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Abstract

Anti-3-hydroxy-3-methylglutaryl-coenzyme A reductase (HMGCR) immune-mediated necrotizing myopathy is a subtype
of idiopathic inflammatory myopathy which may be associated with statin exposure. It presents with severe proximal
muscle weakness, high creatine kinase levels and muscle fiber necrosis. Treatment with intravenous immunoglobulins and
immunosuppressants is often necessary. This entity is not commonly known among dermatologists as there are usually
no extramuscular manifestations. VWe report a rare case of statin-associated anti-HMGCR immune-mediated necrotizing
myopathy with dermatomyositis-like cutaneous features. The possibility of anti-HMGCR immune-mediated necrotizing
myopathy should be considered in patients with cutaneous dermatomyositis-like features associated with severe proximal
muscle weakness, highly elevated creatine kinase levels and possible statin exposure. This indicates the importance of muscle
biopsy and specific autoantibody testing for accurate diagnosis, as well as significant therapeutic implications.
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Introduction opinion for an atypical clinical presentation of DM as
requested by her internist who previously hospitalized her in
a regional hospital center for an acute rash accompanied by
muscle weakness. Her past medical history included
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anterior chest, upper back,
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telangiectasias and dyspigmentation) were

orbital regions

and became bedridden. She also reported dysphagia, dysp-
nea and fatigue. Erythemato-violaceous plaques with poikil-

oderma (atrophy,

noted on peri
extensor surfaces of arms, lateral thighs and dorsal finger’s

the

B

fication highlighting increased dermal mucin deposition.

diabetes. Atorvastatin (40 mg/day) was

Figure 2. Skin histology. (a) A hematoxylin phloxine saffron—stained section at 20X magnification showing rare necrotic keratinocytes
with discrete vacuolization of the basal cell layer at the basement membrane zone and perivascular lymphocytic infiltrates and (b)

Figure |. DM rash presenting as erythemato-violaceous papules and plaques on (a) the anterior chest area (V sign) and (b) dorsal
staining with blue Alcian (pH 2.5) at 10X magni

finger’s joints with periungual erythema.

DM: dermatomyositis.
a rapidly progressive and severe proximal muscle weakness

introduced 11 months ago. There was no family history of
patient developed a rash on photoexposed areas followed by

muscle or autoimmune disorders. Two months ago

dyslipidemia and pre-
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Figure 3. Muscle histology. (a) Hematoxylin and eosin section
of semimembranosus muscle biopsy showing scattered purple
staining necrotic and regenerative fibers without lymphocytic
infiltration (200X magnification) and (b) immunohistochemical
preparation for MHC-| showing overexpression restricted to
scattered necrotic fibers and lack of capillary dropout (100X
magnification).

MHC: major histocompatibility complex.

joints (Figure 1). Slight periungual erythema was noted with
normal cuticles. Muscle strength examination revealed
severe weakness. Cardiopulmonary, abdominal and neuro-
logic examinations were otherwise normal.

CK levels were highly elevated at 20,305 IU/L. Complete
blood count, creatinine and urinalysis were normal.
Antinuclear antibody (ANA), extractable nuclear antigen
(ENA), anti-double stranded DNA (anti-dsDNA) and the
panel for myositis-specific and myositis-associated aAbs
(Euroimmun, Luebeck, Germany) were negative. Anti-
HMGCR aAbs (INOVA) were positive (24.56 absorbance
units (AU), normal <20). Magnetic resonance imaging
showed T2 hypersignal in the obturator, quadriceps and
semi-membranous muscles. The patient had a myopathic
electromyogram (EMG). Pulmonary function tests showed a

moderate restrictive ventilatory defect secondary to extrapul-
monary involvement, suggestive of respiratory muscle weak-
ness. Nailfold capillaroscopy was normal. Cancer screening
including thoraco-abdominopelvic computerized tomography
scan, mammography, positron emission tomography scan, pel-
vic ultrasound, esophagogastroduodenoscopy and colonos-
copy was negative. Skin biopsy revealed rare necrotic
keratinocytes with discrete vacuolization of the basal cell layer
at the basement membrane zone, perivascular and periadnexial
lymphocytic infiltrates and increased dermal interstitial mucin
(Figure 2). Quadriceps muscle biopsy showed scattered
necrotic and regenerative fibers without inflammatory infil-
trates or perifascicular atrophy (Figure 3). There were no
sarcolemmal overexpression of major histocompatibility
complex (MHC)-1, capillary dropout or capillary C5b-9 dep-
osition. Sarcolemmal C5b-9 deposition was noted sparsely on
non-necrotic fibers. Sarcoplasmic expression of myxovirus
resistance protein A (MxA) was negative. Electron micros-
copy did not reveal tubuloreticular inclusions.

A diagnosis of statin-associated anti-HMGCR IMNM
with DM-like cutaneous features was made. Statin was dis-
continued early, and the patient was treated with high-dose
corticosteroids including methylprednisolone (pulses of
500 mg, and 40 mg BID for 2 weeks) followed by prednisone
1 mg/kg/day that was then tapered. She also received intrave-
nous immunoglobulins (IVIgs) (1 g/kg/2 weeks), subcutane-
ous methotrexate (25 mg/week), hydroxychloroquine (5 mg/
kg/day) and betamethasone valerate 0.1% cream (twice a
day on the body until resolution of rash). The patient initially
necessitated parenteral nutrition for severe dysphagia. She
fully recovered after 6 months of treatment with complete
resolution of the DM rash, muscle strength (Medical
Research Council Scale 5/5) and swallowing difficulties. At
last follow-up after almost 2 years, there was no evidence of
disease recurrence. A timeline of the history and treatments
is presented in Figure 4.

Discussion

Anti-HMGCR aAb was discovered in 2010 among IMNM
patients, where it recognized a 100-kDa protein correspond-
ing to HMGCR antigen, a key enzyme in cholesterol biosyn-
thesis targeted by statins.>* Anti-HMGCR aAbs may be
pathogenic as their titers correlate with disease activity
(muscle strength and CK levels),’ and in vitro aAbs induce
muscle atrophy and impair muscle regeneration.> These
aAbs are highly specific for autoimmune myopathy as they
were not found in most statin-exposed individuals, including
those with self-limited statin-associated myopathy.® The
prevalence of anti-HMGCR was reported as highest in asso-
ciation with IMNM and only rarely in other IIM and connec-
tive tissue diseases (Figure 5).°® Pathophysiology of
anti-HMGCR IMNM is not yet entirely understood, but
genetic susceptibility has been described with HLA-
DRB1*11:01.° It is believed that this human leukocyte
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Figure 4. Timeline of medical history and treatments.

IVIg: intravenous immunoglobulin; HCQ: hydroxychloroquine; MTX: methotrexate.
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Figure 5. Prevalence of anti-HMGCR aAbs among IIM, other connective tissue diseases, statin users and healthy controls according to

Mammen et al.,® Musset et al.” and Hudson et al.2

IMNM: immune-mediated necrotizing myopathy; DM: dermatomyositis; JDM: juvenile dermatomyositis; OM: overlap myositis; ASS: anti-synthetase
syndrome; IBM: inclusion body myositis; pSS: primary Sjogren’s syndrome; SLE: systemic lupus erythematosus; SSc: systemic sclerosis; RA: rheumatoid

arthritis; [IM: idiopathic inflammatory myopathy.

antigen (HLA) may present a strongly immunogenic
HMGCR-derived peptide resulting from HMGCR overex-
pression with statin exposure.’

Anti-HMGCR IMNM usually occurs between 40 and
60years old, but pediatric cases were reported, and there is a
female predominance.?*> Association with statin exposure is
noted in half to two-thirds of patients, and mean duration
before CK elevation is 39 months (15-84 months).'® These
patients present with a subacute onset of severe proximal
muscle weakness, myalgias, highly elevated CK (mean
around 8300 IU/L)* and myopathic EMG findings. In a

cohort of atorvastatin-associated anti-HMGCR IMNM, CK
elevation could precede muscle weakness by months, or
even years, suggesting that persistent CK elevation despite
statin discontinuation and/or onset of muscle weakness
should prompt for anti-HMGCR aAb testing.'® There is usu-
ally no significant extramuscular involvement.>** Muscle
biopsy helps to differentiate from other myopathies and
shows randomly distributed necrotic, regenerating and
atrophic muscle fibers, and no or mild inflammatory infil-
trates.>> C5b-9 deposits around fibers and/or capillaries are
also observed, and MHC-I overexpression is usually
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negative, or slight and focal if present.!' Malignancy associ-
ation with anti-HMGCR IMNM has been inconsistent.?!?

To our knowledge, our case is only the fourth reported case
of statin-associated anti-HMGCR IMNM with typical cutane-
ous DM features with convincing serology and histology. This
entity has rarely been described in few case reports and sel-
domly in some cohorts (including DM patients with anti-
HMGCR aAbs in the latter).”'*"'7 In case reports, patients were
between 47 and 61 years old and were exposed to statins from
8months to 10years before seeking medical attention.'3'
They all presented characteristic DM rash and proximal mus-
cle weakness for a period between 4 weeks and 4years. CK
levels were elevated (8674-37,527 IU/L) as well as anti-
HMGCR aAbs. All muscle biopsies were compatible with
IMNM without DM-specific findings. Skin biopsy was done
in one patient and showed neutrophilic vacuolar interface der-
matitis with lymphocytic and neutrophilic infiltrates in the
dermis including perifollicular regions.'* Direct immunofluo-
rescence revealed granular deposits of IgG, IgA and C3 along
the dermoepidermal junction. Of note, in our patient, although
the cutaneous biopsy showed periadnexial inflammatory infil-
trates (more frequent in lupus erythematosus), this finding has
been described in cutaneous DM'® and a diagnosis of DM-like
features was retained to correlate with characteristic DM rash.
All previously reported patients improved significantly within
2—-12months under high-dose corticosteroids, immunosup-
pressants (methotrexate or mycophenolate mofetil) and IVIgs.
One patient required additional plasmapheresis to achieve
near-complete remission. '

In statin-associated anti-HMGCR IMNM, statin with-
drawal and corticosteroids alone are usually not sufficient.'’ In
a retrospective study of 55 patients, successful induction treat-
ments were described with a combination of steroids, immu-
nosuppressants and [VIgs in patients with muscle weakness."”
A shorter delay from presentation to treatment was signifi-
cantly associated with an early remission and successful main-
tenance with immunosuppressant monotherapy, underlining
the importance of early recognition and treatment of IMNM.
The 2016 European Neuromuscular Center (ENMC)
International Workshop has proposed similar treatment rec-
ommendations as the current standard of care for patients with
anti-HMGCR IMNM.!! The treatments proposed in our
patient are in agreement with those recommendations.

In the present case, a diagnosis of statin-associated anti-
HMGCR IMNM was made instead of classic DM based on
muscle biopsy consistent with IMNM, subacute and severe
muscle weakness, high CK levels, statin exposure and anti-
HMGCR aAb positivity.!' DM-specific myological features!
were not observed including sarcoplasmic MxA expression
(77% sensitivity and 100% specificity for DM).?’ This now
more substantiated association has important implications on
the diagnostic approach of patients who present with cutane-
ous features of DM since anti-HMGCR antibodies are not
included in the myositis panel routinely used in most centers.
In conclusion, the possibility of anti-HMGCR IMNM should

be considered in patients with cutancous DM-like features
associated with severe proximal muscle weakness and highly
elevated CK levels, particularly with a history of statin expo-
sure. This indicates the importance of muscle biopsy and
specific autoantibody testing for accurate diagnosis, as well
as significant therapeutic implications.
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