S

ELS

Since January 2020 Elsevier has created a COVID-19 resource centre with
free information in English and Mandarin on the novel coronavirus COVID-
19. The COVID-19 resource centre is hosted on Elsevier Connect, the

company's public news and information website.

Elsevier hereby grants permission to make all its COVID-19-related
research that is available on the COVID-19 resource centre - including this
research content - immediately available in PubMed Central and other
publicly funded repositories, such as the WHO COVID database with rights
for unrestricted research re-use and analyses in any form or by any means
with acknowledgement of the original source. These permissions are
granted for free by Elsevier for as long as the COVID-19 resource centre

remains active.



Clinical Neurology and Neurosurgery 220 (2022) 107374

FI. SEVIER

Clinical Neurology and Neurosurgery

journal homepage: www.elsevier.com/locate/clineuro

Contents lists available at ScienceDirect NEUSOIIH!

Full length article

Check for

COVID-19 vaccination in people with multiple sclerosis, real-life experience [

Raed Alroughani, MD ab " Jasem Al-Hashel, MD ¢, Fathi Abokalawa ¢, Malak AlMojel d

Samar Farouk Ahmed, MD %"

2 Division of Neurology, Amiri Hospital, Arabian Gulf Street, Sharq 13041, Kuwait

b MS Clinic, Ibn Sina Hospital, P.O. Box 25427, Safat 13115, Kuwait

¢ Department of Neurology, Ibn Sina Hospital, P.O. Box 25427, Safat 13115, Kuwait

4 Department of Medicine, Faculty of Medicine, Kuwait University, P.O. Box 24923, Safat 13110, Kuwait
€ Department of Neurology and Psychiatry, Minia University, P.O. Box 61519, Minia 61111, Egypt

ARTICLE INFO

Keywords:
COVID-19
Vaccination
Multiple sclerosis
Kuwait

ABSTRACT

Background: Vaccination against the severe acute respiratory syndrome coronavirus type-2 (SARS-CoV-2) virus is
recommended in multiple sclerosis (MS) to reduce the risk of complications from Coronavirus disease 2019
(COVID-19) infection. These vaccines were not investigated in people with MS (PWMS).

Objective: This study aimed to report the short-term safety of the COVID-19 vaccines among PWMS.

Methods: Pfizer-BioNTech mRNA (BNT162b2) vaccine and Oxford-Astra Zenecaa chimpanzee adenovirus-
vectored (ChAdOx1 nCoV-19) vaccine have been approved to be used in Kuwait since December 2021. PWMS
registered in Kuwait national registry were contacted by phone, WhatsApp, or through face-to-face interviews
and were invited to complete our questionnaire. Demographic, clinical data, symptoms following the vaccine,
worsening of pre-existing MS symptoms, and occurrence of relapse were recorded.

Results: Of the 820 PWMS, 647 completed the questionnaire. Between January 2021 and 31 August 2021, 383
(59.28%) PWMS received at least one dose of the approved vaccinations versus 63.4% of the general population
on the same date. Their mean age was 36.82 + 8.80, and most of them, 247 (64.3%), were females. A total of 356
vaccinated cohorts (92.6%) were treated with disease-modifying therapies. Adverse events were reported by 261
(68.15%) subjects. One case of COVID-19 infection was encountered after the first dose of the BNT162b2 vac-
cine. Twenty-one (5.48%) cases reported worsening of pre-existing MS symptoms after the vaccine. Five patients
(1.31%) reported relapse after the COVID-19 vaccine. The most common adverse events of the COVID-19 vaccine
were pain at the injection site, fatigue, low-grade fever, and body ache; and resolved within one week. There was
no significant association between use of disease modifying therapy (DMT) and COVID-19 vaccine adverse
events.

Conclusion: BNT162b2 and ChAdOx1 nCoV-19 are safe for PWMS. No increased risk of relapse activity or
worsening of pre-existing MS symptoms.

1. Introduction

mRNA vaccine that received emergency use authorization by the US
food drug administration (FDA) in December 2020. It is a new type of

The coronavirus disease 2019 (COVID-19) pandemic, caused by the
severe acute respiratory syndrome coronavirus type-2 (SARS-CoV-2), is
a global public health emergency with high rates of morbidity and
mortality [1,2]. Safe and effective vaccines are highly indicated.
COVID-19 vaccination directly protects immunized individuals and
indirectly protects the whole community by slowing virus transmission.

Pfizer-BioNTech mRNA (BNT162b2) vaccine [3] is a COVID-19

lipid nanoparticle-formulated vaccine, based on nucleoside-modified
mRNA vector vaccine encoding the prefusion spike glycoprotein of
SARS-CoV-2. Two doses are given 21 days apart [3]. The other vaccine
approved in Kuwait is ChAdOx1 nCoV-19. It is a replication-deficient
chimpanzee adenovirus vector with the SARS-CoV-2 spike glycopro-
tein antigen gene [4]. Two intramuscular injections are given 4-12
weeks apart in various ongoing trials [5].
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The BNT162b2 vaccine and the ChAdOx1 nCoV-19 vaccine are
approved for use in Kuwait for people aged 16 or older [6]. Patients
received two intramuscular injections, 21days apart; delivered in the
deltoid muscle. Each injection contained 30 pg of BNT162b2 (0.3 mL
volume per dose). Two intramuscular injections are given 4-12 weeks
apart in various ongoing trials at a dose of 5 x 10'° viral particles [5,7].

PWMS may have a higher risk of severe COVID compared to the
general population; if they are older and if they have comorbidities [8].
The factors related to MS that can increase the risk of severe COVID are
increased disability, recent treatment with corticosteroids and the use of
antiCD20 treatment [9]. The vaccines’ safety and their association with
MS worsening is still uncertain [10].

The approved vaccines have been investigated in large clinical trials
that recruited healthy subjects and patients with chronic diseases.
However, the COVID-19 vaccines have not been studied in PWMS
[11-15].

The National MS Society (NMSS) published guidance on COVID-19
mRNA vaccines that encouraged vaccination and emphasized safety in
PWMS. Specific guidelines for vaccine timing in relation to the dosing of
individual DMTs were also included to maximize vaccine efficacy. NMSS
strongly recommended that PWMS receive the COVID- 19 vaccine based
on a low theoretical risk and the high potential benefit of vaccination
[11,15].

Few studies reported information regarding the safety and efficacy of
the vaccines in this group. Previous studies reported that COVID-19
vaccines are safe and do not increase the short-term risk of clinical re-
lapses in PWMS [16]. Untreated COVID-19-vaccinated MS patients can
develop protective SARS-CoV-2 humoral responses, similarly to healthy
vaccinated. In MS patients treated with high-efficacy DMTs, the immune
response to COVID-19 vaccination varied [17]. The efficacy of the
COVID-19 vaccine may be low in PWMS treated with ocrelizumab, rit-
uximab, and fingolimod [18].

Therefore, real-life studies on the safety of the COVID-19 vaccine
among PWMS are essential. In this study, we aimed to evaluate the
safety, and short-term risk for MS relapses in PWMS who received
COVID-19 vaccination in Kuwait.

2. Methods

This is a cross-sectional, observational study to assess the safety of
the COVID-19 vaccine among PWMS. The ministry of health in Kuwait
follows guidelines of NMSS of COVID-19 vaccination for PWMS.

Subjects in Kuwait either received two intramuscular injections, 21
days apart, delivered in the deltoid muscle and injection contained 30 pg
of BNT162b2 (0.3 mL volume per dose) or received two intramuscular
injections given 4-12 weeks apart at a dose of 5 x 10'° viral particles of
ChAdOx1 nCoV-19 vaccine [5,7].

Patients diagnosed with MS according to the 2017 McDonald criteria
[19], who were recorded in the Kuwait National MS Registry (KNMSR),
were invited to answer a questionnaire regarding their vaccination
status. Since the dates for the first and second vaccine doses were
pre-scheduled, data were collected within 21days after each vaccine
dose by the treating neurologists during a face-to-face interview, contact
using phone calls, or WhatsApp application with a link to the survey
made by using Google Forms. The questionnaire was written in English,
then translated into Arabic. It was reviewed by two independent neu-
rologists and tested on 10 PWMS for validation. The questionnaire was
designed to report demographic, clinical, and medications data. It also
records the frequency, severity, and duration of the vaccine side effects
among the PWMS and the impact of the vaccine on symptoms of MS.

The questionnaire queried demographics (age, gender, job, and so-
cial state), MS characteristics (disease course, disease duration, EDSS
(Expanded Disability Status Scale) and DMT), and whether the patient
received the vaccine or not yet. If the patient received the vaccine, they
report in questionnaire symptoms following each vaccine dose as follow:
no vaccine-associated symptoms; pain at the injection site tenderness/
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swelling/ redness; fever/chills; fatigue and/or general weakness; head-
ache; muscle and/or body ache; arthralgia; flu-like symptoms/sore
throat; nausea/ vomiting: diarrhea; post-vaccination COVID-19 infec-
tion; MS relapse; and worsening of MS symptomatology. Grading of the
side effects was done according to FDA’s Toxicity Grading scale; grade 1
( mild), grade 2 (moderate), grade 3 (severe), and grade 4 (serious or
life-threatening) [20].

Patients who reported relapse or worsening of MS symptoms un-
derwent a neurological evaluation to confirm or exclude the event.

Patients with cognitive disabilities and patients unwilling to partic-
ipate in the study were excluded from the study.

Ethical considerations.

All patients gave their informed consent and the study was approved
by the Research Ethics Committee of the ministry of health in Kuwait,
Number1670/2020.

2.1. Statistical analysis

The statistical analyses were performed using SPSS Statistics Soft-
ware version 26.0 (IBM Corporation, Armonk, NY, USA). Descriptive
data are shown as number (percentage) or mean =+ standard deviation
for continuous variables, whereas categorical ones were expressed as
proportions and percentages. Paired sample t-test was used to compare
between continuous variables and the chi-squared test(X?) was used to
compare between categorical variables. Pearson correlation coefficient
test “r” was used to measure the association between COVID-19 vaccine
adverse events and the use of DMT. A P value < 0.05 was considered
statistically significant.

3. Results
3.1. Demographic and clinical characteristics of the study cohort

Vaccination started in Kuwait on 24,/12/2020. At the end of this
study, there were about 2375,455 (63.4%) vaccinated persons in Kuwait
[21]. Between first January 2021 and 31 August 2021, 646 out of 820
PWMS contacted completed the questionnaire (78.9% response rate).

Table 1 displays the demographic and clinical characteristics of all
PWMS cohorts. The mean age was 36 years (range 16-74). The majority,
301 (65.2%), were female. Mean disease duration was 10 years (range
1-42), and median EDSS 3.0 (range 0-7.5). Most of the studied cohort
was of relapsing-remitting MS 356 (73.9%), whereas 70 (10.8%) pa-
tients were untreated. A total of 383 participants (59.28% of the re-
sponders) had received at least one dose of the approved vaccinations
versus 63.4% of the general population on the same date. 225 received
BNT162b2 vaccine and 159 received ChAdOx1 nCoV-19. Few patients,
79 (12.2%), rescheduled/postponed their DMT doses because of vac-
cine, and 160 (24.8%) patients postponed vaccine administration
because of DMT time of administration. 28 Patients on anti CD20 needed
to postpone the vaccine or reschedule their medications.

Table 2 displays the demographic and clinical characteristics of the
vaccinated PWMS cohort. Their mean age was 37 years, and most of
them, 247 (64.3%), were females. Mean disease duration was nine years
(range 1-42), and median EDSS 3.0 (range 0-7.5). Only 27 (7%) of
vaccinated PWMS are untreated. 180 (46.99%) had received only one
dose, and 203 (53.0%) had received both doses. The mean time from the
second dose to data analysis was 63.2 + 17.3 days.

3.2. The short term safety profile of the COVID vaccine among PWMS

Adverse events were reported by 261 (68.15%) participants. There
was one case of COVID-19 infection encountered after the first dose of
the BNT162b2 vaccine. She was a 32 years old female who had been
treated with interferon Beta interferon-la IM. COVID-19 diagnosis was
confirmed by reverse transcription-polymerase chain reaction (RT-PCR)
technique from a sample of nasaoropharynx swab. She was in contact
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Table 1

Demographic and clinical Characteristics of PWMS patients Number= 646.
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Variables Mean + SD/Number (%)
Mean Age 36.28 + 8.98
Range 16-74
Gende 225 (34.8)
421 (65.2)
e Male
e Female
Job e 337 (51.2)
e 83(12.9)
o Full time e 40 (6.2)
e Part time e 113 (17.5)
e Student e 42 (6.5)
e Retired o 31 (4.8)
e Jobless
o Self employed
Social state e 188(29.1)
e 395 (61.1)
e Single e 53(8.2)
e Married e 10 (1.5)
e Divorced
e Widow
Mean disease Duration 9.89 + 5.82
Range 1-42
Disease Type e 16 (2.48)
o 467 (72.30)
e CIS e 97 (15.02)
¢ RRMS e 66 (10.20)
e SPMS
¢ PPMS
Median EDSS 3
Range 0-7.5
DMT * 56 (8.7)
e 5(0.8)
e Beta-interferons (1a and 1b) e 45(7.0)
e Teriflunomide e 108 (16.7)
e Dimethyl fumarate e 122 (18.9)
e Natalizumab e 110 (17.0)
e Fingolimod e 88(13.6)
e Ocrelizumab e 9(1.4)
e Rituximab e 33(5.1)
e Cladribine e 70(10.8)
o Alemtuzumab
e Untreated
History of COVID-19 infection 101 (15.6)
State of COVID-19 infection e 71 (11.0)
° 27 (4.2)
o Mild e 3(0.3)
e Moderate
e Severe
State of COVID Vaccine e 383 (59.28)
e 263 (40.71)
e Yes e 180 (28)
e No e 203 (31.4)
o First dose
e Two doses
Type of COVID vaccine e 225 (34.8)
e 159 (24.6)
e BNT162b2
e ChAdOx1 nCoV-19
Reschedule/postpone DMT because of Vaccine 79(12.2)
Postpone Vaccine because of DMT 160 (24.8)

PWMS: people with multiple sclerosis; BNT162b2: the Pfizer-BioNTech mRNA
vaccine; ChAdOx1 nCoV-19: the Oxford-AstraZenecaa chimpanzee adenovirus-
vectored vaccine; clinically isolated syndrome: CIS; Relapsing-remitting MS:
RRMS, secondary progressive MS: SPMS, primary progressive MS: PPMS; EDSS,
Expanded Disability Status Scale’ DMT: disease-modifying therapy.

with a subject that was identified as COVID-19 positive. She had mild
symptoms and was treated with symptomatic treatment at home. No
SARS-CoV-2 infections were reported after the second vaccination dose
of the BNT162b2 vaccine or the ChAdOx1 nCoV-19 vaccine.
Twenty-one (5.48%) cases reported worsening of pre-existing MS
symptoms after the vaccine. These symptoms were transient and related
to low-grade fever post relapse. Five patients (1.31%) reported relapse

Table 2
Demographic and clinical Characteristics of vaccinated PWMS patients.
Variables Total N BNT162b2 N ChAdOx1 P
= 383 =225 nCoV-19 N =
(58.6%) 158 (41.1%)
Mean Age 36.82 + 36.50 + 9.36 37.30 + 7.96 0.619
8.80
Gender 137 77 (20.1 60 (15.7) 0.451
(35.7) 148 (38.6) 99 (25.7)
e Male 247
o Female (64.3)
Mean disease 9.31 + 9.59 + 6.60 8.94 + 5.42 0.069
Duration 6.15
Job e 217 e 119(31.01) e 98 (25.3) 0.178
(56.5) e 16 (4.2) e 18 (4.7)
e Full time e 34 e 11 (2.9 e 5(1.3)
e Part-time (8.9) e 58(15.1) e 28(7.3)
e Student e 16 e 10 (2.6) e 4(1.0)
e Retired (4.2) e 11 (2.9 e 6(1.6)
e Jobless e 86
e Self-employed (22.4)
e 14
(3.6)
e 17
(4.5)
Social state e 100 e 55(14.4) e 45 (11.7) 0.102
(26.1) e 140(36.6) e 103 (26.9)
e Single e 243 e 26 (6.8) e 11 (2.8)
o Married (63.3) e 4(D) 0
e Divorced e 37
o Widow 9.6)
e 4(1)
DMT e 33 e 16 (4.2) e 17 (4.4) 0.293
(8.6) e 3(0.8) e 1(0.2)
e Beta Interferons e 4(1.0) o 17 (4.4) e 16 (4.2)
(1a/1b) e 33 e 4912.8) e 31(8.1)
e Teriflunomide (8.6) e 48 (12.5) e 4311.2
e Dimethyl fumarate e 80 e 35(9.1) e 18 (4.7)
e Natalizumab (20.8) e 24(6.3) e 10 2.6)
e Fingolimod e 01 e 16 (4.4) e 6(1.6)
e Ocrelizumab (23.7) e 2(0.9) e 4(2.5)
e Rituximab e 53 e 15(3.9) e 12(3.1)
e Alemtuzumab (13.8)
e Cladribine e 34
o Untreated (8.9
e 23 (6)
e 6(1.6)
e 27 (7)
History of SARS-CoV- 54 (14.1) 37 (9.7) 17 (4.9) 0.116
2 infection prior
vaccination
State of COVID e 181 e 64 (16.7) e 117 (30.5) 0.001
Vaccine (47.2) e 161 (42.2) e 42(10.7)
e 203
o First dose (52.9)
e Two doses

DMT: disease modifying therapy; SARS-CoV-2: Severe acute respiratory syn-
drome coronavirus 2;PWMS: people with multiple sclerosis; BNT162b2: the
Pfizer-BioNTech mRNA vaccine; ChAdOx1 nCoV-19: the Oxford-AstraZenecaa
chimpanzee adenovirus-vectored vaccine; N: number.

after the COVID-19 vaccine. Relapses were confirmed with a neurologist
in absence of fever and evidence of infection. Three patients had a sig-
nificant relapse that need treatment with steroids. The other two pa-
tients reported new sensory symptoms that do not need steroid
treatment.

Many patients reported adverse events following the COVID-19
vaccine, as outlined in Table 3/Fig. 1. The most frequent adverse
event was generalized body/muscle ache in 46% no significant differ-
ence among PWMS who received the ChAdOx1 nCoV-19 vaccine
compared to those who received BNT162b2 vaccine. This was followed
by fatigue, injection site reaction, and swelling and redness at the site of
injection. Injection site pain/tenderness/ swelling/ redness was more
significantly frequent among PWMS who received BNT162b2vaccine
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Table 3
Stratification of adverse events by Vaccine N = 383.
Variables Total BNT162b2 ChAdOx1 P
vaccinated N =225 nCoV-19N =
cohort N = 383 158
Adverse events 261 (68.15%) 151 110 0.056
Yes (39.43%) (28.729%)
Worsening of MS 21(5.48%) 12(3.13%) 9 (2.35%) 0.956
symptoms
MS relapse 5 (1.31%) 2 (0.52%) 3(0.78) 0.145
Local side effects 141 (36.81%) 91 (23.76%) 50 (13.05%) 0.040
170 (44.39%) 113 57 (14.88%) *
e Injection site (29.50%) 0.004
pain/tenderness *
o Swelling/
redness
Systemic side 57 (26.6%) 22 (5.74%) 35 (9.14%) 0.019
effects 176(45.95%) 100 76(19.84%) *
46 (12.01%) (26.11%) 10(2.62%) 0.396
e Fever/Chills 176 (45.95%) 36 (9.40%) 78 (20.37%) 0.002
e Fatigue 77 (20.10%) 98 (23.50%) 37 (9.66%) *
e Headache 10 (2.61%) 40 (10.44%) 4 (1.04%) 0.274
e Body/muscle 12 (3.13%) 6 (1.57%) 8 (2.09%) 0.165
ache 8(2.09%) 4 (1.04%) 5 (1.31%) 0.915
o Arthralgia 3 (0.78%) 0.074
e Flu like 0.175
symptoms/ Sore
throat
e Nausea/
Vomiting
e Diarrhea
SARS-CoV-2 1 (0.62%) 1 (0.39%) 0 0.380
Infection after
vaccination

SARS-CoV-2: Severe acute respiratory syndrome coronavirus 2; BNT162b2: the
Pfizer-BioNTech mRNA vaccine; ChAdOx1 nCoV-19: the Oxford-AstraZenecaa
chimpanzee adenovirus-vectored vaccine; N: number; * significance level of
< 0.05.

compared to those who received ChAdOx1 nCoV-19 vaccine. Fatigue
showed no significant difference among both groups. Fever was reported
in 27%, and it was significantly more frequent among PWMS who
received the ChAdOx1 nCoV-19 vaccine compared to those who
received the BNT162b2 vaccine. Headache was significantly prevalent
among PWMS who received the BNT162b2 vaccine.

Most reported adverse events were mild (62.07%), while moderate
adverse events were observed in (24.90%) subjects, as shown in Fig. 2.

The duration of adverse events was two days in 80/261 (30.65%) of
subjects who experienced adverse events. Some patients have adverse
events up to one week 116/261 (44.44) and only 13/261 (4.98%) re-
ported adverse events for more than one week, Fig. 3.

There was no significant association between the use of DMT and
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adverse events of the COVID-19 vaccine or the severity of adverse

events. Also, no significant association between the use of DMT and
worsening of pre-existing MS symptoms or relapse (Table 4).

3.3. The attitude of non-vaccinated toward COVID-19 vaccine (N = 262)

127/262 (48.47|%) of PWMS reported that they would get the vac-
cine once it is available, 25/262 (9.54%) decided that they will not
receive it, and 111/262 (42.37%) are still hesitant to decide.

4. Discussion

Vaccination against the SARS-CoV-2 pandemic is currently ongoing
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Fig. 2. Severity of adverse events.
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Table 4
Correlation between used of DMT and COVID-19 vaccine adverse events.
Variable DMT
Occurrence of COVID-19 adverse events R= 0.065
P=0.341
Severity of COVID-19 adverse events R=0.115
P =0.147
Worsening of preexisting MS symptoms R=0.011
P =0.805
Occurrence of MS relapse R=0.149
P =0.076

DMT: disease modifying therapy; MS: multiple sclerosis.

in large populations all worldwide, and among them, many PWMS are
being vaccinated. [22]. There are uncertainties about the safety of the
vaccines for both MS patients and neurologists. In this study, we reveal
real-life experience regarding the safety of the COVID-19 vaccine among
PWMS in Kuwait.

The overall rate of adverse events among our cohort is 68%. Our
results showed that PWMS had a similar record of adverse events to that
has been reported in the general population following BNT162b2 and
ChAdOx1 nCoV-19 vaccination against SARS-CoV-2 infection [3-5,7,
22] and similar real-life studies [23-25].

Adverse events that were reported in our cohort matches the adverse
events reported from both the normal population [3-5] and from the
PWMS used other vaccinations [26]. Thus, these findings suggest that
PWMS do not show a higher risk for vaccine-induced adverse events.

Similar to the clinical trials, local reactions such as pain, redness, and
swelling at the injection site were the most common adverse events
[3-5]. The frequency and characteristics of adverse events with the
BNT162b1/BNT162b2 vaccines reported in our study are comparable to
those reported during the phase 1 trial in the United States [27].

In our MS cohort, fatigue was reported in 46%, and headache in 12%.
Our results are in partial agreement with Achiron et al. [24], who re-
ported fatigue in 20% and headache in 9%. Fatigue is a common
complaint in many PWMS and may be underestimated as an adverse
event related to vaccination. Fever was reported in 27% in our
BNT162b2 vaccinated cohort, which is nearly similar to the MS cohort of
Achiron et al. who reported fever 15%. Non-MS subjects in a clinical trial
showed the rate of fever was 16% [3].

In this study, most of the reported adverse events are mild and
moderate (87%). Severe adverse events were infrequent in our cohort.
The occurrence of adverse events following vaccination could be
mediated by immunological responses, reflecting the activity of the
immune system [28,29]. Most of our cohort were treated with DMT and
many of which have an immunosuppressive effect. If the adverse events
are related to the immune system’s activity, PWMS treated with
immunosuppressive medications may not develop severe adverse events
following vaccination.

The adverse events resolved within two days in most of our cohort
80.5%, which is consistent with the results of Achiron study [24].

21 participants (5.5%) reported worsening pre-existing multiple
sclerosis symptoms following the vaccination. This result is lower than
the result of Lotan et al. who reported a 15% worsening of neurological
symptoms [23]. The low rate of worsening pre-existing multiple scle-
rosis symptoms following the COVID-19 vaccine, in addition to its
overall mild severity, is in agreement with previous studies on other
non-live-attenuated vaccines that were not related to an increased risk of
MS rsymptoms [30,31].

We reported MS relapse in 5 cases (1.3%). All cases were reported
shortly after the first dose of the vaccine. Three cases were reported after
the first dose of BNT162b2 and 2 cases after the first dose of ChAdOx1
nCoV-19. Similarly, Maniscalco reported a female MS patient presented
with paraesthesia and weakness in her left arm and left leg 48 h after
receiving the mRNA COVID-19 vaccination [32]. The early onset of
relapse after the vaccination questioned the causal association with the
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vaccine. A previous study that included 555 MS patients showed that
acute relapses were detected in 2.1% of patients after the first dose and
1.6% of patients after the second dose of the BNT162b2 vaccine. After
vaccination, the relapse rate in our cohort was similar to the relapse rate
in a comparative time period without vaccination and this finding is in
agreement with Achiron study [24].

Our result is in disagreement with K. Allen-Philbey who did not
observe any lasting neurological sequelae or MS relapse. The disagree-
ment can be explained by the smaller number of Allen-Philbey K et al.;
33 PWMS compared to the number of our cohort 383 PWMS [33].
COVID-19 can worsen MS, so the vaccination can reduce the risk of
relapses by dropping the risk of infections [24].

Previous studies show that COVID-19 vaccines seem to be not asso-
ciated with an increased risk of acute relapses [16,24]. Data from an
interim analysis of the efficacy and safety of the ChAdOx1 nCoV-19
vaccine from four blinded, randomized, controlled trials (COV001,
COV002, COV003, and COV005) reported a case of transverse myelitis
occurred 10 days after the first dose of ChAdOx1 nCoV- 19 in a patient
with MS, that was determined to be unlikely to be related to vaccination
by an independent committee of neurological experts [7].

We reported one case of COVID-19 infection encountered after the
first dose of the BNT162b2 vaccine. However, mRNA vaccines do not
contain live viruses, do not integrate with the human genome, and
cannot cause COVID-19 infection [34].

There was no significant association between use of DMT and
adverse events of the COVID-19 vaccine or worsening of pre-existing MS
symptoms or relapse. Previous studies reported that COVID-19-
vaccinated MS patients can develop protective SARS-CoV-2 humoral
responses. PWMS treated with DMTs had variable immune responses to
COVID-19 vaccination [17,18].

Our results showed 48.5% of PWMS would accept a COVID-19 vac-
cine. This is a lower rate compared to online surveys conducted for the
United Kingdom general pub population (67%) [35], patients with
autoimmune diseases from Netherland (61%) [36], PWMS from
Portugal (80.9%) [37], and PWMS from the united state (66%) [38].
42.4% are hesitant to decide, and 25% refused to receive the COVID-19
vaccine. Vaccine hesitancy regarding COVID-19 vaccines has been re-
ported in a significant proportion of PWMS patients [38-40]. The vac-
cine hesitancy is due to lack of confidence in the safety and effectiveness
of the vaccine [41]. The data reported in the present study help to
address the safety concerns related to the vaccine among PWMS.

5. Conclusions

PWMS patients had similar rates of adverse events to the general
population following COVID-19 vaccination. BNT162b2 and ChAdOx1
nCoV-19,COVID-19 vaccines are likely safe in PWMS on various DMTs.
Worsening of MS is uncommon with these COVID-19 vaccines.
BNT162b2 and ChAdOx1 nCoV-19 vaccinations do not exacerbate MS or
provoke a relapse. We do not recommend discontinuing or modifying
DMTs to improve vaccine efficacy, as the risk of disease reactivation and
progression outweigh the potential benefit.

Our findings provide safety information related to COVID-19 vacci-
nation in patients with MS and support recommendations to promote
and not to delay vaccination during the still expanding SARS-CoV-2
pandemic.

6. Limitations of the study

The limitation of our study is the short follow-up period and rela-
tively small size of the cohort. Self-reported side effects may cause bias
in answer accuracy. Also, the nonresponding rate of approximately 21%
may bias the results, as the rate of adverse events and new or worsening
neurological symptoms among those who did not respond may be
different from that reported by the responders. Another limitation of the
study was that we did not compare the reported adverse events among
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PWMS with the general population in our community. Another limita-
tion that we did not assess immunoglobulins after vaccines.

7. Strength of the study

To our knowledge, we report the first experience with the COVID-19
vaccine in the middle east and Arabian Gulf among PWMS. This study
represents the first comprehensive description of the safety of side ef-
fects of COVID-19 vaccines among PWMS.
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