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Here's a look at how outcomes measures are evolving, and what
clinicians can do to offer patients more precise information about
what they can expect.

A lthough the phrase was first used to describe the
contrasts between 18th century England and
France, many multiple sclerosis specialists can
apply the words, “It was the best of times, it was
the worst of times” to the current state of the

research pipeline for this condition, particularly in light of the
events that transpired in 2005.

At this point in time, neurologists can do more than ever
before to influence the course of this notoriously capricious
condition. Jean-Martin Charcot first recognized MS as a dis-
tinct, independent disorder in 1868, nine years after Dickens
wrote his immortal line, but it took more than 100 years for
ACTH and steroids to become the first effective treatments for
the disease. With the 1980s came trials for immunosuppres-
sants, namely cyclophosphamide, cyclosporine, azathioprine,
methotrexate and the first pivotal glatiramer acetate trial.
During that decade many MS researchers began to notice how
much could be learned about the condition through study, and
began to grow confident in their ability to influence the course
of the disease. The 1990s brought the new paradigm of
immunomodulation, which gave the field beta interferon and
glatiramer acetate. 

By the start of the 21st century, researchers began consider-
ing new, more sophisticated targets for MS research. Then,
early last year, the mainstream media was filled with news
about Biogen Idec and Elan Corp. voluntarily withdrawing
natalizumab (Tysabri) from the market only months after the
drug had received fast-track approval from the FDA. This tem-
pered the enthusiasm of many investigators, who now started
thinking less about the drug’s possibilities and more about its
adverse effects. Safety has of course always been monitored, but
the incident will now encourage greater vigilance for unexpect-
ed results. 

Thus, even though MS specialists have more knowledge and
treatments at their disposal than ever before, the MS commu-
nity is entering 2006 in the relative “worst of times.” The
increased emphasis on long-term safety contrasts with the still
pressing need to get effective therapies to market as quickly as
possible. Instead of looking forward to the breakthrough,
researchers have begun assessing the new therapeutics from the
drawing board to publication to determine how safe and effec-
tive they really are. And since there are so few promising ther-
apies far enough along in the research process to seem clinical-
ly applicable, there is little in the field to get excited about at
the moment.

Despite the loss of optimism, the process of rethinking what
we know about MS will help research in the long run. Taking
the time to re-evaluate what exactly studies are measuring may
help us determine what makes a treatment effective.  

Which Outcomes Come Through?
According to Fred D. Lublin, MD, Professor of Neurology at
Mount Sinai School of Medicine and Director of the Corinne
Goldsmith Dickinson Center for Multiple Sclerosis in New
York, the diagnostic criteria for MS have changed significantly
from the early days. Each change also altered the outcomes
measured by the trials, and ultimately the population being
studied. Therefore, each change makes it a little more difficult
to compare to the populations previously studied.

In addition, the outcomes measured vary significantly
between studies. Some of the more common treatment targets
cited in research are:

• Relapse rate
• Disability/progression
• MRI activity
• MRI lesion burden

January 2006 Practical Neurology 51

     



• MRI lesion evolution
• Qualify of life measures
• Other clinical outcomes
• Other MRI measures
Some of the best-known MS treatments, such as glatiramer

acetate and interferon beta 1b and 1a, used relapse rates as their
primary outcome during their original research. The yearly
relapse rate is generally accepted as what the actual patient
group experiences. It is probably a more valid comparison
between groups and treatments than comparisons with place-
bo in pivotal trials. 

While MRI measures can show lesion activity, it’s important
to note that not all therapeutic targets are created equal. For
instance, quality of life may seem like a good indicator of a
treatment’s benefit because the overall goal is to improve
patients’ well being. However, definitions of “quality of life”
vary widely and should evolve to reflect the new realities of MS
management. If relapses are reduced, patients—particularly
newly diagnosed patients who enter therapy with no precon-
ceived notions—may not report a higher quality of life. Why?
If a patient does not have prior experience with relapses, it is
difficult to grasp that absence of relapses is a quality of life ben-
efit. New patients often simply do not have an awareness of
episodes they never had or expected to have. They may even
report a decreased quality of life if the therapy involves fre-
quent injections, due to the discomfort caused by needles, even
if it helps control their condition. 

What’s more, some trials are unsuccessful because they lack
coherence. The primary outcome measure is what success or
failure is determined by, but multiple outcome measures could
keep the trial from effectively measuring anything.  Other tri-
als fail in spite of coherence, when the primary endpoint is not
significant. Investigators need to declare what they are trying to
achieve before deciding what they intend to measure to be sure
their additions to the existing literature will be notable ones.

The Price of Placebo Groups
The capricious nature of multiple sclerosis can make clinical
research uncertain. To determine an effective course of therapy,
we need a placebo or some form of active comparator. 

Dr. Lublin says that if one only looks at comparison charts
and the numbers from recent studies, “the placebo actually
seems like a decent treatment.” For instance, in the IFN beta-
1b study group (Neurology 1995;45:1277-1285) the placebo
actually seems relatively effective at holding down the annual
relapse rate over five years. Although its marks are 33 to 24 per-
cent lower than the treatment group, placebo use still seemed
to show an effect. More importantly, the treated group did sig-
nificantly better. This shows the importance of using a placebo
group in interpreting trial outcomes.

Institutional review boards manage the ethics of a trial by
protecting the people who signed a consent form to partici-
pate. But when placebos are used for a progressive disorder like
MS, there is a price to be paid by those in the placebo group.
Exactly what this price is unknown at the start of the trial, as
there is no established benefit to be denied from the patient.

Nevertheless, other studies of IFN beta and glatiramer
acetate trials over long periods of time have shown some poten-
tial harm to individuals not in the treatment group. Those who
receive high-dose interferon had a noticeably lower rate of dis-
ability as measured by the Expanded Disability Status Scale
than those in both the placebo group. In some studies, when
patients were put on an active treatment after three years, their
relapse rate dropped dramatically. Although their disability rate
flattens out, they never seem to “catch up” to those who were
on the active treatment throughout the trial. This demonstrates
that the exacerbations that occur while a patient is on placebo
can often leave residual deficits. 

Another shortcoming is the wide variation in populations
studied by different placebo-controlled trials. Every trial is a
universe unto itself, and different measurements along with
different circumstances may make a placebo seem more or less
effective compared to the treatment being studied. Ideally, we
would have a “virtual placebo” that would always provide the
same baseline no matter what the other factors are, but realis-
tically we have to note how the nuances may lead to big num-
bers but small actual results.  

To help keep the study coherent, there are many MS trial
methodology issues to be considered when designing a place-
bo-controlled trial:

• No prospectively designed, fully blinded, direct head-to-
head trials are possible.

• Different use of placebo control and blinding can affect
the results.

• Different inclusion criteria can lead to different popula-
tions.

• Different measures of efficacy can show different results.
• Different durations of follow-up can give different out-

looks.
• Different mechanisms of action of agents studied can

show different data.
• No laboratory studies, including MRI, meet FDA require-

ments as surrogate markers for prognosis.
• Patients who drop out of the study can bias the results. 
Using comparison groups for MS is further complicated

by the fact that long-term placebo controlled studies are
unethical. Therefore, it is often important to study individu-
als who have no available therapy or refuse available thera-
pies, e.g., do not want injectable treatments, to establish a
baseline for efficacy.

MS Treatment Goals
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Serious Side Effects
When prescribing immunomodulatory therapies, physicians
are administering seriously potent treatments with concomi-
tantly serious side effects. The nature of these agents call for
better ways of prognosticating what these will be.
Unfortunately, the natalizumab incident is proof that the cur-
rent ability to predict risk/benefit trade-offs is frustratingly
imprecise.

Natalizumab was withdrawn from the market after two
cases of progressive multifocal leukoencephalopathy (PML)
appeared in the natalizumab/IFN group after more than two
years of exposure. Another case of PML was found in a
Crohn’s patient who had a total of eight doses spread over 18
months. This raises questions about the potential mechanism
of action between a single and combined therapy, and also
the impact of the mechanism on the onset of PML and ulti-
mately whether serious adverse events are the result of
increased immunomodulation. The good news about the
Tysabri situation is that no more cases have been reported;
the bad news is that we still do not know why these deadly
incidents occurred. 

In the aftermath of Tysabri, there will likely be more

caveats to consider when evaluating the effectiveness of trials
comparing immunomodulatory drugs, including;

• differences in trial designs
• differences in definition of endpoints
• differences in frequency of monitoring
• change of disease subtype during trial
• dissimilar patient populations recruited
• differences in reporting
• differences in placebo group
What’s evolving is a more nuanced way to interpret treat-

ment “success” that takes into account factors such as these,
but thus far it is too soon to predict what the next wave of
study protocols will look like.

Learning From Mistakes 
As we start thinking about some of the new directions in MS
research, it may help to look back at some of the negative and
problematic studies. Looking at the difficulties encountered
by older agents may give us some clues about what could
work in the future.

Several studies, such as for oral myelin, made it as far as
phase III before researchers determined that the placebo
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New Turns in the Therapy Pipeline
There are a number of treatments for MS in the works that take different approaches to
treating the disease. Here is a small sample of the ongoing studies from the National
Multiple Sclerosis Society that have shown promise in 2005:

• Early-stage clinical studies are attempting to inhibit immune cells that recognize
myelin, including “peptide therapy” at the VA Medical Center in Portland, OR, and a
research trial involving a synthetic version of a protein in Myelin, MBP8298 (BioMS
Medical Corp.) being tested in over 500 secondary-progressive patients.

• Immune cells produce cytokines that help regulate immune responses. Scientists are
seeking ways to block harmful cytokines and enhance the activity of protective cytokines
and regulatory immune cells, such as the experimental antibody ABT-874 from Abbott
Laboratories, which attempts to block interleukin-12, a powerful immune messenger.

• Two different experimental oral therapies showed positive results in preliminary phase
II trials. The data suggest that FTY720 (Novartis Pharmaceuticals Corp.) and temsirolimus
(Wyeth Pharmaceuticals) warrant further clinical study.

• Investigators such as Rhonda R. Voskuhl, MD, of the University of California at Los
Angeles have been experimenting with the ability of sex hormones to alter disease activ-
ity in MS, i.e., a clinical trial of testosterone in men and sex hormones in MS models.

• Researchers are testing the potential of drugs already approved for other disorders,
including statins, which can alter immune response, and agents that may be protective of
nerve tissues, such as atorvastatin calcium (Lipitor).

       



groups did better than the treatment arms. Other trials may yet
prove useful upon further review. For example, the PROMISE
trial for glatiramer acetate was stopped after a planned interim
analysis indicated that the primary outcome measure of con-
firmed time to EDSS progression would not be met for the pri-
mary progressive MS patients under treatment, although a post
hoc analysis showed a trend in favor of a beneficial effect. 

Other problematic but important studies have shown how
some good ideas could be held back by problems. TNF
inhibitors, used for rheumatoid arthritis psoriasis and irritable
bowel disease, showed promise in animal models of MS but
this did not transfer to humans. Linomide was found to cause
myocardial infarctions in phase III trials. Alemtuzumab
(Campath) seemed very effective, but three patients in a study
developed idiopathic thrombocytopenic purpura, with one
fatality. Other patients developed Graves’ disease from this
treatment.

Challenges for Designs
Dr. Lublin says that at present the null assumption for MS is
that no single agent in the current pipeline will eliminate all
the disease’s activity. Therefore, researchers are looking to com-
bination therapy and taking advantage of differing mecha-
nisms of action and different therapeutic targets. 

For instance, using two agents to respectively treat inflam-
mation and degeneration could go a long way towards control-
ling this condition. The prospect of using combination thera-
pies to create a synergy of multiple immunomodulatory and

neuroprotective mechanisms of action to combat both the
punitive and degenerative aspects of this illness is an interest-
ing one. However, it would also mean prognosticating the
adverse effects of both agents to avoid harming the patient, and
for now that is beyond our abilities.

Dr. Lublin says dose optimization is also an interesting area
of study, as finding the right amount of a treatment could help
the physician to maximize the benefits while minimizing the
problems. “At present, though, we have little usable informa-
tion in this area,” he says. 

Looking Forward to Better Days
It may be true that there are more unanswered questions about
MS now than ever before. However, in clinical research, this is
often an auspicious omen.  Far from being at a dead end, the
MS community is now in a place where researchers can con-
template sophisticated new research protocols while looking
back at ground-breaking early research and “standing on the
shoulders of giants,” as Isaac Newton said long ago to describe
a shift in scientific viewpoints that comes with increased
sophistication.

The very fact that experts are asking a plethora of questions
instead of only a few big ones shows how significantly the MS
field has evolved and been refined. Reassessing what we know
about MS and how future studies are to be conducted will go
a long way towards furthering what neurologists can do for
patients, one day hopefully ushering them into a state that can
truly be called “the best of times.”  PN
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Much Pain, No Gain
MS patients are likely to hear about a wide array of alternative treatments when they
search for more information about these conditions. Most of these, including Prokarin,
hydrogen peroxide and vitamin megadoses, have no proven benefit in medical literature
and are often regarded as wastes of money by professional opinion. One very natural
alternative therapy can reliably be called false according to the existing research and you
may want to warn patients from this painful and ineffective option.

Physicians at the University Medical Center Groningen in The Netherlands examined the
effectiveness of bee stings by randomizing 26 patients to 24 weeks of the therapy, fol-
lowed by 24 weeks without the treatment, or the same regimen in the reverse order. The
patients received the therapy three times per week, with the number of stings being
gradually increased up to 20. The results showed no difference between treatment in
new treatment in the number of new gadolinium enhancing lesions in an MRI, which
was the primary outcome measure, and the patients showed no improvement in disabili-
ty, fatigue or quality of life. The study’s authors concluded that physicians should advise
patients to avoid this therapy unless better evidence to justify its use becomes available.
(Neurology 2005;65:1764-1768)

          


