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OVERVIEW OF IMMUNE DYSFUNCTION IN MULTIPLE SCLEROSIS

Immune dysregulation is thought to be a key factor in the pathogenesis of multiple sclerosis (MS). This insight
has led to the development of immunotherapeutic agents with targeted and varied mechanisms of action. Newer
immunotherapies, which offer enhanced efficacy, are also associated with immune-related toxicities that must be
anticipated and managed throughout the course of treatment. Moreover, strategies and risks related to treatment
sequencing have become more complex, creating decision-making challenges for clinicians.

To address the need for education about this topic, the Consortium of Multiple Sclerosis Centers (CMSC), the
International Organization of MS Nurses (IOMSN), and Catamount Medical Education have developed Immune
Dysfunction in Multiple Sclerosis: Modern Considerations in Treatment and Management, an educational program
that is intended to improve clinicians’ knowledge of the role of immune dysfunction in treatment and management
considerations for patients living with MS. This concise publication was developed to provide you with expert answers
to frequently asked questions (FAQs) from participants of the program. If you would like to view the full online activity,
please visit FAQMS.com.
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Disease-modifying therapies (DMTs) for MS are often described as “immunosuppressive” or
? “immunomodulatory.” Is there a meaningful distinction between these terms, and if so, which of
J the MS therapies do you classify as immunosuppressive?

Dr. Lublin: | et’s begin with some definitions. Traditionally, immunosuppression refers to inhibition of the
immune response through direct cytotoxicity and/or bone marrow suppression. In contrast, immunomodulation
is defined as alteration of immune function, generally involving inhibition of inflammatory cytokines and/or
shifting of immune balance to an antiinflammatory response. -

While immunosuppression and immunomodulation are theoretically distinct concepts, immunosuppressive
therapies are also immunomodulatory because they secondarily alter the function of the immune system.
Therefore, | tend not to classify DMTs as distinctly one type or the other. The most important point, from a
practical perspective, is that all available DMTs that we use to treat MS are immunomodulatory in one way
or another. As a result, most DMTs are associated with some degree of decreased resistance to infection.
Understanding which parts of the immune system are affected by each therapy helps us anticipate and
manage the associated risks.

Dr. Shin: The distinction between immunosuppression and immunomodulation may be more meaningful in
certain contexts than in others. For example, we know that previous treatment with an immunosuppressant
increases the risk of progressive multifocal leukoencephalopathy (PML) in patients treated with natalizumab.
But which therapies are considered immunosuppressive for the purposes of stratifying PML risk? In the
studies that were used to develop the PML risk stratification algorithm, the following therapies were classified
as immunosuppressants: mitoxantrone, methotrexate, azathioprine, cyclophosphamide, mycophenolate,
cyclosporine, tacrolimus, docetaxel, fluorouracil, and temsirolimus.®

All of those drugs are chemotherapeutic agents that are known to cause general immunosuppression. Matters
are more complicated now that we have an increasing number of DMTs that selectively deplete or sequester
certain types of immune cells. Some of us might classify these targeted therapies as immunosuppressive,
whereas others might consider them immunomodulatory. In the end, | agree with Dr. Lublin that such
classification can be difficult, and that it is less important than understanding the underlying mechanisms and
the potential implications.

Does testing for antibodies against the John Cunningham virus (JCV) have a role in the management
'_l of patients who are starting or continuing treatment with a therapy other than natalizumab?

Dr. Lublin: The short answer to this question is “no,” and there are 2 main reasons. First, although PML has

been reported in patients treated with other DMTs (eg, fingolimod and dimethyl fumarate),* the incidence in these
patients is so much lower than it is in natalizumab-treated patients that testing for the JC virus just isn’t warranted.
The second reason, which is really the crucial argument, is that the assay used to detect serum anti-dJCV
antibodies has only been validated for use in the context of natalizumab treatment for MS.®

Dr. Shin: | completely agree with Dr. Lublin’s response. Anti-JCV antibody testing, including the JCV index, has
meaning only when considering treatment with natalizumab. Specifically, the JCV index can help stratify risk in
patients with MS who have been treated with natalizumab for an extended length of time and have not previously
been treated with immunosuppressants. (In that select group of patients, a high JCV index is associated with a
risk of PML of greater than 1 in 100, compared with a risk of less than 1 in 10,000 for anti-JCV antibody-negative
patients.)® With any other MS treatment, the PML risk for all patients, regardless of JCV status, is estimated to be
1in 10,000 or less.*

? \ Would you consider using siponimod in a patient who had been treated previously with fingolimod?

Dr. Shin: This is a very specific question that highlights a general challenge we face in the MS space, which is that
we have almost no data to guide us in making “sequencing” decisions. Lacking evidence-based guidelines, we
find ourselves trying to rationalize our choices based on cross-study comparisons or presumed mechanisms of
action. So, | think we should be honest and say that no one yet knows the “right” answer to a question like this.

Having said that, | would consider using siponimod after fingolimod in patients who experience disability
progression independent of clinical relapses or changes on MRI. My primary justification would be that siponimod
demonstrated efficacy in reducing the likelihood of worsening disability in a group of patients with progressive
disease — older patients who had already accumulated significant disability before entering the study (median
Expanded Disability Status Scale [EDSS] score: 6.0).5” Most of our other MS treatment options have failed to
show efficacy in patients like this. | do not know whether siponimod’s benefit in those patients was related to
sphingosine 1-phosphate (S1P) receptor selectivity or something else, but | would not necessarily assume that all
S1P receptor modulators behave identically.

Dr. Lublin: It may depend on the reason for switching therapy. Let’s assume we are talking about a patient

who had breakthrough disease activity on fingolimod. Generally, in cases of breakthrough disease activity, | tend
to switch to a therapy with a different mechanism of action. Fingolimod and siponimod are both S1P receptor
modulators, with siponimod having selectivity for S1P receptor types 1 and 5. They are both indicated for the
treatment of relapsing forms of MS, although only siponimod has shown efficacy in secondary progressive MS
specifically. If the patient had active relapsing disease that was not adequately controlled with fingolimod, one
could make an argument for switching to siponimod, especially if secondary progressive disease was suspected.
However, | would be more inclined to switch to a therapy in a different drug class than to prescribe siponimod.

2 The prescribing information for several MS therapies includes a warning about increased or
._‘ potentially increased risk of malignancy. How do you explain this risk to patients?

Dr. Shin: As newer and more effective MS treatment options have become available, we are seeing more
warnings about possible malignancies. Certainly, the benefits of these medications must be weighed against any
potential risks, including the possibility of malignancy.

For the DMTs that carry warnings about cancer risk, the language varies from specific (eg, “the risk of basal cell
carcinoma [BCC] and melanoma is increased...” and “...cases of lymphoma...have occurred...” with fingolimod)®
to broad (eg, “...may increase the risk of malignancy” with cladribine).® Typically, | try to put these warnings into
perspective when discussing treatment options with my patients. | tell them that based on all available information,
the risk of malignancy associated with MS treatment appears to be extremely low.

| also find it helpful to share with my patients the FDA recommendations for cancer screening during treatment
with these medications. Many patients are reassured to learn that they generally don’t involve testing beyond the
standard cancer screenings that are recommended for all adults or for certain higher-risk groups, regardless of
whether they have MS.

Dr. Lublin: \With so many effective treatment options for MS, we need to help our patients make informed
decisions. | review the warnings about cancer risk with my patients, along with other potential risks and side
effects of therapy. As part of that discussion, | often explain that we are still learning about these therapies and
their associated risks. It takes many years and large numbers of patients to accumulate information, especially
about malignancies. | also emphasize that risks vary from person to person, depending on many factors, both
known and unknown. | tailor the discussion and my recommendations accordingly, based on the patients’
personal and family history, other risk factors, and their risk tolerance.
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