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Table 2. Univariate analysis with Cox proportional hazards regression models of predictors of acute
exacerbation of idiopathic pulmonary fibrosis

Univariate analysis Hazard Ratio 95% CI P Value

0.92-1.04

0.99-131

0.95-1.01 0.087

0.67-1.07 0.168

0.55-2.88

Lymphocytes, % 0.93-1.05

0.90-122

=74 except for DLco [71] and BALF CD4/8 [73].
Definition of abbreviations: CI = confidence interval; Sex code is 1 for males and 0 for females;
Smoking history, code for never-smoker is 0, code for ex-smoker is 1, and code for

current-smoker is 2; SLB code is 1 for yes and 0 for no; disease progression = decline of at least
10% in FVC, ; see Table 1

Table 3. Stepwise multivariate analysis with Cox proportional hazards regression models of

predictors of acute exacerbation of idiopathic pulmonary fibrosis

modified MRC scale, 2 and above

10% decline in FVC at 6 months, yes

260 1.01-7.45

2.93 1.46-5.85

0.049

n=70, because only patients for whom all data were available were included in the analysis.
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interval 1(CI) 1.59—4.88); p<0.001; Table 4].
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Table 4. Univariate and stepwise multivariate analysis with Cox proportional hazards regression
models of survival in idiopathic pulmonary fibrosis

Univariate

Age

modified MRC scale, 2 d above jags
Pa0O,, g
DLc, predicted : :
SLB, yes ‘

BAL

Hazard Ratio

P Value

95% CI

1.02 098-1.06  0.446

2.54 150432 <0.001
097 095100 0041
072096

1.40 083235 0250

Neutrophils, %
Eosinophils,

Albumin , mg/ml

Acute exacerbation, yes

10% decline in FVC at 6 months, yes

1.06 0.97-1.16 0.170

105 093118 0418

1.00 092-108 0999

2.79 1.59-488  <0.001

3.37 1.71-6.63 <0.001

Definition of abbreviations: Acute exacerbation (AE) code is 1 for yes and 0 for no; CI =

confidence interval; see Table 1

0 12 24 36 48 60 7|2 8'4 96 108 120
Survival time (months)
—— Without acute exacerbation ---- With acute exacerbation

Figure 2. Kaplan—Meier curves for survival for with or without acute
exacerbation. There was a significant difference in survival
between patients with AE [median survival time (MST), 26.4
months] and those without AE (MST, 52.8 months) (log rank
test, p=0.0002).
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Multi-centric Retrospective Cohort Study of the Postoperative Acute
Exacerbation of Interstitial Pneumonia in Lung Cancer Patient.
(Progress report)

Toshihiko Sato', Hiroaki Sakai', Satoshi Teramukai?, Ebina Masahito®, Kazuma Kishi®,
Haruhiko Kondo®, Yoshitaka Fujii®, Takashi Kondo®, Hiroshi Date”®

'Department of Thoracic Surgery, Kyoto University
*Translational Research Center, Kyoto University
3Department of Respirology, Tohoku University
‘Respiratory Center, Toranomon Hospital
*Japanese Association for Chest Surgery

Postoperative acute exacerbation of interstitial pneumonia (AE) has been a major concern among
thoracic surgeon. AE was identified as the top cause of peri-operative mortality in the annual report of the
Japanese Association for Chest Surgery 2008. High level of serum LDH, KL-6 and low %VC, DLCO in
lung function test has been reported as a risk factor for AE. However, these reports based on the small cohort
less than 100 patients, the results are still disputable.

In order to cumulate cases for identifying the risk factors, multi-centric retrospective cohort study is
planned under the initiative of the Japanese Association for Chest Surgery. The 33 institutes are participating
to this study and 1041 cases of IP with lung cancer and 112 cases of AE were cumulated in January 2011.
The largest cohort in this particular field shall be realized when the data recruitment is closed at the end of
February 2011.
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MR BT BB ER EF OB xS &
mAEHETERY  BE O NEF: W @'t AW k"

[BR)] BEAFESEIERRMERE (IPF) (2B 1 5 RHIN- 7 B F L 2T 4 (NAC) IR AR EDH
AL U Ny 7 R & OBEM A BET 5.

[t KUY 2006564 A 7252009410 A £ TICHUBRICABE L, 12 » A BINAC B R A%
15 (352.4mgx2 /B EWAT U EERE 1 EH 5 WX T EOIPF B 1241(70.5 £ 5.925%, Hik/
29,/ 341, cIPF/pIPE: 11 /1§, EEET /LE : 11/ 14 ZHRIC, NACEAG6 »
A% DFVCELR CTHREDRHEEZITV, BEHG% L EOHEMS 2 \WIT 5% KMOEL), &
LR (5% LA EDIE T ) ICTFVC & L Ry 7 A< — 0 —ORBFHZEIC OV TR LZ,
Ry 7 ZA<w—Hh—& LT, MFHRINT T (GSH), BT 7 V& F 4 (GSSG), ELA
BB 7 2 F 4 L H(GSH / GSSG), fid bk Ka~L4 % F(ROOH), R 80Hd-G % FRHF
HIZRIE L7,

[F2] 6 » BROMBHEDT, RBFLZEIF, E{LBEIFIT, FVCELE(m L SD)ITEE
2967+ 152ml / 6M, —94.4=+225ml " 12M, EALEE—223 £87.4ml / 6M, —296+499ml
12M & BEMTHERBED OME 23807 (P=0.01, 6M). FVCE(LROZIRIX, KEFHT40=:
6.8% . 6M, —4.6+11.7% / 12M, BALEETIZ—83=*3.1% . 6M, —109+183% / 12M &
EEBTIZIEHICFVCO LR 2D, BB LEMMFVCETERORD 2R D7, LRy
7 Aw—H—i%, SETITGSH DM, GSSG DL, GSH ,/ GSSG D EERBD N, TE
BT, BA6»H#BLY L Ry Av—h—DRELRYD, B(LRETIIRAG6 » A TELLE
VRyZ ZA=w—h—NRAL12 » A CHREINDEMIZH -T2, (GSH/GSSG : ZEREBibEE
105 +223 /' —243+195 / 6M, P=NS, 232+356,/—189£76.5 7 12M, P=0.016)

[#528] FHIPF I BV T NACRAFREDHEGEIZ LV FVCORBL ZMEIT5 L Ex 60, LRy
7 ARG ADWE L OFENE LRI

D BURKBER Y 2 - KRR SRR
PR ERARAER
T OE AR AT D

%

BATFEHE  WFGEorEE
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An assessment of the long-term efficacy of inhaled N-acetylcysteine
on lung function and redox balance in early stage of idiopathic

pulmonary fibrosis

Yoko Muramatsu', Keishi Sugino', Keita Sato', Susumu Sakamoto’,

Yujiro Takai', Junko Tatebe?, Shunsuke Morita?, and Sakae Homma'

'Department of Respiratory Medicine,
*Department of Clinical Laboratory, Toho University Omori Medical Center, Tokyo, Japan
P! ip

Objective: To assess the long-term efficacy of inhaled N-acetylcysteine (NAC) mono-therapy on lung
function and redox balance in early stage of idiopathic pulmonary fibrosis (IPF), we conducted a retrospective
study of 12 patients (9 males,3 females; mean age 70.5£5.9 y, 11 clinical IPF, 1 pathological IPF) with
progressive IPF between April 2006 and October 2009.

Methods: Disease severity of IPF according to the Japanese Respiratory Society criteria were stage I in 11
and stage I in 1. All patients were treated with 352.4 mg of inhaled NAC via a nebulizer twice daily for
12 months. Before, 6 months and 12 months after the therapy, the levels of total GSH (tGSH), oxidized
GSH (GSSG), and hydroxyperoxide (H,O,) in peripheral blood, and 8-hydroxydeoxyguanosine (80Hd-G)
in urine were evaluated. Deteriorated response to therapy was defined as decreases in forced vital capacity
(FVC) of 5% or more, and improved or stable response was defined as decrease in FVC less than 5% from
baseline over a period of 6 months.

Results: At 6 and 12 months after the NAC therapy, FVC in stable group (n=9) revealed significantly higher
than that in deteriorated group (n=3) (96.7 £ 152 mL/6M, -94.4 & 225 ml/12M vs. -223 £ 87.4 mL/6M,
-296 X 499 mL/12M, P=0.01/6M, P=NS/12M). At 12 months, all redox markers were improved in stable
group. The change of GSH/GSSG ratio in improved or stable group revealed significantly increased more
than that in deteriorated group (232 £ 356/12M vs -189 £ 76.5/12M, P=0.016). On the other hand, in
deteriorated group, all redox markers were deteriorated at 6 months, but thereafter improved at 12 months.
Conclusions: The present study suggest that the clinical efficacy of inhaled NAC monotherapy in IPF can be

accompanied by an improvement of redox imbalance.
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EhA3RNEMDOAFVF U hThAHIEHEERERE
(reactive oxygen species ; ROS) DIFTENEE L H %
5TV 5. ROSIIATRMIE O RIEDEE, F1&
FENTAE U B LR RO HESE A DM B
ELTWA2~Y, —FKT, MoEs08ImE
GSH 7, IPF OFRERHETHED LT FFIoETH
THEZTHEY . ZOL5RL Ry 7 ANRT
Y ADREENIPFOBR OO E D& LTEE SN
TW5.

NACIZ, ZOGSHOHIBE®E & L ChimhiER
EETHEL LIS, EEEMEBROADANL Dy —
ELTERL, FICIIRESEYA A v OEAE
WHT AT, FREIERLRETLLERZS
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ZE, REIIPFBFIZE T 5 BRHINACRARKIE
DEEERHE LV Ky 7 AFIE & OBEM: 2 LLREY
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1

HWRELVTE

2006424 A 75 20094E 10 A £ TIZYBTITABE L
RBEOEEE 1 EHD VT LEDIPFEET
12 » A BINAC W A E 2kt L 7= 12401 (70.5 + 5.92
w5, B 4otk :9 /341, cIPF ./ pIPF: 11 7 14,
HEEE] NE: 1/ 1) ERLRE L. BFY
BERVRT. fods, ERKRAIPF DOBRTILIEA TS
B8 OVE AR BT T B B Ak W VBT HE U7

FiEIE, NACBS24mgx2/ H)E A4 v HoOBH
¥R T 5 A P—(NE-UOT) THRAL, WAG6»AtRD
FVCELRE AW TERERDRAEZTY, TOR
12 » AETOFVCOEEBE Uiz, F W AR,
WA6 A%, WAR # ATV Ry 7 A~w—0—
FRIELE. VRy 7 Aw—h—L L THIF#HRS
NV A F A (GSH), )P B 7 v E F A v
(GSSG), 3 @A EILEL S NV F 4 2 (GSH /
GSSG) b, 4 Mk K Y43 F(R-O0H), 5)F%
H8OHA-G D STEH #HIFE L, ERRZE & OBEN
BB L. BEDEHERL, FVCS%U LD
Bin&E, FVC+ 5% RMOELERE, FVC5%
ULoEVvE2EILE L, XFEERAEEZEOETEE
B, EpE B R Y L 2B T HBRET 2T o 7.
72 B I GSH, GSSGIE, Oxis Researchf1:¢> GSH/
GSSG-412 assay kit, I # ROOH i Wismerll £ &
FR.E.E, FR™80Hd-G&EILELISA kit% AWV THIE

BEER

FEGIEK

FE (5, FHESD)
PR (B &0

WE (Current/Former/Never)
Smoking Index

2 (Clinical/Pathological)
EREE (/1)

Pa0,

PaCO;

VC (% predicted)

FVC (% predicted)

TLC (% predicted)

DLco (% predicted)

KL-6
SP-D

Lowest SpO, ((MWT) (90% =/90% >)

12

70.5+5.9 K%

9/3 4

1/10/1

672915489

11/1

11/1

86.8 =8.2Torr

40.0£2.5Torr

2.69£0.69L (88.3X13.9%)
2.65+0.70L (87.1£15.0%)
3.98+0.89 L (84.5£11.6 %)

10.35+3.20 ml/min/mmHg (60.5+15.7%)

1033480 U/mL
265+ 172 ng/mL
9/3
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m NACZERE (n=9) 5 Hlowest SpO, 90%> 244
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0.35 1
0.25 1
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£ oas ] (4.0 6.8%)
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6M 12ZM
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g2 2BHCBIT HEETR

PHERHIE  (FEHI%) LERE (9B)) ARRE (31) P&
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# 7 (Clinical/Pathological) 8/1 3/0 NS
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Pa0» 88.0+9.0 83.2+4.1 NS
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TLC (% predicted) 4.08+0.95(85.6+11.7)  3.65+0.71 (81.7+13.0) NS
DLco (% predicted) 10.613.60 (62.1+18.0) 9.547-1.84 (55.8+3.25) NS
KL-6 1118497 778£390 NS

SP-D 271172 250209 NS

Low Zﬁ;gﬁéan 712 21 NS

L7-.

B R

IPFI261D 6 » H 1% ORI EHEL, ZEHEN
9B T EE8M, WE141), EALEE(EMT E)23
BITHo7=. %D H b desaturation(lowest SpO2 90%>)
BT3B, BEHEN 20, BN 1FTHY,
WL EFEEIL I ETHo7-. FVCE/LLEm+
SD)iE, KEBET9.7X152 ml,/ 6M, — 944+
225ml / 12M, E A T — 223 + 87.4ml / 6M,

—296 £499ml / 12M & BEH THE R FVC D
DO % F © 72 (P=0.01 / 6M, P=NS / 12M).
FVCEROREIZ, RE TL0E68% / 6M,
—46+11.7% /7 12M, BALBETIZ—83£3.1%
6M, — 109X 183% I2M & ZE# TIT EHIC
FVC DM %R, BALBIZH L EHMFVCET
DOIMF 2RO, FBABIZBONTHLMMNS
I2MIZ 2T, FVCHEIA ERR0BenIz 2 M
BRI (K1), 2BICBT A RS AROBEY
RETHE, WTFhOHEE LHALAREEETRD R
M7z (42). IZ, desaturation D72\ (lowest SpO2
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-0.05
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%04
& _
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A B2 T — 175 +£354ml . 6M, — 10 =
707ml / 12M T & 0, T EBICHE L TIX
desaturation DHEIL L A FVCELEBIZEZR DR
o=, BEGBEZB\TIL, desaturation O 72 UM 3
TIE6M LR FVC 23 E L, desaturation D &H 5 T
ITOMUEBIET LT 2 ([®2). F72, desaturation
DIRVIFI RO FVC EL & & 2 E LR L E AR
R (EIEEE | or D> lowest SpO2 90% = ) Dk
B LWET AL, ZMOBEATOFVCELRED
TEH-90ml TIRIEFRE TH - 72 (X3).
WIZRBIO LV Ry 7 A~w—h—OfFREERHELE
ZRRE L7z, tGSH O &b & 12 Fil e CTHmEm
2R L7205+ 159.2uM / 6M, 33.3 +140.3uM

12M, P=NS). Rz & 5 &, BEMGEML, &
EBEIERAD U (RERE B LEE £ 221+ 176.3uM
/ — 642+ 823uM  6M, P=NS, 60.2 & 144.8uM
/ — 473+ 107.0uM / 12M, P=NS)(K4). — 4,
GSSG DAV BIZ 2 Tik6M THEI L 12M T
M %R L72(0.02£0.75uM / 6M, —0.167 = 0.66puM
/ 12M, P=NS). ZERIRED, BRI IER
AR (ZERE/ BB —031£04uM 09 £
0.82uM /6, P=0.041, — 0.4 = 0.6uM /" 0.4 + 0.40pM
/ 12M, P=NS)([5). ¥&IZGSH ,/ GSSG it aik
THE i BANE [ % 38 72 (183 £260.7 . 6M,
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60.0 1 = =NS ——
(. p NS“"‘] 80 i~ P=N§

50.0
40.0
300
200
10.0
0.0
-10.0
200

6M 12M 20 oM 12M

+ P=NS tP=NS

E4 2EBLUOBBRICBITIANACRAG ¥ A%B IO » Hik
DML TV F A4 (1GSH) DR &
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TERE CIIRBREF AU MER 2380, & ﬂ:ﬁiﬂit%
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VRGURAFRESEHARRENTREIN. EELRPORBEZ THTELI0E I 0E, BXR
BIEGIOEBNLETH D,

Efficacy of Inhaled N-acetylcysteine on Radiation Pneumonitis in

Primary Lung Cancer

Kazutoshi Isobe’, Yoko Muramatsu', Keishi Sugino', Arisa Suma', Aika Suzuki',
Naohisa Urabe', Atsuo Ichikawa', Tomohiro Wada', Hiroki Ota', Kyoko Gocho',
Motohide Iwata', Fumiaki Ishida', Naoshi Kikuchi', Shinji Sakaguchi', Go Sano',
Keita Sato!, Susumu Sakamoto', Yujiro Takai', Junko Tatebe?, Toshisuke Morita?,

Atsuro Terahara®, and Sakae Homma!

'Department of Respiratory Medicine, *Clinical Laboratory, *Radiology, Toho University Omori Medical Center, Tokyo, Japan

The purpose of this study was to assess the efficacy of inhaled N-acetylcysteine (NAC) and redox
balance in radiation pneumonitis. Three patients with primary lung with stage III underwent thoracic
radiotherapy (60 Gy) between April 2007 and April 2010 were treated with 352.4 mg of inhaled NAC via a
nebulizer twice daily for 1, 4, and 6 months. Before and after the inhaled NAC therapy on 1, 3, and 6 months,
the levels of total GSH (tGSH), oxidized GSH (GSSG), deoxidized GSH (GSH) in peripheral blood, and
8-hydroxyguanosine (8-OHdG) in urine were evaluated. Radiation pneumonitis did not appear during the
NAC therapy, but it appeared 3, 2, and 4 months after the NAC therapy. Patients who were treated inhaled
NAC for 4 months showed a decrease in GSSG and a increase in GSH/GSSG after 3 months. The present
study suggests that inhaled NAC in lung cancer can be accompanied by improvement of redox imbalance
after the radiation therapy. It needs more cases to prove whether NAC is able to prevent serious radiation

preumonitis.
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Tablel. Patient Characteristics

Case 1 Case 2 Case 3
Age (years) 80 61 76
Gender M M M
Pathology NSCLC Ad Ad
Clinical stage 1B 1A [IIA
T4N2MO T3N2MO T2N2MO
PS 0 0 1
Pa0:(Torr) 84.0 74.2 92.2
S.L 1000 1600 800
%VC (%) 86.2 99.1 91.8
FEV.0 (%) 84.4 77.9 95.4
%Dlco (%) 783 76.4 86.0
TRT (Gy) 60 60 60
NAC therapy (month) 1 4 6

NSCLC: Unclassified non-small cell lung cancer, PS: Performance status,
8.1 : Smoking index, TRT: Thoracic radiation therapy, NAC: N-acetylcysteine

A

RP DRIFEITEFINACK AF IR D BT, 5iE
Bl 1 TR TEHEBI2R4 » A1 (NAC AR T3 »
A#%)IZ Grade 1, JEFI2136 » 112 Grade 2(NAC
WAKT2 7 A#%), FEF3IX10 » A% NACHEA
T4 A%)IZGrade 1 To -7 (Figure 1). 21,
HERRIEEIT » A (60 Gy) TR T L, W ARIRIA
RVEGITE, RPOFEREENT. WITNOJE
Bl 7L F=Y 11020 mgi 5%, RPOLES
RBHTND,

JEFI1 TIZNACR AT IE2 » BB D3 » A DA
THHBIBEROE & LB L CTGSH it D,
GSSG, GSH/GSSG thid A4, 8-OHDG ML 7=,
NACH AHIES /r A% X URPIIE2 » A D6 »
A O ETIX3 » A OREEOME & ek L TtGSH
GSSG, (XH801, GSH/GSSGLt, 8-OHDG (i L
72 (Figure 2- 5).

FEB 2 T A BRIE A T Rkl K O'NACIR A H
D1 AOFE CTHRHIERATOMEE i LT
tGSH , GSSG iZ & 4, GSH/GSSG k. 1Z & %,
8-OHDG I L7=. NACAH D3 » A OB R T
i1 A OB S L B L TtGSH, GSSG, 8-OHDG
I3, GSH/GSSGERIZHEM L7z, NACW AR T2 »
A#%BLURPRIERDG6 » ADEEATIEI »AD
B OOfE & b L CtGSH, GSSG, GSH/GSSG K.,
8-OHDG iZ¥&/0 L 7= (Figure 2- 5).

FEH] 3 TIIHUR BB TR L O'NAC TR A
D1y A O R THREBIERATOME i LT
tGSH, GSSG /% #8 ), GSH/GSSG b 3 R %,
8-OHDG (X4 L7z. NACRAH D3 » A DA T
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