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New Agents for Multiple Sclerosis and the Difficulties that Lie Ahead

The future of therapeutic alternatives in multiple sclerosis (MS) at first

glance appears brighter now than at any time in the history of modern

MS therapeutics. A host of new agents, both oral and intravenous, are

in various stages of development. Patients and physicians alike have

been clamoring for oral agents and drugs with greater efficacy and

safety and better side-effect profiles than those currently available. Of

the oral agents in phase II or III clinical trials, there are cladribine,

laquinimod, fingolimod, BG-12, teriflunamide, and oral VLA-4

antagonists.  There are also new parenteral agents that promise better

efficacy but are not as far along in development as the oral agents.

These include dacluzimab, ofatumumab, ocreluzumab, alemtuzumab,

and atacicept. While there is considerable excitement about the newer

agents on the part of patients and physicians, problems with clinical

trial design could prevent these agents from coming to market even

though they may be safe and effective. 

Several issues with clinical trial design could pose serious problems for

both ongoing and future clinical trials in MS. One major problem is that

clinical trial populations in recently completed or ongoing studies have

been much less active than the clinical trial populations studied in the

pivotal trials of the mid-1990s.1 This was evident in the AFFIRM trial and

may have played a role in the failure of the REGARD, BEYOND, and FORTE

trials.2–4 In each of these trials, the overall on-study relapse rate was very

low: in REGARD it was 0.29, in BEYOND 0.35, and in FORTE 0.27. Phase II

studies of glatiramer acetate suggested the 40mg dose was superior to

the 20mg dose, but the FORTE trial—which compared the 20 and 40mg

doses in patients with relapsing–remitting MS—failed. This could have

occurred because the actual on-trial relapse rate was far lower than that

predicted in the power calculations, so statistical significance could not

be achieved. The same held true for the BEYOND study. A safety trial

comparing 250–500µg of interferon (IFN)-β-1b suggested that the 500µg

dose was superior.5 In the large phase III trial no difference between the

two doses was evident. Relapse rates were quite low at 0.35 overall,

suggesting that the population in this trial had very little activity or very

mild disease. In patients with mild disease it may be difficult to

distinguish between two effective agents, or between two doses of a

single effective agent. One would not be able to distinguish placebo from

an effective agent in a trial population of patients with benign MS.  

There are several reasons why the populations of patients entering clinical

trials differ from those in past trials and why patients enrolled in current

trials may have very low levels of disease activity. One reason is that there

are now many treatment alternatives and investigators are reluctant to risk

putting active patients into a clinical trial where they might be exposed to

a placebo or to an agent with a perceived efficacy that is less than what

might be desired. Another reason is that patients may now satisfy

diagnostic criteria for MS using McDonald criteria and may not experience

a second relapse.6 The most important reason probably lies in the inclusion
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standards. The majority of recent clinical trials have employed inclusion

criteria that require one relapse in the 12 months prior to study entry, or

two relapses in 24 months, or one enhancing lesion in month 0–12 and

one relapse in the 24 months prior to study entry. As a result, the easiest

way for a patient to satisfy entry criteria is to have a single relapse in the

12 months prior to study entry and the majority of patients entering the

trial will likely be enrolled according to that criterion. This relapse may be

mild or severe, as long as there is sufficient documentation of relapse. 

This criterion poses a problem: simply, one relapse in the 12 months prior

to study entry does not predict a sufficiently high rate of on-study relapse

to satisfy the power calculations employed in most trials. Patients enrolled

on the basis of a single attack in the year prior to study entry are likely to

show a placebo relapse rate of between 0.4 and 0.5. While the BENEFIT

trial was carried out on patients with clinically isolated syndromes with

two more magnetic resonance imaging lesions, 85% satisfied McDonald

criteria after two years, so that patients enrolled in that trial already had

MS.7 The placebo relapse rate was 0.4. If one back-calculates relapse rates

in BEYOND and REGARD, assuming a 35% decrease as reported in pivotal

trials, the result would be will in the range of 0.5. 

Most power calculations predict a placebo relapse of around 0.7 to 0.8,

based on the results of AFFIRM. If the actual placebo relapse rate that

occurs in a given trial is only half that predicted, the number of on-trial

events will be far too few to reach statistical significance unless 

the magnitude of the effect on relapses far exceeds that predicted in the

power calculations. That is an unlikely scenario. One solution to this

problem is to prolong the trial until an adequate number of on-trial events

have occurred. This is expensive and could significantly prolong the

clinical trial, but there is another problem with this approach. Relapse

rates are basically a surrogate for inflammatory disease activity. Counting

relapses in theory is quite simple, but the reality is more complicated.

There are confirmed relapses accompanied by a change in expanded

disability status scale (EDSS) and unconfirmed relapses that are not

accompanied by a change in EDSS. There are also pseudo-relapses, which

may mistakenly be counted as real relapses. In practice, new or recurrent

symptoms may be due to environmental factors or to mild inflammatory

disease activity. Whether or not these are counted as relapse may depend

on a variety of different factors. Even experienced investigators may have

difficulty deciding whether or not the event should be counted as a

relapse. The result is that, in patients with very low levels of disease

activity, the signal-to-noise ratio may drop and even prolonging the trial to

obtain the necessary number of events will not solve the problem. 

Another problem lies in the main secondary end-point: progression of

disability as measured by a one-point increase in EDSS confirmed at three

or six months. A review of past clinical trials reveals that the number of

patients who progress is in proportion to the placebo relapse rate. The

greater the placebo relapse rate, the greater the proportion of patients

who progress according to the above criterion. In the PRISMS trial the

placebo relapse rate was 1.5, and 36% progressed.8 In AFFIRM the placebo

relapse rate was 0.75, and 29% of the placebo group progressed.4 In

BENEFIT the placebo relapse rate was 0.4, and only 20% progressed.7 Most

of the phase III clinical trials currently in progress have employed the

progression of disability as their main secondary end-point and predict

that 30% of the patients on placebo will progress over a two-year period.

This end-point is used so that the registration with regulatory authorities

will include an indication for decreasing the progression of disability. Since

the placebo relapse is tied to the proportion of patients with disability

progression, the inclusion of patients with low levels of disease activity will

jeopardize this end-point. Also, a lower proportion of placebo-treated

patients will have progression of disability. 

Given the nature of the trial populations, it is entirely conceivable that

agents that are safe and effective could fail in clinical trials because of

faulty power calculations and inactive patient populations. The oral

cladribine trial (CLARITY) will soon be complete. The results of this trial

could serve as an indicator for future trials since it enrolled patients with

relapsing–remitting MS with one relapse in the year prior to study entry

and a predicted placebo relapse rate of approximately 0.75. Despite its

potent anti-inflammatory effects, it could still fail in clinical trials. 

It seems that an easy solution to the problem would be to restrict

inclusion criteria to those that predict a higher on-study relapse rate, such

as including only patients with two relapses in the two years prior to study

entry, or to those with one relapse and one enhancing lesion.9 However,

there is huge competition for clinical trial patients and only so many are

available. At present there are at least eight large-scale phase II and III

trials competing for the same patients. Pharmaceutical companies are

reluctant to limit entry and make it more difficult to enroll patients.

Limiting entry prolongs the duration of time required to fully enroll and is

far more expensive. Further, access to the agent in some markets may

require that patients satisfy the inclusion criteria used in the trial. This

could severely limit access to the drug once it has been approved. 

The alternative is to risk having drugs that are both safe and effective fail

in clinical trials. Given that clinical trials cost hundreds of millions of

dollars, it would appear more prudent to restrict entry to those patients

with more active disease. The next few years will see a number of trials

that used the entry criteria cited come to completion. It will be a very

interesting future full of uncertainty that will eventually lead to the use of

surrogate markers or vast modifications in clinical trial design. n 
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