KBWTHEMEBITERTH oL VIRER
By, BROVIARBEORS, ERMERE

B E MM 2% (idiopathic interstitial pneu-
monias : IIPs) Z70RICB I RENZETS [
FANMRR] OfTBAEL BRERHOREE
MEOBHTHS (R4)V. HESWEHICK
TRHRENZ A ENTwb, 200248, American Tho-
racic Society (ATS) B & *European Respira-
tory Society (ERS) # &3t COPsD4¥HIC>
WCOERSEFHIBREIR TS, T4bb
OPs iXERWHEZHRBEMN L LT, FREHR
#t JE (idiopathic pulmonary fibrosis : IPF), 3
RPN % (nonspecific interstitial pneu-
monia : NSIP), #$5M3 B LM% (cryptogenic

organizing pneumonia : COP = idiopathic bron-

B4 UANHER

bHARERT B8 ThS. BARERCHT
5. ‘

chiolitis obliterans organizing pneumonia : $§%
HBOOP), SYEME MM % (acute interstitial
pneumonia : AIP), FHBMISE 5~ MR MR
B (respiratory bronchiolitis-associated intersti-
tial lung disease : RB-ILD), 3 844 R H ¥ B 22

- (desquamative interstitial pneumonia : DIP), Y

YrSERMERE M (tymphoid interstitial pneuo-
nia:LIP) O7OIHEENTBY, BHSWIPF
RERICRE2I L) RRERESBREIL
TWwh,

PHOFMEIL B LEROFR] & 1 I2ER
SNTVB-OFMIZERET 525, IPFEHLIC
WRTHHELDHZ T L2 BECHALED

BilREEE

EERHOBEMNE (1Ps) HISF B B e
BRUARME (PF) HIaqf F—=22
ﬁgﬁ%@ﬁ%ﬁ%‘“ﬂw ) BB %
# (COP/BOOP b REY
AMBIRMERA (AIP) BB b SUBRRR
FRESES KL MABER (o) | T
SISEBEIENZ: (D) Shi,
) 2  OREREMEI% (LIP) A AN
%ggw&mggg& BEAREH (GIP)
BteERL T

2RIV T F-—FX

Hermansky-Pudlak fE45 5§

5N A ISR Fansars

ek S1-TLERR
N—Fxv M
Wegener Pa3F R
R 2 REDRRS
BRSNS RMER
Churg-StraussIE&RF

EABEMRRR YRR
REWR, REE R
el Nu by b S SO R E @ L3 13
RABHRE Za—EIAFAWR
H# IS5ISTHE
SBIH S =PAr el
RZVS3 EEB
T§§_71D> REHERA
N = =
[HERFBS T 5MEE
§§§¥ U AMAASE% % (DPB)
R5a— b Immotile clliafE&E
TREIMARBEGE
mgggg;ﬁiﬁﬁ TOBOVE AVRES
FE Y S VBT EBK
=i HIVE&BU % AIRE
rrifkens HTLV-1 B A BB AEE
DAY 7 k-3
HRIEE

%®5

IPF/UIP

NSIP 14 (14%) 107 (17.2%) | UP 14 (- 25%)
COP/BOOP 4( 4% 57 ( 9.4%) | Others 9 ( 8%) 72 (122 %)
AP 2(2%) 9 (15% i

WPsiCH T 3R ERDOEE ARNBEERR)

63 (62 %)

(RSB R LR 5 — BT L ROFE & -, p3, WILE, 2011 X hEE)

313 (526 %)

| DIP/RBILD

10 (10 %)

29 ({48%)

(REMER - DL eROFIIX —, p3, BILE, 2011 D E&Z)
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B1E  IRBAREDEIRER

» non-iiPs

= non-IPs

¥ non-lIPs

H1 UAMBRERCHTZ7T7O-F

WY B AT 5 IPF I3 MRER 2 lTE $ICIPF OIS & Lz,
(4SRN % - B & B OF512 —, p7, @A, 2011 X hEE)

I, BAE (BERESHRER, BERZ
RS B - BERRAOFE, RER, BRYHE
R ZFEEL, RRERE, MBRER EICLY,
BROE S 2 U F AR AOT M % B
5. BWTESERECT (HRCT) FiR TIPsic
BMNLERREHRTS. Thbb, IPFIZow
TIXTFRGES - MEE TEMICH & 22 R
B2 lREL2E0, 1) E£@50gt Lh 5, 2)
BT RAE, 3) 34 AU LS, 4) MR
DFEEE, O4AEBPRIEE 2B TRRMIC
IPF & W LTl 2RSS EY. PRI

WLV ZRVHRMEALNLHEIIL, REX
Mk (BAL) RREAEIXHEMMEMR (TBLB)
ATV, ZIT S DU E b 2T USSR
B (SLB) o#@mzHEs 5 (K1)0.
%3, IPsOMEESHI, R - BER - H
BRI EEZRALCHELESIBT
A, —EREZNITOVTY, BBROBFMNIC
IV ERER - BWOEESLEL D GHEbH 5.
B TREXETFRRIPsZH ORI
FEINTVBEIEZRML TBLEFHS.

o-  TEXWME bronchoalveolar lavage : BAL) ~<e

& BALDE: LD

U AMBRBOFRERITN O/, TFR0FE
Y LUTHE A ShBALIE, 19804ERICIXERS
BrCISH S, EHIEE P S EREE O BKFIE
LT, BFIIRAEREBE THMRRENEDLR
(HIVEZED = 2 —EFE Y AFAMEDOSH 2 L),
MEEPHIEFREC L AREHOBENREE
TBHIIELZVBAIRR I EDTE LV
BEE LTRBLAAREFETH A,
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FEETTAN—RAa—TEREZXDE~T 4
KIRICEAL, HED»CABREIKZEALLR
2, BALZEHEAEKEENT A, BIXL 28
B, M- AR ORI EIT ) BETHA.

BEMHERICBVWTBALIIMRERESR S
YEMNY A ERERER ORI ER
BEENHHH, IPsOBM EHBHIIXRHET S
BALFTROABHICIIRAESEH S, &L AH1Ps
OENZH OB E LT, ZOEBMEONHEICE




W, BUNRMRE #MEESE, CD4/CD8HD
HAEDEFERTHLLORELH DN, #Wl
PHOBRICLEIHLEBING.,

& BEHEER2M

BEUCT AMMERTIX, BT BIER
P TCEL-OEPETILEAFTX CBAL%
W74 5. COPRZDOENL*ETHIREESE
HEBRETR, BEOFET IR CHITT
LUBERDL. RBEXI A —-2a3—TD%
MEREZICEAL, TCOEHRIEKE 20 ~
50mL-$"> (§H100 ~200mL) AFEICEAL
2tk TOMEBEIEFRLZAVTREZ I
TEYNT S (B :50mL ¥ YIx3@EE).

BUNERIZ60 BRED EABIETH Y, EIFE -

PELIETI2E4E, HRLE2TMT 3D
ZTHEEFEEICRT S, B3 h/-BALE (BAL
fluid : BALF) X—##&$EMice h, kg0t
ELY TS aRs, HERERE, Yooy Mk
HHVITEEPEL Ko e il CRAATREA
DEEXERL, —HIE—R/HAHE, VvZF %5,
VR, ERZEOERICHVS. BALFEZEH
T 13— B W T 13 104 cfu/mL Pt C b AT B
ROBREEShD, I HBECLIYETET,
WA WA ETIEPCRICE 2BHF LTI TH 5.
AR5 B DS I IR b - IR e E R
itL. May-Giemsa#:f2%475. BALFIR DM
Hid, ACTRECT) CLHFEETHL (EE
E3h7-MBIRELL T W DEERL2EY).
BALOZREMHICE LT, XENHZ L5 OH
ETRHESERNRA25%, Mk04% MM

®5 UZAMNKRBICSS5BALOEHR

BAL» 5 DiREHREIC L URKHPRETSEE
Za—FYRFX (PCP)
L%
BB
{4 aATS5X%
ALINIYFILIR
RSI1IX

BALIZX 3mEHEH I SHPEECERLEKSE
P b AHOTINZR :
BEIAINZIIL NI
— R ARE
FEERMBE
FANRIILEILZR
hT4
YT havhR

BALIC & W 2HRFFEE T KB

BAL#ESHNICERAKR
pdikegil

BAL#ER(CER LTI D & KB

07 %, REXBMOT%THY, T THELE

PHIETH o7z, BELFERPRES BB UM

OB LHEE, HNERPERDBTRE)

L CIXBALOMMNBKZES L SN TWBED, X

HEDEIIEIR TRV, BARBESBIERE

(ARDS) D& ) 8B BRALBEDS BERE

2, —AROERERLE, KDE FABKR:2EE

Bz, EHAREICBALEZ T A LB

ENTWVD, L Lad SRR REemplics L
IBALOEFREL VA ZZZELLS L THE
#FE 2T, +ORFER - BREBOBETICS
VT, RACHTINRIThEL L%,

%3, IPFTIIBAL% SUBICARMES 372
L7ZERABBRESINTWEDOT, BiFEIMLE
BEIDVETH L. [RERFE - ALHRERS
DBRECRTHLBRABEFOLZD8mm Y LoW
EERETHEETF 2 — THREIND,

€& BALICK ZU R AMRIRBOZE

EBOUVTARMEROBH PEE L, BAL

DEZFIOWTRSEIIRT. FERERERICBY

TikhifaZAE, BWEE, 7 7w v 28R

HBIRIE: CIZBALICX VHEERBEIATE 9 5
RETHY, FhiaHmL BRI Td BN

AR, L Ledss IPsOBHF L, BAL
DEREIRBNTS Y, BREBCENTHE

BRZEAZREA B X 2V, BREERROBEIC
BITABALOERIZOWTIRpIIZBRBOZ &

BIBALOFEICERE 25 2, MM
REEPELT L OEEILETHL. —KH
2, BECLY, BIEBREZEOMN <o

ik { =Fnd
BEES BV NEE, AMKYENRY > /E)
E?f»nyzmmmﬁﬁﬁ

P RETRPERS A
~NYY LB
BEER %

et Y

=3

2 2= B 4

HRMMEMWA (PF, NSIP, COP, AP#¥)
PRI > BE RS

 CHSHREMRR - B L AROFEIE -, pls, MILE, 20113 DEE)
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BB RRARSTITSS

%6 BALOHIBRSYEOEEICLZVEAMNEROEINZHE

o077 — B
R MIRMSE (UIP/IPF)
ettt

BEIEXR

U AMEARSEXR (DPB)
S[ETHIRIE
SUREMRL (AP)
SHOPRIZEERE (ARDS)

SFEETREAE
FHRAE
e mE|
SERMEBR 4%
FTLLX¥-HREXWT XN FIVRE
2HMEMER .
IFEATRE ISR (4FRtE)
AEXRE

CD8+T #bafRfr

CD4+T ik |

Haf F— X i
BN YU I L

o Z S

FEMML (SRHE)
% o I 2 MRS OB
A4 ATS IR

it =154
Y RN E S L UERY o BO—8

SBEEM%

ARG

BRAECHE I BEEMS (SE~EINRE)
S RMEEMR (NSIP)
BREBE{LA (COP)

R

U 2 r iR RO —8

1 L AR D—IB

(BRI TR % - DU & GROFE % -, pl6, MILE, 2011 & DZ)

Ty —TVHEBOWM VY NREEBOKT,
CD4/CDSHDET 2 ERTD LB EHEXN
Twa. U ANINEBOENSHNICIFHN A2

BN BALFMIRR S Y — Y &R (R6). Th
5 b K, WEEH L X T 2 ZZBHAVS.

o« ETEXMLR (trans-bronchial lung biopsy : TBLB) se

BEEIWER (TBLB) KX hBohsBEt
1X, Y4 LHPS3nD 2~5mm), B
bR RIEDRE (REMR/ ST — ) OFHEICME
ATRETCREVwEENRE. L5 TTBLBT
TIPs DEREIDERN, b L iTHEEBiomge
FTAHZ LB ARETHE. FHICUIPOBRIIE
TBLBCTE W 2B LTHBL.

LA L6, UTORMICEFENRZZBINR

WLz H)BBENEDD. THOLRAMEERK
B EWEFTRAH Y, TBLBCERELME (OP)
Ny —rRU0FAUNREE (DAD) 15—
BEH L, ThZhCOP, AIPDZBEH
TR %G AN H 5. T/, TBLBIIEWER (R
My ovEE, Ml bR, BiEY o ERY),
BE (BREE, EWEERZE), ERAHON
FEHERE (PVaf F—YX, FVHTMNYR
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MBARREREE 72 &), BB, IFEIRIEMZ%,
WREERE, 7304 F—V R, SMRLs Y
TIHPs k DENHFHBE 2B EHNER
5. B

U A B DREO I FEHOMSAE X
PO L NVICH B, TBLBOREICEL
Tit, MEETZ2A0 > TERETV, RLRNV
MR RMT 5 Z L HPEETHS.

BRI, BECPREDLEILESE, LY
bV BRT I EEORIMI S CTERRF 5L
Hh 2L 68, ZORPRMTEREZIT). <O
FREIZL Y, HREBROBREEREBLI LN
TE, POoRBOHEFETERLZLITESL.
BREOWN, ERKMAED - RRER ORI
RTERVESE, TBLB#RWfT 5 = LixEE
THhs. TBLBOZHE#ELRTIIRT.




R7 UFAMBERBICH S TBLBOZEHNER

2L F—22R

BALER, 50K IiPs (IPF, NSIP, RBILD, DIP & &)
BB BN Y S LE BRI B2
JUS A HRE BEAEER AT R OKRE
T ANRNFE I ASE BEfbiE UEAMRBSETL
S WS TE ot g Wegener PISFIESE
Za—ELRAF AR Hhb DA 3-y: 3033
IS A%EE BMSE (CREFIIEAL)
YA bAFOISNAFRE E IPRRERMERT S (BIREORAE)
U SRS B IRE AP+
BbRE AL CopP*
g ¢atnd

¢ RERIIBUFITIZ SLBASAE & S AT & 2245, AP CRIFIEAHER S iz B4, COP CIX BRI AP B A B/ 4T, KL,

B EHSWMCFELEVWESICBESTRE Sha.

(RS RVEE I - Dl & O FR & —, pl7. WIlE, 2011 & Y %)

o« S RIEIIE4EMR (surgical lung biopsy : SLB) f ve

SLBii, TBLB®BALIC X hZHirHeE LB
W ABRNRET, FHORBTREVWESR
ICHER I NS, ARYIER TR s 8GO
P4 X Bem B THY, TBLBOKIOEOX
X8Lhh L2NFoTTBLBLIRELRY, W
BORHRIENY (R, TFANDLiEAH
EREOMNMBRERKLRLY), BE KEL OB,
BEOWE - ERLENF-VBRTLHL
BHRETH D, EFY 2R LREMRDHIT
IPs D&M/t » — >~ (UIP, NSIP, COP,
DAD, DIP, RBILD % ¥) Q&AW KR TH
5. RBBRRD A — V0 ERT 5 (H2).
TBLBIZ & 5 B RAIIIREERALIC & o TR RS
R0 REED D, TROBWICIIBRROD S
ZENHBTX B,

BRERPr R EHRFT R L, BN IPFRES (K
PR & 72 L, HR-CT L33 fY 7 e B Rl
REET5d0) Cix, BBWMOEENUIPT
HAMEEMDIBV LRI ST, AR
B2 fTHLTEOBRERBWIPF/UIPE LT LWL
ERTWwa, LA Lol EDoBEERBAH
BT, LALIPFCHAMRBIIRIh T
&, ThbHERERPCEEHN RAFERENG T
» 5B, IPFOTNEEIEETE WA IEINFH
MWEROBIEE ZRT 5. ZO%HE, UIPMH
DGR BENNY -V PBHRONEEELEL,
IPF LR DEGTHRPHRBBTEILETH S
B, ABRIAERIC X DREES IS 2

ETHIDIZHLETHS. F/21Ps k&R

BB, EHMRE CEHRY V5 0E ) v s

m2 EBRFEORBICELB A —ILOBRVE
ERYD

TBLBEARBH OO ORBORELOBA TR, A

BMEBOBEEBECKRT A LEITVR, SELED

VATSAR R LELT 5.

(RE X »oHBPIRE AR MMEB—ERALE, HRER

B EO#kARE)

HREAL ), R A CGEERRMREEL L),
RIFFERER (FVaL F—TR, SYFMNY
AMBMRERRIE 2 &), M& %k (Wegener B3FIE
iE, SARSINERME R, Goodpasture EFERE 72
), TOMAFERIRMENMZ, BEMEM L ERE
ZEDHEDHSNTEIZEONS. 2B, W
EIIEBOREKBRAT O FOBEGEICL DB
fish, BT 5. Lo Tz iEd ah
DOFEBRPZZT L. LPLEPOBLLTEE
ETEOTP DBEICIIBRERTSE, BOL
BORLEBL2VEAPHL. ZOHE, WFE
DK, FENORFRROBA % E, DAD,
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E1E  IFRBRARRDIESR

BOOP, NSIPHEDOENF LI LIBETIEE W

MBI AT BRBOMED SR 5 2 &8
BIhd ERFICHEFTRCREMZE) BE
OBMEAL R THE, R LU-BRENBS 20T
L ABEECERBNERET HLEYFD 5.
Lo L2455 UIP OBELRHEFT RO 102, [
Bti% k) HAHEOWEEEL D 2 REDRME
1t] TH 570, IPF %5 BE TINEL 2
D7D, B L BIRE ST AR 2 &k
ETHUESRD .

HR-CT IZAERBILORELHEHTHS. T4
bh, HEOERDEVES, RIREDOZLVE
%, FZOMERSEHRCTICEVEEL, #h
FNREEKOKE STERTIOFET L.
¥/, PEDLIWEERXTISHRRN L RIERR
FHEVRITVOTC, BAERITRITLEXTHA.
REGBROEAMIC X 521403, —&EICL 5%
V=Y PEACL D IESHEEORELR 5.

TBLB & - "CSLBIZIIPs D % B2 B W I
BOWIHARLZHFETH LY, HEOFHEOWTR
HEBLLVERADEKRL LTHFEET S, 8
Y —EBETAHPOEABLRITBLI L
RHROBIICETZHL-DICERHTHAS.

F7z, FREEPALIC X VIRE Y — U BRL R
FHIFHEIhTnE. Bz, TEIIUP/ Y —
v, EBEENSIPRY — V2 RTHETH 5.
Flaherty & i3 UIP /8 % — ¥ SR OMEDH O
—DTCHRDLANE, MO TNSIP/NY —
CUHFRBDLNGATH, BRERIZIPFICED
T EHELTWAS, FAHEERDLR WS,

'R B

S[EXMRES (BAL) ﬁ“%‘iﬁéﬁ& (TBLB) &L USIPHIMESR (SLB) DILE

BE (~h¥g) B

LMOBUIA, ZOHROEHERAL KVES FEH
P, BHALRELD 2EROMER, BRI LK

RN EPLBEESRBEADBEIN TN,

ZOHE, BEEROBERALZI TR, Mk
FEMBSHEFTROBRETILEL LS.

UIP/IPF 3§ % M BUSEIC DV T, I
B O REDREIHITZIAF a4/ FRISME
PHY, B LOREIRTNWEAT L FRE
HIXZLv, LOREFHS. L Lo
By UIP/IPF & 2 S - m REPNC, HED
%E3%1- X % DIP, RBILD 3 7213 NSIP DD E
FRTVAEPEIPIRIToE D LT,

SLBICIXBHEMN LY A2 EEBRPEIOT (B
BB, BIRBMOME, HRTERYL T
OUF AMMRB L FET 2k, B X UHER
BREDONT Y ARRETHLESDHS. SR
EUHELXBODLIVAZ 777 ¥— (EB>T0R,
B IRE, CRBOAEE, HRBREOELWE
EhE) PHEETHHAR, SLBIZXBVAZI
+ARELCEFTTA.

7, SLBOFELLTIE, WESTHAR
(VATS) L BiMMiZ#k (OLB) D284 dH 5.
VATS 2 OLBIC R TEPEND %L, FLF—
THIRAE, ARMEISEVR EOFHEPD,
WRINBFEHTHL. 7L, VATSIZ, BWE
WEVPHFETL2HE, BREOBRBORBER, R
REFEEOES CIIHITHEHETH Y, OLBA®
BIRShBZ LD 5.

BAL, TBLB, SLBOEFR - Rt %E8 I

iy

i g =
" B ; B £ SR L YR
FAESR ; 2 12 PR
R OFE ; Ik ke )]
AEOBRIRE i wIkE BIHE
BIEK BRTISE BRI B0 1 BRI E
SRRARRLT | EL EbHTHT +HE +oR
APHE | wicRE (B25~5% | BERE (10%) BICRE (10%) | BICRE @25~ 7%)
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BAEODH - BRICBVT, O BEGEEE)
DIREOIIR, @ FEREE %5 HEMEDORE,
@ BYLHREOFALOMENE, L1H4D
DEFERIAT LI EREBCEETHS (3,
£9). I BRERBOHE (X ORI ESED
AT h, BEREONELRY) LRRAL L%
BEARORRIIFET, ThorERIERTAZ
Lickb, BURBHOBRITEEL 25,

WP 2 S T 51T B BB R 00 0
BRI S Ic b5 (R10). BEIZLS
BRERBLEELREOVEOTH LAY, BER
EREDCIHEAL, EOLBN - BEET 220

i, QDX RELZRIT 55, OKE
BEDAOBE YT HUERE NERERE,
BETFERRELRY) 2HVWC, YOX5IHRE
RICHET 24, twiskiibic, @Kk
DEZRFEOD, vwo, YO XS ITREZREL,
WA W%, BEEITOIREPVIEECEECHA.
LAETERER, BWRERELREOFEBRPH
HNTMBNT X ABAEDFNRE L ) BHIRE
EREV TS AL ZICTIREBRETH
D, FWCALHFESEEEME (VAP) 2iXLd
¥ BERRIRR, —a—EYAFARKL LR
BEALSBEIBT A CARL L5,

BEFEBUES |
‘ : .
) l ] - BEEROER (EBEKR, BEOKE, EF, B - B0
BEOBW " —  IRITEOEE ~Nv MEEE BE FHT7LLX-EL L
* REIKBEER .
— -,
C BN, RERENOF VY
o
‘ h
cBEEDES D
c BEL S URBE A IRBRECH
« BEEOHE, &&
- J
o L S AR ¢ ot 'ﬁﬁﬂ@@yﬁﬁéﬂéﬁﬁﬁ%%ﬁ
REMREORI U i ia iR - AR - R - Bk
Yo v
. 4 i Y
AAEOBR - - }%ﬁggg;& ﬁi ShBREFRICH DY, MAEOERREE-
X, S y
,” — "\
AT )R, S EAYA L, BUFRR, BET-S0UE
AR AE S e BEANABRRRRAEPHBEINY MLCH DR LAREDE
B o
\. #

B3 BRESEHAO7IO0-F
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B1E FRBNRREERS

%9 BREDNICRT OERNE

BEHER
BRI

E-Jingid WIRSREE (COPD, MREE &), B, BHEE, RS,
Mﬁﬁ mm&&% Eﬁﬁ ﬁﬁﬁ AIﬁﬁE *E !

CUIEsEREEBOBE  HBY, HOV, HIV, H%, i
| CARE

. '77?'/3%&@ o » ' . . ’ ’ ’ i
_f?ﬁﬁ@ﬁ# WS, R WA, B | R
jﬁﬂ&@ﬁﬁ

CHESRAAOER | hF_FN (0, BB B
AIWW@E.ﬁﬁmﬁ

mETLLE—

IRAtROEH) . BER, BEER,
BEmE &

R A - HOAE,
EENBERSORE  RENHR (701K, RUITIES) 52 |

R—— '74v7n74baﬂﬁ% we
Ha CwE T OA BREERR, TE

o TR B
T
fjégégmwmwfme"Wmfmmmwmm$ﬁhwfmffmmemew.mmwm
e
BRI - AUFR | - SN RMBE, W, B R RO, 5

. Eﬂifﬁﬁ. ﬁ!ﬁ%ﬁ ﬁﬁ“ﬁ ') /l‘ﬁﬁﬁﬁ

REMR '&ﬁ? ﬂ~ Bmﬁﬁ.QW.mw t&

- M T RemsIERE ReLUA R SRR :
A2INIHILINARE, T8 ‘ , |

mﬂf&

#£10 RICH T 5 ERRERSORED 1-HOIRSER K

© IMERIEEE '

© BRI T LR, KK

- BT < LRSS

- REEHTREBRE SEINRE S[EXRR%ES (BAL), protected specimen brushings (PSB),

BREXIBH~I 0¥ TY T (BMS)

- BRERMER (TBLB)

¢ RAEMHIESE (TBNA)

- BEOBSHESIE (TTNA)

» METFREIE

- RPRBRE  BAEE, LYSRS

- BE - IEEDCVERBRRE 1V INIYFIMIAR, PFI/ICNVK, RSIIINR, BERLE

MERBGUE MB:V75IK745, v12A75X%, LIF%S5, a721I5%E,
HE:HLTH, PARLMLENZ, 2T bay oAk,
YAWX I TFEIGANVA, AT NIHFILNR, RSIANK, ATHvF—21 MR E

(BANBBELE DPRERREIMT 574 F5 4 VFRABRS | BARESS [PREBRECWT 271 K74 ] RA
HPREBRAA K54 >, 2005 & DE&E)
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%ﬁ?ﬁ%c‘:'ﬁ%ﬁ%?ﬁ%éﬂ%@ﬁd)ﬁﬂiﬁ% (E11)” e

AEIHETCH L IBEOEEL LT, /T
XAEGIEE, R[EXMBEER, protected speci-
men brushings, BRSXEW <AL 70y 7Y
YTE BREXNAERLR XSS, BREED
CBA, BRI URBERRE OV, WL
BEERTHLENFH LS. RROBIE, U F
A DRARE CHREAORELHELLY,
BALE P OMRBEZEME LD T5I L0548
LM TV37-0, ARLBECEETLILEND
52,

@ FEZHNRGIHK
SEIABRBIED T 5 Adfetsil, ATIRESEE
Hijkz (ventilator-associated pneumonia : VAP)
D OHEERRICB VT, BERBEEAOEE
D=DEHTH 5. JBPEROBRENL LT,
WL FARICIND ). OBEAPREXHERS]
FYRINVHOBERRLEOHEBZZTRT VD
ZORBERONEICIIEELZET 5.

BB

SEXWICAREEKE BEAR, SRR
THEHETH S, REPEROBREMNHLL]T,
R R E ARG R E MRS ). KREX
RS IERR, DERRLREXSEES T v 3 VA
DHERLE EORBEEZTR V. REXG®REBEOH
RER, BREAEOIEIRPAREILDOZ
BriclRohs.

R11 FEEET ORI % & BO5E

. ® 5B LHBAME (bronchoalveolar lavage :

BAL)
TRERROBE - BWICRIEHEOBVE
ETHhb AEXFEREIABECL oA HBEA
BEdsI ok, WERRD,OHRMITHE
PRWTAILATETHA. BEFRIIZ37TCTIC
Bk GRENBIC X ZEEPREIRET B
i137:0) ERARREKEYHVTIT). VIVF
2TEEBICIE, ERAEKCIYHOREN
ESNLBEEDH B0, REXZHWTTS
ZEbHbH FEARE, BIFORBPREBICLD
R z¥d, B, 5150 ~200mLC¢475. 1@
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Enhancer of Zeste Homolog 2 Is a Novel
Prognostic Biomarker in Nonsmall Cell
Lung Cancer

Huqun, MD, PhD'%; Rinako ishikawa, MD'; Jialing Zhang, PhD"%; Hitoshi Miyazawa, PhD*; Yoshiya Goto, PhD;
Yoshihiko Shimizu, MD, PhDS; Koichi Hagiwara, MD, PhD?; and Nobuyuki Koyama, MD, PhD'

INTRODUCTION.

LUNG cancer is a leading cause of cancer death worldwide. Two-thirds of patients with lung cancer are diagnosed with
the discase after it has advanced to a stage at which curative resection is not possible. Even early stage disease exhibits 2
high mortality rate that reflects the frequent emergence of metastatic lesions and local recusrence after resection. Informa-
tion on the mechanism of cancer progression and metastasis in early stage lung cancers is vital for establishing an efficient
treatment strategy that can improve patient outcomes.

Epigenetic silencing of tumor suppressor genes (TSGs), including retinoblastoma (RB), ras-association domain fam-
ily 1 isoform A (RASSF1A), and semaphorin 3B (SEMA3B), is an important mechanism in lung tumorigenesis.’ In addi-
tion to promoter hypermethylation, ™ modification of the histone structure is another main mechanism of epigenctic
silencing of TSGs: Histone deacetylase deacetylates lysine in core histones (H2A, H2B, H3, and H4), strengthens his-
tone-DNA binding, and, thus, silences TSGs.”

Polycomb group proteins are transcriptional repressors that form 2 protein complexes: polycomb repressor complex
1 (PRC1) and PRC2.5'® PRC2 has 3 core components: suppressor of zeste 12, embryonic ectoderm development, and
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enhancer of zeste homolog 2 (EZH2). EZH2 trimethy-
lates histone H3 lysine 27 and, thus, epigenetically silen-
ces the genes involved in development, differentiation,
and growth, as well as TSGs."™ Moreover, EZH2
recruits DNA methylransferases to their target pro-
moters. Therefore, EZH2 is involved in both DNA meth-
ylation and histone methylation, and it also is involved in
the suppression of TSGs through multple mechanisms.”
Indeed, it has been demonstrated that EZH2 expression
induces the development of aggressive and metastatic phe-
notypes in carly stage cancers.*'® However, a scemingly
conflicting phenomenon has been observed in malignant
lymphoma and myeclodysplastic syndrome, in which inac-
tivation of the EZH2 gene by chromosomal deletion or
somatic mutation promotes tumorigenesis.”**' EZH2
may silence different sets of genes in different cell types,
and the role of EZH2 needs be studied in each type of
cancer. Cusrently, information on the role of EZH2 in
nonsmall cell lung cancer (NSCLC) is scarce. The objec-
tive of the current study was to clucidate the association
between EZH2 expression and NSCLC.

In the current study, we analyzed the association of
EZH2 expression in stage | NSCLC samples with clinico-
pathologic variables. We observed that positive and stron-
ger EZH2 expression is assoctated with larger tumor size
and shorter overall survival (OS). This finding suggests
that EZH2 is involved in progression of NSCLC. In vitro
experiments produced consistent results: Knocking down
EZH2 expression in A549 and H1299 NSCLC cells
inhibited cell growth and invasion. Our observations
demonstrated that EZH2 drives malignant behavior of
NSCLC, and its expression is a novel prognostic bio-
marker in early stage NSCLC.

MATERIALS AND METHODS

Cell Cultures ‘

Lung cancer cell lines were obtained from the following
sources: NCI-H1299 cells (large cell neuroendocrine car-
cinoma) were purchased from the American Type Culture
Collection (Rockville, Md); PC-7 and PC-9 cells (adeno-
carcinomas) were purchased from IBL (Takasaki, Japan);
RERF-LCAd2, RERF-LC-MS, and PC-3 cells (adenocar-
cinomas) along with RERF-LC Sq-1 cells (squamous cell
carcinomas) were purchased from the Japanese Collection
of Research Bioresources (Tokyo, Japan); RERF-LC-K],
LC2/ad, and PC-14 cells (adenocarcinomas) were pur-
chased from the Riken Bioresource Center (Tsukuba,
Japan); and A549 cells (adenocarcinoma) along with

LK79, LK2, and Sg-1 cells (squamous cell carcinomas)
were obtained from the Cell Resource Center for Biomedi-
cal Research (Tohoku University, Sendai, Japan). Cells
were grown in RPMI-1640 medium (Sigma, St Louis,
MO) supplemented with 10% fetal bovine serum (FBS)
(CELLect GOLD; MP Biomedicals, Eschwege, Germany)
in a2 humidifiéd chamber with air containing 5% CO,.

Patients

Patients who were included in this study underwent surgi-
cal resection for NSCLC at Saitama Medical University

'Hospital from 2000 to 2006 and “were diagnosed with

pathologic stage I NSCLC. We retrospectively analyzed
clinicopathologic characteristics in a total of 106 patients.
OS was calculated from the date of surgery to the date of
death or the end of obscrvation period in censored

patients, regardless of treatment for recurrent disease.

Immunohistochemical Analysis ;

Thin sections of 10% formalin-fixed, paraffin-embedded
tissue specimens were stained using mouse antthuman
EZH2 monoclonal antibody (Cell Signaling Technology,
Danvers, MA). The percentage of positively stained
cancer cells was determined by investigating more than 4
visual fields at X400 magnification. Samples were investi-
gated independenty by 2 pathologists and classified into
2 groups: negative EZH2 staining (no cells were intensely
stained), and positive EZH2 staining (at least some cells
were intensely stained). The positive staining group was
divided further into 2 groups according to the intensity of
staining: high EZH2 staining (>50% of cells were
intensely stained) and low EZH2 staining (<50% of cells
were intensely stained).

Semiquantitative Real-Time Polymerase Chain
Reaction Analysis

Total RNA from each cell line or from normal human
lung tissue (Clontech, Mountain View, CA) was reverse
transcribed, mixed with SYBR Premix Ex Taq (Takara
Inc., Shiga, Japan), and amplified by polymerase chain
reaction (1 cycle at 95°C for 120 seconds, 45 cycles at
95°C for 5 seconds and 56°C for 20 seconds) using the
Smart Cycler (Cepheid Innovation, Sunnyvale, CA). The
following primers were used: for EZH2, 5'-AGAAT AAT-
CATGGGCCAGACTG-3' (forward) and 5-GTA
GCAGATGTCAAGGGATTTC-3' (reverse); for glycer-
aldehyde-3-phosphate dehydrogenase (GAPDH), 5'-CC
TCAACGACCACTTTGTCA-3' (forward) and 5-TTA
CTCCTTGGAGGCCATGT-3’ (reverse). The amount
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of EZH2 messenger RNA (mRNA) was normalized by
the amount of GAPDH mRNA. '

Short-Hairpin RNA

Short-hairpin  RNAs  (shRNAs) against EZH2 5'-
AAGACTCTGAATGCAGTTGCT-3' and its scrambled
control (SCR) 5-TCTTAATCGCGTATAAGGC-3'
were integrated into a pSINsi-hU6 vector (Takara Bio
Inc., Shiga, Japan). Recombinant retrovirus particles for
each shRNA were produced using the Retrovirus Packag-
ing Kit Ampho (Takara Bio Inc.) according to the manu-
facturer’s protocol. A549 and H1299 cells were exposed
to cach retrovirus for 2 hours and then cultured in Dul-
becco Minimal Essential Medium containing neomycin

(4 mg/mL) for 1 weck; stablc transfectants of each -

shRNA, which we called shEZH and shSCR, were estab-
lished. Mock-transfected A549 and H1299 cells were
used as controls {Cont).

Immunoblot Analysis

The shEZH, shSCR, and control cells were plated into
100-mm dishes and incubated in 10 mL RPMI-1640 me-
dium for 24 hours. Cell lysates were prepared using Cel-
Lytic M Cell Lysis Reagent (Sigma-Aldrich, St. Louis,
MO) and subjected to Western blot analysis. In brief, cell
lysates were dissolved in CelLytic M Cell Lysis Reagent,
heated at 95°C for 5 minutes, electrophoresed in 5% to
10% Ready Gels J (Bio-Rad Laboratories Inc., Hercules,
CA), and transferred onto polyvinylidene fluoride mem-
branes (Millipore, Billerica, MA) with iBlot (Invitregen,
Carlsbad, CA). The membranes were immersed in Tris-
buffered saline (TBS), pH 7.6, containing 5% skim milk
and 0.1% Tween-20 to block nonspecific binding. The
membranes ‘were incubated with mouse antthuman
EZH2 monoclonal antibody (Cell Signaling Technology,
Danvers, MA) diluted with Immuno-Enhancer Reagent
A (Wako, Osaka, Japan) for 1 hour at 25°C, and then
with antimouse immunoglobulin G conjugate (Promega,
Madison, WI) diluted with Immuno-Enhancer Reagent B
(Wako) for 1 hour at 25°C. The membranes were washed
with TBS-Tween, then with TBS, and the specific signals
were observed with Western Blue Stabilized Substrate for
Alkaline Phosphatase (Promega).

In Vitro Cell Growth Assay

The shEZH, shSCR, and control cells were sceded into
96-well dishes (2500 cells per well) containing 100 mL of
RPMI-1640 with 2% FBS (day 0). Cell Counting Kit-8
reagent (10 pL; DOJINDO, Kumamoto, Japan) was

Cancer  Month 00, 2010

added to each well for 3 hours, and absorbance at 450/
620 nm was measured at 32 hours and at 68 hours.
Experiments were done in triplicate for each cell line.

Matrigel Invasion Assay
BD BioCoat Matrigel Invasion Chambers (Bio-Rad Lab-
_ oratories, Inc.) were used in the Matrigel invasion assay
according to the manufacturer’s protocol. The chambers
were immersed in RPMI-1640 medium at 37°C for 2
houss. After removal of the medium, shEZH, shSCR, or
control cells (5 x 10% cells per well) were seeded, and me-
dium with or without 10% FBS was added as an inducer.
The chambers were incubated at 37°C for 22 hours. After
the removal of noninvading cells, the remaining cells were
stained with hematoxylin and eosin, and cell numbers were
counted. The invasion rate was calculated: as ratio of the
number of invaded cells observed in the chamber with 10%
FBS to the number of invaded cells observed with 0% FBS.
Experiments were done in triplicate for each cefl line.

Statistical Analysis

Correlations between EZH2 expression and each clinico-
pathologic characteristic were analyzed by ¢ tests or chi-
square tests. Correlations between OS and EZH2 expres-
sion were investigated using Kaplan-Meler analysis and
log-rank tests. Factors that contributed to OS were assessed
with a multivariate Cox proportional hazards model. Dif-
ferences in the measurements of shRNA-mediated knock-
down of EZH2 expression (ie, the in vitro cell growth assay
and the Matrigel invasion assay) were assessed with a
median test. Pvalues <.05 were considered significant.

Ethical Considerations

The current study was approved by the ethical committee
of Saitama Medical University. Immunohistochemical
analyses were performed after patients provided informed
consent.

RESULTS

EZH2 Messenger RNA Expression in Lung
Cancer Cell Lines

First, we examined the expression of EZH2 mRNA in
NSCLC cell lines. EZH2 mRNA was increased in 11 of
14 cell lines and was decreased in 3 cell lines compared
with normal human lung tissue (Fig. 1). No significant
differences in EZH2 expression were observed between
histologic types. The increased expression in many of the
cell lines indicated that EZH2 may significantly contrib-
ute toward determining the molecular characteristics of
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Figure 1. Enhancer of zeste homolog 2 (EZH2) messenger
RNA expression is Rlustrated in fung cancer cefl lines, Expres-
‘sion levels were measured by real-time polymerase chain
reaction and were normalized to the levels in normal lung tis-
sue. Adeno indicates adenocarcinoma; $q, squamous cell car-
cinoma; Large, large cell neuroendocrine carcinoma.

NSCLG; thus, we decided to further investigate EZH2
using resected cancer specimens from patients.

Immunohistochemical Analysis of EZH2
Expression in Stage | Nonsmall Cell
Lung Cancer
There have been several reports that EZH2 is involved in
carly stage cancers; thus, we focused on stage INSCLC. First,
we investigated whether EZH2 expression was associated
with any dinicopathologic variables in 106 specimens of
stage I NSCLC to evaluate the role of EZH2 (Table 1). The
samples were dlassified into 2 groups based on EZH2 stain-
ing level: a negative EZH2 expression group (n = 40;
37.7%) and a positive EZH2 expression group (n = 66;
62.3%) (Fig. 2A). Then, the association of each dinicopatho-
logic variable with EZH2 expression was studied. The results
revealed that tumor size was the only variable with a signifi-
cant association (P = .014) (Table 1). EZH2 expression was
more frequent in larger tumors (Fig. 2B). These results sug-
gested that EZH2 may play a role in cancer cell growth.
Progression of NSCLC is determined not only by its
speed of cell growth but also by the ability of cancer cells
to metastasize. Metastasis status is especially important for
surgically resected stage I disease, because, at this stage, it
is believed that all visible local lesions are removed success-
fully. In addition, the rate of metastasis directly influences
OS. To further evaluate the role of EZH2 in cancer pro-
gression, we investigated the relation between EZH2

Table 1. Patient Characteristics

EZH2 Expression
Characteristic All Negative Positive P
{h=106) (n=40) (n=262)
SGX 167
Men . 62 20 42
Women 44 20 24
Average age, y 64.1 65.1 63.5 AB3
Histologic type 235
Adenocarcinoma 75 31 44
Squamous cell 31 9 22
carcinoma
Differentiation 688
Well differentiated 67 27 40
Moderately 28 10 18
ditferentiated
Poorly - 11 3 8
differentiated
Stage 157
1A 78 33 45 .
B 28 7 21
Average greatest tumor 25.8 213 285 014*
dimension, mm
p factor 103
0 80 34 46
1 21 6 15
2 5 0 5
ly factor 289
0 96 a5 61
1 ] 5 4
2 1 0 1
v factor 087
(1] 85 36 59
1 8 3 5
2 3 1 2

Abbreviations: EZH2, enhancer of zeste homolog 2; p factor, the grade of
tumor invasion Into visceral pleura; ly factor, the grade of tumor Invasion
Into lumphatic vessels; v factor, the grade of tumor invasion into veins.
*Significant P value.

expression and OS using Kaplan-Meier analysis and log-
rank tests. The positive EZH2 expression group had a sig-
nificanty shorter OS (P = .015) (Fig. 2C). Moreover,
when the positive EZH2 expression group was divided fur-
ther into a high EZH2 expression group and a low EZH2
expression group (Fig. 2A), the length of OS was in the
order of negative EZH expression group>low EZH expres-
sion group>high EZH2 expression group (Fig. 2D). This
dose-dependent relation between EZH expression level and
OS suggests that EZH?2 has a role in tumor progression by
influencing both the growth and metastasis of cancer cells.
Next, we evaluated the factors that contribute to OS
using a multivariate Cox proportional hazards model.
The analysis revealed that EZH2 expression and tumor
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Flgure 2. An immunohistologic analysis of enhancer of zeste homolog 2 (EZH2) expression is illustrated. (A) These are representative
images of EZH2 expression. (B) This scatter plot demonstrates a significant correlation between EZH2 expression level and tumor size.
(C) Kaplan-Meler analysis is shown for 2 EZH2 expression groups. (D) Kaplan-Meler analysis Is shown for 3 EZH2 expression groups.

size were correlated independendy with OS (EZH2
expression: hazard ratio [HR], 8.30; 95% confidence
interval [95% CI], 1.078-63.881; P = .04; tumor size:
HR, 115.729; 95% CI, 8.955-1495.680; P = .00,027)
(Table 2). These results suggest that EZH2 has a role in
cancer progression by enhancing cell growth and promot-
ing metastasis.
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Effects of EZH2 on Lung Cancer Growth

and Invasion ;

We also performed in vitro experiments to investigate the
effect of shRNA-mediated knockdown of EZH2 mRNA
using the EZH2-expressing NSCLC cell lines A549 and
H1299 (Fig. 1). Each cell line in which EZH2 shRNA
had been introduced (shEZH cells) had reduced levels of
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Table 2, Lifetime Analysis Using a Cox Proportional Hazards
Model

Variable HR 985% Cl P

EZH2 expression 2.80 1.19-6.59 018*
Age 1.05 0.98-1.13 150
Sex 0.72 0.17-2.89 649
Histology . 0.94 0.28-3.25 827
Disease stage ' 0.91 0.13-5,20 520
Tumor size 125.8 1.01-14339 046"

Abbreviations: Cl, confidence interval; EZH2, enhancer of zeste homolog 2;
HR, hazard ratio.
® Significant P values.

EZH2 mRNA measured by real-time polymerase chain
reaction analysis (Fig. 3A) and protcin measured by West-
ern blot analysis (Fig. 3B), whereas cell lines in which
scrambled shRNA (shSCR cells) had been introduced had
expression levels similar to those in mock-transfected cclls
(control cells). The in vitro cell growth assay using both
A549 cells and H1299 cells demonstrated that the growth
rate of shEZH cells was reduced significantly compared
with the growth rate of shSCR cells and control cells (P <
.01), indicating that EZH2 has growth-promoting activity
in NSCLC cells (Fig. 3C). The Matrigel invasion assay
revealed that shEZH significantly attenuated the invasive
activity of A549 and H1299 cells (P < .05), suggesting that
EZH2 may enhance metastasis of NSCLC cells (Fig. 3D).
These results support the observations obtained from dlini-
cal samples that EZH2 may enhance cancer progression by
enhancing cell growth and promoting metastasis.

DISCUSSION

EZH2 is frequently overexpressed in a variety of human
cancers and has been assoclated with aggressiveness, me-
tastasis, and poor outcome of several cancer types. EZH2
mediates histone methylation and recruits DNA methyl-
transferase in the silencing of a variety of genes. These pre-
vious reports prompted us to investigate the role of EZH2
in NSCLC. EZH2 was associated positively with tumor
size and was associated negatively with OS in patients
with stage I NSCLC. The repression of EZH2 expression
in A549 and H1299 NSCLC cells inhibited cancer cell
growth and decreased invasive activity. AH of these results
indicate that EZH2 is involved in cancer progression and
is a novel predictive biomarker of poor outcome.

From the data on 6644 resected NSCLC specimens,
the greatest difference in the 5-year survival rate between
cancer stages was observed between stage IA (pathologic
- stage; 79.5%) and stage IB (60.1%).%2 This indicates that
lung cancers frequently develop subclinical tumor pro-

gression or metastasis during stage I of the discase and that
molecular changes that occur during stage I discase are im-
portant determinants of outcome. The gene thatis involved
in these changes will be a good marker for prognosis and
should be targeted therapeutically to improve outcomes.

EZH2is one such gene: It is associated with changes in -

mor size that occur during stage I disease and is involved in
cell growth and invasion. Bachmann et al reported that
EZH2 expression was positively correlated with tumor
growth or prognosis in several cancers, induding mela-
noma and endometrial, prostate, and breast cancers,” and
studies of the value of EZH2 both as a molecular marker
and as a therapeutic target are warranted.

Prognostic markers may be different in different
stages of cancers. Examples are epidermal growth factor
recepror (EGFR) and K-Ras gene mutations, which have
been associated with survival in locally advanced or meta-
static NSCLCs, 2% whereas the association has not been
well established in early stage NSCLCs. Whether EZH2 is
a prognostic marker in later stages of NSCLCs, and
whether EZH2 is associated with EGFR or K-Ras muta-

‘tion in such stages will be important issues for the elucida-

tion of the role of EZH in the progression of NSCLCs.

EZH2 may change the expression of genes that are
related to responsiveness to currently available therapeutic
modalities through its ability to silence other genes. Thus,
EZH2 may indirectly change the responsivencss of cancer
cells to therapies. Recent seports have demonstrated that
EZH2 expression is able to predict therapeutic response
to chemoradiation in patients with esophageal squamous
cell carcinoma, and decreased EZH2 expression is associ-
ated with the expression of estrogen receptor and
improves responsiveness to tamoxifen therapy in patients
with advanced breast cancer.”®?’ Molecular-targeted
therapies that use the gene silencing ability of EZH2 will
be an interesting approach to cancer therapy. This
warrants a clinical trial investigating the efficacy of post-
operative chemotherapy for patients with EZH2-positive,
stage JA NSCLC. )

There have been several reports that EZH2 targets
several genes, including p15 (INK4b), pl6 (INK4a),
cycin A, cyclin D1, cydin-dependent kinase 1C
(CDKNIG; p57), and E-cadherin (CDHI).**3' These
genes, in turn, regulate other genes in a manner specific o
cach cancer cell type.?>*® A comprehensive analysis of
gene expression changes may be required to clarify the
whole picture on the roles of EZH2 in: NSCLC, which
will be attained only by summarizing studies from many
laboratories.
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Flgure 3. In vitro experiments are illustrated. (A) This chart illustrates the measurement of enhancer of zeste homolog 2 (EZH2)
messenger RNA (mRNA) by real-time polymerase chain reaction (PCR) after short-hairpin RNA (shRNA)-mediated knockdown
of EZH2 mRNA in (Left) A549 cells and (Right) and H1299 cells. Cont indicates control; shEZH, short-hairpin enhancer of zeste
homolog; shSCR, scrambled control shRNA. (B) Immunoblot analysis reveals EZH2 expression in the A549 and H1299 cell lines.
(C) In vitro cell growth assays are illustrated in A549 and H1299 cells. The growth of shEZH was significantly slower than the
growth of shSCR and controls. (D) Matrigel invasion assays are illustrated in A549 and H1299 cells. The invasive activity of ShEZH
was significantly weaker than the invasive activity of shSCR and controls. Error bars indicate standard deviations.

In conclusion, EZH2 acts as a positive regulator of
NSCLC growth and invasion, and its expression may be
useful as a novel prognostic biomarker in early stage
NSCLC. Studies on EZH should provide a novel perspec-

tive on personalized cancer therapies.
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