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Abstract. Objective: To assess the tolerance and effects of COVID-19 vaccination in Egyptian patients with
systemic lupus erythematosus (SLE), such as incident flare risk, based on the patient’s perspective. Methods:
SLE patients were included in this multicenter cross-sectional questionnaire-based analysis. Data included
demographic and clinical features, prior COVID-19 infection, vaccine acceptability, type of vaccination, disease
status before and after vaccination, and related side effects. Results: The total number of patients included
was 230. Ages ranged from 18 to 64 years, disease duration from 1 to 15 years, and females were 92.6%. Only
31.7% of the study population were COVID-infected; the majority (70.7%) were treated at home, while 1.2%
needed ICU. In contrast, 53% of our patients were vaccinated, and 47% were not vaccinated, primarily due
to fear of side effects or disease flare. After the first dose of vaccination, 44.1% reported vaccine-related side
effects, of which fatigue, fever, myalgia, as well as injection site reaction were the prevalent complications. The
highest incidence of side effects was in AstraZeneca (78%), while the least was in Sinopharm (29.6%). 16.3%
of vaccinated patients were COVID infected after vaccination, and 88.2% were treated at home. Only 14.6% of
the vaccinated population experienced a lupus flare, primarily after the first dose, with no significant difference
between the type of vaccine and lupus flares. Conclusion: The acceptance of COVID-19 vaccination among
our lupus patients was neutral. The observed adverse effects were comparable to those reported by healthy
individuals. Post-vaccination lupus flares were infrequent and unrelated to the vaccine type but rather to the
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pre-vaccination disease activity state.

Key words: lupus, COVID, vaccine, flare

INTRODUCTION

Autoimmune and inflammatory rheumatic diseas-
es (AlIRD) patients, especially systemic lupus erythe-
matosus (SLE) cases, are at greater risk for adverse
outcomes due to Corona virus-19 (COVID-19) [1].

Vaccination is a vital and efficient instrument for
preventing infections in both AlIIRD patients as well
as normal people. In spite of specific recommen-
dations, the rates of pneumococcal and influenza
vaccination in the targeted population are below the
recommended levels [2]. In order to promote vacci-
nation uptake and improve awareness of patients,
new plans and strategies are strongly needed. The
aims of these plans are the explanation of the pa-
tient's autoimmune status and emphasizing the
safety and efficacy of vaccines [3].

COVID-19 vaccinations are safe and effective
and were made available for the first time in the USA
on December 14 2020 [4]. Nevertheless, surveys on
SLE cases as well as other AIIRD, have revealed

vaccine hesitancy in up to 50% of patients, which
can be attributed to concerns regarding potential dis-
ease flares, adverse effects, or shortage of knowl-
edge among SLE patients [5].

In a prior international survey (1266 AIIRD pa-
tients) administrated prior to the availability of
COVID-19 vaccination, only 54% indicated their
willingness to receive the vaccination. Thirty-two
percent of the participants were hesitant about re-
ceiving the vaccination; however, attitudes may have
changed since then [5].

In an ltalian survey of rheumatic disease pa-
tients administered during the first weeks of vac-
cine availability, 48% of SLE patients who respond-
ed to the survey indicated their willingness to get
vaccinated [6]. This finding may be attributable
to concerns peculiar to this population, especial-
ly rheumatic disease flares or diminished vaccine
effectiveness due to concomitant immunosuppres-
sive drugs [2].
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There is a scarcity of data concerning COVID-19
vaccine safety in musculoskeletal and rheumatic dis-
ease cases [7], such as SLE, as SLE patients were
excluded from vaccine trials [8].

Consequently, the primary objective of this study
was to determine COVID-19 vaccine tolerance in
Egyptian SLE patients, particularly incident flare risk,
based on the patient’s perspective.

METHODS

Participants

Inclusion criteria: Lupus patients aged above
18 years who met any of the SLE classification cri-
teria either the 1997 revised American College of
Rheumatology classification criteria for SLE [9], Sys-
temic lupus international collaboration clinic (SLICC)
(10), as well as the EULAR-ACR 2019 classification
criteria for SLE [11].

Exclusion criteria: Patients diagnosed with any
rheumatic disease other than lupus, patients who re-
ceived other vaccines, e.g., influenza vaccine with-
in one month, and patients who were less than 18
years old.

Sample size: All patients fulfilling the eligibility
criteria were enrolled in the study.

Study Design: This study was a multicenter
cross-sectional study. An online survey was made
utilizing the Google Docs application (available at
https://docs.google.com/document/u/0/). It included
37 practice as well as experience questions dealing
with the subsequent domains: patients’ lupus clin-
ical status and activity, demographics, and wheth-
er the patient had prior COVID-19 infection, as well
as infection severity, if they get vaccinated or not.
If they refused vaccination, they were asked about
the cause of the refusal. If they were vaccinated,
they were asked about the vaccination (type and the
number of received doses), incidence and nature of
post-vaccination side effects or incidence of the flare
of disease after vaccination, and incidence as well
as the course of COVID infection in SLE cases fol-
lowing COVID-19 vaccination.

The survey was administered in the Arabic ver-
sion (see Supplementary Material) and pretested in
five rheumatology centers in Egypt (Rheumatology
& Rehabilitation Department Kasr Eleiny University
Hospital, Rheumatology & Rehabilitation Depart-
ment Azhar University Hospital, Rheumatology &
Rehabilitation Department Assiut Branch of Azhar
University Hospital, Rheumatology & Rehabilitation
Department and Internal Medicine Department, Tan-
ta University Hospital). Five consultant rheumatolo-

gists evaluated face validity and content. All co-au-
thors accepted the final versions following three
evaluations. The questionnaire was designed to be
completed in 10 min. All lupus patients were invit-
ed to participate by directly contacting physicians
or via WhatsApp. The survey was conducted for six
months, between May and November of 2022.

Study outcomes

Primary outcome:

— The prevalence of acceptance of lupus patients
to get COVID-19 vaccinations

— The prevalence of flare of SLE after COVID-19
vaccinations

Secondary outcomes:

— Incidence as well as the course of COVID
infection in SLE patients after vaccination.

— Disease activity status in subjects prior to and
following the vaccine.

Ethics approval and participation consent

This study compiles with the Declaration of
Helsinki’'s ethical guidelines and adheres to the lo-
cal ethical standards (the institution’s ethics board
approval No: 35766/9/22). All subjects provided
informed electrical consent as per the local ethical
committee. Patients’ data was protected (every par-
ticipant has a code number).

Statistical analysis

Data were statistically analyzed using SPSS ver-
sion 20. Descriptive analysis of patients characteris-
tics described numerically and by percentages data,
and comparative analysis between groups were
done using ANOVA and Student’s t-test. The P value
was considered significant at the level of < 0.05.

REsuULTS

Our study included 230 lupus patients; 76.1% of
our patients were between 25-54 years old, 18.3%
between 18-24, and 6.4% between 55-64 years
old. Disease duration was 6-15 years in 39.6%, 2-5
years in 32.2%, 1-2 years in 18.1%, and less than 1
year in 10.6%, with different periods in the remain-
ing percentage. 92.6% of our patients were females,
and 7.4% were males. Most participants (93%) were
informed about the questionnaire by their physician.
All patient characteristics are shown in Table 1.

The results revealed that 31.7% of the study pop-
ulation were COVID-infected, 61.7% denied having
COVID infection, and the remaining population did
not confirm their infection. Most COVID-infected pa-
tients (70.7%) were treated at home, 15.9% were
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Table 1. Demographics and patient characteristics

Findings N (%)

Age groups:

18-24y 42 (18.3%)
25-54y 175 (76.1%)
55-64 y 13 (5.65%)
Gender:

F 213 (92.6%)
M 17 (7.4%)
Disease duration:

<1y 24 (10.6%)
12y 41(18.1%)
25y 74 (32.2%)
>5y 91 (39.6%)
Disease manifestations:

Oral ulcers 162 (70.4%)
Arthritis 205 (89.1%)
Pleurisy/Carditis 70 (30.4%)
Nephritis 119 (51.7%)
Photosensitivity 129 (56%)
CNS Lupus 6 (2.6%)
Malar rash 68 (29.6%)
Cutaneous lupus 21(9.13%)
Anti-ds DNA positivity 184 (80%)
Hemolytic anemia 39 (17%)
Leucopenia; thrombocytopenia 156 (67.8%)

COVID infection before vaccination

Infected 76 (31.7%)
Not infected 139 (61.7%)
Suspected 15 (6.6%)
Treatment received:

steroid 225 (97.8%)
hydroxychloroquine 226 (98.3%)
Mycophenolate mofetil 29 (12.6%)
Azathioprine 199 (86.5%)

hospitalized without oxygen, 12.2% were hospitalized
with oxygen need, and the remaining were ICU ad-
mitted. Concerning vaccination, 53% of our patients
were immunized, while 43% were not, primarily out
of fear of side effects or disease activation. In the 12
months prior to vaccination, 37% of the vaccinated
population experienced disease activity, compared to
21.7% of the unvaccinated population. At the time of
vaccination, disease activity was present in only 8%
of patients, while 90.2% were not active. The most
frequently administered vaccine was the inactivat-
ed COVID-19 vaccine manufactured by Sinopharm.
Figure 1 depicts the available vaccines. 44.1% of pa-
tients who received the first dose of the vaccine expe-
rienced vaccine-related side effects, while 54.1% did
not. The most common side effects included fatigue,
fever, myalgia, and injection site reaction. 3.2% of pa-
tients experiencing side effects required hospitaliza-
tion. Only 25.6% of the vaccinated population report-
ed side effects after receiving the second dose. The

most common side effects included fatigue, fever, my-
algia, and injection site reaction. The incidence of side
effects was lower than with the first vaccination dose.

Only 9% of the vaccinated population received
the third dose of vaccine, which significantly reduced
side effects, which occurred in only 5.6% of the pop-
ulation. After vaccination, 16.3% of the vaccinat-
ed population were infected with COVID, of which
88.2% were treated at home.

Table 2. Characteristics of lupus patients as regards
vaccination

Finding Number
Vaccination:

Vaccinated 122 (53%)
Not vaccinated 108 (47%)
Disease activity before vaccination

Active 25 (21.7%)
Not active 84 (73%)
Suspected 6 (5.3%)

Disease activity at the time of vaccination

Not active 101 (90.2%)
Active 9(8%)
Suspected 2(2%)
Side effects after vaccination

Fatigue 33

Fever 23

Myalgia arthralgia 22

Site injection reaction 21
Shoulder pain 17
Headache 15

Chills 14
Diarrhea 2

Side effects requiring doctor consultation

Yes 28 (41 .8%)
No 39 (58.2%)
Side effects requiring hospitalization

Yes 2(3.2%)
No 60 (96.8)
Vaccine booster doses

Second dose 88 (83%)
Third dose 8(9%)
COVID infection after vaccination

Yes 14 (16.3%)
No 72 (83.7%)

The AstraZeneca vaccine had the highest inci-
dence of vaccination-related side effects after the
first and second doses (78% and 57%, respectively).
There was a significant difference between vaccine
types after the first dose but no significant difference
concerning side effects after the second dose. While
the incidence of side effects was lowest with the first
and second doses of Sinopharm (29.6% and 12.0%,
respectively) (Table 3).
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Fig. 1. Types of vaccines received and number of doses

Table 3. Comparison between the type of vaccine and side effects after first and second doses

Pfizer (n=10) AstraZeneca (n = 14) Sinopharm (n = 44) Sinovac (n=27) Others (n=7) P value
First dose
Side effect
No 3(30.0%) 3(21.4%) 25 (56.8%) 19 (70.4%) 3 (42.9%)
Yes 7(70.0%) 11 (78.6%) 19 (43.2%) 8 (29.6%) 4(57.1%) .020
Second dose
(n=9) (N=14) (n=37) (n=25) N=3)
Yes 4 (80.0%) 3 (42.9%) 26 (70.3%) 22 (88.0%) 2 (66.7%)
No 1(20.0%) 4(57.1%) 11 (29.7%) 3(12.0%) 1(33.3%) 118

Others include Jonson, Moderna, Sputnik

There was no significant difference regarding
post-vaccination side effects between patients with pre-
vious COVID-19 infection and those without (Table 4).

Table 4. Comparison between patients who had prior
COVID-19 infection in side effects post-vaccination

incidence of a post-vaccination lupus flare, whereas
the incidence of a post-vaccination lupus flare was
more significant in those with a pre-vaccination dis-
ease flare (Table 6).

Table 5. Lupus Activity after the vaccine

Prior Covid infection
Side effects first dose No Yes P value
No 29 (54.7%) | 24 (49.0%)
Yes 24 (45.3%) | 25 (51.0%) 562
Side effects second dose
No 32(82.1%) | 25(65.8%)
Yes 7(17.9%) 13 (34.2%) 104

Only 14.6% of the vaccinated population expe-

rienced lupus activity, primarily after the first dose
Table [6], with variable manifestations of disease ac-
tivity as shown in Table 5 — 54.2% required consulta-
tion with the treating physician, and 46.4% required
treatment modification. In addition, there was no
significant difference between vaccine types and the

Character number
Lupus activity after vaccination

Yes 12 (14.6%)
No 66 (80.5%)
Suspected 4 (4.9%)
Manifestations of lupus activity after vaccine

Arthritis 9

Fever 8
Leucopenia or thrombocytopenia 8

Nephritis 4

Pleurisy 4

Skin manifestations 4
Cerebritis 1
Manifestations needed doctor consultation

Yes 13 (542%)
No 11 (45.8%)
Activity needed treatment change

Yes 13 (46.4%)
No 15 (63.6%)
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Table 6. Comparison between SLE patients with and without post-vaccination flare as regards the type of vaccine and

pre-vaccination flare

Pfizer (n=10) AstraZeneca (n = 14) Sinopham (n = 44) Sinovac (n =27) Others (n=7) P value
Flare post-vaccine first dose
Flare post vaccine
No 9(90%) 9 (64.3%) 39 (88.6%) 25 (92.6%) 6 (85.7%)
Yes 1(10%) 5(35.7%) 5(11.4%) 2 (7.4%) 1(14.3%) 169
Flare post-vaccine second dose
Flare post vaccine
No 5 (100%) 5(71.4%) 32 (86.5%) 23 (92.0%) 3 (100%)
Yes 0(0%) 2(28.6%) 5(13.5%) 2 (8%) 0(0) % 319
Comparison between SLE patients with and without flare as regards pre-vaccination flare
flare pre-COVID vaccine
flare post Covid vaccine No Yes P-Value
No 74 (93.7%) 14 (60.9%)
5(6.3%) 9(39.1%) <.001
DiscussiON years. Most of our patients were female; approxi-

Since the announcement of COVID-19 as a
pandemic in March 2020, more than 769 million
confirmed cases and more than 6,955,141 deaths
were reported, according to WHO health emergency
dashboard August 2023 [12]. Autoimmune rheumat-
ic diseases (AIRDs), including SLE, are more sus-
ceptible to Covid-19 poor outcomes, more hospital-
izations, and more deaths due to prolonged steroid
and immune-suppressant use, which can also delay
viral clearance and increase the incidence of bacteri-
al infections [13-15]. However, some studies showed
better AIRDs outcomes due to early cytokine storm
suppression by the same drugs [16]. The American
College of Rheumatology (ACR) [17] and the Eu-
ropean Alliance of Associations for Rheumatology
(EULAR) recommend COVID-19 vaccines for peo-
ple with AIRD, including SLE [18]. Some research
has been done to study COVID-19 vaccination in the
context of lupus patients, including patients’ attitudes
towards the vaccine, the efficacy of the vaccine in the
prevention of COVID-19 infection, its safety profile
and side effects, the effect of the vaccine on lupus
activity [14, 19-21]. This study examines the accep-
tance of COVID-19 vaccination among SLE patients,
adverse reactions, as well as its effect on disease
activity in a cohort of Egyptian lupus patients due to
the paucity of research on lupus and the COVID-19
vaccination in the Middle East.

Our multi-centric cross-sectional investigation
was conducted on 230 lupus patients whose dis-
ease duration ranged from less than one year to five

mately 31% confirmed COVID-19 infection prior to
vaccination, 60% [22] were vaccinated, while 47%
were apprehensive of the vaccine’s adverse effects
as well as efficacy and did not receive it. This finding
is comparable to other studies conducted in South
America and Europe, where 54% of the participants
agreed to be vaccinated, and 30% were unsure [22].
In a Chinese study, willingness was 30%, but fol-
lowing physician recommendations, it rose to 90%
[23]. In contrast, most other studies demonstrat-
ed positive attitudes of lupus patients towards the
COVID-19 vaccine, reaching 76-80% [24, 25].
Among the 53% of those who were vaccinated
in our study, inactivated COVID-19 vaccines “Sin-
opharm and Sinovac” were the most received, fol-
lowed by ChAdOx1 nCoV-19 [Oxford-AstraZenecal],
then MRNA vaccines BNT162b2 [Pfizer-BioNTech]
and mRNA-1273 [Moderna], small percent received
Sputnik vaccine, and some patient did not know the
type of vaccine they received. Fatigue was the most
frequently reported adverse effect, followed by fever,
myalgia, arthralgia, injection site reaction, shoulder
pain, headache, cold, and diarrhea. The majority of
these adverse effects were self-limiting, and only 2%
necessitated hospitalization. 88% of lupus patients
who received the vaccine received a second injection,
while only 14% received a third dose. The Sinopharm
vaccine had the fewest side effects, whereas patients
who received the AstraZeneca vaccine reported a
significant side effect after the first dose compared to
other types of vaccines, but there was no significant
difference between the types of vaccines after the



Acceptance, tolerability, and effect of COVID-19... 35

second dose. Regarding post-vaccination adverse ef-
fects, there were no substantial differences between
patients who had previously contacted COVID-19
and those who had not. Although we did not include
normal population in our survey, we compared our
findings to those of prior investigations, the majori-
ty of studies reported mild side effects regardless of
vaccine frequency after the second dose compared
to the first [22, 26]. The variation and incidence of
adverse effects of the COVID-19 vaccine in the gen-
eral population are comparable to those observed in
SLE patients. Some of them reported adverse effects
in 50% to 90% of patients [4] and others in 30% of
general populations [27]. Local injection and systemic
adverse reactions such as right bundle branch block,
fatigue, fever, myalgia, headache, sinus and dyspnea
tachycardia, nausea, premature ventricular contrac-
tions, and chills may occur [19, 28-30]. Those who
received the Sinopharm vaccine demonstrated more
side effects following the first dose, and those with
prior comorbidities experienced more complications,
whereas those who received the Pfizer-BioNTech
vaccine demonstrated more side effects following the
second dose especially in previously infected per-
sons [31]. The majority of the side effects in general
populations were mild. Nevertheless, some severe
complications occurred with Oxford-AstraZeneca and
BNT162b2 [Pfizer-BioNTech] and mRNA-1273 [Mod-
erna] mRNA vaccination, including cardiovascular
effects [28, 32]. Also similar results were reported in
some Egyptian studies [33, 34].

Regarding the effectiveness of the vaccine, only
14% of our vaccinated lupus patients were re-in-
fected with the COVID-19 virus. In a large study in-
volving 3245 patients with SLE and 1,755,034 non-
SLE individuals, Xiaofeng Jiang and his colleagues
found that the risks of COVID-19 infection as well
as its severe sequelae, such as hospitalization and
death, were considerably greater in lupus than in the
general population prior to the administration of the
COVID-19 vaccine. Nonetheless, after COVID-19
vaccination, there were no substantial differences
in the risk of COVID-19 activation between the two
groups, highlighting the significance of vaccination
for those with SLE [35]. Other Egyptian study was
conducted on different rheumatic diseases including
lupus and reported vaccine efficacy [36]. However,
a number of studies have shown that lupus patients
have a diminished antibody response compared to
healthy controls. This finding is typically due to utiliz-
ing steroids and immunosuppressive agents in lupus
cases, which delay the immune response following
vaccination [37, 38].

Regarding lupus disease activity after vacci-
nation, it was subjectively recorded in 12% of our
patients, with the following manifestations: arthri-
tis, fever, leucopenia, thrombocytopenia, nephritis,
pleurisy, cutaneous manifestations, and cerebritis.
Moreover, 13% of them required physician consul-
tations and treatment modifications. There was no
significant difference between vaccine types and the
incidence of post-vaccination lupus flare; however,
the incidence of post-vaccination lupus flare was
more significant in those with pre-vaccination dis-
ease flare.

A significant VACULOP study [22] was conduct-
ed on 696 lupus cases to determine COVID-19 vac-
cine tolerance in SLE cases, as well as the risk of
incident flares from the patients’ perspective. Pfiz-
er-BioNTech (57% of participants), Sinovac (22%),
AstraZeneca (10% of subjects), and Moderna (8%
of subjects) were the most prevalent vaccines in the
study. Only 21 (3%) of 696 patients experienced a
medically confirmed SLE flare characterized by
prevalent fatigue and musculoskeletal symptoms. In
15 (71%) of 21 cases, these flares caused an alter-
ation in SLE treatment, and in four (19%) of these
cases, hospitalization was required. Experiencing a
flare in the year prior to vaccination has been linked
to an elevated SLE flare risk following COVID-19
vaccination, whereas there was no direct connection
between obtaining lupus flare and m RNA vaccines,
comparable to our findings. In contrast, this contra-
dicts the theory that stimulation of toll-like receptors
by nucleic acids could raise lupus flare risks [22].
The primary limitation of both the VACULOP study
and our study is the subjective nature of lupus flare
reports, which is a result of the difficulty in obtaining
medical confirmation during the survey. Other stud-
ies, such as those conducted by Ho So et al., mea-
sured SLE activity after vaccination and found no
significant change in the SLEDAI score, anti-dsDNA
titer, or proteinuria following COVID-19 vaccination.
In fact, a more significant number of patients experi-
enced numerical improvement than decline [37].

CONCLUSION

The attitude of our Egyptian lupus patients to-
ward COVID-19 vaccination is neutral, and the most
frequently administered vaccines were inactivated
vaccines manufactured by “Sinopharm & Sinovac”
and Oxford-AstraZeneca. The side effects are typi-
cally mild and comparable to those reported in the
general population, and they are unrelated to the
type of vaccine received or previous COVID-19 in-
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fection. Post-vaccination lupus flares are reported
infrequently and are not related to the type of vac-
cine but rather to the pre-vaccination state of lupus
disease activity.
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