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Abstract

Severe acute respiratory syndrome coronavirus-2 (SARS-CoV-2) infection may present with some systemic lupus er-
ythematosus (SLE) manifestations intermingled with Kawasaki disease features. These emerging presentations were dubbed
under the umbrella term ‘multisystem inflammatory syndrome in children (MIS-C)’. A one and half-year-old girl, admitted
to Mansoura University Children’s Hospital (MUCH) with fever, bad general condition, vomiting, widespread mac-
ulopapular, vasculitic rash, hands and feet oedema, oral ulceration, arthralgia and lymphadenopathy. Moreover, bicytopenia,
positive antinuclear, anti-double-stranded DNA antibodies and low C3 qualified her as a case of juvenile SLE. Despite the
child received the initial therapy of immunosuppressive medication, her general condition deteriorated with fever
persistence and rash exacerbation. At that time, the skin of her hands and feet started to peel. Thus, an expanded study for
other alternatives was obligatory; SARS-CoV-2 infection testing revealed positive IgG serology, and retesting for lupus
autoantibodies turned negative. HRCT chest showed bilateral basal consolidation with ground-glass appearance. Fur-
thermore, Echo exhibited coronary artery dilation with thrombus inside. This evolution raised the concern for COVID-
related MIS-C syndrome. This report provides a model of COVID-19 heterogeneity with protean immune-related
manifestations. This case has a unique presentation that necessities its description, in order to provide a nidus for future
studies in this new entity.
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polymerase chain reactant (PCR), serology, antigen test or
COVID-19 exposure within the 4 weeks prior to the onset
of symptoms."

MIS-C is an immune activation syndrome but not an
acute infectious process, and patients do not currently have
active infection. Despite, the SARS-CoV-2 infection is
predominantly associated with respiratory tract inflam-
mation; some patients can develop an abnormal inflam-
matory or autoimmune response involving extra-
pulmonary tissues. The manifestations associated with
such immune reactions are heterogeneous and can re-
semble some systemic autoimmune diseases.’

Some patients may exhibit features of hyper-
inflammatory state mimicking Kawasaki disease (KD),
macrophage activation syndrome (MAS), antiphospholipid
syndrome and shock. The release of large amounts of
cytokines results in systemic inflammation, which is
characterized by fever, tachycardia, tachypnoea and hy-
potension. In addition to elevated C-reactive protein, hy-
percoagulation and hyperferritinaemia.> The coronary
arteries involvement in MIS-C implies a close link with
KD, and the frequency of coronary aneurysms reported
with MIS-C is 8-23%.*

SARS-CoV-2 infection may present with some systemic
lupus erythematosus (SLE) manifestations including, ar-
thralgia, serositis, chilblain lesions or antiphospholipid
antibodies. Haematological involvement that is frequent
dyscrasia with SLE was also documented with COVID-19
infection as lymphopenia, thrombocytopaenia or haemo-
lytic anaemia. Furthermore, they can present with immune
thrombocytopaenia (ITP) and thrombotic thrombocyto-
penic purpura as well.?

Case presentation

Herein, we present a tragic case of SARS-CoV-2 infection
and new-onset SLE manifestations concomitant with se-
vere systemic hyperinflammation (MIS-C) and coronary
artery dilation with thrombus formation. All data is dis-
played, after obtaining her parent’s written consent.

A one and half-year-old girl who is one of twin preg-
nancy. At the age of 9 months, she was diagnosed with
secundum ASD and an oral diuretic was prescribed for her.
In August 2021, she was admitted to Mansoura University
Children’s Hospital (MUCH) with a history of fever and
bad general condition associated with acute skin eruption
of erythematous rash all over the body and her face, joint
pain, vomiting and poor appetite. Her mother denied any
respiratory, cardiovascular, urinary complaints or any
history of contact with a COVID-19 patient.

Thorough clinical examination revealed a confused girl
with a GCS of 13, oxygen saturation was 98% at room
temperature. Her heart and respiratory rates were 100 bpm
and 20 breaths per minute, respectively, the temperature

Figure 2. Erythematous-maculopapular rash over the face and
left upper.

was 39°C, and her blood pressure was 110/70 mmHg. The
weight and height were within normal percentiles. However,
there was pallor and lymphadenopathy without jaundice or
cyanosis. Normal systemic examination including cardiac
and respiratory auscultation. Mucocutaneous examination
showed oral ulceration, an erythematous-maculopapular
rash over her face and body with areas of hyperpigmenta-
tion, vasculitic rash and oedema of both hands and feet
(Figures 1 and 2).

In order to disclose the underlying aetiology of these
manifestations, the following investigations were requested
(Table 1).

Her imaging detected multiple enlarged bilateral cer-
vical and axillary lymph nodes by superficial ultrasound.
Abdominal ultrasound depicted average sized liver, gall-
bladder, spleen without any focal lesions, patent portal
vein, normal size, echo-pattern, parenchymal thickness of
both kidneys, no enlarged para-aortic lymph nodes, ad-
nexal masses and no pelvic free fluid. Additionally, her
MRI brain was normal.

Fever, diffuse maculopapular, vasculitic rash, arthralgia,
oral ulceration, bicytopenia (thrombocytopaenia, leuko-
penia and neutropenia), positive antinuclear (ANA), anti-
double stranded deoxyribonucleic acid (anti-dsDNA) an-
tibodies, low complement (C3) level. Moreover, negative
urine, blood cultures, negative viral serology and normo-
celluler bone marrow aspirate favour her as a case of
juvenile SLE according to the SLE European League
Against Rheumatism/American College of Rheumatology
(Euler/ACR) criteria by 27 points.”
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Table 1. Laboratory finding of reported case.

Laboratory investigations

Reported case

Normal values according to age

Complete blood count
RBCs
HGB
HCT
MCV
MCHC
WBCs
Neutrophils
Lymphocytes
Eosinophils
PLT
ESR (1°* Hour)
CRP
ALT
AST
Serum creatinine
Urine analysis
ANA
Anti-dsDNA
Serum C3
Serum ferritin
CK
Blood culture
Urine culture
Viral serology: EBV, CMV, HCV
Lymphocyte subsets
CcD3*
CD3*CD4"
CD3"CD8"
CDI9"
Immunoglobulins
IgG
IgM
IgE
IgA
Bone marrow examination

Coagulation profile at the disease late-stage

INR
PT
aPTT

3 x 10%/uLl?

9 g/dL®

28.5%"

76.4 fL°

31.6%"

3.3 x 10%/uLl?
1.2 x 103/pL?
1.8 x 103/pL
0.132 x 103/uL
87 x 10 3/uL®
120 mm/hour®
53 mg/L*

14 1U/L

21 UL

0.5 mg/dL

Free

Positive (229 1U/mL)*
Positive (1344 1U/mL)?
20 mg/dL?

112 ng/mL

140 1U/L

No growth
Free

Negative

6067 x 103/uL®
2784 x 103/uL?
2486 x 103/uL?

1844 mg/dL®
315 mg/dL®
36 mg/dL®
208 mg/dL

Normal myeloid & lymphoid series.

Mild erythroid hyperplasia

2.16
246 s
120 s

3.5-5.5 x 10%/uL
14-15 g/dL

37-54%

77-92 L

32-35%

5-12 x 103/uL
(2.58-5.95)x 103/uL
(1.23-2.76) x 103/uL
(0.0-0.2) x 103/uL
150—450 x 10 3/uL
<20 mm/hour

<5 mg/L

<40 IU/L

<40 IU/L

0.5-1 mg/dL

75-135 mg/dL
7-140 ng/mL
25-300 IU/L

10002600 x 103/uL
540-1100 x 103/uL
330-1100 x 103/pL
270-860 x 10°/uL

639—1344 mg/dL
40-240 mg/dL
0-12 mg/dL
70-312 mg/dL

1.1
12s
30s

#abnormal values.

CBC: Complete blood count, RBCs: red blood cells, HBG: haemoglobin, HCT: haematocrit, MCV: mean corpuscular volume, MCHC: mean corpuscular
volume concentration, WBCs: white blood cells, PLT: platelets, ESR: erythrocyte sedimentation rate, CRP: ¢ reactive protein, AST: aspartate amino-
transferase, ALT: alanine aminotransferase, ANA: antinuclear antibody, Anti-dsDNA: Anti-double strand DNA, C3: complement3, CK: creatine kinase,
EBV: Epstein-Barr virus, CMV: cytomegalovirus, HCV: hepatitis c virus, CD: cluster differentiation, Ig: immunoglobulin, INR: international normalized ratio,
PT: prothrombin time, aPTT: activated partial thromboplastin time.

Despite of receiving oral steroids, hydroxychloroquine
and azathioprine, her general condition deteriorated with
fever persistence and rash exacerbation. At that time, the skin
of her hands and feet started to peel. Thus, more expanded

research for an alternative diagnosis was obligatory espe-

cially with C reactive protein shooting to 180 mg/L.
Testing for SARS-CoV-2 infection revealed positive

IgG serology with negative PCR, and the girl was retested
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Figure 3. Non-contrast CT chest showed bilateral basal
consolidation with faint patches of ground-glass appearance.

for ANA, anti-dsDNA, which came back negative. Non-
contrast CT chest showed bilateral basal patches of con-
solidation with ground-glass appearance and bilateral
minimal pleural effusion (Figure 3). Additionally, echo-
cardiography exhibited an ejection fraction of 76%, minimal
pericardial effusion, and left main coronary artery dilation
(5 mm with a Z score of 7.30) with thrombus inside.
Measurements of both Troponin T and interleukin (IL)-6
levels were normal. This evolution raised the concern for
new emerging SARS-CoV-2-related MIS-C syndrome.
Unfortunately, despite therapy intensification with pulse
steroid, IVIG, therapeutic anticoagulant and I'V antibiotics, the
patient had a severe pulmonary haemorrhage, bleeding from
orifices, with coagulation profile prolongation and severe
pancytopenia with a high probability of end-stage MAS
development before she underwent cardiac arrest and died.

Discussion

SLE is an autoimmune, multisystem disease characterized
by systemic inflammation and tissue damage. Viruses have
been linked with SLE pathogenesis as Epstein-Barr virus,
parvovirus B19, cytomegalovirus, and recently SARS-
CoV-2 may work as a trigger of self-tolerance break-
down and lupus development.®

Little is known about this link, it may be attributed to the
involvement of specific acquired immune responses or
interferon-related pathways. SARS-CoV-2 can induce a
dysregulated cytokine release that leads to high expression
of pro-inflammatory cytokines, such as IL-1, IL-6, TNF
alpha and T cells shift from Thl to Th2 similar to auto-
immune diseases.’

In addition, molecular mimicry, polyclonal B cells ac-
tivation owing to long-term viral antigens persistence,
bystander activation, or formation of neutrophil extracel-
lular traps may be underlying smouldering factors for
autoimmunity. Autoantibodies positivity may be a transient
association with COVID-19 infection as reported previ-
ously, antinuclear and antiphospholipid antibodies were
detected temporary in 35.6% and 11.1% of COVID-19
cases, respectively.®

Only eight cases of new-onset SLE triggered by SARS-
CoV-2 have been reported, their age ranged between 18 and
85 years, and the interval between COVID-19 diagnosis
and SLE was 13-60 days. Lung and kidney involvement
was the most common SLE manifestation among those
patients. Others presented with jaundice, elevation of liver
enzymes, lymphopenia, thrombocytopaenia, positive
ANA, anti-dsDNA, anti-Ro, anti-La, P-ANCA and low
complement levels.’

This girl developed some SLE manifestations, like fever,
cutaneous disease (diffuse maculopapular rash, purpuric
eruptions and vasculitic rashes), haematological abnormal-
ities (thrombocytopaenia, leukopenia and neutropenia), oral
ulceration, arthralgia, positive ANA and anti-dsDNA anti-
bodies. With more insult to the injury, there was an overlap
with KD in the form of persistent fever, widespread exan-
thema, hand and feet oedema, fingers desquamation and the
disease hallmark of coronary artery aneurysm.

Regardless of the patient initially fulfilled the new Euler/
ACR criteria for SLE, the fever persistence, print of cor-
onary artery dilation, gastrointestinal manifestations,
negative autoantibodies on repeated testing and poor re-
sponse to the initial therapy alarmed more expanded tests
for the pervasive SARS-CoV-2 infection associated MIS-
C. Noteworthy, the presence of these mucocutaneous,
cardiac, gastrointestinal, haematological disorders were
reported as significant predictors of MIS-C discrimination
from other multi-system inflammatory conditions.'®

MIS-C should be managed by a multi-disciplinary team
including, paediatric rheumatologists, cardiologists and
infectious disease specialists. According to the ACR
guidelines for the management of MIS-C, there are various
therapeutic approaches that can be used as IVIG, high dose
of IL-1 inhibitors, corticosteroids and anticoagulant
therapy.''

Conclusion

This case report provides a model of COVID-19 clinical
heterogeneity with protean immune-related manifestations
to arouse the medical committee about these emerging
features. Further and solid studies are vital to explore the
pathogenic pathways, which will help in the prompt de-
tection and proper management of various COVID-19
manifestations.
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