2672 also negative, but in a preplanned secondary analysis, treatment
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appeared to modestly slow disability progression in patients with
Gd-enhancing lesions at entry; the results of a follow-up trial with
a fully humanized monoclonal anti-CD20 therapy (ocrelizumab)
will soon be available.

Neurologic Disorders

OFF-LABEL TREATMENT OPTIONS FOR RRMS AND SPMS
Azathioprine (2–3 mg/kg per day) has been used primarily in SPMS.
Meta-analysis of published trials suggests that azathioprine is marginally effective at lowering relapse rates, although a benefit on
disability progression has not been demonstrated.
Methotrexate (7.5–20 mg/week) was shown in one study to slow
the progression of upper extremity dysfunction in SPMS. Because of
the possibility of developing irreversible liver damage, some experts
recommend a blind liver biopsy after 2 years of therapy.
Cyclophosphamide (700 mg/m2, every other month) may be helpful for treatment-refractory patients who are (1) otherwise in good
health, (2) ambulatory, and (3) <40 years of age. Because cyclophosphamide can be used for periods in excess of 3 years, it may be
preferable to mitoxantrone in these circumstances.
Intravenous immunoglobulin (IVIg), administered in monthly
pulses (up to 1 g/kg) for up to 2 years, appears to reduce annual
exacerbation rates. However, its use is limited because of its high
cost, questions about optimal dose, and uncertainty about its having any impact on long-term disability.
Methylprednisolone, administered in one study as monthly highdose intravenous pulses, reduced disability progression (see above).
OTHER THERAPEUTIC CLAIMS
Many purported treatments for MS have never been subjected to
scientific scrutiny. These include dietary therapies (e.g., the Swank
diet, in addition to others), megadose vitamins, calcium orotate, bee
stings, cow colostrum, hyperbaric oxygen, procarin (a combination
of histamine and caffeine), chelation, acupuncture, acupressure,
various Chinese herbal remedies, and removal of mercury-amalgam
tooth fillings, among many others. Patients should avoid costly or
potentially hazardous unproven treatments. Many such treatments
lack biologic plausibility. For example, no reliable case of mercury
poisoning resembling typical MS has ever been described.
Although potential roles for EBV, human herpesvirus (HHV) 6, or
chlamydia have been suggested for MS, these reports are unconfirmed, and treatment with antiviral agents or antibiotics is not
recommended.
Most recently, chronic cerebrospinal insufficiency (CCSVI) has
been proposed as a cause of MS, and vascular-surgical intervention
is recommended. However, the failure of independent investigators
to even approximate the initial claims of 100% sensitivity and 100%
specificity for the diagnostic procedure have raised considerable
doubt that CCSVI is a real entity. Certainly, any potentially dangerous
surgery should be avoided until more rigorous science is available.
SYMPTOMATIC THERAPY
For all patients, it is useful to encourage attention to a healthy lifestyle, including maintaining an optimistic outlook, a healthy diet,
and regular exercise as tolerated (swimming is often well-tolerated
because of the cooling effect of cold water). It is reasonable also to
correct vitamin D deficiency with oral vitamin D and to recommend
dietary supplementation with long-chain (omega-3) unsaturated
fatty acids (present in oily fish such as salmon), because of their
biologic plausibility for MS pathogenesis, safety, and general health
benefits.
Ataxia/tremor is often intractable. Clonazepam, 1.5–20 mg/d;
primidone, 50–250 mg/d; propranolol, 40–200 mg/d; or ondansetron, 8–16 mg/d, may help. Wrist weights occasionally reduce
tremor in the arm or hand. Thalamotomy or deep-brain stimulation
has been tried with mixed success.
Spasticity and spasms may improve with physical therapy, regular
exercise, and stretching. Avoidance of triggers (e.g., infections, fecal
impactions, bed sores) is extremely important. Effective medications

HPIM19_Part17_p2535-p2732.indd 2672

include baclofen (20–120 mg/d), diazepam (2–40 mg/d), tizanidine (8–32 mg/d), dantrolene (25–400 mg/d), and cyclobenzaprine
hydrochloride (10–60 mg/d). For severe spasticity, a baclofen pump
(delivering medication directly into the CSF) can provide substantial
relief.
Weakness can sometimes be improved with the use of potassium
channel blockers such as 4-aminopyridine (10–40 mg/d) and 3,4-diaminopyridine (40–80 mg/d), particularly in the setting where lower
extremity weakness interferes with the patient’s ability to ambulate.
The FDA has approved 4-aminopyridine (at 20 mg/d), and this can be
obtained either as dalfampridine (Ampyra) or, more cheaply, through
a compounding pharmacy. The principle concern with the use of
these agents is the possibility of inducing seizures at high doses.
Pain is treated with anticonvulsants (carbamazepine, 100–1000 mg/d;
phenytoin, 300–600 mg/d; gabapentin, 300–3600 mg/d; or pregabalin, 50–300 mg/d), antidepressants (amitriptyline, 25–150 mg/d;
nortriptyline, 25–150 mg/d; desipramine, 100–300 mg/d; or venlafaxine, 75–225 mg/d), or antiarrhythmics (mexiletine, 300–900 mg/d). If
these approaches fail, patients should be referred to a comprehensive pain management program.
Bladder dysfunction management is best guided by urodynamic
testing. Evening fluid restriction or frequent voluntary voiding may
help detrusor hyperreflexia. If these methods fail, propantheline
bromide (10–15 mg/d), oxybutynin (5–15 mg/d), hyoscyamine sulfate (0.5–0.75 mg/d), tolterodine tartrate (2–4 mg/d), or solifenacin
(5–10 mg/d) may help. Coadministration of pseudoephedrine
(30–60 mg) is sometimes beneficial.
Detrusor/sphincter dyssynergia may respond to phenoxybenzamine (10–20 mg/d) or terazosin hydrochloride (1–20 mg/d). Loss of
reflex bladder wall contraction may respond to bethanechol (30–
150 mg/d). However, both conditions often require catheterization.
Urinary tract infections should be treated promptly. Patients with
large postvoid residual urine volumes are predisposed to infections.
Prevention by urine acidification (with cranberry juice or vitamin C)
inhibits some bacteria. Prophylactic administration of antibiotics
is sometimes necessary but may lead to colonization by resistant
organisms. Intermittent catheterization may help to prevent recurrent infections.
Treatment of constipation includes high-fiber diets and fluids.
Natural or other laxatives may help. Fecal incontinence may respond
to a reduction in dietary fiber.
Depression should be treated. Useful drugs include the selective
serotonin reuptake inhibitors (fluoxetine, 20–80 mg/d, or sertraline,
50–200 mg/d), the tricyclic antidepressants (amitriptyline, 25–150 mg/d;
nortriptyline, 25–150 mg/d; or desipramine, 100–300 mg/d), and the
nontricyclic antidepressants (venlafaxine, 75–225 mg/d).
Fatigue may improve with assistive devices, help in the home, or
successful management of spasticity. Patients with frequent nocturia may benefit from anticholinergic medication at bedtime. Primary
MS fatigue may respond to amantadine (200 mg/d), methylphenidate (5–25 mg/d), or modafinil (100–400 mg/d).
Cognitive problems may respond to the cholinesterase inhibitor
donepezil hydrochloride (10 mg/d).
Paroxysmal symptoms respond dramatically to low-dose anticonvulsants (acetazolamide, 200–600 mg/d; carbamazepine, 50–400 mg/d;
phenytoin, 50–300 mg/d; or gabapentin, 600–1800 mg/d).
Heat sensitivity may respond to heat avoidance, air-conditioning,
or cooling garments.
Sexual dysfunction may be helped by lubricants to aid in genital
stimulation and sexual arousal. Management of pain, spasticity,
fatigue, and bladder/bowel dysfunction may also help. Sildenafil
(50–100 mg), tadalafil (5–20 mg), or vardenafil (5–20 mg), taken
1–2 h before sex, is now the standard treatment for maintaining
erections.
PROMISING EXPERIMENTAL THERAPIES
Numerous clinical trials are currently under way. These
include studies on (1) monoclonal antibodies against CD20 to
deplete B cells and against the IL-2 receptor; (2) selective oral
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