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*
+ 21� 4, 17�-
.

/�0 
��1&�234�5675��������� (CNPA)	89�����:;<
=0 
��
�>?� Aspergillus���@AB;<=CD�E Binder?:�F=G CNPA4
HI��J�KLMN��O�PQRS5���������3T�:0 U:V34WXY�
Z�:��[�5���������\ CNPA	]�=CD�E ����^_1&3 1998�
4,>? 2009� 2,`3�aN 139�>? 165b� Aspergillus �:����GE Yc4 A.

fumigatus 67b (40.6d), A. niger 53b (32.1d), A. versicolor 20b (12.1d), A. terreus 10b
(6.1d), A. flavus 9b (5.5d), A. nidulans 3b (1.8d), A. sydowii 2b (1.2d)0 �e] 1b
(0.6d)3T�E 1998f2004�	 2005f2009�\�g�	0 A. fumigatus4 58.2h28.6d	
ij=0 A. niger 4 20.9h39.8d, A. terreus 4 4.5h7.1d	 non-fumigatus Aspergillus�:
;<=GE Aspergillus��� 139�k0���������4 77� (55.4d)30 CNPA 37�
(26.6d)0 �����lmn 22� (15.8d)0 RS5��������� 10� (7.2d)0 �o�
�m5pqr��������� 8� (5.8d)3T�0 ]s4 62� (44.6d)tuGE 
��

�>? Aspergillus�:����Gv#0 Yc��w5	LM��Jx�\y�=G"#�9
:��3T�E

Key words: Aspergillus fumigatus, non-fumigatus Aspergillus species, pulmonary aspergil-

losis, chronic necrotizing pulmonary aspergillosis
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Aspergillus�N4� 300c�Yc:T�:0 z{
|��w5:}���CD��4 A. fumigatus, A.

niger, A. terreus, A. flavus, A. nidulans, A. clavatus,

A. niveus, A. ustus[~� 10Yc3T�1)E Aspergil-

lus�4��N��O�T���GXY3T�0 �p
kN 0.2f15.0/mm3����:��=CD�2)E ��
����4 2f5 mm30 �G�4���N����
�\� =CD�:0 p�N
s=G���4!��
"#�N�uC��N$���0 �%N�=G���
4�%n�l��m�N�uC&����3)E G	�

Y�\��=CB�k�N���Y����34)0 '
��340��0 ¡4+'=[DE=>=0�{¢m
£¤\(O�z{�¥)40 *�0 �o��m5pq
r��������� (allergic bronchopulmonary

aspergillosis; ABPA)0 ¦+5�§[~��o��m
¨©\0 �ª[~PQ,«-¬­:T�	�����
�lmn (pulmonary aspergilloma)\0 HI��J
.®:T�	�5675��������� (chron-

ic necrotizing pulmonary aspergillosis; CNPA)\0
�k�ij[~¯I��J-¬­:T�	RS5�
�������� (invasive pulmonary aspergillo-

sis; IPA)\��O�1, 5)E

��1&�2340 /�0 CNPA	89����
�:;<=0 
��
�>?� Aspergillus���@
AB;<=CD�E /°340 ����������
��	
��
�>?����� Aspergillus���
����N±DC²³O�E
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1. ����������	

����������� 	�
� Aspergillus�


�� ������ ������������ ����
�	����
��	���� !"�#�
�$�
�% 
&�	'�� �	'�� �(��)�� 3&�
��*+�,� -+.���
���/012��
3� 
4&567&� 89&,�:;� <� 1=%

1) ��
���������
a. �
��
���������
>�	'���������� (acute IPA)��

�?@��A <B1CD= �>��E7;�% 
��
FGH�IJKL� MN�OP� MN��Q��3�
*.��� R�� S�� T�� ��UV��W���
;�-�X��% Aspergillus
Y�NZ	',[\
��� NZ	'��������� (angioinvasive

aspergillosis)�X]^+�% _�!`;��
�a
b <B500/mm3� c10�= d"��efgh#i$
% <c3@=� T�6j� �W6j� Nkl�m&� n
op$%� E7
� AIDSUV�'�;�%
q( X)GH��'���\�*'��rstu

v��\�q+,$-.�;�/�tuv�� q(
CTGH�rs�tuv�wx��yz1��{v
(halo sign),012���% tuv��OP� �yz
1��{v�OPwx�MN3���%
4L5�|}"d�� {v�>��~�;�,� 6

�Un�
7�8,7�+� *.�����
�9,
1,000/mm3����:;��{v�
�\���;
<�U3� 1?2@����D���=>? (air cres-

cent sign),M�;�% *.��@�Aw��U3�

�B{v,C}.+�% -�
�B{v�
��F
�2��IJKL��!���F��3� “lung ball”

�]^+�%�@sD���� Aspergillus��
��
proteolytic enzymes� �E�� KL��F���
E�� ��/f��)�� �F����% ���
��	�:,��*++^ “lung ball”�
�\��
�*+�,� ��GH���U�����l;�%

b. ��
��
���������
�>�	'���������� (subacute IPA)

� 1?3CD� ��E7;�% 
��FGH�¡I
�J¢m��Q� KL��Q��3� �@sD5
�
B{v$K£-�,*\% NZ	'�¤�¥VC}.
+U\��� �¦	'��������� (airway

invasive aspergillosis)�X]^+�6)% Acute IPA

 3X�����L§�¨M��3� N©
� O�R
ª«� SPA� O�QP��ª« (chronic obstruc-

tive pulmonary disease; COPD)� #i�efgh$
%«¬UV��'
� ­�®_¯�X'�;�-�,
��7)% q( CTGH�°�Z±wx�tuv²�y
z1��{v�³R
´�µSv��R�{v$¶;%

Binder.8)� CNPA��>� <c30�= �E7
�

<T· 5 3¸"� ¹U=

� 1. ������������/012
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������������	��
� ��	��
�
������ �
������	���9)� Aspergil-

lus������������� subacute IPA���
��� CNPA� ��� !"#$%&'()*"�
surfactant protein (SP)-A, SP-D+,-.�/0�1
2�	34�56�10, 11)�
�
7�
�8%9:;:%<�� Aspergillus�

���=�
����6�>���
7�
�
��
?� IPA�
 10@��AB���12)� �CD����
�+E� ����B��FGH��� �IJK(LM
N"OG AIDS� �P�Q�13, 14)�

2) ����������	
DenningB15)�� R��6���S TU3VRW �
XYQ�H�Z���8%9:;:%< (chronic

pulmonary aspergillosis; CPA)G[� ������
8%9:;:%< (chronic cavitary pulmonary as-

pergillosis; CCPA)� ��\]^��8%9:;:%
< (chronic fibrosing pulmonary aspergillosis;

CFPA)� �8%9:;_$!���[` Ta 2W�
a. ��
����������
CCPAG�� bcdeB�f���Zgh[� ��

�i�j�'Z�A� [k[k�lZ�mH�� ��
6�nYQ������lgh� ��i�� ��op
bcd�qrZ�s5�tQ��� �����+6H
�����

b. ���
����������	
CFPA G�� CCPAj CNPAeB��u6�p�
\]^�XYQ�H�����

c. ���������
�8%9:;_$!�� &v�wx��� yz� �


�i�� �
� !� �^"<� {:|}~$L%�
��+,����� Aspergillus�#$7��[`H
����� ����% X\�����o&%�bc
dG��'��()��� Aspergillus�����6
��'�[�6�)�[� *�G+?� j�5���
�+,Q�� Aspergillus�����4B���[�
��y�"� -�� ����G���+?� �l
(fungus ball)ZghQ�16)� �h[`8%9:;_$
!�.E��/�� 
 10@�-.�����Q���
%�_}~01+,��/2�����G�tQ�F
G����
������������������	
������ ���3<�Z4Q�� ��`+�5

������ ����`��� /�8%9:;:%
¡¢<�£4��� �`����� /�8%9:;
:%¡¢�£4��� ��6¤�¡¢<+,�¥��
¦�§7�¨+6� �
<8©�9X���� � 5ª
:Z;`QH�Z CNPAG#«[5¬?17) , Binder

B8)� CNPAG<­��+6� Q+�®����
CNPA�� ¯=��8%9:;_$!� DenningB15)

� subacute IPA/CNPA, CCPA, CFPAZ�°�±�

T>² 15=?³?� ´�W
a 2. ���8%9:;:%<
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������������	
���	
����
3) ��������	
�������

�������� Aspergillus���������
��� !�"�#$ %&�'()*+,-�./
01$23�4'���� �56789:��;5�
*< I=�>��7?@�AB�����C D��E
�F< �GH�:IJ'�K D	LF< MNO��P DQ
RSF< III=�>��7?@' Aspergillus:T�&
� mycotoxins U proteolytic enzymes �AB�G
H�:VW'XY DZ[��GHXYF $�\�18)�
ABPA: 
�*< Aspergillus]^ IgE._< ]^
IgG._< T`
��a?@�b��"c�19, 20)�

ABPA*d���>��7?@�*�e< ���
� Aspergillis��f�,3�'cghi
'�":
j����:�< k
�*	lmno'n5pqr
s7����tu�21v23)�ABPA:wx*<�GH	
Lyz: 1v2{'c|u"c��< }~�*��'

�e< ��:�����*� 13{'��tu"c
�18)�

2. ������������ Aspergillus�
1) Aspergillus����
1998� 4��� 2009� 2����������

��`�������tu�����_ D��< �G
���< �GH�
���� F �� Aspergillus¡
���tu�:* 139�< 240¢���� £¤
��
� 1¥�¦����tu��_��£¤�§���
tu�¨©* 1¢'�"ª«&�' 165¢'�B<
�§��*< A. fumigatus 67¢ (40.6{), A. niger 53

¢ (32.1{), A. versicolor 20¢ (12.1{), A. terreus 10

¢ (6.1{), A. flavus 9¢ (5.5{), A. nidulans 3¢
(1.8{), A. sydowii 2¢ (1.2{)< �£� 1¢ (0.6{)

¬�� D­ 1F� 1998v2004�' 2005v2009�$®
¯�'< A. fumigatus* 58.2°28.6{'±²�< A.

niger � 20.9°39.8{, A. terreus � 4.5°7.1{� 

­ 1. ����_����tu� Aspergillus ¡

CNPA Aspergilloma IPA ABPA Colonization Total

A. fumigatus 27 17 9 3 11 67
A. niger 12 3 1 4 33 53
A. versicolor 3 1 2 14 20
A. terreus 5 1 4 10
A. flavus 2 3 1 3 9
A. nidulans 1 1 1 3
A. sydowii 2 2
Aspergillus spp. 1 1

Total 50 25 11 10 69 165

CNPA: chronic necrotizing pulmonary aspergillosis
ABPA: allergic bronchopulmonary aspergillosis
IPA: invasive pulmonary aspergillosis

³ 3. ����_����tu� Aspergillus ¡:´µ
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non-fumigatus Aspergillus����� �� 3�	 
�
�
� non-fumigatus Aspergillus��������
����� A. terreus, A. flavus�������� B

 !"#$�
� %&�'(
)�24*26)	
�+,-.-+/�012 3�4� CNPA �5�
6�789: ;�� 
�� A. fumigatus 27<� A.

niger 12<� A. terreus 5<� A. versicolor 3<� A.

flavus 2<� A. nidulans 1<� �+,-.=>?

�� A. fumigatus 17<� A. niger 3<� A. flavus 3

<� A. nidulans 1<� A. versicolor 1<� IPA
��
A. fumigatus 9<� A. niger 1<� A. flavus 1<�
ABPA
�� A. niger 4<� A. fumigatus 3<� A.

versicolor 2<� A. terreus 1<
)@� ABC
��
A. niger 33<� A. versicolor 14<� A. fumigatus11

<� A. terreus 4<� A. flavus 3<� A. sydowii 2<�
A. nidulans 1<� DEA 1<FG�	

2) 1�����������
/CH IJKLMN3�4� 1KL�IJ���
�� 116C� EOPQ)��� 1RSTU �EV#�
�PQWXY$�KL�IJ���/C� 17C� 1

RSTZ�[\ �YV#� 
Y$�KL�IJ���
�� 6CFG� �] 2�	 ^MKLIJC�� CNPA�
37C_ 11C (29.7`)4a�bcdFG� �EV# 7

C� YV# 4C�	 ABC� 62C_ 7C (11.3`)
^
MKL�IJ��� �EV# 6C� YV# 1C�	
EV#^MKLIJC�� A. nigerNefghi�

14C� A. fumigatusNefghi� 10C4jk� l
�
 A. versicolor 4C� A. terreus 3C$mFG�
�] 3�	 n�� YV#^MKIJC�� A. fumigatus

Nefghi� 6C� A. nigerNefghi� 4C4
o�@jWG�	 012
�� CPNA� A. fumigatus

pA. niger 2C� A. nigerpA. fumigatus 1C� A.

nigerpA. fumigatuspA. terreuspA. versicolor 1C�
�+,-.=>?� A. niger A. fumigatuspA. nidu-

lans 1C� AB� A. terreuspA. fumigateus 1CFG
�	

3) �	
���	
��� Aspergillus��
CNPA� 37CWX 50<�IJ���	 1KL�
IJ����� 26C
 A. fumigatus 20C� A. niger

3C� A. terreus 2C� A. flavus 2C
)@� qrKL

] 2. 1KLIJ4^MKLIJ

CNPA Aspergilloma IPA ABPA Colonization Total

1KL 26 20 9 6 55 116
^MKL
EV# 7 1 1 2 6 17
YV# 4 1 1 6

Total 37 22 10 8 62 139

CNPA: chronic necrotizing pulmonary aspergillosis
ABPA: allergic bronchopulmonary aspergillosis
IPA: invasive pulmonary aspergillosis

] 3. EV# ^MKLIJ��� Aspergillus s

CNPA Aspergilloma IPA ABPA Colonization Total

A. fumigatustA. niger 3 1 1 2 7
A. nigertA. versicolor 1 2 3
A. fumigatustA. terreus 1 1
A. fumigatustA. flavus 1 1
A. nigertA. flavus 1 1
A. nigertA. terreus 1 1
A. nigertA. sydowii 1 1
A. terreustA. nidulans 1 1
A. fumigatustA. nigertA. versicolor 1

Total 7 1 1 2 6 17

CNPA: chronic necrotizing pulmonary aspergillosis
ABPA: allergic bronchopulmonary aspergillosis
IPA: invasive pulmonary aspergillosis
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������� ���	
����� 11��
 A.

fumigatus� A. niger ������
 9�����
�� ������	��
���	������� A.

terreus � 3��������� A. versicolor� 3�
�������
� ���
 A. fumigatus����
A. niger �
� ����!"#� �������
�� $� � 4
%&'(� A. niger)A. fumigatus

)A. terreus)A. versicolor
�����*�
�+
�� A. terreus� A. flavus�,-./012 B �
3����
� ����456789:;<�
$�
�!"#� �<�� 
�	
�=+!���
,>?;@A:B� 22��� 25C
������

1�	��� 20�� A. fumigatus 14�� A. flavus

3�� A. niger 2�� A. versicolor 1�D
� A. versi-

color���������� ���	��� 2��� 1

�� A. fumigatus � A. niger 

� ����� 1

��� 1
&%E� A. niger)A. fumigatus)A.

nidulans ��F�G!�� .

IPA� 10��� 11C
������ 1�	���
9� HA. fumigatus 8�� A. niger 1�I� ���	�
� 1� (A. fumigatusJA. flavus)D+��

ABPA� 8��� 10C
������ 1�	��
� 6� HA. fumigatus 2�� A. niger 2�� A. versi-

color 2�I ���
� A. versicolor�� ������
��� ���	��
 2� (A. fumigatusJA. niger,

A. terreusJA. niger)�+�� A. niger, A. terreus 
K� ABPA&�L27, 28)
�#� MN�
�����
������O$�+��
P���Q� ABPA
R=�� A. versicolor��
�� A. sydowii
�����
� 
� >STAU
V Schizophyllum commune
�����*�
 2�
�+�� 2��
�WX� >STAUV K�,Y
;@:�Z[\���* (allergic bronchopulmo-

nary mycosis; ABPM)�]�����29)� A. versi-

color� A. sydowii ����������
4) ��
 �� ��������&� 62�� 69CD+

�� �	!��"#�� A. fumigatus��� 67C�
11C (16.4^)�_$�� `
$��
a�b�
c
d���� A. niger � A. fumigatus  e��$��

a������!��
� 53C� 33C (62.3^)�
��D+�� A. terreus � 10C� 4C (40.0^), A.

flavus� 9C� 3C (33.3^), A. nidulans � 3C� 1

C (33.3^)
��D+�� A. versicolor� ��$�
�� 20C� 14C��#� ,>?;@;>*f��
�
�����
� ���gh��&��"#
i

�30)� %�
������72Ujk:1l2���
���� A. sydowii� 2��
��������� �
���3,>?;@;>3&� ,>?;@;>3��

m�����
n' COPD� Z[\o(� 3p�*$M&)��

qf� r�s*� t+%� ,-$� .uvwx[/$
M�PyP$zX�01{� |}2&��
&���
�~bG{����=�!��
31)� ������ 62

�� 43� (69.4^) �3�qf H�� 13�� 4��
�3p�* 9�� %���� 7�� �;74�:1>
3�� Z[\o(* 2�� COPD 1�$MI 
�+��
�����5�$ 8��,-$ 4�����&� 4��
��qf 3�$M&�3qf
�#� 13��>/A
4�
67��!��� )��qf
���Z8&9
�:;<=
����� Aspergillus
��G��>B
�A��:�{���&?@���AB�
����
��C���� >/A4���>B�A��:�{�
��&�A�B���32)� P�� Th1�45�42�
DEG� Th2�45�42�F����33)�

3. Aspergillus������	
AspergillusG�ghHI���#� $�J&�Z
{ghKL��
 ¡���34)� P�� $�{$�¢
£�¤¥u¦{§Mu¦
����Z�& Aspergil-

lus�H¨�
F���b�
N��!��35)� �H
¨�©O a�� ghKL���ªHP«A��#�
Q�&��gh��C�G!���¬RG� �� �
H¨�­H��36)� G�
+!� vwx &�� As-

pergillusG
����!
�® $�� �¯��
=°��$��

Soubani�37)�� 65±�²&S�f� "�!�T
U� Z[J³U� Z[\�>VW�$M&vwx &
�� Aspergillus G
����� 66�� 61�
(92.5^)�����#� ,>?;@A:B� 2�
(3.0^), IPA� 3� (4.5^) (´$�+���LG
!��� U#redi�38)�� ���µ_&$�vwxq
ff� 76�� 80 &�� AspergillusG���G�
48� (60^)
����#� 28� (38^)
�,>?
;@;>* H,>?;@A:B 19�� CNPA 7�� Z
[\,>?;@;>* 2�I D+���LG!���
��f��� %�
 COPD� XI� Z[\o(*� �
�$M&��3qf�YG!"#� 52^�>/A4�
67� ¶X�Z� HIV·[� ���&�$M&¸#�
WDE\]D+�� P�� Khasawneh�39)�� ICU

S�� AspergillusG
����� 104�� 75�
(72^)
���� 29� (28^)
 IPAD+��LG�
��&f�
 ICU S¹G!�� 1º%�J As-
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pergillus ��������	
�� ICU 
����
��������������������	 

Marr !40)�� "#$%&'()*+,-.�/0
�� IPA 230 1
2345�67�� A. fumigatus

� 156 1 (67.88) 9:;<=� A. flavus 6 1 (2.68),

A. terreus 5 1 (2.28), A. niger 3 1 (1.38), A. nidu-

lans 2 1 (0.98)� >? 48 1 (20.98) 9@A���
	 ��� BC45�D	 IPA � 10 1 (4.38) EF�
A. fumigatusGA. niger7 1� A. fumigatusGA. fla-

vus 2 1� A. fumigatusGA. terreus 1 1� A. fumiga-

tusGA. nigerGA. terreus 1 1HI� 
JK1�� L!M
N��0�OP��6Q���

01�R9ST�E	�� UVW6XM! Aspergil-

lus ������� 139 1Y� NZ[\]^][0�
77 1 (55.48) �� CNPA 37 1 (26.68)� Z[\]^
_`a 22 1 (15.88), IPA 10 1 (7.28), ABPA 8 1
(5.88) �EF� 62 1 (44.68) ���HI� �M��
Z[\]^][0bcM! Aspergillus ������
�;��9de!�	fg;EF� hi9jk��l
Fm�nj45�����	Mopqr�s?��t
�9h2��u�v	
�wx�E	 

� � � �
NZ[\]^][0
hy9UVW6XM!���

�	 Aspergillus �
z{r|}�~������ 
P��� CNPA 9�����	01
<=�� ��
����NZ[\]^_`a16)9�������01
�E	 Denning !15)� CNPA � subacute IPA �
E	9��}�� �!� CCPA, CFPA 9�����
�b��������F� CNPA �����NZ[\
]^][0��v	�-�-�[��!���t� 

UVW6XM! Aspergillus �������fg

positive predictive value �j�� 14�728�E	
�41)� ��h�"#'()*+,-.M!�����
fg� 80�9089�=31, 41)� ��
op�y�DI
�� Aspergillus ���
|}��tI�=	 ���
EI�;�  ¡� Z[\]^][0�¢£v	���
�EF42)� ��� Z[\]^][0�/0�t=�;�
2�b�g¤0�DF¥¡�¦�§9�@A����
	43) UVW6XM! Aspergillus �������f
g� 45
h2�9��
op�y�d¨��©gª
��«¬�E	 

� �
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Pulmonary Aspergillosis and Clinical Significance of Aspergillus

Isolation from Respiratory Samples

Takayoshi Tashiro

Department of Health Promotion Nursing, Nagasaki University
Graduate School of Biomedical Sciences

Recent report have suggested a rising incidence of pulmonary aspergillosis, especially chronic necro-
tizing pulmonary aspergillosis (CNPA), in pneumology wards, and Aspergillus spp. is being isolated from
the respiratory samples at an increasing frequency. CNPA described by Binder et al. is locally invasive
forms in patients with mild immunosuppression, however it is considered as chronic pulmonary aspergil-
losis which needs the antifungal therapy in Japan. Between April 1998 and February 2009, 165 strains of

Aspergillus spp. were isolated from the culture of respiratory samples (sputa, endotracheal aspirates, or
bronchoalveolar lavage fluids) of 139 patients in the 2nd Department of Internal Medicine of Nagasaki
University Hospital. Of 165 isolated Aspergillus spp. A. fumigatus was 67 (40.6�), A. niger was 53 (32.1�),
A. versicolor was 20 (12.1�), A. terreus was 10 (6.1�), A. flavus was 9 (5.5�), A. nidulans was 3 (1.8�), A.

sydowii was 2 (1.2�), and unidentifiable Aspergillus spp. was 1 (0.6�). From 1998 through 2004, the
incidence of A. fumigatus, A. niger and A. terreus was 58.2�, 20.9�, 4.5�, respectively, and from 2005
through 2009, the incidence of those species was 28.6�, 39.8�, 7.1�, respectively. Thus the incidence of
non-fumigatus Aspergillus species increased in recent years. Of 139 patients 77 (55.4�) patients had
pulmonary aspergillosis: CNPA in 37 (26.6�), aspergilloma in 22 (15.8�), invasive pulmonary aspergillosis
(IPA) in 10 (7.2�), and allergic bronchopulmonary aspergillosis (ABPA) in 8 (5.8�), whereas the 62 (44.6�)
remaining patients were colonized with Aspergillus spp. The clinical significance of Aspergillus spp.
isolation from respiratory tract samples should be determined based on the fungus’s pathogenicity and the
host’s immunological status.
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