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Summary
We report on a case of probable invasive Auerobasidium
spp. pulmonary infection in a patient with myelodysplastic
syndrome. The patient was successfully treated with li-
posomal amphotericin B monotherapy, with transition to
orally administered isavuconazole. This case shows an
atypical initial radiological presentation with diffuse
ground-glass opacities, as previously demonstrated in
cases of Aureobasidium spp. hypersensitivity pneumoni-
tis. Moreover this case further highlights the difficulties as-
sociated with the diagnosis and complexity in the manage-
ment of Aureobasidium spp. infections.

Case report

� ���J62C �@=5 A2E:6?E� H:E9 2 A2DE >65:42= 9:DE@CJ @7 =2C86
G6DD6= G2D4F=E:D EC62E65 H:E9 AC65?:D@?6� H2D 25>:EE65 7@C
E96 7:CDE 4J4=6 @7 :?5F4E:@? 496>@E96C2AJ 3J :52CF3:4:? 2?5
4JE2C23:?6 7@C >J6=@5JDA=2DE:4 DJ?5C@>6H:E9 6I46DD @7
3=2DED EJA6 � �52J 	�� )96 AC@A9J=2I:D C68:>6? 4@?D:DE65
@7 24J4=@G:C �		 >8 E9C66 E:>6D 52:=J :?EC2G6?@FD=J ��+��
4@�EC:>@I2K@=6 5@F3=6�DEC6?8E9 ��(� E9C66 E:>6D H66<=J
@C2==J �&%� 2?5 A@D24@?2K@=6 �		 >8 @?46 52:=J &%� %?
52J � E96 A2E:6?E 56G6=@A65 A6CD:DE6?E ?6FEC@A6?:4 76G6C
�52J �Q
��� EC62E65 H:E9 5:776C6?E 3C@25�DA64ECF> 2?E:3:�
@E:4D� :?4=F5:?8 4676A:>6� G2?4@>J4:?� :>:A6?6> 2?5 =6G�
@7=@I24:?�)9@C24@�235@>:?2= 4@>AFE65 E@>@8C2A9J
��)� @? 52J 
�D9@H65 5:77FD6 8C@F?5�8=2DD @A24:E:6D H:E9
?F>6C@FD >:4C@�?@5F=6D� AC:>2C:=J :? E96 DFA6C:@C 2?5 E96
2A:42= D68>6?ED @7 E96 :?76C:@C =@36D �7:8�
2�� � 3C@?�
49@D4@AJ H2D A6C7@C>65 @? 52J 
� H:E9 2 3C@?49@2=G6@=2C
=2G286 ���"� ?682E:G6 3J 324E6C:2= 2?5 7F?82= DE2:?� DE6C:=6
4F=EFC6� ?682E:G6 G:C2= >F=E:A=6I A@=J>6C2D6 492:? C624E:@?
�&�'� A2?6= �256?@G:CFD� 9F>2? >6E2A?6F>@G:CFD�
A2C2:?7=F6?K2 G:CFD 
Q
� C9:?@G:CFD� 4@C@?2G:CFD6D� (�'(�
�@+��� :?7=F6?K2 ���� C6DA:C2E@CJ DJ?4JE:2= G:CFD�, Le-
gionella DAA� &�' 2?5 4F=EFC6�Pneumocystis jirovecii
&�'� Chlamydophila pneumoniae&�'� Mycoplasma
pneumoniae&�' , Mycobacterium tuberculosis&�'� 2?5

3C@25�DA64ECF> 324E6C:2= 2?5 A2?7F?82= &�'� 2?5 2 DA64:7�
:4 Aspergillus fumigatus2?5 #F4@C2=6D DAA� &�'� (6CF>
36E2���8=F42? ��F?8:E6==� 2?5 82=24E@>2??2? 6?KJ>6 :>�
>F?@2DD2J �&=2E6=:2Aspergillus �:@�'25� H6C6 ?682E:G6�
%H:?8 E@ 2 ?6H 6A:D@56 @7 ?6FEC@A6?:4 76G6C @? 52J ���
2?@E96C 496DE �) D42? H2D A6C7@C>65� H9:49 D9@H65 AC@�
8C6DD:@? @7 E96 5:77FD6 3C@?49:@=:E:D 2?5 2 ?6H ?@5F=2C =6�
D:@? @7 � 4> :? E96 =67E =@H6C =@36� AC@>AE:?8 2 D64@?5
3C@?49@D4@AJ @? 52J �
 �7:8�
3�� )96 C6A62E ��" H2D
?682E:G6 7@C 2== AC6G:@FD=J >6?E:@?65 5:28?@DE:4 E6DED� �6�
42FD6@7 A6CD:DE6?46 @7 ?6FEC@A6?:4 76G6C 2?5 2 ?6H 2A�
A62C:?8 ?@5F=2C =6D:@?� A@D24@?2K@=6 AC@A9J=2I:D H2D 5:D�
4@?E:?F65 2?5 6>A:C:42= 2?E:7F?82= E96C2AJ H:E9 =:A@D@>2=
2>A9@E6C:4:?� 2E � >8�<8 @?46 52:=J �+ H2D :?:E:2E65 @?
52J �
� $6FEC@A6?:2 C6D@=G65 3J 52J �� H:E9 C2A:5 4=:?:42=
:>AC@G6>6?E 2?5� 4@?D:56C:?8 E96 ?682E:G6 C6DF=ED @7 3@E9
��"D� 2?E:7F?82= EC62E>6?E H2D 5:D4@?E:?F65 
	 52JD =2E�
6C �52J �
� H:E9@FE C6:?:E:2E:?8 2?E:7F?82= AC@A9J=2I:D� %?
E96 D2>6 52J� E96 A2E:6?E 56G6=@A65 2 ?6H ?@?�?6FEC@A6?:4
76G6C� � C6A62E 496DE �) H2D A6C7@C>65 @? 52J 

� D9@H�
:?8 E96 D2>6 =67E =@H6C =@36 ?@5F=2C =6D:@?� F?492?865 :?
D:K6� �7E6C 2 D6G6?�52J RE96C2A6FE:4 H:?5@HS H:E9 5:D4@?�
E:?F2E:@? @7 2== 2?E:7F?82= EC62E>6?E� 2 E9:C5 3C@?49@D4@AJ
H:E9 2 EC2?D3C@?49:2= 3:@ADJ H2D A6C7@C>65 @? 52J 
�� �==
��" DE2:?D� 4F=EFC6D 2?5 &�' E6DED �M tuberculosis&�'�
Aspergillus DAA� &�'� Pneumocystis jirovevii &�'� A2?�
7F?82= &�'� #F4@C2=6D DAA� &�'� C6>2:?65 DE6C:=6 2?5
?682E:G6� C6DA64E:G6=J� )96 EC2?D3C@?49:2= 3:@ADJ H2D A@D�
:E:G6 7@C >F=E:A=6 D6AE2E6 3C2?49:?8 7F?82= 9JA92= 7@C>D
�7:8�
4�� � DA64:7:4 7F?82= DE2:? ��C@4@EE��@>@C:� H2D
A@D:E:G6��7:8��
5��

� A2?7F?82= &�' 
�( C�$� @? E96 3:@ADJ A6C7@C>65 27E6C
6IEC24E:@? 7C@> A2C277:?�6>365565 E:DDF6 H2D A@D:E:G6 7@C
AureobasidiumDAA� 2E �=@8� 4@A:6D�>=� H9:=6 E96 4F=EFC6
C6>2:?65 DE6C:=6� (6CF> �8� 2?E:3@5:6D DA64:7:4 7@CAu-
reobasidium pullulansH6C6 ?682E:G6� �?E:7F?82= E96C2AJ
H:E9 =:A@D@>2= 2>A9@E6C:4:?� 2E � >8�<8 @?46 52:=J �+
H2D C6:?:E:2E65 @? 52J 
�� )96 A2E:6?E C646:G65 E96 D64�
@?5 4J4=6 @7 :?5F4E:@? E96C2AJ �"������ �7=F52C23:?6�

Corr espondence:
�2G:56��@D6EE:
�:G:D:@?�@7��?764E:@FD��:D�
62D6D
*?:G6CD:EJ��@DA:E2=�@7
�6?6G2
'F6��23C:6==6�&6CC6E��6?E:=


���
�
 
��6?6G2
52G:56�3@D6EE:02E194F86�49

Swiss Medical Weekly á PDF of the online version á www.smw.ch

Published under the copyright license ÒAttribution-NonCommercial-ShareAlike 4.0 International (CC BY-NC-SA 4.0)Ó.
No commercial reuse without permission. See https://smw.ch/permissions

Page 1 of 5



:52CF3:4:?6 2?5 4JE2C23:?6� @? 52J 
� 2?5 C6>2:?65 ?6F�
EC@A6?:4 F?E:= 52J ��� � C6A62E 496DE �) @? 52J 
	
 ��
H66<D 27E6C C6�:?:E:2E:@? @7 2?E:7F?82= EC62E>6?E� D9@H65
4@>A=6E6 C6D@=FE:@? @7 E96 ?@5F=2C =6D:@?� ":A@D@>2= 2>�
A9@E6C:4:?� H2D DF3D6BF6?E=J DH:E4965 E@ :D2GF4@?2K@=6
�		 >8 E9C66 E:>6D 52:=J �+ 7@C E96 7:CDE EH@ 52JD� 7@==@H65
3J �		 >8 @?46 52:=J &%� E@ 724:=:E2E6 E96 5:D492C86 7C@>
E96 9@DA:E2= @? 52J ��� )96 A2E:6?ETD 4=:?:42= 4@FCD6 :D AC6�
D6?E65 :? 56E2:= :? 7:8FC6 �� )96 A2E:6?E 6G6?EF2==J C646:G65
2? 2==@86?6:4 926>2E@A@:6E:4 46== EC2?DA=2?E7C@> 2? F?�
C6=2E65 �"��4@>A2E:3=6 5@?@C @? 52J 
	� �� H66<D27�
E6C C6�:?:E:2E:@? @7 2?E:7F?82= EC62E>6?E�� 56G6=@A:?8 24FE6
2?5 2? @G6C=2A 8C27E�G6CDFD�9@DE 5:D62D6� H9:49 H2D DF4�
46DD7F==J EC62E65� �D2GF4@?2K@=6 H2D 4@?E:?F65 E9C@F89 E96
926>2E@A@:6E:4 46== EC2?DA=2?E2?5 5FC:?8 8C27E�G6CDFD�9@DE
5:D62D6EC62E>6?E 2?5 H2D DE@AA65 27E6C 2=>@DE EH@
J62CD27E6C�E96�EC2?DA=2?E�

Discussion

) @ @FC <?@H=6586� E9:D :D E96 7:CDE 42D6 @7 2 AC@323=6Auer-
obasidiumDAA� AF=>@?2CJ :?G2D:G6 >@F=5 :?764E:@?:? 2
A2E:6?E H:E9>J6=@5JDA=2DE:4 DJ?5C@>6AC:@C E@ 2
926>2E@A@:6E:4 46== EC2?DA=2?E:? @FC 
	�J62C D:?8=6�46?EC6
4@9@CE @7 2==@86?6:4 926>2E@A@:6E:4 46== EC2?DA=2?EC64:A�
:6?ED 0
1� �?764E:@?D 5F6 E@ E9:D A2E9@86? 92G6 366? C6�
A@CE65 3FE E96J C6>2:? C2C6� 27764E:?8 AC65@>:?2E6=J :>�
>F?@4@>A6E6?E A2E:6?ED :? E96 D6EE:?8 @7 42E96E6C�C6=2E65
:?764E:@?D 2?5 27E6C 6J6 DFC86CJ 0�� �1� )9:D 42D6 C6A@CE :=�
=FDEC2E6D E96 2EJA:42= 2?5 G2C:23=6 C25:@=@8:42= >2?:76DE2�

E:@? @7 =F?8 :?764E:@?D 5F6 E@AureobasidiumDAA�� 7C@>
9JA6CD6?D:E:G:EJ�A?6F>@?:E:D�E@�?@5F=2C�=F?8�=6D:@?D�

Aureobasidium86?FD :D 2 J62DE�=:<6 56>2E:246@FD �3=24<�
>@=5� F3:BF:E@FD :? E96 6?G:C@?>6?E 0
� �1� �E :D 492C24�
E6C:D65 3J 9:89 4@?46?EC2E:@?D @7 >6=2?:? H:E9:? :ED 46==
H2==D� H9:49 AC@323=J A=2JD 2? :>A@CE2?E C@=6 :? A2E9@�
86?6D:D� H:E9 :?24E:G2E:@? @7 7C66 C25:42=D 2?5 9J5C@=JE:4
6?KJ>6D AC@5F465 3J E96 A928@4JE:4 46==D 0�1� )@ 52E6�
E96C6 2C6 7@FC 5:776C6?E DA64:6D 56D4C:365 :? E96 =:E6C2EFC6
E@ 42FD6 9F>2? :?764E:@?D�A. pullulans, A. proteae, A.
mansoni and A. melanigenum� E96 =2DE 2AA62C:?8 E@ 36
>@C6 A2E9@86?:4 0�� �1�A. pullulans:D >@DE=J <?@H? 7@C
E96 AC@5F4E:@? @7 AF==F=2?� 2? 6IEC246==F=2C A@=JD24492C:56
7F?52>6?E2= E@ C6D:DE2?46 E@ 56D:442E:@?� FD65 :? 5:776C6?E
3:@E649?@=@8:42= 7:6=5D �AC@5F4E:@? @7 2596D:G6D�@IJ86?�
:>A6C>623=6 7:=>D� 0�1�A. pullulans92D 2 =@H A2E9@86?:4�
:EJ 2?5 42? @7E6? 4@=@?:D6 E96 D<:?� 42FD:?8 @?J49@>J4@D:D
@C <6C2E:E:D 27E6C EC2F>2E:4 :?@4F=2E:@? :? 962=E9J :?5:G:5F�
2=D� 3FE :E 42? 2=D@ 8C@H @? :>A=2?E65 >65:42= 56G:46D DF49
2D A6C:E@?62= 5:2=JD:D 42E96E6CD 2?5 46?EC2= G6?@FD 42E96E6CD
0
��
	Q

1�

�@H6G6C� 566A�D62E65 :?764E:@?D >2J @44FC :? D6G6C6=J
:>>F?@4@>AC@>:D65 A2E:6?ED� H:E9 E96 @C82?:D> 92G:?8
366? :D@=2E65 :? 3=@@5� 46C63C@DA:?2= 7=F:5� ��" 7=F:5 2?5
=J>A9 ?@56D 0
�Q�
1� � E@E2= @7 D6G6? AC:@C 42D6D @7Au-
reobasidiumDAA� :?764E:@? 92G6 366? C6A@CE65 :? 926>2�
E@=@8JA2E:6?ED �E23=6 
� 0�1� )96C6 2C6 ?@ C6A@CE65 42D6D
@7 =@H6C C6DA:C2E@CJ EC24E :?764E:@?D 5F6 E@Aureobasidium
DAA� :? 926>2E@=@8J A2E:6?ED� 3FE >@DE=J 42D6D @7 7F?�

Figure 1 : (a) Pulmonary computed tomography (CT) on day 12 showing diffuse ground-glass opacities with numerous micro-nodules, primari-
ly in the superior lobes and the apical segments of the inferior lobes. (b) Pulmonary CT on day 23 showing progression of the diffuse bronchi-
olitis signs and a new nodular lesion of 2 cm in the left lower lobe with a halo sign. (c) Transbronchial biopsy on day 42 showing multiple, nar-
row, septated, branching hyphal forms on haematoxylin and eosin stain identified by PCR as Aureobasidium spp.. Abundant presence of
lymphocytes, neutrophils, fibrocytes, bronchial cells and alveolar macrophages indicating an inflammatory process. (d) Part of the trans-
bronchial biopsy on Grocott stain showing the fungal hyphal forms identified by PCR as Aureobasidium spp.
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Figure 2 : Presentation of patientÕs clinical course correlated to the temporal evolution of the administrated antifungal therapies and performed
bronchoscopies.

Table 1:
Case reports of hematological patients with infections due to Aureobasidium spp.

Citation Pathogen Site of infection Antifungal therapy Predisponsing factors Results

Kaczmarski EB, et al. (1986) A. pullulans Fungemia d-AMB AML, Hickman catheter Died

Salkin IF, et al. (1986) A. pullulans Splenic abcess NA Lymphoma Died

KrcmŽry et al (1994) A. mansoni Meningitis d-AMB ALL Survived

Huttova et al. (1998) A. mansoni Meningitis d-AMB for 21 D CLL, intrathecal treatment Survived

Joshi A, et al. (2010) A. pullulans Fungemia/Skin LF-AMB (3 mg/kg/D ) for 12 D & PO VCZ for 2 months Allogeneic HCT, central venous catheter Survived

Oliveira LR, et al. (2013) A. pullulans Skin LF-AMB for 3D & ICZ 400mg/D CML, severe neutropenia Died

Wang et al. (2018) A. melanigenum Fungemia CAS ( 50 mg /D ) for 28 D AML, Central venous catheter Survived

d-AMB: deoxycholate amphotericin B; AML: acute myelogenous leukaemia; NA: not available; ALL: acute lymphoblastic leukaemia, CLL: chronic lymphoblastic leukaemia, LF-
AMB: lipid formulation amphotericin B; D: day; PO: oral; VCZ: voriconazole, HCT: Haematopo•etic cell transplant; ICZ: itraconazole; CML: chronic myelogenous leukemia; CAS:
caspofungin
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