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Dermatomyositis is a chronic systemic autoimmune
disease characterized by inflammatory infiltrates in
the skin and muscle. The wide variability in clinical
and serologic presentation poses a diagnostic challenge
for the internist. Appreciation of the clinical variants of
dermatomyositis allows for expedient diagnosis and
avoidance of diagnostic error. We illustrate these
challenges with the case of a 51-year-old Vietnamese-
American man who initially presented with fever of
unknown origin in the absence of overt skin and
muscle manifestations. The diagnosis of dermatomyo-
sitis was not evident on several clinical encounters due
to the absence of these hallmark symptoms. We review
the variable clinical manifestations of a subtype of
dermatomyositis associated with an autoantibody
against melanoma differentiation-associated protein 5
(anti-MDA5) and suggest consideration of dermatomy-
ositis as a diagnosis in patients presenting with
systemic illness and markedly elevated ferritin, even
in the absence of elevated muscle enzymes and classic
autoantibodies.
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CASE PRESENTATION

A 51-year-old Vietnamese-American male industrial engi-
neer was admitted to the medical ward for evaluation of
fever of unknown origin (FUO). He reported 3 weeks of
fever, fatigue, generalized weakness, and dyspnea. His past
medical history included a remote 10-pack-year history of
cigarette smoking and latent tuberculosis treated with

9 months of isoniazid treatment, completed 5 years prior.
He had moved from Vietnam to the United States 30 years
earlier and denied any recent travel, sick contacts, or insect
bites. Physical examination revealed a fatigued man, with a
temperature of 38.1 °C, pulse of 108 beats/minute, respi-
ratory rate of 28 breaths/minute, and room air oxygen
saturation of 96 %. Oropharyngeal, neurologic, pulmonary,
cardiac, musculoskeletal, and skin evaluation were other-
wise normal.
A complete blood count (CBC) revealed anemia (hemoglo-

bin 12.3 g/dL, hematocrit 38.5 %). White blood cell counts,
platelet counts, and the basic metabolic panel were normal.
Erythrocyte sedimentation rate (ESR) was 97 mm/hr and
C-reactive protein (CRP) was 5.7 mg/dL. Muscle enzymes,
sent to evaluate his weakness in the setting of elevated
inflammatory markers, showed normal creatine kinase (CK)
at 44 units/liter and mildly elevated aldolase to 9.4 U/L
(normal: < 7.7 U/L). Blood, urine, and sputum cultures had
no growth. Chest x-ray (CXR) demonstrated low lung vol-
umes with increased reticular markings, small bilateral pleural
effusions, and bibasilar opacities. During the hospitalization,
he continued to have intermittent fevers as high as 39.1 °C,
generalized weakness, and dyspnea. Additionally, he devel-
oped bibasilar crackles on pulmonary exam and flat, diffuse,
slightly hyperpigmented patches on his arms and chest that
faded over several days. Extensive workup for infectious,
inflammatory, and malignant causes of fever was unrevealing,
including negative viral hepatitis serologies, human immuno-
deficiency virus antibody, anti-nuclear antibody (ANA), and
anti-Jo1 antibodies. Serial acid-fast bacilli (AFB) smears were
negative, and there was no growth of serial AFB sputum
cultures. Positron emission tomography-computed tomogra-
phy of the chest, abdomen, and pelvis revealed only patchy
and linear opacities at the lung bases (comprehensive list of
studies available in Online Appendix, Table A).
Ferritin was markedly elevated (9,354 ng/mL). A bone

marrow biopsy showed mild hemophagocytosis; however,
he lacked other clinical and laboratory criteria (splenomegaly,
elevated soluble interleukin-2 receptor level, severe anemia) to
meet the diagnosis of hemophagocytic lymphohistiocytosis
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(HLH) (Online Appendix, Table B).1,2 During his hospitaliza-
tion, he was initially treated empirically for pneumonia with
ceftriaxone and azithromycin. When he failed to clinically
improve, his antimicrobial coverage was broadened to
vancomycin and piperacillin-tazobactam. He had a modest
symptomatic improvement and was transitioned to oral
doxycycline. Prior to discharge, his fever resolved and fatigue,
weakness, and dyspnea improved, though not back to
baseline. A presumed diagnosis of community-acquired
pneumonia was made. At the time of discharge, his ESR and
CRP were normal.
Two months later, the patient presented again with

similar but worsened constitutional and respiratory symp-
toms, with cough, sore throat, dysphagia, and arthralgias

in the bilateral wrists and right knee and ankle. Physical
examination was remarkable for an ill and uncomfortable
appearance, temperature of 38.4 °C, superficial erosions in
his posterior oropharynx, and synovitis in his bilateral
wrists, elbows, and knees. Workup for fever was again
initiated (Online Appendix A, Table A). Blood, urine, and
sputum cultures had no growth, and CXR was unchanged
with persistent bibasilar opacities. Ferritin was elevated at
2,351 ng/mL. Arthrocentesis was deferred due to the small
volume of joint effusion. He was started on colchicine for
inflammatory arthritis of unclear etiology and was
discharged after symptomatic improvement.
Ten days later, the patient returned with worsening pharyn-

gitis, dysphagia, fatigue, and arthritis refractory to colchicine
and analgesic therapy. He had also developed new symptoms
including rash, alopecia, lip edema, and xerostomia. Skin
examination was notable for poikiloderma in a V-sign
(Fig. 1), edema of the nasal root, and erythema of the inner
canthi. Neurologic examination was notable for reduced
strength (4/5) of hip flexion bilaterally. CK and aldolase were
normal. Skin biopsy demonstrated vacuolar changes with
interface dermatitis consistent with, but not diagnostic for,
dermatomyositis. Magnetic resonance imaging was per-
formed, due to the marked weakness and to identify a site
for muscle biopsy; this showed muscle inflammation
concerning for myositis (Fig. 2). A muscle biopsy was
performed which revealed membrane-attack complex staining
and endothelial tubuloreticular inclusions, consistent with
dermatomyositis (Fig. 3). The patient was treated with
high-dose prednisone with significant improvement in pain,
swelling, rash, and functional status. Given his unusual
presentation, ethnicity, and negative ANA and anti-Jo1

Figure 1. Patient skin examination. On third hospital admission, the
patient presented with a rash on sun-exposed areas, most notably

over the face, neck, and upper chest and back in a shawl
distribution.

Figure 2. Femur MRI. MRI of the right femur demonstrated muscle inflammation in the anterior compartment muscles, most pronounced in
the distal aspect of the vastus intermedialis muscle, as seen by the increased signal (arrow).
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autoantibodies, further screening for other dermatomyositis
autoantibodies was performed. Immunoprecipitation blot
screen testing, performed by an outside clinical immunology
laboratory, indicated the presence of anti-MDA5 autoanti-
bodies. He was discharged home.
Despite his initial improvement, the patient’s arthralgias,

dysphagia, dyspnea, and weakness worsened over the
weeks following discharge. Pulmonary function testing
showed a severe restrictive ventilatory defect with greatly
reduced diffusing capacity. High-resolution chest comput-
ed tomography (HRCT) showed significant volume loss,
peripheral consolidation in the right upper lobe, and

bilateral lower lobe ground glass opacities and bronchial
dilatation with peribronchial consolidation (Fig. 4). He was
diagnosed with interstitial lung disease (ILD) with radio-
graphic findings consistent with non-specific interstitial
pneumonia. No evidence of malignancy was found with
laryngoscopy, colonoscopy, and computed tomography of
the chest, abdomen, and pelvis.
The patient was started on monthly intravenous immu-

noglobulin therapy, mycophenolate mofetil, and high-
dose prednisone with subsequent clinical improvement,
though he remains limited by his poor pulmonary
function.

Figure 3. Muscle biopsy. The patient’s muscle biopsy stained positive for membrane attack complex (left panel, arrow), and electron microscopy
demonstrated endothelial tubuloreticular inclusions (right panel, arrow), consistent with dermatomyositis. Membrane attack complex is

involved in the pathogenesis of dermatomyositis and its deposition serves as a marker to distinguish dermatomyositis from other idiopathic
inflammatory myopathies.37

Figure 4. High-Resolution Computed Tomography (HRCT) of chest. The patient’s HRCT showed bilateral lower lobe bronchial dilatation with
peribronchial consolidation and significant volume loss, most prominent in the left lower lobe. Ground glass opacities were seen in the lower

lobes. Imaging of the right upper lobe revealed peripheral consolidation (arrow).
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DISCUSSION

Dermatomyositis is a systemic autoimmune disease that
primarily affects the muscle and skin; other prominent
associations are dysphagia, ILD, and malignancy. In recent
years, there has been a growing understanding of several
myositis-specific antibodies that are associated with specific
clinical features of dermatomyositis and are usually mutually
exclusive. This evolving body of evidence suggests that the
dermatomyositis patient population is heterogeneous with
multiple subsets. In association with different autoantibodies,
these subsets vary in rates of skin involvement, muscle
involvement, ILD, and underlying malignancy (Table 1).3–5

Although many of these antibodies are not yet available for
routine clinical testing, knowledge of the clinical variants

can assist clinicians with the diagnosis of dermatomyositis in
patients who present without classic features.
Anti-MDA5-positive-dermatomyositis (anti-MDA5-posi-

tive-DM) was first described in a group of patients who lacked
clinical signs of muscle involvement (clinically amyopathic
dermatomyositis); however, subsequent studies have also
found patients with this antibody who have classic muscle
involvement with weakness and elevated muscle enzymes.6–11

Anti-MDA5-positive-DM patients typically present with
prominent skin manifestations, including heliotrope rash,
Gottron’s papules as well as cutaneous ulceration and tender
palmar papules, the latter of which are unique to anti-MDA5-
positive-DM (Table 1).6,12–14 Oral manifestations—including
oral ulceration, mucosal pain, and hoarseness—are common,
as are arthritis, arthralgia, and fever.6,7,9,15 This patient initially

Table 1. Clinical Variants of Dermatomyositis and their Associated Autoantibodies

Antibody Cutaneous manifestations Muscle manifestations Pulmonary
manifestations

Additional notes

Anti-Jo-138–41

(Also considered myositis
specific auto-antibody)

• Mechanic’s hands • Proximal muscle
weakness

• ILD • Anti-Jo1 in the setting of
inflammatory arthritis,
inflammatory myositis,
mechanic’s hands, and ILD
is known as Banti-synthetase
syndrome^

• Fever and Raynaud’s
phenomenon may be
additional features

Additional Anti-synthetase
antibodies (PL-7, Pl-12,
EJ, OJ, KS, ZO, YRS/
HA)3,42

• Mechanic’s hands • May or may not have
muscle involvement

• ILD • Also associated with
anti-synthetase syndrome,
as noted above

Anti-Mi-243,44 • V-sign • Proximal muscle
weakness

• Typically spares lungs • Lower risk of malignancy
compared to other
dermatomyositis patients

• Shawl sign
• Gottron’s papules
• Heliotrope rash • Steroid responsive45

Anti-p140/MJ/NXP-246 • Calcinosis leading to
contractures

• Proximal muscle
weakness

• High rates of ILD46 • Higher rates of cancer
especially in male
patients47,48

• Younger age of onset

Anti-SAE49–51 • V-sign • Myositis often follows
cutaneous
symptoms49,52,53

• Lower rates of ILD52 • Dysphagia52,53

• Shawl sign • If ILD present, tends to
be mild and responsive
to therapy53

• Systemic symptoms
(fever, weight loss)52• Gottron’s papules

• Heliotrope rash
• Periungal erythema

Anti-TIF1-γ/p155-14054,55 • V-sign • May or may not have
muscle involvement

• Lower rates of ILD • Associated with
malignancy4,56–58• Shawl sign

• Gottron’s papules
• Hypopigmented patches
with punctate telangiectasia
or erythematous macules
(Bred on white^ lesions)

Anti-MDA5/CADM1409 • Heliotrope rash • Often clinically
amyopathic

• High rate of ILD16 • Arthralgias, arthritis
• Gottron’s papules • Rapidly progressive

disease
• Fever

• Cutaneous ulceration • Hoarseness, oral ulceration
• Palmar papules • Elevated serum ferritin8

• Mucosal pain
• Alopecia
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had fever and later developed hoarseness, pharyngeal ulcera-
tion, arthritis, and arthralgia.
Laboratory testing in patients with anti-MDA5-positive-

DM may reveal normal or mildly elevated muscle enzymes.
Patients commonly have markedly elevated ferritin levels,
often over 1,000 ng/mL.14,16 ANA and anti-Jo1 antibodies
are frequently negative.6,7,12,17 This patient presented with
markedly elevated ferritin, normal CK, mildly elevated aldol-
ase, and negative ANA and anti-Jo1 antibodies. There is
currently no commercially available test to detect anti-
MDA5 antibodies, though testing can be done in specialized
research laboratories.
Most patients with anti-MDA5-positive-DM develop ILD,

with studies reporting a 67–100 % incidence.6,7,12,14,16 In
comparison to other patients with dermatomyositis and ILD,
anti-MDA5-positive-DM patients are more likely to have
rapidly progressive disease.7,8 The development and rapid
progression of ILD may account for the significantly higher
mortality observed in anti-MDA5-positive-DM patients as
compared to serologically negative cohorts.6,14,18,19

Generally, skin manifestations precede ILD in these patients.14

Previous studies have shown a correlation between ferritin
levels and ILD activity, as well as an association between
elevated ferritin levels and mortality in patients with
anti-MDA5- positive-DM.14,16 This patient did develop severe
ILD.
All patients with anti-MDA5-positive-DM should undergo

screening for ILD and malignancy. Evidence suggests that
anti-MDA5-positive-DM is more common in Asian popula-
tions, particularly in Japanese and Chinese individuals.7,9,20

Patients with anti-MDA5-positive-DM have amalignancy risk
similar to the general dermatomyositis population (3–6 fold
increased risk compared to the general population), and thus
should undergo age-appropriate workup for malignancy,
including screening for nasopharyngeal carcinoma in patients
of Asian descent.7,14,21–24 Treatment of anti-MDA5-positive-
DM consists of potent immunosuppressive therapy, especially
in the presence of underlying rapidly progressive ILD.14

This patient had an unusual presentation of dermatomyo-
sitis, and several diagnostic errors contributed to a delay in
his diagnosis (Table 2).25 He initially presented with FUO,
dyspnea, and an abnormal CXR, and over the course of
several months developed more classic symptoms such as
arthritis, rash, oral ulcers, and objective weakness.
Availability heuristics likely led to the clinical diagnosis of
pneumonia at initial presentation when he presented with
fever, tachycardia, dyspnea, tachypnea, and an abnormal
CXR. Anchoring heuristics may have contributed to the
failure to consider other diagnoses, such as ILD or pneumo-
nia superimposed on ILD, and therefore, to the neglect to
perform further workup such as HRCT. Furthermore, his
initial presenting symptom of subjective weakness was
attributed to systemic illness from pneumonia, and
anchoring may have also led to failure to attribute clinical
significance to his initial elevated aldolase.

Multiple hospitalizations and numerous diagnostic tests
may have also led to information overload, resulting in
decreased cognitive assimilation of data, exacerbation of
working memory capacity, increased distractibility, and
decreased situational awareness—all of which can impair
decision-making and cognitive work.26–33 This may subse-
quently have distracted clinicians from re-examining the
patient’s entire clinical presentation and caused inattentional
blindness, information avoidance, and increased dependence
on other cognitive heuristics.34– For example, information
overload may have contributed to overreliance on normal
results of classic serum muscle enzymes (such as CK) and
autoantibodies (such as ANA and anti-Jo1), while information
avoidance led to false reassurance despite the elevated aldol-
ase. Moreover, blind obedience towards the negative ANA
and anti-Jo1 autoantibodies likely resulted in premature
closure, leading clinicians to exclude dermatomyositis from
the differential diagnosis.

Table 2. Selected Cognitive Heuristics and Biases Contributing to
Errors in Clinical Reasoning25,34,59

Heuristic/bias Definition Example from case

Availability
Heuristic

Judging by ease
of recalling past
cases

• Clinical diagnosis of
pneumonia at initial
presentation with fever,
tachycardia, dyspnea,
tachypnea and
abnormal CXR

Anchoring
Heuristic

Relying on initial
impressions

• Continuing to diagnose
pneumonia at initial
presentation despite
failure to improve on
antibiotics

Blind Obedience Showing undue
deference to
authority of
technology

• Overreliance on
negative ANA and
Anti-Jo1 autoantibodies
and normal CK

Premature Closure Espousing narrow-
minded belief in
single idea

• Exclusion of
dermatomyositis on the
differential diagnosis

Information
Overload

Too much data for
an individual to
organize, synthesize
or use to draw
conclusions from

• Multiple
hospitalizations and a
plethora of diagnostic
tests resulting in a long
medical record that was
cumbersome to review

Information
Avoidance

Ignoring relevant
information and
useful information
sources

• Failure to re-examine
patient’s entire clinical
presentation

Inattentional
Blindness/
Perceptual
Blindness

Failing to perceive
an unexpected
object/task/result
due to focusing
attention elsewhere

• Overlooking initially
elevated aldolase
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Systems issues also affected clinical decision-making.
Multiple physicians cared for the patient over several hospi-
talizations with variable continuity of care. While this could
lead to a Bfresh^ perspective, it also hindered the clinicians’
ability to assess changes over time and likely decreased the
quality of information transfer.36 Moreover, numerous hospi-
talizations and diagnostic tests made the patient’s medical
record long and cumbersome to review, potentially contribut-
ing to communication breakdown. It also likely led subsequent
providers to miss key details earlier in the patient’s presenta-
tion, potentially excluding unrecognized pertinent informa-
tion. For instance, the evanescent rash that the patient experi-
enced on his first hospitalization was excluded from the
patient’s discharge summary.
Finally, lack of knowledge about this variant of dermato-

myositis contributed to the delay in diagnosis. In retrospect,
the patient’s markedly elevated ferritin was consistent with
anti-MDA5-positive-DM; however, availability heuristic and
lack of familiarity with anti-MDA5-positive-DM resulted in
greater consideration towards other causes of hyper-
ferritinemia such as HLH, infection, and liver disease. The
patient’s overall clinical presentation of fever, weakness, dys-
phagia, and dyspnea in the presence of hyperferritinemia,
normal or mildly elevated muscle enzymes, and negative
ANA and anti-Jo1 autoantibodies suggested anti-MDA5-
positive-DM as a possibility that was unrecognized due to
lack of awareness of this clinical variant.

CONCLUSION

Appreciation of the clinical variants of dermatomyositis and
their presenting symptoms can reduce diagnostic errors.
Patients with anti-MDA5-positive-DM often present differently
than patients with classic dermatomyositis, as anti-MDA5-
positive-DM patients may lack muscle involvement or elevated
muscle enzymes andmay have unusual skinmanifestations such
as ulceration and palmar papules. Laboratory clues to the diag-
nosis may include a markedly elevated ferritin or elevated
aldolase despite other normal muscle enzymes. Importantly,
these patients may present, as this patient did, with signs of
systemic illness to the internist. We suggest that the internist
keep anti-MDA5-positive-DMon the short differential diagnosis
of a markedly elevated ferritin and not be unsettled by a normal
CK, negative ANA, and negative anti-Jo1 antibody. Despite the
diagnostic challenge, early diagnosis is important given the need
for expedient initiation of potent immunosuppressive therapy
and the association with progressive interstitial lung disease and
higher mortality. Unfortunately, clinical availability of testing for
anti-MDA5 and other dermatomyositis-associated antibodies is
limited; therefore, the clinical syndrome must be recognized.
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