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Abstract
Since 2001, we have carried out a multicenter inhaled GM - CSF trial to severe idiopathic PAP
in 7 Japanese hospitals. The first round clinical trials were performed on three patients with

Reprint requests to: Koh NAKATA, MD. PhD BURIEERSE ¢ T 951-8520 #HiHiEEED 1-754
Bioscience Medical Research Center B REER R AW AERBIEER Y v & —

Niigata University Medical and Dental Hospital
1 -

754 Asahimachi - dori,

Niigata 951 - 8520 Japan

FHEOk



64

WriREFESMEE $120% $H25 P18 (20060 2 A

severe hypoxemia between December 2000 and October 2001. The patients were administered
recombinant GM - CSF (1254 g) by aerosol twice daily,during alternate weeks for 24 weeks. All
three patients were dramatically improved in the alveolar - arterial oxygen gradient (A -aDOQ2)
with more than 20 mmHg. Two of three patients have been in remission until now. The second
round clinical trial was performed between March 2003 and March 2004. Thirteen patients
received 125 12 g/d GM - CSF for 12 weeks with serial monitoring of clinical parameters. Patients
not responding to 125 g/d GM - CSF after 6 weeks inhalation underwent twice dose - escalation.
Using prospective criteria, 7 of 13 patients responded;overall response rate was 53.8 %. No side
effect was observed during the treatment. Two of 7 responders recurred and one patient died one
year after the treatment due to progression of severe hypoxemia. Compared with the first round
clinical trials, increase in the cell number in BALF was not remarkable and the morphology of AM
remained to be immature. Therefore, we decided to change the period of the treatment and
designed alternative regimen as follows. The first 12 weeks: (Inhalation with 125, g of GM - CSF
in 2.5ml saline twice daily for 8 days and no treatment for 6days) X 6 cycles. The following 12
weeks: (Inhalation with 125, g of GM - CSF in 2.5ml saline once daily for 4days and no treat -
ment for 10days) X 6 cycles. The third round clinical trial using the above regimen has been in
progress since April 2004. Eight patients have been enrolled in the study and 5 patients respond -
ed. We conclude that inhaled GM - CSF has therapeutic activity in idiopathic PAP, providing a
potential alternative to both subcutaneous administration of GM - CSF and whole - lung lavage.

Key words: pulmonary alveolar Proteinosis, alveolar macrophage, autoantibody, cytokine,

granulocyte macrophage colony stimulating factor

1

il

R E EAE L, MR UORRRE I
Flay—7 7242 POEREBBZ Y, #ITHD
PRI N EE A SRR ETH 5. IFRFEmIE 40 ~ 50
RTELLEH22: 1 Th 3. RHAEDRERE
EAREHTH B A%, Woko®wE Iz L, AID10 Kk
XF0.3 LN Tns, EHAWAE & IHIgE T
STV, FHIT 1999 12, WwWE L LT
BEOM KO ik~ 7y —Ya
o = —JillEEF (GM-CSF) HHlECPE 2K
BICHFHETHZEARRALY, Z2ORIED Ok
FAEMELZ (BEEFEFSRHEY 10 —
303858). GM - CSF OZE A % K < KM Rk
EENGFAET S22 L3 2, GM-CSFY %D
ZEED Oy 2T vy AAMAEERE %
AT 6, AREDOFRAEIC GM - CSF DE5.
NELONTELNR, KEEDOKRREIL, Mg~ >
17y =YDl - BREHERHICEE 2RO GM -

CSF #RaCHEKIC K DHREh, Milk~voruT 7
— VDY -T2 RV N HREMETT 5720 T
bdELZONDS. —F, BEOKN3IHD 113,
IFIRAAIZRE 5 28, R, E5RE T O 2t
LR B RGE S 2 — R ©, BE DA
WEHAKRE L, FRBEEIEETh Tz 5T, F
— Z b7 U 7O Seymour & H3 458 72 GM - CSF
FEH BTSRRI, MkEic ks Zeu<, HIF
BED 44 %IIFRBREOWNES L2563 2 &8
XT3 9. 2001 F-LIRE, R4 IGEERSE
351l GM - CSF Wk A & kA (250.g/H, 7
HRER AR 7 HRREEE 12 7 — L), IRIRBEEEA
BIEgIeE$ 52 &, 7, Milagkdkhoad
PRI RT B Z L 2R LD, BT, KA
BAERATZVE WS EM, BFOELENEFFDD
DH5BH, GM-CSF ZREBOEKFITHD, —
JEBIDIERRIZ 100 T~ 200 FHE§T 5256,
INETERTHIZIES k-7, ZOWRITHE
T RBCR BN ER I BEDRBICE LR ST v



I 1 GM - CSF WAL K % EEAER R MR R 2 A D IR I AL 65

AV =Yg B —FOMBMTHY, GM-
CSF W AREDOBZIESIH S iz ki, AR
DEFWICEH 2L -6 TEDTHILELD. B
FHYEMBEEIEE, ZhE TlREE LTMkEs
BB USNMCEN T2 TR LD -T2, Mtk
BRBEICEKREFRESADIENDTEL, PR
NG, DAGPONRGYE 2 A HF U 72 8& I3 fak
A HBH. £z, RSB N EAET 5.
GM - CSF Wk AFE L3 H 15 ~ 30 3D A %
24 JAMIFT S 7201 T, IRV BIFFCE 2EBN 5 g
DTH%. £/, EEBHEIPIIETHS. GM-
CSF &, 7 v — Vi, RAMIRGGEERFETE A
EPME SN THE D, KRBIGRIZ, ftholhxE
BAORIKISHEZRE Z 5 LT, BEELERE
R 2TH A9,

W % 75 &

EFIRVFHE

AR — R, ALK A IR0 25 B 955 BT 72 5 B,
EZFER R v v 4 — R R, BRIERRE T
LU — IS AR, [ SRR i S SRR
Y v & —, BRI L RETNFL, Rig ok
BUHPRIT TN R 2 SRR fER & U GBE L 72, 7
Fa% I ERE— 7' 1 b a3 — L AR L 7=,

SEBNS, KIEEPBFRIFR TH LI L 2BEL
FKEICHHAL, XBICXBRH#EAHT, Fuaba
= ERMROMEZEBRICHGEL, KlE/{T
FEAT L 7=,

GM - CSF #1A| Leukine # 4B EFELZLF &
DEEREHORIG A 2 TRA L 72
R A

B . Leukine (Berlex 1, it 2 B REHIZ & 5
GM - CSF ##1) % w7z,

FHE: 1M 125.¢ % 1 B 1 A5

¥ kA (Pari LC Plus jet nebulizer)
HRBEOBE

a) BEGFESINRN ¢ 1280, BB TERERT
%. 638, 12V THRT 2BIFEHEBIZDOW
THRET 5.

b) WEEEWIM © o b a— i 3T 5 7.

WROLZAIZENThEHEL 7.

ZhEa B Ak L p B RIC K B 6 fak it

B4 — 7 VB A HRA L 7.

/-3 5FMIEH
HRBEISOHE C AREM OB & THIE.
VAR D WREEET ISR 206 6 3, 12 @ %RO

i e — B AR ILER 3R 7 L8 22 D B8 A% 10 mmHg

Ptodorashe L, Kt EHE L.

B alivap:S
EHIR (BESEEHIC OO TEHRE) ICERREE

R, B X #EHE, Mk CT (HRCT) #idr, Bk

3% A 25587, WEIRMEEER AL, S M Raptid s

%, 6 RBTRER ATV, B/8F7 A —4IZDN

TG BIEEAR & R AR O TR L 7=,

fRIEEm A DERE
ARIGBRORARGIC b 72 0, IGFRIE YRR #E5E

AANIZH L, NEE HICEBAL, KilBEANDZ

PHZ DO T LRI L D #EBREARAAOHHEEIZ K

SRIBEZHE L 7.

b x

*84 vy b A&2T 14— (FR12-134F) Fo
F 2= 17T (250mg/day X 7 days +{K¥ 7 H
) X 12cycles, ¥ x v F XTI A4 ¥ —TIKA) 3
FlER L 72, BRIE 3L ¢ FER (AaDO2 7
20mmHg Pl FE3E) 2L U7z 55 1HI2 S
HEEL- BHIEX, GM-CSF&Yxy P27
SAF—2EFHTIHH7Z0, $160 FHTH >
7-. BRIMOBESE (Pa02) X3 3 BN
IZEEE L, RSB BERE LT - TOER 1,
3 T, AEEGEE, ARELE o7 IR
g R (VC (L) OWFEHNFELS, fEHI3
B THEPERRAE (% Dlco) DEFEIIFEFE T
o, BiBERMEDME~Y — » — Tid CEA,
KL- 6 2B IC A L=, BRKEOW0IR, 58X
Jiti B e v i e BT, WA AFAE L 72 Pt GM -
CSFHOEHED L N 2BIZITHIERR H 5 0 ik
FRYUTIETFLAZZETH S, ZHSxiL, M
EHOECHUROE) X 13D % H - 7.

* % i ER AR AR AT (PR 14-154) Zw b



66 WBEF2ME $120% H2%5 FRI8F (20060 2 A

2—J)L 27T (125mg/day ¥ H 128, ¥ = v b
FTITAYF—-TRA) 13HHEE L. ERIT3
H1=&%h (AaDO2 %5 20mmHg L FeE), 4 BlE)
(AaDO2 %' 10mmHg L |- 20mmHg Ktk #E) 6
HlgEhTH > 72, BEHIZIGM-CSF &Y x>y b3
TIAY—%FOT1IHH7=0, 120 HTHTH
o7z, 6 %O R RPIE T, FHEHE O it g
— @R MR 3K 25 D IR A 10 mmHg 6
T, —HW AR 125mg — 250mg N\ L8 L 72 /&
HiE, THITH -7z 72, ERERBESRIMN
WCEREMR L ZREMIZ D 5 72, 12 BB 0GR
1, WRHEHT 1% O M e s8R I e 32 0 T8 22 O I D
M 10mmHg PL F & - Z25effliE 78T, 2ho6 %
responder & U, #3h{ % nonresponder & L 7.
B IR I e 327 T e OV e — Bk i e 32 3 T e 2%
FRBRD, 35 %0 LWEBRISE & ERRHIZ S
7z, %77, responder TiX, MiERICHEE LN
FEARONEL 72300, BHMERICER S
B (P <0.05) 2338% 547z, Responder Tid
WONEHETIE A - 7. responder TG
R % CARM M F B Bk B % D@D i & h /-
(P<0.05). ZHiZ, HFIRIROFERIZOWTEH
HTd - 7. AlEkKE Tid responder, nonre -
sponder L L ICH B LEEBH IR SNk » 5 7.
KL-6,SP-A, D, CEAZx EMRREARET FHT
A1~ — # — & responder THEIZWKA L -
(WO d p<0.05). ZHIZXF L T, nonrespon-
der TIZZEMFRYD 5N H > 7. responder, non-
responder & & IZVEEERTIZ R TIEBEE® D BALF
e OBMA R 6Nz (p<005). Zhid,
FelTvruryry—-YOHEMIZLS. BALF
D P GM - CSF H ¥tk i3 responder TD A,
ARICHA U7, MmO BRI 2 ioxt
Ui & §ICEB N LD 572, GM-CSF A
C&B LB 3EELEERITED O har >
7=.

* L HERERIR B R B (P 16-174F) 7o b
22— 3 (250mg/day ¥ H 8 HEI+1Kk3¥ 6 H
) X 6 cycles + (125mg/day ¥ H 4 H &+ k5§
10 HFE) X 6¢ycles, Y= v b 3754 ¥—TIK
A) T EFEREFIEIL 8FITH - 7=, FERIX, 441

F%h (AaDO2 % 20mmHg ML Fek3g), 1BIFER)
(AaDO2 #' 10mmHg 2L _E 20mmHg £ #) 3
S Th -7~ BHIZ, GM-CSF& P = v b
FTIAF GO TIMH -0, $120 FAT
bHotz. TOS3H, EBHERREEZT QA
HIIX2HThH-7. AN LEFZINA»ETH
5.

Z %=

IS4 vy b AXT 4 —THEL = 3HITIT2em
E L, BRMEE RS EO EFH M 25mmHg
CHHFETH > 20IZH L, 15 FDEhEHIE T 1
P UIZ K BIEBEIE TS, AT 50 %IC
HMEo, »OoEFIOEBIRNEERESED LR E 17
mmHg & {K2 - 72, 164EBICIEZORs®R L,
WHEHEZ 24 & U, HHBEIHA 2. £OHR
BE & TITHRBHET 5 Bl 3B TAZ A LIZE
VI EEEBF TS, L EDZ Ens, HE
BEOREVEELBRTH DI EHVREEIN
7z.

X 73

1) Kitamura T, Tanaka N, Watanabe J, Uchida K,
Kanegasaki S, Yamada Y and Nakata K:
Idiopathic Pulmonary alveolar proteinosis as an
autoimmune disease with neutralizing antibody
against granulocyte macrophage colony stimu -
lating factor. J Exp Med 190: 875-880, 1999.

2) Kitamura T, Uchida K, Tanaka N, Watanabe ],
Kanegasaki S, Yamada Y and Nakata K
Serological diaganosis of idiopathic pulmonary
alveolar proteinosis. Am J Respir: Crit Care Med
162: 658 - 662, 2000.

3) Dirksen U, Hattenhorst U and Schneider P:
Human pulmonary alveolar  proteinosis associ-
ated with a defect in GM - CSF/IL- 3/IL- 5
receptor common beta chain expression. J Clin
Invest 100: 2211 -2217, 1997.

4 ) Dranoff G, Crawford AD, Sadelain M, Ream B,
Rashid A, Bronson R and Mulligan R:



5)

6)

I ¢ GM - CSF W AIC & 2 BERERP MM 2R E D 63 I 7% 67

Involvement of granulocyte- macrophage
colony - stimulating factor in pulmonary home -
ostasis. Science 264: 713-716, 1994.
Nishinakamura R, Nakayama N, Hirabayashi Y,
Inoue T, Aud D, McNeil T, Azuma S, Yoshida S,
Toyota Y, Arai K, Miyajima A and Murray R: Mice
deficient for the IL- 3/GM - CSF/IL- 5 beta ¢
receptor exhibit lung pathology and impaired
immune response, while beta IL3 receptor - defi-
cient mice are normal. Immunity 2: 211- 222,
1995.

Seymour JF, Presneill JJ, Schoch OD, Downie

GH, Moore PE, Doyle IR, Vincent JM, Nakata K,

Kitamura T, Langton D, Pain MC and Dunn AR:
Therapeutic efficacy of granulocyte macrophage
colony - stimulating factor in patients with idio -
pathic acquired alveolar proteinosis. Am J Respir
Crit Care Med 163: 524 -531, 2001.

7 ) Tazawa R, Hamano E, Arai T, Ohta H, Ishimoto

0O, Uchida K, Watanabe M, Saito ], Takeshita M,
Hirabayashi Y, Ishige I, Eishi Y, Hagiwara K,
Ebina M, Inoue Y, Nakata K and Nukiwa T:
Granulocyte - macrophage colony stimulating
factor and lung immunity in pulmonary alveolar
proteinosis. Am ] Respir Crit Care Med 25:
(Epub ahead of print), 2005.






