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Opinion statement

The inflammatory myopathies, a group of chronic myopathic conditions, are potentially
treatable, so proper diagnosis and early initiation of therapy are necessary. The most com-
mon types are polymyositis (PM), dermatomyositis (DM), necrotizing autoimmunemyopathy
(NAM), and inclusion bodymyositis (IBM). This reviewprovides practical advice on treatment
and identifies emerging new therapies. Although IBM is difficult to treat, PM, DM, and NAM
respond to appropriate immunotherapies, if diagnosed early and treated aggressively. In un-
controlled studies, PM and DM respond to prednisone to some degree and for a period of
time. The commonly used immunosuppressive drugs (azathioprine, cyclosporine, mycophe-
nolate, or methotrexate) may offer some non-evidence-based “steroid-sparing” effect but
provide minimal benefit on their own. As a result, the second-line therapy is intravenous im-
munoglobulin (IVIg), which a controlled study has shown to be effective in DM and which
appears to be effective in PM and NAM; it offers minimal and transient benefit to only a small
number of IBM patients, however. Uncontrolled series have suggested that rituximab and
tacrolimus may offer additional benefit to some patients not adequately controlled with
the aforementioned therapies. IBM is usually resistant to most therapies, but early initiation
of therapy may be helpful at times. Emerging agents against T cells, B cells, transmigration,
or transduction molecules are discussed as potential new treatment options.

Introduction
Based on distinct clinicopathologic features, the most
common inflammatory myopathies are dermatomyo-
sitis (DM), polymyositis (PM), inclusion body myosi-
tis (IBM), and necrotizing autoimmune myopathy
(NAM) [1, 2, 3•, 4–6].

Dermatomyositis (DM) affects all ages and presents
with subacute onset of characteristic skin changes on the
face, neck, anterior chest, and knuckles (Gottron rash)
that accompany or precede a varying degree of proximal
muscle weakness [1, 2, 3•, 4–6]. In up to 15% of adult



DMpatients, theremay be an underlyingmalignancy, ne-
cessitating a thoroughworkup and carefulmonitoring, es-
pecially during the first 3 years from disease onset.

Polymyositis (PM) is rare as a single entity. It lacks a
unique clinical phenotype and is frequently overdiag-
nosed. It presents subacutely (over weeks to months)
with proximal muscle weakness and creatine kinase
(CK) elevation in adults who do not have a rash, positive
family history of a neuromuscular disease, exposure to
myotoxic drugs, or clinical signs of IBM. The disorders
most commonly misdiagnosed as PM are IBM, inflam-
matory dystrophies, and NAM [3•].

Sporadic inclusion body myositis (sIBM) has an in-
sidious onset (over years), slow progression, and a dis-
tinct clinical phenotype characterized by weakness and
atrophy of certain distal and proximal muscles [1, 7–
10]. Although IBM is commonly suspected when a pa-
tient with presumedPMdoes not respond to therapy, in-
volvement of distal muscles almost from the outset—
especially foot extensors and deep finger flexors—may
be a clue to early diagnosis [1, 3•, 6–9].

Necrotizing autoimmune myopathy (NAM) has an
acute or subacute onset and presents with severe weak-
ness and a very high CK level (in the thousands). NAM
is oftenmisdiagnosed as PMor toxic ormetabolicmyop-
athy [3•]. It can be triggered by statins, viral infections,
an underlying malignancy, or an autoimmune disease.
Prompt identification of the underlying cause allows
the early initiation of therapy and better outcome.

Rationale for Immunotherapies
Although the cause of PM, DM, and IBM is unknown,
an autoimmune pathogenesis is strongly implicated,
providing a rationale for treating these patients with
immunosuppressants or immunomodulators. In DM,
complement activation occurs early in the disease,
leading to the formation and deposition of membra-
nolytic attack complex on the endomysial capillaries,

followed by capillary destruction, ischemia, perivascu-
lar inflammation, and perifascicular atrophy [1, 2, 3•,
4–6, 11, 12]. In PM and IBM, CD8+ cytotoxic T cells
invade major histocompatibility complex class I
(MHC-I)-expressing muscle fibers; these cells expand
clonally in situ, form immunologic synapses, and lead
to muscle fiber necrosis via the perforin pathway [1, 2,
3•, 4–6, 11, 13, 14•,15–18]. The MHC/DC8 complex
is characteristic and is useful for the diagnosis because
it aids in distinguishing PM and IBM from inflamma-
tory dystrophies and NAM [1, 4, 5, 11, 14•, 15–17]. In
IBM, in addition to the aforementioned inflammatory
features, there are distinct signs of degeneration char-
acterized by rimmed vacuoles, Congo red–positive
amyloid deposits, and COX-negative fibers [7–10,
14•]. In all three conditions, activated B cells and plas-
macytoid dendritic cells are prominent in the perimy-
sial and perivascular regions [19]. Furthermore,
upregulation of cytokines (e.g., γ-interferon, ILI-1β,
and tumor necrosis α), chemokines, adhesion mole-
cules, and their receptors is prominent on the endo-
thelial cell wall, facilitating cell transmigration to
endomysial and perimysial spaces [14•, 20, 21]. In
NAM, muscle fiber necrosis ismediated bymacrophages
as the main effector cell; in contrast to the other forms,
there are noT-cell infiltrates [3•, 14•].Most patientswith
NAMhave antibodies against signal recognitionparticles
or other muscle proteins [22•], suggesting that NAM is
probably an antibody-mediated disease.

The types of immunotherapies applied to inflamma-
tory myopathies remain nonspecific, as the target antigen
is still unknown. Progress in understanding the immune
pathways and the involved effector cells has now opened
the way to consideration of semi-specific therapies using
the various biological agents currently being used or in tri-
als for the treatment of similar conditions, such as multi-
ple sclerosis and rheumatologic disorders.

Treatment

• Theprimary goal of therapy remains the objective demonstration of increased
strength and activities of daily living, as well as an improvement in systemic
manifestations [23•, 24, 25]. Although when strength improves, the serum
CK falls concurrently, the reverse is not always true, because many clinically
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ineffective immunotherapies (e.g., plasmapheresis) result in a decrease of
serummuscle enzymes but do not necessarily improve muscle strength [3•,
23•, 24, 25]. Unfortunately, the falling CK is often interpreted as a sign of
improvement, especially when the patient gives a vague impression of
feeling better (but not necessarily stronger), so some clinicians have a
common habit of “chasing” or “treating” the CK level instead of the muscle
weakness [23•, 24, 25]. The CK level is helpful as an auxiliary measure, but
not as the sole guide that defines response.

• The most common reason for unnecessary therapies or delays in initiat-
ing appropriate therapy is a clinical misdiagnosis due to erroneous in-
terpretation of the biopsy [3•, 6, 23•]. The largest group of patients
labeled as “polymyositis unresponsive to therapy” have IBM, NAM, or an
adult-onset inflammatory dystrophy, such as those due to mutations in
dysferlin, caveolin, dystrophin, or calpain. Several common pitfalls lead
to erroneous interpretation of the muscle biopsy:
○ Physicians fail to appreciate that perifascicular atrophy is a sign char-

acteristic of DM, even in the absence of infiltrates; it is helpful in
diagnosing DM in patients who present without overt skin changes.

○ Muscle fiber necrosis (predominantly associated with macrophages) is
always seen in necrotizing myositis, toxic myopathies, and dystrophies
[3•, 6, 23•, 24, 25, 26•], but is seen less often in PM and IBM, in which
muscle fiber invasion and necrosis are always mediated by lymphocytes.

○ Ubiquitous expression of MHC-I antigen is a sign characteristic of PM
and IBM [1, 3•, 5, 13, 14•, 15–17] but not of inflammatory dystro-
phies, in which MHC-I expression is limited to regenerating fibers or to
a few fibers invaded by lymphoid cells.

○ The biopsy in up to 15% of patients with the typical IBM phenotype
shows only inflammation without vacuoles [27•]. Such patients have
“probable IBM” or “clinical IBM,” not PM. In these cases, the presence
of COX-negative fibers [14, 23•, 28] and signs of chronicity should
lead to the suspicion of IBM and a repeat muscle biopsy rather than to
an aggressive treatment for presumed PM.

• Various imaging modalities have a role in diagnosis and monitoring:
○ MRI may help in selecting a biopsy site for diagnosis, but it has no

proven value in monitoring treatment effect.

○ PET scanning, though expensive, is useful to screen patients who
present with DM or NAM for an underlying malignancy.

○ For patients on long-term steroid therapy, the use of dual-energy x-ray
absorptiometry (DXA) scans may be helpful to monitor bone density
and osteoporosis.

Pharmacologic treatment of polymyositis and dermatomyositis
• The main concern about drug therapy in inflammatory myopathies is the

lack of controlled trials and the absence of standardized outcome meas-
ures to capture meaningful changes that correlate with disability and

Immunotherapy of Inflammatory Myopathies Dalakas



quality of life [23•]. As a result, the choice of treatment or the sequence in
which the various immunotherapeutic drugs are used is empirical, not
evidence-based; it is often influenced by our own experiences, prejudices,
and personal bias regarding their ratio of efficacy to safety [23•].

• In general, according to my experience, the excellent effect of intravenous
immunoglobulin (IVIg) in many patients with DM, PM, or NAM and the
limited beneficial effect achieved by the other immunosuppressants have
changed the order in which I personally use these agents. In view of the
absence of benefit from plasmapheresis [29], if steroids are inadequate, I
go directly to IVIg, followed by the addition of one immunosuppressant,
preferably mycophenolate. For additional help, the new biologicals,
especially rituximab, may be considered [23•].

Starting therapy

Corticosteroids (prednisone or prednisolone)

Prednisone remains the first-line drug, based on experience rather than con-
trolled trials (Class IV evidence). The general preference is to start with a high
dose—at least 1 mg/kg or 60 to 80 mg per day—as a single daily dose, taken in
the morning after breakfast. After 3 to 4 weeks, the daily dose is slowly reduced
or switched to an alternate-day program, according to efficacy and side effects,
until the lowest possible dose that controls the disease is reached [23•, 24, 25,
30, 31]. In patients with severe disease, treatment may start with intravenous
methylprednisolone (1 g/day for 3–5 days) and then be switched to the oral
regimen. Some practitioners prefer to add an immunosuppressant from the
outset, but that practice may create uncertainty in the long run as to the added
value of the second drug. If by the third month after initiating steroid therapy
there is no objective benefit (defined as increased strength, not simply a lower
CK level or a feeling of increased energy), the patient is probably unresponsive to
steroids and tapering is accelerated while the next mode of therapy is started.

“Steroid-sparing” regimens in steroid-responsive patients
• In a steroid-responsive patient, the goal is to reach the lowest dose with

the least adverse effects, but without a breakthrough of disease. This goal
theoretically can be accomplished by adding a “steroid-sparing” agent,
but as yet, such an effect has not been proven by testing for any drug. The
preference for selecting a drug is thus empirical, not evidence-based
(Class IV evidence). Several drugs (azathioprine, mycophenolate mofetil,
methotrexate, and cyclosporine) are currently used; there is no specific
preference [23•, 24, 25, 31].

Azathioprine

Doses of 1.5 to 2 mg/kg are commonly used, but I prefer higher doses (up
to 3 mg/kg) for more effective immunosuppression. Because azathioprine
is usually effective after 6 months of treatment, patience is required before
concluding that the drug is ineffective. Themajor adverse effects of azathioprine
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include thrombocytopenia, anemia, leukopenia, pancytopenia, drug fever,
nausea, and liver toxicity. (An elevation of liver enzymes, if slight, needs only
observation.) Azathioprine is metabolized by xanthine oxidase, so if it is given
concurrently with allopurinol, it can be severely toxic to the liver or bone
marrow; combined use of these two drugs is not recommended. The
susceptibility to toxicity is genetically dependent on interindividual variations in
thiopurine S-methyl transferase (TPMT) enzyme activity based on the genetic
polymorphism of high-metabolizing versus low-metabolizing alleles [23•, 24,
25, [26•, 27•, 28, 30, 31]. Patientswith low enzyme activity concentrations have
an increased risk of bone marrow suppression.

Mycophenolate mofetil

Mycophenolate mofetil (CellCept) is a morpholinoethyl ester of myco-
phenolic acid that blocks de novo purine synthesis and acts on both B cells
and T cells. It is an antipurine antimetabolite, like azathioprine, but it
does not cause significant bone marrow suppression or hepatoxicity. It is
well tolerated when used at doses up to 3 g per day. Mycophenolate may
take up to 2 to 3 months to exert clinical benefit. In organ rejection, it
works fast because it inhibits the production of new B cells and T cells,
but in autoimmune diseases, the initial goal is to affect the autoreactive,
existing lymphocytes, a goal that is first accomplished with other drugs
such as prednisone, whereas mycophenolate acts later. I find mycophe-
nolate to be superior to azathioprine because it is better tolerated, rarely
produces signs of hepatotoxicity, acts faster (usually within 3 months,
versus more than 6 months for azathioprine), and can be used safely in
patients taking allopurinol. Its disadvantage is its high cost.

Methotrexate

An antagonist of folate metabolism, methotrexate is often given orally,
starting at 7.5 mg weekly for the first 3 weeks (given in a total of three
doses, 2.5 mg every 12 h) and then increased gradually by 2.5 mg per
week up to a total of 20 mg weekly. A rarely reported side effect (which I
have never seen) is methotrexate pneumonitis, which can be difficult to
distinguish from the interstitial lung disease seen in some patients with
inflammatory myopathies. Other adverse effects include stomatitis, gas-
trointestinal symptoms, leukopenia, thrombocytopenia, hepatotoxicity,
and malignancies. Because it acts faster than azathioprine, some prefer it
as a steroid-sparing agent. It is inexpensive, but its effectiveness has never
been proven in PM or DM.

Cyclosporine

Cyclosporine affects T-cell-mediated immunity by inhibiting transcription of
certain genes, mostly the IL-2 gene, resulting in reduced IL-2 and other
cytokines. At doses of 150 mg twice a day (not more than 5 mg/kg per day),
with frequent monitoring of the optimal trough serum level (100–200 ng/mL),
this drug can be given without major complications. Kidney function should be
closely monitored, and NSAIDS such as ibuprofen should be avoided. When
creatinine increases more than 30%, the drug should be discontinued. The
concomitant use of ketoconazole (which inhibits the P480 cytochromal enzyme
in the liver) allows the dose to be reduced, with less toxicity [23•, 24, 25, 26•,
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27•, 28, 30, 31]. Cyclosporine acts faster than azathioprine andmycophenolate,
but it is potentially more toxic and its benefit in PM or DM is unconvincing.

Second-line therapy: Intravenous immunoglobulin
• When corticosteroids have failed to induce remission, or in rapidly pro-

gressive cases with evolving severe weakness, the aforementioned im-
munosuppressive agents, recommended only for their “steroid-sparing”
effect, are inadequate to substantially increase strength. In these circum-
stances, the best choice is IVIg [23•, 24, 25, 26•, 27•, 28, 30, 31]. The
standard dose is 2 g/kg, given in two to five divided daily doses every 4 to
6 weeks, as clinically required. In a double-blind study conducted in
patients with refractory DM, IVIg significantly improved strength and skin
rash, compared with placebo [32, Class II]. In some patients, IVIg infusions
can lower the prednisone dose required formaintenance, demonstrating the
most effective (but also the most expensive) steroid-sparing effect. The
beneficial effect of IVIg in PMandNAMhas been documented only in open-
label trials, but experience shows it to be effective in most of these patients
[33–36, Class IV].

• IVIg has multiple mechanisms of action, including inhibition of com-
plement activation, competition with autoantibodies, interference with
Fc receptor binding on macrophages, suppression of cytokines, blocking
of the Fc receptors on target antigens, or interference with antigen rec-
ognition by sensitized T cells. More than one of these actions is probably
responsible for the observed benefit in PM and DM [36].

Management of patients with inadequate response to steroids and IVIg: The new biologicals
• Patients responding poorly to prednisone and IVIg should be reassessed

and their diagnosis should be revisited. The clinical history, pattern of
muscle weakness, muscle biopsy findings, and family history should be
re-evaluated. A new diagnostic muscle biopsy may be necessary. If the
diagnosis is reconfirmed, rituximab, cyclophosphamide, or tacrolimus
can be used empirically (Class IV evidence).

Rituximab

Rituximab is a monoclonal antibody against CD20+ B cells, which causes
depletion of the circulating B cells [37]. Based on a number of reports (but
not a controlled study), rituximab at 375 mg/m2 once a week for 4 weeks, or
2 g divided into two biweekly infusions of 1 g each, can be effective for some
patients with DM, PM, and NAM resistant to therapies [37–39, 40•]. Rituximab
is well tolerated; some infusion-related reactions are easily controlled with
antihistamines or steroids. Infections are extremely rare, but progressive multi-
focal leukoencephalopathy (PML) has been reported in some patients with
rheumatologic disorders, requiring vigilance and clinical monitoring.

Cyclophosphamide

It is uncertain whether cyclophosphamide is helpful in PM and DM, but in
patients who have interstitial lung disease and severe clinical myopathy un-
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responsive to other agents, this drug can be used at intravenous doses
between 0.7 and 1 g/m2 monthly. Adverse reactions include nausea, vomiting,
alopecia, hemorrhagic cystitis, bone marrow suppression, secondary malig-
nancies, and sterility. Adequate hydration and antiemetics are helpful.

Tacrolimus

Formerly known as FK506, tacrolimus is structurally different from cyclo-
sporine, although both share the ability to selectively inhibit the transcription of
cytokines, specifically IL-2 [41]. There is evidence that tacrolimus is effective in
some difficult cases of PM, especially when there is interstitial lung disease [41].

Pharmacologic treatment of inclusion body myositis
• IBM is a complex disorder, and it seems that we have a long way to go in

finding an effective treatment. In addition to T-cell-mediated cytotoxicity
identical to PM, there are degenerative features consisting of vacuoles and
accumulation of amyloid-related proteins predominantly in fibers not
invaded by T cells, suggesting that two ongoing processes—a primary
immune process and a degenerative process—are acting independently or
in concert with each other [7–10]. The immunotherapeutic agents used in
patients with PM and DM (corticosteroids, methotrexate, cyclosporine,
azathioprine, and mycophenolate) have failed in IBM, although some
patients may initially respond to some degree and for a period of time [7,
8, 23•, 30, 34]. IVIg may provide some short-term benefit to a few
patients, especially those with dysphagia, as demonstrated with con-
trolled studies [42–44], but the effect of IVIg overall is disappointing.

• The resistance of IBM to these therapies has raised concerns that the
degenerative, rather than the inflammatory, component may be more
relevant. Regardless of what is the primary event, recent observations
of a strong interrelationship between the inflammatory and degener-
ative processes can be of therapeutic relevance [45••, 46•, 47••. In
IBM, inflammatory mediators such IL-1β, IFN-γ, and CXCL-9 correlate
with the expression of amyloid precursor protein (APP), co-localize
with APP/β-amyloid proteins, and enhance in vitro the expression of
stressor molecules (such as αB-crystallin and APP) and accumulation
of amyloid [45••, 46•, 47••]. Accordingly, a continuous stimulation
of muscle by inflammatory factors may, after a long period, induce a
higher basal expression of stressor and misfolded proteins. On this
basis, aggressive therapeutic strategies aimed at suppressing the in-
flammation may have the potential to inhibit muscle degeneration by
affecting cell-stress and protein misfolding. With this in mind, a small
proof-of-principle trial with alemtuzumab, a humanized monoclonal
antibody that causes long-lasting reduction of peripheral blood lym-
phocytes, was performed to examine whether the drug also reduces
endomysial T cells and alters the natural course of the disease [48•].
In this small, uncontrolled study, alemtuzumab caused depletion or
reduction of T cells from the periphery and the muscles, suppressed
some of the degeneration-associated molecules (based on repeated
muscle biopsies), and significantly slowed disease progression for a 6-
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month period [48•]. Although individual patients experienced in-
creased strength and activities of daily living, these gains were not
significant. Based on this study, it was hypothesized that novel agents
exerting a sustained suppression in endomysial inflammation may
have the potential to halt the accumulation of some degeneration-
associated molecules and result in clinical stability.

• There may be several reasons for the lack of efficacious treatment for sIBM
with currently used drugs:
○ The immunopathogenesis may be secondary, but this is highly unlikely

because the immune response is primary and specific and may even
precede the degenerative process [7, 49].

○ Therapy is initiated late, when the degenerative cascade has already
begun. This is a likely explanation, because IBM has a very insidious
onset, and the degeneration is already advanced by the time the
patient develops the first signs ofweakness. Patientswithminimal clinical
weakness already exhibit muscle atrophy and extensive pathology even in
strong-appearing muscle groups, supporting this argument.

○ Early initiation of treatment in patients with histologic IBM who have
not yet developed the clinical IBM phenotype may lead to complete
remission, as highlighted by the following two cases: One was a patient
with rapidly progressive DMwho had pathologic features consistent with
typical IBM; she sustained complete remission with immunotherapy
[50••]. The second was a patient of ours who presented with rapidly
progressive proximal myopathy—clinically suspected to be PM—whose
biopsy was consistent with IBM; she too, had a complete remission
with prednisone and mycophenolate. These anecdotal cases are not
rare, and they emphasize the concept that intense inflammation
may trigger the typical pathologic features of IBM, and early initi-
ation of anti-inflammatory therapy not only arrests progression to
clinical IBM but also may lead to remission.

○ Agents able to concurrently suppress the stressor and β-amyloid-related
molecules as well as the ongoing inflammation have not yet been tried.
One such agent is rapamycin, which affects both the degenerative and
inflammatory processes and may be considered for future trials, as
discussed below.

Emerging therapies
• The involvement of activated complement, T cells, B cells, cytokines,

adhesion molecules, and transmigration molecules in the pathogenesis of
PM, DM, and IBM justifies the use of several new biologic agents that
target specific molecules [23•, 51–53].

Drugs addressing T-cell signaling
• New agents targeting T-cell intracellular signalling pathways (associated

with antigen recognition and costimulation) include alemtuzumab, efali-
zumab, tacrolimus, rapamycin, and others.
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• The monoclonal antibody alemtuzumab is directed against the CD52
molecule, which causes long-lasting lymphocyte depletion via apoptosis.
Alemtuzumab was tried in one patient with PM [54] and in several with
IBM [49]. Controlled trials are needed.

• Monoclonal antibodies can target co-stimulatory molecules, such as
anti CTLA-4, or co-stimulatory factors delivered by the interaction of
LFA1/ICAM (efalizumab) or LFA3/CD2 (alefacept). These agents,
which were approved for the treatment of psoriasis, are of interest for
use in myositis, if recent safety concerns regarding progressive multi-
focal leukoencephalopathy are resolved. (These drugs have been just
withdrawn from the market.)

• Inhibitors of calcineurin phosphatase activity include tacrolimus, which
has shown promise in some difficult cases of PM and DM [52].

• Another agent that acts downstream via a calcineurin-independent
pathway to prevent the translation of mRNA for key cytokines involved
in T-cell signaling is rapamycin. Rapamycin, which binds to a kinase
called target of rapamycin (TOR) via the FK-506 binding protein
(FκBP), differs from tacrolimus and cyclosporin because it does not
inhibit calcineurin or cytokine transcription, but rather prevents
translation. We propose that rapamycin may be a potentially useful
drug for experiments in IBM because it has an effect on cytokines, T
cells, and B cells; inhibits cyclin-dependent kinase 5; induces autoph-
agy and may accelerate clearance of abnormal protein aggregates and
amyloid; and inhibits the accumulation of αB-crystallin. It is therefore
a suitable agent for IBM because it affects both the inflammatory
process and the misfolding protein accumulation.

Agents targeting B cells
• In addition to rituximab, the monoclonal antibody against CD20+ B

cells, these agents include the humanized version, ocrelizumab, and
those targeting B-cell growth factors, such as BAFF (B-cell activating
factor belonging to the TNF family) and a related ligand, APRIL [37].

Agents inhibiting complement
• A monoclonal antibody against C5 (eculizumab) inhibits C5 and blocks

its cleavage and subsequent generation of proinflammatory molecules,
along with the terminal formation of membranolytic attack complex.
This agent, approved for paroxysmal hemoglobinuria and currently being
tested in multifocal motor neuropathy, would be an ideal drug for DM, a
complement-mediated disease.

TNF-α strategies
• Anti-TNF-α agents that have been approved and are available for the

treatment of rheumatoid arthritis include etanercept (Enbrel), a TNF-α
receptor fusion protein; infliximab (Remicade), a chimeric anti-TNF-α
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monoclonal antibody; and adalimumab (Humira), a humanized anti-TNF-
α agent. These drugs have been tried with limited success in uncontrolled
series in some patients with PM, DM, and IBM [55, 56].

Interleukin-1 receptor antagonist
• Anakinra, an IL-1 receptor antagonist approved for the treatment of

rheumatoid arthritis, might be considered in PM, DM, or IBM.

Agents targeting cellular adhesion and T-cell migration
• Among these agents are natalizumab and fingolimod. Natalizumab,

directed against the α4β1 integrin, VLA4, on leukocytes (a funda-
mental molecule for adhesion and transmigration of T cells), is ap-
proved for multiple sclerosis and Crohn’s disease. It is a very
reasonable drug to try in difficult cases of PM, DM, and IBM in new
trials. The same applies for fingolimod, an agent targeting T-cell
migration that traps lymphocytes in the lymphoid organs. This drug
has been approved for multiple sclerosis and should also be tried in
myositis.

Outcome and supportive therapies
• DM responds more favorably to therapy than PM. Overall, most patients

improve, and many make a full functional recovery, which is sustained
with maintenance therapy. However, up to 30% of patients may be left
with residual muscle weakness or calcifications. The 5-year survival rate
for treated patients with PM and DM is now approaching 80%.

• On the other hand, IBM is predictably disabling. Most of these patients
will require the use of an assistive device such as a cane, walker, or
wheelchair. The older the age of onset, the more rapidly progressive the
course of IBM appears to be. I recommend physical therapy early in the
disease to preserve existing muscle function, avoid disuse atrophy of the
weak muscles, and prevent joint contractures [6, 23•, 25].

• Evaluation of swallowing function is also recommended, because dys-
phagia is common, especially in IBM. Speech pathologists provide prac-
tical tips on how best to prevent choking episodes and diminish the
anxiety of an impending aspiration, not only for the patient but also for
the immediate family. Other means for helping dysphagia in IBM are IVIg
and cricopharyngeal myotomy [6, 23•, 25].

• Occupational and rehabilitation therapists help patients with ambulation
by providing canes, braces, or wheelchairs according to the stage of their
disease, or by teaching them how to walk without falling by “locking” the
knees or by using light braces, as well as how to perform fine motor tasks
more easily.

• Proper emotional support to accept these aids is essential to improve
transportation and socialization. Encouragement to participate in new
trials is also fundamental.
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