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Older veterans with progressive MS and associated comorbidities are at higher risk of death should they  
be infected by COVID-19 and we urge health care providers to educate every veteran about the benefits of  
being vaccinated against COVID-19.
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This article has been updated to reflect new US 
Food and Drug Administration and Centers for 
Disease Control and Prevention recommendations 
to pause administration of the Johnson and John-
son Jansen (JNJ-78436735) COVID-19 vaccine.1

Since the outbreak of the pandemic caused 
by the severe acute respiratory syndrome 
coronavirus-2 (SARS-CoV-2), a plethora 

of studies have been performed to increase our 
knowledge of its associated illness COVID-19.2 
There is no cure for COVID-19, which can be 
lethal. In the absence of a cure, preventive mea-
sures are of vital importance. In order to help 
prevent the spread of the virus, the Centers for 
Diseases Control and Prevention (CDC) advo-
cates for: (1) the use of a face mask over the 
mouth and nose; (2) a minimum of 6-foot dis-
tance between individuals; and (3) avoidance of 
gatherings. As of March 2021, the US Food and 
Drug Administration (FDA) approved 3 vaccines 
for the prevention of COVID-19, under an emer-
gency use authorization (EUA).3-5 As of April 13, 
2021, the FDA has recommended pausing the 
administration of one of these 3 vaccines due to 
unexpected rare but potentially lethal adverse ef-
fects, as detailed later.1

COVID-19 AND MULTIPLE SCLEROSIS 
Since the beginning of the pandemic, neurolo-
gists have faced a new challenge—determining 
whether persons with multiple sclerosis (pwMS) 
were more at risk than others of becoming ill 
from COVID-19 or were destined for a worse 
outcome. The National MS Society has advised 
a personalized approach in relation to particu-
larly vulnerable persons when needed and has 
also initiated worldwide registries to collect in-
formation regarding incidence and outcome 
of COVID-19 in pwMS. Accordingly, through 
the MS Center of Excellence (MSCoE), the 
Veterans Health Administration (VHA) has es-
tablished a national registry assembling data 
regarding COVID-19 in veterans with MS. 

A recent descriptive literature review summa-
rized the outcomes of 873 persons with both 
MS and COVID-19 and reported that about 36% 
of COVID-19 cases were treated with B-cell de-
pleting therapies (ocrelizumab or rituximab).6 

This proportion was relatively higher when com-
pared with other disease modifying agents. Of 
those who became infected with SARS-CoV-2, 
death from COVID-19 occurred in about 4%, 
and an additional 3% required assisted inva-
sive or noninvasive ventilation. Persons reported 
to have passed away from COVID-19 generally 
were older; had progressive MS; or had associ-
ated comorbidities such as obesity, hyperten-
sion, heart or lung conditions, or cancers. Of 
these, 50% were not on any disease modifying 
agent, 25% were on B-cell depleting therapies 
(ocrelizumab or rituximab), and the remaining 
25% were on various medications for MS. It 
is important to highlight that no formal statisti-
cal analyses were performed in this review. On 
the contrary, in the recently published Italian re-
port on 844 pwMS who had suspected or con-
firmed COVID-19, the authors used univariate 
and multivariate models to analyze their findings 
and noted that the use of ocrelizumab was sig-
nificantly associated with a worse clinical out-
come.7 These authors also identified age, sex, 
disability score, and recent (within 1 month) use 
of steroids as risk factors for a severe COVID-19 
outcome. The incidence of death from COVID-
19 in this cohort was 1.54%.

The recently published data from the North 
American Registry of the National MS Society  
based on 1,626 patients reported a 3.3% in-
cidence of death from COVID-19.8 The follow-
ing factors were identified as risks for worse 
outcome: male sex, nonambulatory status, 
age, Black race, and cardiovascular disease. 
The use of rituximab, ocrelizumab, and ste-
roids (the latter medication over the preceding 
2 months) increased the risks of hospitalization 
for COVID-19. 
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COVID-19 VACCINES
Of the 3 available vaccines, the Pfizer- 
BioNTech COVID-19 (BNT162b2) vaccine is ap-
proved for individuals aged ≥ 16 years, while the 
Moderna COVID-19 (mRNA-1273) and the John-
son and Johnson (J&J) Janssen (JNJ-78436735) 
COVID-19 vaccines are approved for individu-
als aged ≥ 18 years, though the latter vaccine has 
been temporarily suspended.1,3-5 The Emergency 
Use Authorizations were released following the 
disclosure of the results of 3 phase 3 clinical trials 
and several phase 1 and 2 clinical trials.9-16 

The BNT162b2 vaccine from Pfizer-BioN-
Tech encodes the SARS-CoV-2 full-length spike 
protein (S) in prefusion conformation locked 
by the mutation in 2 prolines.9 Differently from 
the BNT162b2 vaccine, the BNT162b1 vaccine 
encodes a secreted trimerized SARS-CoV-2  
receptor–binding domain. The S-glycoprotein is 
required for viral entry, as implicated in host cell 
attachment, and is the target of the neutralizing 
antibodies. In a phase 1 clinical study on 195 vol-
unteers treated with BNT162b1 (10 mg, 20 mg, 
30 mg, or 100 mg doses) or BNT162b2 (10 mg, 
20 mg, or 30 mg doses) vaccines or placebo 
21 days apart, both the binding and neutraliz-
ing antibody response was found to be age and 
“somewhat” dose dependent.9

Higher neutralization titers were measured 
at day 28 and 35 (7 and 14 days after the sec-
ond dose, respectively) and compared with ti-
ters of persons who recovered from a COVID-19 
infection.8 Serum neutralization was measured 
using a fluorescence-based high-throughput 
neutralization assay, while binding activity was 
assessed using the receptor-binding domain 
(RBD)–binding or S1-binding IgG direct Luminex 
immunoassays. 

The overall reactogenicity/immunogenicity  
profile of BNT162b2 administered twice  
(30 mg each time) led to its selection for the 
phase 3 clinical trial.9,10 In a large phase 3 clini-
cal trial on 43,458 participants, the BNT162b2 
vaccine given at 30 mg doses 21 days apart 
conferred 95% clinical efficacy in reducing the 
likelihood of being affected by symptomatic 
COVID-19.10 No safety concerns to stop the trial 
were identified, though related severe and life-
threatening events were reported in 0.3% and 
0.1% of the volunteers, respectively. We note 
that these incidence rates were the same for the 
treated and the placebo group.

The mRNA-1273 vaccine from Moderna 
also encodes the SARS-CoV-2 S-glycoprotein. 

In a dose escalation phase 1 trial of 45 partici-
pants aged between 18 and 55 years (25 mg, 
100 mg or 250 mg, given at days 1 and 29)  
and 40 participants aged ≥ 57 years (25 mg 
and 100 mg, given at days 1 and 29), a dose- 
dependent effect was observed for both bind-
ing (receptor-binding domain and S-2p IgG on 
enzyme-linked immunosorbent assay [ELISA]) 
and neutralizing antibodies (SARS-CoV-2 nano-
luciferase high-throughput neutralization assay, 
focus reduction neutralization test mNeon-
Green and SARS-CoV-2 plaque-reduction neu-
tralization testing assay) development.11,12 The 
geometric mean of both binding and neutraliz-
ing antibodies declined over time but persisted 
high as late as 119 days after the first burst 
of 100 mg dose.13 The same dose of the vac-
cine also elicited a strong T helper-1 response 
with little T helper-2 response across all ages.11 

The strength of the memory cellular response 
remains to be defined and is the subject of 
ongoing investigations. In a large phase 3 clini-
cal trial with 30,420 participants, the Moderna 
COVID-19 mRNA-1273 vaccine, given 28 days 
apart at the dose of 100 mg, met 94.1% clinical 
efficacy in reducing the likelihood of being af-
fected by symptomatic COVID-19.14 

Less than 0.1% of volunteers in both groups 
withdrew from the trial due to adverse effects 
(AEs); 0.5% in the placebo group and 0.3% in 
the treated group had AEs after the first dose, 
which precluded receiving the second dose.14

The Johnson and Johnson/Janssen JNJ-
78436735 vaccine is based upon a recom-
binant, replication-incompetent adenovirus 
serotype 26 (Ad26) vector, which encodes the 
full-length, stabilized S-glycoprotein of SARS-
CoV-2. The currently reported results of the 
phase 1 and 2 clinical study indicated that 805 
volunteers (402 participants between ages 18 
and 55 years and 403 individuals aged ≥ 65 
years) were randomized to receive a single or 
double dose of either 5 x 1010 viral particles 
per 0.5 mL (low dose) or 1 x 1011 viral parti-
cles per 0.5 mL (high dose), each compared 
with a placebo group. Incidence of serocon-
version to binding antibodies against the full-
length stabilized S-glycoprotein, as measured 
by ELISA, showed ≥ 96% seroconversion by 
day 29 after the first dose. The incidence of 
seroconversion to neutralizing antibodies was  
≥ 90% as early as early as 29 days after the 
first of either dose. In this study, neutralization 
activity was measured using the wild-type virus 
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microneutralization assay based on the Victo-
ria/1/2020/ SARS-CoV-2 strain.15 We note that 
the data related to this study have been par-
tially reported and additional information will 
be available when each participant will have re-
ceived the second dose.

In a large phase 3 clinical trial with 40,000 
participants aged between 18 and 100 years, 
the Johnson and Johnson/Janssen JNJ-
78436735 vaccine, given as single dose of  
5 x 1010 viral particles per 0.5 mL, met 65.5% 
clinical efficacy in the likelihood of being af-
fected by symptomatic COVID-19 ≥ 28 days 
postimmunization.16 In this study, the vac-
cine efficacy was found to have a geographic 
distribution with highest efficacy in the US 
(74.4%), followed by Latin America (64.7%) 
where Brazil showed a predominance of the 
P2 COVID-19 lineage (64.7%), and Africa 
(52%) where the B.1.351 lineage was most 
frequent (94.5%). The vaccine also proved to 
be effective in reducing the likelihood of as-
ymptomatic seroconversion, as measured by 
the level of a non-S protein, eg, 0.7% of pos-
itive cases in the vaccine group vs 2.8% in 
the placebo group. Immunological data indi-
cated that the vaccine response was mainly 
driven by T-helper 1 lymphocytes. As of April 
13, 2021 the FDA has recommend suspending 
the administration of the J&J/Janssen vaccine 
due to the occurrence of severe blood clots 
reported in a 6 subjects out of ~6.8 millions 
administered doses.5 

It is noteworthy to highlight that all vaccines 
reduced the likelihood of hospitalizations and 
deaths due to COVID-19.

As of April 17, 2021, the CDC reports that 
more than 130 million (40%) Americans, nearly 
1/3 of the population, have received at least  
1 dose of any of the 3 available vaccines, in-
cluding 4.6 million at the VHA.17 Using the 
Vaccine Adverse Event Reporting System and 
v-safe, the US is conducting what has been 
defined the most “intense and comprehensive 
safety monitoring in the US history.”18 Thus 
far, data affirm the overall safety of the avail-
able vaccines against COVID-19. Individuals 
should not receive the COVID-19 vaccines if 
they have had a severe allergic reaction to any 
ingredient in the vaccine or a severe allergic 
reaction to a prior dose of the vaccine. Addi-
tionally, individuals who have received conva-
lescent plasma should wait 90 days before 
getting the COVID-19 vaccine.

VACCINATION FOR PERSONS WITH MS
PwMS or those on immunosuppressive medi-
cations were excluded from the clinical trial led 
by Pfizer-BioNTech. There is no mention of MS 
as comorbidity in the study from Moderna, al-
though this condition is not listed as an exclu-
sion criterion either. The results of the phase  
3 clinical trial for the Johnson and Johnson vac-
cine are not fully public yet, thus this informa-
tion is not known as well. As a result, the use of 
this vaccine in pwMS under immunomodulatory 
agents is based on previous knowledge of other 
vaccines. Evidence is growing for the safety of 
the BNT162b2 COVID-19 vaccination in pwMS. 
Data regarding COVID-19 efficacy and safety are 
still largely based on previous knowledge n other 
vaccines.19

Immunization of pwMS is considered safe 
and should proceed with confidence in those 
persons who have no other contraindication to  
receive a vaccine. A fundamental problem for 
pwMS treated with immunomodulatory or im-
munosuppressive medications is whether the 
vaccine will remain safe or be able to solicit an 
adequate immune response.20,21 As of the time of 
publication 2021, there is consensus that mRNA 
based or inactivated vaccines are also consid-
ered safe in pwMS undergoing immunomod-
ulatory or immunosuppressive treatments.18-20 
We advise a one- on-one conversation between 
each veteran with MS and their primary neurol-
ogist to understand the importance of the vac-
cination, the minimal risks associated with it and 
if any specific treatment modification should be 
made. 

To provide guidance, the National MS Soci-
ety released a position statement that is regu-
larly updated.22 Given the risks associated with 
discontinuation of disease modifying agents, 
pwMS opting to receive a COVID-19 vaccine 
should continue taking their medications unless 
recommended otherwise by their primary neu-
rologist. In addition, on the basis of available 
literature and the American Academy of Neurol-
ogy recommendations on the use of vaccines in 
general, the following recommendations are pro-
posed.20-23

Recommendation 1: injections, orals, and natali-
zumab. Given the risks associated with discon-
tinuation of disease modifying agents, pwMS 
opting to receive a COVID-19 vaccine should 
continue taking their medications unless recom-
mended otherwise by their primary neurologist. 
Neither delay in start nor adjustments in dosing 
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or timing of administration are advised for pwMS 
taking currently available either generic or brand 
formulations of β interferons, glatiramer acetate, 
teriflunomide, dimethyl or monomethyl fumarate, 
or natalizumab.22

Recommendation 2: anti-CD20 monoclonal in-
fusions. As an attenuated humoral response 
is predicted in pwMS treated with anti-CD20 
monoclonal infusions, coordinating the timing of 
vaccination with treatment schedule may maxi-
mize efficacy of the vaccine. Whenever possible, 
it is advised to be vaccinated ≥ 12 weeks after 
the last infusion and to resume infusion 4 weeks 
after the last dose of the vaccine. PwMS starting 
anti-CD20 monoclonal infusions are advised to 
be fully vaccinated first and start these medica-
tions ≥ 2 to 4 weeks later.22

Recommendation 3: alemtuzumab infusion. 
Given its effect on CD52+ cells, it is advised to 
be vaccinated ≥ 24 weeks after the last infusion  
and to resume infusion 4 weeks after the last 
dose of the vaccine. PwMS starting alemtu-
zumab infusions are advised to get fully vacci-
nated first and start this medication 4 weeks or 
more after completing the vaccine.22

Recommendation 4: sphingosine 1 phosphate 
receptor modulators, oral cladribine, and ofa-
tumumab. PwMS starting any of these medi-
cations are advised to be fully vaccinated first 
and start these medications 2 to 4 weeks after 
completing the vaccine. PwMS already on 
those medications are not advised to change 
the schedule of administration. When possible, 
though, one should resume the dose of cladrib-
ine or ofatumumab 2 to 4 weeks after the last 
dose of the vaccine.22 

Notably, all these recommendations hold 
true when there is enough disease stability to 
allow delaying treatment. We also add that it re-
mains unclear if persons with an overall very low 
number of lymphocytes will be able to elicit a 
strong reaction to the vaccine. Blood collection 
and analysis of white blood cell count and lym-
phocyte subset estimates should be obtained in 
those persons with a markedly suppressed im-
mune system. Whenever possible, to maximize 
outcome, timing the vaccination with treatment 
should be considered in those persons with a 
markedly reduced number of T-helper 1 cells. 

Vaccination for Veterans
Currently the VHA is offering to veterans the 
Pfizer and Moderna COVID-19 COVID-19 vac-
cines with FDA EUAs. In accordance with FDA 

regulations, the VHA has paused administration 
of the Johnson and Johnson/Janssen vaccine. 
The VHA has launched its vaccination program 
in December 2020 by first providing the vac-
cine to health care personnel, nursing home pa-
tients, spinal cord injury patients, chemotherapy 
patients, dialysis and transplant patients, as well 
as homeless veterans. Most VA health care sys-
tems have passed this phase and are now able 
to provide vaccines to veterans with MS.

In December 2020, the MSCoE released a 
position statement regarding the importance and 
safety of the COVID-19 vaccine for veterans with 
MS.24 This statement will be updated on a regu-
lar basis as new information becomes available 
from major organizations like the National MS 
Society, FDA, CDC, and World Health Organiza-
tion (WHO) or relevant literature.

CONCLUSIONS
Older veterans with progressive MS and asso-
ciated comorbidities are at higher risk of death 
should they be infected by COVID-19. Fortu-
nately, we live in a time where vaccines are rec-
ognized as a critical tool to prevent this infection 
and to significantly reduce its morbidity and 
mortality. Yet, hesitancy to vaccinate has been 
identified as one of the most important threats 
to public health by the WHO in 2019.25 Under-
standably such hesitancy is even more pro-
found for the COVID-19 vaccine, which is being 
administered under an EUA. In light of this in-
decision, and given the current state of the pan-
demic, we urge health care providers to educate 
every veteran about the benefits of being vacci-
nated against COVID-19. Within the VHA, a solid 
campaign of vaccination has been put in place 
at an unprecedented speed. 

Health care providers interacting with veter-
ans with MS are encouraged to use the MSCoE 
website (www.va.gov/ms) for any questions or 
concerns, or to reach out to MSCoE staff. It is vi-
tally important that our community of veterans 
receives appropriate education on the impor-
tance of this vaccination for their own safety, for 
that of their household and society. 
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information for specific drugs or drug combinations—including 
indications, contraindications, warnings, and adverse effects—
before administering pharmacologic therapy to patients.
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