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Summary

OBJECTIVES: To investigate differences in chest com-
puted tomography (CT) and chest radiographs (CXRs) of
Pneumocystis jirovecii pneumonia (PJP) between renal
transplant recipients (RTRs) and human immunodeficien-
cy virus (HIV)-positive patients.

METHODS: From 2005 to 2012, 84 patients with PJP
(RTR n = 24; HIV n = 60) were included in this retrospec-
tive multicentre study. Written informed consent was ob-
tained. CT scans and CXRs were recorded within 2 weeks
after the onset of symptoms. PJP diagnosis was confirmed
either by cytology/histology or successful empirical treat-
ment. Two blinded radiologists analysed the conventional
chest films and CT images, and recorded the radiological
lung parenchyma patterns, lymph node enlargement and
pleural pathologies (pneumothorax, effusion). The radio-
logical features of the two subgroups were compared.

RESULTS: Consolidations and solid nodules prevailed on
CT in RTRs (91.7 ± 5.6% vs 58.3 ± 6.4% with HIV, p
= 0.019 and 91.7 ± 5.6% vs 51.6 ± 6.5% with HIV, p =
0.005). HIV-positive patients with PJP showed more at-
electasis (41.7 ± 6.4% vs 4.2 ± 4.1% in RTRs, p = 0.017)
and hilar lymph node enlargement (23.3 ± 5.5% vs 0.0 ±
0.0% in RTRs, p = 0.088). Ground glass opacification was
found in all cases. Pneumothorax was a rare complication,
occurring in 3% of the HIV-positive patients; no pneumoth-
orax was found in the RTRs. On CXR, the basal lungs
were more affected in HIV-positive patients as compared
with RTRs (p = 0.024).

CONCLUSIONS: PJP on CT differs substantially between
RTRs and HIV-positive patients. Physicians should be
aware of such differences in order not to delay treatment,
particularly in renal transplant recipients.

Keywords: lung, pneumocystis pneumonia, kidney trans-
plantation, HIV, multislice computed tomography
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Introduction

�5G98 CB F979BH GHI8=9G� 8=G95G9G C: H<9 F9GD=F5HCFM HF57H
GH=@@ F9DF9G9BH 5 @958=B; 75IG9 C: ACF6=8=HM 5B8 ACFH5@=HM =B
=AAIBC7CADFCA=G98 =B8=J=8I5@G	 "B D5FH=7I@5F� DB9IAC�
B=5 =G 5 :95F98 7CAD@=75H=CB =B GC@=8 CF;5B F97=D=9BHG 5B8
<IA5B =AAIBC89:=7=9B7M J=FIG �!".��DCG=H=J9 D5H=9BHG	
,<9G9 ;FCIDG C: =AAIBC7CADFCA=G98 D5H=9BHG 5F9 D5FH=7I�
@5F@M 5::@=7H98 6M 5HMD=75@ DB9IACB=5G 8I9 HC J=F5@ 5B8 :IB�
;5@ D5H<C;9BG� =B7@I8=B;Pneumocystis jirovecii DB9IAC�
B=5��)#)��3� � 
 4	

)#) A5M DF9G9BH K=H< 5 J9FM J5F=56@9 D5HH9FB C: 7@=B=75@ 5B8
F58=C@C;=75@ A5B=:9GH5H=CBG� 89D9B8=B; CB H<9 =AAIBC@C;�
=75@ GH5HIG C: H<9 D5H=9BH	 /<9F95G =B !".�DCG=H=J9 =B8=J=8�
I5@G H<9 7@=B=75@ A5B=:9GH5H=CBG C: )#) 5F9 F5H<9F GI657IH9
K=H< G@CK DFC;F9GG=CB� HF5BGD@5BH98 D5H=9BHG IB89F 7CBH=B�
I98 =AAIBCGIDDF9GG=CB 9LD9F=9B79 5 ACF9 5;;F9GG=J9 8=G�
95G9 K=H< DCCF GIFJ=J5@ F5H9G 3� � � 4	 +=A=@5F HC H<9 J5FM=B;
7@=B=75@ A5B=:9GH5H=CBG� H<9 F58=C@C;=75@ =A5;=B; :95HIF9G
C: )#) A5M 9L<=6=H 5 J9FM 6FC58 GD97HFIA C: D5HH9FBG K=H<
DF98CA=B5BH@M ;FCIB8 ;@5GG CD57=H=9G� G9DH5@ H<=7?9B=B;�
GI6D@9IF5@ GD5F=B; 5B8 7MGHG 3� U� 4	 � F979BH@M DI6@=G<98
GHI8M G<CK98 H<5H H<9 7IFF9BH 7@=B=75@ 7CIFG9 C: )#) =B
=AAIBC7CADFCA=G98 D5H=9BHG =G F5H<9F GI6H@9 5B8 F5F9@M
@=:9 H<F95H9B=B;	 "B 588=H=CB� H<9G9 F9GI@HG GI;;9GH98 H<5H�
7CAD5F98 K=H< F9B5@ HF5BGD@5BH F97=D=9BHG �*,*G�� 9B@5F;98
<=@5F @MAD< BC89G� 5F95G C: 8=::IG9 =B:97H=CB 5B8 ;FCIB8
;@5GG BC8I@9G K9F9 5 GD97=:=7 F58=C@C;=75@ =A5;=B; :95HIF9
C:�)#)�=B�!". �DCG=H=J9�D5H=9BHG	

,<9 DF=A5FM 5=A C: H<9 7IFF9BH AI@H=79BHF9� AI@H=�7C<CFH
GHI8M K5G HC :IFH<9F 9LD@CF9 H<9 7CADIH98 HCAC;F5D<M
��,� 5B8 7<9GH 0�F5M =A5;=B; :95HIF9G C: )#) =B 5 GI::=�
7=9BH BIA69F C: =AAIBC7CADFCA=G98 D5H=9BHG :FCA HKC
K9@@�89:=B98 7C<CFHG� H<9 +K=GG !". �C<CFH +HI8M �+!�+�
3� 4 5B8 *,*G =B7@I898 =B H<9 +K=GG ,F5BGD@5BH �C<CFH
+HI8M �+,�+� 3� 4	 / 9 <MDCH<9G=G98 H<5H H<9 =A5;=B; D5H�
H9FBG CB �, 8=::9F GI6GH5BH=5@@M 69HK99B !". D5H=9BHG 5B8
* ,*+G	

Material and methods

,<=G AI@H=79BHF9� AI@H=�7C<CFH GHI8M K5G 7CB8I7H98 5G 5
F9HFCGD97H=J9 7FCGG�G97H=CB5@ F9;=GHFM 5B5@MG=G C: 7CB:=FA98
)#) 75G9G F9HF=9J98 :FCA H<9 +!�+ 5B8 H<9 +,�+	 /F=HH9B
=B:CFA98 7CBG9BH K5G C6H5=B98 577CF8=B; HC 6CH< 7C<CFHGX
F9;=GHFM F9;I@5H=CBG	 �H<=75@ 5DDFCJ5@ :FCA H<9 +!�+ 5B8
KF=HH9B =B:CFA98 7CBG9BH :FCA 5@@ D5FH=7=D5BHG K5G C6�
H5=B98	 �CF H<9 *,*G 9H<=75@ 5DDFCJ5@ :FCA H<9 75BHCB5@
9H<=7 7CAA=HH99 C: �9FB K5G ;F5BH98 :CF H<9 F9HFCGD97H=J9
5B5@MG=G	 �FCA 
��� HC 
��
� 85H565G9G C: H<9 HKC B5H=CB5@
7C<CFHG K9F9 G7F99B98 :CF )#) 75G9G	 (IF 7C<CFH =B7@I89G
85H5 :FCA :CIF IB=J9FG=HM <CGD=H5@G	 ,<9 8=5;BCG=G C: )#)
K5G 9GH56@=G<98 6M 7MHC@C;M 5B8
CF <=GHC@C;M� 5G K9@@ 5G
7@=B=75@ F9GDCBG=J9B9GG 5B8 F58=C@C;=75@ F9GC@IH=CB IB89F
)#) HF95HA9BH �HF=A9H<CDF=A
GI@:5A9H<CL5NC@9�	 �CB7CA=�
H5BH 7MHCA9;5@CJ=FIG =B:97H=CB K5G 9L7@I898 6M DC@M�

ABBREVIATIONS:

CT computed tomography

HIV human immunodeficiency virus

PJP Pneumocystis jirovecii pneumonia

RTR renal transplant recipient

A9F5G9 7<5=B F957H=CB 5B5@MG=G =B 5@@ D5H=9BHG	 �77CF8=B;
HC H<9 B5H=CB5@ GHI8M F9;=GHF=9G :CF !". D5H=9BHG 5B8 GC@=8
CF;5B HF5BGD@5BH F97=D=9BHG� 5 89:=B=H=J9 8=5;BCG=G K5G 9G�
H56@=G<98 6M 7MHC@C;M
A=7FCG7CDM CF <=GHC@C;M	 !CK9J9F� 5
DF9GIADH=J9 8=5;BCG=G C: )#) =G DCGG=6@9 IB89F H<9 :C@@CK�
=B;�7CB8=H=CBG�

": CB )#) DFCD<M@5L=G� <=GHCFM C: 8MGDBC95 CB 9L9FH=CB� CF
BCB�DFC8I7H=J9 7CI;< �K=H<=B � ACBH<G�� HMD=75@ 5DD95F�
5B79 C: 8=::IG9 6=@5H9F5@ DI@ACB5FM =B:=@HF5H9� 5B8 BC 6FCB�
7<CG7CDM 8CB9 CF B9;5H=J9 6FCB7<CG7CDM 5:H9F <5J=B; F9�
79=J98 5H @95GH � K99? C: )#) HF95HA9BH� BC 9J=89B79 C:
657H9F=5@�DB9IACB=5��5B8�F9GDCBG9�HC�)#)�HF95HA9BH	

": BCH CB )#) DFCD<M@5L=G :CF 5H @95GH 
 K99?G 5B8 ���
7CIBH @9GG H<5B 
��� <=GHCFM C: 8MGDBC95 CB 9L9FH=CB� CF
BCB�DFC8I7H=J9 7CI;< �K=H<=B � ACBH<G�� 7<9GH F58=C;F5D<
BCFA5@� 5HMD=75@ CF HMD=75@ :CF )#)� 5B8 BC 6FCB7<CG7CDM
8CB9 CF B9;5H=J9 6FCB7<CG7CDM 5:H9F <5J=B; F979=J98 5H
@95GH � K99? C: )#) HF95HA9BH� BC 9J=89B79 C: 657H9F=5@
DB9IACB=5��5B8�F9GDCBG9�HC�)#)�HF95HA9BH	

�88=H=CB5@@M� K9 7C@@97H98 5@@ 7CBJ9BH=CB5@ 7<9GH F58=�
C;F5D<G 5J5=@56@9 K=H<=B 5 
�K99? D9F=C8 5:H9F H<9 CBG9H C:
GMADHCAG	 �:H9F H<9 =89BH=:=75H=CB C: GI=H56@9 D5H=9BHG� H<9
7@=B=75@ 5B8 =A5;=B; 85H5 5H H<9 H9FH=5FM 75F9 79BHF9 K9F9
5BCBMA=G98 5B8 HF5BG:9FF98 HC CIF =BGH=HIH=CB :CF :IFH<9F
5B5@MG=G	

Image acquisition
,<9 �, G75BG K9F9 A589 CB 8=::9F9BH ;9B9F5H=CBG C: G75B�
B9F :FCA J5F=CIG J9B8CFG	 ,<9 G75BB9FG 7CADF=G98 ��� ����
��� 5B8 �
��FCK G75BB9FG �+=9A9BG�  9FA5BM� )<=@=DG�
'9H<9F@5B8G�  9B9F5@ �@97HF=7� -+�� 5DD@M=B; 5 G@=79
H<=7?B9GG C: � HC 
 AA	 ,<9 G75B F5B;9 K5G 7CBGH5BH� GH5FH�
=B; 5H H<9 H<CF57=7 =B@9H 5B8 75I85@@M =B7@I8=B; H<9 K<C@9
@IB; 5B8 58F9B5@ ;@5B8G	 �IHCA5H98 HI69 7IFF9BH AC8I@5�
H=CB IG=B; F9:9F9B79 A=@@=5AD9F9 G97CB8G �A�G� K5G =A�
D@9A9BH98 CB H<9 G75BB9FG K<9B9J9F 5DD@=756@9	 �88=H=CB�
5@@M� 75F9 ?=@C JC@H5;9 �?.� K5G IG98 K<9B9J9F 5J5=@56@9	
�<9GH F58=C;F5D<G K9F9 57EI=F98 =B 5 DFCB9 DCG=H=CB 5B8 =B
HKC�D@5B9G��DCGH9F=CF�5BH9F=CF�J=9K�5B8�@5H9F5@�J=9K�	

Image interpretation
,<9 F958 CIH 5B8 D5HH9FB 5BBCH5H=CB K5G D9F:CFA98 6M
HKC GI6GD97=5@=G98 F58=C@C;=GHG =B 7CBG9BGIG K=H< � 5B8 ��
M95FG� F9GD97H=J9@M� C: 9LD9FH=G9 =B H<9 :=9@8	 ,<9 F58=C@C�
;=GHG K9F9 =B:CFA98 H<5H H<9 GHI8M DCDI@5H=CB 7CBG=GH98 C:
D5H=9BHG K=H< 7CB:=FA98 DB9IAC7MGH=G DB9IACB=5� <CK9J�
9F� H<9 F9589FG K9F9 IB5K5F9 C: H<9 IB89F@M=B; 7CB8=H=CB
�!".�J9FGIG�F9B5@�HF5BGD@5BH5H=CB�	

)F=CF HC H<9 F958 CIH� H<9 75G9G K9F9 F5B8CA=G98	 ,<9 F958�
=B; K5G 75FF=98 CIH CB 5 GH5B85F8 D=7HIF9 57<=9J=B; 5B8
7CAAIB=75H=CB GMGH9A �)��+ +97HF5� %=B?QD=B;� +K9�
89B�	 �@@ �, G75BG K9F9 F9J=9K98 =B 5 GH5B85F8=G98 @IB;
GH9HH=B; K=H< 5 K=B8CK @9J9@ C: Y��� !CIBG:=9@8 IB=HG
�!-� 5B8 5 K=B8CK K=8H< C: ���� !-� F97CBGHFI7H98 K=H<
5 898=75H98 @IB; ?9FB9@ ��
" ��:�	 �CF H<9 9J5@I5H=CB C: H<9
GC:H H=GGI9G �H<9 A98=5GH=BIA�� K9 IG98 5 GC:H H=GGI9 ?9F�
B9@ F97CBGHFI7H=CB ��
" ��� =B 7CA6=B5H=CB K=H< 5 K=B8CK
@9J9@ C: �� !- 5B8 5 K=B8CK K=8H< C: ��� !-	 "B 5 G9D�
5F5H9 F958=B; G9GG=CB� H<9 7<9GH F58=C;F5D<G K9F9 5B5@MG98	
,<9 F9589FG K9F9 IB5K5F9 C: H<9 D5H=9BHGX IB89F@M=B; 8=G�
95G9 5G K9@@ 5G H<9 7<9GH �, :=B8=B;G� 5B8 H<9 =A5;9G K9F9
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F5B8CA=G98 DF=CF HC H<9 F958 CIH	 ,<9 D5HH9FBG K9F9 7@5GG=�
:=98 577CF8=B; HC H<9 �@9=G7<B9F +C7=9HM ;@CGG5FM C: H9FAG
3�� 4	 ,<9 :C@@CK=B; D5HH9FBG K9F9 9J5@I5H98 6M H<9 F9589FG�
7CBGC@=85H=CB �89:=B98 5G =B7F95G98 @IB; 89BG=HM K=H<CIH
7CBHF5GH 9B<5B79A9BH F9DF9G9BH=B; =B:=@HF5H=CB�� F9H=7I@5�
H=CB� ;FCIB8 ;@5GG �8=::IG9� D5H7<M� ACG5=7 D5HH9FB�� BC8�
I@9G �GC@=8� GI6GC@=8�� 7MGHG� G=;BG C: :=6FCG=G �<CB9M7CA6�
=B;�� 5=FK5MG �7I::=B;� AI7IG D@I;;=B;� 6FCB7<=97H5G=G��
5B8 D@9IF5@ 5@H9F5H=CBG �H<=7?9B=B;� 9::IG=CB�	 �IFH<9FACF9�
H<9 F9589FG 9J5@I5H98 H<9 @MAD< BC89G =B H<9 A98=5GH=BIA
5B8 =B H<9 <=@5F F9;=CBG	 ,<9 A98=5GH=B5@ 5B8 <=@5F @MAD<
BC89G K9F9 5GG9GG98 =B 5 GC:H H=GGI9 K=B8CK� @MAD< BC89
9B@5F;9A9BH K5G 89:=B98 5G 5 G<CFH 5L=G 8=5A9H9F T�7A	
"B HCH5@� 6CH< F58=C@C;=GHG F97CF898 �� F58=C;F5D<=7 :=B8�
=B;G	 ,<9 8=GHF=6IH=CB C: D5F9B7<MA5@ 7<5B;9G K=H<=B H<9
@IB; K5G F97CF898 577CF8=B; HC H<9 G9;A9BH5@ 5B5HCAM C:
H<9 @IB;G ��� G9;A9BHG CB H<9 @9:H 5B8 �� G9;A9BHG CB H<9
F=;<H�	 �88=H=CB5@@M� K9 :IFH<9F 5GG9GG98 H<9 8=G95G9 @C75�
H=CB K=H<=B H<9 F=;<H 5B8 @9:H @IB;� 79BHF5@�D9F=<=@5F 7<5B;9G
J9FGIG D9F=D<9F5@�GI6D@9IF5@ 7<5B;9G 5G K9@@ 5G 8=::IG9 5:�
:97H=CB C: H<9 @IB;G	 )5F9B7<MA5@ 7<5B;9G G<CK=B; 5 GI6�
D@9IF5@�GD5F=B;�K9F9�F97CF898�G9D5F5H9@M	

,<9 7@5GG=:=75H=CB C: =A5;=B; D5HH9FBG =G 89G7F=698 =B ACF9
89H5=@�=B5DD9B8=L��.

Statistics
�CBH=BICIG 85H5 K9F9 7CAD5F98 IG=B; +HI89BHXG H H9GH =:
BCFA5@@M 8=GHF=6IH98� CH<9FK=G9� H<9 &5BB�/<=HB9M H9GH
K5G 5DD@=98	 +H5H=GH=75@ 5B5@MG9G C: BCB�7CBH=BICIG 8=�
7<CHCACIG 85H5 K9F9 7CAD5F98 IG=B; H<9 7<=�GEI5F9 H9GH
CF �=G<9FXG 9L57H H9GH	 ,<9 56GC@IH9 :F9EI9B7M C: 957< @IB;
D5HH9FB K5G F97CF898 5B8 7CAD5F98 69HK99B ;FCIDG	 ,<9
GH5B85F8 9FFCF C: :F9EI9B7M K5G 5GG9GG98	 �@@ D�J5@I9G
K9F9 HKC�G=898� 5B8 H<9 @9J9@ C: G=;B=:=75B79 K5G G9H HC
�	��	 � post hoc�CB:9FFCB= H9GH K5G 5DD@=98 HC 9J5@I5H9
G=;B=:=75BH 8=::9F9B79G 69HK99B 957< 5GG9GG98 J5@I9	 ,<9
:=J9 ACGH :F9EI9BH ;FCIDG C: D5HH9FBG K9F9 7CFF97H98 6M
5 :57HCF C: :=J9� 5@@ CH<9F D5HH9FB 5B8 @C75H=CB J5F=56@9G
K9F9 7CFF97H98 577CF8=B; HC H<9 BIA69F C: J5F=56@9G	 �88=�
H=CB5@@M� 5 AI@H=D@9 @C;=GH=7 F9;F9GG=CB AC89@ K5G 5DD@=98	
,<9 GH5H=GH=75@ 5B5@MG=G K5G D9F:CFA98 K=H< &98�5@7 .9F�

G=CB �	�	�	� GH5H=GH=75@ GC:HK5F9 �&98�5@7 +C:HK5F9� (G�
H9B8���9@;=IA�	

Results

�:H9F 5DD@M=B; H<9 =B7@IG=CB 7F=H9F=5� 5 HCH5@ C: �� D5H=9BHG
K=H< 7CB:=FA98 )#) K9F9 =B7@I898 =B H<=G GHI8M DCDI@5H=CB	
/ 9 =89BH=:=98 
� F9B5@ HF5BGD@5BH F97=D=9BHG ����� 5B8 ��
!". D5H=9BHG ����� K=H< )#) �89AC;F5D<=7 85H5 5F9 GIA�
A5F=G98�=BH56@9���	

Computed tomography findings
� HCH5@ C: �� 8=::9F9BH 7<9GH D5HH9FBG K9F9 F97CF898 =B H<9
F958=B; G9GG=CBG� =B7@I8=B; D@9IF5@ 5@H9F5H=CBG 5B8 @MAD<
BC89 9B@5F;9A9BH	 �G 7CAD5F98 K=H< !".� 7CBGC@=85H=CBG
5B8 GC@=8 BC8I@9G �:=;	 � � K9F9 ACF9 :F9EI9BH =B *,*G
���	� S �	�� JG ��	� S �	�� K=H< !". � D � �	��� 5B8 ��	�
S �	�� JG ��	� S �	�� K=H< !". � D � �	���� F9GD97H=J9@M�
H56@9 
�	 �@@ *,*G <58 ;FCIB8 ;@5GG CD57=:=75H=CBG� K<9F9�
5G�BCB9�<58�9B@5F;98�<=@5F�@MAD<�BC89G	

"B 7CAD5F=GCB� H<9 !".�DCG=H=J9 D5H=9BHG K=H< )#) G<CK98
G=;B=:=75BH@M ACF9 5F95G C: 5H9@97H5G=G ���	� S �	��� JG �	

S �	�� =B * ,*G� D � �	���� H56@9 
�	 �IFH<9FACF9� !".
D5H=9BHG H9B898 HC DF9G9BH K=H< 5 ACF9 V7@5GG=7W D5HH9FB C:
)#) � 9L<=6=H=B; GI6D@9IF5@ GD5F=B; �:=;	 
 � 5B8 588=H=CB5@
<=@5F @MAD< BC89 9B@5F;9A9BH �
�	� S �	��� :=;	 � �	 )B9I�
ACH<CF5L :CFA5H=CB K5G F9GHF=7H98 HC �	�� C: H<9 !".�
DCG=H=J9 D5H=9BHG	 /<9B H<9 F9GI@HG :FCA H<9 7CBG9FJ5H=J9
�CB:9FFCB= A9H<C8 K9F9 7CAD5F98 K=H< H<9 F9GI@HG :FCA 5
AI@H=�J5F=56@9 5B5@MG=G� G=;B=:=75BH@M ACF9 7MGHG 7CI@8 69
:CIB8 =B !". H<5B =B *,* 75G9G ���	� S �	�� JG �	
 S
�	��� D � �	���� H56@9 
�	 �B 5B5@MG=G C: H<9 8=G95G9 8=GHF=�
6IH=CB K=H<=B 957< @IB; G9;A9BH 69HK99B H<9 HKC 7C<CFHG
8=8�BCH�M=9@8�5BM�GH5H=GH=75@@M�G=;B=:=75BH�F9GI@HG��H56@9�
�	

Chest radiograph findings
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Table 1: Demographic information.

RTR group HIV group

Total N 24 60

Gender (M:F) 15:9 42:18

Median age (years, range) 64 39–70 43 25–76

Median time from transplantation / HIV diagnosis to PJP (days, years, range) 2y (0–11y) 45d (0d–27y)

CD4 count (cl/ml), median (IQR) n/a 79 (3–436)

Underlying disease in RTRs ADPKD 7 29.2% –

IgA-nephropathy 5 20.8% –

Diabetic nephropathy 6 25.0% –

Chronic tubular interstitial nephropathy 3 12.5% –

Focal segmental glomerulosclerosis 2 8.3% –

Mesangioproliferative glomerulonephritis 1 4.2% –

HIV risk group Injection drug user – 7 11.7%

Men who have sex with men – 21 35.0%

High risk heterosexuals – 28 46.7%

Unknown – 4 6.7%

HIV diagnosis made following PJP – 13 21.7%

ADPKD = autosomal dominant polycystic kidney disease; HIV = human immunodeficiency virus; n/a = not applicable; PJP = Pneumocystis jirovecii pneumonia; RTR = renal
transplant recipient
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Discussion
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Figure 1: Axial computed tomography (CT) image from a renal transplant recipient. Typical CT image findings of a renal transplant recipient:
patchy consolidations are found in the right upper lobe as well as in the apical segment of the left lower lobe (asterisk). There is also diffuse
ground glass opacification present (blue arrow); of note, slight subpleural sparing can be seen in the anterior upper lobes. Solid nodules (red
arrows) are also present in the periphery of the right upper and lower lobe.

Table 2: Pneumocystis jirovecii pneumonia lung patterns and locations on computed tomography.

Pattern RTR (% ± SD) HIV+ (% ± SD) p-value p-value*

Consolidation 91.7 ± 5.6 58.3 ± 6.4 0.018 0.002

Atelectasis 4.2 ± 4.1 41.7 ± 6.4 0.017 0.016

Reticulations 83.3 ± 7.6 66.7 ± 6.1 0.91 0.383

Ground glass Diffuse 66.7 ± 9.6 58.3 ± 6.4 1.00 0.604

Patchy 87.5 ± 6.8 66.7 ± 6.1 0.68 0.062

Mosaic 37.5 ± 9.9 28.3 ± 5.8 1.00 0.413

Ground glass nodules Any 100 ± 0.0 96.7 ± 2.3 1.00 0.432

GGN 75.0 ± 8.8 68.3 ± 6.0 1.00 0.799

Solid 91.6 ± 5.6 51.6 ± 6.5 0.005 0.004

Mixed 12.5 ± 6.8 23.3 ± 5.5 1.00 0.068

Nodules Any 95.8 ± 4.1 76.7 ± 5.5 0.009 0.040

Cysts 4.2 ± 4.1 15.0 ± 4.6 1.00 0.038

Hilar lymph nodes 0.0 ± 0.0 23.3 ± 5.5 0.088 0.984

Mediastinal lymph nodes 33.3 ± 9.6 43.3 ± 6.4 0.466 0.238

Location Central 75 ± 8.8 55 ± 6.4 0.42 0.113

Peripheral 91.7 ± 5.6 75 ± 5.6 0.4 0.689

Multifocal 79.2 ± 8.3 50 ± 6.4 0.047 0.249

Diffuse 66.7 ± 9.6 70 ± 5.9 1.00 0.581

Subpleural sparing 16.7 ± 7.6 51.7 ± 6.5 0.01 0.020

GGN = ground glass nodules; SD = standard deviation Significant results are displayed in bold font * p-values from logistic regression
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Figure 2: Computed tomography (CT) findings in a human immunodeficiency virus-positive patient suffering from Pneumocystis jirovecii pneu-
monia (PJP) (axial CT section at the level of the lung bases): diffuse ground glass opacity (asterisk) and subpleural sparing (arrows) was
found to represent a more or less classic CT-pattern for PJP.
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Figure 3: Axial cross section image in soft tissue window at the level of the carina in a human immunodeficiency virus (HIV)-positive patient
with Pneumocystis jirovecii pneumonia (PJP). There is mediastinal lymph node enlargement at the left and right lower paratracheal nodal sta-
tions (arrows). Although not specific for PJP in HIV-positive individuals, mediastinal lymph node enlargement was more frequent in this patient
population. TR = trachea; SVC = superior vena cava; PA = pulmonary artery; AO = aorta

Table 3: Pneumocystis jirovecii pneumonia patterns on chest radiographs.

Pattern RTR (% ± SD) HIV+ (% ± SD) p-value* p-value†

Opacity Acinar 47.8 ± 10.2 54.0 ± 6.4 1 0.587

Reticulation 95.7 ± 4.2 86.0 ± 4.5 1 0.034

Nodules Solitary 4.3 ± 4.2 2.0 ± 1.8 1 0.820

Multiple 4.3 ± 4.2 12.0 ± 4.2 1 0.247

PJP-specific Cysts 0.0 ± 0.0 8.0 ± 3.5 1 0.983

Subpleural sparing 0.0 ± 0.0 2.0 ± 1.8 1 0.992

Pneumothorax 0.0 ± 0.0 4.0 ± 2.5 1 0.988

Distribution Right upper lobe 56.5 ± 10.1 72.0 ± 5.8 1 0.335

Middle lobe 17.4 ± 7.7 64.0 ± 6.2 1 0.006

Right lower lobe 91.3 ± 5.8 86.0 ± 4.5 1 0.113

Left upper lobe 69.6 ± 9.4 72.0 ± 5.8 1 0.560

Lingula 34.8 ± 9.7 62.0 ± 6.3 1 0.735

Left lower lobe 91.3 ± 5.8 88.0 ± 4.2 1 0.629

Lower lung‡ 58.7 ± 10.1 75.0 ± 5.6 0.021 n/a

Symmetry 69.8 ± 19.0 74.9 ± 26.0 0.86 n/a

HIV = human immunodeficiency virus; PJP = Pneumocystis jirovecii pneumonia; RTR = renal transplant recipient; SD = standard deviation * Bonferroni corrected p-values (factor
15) † p-values from logistic regression ‡ lower lobe + middle lobe / lingula
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Figure 4: Bilateral nodular consolidation in a human immunodeficiency virus -positive patient.
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Figure 5: Faint homogeneous central ground glass opacity with sparing of the caudal lungs/sinus phrenicocostalis (arrows) in a renal trans-
plant patient.
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