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ABSTRACT

With the progress of COVID-19 vaccination programs worldwide, some new adverse events associated
with the available vaccines may unfold, especially in subpopulations, representatives of whom were not
included in phase I, Il, and Ill clinical trials of these vaccines, such as patients with autoimmune diseases,
including multiple sclerosis (MS). A 34-year-old woman presented with severe right hemiplegia and ataxia.
She was diagnosed with relapsing-remitting MS (RRMS) 13 years ago and treated with rituximab (an anti-
CD20 monoclonal antibody) during the last 15 months. She had received her first dose of adenovirus-
vectored COVID-19 vaccine Gam-COVID-Vac (Sputnik V) three months after her last infusion of rituximab
and three days before experiencing her latest MS relapse episode, preceded by mild symptoms (fatigue,
myalgia, generalized weakness, etc.). Magnetic resonance imaging revealed several new periventricular,
juxtacortical, brainstem, and cerebellar peduncle lesions. She received corticosteroid therapy for five
consecutive days, and her neurological deficits slightly improved. Twenty-one days after receiving the first
dose of the vaccine, her anti-SARS-CoV-2 antibodies were below the lower detection limit. However,
a decision was made to adhere to the vaccination schedule and not risk the patient’s safety against an
unfortunate COVID-19 contraction, and thus, she was advised to receive the second Gam-COVID-Vac dose
after discontinuation of oral steroid taper. The safety of adenovirus-based vaccines in patients with
autoimmune diseases requires further investigation. Meanwhile, clinicians should raise awareness
among their patients regarding the potentially limited efficacy of COVID-19 vaccination in those treated
with anti-CD20 treatments. After careful, individualized risk-benefit assessments, planning a delay/pause
in such treatments to create a time window for patients to receive the vaccine and develop anti-SARS-CoV
-2 immunity may be recommended.
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Introduction with deviated or suppressed immune systems,” ™ case studies
and preliminary observations may hint toward the subpopula-
tions in whom the safety and efficacy of these vaccines require
further evaluations. We describe the case of a female relapsing-
remitting MS (RRMS) patient receiving rituximab who devel-
oped an episode of neurological exacerbation shortly after
receiving the first dose of the Gam-COVID-Vac (Sputnik V)

as part of the ongoing national vaccination program in Iran.

Since the outbreak of the COVID-19 pandemic, extensive global
efforts have been put into producing and administering vaccines
on a large scale to generate herd immunity against the respon-
sible viral agent, severe acute respiratory syndrome coronavirus-
2 (SARS-CoV-2). With the currently available vaccines and the
national vaccination programs in many countries, several ques-
tions are to be answered regarding the efficacy, safety, and
probable post-vaccination adverse events in immunocompro-
mised patients, such as multiple sclerosis (MS) patients being

treated with disease-modifying therapies (DMTs). A successful Case presentation

COVID-19 vaccination should bring about protective levels of
neutralizing antiviral antibodies, specifically those targeting the
receptor-binding domain of SARS-CoV-2 spike protein.'
However, many MS patients receive anti-CD20 treatments
(e.g., rituximab and ocrelizumab) that induce CD20+ B-cell
apoptosis and are suspected of hindering an effective immuniza-
tion against SARS-CoV-2 after vaccination.

Considering that phase I, II, and III clinical trials of the
available vaccines are designed to evaluate their safety and
efficacy in the general healthy population and not in those

A 34-year-old female MS patient was referred to the neurology
department with severe right hemiplegia and ataxia. She was
anurse working in a tertiary healthcare center and had received
her first dose of the COVID-19 vaccine (Gam-COVID-Vac,
Sputnik V) three days before her symptoms presented.

She was diagnosed with MS thirteen years ago during the
clinical workup and magnetic resonance imaging (MRI) eva-
luations after an episode of left hemiparesis. Her treatment
with interferon-p la was then initiated. The patient’s symp-
toms were well under control until nine years later, when she
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Figure 1. Axial and sagittal fluid-attenuated inversion recovery (FLAIR) MRI sequences of the brain, showing several new periventricular, Juxtacortical (a and b),

brainstem, and cerebellar peduncle (c) lesions.

had two episodes of relapse, namely, optic neuritis and bilat-
eral lower limb paresthesia separated by approximately
30 days. Three years later, in 2019, after experiencing another
acute MS attack (paraparesis), her treatment plan was
switched to rituximab. Two initial doses, each containing
1000 mg, were administered in two weeks, followed by
1000 mg every six months. She had received her last dose of
rituximab (the fourth dose) three months before receiving the
vaccine.

One day after her COVID-19 vaccination, she had mild
symptoms, including fatigue, myalgia, and generalized weak-
ness. Unfortunately, after three days, she developed severe
right hemiplegia and ataxia. The attack had started 10 hours
before she visited our department. She reported no other
symptoms, and her vital signs were stable. Muscle force was
2/5 and 3/5 in her right lower and upper limbs, respectively.
She had severe imbalance and an ataxic gait; her knee and
biceps reflexes were 2+, bilaterally. No sensory deficits were
present upon examination. The patient did not take any drugs,
had no other comorbid conditions besides MS, and reported
no history of contracting COVID-19. She did not report the
use of alcohol, tobacco, and illicit drugs.

Results from the lab studies were normal upon presenta-
tion. MRI scans showed several new periventricular, juxtacor-
tical, and brainstem lesions on T2-weighted and fluid-
attenuated inversion recovery (FLAIR) sequences (Figure 1),
without gadolinium enhancement on T1-weighted sequences.
Intravenous methylprednisolone (500 mg/day) was adminis-
tered for five consecutive days. Her neurological deficits
slightly improved after the acute phase management. Of
note, serum anti-SARS-CoV-2 IgG and IgM levels, 21 days
after receiving the first dose of the vaccine, were not detectable
(IgG:0.29, IgM:0.01; >1.1 = positive) using enzyme-linked
immunosorbent assay (ELISA). Despite this unsuccessful
immunization, she was advised to adhere to the vaccination
schedule and take her second dose of the vaccine shortly after
complete discontinuation of tapering oral methylprednisolone
treatment (for three weeks), given the risk of potentially severe
outcomes following COVID-19 contraction. The patient’s
neurological deficits resolved substantially after the comple-
tion of her oral steroid taper. Informed consent was obtained
from the patient regarding the publication of her case.

Discussion

Gam-COVID-Vac (Sputnik V), ChAdOx1 nCoV-19 (AZD
1222), and Ad26.COV2.S (by Johnson and Johnson) are replica-
tion-deficient adenovirus-vectored vaccines, carrying the gene
for the full-length glycoprotein S of SARS-CoV-2.>"* One rare
yet severe adverse event associated with adenovirus-based vac-
cines is transverse myelitis.5 Indeed, two individuals in phase III
clinical trial of ChAdOx1 nCoV-19 reportedly developed trans-
verse myelitis (TM).” The first case of TM was reported 14 days
after the second dose administration, and it was considered
“possibly related to vaccination”. The second case had developed
TM 10 days after receiving the first dose, but further investiga-
tions showed preexisting, but unnoticed MS, and thus, this
episode of TM was considered “unlikely to be related to
vaccination”.” In addition to our case, these reports show that
adenovirus-based SARS-CoV-2 vaccines may be associated with
neurological exacerbation in a small fraction of MS patients.
However, given the limited available data on the currently avail-
able COVID-19 vaccines and the different types of adenoviral
vectors utilized, and a lack of experimental data, hypothesizing
concerning the probable mechanisms that could explain such
adverse events may not be wise yet.

Nevertheless, the most significant concern is the effective
immunization of patients against SARS-CoV-2. The depletion of
CD20+B-cells (e.g., naive B-cells in the blood, lymphoid tissues,
and to some extent, the bone marrow) tackles the efficient and
timely production of anti-SARS-CoV-2 IgG.*” Furthermore, this
blunted seroconversion and weakened humoral immune response
have previously been shown to diminish the efficacy of several
vaccines in patients treated with rituximab and ocrelizumab.® This
was the case in our patient as well. Her serum anti-SARS-CoV-2
IgG level, 21 days after receiving the first dose of Gam-COVID-
Vac, were below the lower limit of detection, although the results
from the phase III clinical trial of the vaccine suggested that at
least a partial protective effect would be achieved even before
the second dose administration.’

There are two approaches to overcome this hurdle, 1- admin-
istering more doses of the vaccines than suggested by the man-
ufacturers, or 2- delaying/temporarily pausing the anti-CD20
treatment and creating a time window for patients to receive
regular vaccine doses in a way that keeps the risk of autoreactive
memory B-cells expansion and clinical exacerbation at its lowest.



Given the rare yet probable adverse events associated with ade-
novirus-based vaccines in patients with autoimmune diseases,
the first approach may not be the safest strategy in regions
receiving this class of vaccines. However, with the second
approach, owing to the differential repopulation kinetics of
naive B-cells (necessary to generate post-vaccination immunity
against SARS-CoV-2) and autoreactive memory B-cells, there
may be a chance to generate anti-SARS-CoV-2 immunity while
preventing MS exacerbations in patients for whom anti-CD20
treatments are paused. The limiting effect of rituximab on per-
ipheral B-cell counts often persists for 6-9 months, and the naive
B-cell populations typically recover after 12 months. Memory
B-cells can remain depleted even up to five years.® It has recently
been stated that vaccine administration three months after the
last infusion of anti-CD20 drugs may also be reasonable.”
Fortunately, resuming the anti-CD20 treatment is not suggested
to endanger the vaccine-acquired immunity against SARS-
CoV-2.°

In conclusion, although vaccine-associated adverse events
such as neurological exacerbations are rare, future research is
warranted to investigate this phenomenon in more depth.
More importantly, clinicians are advised to raise awareness
among their patients about the anti-CD20 treatment-induced
hypogammaglobulinemia and the limited efficacy of vaccina-
tion in those treated with anti-CD20 agents. Individualized
evaluations and cost-benefit assessments should be made to
plan a delay/pause in the anti-CD20 treatment schedule to
create a time window for early and efficient immunization
with the currently available COVID-19 vaccines.
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