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ABSTRACT

The ongoing coronavirus disease 2019 (COVID-
19) pandemic continues to raise questions for
people living with multiple sclerosis (MS) and
their healthcare providers. Common questions
have included whether people living with MS
are at higher risk of COVID-19 or of severe dis-
ease, whether certain disease-modifying thera-
pies (DMTs) for MS heighten COVID-19 risk,
and if/how COVID-19 vaccinations should be
administered in relation to MS treatments. Anti-
CD20 therapies, which target B cells, have been
of particular interest given the role B cells play
in the response to both the virus that causes

COVID-19 (SARS-CoV-2) and vaccines. As more
data surfaces and the pandemic evolves, addi-
tional questions have emerged regarding the
administration of booster shots and differences
between B cell-targeting therapies and other
DMTs in terms of their immunomodulatory
effects. In this podcast article, MS specialists
discuss these challenges to MS care during the
COVID-19 pandemic and the recent data which
are currently informing their clinical decision-
making. As the pandemic evolves, providers
should continually partner with people living
with MS to achieve MS treatment goals
informed by the latest developments in COVID-
19.

Keywords: B-cell-targeting therapy;
Coronavirus; COVID-19; Disease modifying
therapy; Multiple sclerosis; Boosters; SARS-
CoV-2; Vaccines

Supplementary Information The online version
contains supplementary material available at https://
doi.org/10.1007/s40120-021-00321-9.

R. K. Shin (&)
MedStar Georgetown University Hospital, 3800
Reservoir Rd NW, Washington, DC 20007, USA
e-mail: Robert.K.Shin@gunet.georgetown.edu

P. Repovic
Multiple Sclerosis Center, Swedish Neuroscience
Institute, Seattle, WA, USA
e-mail: Pavle.Repovic@swedish.org

J. R. Berger
Perelman School of Medicine, University of
Pennsylvania, Philadelphia, PA, USA
e-mail: Joseph.Berger@pennmedicine.upenn.edu

Neurol Ther (2022) 11:515–524

https://doi.org/10.1007/s40120-021-00321-9

https://doi.org/10.1007/s40120-021-00321-9
https://doi.org/10.1007/s40120-021-00321-9
https://doi.org/10.1007/s40120-021-00321-9
https://doi.org/10.1007/s40120-021-00321-9
http://crossmark.crossref.org/dialog/?doi=10.1007/s40120-021-00321-9&amp;domain=pdf
https://doi.org/10.1007/s40120-021-00321-9


Key Summary Points

The COVID-19 pandemic has led to many
concerns for people living with multiple
sclerosis (MS) and their providers, in part
due to the immunomodulatory nature of
MS disease-modifying therapies.

Recent studies suggest that MS itself is not
a risk factor for COVID-19 and that
disease-modifying therapies for MS
likewise do not increase the risk of
COVID-19.

People living with MS will benefit from
COVID-19 vaccination, even if this
benefit is lessened relative to those who
are not on immunomodulatory/
immunosuppressive medications.

Providers should be aware of COVID-19
sequalae that may present similarly to MS.

DIGITAL FEATURES

This article is published with digital features,
including a podcast audio file, to facilitate
understanding of the article. To view digital
features for this article go to https://doi.org/10.
6084/m9.figshare.17430008.

PODCAST TRANSCRIPT

INTRODUCTION

Dr Shin:
Welcome to our podcast, my name’s Bob

Shin. I’m a neurologist at MedStar Georgetown
University hospital. I’m joined by two of my
colleagues for this conversation.

Dr Berger:
I’m Joe Berger. I’m a professor of neurology

at the University of Pennsylvania and associate
chief for the Division of Multiple Sclerosis.

Dr Shin:
And we also have joining us Dr. Pavle

Repovic.
Dr Repovic:
Hello. I am a neurologist in Seattle at the

Multiple Sclerosis (MS) Center at the Swedish
Neuroscience Institute. I also hold position of
medical director for neurology research.

Dr Shin:
So, the three of us are going to have a con-

versation focusing on challenges in optimal MS
care during this coronavirus disease 2019
(COVID-19) pandemic and then cover some
best practices from our point of view.

CHALLENGES TO OPTIMAL MS
CARE DURING THE COVID-19
PANDEMIC

Dr Shin:
There have been a lot of concerns sur-

rounding COVID-19, just from a medical
standpoint, and certainly within the MS space.
We can just start the conversation with what
we’re thinking in terms of these unique
concerns.

Dr Berger:
There are actually, in my mind three con-

cerns relevant to the MS community.
One is, what does COVID-19 do to the course

of MS? Is COVID-19 going to increase your risk
of having a relapse? We know from data that
had been generated years ago by Bill Sibley that
viruses in general seem to be a risk for increased
relapse of this disease [1]. But curiously, we’ve
not seen this really with COVID-19; we’ve seen
pseudo-relapses, but relapses don’t seem to be
terribly much more prevalent in people who get
infected, who are MS patients, than you’d
expect otherwise.

Number two is, what does MS and MS treat-
ments do to the course of COVID.

And then question number three is more for
the MS community of physicians. And that is, are
there illnesses that look like MS that are triggered
by COVID-19? And it turns out there are.

We’re going to focus largely on the effects of
MS and, more importantly, disease-modifying
therapies (DMTs) on the course of COVID-19.
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But I think you shouldn’t forget about these
others as well.

Dr Shin:
I think we’re in agreement that it doesn’t

look like people living with MS are intrinsically
more vulnerable to COVID-19 infection. I think
we can agree on that?

Dr Berger:
That’s correct. That’s been looked at, and the

people with MS at increased risk are those
individuals who have those same risk factors as
individuals without MS. In other words, obesity,
metabolic syndrome, diabetes, lung disease,
cardiac disease, age, being a male. Those factors
increase one’s risk, whether you have MS or you
don’t have MS [2–4].

Dr Shin:
What about, let’s say, our treatments for

multiple sclerosis—they’re immunomodula-
tory, immunosuppressant. From your point of
view, Dr Repovic, how should we be factoring
this into our conversation in COVID-19 and
MS?

Dr Repovic:
So specifically with regard to the risk of

COVID, I’m aware of one study that looked at
the health claims data, namely Tony Reder’s
study with about 25,000 insurance claims,
where they were actually able to draw some
conclusions about different disease-modifying
therapies and the risk of being diagnosed with
COVID [5]. For most MS therapies, that risk was
sort of at the base, at the background level, if
you will. There were no differentiators for
injectable therapies, interferons, and glatiramer.
I think for some of the B-cell therapies, CD20-
targeting therapies, there was an increased risk.
So, from that study, which is sizeable, one
might conclude that there’s perhaps an
increased risk, but it’s always important to
remember that these sorts of studies carry
potential biases.

Dr Repovic:
And some of which may not be really

accounted for, such as age, behavior patterns,
and also vaccination status. As far as the risk of
more severe COVID, I have to say that the data
that I look at for this is largely derived from
national COVID databases, including the one in
the USA, and Italy, France, Sweden, Spain,

perhaps. So a combination of these, or other
collaborative efforts between these and some
others recently published in Neurology, suggest
that again, for most MS therapies, there is no
increased risk of being hospitalized.

Dr Repovic:
That’s a surrogate of severity of COVID or

being admitted to the intensive care unit. But
the exception to that rule, or rather to that
trend, was seen with patients who are on ocre-
lizumab and rituximab—with more of those
patients having an increased risk of being hos-
pitalized [4]. So I would say that this suggests
that, at least for those populations, there might
be an increased risk of being hospitalized.

Dr Shin:
I always think it’s interesting. You brought

up the concern that there’s something about
B-cell therapies that may either increase risk of
infection or predispose to more severe
infection.

Before we talk about that a little more, I
think we should take just a moment to sketch
out current thinking about immune responses
in general? Dr. Berger, if we’re just giving a very
simple outline… What is the immune response?

Dr Berger:
I’m happy to do that. Recall that when you

are exposed to a novel antigen and for almost
all of us, the SARS-CoV-2 virus causing COVID-
19 is novel. The component of the immune
system that deals with it is the innate immune
system. And that can be quite a considerable
immune response and protect you in a way that
you never ever develop significant infection,
allowing time for the adaptive immune system
to kick in.

Dr Berger:
And what happens with the adaptive

immune system? There are two components to
it. One is humoral immunity where the plasma
cells start generating antibodies. And the other
is the cell-mediated response. Now the anti-
bodies that you generate (and these are gener-
ated after vaccination—both that and the cell-
mediated response), the antibodies that you
generate bind to the spike protein of SARS-CoV-
2, and prevent that virus from adhering to
angiotensin-converting receptor 2, that is found
on certain cells. This binding actually prevents
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infection; you have high antibody levels, it may
prevent infection [6, 7].

Dr Berger:
The cell-mediated response that you have is

probably more important because of what it
does: it gets into the infected tissues and clears
out the virus from those infected tissues.

Dr Berger:
We have a large number of patients on B-cell

therapies in our practice. And we really haven’t
seen that they have a higher risk of severe dis-
ease as evidenced by increased hospitalization
or death. On the other hand, I am aware of
what’s come out of the registries. And what it
appears is that these patients have a slightly
increased risk over the rest of the MS population
of hospitalization—not of death, per se—but of
hospitalization. And, this sort of makes sense
because the humoral responses we know from a
number of studies can be abrogated by the
administration of a B-cell depleter. On the other
hand, at least some of the studies have
demonstrated that the T cell-mediated response
is unaffected [8].

Dr Berger:
And if it is affected, it seems to be more

robust in these patients who have been treated
with drugs like ocrelizumab than seen in a
control population [8]. So while you may have
lowered the humoral response, the cell-medi-
ated response may be more robust than you
would otherwise see. I think by and large, it’s
something that we should be concerned about,
but not overly concerned about.

Dr Berger:
Sir William Osler, who was a world-

renowned internist, said, ‘‘Medicine is a science
of uncertainty, and an art of probability.’’ We
certainly have to apply that when it comes to
COVID, we just don’t know enough to make
real strong recommendations, in my opinion.

Dr Shin:
And I think all of us have had patients who

have come to us say, ‘‘Oh, should I get my
COVID-19 antibody levels checked? Do I have
protection? How do you counsel your patients
or, what is your take on those observations?

Dr Repovic:
So the topic of testing antibody titers to

SARS-CoV-2 in MS patients who have been

vaccinated, for the purpose of determining the
efficacy of that vaccination is pretty fraught, I
would say, with pitfalls. So I definitely don’t
recommend testing for antibodies to SARS-CoV-
2 in all of the patients; that said, when a person
is particularly nervous about their own plans to
return to work for example. That’s a situation
that I recently had to deal with where an indi-
vidual was facing a request by their employer to
return to their place of employment, where
there isn’t a vaccine mandate and masking is
not particularly strictly enforced. We had to
make a decision what to do in this situation.

Dr Repovic:
Now the data so far from the anti-SARS-CoV-

2 investigations suggest that somewhere around
20–30% of people on ocrelizumab or rituximab
generate antibodies, but the majority don’t
[9, 10]. So there is a possibility that a person
might have antibodies, or not. And you could
use this uncertainty perhaps to justify to the
employer why this individual should perhaps be
allowed to work from home for another period
of time.

Dr Repovic:
Again, it’s not a perfect situation. And I fully

recognize that this is not something that
everybody will agree with, but for us in that sort
of situation, it did make sense.

Dr Shin:
I have to admit that in my own practice I

strongly discourage my patients from getting
antibody testing in this context. I did want to
throw one more question in this area to you,
which is, we’ve been focusing a lot on B-cell
therapies. Do you think the evidence suggests
that B-cell therapies are all essentially created
equal? Is it just that all anti-CD20 agents basi-
cally have the same effect or have we seen dif-
ferences comparing the different anti-CD20
agents?

Dr Repovic:
They certainly have similar mechanism of

action, but the data, at least the data we’ve
referenced or alluded to so far, would actually
not point out that they’re all interchangeable.
So from these national registries, the risk with
rituximab appears to be somewhat higher than
that with ocrelizumab and with ofatumumab
[4, 11]. So I think there may still be some shades
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of differentiation between them in terms of risk,
and in terms of immune compatibility with
vaccines.

Dr Berger:
I think that although the studies are still

preliminary, it appears that the ability to gen-
erate antibodies with ofatumumab as opposed
to ocrelizumab is somewhat higher. So a higher
percentage of individuals who are treated with
ofatumumab and who get the vaccine seem to
generate a measurable antibody response
[9, 10, 12].

VACCINATION

Dr Shin:
Well, I do think it is interesting that, as you

hinted, it’s early, and we’re just really learning
about this. But there have been a number of
reports that have suggested that the ability to
see an antibody response might be higher in
patients who had received ofatumumab versus
some of the others—let’s say the infused anti-
CD20 agents. And we’re starting to see differ-
ences in the likelihood that one might develop
hypo-IgG, for example [11, 13–20]. Again, this
may or may not really be relevant in this con-
text, but there is this idea that maybe they’re
not all created equal.

Dr Shin:
I did want to shift the conversation; I do

think we need to talk about vaccination. We
keep getting different recommendations from
different agencies on who should be getting
vaccinated, when you should be getting vacci-
nated, should you be getting a booster. But if we
focus in specifically on MS patients, how have
you been counseling your patients in terms of
should they be getting the COVID-19 vaccine?
If so, are there special considerations regarding
timing?

Dr Repovic:
So I absolutely think MS patients should be

vaccinated against COVID [21, 22]. I think there
was certainly a lot of concern initially among
patients and clinicians regarding how these
vaccines would play out and how safe they
would be, and so forth. I would probably say
that our own personal experience with vaccines

over this past year has supported the notion
that the relapses of MS do not appear to be more
common following vaccination.

Dr Repovic:
And so I do recommend vaccination against

COVID to all of my patients, whether or not
they’ve had COVID earlier. And regardless of
which disease-modifying therapy they’re on,
because you know, any protection is better than
no protection.

Dr Shin:
I think it’s great. I still occasionally encoun-

ter resistance. People will say, ‘‘Well, they
haven’t studied the vaccine specifically in peo-
ple with multiple sclerosis, or we don’t have
enough time.’’ But I feel like our message should
be quite firm. Everyone needs to get vaccinated.
Everybody with multiple sclerosis needs to get
vaccinated. But, Dr. Berger, what do you think
about the recommendations on timing that
have been put out there?

Dr Berger:
I’d agree with Pavle, and with you, that every

patient needs to be vaccinated. Now where it
becomes an issue is the timing in individuals on
infusion B-cell depleters, because what’s been
demonstrated, starting with the VELOCE trial, is
that in individuals who receive vaccines fol-
lowing infusions, anti-CD20 monoclonal anti-
bodies do not mount the same antibody
response as in individuals who are on other
disease-modifying therapies [23]. So the ques-
tion then becomes, what’s the ideal timing fol-
lowing the 6-month infusions?

Dr Berger:
And the recommendation has been is wait at

least 3 months after the infusion, preferably 4
months, but not to get too close to the next
infusion because that’ll attenuate the response
[24]. So if you have a vaccine, if it’s the initial
series of vaccine and if it’s an mRNA vaccine,
and you’re giving it at 21 days or 28 days,
you’ve got to time it so that that second vaccine
is given at least 1 month before the infusion
occurs. That would be ideal. The problem is that
life isn’t like that. I mean, it’s much messier.

So I have what I call my potential patient
scenarios. Let’s talk about the unvaccinated
population first. So there are patients who come
into your office who have not been on a disease-
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modifying therapy, who you want to start on an
anti-CD20, and they’ve not been vaccinated.
Some of those patients may have a disease like
primary progressive MS.

Dr Berger:
I think that it’s quite acceptable to hold off

on the infusions until you have that person
fully vaccinated. That makes sense to me.

On the other hand, you’ll have patients with
rip-roaring relapsing–remitting MS. And you say
to yourself, ‘‘Look, I got to get this disease under
control.’’ And the disease is much more impor-
tant to you than the COVID-19 at that time,
because the latter is only a possibility. So those
people, I start on the drug. And in fact, in terms
of vaccinating them, depending on where they
live, if they’re in an area of high-risk COVID-19,
I just say, go ahead and get vaccinated.

Dr Berger:
Then you have those individuals who have

already been vaccinated. And you’re now talk-
ing about administering a booster and, in those
instances, I think you have a lot more latitude
because they’ve already been vaccinated. So in
those individuals, I’ve been saying, ‘‘You know
what? Wait a minimum of 3 months after your
infusion. And we’ll give you the booster then.’’
With the exception of individuals who live in
high-risk COVID-19 areas. I might want to get
them boostered sooner, but again, it’s the art of
medicine, not the science of medicine.

Dr Shin:
Sure. Pavle, do you practice in a similar way?
Dr Repovic:
Definitely not sticking to these timelines as

some sort of a rigid guideline. So the initial
vaccination series earlier this year, of course,
everybody who wants to get vaccinated, wanted
to get vaccinated yesterday. I wasn’t going to
stand in their way and insist on a 3-month
waiting period. But now with the boosters, what
we are doing, actually, we’re looking at a
schedule of people who are scheduled for infu-
sion in 1–2 months from now. And we’re con-
tacting them and asking them if they’ve gotten
boosters.

Dr Repovic:
It has generated that sort of a discussion of

trying to find the optimal time and how to
communicate that to a large number of patients

who remain on these therapies so they can take
advantage of that window, presumably the
optimal window of opportunity.

Dr Shin:
It does sound like we all had a very similar

approach. The priority, at least initially, was for
our patients to get vaccinated. Trying to be
sensitive to time may have been a factor, but
the priority was to get them vaccinated. But I
actually 100% agree with both of you that when
it comes to the booster concept, I think we do
have the luxury of time.

FUTURE PERSPECTIVES

Dr Shin:
I did want to leave some time. Dr. Berger,

you had your three points that you wanted to
bring up. Maybe you can flesh it out, what you
were hinting at, that COVID-19 infection does
appear to be associated with a variety of differ-
ent post-infectious complications.

Dr Berger:
We do know that illnesses like acute dis-

seminated encephalomyelitis [25], optic neuri-
tis [26], neuromyelitis optica (NMO),
neuromyelitis optica spectrum disorder
(NMOSD) [27], transverse myelitis [28], that all
of these, which can look like MS, have been
reported in the face of acute COVID-19.

Dr Berger:
To me, it’s not surprising because we see this

with other viral illnesses as well. It’s not unique
to COVID-19. And in fact, the frequency with
which it occurs is not very high. It’s just that
some of these presentations can be mistaken for
multiple sclerosis, and physicians need to be
aware that there are autoimmune diseases that
can be triggered by COVID-19. Interestingly, we
tend to conceptualize these complications as
occurring 2–3 weeks after the infection. But
with COVID-19, most of the reports suggest that
they occur concurrently. It’s not that it can’t
occur afterwards, some do. But while you have
acute infection, you may develop your optic
neuritis or your acute disseminated
encephalomyelitis.

Dr Shin:
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Well, I guess in the MS world, we’re
increasingly being vigilant for things like
aquaporin 4 antibodies and MOG antibodies
[29]. And so I think certainly when we’re seeing
something that looks like MS evolving after
COVID-19 infection, I’m definitely wondering
if it’s another type of auto-antibody.

Dr Berger:
So I will say that both have been reported,

case reports following COVID-19, that is aqua-
porin 4 positivity with NMO [30] and anti-MOG
with the NMOSD [31].

Dr Repovic:
Just one other comment related to sequelae

of COVID that might look like MS. We’re still
not entirely sure about the prevalence of long
COVID symptoms. So there’s those with pro-
tracted recovery, and the question of whether
that’s more likely to occur in patients with
multiple sclerosis. The large UK-based study
suggested that individuals with greater disabil-
ity, with preexisting anxiety, and of female sex
tend to have actually higher odds of developing
long COVID—this relates specifically to MS
patients [32]. So I think that I often reference
that when I discuss the rationale for COVID
vaccination with my vaccine hesitant patients
because they really do need to understand that
their odds of some of these outcomes are not
always trivial.

Dr Shin:
Pavle, you had hinted at the idea of treat-

ment of COVID-19 with certain kinds of anti-
body therapies. Did you want to give us any
thoughts on that approach?

Dr Repovic:
So, as far as the treatment options against

COVID specifically with our MS disease-modi-
fying therapies, I’ve welcomed the US Food and
Drug Administration emergency use authoriza-
tion for the use of monoclonal antibodies in
people who are on medications that can inter-
fere with vaccine efficacy.

Dr Repovic:
I routinely make it a point of letting my

patients on B-cell therapies and S1Ps know that
if they should become infected with COVID,
they should seek this treatment.

CONCLUDING REMARKS

Dr Shin:
So I did want to try to summarize things a

little bit. We started talking about the risk of
COVID-19 to or the expression of COVID-19
infection in individuals with MS. We agree that,
for the most part, our patients with MS are not
at increased risk from the infection, and that
this, for the most part, is regardless of what
disease-modifying therapy they’re on. We did
spend a lot of time focusing on anti-CD20
agents in particular, based on certain observa-
tions that might have raised a question of
whether there is less immunity, but it seems
that as we’re still using the anti-CD20 agents,
we still believe that the risk–benefit profile tilts
in favor of using it for the appropriate patients.

Dr Shin:
We also spent a lot of time talking about

vaccination issues, and I think we agree that
people living with MS benefit from vaccination,
really, regardless of which therapy they’re on.
And, Pavle, you mentioned that we need to just
make sure that they’re aware that if they were to
have the symptoms of COVID, they should seek
attention as soon as possible, in order to access
treatments like monoclonal antibody therapies.

I want to give each of you an opportunity to
give some last thoughts or any other reflections
that you might want to have on how things
have changed in our practice during this
pandemic.

Dr Berger:
Well, things have changed tremendously

since we began seeing patients via telemedicine,
something that was not available to us before
the pandemic. I do think that some patients
experience seeing their doctors via telemedicine
as a tremendous convenience, particularly those
who find it very difficult to get into the clinic
and/or who have to travel long distances, or
those that have physical disabilities. I will add
the following, and this will be my concluding
remarks before I turn it over to Pavle.

Dr Berger:
I think that SARS-CoV-2, the virus, is going

to be an endemic virus, and we’ll just simply get
accustomed to it and we’ll make
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accommodations for it. And we’ll have better
treatments come out with drugs other than
antibodies.

Dr Berger:
In a year’s time, if the three of us get toge-

ther, there’s every possibility we’re going to say
something quite different from what we said
tonight. And it reminds me of what Ralph
Waldo Emerson said, which is, ‘‘Foolish consis-
tency is the hobgoblin of small minds.’’ So, I
would think that as we learn more, we’re just
going to modify our opinions.

Dr Shin:
All right. Dr. Repovic, any final thoughts or

reflections?
Dr Repovic:
Our responsibility to our patients remains to

treat their MS in the best, most effective and
most reasonable way. We may all get really
wrapped up, twisted in a pretzel over the vac-
cine, over the COVID, over telemedicine, over
everything. But at the end of the day, we truly
have to keep the eye on the goal, which is to
treat this disease as best we possibly can. So
sacrificing effective therapies because they carry
certain risks is literally shooting ourselves in the
foot. But being mindful of those risks is the first
step to reducing them, recognizing who is at a
higher risk, figuring out how to mitigate those
risks, either through the use of preventative
monoclonal antibodies (following the recording
of this podcast, monoclonal antibody therapy
for pre-exposure prophylaxis was granted an
Emergency Use Authorization by the FDA [33])
or some other prophylactic methods or some-
thing else is our next challenge, because I agree
with Dr. Berger, that the virus is here to stay.

Dr Shin:
I really appreciate the opportunity to spend

time with the two of you. I actually learned a lot
in this, during this podcast, from you. Thank
you both.
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