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【 CASE REPORT 】

Autoimmune Pulmonary Alveolar Proteinosis during the
Treatment of Idiopathic Inflammatory Myopathy
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Abstract:
Approximately 50% of idiopathic inflammatory myopathies (IIMs) are associated with interstitial lung dis-

ease (ILD). Typically, IIM-ILD manifests as nonspecific interstitial pneumonia. We herein report a rare case

of a 78-year-old man with autoimmune pulmonary alveolar proteinosis (PAP) that developed during IIM

treatment. The diagnosis of autoimmune PAP was based on detecting anti-granulocyte-macrophage colony-

stimulating factor antibodies. We postulated that PAP may have been induced by IIM treatment with predni-

solone. Our case suggests that the possibility of autoimmune PAP should be considered in patients with lung

lesions during the clinical course of IIM.
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Introduction

Pulmonary alveolar proteinosis (PAP) is a rare disease

characterized by the accumulation of pulmonary surfactants,

consisting of proteins and phospholipids, in the alveoli. It is

caused by alveolar macrophage dysfunction, which impairs

gas exchange (1).

Approximately 90% of PAPs are autoimmune-

mediated (2), with the remaining 10% attributed to condi-

tions secondary to hematological diseases, toxic inhalation,

or hereditary causes. These hereditary causes may result

from genetic mutations in surfactant proteins or granulocyte-

macrophage colony-stimulating factor (GM-CSF) receptors.

Anti-GM-CSF antibodies are found in patients with auto-

immune PAP and have been shown to inhibit GM-CSF sig-

naling (1). This results in dysfunctional alveolar macro-

phages, as well as the accumulation of lung surfactants in

the alveoli. Although autoimmune PAP is associated with

presence of autoantibodies, it has only been rarely linked to

other autoimmune diseases (1.7% of cases) (3).

Idiopathic inflammatory myopathy (IIM), commonly re-

ferred to as myositis, is a heterogeneous group of diseases

that are clinically characterized by chronic muscle weakness

and inflammatory cell infiltration in muscle tissue (4). IIM

is also often complicated by disorders of the skin, lung,

heart, joints, and gastrointestinal tract. Approximately 50%

of patients with IIM have interstitial lung diseases

(ILDs) (5). IIM-ILD is classified based on pathohistological

findings and/or its clinical course (5). It typically manifests

as nonspecific interstitial pneumonia (NSIP) that is usually

chronic and progressive. Since IIM-ILD can be fatal, prompt

administration of appropriate treatment is critical.

We herein report a rare case of IIM-ILD that presented as

an autoimmune PAP, as opposed to NSIP, in which progres-

sive dyspnea on exertion was observed during the treatment

of IIM.

Case Report

In December 2020, a 78-year-old man became aware of

pain in both upper arms and had difficulty raising them. In

January 2021, he visited his local physician and was re-

ferred to the Department of Neurology at our hospital with
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Figure　1.　(A-C) Chest CT image obtained at the time of the idiopathic inflammatory myopathy di-
agnosis (January 2021). (D-F) Chest CT image obtained on admission (September 2021). CT: com-
puted tomography

suspected myositis. At the time of his visit to our neurology

department, he had a facial rash, myalgia, edema, and proxi-

mal predominant muscle weakness in the extremities. No

pulmonary lesions were observed (Fig. 1A). He was diag-

nosed with IIM (definite, subgroup: dermatomyositis) based

on the following clinical and laboratory findings: heliotrope

rash; proximal muscle weakness; and elevated serum levels

of creatine kinase, lactate dehydrogenase, aspartate

aminotransferase, and alanine aminotransferase. However,

autoantibodies related to IIMs, such as anti-melanoma

differentiation-associated gene 5 antibody and anti-

aminoacyl-tRNA synthetase (ARS) antibody, were negative.

His signs and symptoms improved after the administration

of methylprednisolone pulse therapy (1,000 mg/day for 3

days), high-dose immunoglobulin therapy (5,000 mg/day for

5 days), and tacrolimus therapy (2 mg/day). After comple-

tion of methylprednisolone pulse therapy, the dose of pred-

nisolone was initially reduced to 30 mg/day, followed by a

further reduction of 5 mg/day for 2 weeks. Once the dose

was reduced to 10 mg/day, it was subsequently gradually re-

duced by 1 mg/day every month. The dose of tacrolimus

was adjusted based on its whole-blood concentration (5-10

ng/mL).

In August 2021, the patient was evaluated by a neurolo-

gist. The patient’s IIM symptoms were assessed as stable

with the administration of prednisolone (8 mg/day) and

tacrolimus (2 mg/day). However, he experienced dyspnea on

exertion for 2 weeks in September 2021 and was subse-

quently referred to our department for chest radiography,

which showed decreased permeability of the bilateral lower

lung fields. He had a smoking history of 400 pack-years.

However, he had no history of dust exposure or gas inhala-

tion.

Chest computed tomography showed infiltrative and

frosted shadows in the bilateral lower lobes. Therefore, the

patient was admitted to the hospital for a further evaluation

(Fig. 1B). No abnormalities were noted during auscultation

of the lungs.

Blood test results showed elevated levels of lactate dehy-

drogenase (322 U/L), Krebs von den Lungen-6 (3,170 U/

mL), surfactant protein A (576 ng/mL), and surfactant pro-

tein D (219 ng/mL). Antinuclear antibody levels were ele-

vated 80-fold. However, other collagen-related autoantibod-

ies (myeloperoxidase-anti-neutrophil cytoplasmic antibody,

proteinase-3-anti-neutrophil cytoplasmic antibody, anti-

Sjögren’s syndrome A and B antibodies, anti-scleroderma

antibody, anti-ARS antibody) were negative. An arterial

blood gas analysis showed a PaO2 of 73 mmHg on room air.

Pulmonary function tests could not be performed due to

dyspnea.

Bronchoalveolar lavage (BAL) was performed for the left

B4 bronchus on the day of admission. Saline (150 mL) was
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Figure　2.　Image showing the “milky” appearance of the 
bronchoalveolar lavage fluid performed for the left B4 bron-
chus.

Figure　3.　A cytological examination of the bronchoalveolar lavage fluid. (A) Granular material 
with strong positive periodic acid-Schiff staining (the magnification used is 200×, scale bar 100 μm). 
(B) Foamy macrophages (periodic acid-Schiff staining, the magnification used is 400×, scale bar 50 
μm).

injected, and the BAL fluid recovery rate was 33% with a

milky appearance (Fig. 2). The lymphocyte ratio was in-

creased. Furthermore, the following cell fractions were ob-

served: histiocytes (68.4%), neutrophils (8.4%), lymphocytes

(22.8%), and eosinophils (0.4%). Bacterial cultures of the

BAL fluid were negative. A cytological examination showed

periodic acid-Schiff stain-positive granular and structureless

material, with no signs of malignancy (Fig. 3). An enzyme-

linked immunosorbent assay indicated that the patient’s se-

rum was positive for anti-GM-CSF antibodies [20 μg/mL,

normal range <1.7 μg/mL; measured by SRL (Headquarters:

Shinjuku Mitsui Building 2-1-1 Nishishinjuku, Shinjuku-ku,

Tokyo 163-0409)].

Given the above, the patient was diagnosed with autoim-

mune PAP, as opposed to NSIP. He was subsequently fol-

lowed up with a decreasing dose of prednisolone (reduced

by 1 mg every month). No worsening of PAP (prednisolone

5 mg daily) was observed at the last follow-up in December

2021.

The patient provided his written informed consent for the

publication of these findings.

Discussion

We encountered a case of autoimmune PAP that devel-

oped during IIM treatment. Since autoimmune PAP can be

exacerbated by increasing steroid doses, its treatment differs

from that of NSIP. The possibility of autoimmune PAP

should be considered in lung lesions that develop during the

clinical course of IIM.

Approximately, 50% of patients with IIM develop

ILD (5). IIM-ILD typically manifests as NSIP, for which the

main treatment is a combination of glucocorticoids (GC)

and immunosuppressive agents. If NSIP develops or is exac-

erbated during combination therapy with GC and calcineurin

inhibitors, the dose of GC is increased, or additional im-

munosuppressive agents are considered (6). A misdiagnosis

of IIM-ILD as NSIP in the present case would have led us

to increase the dose of GC. This would have resulted in

PAP exacerbation via increased phospholipid production and

a decreased monocyte function (7). In a study of GC ad-

ministration in patients with autoimmune PAP, GC admini-

stration increased the severity of autoimmune PAP and risk

of infection (8).

Anti-GM-CSF antibodies are considered the dominant

factor in PAP pathogenesis (3). Previous studies have indi-

cated that the pathophysiology of secondary PAP (without

anti-GM-CSF antibodies) may be related to decreases in the

number of alveolar macrophages or an impaired alveolar

macrophage function (3, 9). PAP in the present case may

have been due not only to the presence of anti-GM-CSF an-

tibodies but also to increased phospholipid production (due

to IIM treatment with prednisolone) and an impaired mono-

cyte function (7).

If IIM-ILD manifests as PAP and the patient’s condition

progressively worsens, the dose of prednisolone should be

reduced. A previous randomized controlled trial conducted

among patients with refractory IIM reported that predniso-

lone doses could be reduced after rituximab treatment; simi-

lar results were observed in abatacept (10). Rituximab and
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abatacept may be considered as alternative treatment options

when prednisolone dose reduction is needed. Rituximab

therapy for autoimmune PAP has been reported to be well

tolerated, safe, and effective, and might be considered as an

effective treatment of autoimmune PAP, not only when pred-

nisolone dose reduction is necessary (11).

Despite the rarity of the association between autoimmune

PAP and other autoimmune diseases, the present case dem-

onstrates that prednisolone administration for the treatment

of other autoimmune diseases may lead to PAP develop-

ment.
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