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I
ndividuals who suffer from multiple sclerosis and the neurologists entrusted with
their care often feel as if they’re lost in a maze: even with a number of effective
immunomodulators now available, management of the disease is fraught with
dead-ends, false starts, and unexpected turns capable of bringing the patient to
the starting point without warning.

In the 1990s, disease-modifying treatments for MS finally became a reality; the cur-
rent decade has largely been notable for documenting safety and efficacy, giving clini-
cians greater confidence in the use of these agents long-term. Widespread use of MRI
has lead to refinement of the diagnostic criteria used. In this article, we’ll review the sta-
tus of a number of evolving issues in MS diagnosis and care.

Early Intervention
The fundamental diagnostic criteria for MS remain largely unchanged: evidence of
lesions in the CNS disseminated in both space and time. However, early intervention
with disease-modifying therapy is becoming more widely accepted.

Once considered controversial, treatment following a clinically isolated syndrome
(CIS) has been shown to delay the onset of a second clinical attack, i.e., clinically def-
inite MS (CDMS). In the recent CHAMPIONS trial, initiating treatment after the
first attack delayed the development of CDMS by up to five years.1 The study com-
pared patients who initiated interferon beta-1a (Avonex) immediately after CIS with
those who delayed treatment for two years. Patients treated early experienced a 43 per-
cent decrease in probability of experiencing a second demyelinating event. 

Similarly, in the BENEFIT trial, subcutaneous injection of interferon beta-1b
(Betaseron) 250 µg every other day delayed CDMS “and should be considered as a
therapeutic option in patients presenting with a first clinical event suggestive of multi-
ple sclerosis,” according to the study authors.2 In the study, 487 subjects with MRI evi-
dence of CIS were randomized to active drug or placebo and followed for two years.
Treatment reduced CDMS risk by 50 percent and the risk for definite MS under the
McDonald criteria by 46 percent. The time to CDMS development was delayed by
one year in 25 percent of treated subjects.

This enthusiasm for early treatment is tempered by the need to be certain of the
diagnosis of CIS; the downside to aggressive intervention is the need to make decisions
based on minimal data. Since white matter lesions could be vascular in origin or due
to another non-MS etiology, blood tests, CSF analysis (e.g., IgG index, synthesis rate,
oligoclonal bands), and visual evoked potentials have been generally considered help-
ful in improving one’s ability to rule out MS mimickers. 
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This capricious disease is notoriously
difficult to manage, but new research 

is confirming the utility of disease-
modifying therapy and improving the

protocols for MRI use.



Antibodies that target myelin basic protein (MBP) and
myelin oligodendrocyte glycoprotein (MOG) have been associ-
ated with MS and touted as a possible biomarker. Particularly in
CIS cases, evidence of antimyelin antibodies has been seen as a
compelling justification to initiate therapy early. 

However, a recent study appearing last month in the New
England Journal of Medicine challenges this assertion. Patients
enrolled in the BENEFIT trial were tested for MBP and MOG
using the Western blot analysis. The presence or absence of
MBP and MOG had no influence on progression to CDMS or
MS as defined by the McDonald criteria during the course of
the two-year study period.3 The authors conclude that
“antimyelin antibodies have no role in the diagnosis of multiple
sclerosis or in the identification of patients at high risk for the
development of clinically definite disease.”

A Clearer Picture of MS
MRI has of course been a boon to MS diagnosis in revealing
inflammatory processes of the white matter that would have
otherwise gone undetected by CT. The McDonald criteria,
originally published in 2001 were revised in 2005 to strengthen
the role of MRI in diagnosis (see Table 1). It’s important not to
over-rely on imaging studies, however, particularly in long-term
monitoring and management.

The McDonald Criteria have a sensitivity of 83 percent,
specificity of 83 percent, negative predictive value of 89 percent,
and accuracy of 83 percent for clinically definite MS at three
years in patients presenting with CIS.4 However, the criteria
were originally developed to facilitate clinical trials; treatment
could be delayed if the criteria are relied on too strictly. The
diagnosis of MS is still a clinical one based on history and exam
rather than solely on MRI evidence. The American Academy of
Neurology’s most recent evidence-based guidelines on MRI’s
utility in diagnosing MS in patients with CIS are as follows:5

1. On the basis of consistent Class I, II, and III evidence, in
patients with CIS, the finding of three or more white matter
lesions on a T2-weighted MRI scan is a very sensitive predictor
(>80 percent) of the subsequent development of CDMS within
the next 7 to 10 years (Type A recommendation). It is possible
that the presence of even a smaller number of white matter
lesions (e.g., one to three) may be equally predictive of future
MS although this relationship requires better clarification. 

2. The presence of two or more gadolinium-enhancing
lesions at baseline is highly predictive of the future development
of CDMS (Type B recommendation). 

3. The appearance of new T2 lesions or new gadolinium
enhancement three or more months after a clinically isolated
demyelinating episode (and after a baseline MRI assessment) is
highly predictive of the subsequent development of CDMS in
the near term (Type A recommendation). 

4. The probability of making a diagnosis other than MS in
patients with CIS with any of the above-listed MRI abnormal-
ities is quite low, once alternative diagnoses that can mimic
either MS or can mimic the radiographic findings of MS have
been excluded (Type A recommendation). 

Once the diagnosis has been made, serial MRIs are not gen-
erally required during long-term management of patients,
experts say.6 “MS never sleeps: if you took an MRI today and
then repeated the same imaging on the patient tomorrow it’s
quite likely to be different,” says June Halper, Executive
Director of the Gimbel MS Center in Teaneck, NJ. Guidelines
developed by the Consortium of MS Centers are presented in
Table 2.

Gadolinium enhancing lesions are the most clinically rele-
vant measure of inflammatory disease activity, but their brief
span (typically lasting just a few weeks) and high frequency
mean they do not always correlate with or predict a clinical
relapse.7,8 They are more useful in monitoring disease activity in
early relapsing-remitting MS than in primary or secondary pro-
gressive MS.9

Confidence in Treatment 
Increased experience with MS drugs since the mid-1990s has
produced a number of studies that attest to their safety and effi-
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• At least two attacks with objective clinical evi-
dence of at least two lesions.

• At least two attacks with objective clinical evi-
dence of one lesion plus dissemination in space shown
on MRI or two or more MRI lesions consistent with MS
plus positive CSF finding or second clinical attack.

• One attack with objective clinical evidence of at
least two lesions plus dissemination in time on MRI or
second clinical attack.

• One attack with objective clinical evidence of
one lesion, plus dissemination in space shown on MRI
or two or more MRI lesions consistent with MS plus
positive CSF finding and dissemination in time shown
on MRI or second clinical attack.

• Insidious neurologic progression suggestive of MS
plus one year of disease progression determined ret-
rospectively or prospectively and two of the follow-
ing: positive brain MRI result (nine T2 lesions or at
least four T2 lesions with positive Visual Evoked
Potential), positive spinal cord MRI result with two
focal T2 lesions, and positive CSF findings.

Table 1. Revised McDonald Criteria 
for MS Diagnosis

Source: Polman et al. Diagnostic Criteria for Multiple Sclerosis: 
2005 Revisions to the “McDonald” Criteria. Ann Neurol. (2005) 58:840-846. 



cacy in long-term use. The first of the disease-modifying agents
approved, interferon beta-1b (Betaseron), was recently shown
to offer sustained safety, efficacy and tolerability after 16 years
of use. The yearly relapse rate was reduced by up to 40 percent,
and disease progression was delayed. Patients on long-term
therapy took a median of 13 years to reach level 6 on the
Expanded Disability Status Scale (EDSS) while those on short-
term treatment reached that level in just seven years.10 In addi-
tion, 10-year data from the ongoing study of glatiramer acetate
(Copaxone) support the treatment’s continued safety and effica-
cy in patients with relapsing-remitting MS as measured by per-
formance on the EDSS.11

The PRISMS trial demonstrated a persistent reduction in T2
disease burden among patients on a high-dose interferon-beta 1a
regimen (Rebif ). Those on a 44mcg TIW regimen had disease
burden of five percent while patients on half that dose (22mcg
TIW) had disease burden of 17 percent; both groups experi-
enced significant reduction in the number and severity of relaps-
es, and treatment delayed disability progression and reduced dis-
ease activity.12 

Issues such as low-dose vs. high-dose interferon and the
choice of a first-line therapy are left to clinical judgment. Each
disease-modifying agent has a unique profile of administration,
efficacy and tolerability. Developing experience with all agents
will allow the practitioner to elicit the nuances and clinical appli-
cations of each, says Ms. Halper. 

Intolerable side effects (pain, flu-like symptoms, etc.) or
breakthrough disease/relapse are the most common clinical rea-
sons to consider changing therapy. But another key considera-
tion, she says, is financial impact. “If we’re unable to obtain
prior authorization for coverage or the insurer has a high copay,
the costs borne by the patient become a factor” in the decision-
making process, she says. Rapid development of new T1
hypointensities or T2 contrast-enhancing lesions might indicate
a need for combination therapy. Inflammatory activity can be
brought under control with pulsed steroids (methylpred-
nisolone monthly or quarterly). Steroids can also help if there is
evidence of clinical effect from neutralizing antibodies, the rel-
evance of which remains hotly debated. IVIg can be added to
mitigate exacerbation in relapsing-remitting disease.

In advanced disease, immunosuppressive agents such as aza-
thioprine (Imuran) can be added to the regimen. The drug’s
oral administration and lower side effect profile relative to other
chemotherapy drugs makes it effective for combination therapy,
Ms. Halper says. Rare but life-threatening risk of PML con-
traindicate the combined use of interferon beta-1a with natal-
izumab (Tysabri), although Tysabri is highly effective as
monotherapy. In the AFFIRM trial of patients who had experi-
enced one or more relapses in the previous year and had low lev-
els of disability, there was a 42 percent reduction in risk of sus-
tained disability for those treated with natalizumab vs. placebo,
and annualized relapse rate dropped from 0.81 to 0.26.13

Although the goal of eliminating relapses and disability
progression thus far remains unattainable, newer agents such
as Tysabri along with increased fluency in the clinical uses of
the interferons and glatiramer acetate are allowing for MS
management that’s more aggressive and more predictable than
in years past. PN
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Suspected MS
Baseline Evaluation:
• Brain MRI recommended (with gadolinium)
• Spinal cord MRI if presenting symptoms are at the

level of the spinal cord and have not resolved, or if
the brain MRI is non-diagnostic

Follow-up Evaluation:
• Brain MRI recommended to demonstrate new dis-

ease activity

Established MS Indications
Baseline Evaluation:
• Brain MRI recommended (gadolinium optional)
Follow-up Evaluation:
• Unexpected clinical worsening
• Reassessment of disease burden before starting or

modifying therapy
• Suspicious of a secondary diagnosis

Table 2. Clinical Guidelines for Brain 
and Spinal Cord MRI in MS

Source: Consortium of MS Centers, June 2003
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