2196 and less frequently dominant, inherited syndromes; the h-IBMs are

noninflammatory myopathies. A subset of h-IBM that spares the
quadriceps muscles has emerged as a distinct entity. This disorder,
originally described in Iranian Jews and now seen in many ethnic
groups, is linked to chromosome 9p1 and results from mutations in the
UDP-N-acetylglucosamine 2-epimerase/N-acetylmannosamine kinase
(GNE) gene.
ASSOCIATED CLINICAL FINDINGS
Extramuscular Manifestations These may be present to a varying
degree in patients with PM or DM, and include:
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1. Systemic symptoms, such as fever, malaise, weight loss, arthralgia,
and Raynaud’s phenomenon, especially when inflammatory myopathy is associated with a connective tissue disorder.
2. Joint contractures, mostly in DM and especially in children.
3. Dysphagia and gastrointestinal symptoms, due to involvement of
oropharyngeal striated muscles and upper esophagus, especially in
DM and IBM.
4. Cardiac disturbances, including atrioventricular conduction
defects, tachyarrhythmias, dilated cardiomyopathy, a low ejection
fraction, and congestive heart failure, which may rarely occur either
from the disease itself or from hypertension associated with longterm use of glucocorticoids.
5. Pulmonary dysfunction, due to weakness of the thoracic muscles,
interstitial lung disease, or drug-induced pneumonitis (e.g., from
methotrexate), which may cause dyspnea, nonproductive cough,
and aspiration pneumonia. Interstitial lung disease may precede
myopathy or occur early in the disease and develops in up to 10% of
patients with PM or DM, most of whom have antibodies to t-RNA
synthetases, as described below.
6. Subcutaneous calcifications, in DM, sometimes extruding on the
skin and causing ulcerations and infections.
7. Arthralgias, synovitis, or deforming arthropathy with subluxation
in the interphalangeal joints, which can occur in some patients with
DM and PM who have Jo-1 antibodies (see below).
Association with Malignancies Although all the inflammatory myopathies can have a chance association with malignant lesions, especially
in older age groups, the incidence of malignant conditions appears
to be specifically increased only in patients with DM and not in
those with PM or IBM. The most common tumors associated with
DM are ovarian cancer, breast cancer, melanoma, colon cancer, and
non-Hodgkin’s lymphoma. The extent of the search that should be
conducted for an occult neoplasm in adults with DM depends on the
clinical circumstances. Tumors in these patients are usually uncovered
by abnormal findings in the medical history and physical examination
and not through an extensive blind search. The weight of evidence
argues against performing expensive, invasive, and nondirected tumor
searches. A complete annual physical examination with pelvic, breast
(mammogram, if indicated), and rectal examinations (with colonoscopy according to age and family history); urinalysis; complete blood
count; blood chemistry tests; and a chest film should suffice in most
cases. In Asians, nasopharyngeal cancer is common, and a careful
examination of ears, nose, and throat is indicated. If malignancy is
clinically suspected, screening with a whole-body positron emission
tomography (PET) scan should be considered.
Overlap Syndromes These describe the association of inflammatory
myopathies with connective tissue diseases. A well-characterized
overlap syndrome occurs in patients with DM who also have manifestations of systemic sclerosis or mixed connective tissue disease, such
as sclerotic thickening of the dermis, contractures, esophageal hypomotility, microangiopathy, and calcium deposits (Table 388-1). By
contrast, signs of rheumatoid arthritis, systemic lupus erythematosus,
or Sjögren’s syndrome are very rare in patients with DM. Patients with
the overlap syndrome of DM and systemic sclerosis may have a specific
antinuclear antibody, the anti-PM/Scl, directed against a nucleolarprotein complex.
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PATHOGENESIS
An autoimmune etiology of the inflammatory myopathies is indirectly
supported by an association with other autoimmune or connective
tissue diseases; the presence of various autoantibodies; an association
with specific major histocompatibility complex (MHC) genes; demonstration of T cell–mediated myocytotoxicity or complement-mediated
microangiopathy; and a response to immunotherapy.
Autoantibodies and Immunogenetics Various autoantibodies against
nuclear antigens (antinuclear antibodies) and cytoplasmic antigens
are found in up to 30% of patients with inflammatory myopathies.
The antibodies to cytoplasmic antigens are directed against ribonucleoproteins involved in protein synthesis (antisynthetases) or
translational transport (anti-signal-recognition particles). The antibody directed against the histidyl-transfer RNA synthetase, called
anti-Jo-1, accounts for 75% of all the antisynthetases and is clinically
useful because up to 80% of patients with anti-Jo-1 antibodies have
interstitial lung disease. Some patients with the anti-Jo-1 antibody
also have Raynaud’s phenomenon, nonerosive arthritis, and the MHC
molecules DR3 and DRw52. DR3 haplotypes (molecular designation
DRB1*0301, DQB1*0201) occur in up to 75% of patients with PM
and IBM, whereas in juvenile DM, there is an increased frequency of
DQA1*0501 (Chap. 373e). Antibodies against the cytosolic 5′-nucleotidase 1A, an enzyme abundantly expressed in muscle and thought to
be involved in DNA degradation and repair, have been detected in
one-third of IBM patients. Although the pathogenic significance of
these antibodies is still unknown, they highlight the presence of an
immune response, as discussed below.
Immunopathologic Mechanisms In DM, humoral immune mechanisms
are implicated, resulting in a microangiopathy and muscle ischemia
(Fig. 388-1). Endomysial inflammatory infiltrates are composed of B
cells located in proximity to CD4 T cells, plasmacytoid dendritic cells,
and macrophages; there is a relative absence of lymphocytic invasion
of nonnecrotic muscle fibers. Activation of the complement C5b-9
membranolytic attack complex is thought to be a critical early event
that triggers release of proinflammatory cytokines and chemokines,
induces expression of vascular cell adhesion molecule (VCAM) 1
and intercellular adhesion molecule (ICAM) 1 on endothelial cells,
and facilitates migration of activated lymphoid cells to the perimysial and endomysial spaces. Necrosis of the endothelial cells,
reduced numbers of endomysial capillaries, ischemia, and musclefiber destruction resembling microinfarcts occur. The remaining
capillaries often have dilated lumens in response to the ischemic
process. Larger intramuscular blood vessels may also be affected in
the same pattern. Residual perifascicular atrophy reflects the endofascicular hypoperfusion that is prominent in the periphery of muscle
fascicles. Increased expression of type I interferon–inducible proteins
is also noted in these regions.
By contrast, in PM and IBM, a mechanism of T cell–mediated
cytotoxicity is likely. CD8 T cells, along with macrophages, initially
surround and eventually invade and destroy healthy, nonnecrotic
muscle fibers that aberrantly express class I MHC molecules. MHC-I
expression, absent from the sarcolemma of normal muscle fibers, is
probably induced by cytokines secreted by activated T cells and macrophages. The CD8/MHC-I complex is characteristic of PM and IBM;
its detection can aid in confirming the histologic diagnosis of PM,
as discussed below. The cytotoxic CD8 T cells contain perforin and
granzyme granules directed toward the surface of the muscle fibers and
capable of inducing myonecrosis. Analysis of T cell receptor molecules
expressed by the infiltrating CD8 cells has revealed clonal expansion
and conserved sequences in the antigen-binding region, both suggesting an antigen-driven T cell response. Whether the putative antigens
are endogenous (e.g., muscle) or exogenous (e.g., viral) sequences is
unknown. Viruses have not been identified within the muscle fibers.
Co-stimulatory molecules and their counterreceptors, which are fundamental for T cell activation and antigen recognition, are strongly
upregulated in PM and IBM. As noted above, the possibility that B
cells and the humoral immune system might also play a role in IBM
is suggested by the identification of anti-cytosolic 5′-nucleotidase
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