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As the news of approval of COVID-19 vaccination emerge, neurologists across the globe ponder upon
whether to use immunotherapies in patients with Multiple Sclerosis (MS). This paper highlights the
mechanism of various disease modifying therapies (DMTs) as well as the recently approved Pfizer and
Moderna vaccines for COVID-19 as well as guidelines as introduced by National Multiple Sclerosis
Society. As their mechanisms counteract each other at the molecular level, we believe further evidence
and data might lay the foundation to formulate much needed recommendations for the usage of these
medications while vaccinating MS patients on DMTs.

� 2021 Elsevier Ltd. All rights reserved.
1. Introduction

WHO has thus far recorded 134 million confirmed cases and 2.9
million deaths due to SARS CoV-2 across the globe owing to the
COVID-19 infection. A total of 547 million vaccine doses have been
administered so far [1].

As our knowledge about the virus continues to grow, we
observe that a major part of mortality is caused not directly by
the virus, but by the response of a rather robust immune system
working to fight against it [2]. This had once raised serious con-
cerns about the cohort of patients surviving diseases requiring a
modulation in the immune system, like patients of Multiple Sclero-
sis undergoing treatment with Disease Modifying Therapy (DMT)
[3].

Vaccination and primary preventive measures will have an
important role in controlling the pandemic. Patients of MS may
have a higher susceptibility to COVID-19 infection due to treat-
ment with immunosuppressive drugs. A variation also exists in
the susceptibility of COVID infection in subset of MS patients based
on demographics and co-morbidities [4,5].

Literature by Louapre et al. showed higher risk of severe COVID
infection in patients of MS aged more than 45 years, higher
expanded disability severity scale score (EDSS), male gender and
co morbidities like diabetes, obesity, hypertension, heart, lung dis-
eases and pregnancy [6]. However, there have been concerns about
vaccinating patients with multiple sclerosis such as the risk of pre-
cipitating MS relapse, dangers of vaccinating immunosuppressed
patients and the development of antibodies in patients on DMT
therapy post vaccination. There are no studies/ trials on the effi-
cacy of COVID-19 vaccine on MS patients currently on DMTs. In
our short review we address these issues and discuss the current
guidelines for vaccination of MS patients while on therapy.
2. Method

2.1. Study design

We conducted a thorough literature review in January 2021
using the terms ‘‘SARS-CoV-2 and Vaccine guidelines for MS”,
‘‘SARS-CoV-2 and National MS guidelines”. We reviewed all pub-
lished literature on COVID-19 vaccination in Multiple Sclerosis.
We searched databases including PubMed, Google Scholar and
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Table 1
National MS society Guidelines on Timing MS Medications with COVID-19 Vaccines.

DMT Adjustment of therapy with
vaccination

Interferons Do not delay therapy
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Scopus from December, 01, 2020 to March 30, 2021. Two reviewers
independently performed the literature search. So far, the follow-
ing guidelines has been introduced by National Multiple Sclerosis
society: 1) COVID-19 Vaccine Guidance for People Living with
MS, 2) Timing MS Medications with COVID-19 mRNA Vaccine.
Glatiramer acetate No adjustment required if already on
therapy

Sphingosine 1 phosphate receptor
modulators (Fingolimod,
Ozanimod, Siponimod)

Fully Vaccinate 2–4 weeks prior to
starting medication
If already on therapy continue
therapy as it is and get vaccinated

Alemtuzumab (Lemtrada) Fully Vaccinate 4 or more weeks
prior to starting therapy
If already taking therapy vaccinate
24 or more weeks after last dose

Cladribine Fully Vaccinate 2–4 weeks prior to
staring therapy
Insufficient data on scheduling
vaccination if already on therapy

Anti-CD20 infusions (Ocrelizumab
and Rituximab)

Fully vaccinate 2–4 weeks or more
prior to starting therapy
If already on therapy consider
vaccination 12 weeks or more after
the last dose

Anti-CD20 infusions Ofatumumab Fully vaccinate 2–4 weeks or. More
prior to starting therapy
Insufficient data on scheduling
vaccination if already on therapy

High dose steroids Start vaccination 3–5 days after the
last dose steroids

MS, Multiple Sclerosis.
3. Discussion

Since the WHO first announced the COVID-19 pandemic in
March 2020, potential therapeutic and vaccination options have
been the most extensively reviewed and studied. Immunization
will not provide complete protection and primary preventive mea-
sures to reduce person to person transmission will be the most
critical tool to bring the pandemic under control. The current
FDA approved vaccines are given in two doses and are mRNA vac-
cines that code for spike protein found on the surface of SARS-CoV-
2. Both vaccines have been shown to be 95% effective in their phase
II/III trials in individuals older than 16 years of age and have been
reported to lower further risk of severe illness from COVID-19 by
more than 90%. However, these trials excluded the immunocom-
promised patients such as patients with autoimmune disorders
on immunosuppressants [7,8].

Regarding the concern for MS relapse post vaccination, previous
studies have shown a risk of MS exacerbation after influenza
immunization but there is no evidence that Hep B, tetanus, vari-
cella and BCG increase the risk of exacerbation [9]. With respect
to the risk of infection due to vaccination of patients on DMTs there
is a consensus that these vaccines will do no harm even in
immunosuppressed patients as they are inactivated vaccines. Live
vaccination should be avoided during immunosuppressive therapy.
mRNA vaccines and vector vaccines (component of vaccinating
viral strain are implanted into a harmless virus, a vector) can be
considered in immunosuppressed patients as there is no viral
replication [4,5].

National MS society recommends vaccinating all patients with
relapsing and progressive forms of MS as the risks of CoVID-19 dis-
ease outweigh any potential risks from vaccine. In addition, family
members should also be vaccinated in order to reduce risk and
impact of infection in MS patients. Vaccines can cause fever as a
side effect, which can worsen MS symptoms temporarily, however
they should subside and return to normal once the fever is gone. It
is important to get the second dose despite the temporary flaring of
symptoms [10].

There are concerns regarding the effectiveness of vaccination
and boosters in patients with depleted immune cells and decreased
ability to generate memory B cells as seen in patients of MS on
DMTs. So far there have been no studies evaluating the efficacy
of the vaccines while on DMTs approved for MS. Most trials
included very few individuals resulting in non-uniform results
[4]. The VELOCE study states that patients receiving peripheral B-
cell depleting drug Ocrelizumab mounted an attenuated humoral
response to the vaccine antigens [11].

So far efficacy of vaccination has been tested for S1P receptor
modulators, Natalizumab and Alemtuzumab. Antibody titers
should be measured to confirm adequate protection in patients
on DMT therapy.

The guidelines set by the National MS society for COVID-19 vac-
cination in patients living with MS apply only for the people living
in the United States and receiving the Pfizer and Moderna vaccines.
Vaccination against COVID-19 while on DMTs is safe. Some DMTs
make the vaccine less effective, but the vaccine will still provide
some protection. For patients on Alemtuzumab, Ocrelizumab,
Rituximab or Ofatumumab a coordination between timing of vac-
cine and therapy must be considered [10]. Also, there is guidelines
on the timing of DMTs with vaccination (Table 1). Patients should
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consult their MS healthcare provider to determine the best sched-
ule as decisions should be individualized and should consider fac-
tors like age, disease factors, risks and benefits of DMTs and risks
associated with COVID-19.

DMTs suppress/modify the immune system of the body and
some may increase the risk of developing complications of covid
infection and post risk–benefit assessment, a decision to delay/stop
treatment should be made.

With the realization that extreme cautiousness by imposing
stringent restriction measures, though effective immediately,
could never be a permanent solution, heads have turned towards
vaccine development for good. Since the coronavirus has been pre-
dating on the aged and comorbid cohort, several institutions have
recommended prioritizing them through vaccination strategies.
However, concerns have been raised regarding the effectiveness
of a vaccine in patients with depleted immune cells and decreased
ability to generate memory B cells. MS patients with elderly age
and receiving disease modifying therapy are at more risk of infec-
tion compared to general population.
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