
Abstract There is growing interest in the use of observa-
tional data to estimate treatment effects in chronic dis-
eases such as multiple sclerosis (MS). The main results
derived from postmarketing evaluations, in the last
2 years, of short- and long-term disease modifying drugs
(DMDs) effectiveness will be reported in this Review.
Moreover, some of the methodological improvements that
may be useful to enhance the quality of observational
studies will also be discussed.
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Randomized Controlled trial (RCT) is undoubtedly the
ideal way for providing evidence on drug efficacy.
However, particularly for answering long-term questions
in chronic diseases such as multiple sclerosis (MS), RCTs
are often infeasible because of their size, time, ethical
constraints and costs [1]. Even if an RCT is feasible,
interest often focuses on estimating treatment effects in
“real-world” settings, outside the tightly controlled con-
fines of an RCT. A major issue is that observational stud-
ies are more exposed to biases, which can partly be
addressed through rigorous study design or statistical
analysis [2]. Several possible methodological improve-
ments (matching, stratification, partitioning, adjustment,
and restriction) have been recently proposed and are
available to ensure validity when randomization is absent.
Propensity score (PS)-adjusted analysis, which can create
groups of patients who have similar likelihood of receiv-
ing a therapy, is the most common device currently used
to reduce bias in treatment comparisons in observational
studies [3]. PS analysis, taking into consideration param-
eters of interest that would likely affect the outcome, can
create balanced groups that have a similar likelihood of
receiving a therapy and resemble randomized cohorts of
patients [4].

By applying this method in a previous paper [5] we
evaluated the risk of worsening according to the length of
exposure to interferon beta (IFNb) in a large cohort of
2,090 multiple sclerosis patients collected by the Italian
MS Database Network. Overall 44,140 patient visits with a
follow-up of 22,143 patient years were evaluated. Forty-
one percent of patients were exposed to IFNb for up to
2 years, 39% for 2–4 years, and 20% for more than 4 years.
A Cox regression model was used to analyze two clinical
outcomes: disability progression and worsening of relapse
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rate. The technique of propensity score was applied to
reduce bias in the comparison of nonrandomized groups.
The risks of disability progression (HR=0.23; 95% CI:
0.17–0.30) and worsening of relapse rate (HR=0.19; 95%
CI: 0.14–0.27) were reduced by about four- to fivefold in
patients exposed to IFNb for more than 4 years, compared
with patients exposed for up to 2 years. The propensity
score technique confirmed the findings. The proportion of
days covered by IFNb treatment was lower (p<0.0001) in
patients exposed to IFNb for up to 2 years than in other
groups. The results suggest that a clinical stabilization
over 2 years of IFNb exposure may predict a subsequent
good clinical response to treatment.

In a more recent paper [6] we report beneficial effects
of IFNb treatment in 1,504 patients with relapsing-remit-
ting (RR) MS followed prospectively for up to 7 years.
Seventy-three percent of the patients were treated with
IFNb; the remaining patients were not treated. Cox pro-
portional hazards regression adjusted for PS showed sig-
nificantly reduced probabilities of worsening to second-
ary progression (hazard ratio, 0.38 [0.24–0.58]),
Extended Disability Status Scale (EDSS) 4.0 (hazard
ratio, 0.70 [0.53–0.94]), or EDSS 6.0 (hazard ratio, 0.60
[0.38–0.95]) in the IFNb-treated group. A sensitivity
analysis [7], conducted to evaluate the possible impact of
potential unmeasured confounding variables, confirmed
these findings. In a more recent analysis we evaluated the
impact of early (<=1 year from disease onset) vs. delayed
(>1 year from disease onset) IFNb treatment on long-
term disability in a cohort of 2,283 RR MS treated with
IFNb (N.625 in early group; N.1,655 in delayed group)
for up to 7 years in 15 Italian MS Centers. Cox propor-
tional hazards regression adjusted for PS showed that an
early treatment reduced significantly the risk of EDSS 4
(HR, 0.50, 95% CI, 0.28–0.91, p=0.024) and EDSS 6
(HR, 0.22, 95% CI, 0.05–0.91, p=0.037) compared with
a delayed treatment.

Brown et al. [8] analyzed DMD effectiveness, in a
cohort of 590 RRMS collected in a large database in
Nova Scotia, by an interesting pre-post treatment analy-
sis of change in EDSS. This study made it possible to
demonstrate a significant and robust impact of DMDs on
disability progression and an EDSS increase more rapid
in years following drug switches and treatment stops,

while RCTs were unable to address these issues.
In other words, data derived from observational stud-

ies complement results of RCTs.
Any attempt to assess treatment effectiveness within

the framework of properly conducted observational stud-
ies, once overt and hidden bias are taken into account,
should not have to be dismissed a priori [9].
Methodological improvements to enhance the quality of
observational studies are to be stressed given the avail-
ability of large longitudinal observational data in a num-
ber of databases that are being used by MS clinicians and
researchers around the world [10].
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