TABLE 458-4 Disorders That Can Mimic Multiple Sclerosis (MS)

Abbreviations: AV, arteriovenous; CNS, central nervous system; HTLV, human T cell lymphotropic virus.

generally discontinued during pregnancy, although the actual risk
from the interferons and glatiramer acetate (see below) appears to be low.
TREATMENT	

Multiple Sclerosis

Therapy for MS can be divided into several categories: (1) treatment
of acute attacks, (2) treatment with disease-modifying agents that
reduce the biologic activity of MS, and (3) symptomatic therapy.
Treatments that promote remyelination or neural repair do not
currently exist, but several promising approaches are being actively
investigated.
The Expanded Disability Status Score (EDSS) is a widely used measure of neurologic impairment in MS (Table 458-5). Most patients
with EDSS scores <3.5 have RRMS, walk normally, and are generally
not disabled; by contrast, patients with EDSS scores >5.5 have progressive MS (SPMS or PPMS), are gait-impaired, and, typically, are
occupationally disabled.
ACUTE ATTACKS OR INITIAL DEMYELINATING EPISODES
When patients experience acute deterioration, it is important to consider whether this change reflects new disease activity or a “pseudoexacerbation” resulting from an increase in ambient temperature,
fever, or an infection. When the clinical change is thought to reflect
a pseudoexacerbation, glucocorticoid treatment is inappropriate.
Glucocorticoids are used to manage either first attacks or acute
exacerbations. They provide short-term clinical benefit by reducing
the severity and shortening the duration of attacks. Whether treatment provides any long-term benefit on the course of the illness is
less clear. Therefore, mild attacks are often not treated. Physical and
occupational therapy can help with mobility and manual dexterity.
Glucocorticoid treatment is usually administered as intravenous
methylprednisolone, 500–1000 mg/d for 3–5 days, either without a
taper or followed by a course of oral prednisone beginning at a dose
of 60–80 mg/d and gradually tapered over 2 weeks. Orally administered methylprednisolone or dexamethasone (in equivalent dosages) can be substituted for the intravenous portion of the therapy,
although gastrointestinal complications are more common by this
route. Outpatient treatment is almost always possible.
Side effects of short-term glucocorticoid therapy include fluid
retention, potassium loss, weight gain, gastric disturbances, acne,
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DISEASE-MODIFYING THERAPIES FOR RELAPSING FORMS
OF MS (RRMS, SPMS WITH EXACERBATIONS)
Ten such agents are approved by the U.S. Food and Drug
Administration (FDA): (1) IFN-β-1a (Avonex), (2) IFN-β-1a (Rebif),
(3) IFN-β-1b (Betaseron or Extavia), (4) glatiramer acetate
(Copaxone), (5) natalizumab (Tysabri), (6) fingolimod (Gilenya),
(7) dimethyl fumarate (Tecfidera), (8) teriflunomide (Aubagio),
(9) mitoxantrone (Novantrone), and (10) alemtuzumab (Lemtrada).
Several other promising agents are in varying stages of product
development. Each of these treatments can also be used in SPMS
patients who continue to experience attacks, both because SPMS
can be difficult to distinguish from RRMS and because the available clinical trials, although not definitive, suggest that such
patients may sometimes derive therapeutic benefit. Thus, in
several phase 3 clinical trials, recipients of each of these agents
experienced fewer clinical exacerbations and fewer new MRI
lesions compared to placebo recipients (Table 458-6). Because
of its potential toxicity as an immunosuppressant, mitoxantrone is
generally reserved for patients with progressive disability who have
failed other treatments. When considering the data in Table 458-6,
however, it is important to note that the relative efficacy of the
different agents cannot be determined by cross-trial comparisons.
Relative efficacy can only be assessed from nonbiased head-to-head
clinical trials.
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Acute disseminated encephalomyelitis (ADEM)
Antiphospholipid antibody syndrome
Behçet’s disease
Cerebral autosomal dominant arteriopathy, subcortical infarcts, and leukoencephalopathy (CADASIL)
Congenital leukodystrophies (e.g., adrenoleukodystrophy, metachromatic
leukodystrophy)
Human immunodeficiency virus (HIV) infection
Ischemic optic neuropathy (arteritic and nonarteritic)
Lyme disease
Mitochondrial encephalopathy with lactic acidosis and stroke (MELAS)
Neoplasms (e.g., lymphoma, glioma, meningioma)
Sarcoid
Sjögren’s syndrome
Stroke and ischemic cerebrovascular disease
Syphilis
Systemic lupus erythematosus and related collagen vascular disorders
Tropical spastic paraparesis (HTLV-1/2 infection)
Vascular malformations (especially spinal dural AV fistulas)
Vasculitis (primary CNS or other)
Vitamin B12 deficiency

and emotional lability. Concurrent use of a low-salt, potassium- 2667
rich diet and avoidance of potassium-wasting diuretics are advisable. Lithium carbonate (300 mg orally bid) may help to manage
emotional lability and insomnia associated with glucocorticoid
therapy. Patients with a history of peptic ulcer disease may require
cimetidine (400 mg bid) or ranitidine (150 mg bid). Proton pump
inhibitors such as pantoprazole (40 mg orally bid) may reduce the
likelihood of gastritis, especially when large doses are administered
orally. Plasma exchange (five to seven exchanges: 40–60 mL/kg per
exchange, every other day for 14 days) may benefit patients with
fulminant attacks of demyelination that are unresponsive to glucocorticoids. However, the cost is high, and conclusive evidence of
efficacy is lacking.

Interferon-β IFN-β is a class I interferon originally identified by its
antiviral properties. Efficacy in MS probably results from immunomodulatory properties including (1) downregulating expression of
MHC molecules on antigen-presenting cells, (2) reducing proinflammatory and increasing regulatory cytokine levels, (3) inhibiting T cell
proliferation, and (4) limiting the trafficking of inflammatory cells in
the CNS. IFN-β reduces the attack rate and improves disease severity
measures such as EDSS progression and MRI-documented disease
burden. IFN-β should be considered in patients with either RRMS
or SPMS with superimposed relapses. In patients with SPMS but
without relapses, efficacy has not been established. Head-to-head
trials suggest that dosing IFN-β more frequently and at higher doses
has better efficacy but is also more likely to induce neutralizing
antibodies (see below). IFN-β-1a (Avonex), 30 μg, is administered
by intramuscular injection once every week. IFN-β-1a (Rebif), 44 μg,
is administered by subcutaneous injection three times per week.
IFN-β-1b (Betaseron or Extavia), 250 μg, is administered by subcutaneous injection every other day.
Common side effects of IFN-β therapy include flulike symptoms
(e.g., fevers, chills, and myalgias) and mild abnormalities on routine
laboratory evaluation (e.g., elevated liver function tests or lymphopenia). Rarely, more severe hepatotoxicity may occur. Subcutaneous
IFN-β also causes reactions at the injection site (e.g., pain, redness,
induration, or, rarely, skin necrosis). Side effects can usually be managed with concomitant nonsteroidal anti-inflammatory medications. Depression, increased spasticity, and cognitive changes have
been reported, although these symptoms can also be due to the
underlying disease. In any event, side effects due to IFN-β therapy
usually subside over time.
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