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□ CASE REPORT □

Rapidly Progressive Interstitial Pneumonia Associated
with Clinically Amyopathic Dermatomyositis

Successfully Treated with Polymyxin B-immobilized
Fiber Column Hemoperfusion
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Abstract

Amyopathic dermatomyositis (ADM) is a clinical subtype of dermatomyositis, characterized by the ab-
sence of motor weakness and the presence of normal muscle enzyme levels. ADM is sometimes accompanied
by interstitial pneumonia that shows a rapid progressive course associated with a poor prognosis. We describe
a 70-year-old man who presented rapidly progressive interstitial pneumonia associated with clinically ADM
(C-ADM); he was successfully treated with polymyxin B-immobilized fiber column (PMX) hemoperfusion.

Key words: clinically amyopathic dermatomyositis, interstitial pneumonia, polymyxin B-immobilized fiber
column hemoperfusion treatment, acute respiratory distress syndrome

(Inter Med 47: 785-790, 2008)
(DOI: 10.2169/internalmedicine.47.0639)

Introduction

Interstitial pneumonia is frequently identified in patients
with polymyositis and dermatomyositis (1). Amyopathic der-
matomyositis (ADM) is a clinical subtype of dermatomyosi-
tis characterized by the absence of a motor weakness and
the presence of normal muscle enzyme levels (2, 3). Other
studies, primarily from Asia, have demonstrated that some
patients with ADM develop rapidly progressive interstitial
pneumonia that remains unresponsive to intensive therapy,
such as high-dose corticosteroids plus immunosuppressive
agents, leading to fatal respiratory failure (4-8). No proven
treatment has yet been reported previously. Here, we de-
scribe a patient with rapidly progressive interstitial pneumo-
nia accompanied by clinically ADM (C-ADM) (3, 9), who
was treated successfully with polymyxin B-immobilized fi-
ber column (PMX) hemoperfusion.

Case Report

A 70-year-old Japanese man with no medical history was
referred to the emergency department in our hospital in May
2006 because of rapidly progressive dyspnea. He was unem-
ployed and a non-smoker. Physical examination on admis-
sion showed scaly erythema on the dorsum of the hands
(Gottron sign) and periorbital edema with a purplish appear-
ance (heliotropic rash), but no muscle weakness. Ausculta-
tion of the chest identified audible fine crackles on the
lower aspects of both lungs. Results of laboratory findings
on admission revealed a white blood cell count of 9,940/
mm3 with 88% neutrophils. C-reactive protein was elevated
[24.6 mg/dl (standard value; 0-0.4 mg/dl)]. The serum cre-
atine kinase concentration was normal. Serum lactate dehy-
drogenase (LDH) level was elevated [653 IU/l ( 119-229 IU/
l)]. Although anti-nuclear antibody was strongly positive
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(2,560×) and anti-double strand deoxyribonucleic acid anti-
body was positive (20 IU/ml), anti-Jo-1 antibody and other
autoantibodies to specific antigens were all negative. Serum
concentrations of KL-6, surfactant protein (SP)-A and SP-D
were markedly elevated (4,909 U/ml [<500 U/ml], 274 ng/
ml [<43.8 ng/ml], and 546 ng/ml [<110 ng/ml], respec-
tively). Arterial blood gas analysis at O2 inhalation of 5 l/
min via a mask revealed pH of 7.41, PaO2 of 75 Torr and
PaCO2 of 37 Torr. Blood endotoxins were undetectable. Cul-
tures of blood, sputum and urine to detect bacteria, fungi
and mycobacteria were all negative. Serological tests for
Mycoplasma pneumoniae, Chlamydophila pneumoniae,
Chlamydophila psittaci and Legionella, were negative, as
were β-D glucan and cytomegalovirus antigenemia. Chest
X-rays upon admission revealed bilateral reticular shadows
in both lower lung fields (Fig. 1A). High resolution com-
puted tomographic (HRCT) chest scans also revealed diffuse
ground-glass opacities in both lungs with basilar predomi-
nance (Fig. 1B and C). It was difficult to perform the patho-
logical examination of skin because of the deterioration of
respiratory symptoms. Since the patient had the characteris-
tic dermatological manifestation of dermatomyositis with no
muscle weakness and a normal muscle enzyme level, clini-
cally ADM (C-ADM) was diagnosed according to the crite-
ria by Sontheimer (9) after consulting with the professional
experts of dermatology and collagen disease although the
pathological evidence could not be obtained. In addition, the
current case also manifested the symptoms of acute respira-
tory failure and the chest radiological imagines showed
characteristic shadow of interstitial pneumonia, and thus, the
diagnosis of rapidly progressive interstitial pneumonia ac-
companied by C-ADM was finally made. Figure 2 shows
that although the patient was treated with high-dose methyl-
prednisolone (1 g/day intravenously for three days) followed

by oral prednisolone (50 mg/day), the clinical condition and
chest radiographic findings deteriorated rapidly and me-
chanical ventilation was necessary. Treatment with cy-
closporin A and sivelestat sodium hydrate was added and
high-dose methylprednisolone therapy (1 g/day intrave-
nously for three days) was repeated. The dose of cy-
closporine A was adjusted to maintain a blood trough level
of 100 to 150 ng/ml. Direct hemoperfusion with PMX (Tor-
aymyxin 20R, Toray Medical Co., Tokyo, Japan) was ad-
ministered once daily for successive two days at a flow rate
of 100 ml/min for 3 hours each. Both the arterial oxygen
tension (PaO2)/inspiratory oxygen fraction (FiO2) (P/F) ratio,
alveolar-arterial difference of oxygen (AaDO2) became dra-
matically improved during PMX hemoperfusion (Fig. 3).
White blood cell count and C-reactive protein decreased to
6,810/mm3 and 0.9 mg/dl respectively at day 4 after PMX
hemoperfusion. Acute hypoxemic respiratory failure also im-
proved and the patient was weaned from mechanical ventila-
tion at day 8 after PMX hemoperfusion. Because chest radi-
ography showed improvement, prednisolone was gradually
tapered off. His clinical condition and the skin lesion also
gradually improved and the serum levels of KL-6, SP-D and
SP-A gradually decreased (Fig. 4). Complication with ma-
lignant tumor was not found on the examinations performed
after his improvement. Chest radiography and HRCT
showed remarkable improvement after 5 months of the treat-
ment (Fig. 5), and the patient survived for over 6 months af-
ter PMX treatment.

Discussion

Polymyositis/dermatomyositis is frequently accompanied
by interstitial pneumonia which is known as a significant
prognostic factor in this disease (10). C-ADM, which shows
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lack of motor weakness, presence of normal muscle enzyme
levels and negative tests for anti-Jo-1 antibody, is associated
with rapidly fatal progressive interstitial pneumonia, espe-
cially among Japanese patients (3, 9, 11, 12). Such patients
are often resistant to intensive therapy, such as high-dose
corticosteroids plus immunosuppressive agents, resulting in
fatal respiratory failure (4-8). There is no proven treatment

and mortality rates are high (50% or more), with most
deaths occurring between the first and the second months of
illness onset (13).
Recent reports have suggested that PMX might improve

oxygenation in patients with acute lung injury (ALI)/ acute
respiratory distress syndrome (ARDS) (14-17). Seo et al re-
cently reported that 4 of 6 patients with acute exacerbation
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of idiopathic pulmonary fibrosis were weaned from me-
chanical ventilation and survived for over 30 days after ini-
tial PMX treatment (18). Noma et al also recently reported
that PMX treatment was effective in two patients with acute
exacerbation of interstitial pneumonia (19). Although the
present patient was resistant to steroid therapy, progressed
rapidly and required mechanical ventilation, PMX was very
effective and the patient survived for over 6 months after
admission. The present case together with those of others
suggest that direct hemoperfusion with PMX could be effec-

tive against rapidly progressive interstitial pneumonia which
is resistant to conventional therapy such as high-dose corti-
costeroids plus immunosuppressive agents.
As PMX potentially absorbs plasma endotoxin, this ther-

apy is mainly used to treat septic shock as it results in de-
creased plasma endotoxin levels and improved hemody-
namic stability (20). Aoki et al have suggested that reducing
the endotoxin concentration might reduce pulmonary vaso-
constriction and intrapulmonary shunting (17). However,
PMX is effective against both gram-negative and gram-
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positive sepsis (17). The AaDO2 and P/F ratio improved in
our patient after PMX treatment even though the endotoxin
level was undetectable. Accordingly, PMX might be effec-
tive because of properties other than endotoxin removal.
Nakamura et al have reported that blood levels of metallo-
proteinase (MMP)-9 and tissue inhibitor of MMP (TIMP)-1
are significantly reduced after PMX treatment and closely
correlate with an improvement in the P/F ratio (15). In an
animal model of sepsis, PMX improves oxygenation through
the suppression of nitric oxide production (21). Kushi et al
recently reported that the improvement in the P/F ratio in-
duced by PMX treatment is related to decreased blood neu-
trophil elastase and IL-8 levels (16). Naka et al also re-
ported that PMX significantly inhibits neutrophil-reactive
oxygen species, which play an important role in the patho-
genesis of ARDS in patients with sepsis and septic shock
(22). Inflammatory cells including activated monocytes and
neutrophils producing such mediators might be absorbed by
PMX treatment (23, 24). Further investigation is necessary
to determine the precise mechanisms through which PMX
improves oxygenation in rapidly progressive interstitial
pneumonia.
High-dose corticosteroid therapy might be effective in the
present case. However, the clinical condition and chest ra-
diographic findings deteriorated rapidly just after the corti-
costeroid was tapered off to prednisolone (50 mg/day). Ac-
cordingly, it was thought to be difficult to treat this case by
administrating corticosteroid alone. After the PMX therapy,
corticosteroid was successfully tapered off. The administra-
tion of oral cyclosporine A might be also effective. Cy-
closporine A is an immunosuppressive agent that acts by in-
hibiting calcineurin, and it reversibly suppresses cytokine
production mainly from helper T cells (25). Recent studies

of rapidly progressive interstitial pneumonia in C-ADM
have highlighted the effectiveness of cyclosporine A com-
bined with corticosteroids (13). However, cyclosporine A
usually requires at least 1 to 2 weeks to induce therapeutic
effects (13). The present case suggests that PMX treatment
in combination with corticosteroid and cyclosporine A was
very effective to rapidly progressive interstitial pneumonia.
The dramatic improvement of AaDO2 and P/F ratio might
be partly due to the well-known efficiency of mechanical
ventilation in patient with respiratory failure status, as intu-
bation and PMX were administrated to the patient almost si-
multaneously. However, the dramatic improvement of acute
hypoxemic respiratory failure in our patient was thought to
be due mainly to the PMX treatment, because the patient’s
general condition and chest radiography also showed re-
markable improvement just after the PMX treatment.
We applied PMX hemoperfusion once daily for successive
two days for 3 hours each, but some controversy surrounds
the choice of appropriate cycles and frequencies. One or two
administrations for 4 hours each have improved the survival
of patients with sepsis (26). A recent paper has suggested
that more frequent applications will be effective against se-
vere sepsis (27). Seo et al reported that 1-5 administrations
for 2-6 hours each improved acute exacerbation of idi-
opathic pulmonary fibrosis (18). Noma et al reported that a
protocol of 3 administrations for 2-24 hours each was effec-
tive in two patients with acute exacerbation of interstitial
pneumonia (19). However, there have been only limited re-
ports on the length and frequency of the PMX administra-
tion in treatment. Further investigation will be necessary to
determine and confirm the appropriate cycles and frequen-
cies of PMX treatment in rapidly progressive interstitial
pneumonia.

References

1. Hirakata M, Nagai S. Interstitial lung disease in polymyositis and
dermatomyositis. Curr Opin Rheumatol 12: 501-508, 2000.

2. Sontheimer RD. Cutaneous features of classic dermatomyositis
and amyopathic dermatomyositis. Curr Opin Rheumatol 11: 475-
482, 1999.

3. Euwer RL, Sontheimer RD. Amyopathic dermatomyositis: A re-
view. J Invest Dermatol 100: 124S-127S, 1993.

4. Lee CS, Chen TL, Tzen CY, et al. Idiopathic inflammatory
myopathy with diffuse alveolar damage. Clin Rheumatol 21: 391-
396, 2002.

5. High WA, Cohen JB, Murphy BA, Costner MI. Fatal interstitial
pulmonary fibrosis in anti-jo-1-negative amyopathic dermato-
myositis. J Am Acad Dermatol 49: 295-298, 2003.

6. Sontheimer RD, Miyagawa S. Potentially fatal interstitial lung dis-
ease can occur in clinically amyopathic dermatomyositis. J Am
Acad Dermatol 48: 797-798, 2003.

7. Sakamoto N, Mukae H, Fujii T, et al. Nonspecific interstitial
pneumonia with poor prognosis associated with amyopathic der-
matomyositis. Intern Med 43: 838-842, 2004.

8. Yokoyama T, Sakamoto T, Shida N, et al. Fatal rapidly progres-
sive interstitial pneumonitis associated with amyopathic dermato-
myositis and CD8 T lymphocytes. J Intensive Care Med 20: 160-
163, 2005.

9. Sontheimer RD. Would a new name hasten the acceptance of
amyopathic dermatomyositis (dermatomyositis siné myositis) as a
distinctive subset within the idiopathic inflammatory dermato-
myopathies spectrum of clinical illness? J Am Acad Dermatol 46:
626-636, 2002 (Erratum in: J Am Acad Dermatol 46: 699, 2002).

10. Arsura EL, Greenberg AS. Adverse impact of interstitial pulmo-
nary fibrosis on prognosis in polymyositis and dermatomyositis.
Semin Arthritis Rheum 18: 29-37, 1988.

11. Takizawa H, Shiga J, Moroi Y, Miyachi S, Nishiwaki M, Mi-
yamoto T. Interstitial lung disease in dermatomyositis: Clinicopa-
thological study. J Rheumatol 14: 102-107, 1987.

12. Nawata Y, Kurasawa K, Takabayashi K, et al. Corticosteroid resis-
tant interstitial pneumonitis in dermatomyositis/polymyositis: Pre-
diction and treatment with cyclosporine. J Rheumatol 26: 1527-
1533, 1999.

13. Suda T, Fujisawa T, Enomoto N, et al. Interstitial lung diseases
associated with amyopathic dermatomyositis. Eur Respir J 28:
1005-1012, 2006.

14. Tsushima K, Kubo K, Koizumi T, et al. Direct hemoperfusion us-
ing a polymyxin B immobilized column improves acute respira-
tory distress syndrome. J Clin Apher 17: 97-102, 2002.

15. Nakamura T, Kawagoe Y, Matsuda T, et al. Effect of polymyxin
B-immobilized fiber on blood metalloproteinase-9 and tissue in-



Inter Med 47: 785-790, 2008 DOI: 10.2169/internalmedicine.47.0639

790

hibitor of metalloproteinase-1 levels in acute respiratory distress
syndrome patients. Blood Purif 22: 256-260, 2004.

16. 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 9: R653-661, 2005.

17. Aoki H, Kodama M, Tani T, Hanasawa K. Treatment of sepsis by
extracorporeal elimination of endotoxin using polymyxin B-
immobilized fiber. Am J Surg 167: 412-417, 1994.

18. Seo Y, Abe S, Kurahara M, et al. Beneficial effect of polymyxin
B-immobilized fiber column (PMX) hemoperfusion treatment on
acute exacerbation of idiopathic pulmonary fibrosis. Intern Med
45: 1033-1038, 2006.

19. Noma S, Matsuyama W, Mitsuyama H, et al. Two cases of acute
exacerbation of interstitial pneumonia treated with polymyxin B-
immobilized fiber column hemoperfusion treatment. Intern Med
46: 1447-1454, 2007.

20. Tani T, Hanasawa K, Endo Y, et al. Therapeutic apheresis for sep-
tic patients with organ dysfunction: Hemoperfusion using a poly-
myxin B immobilized column. Artif Organs 22: 1038-1044, 1998.

21. Yamamoto H, Koizumi T, Kaneki T, Fujimoto K, Kubo K, Honda
T. Direct hemoperfusion with polymyxin B-immobilized fiber im-
proves shock and hypoxemia during endotoxemia in anesthetized
sheep. J Endotoxin Res 8: 419-426, 2002.

22. Naka T, Shinozaki M, Akizawa T, Shima Y, Takaesu H, Nasu H.
The effect of continuous veno-venous hemofiltration or direct he-
moperfusion with polymyxin B-immobilized fiber on neutrophil
respiratory oxidative burst in patients with sepsis and septic shock.
Ther Apher Dial 10: 7-11, 2006.

23. Tsujimoto H, Ono S, Hiraki S, et al. Hemoperfusion with poly-
myxin B-immobilized fibers reduced the number of CD16+ CD
14+ monocytes in patients with septic shock. J Endotoxin Res 10:
229-237, 2004.

24. Ono S, Tsujimoto H, Matsumoto A, Ikuta S, Kinoshita M, Mochi-
zuki H. Modulation of human leukocyte antigen-DR on mono-
cytes and CD16 on granulocytes in patients with septic shock us-
ing hemoperfusion with polymyxin B-immobilized fiber. Am J
Surg 188: 150-156, 2004.

25. Schreiber SL, Crabtree GR. The mechanism of action of cy-
closporin A and FK506. Immunol Today 13: 136-142, 1992.

26. Nemoto H, Nakamoto H, Okada H, et al. Newly developed immo-
bilized polymyxin B fibers improve the survival of patients with
sepsis. Blood Purif 19: 361-368; discussion 368-369, 2001.

27. Vincent JL, Laterre PF, Cohen J, et al. A pilot-controlled study of
a polymyxin B-immobilized hemoperfusion cartridge in patients
with severe sepsis secondary to intra-abdominal infection. Shock
23: 400-405, 2005.

Ⓒ 2008 The Japanese Society of Internal Medicine
http://www.naika.or.jp/imindex.html


