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Systemic lupus erythematosus (SLE) is a multisystem autoimmune disease resulting from the interaction of genetic and en-
vironmental factors. In addition, some antiviral vaccines have been associated with the onset of SLE. Few cases of SLE occurring
after SARS-CoV-2mRNA have been reported. Herein, we report the case of a 27-year-old woman with type I diabetes mellitus and
family history of SLE who presented with symmetric inflammatory polyarthritis of the proximal interphalangeal joints, met-
acarpophalangeal joints, wrists, knees, and ankles two weeks after receiving the second dose of the SARS-CoV-2 mRNA-1273
vaccine. Laboratory results revealed positive antinuclear, anti-dsDNA, anti-Ro, and anti-La/SSB antibodies and low C4 levels. She
was initially treated with low-dose prednisone and hydroxychloroquine. Hydroxychloroquine was discontinued after she de-
veloped an urticarial rash. Subsequently, mycophenolate mofetil was added after she developed proteinuria. ,is case highlights
the importance of considering the diagnosis of SLE in patients who present with inflammatory polyarthritis after COVID-
19 vaccination.

1. Introduction

Systemic lupus erythematosus (SLE) is a chronic autoim-
mune disease characterized by dysregulation of the immune
system [1]. Its etiopathogenesis involves the interaction of
genetic and environmental factors such as ultraviolet light
exposure, cigarette smoking, and infections [2]. Also, some
vaccines have been linked with the onset of SLE including
hepatitis B, human papilloma virus, andmeasles [3–6]. More
recently, it has been reported that mRNA SARS-CoV-2
vaccines could trigger SLE flares and may induce the de-
velopment of new-onset rheumatic diseases [7]. SARS-CoV-
2 mRNA vaccines increase the levels of type I interferon
(INF) which is not only known to play a critical role in the
antiviral response but also an important cytokine in the
pathogenesis of SLE [8–10]. Few cases of new-onset SLE
occurring after SARS-CoV-2 mRNA vaccination have been
reported [11, 12]. Herein, we describe a 27-year-old woman
who developed SLE two weeks after receiving the second
dose of the SARS-CoV-2 mRNA-1273 vaccine.

2. Case Presentation

A 27-year-old-woman with type 1 diabetes mellitus de-
veloped tiredness, weight loss (2 kg), symmetric poly-
arthralgia involving the proximal interphalangeal (PIP)
joints, metacarpophalangeal (MCP) joints, wrists, knees,
and ankles, and prolonged morning stiffness (1-2 hours)
two weeks after receiving the second dose of SARS-CoV-2
mRNA-1273 vaccine. ,ese symptoms were managed with
nonsteroidal anti-inflammatory drugs, but she did not
improve. She had no history of fever, anorexia, photo-
sensitivity, malar rash, alopecia, mucosal ulcers, Raynaud’s
phenomenon, chest pain, cough, shortness of breath, or
sicca symptoms. Her mother had SLE treated with
hydroxychloroquine.

On initial visit, temperature was 37.3°C, blood pressure
was 116/80mmHg, and heart rate was 87 beats per minute.
Physical examination showed symmetric joint tenderness
and swelling of the 2nd to 5th PIPs and MCPs associated with
limited range of movement and joint tenderness of the
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wrists, knees, and ankles bilaterally. ,e remainder of the
physical exam was normal.

Laboratory tests revealed a white blood cell count of 7.6/
μL, hemoglobin of 13.9 g/dL, and platelet count of 372,000/
μL of. Serum creatinine was normal at 0.65mg/dL. Alkaline
phosphatase, aspartate aminotransferase, and alanine ami-
notransferase levels were normal. She had mild hypo-
albuminemia at 3.3 g/dl. Urinalysis showed trace protein
without microscopic hematuria, pyuria, or urinary casts.
Spot urine protein to creatinine ratio was 0.47. ,yroid
stimulating hormone and free thyroxine levels were normal.
Levels of 25-hydroxyvitamin D were low at 21 ng/ml.
Westergren erythrocyte sedimentation rate (ESR) was ele-
vated at 88mm/h, but C-reactive protein levels were normal.
She had positive anti-nuclear (ANA, 1 :160 titer, speckled
pattern), anti-Ro, and anti-La antibodies. Anti-dsDNA
antibodies were elevated at 46 IU/mL (normal range <10 IU/
mL). She had low C4 levels at 12mg/dL (normal range:
14–53mg/dL) but had normal C3 levels. Anti-Smith and
anti-RNP antibodies were negative. ,e lupus anticoagulant
test, anti-cardiolipin (IgA, IgM, and IgG), and anti-B2
glycoprotein I (IgA, IgM, and IgG) antibodies were negative.
Rapid plasma reagin (RPR), human immunodeficiency vi-
rus, hepatitis B, and hepatitis C tests were negative. X-rays of
the hands and wrists were unremarkable.

Our patient fulfilled both the 2012 Systemic Lupus In-
ternational Collaborating Clinics (total of 5 criteria; at least,
4 criteria are required for classification) and the 2019 Eu-
ropean League Against Rheumatism/American College of
Rheumatology (total of 19 points; at least, 10 points are
required for classification) criteria for SLE [13, 14]. She was
initially treated with hydroxychloroquine 300mg daily and
prednisone 5mg daily. Two weeks after, she developed an
urticarial rash. Hydroxychloroquine was discontinued with
complete resolution of the rash. Over the next eight weeks,
she persisted with inflammatory polyarthritis, proteinuria
increased (spot urine protein to creatinine ratio� 0.64), ESR
increased at 98mm/h, and she continued with elevated anti-
dsDNA antibodies (58 IU/mL) and low C4 levels (10mg/dL).
Prednisone dose was increased to 20mg daily, and myco-
phenolate mofetil was started at 1 g daily. Four weeks later,
polyarthritis subsided, but she continued with proteinuria
(300mg/dL) and elevated ESR at 86mm/h. Mycophenolate
mofetil dose was increased to 2 g daily, resulting in a fa-
vorable clinical response. Two months after this dose
change, proteinuria decreased to 30mg/dL. Prednisone dose
could be lowered to 10mg daily without her having a
reactivation of her SLE.

3. Discussion

We describe a 27-year-old woman who developed SLE two
weeks after receiving the second dose of the mRNA SARS-
CoV-2 vaccine. SLE was manifested by constitutional
symptoms, polyarthritis, subnephrotic-range proteinuria,
low C4 levels, and positive ANA, and anti-ds-DNA anti-
bodies, anti-SSA/Ro, and anti-SSB/La antibodies. Because
our patient had a genetic predisposition for lupus, it is not
surprising that she developed SLE after a potential trigger

such as the COVID-19 vaccine. She has a first-degree relative
with lupus and also has type I diabetes mellitus, both being
strong risk factors for SLE [15–17]. Individuals who have a
first degree relative with SLE have a 10 times increased risk
of developing lupus [15]. Likewise, type 1 diabetes mellitus is
strongly associated with SLE [16, 17]. ,e latter is not un-
expected as type I diabetes mellitus and SLE share common
pathophysiologic mechanisms including the association
with PTPN22 and STAT4 polymorphisms [18].

To the best of our knowledge, two cases of new-onset SLE
occurring after SARS-CoV-2 mRNA vaccination have been
reported, both of which presented with cutaneous mani-
festations [11, 12]. Kreuter et al. reported a 79-year-old man
who developed fatigue and papulosquamous and annular
skin eruptions ten days after receiving the BNT162b2mRNA
vaccine [11]. Laboratory tests disclosed positive for ANA (1 :
320 titer), rheumatoid factor, and anti-Ro and anti-La
antibodies. Skin biopsy was consistent with subacute cuta-
neous lupus. Treatment with hydroxychloroquine and in-
travenous corticosteroids resulted in complete resolution of
manifestations. Gambicher et al. described a 74-year-old
woman who developed erythematous macules and papules.
Laboratory tests showed positive ANA (1 : 640 titer, speckled
pattern) and anti-Ro and anti-La antibodies.,e patient was
diagnosed with Rowell syndrome (erythemamultiforme-like
lesions coexisting with lupus) after a skin biopsy [12].

Like the abovementioned case reports, constitutional
symptoms and ANA and anti-Ro and anti-La positivity
occurred as the initial manifestations in our patient.
Moreover, our patient developed subnephrotic-range pro-
teinuria. Although she also had history of type I diabetes
mellitus, she had no evidence of other microvascular organ
damage such as peripheral neuropathy or retinopathy, which
is usually concomitantly seen in patients with kidney in-
volvement related to diabetes mellitus [19]. In addition, the
time association between proteinuria and other SLE clinical
manifestations as well as the presence of anti-dsDNA an-
tibodies favors this manifestation as SLE related [20].

In addition to new-onset SLE after mRNA COVID-19
vaccination, two case reports have linked the SARS-CoV-2
viral vector vaccine with SLE [21, 22]. Zavala et al. reported a
23-year-old woman who developed alopecia, lymphopenia,
nephrotic-range proteinuria, low C3 levels, positive ANA (1 :
1280 titer, homogenous pattern), and elevated anti-dsDNA
antibodies one week after the first dose of the AZD1222
ChAdOX1 nCoV-19 vaccine. Kidney biopsy showed class V
glomerulonephritis. She was treated with hydroxy-
chloroquine, mycophenolate mofetil, and high-dose corti-
costeroids with improvement after three weeks of follow-up
[21]. Patil et al. described a 22-year-old woman who ex-
perienced right knee pain two weeks after receiving the first
dose of the Covishield vaccine. After the second dose, she
developed fever, polyarthralgia, bipedal edema, and pete-
chiae on lower extremities. Laboratories were remarkable for
thrombocytopenia, albuminuria, positive ANA (1 : 320 titer),
and elevated anti-dsDNA antibodies. She was treated with
hydroxychloroquine, mycophenolate mofetil, and prednis-
olone. She had significant improvement of symptoms after
one month [22].
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SARS-CoV-2 mRNA vaccines may also induce exacer-
bations in previously controlled SLE patients. A recent study
in a lupus cohort showed that 11.4% of patients had a disease
exacerbation after vaccination [23]. ,e most common flare
manifestations were oral ulcers, serositis, arthritis, pericarditis,
thrombocytopenia, and renal involvement. Most patients did
not require additional immunosuppressive treatment. Con-
versely, some case reports have documented SLE flares that
have required immunosuppressive therapy [24, 25]. Niebel
et al. reported a 73-year-old woman with subacute cutaneous
lupus in full remission who experienced disseminated ery-
thematous patches ten days after the first dose of the BNT16b2
mRNA vaccine. ,e symptoms improved with systemic and
topical corticosteroids for three weeks [24]. Also, Tuschen
et al. described a 41-year-old woman with lupus nephritis who
was in clinical remission who developed nephrotic-range
proteinuria seven days after receiving the first dose of the BNT
162b2 vaccine. ,e patient responded well to mycophenolate
mofetil and prednisone therapy [25].

Based on the SARS-CoV-2mRNA vaccinemechanism, it
is not unforeseen that SARS-CoV-2 mRNA vaccines could
cause new-onset SLE or induce lupus exacerbations. A lipid
nanoparticle protects the mRNA and facilitates its trans-
portation to the lymph nodes where it is engulfed by
dendritic cells [8]. Once inside the cell, the mRNA is rec-
ognized in the endosome by toll-like receptors (TLRs) in
dendritic cells [7, 26]. TLR-7 and TLR-8 bind single-
stranded RNA, and once activated, it leads to the production
of type I INF and proinflammatory cytokines [24]. Prior
studies have demonstrated type I INF level elevation within
24 hours returning to normal within fourteen days after
having administered SARS-CoV-2 mRNA vaccine [27]. On
the other hand, SLE is characterized by impaired phagocytic
clearance of apoptotic material and immune tolerance
disruption to self-antigens. ,e immune complexes com-
posed of autoantibodies and apoptotic debri are endocytosed
and sensed by TLRs [28]. Since SLE complexes are made of
endogenous RNA and DNA nucleic acids, they are detected
by TLR-7 and TLR-9 [28, 29]. ,ese pattern recognition
receptors create a signal leading to the expression of IL-6,
TNF-alpha, and type I INF comparable to the effect of
COVID-19 mRNA vaccines [28–30].

Antiviral vaccines, other than COVID-19, such as
hepatitis B, human papilloma virus, and measles vaccines
have been linked with SLE [3–6]. In a murine model of
lupus, hepatitis B vaccine and its adjuvants accelerate SLE by
producing glomerulonephritis and elevated levels of anti-
dsDNA antibodies [6]. Adjuvants can stimulate an immune
response by acting as a ligand for TLRs [31]. In contrast to
the SARS-CoV-2 vaccine, HPV vaccine is thought to cause
SLE through molecular mimicry [32]. As noted for our
patient, it is proposed that these antiviral vaccines could
induce lupus in genetically predisposed individuals [31, 32].

Although mRNA SARS-CoV-2 vaccines contain no adju-
vants, it is important to highlight that non-mRNA vaccinesmay
contain adjuvants that could induce an inflammatory response
[33]. ,e autoimmune/inflammatory syndrome disease in-
duced by adjuvants (ASIA) or Shoenfeld’s syndrome is char-
acterized by constitutional symptoms, arthralgias, myalgias,

myositis, neurological manifestations, and the appearance of
autoantibodies [34]. Some adjuvants induce this inflammatory
response through the expression of proinflammatory cytokines
such as interferon, IL-1, and IL-6 [35]. Furthermore, ASIA
syndrome has been linked with the occurrence of SLE and
antiphospholipid syndrome, among other autoimmune disor-
ders [35]. It appears that this syndrome occurs more frequently
in patients with genetic predisposition to develop
autoimmunity.

In summary, we report a woman who developed SLE
after mRNA SARS-CoV-2 vaccination. Although it is un-
usual, it is important to maintain a high level of awareness of
SLE in patients who present with inflammatory polyarthritis
after mRNA SARS-CoV-2 vaccination, particularly in those
with risk factors for autoimmune diseases. Early recognition
is critical to initiate prompt and effective therapy.
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