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Therapy with PMX-DHP for Acute Exacerbation of

Interstitial Pneumonia -retrospective analysis and its aspects-

We retrospectively analyzed the efficacy of PMX-DHP absorption therapy for acute exacerbation of

idiopathic pulmonary fibrosis. One month survival of IPF-AE patients tended to improve in case of showing

improvement of P/F ratio after PMX absorption therapy. Prospective randomized study is needed to clarify

the efficacy of PMX-DHP for IPF-AE.
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4 39 33.3% 57.9% 68.4% 81.6%

A 88 20 47.1% 87.5% 88.2% 88.2%

HRECEIZGZTORRATOTFRRBEREMIETL TGN

UV ABOGERIE 3L R TRER 6.2 £ 5.1 BER T
Holm. BT R RFo BN THD(F3).
IPFAE) (78 151y & %l AR AT L, IVHI(39 #1) o %
JE3 7 BF AR OS5, 9%I1T(#4), RO
e (CHRE B VR 72 T0% LA O SE L SR (£ S5) &
H# LT, PMXDVECHEALE L TV D et s
SRR L TUN L IEEE R & U C PRI iE D B b A A
7y & BRI (p=0.0002), 11Ps %t GARHT (p=0.0018),

- 109 -

WETPEIMi 28 ORPER T2 PMX TR —IPF 0% Alnl & fifdT & 4 R o R -

&S5 TR ETOLHRE O

R sz AR FELE R
IPF admitted 30 days 91.% Crit Care Resuse 2009
cu (n=24)
DAD (SLB) hospital 86% Chest 2007
mortality (n=7)
IPF-AE 3 months 96% Can Respir J 2004
(n=25)
IPF-AE 30 days 80% (n=5) Eur Repir J 2003
IPF-AE 36 days 100% Am J Clin Pathol 2003
(n=12)
IPF admitted 2 months 97.6% AJRCCM 2002
ICU (n=38)
IPF requiring 23 days 100% Intensive Care Med 2001
MV (n=14)
IPF admitted ICU mortality 73.3% Chrest 2001
ICU (n=1%5)
1PF requiring S days 85.7% Thorax 1999
MV (n=7)
IPF-AE 3 months 57.9% The present study
(n=39)

#6 . PMXIZ L HfEHELRE (P/F) O

pre-PMX end of 1st PMX | end of 2nd PMX

all cases | 136.0+84.4 157.9+88.2* 173.7+88.3%

1IPs 144.8+96.4 169.8+95.8" 188.4+:93 8%
CVD-IP | 1132387 137.3+43.4 149456 4%

*p=0.0083, **p=0.0002 compared to pre-PMX
#p=0.0020, ##p=0.0018 compared to pre-PMX
+p=0.0077 compared to pre-PMX
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59 : PMX-DAD M AT O {51

pre—PMX end of 1st PMX | end of 2nd PMX
6RFMEILLE | 1384920 166.6:100.8 180.8+88.3"
6Bk | 138.1+£83.3 152.3+:76.8 166.5:88.8

*p=0.0012 compared to pre—PMX
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1) Y Seo, S Abe, M Kurahara, D Okada, Y Saito, J

Usuki, A Azuma, K Koizumi, S Kudoh. Beneficial
effect of Polymyxin B-immobilized fiber column
(PMX) Hemoperfusion Treatment on Acute
Exacerbation of Idiopathic Pulmonary Fibrosis. /nier
Med 45(18): 1033-1038, 2006.

2) Abe S, Seo Y, Hayashi H, Matsuda K, Usuki J,
Azuma A, Kudoh S, Gemma A. Neutrophil Adsorption
by Polymyxin B-lmmobilized Fiber Column for Acute
Exacerbation in Patients with Interstitial Pneumonia: A
Pilot Study. Blood Purification 29(4): 1-6, 2010.
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—W§A72 P/F ratio, KL-6, IL-6, HMGB1 % DI TR D 7273, fERAUITIZ L + H EIRIZEFIFEC D
WA= Soln. TNETHREINZUEFAZEORELI-E Z AArF, FEGFEED
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Effect of Polymyxin B-immobilized Fiber Column (PMX)

Hemoperfusion Treatment on Aseptic Acute lung injury

Kume S, Abe T, and Setoguchi Y

Division of Respiratory Medicine, The first Department of internal Medicine ,Tokyo medical university

A polymyxin B immobilized fiber column (PMX) hemoperfusion has been successfully used for the
treatment of ARDS/ALI caused by endotoxemia. PMX therapy was also reported to provide better prognosis
on ARDS/ALI caused by low titer of LPS or Staphylococcus bacteremia. Based upon this knowledge, PMX
therapy began to be applied to acute exacerbations of interstitial pneumonia and drug-induced lung injury.
The therapeutic effects remains unclear. We also experienced six patients with either exacerbation of IPF or
drug induced fung injury who underwent PMX therapy after high dose of methylpredonisolone treatment,
resulting in poor prognosis. In this study, we tried to clarify factors becoming the difference between survivor
and non-survivor after PMX therapy, in comparison to reported cases in the same fashion. Investigation
with the focus on age, initial P/F ratio, KL-6 level, commencing time from admission, number of cycles
and duration of PMX therapy resulted in no significant difference between survivors and non-survivors. In
conclusion, this study suggested that prospective study should be needed in adjusted background of acute

lung injury.
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b & PMX LA BT L7z, PMXWRIED it risiliE
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F 72, PMX-DHP [ Ll LPS 73 5 [T LA T o9 i) FA34 A& 300LL F232 N T 72, &IERTPMX
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PMXHT PMX {4 PMXHT PMXHE
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1A PMXFEE# 0O P/F ratio & IiLi KL-6 DAL 1B PMX#FiLnisOMmiy1L-6, HMGBI 041k
2. SCHRES IS L UCE PMX BT R
PMXETOD
Case Age Sex Initial P/F  KL-6  Pretreatment B¥ Dx Prognosis Reference
1 77 F 245 1600 PSL 23 DI-ILD 2 Died 2)
2 61 M 96 2000 PSL 23 DI-ILD 3 Alive
3 65 M 78 2500 PSL 10 DI-ILD 1 Alive
4 70 M 50 4909 PSL 5 ADM 2 Alive 3)
5 55 F 64 1957 PSL 4 ANCA 6 Died 4)
6 58 M 225 1548 PSL 2 IPF 3 Alive
7 72 M 188 904 PSL 3 i) 2 Died 5)
8 VAl M 134 2300 PSL 3 ANCA 2 Died
9 82 M 175 1300 PSL 3 IPF 2 Died
10 68 M 186 481 PSL 3 IPF 2 Alive
11 71 M 195 2550 PSL 3 IPF 2 Alive
12 61 M 93 3700 PSL 11 IPF 5 Alive 6)
13 73 F 180 1690 NAC 5 IPF 1 Alive
14 67 F 109 1030 PSL 13 IPF 1 Died
15 64 M 50 2420 PSL 4 IPF 1 Died
16 57 M 180 2610 PSL 10 IPF 2 Alive
17 79 M 246 1488 none 4 IPF 2 Alive
18 65 M 97 862 PSL 6 DI-ILD 2 Died Preparation
19 70 M 103 1540 PSL 13 P 2 Died
20 61 F 163 1290 PSL 4 DI-ILD 1 Died
21 73 F 68 7060 PSL 11 IPF 2 Died
22 68 M 243 415 PSL 9 ANCA 2 Died
23 76 M 211 854 PSL 4 IPF 2 Died

RE B & STk A 1 O L (£ 2)

M BHE Bl 6 51 & 18-23 % H I,
-17FHIZR L.
(05 LeFNTERHER]), 1062 /EF L7z &3

& RF 23 4E 1 Wy,

SCHR R E B &
13 6511 73 36 1=

IR & D ISR TIES9% D EFETH DM,

ANCA B B TS B RIRIEEFEOA TH
NAEE L IR E THER, TIRRREOPF I,
KL-6 Dff, PMX-DHP#& A% T?D H¥, PMX-DHP
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12/5 (40%)

01
1023 43%)
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4. CERRAIEGNIZE T D PMX 1Tk 0 EFE, ELEFEEMORRE 70 Lbik

ge

Initial P/F 152.9 + 67.7 vs 137.9 = 70.0

PMXETOH 76+63 vs 7.6 7.7 p=0.993

(survivors vs non-survivors: 10 vs 7)

5. CURE SO RERIC IS 1 D PMX BT T4 O A7 4, EAEAEE I 045 K 0 b

FEATEEUZ DN TEWRSH ORI THD L, Y
BHZB W TH R EICB W T L EE 2o 72 (F49)
(£ 53).

z =

PMX A THE ] D A A7 F 13Tk F59%, 4R Tl
IEELFIEB D Ir & 72> TWBIEIZ 0 21D B TA
WREITo 7.

4Efis, initial P/F ratio, KL-6, ARDS/ALIJ&JE I
2B PMX T E TO HEL, PMXEITRIEIZ >\ T
IXAETERE, JEAEGFBICR CTHLHE 2N A EEITER
DY, EDO XD ARIEGNPMX DN ENBHIETE S
DPFERT 5 Z LT CE oz, YRHEF TIX
PMX f7iZ & ¥ KL-6, HMGBI, IL-6 %238k L7~
FEBIR B >T23, FPRIIARTH-7. —F, Wis
Xk, ZAOLORFPLELLRNZ b LT
AFELEFALHY, —EDHEMITTIRY. &
23GEBI D LB TH D O TR & T O 1T IR

Age p=0.329
Initial P/F p=0.712
KL-6 p=0.407
PMXET®OH p=0.97

(survivors vs non-survivors 10 vs 13)

D EEZLNDN, MIEHIIEASY O BYHEE D AT A
WG LitZevy, JE3k, PMX-DHP#E{EIX, PMX
~ODLPS OW A % FAFEL & L TR 0 AT oW E
WZOWTILEMRN T — Z ITHTOW R WOREIRTH
%. LML, PMX-DHP D% 7 L~ IILER D5 A
HHNDHZ &L, Hirb@E S Tung. BuiE
£ ARDS IZEB VT, PMXTEHE R TR & h
T2 HER 279" CD16 Bt BLAZ R 23 A A7 Tl L,
SELCHE TN L7z &y 5 HUE (1) P PMX A Hi
EREREEH A LIRS EZA L TV D & ol
(12)HH 0, MR OBEVREIZAE B U7 fiftr o’
FERMAEME BN 55 0 T 1%, PMXBIED Al & %
HIRT HIEEDOR N E HI- 2 D00h Liv/g.

b

B

=]

FEMIE ME BRI E T 532 PMXEEDOH )
PEIZ DWW TRRGEHE, ZORKEROZEEME L H 0 % 5
TIBMNC X DREIR T — Z D& OHTCIE, Rk
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*T%l\fil‘%zjg @Hﬁ? :u\l\ Elzu\ )dwé_%)
PMX(KY) ¥ VBEEELH T 412K D MREFAL ) Bk
L ILIaIz & 5 % Al & Rt

I

Oz g B Rl

VT, RS PEIIRRHEIE (idiopathic pulmonary fibrosis: IPF) (3 U s & 9~ 2 S g PERT B i 48 <0 B
JEUR il D TMEER ST RE L Z X 4 PMX(7R U X F 22 BIHE{L 7 T 4 Polymyxin B-immobilized fiber
column: PMXiZ £ 5 MY EE OB ERSHE ST A, THE CEMRIC L D RHL
PR IRV 2008 4R 0 PMXBRIEIC BT D REMAE AT o TEB Y, WEMEM % O 2 EEEC
% L CPMX LA T S AT 1604EFI( 5 B IPFT341]) 007 — 4 122U T retrospective i f#bT 417 -
fo. RIERF], IPFIERE] & SIS PMX T FIZ 0 AT 5572 450 (P/F bL) 00 3573580 Sy, & 72 KR
M o P LEREL O A7 S 72 R 2GR 7o, IPFRWEITEL 3 » H OO T14%1534.5% & 2 Co ik
S LT RAF RSB TH O, HRVIERILE 0SS D e E R,

Polymyxin B-immobilized fiber column (PMX) treatment for
idiopathic pulmonary fibrosis with acute exacerbation: a multicenter

retrospective analysis

Shinji Abe', Arata Azuma', Takashi Ogura®, Hiroshi Mukae®,
Hiroyuki Taniguchi’, Masashi Bando’, Yukihiko Sugiyama®

" Internal Medicine, Department of Pulmonary Medicine/Infection and Oncology, Nippon Medical School, Tokyo
- Depariment of Respiratory Medicine, Kanagawa Cardiovascular and Respiratory Center, Kanagawa
* Department of Respiratory Disease, University of Occupational and Environmental Health, Fukuoka
' Dept of Respiratory Medicine, Tosei General Hospital, Aichi, Japan
“Division of Pulmonary Medicine, Department of Medicine, Jichi Medical University, Tochigi

The prognosis of idiopathic pulmonary fibrosis (IPF) patients with acute exacerbation (AE) was reported
to extremely poor. Several clinical studies suggest that direct hemoperfusion with polymyxin B-immobilized
fiber (PMX) may have beneficial effects in patients of interstitial pneumonia (I1P) with AE. The aim of this
multicenter retrospective analysis was to investigate whether PMX treatment could provide improvement of
oxygenation and survival benefits in IPF patients with AE. We conducted a retrospective study of IPF with
AE treated by PMX at 18 institutions in Japan. Data of oxygenation by PMX treatment and survival after
AE were collected and analyzed. One hundred sixty IP patients, including 73 IPF patients, with AE were
treated by PMX. In [PF with AE, arterial oxygen tension (PaO:)/inspiratory oxygen fraction (FiO:) (P/F)
ratio was significantly improved at the 2" end of treatment with PMX (173.9=105.4 to 195.2-106.8 Torr,
p=0.003). The number of white blood cell was significantly reduced at the 2" end of treatment with PMX
(1333017002 to 9426 £ 5188 /mm*, p<0.001). These clinical changes were also observed in the analysis
of all 160 IP patients with AE. The 1- and 3-month survival rates of IPF patients after AE were 70.1% and

34.5%, respectively. PMX treatment may improve oxygenation and survival in IPF patients with AE.
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MiOF =720 H T R < iMFzE & & LTI
'&4\/\@ ATRRD HIpE L L TR Sz, Kk

ié‘F—H%mFF] P9 (non specific interstitial
pneumonia: NSIP)CREFH Al 351 T 2 O Rk
FIRREE BT LA WME SN TS, IPFORER
UKL TCATF A R0 RN, SR, i
BEEA e AV TND DS, ZivE TOWSD
O OWETIIRIEZRD 1 » HDLTHNI0%LL L&
WO TTHERRETHY ™, Bl 2B WIEO L)

—J7, R YU T F T BEE(EHRME T T A (polymyxin
B-immobilized fiber: PMX) T D K hF o
QWLL 7T WEEPERRE G O BulE S = >

Aol XD Y TR AL MR LT A A

% W, 7T KEVEE ORI LT 7T AETEER
BLERY, & OITEBERIGRCENEREF U v~
&&WI%KMH&$ A AT S &,
BUETIET > N b X2 U RF DA OERIC LD 30
EBZLNTWD, I, IPFZIZL O & T DK%
P [RYE 1 i % %Wﬁ%%@éﬁﬁﬁ JREIZ X5
PMXEILE DO BN E N THD A, Zh
FCEMiaxIC & D KBRS T2, O AR
PP A R AR AEPETIE 2008 4 K 0 [V MENT
RAVER 35 PMXEIEIZ DWW T 2R E %
1T>TEBY, FORKEIZ >V Cretrospective (AT
L.

B B

YR ENG J6 MM A 5 PMX RO A7

UOH AR BN R

P2 I AT DR B as b st o & — PO R
VOPEEER RSB
COANSERRAEIR B R g -+ T LV — R

T RIRERRK RS
COOVEAMERIRRICBT 2 FREMEEE PSR s
TOOVE AMERTER BB 2 BENTIREE ATSER
OVE AR BRI S AR BRI
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KDk ) ik - BN R XD S0 SRR

BT T RE AR CREET 2

R EFHE

LM 2 O BRI & 2 S 4L, PMXCRETE il
TE&A A8 M (£ 1), 1605E61( 5 & IPF734)
(22U THRFE (L arterial oxygen tension (PaO:)/inspiratory
oxygen fraction (FiO:) (P/F o) 2 SEZ O 7147 &
H7IWE % retrospective | AR T L7z,

# R

A8 [EFREES L 0 L0 160IEFI( 5 HIPF 73451)
DT — R OEFEN I - 7= (£2). FEIFEEIT R,
IPFAER] & 6 67% T, HIENENEI69.3%, 79.5%
Tl ot BUSEEEIT S <, T O EERER A
TP T ES] Tt %VC N IER T 73.7%, IPF
JiE 5 T 70.7% & FERAEHE O | 2 38 6h TUr/z. IPF
PLAROSES DA, oo TIPs 23 3545),  JBUEL I i
230, HEAVEMZ 23561, ARDS A 541, @i

Fz1 b iR

WK NI

KRR AR R

By ERERE5— KEL5HT IBHFTRE
HREMEHKE RRAFEFERRR
EREHKZ AP REERE L I—
BARERKE METIERTLZ—PRTRAER
#ARNRIBRE - TREBF L5~  REXFE

EMERKE ARKE

{EMKE BERBXF

F2  PMX A ST S AU/ HETPE I 28 SOV BT ERE fA o0 JU T

E4EH] (n=160) IPF (n=73)

FH 67.1 % 8.5 (40-85) 67.5 + 8.2 (47-84)
Bt/ & 111/49 58/15
LTSRS 880 =+ 633 937 £ 658
%VC (%) 73.7£19.5 n=78) 70.7 £ 18.1 (n=48)
FE B M A 28 D R
HPs 108
CVD-IP 30
Drug-induced IP 7
ARDS 5
CHP 5
Others 5 Data are given as mean * SD

IPF=idiopathic pulmonary fibrosis, Ps=idiopathic interstitial pneumonias, CVD-1P=collagen
vascular disease related interstitial pneumonia, IP=interstitial pneumonia, ARDS=acute
respiratory distress syndrome, CHP=chronic hypersensitivity pneumonia
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MR AR 235, EOMMASHTh 7. PMX D
TR (LENT DT, I A2 KA TH D,
I AR KO Thiif T STz, TAH E2K
oo i g 7 B B 1 4= -G I8 W ], IPFIE ] ¢ 13 0k
Ml & 70 CTh 0, 240 (1 1) LA 2 ACH D3P 4
Eh Tz PUEElE 8 & U C7 Ll E o i) ¢
Nafamostat mesilate 3 H XL TE Y, IEHITA
T A KoL ZFENFN S Tunio. Bk (PIF
235 PMX D% (F24) 13, PMXIRETE 2
ARAKTETRET DL, RIEMICEVTI489 =
87.2 725 175.1 =92.5 (Torr) (p<0.0001), FE7=IPFJE
BHZF T H 173.9 £ 105,70 5 1952 = 106.8(Torr)
(p=0.003) ~ & T & PMX BEAART & bl L AT i

R BOT-. AT A RrOL ZEER T OO
#me%ﬁ%mbﬂfbékézgﬂéﬂ

3 PITIEM 92 ORI 372 PMX it F ook

SIEH (n=160) IPF (n=73)
FEATEIE (n) 2.0 2.0
LHEITER (h) 125 £ 10.0 124 +93
MEATRARE (h) 183 £ 16.3 139290
HEEZE
Nafamostat mesilate 113 (77.4%) 51(73.9%)

Heparin sodium 32 (21.9%) 15(21.7%)

dalteparin sodium 6( 4.1%) S5(7.2%)
GrREE
ZTAqAR L REE 160 (100%) 73 (100%)

Data are given as mean &= S

K4 BB AN D 5 PMX BRI S Y
— ik iE  P/T ratio—

pre-PMX end of st PMX end of 2nd PMX
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Data are given as mean # S1)
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#p=0.001 compared to pre-PMX, ##p=0.003 compared to pre-PMX
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#p<0.0001 compared to pre-PMX
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SULA, HIER, ARV Ry N EOBREIFIERICIEYIME Ch o 7o BEE T RO UV E AEANER
BT L TCPMX-DHP % #if7T L7233l & %5 - L, TOHRAEHRFTI L. [#5F] PMX-DHP Hi
DAT A RNAVABRESCh ol b B 63, PMX-DHP {7 % 72 IF [#] @ PaOo/FiO:
(127—153mmHg) DA B #F & #H7=. F 72 PMX-DHP #% 1 [ ¢ PaO/Fi0:(127 — 227mmHg),
Aa-DO2 (370 — 177mmHg), SIRSZWHER# 22— 1) DA B RUFEEZ R W, PMX-DHP Mi{T# 30
H, RO90 B TOEFRIL, FNENG63.6%, 484% CAEFHMPRMHEII2B TH-72. H
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Direct Hemoperfusion Using Immobilized Polymyxin B in Patients with

Rapidly Progressive Interstitial Pneumonias: A Retrospective Study

S. Hara', H. Ishimoto? N. Sakamoto', Y. Ishimatsu', H. Mukae®

'Second Department of Internal Medicine, Nagasaki University School of Medicine
*Department of Respiratory Medicine, University of Occupational and Environmental Health

Background: Rapidly progressive interstitial pneumonia (IP), including acute exacerbation of [P, has
a high mortality rate. Direct hemoperfusion with a polymyxin-B immobilized fiber column (PMX-DHP)
was recently identified as an effective treatment for sepsis-associated acute respiratory distress syndrome.
However, little is known about the effectiveness of PMX-DHP for rapidly progressive IP. Objectives: The
present study investigates whether PMX-DHP is safe and effective against rapidly progressive IP. Methods:
We retrospectively examined the effects of PMX-DHP in 33 consecutive patients with rapidly progressive
[P who were resistant to steroid pulse therapy. Patients were hospitalized at Nagasaki University Hospital
between 2006 and 2009. Results: Seventy-two hours after PMX-DHP, the PaO2/FiO: ratio (127 to 153
mmHg, median) had significantly improved. One week after PMX-DHP, the PaO./FiO: ratio (127 to 227
mmHg, median), A-a DO: (371 to 177 mmHg, median), and the number of positive criteria for SIRS had
significantly improved, despite the ineffectiveness of corticosteroid pulse therapy. The serum level of
monocyte chemotactic protein-1 was significantly decreased immediately after PMX-DHP. Conclusions:
PMX-DHP was safe and effective in improving oxygenation and improving SIRS in patients with rapidly
progressive IP. The beneficial effects of PMX-DHP may be at least partially due to the inhibition of monocyte

activation.
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