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Susceptibility to infections in pulmonary alveolar proteinosis
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\WE**

HREAEICHNTYI2O077—JBLUHHRROERREBBOESHREE, GRE
M EHD, BCREMHRE G Tld GM-CSF (granulocyte-macrophage colony
stimulating factor: BIRER IO - —RBEF) I FHIORBEICEEBNBEEMEE
B3N, REFRLEICIIESHEN., SHEEBEOBVBRIEL, /ANVDFE, PARIFE
WVRE, HiBERBRETHD. BECRBUHMBREEREICEHESBREIREARAREICE
HEESHLDEFELY, EHBNRIFEAEDRFRAEND, GRUEMREQEICEEH
SBREIHANELDTUEMN’HD. BEREMFREAEICSVTRATOA FEH L
URENHZEIDREMFITELNEEINDD, BREBEOHIEFMIVELBINERTES

h, BERMOEEI;BERENS.

[ FRRERAESE

A% B (pulmonary alveolar proteinosis:
PAP) (3, MREREANRWRMKERICY VIRE L
Y= 2 A NEAVBEICEHFRELTHEY RS
AXBEEEIMET L, »ORK{LEFEEC L
D, BT TELRALRRETIMOEETH S,
BEOMMEM Y CEBRME THET S L, PAS
(Periodic acid-Schiff stain) % @ SRR EAE
MEOREEBLAHRING, JOHFBEEBE
VBRI CERB LY —7 72422 M Th b,

PAP (3 1958 £z Rosen 512 & VIR THE
3R, BE, FRAHOUNF AMIMERL3INT
Wiz HAATOERBRIAOIORAZLY
0.67 AL &h,30 ~ 60 BROBHICE L, BL
iz 1ths? ",

RS BRI/ Y IO 77—

1999 &, FH 512 & Y PAPEZEOMBERL L K
EX¥EmP o GM-CSF (granulocyte-macro-
phage colony stimulating factor : Bk BRH %k 0
U —HEET) EOHAVBBEETHE I EBR
Ba3N®, Ch»HE{DPAPCBIZRKRAETH
%, Tbb, GM-CSF HOHA BB ESIC X
Y GM-CSF 0¥ 7 FVARENHES h, Fifd~
a7 7 =00k - BEERESR Y, fiY—
TR ONBPEEINEEEEYETS
ZEMHELICE DT,

AR S RN IR R B & Se R R E
LICHEIh, BRUEMBEBRED 90% i GM-
CSF B CHE»IEMN & 4 2 B B ImRE B iE
(autoimmune PAP : aPAP) ThH 3, BEEE»
BT % b O RHFEMIIEHJE (secondary PAP:
sPAP) LT £HED 10%% 58, BHEBRK
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JEMREE (myelodysplastic syndromes : MDS) 7
EDMBHEE, BRE, MLADRHT AL EDEA,
R—Fzy MEZECEHT B, ZREMEED
fE (congenital PAP:cPAP) 3&#D 1 %E 2h
T, SP (surfactant protein)-B, SP-C, ABC b
S AR—Z— A3 (ABCA3), GM-CSF v+
RZ—DBETEREVMLNTVEDY,

I FfREREICSHITS GM-CSF 2
TIVEERE & BRFMHDORRF

1. GM-CSF /v o770 b7 ZADFRIREL
EULTOMRERE

GM-CSF i3 oV 4L A4 2 ThH Y,
1977 HF I~ AMBELE L D EBERERS
N, 1985 Fizk b GM-CSF cDNA »37 u—=
Y IERTWBET, GM-CSF 3 e D Ak %R
MBS LEFEEZ bR, 2O/ v I T T hYY
AL A RBBIRBROXBR AT I LR
BT, L L, HELUAERHREE PAP
PloFEETH>7%, &5 Dranoff 5%, GM-
CSF REAM T BEMBEICLETIZ L LB
T3, 72, IL (f & —v4 F)-3/GM-
CSF/IL-5 ZBFRB cHD /) v I TV MYV AT
HFRERI PAP Tho7%, Ihbnl & &Y,
GM-CSFY 7+ VizZORESHR~ 0
T7r—=VDHEBETE& L, V=T 72K b
DOHRRINDEE SN THRIET 2 A EEEIRE &
nrz,

GM-CSF 7 Vi KEFTH 5 PU.1 DF
BeEALTMB~YZ 07 7 — 20K %R
L, EEHECHREEREL o lfilgv s o
Ty —YDEERESLHKET L,GM-CSF /v 7
FUMYUATERPULBPEBRLTHENLY,

2. GM-CSF g2t iE

GM-CSF B 2k d GM-CSF i2x19 2 FHAH
13 Kw=20.0£7.5pM LB EENZEL, &
#4 GM-CSF & GM-CSF vt 72 —DiEE i
g2, gz, e GM-CSFIZ&HodTHE
BERICHEET %, v AGM-CSF & & + GM-
CSF & OMEFEMHEIL 58% 7243 o 1 A EHFHT,
73 GM-CSF & O#FEMHER 68% T, Tkl
Bk 3, BRAIOBRMP NY S n#ic &
D 2RBE IXBEEH L » GM-CSF i it
wELEZVL, YE» S5 GM-CSF EOHEIE b
GM-CSF DL B8 % FRICEHT 5,

R Hi4E (X GM-CSF (= 9~ % 58 W HF FI7E 4 %
boTEY, REZREH P ICEET S GM-CSF
DA4F~5F8FEDGM-CSF2HH§ %,
GM-CSF & Fi3 420 b—7 (HERER)
2L, C0IHT I BEE 78 ~ 94 % GM-
CSEFEMHMDOUEDTHBEELZLNTEY,
aPAP B# @ GM-CSF B C.Hifk (& B ER AL D 38 3%
BEAIME ;

2D &9 GM-CSF B #Hd3Ehaah
g EHE L, GM-CSF /v 27U b A
L ABRIC GM-CSE D¥BERBARR LT3 )
DEEZLND, PAELD aPAP I BT % B S
HiI~vru7 7 —-VoBBETEBES LT
BLEZLNTVS,

I BRREREICSITDIFRIREEE

aPAP BFE DIFHREIER ICRAL, EELHY
MEEE2ET 5. UL, FHEROEERE, #5
BE, WEHBRELREL VOTEFREZRET S
EToEELBENEES LTV E Y, JOIFH
REEREE G, MEEAERE»LT 74 =
7 4 —HB LU/ GM-CSF HEHifk 2R EF MK

PAP (pulmonary alveolar proteinosis ; Hfif2% H E)

PAS (Periodic acid-Schiff stain)

GM-CSF (granulocyte-macrophage colony stimulating factor ; SER BREERK 2 0 = —RE K F)

aPAP (autoimmune PAP ; B Sk ifiasE B i)
SPAP (secondary PAP ; S ilaE 5IE)
cPAP (congenital PAP ; £ X fHiLE A fE)
ABCA3 (ABC +Z ?Xﬂ‘:—ﬂ— A3)

MDS (myelodysplastic syndromes ; ‘B B2 BEREE)
SP (surfactant protein)
LA >&—afF2)
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KA TAYFar—YarT 2L THEBERE
FrcEREI N,

GM-CSF /w77 v b~ ZHROFHEKE
ZOWBPERACEEIRDLNL Vb DOBERE
EBT»rAELNE R dNhi. L L, GM-
CSF /o543 BOBERIBESATVE
holz, GM-CSF B oFikid GM-CSF 7&H# % 54
HieTay 7§ 5L THFREH GM-CSF i
$oTTSA IV T H#ZFTILICER{ET B0
Az A BWHIL, ZOMBEEIEETIETO
BIEBELIENG, ¥/U T —VDAREE
T, FHRROBERT 2 XTI aPAP D
BREAMOFERTHSIEELLNS,

IV BREBAEICASNDEEEE

HELEBOKEICBT S 223 Hld aPAP BF
DERHECHT22ERERZT>72. 2095
212 DT, RREROELLE, ok
LEEREGMERBRETH-2Y (R, Thi
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S EEEDLTHICEPEELEHL, g@lj‘]n}:\‘
&, Bi7ARVENZE 4B, FEREETRBEE
361, FERE2 6, Mg 14, CRRFLIHF, &
HEB 1A THoT. ORI, MR ED
BETHRBEINEBPIERALNE D, RERE
REBEWET S CEHEELEY, COEBE,
aPAP T3 GM-CSE ¥ 7 FIVDEEIC L %S
BREMIFET ZL, BROVA ML VOB
EVEL B MBHEEPRBIHER S TH B RE
FERBICBELRZO DEEDLNS,

A h B DI T aPAP @ 13% 12 BYIE %
EHL, BRRBEZ4205 / AWDT, HBBHE,
TACWFENWA, 7Y T Nay ARV HR
BrBLLERETHY, BREQIETEED
18% & Hd Tk d3hs ¥,

1. JHIVDTEE

J ANT T AR O RIE % I SRR
REICBLTBY, MALBERERETORED
%\, HRERIEDS ) ANVDT ORER L OB E

® MREQEICAZONDEHIE

f%4 B X
(n=212) (n = 143) (n = 69)
BE 18 (8.5) 11(7.7) 7 (10.1)
REYLIE 12 (6.7) 7 (4.9) 5 (7.2)
IEEREE 9 (4.2) 6 (4.2) 34.3)
FEFR 7 8 (3.8) 6 (4.2) 2(2.9
HIbRREE 7 (3.3) 5 (3.5) 2 (2.9
i 7 (3.3) 6 (4.2) 1(1.5)
[E XA 5(2.4) 1(0.1) 4 (5.8)
SRR 5(2.4) 2(1.4) 3(2.1D
VA2 % i 1 3(1.4) 3(2.1) 4 (5.8)
A 4 (1.9) 4 (2.8) 0 (0)
B o REs s 3(1.4) 1(0.1) 2(2.9
P B e A A 3(1.4) 3(2.1) 0 (0)
i 3(1.4) 3(2.1) 0 (0)
e RRE 3(1.4) 2 (1.5) 1(1.5
ZDMOEE (<1 (<1 (<D
aPAP L ORIBEFEMHLLT, doL bEHEEICRDONIEHERBRPE L,

aPAP : B OB imE o i
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WCEELRREZRI LT EINEHFHIKRD
BRICLVEDOEHEZIHET 2,

Pascual 5 (Z# 500 FlD aPAP D #& i, 23
BT/ AN TREENPFERTHIEERLIY,
19 BlEBFRZE %2580, 2 b6MEESHRE (K
&, K, B, R 2ROTw/e, LUK
BEOEGHZRDL I EVHENT L, Z0D
WETHIMFERGHITRD LR, I H4HEH
HEEAUTH o7, HEINZ & aPAP OERHIEIE
PICETL, 0%, BR-BELRELLBIZ/
HNWITREDHIET 5. BH TR PAPICHEHT S
BREDI Lo bREETRDZEINTY
505, DUE»LOHREIHMCEE S,

2. PANRIVFIVAE

fili 7 A~ OLFNZIEG, avFav A A RRA
MBI A2HMBEBEEL LTREL, FHEkP
voa7y—Y08G LIRBROETICLZE
BOEZEHFEHORTICLY, BETLIEEZ
LT3,

EMAETETRLTPBRRLAESZ I LEOSVE
Bl 7 A~V F IV A (invasive pulmonary
aspergillosi:IPA) i3, @17 b3k %z £ 500/
L LT O IR REBTCOREIIT L AL T
b5, BB T ANVFIVAJE (chronic
necrotizing pulmonary aspergillosis : CNPA)
3, BxOEMRBICL2BEOREREKTIRE
THRETELILEDILTEY, BRLETR2RTH
EELRIBEZWS Z L%, aPAP TREEM
FREBOR IR 57, BEORBETRES &
L T0wdeEZLL, CNPATOREMNIEA
EThzrLBbhsd, BFEHITIE aPAP 22 i
3FTRIERICHI T ARVFNAERZEHFL, W
The CNPA THolz,

T ANRNFIVADBERBRN 0T 77—
OWREKTIERZ /T LOREMHY, TANR
FE N ARG PAP OBALICHE S 2 5 ggtE b3
TRENTVLR Y, B, BROBELICE LV

PAP O EAL & BOIEFIR 1, BEED YRR &
D PAP OBk Z B IEFIOREIDH D ¥, PAP
DR & T 2 F )V 2SO S B I 5 DIEE
DFEbIB, £z, BEHIO CNPA 3fIF 24T
BROFBHEOEOEHICPAP L3 ERDE
{L%3Bd, TARNVENVAOBERI Y ha—ii
I VERRBEBERZRLZ, —AT, #E3h
TV BIEGIERE & B2 A5 &, BERE L PAP
DEFOBBOMACEAEL TV ERTE R,
EoT, PARNMFNAL Y WENE0 500D
{LEYEIPEENC Y707 7 —JCERLTL
3LEFELTLL,

3. MEBERRE

PR B (LR TR E e~ o7 7 —
VIEBEINE, —HTREINE LTS
a7y —YNTEERED, ATHEBALLY
sy —TERLTEBHERERESZ, Jhd
VIBRIRETH S, MRS IREE2 ~
SHETERIND,

BEXHX CTRIFEEHIEIENTH S LEEHS
T3, LLHESDEEICES L,
20, ERBERREESFAPHEINRTEDY,
MEZHOEIHNBEBREZIRL CEhAEH
HETIE R,

1984 ~ 1992 FE £ ik #7772 19D
aPAP SEfl B 8 il h> & Mycobacterium avium intra-
cellular complex (MAC) S 3 iz & DHEDS
Ha", L, Z03B5HICELTIIan=—
B HLLRRERELERIELR V. BERH
T H2MfikEREO MACKH L BICROTES:
B3, EWEE 21T o7 17 BICBA S 2 i MAC %E
LREMTRIBEPEHTAMARMARZE LI
BHITFETE LV, PAP ICBWOTHEBE EMIC LT
LIZTFEL TS, mRLEEINE bDIE—
HThHsEPHET 2,

ks, MHEBIREIC BT B oY bo— VI
aPAP Ok i L EFlO®mELHR S s 19,

IPA (invasive pulmonary aspergillosis ; @B 7 X ~ULF )L ZfE)
CNPA (chronic necrotizing pulmonary aspergillosis ; B BEIEHE N 7 A OLF IV ZIE)

MAC (Mycobacterium avium intracellular complex)
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4. ZDMMDBRIE

MM R, =2 —FYAFAME, 4N
BgEPHESN TV S, BRNCEIBRELER
ThdEREARVEEICRELTEET 2 EH
DEREETE—ITT, MRPT A VABR% L
VIBRTEMO DT rEBLEET S,

5. HRMUMRESEICSITDBRE

SPAP T3 MDS R HIKE ICHEFKT 2 b DHH
$, FEBDBRBRGMHMD 5 MDS17 FlOFKT
BlEmat Lzt 25, 1161 (64.7%) L EbT
BRICHAZROI: (BH, FHLERT)., oh
3 aPAP L EZR Y, BEOVA M uA{ v OEEL
MEOEELHDEL- TSI EERERED
h2z, BEBEEZ, 7ANELZLE, FEREE
MEEREAF, BRBRE4AHTHo,

V. HEE - REEROHR

aPAP LB A HEE - fiEREDOHR 2 F &
DlXENIRY7-5T, BRAIZETT 3.

DT IRTEA D & 5 (BRI ThDRE
HROEELHLN L BEZRVASRTHS, B
BEETRHEVREFTIEL 3 —REEL TE
LEREEBbNE, '

G 1 (BE1) M cHBEWEREDBE L&
D, AFu4 FERE~TEZERS, FBT©
CNPA ZHFELTHEY IFV—IVEBRE TH
BEEIG, 7 DH%IC aPAP L BK S h5, RKLERS
WRERa ha—ADa3hT0s EERHEL
T &S, 27 LTV 5 BRI CNPA %
FERS L 2fiEE 2 Y RRBICEBE LI D TH S,
SRR HITETIC bbb b TREO B/ %
T, EEHNREOMENETD S,

EF2 (BE2) i cREMMmEDBE L &
v, AT70A4 FEHE~TEERE, B5HICH
FOBEENHEL THRERS TORBRZL
<, WIEEHR, BEBERHEMNZTOT A0V
FUAMIEE L Wi, TART VIV B IYRY —
LAEWERESTHREYRBL, 20%B0O4 M5 aF
Ve VARTCER I Y ha— s Shi, &

LB E B vol. 29, No. 12, 2013

HiC aPAP LB s 5, BEh i, £HER
IEELEMOBEET 2 &/ Lids, BEMEDRK
RREDHIFHRTE S,

FEF 3 (BEI) : aPAP D7 d & fldkigifi % <
DIRLTV 3, RFROEELIKHTH-7h
% 15L/min # 27 2 ZRLTHRAEDHA
Fe. MffAEZ B VEEZZEL T, WBC (HII
BR) 8,700/ ul s h35H CRP(C e & %) :
48.48mg/dL & FIZ K IGTIER RS, S
BN M= 8.58ng/mL EBETH o727
BRI, A a3 L2g HREB X
Cy-Zu7 ) HRTIERARBL-L A, 8
9% HIE CRP : 1.45mg/dL $ TRIERIGDT
AR WERF I, BRI BEEE TE Kleb-
siella pneumoniae ##H L7z,

VI 2704 F - sEiHEEic DT

aPAP D E %13 GM-CSF W A Bk & £
BEBIELHLNTVED, AF04 FEB LW
HEMHBIHREZHFCEREELY, h
LORSICEBZHTERLANESIHT NG 2,
LhL, ZLoFCRERRBCBOTATOA
FEBEZERIED TH LD, BHEEWHIC L VARE
BTHHEAHESN TV R0 HRTH S, Hiikol
BV BEPLEDEDEZLNE D, BED
HELVEDTHEIEREALLTH Y FERIE
SoNET, Fiz, PAP BRUFZABERTH
578, TORBHERETH S EEEME L BB
3N, IOREFENELTLELIEIATOA R
VREREEIhTVS, ‘
GM-CSF B o ¥ @B E G HVPEREL T
BB LTBY, B THE—, IBRZEGR
HEBEEZ—QUF, ¥t X —LB7) TEs
THERR H> 5 DKIE % 2 7 T GM-CSF A 2k o
PEHFToTVE, TOL EICKESL L I,
LELELTHRREROBREINLG VDS, 4
L A—NRRERRES L bOREERD L
—HOREFITHY, FK, EBREZEETICE
LIWRETHEY, Chrkdliclboarry

WBC (B k)
32 (2424)

CRP (C Rt & >7$2)
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2. BREAEICEOND DERE

EE1 aPAPICEH# L7 CNPA (FEBI1)

ESIUFBRERNZL b VEELEXE TRV (). BB EMYESNET & HERERE
L OKBARBCEALL LB OWM/NE2EDSE (Ao i, EMEHFNMBRTHTRIEL S, PAPICF
BLEOHEMEDOT Y HZ ARE 20D 5,

aPAP : B ORIt E B, CNPA @ BHEEEEN T A OV NV AE, PAP @ filLE HE
(BEBIL D)

BH2 aPAPICZSH L7 CNPA (FEfI2)

ETELRBICBOBEY 2RO, TRAKEL L oT 5, ERICEER? L L I/MEHED Y (£). HE
HETOWBERED CT TRMBERELAETEOFRET 2RO VEHEOBIREZR DTV (). &b,
CNPATH DA HHEETETE R KEFS PAP CFBELAVHEMEDOT VTS ARE2TD 2,

aPAP : H OB HiE, CNPA : BUHRIEMN 7 A VXV ZE, PAP : FifliE BE

(BEEBHILY)

T4 AT, FRSEMAEZHEIEL-EZ (33.3%) TREFOATnA FEEVHERESHL
%, aPAP 561 &H134 % (6.0%) TAT A F  Joo ZOWHE, SOHGHNARAMICHEZENTE
OREGVHER I NI, BHERKREESRERE (L 9, 1HAVEEEMRE ORI LS, 14
T, YELET) 22307 aPAP2I fiTHL  DPHEEOBREBEENCESE IR T i, %
THEBLVEEBEPHERLE A, HiCT7H 1987 ~ 2012 F I HEfT & hi- £ mykid D REFIE

(2425) 33
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DEETH- L BBVHERE I N, &MidiEz
HE LYW I N -EERHOEIENEO I ETE
dhd, DD, EEOEEFERBRLTVE L
BEZZVDY, HIEEOBEREIH»ZIOLT
®y5,

B3F, MDS 2 fFE L7z sSPAP IZBWT AT EA
RS FHREMCES T2 Zeibho7 (A
F, FHELEBHET) ., aPAP KB 2 BEDHEL
SOEBERM TR AT A RESHTOREIES O
DEIMD, AT HA FEB L OREITHEL SR
LR T 5700, BRPESHZEE L CEE
LIS L TWwWa I EenmEEIRS,

VI &

aPAP B3 BR{EEE I/ n Ty r—IYB &
CIHFRROEERFEBOBEZTICERLTEY,
MOATRELS EFOFRBEEZLLZLERD S,
LbL, TOSBRAEIEEREREORE 2K
MR SIS X RSB ORERTFREL 2V
7o, —BNARERSEL I —REPELTE X
BUENHD, BEBPEAHICE BEIETE
BHRFBEDVEDTH B M, — B BERrOE
BBt et B3, BERERRE
HHHCBOTE, MOREET %2 & 77 EBK
BOBESP, ATHA FEBIUOREIHERS
EDBEBREFSICHRFL TV ZEMBBETHS
9. aPAP &M LI BRPEGEELEFZLS
CEDDHVIBEXBLI LB TERVY, B2 D
BPIEN A R A VETHRIN TV I HECE
34 (2426)

LB B vol. 29, No. 12, 2013

BHE3 aPAPILEHLAEEMEMHR (EH3)
PAPc & b 5B DT VA5 ARE 2R S
P, Thi@HELs» B sMATERFICIAER
ROBEEEZRDS,
aPAP : B OB miaE 5 iE, PAP : BifiE i
(BEHILY)

LTomEEZTITINEeBbhs,

e, BPIEDIRET aPAP DBREB/ L L
DBhHY, T ORIZEERE >, GM-CSF | A % G
TERBEICHEAGT D REIFEL RV, FH
BEFELVERTHZLEEZLh, aPAP 2I0ET
ZHECRRERRECEI THES TELHREEVD
%, SHBROBMEVFFINSE,

SPAP (CHf ¥ L IR BBIEERIE <, Ihzw
BEICB VRN BHERZTOLEND B,

X o
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Fig. 1 Radiologic findings of the chest (A-C) and abdomen (D and E). Chest X-ray on admis-
sion (October 2011) demonstrated (A) a moderate amount of right plueral effusion and (C)
small numbers of thin-wall cysts scattering in the normal parenchyma of both lungs. A perito-
neovenous shunt (Denver®) was seen on the right lung field. (B) The contrast-enhanced com-
puted tomography of the chest showed the existence of thrombus at the tip of a shunt cathe-
ter in the right brachiocephalic vein. Note that the left brachiocephalic vein was dilated as
compared to the right brachiocephalic vein. (D and E) Abdominal CT demonstrated a perito-
neovenous shunt (Denver®) in the middle and left side of the abdomen.
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Fig. 2 Deritoncovenous shunt removed at 68 months
after its placement. (A) The pump chamber has a
one-way valve that directs ascites from the peritoneal
cavity to venous circulation. Note that brown- to red-
colored debris has accumulated within the chamber,
especially at the peritoneal side. (B) Red-colored de-
bris was also demonstrated in the peritoneal catheter.
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Abstract

Long-term efficacy of a peritoneovenous shunt for chylous ascites complicated
with lymphangioleiomyomatosis

Taketo Sonoda®, Katsutoshi Ando?, Tsukasa Ohshima®, Noriko Fujiwara®,
Teruhiko Sato®, Kuniaki Seyama® and Kazuhisa Takahashi?
"Department of Respiratory Medicine, Juntendo University School of Medicine
"Department of Respiratory Medicine, Kyushu Kosei-Nenkin Hospital
‘Department of Tepatobiliary-Pancreatosurgery, Juntendo University School of Medicine

A 38-year-old female was admitted because of lymphangioleiomyomatosis (LAM)-associated massive chy-
lous ascites and progressive cachexia. A peritoneovenous shunt (Denver® shunt) was placed, and thercafter
lymphocytopenia and malnutrition resulting from periodic peritoneocentesis were successfully ameliorated. The
shunt had worked well under antiplatelet therapy (aspirin) to control chylous ascites for 52 months thereafter.
Iowever, thrombus was identified in the right brachiocephalic vein by contrast-enhanced computed tomogra-
phy. Because sirolimus was demonstrated to be effective to control ascites, we decided to remove the shunt at 68
months after its placement and eliminate the further risk of developing venous thrombosis. The efficacy and
safely of peritoneovenous shunt for a limited period have been well documented for intractable ascites, but the
feasibility, benefit, and adverse events for a long-term placement have never been reported. To the best of our
knowledge, our case for the first time demonstrated the long-term efficacy over 4 years, but venous thrombosis
occurred insidiously. Anticoagulation therapy may be the better choice for the prevention of thrombosis rather
than antiplatelel therapy.
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F NPPV OBEHHEDOIET VR

Hypercapmc resplratory failure
_COPD! exacerbatlon L
Asthma el et

Do not mtubate status o
f'Premtubanon oxygenation :
Factlltatlon of bronchosoopy

COPD
respiratory distress syndrome.

>0

mmo 0w o o>

. Recommended
Option
~ Guideline

i Recommended‘ﬁ”.; Ll

= 'Recommended} i
Gundelme,, o

yi!Gmdehne o

chronic obstructive pulmonary disease, ALL : acute lung injury, ARDS acute

“A * multiple randomized controlled trials and meta-analyses, B . more than one randomized,
controlled trial, case control series, or cohort studies, C : case series or conflicting data,
*recommended : first choice for ventilatory support in selected patients, Guideline : can be used in
appropriate patients but careful monitoring advised, Option : suitable for a very carefully selected

and monitored minority of patients.
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Noninvasive Positive Pressure Ventilation
Tsuneto AxasHIBA *

The history of non-invasive positive airway pres-
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sure ventilation (NPPV) was reviewed in this article.
Negative pressure ventilation played an important
role in the success of artificial ventilation before 1960.
Invasive positive pressure ventilation had become
mainstream treatment by 1990. Since 2000, non-inva-
sive positive airway pressure ventilation (NPPV) by
nasal or face mask has been popular for several dis-
eases because of fewer burdens on patients.
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