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Abstract
This case report will present the case of an 11 years old child diagnosed with childhood-onset systemic
lupus erythematosus (cSLE) during the coronavirus Covid-19 pandemic. Her initial symptoms were
compatible with a Covid-19 infection but repeated PCR on naso-pharyngeal swabs were negative. Two
serological assays were carried out but only one showed doubtful IgG results.

Considering that viral infection could be responsible for autoimmune disease outbreaks and with
increasing evidences of SARS Cov 2 actions on human in�ammatory and immune systems; we discuss
here a potential cSLE diagnosis triggered by Covid-19 infection.

Background
Childhood-onset systemic lupus erythematosus is a rare chronic auto immune disease characterised by a
multisystemic involvement and various presentations. Treatment is usually initiated with corticotherapy
and hydroxychloroquine for patients with mild symptoms whereas immunosuppressants and biologics
medication are examined individually. [1]

The etiology of cSLE is not clearly de�ned in literature. It is known, however, that the main causes are a
combination of genetics and environmental factors such as sun light exposure, medication or infection.
[2] For instance, it has been described in literature that viral infections such as Epstein-Barr Virus (EBV) or
cytomegalovirus (CMV) triggers autoimmune diseases.

Parvovirus B19 is also known to trigger in�ammatory responses and could be responsible for an
autoimmune reaction. [3]

More recently, SARS Covid-19 is being intensively studied to gain a better understanding of the
physiopathology leading to the current pandemic. It has already been demonstrated that this coronavirus
is responsible for a cytokine storm due to its �xation on ACE2 receptors and virus-linked pyroptosis. [4][5]
Possible links were established between paediatric Covid-19 infections and a spike of autoimmune and
autoin�ammatory diseases such as Kawasaki or Kawasaki-like disease, macrophage activation
syndrome and paediatric in�ammatory multisystemic syndrome. Yet, the correlation between cSLE and
Covid-19 has not yet been described. [6]

Case Report
Our index patient is a 11 years old Black African female with a medical history of premature birth and
minor alpha thalassemia. In May 2020, as the Covid-19 pandemic peaked in Europe and Northern
America, she was �rstly presented to her general practitioner for a left palpebral oedema, stiffness,
myalgia, dysphagia and pyrexia that started on the 18th of May. Further symptoms included weakness,
ageusia, anosmia, abdominal pain and cutaneous eruption. Initial examination showed a sensitive
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abdomen mainly in epigastric and right hypochondria. The �rst Covid-19 screening with naso-pharyngeal
polymerase chain reaction (PCR) was negative.

Complementary examinations revealed a facial butter�y cutaneous eruption, atypical papules on her
arms and forearms, a pharyngitis and cervical adenopathy. Laboratory exams at the outset showed no
in�ammatory signs, neutropenia, elevated hepatic enzymes, positive anti-nuclear antibody and doubtful
Covid-19 serology (negative IgM and IgG rate at 14 U/ml).

Based on her persistent fever and fatigue, she was sent to an emergency service for hospitalisation. Her
admission results revealed a normal C reactive protein level but an elevated erythrocyte sedimentation
rate at 63 mm/H, mild normocytic anaemia, persistent elevated hepatic enzymes, and
hypergammaglobulinemia, positive anti-nuclear antibody (1/320 dilution) with anti-ds DNA antibody at
910.9 UI/ml and anti-nucleoprotein antibody (nRNP/Sm, Sm, SS-A60, Ro-52, AMA M2, SRP, Rib P protein,
histone, nucleosome), positive ANCA (1/160 dilution) but negative anti MPO and PR3.

Viral serologies were negative for hepatitis B and C, HIV and toxoplasmosis. She was immunised against
Herpes Zoster, parvovirus B19, EBV, CMV and measles. Urinary sediment was negative. Except for a
thoraco-abdominal scan that showed axillar and cervical adenopathy and an ECG showing a �rst-degree
atrioventricular block, every other exam appeared normal (cardiac and abdominal ultrasound, cerebral CT
scan, renewed Covid-19 PCR). She was then transferred to the paediatric ward after �ve days as her
general condition and biological exams worsened.

Upon arrival, a thorough clinical exam in which multiple aphthous ulcers in the mouth, gingivitis and a
loss of 5 kg since her initial medical visit were noticed. The laboratory exams showed an erythrocyte
sedimentation rate of 35 mm/h, ferritin elevated at 830 µg/L, lowered complement C3 and C4 (0.21 and
0.03 g/L) and persistent elevated hepatic enzymes. Her immunophenotyping was normal for her age. A
third Covid − 19 PCR on naso-pharyngeal swab was performed and remained negative.

Skin biopsies were collected; anatomopathology analysis concluded a connective tissue disease setting a
differential diagnosis between acute erythematous lupus and dermatomyositis.

Based on her skin eruption, clinical appearance, biology and auto immune markers, a diagnosis of acute
erythematous lupus was established.

Her treatment consisted of a bolus of solumedrol 125 mg intravenous injection on the second day of
hospitalisation. Further treatment included oral corticotherapy (Medrol 16 mg per day) that started on day
three, followed by hydroxychloroquine (200 mg per day) one week after the �rst injection. Shortly after the
implementation of corticoids, her fever decreased, and �nally stopped on the fourth day of
hospitalisation.

During her hospitalisation, she remained free of nephrological, neurological and rheumatological
impairments.
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She was authorised to return home after her oral feeding and stamina improved, and when headaches
and abdominal pain lowered.

Close follow-up in consultation indicated a discrete enhancement of biological exams and general
condition. A control of Covid-19 serology came out negative for both IgG and IgM16 days after the �rst
control.

Discussion
In this case, the diagnosis of cSLE was established based on clinical and immunological criteria as well
as skin biopsy analysis. Relevant criteria are listed in the American College of Rheumatology (ACR)
classi�cation criteria of SLE; including 10 systemic or biological signs. [7] Other studies show a gain of
sensitivity, even though with a loss of speci�city, when using the Systemic Lupus International
Collaborating Clinics (SLICC) for cSLE diagnosis. [8]

Her follow up will be based on frequent controls with her paediatrician to detect �rst signs of a possible
complication such as lupus nephritis, gastrointestinal or neurological involvement or cardio-vascular
manifestation.

As the main cause of cSLE remains uncertain, it is now admitted that a viral infection could be a trigger
of the clinical manifestation. It is increasingly argued that herpesviruses like EBV or CMV are responsible
for the development of autoimmune disorders. Studies show EBV and CMV DNA are found at high rates
in blood samples of SLE patients. EBV serological analysis shows a higher rate of early antigen IgG and
IgA in SLE patients compared to healthy EBV carriers. Cross reactions between anti EBV nuclear antigen 1
antibodies and lupus associated autoantigens were also highlighted as viral mediated autoimmunity. [9]

Parvovirus B19 is also known to trigger in�ammatory responses with a cytokine production and high
speci�c antibodies rate such as rheumatoid factor or antinuclear/ antiphospholipid antibodies in SLE
patients. However, its role in lupus outbreak remains ambiguous. [3]

Similar in�ammatory response and immune trigger could be expected from the recently discovered Covid-
19 virus. As it became a global concern during the �rst half of year 2020, different studies were made on
sera from patients with SARS CoV 2 infection to obtain a broader understanding of the in�ammatory and
immunopathogenesis of this virus.

Foremost, the �xation of coronavirus on ACE2 receptors causes the endocytosis of the virus, the
downregulation of the ACE2 receptors and the rise of angiotensin II rate. As a result, an important
cytokine and chemokine storm is released, especially IL 1 β, IL-4, IL-6, IL-8, IL-10, IFN γ, TNF- α, MCP1 and
IP 10. [4] [10] Furthermore, a study from Zhou et al showed another side to the coronavirus-linked
autoimmunity; they studied blood samples from twenty Covid-19 positive patients and discovered a rise
in autoimmune antibody with a prevalence of anti-52 kDa SSA/Ro antibody, anti-60 kDa SSA/Ro
antibody and antinuclear antibody of 20%, 25% and 50% respectively. Other antibodies were all negative
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(i.e. anti-Scl-70, AntiJo-1 antibody, anticentromere B antibody, anti-SmD1 antibody, antiSSB antibody, anti-
double-stranded DNA antibody, Anti-Streptolysin O antibody, the rheumatoid factor, Anti-Neutrophil
Cytoplasmic Antibodies (ANCA) ), except for the anticyclic peptide containing citrulline antibodies (anti-
CCP antibody) which was positive for only two patients. [10]

While those studies show biological evidences of in�ammatory and immunity reaction triggered by SARS
Cov-2 infection, other observations reported a rise in autoimmune disease in children, some of them
overlapping a coronavirus infection. [5]

Considering all this information, the idea of a possible cSLE triggered by a Covid-19 infection is plausible
but, to our knowledge, has not yet been described.

For this case’s patient, initial symptoms were consistent for a coronavirus infection.

Even though ageusia and anosmia are not commonly found in Covid-19 positive children; chemosensory
disfunction is estimated to be present in up to 19.4% in adults. [11] [12] In addition, a recent paper reports
anosmia and ageusia as solely symptoms in 3 Covid-19 positive children. [13] Due to its tropism for the
gastrointestinal tract and intense viral replication in the small and large intestines, SARS Cov 2 also
causes digestive symptoms. A recent cohort study on children in Europe demonstrated that
gastrointestinal manifestation is present in 22% of positive children. The two main symptoms were
pyrexia and upper respiratory tract infection, found in 65% and 54% of patients, although 16% of positive
children were asymptomatic. A great majority (87%) never needed respiratory support and, in 5% of cases,
a co-infection with another virus was found. However, this European study considered patients eligible if
SARS Cov 2 was detected in an RT-PCR from any clinical sample; serological testing was not taken into
consideration. [14]

For the index patient, we faced an ambiguous situation where clinical symptoms were suspicious of a
Covid-19 infection, but repeated RT-PCR were negative and serological assay was only once doubtful.
Other symptoms were typical of cSLE and disappeared with adequate treatment, thus leading to the
assumption that her Covid-19 presentation was probably paucisymptomatic.

As initial treatment, the patient received hydroxychloroquine (HCQ) in addition to corticoids for cSLE. As
this molecule inhibits type 1 interferon, it has also been studied during the Covid-19 pandemic. Indeed, by
blocking this immune response path, HCQ helps decrease viral replication and moderate the cytokine
storm responsible for complicating Covid-19 clinical damages. A study by Gautret et al also reported a
signi�cant reduction of the viral carriage with HCQ in 20 patients. However, another study on 30 patients
showed no superiority between HCQ versus placebo in viral clearance nor in the progression of
radiological pneumonia. [15] With this knowledge, it is conceivable to say that treatment with HCQ for
cSLE in a possible Covid-19 positive patient will, at worst have no action on Covid-19 symptoms or, at
best avoid autoimmune dysregulation.

Conclusion
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While an increasing number of studies incriminate viral infection for autoimmune disease, the main
cause for cSLE remains unknown. In this case, the diagnosis of cSLE in a child during the SARS Cov 2
pandemic was discussed. As the PCR testing or serological assay still needs to be improved for
diagnosis, it is now common knowledge that this virus has pro in�ammatory actions causing
autoimmune dysregulation. Further studies will be needed to assess the role of this coronavirus as an
autoimmune disease trigger.
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