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ABSTRACT

The objective of this review is to sum-
marise the published evidence that
supports the existence of amyopathic
dermatomyositis (ADM) and its clinical
significance including risk for rapidly
progressive, fatal interstitial lung dis-
ease (ILD) and possible risk for inter-
nal malignancy. By establishing such
inherent risks, we hope to establish the
importance of formally recognising
ADM as a subset of dermatomyositis
(DM). Population-based epidemiologic
studies have suggested that amyopathic
DM might account for 20% of the total
population of dermatomyositis (DM)
patients (1). Patients presenting with
ADM have been reported by investiga-
tors of multiple nationalities to be at
risk for rapidly progressive, potentially
fatal ILD (2-5). In addition, a new au-
toantibody, anti-CADM-140, has been
reported to be a risk factor for the de-
velopment of interstitial lung disease
in CADM patients (6-9). It has been
argued that ADM patients may be at
increased risk of developing internal
malignancy compared to the general
population, though its rate in compari-
son to classic DM (CDM) needs further
study (1, 10-12). In our population,
41% of CADM patients were previously
classified as LE or UCTD. We conclude
that ADM is a real entity that makes up
a significant portion of the DM disease.
It is important to formally recognise
amyopathic DM as a subset of DM as it
carries increased risk of ILD and pos-
sibly malignancy. Without appropriate
disease classification, the opportunity
for ILD and malignancy screening may
be missed.

Introduction

Dermatomyositis (DM) has tradition-
ally been viewed as a disease that must
affect the muscles before a definitive
diagnosis can be made, as reflected
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in the criteria set forth by Bohan and
Peter in 1975 (Table I) (13, 14). Since
that time, growing attention has been
given to a group of patients who have
the skin manifestations of DM with-
out any clinical or laboratory evidence
of muscle involvement. Prior to the
1990s, these patients were referred to
by dermatologists as having “dermato-
myositis sine myositis,” an entity that
virtually did not exist in the published
literature in that era. In the early 1990s,
two dermatologists, Euwer and Sonthe-
imer, brought attention to this subphe-
notype of DM by reporting a small se-
ries of patients as having amyopathic
DM (ADM), a term that had been
previously coined by Carl Pearson, an
American rheumatologist (15, 16).

Over the past two decades, a body of
published evidence has appeared argu-
ing that ADM is more than a dermato-
logic oddity. Preliminary population-
based data suggest that ADM might
account for 20% of all DM patients
(1). Patients presenting with ADM as
their entry into the IIM spectrum have
been reported from investigators of
multiple nationalities to be at risk for
rapidly progressive, potentially fatal
interstitial lung disease (ILD) (20-27).
A new IIM autoantibody, anti-CADM-
140, has been reported to be enriched in
clinically ADM patients at risk for ILD
(6-9). In addition, it has been argued
that ADM patients may be at increased
risk of developing internal malignancy
compared to the general population,
though its rate in comparison to Clas-
sic DM (CDM) needs further study (1,
10-12). Lastly, it is more difficult to di-
agnose ADM without it being explicitly
incorporated within the DM criteria. In
our population, 41% of clinically amy-
opathic DM (CADM) patients were
previously misdiagnosed. If ADM is
not recognised within the DM spectrum
and patients are misclassified, appropri-
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Table I. Bohan and Peter criteria of DM.

1. Proximal muscle weakness: usually symmetrical

2. Elevated serum muscle enzymes: CK, aldolase

3. Electromyographic abnormalities

4. Muscle biopsy findings typical of PM or DM: necrosis, phagocytosis, regeneration, inflammation

5. Dermatological features of DM, Gottron’s sign or papules, or heliotrope rash

Definite DM requires four criteria (including rash) and definite PM requires four criteria (without rash).
Probable disease comprises three criteria (including rash) for DM and three criteria (without rash) for
PM. Possible disease requires two criteria (including rash) for DM and two criteria (without rash) for
PM. Adapted from Sultan, et al. (24).

Table II. Definitions of terms used to describe DM.

Term Definition

Amyopathic DM (ADM) A subset of DM patients characterised by biopsy-confirmed
hallmark cutaneous manifestations of classical DM occurring
for 6 months or longer with no clinical evidence of proximal
muscle weakness and no serum muscle enzyme abnormali-
ties. If more extensive muscle testing is carried out, the results
should be within normal limits (if such results are positive or
abnormal, the patient can be classified as having ‘’hypomyo-
pathic dermatomyositis” [see below]).

Classic DM (CDM) Patients having the hallmark cutaneous manifestations of DM,
proximal muscle weakness, and laboratory evidence of muscle
inflammation that is characteristic of DM.

Hypomyopathic DM (HDM) A designation for patients with cutaneous DM and no clinical
evidence of muscle disease (i.e. weakness) for 6 months or
longer, who during evaluation are found to have subclinical
evidence of myositis upon laboratory (e.g. muscle enzymes),
electrophysiological, and/or radiological evaluation.

Clinically amyopathic DM (CADM) A term that includes both amyopathic DM and/or hypomyo-
pathic DM patients (i.e. clinically amyopathic DM = amyo-
pathic DM + hypomyopathic DM). The CADM designation
has been coined to emphasise the fact that the predominant
clinical problem is skin disease.

Adapted from Gerami et al. (12).
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Fig. 1. The Idiopathic Inflammatory Dermatomyopathy Spectrum ADM lies on the pure skin involve-
ment side of the Spectrum, while CDM lies in the middle with both skin and muscle involvement.
Reprint from Sontheimer (17) with permission from Elsevier™ pending.
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ate screening and treatment for ILD and
malignancy may not be performed.

Definitions

As Sontheimer highlights in his article
entitled “Would a new name hasten the
acceptance of amyopathic dermato-
myositis...”, the nomenclature of DM
can be confusing (17). Classic DM
(CDM) includes both the hallmark
skin manifestations of DM, proximal
muscle weakness, and laboratory data
supporting muscle inflammation (5).
Amyopathic DM (ADM) is a subset of
DM patients characterised by biopsy-
confirmed hallmark cutaneous mani-
festations of classic DM occurring for
6 months or longer with no clinical
evidence of proximal muscle weak-
ness and no serum muscle enzyme ab-
normalities (12). Hypomyopathic DM
(HDM) differs from ADM in that al-
though these patients do not exhibit any
clinical evidence of muscle weakness,
they may have sub-clinical evidence
of muscle involvement on laboratory,
electrophysiologic, and/or radiologic
evaluation (12, 17). Clinically Amyo-
pathic DM (CADM) encompasses both
the amyopathic and hypomyopathic
DM groups (12, 17). Though the focus
of this review is ADM, much of the
literature refers to CADM, so this dis-
tinction must be kept in mind.
Nomenclature used for the purposes of
this review can be seen in Table II.

The DM spectrum versus current
criteria

Euwer and Sontheimer pioneered the
concept of viewing inflammatory my-
opathies as a spectrum, with muscle
and skin involvement occurring to
varying degrees (Fig. 1) (16, 18). ADM
is on the pure skin portion of the spec-
trum, while HDM is slightly closer to
the muscle side. CDM is in the mid-
dle of the spectrum and polymyosi-
tis (PM), with a different pathologic
process, have purely muscle disease.
A similar range of cutaneous and sys-
temic manifestations has worked well
to characterise the varied presentations
seen in lupus erythematosus (LE) and
scleroderma (18, 19). Of note, some
argue due to substantial differences
between PM and DM in the areas of
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pathogenesis, histology, and clinical
features that it should not be on the
spectrum (20-22). Alternatively, the
entity dermatomyositis sine dermatitis
has been proposed as pure muscle DM,
though little literature exists to support
this variant (23).

The spectrum concept is in stark con-
trast to the Bohan and Peter Criteria
(Table If) (13, 14). Using these criteria,
the clinician cannot make the diagnosis
of DM without muscle involvement.
Peter and Bohan also created a myosi-
tis classification scheme that has sub-
categories; there is currently no sub-
category for ADM (3). Many proposed
revisions have been made to make
the criteria more exclusive to prevent
misclassification of other myopathies,
but few argue for a more inclusive ap-
proach (24).

However, ADM was included in the
classification system proposed by Am-
ato (25). In 2004, the International My-
ositis Assessment and Clinical Studies
(IMACS), composed of neurologists
and rheumatologists, agreed upon this
classification to further define criteria
for inclusion in randomised control-
led trials (25). This criterion includes
a subcategory for ADM, among several
others (Table III). This classification
was based solely on expert opinion and
precisely how many individual criteria
are needed to make the ADM diagnosis
was not clarified. In a clinical setting,
the physician may not submit the pa-
tient for muscle testing or electromy-
ography (EMG) if weakness is not de-
tected on physical exam.

The criteria for qualifying for the ADM
subcategory was initially proposed by
Euwer and Sontheimer (16). They pro-
posed that ADM include one to two of
the pathognomonic skin features in as-
sociation with one or more character-
istic signs. In addition, a skin biopsy
consistent with a diagnosis of DM and
an absence of clinical muscle disease
for two years is needed (Table III) (16).
An exception was made so that a pa-
tient can be labeled as ADM at initial
presentation without the 2-year waiting
period, with the caveat that they may
change categories if muscle involve-
ment develops. Later, Sontheimer re-
fined the ADM criteria in an effort to
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Table III. Characteristics of ADM.

Sontheimer (17)

Amato (9)

1. Biopsy-confirmed

2. Hallmark cutaneous manifestations of classic
DM occurring for 6 months or longer

3. No clinical evidence of proximal muscle weak-
ness and no serum muscle enzyme abnormalities
for 6 months or longer

4.If more extensive muscle testing is carried out,
the results should be within normal limits

Exclusion criteria:

1. Treatment with systemic immunosuppressive
therapy for consecutive months or longer within
the first 6 months after skin disease onset

2. Use of drugs known to be capable of produc-
ing DM-like skin changes (e.g. hydroxyurea, sta-
tin cholesterol-lowering agents) at the onset of
cutaneous DM changes.

1. Rash typical of DM: heliotrope, periorbital
oedema, Gottron’s papules/sign, V-sign, shawl
sign, holster sign

2. Skin biopsy demonstrates a reduced capillary
density, deposition of MAC on small blood-ves-
sels along the dermal-epidermal junction, and
variable kerotinocyte decoration for MAC

3. No objective weakness

4. Normal serum CK

5. Normal EMG

6. Muscle biopsy, if done, does not reveal fea-
tures compatible with definite or probable DM

MAC: menbrane attack complex; CK: creatine kinase.
Adapted from Sontheimer and Hoogendijk (17, 25). changes.

Table IV. Classification of CADM at previous visit.

Previous clinical diagnosis

no. of CADM patients with given previous

diagnosis/ total no. CADM patients in database (%)

CLE or SLE

UCTD

Total not categorised as CADM
Total categorised as CADM

6/22 (27%)
4/22 (18%)
9/22 (41%)
11/22 (50%)

UCTD: undifferentiated connective tissue disease.

Table V. Skin findings of dermatomyositis.

Pathognomonic:
1. Gottron’s papules;

2. Gottron’s sign-symmetric macular violaceous erythema with or without oedema overlying the dor-
sal aspect of the interphalangeal joints of the hands, olecranon processes, patellas, and medial

malleoli.

Characteristic:

1. Periorbital violaceous erythema with associated oedema of the eyelids and periorbital tissue (helio-

trope);

2. Periungual telangectasia with associated dystrophic cuticles;
3. Macular violaceous erythema overlying the dorsal aspect of hands, extensor forearms and arms,
deltoids, posterior shoulders, nape of the neck, V area of neck, upper chest, and forehead.

Compatible:

1. Poikiloderma atrophicans vasculare- hypo- or hyperpigmentation, telangectasia, and atrophy;
2. Subepidermal bullous lesions and superficial erosions.

Euwer and Sontheimer define amyopathic dermatomyositis as having one or two pathognomonic signs
in association with one or more characteristic signs and a compatible skin biopsy specimen.

Adapted from Euwer and Sontheimer (16).
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Fig. 2. Gottron’s
papules of the hand.
Note raised ery-
thematous papules
on knuckle pads and
erythema overlying
the extensor ten-
dons on the hands.

Fig. 3. Facial ery-
thema and mild he-
liotrope.

Note the erythema
along the glabellar
area/ lower forehead
and mild periorbital
erythema. The latter
finding is called a
heliotrope.

exclude drug induced myositis and
partially treated CDM (Table III) (17).
Additionally, the asymptomatic mus-
cle period was shortened to 6 months,
reflecting the rapidity with which new
muscle symptoms often develop in
patients presenting initially with skin
disease only and allowing for earlier
screening for ILD and malignancy. The
exclusion criteria of not being on an im-
munosuppressive, though conceptually
sound, may need further subcategorisa-
tion for clinical studies because many
patients are given immunosuppressive
treatment for their skin disease.

Although solutions might include add-
ing ADM as a subcategory of the Bo-
han and Peter criteria or conceptualis-
ing ADM as a separate disease entity
by creating its own criteria, ideally it
would be placed in the context of

newly revised criteria. These criteria
should be based on statistical analyses
with expertise from dermatologists,
rheumatologists, and neurologists.

Epidemiology

The prevalence of ADM within the
DM population is not insignificant.
The only population-based study used
the Rochester database of residents in
Olmsted, Minnesota. That study identi-
fied 29 DM patients, 21% of whom had
CADM (1). Additional studies with
larger populations would certainly be
of interest. Previous estimations of
CADM varied from 2-18%, though
none of these studies took a popula-
tion-based approach and each had re-
ferral bias (13, 16, 26-30). A sense of
the amount of ADM in the breakdown
of CADM was provided by the review
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of the literature, which identified 291
cases of CADM reported through May
of 2004. Seventy percent of these cases
were classified as ADM, though report-
ing bias may exist (16).

The number of ADM patients may also
reflect subspecialty referral bias. A study
at a large tertiary medical centre dem-
onstrated the disparity of ADM cases
seen between rheumatology and derma-
tology departments (11). It showed that
4% of DM cases seen by rheumatology
were classified as ADM, in contrast to
40% of the DM patients seen by der-
matology. At this centre, 29% of total
DM patients were classified as ADM.
One possible explanation of this differ-
ence is that patients with only a rash are
more likely to see a dermatologist than
a rheumatologist. Another is that der-
matologists have more familiarity with
ADM and therefore make the diagnosis
more often. Such differences call atten-
tion to the importance of including both
specialties in formulating the diagnos-
tic criteria. Inclusion of ADM within
the spectrum of DM may facilitate ap-
propriate diagnosis.

Characteristics of ADM are

similar to CDM

ADM and CDM affect similar groups
with identical skin findings, suggest-
ing that they fall within the same spec-
trum. It has been shown that 70-86%
of CADM patients are Caucasian (1,
11, 12). CADM is diagnosed at an av-
erage age of 44-50 years old and af-
fects predominantly women (1, 11,
12, 31). Wide ranges of demographics
have been published given the different
populations studied, but it can be con-
cluded that CADM affects predomi-
nantly Caucasian middle-aged women.
CDM affects the same demographic
(11, 13, 14, 27). Several studies have
shown no difference in skin manifes-
tations between the CADM and CDM
groups (11, 16, 32).

ILD: the American and Asian
experiences

Perhaps the most convincing argument
for inclusion of ADM in the criteria
would be the increased risk of the pa-
tient developing ILD compared to pa-
tients without DM. Accordingly, the
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diagnosis of ADM has implications for
both the skin and other organ systems.
Monganroth et al. showed that 23% of
patients with DM had ILD as defined
by computed tomography (CT) imag-
ing (33). An additional 25% of DM
patients had DLCO abnormalities with
normal CT findings, perhaps indicating
early disease. This ILD prevalence es-
timate is at the lower end of the wide
range reported for the DM spectrum
as a whole (approximately 20%—70%)
(34, 35). Importantly, no statistical dif-
ference in the prevalence of ILD be-
tween the CADM and CDM groups
was shown (33). However, CADM,
like CDM, has an increased risk of
ILD relative to the general population
(33). The most common type of ILD in
ADM is non-specific interstitial pneu-
monia, similar to CDM (12, 36).

Most cases of ILD in DM are mild,
chronic, and non-progressive with im-
munosuppressive treatment (37). How-
ever, some patients can have a rapidly
progressive type of ILD. The rate of
rapidly progressive ILD secondary to
DM in the Caucasian population has
not been established, nor has the per-
centage of ADM patients with this sub-
type of ILD. ILD is a significant cause
of death in DM, though the precise sur-
vival rate has not been established (36,
38, 39). As such, it is important that all
DM patients be screened for presence
or development of ILD. Morganroth et
al. made some excellent ILD screening
recommendations (20).

The experience of ILD in ADM has
potentially been different in Asia rela-
tive to other countries, although stud-
ies that allow for direct comparison do
not exist. Though Asian studies have
not looked at the prevalence of ILD in
their ADM patients, they have found
an increased prevalence of rapidly pro-
gressive ILD in ADM associated with
poorer survival outcomes relative to
CDM (3, 4). One study showed 50% of
CADM patients succumbing to rapidly
progressive ILD in one year (5). An-
other Korean study showed that ADM
independently predicted poorer surviv-
al in a multivariate analysis (2).

The Japanese have identified an anti-
body that uniquely identifies ADM and
correlates with ILD (6-9). Humaguchi
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et al. showed that 77% of CADM pa-
tients had the anti-CADM- 140 antibody
and 93% of these patients had ILD (6).
Anti-CADM-140, also known as anti-
melanoma differentiation associated
gene 5 (MDAS), is an antibody for a
RNA helicase encoded by the MDAS
gene (40). The function of this gene
is in viral immunity suggesting a link
between viral infection and develop-
ment of the disease (41). Patients with
this antibody have decreased survival
compared to other antibody subgroups
because of increased rates of ILD (6).
It may be that this antibody specifically
targets the lung and skin antigens, lead-
ing to such clinical presentations. How-
ever, more European and U.S. based
studies are needed to determine if the
antibody is linked to ILD in other eth-
nicities. The most common high reso-
lution CT findings in anti-CADM-140
positive ILD was lower consolidation
or ground glass appearance, random
ground glass pattern, and the absence
of intralobular reticular opacities in
one series (42). The anti-CADM-140
antibody has also been associated with
the presence of skin ulceration (36). CT
findings and clinical phenotype may
give the clinician insight into potential
pulmonary problems (43).

Though corticosteroids are the main-
stay of treatment, longitudinal stud-
ies showed that immunosuppressives,
particularly mycophenolate mofetil
(MMF) may normalise pulmonary
function tests (PFTs) in DM patients
(37, 44). In CADM, immunosuppres-
sives are not necessarily given as treat-
ment for skin, as antimalarials are typi-
cally first line therapy (37). This makes
identification of underlying ILD par-
ticularly important, since patients may
not otherwise receive appropriate treat-
ment for their pulmonary disease. Oral
glucocorticoids, usually with immuno-
suppressives, should be considered if
pulmonary abnormalities exist.

Malignancy risk in ADM versus
CDM is still unknown

It is now recognised that 20% to 25%
of patients with adult onset classic DM
are at risk for developing malignancy
(45). Such risk is especially high in
older individuals, and according to oth-
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er population-based studies, this risk
decreases to close to baseline within 3
to 5 years of the onset of CDM (46).
In CADM, the risk has been variable
across series, with a prevalence of 8 to
28% (1,10-12).

Some studies suggest the malignancy
risk in CADM may be lower than that
of CDM. In the only population-based
study, patients with CADM had a low-
er risk of internal malignancy than pa-
tients with CDM (1). However, this dif-
ference was not statistically significant.
Sontheimer reported only one case of
internal malignancy occurring within
3 years of the appearance of DM skin
disease in a cohort of more than 100
patients with CADM (47). Klein et al.
showed that 3% of CADM versus 16%
of CDM patients had a malignancy, but
again this difference was not statisti-
cally significant (11). In a report of 28
patients seen in a Singapore dermatol-
ogy centre, 15% with ADM had malig-
nancy versus 66% of those with CDM
and HDM (48).

Other studies argue that the risk of ma-
lignancy is the same between ADM
and CDM. Whitmore found no differ-
ence in the malignancy rates between
CADM and CDM (49). Azuma et al.
found similar malignancy rates be-
tween CADM and CDM (20% versus
24%) and found that the standardised
incidence ratio was 13.8 for the com-
bined DM /CADM group over the nor-
mal Japanese population (60). Though
the difference in malignancy rates be-
tween CADM and CDM remains un-
clear, age appropriate cancer screening
is still recommended (47).

Previous classification of patients

It may be common that ADM is often
classified as another rheumatologic or
dermatologic entity. This may in part
be due to the lack of recognition of the
subset of DM occurring without muscle
involvement. The authors of this review
examined their database of over eighty
DM patients and found that twenty-
two had CADM. Upon review of their
medical records, six of the twenty-two
CADM patients (27%) were previously
classified with either having cutaneous
lupus erythematosus (CLE) or systemic
lupus erythematosus (SLE) prior to the
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diagnosis of DM. An additional four
of the twenty-two patients (18%) were
given a diagnosis of undifferentiated
connective tissue disease (UCTD). One
patient was given the dual diagnosis of
CLE and UCTD. Overall, nine of the
twenty-two patients, or 41%, were not
given the diagnosis of CADM upon
previous evaluation (Table IV). This is
in accordance with the findings of Eu-
wer and Sontheimer, who 20 years ago
also found that LE was the most com-
mon initial diagnosis in CADM pa-
tients (16). Inclusion of CADM in the
spectrum of DM criteria may facilitate
clinical recognition of this subset.
Based on this information, it is im-
portant to highlight some key clinical
differences between CLE and ADM
that will aid in making a diagnosis, as
they cannot be distinguished by rou-
tine histology. The main difference is
in the skin findings. It has largely been
accepted that the Gottron’s papules
and Gottron’s sign, the latter referring
to non-papular erythema over exten-
sor joints, are pathognomonic for the
disease (see Table V and Fig. 2) (16).
Characteristic skin findings include
the heliotrope rash (Fig. 3), periungual
telangectasias, and sun-exposed viola-
ceous erythema. Compatible character-
istics include poikiloderma and bullous
lesions. Euwer and Sontheimer pro-
pose that ADM should have one or two
pathognomonic lesions in association
with one or more characteristic lesions
(16). It is also common that in CLE the
facial erythema will spare the nasola-
bial folds, whereas this area is often af-
fected in DM patients (51). Pruritus is
a more common symptom in DM (16,
52). SLE would have systemic findings
that affect the kidney, brain, and blood
cell counts. Though the antibodies of
LE and ADM may overlap, the CADM-
140 antibody is fairly specific for ADM
(6, 7). In terms of common antibodies
tested in DM patients, approximately
62% of ADM patients have a positive
ANA (> 1:80) and 3% have a positive
anti-Jo-1 antibody (12).

It may also be useful for classification
purposes to determine when a patient
has transitioned from CADM to clas-
sic dermatomyositis. This occurs in ap-
proximately 13% of CADM cases (12).

The definition of transition of CADM
to CDM is the “onset of clinically sig-
nificant muscle disease (i.e. weakness)
[appearing] greater than 6 months af-
ter an initial disease presentation as
CADM” (12). All cases in one series
had a negative creatine kinase (CK) at
diagnosis of CADM and later devel-
oped positive CKs at the onset of mus-
cle disease, as per definitions of each
disease (Table IT) (12).

Conclusions and recommendations
Inclusion of ADM in the diagnostic
criteria for DM has implications for
a patient’s diagnosis and subsequent
treatment and outcome. 41% of CADM
patients may be misclassified at their
first visit, most often as CLE, missing
the opportunity to screen for potential
ILD and malignancy. Inclusion may
give these patients access to clinical tri-
als, allowing for the evaluation of more
effective treatments for their disease.
With validated skin severity measures,
such as the CDASI, such clinical trials
are now possible (53).

We recommend that a formal interdisci-
plinary effort be taken by rheumatolo-
gists, neurologists, pulmonary medicine
specialists, and dermatologists to devel-
op an all inclusive classification frame-
work for the full spectrum of illnesses
produced by the idiopathic inflammato-
ry myopathies. The Rheumatologic Der-
matology Society (RDS) (http://www.
rheumaderm-society.org/) is excited
and willing to productively interact with
leadership groups in these specialties
to develop such a framework. Only by
recognising and including all the clini-
cal expressions of this complex autoim-
mune disease will an understanding of
this disease process be achieved.
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