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I. �������	
�� ���������
���	 C. albicans���

Table 1�������  !"#$%& 409#$�
'� ()"* Aspergillus fumigatus 7#+Mucor,
"- 1#$. 8#�/01� 23$ 401#*�45
67�8��� 67$9:"-*� C. albicans ;223

#< �83�  !"#%&$ 54.5=�>?�� @A�
C. glabrata ;91#� 22.3=<� C. tropicalis ;29#�
7.1=<� C. parapsilosis ;27#� 6.6=<� $B�:
�
�� C$D
$ Candida ,"-$"#+�5* C.

krusei ;7#� 1.7=<� C. guilliermondii ;5#�
1.2=<� C. lusitaniae ;4#� 1.0=<� C. dubliniensis

;2#� 0.5=<� E�F C. rugosa ;1#� 0.3=< �G&
H�	IJK5A�� Candida,"-LM�NO�"
#&* !67"#%&$ 95= ;389# /409#< �
P��� Candida ,�Q��RS 4"-$TUVW
*� CKXK 57.3=, 23.4=, 7.5=� E�F 6.9=+H
3� Y$ 4"-� Candida,"-LM$ 95=ZR�
>?5A��

Candida,Z[$67$T\#* 3"- 12#�+
]J��� C$H
�* Trichosporon asahii ;9#<
�9^:_� D
�* Cryptococcus curvatus ;1#<�
Pichia anomala ;1#<� E�F P. ohmeri ;1#< �T
\`K�� a""#�T\`K�bc�Edefgh
i�jA5*� k�cJ�*lmnc�op�8��
�� mnc$H
�*qrst� uvw� xyz{|
}~H]�:
���

Table 2 �� �M�+$ !"#&E�FC$H

� C. albicans�>?e"#&+������  !"
#$T\�+�5*� ��� ��������H]$
�����M� 40= � ;172# /409#< +9^:
_� v� 20.3= ;83# /409#< �YK�@0� �
�z����������M* 11.3= ;46# /409

#< �+]J��� J���M
	$T\#$H
�
C. albicans�>?e��*� �zT���$ 48.7=
;18# /37#< ��d�� ��z���������
�M�$ 52.2= ;24# /46#< �I?5� A1K^
50= ZR�8���

II. Candida�����������
Candida , 9"-$�"#�jA5�	K� 4�

�$MIC� ;��� MIC50, MIC90E�F r (S)#+
¡r (R)#$�VW� Table 3 �J+?5��� C.

albicans*�45$¢£��¤��¥ ¦r�83�
§"�¨�e FLCZ$ 50=MICE�F 90=MIC*

Table 2. Specimen-based number of isolates and frequencies of C. albicans isolation.

Specimens No. of all fungal isoletes No. of C. albicans isolatesa

Sputum, nasal cavity, bronchoalveolar lavage fluid, etc. 172 99 (57.6)
Urine 83 43 (51.8)
Blood, vessel catheter 46 24 (52.2)
Oral cavity, tongue, bile, stool, gastric juice 44 22 (50.0)
Pus, other exsudates, etc. 37 18 (48.7)
Biopsy, autopsy 17 10 (58.8)
Body fluid (spinal fluid, ascites, etc.) 10 7 (70.0)

Total 409 223 (54.5)

a Numbers in the bracket show percentage of C. albicans isolates in all fungal isolates.

Table 1. Species distribution of 409 fungal clinical
isolates collected by 10 hospitals in
Japan, Japan Antifungal Surveillance
Program, 2003.

Rank Species No. (=) of isolates

1 Candida albicans 223 (54.5)
2 Candida glabrata 91 (22.3)
3 Candida tropicalis 29 (7.1)
4 Candida parapsilosis 27 (6.6)
5 Trichosporon asahii 9 (2.2)
6 Candida krusei 7 (1.7)
6 Aspergillus fumigatus 7 (1.7)
8 Candida guilliermondii 5 (1.2)
9 Candida lusitaniae 4 (1.0)

10 Candida dubliniensis 2 (0.5)
11 Candida rugosa 1 (0.3)
11 Pichia anomala 1 (0.3)
11 Pichia ohmeri 1 (0.3)
11 Cryptococcus curvatus 1 (0.3)
11 Mucor spp. 1 (0.3)

Total 409 (100)

a"©ªT\#$«a"� ¦r (2)a"©ªT\#$«a"� ¦r (2)
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 �����
�������� ��������� !"#$�%
FLCZ�&%'#( C. albicans )�*+,
 50-
MIC��� 90- MIC" FLCZ������.� 1/

15/1/3001����� ITCZ23,"4567
8���� 4�9:�#�%��
 ITCZ���

VRCZ�#$�23�;<��%=	>?@�A
B��� :� C. albicans >?��CD" 5-FC�E
��F	
 <��" 223�G 2� (0.9-)2HIA
B���
J C. albicans� CandidaK 8�L�AB�"
 C.

parapsilosis AM�2NO8>?PQ��# C. lusi-

Table 3. In vitro susceptibilities of 389 clinical isolates of Candida species against fluconazole, itraconazole,
voriconazole and flucytosine as determined by the NCCLS M27-A2 microdilution method.

Species (no. of isolates) Antifungal agent
MIC ( mg/ml)a

-Sb -Rc

Range 50- 90-

C. albicans (223) Fluconazole R0.031�8 0.25 1 100.0 0
Itraconazole R0.0039�0.25 0.016 0.031 98.2 0
Voriconazole R0.0039�0.25 0.0078 0.031 100.0 0
Flucytosine R0.031�S64 0.125 0.5 98.7 0.9

C. glabrata (91) Fluconazole 0.125�S64 4 8 95.6 2.2
Itraconazole 0.0078�2 0.25 0.5 49.5 1.1
Voriconazole R0.0039�2 0.125 0.25 98.9 1.1
Flucytosine R0.031�0.5 0.063 0.125 100.0 0

C. tropicalis (29) Fluconazole 0.063�8 2 8 100.0 0
Itraconazole 0.0078�2 0.063 0.25 86.2 3.5
Voriconazole R0.0039�0.25 0.063 0.25 100.0 0
Flucytosine R0.031�0.5 0.063 0.25 100.0 0

C. parapsilosis (27) Fluconazole R0.031�4 0.5 2 100.0 0
Itraconazole R0.0039�0.063 0.031 0.063 100.0 0
Voriconazole 0.0078�0.125 0.031 0.063 100.0 0
Flucytosine R0.031�0.5 0.125 0.5 100.0 0

C. krusei (7) Fluconazole 16�64 64 64 0.0 57.2
Itraconazole 0.063�0.5 0.25 0.5 28.6 0
Voriconazole 0.125�0.5 0.5 0.5 100.0 0
Flucytosine 4�16 8 16 14.3 0

C. guilliermondii (5) Fluconazole 2�8 4 8 100.0 0
Itraconazole 0.0125�0.25 0.25 0.25 20.0 0
Voriconazole 0.063�0.25 0.25 0.25 100.0 0
Flucytosine 0.063�0.25 0.125 0.25 100.0 0

C. lusitaniae (4) Fluconazole 0.25�0.5 0.25 0.5 100.0 0
Itraconazole 0.0078�0.063 0.031 0.063 100.0 0
Voriconazole R0.0039�0.016 0.0078 0.016 100.0 0
Flucytosine R0.031�0.063 R0.031 0.063 100.0 0

C. dubliniensis (2) Fluconazole 0.5, 2 100.0 0
Itraconazole 0.031, 0.063 100.0 0
Voriconazole 0.016, 0.031 100.0 0
Flucytosine R0.031 100.0 0

C. rugosa (1) Fluconazole 2 100.0 0
Itraconazole 0.016 100.0 0
Voriconazole 0.016 100.0 0
Flucytosine 0.5 100.0 0

a 50- and 90-, MICs at which 50 and 90- of isolated, respectively, are inhibited.
b -S, percent susceptible at a MIC of R8 mg/ml (fluconazole), R0.125 mg/ml (itraconazole), R1 mg/ml
(voriconazole), or R4 mg/ml (flucytosine).
c -R, percent resistant at a MIC of T64 mg/ml (fluconazole), T1 mg/ml (itraconazole), T2 mg/ml
(voriconazole), or T32 mg/ml (flucytosine).

UVWXY�UVWXY�
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III. Candida��������	
�����
����

Table 4 #� T. asahii 93�IR CandidaBZ[

\] 123
 FLCZ, ITCZ, VRCZ��� 5-FC� 
!"���� 8.�� A. fumigatus 73�IR^_
/ 83
 ITCZ��� VRCZ� !"���
`a
bc1="�

Candida BZ[
\]'L3
�������
�#� C. albicans�GH�d.9�(5� e�U

MIC# C. krusei� !"
���	
fg�1=:
�� 30
�����
891#� ITCZ� VRCZ

�hi��	
j�k��+���JW� 5-FC� �
�#e/0�%Glm������+���� T. asa-

hii'L3
89�#(���3 (MIC, 64 mg/ml)%
V.-��
^_/'L3
no�p7� A. fumigatus 73#�
�T-% ITCZ��� VRCZ� ����1=$�
MIC#�-q- 0.063r0.25��� 0.125r0.5 mg/

ml
st�'u��� ,-� ��� MucorB/0

Table 4. In vitro susceptibilities of 12 isolates of non-Candida yeasts against four antifungal agents and eight
isolates of molds against two antifungal agents

Species (no. of isolates) Antifungal agent
MIC ( mg/ml)a

Range 50< 90<

Trichosporon asahii (9) Fluconazole 0.25�v64 8 v64
Itraconazole 0.031�4 0.25 4
Voriconazole 0.016�4 0.125 4
Flucytosine 0.25�64 8 64

Cryptococcus curvatus (1) Fluconazole 4
Itraconazole 0.125
Voricinazole 0.031
Flucytosine 4

Pichia anomala (1) Fluconazole 8
Itraconazole 0.25
Voriconazole 0.5
Flucytosine w0.031

P. ohmeri (1) Fluconazole 64
Itraconazole 0.25
Voriconazole 0.25
Flucytosine 1

Aspergillus fumigatus (7) Itraconazole 0.063�0.25 0.25 0.25
Voriconazole 0.125�0.5 0.25 0.5

Mucor spp. (1) Itraconazole v8
Voriconazole v8

a MICs for yeasts were determined by the NCCLS M27-A2 microdilution method, and MICs for molds were
determined by the JSMM method for molds.

x/yz'L3
{x/���� (2)x/yz'L3
{x/���� (2)
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Surveillance Program (JASP), 2003

Hideyo Yamaguchi,1) Katsuhisa Uchida,1) Yayoi Nishiyama,1) Katsuko Okuzumi,2)

Toyoko Oguri,3) Keiko Adachi,4) Sayoko Kawakami,5) Masakazu Tosaka,6)

Yoshiki Misawa,7) Chieko Kawashima,8) Yoshiko Hori,9)

Toshimi Kitazawa,10) Mutsumu Hayashi,11) Yukie Okimura,12)

Association of Japan Antifungal Susceptibility Surveillance
1) Teikyo University Institute of Medical Mycology
2) Dokkyo University Hospital
3) Juntendo University Hospital
4) Tokyo Metropolitan Geriatric Hospital
5) Teikyo University Hospital
6) Kumamoto University Hospital
7) The University of Tokyo Hospital
8) Ashikaga Red Cross Hospital
9) Okayama Saiseikai General Hospital

10) Kitkohkai General Hospital Tane Hospital
11) Jichi Medical School Ohmiya Hospital
12) Shinshu University Hospital

We evaluated the antifungal susceptibility profile of 409 recent clinical fungal isolates collected from
JASP-participating nationwide hospitals during the two months, June and July 2003. Almost all isolates
were Candida species (389 isolates), with fewer numbers of non-Candida yeasts (12 isolates) and molds (8
isolates). C. albicans was the most frequent species (54.5�), followed by C. glabrata (22.3�), C. tropicalis
(7.1�) and C. parapsilosis (6.6�). The MIC of fluconazole (FLCZ), itraconazole (ITCZ), voriconazole (VRCZ)
and flucytosine (5-FC) against Candida and other yeast species were determined by the NCCLS M27-A2
(micro) broth dilution method. Percent resistant by using the interpretive breakpoint criteria of NCCLS to
FLCZ was 2.2� for C. glabrata, while no resistant isolate was seen for any other Candida species. The only
exception was C. krusei, in which FLCZ-resistance was observed at a high frequency (4 of 7 isolates). For
ITCZ, resistance was observed only in 1.1� of C. glabrata isolates and 3.5� of C. tropicalis isolates.
Resistance to VRCZ was not observed with any species of Candida. There was no substantial di#erence in
susceptibility to all of the four testing antifungal agents between Candida isolates from blood-related
specimens and those from other clinical specimens. This study showed that the three azoles FLCZ, ITCZ
and VRCZ were all active against all species of Candida, except for C. krusei frequent by resistant to FLCZ.
Continued surveillance will help to identify susceptibility trends.
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