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AHECEY 586

mgEsrEE RE X
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[#3R] LEEEETF2ZEAEEEN (Epidermal Growth Factor Receptor-Tyrosine Kinase Inhibitor:
EGFR-KTD) Z X3 EKAMEMESENEKACE_AAAATHAEICHEO LR E, REEREDLD
R AEERTET A Z XML TW3, —4 TKrebs von den Lungen-6 (KL-6), Surfactant
protein (SP)-A. SP-DiI4F CE%E S NAEMMEADME A A~ —F—& LTHERCHSh T
LR, A TOFIRAIIMEREMIZBLATEY . BKAKKBIT 2 Zh b0/, A ~—0—DF HHiC
B ARFHIBELN TS, -, MFKL-ESMUCHRIETFOEBEEEA (singlenuclectide  poly-
morphisms; SNP} & BET 2 LOBENRHY . BEFNERORRZ ANERTIIZh MG/ A4~
= —OEPRRDFRESTREN TS,

[B] RO BMIL, KL-6, SP-A, SP-DBECKAICEWTHMEEMEORKICERATH S D
BBt L. BRAAEBRKAL TINGMEv— I —DEISEVWEHS1EN. EHIEAREMO
BIETFHREN L IF——E L OBFEIZOWTHLPITEZ L TH D,

[Fik] RERFREER & O K YRuhrlandklinik, University Hospital Essen® EEBLRRFZIZIBW
T, ATS/ERSOH A R 7 A AZit» ThReREMEMMZ (Idiopathic interstitial pneumonias: ITPs) &
BT ST 2495E R, FRAIMERJ & 0T S =206, 72 b CRCEBE R RFUB ZxRE Lis, B, H
AbLIFBERADHREZXHRE L, ENIUANADARD b DIEERS} Uiz, MIFKL-6itelectrochemilumi-
nescence immunoassay (ECLIA) ¥, IM{ESP-A$ & U'SP-Ditenzyme-linked immunosorbent assay
(ELISA)HEIZ KV HIE L, Rigfr o L4/ ADNA%HWTMUCHE L OSFTPDRIETFH O
SNPD & A &' 7 &#{Tol,

[#ER] FAYA, HAEAL LIZOIPsAEOMBFKL-6, SP-A, SP-DEIIREECHAFRIIEHETH
o, MEKLGHEIX FA Y AREFIZBONVTARICERALVBME (p<0.001) THY, miHESP-DE



X N AIPsAH (p=0.005) BLIUMEEH (< 0.001) OWFhbHEANCKLTHERICEETH
o, —HF TCMBESP-AMEIZIIAEMTOEWVWRRED 2hofz, EREMIFOME, MFKL-6HEIT
MUCHE G F%%rsd072037 L FEICAABE L, iESP-DIEIZSFTPDBET£%re721917, rs199837435 &
U're2243639 L FELRMMEEFRED T, WTIhOSERFTICEBWTH, ABOEW L MEKL-6F i
SP-DIE & OEEIIFE T, ABHTOINLDAS A= —b—OHEDBRVVIIBETFEHNEED

BWIERT 5O THLREN RS,

[#8H/] FA VAL HEADOH CIIEKL-6E X USP-DIEIC ABESE D, FOEWIIMUCIEB LW
SFTPDEEFEMOEEDBWNZ L5 D CHATRERTFREN,

A. TEBH

BRI BT AR EORIE:
B LT 5200 LORBORKTH D,
FEMEMEOERK E LTI, R A
M PORERMS, MUADORA, BRKECY
Nad F— R EO25RAICHML TR
ETH2L0REERBDHLBHMONTVS
25, KB ETE ROV OISR ERE SR
# (idiopathic interstitial pneumonias : IIPs)
EREERTWS, MEMEME, FiZIPsOHic
REEHAE T TFRARBINESH D Z LB HbH
TRV, RYOZH L EORERMAREET
HBD, BREETIIIPsORENIEERT R, WEX
BRRER L UFERERERE R L2 EITED T
T LLENRTHWAERE, Iy EHOBEHFE
TEREE OE= R Mgy —1 & LTomn
B ~w—h—DIGHIX, BREEDLDHTH
RAEEZ2HN5,

MEMEHRROMBEAS F~—T—ThHD
Krebs von den Lungen-6 (KL-6) . Surfactant
protein (SP)-A, SP-Dix, LAEIZBWTHE
SNRERMETH DH, 19994 L v HEFIT B
FThBRETCIRINLDRAS A~w—T—% B
BRICBWTERT 2 2 L BTREICR Y, BRE
EEF200F REU LOMES TR TS, L
PLEBRL, BEATHEINDOMF AL A ~v—
B —IIHEMICHE SN THDDHTHY , K
kRANCBITHEAEOT—ZIZRLNL TS,

%7, MEKL-6EBMUCHEE T OREES
A (single nucleotide polymorphisms; SNP) &

T3 L0BERDY, BEFHNERORR
AR TN BB A A —H—DER
RRDFENRRE I TN,

U EDOER LY AHATIIKL-6, SP-A,
SP-DAERKA BT HHEEIROZWICE
HTHANENPERIL, BERALEEALT
b i — b — OEIEV SR H S0 E
b Lz, Ehiz, SNPREITZELCTH
ANEMORGEHNARBWE LF>—V—HELD
BRIz ST RF L2V,

B. IRAX

20074F 2AA520114F 128 ¥ CILERREIR
Be/2 5 TNZ F YRuhrlandklinik, University
Hospital CATS/ERSOH A K5 A Lizftvs,
K. B, B — &30 TIPs & BT
Ehie24EF (KA > A1444], BAAL105
#) | FAMMEAER & U S Li-206] (FA YA
1061, BARANLH], ) Xl L, FRZE
# A (healthy subject; HS) 4405EH] (KA YA
16541, AAA27561) HagE L,

PI2RRC B 2R L., EOoRE L /=%, 80
CTHMETE L, £0%, MiHKL-6% electro-
chemiluminescence immunoassay (ECLIA) {#:
W& B, MmiFSP-A, SP-D#%sandwich-type
enzyme-linked immunosorbent assay (ELISA)
Bz X v E#hEndlE Liz. DNAOHIHIL-80
CTHRERT L2 ERAV, 7= /-7
oA LE, =¥ = LERBRIZ X o TTT
o 7r, MIEKL-6fE & SP-DIEIZBWTHAA L



FAY ADBIc AFEZZROEZ LB, Zh
LItEBE 525 B ASNPELTOIEL
fiEMretge & L, Fast Real-Time PCRIEIZ L W & o
VT ETok,
1) MmiBKL-6ICEEE 5 2 DSNPIZDW i, 1|
RIEXMOBER DO TROEI AL TT ok
A BANFAERMUCIE T £ OSNP
(rs4072037) ZFEATHR L LT,
2) M¥ESP-DIZEE%E 5 2 H5SNPIZ2W T,
HapMap7' 0t = 7 57— & ~—R % HVCCEU
(Utah residents with ancestry from northern
and western Europe) =F/R— & JPT (Japanese
in Tokyo, Japan) = dx— kBT A 2RBEEIT
W, B TFHEEIZEERRDSFTPDREGT L
?D18 SNPsZEFELKE, ZHbD5H, BEIT
THRAIBRER DV THIROFZ A B 7T w4 B
AFETREA2rs721917, rs1998374, rs2243639,
re3088308004 SNPREITHI&R L L,

(BRI ~DACR)

FRFROKBEL, € M/ b - BETFHR
MR Y 5 mEdRet (FAK134F3 A 29 H 3CH
¥ - REFHE - BFERELSHBLE) ZE-

THERlzh, YREoe N AR mELEEN

ETABINEXBILEIBA 74— AF
ey FBREONEERE L, BEDTT
A 78— BT UCHIE R EBEL TV 5,

C. IR&ER
1) MiFKL-6D AR L MUCIERFERILD
S

WM BRED S b, MFKL-6ORERFTRET
HolIPsBE26TA (KA Y A @ 14241, HAE
A 1 10661) | FEARIMMREE206] (HAALO
B, FA7ALOH]) | b UCEEEIBA (F
AV AN 768, HAALLOB) DBRELERE
Table 1iZ/857,

F4 N Y ARBIT 5 IMIEKL-6DME MR
Zhw—b— ¢ LTOFHEEZRHFLE,
Figure 1AIRT L 51T, FAYARZBNTHH
AN LR, R EMIRAE S O KL 6fE i it
BELEATHREILEETH 7= p<0.001) ,
T, AT TORL-GED LB AT 7 E.
EER BT FA Y ADMFKL-6ENL B A&
AL DERICBEEZRLESR (p<.001) | ME
PERi R B TIX T OEIFHH ERIC AR TR

Table 1 - The clinical characteristics of study subjects for KL.-6 analysis

Patients with ILDs German Japanese pvalue
Number of subjects 152 115
Age, years 674+ 08 87.5+£0.8 0.659
Gender, Male / Female 94/ 58 771738 0.388
Smoking status, Non / Ex / Cu / unknown 68/56/15/13 44/55/14/2 0.282
VC, percent predicted 67.3+ 1.6 72,0+ 2.1 0.103
DLco, percent predicted 483+ 1.5 47.5+1.8 0.642
Disgnostic categories of ILDs

IPF, n 92 61 0.320

NSIP, n 44 34

COP,n 6 10

Drug-induced ILD, n 10 10
Healthy subjects German Japanese pvalue
Number of subjects 76 110
Age, years 451+1.2 45.8+0.7 0.345
Gender, Male / Female 83/43 62 /48 0.083
Smoking, Non / Ex / Cu / unknown 36/9/19/12 66715729 0.876

Data are shown as mean + SEM. Statistical significance was tested by Mann-Whitney U/ test or Chi-square test. ILD, interstitial lung
disease; Non, non-smoker; Ex, ex-smoker; Cu, current smoker; VC, vital capacity; DL¢o, diffusing capacity of the lung for carbon
monoxide; IPF, idiopathic pulmonary fibrosis; NSIP, nonspecific interstitial pneumonia; COF, cryptogenic organizing pneumonia.



Nnolz,

WIZEVE PG R B & # & CROCHENT %
fTolebZ A, HiI# THEME (area under the
curve; AUC) 1% R4 AT0.967  (p<0. 001,
Figure 1B), HAA T0.987 (p<0.001, Figure
1I0) L EBIZAETHY, MIEKL-6 KA
ANZBWTHHEEMRDEZW~—I—& L
THRATHDHZ EPRENT, £, Table 2
WART X912, ZRBORE - FRELZ T
EKL-6DZWI T v M4 7fEIX. FA VAT
659 U/ml, HAAT461 U/mlTh-oT,

MUCIERF2Rrs4072037T DB FAIZ &
IZM{EKL-6E% bk L7z & Z A, Figure 2AiZ
AT EICWVTHOREBEFHICBWTHHE
PERT R BB ORL-6EIT A B/ E L v &fE
T Y. Figure 2B-DIZ/RT X 5 ICRIE M Z
BELBEELENT 5 MIEKL-6DAUCHE
A/A : 0.991 (p<0.001), A/G :0.990 (p<0.001),
G/G : 1.000 (p<0.001) &V \fh%}\ﬁEUROC%
BOAUCK W K&, BB h v b A 7 HE)
A/A :397 U/ml. A/G: 461 U/ml, G/G :
U/mlT&Ho7= (Table2) .

MEKL-6EIZ 5 % Hrsd07203TBATEID
ZSRIZEIRIC & 5 L2 BT Chat Lf:#\%%
Table 3IZ/RT & 9 1rs4072037 &5 T 2L, 4
W, A, BEMEREOFEL Vo ZMET &
WS L CARICIIEKL-6fE & ABRE3 5 Z L A8
RENTZA (p=0.009) . AREDE L ML
KL-6EL OHBEIIARE TR Aok
(p=0. 328),
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(A) Serum levels of KL-6 according to ethnicity, compared between
healthy subjects and patients with interstitial lung diseases
(ILDs). Each point represents the serum KL-6 level in the studied
subjects (HS, healthy subjects; ILDs, patients with interstitial lung
diseases; NS, not significant). The horizontal bars represent the
mean values. The significance level was set at o« = 0.0125 (4
comparisons in 4 groups). ***p < 0.001 (Mann-Whitney U'test).
Receiver operating characteristic (ROC) analyses were performed
for patients with ILDs and healthy subjects in (B) German and (C)
Japanese cohorts. Arrows at the top left corner show the points
with best sensitivities and specificities.
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H A A275

iF % iESP-A% L O'SP-D
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L7, Figure 3ABLUVBBIZRT LT, F
AVANZBWTS BARA L FER, SP-A, SP-D
DWTNHREEE L i L THPsBRFIZBWNT
HEIZEETH oz, £z, Figure 3CEIV

Table 2 - Optimal cutoff values of serum KI-6 according to ethnicity or rs4072037 genotype

Ethnicity rs4072037 genotype
German Japanese A/A A/G G/G
Cutoff value, U/ml 659 461 397 461 503
Sensitivity 0.862 0.939 0.958 0.986 1.000
Specificity 1.000 1.000 1.000 0.981 1.000
Accuracy 0. 908 0.969 0.977 0.984 1.000

The optimal cutoff values are determined as the serum levels of KL-6 which show the best sensitivity and specificity in ROC analysis.

Accuracy = (true positives + true negatives) / total subjects



BBIZRT L 9IZ, FAYAIZBWTHAARA
& [FkE. SP-A. SP-DOWTH G REEH L i
LCIPsBEFICBWTHERICEE TH -7,
%7z, Figure 3CE L U8DIZ/~T X 91z, IIPs
BE LEBEE L OROCENT TIX, FAYA
(SP-A: AUC = 0.940, SP-D: AUC =
0.977) IZBVTH, HAAN (SP-A: AUC =
0.902, SP-D: AUC = 0.973) ¢[EicZnD
DOmE~—H—PBIPsDBHICEHTH D Z
EWRENT, 2. A Y ADIMiESP-DfE
IXIIPs R (p=0. 005) IZB W T HEEH A (p<
0.00DIZBNTHHAALVEAFRICHEETD
-7z (Figure 3B) —5 T, MIESP-AMEIZIZA
HEEOEZRD P oT- (Figure 3A) ,

SFTPD&f=+2%rs721917, rs1998374,
rs2243639, rs3088308DEA 1B Z & IZIiF
SP-DiEZ# Lz & = A, Figure 41ZR7 &
AT, 42DSNPsD TR TOB BRI
T, [IPsBEDMESP-DIEIFEEE LV b E
BlZEfEE o7z, —J T, Figure 4AIZRT &
21z, IIPsBE ., EHEONTHIZEBWNT
b, rs721917 OB TH Z &2 fiESP-DEM
B2 B 2380, CICEETSP-DIEAK LI
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(A) Serum levels of KL-6 according to rs4072037 genotype,
compared between healthy subjects and patients with interstitial
lung diseases. Each point represents the serum KIL-6 level in the
studied subjects (HS, healthy subjects; ILDs, patients with
interstitial lung diseases; NS, not significant). The horizontal bars
represent the mean values. The significance level was set at « =
0.0056 (9 comparisons in 6 groups). ** p < 0.0056, ***p < 0.001
(Mann-Whitney U test).

Receiver operating characteristic (ROC) analyses were performed
between patients with ILDs and healthy subjects in (B) A/A cohort,
(C) A/G cohort, and (D) G/G cohort of rs4072037. Arrows at the top
left corner show the points with best sensitivities and specificities.
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Table 3. Linear regression analysis for serum KL-6

Regression coefficient  standard error p value
Univariate analysis
Age, years 35.413 4.090 <0.001
Gender, female vs male 135.546 133.043 0.309
Smoking, Non vs Ex vs Cu 23.001 88.610 0.795
Ethnicity, Japanese vs German 730.926 125.844 <0.001
154072037, A/A vs A/G vs G/G 333.670 93.596 <0.001
With or without ILDs, HS vs ILDs 1489.534 104.439 <0.001
Multivariate analysis
Age, years 4.989 5.263 0.344
Ethnicity, Japanese vs German 117.823 120.173 0.328
154072037, A/A vs A/G vs G/G 213.973 81.802 0.009
With or without ILDs, HS vs ILDs 1533.652 159.022 <0.001

Non, non-smoker; Ex, ex-smoker; Cu, current smoker; HS, Healthy subjects; ILDs, interstitial lung diseases.

5.2 5 SFTPDEAE T- 2 D%
E R ENR AT CRES L2AE R, Table 512779
WY, rs721917, rs1998374, rs2243639/Z- OV T
(2 If{ESP-DAE & OFHES %38
rs3088308IZ DV TIT A B 2RI R &



Table 4 - Characteristics of study subjects for KI.-6 analysis

German Japanese p value

Patients with IIPs

Number of the subjects 138 94

Age (years) 67.4+0.8 68.0+1.0 0.982

Gender (male / female) 88 (63.8%) / 50 (36.2%) 64 (68.1%) / 30 (31.9%) 0.497

Smoking (Cu/ Ex / Non/ ND) 14 (10.1%) /54 (39.1%)/ 11 (11.7%) / 46 (49.0%) / 0.297

64 (46.4%) / 6 (4.4%) 35(37.2%) /2 (2.1%)

VC (percent predicted) 66.1£1.6 703+£22 0.163

DLco (percent predicted) 47.7£1.6 448+1.8 0.255

Diagnostic category (IPF / NSIP) 94 (68.1%) / 44 (31.9%) 61 (64.9%) /33 (35.1%) 0.609
Healthy subjects

Number of the subjects 165 275

Age (years) 36.5+£09 49.8+04 <0.001

Gender (male / female) 60 (36.4%) /105 (63.6%) 227 (82.5%)/48 (17.5%)  <0.001

Senokicg (01 s o, 0) 41(24.8%)/20 (121%)/ 82 (298%)/62(2.6%)/ |

90 (54.6%) / 14 (8.5%)

131 (47.6%) / 0 (0.0%)

Data are shown as mean + SEM.

Statistical significance was tested by Mann—Whitney U-test or Chi-square test.
Cu, current smoker; Ex, ex-smoker; Non, non-smoker; ND, no data; IIPs, idiopathic interstitial pneumonias; VC, vital capacity; DLco,
diffusing capacity of the lung for carbon monoxide; IPF, idiopathic pulmonary fibrosis; NSIP, nonspecific interstitial pneumonia.

Figure 3
A. 1000+ B. 100007 P —
. ok | |
. - -
= : g ~ 10004 3 ot
£ H . £
= i s —%— %_
& 3 & e £ *
< 1005 = g A . = 4
& é _g & 1004 b g
5 -3 £ 4
5 H ¥ 3 '
2 ¢ I & ¥
. l " . % .
Y -
10{ # *

— 5T, AFEDOE WL MESP-DE & OFEE
IXEETII o T,

D. £

AHFFEIZL D, KL-6, SP-DE L U'SP-A
MEAN &R RA Y AT BEMEZ% D
BRI H AR IE~Y—b —Th 5 Z LR

T T T T T T T
HS 1IPs HS 1IPs HS 1IPs HS

T
1IPs

bhbigolz, RKHZ, FEDMEFEKL6

EREARANZHESR R, Y ATERICEHET
» Y . ROCHAT > RO I MIEKL-6D N »
FATERFAYANEBERANETERSZ

Yl EBRRENTE, EDHIT. MUCIEETLR

German Japanese German Japanese
C-mo/,r 1.0 D-mc(, 1‘0(_,
& L /f § §
German Japanese German ] Japanese
s L0 & 10 O e 10 © =
- Specificity 1 - Specificity 1 - Specificity 1 - Specificity
Figure 3

(A) Serum SP-A and (B) SP-D levels in German and Japanese
cohorts. Receiver operating characteristic (ROC) curves of (C)
serum SP-A and (D) SP-D in German (left panel) and Japanese
(right panel) cohorts. The horizontal bars represent the mean
values. The significance level was defined « = 0.013 (four compari-
sons in four groups). ***p < 0.001, **p < 0.013 (Mann-Whitney
U-test).

Niginot-, AERMEEZBDID>DOSNPIZD
W, i, AN, IPsOFELZEOT-EEE
FRMT 24T o T2 fER. W OSNP S ARDEN
RMPsDAHE & 337 L CIliESP-DIE & A8
D EMNRERTE (rs721917;p<0.001,
rs1998374;p= 0.001, rs2243639; p = 0.038) ,

rs4072037 DBR T R3O K F & 137 L
THEKL-6EICEE LR KIETZ & A 5D
WZirotz, ¥z, mMESP-AEICIIAFERMT
ZRRVDS, MESP-DEIXIIPsEE IZB W
THREHEIIBNTH, BARAXY K1Y
ATERICHRETHDZ LW RENE, 2£E
FENTIZ X o CTSFTPDEEF E D3> D SNP
(rs721917, rs1998374, rs2243639) A AFEDE
WRLIIPs DA 4 & 13357 L T M iE SP-DIE - 42
LTWBZ EBRHALMTRo T,
AFAROEERRIZ, MEKL-67% b LI



— SP-DOEAMUCI, SFTPDOE BT LD
S SNPIZ Lo CRAZ S = & &2 A2 k—
?;; HFE e -; FEHWTH BRI LEATH S,
“1_-—4 g° ?i%g 2" .;."?’ - rsd072037V IMUCIE{5 T Dtandem  repeat
CoEely T B T (TR) ¥ & EGIRFHIZHD = LBH bR
H3 IIPs H3 11Ps HS IS 3 11Ps H3 1IPs HS IIFs :Z 25,579 Y- Ss ] o o .8 —Cj;s U * TR&M:I‘S‘LO72037@AT V}I/'G‘Ij\é
e T TR T Tk T Tl T & G VATV E B, TRESI
W™ ] ] T T w) | RELEHEOHRE Shb YT AR
SEAR .5 75 € + ¥ 7| #EEETIILLL, TREOKEL
2k i* T W | MUCIHFRE OKLGHIREE L, ik
" e ’ KL6ES&iEL 25 = L AHRIS NS, —
TELELE "CELELDE "EELE EELE| 5 CSP-DATiIN-terminal domain (NTD)
—— ) ) BHEOVANT 4 FREBICE > THRHEE

Serum SP-D levels were compared between each genotype: (A)
ra721917, (B) rs1998374, (C) rs2243639, and (D) rs3088308. For
each genotype, data of the German cohort are shown in the left and
those of the Japanese cohort are shown in the right. The horizontal
bars represent the mean values. (A), (B), (C) The significance level
was defined as o =0.006 (hine comparisons in six groups), ***p <
0.001, **p < 0008 (Mann‘Whitney U-test), (D} The significance
level was defined as ? = 0.0125 {four comparisons in four groups).
*4p < 0,001, **p < 0.013 (Mann-Whitney Uest),

BERTHZLBALATEY, TOESN
2 & o TiESP-DIEA B 72 5 waatE AR
Sh T3, NTDERICHE T Hre721917
OBETE & SP-DoT O EE OFREH Bl
LT AZ LRIBRICHRESINTWEBR,

AR RIZL Y, collagen domainiZf{i/E

Table 5 - Correlations between serum SP-D levels and SFTPD gene polymorphisms

vatiable Regression coefficient (95% CI.}  p value VIF
rs721917 Univariate model
C/ICvsT/ICvsT/T 55.276 (28473 - 82.079) <0.001
Multivariate model
C/ICvsTICvs T/T 35.149 (15.341 - 54.957) <0.001 1.031
age -0.444 (-2.009 - 1.121) 0.578 1.978
Japanese vs German 24.061 (-13.125 — 61.246) 0.204 1.437
HS vs patients with ITPs 307.740 (260.743 — 354,736) <0001 2.515
rs1998374  Univariate model
C/ICvs TICvs T/T 86.550 (59.832 - 113.269) <0.001
Multivariate model
C/ICvsTICvs T/T 36.172 (14.289 - 58.056) 0.001 1.203
age -0.353 (-1.918 - 1.213) 0.658 1.972
Japanese vs German 11.114 (-28.165 — 50.393) 0.578 1.598
HS vs patients with ITPs 304.645 (257.602 — 351.689) <0.001 2511
rs2243639  Univariate model
C/ICvsT/ICvs T/T 38.179 (8.965 - 67.393) 0.011
Multivariate model
C/ICvsTICvs T/T 22.707 (1.310 - 44.104) 0.038 1.017
age -0.360 (-0.449 — 0.654) 0.654 1.976
Japancse vs German 29.314 (-8.000 — 66.627) 0.123 1.423
HS vs patients with ITPs 306.421 (259.045 — 353.798) <0.001 2.514
rs3088308 Univariate model
A/Avs AT 37.750 (-37.732 - 113.231) 0.326

The genotypes of each single nucleotide polymorphism are arranged in the order of lowest to highest serum SP-D levels.
CL confidence interval; HS, healthy subjects; IIPs, idiopathic inferstitial pneumonias; VIF, Variance inflation factor,
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