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EDITORIAL

Polymyxin B-immobilized fiber columns: A column to breathe
new life into the treatment of interstitial lung disease?
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Abstract

Acute exacerbations of idiopathic pulmonary fibrosis
(IPF) is a severe respiratory condition with high mortality
rate. Direct hemoperfusion with polymyxin B-immobilized
fiber columns (PMX-DHP) was originally introduced for
the treatment of septic shock. Application of PMX-DHP
to the treatment of acute exacerbations of IPF may
improve oxygenation and survival of the patients with the
disease. In addition to acute exacerbations of IPF, PMX-
DHP has been applied to acute respiratory failure from
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various causes; an amyopathic dermatomyositis patient
who developed rapidly progressive interstitial lung disease
(ILD) with elevated anti-CADM-140/MDA5 autoantibody
and a patient with severe amiodarone pulmonary toxicity.
It is also demonstrated that PMX-DHP performed on
the first day of steroid pulse therapy may improve the
prognosis of patients with rapidly progressive ILDs in
a case-control setting. PMX treatment decreases not
only various circulating molecules but also inflammatory
cells, in particular activated monocytes, producing such
mediators. Although the incidence of acute exacerbations
of IPF is too low for proper randomization, in order to test
the effects of PMX-DHP on the disease, a cohort or case-
control analytic study needs to be conducted, preferably
from more than one center or research group.

Key words: Acute exacerbation; Idiopathic pulmonary
fibrosis; Polymyxin B; Hemoperfusion; Interstitial lung
disease
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Core tip: Application of direct hemoperfusion with
polymyxin B-immobilized fiber columns (PMX-DHP)
to the treatment of acute exacerbations of idiopathic
pulmonary fibrosis may improve oxygenation and survival
of the patients with the disease. PMX-DHP performed on
the first day of steroid pulse therapy may improve the
prognosis of patients with rapidly progressive interstitial
lung diseases in a case-control setting. PMX treatment
decreases not only various circulating molecules but also
inflammatory cells, in particular activated monocytes,
producing such mediators. In order to test the effects
of PMX-DHP on the disease, a cohort or case-control
analytic study needs to be conducted, preferably from
more than one center or research group.
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PMX-DHP TO BREATHE NEW LIFE INTO
THE TREATMENT OF ILD

Idiopathic pulmonary fibrosis (IPF) is a specific form
of chronic, progressive fibrosing interstitial lung
disease (ILD) of unknown cause that usually affects
middle-aged and older adults. Although the natural
history of IPF was thought to be a steady, gradual,
and predictable decline in lung function over years,
some patients may experience an accelerated phase
of rapid clinical decline. When these acute declines
develop without clinically apparent infection, left heart
failure, pulmonary embolism, or other identifiable
cause, the episodes of acute deterioration have been
termed acute exacerbations of IPF!'.. In spite of the
intensified therapy with broad-spectrum antibiotics,
high dose glucocorticoids, and mechanical ventilation,
the hospital mortality rate was as high as 78% in one
study™. The estimates of incidence and mortality rates
of acute exacerbation of IPF are discordant among
different studies, probably due to substantial variations
in the definition of acute exacerbation. Among them
Japanese patients with IPF seem to suffer from acute
exacerbation much more frequently than patients of
other ethnic backgrounds™*,

Direct hemoperfusion through a membranous
polymyxin B fiber column (PMX-DHP) is an extra-
corporeal technique to effectively reduce blood
endotoxin levels during sepsis. The addition of PMX-
DHP to conventional therapy reduced mortality in a
population with severe sepsis and/or septic shock
due to intra-abdominal Gram-negative infections'”.
PMX-DHP also improved the circulatory disturbance,
oxygenation, and mortality in patients with ARDS®?.,
Since then, PMX-DHP has been applied to rapidly
progressive ILDs associated with various disorders
(Table 1). Seo et a/'*® applied PMX-DHP to the
treatment of acute exacerbations of IPF for the first
time. They successfully treated 4 of 6 patients through
administration of PMX-DHP in addition to glucocorticoid
therapy. The results of a study of a large and diverse
cohort treated with PMX-DHP demonstrated that PMX-
DHP might improve oxygenation and survival in IPF
patients with acute exacerbation™!!. In addition to
acute exacerbations of IPF, PMX-DHP has been applied
to acute respiratory failure from various causes. An
amyopathic dermatomyositis patient who developed
rapidly progressive ILD with elevated anti-CADM-140/
MDAS autoantibody was successfully treated with
PMX-DHP after being resistant to combined steroid
and immunosuppressant therapy!?. A patient with
severe amiodarone pulmonary toxicity was also
successfully treated with PMX-DHP and completely
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Table 1 Representative reports of PMX-DHP for the treatment
of intersititial lung diseases

Ref.  Publication Case Comments
Y Underlying disease
Seo et 2006 6 IPF, acute The first trial
al™ exacerbation
Abe et 2012 160 IPF, acute The largest cohort
al™ exacerbation (73) study
Teruya 2013 1 Amyopathic Decrease in anti-
et al™ dermatomyositis CADM140/MDA5
antibody titer observed
Sato et 2013 1 Amiodarone lung Reduction of

al™ injury amiodarone and its

derivative observed
Hara et 2011

33 Rapidly progressive  Decrease in serum

al™ ILD MCP-1 observed
Resistant to steroid
pulse therapy
Takada 2014 26 IPF, acute The first case-control
et al™ exacerbation study
Rapidly progressive
ILD

IPF: Idiopathic pulmonary fibrosis; CADM: Clinically amyopathic derma-
tomyositis; MDA: Myeloma differentiation antigen; ILD: Interstitial lung
disease; MCP-1: Monocyte chemotactic protein 1; PMX-DHP: Direct hemo-
perfusion with polymyxin B-immobilized fiber columns.

recovered, in which the patient’s severe respiratory
failure improved with the reduction of amiodarone
and monodesethylamiodarone serum levels*®. Hara
et al" reported that PMX-DHP would be a safe
and effective therapy for rapidly progressive ILDs
of different etiologies resistant to initial high-dose
glucocorticoid therapy. Since all of these previous
reports were observational case series without
controls, case-control studies were needed. We then
tried to determine the effects of PMX-DHP on the
prognosis of the patients with rapidly progressive ILDs
in a case-control setting. A retrospective study of the
clinical records of consecutive 26 patients with acute
exacerbation of IPF or rapidly progressive ILDs treated
in our institute demonstrated that PMX-DHP performed
on the first day of steroid pulse therapy may improve
the prognosis of patients with these diseases!.

PMX treatment decreases not only various circulating
molecules including monocyte chemotactic protein 1,
metalloproteinase (MMP) -9, tissue inhibitor of MMP-1,
neutrophil elastase, interleukin (IL)-8, IL-9, IL-12,
IL-17, PDGF, and VEGF®**'*'] put also inflammatory
cells, in particular activated monocytes, producing such
mediators!®*l, These results suggest that removal
of proinflammatory, profibrotic, and proangiogenic
cytokines by PMX-fibers may improve oxygenation
in the patients with rapidly progressive ILD or acute
exacerbations of IPF. If the removal of these molecules
were delayed, acute lung injury would progress into
irreversible fibrosis resulting in fatal respiratory failure.
The improved prognosis seen in the patients treated
with the simultaneous administration of PMX-DHP with
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steroid pulse therapy may support this hypothesis.
Evidence-based medicine is the conscientious,
explicit, and judicious use of current best evidence
in making decisions about the care of individual
patients®”. Although the best evidence is obtained
from properly designed randomized controlled trials,
the incidence of acute exacerbations of IPF is too low
for proper randomization. In order to test the effects
of PMX-DHP on the disease, a cohort or case-control
analytic study needs to be conducted, preferably from
more than one center or research group. Furthermore,
a prospective study with predetermined eligibility
criteria and outcome measures should be designed.

REFERENCES

1 Kondoh Y, Taniguchi H, Kawabata Y, Yokoi T, Suzuki K, Takagi
K. Acute exacerbation in idiopathic pulmonary fibrosis. Analysis
of clinical and pathologic findings in three cases. Chest 1993; 103:
1808-1812 [PMID: 8404104 DOI: 10.1378/chest.103.6.1808]

2 Kim DS, Park JH, Park BK, Lee JS, Nicholson AG, Colby T. Acute
exacerbation of idiopathic pulmonary fibrosis: frequency and clini-
cal features. Eur Respir J 2006; 27: 143-150 [PMID: 16387947
DOI: 10.1183/09031936.06.00114004]

3 Martinez FJ, Safrin S, Weycker D, Starko KM, Bradford WZ,
King TE, Flaherty KR, Schwartz DA, Noble PW, Raghu G, Brown
KXK. The clinical course of patients with idiopathic pulmonary fibro-
sis. Ann Intern Med 2005; 142: 963-967 [PMID: 15968010 DOI:
10.7326/0003-4819-142-12_Part_1-200506210-00005]

4 Azuma A, Nukiwa T, Tsuboi E, Suga M, Abe S, Nakata K, Taguchi
Y, Nagai S, Itoh H, Ohi M, Sato A, Kudoh S. Double-blind, place-
bo-controlled trial of pirfenidone in patients with idiopathic pul-
monary fibrosis. 4m J Respir Crit Care Med 2005; 171: 1040-1047
[PMID: 15665326 DOTI: 10.1164/rccm.200404-5710C]

5 Okamoto T, Ichiyasu H, Ichikado K, Muranaka H, Sato K, Okamo-
to S, Iyonaga K, Suga M, Kohrogi H. [Clinical analysis of the acute
exacerbation in patients with idiopathic pulmonary fibrosis]. Nihon
Kokyuki Gakkai Zasshi 2006; 44: 359-367 [PMID: 16780093]

6 Song JW, Hong SB, Lim CM, Koh Y, Kim DS. Acute exacerba-
tion of idiopathic pulmonary fibrosis: incidence, risk factors and
outcome. Eur Respir J 2011; 37: 356-363 [PMID: 20595144 DOI:
10.1183/09031936.00159709]

7 Cruz DN, Antonelli M, Fumagalli R, Foltran F, Brienza N, Donati A,
Malcangi V, Petrini F, Volta G, Bobbio Pallavicini FM, Rottoli F, Giun-
ta F, Ronco C. Early use of polymyxin B hemoperfusion in abdominal
septic shock: the EUPHAS randomized controlled trial. J4MA 2009;
301: 2445-2452 [PMID: 19531784 DOI: 10.1001/jama.2009.856]

8 Tsushima K, Kubo K, Koizumi T, Yamamoto H, Fujimoto K, Hora K,
Kan-Nou Y. Direct hemoperfusion using a polymyxin B immobilized
column improves acute respiratory distress syndrome. J Clin Apher
2002; 17: 97-102 [PMID: 12210714 DOTI: 10.1002/jca.10019]

9 Nakamura T, Kawagoe Y, Matsuda T, Shoji H, Ueda Y, Tamura
N, Ebihara I, Koide H. Effect of polymyxin B-immobilized
fiber on blood metalloproteinase-9 and tissue inhibitor of me-
talloproteinase-1 levels in acute respiratory distress syndrome

Baishidenge  WIR | www.wjgnet.com

10

11

14

15

17

18

19

20

patients. Blood Purif 2004; 22: 256-260 [PMID: 15148453 DOI:
10.1159/000078494]

Seo Y, Abe S, Kurahara M, Okada D, Saito Y, Usuki J, Azuma A,
Koizumi K, Kudoh S. Beneficial effect of polymyxin B-immobilized
fiber column (PMX) hemoperfusion treatment on acute exacerbation
of idiopathic pulmonary fibrosis. Intern Med 2006; 45: 1033-1038
[PMID: 17043373 DOI: 10.2169/internalmedicine.45.6018]

Abe S, Azuma A, Mukae H, Ogura T, Taniguchi H, Bando M,
Sugiyama Y. Polymyxin B-immobilized fiber column (PMX) treat-
ment for idiopathic pulmonary fibrosis with acute exacerbation: a
multicenter retrospective analysis. Intern Med 2012; 51: 1487-1491
[PMID: 22728479 DOI: 10.2169/internalmedicine.51.6965]
Teruya A, Kawamura K, Ichikado K, Sato S, Yasuda Y, Yoshioka M.
Successful polymyxin B hemoperfusion treatment associated with
serial reduction of serum anti-CADM-140/MDAS antibody levels
in rapidly progressive interstitial lung disease with amyopathic der-
matomyositis. Chest 2013; 144: 1934-1936 [PMID: 24297126 DOI:
10.1378/chest.13-0186]

Sato N, Kojima K, Horio Y, Goto E, Masunaga A, Ichiyasu H,
Kohrogi H. Successful treatment of severe amiodarone pulmonary
toxicity with polymyxin B-immobilized fiber column direct hemo-
perfusion. Chest 2013; 143: 1146-1150 [PMID: 23546489 DOI:
10.1378/chest.12-0994]

Hara S, Ishimoto H, Sakamoto N, Mukae H, Kakugawa T, Ishimat-
su Y, Mine M, Kohno S. Direct hemoperfusion using immobilized
polymyxin B in patients with rapidly progressive interstitial pneu-
monias: a retrospective study. Respiration 2011; 81: 107-117 [PMID:
21124011 DOI: 10.1159/000321958]

Takada T, Asakawa K, Sakagami T, Moriyama H, Kazama J, Su-
zuki E, Narita 1. Effects of direct hemoperfusion with polymyxin
B-immobilized fiber on rapidly progressive interstitial lung dis-
eases. Intern Med 2014; 53: 1921-1926 [PMID: 25175123 DOI:
10.2169/internalmedicine.53.2687]

Kushi H, Miki T, Okamaoto K, Nakahara J, Saito T, Tanjoh K.
Early hemoperfusion with an immobilized polymyxin B fiber col-
umn eliminates humoral mediators and improves pulmonary oxy-
genation. Crit Care 2005; 9: R653-R661 [PMID: 16280061 DOI:
10.1186/cc3815]

Oishi K, Mimura-Kimura Y, Miyasho T, Aoe K, Ogata Y, Kata-
yama H, Murata Y, Ueoka H, Matsumoto T, Mimura Y. Association
between cytokine removal by polymyxin B hemoperfusion and im-
proved pulmonary oxygenation in patients with acute exacerbation
of idiopathic pulmonary fibrosis. Cytokine 2013; 61: 84-89 [PMID:
23021430 DOL: 10.1016/j.cyt0.2012.08.032]

Ono S, Tsujimoto H, Matsumoto A, Ikuta S, Kinoshita M, Mochizuki
H. Modulation of human leukocyte antigen-DR on monocytes and
CD16 on granulocytes in patients with septic shock using hemoper-
fusion with polymyxin B-immobilized fiber. Am J Surg 2004; 188:
150-156 [PMID: 15249240 DOI: 10.1016/j.amjsurg.2003.12.067]
Tsujimoto H, Ono S, Hiraki S, Majima T, Kawarabayashi N,
Sugasawa H, Kinoshita M, Hiraide H, Mochizuki H. Hemoperfu-
sion with polymyxin B-immobilized fibers reduced the number of
CD16+ CD14+ monocytes in patients with septic shock. J Endo-
toxin Res 2004; 10: 229-237 [PMID: 15373966 DOI: 10.1179/0968
05104225005814]

Sackett DL, Rosenberg WM, Gray JA, Haynes RB, Richardson
WS. Evidence based medicine: what it is and what it isn’t. BMJ
1996; 312: 71-72 [PMID: 8555924 DOI: 10.1136/bm;j.312.7023.71]

P- Reviewer: Tanabe S S- Editor: Tian YL L- Editor: A
E- Editor: Lu YJ

March 28,2015 | Volume 5 | Issuel |



JRnishideng®

Published by Baishideng Publishing Group Inc
8226 Regency Drive, Pleasanton, CA 94588, USA
Telephone: +1-925-223-8242
Fax: +1-925-223-8243
E-mail: bpgoffice@wijgnet.com
Help Desk: http://www.wijgnet.com/esps/helpdesk.aspx
http:/ /www.wjgnet.com

© 2015 Baishideng Publishing Group Inc. All rights reserved.



