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A BN AOE AMESE (DAD) OFFHEFT R,
PERTE MR RO B R IR AEIE (IPF) O B R,
BRI LR D BRI 72 & o BuEEITH O A
FiRETHLROOEND. TN OAREIMEOONFEA
PR BIL, BITEORFENIREL b > THRE Tk
RKEDOHEBETH D, ALI/ARDS IZ% L TPMX-
DHP A AZ & &N 572 H1E, RIERIZDAD /X —
BRI NG EEETHEO N E AMERMERIZL
PMX-DHPDZIRRBO LN HFREMENR B Z LD,
EEWSODOHRERHTWERTY, ZHpHITO
RETPRCTIZEMTH 0, Ok AMEMEBRICTT
HEEFTHO NI TV, % Z TPMX-
DHP D2 ETH O AMMERICHT 2R
WEtd 57, YR TRBRLIZAT oA KoL an
W TH o7z, DEEITHEOE ARSI FIC
BLT, #AMEICRFT LI

WRE*

<H TV T>

2006 57> 5 2009 FE O [F 12 FIf K AL A
R OBIEMZICE VT, REEITIEOE AERREA
ERMr s, AT aA KoL ADERTPMX-DHP
EHEAT L7233 2 5t Uiz, SEFNZLLT ok
REZLTHAZTHOL L () BARS TIEER
AR C & 72030 H BAN O 203 72 FEUR R EE O TR AL (2)
HRCTIZEBWTHBITNE AMEIZT O T 7 ZAEHDH 0
IHREEEZED D (3) KHH P/F HL7S 300mmHg # i
@) O R E, &R, Mifte, OARE, Sk

CRIRE HMA
P OERERAY  PRBARE
O AR T B B AT T

fififsE 2 AT X D

F RPN (UP) &, BIEF M7 &R
KO & 272 EE MM (non-11P) O 2 FEIZ /31 #at
L7z.

< BRPR IR >

PMX AT 1B AT % baseline & L, 72WEfI#%, 1R
% O PIFH, A-a DO2, SIRSH; 1T H 4, SOFA
score, vital sign, M5 - L FPREZHE L. X
5IZPMX-DHP 30 A, 90 H D/ 3F4f L 7-.
< chemokine I 7E >

PMX-DHP f&fT EAl, B CMgaRR L, Mg
I MCP-1, 1L-8, G-CSF, growth-regulated peptide o
(GRPu), epithelial neutrophil-activating peptide 78 (ENA
78), M N AE H stromal cell-derived factor 1 a (SCF1a)
% ELISA kit & HUTIIE L7z,

# R

FUCAREFOFEME R~ B84, 15,
69 5% (P HRE ; IQR 63-74) (2% L T O 73[E D PMX-
DHP & JEifT LT\ 5. ABin 653 (F4RAH; IQR
3-6), A7 A K/LAMNG3H(FRAME; IQR2-5)
TOHEATH -7, MfTEIERIL2[E(HR1E; 1QR
2-2), FEATHEREIL 4RERH (P RAE; IQR 4-6) Tdh o7z,
PMX-DHP fif71% 1 8 BILANIC 22 FillZ N LI 2%
PR 7SS, 3HINPPV) 21T\, ABE 5258 (H
JfE; IQR 2.0-3.3) TOEA, HIEIX14.5 B (PHRAE;
IQR 5.0-24.3) Tdh - 7.

P/FHLOBE A K1 IZR7. ABEAH PMX-DHP
IEHETICAT A R/ AT L Mb s 4
EIC IR R RE B L L C U228, PMX-DHP fE4 7%
T2HER, 1% & RENICARICPF It Ok #ES
Wiz, ZOMEFE T A= OFALIFFR 2T
A-a DO2, SIRSWHMEIHBE#H | MEIH%RICH RIS E
BT, SOFAscore X2 78 » 7.

PMX-DHP 1% 30 H ®/E1722(3.63.6% (21/33), 90 H
#%1349.4%(16/33) ThH - 7=. A RAE T Alz
725 27 B (IQR 19-48), 4[] PMX-DHP 7> & 22 H (IQR
15-41 H) ThH o 7. FETHID70% 7530 HEANIZHE
LT,

MATHFWA O N EEERITRO LMo 7. Vital
sign DIEEIIFRD 2o 72, BE O AMERE & i/
WEOE TIIRED b=, B S imEm /e &
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(P99 2 AR ApETE

2 Clinical course of vital signs and laboratory data. Comparisons between baseline and 72 hours of 1 week were performed with the Wilcoxon test.
Values are expressed as medians and interquartile ranges (25-75%).( 3CHK 11 & 9 —¥Fce %)

baseline 72 hours 1 week
value median (25%-75%) median (25%-75%) p-value median (25%-75%) p-value
P/F ratio (mmHg) 127.0 (91.1-150.9) 152.8 (116.5-274.4) 0.02 226.7 (138.2-307.6) 0.0004
A-a DO, {(mmHg) 370.6 (173.2-430.2) 278.7 (138.5-418.7) N.S. 177.2 (61.1-299.2) 0.0014
SIRS items 2 (1-2) 1 (1-2) 0.06 1 (0-2) 0.04
SOFA score 4 (3-8.5) 5 (3-9) N.S. 4 (2-8) N.S.
body temperature (°C) 36.7 (36.4-37.0) 36.6 (36.5-36.9) N.S. 36.6 (36.4-36.8) N.S.
mean blood pressure (mmHg) 90 (79.3-100.7) 89 (78.7-96.0) N.S. 89 (77.3-96.7) N.S.
heart rate {/min) 84 (71-100) 78 (60-86) 0.09 76 (60-88) N.S.
respiratory rate (/min) 24 (20-30) 20 (20-28) 0.03 22 (20-30) 0.08
white blood cell (10%/uL) 12300 (9900-16900) 9400 (7600-12900) 0.01 10250 (9000-15700) N.S.
platelet count (10*/uL) 18.7 (12.8-25.0) 14.0 (10.1-19.0) 0.05 17.3 (11.4-24.0) N.S.
mmHg
350
==overall {(n=33)
300 1
250 1
2
200
o
L 150 A
=
| : P<0.0001
100 P=0.0004
50 A
o ¥ x r v 1
baseline 72 hours 1 week
1 Clinical course of arterial oxygen tension/inspiratory oxygen fraction (P/F) ratio. The

statistical analysis was performed with the Wilcoxon test. The P values indicate the
comparisons to baseline values. Values are expressed as medians and interquartile

ranges (25%-75%).( Lk 11 X 0 — )

uou iR 7;5 Moz,
< chemokine /| 7E >

PMX-DHP fi T Rii % @ chemokine ® P, MCP-1®

HAABERIET %R O 72 (P<0.001). Z O o
chemokine lIZ A B Z & 8D e - 72 (F£3).
<IIP vs non-IIP >

IP&E, non-IIPHE & & IZFFRCIREED B E, KO

SIRS MR R B0 sEFEZ RO 2.

L7 U:KZ%T“ 22

BRIOAREEZRho (K2, £4). £fFRI

BT o7, (P=0.18)

(242)

£ %

AAFF T, PMX-DHP XA T v A R/ UL ADR
RPZ LWEEEITTHEOE SRR L, B2
AT CTE&, & HIC 1AK% OMNKRE L B S
6%%mtt.ﬁ%@%t%@ﬁn%#k1@%
REBETbNIS, SEX—BHRE R TV,
SIRS TG d & W AR E I 3T 2 28D
EFERETH Y, FEFAESREOMER, FERHERE
DEMEE, AMKRBEOE|EKMT 5. SIRSIT
ALI/ARDSIZ¥ET 2 L, WICREETHEOE A

- 128 -



AHGETTIEO T E AR BIZ 35 PMX-DHP #RiE O BRIARIRATT

#3 Changes in chemokines. Statistical analysis was performed with the Wilcoxon’s signed rank test.
Values are expressed as medians and interquartile ranges (25%-75%). Abbreviations: MCP-1,
monocyte chemotactic protein-1; IL, interleukin; G-CSF, granulocyte colony-stimulating factor; GROa,
growth-regulated peptide alpha; ENA-78, epithelial neutrophil activating peptide 78, SDF-1 o, stromal
cell-derived factor 1 alpha.( SCHK 11 L V) —#A)

Pre-PMX-DHP Post-PMX-DHP
Chemokines Median (25%-75%) Median (25%-75%) P value
MCP-1 637 (494-1193) 460 (375-893) < 0.001
IL-8 38.8  (30.4-50.7) 405 (32.1-57.3) N.S.
GROa 64.5 (52.0-90.8) 56.6 (46.9-68.9) 0.08
ENA-78 289  (233-542) 290  (158-481) N.S.
SDF-1a 2314 (2028-2579) 2374 (2002-2575) N.S.
mmHg
400 7
= = +non-liP (n=16)
350 1
= ||P (n=17) P=0.004
300 )
’J‘
-~
O 250 - -
® P=0.11 -’
S 200 1 U "ﬁ" _
E: 150 'TL"--.---’ J.
i i
100 l P=0.07 P=0.03
50
0 T T T T v T 3
baseline 72 hours 1 week

Clinical course of arterial oxygen tension/inspiratory oxygen fraction (P/F) ratio
compared between IIP and non-11P.(3Ci#k 11 & ¥ —k 4 )

Subgroup comparisons (I[P vs non-1IP). The comparisons between the two subgroups
were calculated by a general linear model for repeated measures in the SAS™ system.

(SCBR 11 kv —ees)

P value
Between-
subjects Within-subjects  Subject*time

{subgroup) (time) interaction
P/F ratio 0.03 < 0.0001 0.07
A-a DO, 0.09 0.0001 NS
SIRS NS 0.002 NS
SOFA NS NS NS

JfiFEFBIZ SIRS 20 B Z AR A RIZHE L 2 5. A0f
72123\ C PMX-DHP % 1 i 1% @ SIRS b5 4:TE B ¥4
HESELEE, SEETHEOUE AMERMEERIS
TAHRO1IDEEZ LN, 300, OHZED
EfFRIMOBE T LREBETH TR, 2
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17— /VRFZE CidZe 728, PMX-DHP 28 2 3T
DOFEAMMBEEDO THEREIE DL E I 2T
LT TE RN Te.

MCP-11%CC subfamily {Z/&7 5 chemokine Ci&E M
{LHEER L v EESN D, {thod> CXC subfamily IZ/& L
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2008 ~ 2010 FLEOE AMEMREIZB T 2 AT 7e

FITHEMEICLF FER D> & PEAE S D chemokine (3B
L2gino e ®IZR L, MCP-1 73 fafTE % IZH =i
KT LCWi=sit, PMX-DHP D/ERE T4 £ 2 5
ETaRBIZEDRRE RS,
SEHELRDHRCA D =X L OBIFDIDIC,
L0 KR X HRBRO B ERN L END.
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PR REMRRMEE ST AN-T L F LY AT AV
e AFEA I BE 3 il ¥ 5 kAl ia et 72

AR H* BELRRAT g0 Mz E sET
WA OEHE flsElkedee UiE AT
I M P S A £ 0D 18 A RO TR 5 L2 B 9 B R R B ST BE

ABFZEIT HI6 4E IR A SR R TR RME R G R 0 B BTRIE I BE 4 5 BRIRAITZE ) (BE
£ T )L LCEE SN, RRORBREMBHEEPH EHREL, N-7TEFALI AT
A > (NAC) B ATRIE DB R X OVR &4 BIsHEE 4 xR & U TR 2.

HER YA LR RB R TR L B SRR IEE, BEA, A —7 L, WATHEMLEGAER. TE
SEAMIE B - 22 ) itiE B (FVC) D% BB IANT 2 H 48 B O B &, BB L UL ER. EFIECNAC
WR AEE (A BE):SO ), SETAEERE(BRE):SOM. BeIRENE (PhFy) 1) A 505l B 8OREAIM. 2)HRCT
TR E S T AL B OWR B, FRIR72BIE, 3 » AU Lo, WAl ORZELZ AL,
RGO IPEI) BEAEE S UE S L <IXUEE, 23260 M T BREE O RAK Sp0O2 23 90% LA |

AE 27 R X 0 1004512588k S, PPSHEMKBIARE3SH), BE3B8HFITH 57—, FVC DRREFHY
(0,12,24,36,48 B ) BALIZ &R TII2HEMICE B ET 2o 7288, %FVC A3 95% K (p = 0.0213) K
£ TV %DLeo 75 55% Ak (p = 0.0086) DB RIENTIZEB W TABD S HBE L Y RIFTH - 72 (FVC
SEHMESE BT 0.120L/48 W, %% : 0.17L/48 W). AEFRI3HIT, AR L IXREBRL L
CHIETENT. ARERIXIPF OBEEEZ IS L, THROUEEZNDT-ODOH LWHREZE
H—Ele b EEZLND.

A Randomized, Double-blind, Multicentre, Controlled Trial of Inhaled
N-Acetylcysteine in Patients with The Early Stage of
Idiopathic Pulmonary Fibrosis in Japan

S. Homma', A. Azuma?®, H. Taniguchi®, T. Ogura’,
Y. Mochizuki®, Y. Sugiyama®, S. Kudoh’, Japan NAC Clinical Study Group.

'Department of Respiratory Medicine, Toho University School of Medicine, Tokyo, Japan
“"Department of Internal Medicine, Nippon Medical School
SDepartment of Respiratory and Allergy, Tosei General Hospital
'Department of Respiratory Medicine, Kanagawa Cardiovascular and Respiratory Center
“Department of Internal Medicine, NHO Himeji Medical Center
SDivision of Pulmonary Medicine, Jichi Medical University

Objective: To assess the efficacy and safety of inhaled N-acetylcysteine (NAC) mono-therapy in
the early stage of idiopathic pulmonary fibrosis (IPF), we conducted a prospective, randomized, double-
blind, controlled clinical trial at 27 centres in Japan. Methods: Eligibile patients were aged 50-79 years,
had a confident clinical and radiologic diagnosis of IPF with disease severity classified as Grade I (PaO,:
more than 80 torr at rest) or Grade 11 (PaO,: 70-79 torr at rest) according to the Japan Respiratory Society
criteria, and more than 90% of SpO2 during a 6-minute walking test. A total of 100 patients were randomly
assigned to a NAC-treated group (Group A, N=51) to receive 352.4 mg of inhaled NAC two times daily or
a non-NAC-treated control group (Group B, N=49). The primary endpoint was the change from baseline
in forced vital capacity (FVC) at 48 weeks. Results: Of 100 patients, 76 were included in the per protocol
set (38 assigned to Group A, and 38 to Group B). Although there were no significant overall differences in
the change in FVC between Group A and B, NAC therapy significantly stabilized the subset of patients with
initial %FVC values less than 95% of predicted (A=24, B=25) and initial %DLco values less than 55% of
predicted (A=8, B=13). The differences between Group A and B were statistically significant by ANCOVA
(p=0.0213 for the initial %FVC values less than 95% of predicted group; p=0.0086 for the initial %DLco
values less than 55% of predicted group). The differences in the mean change from baseline in FVC between
Group A and B were 0.12 liter in the former subsetgroup and 0.17 liter in the latter subsetgroup. There were
no serious adverse events in the treated group. Conclusion: Therapy with 352.4 mg of inhaled NAC two
times daily preserves FVC in IPF patients with initial %FVC values less than 95% of predicted or initial
%DLco values less than 55% of predicted better than no therapy. This study was partly supported by a grant
to the Diffuse Lung Diseases Research Group from the Ministry of Health, Labour and Welfare, Japan.
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T OEAMENREICET BRI PR EE

HEIRSRERE (BEE) : 5091
(5)BIREE (k%)

D) [FIE SR OEE D 5055 L LSO KRB TH D
B
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HEHHERBIZLZHEBRBIMNOFREZ BERANS
XHEICTRELTWD

SYHRCT “C i JE% 50 g B2 &0 T 1B 5 L2 R 5 o0 9 B,
FEARTRHEAE, 3 » AL ok, WIS o4k
CEAETT L, RIGEEDIPF Ch 5 E#H

6) EEE A RIHERICESE, EBEENTEL L
IEHIE, Mo6rBH1TRBREF O K SpO2
3 90% LA L EHIE SN TWDHEHE

TINACBRNFIERED I BHE

& X

2E27HER LY 10052388k 4L, Per Protocol
Set (PPS) B ARE38 I, BEE3RHITH - /-,
PR E Y w7, MR, BRIEEE, %FVC, &
FEEE, BIFMIMIICE V2B THAEZEERD S
nmhotl., FEFHEE TH 5 FVC D RIFAY
(0,122436 48 Y AL B ix 2R T 2B ICA &
EI oo, BRIMATTIE, N—2A 74D
%FVC 23 95% i & 5 id %DLco 43 55% R D+
NENDEFEZBNT, ABOFPBELVAEICER
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0.17L/48 W)(1X 1-3). BIRFHIMIE H 7 SpO2 Hiz/MHE,
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BEARENVWCHEBEEITR D o=, EEFROE
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FVCTHEDN L (KBRI)

FVCTHBOTL (RES)

0 | L 1 |

—— AR -8-B#
(NACTR A B) (BiaEH)

-0.2
BRERGE 12 24 36 48 HABT
A n 38 38 38 38 38
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Ry g A~v—R—b LT, MPRILEF A (GSH), BT 7 L5 F 4 (GSSG), BLA
BRLR 7V 2 F 4 (GSH / GSSG), IfiiF e KL% FROOH), i+ 80Hd-G % & ik
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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

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 II 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,0,) in peripheral blood, and 8-hydroxydeoxyguanosine (30Hd-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,
2296 = 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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F.R.E.E, K" 80Hd-G &I ELISA kit % fCHlE

F1BEHLR
SEFIEL 12 43
Eir (5%, FHIESD) 70.5%5.9 k%
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D OIE & 5RO 72 (P=0.01 / 6M, P=NS . 12M).
FVCE LR OB, RER TL40+6.8% ./ 6M,
® & — 4.6+ 11.7% / 12M, BEALEETIZ—83+3.1% /
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