This Invited Editorial accompanies
' ) aResearch paper, see page 121

INVITED EDITORIAL

Neurologia i Neurochirurgia Polska

Polish Journal of Neurology and Neurosurgery
2023, Volume 57, no. 1, pages: 11-13

DOI: 10.5603/PJNNS.a2022.0072

Copyright © 2023 Polish Neurological Society
ISSN: 0028-3843, e-ISSN: 1897-4260

LEADING TOPIC

Leading Topic Editor: Alina Kutakowska, MD, PhD, Department of Neurology, Medical University of Bialystok, Bialystok, Poland

Immune response to COVID-19 vaccines in patients with
multiple sclerosis treated with disease-modifying therapies

Waldemar Brola

Department of Neurology, Collegium Medicum, Jan Kochanowski University, Kielce, Poland

Scientific reports indicate that multiple sclerosis (MS) does
not constitute a factor increasing the probability of contracting
COVID-19, and neither does it increase the risk of the disease’s
severe course or death compared to the general population
[1, 2]. There is also no convincing evidence that vaccination
increases the risk of the development of MS or a relapse. It
is believed that it is safe to vaccinate people with MS, and
it would be wrong not to vaccinate solely because of having
been diagnosed with MS [3, 4]. Vaccination, along with follow-
ing the principles of prevention, is the best strategy in the era of
COVID-19. An increasing number of studies have shown that
when determining the indications for vaccination, as well as when
determining the optimal moment to implement, the type
of applied treatment modifying the course of the disease
(DMT) should be taken into consideration. It has been shown
that in people with MS (pwMS), some DMTs, especially
the anti-CD20 monoclonal antibodies and sphingosine-1-
-phosphate receptor modulator (SIPRM), may have an impact
on both post-infection and post-vaccination immune response
to COVID-19 [5-9].

In this issue of Neurologia i Neurochirurgia Polska, the
topic of immune response after vaccination and following
COVID-19 infection in pwMS is addressed by Kulikowska
et al. [10].

The authors of that study analysed the presence of antibod-
ies against the spike (S) and nucleocapsid protein (N) of the
SARS-CoV-2 virus in patients with relapsing-remitting mul-
tiple sclerosis treated with DMT. The analysis included both
after infection and vaccinated individuals. The study included
a population of Polish MS patients treated mainly with dime-
thyl fumarate (DMF), interferon beta (IFN-p), and glatiramer
acetate (GA). A minor part of the study group consisted of
patients taking fingolimod (FG) and cladribine (CLAD), while
there were no patients treated with anti-CD20 monoclonal
antibodies (ocrelizumab, OXR, rituximab, RTX, ofatumumab,

and OFA). The main conclusion from the study was that pwMS
treated with dimethyl fumarate, beta interferon, and glatiramer
acetate can successfully produce antibodies against SARS-
-CoV-2, both after infection and after vaccination.

These results are consistent with the reports of other au-
thors who state that these DMTs do not interfere with develop-
ing humoral immunity against SARS-CoV?2 after vaccination
or being infected with COVID-19 in people with MS [6-8].

However, most authors emphasise the impact of anti-
-CD20 and SIPRM on developing post-vaccination immu-
nity [6-9].

On the basis of a prospective, multicentre cohort study
with pwMS, in which SARS-CoV-2 vaccination with mRNA
vaccines (BNT162b2, Pfizer/BioNTech or mRNA-1273,
Moderna) has been carried out, Sormani et al. showed that
treatment with anti-CD20 and fingolimod led to a reduced
post-vaccination humoral response [11]. In the course of
multivariate analysis, antibody concentration levels achieved
by patients treated with ocrelizumab (a 201-fold decrease), fin-
golimod (26-fold decrease), and rituximab (20-fold decrease)
were significantly lower compared to untreated subjects [11].

The aim of this study was to assess humoral response af-
ter mRNA vaccination in pwMS treated with high-efficiency
DMTs [12]. Protective humoral response at the level of 100%
was observed in untreated pwMS patients, 100% in patients
treated with cladribine, 22.7% with ocrelizumab, and 3.8%
with fingolimod. SARS-CoV-2 IgG antibody titres were high
in untreated pwMS and those treated with cladribine. Only
22.7% of patients treated with ocrelizumab developed a hu-
moral IgG response regardless of normal absolute lymphocyte
count. The majority of patients treated with fingolimod had
very low lymphocyte counts and did not develop SARS-
-COV-2 antibodies [12].

In a different study, Cohen et al. assessed the percentage
of patients with reactive IgG anti-SARS-CoV-2 antibodies
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depending on the type of DMT used [13]. In pwSM who
received an mRNA vaccine, Cohen et al. found that post-
-vaccination IgG rates were 40% for anti-CD20, 41% for
sphingosine-1-phosphate receptor modulators (SIPRM),
and 100% for all other DMTs. The authors concluded that
anti-CD20 and S1PRM therapies reduce IgG response to
SARS-CoV-2 vaccination. In terms of other DMTs, the IgG
response is maintained [13].

48 studies involving 6,860 MS patients have been in-
cluded in a recently published meta-analysis [14]. PwMS
with anti-CD20 and SIPRM treatments had an attenuated
serological response after full vaccination compared to those
without DMTs. Additionally, pwMS vaccinated within the six
months since their last anti-CD20 therapy were at significantly
higher risk of blunted response compared to those receiving
anti-CD20 therapy more than six months prior to vaccination.
The authors found no significant associations between other
treatments (including IFN-B, GA, DMF, TERI, NTZ, CLAD,
and ALE) and humoral response to SARS-CoV-2 vaccines in
pwMS. As for T-cell response, no significant difference was
found between pwMS on anti-CD20 and those without DMTs
after vaccination, while SIPRM was marginally associated with
impaired cellular response [14].

Recently published research results concerning a new drug,
ofatumumab, which is also a monoclonal anti-CD20 antibody,
have provided interesting data.

Data presented at the 2022 AAN Annual Meeting from
the ALITHIOS and KYRIOS trials suggests that ofatumumab
is safe with up to four years of treatment, and does not pre-
vent the cellular and humoral immune response to mRNA
vaccines [15].

Further data from the ongoing KYRIOS open-label, pro-
spective study showed that pwMS on ofatumamab are able to
produce an immune response to the COVID-19 mRNA vac-
cine [16, 17]. All participants in KYRIOS who were vaccinated
during treatment developed an immune response as soon as
the first week after their initial vaccination, and the response in
those who received a booster shot during treatment was similar
to those who received a booster before treatment [16-18].

Even though treatment with small doses of ofatumumab
results in B-cell depletion and is associated with an impaired
humoral response to SARS-CoV-2 vaccination, the T-cell
response is maintained.

The research results presented above show that the major-
ity of DMTs used in pwMS allow complete post-vaccination
immunity to be obtained through the use of mRNA vaccines.
Serological monitoring after SARS-CoV-2 vaccination may be
indicated in patients treated with anti-CD20 (ocrelizumab)
and SIPRM antibodies. In these cases, it seems beneficial to
use a booster dose and determine the optimal interval between
the last anti-CD20 therapy and vaccination [19].

Conflicts of interest: None.
Funding: None.

10.

11.

12.

13.

References

Reyes S, Cunningham AL, Kalincik T, et al. Update on the manage-
ment of multiple sclerosis during the COVID-19 pandemic and post
pandemic: An international consensus statement. J Neuroimmunol.
2021; 357: 577627, doi: 10.1016/j.jneuroim.2021.577627, indexed
in Pubmed: 34139567.

Czarnowska A, Brola W, Zajkowska O, et al. Clinical course and outco-
me of SARS-CoV-2 infection in multiple sclerosis patients treated with
disease-modifying therapies — the Polish experience. Neurol Neuro-
chir Pol. 2021; 55(2): 212-222, doi: 10.5603/PJNNS.a2021.0031,
indexed in Pubmed: 33856686.

Nojszewska M, Kalinowska A, Adamczyk-Sowa M, et al. COVID-19
mRNA vaccines (Pfizer-BioNTech and Moderna) in patients with multi-
ple sclerosis: a statement by a working group convened by the Section
of Multiple Sclerosis and Neuroimmunology of the Polish Neurological
Society. Neurol Neurochir Pol. 2021; 55(1): 8-11, doi: 10.5603/
PJNNS.a2021.0016, indexed in Pubmed: 33555604.

Czarnowska A, Tarasiuk J, Zajkowska O, et al. Safety of vaccines aga-
inst SARS-CoV-2 among Polish patients with multiple sclerosis treated
with disease-modifying therapies. Vaccines (Basel). 2022; 10(5), doi:
10.3390/vaccines10050763, indexed in Pubmed: 35632519.
Centonze D, Rocca MA, Gasperini C, et al. Disease-modifying the-
rapies and SARS-CoV-2 vaccination in multiple sclerosis: an expert
consensus. J Neurol. 2021; 268(11): 3961-3968, doi: 10.1007/
s00415-021-10545-2, indexed in Pubmed: 33844056.

Tallantyre EC, Vickaryous N, Anderson V, et al. COVID-19 vaccine
response in people with multiple sclerosis. Ann Neurol. 2022; 91(1):
89-100, doi: 10.1002/ana.26251, indexed in Pubmed: 34687063.
Kelly H, Sokola B, Abboud H. Safety and efficacy of COVID-19 vac-
cines in multiple sclerosis patients. J Neuroimmunol. 2021; 356:
577599, doi: 10.1016/j.jneuroim.2021.577599, indexed in Pubmed:
34000472,

Giovannoni G, Hawkes CH, Lechner-Scott J, et al. COVID-19 vaccines
and multiple sclerosis disease-modifying therapies. Mult Scler Relat
Disord. 2021; 53: 103155, doi: 10.1016/j.msard.2021.103155, inde-
xed in Pubmed: 34358943.

Capone F, Lucchini M, Ferraro E, et al. Immunogenicity and safety of
mRNA COVID-19 vaccines in people with multiple sclerosis treated
with different disease-modifying therapies. Neurotherapeutics. 2022;
19(1): 325-333, doi: 10.1007/s13311-021-01165-9, indexed in
Pubmed: 34859382.

Kulikowska J, Czarnowska A, Gudowska-Sawczuk M, et al. Antibodies
against the SARS-CoV-2 S and N proteins in relapsing-remitting multi-
ple sclerosis patients treated with disease-modifying therapies. Neurol
Neurochir Pol. 2022; 56(6).

Sormani MP, Inglese M, Schiavetti |, et al. CovaXiMS study group
on behalf of the Italian Covid-19 Alliance in MS. Effect of SARS-
-CoV-2 mRNA vaccination in MS patients treated with disease mo-
difying therapies. EBioMedicine. 2021; 72: 103581, doi: 10.1016/j.
ebiom.2021.103581, indexed in Pubmed: 34563483.

Achiron A, Mandel M, Dreyer-Alster S, et al. Humoral immune re-
sponse to COVID-19 mRNA vaccine in patients with multiple scle-
rosis treated with high-efficacy disease-modifying therapies.
Ther Adv Neurol Disord. 2021; 14: 17562864211012835, doi:
10.1177/17562864211012835, indexed in Pubmed: 34035836.
Cohen JA, Bermel RA, Grossman Cl, et al. Immunoglobulin G immune
response to SARS-CoV-2 vaccination in people living with multiple
sclerosis within Multiple Sclerosis Partners Advancing Technology

12 www.journals.viamedica.pl/neurologia_neurochirurgia_polska


http://dx.doi.org/10.1016/j.jneuroim.2021.577627
https://www.ncbi.nlm.nih.gov/pubmed/34139567
http://dx.doi.org/10.5603/PJNNS.a2021.0031
https://www.ncbi.nlm.nih.gov/pubmed/33856686
http://dx.doi.org/10.5603/PJNNS.a2021.0016
http://dx.doi.org/10.5603/PJNNS.a2021.0016
https://www.ncbi.nlm.nih.gov/pubmed/33555604
http://dx.doi.org/10.3390/vaccines10050763
https://www.ncbi.nlm.nih.gov/pubmed/35632519
http://dx.doi.org/10.1007/s00415-021-10545-2
http://dx.doi.org/10.1007/s00415-021-10545-2
https://www.ncbi.nlm.nih.gov/pubmed/33844056
http://dx.doi.org/10.1002/ana.26251
https://www.ncbi.nlm.nih.gov/pubmed/34687063
http://dx.doi.org/10.1016/j.jneuroim.2021.577599
https://www.ncbi.nlm.nih.gov/pubmed/34000472
http://dx.doi.org/10.1016/j.msard.2021.103155
https://www.ncbi.nlm.nih.gov/pubmed/34358943
http://dx.doi.org/10.1007/s13311-021-01165-9
https://www.ncbi.nlm.nih.gov/pubmed/34859382
http://dx.doi.org/10.1016/j.ebiom.2021.103581
http://dx.doi.org/10.1016/j.ebiom.2021.103581
https://www.ncbi.nlm.nih.gov/pubmed/34563483
http://dx.doi.org/10.1177/17562864211012835
https://www.ncbi.nlm.nih.gov/pubmed/34035836

Waldemar Brola, Immune response to COVID-19 vaccines

14.

15.

16.

and Health Solutions. Mult Scler. 2022; 28(7): 1131-1137, doi:
10.1177/13524585211061343, indexed in Pubmed: 34994577.
Wu Xi, Wang Lu, Shen Lu, et al. Response of COVID-19 vaccination
in multiple sclerosis patients following disease-modifying therapies:
A meta-analysis. EBioMedicine. 2022; 81: 104102, doi: 10.1016/].
ebiom.2022.104102, indexed in Pubmed: 35759920.

Hauser S, Fox E, Aungst A, et al. 144 Long-term efficacy of ofatumu-
mab in patients with relapsing multiple sclerosis. Journal of Neurology,
Neurosurgery & Psychiatry. 2022; 93(9): €2.99, doi: 10.1136/jnnp-
2022-abn2.188.

Faissner S, Heitmann N, Plaza-Sirvent C, et al. Immune response in
ofatumumab treated multiple sclerosis patients after SARS-CoV-2
vaccination. Front Immunol. 2022; 13: 980526, doi: 10.3389/fim-
mu.2022.980526, indexed in Pubmed: 36119053.

17.

18.

19.

Groth M, Ette B, Bopp T, et al. Tracking the immune response to SARS-
-CoV-2 mRNA vaccines in an open-label multicenter study in partici-
pants with relapsing multi-ple sclerosis treated with ofatumumab s.c.
(KYRIOS clinical trial). Presented at: AAN Annual Meeting; April 2-7,
2022; Seattle, WA.

Cross AH, Delgado S, Habek M, et al. COVID-19 outcomes and vacci-
nation in people with relapsing multiple sclerosis treated with ofatu-
mumab. Neurol Ther. 2022; 11(2): 741-758, doi: 10.1007/s40120-
022-00341-z, indexed in Pubmed: 35284994,

Capone F, Rossi M, Cruciani A, et al. Safety, immunogenicity, effica-
cy, and acceptability of COVID-19 vaccination in people with multi-
ple sclerosis: a narrative review. Neural Regen Res. 2023; 18(2):
284-288, doi: 10.4103/1673-5374.346539, indexed in Pubmed:
35900404.

www.journals.viamedica.pl/neurologia_neurochirurgia_polska 13


http://dx.doi.org/10.1177/13524585211061343
https://www.ncbi.nlm.nih.gov/pubmed/34994577
http://dx.doi.org/10.1016/j.ebiom.2022.104102
http://dx.doi.org/10.1016/j.ebiom.2022.104102
https://www.ncbi.nlm.nih.gov/pubmed/35759920
http://dx.doi.org/10.1136/jnnp-2022-abn2.188
http://dx.doi.org/10.1136/jnnp-2022-abn2.188
http://dx.doi.org/10.3389/fimmu.2022.980526
http://dx.doi.org/10.3389/fimmu.2022.980526
https://www.ncbi.nlm.nih.gov/pubmed/36119053
http://dx.doi.org/10.1007/s40120-022-00341-z
http://dx.doi.org/10.1007/s40120-022-00341-z
https://www.ncbi.nlm.nih.gov/pubmed/35284994
http://dx.doi.org/10.4103/1673-5374.346539
https://www.ncbi.nlm.nih.gov/pubmed/35900404

