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F
or a society so “connected” by modern technology, it’s
sometimes easy to forget that 25 years ago, there were
no iPhones or cell phones, no Google, no Vista, and no
MP3s. There were also no disease-modifying therapies
for MS. A quarter-century later, the FDA has approved

six disease-modifying treatment options, and several more
are in development. Compared to the roughly 10 years
elapsed from the nascence of investigational interferon to the
FDA approval of IFNβ-1b for MS, new developments seem
to occur at breakneck speed.

As with communications technology, where the pains of
adoption and integration frequently temper the benefits of
novel products, so it can be with therapeutics. New treat-
ment options mean new opportunities and possibilities, fre-
quently offering an improvement for patients not adequate-
ly served by current offerings. But sometimes the latest agent
isn’t necessarily the best for patients, especially those who are
managing well on an existing regimen. 

And like the glitches that prompted Vista developers to
take a “time out,” safety concerns associated with natalizum-
ab forced a brief withdrawal of the agent from the market.
Just last month, a new confirmed case of PML in the US
prompted renewed concerns about the agent and refocused
attention on many questions neurologists and patients have
been asking for years: When is it time to embrace the latest
MS therapy? What are alternatives? And how does one make
necessary treatment switches? We spoke to specialists who
share their suggestions below.

The Need for Therapeutic Switching
For a patient currently treated for MS, the question of
switching therapy typically emerges when there are issues

with intolerability or what may be termed “insufficient or
partial treatment response.” The latter may be difficult to
gauge. “There is a lot of angst about how you judge a subop-
timal response or therapeutic failure,” acknowledges Patricia
K. Coyle, MD, Professor and Acting Chair of Neurology and
Director of the Multiple Sclerosis Comprehensive Care
Center at the Stony Brook University Medical Center in
Stony Brook, NY. She notes that, “we don’t have excellent
biomarkers for disease progression or therapeutic response”
in MS. In fact, neurologists know that patients who show no
new lesions on imaging may be experiencing “silent” disease
that can be detrimental. As such, clinicians often wonder
whether any given patient is doing “well enough” on his or
her current therapy. 

Insufficient or Incomplete Response. Occurrence of
relapses and new clinical symptoms, progression of disabili-
ty, and identification of new lesions through imaging are
indicators of disease activity.

Ultimately, determination of the need to make a thera-
peutic change “comes down to an individual patient issue,”
Dr. Coyle says, emphasizing the need for active participation
of the patient in medical decision-making as well as physi-
cian sensitivity to the individual’s circumstances. 

Thomas Leist, MD, PhD Chief, Division of Clinical
Neuroimmunology and Director, Comprehensive MS
Center at Thomas Jefferson University in Philadelphia,
agrees. “It is very important that the patient is part of any
treatment decision. The patient is the one ultimately who
will need to be compliant,” he notes. “The patient is the per-
son who ultimately gives consent to make the switch.” 

Tolerability. “Intolerance of a given therapy despite
adjustments, including premedication or change of timing of
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administration, is an identifiable reason to switch,” says Dr.
Leist. Aside from adverse events or injection site reactions,
tolerability may encompass some “practical” issues, too. For
example, Dr. Leist says, a patient who does not do well with
sub-cutaneous injection may benefit from switching to an
agent without SC delivery.

Patient Desire. Noting that there are, “Always great
expectations when a new treatment becomes available,” Dr.
Coyle admits that it’s common for patients to ask whether
they may be candidates for natalizumab. While she says

patients are typically fairly knowledgeable about treatment
options, they rarely get the full picture from media reports
and other sources. “Patients don’t have a good sense of
potential side effects, how it’s administered, what the objec-
tive data are,” Dr. Coyle says. She recommends discussing
with patients each of these points, along with describing the
risk profile and sharing facts about patient numbers treated,
etc. 

Next, the conversation should focus on two key ques-
tions: How well is the patient doing on current therapy? And
how well is the patient tolerating therapy? If the patient is
doing well in both respects, considering a change may not be
indicated.

Dr. Leist advocates a similar approach. He says there are
three theoretical reasons to switch a patient to natalizumab:

1. The patient wants Tysabri because he or she perceives
it as more effective or more convenient. 
2. The patient is intolerant of current therapy.
3. The patient has incomplete response to their current
therapy.
Reason number one is not sufficient in itself, he main-

tains. “Patient desire is not enough… there need to be addi-
tional reasons for a switch, including intolerance to first line
therapies or continued disease activity on other regimens.”

Approaching therapteutic decisions with patients in this
way, he says, and comparing risks and benefits of natalizum-
ab relative to current therapy allows the patient to bring in
their own judgment of risk tolerance. Following such discus-
sions, a majority of patients who do not experience apprecia-
ble worsening and who tolerate their current treatment gen-
erally will not pursue a switch of the therapy. Neurologists
have a “certain sense of not wanting to rock the boat,” Dr.
Coyle observes. “If someone is doing as well as you’d like
them to and tolerating a therapy well, I think that is a very
good argument against changing the regimen.”

General Considerations. When contemplating a thera-
peutic change, four primary issues confront physicians and
patients, Dr. Leist says. One question is when and how to
switch therapies. Another is what mediation to switch to. As
noted above, the determination of what constitutes “incom-
plete response” that justifies a switch weighs heavily. Finally,
there seems to be an inherent assumption that the new ther-
apy is somehow “stronger” or more effective than the current
treatment, though this is rarely indicated by hard data. “By
virtue of trying it, one must believe that the other treatment
is going to be ‘stronger’ or more effective than what the
patient is on,” Dr. Leist says.

A Context for Change
Noting that there are now six FDA-approved disease-modi-
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When it comes to MS therapy, as noted in the main text,
many of the common protocols have emerged based on
anecdotal evidence and extrapolation from related but not
direct data. In fact, Dr. Leist points out, the FDA’s response
to the PML cases in the post-marketing period for natal-
izumab “was unprecedented.” He explains, “They reintro-
duced Tysabri as monotherapy and for patients who had
failed previous therapy though it was not studied in this
population in Phase 3 efficacy trials.”

Given that the newest and emerging agents are “power-
ful immunosuppressants,” clinicians pose some legitimate
questions. He notes, “there’s not a lot of guidance to allow
us to ascertain their relative effectiveness on a single
patient level.” 

The efficacy data clinicians seek may ultimately not only
come from the pharmaceutical industry, Dr. Leist says. He
notes that the nature of drug research is changing across
the medical field and says it is becoming increasingly
important for physicians to take an active role in initiating
and conducting research. “We as the interested people in
the field have our role and obligations to patients and to
the specialty,” he says.

Achieving the data necessary to elucidate best practices
in current MS therapy will require a collaboration between
physicians or the establishment of consortia of clinicians
who will agree to follow certain treatment protocols and
are committed to monitoring the results in a standardized
fashion. 

The MS Base Registry may be one step toward estab-
lishing the collaboration needed to obtain desired data.
Log onto msbase.org for more information.

The Missing Links



fying therapies for MS that span four different classes, Dr.
Coyle says, “It is highly likely that certain subsets of patients
may respond better to one class than another.” Therefore,
she says, in the face of insufficient response, “I think it’s
rational to think about changing the therapy to an agent
from a different class or an agent within the same class that
has a different frequency or dosing amount.” The latter con-
sideration would apply to the interferons. 

Until recently, fairly standard protocols guided therapeutic
change for patients with relapsing remitting MS and break-
through disease. “There are obviously many things that can be
done,” Dr. Leist says. Patients experiencing an insufficient
response to glatiramer acetate (GA) could switch to an interfer-
on or vice versa. Alternatively, the option for add-on therapy
exists. Patients on GA or IFN could be candidates for month-
ly pulse steroids or mitoxantrone. For patients on IFN, adding
azathioprine, methotrexate, or mycophenolate mofetil may be
of benefit; More recent studies suggest only modest effects of
combination. Existing protocols are “mainly supported by
anecdotal experience rather than evidence from controlled tri-
als,” Dr. Leist notes, but they are rational and have become the
norm in clinical practice. 

The relatively recent emergence of natalizumab has pre-
sented new options—and questions. The recently reported
case of PML in an American woman treated with 14 doses of
natalizumab (as monotherapy; she reportedly had previously
been treated with interferon, GA, and methotrexate), “may
change the way people feel about Tysabri—both physicians
and patients,” suggests Harold Moses, Jr., MD, Assistant
Professor of Neurology at Vanderbilt University in Nashville.
He maintains that there remains “some uncertainty” about
therapeutic switching with natalizumab, and notes that use
of the agent “is an evolving process. It’s evolving right in
front of us.”

Despite the breadth of discussion and questioning on the
part of neurologists, Jeffrey I. Greenstein, MD, Clinical
Professor of Microbiology and Immunology at Temple
University School of Medicine, and Director of the Multiple
Sclerosis Institute in Philadelphia, maintains that switching
to or from natalizumab tends to be straightforward.
“Switching has not been a particular problem,” he says.

Given the risk of PML associated with the combined use
of natalizumab with IFNβ and subsequent FDA actions, Dr.
Leist notes that—at least for the time being—a switch to
natalizumab is inherently “somewhat different” from thera-
peutic changes in the past. “The paradigm in this case is to
set aside current therapy rather than consider adding on,” he
says. He maintains that for a patient on IFN or GA who has
insufficient response or breakthrough, switching to natal-
izumab is reasonable, though he notes that there are no solid
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Dr. Coyle notes that some of the “conventional wisdom”
about therapeutic changes in MS are incorrect. Avoid
these common misconceptions:

1. Patients switching to or from natalizaumab require
a washout.

There are no data to support a therapeutic washout peri-
od, and product labeling does not require it. “There’s a lot
of misinformation. People think that it’s an established
concept, and it’s really not,” Dr. Coyle says. She does not
use washouts in her practice. She says to maintain the
current therapy until the patient is ready to start natalizum-
ab—with insurance coverage cleared and an infusion site
identified.

2. Patients who have a significant flu-like reaction to
IFNβ will have worsening symptoms if the dose or
administration frequency are increased. 

If a patient has flu-like reactions to IFNβ, some clinicians
hesitate to switch to a higher-dose or more frequently
administered IFN, even if the patient is experiencing break
through. Dr. Coyle says this fear is unfounded; in fact,
patients may actually find the flu-like symptoms improve
with the new higher dose or more frequent administration
cycle.

3. If a patient does not have sufficient response to
one IFNβ agent, consider trying the other.

According to Dr. Coyle, with the exception of specific
side effects or injection site reactions associated with ther-
apy, it makes no sense to switch a patient from Betaseron
to Rebif or vice versa. A switch to a different class of agent
is more reasonable.

4. The onset of action for glatiramer acetate can be
slow.

This notion has persisted for
some time, but Dr. Coyle says
that the data suggest that the
onset of action of GA is not
particularly delayed, and not
as slow as many clinicians
have traditionally believed.

Common Misconceptions About Therapeutic Change in MS



data available to guide that decision and to judge efficacy of
natalizumab in this population. 

“I don’t think that one can really use natalizumab in com-
bination at all,” states Dr. Greenstein, adding that such use
is “not appropriate” given the known risks. Plus, he points
out, the available data do not suggest that there was any
additional benefit from the combined use of natalizumab
plus IFN compared to natalizumab alone. 

However, “It is possible one might see combination ther-
apy with natalizumab therapy in the future,” says Dr. Coyle,
noting that theoretically it could be added on to an IFNβ or
GA, which is not an immunosuppressant. “One combina-
tion one will never see is an immunosuppressant with
Tysabri,” she adds.

Dr. Moses says that, in theory, use of natalizumab in com-
bination with GA (though there are theoretical concerns
about GA preventing natalizumab from targeting the CNS)
or oral agents could be of benefit, “but it’s not something
that is going to happen anytime soon.” He adds, however,
“that it’s clear that this result of PML in the most recent case
is not due to the combination of interferon and Tysabri.” In
fact, patients who developed PML on monotherapy did so
more quickly than those who developed the infection under
combination natalizumab/IFN therapy in trials.

Switching with Natalizumab
Discussion of natalizumab therapy and therapeutic switch go
hand-in-hand because, for the most part, the agent is consid-
ered a second- or third-line treatment option. “Package
labeling puts it in the second or third line position,” Dr.
Leist says. Dr. Greenstein agrees. “I believe it is a second-line
option, in the sense that the patient should have failed inter-
feron or glatiramer acetate therapy prior to initiating natal-
izumab,” he says. Dr. Coyle concedes, “in certain cases it can
be a first line option,” such as in an African-American
patient with significant disease. 

“When faced with continued activity on MRI (gadolini-

um enhancing lesions) in the face on ongoing interferon
(IFN) therapy, check for neutralizing antibodies to indicate
IFN therapy is no longer indicated, urges Dr. Greenstein.
There may be a slightly higher rate of developing natalizum-
ab antibodies in patients who developed IFN antibodies, he
says, so monitor closely for the latter.

Although not indicated, many clinicians have instituted
washout periods of differing durations for patients switching
to or from natalizumab. Dr. Greenstein says a period of two
weeks is typical for a patient transitioning from IFN to
natalizumab; four weeks for those transitioning from natal-
izumab to IFN. Dr. Leist notes that some clinicians require
no washout, while others wait up to three months. Dr.
Moses says a four-week washout period is reasonable for a
patient transitioning from IFN or GA but says patients on
combination regiments that include immunosuppressants
like methotrexate may require a washout of three months or
more. A patient who has received cyclophosphamide, for
example, may require a six month washout, he maintains.
He notes that specific biomarkers (white blood cell counts,
CD4+, CD8+ cells) can be monitored to indicate immune
status. For patients switching from natalizumab to IFN or
GA, Dr. Moses says a washout probably isn’t necessary,
though some clinicians wait about four weeks.

“You don’t really need a washout so long as we’re not talk-
ing about an immune-suppressing drug,” Dr. Coyle main-
tains. “The notion of a washout seems to be an intellectual
construct people have made without terribly good data to
support it.” She says that imposing a washout can even be
detrimental in the case of a patient with breakthrough dis-
ease activity. “You want to get that patient on an agent they
may respond to as quickly as possible,” Dr. Coyle stresses.  

Initiating Natalizumab Therapy. Our specialists agree
that overall, natalizumab is very well tolerated. “We monitor
patients carefully both clinically with three-month clinic
appointments and MRI annually or as needed,” Dr.
Greenstein says, adding that more frequent imaging may be
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Betaseron (interferonβ-1b) 

Avonex (interferonβ-1a) 

Copaxone (glatiramer acetate)

Novantrone (mitoxantrone)

Rebif (interferonβ-1b)

Tysabri (natalizumab)

1993

1996

1996

1999

2003

2004; 2006

SC injection; Every other day

IM injection; Once per week

SC injection; Once daily

IV; Every three months

SC injection; Three times per week

IV; Every four weeks

Table 1. Disease-modifying MS Therapies and Approval Dates
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An investigational once-yearly therapy for MS shows great promise, but with it comes increased risks. Alemtuzumab

(Campath, Genzyme/Bayer Healthcare) is FDA-approved as a single agent for the treatment of B-cell chronic lympho-

cytic leukemia (B-CLL). In a phase 2 clinical  study involving 334 previously untreated MS patients, subjects were ran-

domized the receive either once-yearly alemtuzumab or high-dose IFNb-1a. 

Patients treated with alemtuzumab had a 74 percent lower risk of relapse and 71 percent lower risk of sustained accu-

mulation of disability compared to those receiving IFN. The recently reported results (NEJM 359(17):1786-801) show that

even two years after the last dose of alemtuzumab, patients maintained benefits of therapy.

However, one alemtuzumab-treated patient who developed immune thrombocytopenic purpura died, prompting the dis-

continuation of alemtuzumab therapy after subjects had received just three annual doses. Two additional cases of

immune thrombocytopenic purpura were reported. In a statement about the study, Genzyme’s Chief Medical Officer

Richard Moscicki, MD, noted that there was no increased risk for opportunistic infection and explained that the compa-

ny has been, “able to create a robust patient monitoring program that allows us to proceed into our two international

phase 3 trials with greater assurance on safety associated with patient management. 

There was no difference in outcomes with the 12mg dose of alemtuzumab compared to the 24mg dose. Among other

findings reported in the recent publication:

Mean disability score on a 10-point scale . . Alemtuzumab  + 0.39 points; IFN -0.38 point

Lesion burden (T2-weighted MRI). . . . . . . . . Reduced in alemtuzumab versus IFN

Brain volume, month 12 to month 36 

(T1-weighted MRI) . . . . . . . . . . . . . . . . . . . . . Increased in alemtuzumab; Decreased in IFN

Adverse Events: Alemtuzumab IFN

Autoimmunity (thyroid disorders) 23% 3%

Immune thrombocytopenic purpura 3% 1%

Infections 66% 47%

Additional data from secondary analysis of the data were presented at the World Congress on Treatment and Research

in Multiple Sclerosis and reported by Genzyme and Bayer. Among those findings:

Alemtuzumab IFN

Clinically disease-free (absence of 
relapses and sustained accumulation of 86% 63%
disability), Year 1

Clinically disease-free, Year 2 81% 48%

Clinically disease-free, Year 3 71% 39%

Relapse-free over time, Year 1 91.1% 69.3%

Relapse-free, Year 2 88.2% 58.5%

Relapse-free, Year 3 80.2% 51.6%

MS Research: New Directions



mandated based on the clinical presentation and any indica-
tions of active disease.

For patients who may require a washout prior to initia-
tion of natalizumab, Dr. Moses says it is essential to main-
tain any treatments aimed at symptom control and urges use
of steroids to treat any relapses. If patients require a lengthy
washout period but develop multiple relapses during that
time, it may not be feasible to withhold disease-modifying
therapy, Dr. Moses says. It may not be appropriate to make
the patient wait for natalizumab, so a
different therapy may be indicated.

Dr. Greenstein offers this caveat to
clinicians, whether or not they insti-
tute an IFN washout: “Do not with-
draw the current therapy until the
insurance company provides preau-
thorization for natalizumab therapy.”
While he has seen far more acceptance
of natalizumab on the part of insurers,
Dr. Greenstein says he suspects that
coverage may continue to be a prob-
lem in some areas. In her experience
overall, Dr. Coyle says that “in the
Northeast it may be just a tad more
difficult” to obtain approval for natal-
izumb compared to interferons or GA.
In some regions, there may also be
minor difficulty in identifying infu-
sion centers.

Dr. Greenstein also points out that
insurance coverage is just one element
of the therapeutic cost equation. Patients may have difficul-
ty affording copays for therapy, so discuss costs with them.

Discontinuing Natalizumab. Given its status as a sec-
ond- or third-line treatment option, a patient who discon-
tinues natalizumab will likely return to a treatment he or she
has used in the past. The primary reason for discontinuing
natalizumab, then, is typically tolerability. “In my experience
the only reason for our patients to discontinue therapy is
that they have had allergic reactions to natalizumab or devel-
op natalizumab antibodies,” Dr. Greenstein says.

In the case of switching from natalizumab back to an
interferon, Dr. Greenstein recommends a waiting period of
about a month. While he finds this reasonable and suspects
it is relatively standard practice, he observes that it’s only
speculative. “We need a database to advise us.” As noted pre-
viously, Dr. Coyle does not institute a washout period.

A New Paradigm 
Overall, comments from our specialists establish natalizum-

ab as an important treatment option for patients who cannot
tolerate or do not have sufficient response to IFN and/or
GA. In occasional instances, it may even be a first-line
option. Natalizumab has been well-tolerated, and therapy
can be initiated fairly easily, as described above. Other than
occasional nausea or fatigue that diminishes with continued
use, “natalizumab has been remarkably free of any short-
term side effects with its use,” Dr. Greenstein maintains. So
why is there still apparent apprehension about therapeutic

switching? 
PML Risk. Administration of

natalizumab presents a risk of man-
ageable allergic reactions, and
monotherapy is associated with a low
relative risk of PML, but Dr.
Greenstein notes that the actual risk is
unknown. He observes that risk of
PML appears to be a class-wide risk
associated with the new generation of
immunomodulators in development
for various indications. “Adequately
effective immunomodulators are
going to come with increased risks,”
he asserts.

“We still don’t know who may be
at risk for PML,” Dr. Moses observes.
He reminds that there is still no clear
indication if and why some patients
may be at higher risk for PML com-
pared to the general population. 

Concerns about PML need not
prevent neurologists from prescribing the agent, but Dr.
Moses urges clinicians to develop a comprehensive manage-
ment plan in the event a case of PML would emerge. “People
should think carefully about what they would do…They
should have a plan in place,” he says. Resources are available
to help clinicians devise and implement a plan. Local univer-
sity centers can offer advice in devising a plan and in
addressing a case of PML should it develop, Dr. Moses says. 

The concept of clinical vigilance is key, Dr. Moses says.
Inform all patients to report any new symptoms to the neu-
rologists as soon as possible. If patients understand why they
need to be vigilant, and if they recognize that intervention is
most effective the earlier it’s implemented, then they stand a
greater chance of receiving an accurate diagnosis and appro-
priate treatment more rapidly.

Emerging data should help elucidate the risk of PML, Dr.
Moses speculates—perhaps within six to 12 months. “We’ll
start to understand what these patients look like” and may
know what the risk factors or predispositions may be. 

Dr. Moses urges clinicians to
develop a comprehensive 

management plan should a
case of PML emerge. “People
should think carefully about
what they would do…They

should have a plan in place.”
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Risks in Context. Each agent has its own adverse events,
and prescribing physicians must be familiar with them. It’s
also essential to consider the risks of each agent relative to
other agents for the same indication. For example, Dr.
Greenstein says, “Mitoxantrone presents a one to four per-
cent risk of leukemia or cardiac damage.” He contends the
risks associated with mitoxantrone are greater than those for
adverse events with natalizumab.

“Overall, the risk for every agent is going to have to be
evaluated in how we make decisions and recommendations,”
he adds.

Knowledge of Immunology. Dr. Greenstein notes a lack
of familiarity with natalizumab and similar immunomodula-
tory agents, which he says may account for questions and
concerns among clinicians. And he admits that the field of
immunology is likely to get more complex rather than sim-
plified. Current training for neurologists, “does not cover
immunology to the point clinicians need to know it and the
range of issues associated with these drugs,” he says. If and
when the field of agents grows, neurologists may need train-
ing in immunology or the collaboration of immunologists.

On the other hand, he says, “It’s fairly easy and conven-
ient to use IFN and glatiramer acetate and mitoxantrone,”
but these agents initiated a paradigm shift in MS treatment
when they first emerged.

Upgraded Communication
Proceeding cautiously is natural, Dr. Leist says, but he argues
against fear or undue concern. “It is reasonable for practi-
tioners to be a little hesitant” about a new therapy, Dr. Leist
maintains. “It is reasonable to have an element of skepticism
and to consider options and to know what the knowledge
base and what the knowledge base isn’t.” 

Dr. Greenstein has personal experience from 120 patients
treated with natalizumab, and he says generally they have
shown “remarkable improvement.” In the last five months,
he has not had a patient in the hospital. Of course there have
been some exacerbations, but he says these have required
either IV or oral corticosteroids. “Natalizumab has revolu-
tionized my practice as much as the interferons did when
they first came out,” he says.  

“Natalizumab is generally well tolerated and represents a
valuable tool in the treatment armamentarium. Relapses and
disease progression can continue to occur in patients on
natalizumab.” cautions Dr. Leist.

Urging physicians and patients to remember that natal-
izumab “remains a very effective therapy for people with
relapsing MS,” Dr. Moses says parties must remember to
“balance the risks and benefits.” He adds, “Conversation
between the patient and the doctor and staff is critical.”   PN
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