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�v�FE 576��¥¦� Candida�L�� 9��
�§¨� 541� (93.9©)� , Candida �L� 8��
�§¨� 17� (2.6©)� �12NO� 2���§¨�
18� (3.1©)�%�� NO���5� Aspergillus

���Gª!�� A. fumigatus ?17�@ 34�� A.

niger� 1�r«¬ ����
II. Candida&�����	�'
Table 1�v���1¥�� Candida����H�

���E� C. albicans 333� (57.8©), C. glabrata

107� (18.6©), C. tropicalis 46� (8.0©), C. para-

psilosis 27� (4.7©), C. krusei 14� (2.4©)��
%�� ������ C. guilliermondii 8� (1.4©),

C. lusitaniae 4� (0.7©), C. dubliniensis 1��� �
!�I��J�(9®>�126�7®>�����
	� Candida�L� 1� ?pG¯°@ �� �����
����

Table 1��±_��� ?±²yz/zE����
¬³@ ����KWL¨�v� ±_´M��� 59

�� Candida ���� 57� (97©)
N�Gª�
Candida ����H���E�� C. albicans 31�
(53©), C. parapsilosis 11� (19©), C. glabrata 8�
(14©), C. guilliermondii 4� (7©), C. tropicalis 3�
(5©)� ��%�� ±_´M�������Kµ
./-�� O®*�!�������
P5�� C.

parapsilosis�12 C. guilliermondii���Q��¶
�W·�/ ?���� 19© vs. 4.7©, 7© vs. 1.4©@�
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Table 1. Species distribution of Candida, non-Candida yeast and filamentous fungus isolates

Organism

Isolates from all types
of specimens

Isolates from blood and
related specimensrelated specimens

Number 0 Number 0

Candida spp. 541 93.9 57 97
C. albicans 333 57.8 31 53
C. glabrata 107 18.6 8 14
C. tropicalis 46 8.0 3 5
C. parapsilosis 27 4.7 11 19
C. krusei 14 2.4 0
C. guilliermondii 8 1.4 4 7
C. lusitaniae 4 0.7 0
C. dubliniensis 1 0.2 0
Candida sp.a) 1 0.2 0

Non-Candida yeasts 17 2.6 2 3
Trichosporon asahii 8 1.4 1 2
T. montevideense 1 0.2 0
T. mucoides 1 0.2 0
Cryptococcus neoformans 3 0.5 0
C. curvatus 1 0.2 0
Rhodotorula mucilaginosa 1 0.2 1 2
Pichia ohmeri 1 0.2 0
Geotrichum capitatum 1 0.2 0

Filamentous fungi 18 3.1 0
Aspergillus fumigatus 17 3.0 0
A. niger 1 0.2 0

Total 576 59

a) Presumed to be a novel Candida species

Table 2. Specimen-based number of fungal isolates and frequency of C. albicans

Type of specimens
No. of all fungal

isolates (0)
No. of C. albicans

isolates (0)

Sputum, nasal cavity, bronchoalveolar lavage fluid, etc. 296 (51.4) 175 (59.1)
Urine 96 (16.7) 49 (51.0)
Pus, other exsudates, etc. 74 (12.8) 43 (58.1)
Blood, vessel catheter 59 (10.2) 31 (52.5)
Body fluid (spinal fluid, ascites, etc.) 21 (3.6) 13 (61.9)
Oral cavity, tongue, bile, stool, gastric juice 18 (3.1) 11 (61.1)
Biopsy, autopsy 12 (2.1) 11 (91.7)

Total 576 (100) 333 (57.8)

`abc����d`aefgh (3)`abc����d`aefgh (3)
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Table 3. In vitro susceptibilities of 541 isolate of Candida spp. against fluconazole (FLCZ), itraconazole
(ITCZ), voriconazole (VRCZ) and flucytosine (5-FC)

Species (no. of isolates)
Antifungal

agent

MIC (mg/ml)a

�Sb �Rc

Range 50� 90�

C. albicans (333) FLCZ �0.031�16 0.25 1 99.4 0
ITCZ �0.0039�0.5 0.016 0.016 98.5 0
VRCZ �0.0039�0.5 0.0078 0.031 100 0
5-FC �0.031��64 0.125 0.25 98.2 1.8

C. glabrata (107) FLCZ 0.25��64 16 32 45.8 7.5
ITCZ 0.016��8 0.25 0.5 11.2 9.3
VRCZ 0.016�4 0.25 1 95.3 1.9
5-FC �0.031�8 0.063 0.125 99.1 0

C. tropicalis (46) FLCZ 0.5��64 4 8 96 4
ITCZ 0.031�1 0.125 0.25 76 2
VRCZ 0.031�4 0.125 0.25 96 2
5-FC �0.031��64 0.125 2 91 7

C. parapsilosis (27) FLCZ 0.25�4 1 2 100 0
ITCZ 0.016�0.063 0.031 0.063 100 0
VRCZ 0.0078�0.125 0.031 0.125 100 0
5-FC 0.063�0.25 0.063 0.125 100 0

C. krusei (14) FLCZ 32��64 64 �64 0 93
ITCZ 0.125�2 0.25 1 14 14
VRCZ 0.25�4 0.5 4 79 14
5-FC 4�16 8 16 21 0

C. guilliermondii (8) FLCZ 4�16 4 16 90 0
ITCZ 0.125�0.25 0.25 0.25 12 0
VRCZ 0.063�0.125 0.125 0.125 100 0
5-FC 0.063�0.125 0.063 0.125 100 0

C. lusitaniae (4) FLCZ 0.25�0.5 0.5 0.5 100 0
ITCZ 0.016�0.063 0.016 0.063 100 0
VRCZ 0.0078�0.016 0.0078 0.016 100 0
5-FC �0.031�0.125 �0.031 0.125 100 0

C. dubliniensis (1) FLCZ 0.5 � � 100 0
ITCZ 0.031 � � 100 0
VRCZ 0.063 � � 100 0
5-FC �0.031 � � 100 0

Candida sp. (1) FLCZ 4 � � 100 0
ITCZ 0.016 � � 100 0
VRCZ 0.031 � � 100 0
5-FC 0.25 � � 100 0

a 50� and 90� MIC: MIC at which 50 and 90� of isolates, respectively, are inhibited.
b Percent susceptible at a MIC of �8 mg/ml (FLCZ), �0.125 mg/ml (ITCZ), �1 mg/ml (VRCZ), or �4 mg/ml

(5-FC).
c Percent resistant at a MIC of �64 mg/ml (FLCZ), �1 mg/ml (ITCZ), �4 mg/ml (VRCZ), or �32 mg/ml (5-

FC).

���	
����	
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IV. Candida��������	
�
Candida � 9�������	
���� 4�

��MIC� ���� MIC50, MIC90� ����� (S)�
��� (R)���� ! Table 3�"�#$% &'(
)��� C. albicans �333��� *+,��-./0
1����234
�5�!67� FLCZ� 508
MIC��� 908 MIC*9�:�; 0.25, 1 mg/ml�

<�=>?� 2�!@?+,��A�()� �331

�� 99.48� ;��BCD�% EF� 2�*
<�=
GHIJ3�� (S-DD)�KLMN/ (MIC: 16O32

mg/ml)8, 12)�PQ7� ���*RST�UVD�% C.

albicans ()�* ITCZ� VRCZ�W7�=4
�
5�!67� X��� 508 MIC��� 908 MIC*
FLCZ�9�:���� 1/15O1/30YZBCD�%
ITCZ�5��[7�*� GHIJ3���KLM
N/ (MIC: 0.25O0.5 mg/ml)�PQ+$()�; 5

� (1.58)\"��
�;� ITCZ��� VRCZ�

<��W7�=���*RST�UVD�% ]^� 5-

FC�	
�*� ���; 6� (1.88)RST��;�
_`� 327� (98.28)*4
�5�!67�%

Table 4. In vitro susceptibilities of 17 isolates of non-Candida yeasts against four antifungal agents

Species (no. of isolates)
Antifungal

agenta

MIC (mg/ml)

Range 508 908

Trichosporon asahii (8) FLCZ 1a16 4 16
ITCZ 0.063a0.5 0.125 0.5

VRCZ 0.063�0.25 0.125 0.25
5-FC 2�b64 16 b64

T. montevideense (1) FLCZ 2 � �
ITCZ 0.063 � �

VRCZ 0.031 � �
5-FC b64 � �

T. mucoides (1) FLCZ 8 � �
ITCZ 0.25 � �

VRCZ 0.125 � �
5-FC 16 � �

Cryptococcus neoformans (3) FLCZ 4 4 4
ITCZ 0.016�0.063 0.031 0.063

VRCZ 0.031�0.063 0.063 0.063
5-FC 0.5�4 4 4

C. curvatus (1) FLCZ 8 � �
ITCZ 0.25 � �

VRCZ 0.25 � �
5-FC 1 � �

Rhodotorula mucilaginosa (1) FLCZ 0.063 � �
ITCZ 0.031 � �

VRCZ 0.063 � �
5-FC c0.031 � �

Pichia ohmeri (1) FLCZ 8 � �
ITCZ 0.125 � �

VRCZ 0.125 � �
5-FC 0.063 � �

Geotrichum capitatum (1) FLCZ 8 � �
ITCZ 0.031 � �

VRCZ 0.063 � �
5-FC 0.063 � �

a Abbreviations are the same as those for Table 3.

d�ef()��gd���5� (3)d�ef()��gd���5� (3)
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Non-albicans Candida 8������� C. para-

psilosis, C. guilliermondii, C. lusitaniae, C. dubli-

niensis� 	
����������� 3����
������ C. albicans� !�"#$%�&&'
()*��+,%�� ��	
���-�./0��
�1234567#,%8 96�:;<� C. glabrata,

C. tropicalis� 	
� C. krusei�	(<�� ����
�������
='2� >������0����
�56%8 ��?@�A#,% C. glabrata��� 107

��� FLCZ	
� ITCZ����0���B6C
6 8� (7.5D)	
� 10� (9.3D)3456%8 9�
EF 5�� FLCZ� ITCZ�����GH0�-� 2

�� FLCZ, ITCZ 	
� VRCZ� 3���;<�G
H0�-IJ%8 �������0��� C. krusei

K14�L��2�A2� FLCZ��J<� 13� (93D)

�MIC� M64 mg/ml�+=� J#NB�EF� 2

�� ITCZ	
� VRCZ��J<NGH0�-IJ
%8 5-FC� � J < �� C. tropicalis 46� � 3�
(6.5D)�0��+,%�� 96OP� non-albicans

Candida����		QRA(���-IJ%8
V. � Candida������	
��
S Candida TU����� 17���VW���

T. asahii K8�L� X(� C. neoformans K3�L �+
=� B�Y� 6�� K> 1�L �Z$6<(% (Table

1)8 96[������������������ Ta-

ble 4�I�
E�(/6N C. albicans����:;
<'2� T. asahii ���� FLCZ, ITCZ	
�
VRCZ�MIC90���;< 16\O]A#,%8$%�
Rhodotorula mucilaginosa -^2_`�S Candida

TU������J<N� ����� 3���MIC90

� C. albicans�B6�:;�� 2a32\A#,%8
b	� 5-FC�� Trichosporon T�����J<A(
MIC (2ac64 mg/ml)-IJ%�� B�Y�����
��MICd�:ef'#,% (Table 4)8

VI. Aspergillus����	
��
Table 5�� Aspergillus T 2������ 18�

�g(<� ITCZ� VRCZ�������-I�8
96[�������� ITCZ	
� VRCZ�MIC

�� A. fumigatus 1�-^(<B6C6 0.063a0.5

mg/ml	
� 0.25a0.5 mg/ml�hi��jJ<(
%8 b	� k=� A. fumigatus 1���J<��
VRCZ�MIC� 0.5 mg/ml�+=� ]l�MIChi
�m,%�� ITCZ�MIC�c8.0 mg/ml�Ad-I
J%8 9�no#[� 
��� ITCZ0�� K%pJ
VRCZ��Gq0�-I57(L �r���st[6
%8

VII. �������������������	

�����

uvw����J#x[67#,% R. mucilagi-

nosa-^2 Candida T 5��	
� T. asahii�y
6���g(<� uvw���� 58��B6��z
�����Suvw���� 471���{�MIC50,

MIC90	
����:� (SD)-|}�J<��~�
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Table 5. In vitro susceptibilities of 18 isolates of Aspergillus spp. against two antifungal agents

Species (no. of isolates)
Antifungal

agenta

MIC (mg/ml)

Range 50D 90D

Aspergillus fumigatus (17) ITCZ 0.063�c8 0.125 0.25
VRCZ 0.25�0.5 0.25 0.5

A. niger (1) ITCZ 0.5 � �
VRCZ 0.5 � �

a Abbreviations are the same as those for Table 3.
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lm� C. glabrata (18.6G), C. tropicalis (8.0G), C.
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4nUo �2�I�6
p CandidaKqr	s=,3� 9�#3WB�A
!?@���V]� T. asahii :?@Ant� 1.4G;
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Table 6. Comparison of in vitro susceptibilities to four antifungal agents between isolates from blood
and related specimens and those from all other types of specimens

Species (no. of isolates)
Antifungal

agenta

MIC (mg/ml)b

GSc

50G 90G

C. albicans (31d/302e) FLCZ 0.25/0.25 1/1 100/99.3
ITCZ 0.016/0.016 0.016/0.016 97/98.7

VRCZ 0.0078/0.0078 0.016/0.031 100/100
5-FC 0.125/0.125 0.25/0.25 100/98.0

C. glabrata (8/99) FLCZ 8/16 16/32 88/42
ITCZ 0.25/0.25 0.5/1 13/11

VRCZ 0.25/0.25 0.25/1 100/95
5-FC 0.063/0.063 4/0.125 100/99

C. tropicalis (3/43) FLCZ 4/4 8/4 100/95
ITCZ 0.063/0.125 0.125/0.25 100/74

VRCZ 0.063/0.125 0.25/0.25 100/95
5-FC 0.125/0.125 0.25/2 100/91

C. parapsilosis (11/16) FLCZ 0.5/1 2/2 100/100
ITCZ 0.016/0.063 0.063/0.063 100/100

VRCZ 0.016/0.031 0.125/0.063 100/100
5-FC 0.063/0.063 0.125/0.125 100/100

C. guiliermondii (4/4) FLCZ 4/8 4/16 100/75
ITCZ 0.25/0.25 0.25/0.25 0/25

VRCZ 0.125/0.125 0.125/0.125 100/100
5-FC 0.063/0.063 0.125/0.125 100/100

T. asahii (1/7) FLCZ 8/4 8/16
ITCZ 0.125/0.125 0.125/0.5

VRCZ 0.063/0.125 0.063/0.25
5-FC {64/16 {64/{64

a Abbreviations are the same as those for Table 3.
b 50G and 90G MIC: MICs at which 50 and 90G of isolates, respectively, are inhibited.
c Percent susceptible at a MIC of �8 mg/ml (FLCZ), �0.125 mg/ml (ITCZ), �1 mg/ml (VRCZ), or �4 mg/ml

(5-FC).
d Number of isolates from blood and related specimens.
e Number of isolates from all other types of specimens.
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As a third nationwide surveillance of the longitudinal Japanese Antifungal Surveillance Program
(JASP), a total of 541 Candida isolates, 17 non-Candida yeast isolates, and 18 Aspergillus isolates collected
in 11 hospitals during 2 months, June and July 2005, were studied for their in vitro antifungal susceptibili-
ties. The rank order of Candida spp. occurrence was as follows: C. albicans (57.8�), C. glabrata (18.6�), C.
tropicalis (8.0�), C. parapsilosis (4.7�) and C. krusei (2.4�). Percent resistant by using the interpretive
breakpoint criteria of CLSI guideline to fluconazole (FLCZ), itraconazole (ITCZ) and voriconazole (VRCZ)
was 7.5, 9.3 and 1.9� for C. glabrata and 93, 14 and 14� for C. krusei, respectively. In other Candida spp.,
isolates resistant to any of the three azoles drugs were not or only infrequently detected. All Candida spp.
isolates were favorably susceptible to 5-FC. All of 17 A. fumigatus isolates were susceptible to both ITCZ
and VRCZ except one isolate insusceptible only to ITCZ (MIC,�8 mg/ml). These results which extend upon
previous finding from JASP reports (2001 to 2003) suggest a changing trend of frequency of resistance for
Candida spp. isolates and emphasize the importance of continuing this or a similar type of surveillance.
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