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Successful Immunoglobulin Treatment in Severe Cryptogenic 
Organizing Pneumonia Caused by Dermatomyositis
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   In connective tissue diseases, autoantibodies cause pulmonary interstitial inflammation and fibrosis, and patients require treatment 
with an immunosuppressive agent such as a steroid. Dermatomyositis is an incurable, uncommon form of connective tissue disease 
that occasionally causes diffuse pulmonary inflammation leading to acute severe respiratory failure. In such cases, the prognosis is 
very poor despite treatment with high-dose steroid. In the present case, a 46-year-old man was admitted to our hospital with dys-
pnea. He was diagnosed with dermatomyositis combined with cryptogenic organizing pneumonia (COP) with respiratory failure and 
underwent treatment with steroid and an immunosuppressive agent, but the COP was not improved. However, the respiratory failure 
did improve after treatment with intravenous immunoglobulin, which therefore can be considered a treatment option in cases where 
steroids and immunosuppressive agents are ineffective. 
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■ Case Report ■

Autoimmune reactions in connective tissue diseases cause systemic and have a significant impact on the survival of patients 
with pulmonary manifestations. Dermatomyositis is an incurable connective tissue disease that results from inflammatory 
and degenerative changes in muscle and skin, it has several prominent symptoms, including skin lesions (e.g. heliotrope ery-
thema, Gottron’s sign, Gottron’s papules) accompanied by erythema and edema, proximal muscle weakness of limbs and non-
suppurative inflammation.[1] The disease can involve the whole body including the respiratory system. Cryptogenic organiz-
ing pneumonia (COP) is a common pattern of pulmonary complication known to respond well to steroid treatment. However, 
when the clinical course in more aggressive and immunosuppressive agents including steroid, azathioprine, mycophenolate, 
cyclophosphamide and methotrexate are not very effective, immunosuppressive agents such as rituximab and tacrolimus can 
be used.[2-4] Moreover, immunoglobulin injection has shown efficacy in patients with severe interstitial lung disease (ILD), 
even though its mechanisms of action in dermatomyositis and polymyositis is not clear.[5] Severe COP with respiratory failure 
caused by dermatomyositis is very rare, and treatment remains difficult; therefore, it is important to share experience of suc-

cessful treatment of patients in clinical practice. Using im-
munosuppressive treatments such as high-dose steroid, cyclo-
phosphamide and intravenous (i.v.) immunoglobulin, we have 
successfully treated patients admitted to hospital with COP 
and respiratory failure caused by dermatomyositis. Here, we 
report such a case and review the literature.

cc  This is an Open Access article distributed under the terms of the Creative Commons Attribution Non-Commercial License (http://creativecommons.org/ 
licenses/by-nc/3.0/) which permits unrestricted non-commercial use, distribution, and reproduction in any medium, provided the original work is properly cited.
Copyright ⓒ 2015 The Korean Society of Critical Care Medicine

Received on May 11, 2015     Revised on July 8, 2015       
Accepted on July 14, 2015

Correspondence to: Jang Won Sohn, Division of Pulmonology, Department of 
Internal Medicine, Hanyang University College of Medicine, 222-1 Wangsimni-ro, 
Seongdong-gu, Seoul 04763, Korea 
Fax: +82-2-2298-9183, Tel: +82-2-2290-8365

E-mail: jwsohn@hanyang.ac.kr

*No potential conflict of interest relevant to this article was reported.

Korean J Crit Care Med
2015 August 30(3):212-217 / http://dx.doi.org/10.4266/kjccm.2015.30.3.212
ISSN 2383-4870 (Print)ㆍISSN 2383-4889 (Online)

2014. 11  V
ol. 29  N

o. 04 (243-348)

2014. 11  Vol. 29  No. 04

Editorial
Do We Successfully Achieve Therapeutic Hypothermia? (243)

Review
How to Enhance Critical Care in Korea: Challenges and Vision (246)

Original Articles
Implementing a Sepsis Resuscitation Bundle Improved Clinical Outcome: A Before-and-After Study (250)

Extended-Spectrum β-Lactamase and Multidrug Resistance in Urinary Sepsis Patients Admitted to the Intensive Care Unit (257)

Clinical Characteristics of Respiratory Extracorporeal Life Support in Elderly Patients with  (266) 
Severe Acute Respiratory Distress Syndrome 

Predicting Delayed Ventilator Weaning after Lung Transplantation: The Role of Body Mass Index (273)

Comparison of Morphine and Remifentanil on the Duration of Weaning from Mechanical Ventilation (281)

Acute Physiologic and Chronic Health Examination II and Sequential Organ Failure Assessment Scores for Predicting  (288) 
Outcomes of Out-of-Hospital Cardiac Arrest Patients Treated with Therapeutic Hypothermia 

Effectiveness of Bradycardia as a Single Parameter in the Pediatric Acute Response System (297)

Prognostic Value and Optimal Sampling Time of S-100B Protein for Outcome Prediction in (304) 
Cardiac Arrest Patients Treated with Therapeutic Hypothermia 

Change in Red Cell Distribution Width as Predictor of Death and Neurologic Outcome in (313) 
Patients Treated with Therapeutic Hypothermia after Out-of-Hospital Cardiac Arrest 

Traumatic Liver Injury: Factors Associated with Mortality (320)

Case Reports
Green Urine after Propofol Infusion in the Intensive Care Unit (328)

Cardiac Arrest due to Recurrent Ventricular Fibrillation Triggered by Unifocal Ventricular (331) 
Premature Complexes in a Silent Myocardial Infarction 

Kawasaki Disease with Acute Respiratory Distress Syndrome after Intravenous Immunoglobulin Infusion (336)

Methemoglobinemia Caused by an Inert Ingredient after Intentional Ingestion of Pesticide (341)

Lobar Bronchial Rupture with Persistent Atelectasis after Blunt Trauma (344)

Erratum
Patients with Acute Respiratory Distress Syndrome Caused by Scrub Typhus: Clinical (348) 
Experiences of Eleven Patients 

ISSN 2383-4870 (Print)    ISSN 2383-4889 (Online)

http://crossmark.crossref.org/dialog/?doi=10.4266/kjccm.2015.30.3.212&domain=pdf&date_stamp=2015-09-031


http://dx.doi.org/10.4266/kjccm.2015.30.3.212

Dong Hoon Lee, et al. Immunoglobulin Treatment in Cryptogenic Organizing Pneumonia  213

Case Report

A 46-year-old man was admitted to the emergency room 
with dyspnea that had worsened during the preceding 10 
days. He was a current smoker of 5 pack years with no 
underlying disease. Although he usually had a nonspecific 
whole-body skin rash and wax-and-wane myalgia, this had 
not been assessed. At the time of admission, he had rash on 
both sides of the pelvis and groin. He lives in Los Angeles 
and a month before had travelled to Las Vegas for about a 
week. A week after the trip, he began to suffer from fever 
and chills and was diagnosed with pneumonia in another 
hospital. He took oral levofloxacin but the symptoms did not 
improve; furthermore, he continued to suffer from dyspnea. 
Serologic tests for antinuclear antibodies were positive. 

The patient was transferred to our hospital in Seoul with 
suspicion of rheumatic disease. On admission, his vital signs 
were as follows: blood pressure 110/50 mmHg, pulse 103 
beats/min, respiratory rate 18 breaths/min, body temperature 
38.6ºC, with clear consciousness. On physical examina-
tion, crackle was heard from the lower lobes of both lungs. 
The muscular strength of both upper and lower limbs was 
confirmed as grade 5. There was no sign of tenderness. The 
patient underwent arterial blood examination while breath-
ing 35% oxygen with a venturi mask and was confirmed to 
have a PaO2/FiO2 188 mmHg, PaO2 65.8 mmHg, and oxy-

gen saturation 94.1%. The complete blood count showed 
leukocytes 15,500/mm3 (neutrophils 79.3%), hemoglobin 
13.2 g/dL, platelets 229,000/mm3, and erythrocyte sedimen-
tation rate 5 mm/h. Blood chemistry was as follows: blood 
urea nitrogen 12.6 mg/dL, creatinine 0.92 mg/dL, aspartate 
transaminase 63 U/L, alanine transaminase 33 U/L, total bil-
irubin 0.75 mg/dL, lactate dehydrogenase 398 U/L, creatine 
phosphokinase 1,267 U/L, aldolase 38.0 IU/mL, myoglobin 
642 ng/mL, and C-reactive protein 4.97 mg/dL. Rheuma-
toid factor was 29 IU/mL and antinuclear antibody >1:2560 
(cytoplasmic level). A thyroid function test was normal. 
Anti-dsDNA, anti-Sm, anti-Jo-1, anti-La, anti-RNP, and 
anti-cardiolipin were all negative; with C3/C4 of 90/35 mg/
dL and CH50 of 59.3 U/mL. The anti-Ro antibody test was 
positive. Chest X-ray showed evidence of consolidation in 
both lower lobes; and pulmonary infiltration was observed 
at the margins of both middle lung fields (Fig. 1). Chest 
computed tomography (CT) gave evidence of organizing 
pneumonia with peripheral consolidation accompanied by 
bilateral ground-glass opacity (Fig. 2). Magnetic resonance 
imaging of the thigh suggested atypical myositis (Fig. 3). In 
an electromyography test, vastus lateralis and rectus femoris 
had decreased insertional activity, and motor unit potentials 
had lower amplitudes and early recruitment patterns. The H-
reflex was normal, compatible with myopathy.

On the basis of these findings, ILD and acute respira-

Fig. 1. Chest X-ray. Chest X-ray on the day of admission, showing an ill-defined consolidation in both lower lobes and infiltration in the 
peripheral lung in both middle lung fields (A). Chest X-ray on day 22 of hospitalization, showing no improvement of the infiltration in ei-
ther lower lobe (B). Chest X-ray on day 25 of hospitalization, after administration of intravenous immunoglobulin, showing improvement 
of the infiltration in both lower lobes (C).
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tory distress syndrome combined with dermatomyositis 
were diagnosed. The patient was treated with 4th genera-
tion cephalosporin and macrolide antibiotics, together with 
methylprednisolone 125 mg, and was admitted to the inten-
sive care unit. He was maintained at FiO2 50% with a partial 
rebreathing mask. He remained in intensive care for 6 days. 
After his vital signs had stabilized and there was no worsen-
ing he was transferred to a general ward. 

He continued on methylprednisolone 125 mg for the first 
week of hospitalization. On day 8, this dose was increased 
to 250 mg because there was no improvement in chest X-
ray or dyspnea; the macrolide was stopped but the cepha-
losporin was continued. On day 14 of hospitalization, chest 
X-ray showed no improvement and he was maintained on 
an oxygen level FiO2 50%. A PaO2/FiO2 of 163 mmHg was 
confirmed. Antibiotic treatment was stopped because there 

A

B

C

Fig. 2. Chest computed tomogra-
phy (CT). Chest CT at admission, 
showing peripheral consolidations 
in both lungs with ground-glass 
opacity mainly in the dependent 
portion (A). Chest CT on day 15 of 
hospitalization, showing worsen-
ing of the peripheral consolidation 
in both lower lungs, as well as 
bronchovascular thickening (B). 
Chest CT on day 31 of hospitaliza-
tion, showing improvement of the 
organizing pneumonia (C). The 
severity of consolidation that had 
been dominant in the peripheral 
and dependent portions of both 
lungs was reduced. 
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was no clear sign of infection; methylprednisolone was re-
duced from 250 mg to 125 mg. Comparison of the chest CT 
on day 16 of hospitalization with the CT on day of admis-
sion showed a worsening without effective response to the 
high-dose steroid treatment. (Fig. 2) The patient underwent 
bronchoscopy and biopsy on day 17. The biopsy showed 
lymphoplasmacytic infiltration in the interstitium and a 
young fibroblastic nodule (Fig. 4); however, there was no 
sign of infection in the bronchial washing. Beginning on 
day 18, the patient was administered methylprednisolone 
250 mg and oxygen at FiO2 40%. Although steroids were 

given at an appropriate dose, the COP did not improve. On 
days 22 and 23 he was given cyclophosphamide 500 mg/m2, 
but the chest X-ray on day 23 showed no improvement of 
the pulmonary infiltration (Fig. 1). 

On day 23, treatment with i.v. immunoglobulin was start-
ed at 2 g/kg for 5 days. On day 25 the chest X-ray showed 
improvement in pulmonary infiltration on both lower lobes 
and the patient was given oxygen at FiO2 35% and methyl-
prednisolone 125 mg. On day 27 he inhaled oxygen through 
a nasal cannula. The chest X-ray showed pneumomedias-
tinum; however, the patient had no clinical symptoms and 
began to improve on day 29. Chest X-ray (Fig. 1) and CT 
(Fig. 2) on day 31 indicated improvement in pulmonary 
consolidation and pneumomediastinum. On day 32 the dose 
of methylprednisolone was reduced to 90 mg, and on day 
35 the dose was further reduced to 30 mg twice a day. The 
patient was maintained on this dose until discharged from 
the hospital. Prednisolone 30 mg twice a day was prescribed 
at the time of discharge. After discharge, the patient was 
hospitalized on two more occasions. Cyclophosphamide 
500 mg/m2 was administered and his progress is now be-
ing observed in the outpatient clinic. He is currently taking 
hydroxychloroquine, azathioprine, and prednisolone 15 mg/
day.

Fig. 3. Magnetic resonance imaging of the femur, showing a subtle signal increase and enhancement in the vastus lateralis, vastus in-
termedius, rectus femoris, and adductor muscles with vascular engorgement.

Fig. 4. Bronchoscopic biopsy showing lymphoplasmacytic infil-
tration in the interstitium, and a young fibroblastic nodule.
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Discussion

In ILD caused by connective tissue disease, damage to 
the endothelium and alveolar epithelium occurs through 
microvascular injury resulting from autoantibody attack on 
connective tissue. Various forms of ILD occur in connective 
tissue diseases such as systemic sclerosis, rheumatoid ar-
thritis, polymyositis, dermatomyositis, Sjögren’s syndrome, 
systemic lupus erythematosus, and mixed connective tissue 
disease.[6]

Dermatomyositis is very rare even among rheumatic dis-
eases, with an annual incidence of only 2.2 to 7.7 cases per 
million population. The prevalence of all types of ILD with 
dermatomyositis ranges from 5% to 30% depending on diag-
nostic method.[7] Usually its form is chronic progressive ILD 
form represented as nonspecific interstitial pneumonia, usual 
interstitial pneumonia or COP. The incidence of acute respira-
tory failure is approximately 5% or below.[8] Cases with the 
COP pattern have a survival rate between 50% and 80%, cases 
of usual interstitial pneumonia approximately 33. However 
COP with a more aggressive clinical course and unresponsive-
ness to steroid is associated with high mortality.[9,10]

In ILD, chest X-ray is a useful method of medical image 
screening but has several shortcomings for confirming ini-
tial-phase ILD. Hence high-resolution CT is widely consid-
ered the standard method for initial testing of patients sus-
pected of ILD; the image may show, for example, a reticular 
pattern or ground-glass opacity. Bronchoalveolar lavage 
is not specific for myositis in diagnosing the involvement 
of lung parenchyma; however it is useful in differential 
diagnosis of other causes, such as infection, drug-induced 
reaction, or malignancy. Moreover, it can be helpful for 
determining disease activity or prognosis. As in idiopathic 
pulmonary fibrosis, cases in which the eosinophil count is 
increased or there is a finding of neutrophil-dominant alveo-
litis imply progressive disease or a poor prognosis. In that 
situation, high-resolution CT for diagnosis and bronchoal-
veolar lavage to rule out infection are used.[11]

Immunosuppressive agents including steroids are used 
to treat ILD combined with dermatomyositis. Prednisone 1 
mg/kg is used for initial and maintenance treatment and is 
tapered in accordance with the symptoms of patients.[12,13] 
When ILD is severe or progressive, secondary immunosup-
pressive agents such as azathioprine, mycophenolate, cyclo-

phosphamide, or methotrexate are administered, which also 
permits reduction of the steroid dose. Moreover, in patients 
whose ILD is progressing despite the use of steroid and 
cyclophosphamide, it is possible to add a third immunosup-
pressive agent, a calcineurin inhibitor.[14] Rituximab has 
been found effective in severe progressive ILD not respon-
sive to existing immunosuppressive agents.[2-4]

Although there is little is known of how immunoglobulin 
acts in patients with ILD, i.v. immunoglobulin is still widely 
viewed as an effective and safe treatment for polymyositis 
or dermatomyositis. In one study, approximately 70% of pa-
tients were reported to show an improvement in myopathy, 
skin lesions, and esophageal dysfunction;[15] in another 
study where immunoglobulin was given to five patients with 
refractory ILD that had not responded to other treatments, 
two (40%) showed improvement in the PaO2/FiO2 ratio.
[5] In a third report, a 64-year-old patient who suffered an 
adverse effect from steroid and secondary immunosuppres-
sive agents was treated successfully with i.v. immunoglobu-
lin,[16] and in a further report, immunoglobulin treatment 
in progressive ILD resulted in positive progress.[17]

At present, the treatment for ILD combined with dermato-
myositis is mainly steroid and secondary immunosuppres-
sive agents. There is no clear recommendation for use of 
intravenous immunoglobulin and no convincing mechanism 
of action has been presented. Nonetheless, some studies 
have reported that immunoglobulin is effective in treatment 
of dermatomyositis and ILD. In the present case, i.v. immu-
noglobulin was used successfully to treat ILD unresponsive 
to steroid and immunosuppressive agents. 
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