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Most Patients With Multiple Sclerosis or a Clinically
Isolated Demyelinating Syndrome Should Be Treated
at the Time of Diagnosis

E. M. Frohman, MD, PhD; E. Havrdova, MD; F. Lublin, MD; F. Barkhof, MD; A. Achiron, MD; M. K. Sharief, MD;
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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.'® 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-

Author Affiliations are listed at the end
of this article.

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.*°
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 Scale'!
[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

Itis 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).*? Patients with
early-stage RRMS, even those with
minimal disability, have evidence of
both gray and white matter changes
in tissue architecture.”!* Strikingly,
brain atrophy occurs at similar rates
in both RRMS and secondary pro-
gressive MS (SPMS),"” 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.'*'" 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.'® Further, while cognitive
dysfunction occurs early in MS, pro-
gressive atrophy and other MRI mea-
sures prospectively predict worsen-
ing intellectual decline.**

Several MRI studies have convinc-
ingly shown that irreversible tissue
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damage can be detected in patients
with CIS. For instance, a reduced
magnetization transfer ratio (MTR)
has been demonstrated in the normal-
appearing brain tissue of patients at
initial examination, and the extent of
these abnormalities is an indepen-
dent predictor of subsequent dis-
ease evolution.”'** Using diffusion
tensor imaging, an increased mean
diffusivity and decreased fractional
anisotropy (both signifying an alter-
ation in the integrity of tissue archi-
tecture) have been found in the nor-
mal-appearing white matter of these
patients.”> Proton magnetic reso-
nance spectroscopy studies in pa-
tients with CIS have shown a reduc-
tion of the concentration of
N-acetylaspartate of the whole brain
and increased myo-inositol and cre-
atine concentration in normal-
appearing white matter.***

PATHOLOGICAL
DIFFERENTIATION OF CIS
VS RELAPSING AND
PROGRESSIVE MS

Evidence suggests that the extentand
rate of tissue loss and/or damage are
milder in patients with CIS than in
those with RRMS. Dalton etal***" pro-
spectively followed up 55 patients with
CISfor 3 years and found that after the
first year, patients who evolved to
CDMSaccording to the McDonald cri-
teria®® developed significantly more
ventricular enlargement than did those
without disease evolution. After 3
years, 53% of the patients had evolved
to MS, and at this time, increased ven-
tricular volume and gray matter atro-
phy were found in patients with MS
compared with those who did not
evolve. Similar findings have been
documented when brain atrophy was
measured in a trial of patients at the
earliest clinical stage of MS.*’ Average
lesionand brain MTR values have been
found to be lower (consistent with
brain tissue disorganization) in pa-
tients with RRMS than in those with
CIS, whereas no difference has been
found in cross-sectional studies be-
tween patients with RRMS and those
with SPMS.?30

Notwithstanding the more favor-
able radiographic profile of CIS vs
RRMS and SPMS, during a 1-year fol-
low-up study of those with CIS, both
average lesion MTR and normal-

appearing brain tissue MTR wors-
ened significantly.®! More recently,
MTR and diffusion abnormalities
were demonstrated in the gray mat-
ter of patients with RRMS, whereas no
similar abnormalities were detected
in patients with CIS at initial exami-
nation.”***3¢ A recent 18-month fol-
low-up study with serial (every 3
months) diffusion MRI revealed that
gray matter damage increases with
time in patients with RRMS.*” Me-
tabolite abnormalities, including a de-
crease of N-acetylaspartate, choline,
and glutamate concentrations, have
also been shown in the cortical gray
matter of patients with early RRMS
but not in patients with CIS.***° Re-
cent studies of patients with CIS re-
vealed no abnormality in cervical cord
MTR, which is clearly damaged in es-
tablished MS.*#

The presence and extent of MRI
abnormalities in patients with CIS
suggestive of MS do predict subse-
quent disease activity. In a 3-year fol-
low-up study of patients with CIS,
Dalton et al* tested the ability of the
new International Panel criteria to
predict conversion to CDMS and
found a sensitivity, specificity, and ac-
curacy of 83%. These results were
confirmed by Tintoré et al.” In the
placebo arm of a trial involving pa-
tients in the earliest clinical stage of
MS, the International Panel criteria for
dissemination in space effectively pre-
dicted subsequent evolution to
CDMS.* When a new T2 lesion was
allowed as evidence for dissemina-
tion in time, 1 study showed that 82%
of patients with CIS who fulfilled the
new MRI criteria for MS after 3
months had developed CDMS after
3 years; another study found that 80%
of patients with CIS who fulfilled the
same criteria after 1 year developed
CDMS after 3 years.**

The presence of asymptomatic T2
lesions on brain MRI at initial exami-
nation increases the likelihood that
MS will develop in the subsequent 5
to 14 years.*** The study with the
longest follow-up showed that after
a mean of 14.1 years CDMS devel-
oped in 88% (98% exhibiting multi-
phasic disease by either clinical or ra-
diographic progression) of patients
with CIS with abnormal MRI results
atinitial examination and in only 19%
(44% exhibiting multiphasic disease
by either clinical or radiographic pro-

gression) of those with normal MRI
results.” These data have been re-
cently confirmed by Minneboo et al.”*

The number (and volume) of T2
lesions on baseline MRIs from pa-
tients with CIS increases the likeli-
hood of developing “fixed” disabil-
ity.*° In the study by Brex et al,*
none of the patients with CIS with
normal MRI results at baseline
reached an EDSS score of 3. Minne-
boo et al also showed that the like-
lihood of reaching an EDSS score of
3 was best predicted by the presence
of atleast 2 infratentorial lesions, sug-
gesting that the distribution of le-
sions may also be an important prog-
nostic factor.”® A similar stratification
has shown that advancement to a
more substantial level of disability
(EDSS score >6) is significantly more
likely in those with the greatest ra-
diographic burden of disease at base-
line (>10 lesions).*

RANDOMIZED CONTROLLED
TRIALS SUPPORT
“EARLIEST” TREATMENT

With the advent of immunomodulat-
ing drugs that have distinct benefits
on the relapse rate, disability scores,
and radiographic measures of tissue
injury, our perception of what can
be done to treat MS has shifted
significantly.”**” When mimicking
conditions are excluded at the time of
a CIS, the majority of those with mul-
tiple MRI lesions within the brain and
spinal cord go on to exhibit a multi-
phasic course consistent with MS. As
such, 2 large studies, ETOMS and
CHAMPS, confirmed the clinical and
radiographic benefits of beta interferon
la (interferon beta-1a) treatment when
initiated at the time of CIS.”®*° Simi-
larly, intravenous immunoglobulin
treatment was recently shown to re-
duce the rate of conversion to MS and
diminish accumulation of several MRI
abnormalities duringa 1-year period
after CIS.® In addition, these well-
designed class I studies have shown
areduced requirement for corticoste-
roid therapy and hospitalization fol-
lowing exacerbations, signifying an
important mitigating effect of these
therapies onattack severity. Such treat-
ment also reduces the accumulation
of brain atrophy by about 30% in
2 years.”
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RELAPSES AND
DISABILITY PROGRESSION

Multiple sclerosis is a lifelong dis-
ease with an unpredictable disease
course. There has been great de-
bate concerning the role of MS ex-
acerbations in disability progres-
sion. Nevertheless, it is likely that
many (if not most) patients do not
fully recover from their attacks.

While exacerbations can result in
loss of function, their frequency and
level of severity can be substantially
mitigated by disease-modifying
therapy. Alternately, these same thera-
pies do not significantly alter the sub-
sequent and almost uniformly stereo-
typed secondary progressive phase of
the disease.®%

Treatment intervention during the
earliest phase of MS constitutes an im-
portant preemptive strategy. Hypo-
thetically, untreated patients may be
more predisposed to an expansion in
the repertoire of autoaggressive im-
mune responses (ie, epitope or de-
terminant spreading). While the ini-
tial immunological attack in an
individual patient may be directed
against a specific or restricted set of
antigenic protein epitopes, subse-
quent attacks (either clinically docu-
mented or occult events) may spread
to involve other epitopes. While epi-
tope spreading may be an effective
mechanism of clearing infectious
agents, it has also been implicated in
systemic and organ-specific autoim-
mune diseases.*

HYPOTHESIS: THE TISSUE
INJURY PENUMBRA IN MS
IS MODIFIABLE BY
EARLY TREATMENT

Histopathologic analysis of the early
(acute) MSlesion and the expanding
plaque of RRMS lends currency to the
view that therapeutic intervention
should commence soon after or at the
time of diagnosis. In contrast to con-
ditions in the established lesion, sev-
eral features of fresh lesions are prob-
ably reversible, some of which are
known harbingers of later permanent
damage. Samples froma typical acute
MS lesion, detected by MRl asan area
of white matter manifesting as a tume-
factive mass in an individual with a
CIS, reveal a highly edematous paren-
chyma heavily infiltrated by perivas-

cular collections of small lymphocytes,
patterns indicative of a breach in the
blood-brain barrier.”” Widespread loss
of myelin and axonal damage occur
alongside macrophagesladen with rec-
ognizable myelin debris. Astrocytes are
characteristically hypertrophic, but
glial scarring has notyet occurred. De-
spite the presence of demyelination,
there may be considerable sparing
(sometimes hyperplasia) of oligoden-
drocytes and some remyelination.®*’
Thus, if one compares this image with
that of the chronic lesion with its in-
tense glial scarring, significant deple-
tion of axons, and almost total lack of
remyelination, the acute lesion offers
considerable hope for reversal and/or
repair. It truly constitutes the inflam-
matory penumbra.

From the treatment standpoint,
anti-inflammatory therapy may re-
duce the edema, which in turn might
ablate the negative effects (particu-
larly on axons) of extracellular com-
pounds like reactive oxygen species,
free radicals, glutamate, cytokines,
and acid hydrolases, products of the
infiltrating cells and macrophages.
The down-regulation of these mol-
ecules can only bode well for myelin
repair, some of which is usually in evi-
dence in the acute lesion. The reduc-
tion of edema and its associated mo-
lecular cascade might also lead to the
arrest and/or reversal of the ongoing
injury to axons, rendering them avail-
able for remyelination. Importantly,
the cumulative effect of the reversal
of these events would likely impede
the development of an astroglial scar,
a known hazard in central nervous
system repair. The existence of po-
tentially remyelinating oligodendro-
cytes and oligodendrocyte progeni-
tors in acute MS (which appear not
to persist into chronic stages) pro-
vides further support for early inter-
vention. Previous works on the ani-
mal model, experimental allergic
encephalomyelitis (EAE), indicate
that acute-phase treatment is more ef-
fective than later treatment, with re-
myelination occurring after the abla-
tion of the inflammatory response.®
Thus, it is important to argue in fa-
vor of early treatment in the preven-
tion of lasting damage to the blood-
brain barrier in MS. Obviously, the
later one intervenes, the greater the
scarring around blood vessels and the
increased likelihood of persistent cel-

lular traffic. Since a defective blood-
brain barrier is a key component of
the lesion substrate in MS, any strat-
egy capable of curbing this anomaly
early on would be predicted to have
beneficial effects on subsequent
repair.

THE PRICE OF WITHHOLDING
DISEASE-MODIFYING
THERAPY

Itis patently clear from class I, phase
111 controlled drug trials that indi-
viduals with RRMS who received pla-
cebo exhibited more severe disease ac-
tivity than those receiving active
therapy. In essence, placebo-treated
patients experience accelerated and
more profound disability accumula-
tion with time. It has been suggested
that particular MS phenotypes, such
as optic neuritis, may carry a lower-
risk profile of long-term disability.
While this may be true in some pa-
tients, it appears that the MRI in such
patients is more predictive of a more
vs less ominous disease trajectory.®
A retrospective population-
based cohort study has suggested
that the majority of 161 patients with
MS remained stable or progressed
minimally during a 10-year pe-
riod.”® However, this ascertain-
ment was principally based on EDSS
measures of disability and did not
systematically assess quality of life,
cognitive dysfunction, symptom-
atic complaints, loss of employ-
ment, or the effect of 10 years of the
disease on activities of daily living.
Recognition of the frequent and
manifold effects of MS on every as-
pect of a patient’s life has made the
isolated use of the EDSS an obso-
lete approach in characterizing the
true burden of disability in MS. Such
astudy cannot, and should not, jus-
tify not treating any individual pa-
tient at the time of diagnosis.
Ultimately, by the time untreated
patients are “bad” enough to justify
receiving therapy, they may no longer
be optimal responders. We acknowl-
edge that MS disease-modifying
therapy is expensive. However, dis-
ability progression, loss of gainful em-
ployment, and intellectual deteriora-
tion are substantially more expensive.
The available drugs provide tangible
benefits to patients. They are well tol-
erated and do not appear to have any
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long-term adverse impact on health
in the vast majority.

Multiple sclerosis therapeutics has
finally progressed to the point that a
substantial component of disease ac-
tivity is preventable, or at least modi-
fiable. In contradistinction, while res-
toration occurs naturally in a few
individuals, we cannot restore most
patients with today’s treatments.
Should every patient with a diagno-
sis of early MS or CIS be treated with
disease-modifying agents? No, notev-
ery patient with MS or CIS should be
treated. However, the incontrovertible
evidence that disease-modifying
therapy can significantly reduce the
clinical and radiographic features of
MS provides compelling justification
to carefully consider offering therapy
to “almost every” patient with MS.

Arguments in favor of early treat-
ment of MS include:

1. The majority of patients with
MS will go on to develop signifi-
cant disability over time, and it is not
possible to easily predict which pa-
tients will have a “benign” course
until well after the time when some
untreated patients will have devel-
oped significant disability.

2. Pathological and radiological
studies clearly show irreversible axo-
nal injury early in the course of the
illness. In addition, even patients who
may appear to be doing well clini-
cally, with few clinically apparent re-
lapses, may well be accumulating new
lesions and progressive tissue dam-
age and atrophy on brain MRI, which
ultimately are associated with physi-
cal and cognitive disability.

3. The Food and Drug Adminis-
tration—approved medicines to treat
MS work best early in the course of
the illness, even at the time of a CIS,
and work poorly, if at all, later in the
progressive phase of the illness.

4. The Food and Drug Admin-
istration—approved medicines de-
crease the number and severity of re-
lapses, the number and size of new
lesions, and the progression of dis-
ability. More relapses do translate
into more disability, at least early in
the illness.

5. Delay in therapy has been as-
sociated with a persistent, larger bur-
den of disease on MRI and in the
number of patients with progres-
sion of disability.
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Early Multiple Sclerosis

To Treat or Not to Treat?

E. S. Roach, MD

The truth is rarely pure and never simple.
Oscar Wilde

We are fortunate to now have several
effective treatments for multiple scle-
rosis (MS), and it seems intuitive that
such a serious neurological disorder
should be treated. Glatiramer acetate,
interferon beta-1band -1a, and mitox-
antrone hydrochloride have demon-
strated efficacy for relapsing-remitting
MS. None of these agents is effective
in every individual, and like all medi-
cations, these drugs can have adverse
effects. While indefinite treatment is
no doubtabetter option than progres-
sive neurological deterioration, do we
know that MSis so uniformly bad that
every single individual who has it must
be treated immediately and indefi-
nitely? More to the point, do we have
the luxury of deferring therapy in se-
lectindividuals long enough to deter-
mine which patients, ifany, could rea-
sonably avoid long-term medication?

Clearly, some individuals with MS
should beginimmediate treatmentand
remain receiving treatment. Before we
had effective treatment for MS, it was
estimated thatas many asa third of pa-
tients with MSnever became disabled
from their disease. Although many of
these individuals no doubt had more
extensive disease than was then appre-
ciated, there could still be a subgroup
of patients with MS with an indolent
course who could safely avoid a life-
time of treatment without paying a
huge price in avoidable neurological
disability. Evenif such individuals ex-
ist, we are left with the practical prob-
lem of how to accurately identify them
before treatment is started.

One approach, as proposed by Pit-
tock and colleagues,' is to defer treat-
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ment until the patient’s course is bet-
ter established, possibly allowing those
with less aggressive disease to avoid
years of unnecessary treatment. But
as Frohman and colleagues” counter,
most people with newly diagnosed MS
do progress, and we must consider that
treatment could be less effective if
started later in the course of the illness.
An even more intriguing question, not
raised by either side, is whether anin-
dividual who begins treatment but
does exceptionally well could ever
safely discontinue treatment.

The issue of whether to treat a
chronic neurological disorder is cer-
tainly not unique to MS. Several years
ago, for example, children who had
even 1 nonfebrile seizure were gen-
erally placed on daily medication for
an extended period, and individuals
with epilepsy in addition to a chronic
neurological handicap were typi-
cally treated with antiepileptic medi-
cation for life. Armed with better
natural history data (showing that
only about a third of the otherwise
normal patients who have a single sei-
zure go on to have recurrent sei-
zures), the recent trend has been to
defer treatment at least until an-
other seizure occurs. The medica-
tion risk coupled with the evidence
that many patients can safely avoid
treatment has made us reconsider the
notion of treating every patient after
the first seizure. Likewise, we now
have enough information about the
natural history of epilepsy to make
it feasible to stop treatment in some
individuals after a long seizure-free
interval. Of course, many people with
epilepsy must continue taking medi-
cation indefinitely, and some of those
who try to stop must resume treat-
ment after the seizures recur.

What has allowed us to alter our
treatment approach for seizures is the

70. Pittock SJ, Mayr WT, McClelland RL, et al. Change
in MS-related disability in a population-based co-
hort: a 10-year follow-up study. Neurology. 2004;
62:51-59.

accumulation of specific information
that not everyone needs aggressive
treatment and that others can safely
halt therapy. Without such evidence
forindividuals with MS, it will be dif-
ficult to know for sure whether it is
ever safe to defer treatment. While it
would be wonderful if we could avoid
treating some patients with MS,
until we can distinguish these indi-
viduals from the others, it is probably
better to offer treatment to all patients
exceptin the setting of a clinical trial.
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We invite you to suggest contro-
versies and 3 names of potential au-
thors to write about either side of
the issue. Do not feel that you need
to exclude yourself. Please com-
municate with E. S. Roach, MD,
Department of Neurology, Wake
Forest University School of Medi-
cine, Medical Center Boulevard,
Winston-Salem, NC 27157; phone
(336) 716-1619; fax (336) 716-
9489 (sroach@wfubmec.edu).
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