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Disease activity in autoimmune pulmonary alveolar proteinosis
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We evaluated comprehensive serum cytokine/chemokine levels of 66 samples
that were obtained from 22 cases of autoimmune alveolar proteinosis. As an intractable severe case
showed each condition of progression and remission, cytokine/chemokine levels were measured six
times among three years, we confirmed elevated levels of INF-y , IL-1 a , and IP-10 at the remission

phase. These elevated inflammatory cytokines are concerning to macrophage differentiation towards
M1 macrophage. According to these analyzations, we hypothesized that differentiation to M1
macrophage could induce remission. Therefore, of 21 other cases, we measured serum
cytokine/chemokine panel and collected clinical conditions. However, we could not detect any
correlation with cytokine/chemokine levels and disease severity.



¥ X C—19,. F—19—1, Z—19 (@)
1. WFZERHAE SO &

JilE B4E (Pulmonary alveolar proteinosis; PAP) 1%, ifaeik RMRE Zicy—7 77 %
U NDOEBEMNITE L, MR ALICHRA A/ VIIEETH D, PAP DX 90%% &8 5 B CLoa Mt
f & HJE (autoimmune PAP; aPAP) I, GM-CSF B 2Hii& (GM-CSF autoantibody; GMAb) {Z k& 2 itifd
v /a7y —VDORMEENEE, =T 7 7 X N VT T URBEBMETT A7, Milanic
=T 7 B NOEFEMNERE L THRIET D, Lol ZEIEF ORI, % A 5O
s MKE K OBHaPEE H © GMAb JR 1. aPAP O ESEE & IIMHEIE3, T% TRIR I
HRLENWT ERRESN TS, AEEOHEEIZACHETHAICLEL LT, @F B O
REORFRICHW D NPUEMZ TFA2ERBH D AT a4 REFHERP L, D LAEEEE
B S5 (HFEE D, TR 1), Ml aPAP OREHEIRRE & L THEM S TWAA, ik
T AT SET D 0B O UCER 2 KR35, S 61T aPAP D BEREMEE S LT LIXEIEE
INd, ZNH6DOZELY ., GMAb DS DIRYER S DZEIZ LV | Mfifld~ 7 v 7 7 — N EMEAL
SR ZUGE SH TV D A[REMED & D LG A2 LTz,

2. WHFEDHK
PAP (2B WL TR G4 DM 72 Ao 724 2 &,

3. WHEDITE

mw$4ﬁﬁgmmESHiﬁ@%ﬂ%%k?[ﬁ?@Afﬁxiwéwkiﬁ+$%ﬁ%§
2 L7z aPAP @ 22 FlICB W T HNT LV EERESRZ AT, BFE LV MEEH T, LuminexR/~ /L
%7v/&XR%xA//a/7u4%%wf WFEMNC 38 TR DA DA RV %
1To7z, ENTIZ Spearman O NANLFHBIAR 2 &2 H W 72, EEREAERI TR L B 2 4 0 K
L 72 aAPAP @ 1 3] CIIIg MR & i FERF 2 50 T 3 ERIT 6 [MDAIE 1T\ e Lz, B
Ja 2 FiE (Hereditary PAP; hPAP) @ 1 Bl CARMiYEF % ICEN R UGEEZFRD ., SMYEEORT#% T
W OWDH A M IA OB E MR LT, RIEHRIH O MR ORRE T aPAP % 8 IE
U7e 1 BICIEBE RO B REAG RILE S BV MERIR I IT DA R oA > OfFm & g Lz,

4. WFFERCR

AEl, B AR E BIE 22 FlIZE1T 5 66 RIADIMIFIZIHB W T, AEBOFRBIHEL KIF
FTHA NIA U EHAONITBHZ }:%:EE’J&LT YA NI rTaT7 7y A NERNZ, 15 4]
WZBWTIE 1 EFIEEEIO Mg TRa Lz, BEHARFEAER O 1 5] CIXE R & B 2 59 T 3
AR 6 [ OBEIEZITV, RO FERZ INF-y | IL-1a ., IP-10 ® L7 258077, Zhii~7
a7y —URM w7 a7y— oMb T2 ERBEEG LTCWAHIRThH -T2 (K 1),

X 1

year, X-3 X-2 X-1 X
Apr May' July May July Aug Aug Mar Nov

15t bilateral WLL | 2"d pilateral WLL " GM-CSF inhalation ||3 rd left WLL ‘ Re -progression 4“‘ bllateral WLL

WaEATA AR

May X-3, Aug AX-2, July X-2, Sept 1 Sept x Dec
IL-1a 8v87 11.5 19.6
IL-12 (p70) 6.63 10.8 20.2 12.76 0.21 0.21
IFN-y 1.62 1.62 9.32 1.16 0.62 3.91
IP-10 104.8 249.2 657.0 327.2 834.6 288.1

(pg/mL)



T, o 21 BV T bETEEY A M A iz IL-4, IL-10, IL-13 LW o 72 M2 =7
077 —U~OMIZBEET A A A ZEHEBR L TRERE YA M A v OEE ERET L T,
22 Bl RGE IS E A R LTZON 116, B L7=ON 10§, RETH 720N 45 TH -7,
SPNTEAL L EA RO T, ZHDDIEFICIBNTY A A IR LR L OB 21T 27205,
ﬁfif@& A RGBT IZ BN T — OO 2 N Z/ TV RV, BTERES] & 13RI o 1 4

TIRUGERZ INF-y . IL-1a. mlowﬁﬂ% W72, ZOD 2 FITIIMMAZ R LTV, B|E
DOWETHHDFIETKRERBIZBIT D9 A S IA v OBFHIITbATWA N, Fh~—h—L
ROV A MIA TEESN TRV, —F TRYYEN B BICARRBDN U ET 2HLEL 2RO D
TEEFBADPBERL TSR D, 202X fIHhOYA AU H LIEMI/M w2
17 7 — Y OGEIRBNC B R FIE LT D AREME IR 23, Bl O REYYE1Z X 0 Bk & 7 RIE
PESA S IA UREAIND Z &m%@l%ﬁﬂ&$ﬂ%@ﬁ%5&%i%hto_®twHm
REE DT OEGE B PHEFNICOWTEIB ORI 2179 Z & & Lz, B RZEEFRE
BBl ERE v ¥ —OMiRE AEICE T 5 7 — % X— 2 10 il OBEYE A DHER £ 12 PM
DIz E LT iEF %2 10 il Lz, REZR 3HIEIRT 5,

%] 2

Casel MRSA lung abscess

Case2 Aspergillosis

3¢ (D)

Day #70 Day #98

Day #143

1 {51 B 1% MRSA IS OF R O 56 42 I BIZ i O N 2R L, Z O%ICHAT OS5 7R
BHTN5, 2%91%7x~w%n—v%ﬁﬁbfwéﬁx_®ﬁ CJE P T O N HALTZ 720,
3 B B B R 2R BRI AT R & OF R L T2 032 D% IS D2 O EE2 RO T 5, HE
ECN M®W%ﬁA%& PAP Nk LTIER 2 £ L DT HEFIIFELRN, v 70 77— 0
%%T DARRETH DAIEIC B WD THIOEGYEIRITEIFEL LT K BRTIEH 508, 0%
WCETDHZENHDH LN Z &% 10 BIOHEG THER TX 72, ik, BIWEPERIC X 0 ik
~7a 7 y—UNEHEE L0 TH D E B, AROBRE CTIEFiEe® 2 #T IFN-y Z 0 Ml
77u77 /m%%#é*ﬁﬁ%%bﬁ%/@ﬁﬂ%%aT%t_k b, D=, PAP
BT BIRBRL T RIS T 2N OB EIT TE 2o 728, RYYEPRIIC X B RIEMED
A NI A v OEAITHRBELEITLI—HTHD L EbhT,
GM-CSF L& 7% — o 8455 OB =MEMlE ASE (Hereditary PAP; hPAP) ® 1 ffllicBWTik., &
fiilevs 2 [ E B 22 B DO SE 2 fERE T & im%@%%1w<o#®%4bw4V®QM%%
BT 7, TL-2, IL-5, TL-17 |Z&ieistk oW/ &2 T 7203, IL-3, M-CSF 1Z&1b %589
o ds (UK 2), FICIE, BE XD BRI L 2 FRER & X IR O E K 0 57 i RRERL ﬂbf
In vitro CTIL-3 BIWIL-5 #5325 &, BEOHFBEERICE O CREI 72 #2858 DB iR % 78
k(ﬁﬁwoLﬂb\:ﬂ%@%%bﬁ%ymﬁﬁﬁéﬁﬁib\ﬁh%ﬂ@é@?%%ﬁﬁ
HIHOTDHIEETET, RB~—D—%2HWET I LIETE o7,
F2 &R PR U= RV MER 2 © TL-6, 1L-8. TNF-a . IP-10 WEfETdH->T (Cik4). IP-10
DR BIEENE~DOBI 5235 b D & OMENH D CCHk 5) ., 2 & HBRBIO R EHRICOE L
RVEPER 21T aPAP Z0F38 LTERIC & A N oA O EHREt Lz, LivL, A FhA
OB E BEREIE S L T 2 Ao 72T 2 SIXTE R o7z, L L, BHERGI & RIERIC
H ORI 5 AT o A4 RIGETIZ PAP Z 3RO T-EFICBWTEERD 7Hla £ & iz
(CCHK 6) . Z DOFER. AT v A RIEE G5 A 2> SEFEOIERFI TIE AT 1A NIEJE T PAP
DWFEERBD, HEHWRNEEID 10 FLLEIC KR SEF TIEIAT 1 A RIEORED 4 Click#E
BTN E CEL W22 R L, AT a4 FMIRBENORFTH L0, EE
S TIERD =720 TIRBIIWE L, 202 X, BICRIEMEY A S A VB pwmEn5s
DM, BENPDORIZ L > TRBDNENT DD TIERWE Bbind,
PLEXY, ASEPOREEDYA FIAHE LT MM =27 a7 7 =205 bR B %
FAF L TWD aHEMITAR A, B ORYEIC K D Kk & 2o RIEVES A M A U EESND Z &
IFRBOUFEICEE L TWAREEREWEE X BN, L L, ZHUIREICEET 5 —HT



boT, BTxHMATLZ LiIFTE RN EEbil,

CHk 1:Akasaka K, et al. Outcome of corticosteroid administration in autoimmune
pulmonary alveolar proteinosis: a retrospective cohort study. BMC Pulm
Med. 12;15:88. 2015

CHk 2:Tto M, Akasaka K, et al. Elderly—onset hereditary pulmonary alveolar
proteinosis and its cytokine profile.BMC Pulm Med. 17;17:40. 2017

CHk 3:Uchida Y, Akasaka K, et al. Modified eosinophil adhesion in pulmonary alveolar
proteinosis caused by CSF2RA deletion. Allergol Int. 68S:S14-S16. 2019

CHk 4:Gono T, Kaneko H, et al.Cytokine profiles in polymyositis and dermatomyositis
complicated by rapidly progressive or chronic interstitial lung
disease. Rheumatology (Oxford);53:2196-203. 2014

SCHk b:Asakawa K, Takada T, et al. Comparison of cytokine profiles between anti—ARS
antibody—positive interstitial lung diseases and those with anti-MDA-5
antibodies. Clin Rheumatol. 2020 Jul;39(7):2171-2178.

Wk 6:Sato S, Akasaka K, et al. Autoimmune pulmonary alveolar proteinosis developed
during immunosuppressive treatment in polymyositis with interstitial lung
disease: a case report. BMC Pulm Med. 2020;20:84



5 5 5 5

Hirano T, Ohkouchi S, Tode N, Kobayashi M, Ono M, Satoh T, Mitsuishi Y, Watanabe A, Tabata M, 4

Irokawa T, Ogawa H, Sugiura H, Kikuchi T, Akasaka K, Tazawa R, Inoue Y, Nakata K, Kurosawa H,

Ichinose M.

Peripheral alveolar nitric oxide concentration reflects alveolar inflammation in autoimmune 2018

pulmonary alveolar proteinosis.

ERJ Open Res. 17
DOl

10.1183/23120541.00071-2017. eCollection 2018 Jan.

Ohkouchi S, Akasaka K, Ichiwata T, Hisata S, lijima H, Takada T, Tsukada H, Nakayama H, Machiya 8

J, lIrokawa T, Ogawa H, Shibata Y, Ichinose M, Ebina M, Nukiwa T, Kurosawa H, Nakata K, Tazawa

R.

Sequential Granulocyte-Macrophage Colony-Stimulating Factor Inhalation after Whole-Lung Lavage 2017

for Pulmonary Alveolar Proteinosis. A Report of Five Intractable Cases.

Ann Am Thorac Soc. 1298-1304
DOl

10.1513

Ito M, Nakagome K, Ohta H, Akasaka K, Uchida Y, Hashimoto A, Shiono A, Takada T, Nagata M, 40

Tohyama J, Hagiwara K, Kanazawa M, Nakata K, Tazawa R

Elderly-onset hereditary pulmonary alveolar proteinosis and its cytokine profile 2017

BMC Pulm Med -
DOl

10.1186/s12890-017-0382-x

Uchida Yoshitaka Nakagome Kazuyuki Tazawa Ryushi Akasaka Keiichi Ito Masayuki Haga 68

Yoshiyuki Komiyama Ken-ichiro Soma Tomoyuki Nakata Koh Nagata Makoto

Modified eosinophil adhesion in pulmonary alveolar proteinosis caused by CSF2RA deletion 2019

Allergology International S14 S16

DOl
10.1016/j.alit.2019.05.015




Sato S. Akasaka K. Ohta H. Tsukahara Y. Kida G. Tsumiyama E. Kusano K. Oba T. Nishizawa 20
T. Kawabe R. Yamakawa H. Amano M. Matsushima H. Takada T.

Autoimmune pulmonary alveolar proteinosis developed during immunosuppressive treatment in 2020
polymyositis with interstitial lung disease: a case report

BMC Pulmonary Medicine -

DOl
10.1186/s12890-020-1110-5

15 0 7

Keiichi Akasaka , Tmotaka Nishizawa , Tomohiro Oba , Kazumasa Ohashi, Rie Kawabe, Hideaki Yamakawa, Shintaro Satoh, Masako
Amano, Hidekazu Matsushima, Toshinori Takada

Disease Activity in Autoimmune Pulmonary Alveolar Proteinosis Analyzed by a Multiplex Immunoassay System.

23th Congress of the Asian Pacific Society of Respirology

2018

A Case of Exogenous Lipoid Pneumonia Caused by Sesame Oil Pulling Successfully Treated with Whole Lung Lavage.

Keiichi Akasaka, Yuta Tsukahara, Tomotaka Nishizawa, Tomohiro Oba, Masako Amano, Hidekazu Matsushima

American Thoracic Society 2018

2018

59

2019




58

2018

GM-CSF a

59

2019

1.Keiichi Akasaka , Kazumasa Ohashi , Tmotaka Nishizawa , Tomohiro Oba , Rie Kawabe , Shintaro Satoh , Masako Amano ,
Kazuhide Matsushima , Toshinori Takada

Disease Activity in Autoimmune Pulmonary Alveolar Proteinosis Analyzed by a Multiplex Immunoassay System.

American Thoracic Society, May 20 2017, Washington D.C, USA.

2017

2_Hitoshi Tsuyuzaki , Kanji Uchida , Yuho Tamai , Kelichi Akasaka , Toshio Ichiwata , Koh Nakata , Yoshikazu Inoue ,
Yoshitsugu Yamada

Change in Distribution of Pulmonary Blood During Whole Lung Lavage in Patients with Autoimmune Pulmonary Alveolar
Proteinosis: A Simulation-Based Study.

American Thoracic Society, May 20 2017, Washington D.C, USA.

2017




3.Ryushi Tazawa , Kazuhide Nakagaki , Yuko Ito , Mariko lizuka , Atsushi Hashimoto , Ryu Nakano , Takahiro Tanaka ,
Keiichi Akasaka , Shiho Takeuchi , Koh Nakata

Chronic Inhalation of Recombinant Human Granulocyte/Macrophage Colony Stimulating Factor (GM-CSF) and GM-CSF Antibody in
Nonhuman Primates.

American Thoracic Society, May 20 2017, Washington D.C, USA.

2017
56 2017, 4
2017
(GM-CSF)
56 2017, 4
2017
164 2018.3

2018




26.Ryushi Tazawa, Masayuki Ito, Kazuyuki Nakagome, Keiichi Akasaka, Hiromitsu Ohta, Yoshitaka Uchida, Ayako Shiono,
Toshinori Takada, Makoto Nagata, Jun Tohyama, Koichi Hagiwara, Minoru Kanazawa, Koh Nakata

Elderly-Onset Hereditary Pulmonary Alveolar Proteinosis and CSF2RA Mutation

American Thoracic Society

2016

27.Atsushi Hashimoto, Takahiro Tanaka, Astushi Hayakawa, Yuko Itoh, Takahito Nei, Keiko Shiiya, Maiko Higuchi, Kazuhide
Nakagaki, Toshinori Takada, Keiichi Akasaka, Ryushi Tazawa, Koh Nakata

Light Chain Genotype Analysis of GM-CSF Autoantibody in Autoimmune Pulmonary Alveolar Proteinosis by Next Generation
Sequencing

American Thoracic Society,

2016

60. s s , , , s

55

2016

61. s s , , , s

GM-CSF

55

2016




/ 2017
9
BAL
(Takada Toshonori)
(40361919) (13101)
(Tazawa Ryushi)
(70301041) (13101)
(Nakata Koh)
(80207802) (13101)
(Tanino Yoshinori)
(10443863) (21601)
(Fukushima Yasutsugu)
(00254996) (32203)




