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Abstract: Dermatomyositis is an idiopathic inflammatory myopathy that often presents with
symmetric proximal skeletal muscle weakness and characteristic skin findings. Typical skin
biopsy findings include vacuolar changes of the basal layer, increased dermal mucin, and a
predominantly lymphocytic infiltrate. We report a case of dermatomyositis presenting as intensely
pruritic papules and plaques, with initial histopathology being atypical of dermatomyositis due
to the presence of eosinophils. The initial biopsy demonstrated a superficial dermatitis with
eosinophils, initially thought to represent a drug eruption. A second biopsy of the same cutaneous
manifestation was performed at a later time given high clinical suspicion for dermatomyositis
and demonstrated a more classic vacuolar interface dermatitis with increased mucin and an
absence of eosinophils. Notably, increased pruritus was specifically associated with the lesion
that demonstrated tissue eosinophilia. The case illustrates the importance of considering tissue
eosinophilia in the histologic presentation of dermatomyositis.
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1. Introduction

Dermatomyositis is an autoimmune disorder affecting connective tissue, characterized
by unique hallmark skin manifestations and weakness in proximal muscles. Since its initial
documentation by Unverricht in 1887, dermatomyositis has been a subject of fascination
for medical researchers and clinicians alike, spurring extensive research into its origin,
epidemiology, and clinical presentation. Dermatomyositis has an estimated incidence of
9.63 per million persons and a prevalence of 21.42 per 100,000 persons [1]. It exhibits a
diverse epidemiological landscape that encompasses individuals from various age groups,
with a bimodal distribution for the age of diagnosis: juvenile dermatomyositis typically
arises between 4-14 years, while in adults, it is seen predominantly between 40-60 years of
age [2]. Furthermore, females are more frequently affected by dermatomyositis compared
to males, with a 2:1 female-to-male ratio [2].

The pathogenesis of dermatomyositis involves an interplay between genetic, envi-
ronmental, and autoimmune factors. Genotyping studies have demonstrated that major
histocompatibility complex polymorphisms have been associated with the generation of
autoantibodies, increasing the likelihood of developing dermatomyositis. For example, one
study found that Human Leukocyte Antigen (HLA)-DRB1*04:01 and HLA-DRB1*12:02 are
associated with an increased risk of producing anti-MDADJS antibodies [3]. Other autoanti-
bodies are associated with dermatomyositis, including anti-Mi2, anti-NXP2, anti-TIF1, and
SAE antibodies [2,4].

Additionally, environmental exposures play a role in dermatomyositis by triggering
chronic immune activation in patients who are genetically susceptible. One study demon-
strated that regions in the United States with higher UV indexes, such as the southwest,
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had a greater percentage of women with dermatomyositis. Moreover, these patients also
demonstrated a greater percentage of anti-Mi-2 autoantibodies compared to regions with
less UV exposure [5].

These findings correlate with another study that observed increased Mi-2 autoantigen
protein levels in keratinocyte cell cultures that were exposed to UV radiation via pro-
tein translational effects [6]. Other factors such as smoking, viral or bacterial infections,
and medications have been associated with triggering dermatomyositis as well [6,7]. Al-
though dermatomyositis has an autoimmune component to its pathogenicity, the role of
the autoantibodies in the disease is not fully understood.

The early activation of the complement cascade has been implicated in the pathogen-
esis of dermatomyositis. Studies have demonstrated that the membrane attack complex
deposits on endomysial capillaries, which results in their imminent destruction and leads
to ischemia, hypoperfusion, and microinfarction [2,8]. Additionally, interferons have been
found to play a role in dermatomyositis by leading to the activation of the T cells and B
cells that may be responsible for generating autoantibodies [2]. T-cells are also believed to
be involved in the muscle inflammation found in dermatomyositis due to their presence in
patient muscle biopsies [2,4].

Categorized as an idiopathic inflammatory myopathy closely linked to polymyositis,
dermatomyositis frequently gives rise to a range of systemic complications. The diversity
in its clinical presentation introduces complexities in its prompt identification and effective
management. Dermatomyositis falls under the umbrella of idiopathic inflammatory my-
opathies, a diverse collection of autoimmune conditions. These myopathies are marked by
chronic inflammation and an advancing decline in skeletal muscle strength. Dermatomyosi-
tis, while sharing similarities with other idiopathic inflammatory myopathies, possesses
distinct clinical and pathological attributes that set it apart within this complex spectrum of
diseases. Dermatomyositis is often accompanied by systemic complications such as inter-
stitial lung disease, dysphagia, and proximal and symmetrical muscle weakness, making it
a multisystem disorder with diverse clinical manifestations.

The cutaneous manifestations of dermatomyositis range from distinctively pathog-
nomonic to nonspecific indicators. The presence of skin lesions serves as an instrumen-
tal tool in the diagnosis of dermatomyositis. The prototypical dermatological signs for
dermatomyositis encompass Gottron’s sign, Gottron’s papules, and the heliotrope rash.
Gottron’s papules are raised papular, sometimes scaly, infiltrated purplish lesions that
can be found on the metacarpophalangeal joints, proximal interphalangeal joints, or distal
interphalangeal joints [2,9].

Gottron’s sign consists of erythematous macules or patches that lay over exten-
sor surfaces such as the elbows, knees, knuckles, and medial malleoli [2,9]. Another
distinctive skin finding is the heliotrope rash, which consists of periorbital erythema
with edema. This finding is most commonly located on the upper eyelids but can also
appear on the cheeks and nose [2,9]. The shawl sign is characterized by symmetrical
erythematous macules that extend from the nape of the neck down the posterior shoul-
ders, reaching the upper back. Occasionally, these violaceous poikilodermatous patches
can spread down to the lateral arm [2,9,10]. The holster sign is marked by a distinct,
violaceous discoloration and is predominantly found on the outer areas of the hips and
upper thighs and extends below the greater trochanter. Its symmetric presence on both
sides mirrors the position of a leather holster, leading to its unique name, “Holster sign”.
Its patterns, which can be meshed, livedoid, or linear, are considered highly specific
for dermatomyositis [2,9]. Other cutaneous findings include atrophic dermal papules,
poikiloderma, calcinosis cutis, and photosensitivity.

Histologically, dermatomyositis presents with distinctive features in both the skin and
muscle tissues. However, some of its histological characteristics are shared by other connec-
tive tissue disorders. As such, correlation with clinical and laboratory findings is crucial for
the accurate diagnosis of dermatomyositis. The specific lesions of dermatomyositis, such as
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Gottron’s papules, Gottron’s sign, and the heliotrope rash, are predominantly characterized
by interface dermatitis when observed histologically [11].

Additional findings consist of basal layer vacuolar alterations coupled with hyperk-
eratosis, telangiectasia, pigment incontinence, upper dermal edema, epidermal atrophy,
thickening of the basement membrane, and mucin deposition in the papillary dermis [11,12].
Another study found the presence of multiple venule emboli with sparse inflammatory
infiltration, vasculopathy, and epidermal necrosis in skin biopsies of ulcerative Gottron’s
papules and Gottron’s sign [13] CD4+ T lymphocytic infiltrates and melanophages may
be present on the superficial dermis, as well as neutrophils in the papillary dermis [11-13].
Occasionally, eosinophils can be seen within the mucinous stroma [11,12]. The presence
of CD123+ plasmacytoid dendritic cells have also been found in clusters in the superficial
dermis and in the epidermis [4,13].

Eosinophil infiltration is a key histopathological finding used to aid in the diagnosis of
eosinophilic dermatoses. Conversely, the absence or scarcity of tissue eosinophilia has been
traditionally thought to be characteristic of several inflammatory skin diseases, such that its
presence may lead to ruling out the diagnosis. Recent studies have captured the presence
of eosinophils in traditionally eosinophil-poor skin diseases, such as dermatomyositis. The
release of eosinophil granule proteins, such as major basic protein, eosinophil cationic
protein, and eosinophil-derived neurotoxin, stimulate nerve cells that lead to the sensation
of pruritus and mediate damage to tissues [14]. Other mediators, such as IL-4, IL-13,
and IL-31, have also been shown to cause itch in various dermatologic conditions [15].
Although not commonly reported, the presence of eosinophils in dermatomyositis has been
previously reported in scalp, arm, and hand biopsies [12,16]. Notably, eosinophils were
observed in 44% of dermatomyositis skin biopsies in a study by Khanna et al. [16]. Herein,
we report a case of dermatomyositis presenting initially with dermal eosinophils and later
biopsy showing a more classic vacuolar interface dermatitis.

2. Case Report

A 53-year-old female with an outside diagnosis of dermatomyositis with anti-NXP-2
positivity presented with pruritic and progressive papules and plaques on the upper and
lower back (Figure 1A) and bilateral upper extremities (Figure 2A). Prior to presentation,
an outside autoimmune work-up had been performed that was positive for ANA 1:160
in a speckled pattern and anti-NXP-2. ESR, CRP, Aldolase, and antibodies for beta 2
gylycoprotein, lupus anticoagulant, RNP, Smith, SmRNP, SSA, SSB, Scl70, Jo1, Centromere
B, Chromatin, Ribosomal P, and anti-cardiolipin were negative. Anti-double-stranded DNA
was equivocal. Two prior outside skin biopsies showed a vacuolar-interface dermatitis.
Malignancy work-up was negative. Given the patient” above serologies in the context of a
clinical rash and muscle weakness, the patient was diagnosed with dermatomyositis.

At the time of presentation to our clinic, a biopsy of the upper back was performed,
which showed a superficial perivascular dermatitis with eosinophils (Figure 1B). Histologi-
cally, it was favored to represent a drug eruption, although clinically, the patient had not
been placed on any new medications. A CBC was unremarkable for peripheral eosinophilia.
She was treated with fluocinonide 0.1% ointment twice daily as needed for the rash,
which mildly improved. A subsequent biopsy of the left arm was performed approximately
3 months later, showing a subtle interface dermatitis with increased dermal mucin
(Figure 2B) and an absence of eosinophils. Retrospectively, a mucin stain was performed of
the upper back biopsy, demonstrating an increase in mucin the upper dermis.

The histologic and clinical findings at this time were determined to be consistent
with dermatomyositis, and the patient was started on Intravenous Immunoglobulin (IVIG)
2 g/kg per monthly with improvement in rash.
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Figure 1. Upper back papules and plaques showing superficial perivascular dermatitis and
eosinophils. (A) Clinical presentation, back. (B) Hematoxylin and eosin (H&E) stain, 20x mag-
nification. Site: back. There is a superficial perivascular mixed infiltrate with eosinophils (highlighted
by arrows) and increased dermal mucin.

Figure 2. Left arm papules and plaques with interface dermatitis, increased mucin, and an absence of
eosinophils. (A) Clinical presentation, arm. (B) Hematoxylin and eosin (H&E) stain, 20 x magnifica-
tion. Site: arm. There is a subtle vacuolar interface (circled) with focal pigment dropout, a superficial
perivascular lymphohistiocytic infiltrate and increased dermal mucin.

3. Discussion

This report adds an additional case to support the finding that tissue eosinophilia in
dermatomyositis may be more common than previously thought. It also highlights the
potential association of tissue eosinophils and pruritus in dermatomyositis. Pruritus has
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been identified as a significant symptom in patients with dermatomyositis, appearing in
more than 90% of patients in one study [17]. The distribution of pruritus in dermatomyositis
usually follows the typical distribution of the skin lesions afflicting the trunk, arms, face,
and scalp [18]. Of interest, our patient reported more itch associated with the lesions on
her back where the biopsy demonstrated prominent eosinophils. This is consistent with
previous findings that reported increased pruritus in sites that contained eosinophils in
the inflammatory infiltrate [15,16]. A more classic connective tissue histology without
eosinophils was observed on the upper extremities of our patient. In one study, the most
common biopsy sites were on the hands and arms, but the anatomic location and eosinophil
count were not correlated [16]. It is uncertain at this time whether anatomic location makes
a difference in eosinophil density in dermatomyositis.

The presence of eosinophils in dermatomyositis has been previously reported in
scalp, arm, and hand biopsies [12,16]. Notably, eosinophils were observed in 44% of
dermatomyositis skin biopsies in a study by Khanna et al. [16]. IL-31 especially has
been found to play a role in the pruritus associated with dermatomyositis [15]. A
study by Kim et al. [17] demonstrated that skin from lesional dermatomyositis had
increased gene expression of IL-31 compared to dermatomyositis patients without skin
lesions and control patients. Additionally, IL-31 mRNA expression was positively
correlated with a visual analog scale itch score [17]. Notably, IL-31 may also play a role
in the recruitment of eosinophils [19,20], with in vitro studies demonstrating that IL-31
significantly upregulated the expression of CD18 on eosinophils. CD18 plays a role in
eosinophil adhesion, rolling, and transmigration, allowing eosinophils to migrate to the
source of inflammation [21]. The presence of eosinophils in dermatomyositis may be
influenced by the elevated levels of IL-31 seen in the condition. However, a definitive
correlation necessitates further comprehensive research.

The presence of eosinophils in dermatomyositis is important to highlight since it can
present a diagnostic pitfall. This was demonstrated in our case, with the initial conclusion
favored was that of a drug eruption rather than dermatomyositis. Only because of high
clinical suspicion for dermatomyositis was a subsequent biopsy performed, which only
several months later showed the more classic histologic features of connective tissue disease.
This study highlights that tissue eosinophilia itself should not be used to rule out a diagnosis
if there are other supportive histologic findings or if there is a high clinical suspicion for
the diagnosis in question.

Other classically eosinophil-poor dermatological conditions can present with
eosinophils in biopsy. A study on lupus panniculitis and morphea profunda demon-
strated the presence of eosinophils in skin biopsies. In lupus panniculitis, 8 out of
33 (24%) patients had eosinophils in their biopsy, with one specimen having greater than
10 eosinophils per HPFE. The patient did not have a known clinical cause of eosinophilia
and had a normal peripheral eosinophil value [22]. In morphea profunda, eosinophils
were observed in 13 out of 53 patients (25%). Eosinophils were not detected in the
lymphoid aggregates in biopsies from both conditions [22]. These findings diverge from
the typical histological findings of lupus panniculitis and morphea profunda, which
primarily consist of lymphoplasmacytic infiltrates [23].

Another dermatologic condition, hypertrophic lichen planus, has been shown to have
a wide histopathologic spectrum. In one study, biopsies ranged from having little to no
eosinophils, while others had a larger number of eosinophils present [24]. Additionally, it
was found that 13 out of 63 (20.6%) biopsies from patients with hypertrophic lichen planus
had greater than 10 eosinophils per 10-20 fields. The presence of eosinophils in these
biopsies made them histopathologically indiscernible from a lichenoid drug eruption [24].

Several studies have also examined the presence of eosinophils in psoriasis. Psoriasis
vulgaris is typically diagnosed based on characteristic histological findings such as epider-
mal hyperplasia, hyperkeratosis, confluent parakeratosis, an absent or reduced granular
layer, and an elongation of epidermal rete ridges. Inflammatory infiltrates consisting of
neutrophils in the stratum corneum and epidermis, mononuclear infiltrates in the epi-
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dermis, and leukocyte infiltration into the dermis can also be found [25,26]. Eosinophils
tend to be an uncommon histological finding in psoriasis. However, studies have demon-
strated their presence in psoriasis patients’ skin biopsies. A study by Lundin et al. found
the presence of activated eosinophils in 11 of 15 psoriasis biopsies [27]. An additional
study by Rosa et al. found dermal eosinophils in 15 out of 85 (18%) psoriasis patients’
biopsies, with a maximum of 3 eosinophils in the biopsy sections [28]. The low number
of eosinophils, specifically less than three per biopsy, led the authors to conclude that
eosinophils are a rare histological finding in psoriasis and argue against the diagnosis [28].
However, a study by Chau et al. found that 25 out of 51 (49%) of their psoriasis biopsy
specimens contained dermal eosinophils [29]. Building on these findings, another study by
Penn et al. found that 23 out of 50 (46%) psoriasis vulgaris biopsies contained eosinophils,
which were comparable with the findings from Chau et al. [25,29]. Additionally, studies
have demonstrated that IL-31 appears to contribute to the induction of pruritus in psoriasis.
However, IL-31’s relationship with pruritus intensity is not well established [30]. A study
by Purzycka-Bohdan et al. found substantially elevated levels of IL-31 in psoriasis patients
compared to healthy controls, with 97.4% of psoriasis demonstrating pruritus. However,
there was no correlation between IL-31 serum levels, pruritus intensity, and psoriasis
severity [31].

Several factors may contribute to the variability of tissue eosinophilia, such as chronic-
ity and anatomic site. Dermatomyositis, while characterized by eosinophils and itch
in its early stages, may demonstrate a decrease in eosinophils over time. Similar ob-
servations have been suggested in morphea, which has more eosinophils in earlier le-
sions [32]. Anatomic sites may also affect tissue eosinophilia, with prior studies showing
more eosinophils in scalp dermatomyositis [16]. Additional studies are needed to observe
the time course in dermatomyositis when tissue eosinophilia is present, as well as the
clinical-pathologic correlation of eosinophils and pruritus.

4. Conclusions

In summary, the presence of eosinophils on skin biopsy in a patient with suspected
dermatomyositis should not militate against the diagnosis of dermatomyositis. Given that
eosinophilic dermatoses have been associated with pruritus via the release of factors such
as granule proteins and cytokines, one might consider the possibility of an association
between pruritus- and eosinophil-positive dermatomyositis. This could have treatment
implications as the pathway of itch in dermatomyositis is further investigated.
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