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Abstract

Background: In clinically amyopathic dermatomyositis, the hallmark cutaneous manifestations are the key to
diagnosis. We report a case of clinically amyopathic dermatomyositis which presented with facial edema as the sole
cutaneous manifestation and was later complicated by acute respiratory failure leading to death.

Case presentation: A 58-year-old woman presented with edema of the face that had developed approximately
one year ago. There was no weakness in the extremities, and the serum creatine kinase level was within normal
range. On MRI, there was diffuse edematous change in the bilateral masticator and extra-ocular muscles,
accompanied by subcutaneous fat infiltration in the face. A shared decision was made to defer muscle biopsy in
the facial muscles. The facial swelling almost resolved with medium-dose glucocorticoid therapy but relapsed in
days at glucocorticoid doses lower than 15 mg/day. Combination therapy with either azathioprine, mycophenolate,
or methotrexate was not successful in maintaining clinical remission, and the swelling became more severe after
relapses. A US-guided core-needle biopsy was subsequently performed in the right masseter muscle. On pathologic
examination, there was a patchy CD4 + T cell-dominant lymphoplasmacytic infiltration in the stroma, necrosis of the
myofibrils and prominent perifascicular atrophy. Based on those findings, a diagnosis of clinically amyopathic
dermatomyositis was made. Therapy with gamma-globulin was not effective in maintaining remission. In the sixth
week after starting rituximab, she presented to emergency room with altered mental state from acute respiratory
failure. Despite treatment with antibiotics, glucocorticoid pulse, cyclosporin, and polymyxin B-immobilized fiber
column direct hemoperfusion, she died three weeks later from persistent hypoxemic respiratory failure.
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Conclusions: This case showed the full spectrum and severity of internal organ involvement of dermatomyositis,
although the patient presented exclusively with subcutaneous edema limited to the head. The prognosis may be
more closely associated with a specific auto-antibody profile than the benign-looking initial clinical manifestation.
Close follow-up of lung involvement with prophylactic treatment for Pneumocystis pneumonia and prompt
implementation of emerging therapeutic regimens may improve the outcome.

Keywords: Amyopathic dermatomyositis, Subcutaneous tissue, Edema, Pneumocystis pneumonia, Interstitial lung
disease, Case report

Background
Even before the classification of dermatomyositis (DM)
was defined by Bohan and Peter in 1975, it was well
known that there was a subgroup of patients who did
not have muscle disease, regarded as amyopathic derm-
atomyositis (ADM)[1]. Studies have shown that there is
evidence of subclinical muscle disease in MRI imaging
and muscle biopsy in ADM leading to the concept of
clinically amyopathic dermatomyositis (CADM), which
is defined as absence of clinical muscle disease on phys-
ical examination and muscle enzyme analysis for at least
six months[2]. In CADM, which represents about 11–
20 % of dermatomyositis (DM)[3, 4], the hallmark cuta-
neous manifestations such as Heliotrope rash, Gottron’s
papules, and Gottron’s sign are the key to diagnosis.
There has been a report that suggested that subcuta-

neous edema is a cutaneous manifestation of DM be-
cause it can be the only skin lesion at presentation[5]. In
the case series, edematous DM comprised 6 % (5/86) of
a DM cohort. In the muscle biopsies of the five cases of
edematous DM, there were frequent microinfarctions,
which were considered to be induced by vasculitis pro-
ducing micro-ischemia. In the reported five cases and re-
view of 19 reported cases, there were six cases (3/5 and
3/19, respectively) in which subcutaneous edema was
the sole cutaneous manifestation, but all had clinical
muscle disease, suggesting that CADM presenting exclu-
sively with subcutaneous edema is very rare. In this
study, we report a case of CADM which presented with
facial edema as the sole cutaneous manifestation and
was later complicated by acute respiratory failure leading
to mortality.

Case presentation
A 58-year-old woman presented with edema of the face
that had developed approximately one year prior. It was
not painful nor pruritic, but she felt it was more promin-
ent on the left side. Courses of antibiotic therapy for a
presumed diagnosis of cellulitis had not been effective,
but glucocorticoids greatly improved the swelling, which
relapsed rapidly with tapering. One week prior, as an-
other course of glucocorticoids prescribed for a diagno-
sis of angioedema was tapered out, her facial edema

relapsed, accompanied by tiny, pruritic vesicular lesions
on the chin. Although she was evaluated in neurology
and dental clinics, no specific diagnosis was made. She
reported ‘dryness’ and ‘itchiness’ of the eyes, but not in
the oral cavity.
On evaluation, there was bilateral swelling of the malar

and temporal area of the face, involving the periorbital
area and eyelid in the left side. On the chin, there was
eczematoid vesicular eruption (Fig. 1a). There was no
abnormal finding on the examination of the chest and
abdomen. There was no edema or rash in the trunk or
extremities. Neck flexion was preserved, and the power
of the extremities’ motor function was evaluated as five
on a scale of zero to five. On ophthalmologic examin-
ation, there was swelling of the left upper eyelid, and the
anterior chamber was clear and deep in both eyes. Five-
minute Schirmer test result was 6 mm in the right eye
and 8 mm in the left eye (reference value < 5 mm for dry
eye disease, but known to have low sensitivity in mild or
moderate cases)[6]. Ocular staining score was 1 and 2 in
the right and left eye, respectively (reference value ≥ 5
for classification of primary Sjögren’s syndrome)[7].

On the initial laboratory evaluation, there were no abnor-
malities, and the serum creatine phosphokinase (CPK) level
was within normal range (Table 1). On serologic evaluation,
antinuclear antibody was positive up to 1:160 in titer in
homogeneous pattern, but anti-dsDNA Ab and anti-histone
Ab was negative. Anti-SSA (> 240 U/mL) and anti-SSB (18
U/mL) antibodies were positive (fluorescent enzyme im-
munoassay, reference value < 7 U/mL for both); anti-RNP
and anti-Smith Ab, negative. Anti-Jo1 antibody and anti-SRP
antibody were negative. Anti-neutrophil cytoplasmic anti-
body was negative and IgG4 level was within normal range:
102 mg/dL (reference 30~ 201 mg/dL).

On MRI, there was a diffuse edematous change in the
bilateral masticator and extra-ocular muscles, accom-
panied by subcutaneous fat infiltration in the buccal and
periorbital spaces. There was inhomogeneous enhance-
ment of bilateral parotid glands. On PET-CT scan there
was diffuse F-18-FDG uptake in the periorbital, frontalis,
temporalis, and masseter muscles and the buccal and
submandibular spaces without any increased uptake in
the extremities or internal organs.

Lim et al. BMC Musculoskeletal Disorders          (2021) 22:117 Page 2 of 7



The Head and Neck Surgery and Radiology depart-
ments opined that a biopsy of the muscles would entail
risk of complications such as bleeding and injury to the
muscles. After a discussion with the patient regarding
undergoing a muscle biopsy, a presumptive clinical diag-
nosis of an overlap syndrome of Sjogren’s syndrome with
myositis was made and treatment with a medium-dose
glucocorticoid (prednisolone 30 mg/day) begun; based
on reports of orbital involvement, a good response to
therapy, and benign prognosis in myositis associated
with Sjogren’s syndrome[8–10]. On 16th day of treat-
ment, the facial swelling was assessed as having

completely resolved (Fig. 1b); however, the facial edema
relapsed during subsequent days when glucocorticoid
doses were lowered to less than 15 mg/day. Combination
therapy with azathioprine, mycophenolate, or metho-
trexate for eight months was not effective in maintaining
remission at acceptable doses of glucocorticoid, and the
swelling aggravated considerably with the final relapse.
The patient finally agreed to further evaluation and

was admitted to the hospital. On examination, there was
aggravation of the facial edema (Fig. 1c). There was
swelling of the right ankle, without tenderness. Neck
flexion was preserved and motor power of extremities
was assessed as five on a scale of zero to five. On labora-
tory evaluation, there was mild elevation of liver trans-
aminases and CPK (Table 1). Serum aldolase was 7.9 U/
L (reference < 7.6 U/L). On MRI of the head, there was
aggravation of the inflammation (Fig. 1d). On ultrason-
ography of the right ankle, there was subcutaneous
edema without evidence of synovitis. A series of evalua-
tions to screen for malignancy including tumor makers
(CA19-9, CEA, and CA125), esophagogastroduodeno-
scopy, colonoscopy, and mammography did not reveal
abnormal findings.
A US-guided core-needle biopsy with an 18-gauge

needle was performed in the right masseter muscle. Two
pieces of tiny muscle tissue, measuring up to 0.5 ×
0.1 cm, were obtained. On pathologic examination, there
was moderate size variation of the myofibers, and
endomysial and perimysial fibrosis. There was patchy
CD4 + T cell-dominant lymphoplasmacytic infiltration
in the stroma and atrophy of the myofibers, mainly at
the periphery of the fascicles, being consistent with
perifascicular atrophy. Necrosis of the myofibers was
not prominent (Fig. 2). Based on these findings, a
diagnosis of clinically amyopathic dermatomyositis
was made.
Therapy with gamma-globulin (IVIG, 2.1 g/kg per

month) in combination with prednisolone 30 mg/day
was initiated, and after the first cycle the facial edema
had resolved completely. However, when the dose of
prednisolone was decreased to 15 mg/day, she made an
earlier visit to the clinic with a relapse of the facial
edema within six days. By the fourth cycle of IVIG, sus-
tained remission could not be achieved. A course of ri-
tuximab (1.0 g twice, a week apart) in combination with
methylprednisolone 40 mg/day was started. In the sixth
week of rituximab therapy, when glucocorticoid dose
was decreased to methylprednisolone 32 mg/day, she
presented to the emergency room with altered mentality
that began one day prior. On presentation, there was a
fever of 38.7 °C, and the patient began mechanical venti-
lation immediately for hypoxemic respiratory failure. On
chest X-ray, there was diffuse consolidation in both lung
fields (Fig. 3b). On high-resolution CT, there was diffuse

Fig. 1 Isolated facial edema and subclinical facial muscle
involvement. At initial presentation there was bilateral swelling of
the face and of the left eyelid, accompanied by eczematoid eruption
on the chin (a). After approximately two weeks of medium-dose
glucocorticoid therapy the edema and the lesions were completely
resolved (b). However, combination therapy with either azathioprine,
mycophenolate, or methotrexate was not successful in maintaining
remission at a prednisolone dose lower than 15 mg per day. At the
last relapse, there was marked aggravation of facial and eyelid
edema (c). Gadolinium-enhanced MRI scan of the head shows
diffuse edematous change with enhancement of bilateral masticator
muscles (d, masseter muscle [yellow arrow] and lateral pterygoid
muscle [black arrow]). There was also swelling of bilateral extra-
ocular muscles and edematous change with fat infiltration in the
subcutaneous tissues of the anterior scalp, periorbital area, buccal
space, and anterior cervical fascia (not shown)
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consolidation in the dependent portion of the lungs and
diffuse ground glass opacity with relative sparing of the
base of the lungs (Fig. 3c, d). The next day, the patient
underwent bronchoscopy with bronchoalveolar lavage.
The total cell count was 12 × 106 cells in 9 mL of fluid.
Differential data of each cell type was as follows: macro-
phage 8 %, neutrophil 83 %, and lymphocyte 9 %. There
was no bacteria isolated from the respiratory specimen,
and a polymerase chain reaction (PCR) test for respiratory
viruses including adenovirus, influenza virus, parainflu-
enza virus, and respiratory syncytial virus was negative.
Pneumocystis jirovecii PCR and Gomori methenamine sil-
ver (GMS) staining were positive, and the patient began
treatment with trimethoprim-sulfamethoxazole and gluco-
corticoids; but her hypoxemic respiratory failure pro-
gressed, and veno-venous extracorporeal (ECMO)
membrane oxygenation was begun three days later. Given
the lack of response to antibiotics therapy, glucocorticoid
pulse and IV cyclosporine was started in consideration of

rapidly progressive interstitial lung disease (RP-ILD). Over
the next three weeks, despite the addition of polymyxin B-
immobilized fiber column direct hemoperfusion (PMX-
DHP)[11], there was no improvement in her hypoxemic
respiratory failure, and according to the family’s will, the
ECMO was weaned. On that day, she expired from re-
spiratory failure.

Discussion and Conclusions
This case, which posed significant diagnostic and thera-
peutic challenges, leaves important lessons for practice
and research. First, isolated localized edema may be the
initial manifestation of CADM. Such a case is considered
very rare; we could find only one case reported in suffi-
cient detail for us to verify the absence of muscle disease
and other cutaneous manifestations, the prognosis of
which was not known[12]. Second, although the patient
presented initially with mild glucocorticoid-responsive

Table 1 Laboratory data

Variable Reference range At initial presentation At the second admission

WBC 4.0 ~ 10.0 × 109/L 5.2 2.84

RBC 4.2 ~ 5.4 × 1012/L 4.23 4.38

Hgb 12.0 ~ 16.0 g/dL 12.4 13.7

Platelet 140 ~ 440 × 109/L 230 166

Differential Count

Neutrophil 40 ~ 80 % 57.8 66.8

Lymphocyte 15 ~ 50 % 30.2 20.8

Monocyte 2 ~ 11 % 7.9 9.2

Eosinophil 0 ~ 7 % 3.5 2.8

Basophil 0 ~ 1 % 0.6 0.4

ESR ~ 120 mm 14 21

Total Protein 6.0 ~ 8.0 g/dl 7.4 7.1

Albumin 3.5 ~ 5.2 g/dl 4.3 4.1

Total Bilirubin ~ 1.2 mg/dl 0.64 1.01

AST 7 ~ 38 U/L 36 50

ALT 4 ~ 43 U/L 32 69

ALP 36 ~ 104 U/L 79 58

Glucose 70 ~ 110 mg/dl 84 109

Total Cholesterol ~ 200 mg/dl 171 204

BUN 6.0 ~ 20.0 mg/dl 16 18.6

Creatinine 0.6 ~ 1.2 mg/dl 0.79 0.82

Direct Bilirubin ~ 0.3 mg/dl 0.19 0.24

LDH ~ 250 IU/L 269 424

CPK 50 ~ 200 U/L 182 317

Uric acid 3.0 ~ 5.5 mg/dl 3.5 3.4

CRP ~ 0.30 mg/dL 0.05 0.68

WBC white blood cell, RBC red blood cell, ESR erythrocyte sedimentation rate, AST aspartate aminotransferase, ALT alanine aminotransferase, ALP alkaline
phosphatase, BUN blood urea nitrogen, LDH lactase dehydrogenase, CPK creatine phosphokinase, CRP C-reactive protein
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Fig. 2 Biopsy specimens from the right masseter muscle. Hematoxylin and eosin staining shows moderate size variation of the myofibers and
endomysial and perimysial fibrosis (white arrow). There is atrophy of the myofibers, mainly at the periphery of the fascicles (black arrow), which is
consistent with perifascicular atrophy (a). Patchy lymphoplasmacytic infiltration (white arrow) is noted in the stroma (b), which consists of
predominantly more CD4-positive cells (c) than CD8-positive cells (d) in immunohistochemical staining. All figures are at 200-fold magnification

Fig. 3 Chest radiographic images before and at the presentation of acute respiratory failure. Chest postero-anterior radiography taken about one
month after initiating rituximab therapy shows no clear haziness or infiltration in both lung fields (a). At the presentation of acute respiratory
failure with altered mentality (in the sixth week after starting rituximab) there was diffuse bilateral infiltration in both lung fields with relative
sparing of both lower lung fields (b). Axial high-resolution computed tomography images show diffuse ground glass opacity in both upper lungs
with consolidation in dependent areas (c); The lung base is relatively spared (d)
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facial edema, her course showed increasing extent of
subcutaneous edema, decreasing response to immuno-
modulating therapy, and acute and severe involvement
of the lungs leading to death. This suggests the progno-
sis cannot be predicted by the initially mild clinical
manifestation alone.
Severe respiratory complications in idiopathic inflam-

matory myopathies such as DM pose considerable chal-
lenges to treatment, and the prognosis is poor[13, 14].
Differential diagnoses include cardiac complications, re-
spiratory muscle weakness, drug hypersensitivity, RP-
ILD, and severe and opportunistic infections[15, 16]. In
many cases, it is difficult to arrive at a specific diagnosis,
and there is a therapeutic dilemma of treating a severe
autoimmune inflammation and a difficult-to-treat infec-
tion at the same time. Also in this case, there are a
couple of explanations for the acute respiratory disease.
First, the possibility of Pneumocystis pneumonia (PCP)
should be considered. Prolonged glucocorticoid therapy
is one of the risk factors for PCP in patients undergoing
immunomodulating therapy for systemic autoimmune
rheumatic diseases, and the patient was not receiving
prophylaxis for it because of thrombocytopenia (< 50,
000/mm3). Radiographic findings of acutely developed
consolidation and ground glass opacity with relative
sparing of the lung base is suggestive of PCP, and PCR
and GMS staining were positive. In addition, even with
appropriate treatment, mortality in fulminant PCP in
non-HIV immunocompromised patients is high; in a re-
cent study, the mortality rate in idiopathic inflammatory
myopathy (including CADM) patients admitted to ICUs
was 79.4 %, and PCP comprised approximately 20 % of
the admissions[13]. Second, we believe the possibility
of RP-ILD should be considered. From the early 2000s,
associations between CADM and RP-ILD with poor
prognosis were reported in Northeast Asia, including
Korea, with mortality reaching approximately 50 %[17–
19]. Later studies identified an association between anti-
melanoma differentiation-associated protein 5 (MDA5)
antibody and RP-ILD[20] [21], both of which are more
common in CADM than in DM[22], and in Asians com-
pared with Caucasians[21]. Recent studies report initial
combination immunosuppressive therapies improved
survival in RP-ILD in CADM[23], and that in the case of
refractories a rescue therapy with tofacitinib may im-
prove the outcome[24, 25]. Although we could not
evaluate the presence of anti-MDA5 Ab in this case,
which is a limitation of this study, rapidly progressive
ILD was a possibility in the differential diagnosis of
acute respiratory failure which did not respond to anti-
biotic therapy. Third, rituximab-induced lung disease
could be considered. The patient developed acute re-
spiratory symptoms five weeks and one day after the last
rituximab infusion. This was in the period when late-

onset respiratory illness may develop after rituximab in-
fusion. However, late-onset rituximab-induced respira-
tory illness is less frequent than delayed-onset illness,
shows a chronic course over weeks or months, and re-
sponds well to glucocorticoid therapy[26].
In conclusion, this case showed that CADM can ini-

tially manifest as a localized subcutaneous edema as the
sole cutaneous manifestation but follow a progressive,
refractory, and fatal course with major organ involve-
ment, especially involving the lungs. A specific auto-
antibody pattern may better predict the prognosis. Iden-
tification of the specific antibody profile and prompt ini-
tiation of therapy with proven efficacy may improve the
outcome.
Authors’ contributions.
DHL analyzed clinical data and prepared the manu-

script. YMK performed pathologic examination of the
muscle biopsy samples and wrote the pathologic results.
JHR performed the radiologic examination and muscle
biopsy and contributed to writing. JHL, CSP, and SHK
participated in critical care of the patient and contrib-
uted to writing. SL planned the study and performed
analysis of data and literature. All authors read and ap-
proved the final manuscript.

Acknowledgements
Not applicable.

Authors' contributions
DHL analyzed clinical data and prepared the manuscript. YMK performed
pathologic examination of the muscle biopsy samples and wrote the
pathologic results. JHR performed the radiologic examination and muscle
biopsy and contributed to writing. JHL, CSP, and SHK participated in critical
care of the patient and contributed to writing. SL planned the study and
performed analysis of data and literature. All authors read and approved the
final manuscript.

Funding
Not applicable.

Availability of data and materials
Not applicable.

Ethics approval and consent to participate
This study was approved by the institutional review board of Haeundae Paik
hospital (IRB file number: HPIRB 2019-08-016-001).

Consent for publication
Written informed consent was obtained from the patient, including the use
of photographs of the face.

Competing interests
The authors declare that they have no competing interests.

Author details
1Department of Internal Medicine, Ulsan University Hospital, University of
Ulsan College of Medicine, Ulsan, Republic of Korea. 2Department of Internal
Medicine, Pusan National University Yangsan Hospital, Gyeongnam, Republic
of Korea. 3Department of Pathology, Haeundae Paik Hospital, Inje University
College of Medicine, Busan, Republic of Korea. 4Department of Radiology,
Haeundae Paik Hospital, Inje University College of Medicine, Busan, Republic
of Korea. 5Department of Internal Medicine, Haeundae Paik Hospital, Inje
University College of Medicine, Haeundae-gu Haeundae-ro 875, Busan, South
Korea.

Lim et al. BMC Musculoskeletal Disorders          (2021) 22:117 Page 6 of 7



Received: 14 September 2020 Accepted: 19 January 2021

References
1. Euwer RL, Sontheimer RD: Amyopathic dermatomyositis (dermatomyositis

siné myositis): Presentation of six new cases and review of the literature.
Journal of the American Academy of Dermatology 1991, 24(6, Part 1):959–966.

2. Bailey EE, Fiorentino DF. Amyopathic dermatomyositis: definitions, diagnosis,
and management. Curr Rheumatol Rep. 2014;16(12):465.

3. Bendewald MJ, Wetter DA, Li X, Davis MD. Incidence of dermatomyositis
and clinically amyopathic dermatomyositis: a population-based study in
Olmsted County, Minnesota. Arch Dermatol. 2010;146(1):26–30.

4. Chen YJ, Wu CY, Shen JL. Predicting factors of malignancy in
dermatomyositis and polymyositis: a case-control study. Br J Dermatol. 2001;
144(4):825–31.

5. Milisenda JC, Doti PI, Prieto-Gonzalez S, Grau JM. Dermatomyositis
presenting with severe subcutaneous edema: five additional cases and
review of the literature. Semin Arthritis Rheum. 2014;44(2):228–33.

6. Sullivan BD, Whitmer D, Nichols KK, Tomlinson A, Foulks GN, Geerling G,
Pepose JS, Kosheleff V, Porreco A, Lemp MA. An objective approach to dry
eye disease severity. Invest Ophthalmol Vis Sci. 2010;51(12):6125–30.

7. Shiboski CH, Shiboski SC, Seror R, Criswell LA, Labetoulle M, Lietman TM,
Rasmussen A, Scofield H, Vitali C, Bowman SJ, et al. 2016 American College
of Rheumatology/European League Against Rheumatism classification
criteria for primary Sjogren’s syndrome: A consensus and data-driven
methodology involving three international patient cohorts. Ann Rheum Dis.
2017;76(1):9–16.

8. Espitia-Thibault A, Masseau A, Neel A, Espitia O, Toquet C, Mussini JM,
Hamidou M. Sjogren’s syndrome-associated myositis with germinal centre-
like structures. Autoimmun rev. 2017;16(2):154–8.

9. Danlos FX, Daoued F, Seror R, Mariette X. Orbital Myositis and Primary
Sjogren Syndrome. J Rhuematol. 2015;42(8):1536–7.

10. Colafrancesco S, Priori R, Gattamelata A, Picarelli G, Minniti A, Brancatisano F,
D’Amati G, Giordano C, Cerbelli B, Maset M, et al. Myositis in primary
Sjogren’s syndrome: data from a multicentre cohort. Clin Exp Rheumatol.
2015;33(4):457–64.

11. Ichiyasu H, Horio Y, Tsumura S, Hirosako S, Sakamoto Y, Sakata S, Nakashima
K, Komatsu T, Kojima K, Masunaga A, et al. Favorable outcome with
hemoperfusion of polymyxin B-immobilized fiber column for rapidly
progressive interstitial pneumonia associated with clinically amyopathic
dermatomyositis: report of three cases. Mod Rheumatol. 2014;24(2):361–5.

12. Pappa E, Gkeka M, Protogerou A, Marinos L, Loupa C, Christopoulos C: Case
Report: Clinically amyopathic dermatomyositis presenting acutely with
isolated facial edema. F1000Res 2018, 7:60.

13. Peng J-M, Du B, Wang Q, Weng L, Hu X-Y, Wu C-Y, Shi Y. Dermatomyositis
and Polymyositis in the Intensive Care Unit: A Single-Center Retrospective
Cohort Study of 102 Patients. PLOS ONE. 2016;11(4):e0154441.

14. Sherer Y, Shepshelovich D, Shalev T, Haviv Y, Segal E, Ehrenfeld M, Levy Y,
Pauzner R, Shoenfeld Y, Langevitz P. Outcome of patients having
dermatomyositis admitted to the intensive care unit. Clin Rheumatol. 2007;
26(11):1851–5.

15. Murray SG, Schmajuk G, Trupin L, Lawson E, Cascino M, Barton J,
Margaretten M, Katz PP, Yelin EH, Yazdany J. A population-based study of
infection-related hospital mortality in patients with dermatomyositis/
polymyositis. Arthritis Care Res. 2015;67(5):673–80.

16. Marie I, Menard JF, Hachulla E, Cherin P, Benveniste O, Tiev K, Hatron PY.
Infectious complications in polymyositis and dermatomyositis: a series of
279 patients. Semin Arthritis Rheum. 2011;41(1):48–60.

17. Mukae H, Ishimoto H, Sakamoto N, Hara S, Kakugawa T, Nakayama S,
Ishimatsu Y, Kawakami A, Eguchi K, Kohno S. Clinical differences between
interstitial lung disease associated with clinically amyopathic
dermatomyositis and classic dermatomyositis. Chest. 2009;136(5):1341–7.

18. Ye S, Chen XX, Lu XY, Wu MF, Deng Y, Huang WQ, Guo Q, Yang CD, Gu YY,
Bao CD, et al. Adult clinically amyopathic dermatomyositis with rapid
progressive interstitial lung disease: a retrospective cohort study. Clin
Rheumatol. 2007;26(10):1647–54.

19. Kang EH, Lee EB, Shin KC, Im CH, Chung DH, Han SK, Song YW. Interstitial
lung disease in patients with polymyositis, dermatomyositis and
amyopathic dermatomyositis. Rheumatology. 2005;44(10):1282–6.

20. Tanizawa K, Handa T, Nakashima R, Kubo T, Hosono Y, Watanabe K, Aihara
K, Oga T, Chin K, Nagai S, et al. HRCT features of interstitial lung disease in

dermatomyositis with anti-CADM-140 antibody. Respir Med. 2011;105(9):
1380–7.

21. Moghadam-Kia S, Oddis CV, Sato S, Kuwana M, Aggarwal R. Anti-Melanoma
Differentiation-Associated Gene 5 Is Associated With Rapidly Progressive
Lung Disease and Poor Survival in US Patients With Amyopathic and
Myopathic Dermatomyositis. Arthritis Care Res. 2016;68(5):689–94.

22. Koga T, Fujikawa K, Horai Y, Okada A, Kawashiri SY, Iwamoto N, Suzuki T,
Nakashima Y, Tamai M, Arima K, et al. The diagnostic utility of anti-
melanoma differentiation-associated gene 5 antibody testing for predicting
the prognosis of Japanese patients with DM. Rheumatology. 2012;51(7):
1278–84.

23. Tsuji H, Nakashima R, Hosono Y, Imura Y, Yagita M, Yoshifuji H, Hirata S,
Nojima T, Sugiyama E, Hatta K, et al. Multicenter Prospective Study of the
Efficacy and Safety of Combined Immunosuppressive Therapy With High-
Dose Glucocorticoid, Tacrolimus, and Cyclophosphamide in Interstitial Lung
Diseases Accompanied by Anti-Melanoma Differentiation-Associated Gene
5-Positive Dermatomyositis. Arthritis rheumatology (Hoboken NJ). 2020;
72(3):488–98.

24. Chen Z, Wang X, Ye S. Tofacitinib in Amyopathic Dermatomyositis-
Associated Interstitial Lung Disease. N Engl J Med. 2019;381(3):291–3.

25. Kurasawa K, Arai S, Namiki Y, Tanaka A, Takamura Y, Owada T, Arima M,
Maezawa R. Tofacitinib for refractory interstitial lung diseases in anti-
melanoma differentiation-associated 5 gene antibody-positive
dermatomyositis. Rheumatology. 2018;57(12):2114–9.

26. Liote H, Liote F, Seroussi B, Mayaud C, Cadranel J. Rituximab-induced lung
disease: A systematic literature review. Eur Respir J. 2010;35(3):681–7.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in
published maps and institutional affiliations.

Lim et al. BMC Musculoskeletal Disorders          (2021) 22:117 Page 7 of 7


	Abstract
	Background
	Case presentation
	Conclusions

	Background
	Case presentation
	Discussion and Conclusions
	Acknowledgements
	Authors' contributions
	Funding
	Availability of data and materials
	Ethics approval and consent to participate
	Consent for publication
	Competing interests
	Author details
	References
	Publisher’s Note

