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Controversies in Multiple Sclerosis

Stable multiple sclerosis patients on
anti-CD20 therapy should go on extended

interval dosing—*“Yes”

Leoni Rolfes and Sven G Meuth

Introduction

Anti-CD20 antibodies such as rituximab proved pow-
erful yet remained as an off-label treatment in multi-
ple sclerosis (MS) until the approval of ocrelizumab
in 2018. The drug-free intervals between two courses
of B-cell depletion are long, as treatment efficacy is
determined by prolonged immunosuppression, which
can eventually be assessed by peripheral B-cell recon-
stitution. This provides the opportunity to individu-
ally delay therapy, known as extended interval dosing
(EID), which is likely to be beneficial in view of
safety concerns. Specifically, aside from frequent
infusion reactions, continuous B-cell depletion might
be associated with long-term immunological compli-
cations, such as an increased risk of malignancy or
hypogammaglobulinemia. The latter, in turn, is likely
to result in higher infection rates and reduced vaccine
efficacy. Finally, EID may also provide sufficient
time for a drug-free pregnancy, while under ongoing
protection from disease activity.

In light of notable recent studies, a number of mecha-
nistic features argue in favor of durable efficacy
beyond the standard 6-monthly dosing; only ~20% of
patients treated with rituximab and even fewer (~5%)
with ocrelizumab began to repopulate by 6 months
and CD197" repopulation took longer than one year.!
Although the potential of anti-CD20 antibodies to
deplete B-cell subsets has yet to be fully elucidated,
both agents further deplete memory B-cells,? which
can last for years after treatment. Marked depletion of
memory B-cells also appears to be a common feature
contributing to the efficacy of so-called “immune
reconstitution therapies” (IRT), which show long-
term efficacy after short treatment cycles.

Impact of EID of anti-CD20 therapies on

disease activity and patient safety

Several studies showed that EID between two infu-
sions of rituximab or ocrelizumab in MS is associated

with a low risk of disease activity. A recently pub-
lished large multicenter study compared ocrelizumab-
treated MS patients on EID with a control group on
standard interval dosing, 3 months after the last treat-
ment cycle.? There were no differences between both
groups in terms of relapses, confirmed progression of
disease or NEDA-3 status, suggesting that EID does
not affect efficacy, at least after short-term evaluation.
Similar findings were observed by Baker et al.* for
longer follow-up periods. Specifically, using data
from the open-label, phase II ocrelizumab extension
trial, they demonstrated that 12 to 18 months after
the last infusion following three cycles of ocreli-
zumab, the levels of disease activity appear to be
similar to that seen in the phase III extension studies
following six cycles of ocrelizumab.* Likewise,
smaller real-world studies supported longer treat-
ment-free intervals of ocrelizumab in MS without
lack of efficacy.’ In line with this, the phase I exten-
sion study of rituximab in MS reported a maintained
benefit 12 months after the last infusion.2 Moreover,
off-label studies with rituximab, where treatment
was halted, demonstrated a long-acting benefit and
an absence of rebound disease activity after stopping
therapy.®’

Regarding safety concerns, one study showed that
there were fewer overall adverse events and infec-
tions in the EID cohorts.* In addition, it has recently
been indicated that delaying anti-CD20 infusions
by 3 to 6 months increases the likelihood of devel-
oping an adequate humoral response to COVID-19
vaccination.®

Taken together, these findings make a convincing
argument that B-cell-depleting agents induce durable
inhibition of relapsing disease. Consequently, it is
likely that efficacy can be maintained by reducing the
frequency of dosing, while limiting infections and
other risks associated with continued immunosup-
pression and allowing for more effective vaccination.
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Personalized B-cell-based treatment regimens

for time-to-infusion decision-making

It has been repeatedly hypothesized that continuous
monitoring of peripheral CD19* B-cells may be a suf-
ficient guide for individualized decision-making
regarding reinfusion intervals. Indeed, studies inves-
tigating rituximab in other autoimmune conditions
have indicated that low levels of CD19* B-cells
serve as a surrogate marker to justify delaying
B-cell-depleting infusions. However, evidence of
personalized, B-cell-tailored EID in MS patients
remains controversial: Although EID of anti-CD20
antibodies represented a predictor for repopulation of
CD19* B-cells in several studies,>” only one study
showed that the therapeutic effect was closely associ-
ated with the absence of CD19* B-cells.® In contrast,
no association between the absolute CD19* B-cell
number and re-emerging disease activity was evident
in other studies,>’ suggesting that the effects of ritux-
imab and ocrelizumab in MS are maintained after
CD19" B-cell repopulation.

Of note, a more detailed assessment of B-cells in the
periphery including CD19+ CD27* memory B-cells
was shown to be more reliable in the prediction of
clinical activity. Indeed, a preliminary study with
rituximab suggests that dosing according to memory
B-cell population kinetics reduces dosing frequency
while maintaining efficacy in MS.!® Monitoring of
peripheral B memory cells further demonstrated
biomarker activity in other autoimmune diseases,
including neuromyelitis optica and myasthenia
gravis.

Conclusion

Overall, these findings indicate that EID can be per-
formed without a detrimental impact on effectiveness,
and while improving patient safety. Although the
complex mechanisms underlying the observed effects
remain unclear, the findings suggest that anti-CD20
antibodies likely possess features of an IRT.

A major challenge for MS research now is to elucidate
the exact impact of anti-CD20 antibodies on the
immune system to determine surrogate markers for
individual time-to-infusion decision-making. In this
context, the memory B-cell repopulation rate appears
to be a promising candidate to appraise individually
adapted therapy intervals.

Thus, we should further concentrate our research
efforts on head-to-head studies of anti-CD20 therapy
with extended doses compared to the current standard,

including immunophenotyping analysis. Moreover,
future prospective studies should investigate the long-
term impact of continuous EID in terms of clinical
outcomes and patient safety.

If the promising durable effect of CD20 depletion is
confirmed, ocrelizumab would have a greater utility
in the treatment of MS due to relatively low side
effects and limited need for monitoring compared to
other highly effective therapies. However, even if
ocrelizumab requires repeated treatments, a lower
dosing frequency is beneficial as it lessens the likeli-
hood of infusion-related events and the development
of severe infections.
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Stable multiple sclerosis patients on
anti-CD20 therapy should go on extended

interval dosing: NO

Zoé LE van Kempen, Laura Hogenboom and Joep Killestein

The therapeutic landscape of multiple sclerosis (MS)
is changing at a fast pace. The choice of different dis-
ease-modifying therapies (DMTs) and various admin-
istration routes are increasing every year and as a
clinician, applying the right therapy at the right time
for the individual patient can be a challenge.
Furthermore, our goals are changing too. Might we
have been happy with NEDA-3 5 years ago (com-
prised of no new relapses, T2 activity or clinical pro-
gression on Expanded Disability Status Scale
(EDSS)), nowadays we also aim for keeping brain
atrophy as low as possible, preventing cognitive
decline and maintaining serum neurofilament light
levels under the age thresholds.

With many new possibilities, we have the opportu-
nity to further optimize therapeutic MS healthcare in
regards of complications, costs and convenience.
For high-efficacy monoclonal antibodies, extended
interval dosing (EID), in which infusion intervals
are prolonged, could be the means to these goals.
EID of natalizumab was recently researched in the
randomized controlled NOVA trial, which showed

comparable efficacy between 4week and 6week
infusion intervals (ECTRIMS 2021, poster 970). As
progressive multifocal leukoencephalopathy (PML)
risk is decreased with natalizumab EID and costs are
clearly decreasing with fewer infusions, in case of
natalizumab EID, it seems like a win—win situation.

With this success in mind, should we extend EID to
B-cell depleting therapies? Anti-CD20 MS drugs are
highly effective in treating relapsing MS in their cur-
rent approved treatment regimens (ocrelizumab in a
6-monthly intravenous dose of 600mg and ofatu-
mumab in a 4-weekly subcutaneous dose of 20 mg).
Rituximab is used oft-label in 6- to 12-month intrave-
nous doses of 500—-1000 mg and has shown compara-
ble efficacy to the other anti-CD20 therapies in
observational trials.

The primary aim of EID should be retaining maximal
drug efficacy. Although data on EID of anti-CD20 ther-
apies is expanding, '3 all (mostly retrospective) cohorts
have short durations of follow-up and lack control
groups. Furthermore, these studies investigated various
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