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Abstract

Background: The COVID-19 pandemic is considered a
global health problem with paramount importance. However,
limited data are avail able regarding safety and efficacy of
COVID-19 vaccines on patients with autoimmune rheumatic
diseases (AIRDs).

Aimof Sudy: To study the efficacy and safety of COVID-
19 vaccinations among a cohort of Egyptian patients with
auto-immune rheumatic diseases (AIRDS).

Patients and Methods: 43 patients with different AIRDs,
and 43 age-and sex-matched controls were enrolled in the
study. All participants have been vaccinated using the two-
dose regime of COVID-19 vaccines. Post-vaccination disease
activity and measurement of serum |gG antibodies against
SARS-CoV-2 trimeric spike proteins S1/S2 in patients with
AIRDs compared to healthy controls were done two to six
weeks after the second dose of the vaccine. All participants
completed a survey to assess the safety and adverse effects
of the vaccines.

Results: The mean serum IgG antibody levelsin patients
with AIRDswas 6753.6+9117.8 BAU/ml compared to
10538.1+13333.9 BAU/m in the control group with no sig-
nificant difference. Asregard adverse events, arthralgia after
thefirst dose and local pain after the second dose were
statistically higheramong the patients' group. Patients who
received Pfizer's vaccine devel oped higher levels of serum
IgG antibodies compared to those who received Sinopharm
and Sinovac vaccine (p=0.004 and 0.016 respectively). A
statistically lower level of serum 1gG antibody was found in
patients with AIRDs who received glucocorticoid dose more
than 10mg/day compared to who received glucocorticoid dose
equal or less than 10mg/daily (p=0.039).

Conclusions: The results of the study confirm the efficacy,
safety and tolerability of SARS-CoV-2 vaccines, thus they
should be strongly recommended in patients with AIRDs.

Key Words: COVID-19 — Vaccines — Auto-immune — Rheu-
matic diseases.

Introduction

THE COVID-19 pandemic is considered a global
health problem with paramount importance. Covid-
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19 patients develop many rheumatic-like manifes-
tations that are difficult to differentiate from that
of auto-immune rheumatic diseases (AIRDS), itis
not yet clear if these manifestations are virus-
induced or aflare of the autoimmune disease.
Moreover, the underlying pathogenesisin both
conditions is a combination of hyperinflammatory
response and dysregulation of the immune system
(1.

However, limited data are available regarding
many aspects related to vaccination in patients
with AIRDs. First, the efficacy and immunogenicity
of the different COVID-19 vaccinesin patients
with AIRDs. Second, what is the best vaccine for
those patients. Third, the impact of the immuno-
suppressive drugs used in management of AIRDs
on the antibody level production in these patients.
Dueto its role in immunomodul ation, patients who
receive immunosuppressive treatment were exclud-
ed from phase I11 trials of the vaccines, in adherence
to the recommendations of the Food and Drug
Administration (FDA) and European Medicines
Agency (EMA) [2]. The American College of rheu-
matology guidelines considered patients with
AIRDs as a high-risk group and prioritized for
vaccinations against SARS-CoV-2 during the pan-
demic [3].

The paucity of data regarding COVID-19 vac-
cination and AIRDs in general, and the usage of
different vaccines in different countries had prompt-
ed the present study on the efficacy and safety of
COVID-19 vaccinations among a cohort of Egyp-
tian patients with AIRDs.

Patients and Methods

Thisis an observational, analytic, case-control
study conducted on 86 participants, of whom 43
were patients with different AIRDs, and 43 age-
and sex-matched controls. All patients were recruit-
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ed from the outpatient clinic and inpatient unit of
the Rheumatology Department, Cairo University
Hospitals between September 2021 and March
2022. Healthy controls were medical staff, workers,
and medical students. All participants have been
vaccinated using the two-dose regime of Pfizer,
Astra Zeneca, Sinopharm or Sinovac vaccines and
measurement of serum 1gG antibody was done two
to six weeks after the second dose.

Those with Previous COVID-19 infection, who
received only one dose of vaccine, and those with
more than six weeks elapsed after the second dose
of vaccination were excluded from the study. Preg-
nant women andpatients with chronic diseases such
as diabetes, heart disease, end-stage renal disease
(ESRD) were also excluded.

AIRDs included patients with rheumatoid ar-
thritis (RA), Systemic lupus erythematosus (SLE),
Behcet's disease (BD), ankylosing spondylitis (AS),
Sjogren's syndrome (SS), juvenile idiopathic ar-
thritis (JIA), undifferentiated arthritis (UA), psori-
atic arthritis (PsA), familial Mediterranean fever
(FMF), idiopathic inflammatory myositis (11M)
and primary antiphospholipid syndrome (APS).
Patients wereclassified according to the classifica-
tion criteria of the different international societies
[4-14] .

All patients were subjected to areview of their
personal data, medical history, medical records,
clinical presentation, and drug history. An in-person
clinical examination to assess the post-vaccination
disease activity within 2-6 weeks after the second
vaccine dose was performed. Pre-vaccination dis-
ease activity was retrieved from the patients' med-
ical records. Disease activity was assessed using
an appropriate index such as Disease Activity Score
28 (DAS28-ESR/CRP) for RA patients [15] and,
Systemic lupus Disease Activity Index (SLEDALI)
for SLE patients [16]. Moreover, a questionnaire
was given to all patients to evaluate any change
or worsening of disease symptoms after vaccination
compared to the pre-vaccination status.

Evaluating efficacy of the COVID-19 vaccines:

Levels of serum 1gG antibodies against SARS-
CoV-2 trimeric spike proteins S1/S2 in patients
with AIRDs compared to healthy controls were
measured two to six weeks after the second dose
of the vaccine. Participants with a serum level of
more than 18 BAU/ml (binding antibody unit/ml)
were considered to have a positive response.

Evaluating the safety of the COVID-19 vaccines:

All participants were required to complete a
survey to assess the safety and adverse effects of
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the vaccines. Patients and healthy controls com-
pleted a questionnaire about the most common
adverse events of COVID-19 vaccines. Adverse
effects were classified into four groups [3]: local
reactions, systemic reactions, rheumatic symptoms,
and others. All participants were asked explicitly
about the following symptoms after each dose of
vaccination:

- Local reactions. Local pain and swelling, local
redness, and local numbness.

- Systemic reactions: Fever, anorexia, nausea and
vomiting, fatigue, headache, runny nose, sore
throat, diarrhea, hypersensitivity, high blood
pressure, and lymphadenopathy.

- Rheumatic symptoms: Such as myalgia, arthralgia,
joint swelling, skin rash, uveitis, hair loss, oral
ulcers, chest pain, back pain, acrocyanosis, and
thromboembolic events.

- Others: Including any symptoms not mentioned
above that might be linked to COVID-19 vaccines
such assystemic and local thrombosis, oral herpes,
and herpes zoster infection.

Reports of adverse events following the vacci-
nation were recorded.

Ethics:

All procedures performed in the study werein
accordance with the ethical standards of the insti-
tutional and/or national research committee and in
accordance with the 1964 Helsinki declaration and
its later amendments.

Satistical analysis:

All data were analyzed and entered using Sta-
tistical Program for Social Science (SPSS) version
28 (IBM Corp, Armonk, NY, USA). Datawere
summarized using mean, standard deviation, me-
dian, minimum and maximum in quantitative data
and using frequency and relative frequency (per-
centage) for categorical data. Comparisons between
guantitetive were made using the non-parametric
Karuskal-Wallis and Man-Whitney tests. The non-
parametric Wilcoxon signed-rank test was used to
compare serial measurements within each patient
[17] for comparing categorial data, Chi-square test
was performed. The exact test was used instead
when the expected frequency waslessthan 5 [1g].
p-values less than 0.05 were considered statistically
significant.

Results

Demographics and clinical characteristics.

Forty-three patients with different AIRDs (36
females and 7 males) with amean age 43.1+11.8
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years and 43 healthy controls (35 females and 8
males) with amean age 41.5+11.2 years were
enrolled in the study. Among the group of AIRDs,
21 patients (48.8%) had rheumatoid arthritis, 9
patients (20.9%) had systemic lupus erythematosus,
3 patients (7%) with Behcet's disease, 3 patients
(7%) with ankylosing spondylitis, 2 patients (4.7%)
had psoriatic arthritis and 1 patient (2.3%) with
each of the following diseases: Sjogren's syndrome,
primary antiphospholipid syndrome, juvenileidi-
opathic arthritis, undifferentiated arthritis, and
inflammatory muscle disease.Sixteen patients
(37.2%) were on glucocorticoids, 19 patients
(44.2%) on methotrexate, 11 patients (25.6%) on
hydroxychloroquine, 6 patients (14%) on lefluno-
mide, 5 patients (11.6%) on TNF inhibitors, 2
patients (4.7%) on azathioprine, 1 patient (2.3%)
on cyclosporine. Four patients (9.3%) were not
receiving any immunosuppressive therapy and
another 4 patients (9.3%) were receiving combina-
tions of glucocorticoids and/or hydroxychloroquine
with the other DMARDSs. Eighteen patients (41.9%)
received Astra Zeneca vaccine, 11 patients (25.6%)
received Pfizer's vaccine, 11 patients (25.6%)
received Sinopharm and 3 (7%) received Sinovac
vaccine compared to 22 (51.2%), 13 (30.2%), 7
(16.3%) and 1 (2.3%) of the control group respec-
tively.

Efficacy of the COVID-19 vaccinesin patients
with AIRDs:

All patients tested positive for serum IgG anti-
bodies against SARS-CoV-2 spike proteins within
2-6 weeks of the second dose. No non-responders
were found in both groups. The mean serum 1gG
antibody levelsin patients with AIRDs was 6753.6
+9117.8 BAU/mI compared to 10538.1+13333.9
BAU/mI in the control group. Although the mean
level was higher in the control group compared to
AIRDs patients, the difference was not statistically
significant (p=0.349) Fig. (1).
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There was no statistically significant difference
as regard the serum IgG level among patients with
rheumatoid arthritis compared to the level among
patients with systemic lupus erythematosus
(p=0.263) Fig. (2).

Moreover, the study results showed variation
in serum 1gG antibodies against SARS-CoV-2 spike
protein levelsin patients with AIRDs according to
the type of the vaccine ( p-vaue <0.001), as shown
in Table (1). In addition, tracing variation in serum
IgG antibody levels by vaccine type demonstrated
no statistically significant difference in patients
with AIRDs compared to control group (p=0.338).

Evaluating the safety of the COVID-19 vaccines:

Although there were more common adverse
eventsin the patients group such as fever and
fatigue, the differences were not statistically sig-
nificant except for arthralgia after the first dose
(p<0.008) and local pain after the second dose
(p=0.008).

In addition, Table (2) shows the absence of any
significant change in disease activity after vacci-
nation in patients with rheumatoid arthritis and
patients with systemic lupus erythematosus com-
pared to the pre-vaccination disease activity. The
number of patients with other AIRDs was too small
to allow any statistical analysis.

Effect of different immunosuppressive drugs on
vaccine immunogenicity:

There was no statistically significant difference
in serum IgG antibody levels against SARS-CoV -
2 spike proteins in patients receiving conventional
and biological drugs (p=0.413). On the other hand,
adtatistically lower level of serum IgG antibody
was found in patients with AIRDs who received
glucocorticoid dose more than 10mg/day compared-
to who received glucocorticoid dose equal or less
than 10mg/daily (p=0.039). Fig. (3).

Table (1): Relation between vaccine type and 1gG level in patients with AIRDs.

Serum IgG antibodies against SARS-CoV -2 spikes protein level after the second dose p-
value
Mean BAU/mL Standard Deviation Median Minimum Maximum
Vaccine type:
Pfizer 14663.33 15296.87 9058.80 580.30 40000.00 <0.001
AstraZeneca 5852.48 1984.46 5730.05 2909.40 12245.80
Sinopharm 1902.11 1456.76 1455.80 812.50 5757.20
Sinovac 947.63 604.67 801.10 429.70 1612.10
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Table (2-A): Disease activity in patients with RA (A) and SLE (B) pre-and post-vaccination.

RA p-
Mean SD Median Minimum Maximum value
Disease activity before the vaccine 4.43 3.61 3.70 2.70 20.00 0.095
Disease activity after vaccine 411 0.57 3.90 3.20 5.10

Table (2-B): Disease activity in patients with RA (A) and SLE (B) pre-and post-vaccination.

Mean SD
Disease activity before the vaccine 244 0.88
Disease activity after vaccine 2.89 145

Independent-Samples Mann-Whitney U test group
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Fig. (1): Serum 1gG antibody levelsin patients with AIRDs
compared to control.
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Fig. (2): Serum IgG antibody levelsin patients with rheumatoid
arthritis compared to patients with systemic lupus
erythematosus.
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Fig. (3): Serum I1gG levelsin patients taking glucocorticoids.

Discussion

COVID-19 pandemic remains a global threat
to humanity. To end the pandemic, vaccination has
been shown to be an effective measure. The avail-
able vaccines differ from one country to another.
The main four COVID-19 vaccines widely used
in Egypt include the MRNA vaccines (BNT162b2
-Pfizer-BioNTech), viral-vector vaccines
(ChAdOx1-AstraZeneca), Ad26.COV2.S (Johnson
& Johnson) and killed-virus vaccines (Sinopharm).
The mRNA-1273 (Moderna), Gam-COVID-Vac
(also known as Sputnik V), killed-virus vaccines
(CoronaV ac-Sinovac) are used on alimited scale.
Unfortunately, individual s with autoimmune in-
flammatory rheumatic diseases (AIRDs) who are
immunocompromised by their disease and therapy
were excluded from participation in the large vac-
cineregistration trial. The efficacy and safety of
the different types of vaccines in these vulnerable
individuals was therefore not well known. However,
prioritization of vaccination of patients with AIRDs
to receive SARS-CoV-2 vaccination with any of
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the vaccines approved in their country was endorsed
recently by EULAR [19].

This study examined the efficacy and safety of
COVID-19 vaccination among a cohort of Egyptian
patients with AIRDs. All participantsin both groups
tested positive for the serum 1gG antibodies against
SARS-CoV-2 spike proteins within 2-6 weeks of
the second dose. Although the mean serum IgG
antibody levels was higher in the control group
compared to the mean level of the AIRDs group,
the difference was not statistically significant
(p<0.349). Initial observations published in 2021
showed that COVID-19 vaccines are safe and
effectivein patients with AIRDs and other immune-
mediated inflammatory diseases [2,20,21] . In arecent
study published in 2022, the concentration of
anti SARS-Cov-2 serum antibodies were moderately
lower in patients with AIRDs than in those without,
but there was no difference in seroconversion, in
addition, the neutralizing capacity against the virus
and the ability to generate rapid and satisfactory
response on re-exposure to antigen did not differ
between individuals with or without AIRDs [21].
The number of patients with various AIRDs in this
study alows only comparison between the mean
serum antibody level in patients with rheumatoid
arthritis (n=21) and systemic lupus erythematosus
(n=9). There was no significant difference between
the mean serum 1gG antibody levelsin both dis-
eases. In the same context, the humoral immune
responses inpatients with various AIRDs, such as
RA, SpA, soft connective tissue diseases, and
vasculitides, who were treated with immunomod-
ulatory or immunosuppressive drugs or combination
did not vary in the different AIRDs [22]. Moreover,
it seems from our results that patients who received
Pfizer-BioNTech (BNT162b2) vaccine devel oped
higher levels of serum IgG antibodies against
SARS-CoV-2 compared to those who received
Sinopharm and Sinovac vaccine (p 0.004 and 0.016,
respectively), while there was no statistically sig-
nificant difference between serum IgG antibody
levelsin patients who received Pfizer vaccine
compared to those who received AstraZenica vac-
cine. However, patients with AIRDs should be
strongly advised to receive a SARS-CoV-2 vacci-
nation with any of the available vaccines approved
in their country.

The adverse events of the vaccines were eval-
uated by asking all participants to complete a
detailed questionnaire about the most common
adverse events of COVID-19 vaccines after each
dose of the vaccine. There were more common
adverse eventsin the patients with AIRDs compared
to individuals without AIRDs. However, significant
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difference was found only as regard arthralgia
following the first dose (p<0.008) and local injec-
tion site pain after the second dose ( p<0.008).
Patient-reported adverse events following SARS-

CoV -2 vaccination were comparable to those re-

ported in the general population, with rheumatic
disease flares requiring medication changes occur-

ring in less than 5% [20], and athird SARS-CoV-
2 vaccination was not associated with increased
risk of adverse events compared to the second
vaccination [23].

Pre-vaccination disease activity score (DAS28-
ESR/CRP) for RA patients and systemic lupus
disease activity index (SLEDAI) for SLE patients
was retrieved from the patients medical records
and compared to disease activity after the two
doses of vaccination. Moreover, the questionnaire
given to all patients included questions regarding
any change or worsening of disease symptoms
after vaccination compared to the pre-vaccination
status. There was no significant change in disease
activity after vaccination in patients with RA or
patients with SLE compared to the pre-vaccination
disease activity. In general, current evidence doesn't
support the increased risk of disease flare after
COVID-19 vaccination. However, the disease flare
of rheumatic diseases (RDs) may be triggered by
COVID-19 vaccinations, especially for patients
with high disease activity [24]. Most of these flares
after vaccination are mild and need no treatment
escalation. Considering the benefits and risks, RD
patients are recommended to receive the COVID-
19 vaccination but should be vaccinated when the
RDs arein stable states [24].

Asthe type of vaccine used in different studies
varied, a question of arises whether the type of
vaccine matter in inducing diseases flares. Direct
comparisons between several different mMRNA and
adenovirus-based vaccines, found no differencein
terms of flare-up development ( p=0.43) [25]. An-
other study conducted on 2132 RD's patients who
receilved mRNA vaccinationand 695 RD's patients
who received adenovirus-based vaccination. Flare
rates was similar in both groups [26] . On the other
hand, adenovirus-based vaccine was associated
with higher flare riskrelative to mRNA vaccinein
another study (OR1.44, 95% Cl 1.08-2.48) [27].
Most studies were done on mRNA, and data on
AIRDs after killed and adenovirus- based vaccine
are scanty,on comparing mRNA vaccines with
killed vaccine, similar rates of disease flares was
found [28,29] .

Regarding the effect of immunomodulatory
Immunosuppressive drugs on the immune response



536

in the studied cases, the study revealed no statisti-
cally significant difference on the levels of serum
1gG against SARS-CoV-2 in patients receiving
biologics compared to patients receiving conven-

tional DMARDs (p=0.413). Previous data on the
effect of immunosuppressive treatment on vacci-
nation reported limited but acceptable immune
response to the vaccines. Even in the absence of
antibodies, cellular immune response against
SARS-CoV-2 spike proteins may exist [30] . Like-
wise, to our study, regarding the immune response
in patients taking TNF-inhibitors and conventional
synthetic DM ARDS, there were no significant
difference between 1gG levelsin patients receiving
different therapies [2]. Methotrexate had no impact
on the immune response to COVID-19 vaccines
in patients with AIRDs [31] . Other studies showed
improved vaccines immunogenicity with atwo-

week pause of methotrexate [32,33]. On the other
hand, Furer and his colleagues reported that treat-

ment with glucocorticoids, mycophenol ate mofetil
and abatacept was significantly associated with a
lack of humoral response [21]. Our study also
showed significant difference in patients with
AIRDs who received glucocorticoid dose more
than 10mg/day compared to those on glucocorticoid
dose equal or less than 10mg/day ( p<0.039). Apart
from the risk connected to GCs use, the COVID-

19 Global Rheumatology Alliance physician reg-

istry foundthat patients with RA treated with ritux-

imab and JAK inhibitors are associated with a
higher burden of COVID-19 severity and mortality
[34]. On the other hand, TNF inhibitors carry a
lower risk of adverse outcomes of COVID-

19, particularly when administered as monotherapy
[35].None of our patients were on rituximab. The
B-cell depleting agentsrepresent a particular chal-

lenge for vaccination in patients with AIRDs [36-
40]. Although, switching to another DMARD with
different mode of action may be feasible in some
situations to allow successful immunization, this
approach may be difficult in some diseases such
as in remission induction and maintenance of
ANCA -associated vasculitis (AAV). Although the
humoral responseto the vaccineisimpaired in
patients receiving rituximab, data suggests that the
cellular responseisnot [39]. Lower dosages and
vaccination delay since last rituximab infusion
should be encouraged (when clinically feasible)

[40].

There are some limitations of this study; the
first isrelated to the relatively small number of
patients in the group AIRDs, in view of the fact
that this number does not represent a single disease
entity but various types rheumatic diseases. Sec-
ondly, the inclusion of the various AIRDs with
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different immunologic pathogenesis in one group,
may have an impact on the immunogenicity of
different vaccines. Thirdly, four patients were
receiving a combination of glucocorticoids and/or
hydroxychloroquine together with their disease-

modifying antirheumatic drugs which complicate
the relative impact of each drug on vaccine immu-

nogenicity. However, the current study had several

strengths: It represents a step forward towards
unveiling the efficacy and safety of SARS-CoV -
2 vaccinesin patients with AIRDs. In addition this
study may add some knowledge related to efficacy

and safety of the inactivated or killed vaccines

which are not available in many countries. Overall,
the results of the study reconfirm that SARS-CoV -

2 vaccines should be strongly recommended in
patients with AIRDs, since safety and tolerability

of these vaccines have been confirmed in many

studies.
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