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~JVF U —< (simple pulmonary aspergilloma: SA) &2
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nary aspergillosis: CPPA) (KB L, CPPAIZIX, 1@
FELENT 7 A~V F)V A% (chronic necrotizing pulmonary
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(chronic cavitary pulmonary aspergillosis: CCPA) & &
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% (Chronic necrotizing pulmonary aspergillosis is defined
as an indolent, cavitating process in the lungs due to invasion
of lung tissue by a fungus of the Aspergillus species)o L ¥ b
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% 2R L (Roentgenographically, the disease is character-
ized by chronic and progressive pulmonary infiltrates, often
with cavitation), i ERIZIH OAMMRE & HILIZ L > T
AU 72Z2RMMISIER 215 (Mycetomas form in cavities

that are the result of tissue invasion and necrosis by the
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CNPA DO L 72K CTH B 2 L 2 L FFTHH DT
H B EBRRTND,

Gefter 5ODSIPAD L > b7 Y ET R, BIEREE
T2, T OROWEIZH TH Y (Radiographic
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systemic symptoms and overt radiological progression (new
cavities, increasing pericavity infiltrates or increasing fibrosis)
over at least 3 months of observation. If biopsy of the affected
area is performed, it demonstrates hyphae with surrounding
chronic inflammation and fibrosis but not tissue invasion)o <
LTCCPAD L ¥ b7 YT RICIE, BRG] 2
THHE L, 22 ZIER 3 5 ER] (In CCPA, the infiltrates
were initially ill-defined areas of consolidation that progressed
to form well-defined cavities) & BEA£221 % A3 2 3EH] (In
those cases in which cavities preexisted (i.e., in cases of previ-
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trates were seen) %% % LEEL TV 5,
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YNV (BRI, #EES, BRETE R b ) AT
MR %59 08 % AR BN 7 2 ~v F)1v
Z%iE (SATA) & EFE L7 (Invasive aspergillosis, usually
in mildly immunocompromised patients, occurring over 1—3
months, with marked pleitrophic radiological features (cavita-
tion, nodules and progressive consolidation with “abscess
formation”), with hyphae visible in destroyed lung tissue) o
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Fig.1 Case 1: 75-year-old man. (a) Chest radiograph taken in December 1988 shows multiple cavities
in the left lung. A probable aspergilloma is observed at the base of the upper cavity. (b) Chest radiograph
taken in May 1993 after left pneumonectomy shows no cavity in the right lung. (c) (d) Chest radiograph and
computed tomography taken in September 2010 show infiltrates around bullae and pleural thickening in

the right upper lung.
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PRAENG &R 2T b 720 A5 T REUI R4 Ol 38 X i
TIEERAAMNCHE & 2 22 2213380 S e v (Fig. 3 (a) o
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Fig.2 Case 2: 64-year-old man. (a) (b) Chest radiograph and computed tomography taken in August 3,
2011 show infiltrates with a cavity in the left upper lobe and a cavity in the right upper lobe. (c) (d) Chest
radiograph and computed tomography taken in August 11, 2011 show increased infiltrates and a cavity
containing serpiginous densities in the left upper lobe and increased infiltrates in the right upper lobe.
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Fig.3 Case 3: 45-year-old female. (a) Chest radiograph taken in November 1987 after right lower
lobectomy shows no cavity in the right lung. (b) Chest radiograph taken in November 1999 shows
multiple cavities and marked pleural thickening in the right upper lung.

Fig. 4 Case 4: 75-year-old man. (a) Chest
radiograph taken in February 2003 shows infiltrates
in the right upper lobe. (b) (c) Chest radiograph and
computed tomography taken in January 2005 show
infiltrates around cavities with a fungus ball and
pleural thickening in the right upper lobe.
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HEEY) (X 5 500E, B, Bl
OUFhER, ~r7 a7 7 — VAT DR, WHEEREIC

X% 90E, B, AR
@OFEOREL (T8, MR, V)

25,

L BME IR O X ) 1B E O hEREA 2 S
PEAREIEETIE, @LOOPMIRXIZE A L@
DT, TANIVF N ZZEE I BETIRICHER L, DL
XD MR, BEEEEEL S (MR EER 7
ANV ASE) 293, A BRI S R I AR S

kg H92% M 11-12% 20174E11-12 H

Bk, BEESEICRFE IR ERAEE L, DB AN
NS NZ2i % 4 L% (“air crescent sign” — “mycotic lung
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Fig.5 Spectrum of pulmonary aspergillosis

CPA: chronic pulmonary aspergillosis, CPPA: chronic progressive
pulmonary aspergillosis, IPA: invasive pulmonary aspergillosis,
CNPA: chronic necrotizing pulmonary aspergillosis, CA: complex
pulmonary aspergilloma, SA: simple pulmonary aspergilloma, SAIA:
subacute invasive pulmonary aspergillosis, CCPA: chronic cavitary
pulmonary aspergillosis

643

FIVARE (CCPA), BLUMHHEE, ME LT
B HIBVERMEVENE 7 A <OV F )V ZE (CFPA) % & H R
SR 2 BTN 7 A OV OV ASE (CPPA) & A
TWwWh, L2aL, #HIZCPPA L BT LD TIE RS,
CNPA & CCPA O¥RHE & S4B 2 R L, W& % 85
FTHRBPUETH D, Tm et e 213, W&
TRED LI REFIIETOTWDEONIIEET B0
i)i‘gff) 23)44)%50)O

FHH D COI (conflicts of interest) BH7R @ A XIEER N
HICBLTHICR L,

X 73

1) BAEMEEEO T A NI 4 VB ERS RN F
IR [ERTEMEELRAE DS - 1BHET A B 7 4 220141,
SRR, AT, A, 2014, 143-150.

2) TANNVFENZIEDOBZMW - GHETA N7 4 MAERER
2 BT A AV FI R, [T ARV FN RIEDZ
Wi - ST A B4 220150, A5 LR, AEAL, HORC 2018,
39-46.

3) Denning DW, Cadranel J, Beigelman-Aubry C, et al.:
Chronic pulmonary aspergillosis: rationale and clinical
guidelines for diagnosis and management. Eur Respir J.
2016 ;47 : 45-68.

4) Patterson TF, Thompson GR 3rd, Denning DW, et al.:
Practice guidelines for the diagnosis and management of
aspergillosis: 2016 update by the Infectious Diseases Soci-
ety of America. Clin Infect Dis. 2016 ; 63 : el -60

5) Binder RE, Faling LJ, Pugatch RD, et al.: Chronic necrotiz-
ing pulmonary aspergillosis: a discrete clinical entity. Med-
icine. 1982 ; 61 : 109-124.

6) Gefter WB, Weingrad TR, Epstein DM, et al.: “Semi-
invasive” pulmonary aspergillosis: a new look at the spec-
trum of Aspergillus infections of the lung. Radiology. 1981 ;
140 : 313-321.

7) Yousem SA: The histological spectrum of chronic necrotiz-
ing forms of pulmonary aspergillosis. Hum Pathol. 1997 ;
28 : 650-656.

8) Saraceno JL, Phelps DT, Ferro TJ, et al.: Chronic necro-
tizing pulmonary aspergillosis: approach to management.
1997 ; 112 : 541-548.

9) Gefter WB: The spectrum of pulmonary aspergillosis. J
Thorac Imaging. 1992 ;7 : 56-74.

10) Zmeili OS, Soubani AO: Pulmonary aspergillosis: a clin-
ical update. Q J Med. 2007 ; 100 : 317-334.

11) Franquet T, Miiller NL, Giménez A, et al.: Spectrum of
pulmonary aspergillosis: histologic, clinical, and radio-
graphic findings. Radiographics. 2001 ; 21 : 825-837.

12) Gotway MB, Dawn SK, Caoili EM, et al.: The radiologic
spectrum of pulmonary Aspergillus infections. J Comput
Assist Tomogr. 2002 ; 26 : 159-173.

13) Buckingham SJ, Hansell DM: Aspergillus in the lung:



644

14)

15)

16)

17)

18)

19)

20)

21)

22)

23)

24)

25)

26)

27)

28)

29)

30)

31)

diverse and coincident forms. Eur Radiol. 2003 ; 13 :
1786-1800.

Franquet T, Miiller NL, Oikonomou A, et al.: Aspergillus
infection of the airways: computed tomography and patho-
logic findings. J Comput Assist Tomogr. 2004 ; 28 : 10— 16.
Hope WW, Walsh TJ, Denning DW: The invasive and
saprophytic syndromes due to Aspergillus spp. Med Mycol.
2005 ; 43 : S207-238.

Al-Alawi A, Ryan CF, Flint JD, et al.: Aspergillus-related
lung disease. Can Respir J. 2005 ; 12 : 377-387.

Kousha M, Tadi R, Soubani AO: Pulmonary aspergillosis:
a clinical review. Eur Respir Rev. 2011 ; 20 : 156-174.
Greene R: The radiological spectrum of pulmonary asper-
gillosis. Med Mycol. 2005 ; 43 : S147-154.

Prasad A, Agarwal K, Deepak D, et al.: Pulmonary asper-
gillosis: what CT can offer before it is too late! J Clin Diagn
Res. 2016 ; 10 : TEO1-05.

Denning DW, Riniotis K, Dobrashian R, et al.: Chronic
cavitary and fibrosing pulmonary and pleural aspergillosis:
case series, proposed nomenclature change, and review. Clin
Infect Dis. 2003 ; 37 : S265-280.

Smith NL, Denning DW: Underlying conditions in chronic
pulmonary aspergillosis including simple aspergilloma. Eur
Resp J. 2011 ; 37 : 865-872.

Patterson KC, Strek ME: Diagnosis and treatment of pul-
monary aspergillosis syndromes. Chest. 2014 ; 146 : 1358 -
1368.

Schweer KE, Bangard C, Hekmat K, et al.: Chronic
pulmonary aspergillosis. Mycoses. 2014 ; 57 : 257-270.
Tashiro T, Izumikawa K, Tashiro M, et al.: A case series
of chronic necrotizing pulmonary aspergillosis and new
proposal. Jpn J Infect Dis. 2013 ; 66 : 312-316.
Izumikawa K, Tashiro T, Tashiro M, et al.: Pathogenesis
and clinical features of chronic pulmonary aspergillosis —
is it possible to distinguish CNPA and CCPA clinically?
J Infect Chemother. 2014 ; 20 : 208-212.

FHACKE K2 Bl 7 A~V )V ZHE O JEL L. 2013 ;
32:606-611.

MR B MBI 7 X OV F)V ZHEDIRTE & 5
AR BE. FLIEE. 20155 5671 J3-13.

AR, FARHEE, T4&HEF, M2 Pulmonary oxalosis
T B IZIRAEDAELT L7 7 A~V A
D16, HIFILEE. 2013 ;2:370-374

Shibuya K, Ando T, Wakayama M, et al.: Pathological
spectrum of invasive pulmonary aspergillosis— study of
pulmonary lesions of 54 autopsies and the relationship
between neutrophilic response and histologic features of
lesions in experimental aspergillosis. Jpn J Med Mycol.
1977 ;38 : 175-181.

Shibuya K, Ando T, Hasegawa C, et al.: Pathophysiology
of pulmonary aspergillosis. J Infect Chemother. 2004 ; 10 :
138-145.

Kradin RL, Mark EJ: The pathology of pulmonary disorders
due to Aspergillus spp. Arch Pathol Lab Med. 2008 ; 132 :

32)

33)

34)

35)

36)

37)

38)

39)

40)

41)

42)

43)

44)

45)

46)

47)

48)

49)

kg H92% M 11-12% 20174E11-12 H

606-614.

Segal BH: Aspergillosis. N Engl J Med. 2009 ; 360 : 1870—
1884.

Taylor RT, Nancy PK: Pathogenesis of Aspergillus fumi-
gatus in invasive aspergillosis. Clin Microbiol Rev. 2009 ;
22 : 447-465.

Alp S, Arikan S: Investigation of extracellular elastase,
acid proteinase and phospholipase activities as putative
virulence factors in clinical isolates of Aspergillus species.
J Basic Microbiol. 2008 ; 48 : 331—-337.

Przyjemski C, Mattii R: The formation of pulmonary myce-
tomata. Cancer. 1980 ; 46 : 1701 -1704.

Kibbler CC, Milkins SR, Bhamra A, et al.: Apparent
pulmonary mycetoma following invasive aspergillosis in
neutropenic patients. Thorax. 1988 ; 43 : 108—-112.

Caillot D, Couaillier J-F, Bernard A, et al.: Increasing
volume and changing characteristics of invasive pulmonary
aspergillosis on sequential thoracic computed tomography
scans in patients with neutropenia. J Clin Oncol. 2001 ; 19 :
253-259.

Yella LK, Krishnan P, Gillego V: The air crescent sign: a
clue to the etiology of chronic necrotizing pneumonia.
Chest. 2005 ; 127 : 395-397.

BRI TR © 7 A~V F OV ZHEDRFFE—45 122 D%k
BIPIZDW T, FLRGEE. 1977:22:6-27.

AREAT | IFREIEN 7 A OV F U ZIEORRE. I
#5. 199738 : 167-174.

e, AR, RS, Al L RN T A~V
FOU ASE DN B — K IMIE & & C. HIF. 2003 ; 62 :
1070-1080.

Ando T, Tochigi N, Gocho K, et al.: Pathophysiological
implication of computed tomography images of chronic
pulmonary aspergillosis. Jpn J Infect Dis. 2016 ; 69 : 118—
126.

Godet C, Philippe B, Laurent F, et al.: Chronic pulmonary
aspergillosis: an update on diagnosis and treatment. Res-
piration. 2014 ; 88 : 162-174.

Denning DW: Chronic forms of pulmonary aspergillosis.
Clin Microbiol Infect. 2001 : 7 : 25-31.

Jain LR, Denning DW: The efficacy and tolerability of
voriconazole in the treatment of chronic cavitary pulmo-
nary aspergillosis. J Infect. 2006 ; 52 : e133-137.
Sambatakou H, Dupont B, Lode H, et al.: Voriconazole
treatment for subacute invasive and chronic pulmonary
aspergillosis. Am J Med. 2006 ; 119 : 527. e17-24.
Camuset J, Nunes H, Dombret MC, et al.: Treatment of
chronic pulmonary aspergillosis by voriconazole in non-
immunocompromised patients. Chest. 2007 ; 131 : 1435-
1441.

Riscili BP, Wood KL: Noninvasive pulmonary Aspergillus
infections. Clin Chest Med. 2009 ; 30 : 315—-335.

Felton TW, Baxter C, Moore CB, et al.: Efficacy and safety
of posaconazole for chronic pulmonary aspergillosis. Clin
Infect. 2010 ; 51 : 1383-1391.



Chronic Pulmonary Aspergillosis/T. Tashiro

50) Kohno S, Izumikawa K, Ogawa K, et al.: Intravenous

micafungin versus voriconazole for chronic pulmonary

645

aspergillosis: a multicenter trial in Japan. J Infect. 2010 ;
61:410-418.

Review Article

PATHOGENESIS AND PATHOPHYSIOLOGY OF CHRONIC
PULMONARY ASPERGILLOSIS

Takayoshi TASHIRO

Abstract In Japan, chronic pulmonary aspergillosis is
divided into simple pulmonary aspergilloma and chronic
progressive pulmonary aspergillosis, which includes chronic
necrotizing pulmonary aspergillosis (CNPA) and chronic
cavitary pulmonary aspergillosis (CCPA). CNPA is defined
as an indolent, cavitating process in the lungs due to invasion
of lung tissue by Aspergillus spp. CCPA is defined as a
chronic non-invasive pulmonary aspergillosis, which shows
one or multiple cavities with or without an aspergilloma.
Denning et al. described the two following radiological
patterns in CCPA: one that initially manifests with ill-defined
areas of consolidation that progresses to form well-defined
cavities and another that has an overt progression of preexist-
ing cavities observed radiologically. The radiological features
of the former are the same as those of CNPA. In contrast,
subacute invasive pulmonary aspergillosis, defined as invasive
aspergillosis occurring over 1 to 3 months, is not as same as

CNPA, which occurs over months or years. Chronic pulmo-
nary aspergillosis includes several subtypes; therefore, we
must understand their pathogenesis and pathophysiology
and need to pay attention to the definition of the cases when
reading the medical reports.

Key words: Chronic necrotizing pulmonary aspergillosis,
Chronic cavitary pulmonary aspergillosis, Subacute invasive
pulmonary aspergillosis, Chronic progressive pulmonary
aspergillosis
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