DOI : 10.6314/JIMT.202202_33(1).02

R 2022 233 :9-15

B$§%éhﬂ5%£i

ik A E BB A
BV AT S E A S T AL

]

i & & 9 & (Pulmonary alveolar proteinosis, PAP) & —#& ifi & & & 1449 '8 (surfactant) £ 5%
BAAIE N6 F LR o BRI R & S T 0 IR R B A B o B B

— M e R i g AR R,
AT R 2 T

Wk & £ 0 SN IR H GM-CSF 42 Rituximab 74 55 iR, 5h % 2 1)

FasEE - PR ENEIEME (Surfactant)

QIELH PR EEF c A X LR Ti%é’}i%i'fié@%fﬂ‘]fﬁ”ﬁﬁigi
» i v FRAT B G BT & A A€ T R A 2 “crazy paving” R o

76 J& B AT VAR B
o BES $ﬁ«’$‘$71§/\5&y}\i

FERIK - B E TS RIEEF (GM-CSF)

ERERAREIR (Crazy paving pattern)

Al

il

e 10 E 2 4F 1958 4E55— X Rosen
et al. ATHEAY—FfEZE RS | - B EALER
BRI E RS - MR EEEYE
SLUE B AN A SRR R I RE 2
W SHE T B R L B A IR M R E K L
B X b P LA EE i v B o BR T A
HEVEST 2 4 BRI 88 2 B R Z R
GM-CSF &) -

TATIRER

8 2 SRR A HH T B LB R Y
AT 4-40/ HE A 2 o SBH P 9 5K
R B H B s R R UL E © - BT
WA BEETE 39 5% 0 BBl By 2.65:1° - ¢ 33
b FEE LR R RS (R TR )Y B

FCUTEFE R BE (KU 3 B )® - HERRHHIE & RV 5
2z LRI RIS 1:17 o 4R 48 e e 8 22 e (3 g ) )
fEIRE BRI FEAS R (FERIN 2020 - peRE
EREEE ) BIEAE 1995~2013 IS4 R
Ry 0.5-1.3/ FTE A~ BEATRA R 8.7/ HE A
ZET R PR LE 545 B 0 BRI
1.62:17 « H AR 8 25 BiE 28 7 = RJEA
fifidE FY0EE - BE X B/ NEERIRY e R
fili % H 05 9E (congenital PAP) » LUK £ EAEfK
ABEIE SR Z R E HYIEE (autoimmune
PAP) 1K 3 BUfili [ iE (secondary PAP) ©
Ja Horh E e e BT R ) OB E AL BT B
Juk? -

HmiEE
I 2B 1 0 1 32 BB B B E R T
PP SR R Y P - T AT SRR

WA ED AR C &R TILEBAIE 138 58 AR K A BT i SR T e M RHER M e A



10 ESIS

Fy i EREHIIE (alveolar macrophage) FYTIHE 52
e EUE R R NS MY B A R I R
R ® o fiti 2% M e 25 — AU i Rz A
Jfid (type II alveolar cell) 7330 fifivfl - EEE 5
s W B ER 2N (phosphatidylcholine) F12E FIE /Y
B RN P AT ek A i v % 1 5 7 DA 2 il
TR RAIBIE ° » SHIMLEM A /e R G2 4
(innate immunity) BB ZRK B2 — 10 o Z &I«
T PR B R R 2R Ry R A e e R A
R oA RS i e e

H Rif 220 i 8 9 038E 3 2 R i v B
AN RESE B ik - Bt R 32 SRR BK -
E AT M £ v R A 1~ (GM-CSF) BRI B
o2 KILE SRS BT EREK - BT
ERTEHBIR 1Ry R I HLEE (neutralizing anti-GM-
CSF antibodies) * EGATIAY D HE KT HH R 525
T B R M B A E SRR D e B
38 — 3R &G A PLRS I 25 H 0T
Z Ry B A8 e B O 0EE o A
bl PR L fe s RUA o REGE B Iy R v v B iR
H AT IS RIS o A ST R AR R 3 A i
EHYEES E R RS R T agny 10 o b
REEAEERIYEE - EEER AN AR R
B AR H 88 5 5 L 17 o /£ Seymour et al.
HIRFSEHE » A 1.7% AR e S OFH Ry
TSR 2 -

5 R L [RI ik P i R 5 R AU i 2 108
15 TH9 1% HIZEH - HRTERIRI BRI RS T
s EERERIER - BRI SR v FE R 732 g (GM-
CSF receptor) 1# & Y CSF2RA Fll CSF2RB %€
i o CSF2RA F1 CSF2RB H [K] 2 4 o Bl e {71 i
FZ 38 (autosomal recessive) » HJFARIHRE K
it GM-CSF receptor 9 o K1 B 3 - & LLEEK]
HAERZRAEE » JERIEK - BRI ERf R B R i
kIR 2 _E BRI -2 GM-CSF receptor *
LU R A T Y AR (o IR A Y T 3 Bk vt
WAZMREEEDE D - EREZIMK
T 6l 3 9 H T R e 22 52 REDRZ BR - T g
Mg R A FRY R FTRES L7t - (H 2 a0
PSR RIS 16 o 55 B BN AR B AE 3 5%

BT R — s e B BRI SEE 1 -

H A Blny s th ds 7 g B R S Y
B 5% B R 34 19 SFTPB » SFTPC » ABCA3
NKX2.1 » DU BEHEAREAN) MARS 28 18 %% -

H AR 5-10% FEBIAY R MR 0%
i+ R KRy — £ 2 B U IR 3R B2 e A 1 H B2
Fr S B iy B s RE HE BL R - H iy
BB SR R M BER 12 HL R g 202! LA
Te 2 PR G 222 S o [RIERIBR - ERGA g
FERIR T H e R R AR AR TIRE © - R
i S LA R O E R - BN s
fiti 2 1 Y 0EEAE R G Ve B R >
BB AR R HYIE 22 7 ) HA I e i 2 1 ) 038 i o il
IR gt > RFME Y ERE ]
RERE RN ROASSE - AMB A SURI S 2B E
TR EIRFGAE 2 SO DARE AR BRI BR -
SNt ok SElb s IR NEAN S (R i =
PERITATRERE B e e R B i 28 11 9 (38 e DR 38 K
e ROZ I ATREZ R B & OF R 38 M i 2 L
FHE © IO - HEE R BIUE S F M5 381
RV EAVIEELDES - AR
Tl (flow cytometry) 235 il 1o B WG A _L Yy
GM-CSF receptor ZZEHY N + HAE A MR IGH
B2 R R IR R [ 2 - ISk B
# (occupational dust exposure) 1A # #z B35 K
7 I v TR e P i T 1 5 [ 38 K M T 2R 0
FE » BIANKGRRE R RBAMER Y - BET A
FBNARE 2~ Y ERB _A ey 2
W TARBNREEHE s BT 1P RE

3 5% -

TEAR

fifi B 1 90 35 i R A B DR 2% B 0 e R SR
M HARE =02 — 18 AR IEIRE ° - &
T ZREAATIEAR R WP IR i (Y 4 i ) B (#Y
2 k) o BB LM AR R E/ N A &
GRS - BB Ay b m] REAE N AR B 32 RF R 215
I = (crackles) » fEABUEHE L rTREe HEAAFK
F& (clubbing finger)* °

B
B g A BT R SEAE R L (50 2 2 B



Wi G it F e 11

AV - BRI R A S 2 HE—2
LR L TR IR H U0 E B - B
AP BB+ G e s - R EE R I
FE s FPREEI R L < VB BB A

R G AH R R B » BR R R B - i
Xt — i EHRE M EERE - B
£ A il P 5% (peri-hilar) # JE %5 (basal) (
—) ° BRI RE B (air bronchogram) i A
H o BliZE B ERERY X OGELf 7K fE (pulmonary
edema) G FTHEEL - (HE2 — A GG OFLBEIE R
(cardiomegaly) BLfEFE 7K (pleural effusion)*

L Ah A Bhops FE A= g DA BUAU Y o i B 43
i 23 32 o B R i R TS B i R HH B B B
532 H (ground glass opacity) H1 A § 2 [ B %
14 (reticulation) » SR —1E A B AR B (crazy
paving pattern) ( [ — ) o LB IEBREr 2= 14E
(non-pathognomonic) * {H35 H IRRFFERHITEE FH U0
EAE ~ ik EE R IIA SR E S - EHKEr
J& 1A — et DU 8 1 BT i B Ry 4

JGH: B A8 e AU i B 0 KR 53 DU iy
FHEEH P H G R B DL LB iR
TER WA KB - BISETE B8R
AR BRI AR ~ B DhRefRRAE 2 1EAH
B 37 o IE T R A I e 25

g >

firi Thy E A A FE 22 B it 2R 1 0 E B9
220 (HA B BT AL I 3 95 A 0 A B s 2
F i R R o HL R HE B SR Ry — ALk
i 12 & (diffusing capacity of carbon monoxide,
DLco) F9 N [ - 802 & Of 15 R 1 8 R b B
(restrictive ventilation defect)® ° JRAG H 23 s

B : SKETR2REaBRER



12 Gt

AIfThRER AT RES IR - B HEENRE
5 R O] BE 2y &2 T BH 78 4 3 S PR BE (obstructive
ventilation defect)® » fE5 A & Lt R - B
%45 5% BE JJ 7 (alveolar-arterial gradient) Y _EFF
DU AAAE TNz s

TERAIMAL 53 - BEAR TR AR A A] DTSR
B RERTBR - T I o 5 . o 38 R R L
e+ 3 IS S ERYPUEE B B B ke AU
EHVFEREEEEENRRENSE Y - (Ht Gk
EAE A H IS (myeloid leukemia) i A B
S8 SR A LS H R e i R 2 1R A
B8 40 o I3 H1 1 lactate dehydrogenase (LDH)
carcinoembryonic antigen (CEA) » Krebs von den
Lungen-6 (KL-6) » FHE HENIRE TEd L
Tt AR E A BIRZENE JEE 1T ° - fiagE
PRI AP RS AR LDH {8 7] GEER A B
EHAR 2 AR H T TS S SRR LS K
T RE Gy *142

fifi £ 11 30 35 9 Y e 52 — it A0 i e 3 ok
¥R (bronchoalveolar fluid) & 4 0 DL R il 5567 B
IR FE o Fifi v Y g rh gt HH 2Rk 2 i e Y
G EHFUNR - SR EE SR E0E E N
FEIT YR PR il R TS PR B AR R H 2R
IR T RE R B IEF AR 2 - B Ll RE T
T B o3 AT — AR DAMRES BR Ry 32 44 > {ERATASR
Z N AIE RBERLR g s ey E - 2
DA Periodic Acid-Schiff (PAS) ik e (0 235
P45 o &S &S I E ) Fr (transbronchial lung
biopsy) &5 GNP iR A FE L BAE B 5
Z N mAEZETR - (HRpEEEe a4
BB R A i % T EARESMNEL i U - (surgical
lung biopsy) ZREUS E A% 2B *© - LY T a]
F S ST R AT AR IS I S R RE IR ~ PAS
ettt - DUREARR BRI (foamy
macrophage) ([ =) o [HE % KB L —i A
BE AT

HBEENE » & ERIPTlifE H P E
Bl kG 2 B IR ER (IEE E ) 0EE AT RERE A i
R AN 2 G - T A IR B0 E
ZIRAINEDIGENRS ) - KIAEZEEiE S -
Name L E R ~ BB E L B B = b e

7 JER R PR AT RS Z mT RETE
(LH AR BRI BRI AN - B - SR
PRE Y LR 0~ iR 2 ) - WINDTHE
IR A o PR D RE BT TR R B L - IR
SRR R B M RO 2y >0

=R

2 fifi BEPE T (whole lung lavage) H 1965 &
WA RS2 M E Y ER 268 T
5107 o R I TR S B TR S e R
N 1% (double-lumen endotracheal tube) & T
52 Bl 5 (one-lung ventilation) » i fE B K
N B K2 T 10-15 ATz B R EE /K g
B o BLIEFEE A OFRE R R R M A - &
Fiag T 7K S AN 8 5L 2% o 59 AR i 52
BRI - A PSR SR AR A 52
SR BRREVENT (bronchoalveolar lavage) #1757
T BERYREDE 535 » A3 I 7 6 W 5 BE 2 1 3
o B B IR R - 2 il BE R il AT A SR A
ARG I DIRE » (E 2 H AR AR R HAE
BREDEA D - FE—IHBEHERTR 368 (1A S
SERFRIRIITSEHE - AT B AR B FF R A S
5% 2.5 R REDEA 56 -

BT AR - B Rt A — e RIaE
TR S EEE - Kb EAD SO
HAHRERLER - I At B MR T (recombi-
nant GM-CSF) il F1E 5 5 % % B i 2 0%
iE B E B BT o B HA

- o~

B=: REUATNMHBEBRREPASEEBGEUECNE
(H&E 2 - 40 fZ) o



i A=Y

(responders) TE3EHE 39 = 17.3 i HAUREGAE - X
A 3 IR N T B2 R > - BT
B H RTINS BRI IA - AT R AR
PR | % HAESBHE 30 1l B R IR S
6 BAIR A Te BAESMNIIIEHE © o BLAG SR Mfr e
RIUIBEREE IR E S (randomized controlled trial)
e H AR -

EHE H S S AU B B L B - Hl
A5 {5 FH 5 2 000 S5 0 I 558 "B 6l 95 1R 1 g
o AR REA — o ZEE B T AR R
3 B ZE R A S T B BB R g AL ¢ SETTRE
SR A B2 AS S S IR ER - B R SR 24 R
K5I ERE 62 - CD20 BERRPTRE (Rituximab)
2 B R I B R o0 W rh D LRS FE F
20 B2 H RiAE RN YRR R B B 1S B A R
AR SE AR Y 0364 o 1Ml 4% B $A 0l 5 I8 ZE o
{ FHAE— R ZIE R B B AIHBRUGHR (salvage
therapy) © ¥4 F g I AURE & PLESTE MU B i 1%
AMEHIE] R © 0 EE R SRR A R

—fif R T R R R Al S LA

RIZERTRTE

W28 1 R S BRI A W B 0
TIAHT 8% TTEEIE Bl 2 0 KR
TR RS R R - U5
T HE 2 % IO B U 5 5 R R AT BB 1 - A
) 5 SETEIEER 88-100%2 » HIRIHRAHT A ATAE
8 2 A (LT B i O -

& Em

it B P (FRE 2 — R R S R E R
BRI AR ZE R o AW EUE R Ry
HE P R T R BR - A SR 9% RS T B
SRR PUBR TSR - HATER T 2 el -
A S A BB A < B A GM-CSF {a#f i
o FRHAEIRFR I A B 2 - BB
R REELEGH AR LRE & W 18 T L Ok A
AEAL - 16 PR 8 Rl EL 3 IR s A R PR

%o

[

.

T 13

s ER

ARl R R R 45 28 HAM AT - AR
2 32 AT r] 2K 2 B B (financial disclosure) 2%,
G {717 F1] 25 i 22 (conflict of interest) » {4 [th A%
ED% °

PN

1.Rosen SH, Castleman B, Liebow AA, Enzinger FM, Hunt
RTN. Pulmonary alveolar proteinosis. N Engl J] Med 1958;
258:1123-42.
2.Seymour JF, Presneill JJ. Pulmonary alveolar proteinosis:
Progress in the first 44 years. Am J Respir Crit Care Med
2002;166:215-35.
3.Inoue Y, Trapnell BC, Tazawa R, et al. Characteristics of a
large cohort of patients with autoimmune pulmonary alveolar
proteinosis in Japan. Am J Respir Crit Care Med 2008;177:
752-62.
4.Briens E, Delaval P, Mairesse MP, et al. Pulmonary alveolar
proteinosis. Rev Mal Respir 2002;19:166-82.
5.Carey B, Trapnell BC. The molecular basis of pulmonary
alveolar proteinosis. Clin Immunol 2010;135:223-35.
6.Borie R, Danel C, Debray MP, et al. Pulmonary alveolar
proteinosis. Eur Respir Rev 2011;20:98-107.
7.Chuang CH, Tsai MJ, Sheu CC, et al. Epidemiology of
pulmonary alveolar proteinosis in Taiwan. Poster Present.
TSPCCM 2020 Congr.
8.Kumar A, Abdelmalak B, Inoue Y, Culver DA. Pulmonary
alveolar proteinosis in adults: Pathophysiology and clinical
approach. Lancet Respir Med 2018;6:554-65.
9.Serrano, AG, Pérez-Gil J. Protein-lipid interactions and
surface activity in the pulmonary surfactant system. Chem
Phys Lipids 2006;141:105-18.
10.Kitamura T, Uchida K, Tanaka N, et al. Serological diagnosis
of idiopathic pulmonary alveolar proteinosis. Am J Respir
Crit Care Med 2000;162:658-62.
11. Wright JR. Clearance and recycling of pulmonary surfactant.
Am J Physiol Cell Mol Physiol 1990;259:L1-L12.
12.Bonfield TL, Raychaudhuri B, Malur A, et al. PU.1 regula-
tion of human alveolar macrophage differentiation requires
granulocyte-macrophage colony-stimulating factor. Am J
Physiol Cell Mol Physiol 2003;285:L1132-L1136.
13.Uchida K, Nakata K, Trapnell BC, et al. High-affinity au-
toantibodies specifically eliminate granulocyte-macrophage
colony-stimulating factor activity in the lungs of patients
with idiopathic pulmonary alveolar proteinosis. Blood 2003;
103:1089-98.
14.Tanaka N, Watanabe J, Kitamura T, Yamada T, Kanegasaki
S, Nakata K. Lungs of patients with idiopathic pulmonary
alveolar proteinosis express a factor which neutralizes
granulocyte-macrophage colony stimulating factor. FEBS
Lett 1999;442:246-50.
15.Trapnell BC, Nakata K, Bonella F, et al. Pulmonary alveolar
proteinosis. Nat Rev Dis Prim 2019;5:16.
16.Suzuki T, Maranda B, Sakagami T, et al. Hereditary



14 BILGR,

pulmonary alveolar proteinosis caused by recessive CSF2RB
mutations. Eur Respir J 2011;37:201-4.

17.Hadchouel A, Drummond D, Abou Taam R, Lebourgeois
M, Delacourt C, de Blic J. Alveolar proteinosis of genetic
origins. Eur Respir Rev 2020;29:190187.

18.Alzaid M, Alshamrani A, AlHarbi A, Alenzi A, Mohamed
S. Methionyl-tRNA synthetase novel mutation causes
pulmonary alveolar proteinosis. Saudi Med J 2019;40:195-8.

19.Chaulagain CP, Pilichowska M, Brinckerhoff L, Tabba M,
Erban JK. Secondary pulmonary alveolar proteinosis in
hematologic malignancies. Hematol Oncol Stem Cell Ther
2014;7:127-35.

20.Liu H, Wang Y, He W, Xu Q. Lung squamous cell carcinoma
in pulmonary alveolar proteinosis. Ann Thorac Cardiovasc
Surg 2014;20:650-3.

21.Hiraki T, Goto Y, Kitazono I, et al. The first case of pulmo-
nary alveolar proteinosis with small cell lung carcinoma. Int
J Surg Pathol 2016;24:135-8.

22.Tran Van Nhieu J, Vojtek AM, Bernaudin JF, Escudier E,
Fleury-Feith J. Pulmonary alveolar proteinosis associated
with pneumocystis carinii. Chest 1990;98:801-5.

23.Lin KP, Sheng WH, Wang CP, Chang YL, Chang SC. Resolu-
tion of secondary pulmonary alveolar proteinosis following
treatment of rhinocerebral aspergillosis. Int J Infect Dis
2010;14:e246-e249.

24.Reyes JM, Putong PB. Association of pulmonary alveolar
lipoproteinosis with mycobacterial infection. Am J Clin
Pathol 1980;74:478-85.

25.Punatar AD, Kusne S, Blair JE, Seville MT, Vikram HR.
Opportunistic infections in patients with pulmonary alveolar
proteinosis. J Infect 2012;65:173-9.

26.Dirksen U, Hattenhorst U, Schneider P, et al. Defective
expression of granulocyte-macrophage colony-stimulating
factor/interleukin-3/interleukin-5 receptor common beta
chain in children with acute myeloid leukemia associated
with respiratory failure. Blood 1998;92:1097-103.

27.Thind G. Acute pulmonary alveolar proteinosis due to
exposure to cotton dust. Lung India 2009;26:152.

28.Patel SM, Sekiguchi H, Reynolds JP, Krowka MJ. Pulmonary
alveolar proteinosis. Can Respir J 2012;19:243-5.

29.Xipell JM, Ham KN, Price CG, Thomas DP. Acute silicopro-
teinosis. Thorax 1977;32:104-11.

30.Miller RR, Churg AM, Hutcheon M, Lam S. Pulmonary
alveolar proteinosis and aluminum dust exposure. Am Rev
Respir Dis 1984;130:312-5.

31.Cummings KJ, Nakano M, Omae K, et al. Indium lung
disease. Chest 2012;141:1512-21.

32.Frazier AA, Franks TJ, Cooke EO, Mohammed TL,
Pugatch RD, Galvin JR. Pulmonary alveolar proteinosis.
RadioGraphics 2008;28:883-99.

33.DeWever W, Meersschaert J, Coolen J, Verbeken E,
Verschakelen JA. The crazy-paving pattern: A radiological-
pathological correlation. Insights Imaging 2011;2:117-32.

34.Holbert JM, Costello P, Li W, Hoffman RM, Rogers RM. CT
features of pulmonary alveolar proteinosis. Am J Roentgenol
2001;176:1287-94.

35.1shii H, Trapnell BC, Tazawa R, et al. Comparative study

s
=\
&

of high-resolution CT findings between autoimmune and
secondary pulmonary alveolar proteinosis. Chest 2009;136:
1348-55.

36.Er HP, Lee CT, Huang TH. Pulmonary alveolar proteinosis
with upper-lobe predominance in a non-smoking female.
Respirol Case Reports 2019; 7(6): e00445

37.Lee KN, Levin DL, Webb WR, Chen D, Storto ML, Golden
JA. Pulmonary alveolar proteinosis: High-resolution CT,
chest radiographic, and functional correlations. Chest 1997,
111:989-95.

38.Hsu CW, Liu FY, Wang CW, Lin HC, Huang CD. F-18 FDG
PET/CT in pulmonary alveolar proteinosis. Clin Nucl Med
2009;34:103-4.

39.Uchida K, Nakata K, Suzuki T, et al. Granulocyte/
macrophage-colony-stimulating factor autoantibodies and
myeloid cell immune functions in healthy subjects. Blood
2009;113:2547-56.

40.Sergeeva A, Ono Y, Rios R, Molldrem JJ. High titer autoan-
tibodies to GM-CSF in patients with AML, CML and MDS
are associated with active disease. Leukemia 2008;22:783-
90.

41.Lin FC. Clinical significance of anti-GM-CSF antibodies in
idiopathic pulmonary alveolar proteinosis. Thorax 2006;61:
528-34.

42.Nishimura M, Yamaguchi E, Takahashi A, et al. Clinical
significance of serum anti-GM-CSF autoantibody levels in
autoimmune pulmonary alveolar proteinosis. Biomark Med
2018;12:151-9.

43.Wells AU. The clinical utility of bronchoalveolar lavage in
diffuse parenchymal lung disease. Eur Respir Rev 2010;19:
237-41.

44 Milleron BJ, Costabel U, Teschler H, et al. Bronchoalveolar
lavage cell data in alveolar proteinosis. Am Rev Respir Dis
1991;144:1330-2.

45.Burkhalter A, Silverman JF, Hopkins MB 3rd, Geisinger
KR. Bronchoalveolar lavage cytology in pulmonary alveolar
proteinosis. Am J Clin Pathol 1996;106:504-10.

46.Bonella F, Bauer PC, Griese M, Ohshimo S, Guzman J, Cos-
tabel U. Pulmonary alveolar proteinosis: New insights from
a single-center cohort of 70 patients. Respir Med 2011;105:
1908-16.

47.Suzuki T, Trapnell BC. Pulmonary alveolar proteinosis
syndrome. Clin Chest Med 2016;37:431-40.

48.Khera R, Rao V, Pasam MK, Tagore R, Murthy SS, Sundar-
am C. Isolated cerebral aspergillus abscess as a complication
of pulmonary alveolar proteinosis in a child. Chinese Neuro-
surg J 2019;5:17.

49.Lathan SR, Williams JD, McLean RL, Ramirez RJ. Pulmo-
nary alveolar proteinosis. Treatment of a case complicated
by tuberculosis. Chest 1971;59:452-4.

50.Burbank B, Morrione TG, Cutler SS. Pulmonary alveolar
proteinosis and nocardiosis. Am J Med 1960;28:1002-7.

51.Ramirez J, Kieffer RF Jr, Ball WC Jr. Bronchopulmonary
lavage in man. Ann Intern Med 1965;63:819.

52.Abdelmalak BB, Khanna AK, Culver DA, Popovich MJ.
Therapeutic whole-lung lavage for pulmonary alveolar
proteinosis. J Bronchology Interv Pulmonol 2015;22:251-8.



W& & 00 F I 15

53.Paschen C, Reiter K, Stanzel F, Teschler H, Griese M. Thera-
peutic lung lavages in children and adults. Respir Res 2005;
6:138.

54.Cheng SL, Chang HT, Lau HP, Lee LN, Yang PC. Pulmonary
alveolar proteinosis: Treatment by bronchofiberscopic lobar
lavage. Chest 2002;122:1480-5.

55.Gay P, Wallaert B, Nowak S, et al. Efficacy of whole-lung
lavage in pulmonary alveolar proteinosis: A multicenter
international study of GELF. Respiration 2017;93:198-206.

56.Campo I, Luisetti M, Griese M, et al. Whole lung lavage
therapy for pulmonary alveolar proteinosis: A global survey
of current practices and procedures. Orphanet J Rare Dis
2016;11:115.

57.Seymour JF, Presneill JJ, Schoch OD, et al. Therapeutic effi-
cacy of granulocyte-macrophage colony-stimulating factor in
patients with idiopathic acquired alveolar proteinosis. Am J
Respir Crit Care Med 2001;163:524-31.

58.Venkateshiah SB, Yan TD, Bonfield TL, et al. An open-
label trial of granulocyte macrophage colony stimulating
factor therapy for moderate symptomatic pulmonary alveolar
proteinosis. Chest 2006;130:227-37.

59.Tazawa R, Trapnell BC, Inoue Y, et al. Inhaled granulocyte/
macrophage-colony stimulating factor as therapy for
pulmonary alveolar proteinosis. Am J Respir Crit Care Med
2010;181:1345-54.

60.Tazawa R, Inoue Y, Arai T, et al. Duration of benefit in

patients with autoimmune pulmonary alveolar proteinosis
after inhaled granulocyte-macrophage colony-stimulating
factor therapy. Chest 2014;145:729-37.

61.Akasaka K, Tanaka T, Kitamura N, et al. Outcome of corti-
costeroid administration in autoimmune pulmonary alveolar
proteinosis: A retrospective cohort study. BMC Pulm Med
2015;15:88.

62.Linden M, Brattsand R. Effects of a corticosteroid, budeson-
ide, on alveolar macrophage and blood monocyte secretion
of cytokines: Differential sensitivity of GM-CSF, IL-1f, and
IL-6. Pulm Pharmacol 1994;7:43-7.

63.Kavuru MS, Malur A, Marshall I, et al. An open-label trial
of rituximab therapy in pulmonary alveolar proteinosis. Eur
Respir J 2011;38:1361-7.

64.Soyez B, Borie R, Menard C, et al. Rituximab for auto-
immune alveolar proteinosis, a real life cohort study. Respir
Res 2018;19:74.

65. Luisetti M, Rodi G, Perotti C, et al. Plasmapheresis for treat-
ment of pulmonary alveolar proteinosis. Eur Respir J 2009;
33:1220-2.

66.Jézéquel A, Kerjouan M, Lederlin M, et al. Plasmapheresis
failure in the treatment of auto-immune pulmonary alveolar
proteinosis. Rev Mal Respir 2017;34:240-3.

67.Akira M, Inoue Y, Arai T, Sugimoto C, et al. Pulmonary
fibrosis on high-resolution CT of patients with pulmonary
alveolar proteinosis. Am J Roentgenol 2016;207:544-51.

Pulmonary Alveolar Proteinosis

Hong-Ping Er', and Tang-Hsiu Huang?

Division of Chest Medicine, Tainan Hospital, Ministry of Health and Welfare, Tainan, Taiwan;
2Dijvision of Chest Medicine, Department of Internal Medicine,
National Cheng Kung University Hospital, Tainan, Taiwan

Pulmonary alveolar proteinosis (PAP) is a rare lung disease characterized by the accumulation of lipoprotein-
aceous material in distal air spaces. It is relatively more common in male, and the majority has a positive smoking
history. Autoimmune PAP represents the majority of the case, and is defined by the present of anti-GM-CSF autoan-
tibodies in the serum. Typical chest X-ray (CXR) shows bilateral symmetric and centrally located alveolar opacities
especially in mid- and lower-lung zones. Besides whole lung lavage, anti-CD20 antibody and GM-CSF (intravenous
or inhalational) are potentially promising novel treatments for PAP. (J Intern Med Taiwan 2022; 33: 9-15)



