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Abstract
Clinically amyopathic dermatomyositis (CADM) is a rare auto-immune disease, which discriminates from classical dermato-
myositis; it lacks typical muscle weakness, but has a high risk of developing rapid progressive interstitial lung disease (RP-ILD),
malignancies, and other fatal complications, so it is easy to cause misdiagnosis and high mortality. To attract more attention and
arouse more understanding, we cover and summarize our clinical findings. Here, we reported a male patient, who rapidly
progressed to serious respiratory failure despite an aggressive treatment, a combination of methylprednisolone, cyclosporine,
acetylcysteine, and intravenous immunoglobulin. He suffered from CADM with positive anti-melanoma differentiation-associ-
ated gene-5 (MDA 5) antibody. CADM, as a special phenotype of DM/PM (dermatomyositis/polymyositis), is usually rapidly
progressive and fatal, which requires further investigation into specific pathogenesis and more effective diagnosis as well as
treatment measures. Due to the severity and rarity, we simultaneously performed a review of recent literature to provide more
theoretical references for clinicians in diagnosis and treatment and finally improve the survival rate of these patients.
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Introduction

Dermatomyositis (DM) is a systemic auto-immune disease,
also known as the inflammatory myopathy, characterized by
cutaneous lesion and progressive muscle weakness, and usu-
ally accompanied with multiple organ damages such as the
joints and myocardium.

Clinically amyopathic dermatomyositis (CADM) is a rare
type within the DM spectrum, which lacks muscle lesion, but
has a higher risk of death and lower overall survival rate,

especially when cooccurring with the fatal complication rap-
idly progressive interstitial lung diseases (RP-ILD).

In this article, we present a case of CADM and would
summarize and review the related research and clinical find-
ings of DM as well as CADM in recent years, to help clini-
cians discover the disease earlier and provide effective treat-
ments for these patients.

Case Report

A 39-year-old Chinese male started with right orbital skin
edema and dark purple erythema in October 2017. He
neglected it at first, and then gradually developed red pimple
on h i s uppe r ches t , shou lde r, and ex ten so r o f
metacarpophalangeal, elbow, and knee joints. In February
2018, he went to the Department of Rheumatology and
Immunology (Renji Hospital, Shanghai); the immunological
tests indicated the following: anti-MDA5 antibody IgG 3 +,
anti-RO-52 antibody IgG 3+. The positron emission
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tomography/computed tomography (PET-CT) scan showed
no obvious interstitial lung lesions and no evidence of malig-
nancies. In the light of the clinical performance and typical
laboratory results, clinically amyopathic dermatomyositis was
considered initially, so methylprednisolone 10 mg/day and
hydroxychloroquine 0.1 g BID administered intraperitoneally
were used for the skin lesions, but no significant improve-
ment. In April 2018, the patient returned to the hospital for
further consultation; the thoracic CT was performed and re-
vealed a presence of subpleural ground-glass infiltrate in bi-
lateral lung lobes. Based on the occurrence of interstitial pneu-
monia, the treatment was adjusted to methylprednisolone
40 mg QD, cyclosporine 50 mg BID, and acetylcysteine
0.6 g BID. About the end of May 2018, the patient developed
a progressive dyspnea on exertion, accompanied by non-
productive cough. During the course of the disease, there
was frequent urination at night, but no myalgia, arthralgia,
and fever. No similar history was found in his family.

The arterial blood gas analysis on the first day of admission
(he firstly entered the Department of Rheumatology and
Immunology of our hospital in June 13th, 2018) showed hyp-
oxemia (pH 7.49, PaO2 46.6 mmHg and paCO2 28.4 mmHg,
SatO2 82%); the oxygenation index (OI) is 221.9.
Electrocardiogram showed sinus tachycardia. Blood routine
showed white blood cell 9.78 × 109/L, neutrophil% 82.6%,
lymphocyte% 12.7%, and platelet 89 × 109/L. Super C active
protein was 148.5 mg/mL. Erythrocyte sedimentation rate was

32 mm/h (0–15). Lactate dehydrogenase was 2150 U/L (313–
618). Blood albumin was 26.6 g/L (35–50). Renal function,
thyroid function, blood anti-tuberculosis antibody, mycoplas-
ma pneumonia related antibody, and procalcitonin were nor-
mal. No positive findings were found in sputum and blood
culture. The viral serologies (HIV, hepatitis B and C virus)
and treponema pallidum antibody were all negative.
Immunological examination Ig A, Ig G, Ig M, complement
C3, complement C4, anti-cyclic citrullinated peptide antibody,
antinuclear antibody, and antinuclear extract antibody (mainly
including anti-ribonucleoprotein antibody, anti-dsDNA anti-
body, anti-Ro60 antibody, anti-Ro52 antibody, anti-La anti-
body, anti-nRNP antibody, anti-JO 1 antibody, anti-
nucleosome antibody, anti-ScL 70 antibody, anti-histone anti-
body, anti-smD1 antibody, anti-PCNA antibody, anti-AMA
antibody, anti-PM SCL antibody, Mi 2 antibody, KU anti-
body) were all negative. Creatine kinase and Creatine kinase
isoenzyme were always normal. But serum ferritin was
6735μg/L, significantly higher. The serum tumor indicators
are as follows: carcinoembryonic antigen was 28.11 ng/mL
(0–4.3), carbohydrate antigen 199 64.82 U/mL (0–37), carbo-
hydrate antigen 153 56.73 U/mL (0–25), cytokeratin 19 frag-
ment 17.97 ng/mL (0–3.3), and neuron-specific enolase
38.3 mg/mL (0–16.3). For thoratic CT, apart from increased
ground-glass infiltrate, there were also emerging interstitial
lesions and a little pleural effusion (Fig. 1). He was treated
with intravenous methylprednisolone 80 mg/day. The

Fig. 1 The lung CT showing
patchy ground-glass infiltrate,
most marked in the middle and
upper lung zones, with interstitial
lesion and bilateral pleural
effusion
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intravenous immunoglobulin 10 g/day was added additional-
ly. Cyclosporine and acetylcysteine were used as before,
supplemented with liver protection, prevention of osteo-
porosis, and appropriate fluid replenishment. Piperacillin
tazobactam combined with moxifloxacin were added to
cover and prevent potential infection. However, 2 days
later, the patient’s respiratory failure worsens, and the
transcutaneous saturation fell to 90% (under 8 L/min ox-
ygen). So, he was admitted to the intensive care unit.
Immediate monitoring of vital signs and non-invasive
vent i la t ion (mode: NSPONT, FIO2 50%, PEEP
4 cmH2O, PS 12 cmH2O) were carried out. The rest of
the medication was maintained as before. Retested arterial
blood gas analysis showed a progressive respiratory fail-
ure (pH 7.41, PaCO2 32.5 mmHg, paO2 53.1 mmHg,
SatO2 85%, OI 87). The patient’s condition was continu-
ously deteriorating. So, the patient and his families have a
negative attitude to the latter treatment and refused the
endotracheal intubation. Then, he was transferred to our
department 3 days after ICU. The non-invasive ventilator
assisted ventilation still continued, but the transcutaneous
saturation (under 10 L/min oxygen) gradually declined.
Unfortunately, 7 days later, the patient finally died of se-
vere hypoxemia and respiratory failure. During the
12 days in our hospital, the patient had no fever, no ob-
vious sputum, and no myalgia, but the rash had always
existed.

Discussion

DM is an unusual disease, which could occur at any age, in
any race, and in either males or females. The “CADM” was
first proposed by Pearson in the 1960s to distinguish from
“DM,” about a subset of 5–20%, which never has any evi-
dence of muscle disease (clinical, laboratory, imaging, and
histology) [1].

Cutaneous Manifestation

DM or CADM often has various cutaneous manifestations:
frequently observed skin lesions are heliotrope rash (is
periorbital erythema which also can be seen in other connec-
tive tissue diseases) and Gottron papules and Gotton sign (are
papules and erythema at the joint extensor). The occasional
observed skin lesions are as follows: facial erythema,
periungual changes, inverse Gottron papules (sign), mechan-
ic’s hands, V-neck sign, shawl sign, flagellate erythema,
vesiculobullous eruptions, panniculitis, purpura, alopecia, cal-
cinosis cutis, skin ulcers, poikiloderma, and pruritus. Most are
found to be associated with autoantibodies, such as anti-Mi2
antibody, anti-TIF1 (transcriptional intermediary factor-1, an-
ti-155/140) antibody, anti-MDA5 (melanoma differentiation-

associated gene-5) antibody, anti-ARS (aminoacyl-transfer
RNA synthetase) antibody, and anti-SRP (signal recognition
particle) antibody. The skin biopsy pathology often revealed a
cell-poor vacuolar interface dermatitis, characterized by a
sparse infiltrate of inflammatory cells at the dermoepidermal
junction [2]. Here, our patient also had the typical Gottron
papules. Cao et al. [3] found that patients with ulcerative
Gottron papules/Gottron sign had higher risk of acute or sub-
acute interstitial pneumonia than patients with Gottron
papules/Gottron sign without ulceration, as well as higher
positive rate of anti-MDA5 antibody, but lower creatine ki-
nase (CK) levels. It suggested some characteristic cutaneous
change could help diagnose and judgment of patients’
condition.

Muscle Weakness

It was seen in DM patients, often starting from the symmetric
proximal muscle. The pathological biopsy of muscle tissue
showed typical perifascicular distribution of atrophic,
degenerating, and regenerating myofibers. And laboratory in-
spection could find abnormal serum creatinine kinase levels
[2]. However, no CADM patients have these manifestations
and histopathologic feature.

Pulmonary Lesion and Anti-MDA5 Antibody

DM/CADM is often associated with interstitial lung disease
(ILD),which significantly affect the prognosis.

Comparing the two patient groups with CADM-ILD or
with classic DM-ILD, Mukae et al. [4] investigated that the
acute ILD (not chronic/subacute) was more common in
prior (the prevalence of ILD in CADM varies from 0 to
83.3%.), and their degree of respiratory failure was signif-
icantly more severe (the PaO2/FIO2 ratio was lower); the
lymphocyte subset ratio in the BAL fluid was significantly
higher. Few cases of CADM may only have RP-ILD sin-
gularly, without any other features including the cutaneous
manifestation [5]. Ye et al. [6] demonstrated that patients
with CADM-ILD showed a rapidly progressive pattern
with 6-month survival rate of 40.8%, and DM-ILD mani-
fested a progressive pattern with a 5-year survival rate of
54%, respectively, by a retrospective cohort study.

Anti-MDA5 Ab (earlier detected as an anti-140KD poly-
peptide antibody), closely related to the development of RP-
ILD, was firstly identified in CADM patients [7]; So et al. [8]
also found that Anti-MDA5 Ab is found exclusively in DM
patients of the CADM subtype, similar to Sato’s [7] finding.
And all these patients were predominantly male, younger, and
with shorter disease duration; the Ab is associated with RP-
ILD and digital ulcers. But subsequent research [9–11] re-
vealed that it can also be detected among classical DM pa-
tients. The anti-MDA5 antibodies have a positive rate of
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40.6% (26/64) in our Chinese patients with classic DM or
clinically amyopathic DM (CADM). Thus, anti-MDA5 anti-
bodies were not 100% sensitive nor specific for identifying
CADM patients. A meta-analysis showed the pooled sensitivity
and specificity of anti-MDA5 antibody for RP-ILD in patients
with DM/PMwere 77% (95% confidence interval [95%CI] 64–
87%) and 86% (95% CI79–90%), respectively. This difference
may be related to insufficient number of cases and various pop-
ulations. But all these patients are frequently developing rapidly
progressive interstitial lung disease (RP-ILD), especially in Asia,
with an extremely low survival rate. The CADM patient we
presented survived only 4 months after RP-ILD.

Newly, Kochi et al. [12] performed the first genome-wide
association study, which showed the WDFY4 variant may
play a critical role in the pathogenesis of CADM; the anti-
MDA5 auto-antibodies were recognized by MDA5, then
interacted with WDFY4, and enhanced the NF-κB signaling
activation, promoting cell apoptosis and inflammation, then
inducing a series of clinical symptoms.

Given the relationship between the antibody and diseases, Xu
et al.’s [13] research enrolled 11 CADM patients with ILD and
29 CADM without ILD, which found that anti-MDA5 Ab+,
elevated CRP, and decreased counts of lymphocyte were inde-
pendent risk factors of RP-ILD by a multivariate logistic regres-
sion analysis; thus, they found out that it may consider as a
precise predictive factor for the prognosis in CADM-RP-ILD
patients. Furthermore, after effective treatment, the Ab titer
would significantly decrease, and decrease anti-MDA5 antibody
levels during the remission period, but a re-increase in anti-
MDA5 antibody levels is followed by a relapse. It suggested that
the examination of this antibody may be clinically useful in pa-
tients with idiopathic inflammatory myopathies and could use
anti-MDA5 Ab titers to monitor the diseases activity [9, 14].

Tumor Occurrence

It came up early in 1992 that the risk of cancer is increased in
patients with dermatomyositis, and there is also a higher rate
of mortality from cancer than general population (the mortal-
ity ratio is 3.8; 95% confidence interval, 2.9 to 4.8). Among
their 392 patients with dermatomyositis, the relative risk of
cancer was higher in female patients (female 3.4; 95% confi-
dence interval, 2.4 to 4.7, male 2.4; 95% confidence interval,
1.6 to 3.6) [15]. In contrast to this, several later studies indi-
cated male gender was more dangerous to developing malig-
nancies [16, 17]. And among DM patients, the most common
malignancy is lymphatic/hematopoietic malignancies (more
than 22-fold higher than in the general population), and lung
cancer is the second one; others include ovarian, pancreatic,
stomach, colorectal, colon cancer [18]. Some patients may
have more than one malignancies. In addition, the risk of
malignancy was the highest in the first year after diagnosis,
then steadily decreases from years 2 through 5, but remains

elevated after 5 years. And it is higher in those 45 years of age
or older, similar to Chen’s results; the older age at onset was an
independent predictive factor of malignancy [17]. But we still
cannot ignore its risk and occurrence even in patients less than
45 years.

In recent years, some cases of CADM patients with tumors
have been reported successively [19, 20], while CADM, com-
pared with DM, seemed to be more susceptible to malignancy
[21]. But it also has some difference with DM. The most
common cancer in CADM includes breast, lung, and ovary
(DM: nasopharyngeal, lung, ovary). In women, the most com-
mon is breast, ovary, cervix, or uterus cancer. In man, the most
common are nasopharyngeal, bladder, colorectal, lung, and
prostate cancers [22]. Interestingly, either DM or CADM pa-
tients, who developed malignancies, were less likely to have
interstitial lung disease and had the complication of interstitial
lung disease, with a significantly lower frequency of malig-
nancies [16, 21].

Yet, the mechanism of high risk of malignancy in these
patients is not clear, which may be related to some antibodies.
Pinal-Fernandez et al. [23] proposed that TIF1-γ antibodywas
associated with the tumors of patients with DM. Chen et al.
[24] found patients with DMwith cancer had elevated sPD-L1
values, especially in those with treatment-naïve cancer (in
DM). So, Labrador-Horrillo et al. [25] combined the data from
the two results and concluded that the combination of TIF1-γ
antibody and sPD-L1 could be a good option for cancer de-
tection in this population, but it needs be confirmed in more
clinical experiments, so that the related therapy could be con-
duct. Moreover, the serum ferritin level maybe correlated with
the malignancy and disease activity, prior to chest radiography
for monitoring clinical status [26]. Hence, patients diagnosed
with DM/CAMD should be recommended to undergo malig-
nancy screening regularly.

Other Clinical Manifestation

A rare case of sudden-onset severe pharyngeal dysphagia was
reported, due to exacerbation of underlying dermatomyositis
without the aggravation of other symptoms. After a multidis-
ciplinary approach and appropriate supportive care, the pa-
tient’s condition was relieved several months later. It should
arouse our attention, because the clinical symptoms of DM
vary widely and may be not typical [27].

Treatment

The treatment mostly used in adult DM/CADM patients are as
follows: the topical treatment mainly include sun protection,
topical corticosteroids, and topical calcineurin inhibitors; the
systemic treatment include dapsone, antimalarials, IVIG, non-
steroidal immunosuppressants including methotrexate,
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azathioprine, and mycophenolate mofetil, and biologic thera-
pies. However, there was no single treatment that was success-
ful for all patients. Only several treatments led to improvement
or remission in few cases; the IVIG is relatively the most
successful one [28]. Endo et al. [29] reported an old
Japanese woman diagnosed with anti-MDA5Ab-positive
DM, who had a serious respiratory failure despite the combi-
nation of corticosteroids, cyclophosphamide, and calcineurin
inhibitor, so PE (plasma change) was tried at 3 times/week,
with fresh frozen plasma 30 units/time and repeated 1000 mg
of IVCYimmediately after the first PE; PE was completed in a
total of 4 sessions. Finally, the patient’s condition improved
and had a remission over 2 months. Ichiyasu et al. [30] report-
ed a 35-year-old anti-MDA 5 Ab-positive woman with cervi-
cal cancer and rapidly progressive ILD associated with
CADM; they successfully performed the surgery for cervical
cancer after her respiratory dysfunction improved by combi-
nation therapy with corticosteroids, immunosuppressants, and
direct hemoperfusion using polymyxin B immobilized fiber
column (PMX-DHP), and she gradually returned to an excel-
lent clinical condition, with complete remission of active ILD.
And Li et al. [31] reported pirfenidone (an antifibrotic agent)
could achieve a significantly higher survival rate in patients
with subacute ILD (disease duration between 3 and 6months),
but not in acute ILD; the positivity of anti-MDA-5 Ab also
had no change. Thus, these successful therapies need be con-
firmed in more clinical trials and help more patients.

In general, due to the severity and low survival rate of DM
or CADM, it is imperative for us to pay more attention to its
diagnosis, especially anti-MDA5 antibody-positive DM/
CADM patients, and look for more effective treatments to
save them in the future.
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