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Background: Vaccination against COVID-19 for people with multiple sclerosis (PWMS) has been 
recommended, but long-term follow-up needs further research.

Objectives: To follow up PWMS 3 months after vaccination with the Sinopharm vaccine regarding 
the relapse of MS and infection with COVID-19.

Materials & Methods: The participants in this prospective study were PWMS over 18 years 
of age living in Kermanshah Province, Iran, who received two doses of the Sinopharm vaccine 
between August and November 2021. The information on demographic and clinical characteristics 
of PWMS, COVID-19 infection, and relapses of MS 3 months after vaccination, were collected. We 
contacted the patients using the information registered in the MS registry system of Kermanshah 
Province, and the study data were collected by phone call and using a researcher-made questionnaire. 

Results: Overall, 197 MS patients with a Mean±SD age of 41.84±11.0 years, including 155(78.7%) 
females and 42(21.3%) males were studied. There was no significant difference (P=1.000) in MS 
relapse frequency between the time points of 3 months before the first dose (15[7.6%]) and 3 months 
after the second dose (15[7.6%]). The frequency of infection with COVID-19 within 3 months after 
the second dose (26[13.2%]) was significantly (P=0.017) higher than that in the 3 months before 
the first dose (12[6.1%]). Within 3 months after the second dose, most PWMS with MS relapse or 
COVID-19 infection used oral and anti-CD20 therapy.

Conclusion: During the 3 months after the second dose, the frequency of MS relapse was not 
different, but the frequency of COVID-19 infection was higher.
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Introduction

ultiple sclerosis (MS) is the most com-
mon non-traumatic debilitating disease 
[1] that affects young adults [2]. MS 
is a chronic inflammatory disorder of 
the central nervous system in which 

neuroaxonal damage contributes to clinical events and 
prognosis [3]. In late 2019, the highly transmissible 
RNA virus SARS-CoV-2 (coronavirus 2019 [COV-
ID-19]) spread in China [4]. The coronavirus, the caus-
ative agent of human COVID-19, has been identified by 
the World Health Organization (WHO) as a pandemic 
that has spread rapidly in many parts of the world [5]. 
Among people with COVID-19, people with chronic 
diseases need special attention [6]. Ghayeghran et al. 
reported the frequency of COVID-19 infection in MS 
patients as 12.6% [7]. Immunosuppressive therapies for 
MS are associated with an increased risk of infection 
[8], and infectious diseases contribute significantly to 
the complications of MS [4]. Sinopharm is a COVID-
19-inactivated vaccine developed by Sinopharm’s Bei-
jing Institute of Biological Products and approved by 
the United Arab Emirates [9]. Although people with MS 
(PWMS) should be vaccinated against COVID-19 [10], 
the risks and benefits must be considered. There is an ur-
gent need for further research on vaccination in PWMS 
to help with evidence-based decision-making [11]. Con-
sidering the increasing prevalence of MS in Kermanshah 
Province, Iran during the last decade [2], we aimed to 
follow up PWMS and evaluate the relapse of MS and 
COVID-19 infection within 3 months after both doses of 
the Sinopharm vaccine in Kermanshah, Iran.

Materials and Methods 

Study design and research community

This study was a case series and analytical study con-
ducted between August and November 2021. The study 
coincided with the fifth peak of COVID-19 in Iran. Sam-

pling was conducted using the Nationwide MS Regis-
try of Iran [12]. The study population consisted of all 
PWMS living in Kermanshah who received two doses 
of the Sinopharm vaccine. The inclusion criteria were 
as follows: Definitive diagnosis of MS based on the lat-
est McDonald criteria by a neurologist, being over 18 
years of age, and injection of both the Sinopharm vac-
cine doses. Refusing to answer the phone and dissatis-
faction with participating in the study were the exclusion 
criteria. Before injecting the first dose of the vaccine, 
the information of all PWMS in Kermanshah Province 
from the nationwide MS registry of Iran was prepared 
and provided to the deputy director of treatment and the 
MS Clinic for advice on whether they should receive the 
vaccine. After vaccination, a list of PWMS who received 
the Sinopharm vaccine was sent to researchers through 
the MS Clinic. After the second dose of the Sinopharm 
vaccine, PWMS was followed for 3 months.

Data collection tools and methods

The data collection tool was a researcher-made form, 
consisting of 3 parts. In the first part, the patients’ de-
mographic information and clinical characteristics like 
gender, age, marital status, age of diagnosis, type of 
MS, and MS medicine were collected. Participants were 
asked about COVID-19 infection within 3 months after 
the second vaccination dose. If there was an infection, 
the time interval between the infection and the injection 
of the vaccine, hospitalization, the severity of symptoms, 
and the type of MS medication used at the time of vac-
cination was recorded. Infection with COVID-19 was 
confirmed if the person has symptoms of COVID-19 
and the result of the COVID-19 test of the person him-
self or his family members who lived in the same house 
was positive. Participants were asked about MS relapses 
within 3 months after the second vaccination dose in the 
third part of the survey. If there was a relapse, the in-
terval between relapse with vaccine injections, the need 
for corticosteroids, and the need for hospitalization were 
asked, as well as the name of the MS medication used at 

M

Highlights 

• Multiple sclerosis relapse frequency did not differ significantly before and after the vaccination.

• Infection of COVID-19 was higher three months after vaccination than before that.

• The majority of people with multiple sclerosis who had relapsed after vaccination, had motor and sensory symptoms.

• A small percentage of people with multiple sclerosis who had the infection after vaccination, had severe symptoms.
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the time of vaccination. In addition, information about 
hospitalizations and thrombosis was also collected with-
in 3 months after the second dose. The information was 
obtained by telephone [13].

Data analysis

The collected data were entered into SPSS software, ver-
sion 25 and analyzed according to the project objectives. 
Descriptive statistics such as mean, median, interquartile 
range, frequency, and percentage were used. Using the 
McNemar test, the frequency before and after the vacci-
nation was compared after checking the data’s normality 
by the Kolmogorov-Smirnov test. Mann-Whitney, Fisher 
Exact, and chi-square tests were used to compare means 
and frequencies. 

Results

The study evaluated 197 PWMS who had been vacci-
nated with the Sinopharm. The Mean±SD age of PWMS 
was 41.84±11.0 years (age range: 21-79 years). A total 
of 155 PWMS (78.7%) were female. More than 42% 
of the PWMS had a college education, and 74.4% were 
married. The Mean±SD number of years since people 
were diagnosed with MS was 9.57±7.0, and 142 people 
(73.6%) had RR-type MS. Before vaccination, 49 people 
(25.1%) had been infected with COVID-19 (Table 1).

Both vaccine doses were injected for all people. Out of 197 
PWMS, for 10 people (5.1%), two doses were injected 28 
days apart, but in others, the doses were more than 28 days 
apart. The Mean±SD interval between injections of both 
vaccine doses was 47.91±20.6, ranging from 28 to 152 days. 

The results showed that 15 people (7.6%) had a relapse 
of MS within 3 months before the first dose of the vac-
cine, and 15 patients (7.6%) had a relapse of MS within 3 
months after the second dose. There was no difference in 
MS relapse rates between these two time points (P=1.000). 
Among 15 PWMS who experienced a relapse after the 
second dose, most were treated with oral and anti-CD20 
therapy and had motor and sensory symptoms during re-
lapses. Relapses of MS that occurred up to 3 months af-
ter the second dose, required corticosteroids in 8 patients 
(53.3%) and led to hospitalization in 5(33.3%). There were 
no significant differences in age, disease duration, gender, 
and type of MS between those who had a relapse between 
the 3 months after the second dose and those who did not 
(P>0.05). Consumption of oral and anti-CD20 treatments 
(rituximab, ocrelizumab, fingolimod, giomide) was sig-
nificantly (P=0.046) higher among those with a recurrence 
after the second dose compared to those without (Table 2).

Within 3 months before the first dose of the vaccine, 
12 PWMS (6.1%) had been infected with COVID-19, 
and within 3 months after the second dose, 26 PWMS 
(13.2%) became infected with COVID-19. The frequen-
cy of COVID-19 during the 3 months after the second 
dose of the vaccine was significantly higher than in the 
three months before the first dose (P=0.017). There were 
no significant differences (P>0.05) between those who 
had a recurrence within 3 months after the second dose 
and those who did not regarding age, disease duration, 
interval between two doses of vaccine, gender, type of 
MS, or prior infection with COVID-19. Although not 
significant (P=0.157), those infected with COVID-19 
after the second dose consumed more oral and anti-
CD20 treatments than those without (Table 3). 

Within 3 months after the second dose of the vaccine, 
only 3 PWMS (11.5%) developed severe symptoms of 
COVID-19 and were hospitalized. The remaining 23 
people (88.5%) had mild to moderate symptoms and 
did not need hospitalization (severe cases; people with 
severe symptoms such as poor breathing and requiring 
immediate medical assistance).

Out of the 26 PWMS who became infected after the 
second dose, 16(61.5%) were treated with oral and anti-
CD20 therapy (rituximab, ocrelizumab, fingolimod, 
giomide), and only 3(11.5%) had severe COVID-19 
symptoms requiring hospitalization.

In those who became infected within 3 months after 
receiving the second dose, 5 people (19.2%) already had 
COVID-19 before vaccination; their symptoms were 
mild and did not require hospitalization. The drugs used 
by these 5 were as follows: 2 people Copamer, 1 Ritux-
imab, and 2 without medicine. 

Among 197 PWMS who received two doses of the 
vaccine, no cases of thrombosis were observed among 
PWMS within 3 months after the second dose.

Discussion

In the present study, after receiving the Sinopharm vac-
cine, PWMS were followed up for 3 months. MS re-
lapses and COVID-19 infections in these people were 
compared within 3 months before the first dose and 
3 months after the second dose. The relapse of MS in 
PWMS showed no difference between these two time 
points (15 patients at each time point).
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Table 1. Demographic information of MS patients receiving Sinopharm vaccine

Variables Mean±SD/No. (%)

Age (y) 41.84±11.0

Duration of disease (y) 9.57±7.0

The interval between two doses of vaccine (d) 47.91±20.6

Gender
Female 155(78.7)

Male 42(21.3)

Marital status
Single 50(25.6)

Married 145(74.4)

Education

Primary 20(10.3)

Middle 25(12.9)

Diploma 66(34.0)

College level 83(42.8)

Type of MS

Relapsing-remitting 142(73.6)

Primary progressive 20(10.4)

Secondary progressive 22(11.4)

Relapsing progressive 9(4.7)

Prior infection with COVID-19
Yes 49(25.1)

No 146(74.9)

MS medicine

Betaferon 11(5.9)

Avonex 28(15.0)

Rebif 14(7.5)

Copamer 9(4.8)

Fingolimod 30(16.0)

Obajio 1(0.5)

Teczifuma 20(10.7)

Rituximab 35(18.7)

Azaram 2(1.1)

Ocrelizumab 2(1.1)

Dalfyra 7(3.7)

Giomide 3(1.6)

None 25(13.4)

Abbreviations: RR: Relapsing remitting; PP: Primary progressive; SP: Secondary progressive; RP: Relapsing progressive.
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Kavosh et al. reported MS relapse after COVID-19 
vaccination in 23 patients, one had two relapses, one af-
ter each vaccine dose [14]. Although a systematic review 
showed increased MS relapse after vaccination, the re-
view advised continuing vaccination in PWMS regard-
ing the benefits of vaccination [15]. In contrast to these 
studies, in another study on 583 PWMS after vaccina-
tion, only 0.9% experienced a relapse [16], or the risk of 
relapse is low either with infection or vaccination [17].

Razazian et al.’s study showed no significant differ-
ence in MS relapse rate within the 3 months before and 
after the vaccination with the AstraZeneca vaccine [18]. 
Similarly, Filippo et al. [19] found that the number of 
relapses before and after vaccination (6 and 7 cases, re-

spectively) was not significantly different. We found that 
motor and sensory symptoms were the most common in 
MS relapses after the second dose. Lotan et al. [20] also 
found that most people who reported new or worsening 
neurological symptoms after vaccination had sensory 
and motor symptoms. Our study found that out of 15 
PWMS who relapsed after the second dose, 7(46.7%) 
took oral medicine for MS, including fingolimod, di-
methyl fumarate, and teriflunomide. Fragoso et al. [21] 
reported that among patients with MS who had relapsed 
after vaccination with the AZD1222 vaccine, 4 out of 8 
patients (50%) took oral medicines for MS (among them 
two people took fingolimod, 1 person took dimethyl 

Table 2. Characteristics of people with MS who developed relapse after the injection of Sinopharm vaccine

Variables Relapse After the 2nd 
Dose (n=15)

Non-relapse After the 2nd 
Dose (n=182) P

Age (y)
Mean±SD 39.53±7.5 42.03±11.3

Mean rank 90.57 98.62 0.595*

Duration of disease (y)
Mean±SD 12.20±7.5 9.35±6.9

Mean rank 117.63 94.71 0.124*

The interval from vaccina-
tion to relapse of MS (d) Mean±SD 58.85±28.6 - -

Variables
No. (%)

PRelapse After the 2nd 
Dose (n=15)

Non-relapse After the 2nd 
Dose (n=182)

Gender
Female 14(93.3) 141(77.5)

0.200**

Male 1(6.6) 41(22.5)

Type of MS
Relapsing remitting 11(73.3) 132(73.7)

Progressive 4(26.7) 47(26.3) 1.000**

Symptoms of relapse

Optical nerve involvement 4(26.7) - -

Sensory symptoms in the limbs 6(40) -

Motor symptoms and in-volve-
ment of the pyramidal pathways 7(46.7) -

Cerebellar symptoms 5(33.3) -

Brainstem symptoms 2(13.3) -

MS medication at the 
time of vaccination

Oral therapy and anti-CD20 
therapy (rituximab, ocrelizumab, 

fingolimod, giomide)
11(73.4) 80(46.5) 0.046***

Other 4(26.7) 92(53.5)

*The Mann-Whitney test, **The Fisher exact test, ***The chi-square test.
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fumarate and one person took teriflunomide), which is 
consistent with our findings. 

The present study revealed that out of 197 PWMS, 
26(13.2%) became infected with COVID-19 after re-
ceiving the Sinopharm vaccine. The incidence of CO-
VID-19 infection within 3 months after the second dose 
was significantly higher than 3 months before the first 
dose. In contrast to our study, the results of Sedighi et 
al.’s study [22] showed that the incidence of COVID-19 
was much higher before vaccination (24.5% before vac-
cination versus 10.1% after vaccination). There are some 
noteworthy points. First of all, in our study, 3 months fol-
lowing the injection of the second dose coincided with 
the time when the spread of COVID-19 in Kermanshah 
and other cities of Iran was very high again. During a 
period of about 3 months immediately before the vac-

cination, i.e. from March 15, 2021, to June 7, 2021, the 
incidence of COVID-19 infections in Iran was 1281162, 
as well as in the 3 months immediately following the 
second dose, i.e. from July 19, 2021, to October 11, 
2021, when the incidence of COVID-19 infections in 
Iran was 2272340 [23]. Secondly, within 3 months after 
the second dose, people may have followed health pro-
tocols less strictly. We can say that the higher incidence 
of COVID-19 in our study could also be attributed to 
non-compliance with health protocols. Thirdly, the inter-
val between two vaccine doses in our study was longer 
than the standard interval for most people. This latency 
can lead to a reduction in the effectiveness of the vaccine 
within three months after the second dose.

Table 3. Characteristics of people with MS infected with COVID-19 after injection of Sinopharm vaccine

Variables Infection After the 
2nd Dose (n=26)

Non-infection After 
the 2nd Dose (n=171) P

Age (y)
Mean±SD 42.12±10.9 41.79±11.1

Mean rank 100.73 97.58 0.791*

Duration of disease (y)
Mean±SD 10.25±9.5 9.46±6.5

Mean rank 92.52 97.12 0.694*

The interval between two doses of vaccine (d)
Mean±SD 41.00±11.6 48.99±21.5

Mean rank 77.27 100.07 0.053*

The interval from vaccination to COVID-19 (d) Mean±SD 56.5±25.3 - -

Variables
No. (%)

PInfection After the 
2nd Dose (n=26)

Non-infection After 
the 2nd Dose (n=171)

Gender
Female 21(80.8) 134(78.4)

Male 5(19.2) 37(21.6) 0.780**

Type of MS
Relapsing remitting 22(84.6) 121(72.0)

Progressive 4(15.3) 47(28.0) 0.175**

Prior infection with COVID-19
Yes 5(19.2) 44(26.0)

No 21(80.8) 125(74.0) 0.456**

MS medication at the time of vaccination

Oral therapy and anti-
CD20 therapy (rituximab, 
ocrelizumab, fingolimod, 

giomide)

16(61.5) 75(46.6) 0.157**

Other 10(38.5) 86(53.4)

*The Mann-Whitney test, **The chi-square test.
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In our study, most individuals infected with CO-
VID-19 after vaccination reported mild symptoms and 
did not require hospitalization. Also, most people with 
a family history of COVID-19 reported milder symp-
toms 3 months after immunization compared to their 
family members who had not been vaccinated. It can be 
concluded that the Sinopharm vaccine prevents severe 
symptoms, as Mehrotra et al. [24] suggested that a shift 
toward asymptomatic COVID-19 may accompany vac-
cination against COVID-19 infections.

Our study showed that 16 of the 26 PWMS who de-
veloped COVID-19 infection after the second dose were 
treated with oral and anti-CD20 therapy. This finding is 
consistent with the results of a study by Garjani et al. 
[25], who reported that PWMS receiving fingolimod 
and ocrelizumab were less resistant to COVID-19 infec-
tion. In addition, Tallantyre et al. [26] reported that some 
disease-modifying therapies are associated with the risk 
of attenuated serological response to COVID-19 vacci-
nation in PWMS.

Conclusion

According to this study, there was no difference in MS 
relapse frequency before and after vaccination with the 
Sinopharm vaccine. Most PWMS who relapsed after 
vaccination received oral therapy and anti-CD20 ther-
apy. The Sinopharm vaccine also prevented the severe 
symptoms of COVID-19. Even though the number of 
people with COVID-19 after vaccination was high, their 
diseases were not as severe. Most PWMS who devel-
oped COVID-19 infection after vaccination received 
oral therapy and anti-CD20 medication.
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