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SEH
1) BRI SRS 0 F AR ESE - GRT
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SRR P 2% & BEE I S
SANJLA Ry b Y T ARIERO B4 B AT

£H RE R EAY OTH BE' kEH &E!
AR oL—' &E '

N TR 228 ML B 7 2 #8145  (Acute lung injury: ALI) DipWi#dE % -+ AMIHY
1% B ¢ (Interstitial pneumonia: IP) B2 BIF B FhEk T 5 2 ¥ — P HEH] (Sivelestat sodium
hydrate: SSH) D7 &% MEE L, BIC& &M 5E KICEMER (Systemic inflammatory response
syndrome: SIRS) 29 ALl SN E5BEEHRE (Acute respiratory distress syndrome: ARDS) C
SRFEL 72, BRCATIPREGERD 9 2 SSH % #¢5- L 75858 22 41 (ALL 10 61, 4R 1P 12
Bl) gL L.

SWERY TP #£ D Lung Injury Score, A RAENEII VTN ALIFEE HEZEIE kDo 72. SIRS
FREHN S 3 HLUANIZ SSH 235 L 72ERNIE IP 2EHIRE 5 6, ALIFE 461 TdH o7z, ALIFELC
BT 5 4EHLD LOSBAEBEEFRZISHTHTIEIFATH Y, 3MFLT OESNLEFIER
L7z, SR IPHEPICEIBEREA T4 Nl L7220 BRI P A CHEEIIETENS
7572, ALI/ARDS $lIZHAT, @B IP R SSH 25 L TH FRARTH o 7-.
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MR ETTE

1) x5

2004 4 1 225 2006 4 3 H £ TICHERERKF
M0 2898 2 7 — IR0 28 N BF C R B 3 L A%
ALI/ARDS O Wi AME 1) B3R, 2) REREMIE,
3) IS X A oWz EE, 4) A OReIkER
LY iz 3+ &%AIPHI, F 7213 SIRSIZHED
ALI/ARDS 5 C, #8A0 \ TIH 28 & 2 & 72 1) SSH
i Lo 22 B (B 14 60, M8, 28
~ 86 %, T 6541 AR L L.

2) Fik

ALI/ARDS D5 WrZEUE Y 7 {il 72 3 [ B PR Al 2 D
SUIME (n=7) %5 AT OREY 2R 1P
#1260 &, SIRS DBWAEE 1) R 36T LT
F /213 38°C LLE, 2) %At o0 Il / Bk, 3)
IEIR %% 20 B 2L _E & 7213 PaCO» < 32 Torr, 4) &K
R I 9 I ER AT 12,000/mm?® Pl _E F 72 13 4,000/mm?
LUF 2 %72 L, ALIJARDS & ZHT L 72 10 1 (ALI

7w R

1) R

ALIEE 10 5] 00 FeBE = 813 Ware & 5 OFRIET A H
BERONTIRIE S 6 1, FEENVITIEE A 48] Th o 7.
—F, EVEEERE LR L7 AT 1P B 12 BloMER
F, FRSSUENGRAERE 4 &EEEE T L BV R
KOBEMHEET 6, 2HEMEEENL 1, 2R
OFEFEMBEE 260, MATHEEIEELER
LMD EAMMERNE 28 TH 7.

2) ALI B & 2 1P B (Table 1)

ALI # & 70 1P #£C SIRS THH L (3.6 vs. 3.1),

Lung Injury Score (3.0 vs. 2.8), P/F I (96.3 mmHg
vs. 94.8 mmHg) (ZHEET D LMo/, ALLE
DEFIB L BRI 1P B 12 4 11 #IAHT ARDS 2
WTZEHE D P/F H< 200 mmHg T& - 7= (Fig. 1). &
I TP BRI FEX T MODS [E# 83 ALIRECTHEIC
%o 72 . MODS B 255508 4 gz LA b & 72 o 72 5E 5]
13 ALLEES B (50%) 12AF L, 2P BECl3sl

) MEICBWT, BETER, SIRSHH, Lung O LN hol, BREREEMNZEG D RO R
Injury Score”, P/F th & % DHERE,
MODS figs 84, /1 1m % 7 & Table 1
JE 1 B (Disseminated ALLEE ST P B
intravascular coagulation: DIC) @ Variables (n=10) (n=12) p Value
B, vav s OFR, B i (years) 68 + 19 60 + 13 NS
WEDAIE SIRS S5 SSH o 6/4 874 NS
= Fe1E KL-6 (U/ml) 285 + 122 2, 628 + 1, 529 <0.05
#5 F coM, SSH & 5#IM, SIRSEH% 3.6 + 0.5 3.1+ 08 NS
s/ B 0D A 4 [ B Lung injury score 3.0 £ 03 2.8 £ 0.3 NS
SEH FITEH] ﬁj;\" ﬁ Ij&%ﬁ P/F It (mmHg) 96.3 + 28.1 94.8 + 45.3 NS
BN, EREREEAZIN,  Mobs gk 3.8 + 1.2 1.9 + 05 <0.01
SABEHEB X R % b 4 fiska D b <<n>> 5 0 <001
- ) S N EHEREREE (n 5 0 <0.01
WS L7, IP OB R DIC (n) 5 X <0.05
MR R W & iEEOF5] 3w () 7 5 NS
D =1 F-psus pEEsanzs  PEEP (cmH.0) 6.7+ 1.7 58 + 29 NS
= . LR, {ﬁ@ﬁ;ﬁﬁk”/ RESHENE (cmH:0) 305 & 5.0 27.0 £ 5.9 NS
WS o N2 WIEBHIERIR BT A Tipgsessse i () 17.5 (10.2) 18.6 (11.6) NS
HEELA, FL, AP (Eﬁi (“n>1:4’ K i 451 8 (80%) 12 (100%) NS
=B - 7 0 OO
P59 B AT &R L 72 VI AL 6 (60%)
SIRS &~ ELP #1fH (H) 51+ 62 48 + 25 NS
3 HURR 54 (n) 4 (40%) 5 (42%) NS
ELP 2 5-#A8 (H) 82+ 42 10.6 = 3.8 NS
ICU AZEHER (H) 248 + 10.3 23.8 + 16.3 NS
ABEHEAE (1) 34.8 + 15.1 51.4 % 53.0 NS

W L ERF R AN~ 8 —

PR 2 VIR
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P/FLED#tF2 (ELPRAIAR vs 2 548 1%)

P/F Lt

P/F Ltk

(A) ALig
(n=10)

Fiaey  4B%&

TdHo72. DICPEHF D ALIFETHERICS o 7.
TP 2 FRR L, MR R EREE  (positive
end expiratory pressure: PEEP) , S 5aE N T V31

bR CTHBEETRO R,

MiE KL-6 I EERIPHECAEILEETH -
7o SR IP BEEGNCREIB R E A T a4 AR
B, SIEIHIFEILS 6 B (50%) (2PEH S/,
SIRS FAEL* 6 SSH #£5-F TOHAM, SSH #%5-HifH
BTN WMEMCEEELRO v oo, I
REREEGIED -0 76 (ALLHE 4 51, SR 1P B
3f) CTSSH#ES#wIE L7z, F72, EFHEER
ANEHE, 2 ARYMBImMEHTEEEZLROL
Pz,

3) P/F IlbOHER L #n/R

SSH% 581 & SSH¥%5-4 H#OPFIL % LT %
&, ALI# Tlx ¥ ¥ 96.3 mmHg #* 5 185.8 mmHg
CEFEICNEE L7 (Fig. 1A). 248 1P #EClicE
T HER S FFAE L 72 25F & Tld 7 < (Fig. 1B), SSH
253 r HEROEGHIZ 26 TH > 7.

ALI B AP T, ARDS ECHEILATR
RBIPRIFTH -7 (Fig. 2).

4) a7

Cox WHINH — FEESTZ BHEIP TH5H T
&, 4EH#5, SIRS JHH %4, Lung Injury Score, %A
WAE, SSH % 5-H1& SSH#5-4 Hi:D PF I,

XAt
3501 (B)IPREEE _____ BE T3
(n=12)
-t p=0.30
EEa

Fig. 1

el 48%

EFED LS

(%) 80
' p<0.05
sl | 781
40
20 2151
ALI 8% IPREEAEE
(n=10) (n=12)

Fig. 2

MODS s #5%%, SIRS Z85ED* S SSH % 5-F T HA
TEHME L 72, BEEMBITE L L E BT (Table
NDICBWT, EHRIPEHTH LI EPEFRILE
7.

z =

ARFZE T, 9 SIRS 12f£ 5 ALIJARDS f3l &,
ALI/ARDS O Wi Z:1E % i )2 % B8 1P Bl O R
PRig% BB L7z (Table 1). SSH #%5-Bh L %= o7
5 C o P/F i, M#E & & 39T 100 mmHg LT
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Table 2
iR 1.009 0.958 to 1.061 0.741
SIRS THH # 2.990 0.841 to 10.63 0.091
Lung Injury A 327 4.041 0.342 to0 4.772 0.129
EERENE 1.080 0.957 to 1.218 0.213
P/Flt 0.994 0.976 to 1.012 0.493
4H%P/FI 0.807 0.699 1o 1.016 0.103
MODS g% * 1.152 0.731 to 1.814 0.543
SIRS ~ ELP i * 0.816 0.580 to 1.148 0.243

% ELP DX RSB TE L L HHESN/-EHE

CEEORMEIRETD o /2. &6 ARDS EBICH
e SN D REIERIREE S 12 & 5 AL AR
EH 2TV, PEEP, ReEmRENEIZVTNY AL
BLamMIpPHECTAEER I P2, £/, AT
IR e E R b MR CHREEZ L RO Lo /2

SSH¥% 581 & SSH¥%5-4 H# O PF L% L3 %
&, ALIECHEICZELTBY (Fig. 1A), SSH
W53y AROEFRITITI0% TH-72. LaL,
ZE 1P B C P/F lAstE L7oER13 A 72 < (Fig.
1B), &fFiE 240 (16.7%) THH, T ALLEE
LVEETH -7 B IP FEOIERIIER D&
I BB TH o 7z, APkl 1P BLEICE
BEEATOA FE%E, 6 Bl REislE &2 60 L
T SEFERIIEROBRE L LE LR T Do
7o, AMERE %S TP OHEFTICIZSE DM R
B TEIRENES L TWA I LN TED,
BIRRE AT A N - seZ806I#12 SSH Z 810
B5 L COREBEORBEHETZHIETE 2d o2

—7J7, MODS [@esiis ALIEETEHEEIIE o 7.
MODS g 255" 4 fggs Ll L O FERIE ALLEET 5 4
(50%) T o725, BHRMIPHIEIHEEL %
Mol BEEEEER LU DIC HEF D ALLEET
HEIZE O ERDH S 57 ARDS &R EARBHO
EMEEDOIP IR LLEBETHH I EDTRE
Sz,

SIRS 129 ALI/ARDS fEFIIZ 5\ T, SIRS %
FEBRTE LRI O SSHIX GRS TBD,
B2 SIRS Z84E 3 HLLPIIZ SSH % % 5-T & 72 fEf,
MODS 3 flgi#s EL T OFEB, 75 i LT O FEF] T IEIFR

REOWENPHETEALENRTVE., It
GOEMGTFHRANOMGET Z 50 L7z, 4F#, SIRS

JHH#, Lung Injury Score, #xiE5<BEMNE, SSH Px
SR & SSH#%5-4 HikD P/F It, MODS %,
SIRS ZEHE A 5 SSH G- TOHM VT NOE T

981
5o

EFRICIIEEET, BHMIPEHETHDL Z LA
FHRICE L7 (Table 2). Lo LAMSEE, 2%
BOWMETH D Z &, ALIJARDS & IP O EE % &
PETHE L TWAE I ENS, A FROBEIC
TSR DBRFE D H 5 .

w &

H ER{al 0 SIRS 128 ) ALI/ARDS |12 BV> T SSHD
BRI INE TOHE™ LRBICHIET & 72,
L2 L, ERZAH O SR # O SR 1P FEBIE,
SSHEHEHLTOTPHRARTH Y, HFRHMEIZIE
RADD - 7=, BIE, WA TIPFREEEIRT O
ALI/ARDS 5l C7% vy & SSH % #% 5T & 2 WikfR D
BOAHH, UL, PFISERICET LM
NI IR EAE AN & T » 722 5 SSH & %
53 250TlE, IRk I Ay —EHEROZEH
WEPTFCBBEBTCE TRV OLEDLNE.
P/F ILDSEAL T A MEE BRRIICHER L 726E S
|2 SSH 25T &L, IPBIOFHBADF RS
HEFETELOTEH R EHEREEINS.

SE
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American-European Consensus Conference on
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Wb v &4 =285 IPF O2MEEE I Zx 4 5 PMX EEORKE

JEE R e SR OB B BiE R
AHEEZT AMRE—ERY O fEER & B BEK

Y - MR Y ORE B B B!
WA IR 2

RIS IREAERE (IPF) O AVEHEE L, WETORTEITH 80%, CEEHMITHFEY 6 » H T
TTAE3NTEY, FEFIC ?a?f!i@fﬁ ECTHAH. TEF UV ADD LIEERFEIT R, EHE
O, ATIHREE ATV S, A57a4 FREEE, EIH, Jhkzyxs—+£
HEHOZESIIThNTWE, SEMEGICT Y F M2 VlFE (PMX-DHP) FEEFAEHTDH
LEVWIHELDHD, IPFOEMME I COHEIRAONSL L) Ik TET.

20054E 11 B 5D 13 » ARIZ, XU+ —TIPF OEMBEE - BH L, PMX-DHP &% %
FaAT L7 7 B ORE 24T - 72, 4ElfiIE 52-80 1%, HM 4 1, z‘diwjfa%ot. 72, IPF I
LAFOA K+ GEIHIHE OG5 % 1T > TW-BNGEEEE 3 61, FEERE %énfwté&&(u
EEIL A, S AT O A RS9V AEER I PMX-DHP #E % fifT L, ceEE 36, Ebix
ABITH o7, WELL-DIZ3FELWMBERETHY, BAAL46F 3BNHIRTRERTH -
7o, WEFROBSHEI 7-11 » BTH A, &l SBREINRBRETTH L. PEHITED S
7%, PMX-DHP JEF: IRV OB I Cdh A T REMEDTRIZ S 7z,

Effect of direct hemoperfusion using a polymyxin B immobilized fiber column
(PMX-DHP) on acute exacerbation of idiopathic pulmonary fibrosis

Hirotsugu Kenmotsu', Takashi Ogura', Akimasa Sekine', Taito Miyazaki'
Masayuki Ishida', Shinichiro Kobayashi', Takeshi Shinohara', Akihiro Tagawa'
Ryuichi Nishihira', Shigeru Komatsu!, Yutaka Matsumoto', Hiroshi Takahashi'

Masahiro Gamo?

1 Department of Respiratory Disease, Kanagawa Cardiovascular and Respiratory Diseases Center.
2 Department of Anesthesia, Kanagawa Cardiovascular and Respiratory Diseases Center.

The prognosis of acute exacerbation of idiopathic pulmonary fibrosis (IPF) is known to very poor.
There are no specific therapies on acute exacerbation of IPF. Usually the patient with acute exacerbation
of IPF is treated with mechanical ventilation, high-dose corticosteroid therapy, immunosuppressive
therapy, and neutrophil elastase inhibitor. Recent reports have suggested that direct hemoperfusion using
a polymyxin B immobilized fiber column (PMX-DHP) may improve oxygenation in patients with acute
lung injury (ALI) /acute respiratory distress syndrome (ARDS).

To estimate the effect of PMX-DHP for acute exacerbation of IPF, we investigated 7 patients with a
clinical diagnosis of IPF who developed acute exacerbation. PMX-DHP was initiated when respiratory
failure progressed even though the patients were treated with high-dose corticosteroid therapy. Of the
7 patients, 3 patients survived and 4patirnts died on Day 180 from onset of acute exacerbation of IPF.
3 patients who survived were receiving no previous therapy. PMX-DHP may have a potential in the

treatment of acute exacerbation of IPF.
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table
o Ic
LA —I2H T HPMXEERETH (BR
RIS PEITRRAMERE (IPF) O Zhi8iE L,
AETOITERITH 80%, LEHIT D Age Sex B.. Diagnosis Previous therapy P/F  LDH KL-6 SP-D
(U/L)  (Uml) (ng/mL)
e ATHTTALEEINTEHED, 58 M 700 UIP/IPF 2033 393 1513 560.9
FEEICTFRIABOFRRETH H. T, 79 F IPF 1582 438 796 3024
Ty FRMED USRS (PMX-DHP 75 F IPF PSL10mg+CsA 1525 549 1524 283
F1E) 7% acute lung injury (ALD) facute 62 F UIP/IPF  PSL10mg+CsA 1259 498 4431 739.9
72 M 1880  IPF 1957 246 1847 9589
respiratory distress syndrome (ARDS) {2
52 M 180  IPF 1453 374 2320 3233
AR TH L L) G BHLN. 77 M 1020  IPF PSL5mg 662 469 1130 450

IPF O & E I RESEMIZIZ T A

MENakEE (DAD) #2735 & EbN
TH Y, ALI/ARDS L L ORETDH
BHEFEZ LAY IPF OS2 )

Lt A —[IH T BPMXEEETHCRE)

§ % PMXDHPSREE QA i 5 Rt St e T e Fomy Cpaeome
T % O HEERE, JA DRt T IPF mPSL 500mg ~ CsA 2 4,4 80 Alive
DEMEHEIFT SNV RS Y b NPPV  mPSL 500mg - 2 46 100 Dead
F R T LDORPIIDE, HESIET NPPV mPSL500mg CPA pulse 1 4 80 Dead
W BT, AR AL, BRI Intubation  mPSL 500mg CPA pulse 2 5,6 60 Dead
IPF OEMEELZH SN, XL A - mPSL 500mg  CsA 1 4 80 Alive
7y bR L , AT FIRNPAY 4 Intubation mPSL 500mg CPA pulse 2 6,6 80 Alive
Intubation mPSL 1g CPA pulse 2 6,6 80 Dead

W= & & b2, PMX-DHP ik % fEdT

L7z 7 FEBIIZD X, retropspective (ZHR
FHEfrorc.

IR, A% (Table)

2005 4E 11 A5 D 13 # HIZ, IPF O &4
EOBWCTH Y Y ¥ —IZAB L, PMX-DHP #£%
WEAT L 7= 7 e, fEHHIE 52-80 % (B3 67.9+410.5),
BlEaF, KEIFTHol. ATFOA F+GE
PEE (b LCIid AT O FEM) o5 %47 - T
WS RNAEREL 3 0, BB = SN T W ERE
BE\Z 460, JAFEFE, IPR O S & 2 &
DATOA NSV AEEZRBL, BHDETR)
B EHET S N2 E 2 S, PMX-DHP &L %
FEAT U7z, [EEUEEHR] 2 [3 (14113 PMX-DHP
2 [E B AT SRR, 1 B0 2 B g T
SADSOF Y k), FEFTE L 4-6 EEfE, Flow rate

1 fRNIE SRR g £ > & — IO 25 R
2 Il JPRER R
* BRI

% 60-100mL/min & L7z, APBEfEL D 180 H H ¢4

%3 L, PMX-DHP #EEATAT &, 2 [ BT

% Pa0.fFiO: (P/F), ILi&*+ @ LDH, KL-6, SP-D

DB % M5 L7z, FEEHLHIT paired-t test TAT Y,

A7 — 7 E T _RTFHYE+EERE
(Mean+SD) TR L 7.

AT T IR 3 BT, BB (A7 42.9%)
THotz, NLHREBEYZEL/20E 76k 56

(NPPV2 4, Intubation3 #l) T& -7z, IPF D&M
BERIZAT A N+ REIPHF, 7232724
FEMOFKG %20 Tz 3 BB E R T
HorzDiZxf L, IPF DAMEEF CHRIGETH -
724BIDH L 3BNAEFRTH > 72, PMX-DHP &
EFEATEI % C, P/F, KL-6, SP-D, LDH D{E % It
B L7275, BEEEED LN, -7 (Fig. 1, 2,
3, 4).
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Wl v ¥ —I2B1F 5 IPF O &

Lt 28— (BT APMXEEBITHRE)

0 HE |

(EPIARE A

5 % PUX BREOHES

NS NS
5000 193741203 18524798 2000 516.9+254.9 676.6+507.8
4000 1600 //
3000 1200 i
2000 2 800 F
1000 400 "TE ——
0 0
PMX-DHPH(] PMX-DHP % PMX-DHPHT PMX-DHP#%
KL-6 SP-D
NS NS
500 149.5£45.8 171.2%131.2 1400 423.9+98.7 449.0+345.9
1200
400 /
1000 /
300 A 800 /
N —
100 i
_)< 200
0 1 0
PMX-DHPHT PMX-DHP# PMX-DHPRT PMX-DHP%
P/F LDH
Fig.1, 2, 3, 4

zZ =

4[] 3% 4 V3RS TR RAERE O SEEE OB T,
AT 1A ROV A EER I PMX-DHP 8L % 1T
L7z 7B BT, EfFES L U PMX-DHP # %
B OZRE/ ST A —F —|ZDWTHE L7,

iR ELZ LOBETIE, £G4 30 LEmw
Dt L, BiEED ) OFE T3 Flepl s ER)T
# - 7-. PMX-DHP # £ i # T P/F I3 149.5+45.8
MPH 171321312 L ABEREET LWL OD LFH %7
¥7z. —7JTKL-6, SP-D, LDH D[IiE/$7 A — %
213 & A EEN TR D - /2. PMX-DHP %O
ALI/ARDS |25 3 2 FIEH L N TR WVH DD,
PF #{3E¥ 5 X7 1 L—4%—& LT plasminogen
activator inhibitor-1 (PAI-1), IFHELZ I A ¥ — ¥

(NE),IL-8 D5 SR SN TW5A Y. 44 PMX
BT L, MFEOIN R EL & MEFELNS.
IPF O Z kB DI ) 80% & Wik § % &, 4-[H]
DME TR 57.1% L PERALN T VA, L
» L, PMX-DHP BEDHEATS 55 4 3 > 7, hdT
O3, B, FEATEER, Flow rate 7 &5 —%E Tk
, ME ORI L. S8, EELIERERD
%0 T, IPF O 2MEHEE 233 5 PMX-DHP &0
BT LR CORFPLELBbNS.

SEHR
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i e IZ 42 PV LB 2 75 4 2 b (IPD®) D)%

WA B ORET B 64 R Ml B

M ATE s

Th2 B4 OBEEL, MM L2 RES TS, PULVEEA TS5 A (IPD®) &, T2 4 M
A4 PHIE S L CENTHRICEFT SN TV AERITHL. IPD D DOIEHIZEHL, CSTBL/6
T ARMHALIT LA A Y UM E T OVIH LT IPD DS 217\, Bt b0 &
BAMRE LR, av ba—VEICHK L, IPDREETIEAONA FeX i 7u) VEE
BOHERERT #3580, IPD UMM LIER 2 H L Tw5b Z 2% L7z, BAL OB TII,
IPD # 5 BB WT, SR Th2 34 M7 4 Y OERTIFRD 5 NT, TSI MCP-1 % B
IZHHIENTWBE Z Ebhol, TOHREZIT, Mila~vr/u 77 —U0560 MCP-1EA
23435 IPD ORISR ERE L7z 25, IPD IZIEila~ s a7 7 — V25 O MCP-1 A % #
TAHVERD S A EDHBL. IO ORE, S, IPD IZIEHEMEILIER P S 5205, £h
ETh2 %4 bH A P E A L72d OTIdZ {, MCP-1 OIIFII X 5 b D Tdh B gelkr 7R
ANtz Fio, WEMMRICTT A IPD 35O FRERRREE ClE, WEOMEITZIH L, B
T3 D A M ERE oS E bR bz, Sk, MIFHEERZ BT IPD A5 MCP-1 #I#]
R ERTOPEMHE L2 LT, ZTEERBRHBREREI LW EERZ TS,

— 115 —



FRMEMAAED FRUBZ LAY A 7 O ARY v+ 2704 FREZSPIIN TR T VT AT A Y AFFCEY 5 BERTZE

& U oic

eSS TR MEIE B % & O MU BT 28 B O il
P Th2 B OB 2 > TB Y, MR I
HLTWwWAEEEZLNTWA Y, Th2 B OEED
FEIEIC &) IiFRAEIL 2 BRI L 9 2 ATt AS R IR S
n, SEELIE, TVUIVFE—FEBIHT S Th2 7
HEA Z %R ICHAREN TOAREFES N TWS b
NVEER T T Z AN (IPD®)ICHER L, ZOHHH,
RYADTVF A ViR MEE T VICBIT S
It b ic BB E 52 A haRet L. T2, B
BRI 5 IPD B 5 24T, BB OBIZE T
d DY, FOMRBEEIITT 5 EEL T

FTEENR

1) B ER

C5TBL/6 %7 AT LA < A ¥ v 1.5mgkg D
REWE G AT\, [FEIZIPD100mg/ke D 1 H 1
EEA~NOEBRG ZFG L. 7, 14 HEIZE—
o~ 2100 L TRE Mk (BAL) 217w,
51221 HEIWKIEBAL 2479 & & & 1Tl % 4]
BL, " rFexra) r7yeALi2Ly, Hif
Nag—4rrerfllg L. F7, BAL FOMIE
B, MpaSW, ROYA A Y BIZDONTH
A 7.

2) AlfEEER

) TrvdwL Uil oe Ty -V 0
MCP-1 BEAEIZATS % IPD D2
TLAYA Y URRERS 1 EAMBZ IR~ 2
77— %5 L, IPD ORIIE O LM X
BHEFFEICT, MCP-1 DEAIZEVRDO NS D
w MEE L 7.

i) LPSHIBICXA2EF~YY ADME~ s 0
77— b0 MCP-1 AT A IPD O
e

EHE~YTAIYWiE~s0 77—V %58,

LPS |2 CHIBL L 7274, IPD ORI B D S12 X

BEBAERER STFHEHE
2 BRI KSR - T L L —
il

HEEFEIZT, MCP-1 EEAIZENR D L NE 0%
WEEL 77,

3) ERARHER

BN K EE (IPF12 %4, NSIPS %4, BIEHE
BB M2 3 %) 123 LT, IPD300mg % 3 7 A
5L, ZOHitkOIFRAERE R O EHILF D) »
ISERGT I & B CRRIRIRAE T — 5 O&Ab A H7-.

R

1) B

LIZ/RT £ 918, IPD #5812 BT BN A
FoFTa) yEaER, FERSGEFICRLTE
BIETLCWw, F72, BAL OME T, #HH
Fads, ) v osERE L I IPD RS HCTERMEE R L7
(2). £72, BALWEHFOF A M4 ViEEOK
T, TLARA Y 5% 1 AKE O IL-6 A,
TUATA TS T EBRE, 2 8B%IC MCP-1
B, ENENUZ, IPDESHICBWTHFERIVEET
HBHZ Lo o7z (K3). INFy, IL412DWT
FHEERELLT THh o 7248, IL-5, IL-13 12D\
i, IPD 5 - RS HMICEEELZ RO Lo 72
(3).

(ng/mb)

200

150
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0 BLM  BLM BLM  BLW
+ + + +
DwW IPD DW IPD
14 days 21 days

1 TVvd=<A4 Y VRMEREICT 5 IPD ORE

Control

2) FHRFEER

Bl4lZRdLH1, IPDEETOEEICLY, 7
VA<A Y vl e iiia~rary— U0
5O MCP-1 FEE, 512, LPSHIIC X ATEE <
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Cell x104/mi

Cell x104/ml

60f s 40, x
—— f * 1
£ 30! ' P
S
X
< 10;
&)
. 0 : —
0 BLM BLM BLM BLM BLM BLM BLM BLM BLM BLM BLM BLM Control
DW IPD ow 1o bpw pp Ccontrol DW IPD DW IPD  DW IPD ontro
7 days 14 days 21 days 7 days 14 days 21 days
1) I\ER 4F Bk
30' *
— 1 |
E -
™
(=]
A wul
X
©
O
0 2 5w Bm M BLM BLM ' BLM BLM  BLM BLM  BLM BLWM '
DW  IPD bw 1D Dpw Ipp  Control pW IPD ow 1D pw pp  control
7 days 14 days 21 days 7 days 14 days 21 days
2  BAL T OMIaENT
(pg/mil) IL-5 (pg/mi) IL-6
*

* i
40| 40| ' ‘
20 20

BLM BLM  BLM BLM BLM BLM 0 LM BL BI;M' Lm BI;M. LM '
DW IPD pw 1D pw Ipp ool DW IPD pw 10D pw pp  control
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- /ml MCP-1
(pg/ml) IL-13 (pg/ml) ]
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FEFE F R OMCP-132E
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EEME<InI7—o

(pg/mi)
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]
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p<0.05

-
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107

B LB OMCP-1RE

4 Jifa~r a7y —I9 50 MCP-1 BEAIZE$ 5 IPD DR)5

T ADRET a7 7 — 05D MCP-1 AN E
DML HIH A 2T 5 2 & pSHIBE L 72,

3) BRIRSEBR

FLITRT LI, IPDHGIZL Y, DLeo B &
U"%DLco lFAZICHINL 7. TLC b BEhNE I % 7R
L7z, F R O IL-4, IL-6 I3
RO o725, The S EMBEIEE R ET %
ROz, —HOBEFIIEHEELROLD, B
bOTHRERIZEL LD Rh o7,

E =
IPD i, 7L F <4 ¥ ViFMEEET VIS B W T,

M2 s -7 B2 T EE2HELRL, P
FMEALTER 28 L TV AR R E 7z, Lol
ZHSS, BAL A Thl, Th2 A b A ViEED
BeEh T, INFy, IL4 ZHEKRELT T HHRiE
TEXLPo72%, IL-4, IL-13 1Z IPDHEHE o~
FE—VHBICEEETRO Lo/, HJyTE
LTW72 &9 % BALIEHFDO TR A b h A4 V& D
BTE2EoTHEST, ZTOEFIMICEIT A IPD OIE
PGB 7 Th2 A M A VEEEIIHI Tl v 2
EHVHIB L 7o, BBRIEWT & 12, BAL {iH O MCP-
11, IPD 32 58 ICB W CEHLRKTZRLTEBY,
IPD |2 MCP-1 DREELEIIHIEH O & 5 T & HS 7RI &
Nrz. &5, Fexld, IPD DHifa~ s 27 77—
oD MCP-1 EAZHFIL ) HZ LR L, B

=1 MHEEWNEEEIHT S IPD HSICL 5 HEREHEOZEL

Al 3nA% P value

IL-4 (pg/ml) 40.4+92.4 32.4+48.3 0.099
IL-6 (pg/ml) 6.2+4.4 7.8x7.4 0.49
Th1/CD45R0O(%) 54.0+11.8 48.9+16.1 0.13

Th2/CD45R0O(%) 15.5+7.6 8.4x26 0.012*
KL-6 (U/ml) 1173.0+640.9 1261.51:-495.6 0.48
VC (ml) 2460.5+697.0 2436.3+799.0 0.69
%\VC (%) 82.7+17.0 85.1+20.3 0.34

TLC (ml) 3745.0+821.4 3861.6+850.6 0.017*

%TLC (%) 79.614.5 82.5+14.0 0.021+*

DLco(ml/min/torr) 10.3+3.6 11.6+4.8 0.005*

%DLco (%) 63.6+20.0 71.8+26.5 0.001*

mean=8.D.
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ZZT\Wwh, MCP-113, ZHEZFIC BT 5L
fRAEFA P A ELTHLNTEY ¥, TLF
7 A T BHEE € 7OV B\ THITARAE L 25T IR
SNz, MCP-1 DIEHPEEE S NS Z LI X

DIELNHAEESEATREENSG, IPDIE, 7LV
F—ER LB TV, RRI9IZ Th2 A
MAAYOEELZIGITAEI EPFDroTWAS
MO FOFEME Y -7y MR RUERIZDOW
TEARPELZED S, TLF <A 2 v i
FUADILHZE LT, FO/EHAEE T HHET 5
VENH Y, SHOREE LTHEREINS.

BB MR EE~ORGERTIE, 3 A LW
D WEIEIIE TIEdH - 7228, DLeo B £ U%DLco
DAL HBEINZ OB L) RO TEIR i3
ARSIz, FRZ, RMEIMEHIZH1T 5 Th2 70
WABMBELAEICETLTBY, IPDESICLD
T2 ~NDRBEPRESNIOTE LW EEZT
Wh, BIERbIZE AL, IPDESICLD,
BURMROFEDOLZELE D IZ—HMOBEFHIIB W
TIEEm A RO L s b, ZORERD
5k, IPD 13 The ~ORHE % #fl L, ML oHEST
IR L 72 TTReMEA R S 5.

RIFFEIZ BT, IPD 2SR LR B DR &
LTHERTH DA REMMRE S NS, 4%, N
MMEEBZ I BT IPD %Y MCP-1 #HI/EH 2 7R~
TOPEWRE L LT, TEEREERRER T R
LiznweZEZTWD,
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Bh O TREEF L BK A8 AR
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HH A

FrFE M E N 75 (IIP) DA EE L L T prednisolone (PSL) (212 T 2L F ThEA 7 S 0]
RDHG ENTELD, KIRTP B TP HRARDOEIAERETH 5. HEHEIEHT 5 AN
filigs7 &, —EOBEMEM2$12 8T, calcineurin inhibitor T# 5 tacrolimus 8 H TH 5 & ¢
BHIREDVHA A, PSL & cyclosporin A (CsA) OFFFEE CTHBEIRILETH - 72 TP 1Z3F L
tacrolimus 22 5-L, —EDHEKRFEEEL N TEL 1 AZREBRL-OTHET L. £
43 B . 2003 4F 3 HICMB CHIEMM 2R S, [ 6 H LB CHRFESE T AR~ EiE
L, unclassified IP & Z W S 72, PSL B L F CsA OPEHEEZ BMG L7225 T, 2004 48
12 RICTR BB FEE 2 MG L7z, 2006 4E 4 H #4735 5 7 VEFFIFIR R 8 (Hugh-Jones V BE) D7z
DIZABE L7z, Tacrolimus 0.075 mg/kg (CTEAL, M7 764~ 194 ng/mL IZHERLZ. BE
JE IR 1% Hugh-Jones TV E~NEL# L, M9EE CT 1 GGO biHB L, KL-6, SP-D & F L7z, LAl
B h, FOBIT ARV ENVAEESMEL, BERMICERNESES a3 v 7 07202380 L.

BRSO 72 1GFEIE & LT D tacrolimus DA FEMEIC DO WT X EE Z N2 THET 5.

Tacrolimus may be an efficacious agent for idiopathic interstitial pneumonia

Miyamoto A, Hiramatsu R, Kudoh K, Takaya H
Sakamoto S, Ishida F, Kishi K, Tsuboi E
and Yoshimura K

Department of Respiratory Medicine, Respiratory Center Toranomon Hospital, Tokyo, Japan.

Background: Idiopathic interstitial pneumonias (IIPs) represents a diverse group of pulmonary
disorders caused by unknown etiology with variable prognoses and responses to therapy. In the more
severe forms of IIPs, such as idiopathic pulmonary fibrosis, no effective therapies have been identified.
Among the possible new therapeutic agents for IIPs, tacrolimus, one of the calcineurin inhibitors, has
been reported effective for the patients with interstitial lung disease associated with polymyositis or
dermatomyositis.

Sub ject and Clinical Course: In our present study, tacrolimus was administered to a patient with
intractable idiopathic interstitial pneumonia. The 40 year-old male patient came to our hospital in June
2003 because of shortness of breath at the Fletcher-Hugh-Jones grade III. Video-assisted lung surgery
was performed, and diagnosed pathologically as an ‘unclassified-type' of IIP. Prednisolone and
cyclosporin A were initiated, and home oxygen therapy was also started later. However, his respiratory
conditions deteriorated and dyspnea worsened from the Fletcher-Hugh-Jones grade IV to V. He re-
admitted in April 2006, and after obtaining an informed consent, tacrolimus was initiated instead of
cyclosporin A. His symptoms gradually improved, and after three weeks of tacrolimus therapy, the
extent of the ground glass opacities in the both lower lobes was improved on his chest CT scan. The
serum levels of both KL-6 and SP-D were also decreased. However, he eventually developed pulmonary
aspergillosis, and died of septic shock after eight weeks of tacrolimus treatment. Postmortum
examination revealed both acute alveolar damage and usual interstitial pneumonia along with focal
bacterial and cytomegalovirus pneumonias.

Clinical implication: Tacrolimus may be a suitable candidate as one of the new therapeutic agents for
intractable IIPs including idiopathic pulmonary fibrosis, although a prospective study with a large
number of the patients should be conducted.
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KRR e B e DG mEE L L T,
pirfenidone % cyclosporin A (CsA),
N-acetylcysteine (NAC) 7 &£ D3 L\ FEH|
PREEEHEMFT SN TWDE, CA L
[8 U calcineurin inhibitor T& % tacrolimus

(FK506) (I PEAL T Mo LR
BIVCAER T 250 ERHR THAH. CA &
bFME e B2 2 PEREFIZIEIET
FMLTHY, £ORBEIHZIRIL CsA O
100 fEREE L ST 5B, HEMMRIC
S A IBERRIC OV TIRITE A LHE
ENTWRWS, HEHRE, ZHEBKER
EORBIEIRICAET A MEMER LI B W

THIThoe T AMEVHASING. 4,

AR SSIE DB MRV Y ST 5 5 s 0 ) AR OFHER

Table T ABchkssART R
(%] [Efz- %]
RBC 4.83x10° /uL TP 6.8 g/dL
Hb 14.6 g/dL Alb 3.6 g/dL
Pit 318x10° /uL T-Bil 0.3 mg/dL
WBC 24,100 /4L BUN 19 mg/dL
Neu 95.5 % Cr 0.9 mg/dL
Eos 0.0 % Na 141 mmol/L
Lym 3.0 % K 4.1 mmol/L
Mon 1.0 % Cl 103  mmol/L
ESR 18 mm/hr Ca 9.7 wmg/dL
(%A X (NC 2L/min)]) AST 19 IU/L
pH 7.41 ALT 24 IU/L
PaCO, 44 Torr ALP 174 TU/L
Pao, 107 Torr LDH 261 IU/L
HCO, 27 mmol/l CRP 1.6 mg/dl
$a0, 96.0 % KL-6 4326 U/mL
SP-D 2951 g/l
A L7z, D% PSL DI E AT RET, PSL25

prednisolone (PSL), CsA T & % G I Z R
T, EATHEOFESIE R E AT (IP) 1ERNIIX L
tacrolimus % %5 L, BiR E—EDBEMRDIEDL
N7, BEMREERIC B W T tacrolimus DHEIRFE S

NBRBIZOVTETOEREMA TRET 5.

F o fl
42 F B

mg/day, CsA 100 mg/day CTHEFFEEEE 21T o Tz,

2005 4F 11 B & 0 S71ERE IR R EEATETT L, JER
CT LoOMEXFBDI/-0, 2006 F4 A At &
T o7z,

ABEREIRSE | & 165 cm, KE 542 kg, 1R 36.7

C, MM 134/84 mmHg, HRAA 97 /min B, REL
16 /min, ZiR7EDH CHAIEERZ fine crackle % TH
WL/, EhBEisloonhirorz.

A BB AT L © WBC 24100 /uL, CRP 1.6 mg/dL

FOFF S EREIE R 8 (Hugh-Jones V )

FIRIE © A, TEAEEMEM & TIRT GEIAH)
BEFERE [ FFRC o & T LD

AEEIEE L BRME 2040 7%, 20304/ H, Xy O
B REIEEL.

WER V)V T7r—0% Y)ay, YrF—%0
W AR Y. 2003 4F 3 7 LA S E TR

BAREE 2003 4E 3 A, M THEIE MM = e
Ao, FE3 AU WE, WIESE T ERZ
Fhi L, SEARER M AN & REZ R S
72, 2004 4F 1 H 55 VEREITIR R 8 O BT & R CT
= ground glass opacity (GGO) D% 7%, PSL
60 mg/day \ZCIEEZ BB L. Lo L, F71Ek
I PR L EA T TR 5 H X D CsA 100mg/day
DOBER E B, F4E 12 BICdEEBRREEYE

O s IR > 5 —
% BB
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T# o72. KL-6 4326 U/mL, SP-D 295.1 ug/L. C
MR~ —H — D L5 %3072 (Table 1).

BRS¢ MED X M5B I m AT B, O

BHEICHEREZRD, FEELZHE> TV

(Figure 1a). 30 CT TILHLEAYIY— 2 GGO #°
A T BEEALICRRD S, BH O 2 i B 7 7R
Doz, ELTEREETICRD LN
GGO #%#9 3 SFDOFLE THAT L, T DIRFE & FPH
S U7 (Figure 1b, c).

il 2 AR D R BRAL A R ISR T AR A S

& S8 XD EE L7z, WEDSAISI/NEED A
L, MAEICHESIEE L TB Y, K
4313 fibrotic NSIP 3HML D ##%(% TdH - 7= (Figure
2a). LoL, —ENCRIFBRAR Z RO, SE
MR/ NIEM M E % SRR E ITWRED
s, —ERY v oNER 7 Lo dE MR & RO
% Z & 7 & unclassified type & I L 72 (Figure 2b,
c, d) Y.
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S8 DI —~M%, HE Jefa. FOREE TSRS (AN,
NEROSFIE diffuse TIHERBIE—TH 5. b) H S8 O—EBICAFERLEED 5. o) §9IEKHE 6. /h
EHMESLRELMERBEICOMED DM T 5. d) HE RS OMEILA HE 44,
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ABEfE @ AT A IR EEZ % L mPSL 1 g/day
X3HBEOAFTA P70V AEEZ 2 BEFT L7z,
CsAlZ + T 755100 ~ 150 ng/mL (27215 X9
ZERET L 72, PSL 137V A HEER PSL 1mg/kg/day
THEEE L 72 (Figure 3). L2 L, MERCT LT
4 L2 GGO AHEEE L 7 (Figure 4a). £ D7
¥ CsA % tacrolimus {ZZ8 8 L 7. Tacrolimus 4]
HI¥% 58 138211 0.075 mg/kg/day & L, b T 7 5-
15 ng/mL % HEE & UCHiEI L7z, &5 3 8%
WZHER CT EAETHED GGO ATEMEM &2 b,
25 [ ERE LILROERM % 20 72 (Figure 4b).

HESAE ORISR B IS5 6y 7 0 ) AX ORAME

KL-6 & SP-D |3 CT DT 3G D& I Tl &
72 o 77, Tacrolimus DI 512 & » TEHFEEEPaO» 1
o DT BO b o705, BEERIE
Hugh-Jones V FE2> 6 TV BEIZEE L, ADL DT
. Lo L, £0%MWE CT LFEELLH
FEHATE | (Figure 4¢), 2 H 28U PR EEDSEAL,

gy ol ORENEE, N LIFE

HE L7, 20OHESICEREET, LlEdE
A WBEAaNTENZERL A, LT L

7o, s B-D-glucan 28 L&A L, WBE X
6] Aspergillus fumigatus 7357 Bl S 727280,
MCFG, ITCZ, liposomal AMPH-B 7¢ &

_LE...H\_EHZ. _\‘ , 57 s [T \/\
411 4/14 5117 6/16  6/22 6/30 PRAWREGA L. S 20
mPSL1g JFEEE I EE> a v 7 EFE 2 b
mm [PSL 50 mg 45 mg DERRBYICEEB C & e d o7z
(s 150 mg Tacroimus 36-1.2mg WL B, © PIRR 5T T T
IMCFGS1$O mg [ TCZ 200 mg L-AMPHI %%Fn%wo mg | DEBVHA L, &RICZL LI
L% 4155 et TETRIKABTTH o 7 (Figure 5a) .
. TN T PIHRAY L BBl 2 520037, Tl E3E L

FEAE T TR O L % B> TV 7.
SR ELAL AR S0 12 3 B O TV R 251

H 3

FITEL RLITHEDTY, IEE O/

IR L TR\, SER S L7 5EM
i ; RN E 2 L. 207 DmEM
oy F 5.7 SP-D (ugll) k5 B9 12 1 UIP pattern & 32 B L 72
. o (Figure 5b). SUERIZHFHPERANRR L,

Figure 3 #Fi#&

Figure 4 [ CTHTR. a) mPSL /S AL, A THO GGO OREEAWIN. b) Tacrolimus %542,

[EFBAL D GGO ATk L, 5 I EAE SIR b .
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