
Purpose SARS-CoV-2 causes a severe inflammatory syndrome
(COVID-19) leading, in many cases, to bilateral pneumonia,
severe dyspnea and in ~5% of these, death. DNA methylation
is known to play an important role in the regulation of the
immune processes behind COVID-19 progression, however it
has not been studied in depth. In this study, we aim to evalu-
ate the implication of DNA methylation in COVID-19 pro-
gression by means of a genome-wide DNA methylation
analysis combined with DNA genotyping.
Methods We integrated genetic and blood DNA methylation
information, analysed them together with clinical information
in a sample of ~100 healthy controls and ~470 SARS-CoV-2
PCR tested patients recruited from two different clinical cen-
ters and compared with seven different systemic autoimmune
diseases (SADs) from the PRECISESADS cohort.
Results The EWAS revealed widespread epigenetic variation
associated with COVID-19 phenotypes, which were enriched
in molecular pathways related with SADs and differed
between mild and severe COVID19 cases. Among them, inter-
feron, FCGR mediated phagocytosis and CD209 signatures in
severe and mild COVID-19 were shared with seven different
SADs (including systemic lupus erythematosus). Environmental
trait-related CpG sites were found to be specifically hyperme-
thylated in mild SARS-CoV-2 positive cases. These sites were
enriched in key regulators of inflammatory cytokine gene
expression known to be part of the cytokine storm described
in the most severe outcomes of the disease. Additionally, these
DNA methylation changes were found to be differentially
regulated by genetic variants and associated with different reg-
ulatory mechanisms.
Conclusions The results reveal the existence of epigenomic
regulation of functional pathways associated with COVID-19
progression and mediated by genetic loci. Our work reveals
pathways involved in COVID19 pathogenesis both shared and
not shared with SADs, novel risk variants with epigenetic
downstream effects, and illustrate how the genetic architecture
of DNA methylation depends on the infection status and
severity of COVID19. In addition, the analyses suggest that an
interaction between environment, genetics and epigenetics
might be playing a role in triggering the cytokine storm
described in the most severe cases.
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Background Intercurrent infections are presumed potential trig-
gers of systemic lupus erythematosus (SLE) disease flares.1

However, most of the evidence is obtained from a limited
number of observational studies, and the results of these stud-
ies are conflicting.2,3

Purpose To determine whether intercurrent infections are a
risk factor for disease flares in SLE.
Methods Demographic and clinical characteristics of 203 SLE
patients from the Amsterdam SLE cohort were collected at

baseline, and at the start of an intercurrent infection that
either was or was not followed by a flare within three
months. Relevant data regarding infections and flares were
collected systematically by chart review. Major and minor
infections were defined as, respectively: infections for which
hospital admission or intravenous antibiotic therapy was
required, and infections (proven or not proven, but highly
likely based on clinical symptoms and/or response to therapy)
for which hospital admission was not warranted. SLE flares
were defined as an increase in disease activity requiring inten-
sification of immunosuppressive therapy. Flares were catego-
rized as major or minor depending on fulfillment of a
predefined set of criteria.4 Incidence rates for infections,
flares, and infections followed by a flare within three months
were calculated using Poisson regression. Descriptive analyses
were performed where appropriate. Proportional hazard mod-
els with recurrent events and time-varying covariates were
used to estimate the hazard ratio of SLE flares.
Results Table 1 shows the demographic and clinical character-
istics of all 203 SLE patients. Fifty-six major infections
occurred in 1060 patient years, and 670 minor infections
occurred in 1048 patient years. The incidence rates of major
and minor infections were 5.3 per 100 patient years (95%
CI: 4.1–6.9) and 63.9 per 100 patient years (95% CI: 59.3–
69.0), respectively. In total, 198 flares occurred within 1060
patient years. The incidence rate of flares is 18.7 per 100
patient years (95% CI: 16.3–21.5), 3.6 per 100 patient years
(95% CI: 2.6–4.9) for major flares and 15.1 per 100 patient
years (95% CI: 12.9–17.6) for minor flares.

Abstract PO.8.167 Table 1 Baseline demographic and clinical
characteristics

Abstract PO.8.167 Figure 1 Estimated cumulative incidence of SLE
flares (major and minor) following an intercurrent infection within three
months
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Intercurrent infections (major and minor) were associated
with the occurrence of SLE flares (major and minor; HR 1.9,
95% CI: 1.3–2.9) (Figure 1). The hazard ratio for a major
SLE flare following a major infection was 7.4 (95% CI 2.2–
24.6). Major infections were not associated with the occur-
rence of minor flares.
Conclusions The results of the present study confirm a high
frequency of infections in SLE patients and suggest that inter-
current infection is a risk factor for SLE flares. These findings
underline the importance of prevention and treatment of
infections in SLE patients and create awareness of infections
as potential triggers of SLE flares.
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Introduction In the era of COVID-19 pandemic, data on
safety and efficacy of anti-COVID vaccines in SLE patients is
needed and scarce. Belimumab is a monoclonal antibody
directed at BAFF, an essential cytokine in B cell survival,
though it does not impair efficacy of some traditional vac-
cines. Thus, the aim of our study was to assess immunogenic-
ity and safety of BNT162b2 Pfizer mRNA vaccine in SLE
patients treated with Belimumab.
Methods SLE patients treated with Belimumab for at least 6
months in the Sheba Medical Center were included in this
study. All were recommended to receive the BNT162b2
COVID-19 mRNA vaccine according to Ministry of Health
recommendations, and thereafter to perform a serologic test
for CoV-2 IgG 2–6 weeks after receiving the 2nd or 3rd
doses. Clinical data included demographics, SLE treatments,
adverse effects to the vaccine as well as SLEDAI scores per-
formed 2 weeks before receiving 1st dose and 6 to 8 weeks
after receiving 2nd and 3rd doses of the vaccine.
Results Our cohort included 17 patients, 15(88.2%) were
females, median age was 50±14.2 years, and disease duration
was 12±10.57 years. Median Belimumab treatment time was
6±2.5 years. In our cohort 2/17 received only 2 vaccine doses
as thereafter the suffered mild COVID-19 infection, while 15/
17 patients received 3-doses. Serologic assessment was per-
formed for 10 patients, 7/10(70%) became seropositive follow-
ing the second dose, while 2/3 patients seroconverted only
after the 3rd dose. Vaccination was well tolerated with mini-
mal adverse events and no disease flares (e,g. SLEDAI 7.7
±5.19 and 7.82±5.2 before vaccination and post 3rd dose
respectively).
Conclusions Immunization with 3 doses of BNT vaccine is
safe and efficacious for SLE patients treated with Belimumab.
Only following the 3rd dose immunogenicity of SLE patients
in this cohort mounted to 90%, thereby approximating the

general healthy population. Assessment of seroconversion and
consideration of subsequent boosters’ vaccine should be con-
sidered for SLE patients treated with Belimumab.
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Aims To fully characterise B-cell and T-cell immune responses
elicited by mRNA SARS-CoV-2 vaccines in patients with rheu-
matic diseases under immunotherapies, and to identify which
drugs reduce vaccine’s immunogenicity.
Methods Humoral, CD4 and CD8 immune responses were
investigated in 100 naïve patients with SARS-CoV-2 with
selected rheumatic diseases under immunosuppression after a
two-dose regimen of SARS-CoV-2 mRNA vaccine. Responses
were compared with age, gender and disease-matched patients
with IMRD not receiving immunosuppressors and with healthy
controls.
Results Patients with IMRD showed decreased seroconversion
rates (80% vs 100%, p=0.03) and cellular immune responses
(75% vs 100%, p=0.02). Patients on methotrexate achieved
seroconversion in 62% of cases and cellular responses in 80%
of cases. Abatacept decreased humoral and cellular responses.
Rituximab (31% responders) and belimumab (50% responders)
showed impaired humoral responses, but cellular responses
were often preserved. Antibody titres were reduced with
mycophenolate and azathioprine but preserved with lefluno-
mide and anticytokines.

Conclusions Patients with IMRD exhibit impaired SARS-CoV-2
vaccine immunogenicity, variably reduced with immunosup-
pressors. Among commonly used therapies, abatacept and B-
cell depleting therapies show deleterious effects, while anticy-
tokines preserved immunogenicity. The effects of cumulative
methotrexate and glucocorticoid doses on immunogenicity
should be considered. Humoral and cellular responses are
weakly correlated, but CD4 and CD8 tightly correlate. Sero-
conversion alone might not reflect the vaccine’s
immunogenicity.

Abstract PO.8.169 Table 1 Multivariant analysis
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