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“...early identification of patients with a poor response to first-
line therapy may represent a crucial point to lead a different
therapeutic approach.”

Treatment options in multiple sclerosis
(MS) have dramatically broadened over the
past decade: immunomodulatory drugs,
such as IFN-f and glatiramer acetate (GA),
are currently applied as first-line therapies to
prevent disease activity in relapsing—remit-
ting MS (RR-MS) patients [1-4]. A recent
observational study based on data from a
large cohort of RR-MS Italian patients sug-
gested that IFN- treatment was associated
with a significant reduction in the incidence
of secondary progression and reaching
Expanded Disability Status Scale (EDSS)
scores 4.0 and 6.0 [5], two important mile-
stones in the history of the disease, corre-
sponding to limited walking ability and the
need for unilateral support when walking,
respectively. Nevertheless, a high degree
of variability is present in terms of disease
activity among patients during treatment
and a relevant number of subjects treated
with IFN-f or GA continue to experience
clinical bouts and disease progression.
Since alternative drugs more active against
MS are currently available (i.e., mitox-
antrone [6] or natalizumab [7]) and some
current Phase IIT investigational therapies,
in particular oral drugs (cladribine, teriflu-
nomide, fumarate, fingolimod and laquino-
mid), are going to be available within a few
years [8], early identification of patients with
a poor response to first-line therapy may rep-
resent a crucial point to lead a different ther-
apeutic approach. There are some difficulties
in detecting those patients, because a clear
and shared definition for the lack of response
to immunomodulating therapies in RR-MS
patients does not exist. Moreover, the major-
ity of data were obtained in subjects under
IFN-B treatment, while there are no data
available on patients treated with GA.

It has been suggested that criteria based
on disability progression are more sensitive
and more specific than criteria based on
relapse rate in patients on IFN-f therapy [9].
Moreover, the potential variables predictive
of ‘good’ or ‘poor’ response to IFN-f closely
depend on the @ priori criterion assumed [10].
Some clinical markers, such as disease dura-
tion, disability level and relapse rate prior to
IFN-f, have been suggested as predictors of
poor therapeutic response [11-13]. However,
the studies investigating the predictive value
of the aforementioned variables are conflict-
ing in terms of results and overall based on
short-term follow-up (2—4 years).

“...conventional MRI represents
a useful and accurate tool to
detect signs of subclinical
disease activity.”

Therefore, since clinical data were unsuit-
able to judge response to treatment, sev-
eral studies have been performed in order
to clarify the use of conventional MRI in
detecting the disease activity during ther-
apy [14-18]. It has already been well estab-
lished that conventional MRI represents a
useful and accurate tool to detect signs of
subclinical disease activity. The occurrence
of new active lesions (i.e., gadolinium-
enhancing lesions on T1-weighted postcon-
trast sequences) was five- to tenfold more
frequent than a clinical relapse, although
with a great variability among individu-
als [19]. In addition, it has been shown that
histopathology findings better correlate
with MRI than clinical signs [20]. Finally,
since it gives highly reproducible measures
on ordinals scales and allows a higher level
of blinding, MRI represents a powerful
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surrogate marker of latent disease activity adopted in randomized
controlled trials [19]. At present, MRI variables are used as primary
outcome measures of treatment efficacy in Phase II studies and as
a supportive secondary outcome in Phase I1II trials.

As it is noninvasive and increasingly available, the use of con-
ventional MRI to evaluate response to treatment in daily clinical
practice may provide an important index of long-term first-line
therapy effectiveness. Since the mechanism of action of immu-
nomodulating drugs encompasses the suppression of the inflam-
matory component of the disease [21], detecting persistent signs of
subclinical activity during IFN-f§ or GA use may induce a high
level of concern in the treating neurologist.

“...the use of conventional MRI to evaluate
response to treatment in daily clinical practice may
provide an important index of long-term first-line

therapy effectiveness.”

Some studies suggested that MRI parameters considered dur-
ing treatment (i.e., the accumulation of new hyperintense lesions
in T2-weighted sequences, the occurrence of enhancing areas in
T1-weighted postcontrast sequences, the presence of T1-hypontense
lesions [‘black holes’] and the development of brain atrophy) might
be useful to define the patient response status to IFN-f3 [14-18].

Natural history studies indicate that the presence of enhancing
lesions, even on a single MRI scan, is associated with an increased
risk of clinical relapses and forecasts subclinical demyelination in
untreated patients with a clinically isolated syndrome (CIS) sug-
gestive of MS or a RR-MS course [22.23]. In addition, detecting
gadolinium-enhancing lesions on a single MRI scan is an easier
procedure in evaluating the efficacy of the ongoing therapy and
does not require a baseline assessment.

Nevertheless, it has been demonstrated that the appearance
of new hyperintense areas on T2-weigthed sequences after
6—12 months of treatment is a more sensitive method for iden-
tifying a suboptimal therapeutic response, representing the
disease activity accrued over time [16,18]. The lesion burden as
seen on T2-weighted sequences than gadolinium-enhancing
lesions at the time of the clinical presentation is more predic-
tive of the clinical course of the disease and the extent of dis-
ability in CIS 24]. Also, there is evidence that IFN-3 exerts a
beneficial effect in reducing new T2 lesion formation over at
least 4 years [25]. Therefore, an increase in T2 lesion burden in

patients receiving therapy may represent an important marker
of suboptimal response, as demonstrated by some independent,
postmarketing surveys.

A post hoc analysis of the pivotal trial on intramuscular IFN-
B-1a indicated that patients with significant disease activity, as
measured by new T2 lesions during therapy with IFN-f, had
outcomes very similar to placebo-treated patients [16], not only
in terms of disability outcome (mean change in EDSS score and
in Multiple Sclerosis Functional Composite [MSFC] score), but
also in terms of development of brain atrophy, which was shown
to be more significantly related to disability compared with con-
ventional MRI measures. More recently, Rio and colleagues con-
firmed these findings, demonstrating that the occurrence of two or
more active lesions (i.e., the new or enlarging T2-weighted lesions
plus gadolinium-enhancing T1-weighted lesions) on the 12-month
MRI scan had a prognostic value for identifying patients with a
confirmed increase in disability after 2 years of therapy [18].

The main problem for the use of new T2-hyperintense lesions
is that their detection is resolution- and slice thickness-dependent
and, therefore, an approach based on the comparison between
baseline and follow-up images requires a careful accuracy in
repositioning the patient.

In conclusion, we are entering the second era of MS treatment,
since biological and oral drugs will be available in the next few
years for the prevention of MS attacks and disability progression.
Nevertheless, it is likely that immunomodulating treatment will
continue to be the first-line therapy in CIS and RR-MS patients,
mainly owing to the important safety concerns of the novel thera-
peutic agents. The identification of potential candidates to differ-
ent therapeutic approaches represents a key point in improving
MS management. Therefore, MRI variables, especially the early
accumulation of new T2-hyperintense lesions during immu-
nomodulating therapy, may represent more accurate and useful
markers in detecting suboptimal response to treatment.
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