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Vaccination and Multiple Sclerosis — Current Situation
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Active immunization of patients with autoimmune diseases is a current challenge. Vaccination of patients
with multiple sclerosis (MS) has been shown not to be associated with increased risk of exacerbation. A per-
sonalized approach to immunization of this group of patients is required, taking account of ongoing therapy
and the nature of the course of illness. MS is not an absolute contraindication for vaccination against the
new coronavirus infection. Vaccination can be with any of the currently authorized immunoformulations.
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1. Vaccination and Autoimmune Diseases. Studies of
vaccination in patients with chronic diseases are currently
being pursued actively. Particular attention is paid to peo-
ple suffering from a variety of autoimmune diseases (AAD),
who not infrequently receive immunosuppressive therapy,
making them particularly susceptible to infectious diseases.
Despite the low proportion of AAD in the overall structure
of morbidity, they have significant influences on population
health indicators such as mortality, disability, longevity, dis-
ability-adjusted life years (DALY), and quality-adjusted life
years (QALY) [1-3]. The total number of patients has in-
creased in recent decades [4, 5]. Currently some 3-5% of
people suffer from various AAD. The commonest are auto-
immune thyroiditis and type 1 diabetes mellitus (DM) [5].
Furthermore, disease can occur in people of any age, though
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there are certain patterns for individual nosologies. For ex-
ample, type 1 DM is characterized by onset at age 6-13
years, multiple sclerosis (MS) at age 20-40 years, and
Graves’ disease at age 50-60 years. Women have a higher
risk of developing AAD. The exclusion is Crohn’s disease,
which in the structure of disease is more common in men in
some countries [4, 5]. In addition, the incidences of different
nosologies have geographical characteristics. For example,
MS is found significantly more frequently in areas with a
moderate climate (>200 cases per 100,000) than in tropical
countries (<5 cases per 100,000). Type 1 DM is more com-
mon in the USA (10-20 cases per 100,000) but is diagnosed
extremely rarely in China (<1 case per 100,000) [5].

The risk of developing AAD is directly linked with
genetic predisposition [6]. Nonetheless, disease onset al-
ways requires trigger factors, the most common of which
are infections. Various microbial agents are able to stimulate
immunological cross-reactions with intrinsic human anti-
gens [7]. These may be both antigen-specific and nonspecific
interactions. In addition, both mechanisms can develop si-
multaneously. Some of the best studied variants are molecu-
lar mimicry, where antigenic determinants of various micro-
organisms may be similar to host body antigens. Molecular
mimicry in the structure of lipopolysaccharides not infre-
quently leads to the development of various neuropathies.
For example, about 1/3 of cases of Guillain—Barré syndrome
show an association with infection with Campylobacter je-
Jjuni [8]. These bacteria contain a lipopolysaccharide with a
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structure similar to that of gangliosides in peripheral nerve
fibers. In addition, there are more complex mechanisms of
molecular mimicry involving T lymphocytes [8].

The nonspecific mechanisms of development of AAD
include the ability of infectious agents to induce hyperstim-
ulation of the immune response [7]. This can lead to both a
sharp release of cells with autoimmune activity (particularly
T lymphocytes), which in normal conditions are culled by
natural selection, and hyperstimulation of the innate immune
response with extreme activation of antigen-presenting cells.
Mouse experiments have confirmed the development of DM
as a result of infection with Coxsackie B4 virus [8].

On the background of rapid rates of development of
mass vaccination, questions of the advisability of vacci-
nation in patients with AAD are extremely relevant, as are
those related to the safety of inoculations [9]. As active
immunization is in essence a significant immunostimula-
tor and the use of adjuvants promotes amplification of the
immune response, there is always caution in relation to the
potential risk of inducing AAD when new vaccines are un-
der development. Because of the low incidences of the no-
sologies listed above, the probability of their development
often cannot be evaluated adequately at the stage of clinical
investigations. For this reason, postmarketing monitoring is
of great importance [10].

2. Safety of Vaccination in AAD. The safety of mass
vaccination is a priority issue throughout the world. Monito-
ring of diseases in the postvaccination period includes a
vaccine safety tracking system in conditions of practical use
of vaccines [11]. To evaluate possible adverse events aris-
ing as a result of immunization, in 1999 the World Health
Organization (WHO) created a working group: the Global
Advisory Committee on Vaccine Safety [12]. In addition,
European countries operate the ADVANCE project, whose
task is to study the epidemiology of nine AAD (acute dis-
seminated encephalomyelitis, Bell’s palsy, Guillain—Barré
syndrome, thrombocytopenic purpura, Kawasaki disease, ret-
robulbar neuritis, narcolepsy, systemic lupus erythematosus,
and transverse myelitis) and to monitor potential links be-
tween their development and vaccination [10]. In the Russian
Federation, gathering of data on the occurrence of adverse
events due to immunization is performed by the territorial
body Rospotrebnadzor (Federal Consumer Rights and Human
Wellbeing Surveillance Service) and the Central apparatus of
Roszdravnadzor (Federal Health Surveillance Service). In
addition, reports are submitted to the automated information
system Farmakonadzor (Pharmacovigilance) subsystem of
Roszdravnadzor (the Roszdravnadzor AIS) [11].

3. Vaccination of MS Patients. There are currently no
official guidelines on the vaccination of patients with MS.
Decisions to immunize patients depend largely on factors
such as the epidemiological situation and treatment using
immunomodulatory or immunosuppressive therapy [13]. In
general, vaccination is not contraindicated in immunocom-
promised people or patients on immunosuppressive therapy.
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There is a number of key recommendations which are uni-
versal and do not depend on the main disease. In particular,
inactivated vaccines can be used with virtually no restric-
tions. However, a degree of caution is needed in relation to
live vaccines [14]. Active immunization must be organized
prior to treatment initiation in patients in whom immuno-
suppressive therapy is planned. Live vaccines must be giv-
en no less than four weeks before treatment initiation and
inactivated vaccines no less than two weeks before. Annual
influenza immunization is advised in patients aged over 6
months except those in whom there is a very low proba-
bility of an immune response. Vaccination against chicken-
pox and shingles is not undertaken in patients with severe
immunodeficiency [15]. In addition, there are separate in-
dications for active immunization depending on nosology
and concomitant immunocompromised states. Experience
of vaccination of patients with MS is significantly limited.
Overall, there are no data confirming a link between inocu-
lation and exacerbations of MS. However, any unvaccinated
patient is in the risk group for developing the corresponding
infectious disease, especially on the background of immu-
nosuppressive therapy [16].

Given the mean age at onset of MS, most patients have
probably been vaccinated in compliance with the national
calendar. Catch-up vaccination and adult vaccine-based
immunoprophylaxis of adults are subjects of special atten-
tion [17]. Catch-up vaccination is the process of vaccinating
people who have not received their scheduled vaccinations
[18]. In addition, there is a new WHO strategy based on the
concept of “vaccination throughout life”” [19]. This aims to
achieve successes as a result of effective prophylactic tech-
nologies regardless of age [20].

As yet, no link has been established between the de-
velopment of MS and vaccination [21]. One previous study
on the safety of vaccination against hepatitis B noted an
increase in the frequency of cases of MS. This campaign
was run in France from 1995 to 1997 using a recombinant
vaccine [22]. Many subsequent clinical trials throughout the
world have refuted this association [21]. Safety has been
studied in relation to the development of MS in the cases
of vaccines such as tetanus, influenza, and papillomavirus,
though no link has been established [23].

Despite the lack of special guidelines and the practice
of mass vaccination of MS patients, the question of immu-
nization of these patients is not infrequently solved on an
individual basis. Each specific case requires the risks of the
possible development of disease to be weighed against the
benefit of vaccination. For example, patients receiving fin-
golimod are advised to consider the question of vaccination
against chickenpox when specific antibodies are absent. In
this case, the risk of developing severe disease is signifi-
cantly greater than the potential adverse consequences of
active immunization [14, 15, 24]. Study results indicate that
the use of live chickenpox vaccine is safe in MS patients.
Immunization produces an adequate immune response. The
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level of protective antibodies resulting from vaccination is
independent of patients’ ages, the stage of the main disease,
and the level of disability [25].

It is now known that there is a high probability of a low-
er response to vaccination against influenza in MS patients
than in a control group [26]. Nonetheless, patients receiving
interferon f§ did not show nay reduction in protective anti-
body levels as compared with controls [27]. Furthermore,
the agent itself has antiviral activity, providing an additional
protective effect [27]. Decreases in the immune response to
administration of influenza vaccine can occur on the back-
ground of glatiramer acetate, fingolimod, teriffunomide, na-
talizumab, and mitoxantrone therapy. However, these stud-
ies have not led to unambiguous conclusions. Decreases in
the protective effects of antibodies are seen at different time
periods (three months, six months, etc.) after use of different
drugs. Furthermore, the compositions of the vaccines used in
different studies are significantly different. The result is that
there are no clear conclusions as to which vaccine should be
preferred in specific therapeutic schemes [26, 28].

Patients receiving ocrelizumab showed decreases in
protective antibody levels 12 weeks after active immuniza-
tion against influenza, tetanus, and pneumococcal infection
as compared with a group of patients receiving interferon f3.
Decreases in immune responses can occur at three weeks
on administration of booster doses of tetanus vaccine on the
background of fingolimod treatment [29]. Nonetheless, the
possibility of achieving adequate antibody levels is not ex-
cluded [16].

However, not all variants of MS therapy lead to re-
ductions in immune responses to vaccination. For example,
a pilot study showed that alemtuzumab produced adequate
antibody levels after immunization against diphtheria, teta-
nus, poliomyelitis, Haemophilus, Meningococcus (a conju-
gated vaccine), and Pneumococcus (a polysaccharide vac-
cine). Thus, patients receiving this drug were found to have
a preserved immune response. Thus, vaccination may be an
additional tool for preventing infectious diseases in this cat-
egory of patients [30].

In addition, postmarketing monitoring of drugs such
as fingolimod and alemtuzumab has demonstrated increases
in morbidity with papillomaviruses, along with increases in
the frequency of dysplasia of the cervix uteri [31,32]. The
incidence of human papillomavirus in the cervical canal
in a group of patients receiving alemtuzumab therapy was
2%. In this case, there was a risk of developing malignant
neoplasms of the cervix uteri [33]. For this reason, women
receiving treatment are advised to undergo annual screening
[33]. In addition, patients may be additionally advised to
receive vaccination against papillomavirus infections [31].

4. Vaccination against the New Coronavirus Infec-
tion in MS. The question of vaccination against the new
coronavirus infection is relevant in the present world. A to-
tal of 69 vaccines are currently in the clinical phase of tri-
als around the world. A further 181 formulations are in the
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preclinical phase of trials [34]. Some vaccines are already in
use in MS patients. In particular, these are vaccines based on
mRNA from Moderna and Pfizer-BioNTech, as well as vec-
tor-based vaccines from Oxford-AstraZeneca and Janssen.
American guidelines from the National Multiple Sclerosis
Society indicate that the Moderna, Pfizer-BioNTech, and
Janssen vaccines are safe and are advised for use in patients.
In general, they can be used regardless of ongoing pathoge-
netic therapy, though some dugs may decrease vaccination
efficacy [35].

In the UK, MS patients are also a priority group and
are advised to receive vaccination before others. Active im-
munization can be delivered without interrupting the main
course of therapy, though there are certain exceptions. Use
of vaccines from Pfizer-BioNTech and Oxford-AstraZeneca
is recommended. It is important to note that the use of par-
ticular immune drugs currently depends primarily on their
availability in countries [36].

Three immune formulations are authorized and avail-
able in in the Russian Federation. Gam-COVID-Vac is a
vector-based two-component vaccine. The first dose con-
sists of recombinant adenovirus serotype 26 particles while
the second contains serotype 5. Both components contain
the gene for the SARS-CoV-2 virus S protein.* The sec-
ond available vaccine is EpiVacCorona, which consists of
chemically synthesized peptide antigens corresponding to
three fragments of the SARS-CoV-2 S protein, conjugated
with a carrier protein. This vaccine contains an adjuvant
(aluminum hydroxide) to enhance the immune response.”
The third vaccine is CoviVac, from the Chumakov Center,
which is an inactivated whole-virus immunoformulation
[34]. An important question is that of the safety of vacci-
nation for patients with MS and receiving targeted therapy.
Vaccine selection depends directly on efficacy levels [37].
All vaccines currently authorized in the Russian Federation
are potential candidates for vaccine prevention in MS pa-
tients. This disease is not an absolute contraindication for
vaccination. Nonetheless, all current vaccines against the
new coronavirus infection should be used with caution in
patients with central nervous system diseases.*®

Conclusions. Thus, no link has been established be-
tween the occurrence and/or exacerbation of MS and vac-
cination. MS Patients generally have good tolerance of
immunization regardless of the vaccine used. MS patients
may have decreased responses to vaccination but nonethe-
less often achieve sufficient levels of protective antibodies.
Patients receiving fingolimod can be advised to undergo
vaccination against chickenpox because of the high risk
of severe disease. Patients with exacerbations of MS are

4 Instructions for use. Gam-COVID-Vac Combined Vector
Vaccine for the Prevention of Coronavirus Infection due to
SARS-CoV-2 Virus.

® Instructions for use. EpiVakCorona Vaccine based on Peptide
Antigens for Prevention of COVID-19. 2021.
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advised to postpone vaccination until recovery of exacer-
bations and stabilization of neurological status for at least
30 days. Administration of inactivated vaccines to patients
receiving immunosuppressive therapy should not interrupt
that treatment. The immunogenicity of live attenuated her-
pes zoster vaccine in naive patients can be optimized by
immunizing at least 2—4 weeks before initiating immuno-
suppressive therapy. Determination of the time to initiate
immunosuppressive therapy in naive patients undergoing
vaccination with live attenuated vaccines requires the dura-
tion of viremia after immunization to be considered.

The authors declare no conflict of interest.
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