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D ISEASE-MODIFYING

agents approved for
treatment of pa-
tients with mul-
tiple sclerosis (MS)

are glatiramer acetate, interferon
beta-1b and -1a, and mitoxantrone
hydrochloride. Natalizumab was
Food and Drug Administration ap-
proved in November 2004, but the
manufacturers suspended market-
ing and clinical trials in 2005 be-
cause of safety concerns. Inter-
feron beta-1a is approved for
individuals with clinically isolated
syndromes (CISs) who are at rela-
tively high risk to “convert to MS.”1-5

Opinions vary about whom and
when to treat. On one hand, the
Medical Advisory Board of the Na-
tional Multiple Sclerosis Society con-
sensus statement (updated in Feb-
ruary 2005) recommends initiation
of a disease-modifying agent “as soon
as possible following definite diag-
nosis of MS with a relapsing course,
and in selected patients with first at-
tack who are at high risk for MS
(CIS).”6 Alternatively, the Thera-
peutics and Technology Assess-
ment Subcommittee of the Ameri-
can Academy of Neurology and the
MS Council for Clinical Practice
Guidelines suggest “it is appropri-
ate to consider” treatment with ap-
proved therapies in these patients.1

We do not believe that all pa-
tients with MS or CIS should begin

indefinite treatment at the time of di-
agnosis. Until it is clear that the pa-
tient has continuing disease activity
clinically and/or radiologically, in
which case the need for treatment is
clear to the physician and to the pa-
tient, it is advisable to observe a pe-
riod of no treatment while monitor-
ing for inflammatory disease activity.
The final decision about whether and
when to initiate treatment should be
shared by the patient and physician
after an unbiased review of the rel-
evant information with the patient.

Our current approach is predi-
cated on the following: (1) MS of-
ten has a favorable natural history;
(2) disease-modifying drugs are only
partially effective in the short-term
and prevention of disability in the
long-term is unproven; (3) with pro-
longed treatment, it is hard to dis-
tinguish whether a favorable out-
come reflects a favorable natural
history or successful treatment in an
individual patient, especially if treat-
ment is started without a period of
observation; (4) expense, adverse ef-
fects, and neutralizing antibodies are
a concern and patients may be re-
luctant to commit to long-term par-
enteral medications, especially
within the first few months follow-
ing diagnosis; and (5) prospective
clinical and magnetic resonance im-
aging (MRI) monitoring may allow
identification of patients who need
treatment.

Because disease-modifying agents
do not benefit patients with pri-
mary progressive MS (approxi-
mately 10% of all patients with MS)
and their benefit in secondary pro-
gressive MS (approximately 30% of
all patients with MS) remains ques-
tionable,7-11 this discussion is lim-

ited to patients with a diagnosis of
relapsing-remitting MS and CIS.

Patients with MS often do well
without any treatment.12-17 A recent
Olmsted County, Minnesota, study
found that patients with minimal or
nodisability(ExpandedDisabilitySta-
tus Scale [EDSS] score �2) at more
than 10 years from onset have a 90%
chanceofremainingfullyambulatory
(EDSSscore�3.0)10yearslater.13,18,19

This group accounted for 17% of all
patients with MS or 33.3% (28/94) of
patientswith relapsing-remittingMS
in that population-based cohort.
Kurtzke et al20 reported similar find-
ings. Extrapolating these data to all
patientswith“destined tobebenign”
MS in the United States would result
in approximately 35 870 individuals
(17% of 211 000 patients with MS in
the United States) unnecessarily re-
ceiving a potentially lifelong medi-
cation.13,21

Currently available approved
treatments offer a mild to moderate
short-term benefit in individuals
with active recent disease who are
most likely to respond. However,
long-term efficacy is unproven.3,22-25

One needs to treat 5.6 patients with
interferon beta-1b, 6.3 with inter-
feron beta-1a, and 14.3 with glat-
iramer acetate to generate 1 person
free of relapse for 2 years.25-28 Re-
duction in relapse rate is most evi-
dent in the first year and then de-
clines.23,24 Number needed to treat
(NNT) estimates for natalizumab are
more favorable; early results sug-
gest that the NNT to render 1 pa-
tient relapse free after 2 years of
therapy is 2 to 2.4. However, seri-
ous safety concerns have led to vol-
untary cessation of natalizumab pro-
duction.
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Extrapolating the results of short-
termstudiescanbedifficult.TheMayo
Clinic sulfasalazine study demon-
strated that short-term clinical mea-
suresof efficacydonotpredict an im-
portant sustained effect (after 3.7
years) on clinical disability.29 Jacobs
et al30 showed that interferon beta-1a
substantially slowed the progression
of disability in patients with MS and
that after 2 years of treatment, 34.9%
of placebo-treated patients had sus-
tainedworseningindisabilityvs21.9%
of interferon-treated patients. How-
ever,theefficacyofinterferonwassub-
stantially reduced in the second year
of treatmentandthedifference inpro-
portions of patients worse at 2 years
(sustained progression in 28 of 56
placebo-treated patients vs 18 of 55
interferon-treatedpatients;P�.05)was
notsignificant. Inaddition, follow-up
was limited; only 57% of enrolled pa-
tientswere followedupfor24months
or more. Additionally, the NNT for 2
yearstoprevent1patienthavingasus-
tained progression of disability (de-
finedasdeteriorationof�1EDSSscore
point persisting �6 months) on the
EDSSis8.3(33.3%probabilityforpla-
cebo group vs 21.1% for interferon-
treatedpatients).29,30Furthermore,the
significance of “progression” of dis-
ability in a short-term clinical trial of
relapsing-remitting MS is uncertain,
in particular whether it is associated
with development of secondary pro-
gressive MS, the major route to per-
manentlong-termdisabilityinMS.Liu
and Blumhardt31 found that 40 of 84
patients in the placebo cohort with at
least2yearsoffollow-uporiginallyex-
hibiting deteriorating disability sub-
sequently improved.Thus,47%ofpa-
tients intheplacebogroupconsidered
treatmentfailureswereinfacttransient
treatment failures, likely a relapse-
related phenomenon, a finding also
supported by others.32

A favorable effect of disease-
modifying agents on MRI measure-
ments (T2, gadolinium-enhancing
lesion load, and brain atrophy) is
cited as evidence in favor of early
treatment. Although Brex et al33

showed that EDSS score at 14 years
correlated with change in lesion vol-
ume on MRI at 5 years (r=6.1), 8
(53%) of 15 patients with 4 to 10 le-
sions at CIS presentation had an
EDSS score of 3 or lower 14 years
later. It seems intuitive that attack

and/or enhancement suppression
might reduce disability, but MRI
gadolinium-enhancing lesions pre-
dict relapses, not disability.34,35

Filippi et al36 noted a 30% reduc-
tion intherateofglobalbrainatrophy
over2yearsininterferon-treatedcom-
pared with placebo-treated patients
after the first clinical attack sugges-
tive of MS. However, other studies
have not shown this effect.37,38 Brain
atrophy measures are confounded by
changes in brain water and inflam-
mation, regional differences in dis-
tribution, and lack of compelling evi-
dence of a correlation between
atrophy and disability.39 Magnetic
resonance imaging measurement is
a surrogate of therapeutic efficacy and
not a therapeutic goal. Surrogate end
points must be validated with long-
term studies before they can be ac-
cepted as biomarkers of treatment
effect on clinical outcome.40

The CHAMPS and ETOMS stud-
ies demonstrated that treatment with
interferon beta-1a reduces the likeli-
hood of conversion to clinically defi-
nite MS within 2 years of a CIS.4,5

However, there is no evidence that de-
laying the second attack by 6 months
has any long-term effect on disabil-
ity. Based on CHAMPS, the NNT to
prevent 1 person from developing
clinically definite MS at 3 years was
7. Additionally, more than half of pla-
cebo-treated patients in both studies
did not have a second attack during
the 2- to 3-year follow-up, and those
who did convert to clinically defi-
nite MS usually did so during the first
year, suggesting that a brief period of
observation could adequately iden-
tify the group in most need of treat-
ment. The incomplete benefit from
early interferon treatment is shown by
the finding that approximately 50%
of interferon beta-1a–treated pa-
tients still demonstrated clinical or
MRI evidence of active disease dur-
ing the initial 18 months of treat-
ment in the CHAMPS trial.41

The need for injection, high cost,
andadverseeffects furtherreduces the
attractiveness of disease-modifying
drugstopatients. Inastudyof300sur-
vey responses from patients in the
NARCOMS Registry, 71% taking in-
terferonbeta-1bdiscontinuedtherapy
andonly43%changedtoanotherdrug
(40%takinginterferonbeta-1adiscon-
tinued therapy and 28% changed

drugs; 21% of those taking glat-
iramer acetate discontinued and 8%
changed).42 Two thirds of those dis-
continuingtherapywereadvisedtodo
sobytheirphysicians.Themostcom-
monreasonsthatrespondentsdiscon-
tinuedtreatmentwere lackofobvious
benefit (15%), increase of MS (21%),
andflu-likesymptoms(14%).42 Inthe
2000 Olmsted County study, 44% of
patients receiving these therapies
stoppedtheir initial treatmentandhalf
did not start another.12

Neutralizing antibodies occur
with variable frequencies (from 5%
with interferon beta-1a intramuscu-
lar injection to 35% receiving inter-
feron beta-1b) in patients treated
with interferons and are associated
with a reduction in therapeutic ef-
ficacy (relapse-rate reduction).43-45

Interpretation of these data are dif-
ficult because of assay reliability, an-
tibody disappearance over time, and
small patient numbers.43-46

We acknowledge that “absence of
evidence” does not constitute “evi-
denceofabsence”(ofatleastsomepro-
tection from long-term disability by
disease-modifyingagents).However,
pronouncementsandguidelinesbased
on unproven surrogates that are
weakly correlated with disability and
for which long-term predictive value
isunknownarenothelpful.Untillong-
term benefit is proven, it seems most
appropriate to limit treatment with
these drugs to patients with the most
to gain (ie, presence of clinical and/
orradiologicalmarkersofcontinuing,
active inflammation).

We avoid treating those with a
greater chance of benign course (ie,
thosewitha lowEDSSscoreat5years
and/or a low attack rate and little ac-
cumulationofMRIlesionsearly inthe
disease course), a low chance of ben-
efit (ie, patientswithestablishedpro-
gressive disease without clinical or
radiological markers of ongoing in-
flammatory disease), and those with
an indeterminate prognosis (eg, CIS
or early relapsing-remitting MS with
infrequent mild attacks and a favor-
ableprognosticprofile).47-50Untilprop-
erlydesignedstudiesdemonstrateun-
equivocal and long-term benefits on
disabilityprogression,wesupportob-
servationandmonitoring forpatients
with CIS and relapsing-remitting MS
withrecentdiagnosisandwithout in-
dicatorsofanaggressivecourse.Some
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well-informedandmotivatedpatients
requestearlytreatmentwithadisease-
modifying agent, and their wishes
shouldberespectedwithinthe“shared
decision-making” model.

One (unproven) monitoring ap-
proach might be to perform annual
neurological evaluations and MRI of
thehead(withgadolinium)at least for
thefirst fewyearsafterdiagnosis.Test-
able guidelines for initiation of treat-
mentandmonitoringclinicalandMRI
response in clinical practice are
needed.Well-designedobservational
studieswill be required toanswer the
question of whether early or delayed
application of currently approved
therapies delays the development of
disabilityinpatientswithrelapsingMS
to a clinically meaningful extent.
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T HE QUESTION “HOW

early should mul-
tiple sclerosis (MS) be
treated?” implies that
we can accurately pin-

point the onset of the disease. At the
time of the first clinically isolated de-
myelinating syndrome (CIS), many
patients describe antecedent symp-
toms that suggest an earlier disease
onset. Further, the occurrence of oc-
cult disease prior to the onset of clini-
cal symptoms is corroborated by the
observation that up to 80% of indi-
viduals with a CIS who go on to have
confirmed MS (clinically definite MS
[CDMS]) already had radiographic
evidence of MS at the time of initial
examination.1-8 Unfortunately, the
true onset of MS cannot be deter-
mined in most patients, suggesting
that “early” treatment is, for most, not
early at all.

Multiple sclerosis is a lifelong ill-
ness that causes significant and pro-
gressive disability in a majority of af-
fected individuals. Its nature and the
severity of its progression are wildly
variable and unpredictable. None of
today’s MS medicines is reparative or
restorative, leaving prevention as the
primary focus of treatment. Thus, the
question of when to begin preven-

tive therapy in a variably acting ill-
ness represents a formidable chal-
lenge. Our objective is to underscore
the evidence to support early (and
even earliest) treatment for most pa-
tients with MS or CIS.

OUTCOME PREDICTIONS
FOR INDIVIDUAL PATIENTS

Unfortunately, we lack a validated
means to precisely differentiate be-
tween individuals who are des-
tined for a milder vs a more omi-
nous disease course. Nevertheless,
natural history studies demon-
strate that 20 to 25 years after diag-
nosis nearly 90% of patients with MS
will have substantial disability.9,10

These same studies show that indi-
viduals who have more frequent
early attacks are more likely to even-
tually develop compromising physi-
cal limitations. Despite the clear mer-
its of natural history studies in MS,
they are generally limited by their ap-
plication of disability measure-
ment instruments (eg, the Ex-
panded Disability Status Scale11

[EDSS]) that have since been shown
to lack sufficient association with
some of the most important collat-
eral manifestations of MS, such as ac-
tivities of daily living, quality of life,
loss of gainful employment, hope-
lessness, and cognitive and intellec-
tual deterioration.

MAGNETIC RESONANCE
IMAGING METHODS CONFIRM
OCCULT AND DISSEMINATED
CENTRAL NERVOUS SYSTEM

DAMAGE IN EARLY MS

It is increasingly recognized that neu-
ronal cell injury and axonal loss (char-
acterized by a loss of N-acetylaspar-
tate) precede the process of brain
atrophy in patients with relapsing-
remitting MS (RRMS).12 Patients with
early-stage RRMS, even those with
minimal disability, have evidence of
both gray and white matter changes
in tissue architecture.13,14 Strikingly,
brain atrophy occurs at similar rates
in both RRMS and secondary pro-
gressive MS (SPMS),15 whereas treat-
ment with interferon beta exerts a fa-
vorable effect on slowing brain
atrophy in patients with RRMS but
not in those with SPMS.16,17 Studies
that have carefully and systemati-
cally analyzed axonal damage with so-
phisticated magnetic resonance im-
aging (MRI) measures suggest that
central compensatory mechanisms
may mask such damage until a criti-
cal injury threshold has been ex-
ceeded.18 Further, while cognitive
dysfunction occurs early in MS, pro-
gressive atrophy and other MRI mea-
sures prospectively predict worsen-
ing intellectual decline.19,20

Several MRI studies have convinc-
ingly shown that irreversible tissue
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