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Abstract

Coronavirus disease 2019 (COVID-19) is an infectious disease that caused by SARS-CoV-2. It affects multiple systems, patients with systemic lupus
erythematosus (SLE) are known to be susceptible to COVID-19. Surprisingly, there is a certain correlation and similarity between these two diseases
to some extent. In this study, we performed a systematic review of relevant studies published on PubMed from December 2019 to January 2023 from
the aspects of the clinical features of SLE patients with COVID-19, the immunological similarities between COVID-19 and SLE, the prevention and
therapeutic approach of SLE patients with COVID-19, and the impact of the COVID-19 pandemic on SLE patients. Our findings indicate that SLE
patients at higher risk of COVID-19 infection than the general population, and SLE patients treated with glucocorticoids or immunosuppressants have
a higher rate of hospitalization. Consequently, the use of immunosuppressants during COVID-19 infection in SLE patients is of concern and additional
treatment approaches should be explored. Moreover, SLE patients with COVID-19 also face challenges in accessing healthcare, financial hardship, and
psychological distress. These issues require further attention and can be addressed by providing telemedicine, ensuring adequate supplies of medicines
and promoting psychological well-beings. Together, this article summarizes the correlation and similarity between SLE and COVID-19, and provides
a detailed and practical guide for the prevention, treatment and nursing of SLE patients with COVID-19. Moreover, this article also discusses the fields
that require further research and provide reference for the management of other autoimmune diseases in the case of viral infection.
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Introduction autoantibodies, the formation of immune complex, and chronic

inflammation [4]. Moreover, bacterial, viral and other opportunistic

Sinceitsinitial outbreak in December 2019, severe acute respiratory . . . . . .
infections often lead to an increased risk of death in SLE patients

syndrome coronavirus 2 (SARS-CoV-2) induced coronavirus disease [5,6]. Early reports from China, Europe, and the United States
2019 (COVID-19) has rapidly spread into a global pandemic, causing du,rir.l theyﬁrstpwave of the ande’mic sup ,ested that the prevalence
bidity and mortality. It primarily affects the respiratory 8 P 88 P

severe mor ) of COVID-19 in SLE patients was similar to the general population
system but can also result in various extrapulmonary manifestations [7]. While with the deepening of research in the epidemiology of

COVID-19 in SLE patients, recent evidence suggests that SLE
patients may be at higher risk for severe COVID-19 infection

[1]. As of 29 January 2023, more than 753 million confirmed cases
and 6.8 million deaths have been reported worldwide. It was found

that COVID-19 and autoi di h disast
a . fm a'u otmmune dseases s aré many 1.sas rous compared with healthy controls [8]. Studies conducted in New York
outcomes, including kidney damage, thus they interact with each . i .
shows symptomatic COVID-19 prevalence of 4% in the Columbia

other leading to more severe clinical symptoms [2,3].

Systemic Lupus Erythematosus (SLE) is a complex heterogeneous
autoimmune disease caused by multiple genetic, immune, endocrine
and environmental factors that can result significant morbidity
and mortality. It is mainly associated with dysfunction of adaptive
and innate immunity and is characterized by the production of
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University Lupus Cohort, which was higher than the 2% prevalence
observed in the general population [9]. In a telemedicine survey
of SLE patients in Italy, 12 out of 126 cases (7.5%) were confirmed
or suspected cases of COVID-19, which is higher than the 2.5%
incidence observed in the general population [10]. A survey in Spain
reported that the incidence of confirmed and suspected COVID-19
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cases among SLE patients was 7.5%, which was higher than the local
population (1.9%) [11].

Lineage B coronaviruses, including SARS-CoV-2, mediate viral
entry through the RBD region of the S protein through the interaction
with ACE2 on cells, host proteases then cleave the S protein, releasing
the spike-fusion peptide and allowing the virus to enter the cell
[12]. Regarding the mechanism of higher COVID-19 incidence in
SLE patients, patients with SLE tend to have higher levels of ACE2,
and elevated levels of ACE2 are associated with an increased risk
of developing SLE and its associated complications [13]. Oxidative
stress induced by viral infection exacerbates lupus-associated DNA
methylation defect, potentially leading to increased hypomethylation
of ACE2 and increased viremia [14]. These findings suggest that the
epigenetic dysregulation inherent in lupus may contribute to viral
entry, viremia, and an exaggerated immune response to SARS-CoV-2.

In addition to the higher incidence of COVID-19 in SLE patients
than that of in the general population, many investigators reported
SLE patients present with mild to moderate symptoms of COVID-19.
The use of immunosuppressants and steroids in SLE may be risk
factors for developing severe COVID-19. Moreover, patients with
other comorbidities are at increased risk of developing a severe clinical
course and even mortality, thus the health management of such
patients needs to be strengthened. Accordingly, the emergence and
rapid global spread of the COVID-19 pandemic has raised multiple
questions for rheumatologists regarding the risk of infection and the
appropriate use of immunosuppressive drugs in SLE patients and
other chronic Autoimmune Rheumatic Diseases (AIRD) [15].

The effect of COVID-19 on patients with SLE has been
ongoing with the development of the pandemic. Understanding the
relationship between SLE and COVID-19 is critical to identifying risk
factors and developing strategies to reduce the risk of severe infection.
On the one hand, viral infections can trigger disease flares in SLE
patients, and there are concerns that COVID-19 may also contribute
to disease activity in SLE patients. On the other hand, the presence
of comorbidities and the use of immunosuppressive therapy may
complicate the management of COVID-19 in SLE patients. The aim
of this article was to provide a comprehensive overview of the current
understanding of the relationship between COVID-19 and SLE, and
provide insights that can guide clinical practice and highlight fields
that require further research.

Methods
Search Strategy

A systematic literature search will be performed to identify studies
relevant to this review. Using PubMed to retrieve relevant articles
from December 2019 to February 2023. The following keywords
will be used in the search: “COVID-19”, “SARS-CoV-2”, “systemic

» o«

lupus erythematosus”, “autoimmune disease”, “immunomodulatory
therapy”, “disease activity” and “treatment”. Our searches were limited
to human studies and the language was limited to English. A two-stage
search will be performed to identify relevant studies: an extensive
search based on title and abstract was taken, followed by a full-text

review to ensure compliance with the inclusion criteria.
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Selection Criteria

The inclusion criteria for this review were as follows: studies on
COVID-19 in SLE patient, including observational studies, mapping
of relevant clinical data, and randomized controlled trials. The
exclusion criteria for this review were as follows: studies not related
to the relationship between SLE and COVID-19, studies not including
SLE patients with COVID-19, and studies that were not available in
English or in peer-reviewed journals, preprints, or other relevant

sources.

Clinical Characteristics of COVID-19 in SLE Patients

Studies have reported that the common symptoms of COVID-19
infection in SLE patients include fever, cough, shortness of breath,
anosmia and dysgeusia [11,16]. A study from New York City also
noted that some patients developed gastrointestinal symptoms such
as diarrhea [8]. These symptoms are not very different from those
experienced by healthy people infected with COVID-19. In addition,
a patient of SLE with COVID-19 could develop COVID-19-related
varicelliform rashes, thrombotic events, leptomeningeal involvements
and immune thrombocytopenia [17-19].

According to a nationwide study in Denmark, SLE patients
are three times more likely to be hospitalized after contracting
COVID-19 than the general population [20]. Two statistical studies
conducted in France and the United States have demonstrated that
the hospitalization rates of COVID-19 infected SLE patients were 82%
and 59%, respectively, and more than half of them required oxygen
therapy due to respiratory failure [8,21]. SLE patients with COVID-19
generally have mild or moderate disease, but some do require
hospitalization and admission to the Intensive Care Unit (ICU).
Moreover, a study from Brazil has revealed that patients with SLE had
adverse outcomes twice as often as the general population without
comorbidities, but had comparable risks to those with comorbidities
[22]. Studies also shown that the poor outcome of COVID-19 infection
in SLE patients may be attributed to the underlying features of SLE
and the use of immunosuppressive medications. A cohort study by
Solé et al. revealed that hypocomplementemia is a risk factor for
severity, while the presence of anti-SSA/Ro52 antibodies may increase
the susceptibility of SLE patients to COVID-19 [23]. Sakthiswary et
al. collected case reports and found that lupus nephritis were patients
more likely to experience severe to critical illness [24].

Due to their unique characteristics, both pediatric SLE and
pregnant women with SLE have received extensive attention. The
clinical presentation described in pediatric SLE population with
COVID-19 might be similar to those in adults, characterized by
increased work of breathing and low oxygen saturation [25]. In
addition, case reports suggested that pediatric SLE is associated with
reduced rates of hospitalization while pregnant women with SLE may
experience mild symptoms such as difficulty breathing and joint pain
after the infection [26-28]. However, evidence to date suggests no
increased risk of severe disease in pregnant women and a low risk of
vertical transmission or fetal distress [29-31].

Overall, the available evidence suggests that COVID-19 in SLE
patients can exhibit a range of clinical features, with disease severity
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ranging from mild to severe. Given the high rate of hospitalization
and disease severity among SLE patients after contracting COVID-19,
better health management of this patient population is needed.

Shared Immunological Features of COVID-19 and SLE

Accumulating evidence suggests that COVID-19 and SLE share
some common immunological features, which may contribute to the
increased susceptibility of SLE patients to severe COVID-19. The
similar immune disorders involved in SLE and COVID-19 patients
were described below (Figure 1).

Immune Cell Dysfunction

Under normal circumstances, immune cells do not recognize
self-antigens, but in patients with autoimmune diseases such as SLE,
dysregulation of immune tolerance mechanisms or inflammatory
signaling can activate auto-reactive immune cells, leading to immune
malfunctions. Adaptive immune activation in patients with COVID-19
is manifested by dysregulation of T-cell numbers and function, as well
as the production of antibodies, several of which are also seen in SLE
patients. These are described in more detail below.

T cell dysfunction, including impaired Tregs and increased
effector T cells, has been observed in both SLE and COVID-19, which
may be responsible for prolonged infection and severe symptoms
[32]. Th17 cells are members of the CD4* T lymphocytes that produce
pro-inflammatory cytokines, including IL-17 and IL-22. Studies have
shown that increased amounts of Th17 cells and IL-17 cytokines in
the blood of people with SLE are inversely correlated with the severity
of this immune disease and its clinical outcomes [33]. In addition,
elevated levels of IL-17A also play a role in COVID-19 patients, with
elevated levels of IL-17A often predictive of more severe lung tissue

Immune cell dysfunction

damage. These results suggest immune cell dysfunction in both SLE
and COVID-19 [34]. In conclusion, SLE and COVID-19 have almost
the same dysfunction in immune cell function.

As one of the key elements of the innate immune system, NK
cells exhibit cytotoxic activity and also play a critical role in the early
response to viruses. Moreover, it acts as a proper coordinator between
the adaptive and innate immune systems. NK cells were also affected
in both COVID-19 and SLE patients, with decreased cytotoxicity and
increased levels of CD56"™/CD16%¢ NK cells in COVID-19 patients
and decreased levels of CD56"™ subpopulations in SLE patients
[35,36]. The total quantity of NK cells in SLE patients is reduced, and
the existing NK cells are less cytotoxic than normal NK cells [37,38].
A similar phenomenon has been demonstrated in COVID-19, where
patients had reduced total NK and CD8* T cells and exhibited an
functionally exhausted phenotype [39-41]. The expression of CXCR3,
a marker of CD56"RSHT NK cells, is increased in COVID-19 [42]. In
addition, a number of other innate immune cell disorders may also play
an important role in COVID-19, including a decrease in eosinophils
and an increase in DC and activated neutrophils in bronchoalveolar
lavage fluid [12]. The present findings indicate dysregulation of
immune cells, specifically natural killer cells, in COVID-19 and SLE
patients. Alterations in the cells’ frequency and phenotypic ratio appear
to be associated with distinct inflammatory pathways, revealing both
similarities and dissimilarities in the immune mechanisms between

the two diseases.

Cytokine Storm

Cytokine storm is an overproduction of cytokines with
inflammatory activity caused by inflammation and is present in many
infectious and non-infectious diseases. Both SLE and COVID-19
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Figure 1: Shared immunological features of COVID-19 and SLE.

Microbiol Immunol Pathol, Volume 6(1): 3-10, 2025



Gaowen Zhang (2025) Rheumatoid Arthritis in the COVID-19 Era: Dual Frontiers of Viral Susceptibility and Immunomodulatory Therapeutics

Table 1: Characteristics and outcomes of studies included in treatment and prevention.

Author

Study details

Conclusions

Martin Kolb et al., 2021

European Respiratory Society COVID-19
treatment guideline

Strong recommendations for oxygen therapy, anticoagulation and the careful use of corticosteroids.

RECOVERY  Collaborative
Group, et al., 2021

Controlled, open-label trial of COVID-19
patients from England

2104 patients in the study were treated with dexamethasone and 4321 patients received usual care. In hospitalized
COVID-19 patients, treatment with dexamethasone resulted in reduced 28-day mortality in patients receiving
invasive mechanical ventilation or oxygen alone, but not in those not receiving respiratory support.

WHO  Rapid  Evidence
Appraisal for COVID-19
Therapies (REACT) Working
Group, et al., 2020

Meta-analysis of 7 randomized clinical trials
totaling 1703 patients with COVID-19

Systemic corticosteroid treatment was related to lower 28-day all-cause mortality compared to conventional
treatment or placebo.

Libster R, et al., 2021

Randomized, double-blind,
controlled study (n=160)

placebo-

COVID-19 progression is reduced by early administration of high-titer anti-SARS-CoV-2 plasma to mildly
infected elderly patients.

Mason A, et al., 2021

Review

Prospective data collection and registration studies on the impact of vaccination on disease control in SLE, the
prevalence of COVID-19 in SLE patients, and the severity of COVID-19 disease course would be beneficial.

Ugarte-Gil ME, et al., 2022

Multivariable ordinal logistic regression
mode

Demographic factors, comorbidities, glucocorticoid use, and untreated or active SLE are significant determinants
of more severe COVID-19 outcomes in patients with SLE.

Gendebien Z, et al., 2021

Systematic analysis

The dose of glucocorticoids was positively associated with hospitalization risk in SLE patients.

Tang W, et al., 2021

Review

SLE patients have a poorer immune response to SARS-CoV-2 vaccination than healthy controls, but the benefits far
outweigh the risks in patients with SLE.

Furer V, et al., 2021

A multicentre study, patients with AIIRD
(n=686) and general population (n=121)

The BNTb262 vaccine was found to be immunogenic in the majority of patients with AIIRD and had an acceptable
safety profile. BNTb262-induced immunogenicity was significantly reduced by treatment with glucocorticoids,
rituximab, MMF and abatacept.

Boekel L, et al. 2021

Patients with rheumatic diseases (n=3682)
and healthy controls (n=1147)

The differences in seroconversion rates and antibody titers were similar between autoimmune diseases and the two
main vaccine types, suggesting that immunosuppressive drug treatment, not underlying autoimmune disease, is the
main factor affecting immunogenicity of the vaccine.

Izmirly PM, et al,, 2022

Patients with SLE (n=90) and healthy
controls (n=20)

In a multi-ethnic/multi-racial study of SLE patients, 29% had a poor response to COVID-19 vaccine that was
associated with use of immunosuppressant therapy.

So H. et al. 2022 Single-center, prospective, observational| COVID-19 vaccines elicited satisfactory but impaired humoral responses in SLE patients versus controls, depending
’ v study (n=65 on immunosuppression and type of vaccination received.

Lupus patients are at a higher risk than the general population of becoming infected with COVID-19, resulting

Mehta P, et al., 2022 Review in hospitalization, serious illness, and death. COVID-19 vaccination is relatively safe for lupus patients, with a

minimal risk of serious flare-ups.

Bartels LE, et al., 2021

Patients with RA or SLE (n=285)

The Pfizer-BioNTech BNT162b2 COVID-19 vaccine is reactogenic in patients with SLE and RA. Compared to
healthy controls, reactogenicity was more frequent but not more severe in these patients.

Cherian S, et al., 2021

Follow-up visit of patients with RA (n=724)

Vaccine adverse events were no more common in AIIRDs than in non-AIIRD rheumatic and musculoskeletal
conditions, and no serious side effects were observed in the overall population.

Esquivel-Valerio JA, et al,
2021

Patients with autoimmune rheumatic

diseases (n=225)

The safety of various COVID-19 vaccines in patients with AIIRD has been supported by a number of results.

Moyon Q, et al., 2022

A prospective study (n=126)

Impaired BNT162b2 mRNA antibody response is independently associated with MMFE, MTX and poor baseline
humoral immune status, particularly low frequencies of naive B cells.

Ferri C, et al., 2021

An observational multicenter study (n=478)

Early, post-vaccination serum NAb determination may allow the identification of three main groups of patients
with ASD: responders, suboptimal responders, non-responders. Patients at high risk of developing COVID-19 are
those with weak/no seroconversion, who are presumed to be immune to SARS-CoV-2 infection.

Felten R, et al., 2021

Patients with SLE (n=696)

COVID-19 vaccination appears to be well tolerated in SLE patients with minimal or no risk of relapse, even after
mRNA vaccination.

can trigger a cytokine storm, which is characterized by the excessive
production of inflammatory cytokines that leads to widespread
inflammation. This phenomenon typically originates locally and
can spread rapidly throughout the body through the systemic
circulation, which is a common feature of many infectious and non-
infectious diseases [43]. In SLE, some cytokines are elevated, such as
B-lymphocyte stimulator (BLyS), TNF-q, type I interferon (IFN-I), IL-
17,1IL-6 and IL-18, while the role of cytokine storms in the pathogenesis
of SLE is much more limited than that of COVID-19 [44]. Cytokine
storm is considered to be an important part of the pathogenesis of
COVID-19 and is associated with severe symptoms such as acute
respiratory distress syndrome (ARDS) [45]. Elevated inflammatory
cytokines in COVID-19 patients include TNF-a, IFN-y, IL-14, IL-2,
IL-6, IL-10, inducible protein 10 (IP-10), granulocyte macrophage-
colony stimulating factor (GM-CSF), and monocyte chemoattractant
protein-1 (MCP-1) [46,47]. In summary, although the specific
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cytokines involved in the inflammatory cascade are different, both
SLE and COVID-19 can cause inflammatory cytokine storms.

Type-I Interferon

IFN-I has received extensive attention as one of the cytokines
involved in cytokine storm. It is widely accepted that the IFN-I
response plays a critical role in the development of both rheumatoid
and viral infections. Upon infection with SARS-CoV-2, the immune
system produces IFN-I [48]. SLE patients have been found to have
a dysregulated IFN-I response, characterized by elevated IFN-a
and decreased expression of IFN-stimulated genes (ISGs) [49]. In a
COVID-19 cohort study, levels of IFN-a and ISGs were found to be
positively correlated with both viral load and disease severity [50].
This suggests that high viral load may drive the production of these
cytokines during severe infection. However, it should be noted that
IFN-I do not appear to directly control viral replication or reduce
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viral load [51]. Individuals who are asymptomatic and negative for
antibodies may exhibit a strong IFN-I response, suggesting intrinsic
resistance to severe COVID-19 [52]. Studies have shown that IFN-I
production is reduced in COVID-19 patients [53]. In an international
cohort, loss-of-function variants in IFN-I signaling were found in 3%
of life-threatening COVID-19 patients, and plasmacytoid DCs were
unable to produce IFN-I in response to SARS-CoV-2 [54]. Therefore, it
can be speculated that due to more efficient viral clearance, high titers
of IFN-I in SLE patients may prevent the development of COVID-19
in these patients [55]. Although IFN-1 plays an important role in both
SLE and COVID19, the relationship between the titer level of IFN-1
and the severity of the two diseases as well as the mechanism of IFN-1
action need to be further investigated.

Antibody Reaction

Anti-dsDNA autoantibodies are considered to be a diagnostic
marker for SLE and can lead to systemic deposition of immune
complexes, especially in the joints, vascular, and renal system [56,57].
Approximately 34.5% of patients with severe COVID-19 infection
have been reported to have elevated levels of autoantibodies, such as
Antinuclear Antibodies (ANA) [58]. Anti-phospholipid antibodies
(APL), including Lupus Anticoagulant (LA), anti-cardiolipin (aCL),
and anti-p2 glycoprotein (32GPI), which are common in SLE, have
also been studied in patients with COVID-19 and may be associated
with thrombotic events [59-62].

Overall, these differences in immune responses may help to
explain why SLE patients are at increased risk for severe COVID-19
and why the management of COVID-19 in SLE patients may require
a different approach than the general population. Further research is
needed to fully understand the interplay between these two conditions
and their impact on the immune system.

Treatment of COVID-19 in Patients with SLE

General Treatment of COVID-19 Infection

Since the emergence of COVID-19 in Wuhan, China in December
2019, numerous treatments have been explored. To date, several
therapeutic strategies have been implemented clinically and received
positive feedback. The common treatments include: a) oxygen
therapy, which improves the patients dyspnea [63]; b) symptomatic
treatment, including the use of drugs such as acetaminophen or
ibuprofen that relieve fever and pain; ¢) antiviral medication; such
as molnupiravir which is an oral active RdRp inhibitor with anti-
RNA polymerase activity that is being investigated for the treatment
of COVID-19 patients [64,65], and remdesivir which is superior to
placebo but still need various therapeutic approaches to improve its
efficacy in COVID-19 patients [66]. d) corticosteroids, corticosteroids
may reduce inflammation and improve respiration, especially in
patients with severe disease [67]. However, it also suppresses the
immune response, which may impede viral clearance [67]. Thus, the
use of corticosteroids has been controversial, and ongoing clinical
trials address this issue [68,69]. e¢) immunoglobulin therapy, which
provides immediate antiviral humoral immunity [70]; f) convalescent
plasma and monoclonal antibodies, which are based on immune-
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mediated viral clearance [71]. Convalescent plasma therapy is a
promising treatment option for COVID-19 [72]. A series of cases
in China demonstrates that infusions of convalescent plasma from
COVID-19 worked better. The U.S. Food and Drug Administration
(FDA) has also approved the use of recovery plasma as an emergency
treatment for individuals with COVID-19 [73]. Only two adverse
events were found in a randomized trial of 52 patients who received
recovery plasma therapy [74]. Another study found that recovery
plasma transfusions were safe in hospitalized COVID-19 patients
[75]. These two reports confirm the safety of plasma transfusions
during the recovery period. However, there are no standardization
or evidence-based reasons for donor selection, recipient transfusion
indications, or convalescent plasma quality control due to a lack of
understanding of the exact mechanism and precise therapeutics of
convalescent plasma [67]. g) monoclonal antibodies, which are based
on immune-mediated viral clearance [71]. Several neutralizing SARS-
CoV-2 monoclonal antibodies are currently being evaluated in clinical
trials [76]. These antibodies target specific regions of the viral spike,
mainly of the IgG1 subtype, and are characterized by a long half-life
[76]. This suggests that these antibodies can be administered in a
single infusion. However, the bioavailability of antibodies to tissues
and organs affected by COVID-19 remains unknown [77]. The above
described general treatment options can also be applied to patients
with SLE; however, given the specificity of SLE disease and treatment,
certain drugs should be used with caution during treatment.

Role of Immunosuppressive Therapy in the Outcomes of
COVID-19 in SLE Patients

Immunotherapy is considered a pivotal component of the
therapeutic regimen for COVID-19 infection, while careful dosing
is required in patients with autoimmune disorders such as SLE when
receiving immunosuppressive drugs. Numerous studies have shown
that immunosuppressive drugs increase the risk of hospitalization in
SLE patients. Both the Mason’s and Ugarte-Gil’s studies confirmed
that SLE patients treated with corticosteroids and rituximab may
experience more severe clinical symptoms after COVID-19 infection.
It has also been observed that untreated and active SLE patients
experience more severe COVID-19 outcomes [20,78]. Furthermore,
glucocorticoid dose was positively associated with a higher risk of
hospitalization in SLE patients [79].

Recently, immunosuppressants used in SLE patients have been
found to increase the risk of COVID-19 by reducing COVID-19
vaccine response, but rarely develop into severe disease [80,81].
Another study found that immunosuppressants reduce the reactivity
of COVID-19 vaccine by reducing the level of antibodies in humoral
immunity and the number of CD8T cells in adaptive immunity in SLE
patients, which further revealed the possible mechanism of immune
response that immunosuppressants can increase the risk of COVID-19
infection in SLE patients [23].

Overall, the role of immunosuppressive therapy on COVID-19
outcomes in SLE patients remains unclear and require further
investigation. The decision to continue or modify immunosuppressive
therapy in SLE patients with COVID-19 should be individualized
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based on the patient’s disease activity, comorbidities, and severity of
COVID-19 infection. Further research is needed to fully understand
the relationship between COVID-19 and SLE, especially the long-
term effects of COVID-19 on the activity and outcome of SLE.

Prevention of COVID-19 in Patients with SLE

SLE patients need to be educated about the risks of COVID-19,
the importance of social distancing, and wearing a mask to reduce
the risk of infection. Therefore, SLE patients should avoid unnecessary
hospital visits to reduce their risk of exposure to COVID-19.
Teleconsultations through telemedicine can help SLE patients receive
medical care and advice without leaving their homes [10,82,83]. And
SLE patients who are taking immunosuppressive therapy may require
medication adjustments to balance the risk of COVID-19 infection
and SLE activity.

Increase the Levels of Vitamin D in SLE Patients

SLE patients are often accompanied by varying degrees of vitamin
D deficiency, so an appropriate increase in vitamin D level may be
beneficial to improve the immune response level of SLE patients, thus
reducing the risk of COVID-19 infection [84]. In addition, vitamin
D can inhibit the release of cytokines in inflammation to reduce the
risk of inflammation caused by the cytokine storm of COVID-19
[85,86], and stimulate the production of neurotrophic factors,
e.g. Nerve Growth Factor (NGF) to prevent nerve sensory loss in
COVID-19 [87]. The antiviral and antibacterial effects of vitamin D
have been verified in a variety of other viral infections [88,89], which
is beneficial for COVID-19 intervention in many ways. However, the
determination of vitamin D supplementation and its dosage has not
been studied and confirmed.

Vaccination Against COVID-19 in Patients with SLE

Vaccination against COVID-19 is strongly recommended
for SLE patients, as they are at increased risk for severe illness and
complications. However, statistics show that COVID-19 vaccination
may cause severe immune thrombocytopenia [90]. Therefore, in the
process of using vaccination to prevent COVID-19, it is necessary to
pay close attention to the detection of some normal indicators in the
body, including platelets, and to discuss the benefits and disadvantages
of vaccination in SLE patients [20].

According to statistics, the vaccine has a certain protective effect
on SLE patients. However, the immune response in SLE patients is not
adequate [91]. In many studies, seroconversion rates were significantly
reduced in SLE patients after vaccination compared with healthy
controls [80,91-94]. Therapies used to treat SLE, especially prednisone
and immunosuppressive drugs, including GC, methotrexate, MMF,
and RTX, may be the mainstay of treatment to limit the immune
responses to the SARS-CoV-2 vaccine, although the response may
still be sufficient to achieve seroprotection [7,20,80,91,92]. However,
studies have shown that hydroxychloroquine has no significant
negative impact on post-vaccine antibody responses [20]. There is
evidence that vaccines are potentially less harmful in SLE patients,
with SLEDAI scores, anti-DSDNA antibodies, and C3 and C4 levels
remaining similar in SLE patients before and after vaccination [20,80].
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Although the vaccine provides some protection for patients with
SLE and prevents the development of severe COVID-19 infection,
there are still some side effects. The online survey by Bartels et al.
explores the safety of the vaccine, including local side effects in the
form of pain and swelling as well as common systemic side effects such
as fatigue and headaches [95]. Other studies from the United States,
the European Union, India, and Mexico have reported similar results
[80,96-100]. Vaccines can trigger and erupt autoimmunity due to the
adjuvants and viral proteins used in the manufacturing process [101].
Thus, more serious side effects include SLE onset and elevated aCL
and B2GPI levels [20,102].

In conclusion, although some side effects and reduced antibody
production may occur in SLE patients vaccinated against COVID-19,
it is unlikely to cause an outbreak and the antibody response is likely
to reach protective concentrations in the serum.

The Impact of the COVID-19 Epidemic on Patients with SLE

The COVID-19 epidemic has profoundly affected patients
with SLE, who are at high risk for severe disease and associated
complications due to immunocompromised state resulting from
both the disease and immunosuppressive therapy [103]. IFN-I
autoantibodies produced in SLE patients reduce the powerful antiviral
effect of IFN-I and are thought to be a factor in severe COVID-19
pneumonia [104]. The pandemic has further disrupted the standard
medical care provided to SLE patients, leading to delays in diagnosis,
treatment, and monitoring [105,106]. During the early stages of the
COVID-19 epidemic, hydroxychloroquine was widely considered to
be therapeutically effective for the prevention and management of the
disease. As a result, the drug has become scarce, leaving many SLE
patients around the world in short supply [107-109]. In addition,
social distancing measures have adversely affected the mental health
and well-being of SLE patients, who may already be struggling with
chronic disease-induced anxiety, depression, and sleep disorders
[110,111]. Hence, it is critical to provide SLE patients with necessary
assistance and resources during the ongoing pandemic, including
telemedicine services, counseling for mental health, and the provision
of personal protective equipment.

Discussion

The multifaceted relationship between COVID-19 and SLE is an
ongoing study that includes investigations of immune interactions
between SARS-CoV-2 and SLE hosts, as well as epidemiology,
comorbidities, symptomatology, and the role of immunosuppressive
therapies. This review provides several insights into clinical practice
and future research directions.

Maintaining an SLE treatment regimen during the COVID-19
pandemic is critical to preventing disease flares and reducing the
risk of SLE-related complications. Treatment approaches must
be personalized, considering disease activity, comorbidities, and
medication tolerance. Given that SLE patients are more susceptible
to COVID-19, they must take additional steps to prevent infection,
including maintaining social distancing, wearing a mask, and
practicing thorough hand hygiene [112]. Prompt recognition and
treatment of COVID-19 in SLE patients is critical to reducing the
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risk of severe illness and mortality [99]. Due to the unique nature
of SLE, treatment of COVID-19 in SLE patients should be adjusted
according to their disease severity, comorbidities, and medication
use [78]. Furthermore, managing SLE and COVID-19 in these
patients requires a multidisciplinary approach that should involve
the expertise of rheumatologists, infectious disease specialists, and
primary care physicians. Overall, effective management of concurrent
SLE and COVID-19 demands meticulous consideration of the balance
between SLE treatment and COVID-19 prevention. To ensure the best
possible care for patients with these conditions, open communication
between healthcare providers and patients is crucial.

Regarding clinical practice, managing SLE during the COVID-19
pandemic requires appropriate counseling and healthcare services,
as well as promotion vaccination. In addition to precautions such as
wearing a mask and maintaining social distancing, vaccinations are
strongly recommended for people with SLE, although certain side
effects may occur. Treatment of SLE patients, including glucocorticoids
and immunosuppressants, may cause severe clinical symptoms and
increase hospitalization rates after COVID-19 infection. Nevertheless,
discontinuation of SLE-related medications during treatment of
COVID-19 infection is not recommended as doing so may exacerbate
SLE activity. In conclusion, the consensus guidelines from the
European League Against Rheumatism (EULAR) and the American
College of Rheumatology (ACR) recommend continuing the use of
immunosuppressive drugs and minimizing corticosteroid use in SLE
patients with suspected or unconfirmed COVID-19 infection.

Thus, a multidisciplinary approach should be adopted in treatment,
with careful consideration of treatment options and medications.
Furthermore, given the common immunological mechanisms of
COVID-19 and SLE, further research is required to determine the
optimal therapeutic strategies. While this article examines similarities
in immune responses between SLE and COVID-19, the treatment
for both diseases still primarily focuses on hormonal therapy for
inflammation suppression. The dosage of hormones and other non-
traditional treatment options should be evaluated on an individual
basis. For SLE patients with COVID-19, polarization may occur,
indicating that severe patients experience more severe symptoms,
whereas mild patients have lighter lung inflammation and recover more
quickly. The COVID-19 pandemic has brought many challenges, even
psychological issues, to SLE patients. On the one hand, it is imperative
to maintain SLE in remission to mitigate the risk of COVID-19
complications and high hospitalization rates. On the other hand, the
mental health status of SLE patients during the pandemic requires
further attention. Telemedicine and appropriate dissemination of
health information can alleviate anxiety and depression in these
patients. However, the rapid development of COVID-19 undermines
the durability of the conclusions, some of which may become outdated
over time. Therefore, this review has limitations.

Regarding future research directions, more high-quality studies
are necessary to further explore the relationship between SLE and
COVID-19, with a focus on elucidating the underlying mechanisms
of the increased susceptibility to COVID-19 in SLE patients and the
effect of COVID-19 on disease activity and flares in SLE patients.
Longitudinal studies of large numbers of SLE patients may be required
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to better understand the relationship between SLE and COVID-19.
Furthermore, more research is needed to evaluate the effectiveness
and safety of various treatment options for COVID-19 in SLE patients,
including determining the optimal timing and dosage of these
treatments. In addition, it is essential to conduct further research and
evaluation regarding vaccines.

Overall, the implications for clinical practice and future research
directions point to the need for further investigation in this area to
better understand the relationship between SLE and COVID-19 and
to develop effective strategies to manage and treat these conditions
simultaneously.
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