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Background: Coronavirus disease-2019 (COVID-19) is a novel infectious disease, which presents with var-
ious clinical manifestations. There is growing evidence of an association between COVID-19 infection and
autoimmune diseases. The aim of this case report was to demonstrate the association of COVID-19 infec-
tion and the development of systemic lupus erythematosus (SLE).
Case presentation: A 38 year old Iranian woman presented with progressive icterus, pleuritic chest pain,
palpitation, dyspnea, photosensitivity and arthralgia 18-days after COVID-19 symptoms proved by a pos-
itive polymerized chain reaction (PCR). The chest and abdomen computerized tomography (CT) scan
showed pericardial and pleural effusion and enlarged liver and abdominal lymph nodes. Antinuclear anti-
body (ANA), anti-double stranded deoxyribonucleic acid (anti-ds DNA) antibody and perinuclear anti-
neutrophil cytoplasmic antibody (P-ANCA) were positive. She was diagnosed as SLE and was successfully
treated with prednisolone 30 mg daily, hydroxychloroquine 200 mg daily and azathioprine 150 mg daily
and she remarkably improved. Repeated anti-ds DNA antibody was positive. Due to nausea and abdom-
inal discomfort, azathioprine was discontinued and replaced with mycophenolate mofetil 1500 mg daily.
In the article, similar cases were presented; the mean interval between COVID symptoms and SLE presen-
tations was 24.86 days. Pulmonary and renal involvements were the most common presentations of SLE
triggered by COVID-19. The most frequently reported autoantibody was ANA
Conclusion: It is necessary to be aware of the development of lupus disease in COVID-19 infected patients,
because prompt diagnosis and treatment is very important to improve their outcome.
� 2021 Egyptian Society of Rheumatic Diseases. Publishing services provided by Elsevier B.V. This is an
open access article under the CC BY-NC-ND license (http://creativecommons.org/licenses/by-nc-nd/4.0/).
1. Introduction:

Systemic lupus erythematosus (SLE) is a multi-systemic chronic
inflammatory disease which involves many organs, including skin,
joints, kidneys, liver, lungs and the nervous system, and is charac-
terized by periods of remission and exacerbation [1]. It has a wide
variety of clinical and immunological manifestations [2]. The
immune system is impaired leading to the production of autoanti-
bodies against host cells and making organ damages [1]. Interstitial
lung disease (ILD) occurs as early as in the first 2 years in the
course of SLE patients [3]. Infection is an important cause of hospi-
tal and intensive care unit (ICU) admission in SLE patients. Early
disease, disease activity and damage, cyclophosphamide, erythro-
cyte sedimentation rate (ESR) and consumed complement (C3)
were associated with infection in SLE [4]. There is an agreement
to the key emerging frontline role of rheumatologists in treating
COVID-19 [5].

Severe acute respiratory syndrome coronavirus 2 (SARS-CoV-2)
can disturb immune tolerance, trigger immune response and pro-
duce pro-inflammatory cytokines [6]. Several previous articles
have reported detection of autoantibodies in COVID-19 patients
or development of autoimmune diseases associated with COVID-
19 infection [7–9]. In a recent study, SLE was the rheumatic disease
with highest priority to be vaccinated against COVID-19 [10].

The objective of this case report was to demonstrate the rela-
tion of COVID-19 infection to a case of SLE and to review the liter-
ature of similar cases.
2. Case presentation:

A 38 year old female presented to the internal medicine clinic
with history of icterus, pleuritic chest pain, palpitation, photosen-
sitivity and arthralgia for one week in December 2020. She denied
abdominal pain, vomiting, pruritus or urine and fecal color chang-
ing. There was no history of alcohol, tobacco or illicit drug use. Her
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Fig. 1. Chest computerized tomography (CT) scan without contrast showing
pericardial effusion (upper arrow) and pleural effusion (lower arrow) in a 38 years
old female with systemic lupus erythematosus and coronavirus disease-2019
(COVID-19).

Fig. 2. Abdominal computerized tomography (CT) scan without contrast showing
mild liver enlargement (arrows showing its borders) in a 38 years old female with
systemic lupus erythematosus and coronavirus disease-2019 (COVID-19).
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past medical history was unremarkable except for a diagnosis of
generalized anxiety disorder (GAD) on sertraline 50 mg daily and
a recent COVID-19 infection which was proved by a positive poly-
merized chain reaction (PCR) test about four weeks prior to this
meeting. At that time, her symptoms were malaise, headache,
anosmia, loss of appetite, dry cough and mild dyspnea, and she
was treated with naproxen 500 mg twice daily and diphenhy-
dramine syrup four times a day orally on outpatient basis. Her
symptoms improved within two weeks. Three or four days later
she developed icterus of sclera and skin, pleuritic chest pain, recur-
rence of dyspnea, photosensitivity and arthralgias of the small
joints. The case was managed in accordance to the local ethical
approval and informed written consent was obtained from the
patient to publish her clinical data

On general examination, the vital signs were stable and she was
not febrile. Jaundice was present on the skin and sclera. Skin
lesions, oral ulcers and obvious arthritis was absent. Small non-
significant and non-tender cervical lymphadenopathy was
detected. Jugular venous pressure was normal. Examination of
the respiratory system revealed decreased breath sounds at the
bases of the lungs. Cardiovascular examination was unremarkable
except for decreased heart sounds. The remaining systemic exam-
ination including abdominal was within normal limits.

Laboratory tests results were as follows: hemoglobin of
10.3 mg/dl, white blood cell count (WBC) 11.35 x103/mm3 (differ-
ential count: neutrophils 72.1%, lymphocytes 24.1%), platelet count
512 x103/mm3, creatinine 0.61 mg/dl, International normalized
ratio (INR) 1.04, prothrombin time (PTT) 14 s, lactate dehydroge-
nase (LDH) 325 IU/ml (normal:207–414 IU/ml), aspartate transam-
inase (AST) 348 IU/L (normal:0–31 IU/L), alanine transaminase
(ALT) 437 IU/L (normal:0–34 IU/L), alkaline phosphatase (ALP)
2069 U/L (normal:64–306 U/L), Total bilirubin 6.83 mg/dL
(normal:0.3–1.2 mg/dL), Direct bilirubin 5.09 mg/dL (normal:0.1–
0.4 mg/dL), erythrocyte sedimentation rate (ESR) 53 mm/hr and
C-reactive protein (CRP) was positive. Urine analysis was normal.
24-hour urine protein was 22 mg/24 h. Serum protein elec-
trophoresis was normal. Viral tests for human immunodeficiency
virus (HIV), hepatitis A, B, and C were negative. At this time PCR
testing for COVID-19 was negative. IgG immunoglobulin for coron-
avirus was positive but IgM immunoglobulin was negative.

A computerized tomography (CT) scan of chest and abdomen
with and without oral and intravenous contrast was performed
and showed moderate pericardial effusion, mild bilateral pleural
effusion, mild enlargement of liver, multiple enlarged lymph nodes
in liver hilum and para-aortic lymph node chains (Figs. 1-3).

Considering multi-organ involvement and high levels of inflam-
matory markers, an immune-mediated disorder was suspected.
Other differential diagnoses comprised: sarcoidosis, autoimmune
and viral hepatitis, HIV, alcohol and drug hepatotoxicity, conges-
tive hepatopathy due to right sided cardiac failure, amyloidosis,
malignancies such as lymphoma. Lack of history of alcohol and
drug usage and absence of right sided heart failure evidences on
clinical examination and echocardiography, normal serum protein
electrophoresis and negative tumor and viral markers and absence
of mass in favor of malignancy in imaging, ruled out the possibility
of these differential diagnoses. Immunological tests were con-
ducted to investigate other possible diagnoses and revealed posi-
tive results for antinuclear antibody (ANA) > 10 Ratio (normal:
<1), anti-double stranded deoxyribonucleic acid (anti-ds DNA)
antibody 95 U/mL (normal: <25 U/mL), perinuclear anti-
neutrophil cytoplasmic antibody (P-ANCA) 39.5 U/mL (normal:
<5 U/mL). Anti Ro, Anti La, angiotensin converting enzyme (ACE),
C3, C4, CH50 and anti-cyclic citrullinated peptide (anti-CCP) were
normal. Anti-smooth muscle, anti-mitochondrial and anti-liver-
kidney microsomal antibodies were negative.
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She met the 2019 European League Against Rheumatism/
American College of Rheumatology (EULAR/ACR) Classification
Criteria for SLE [11] and treatment with prednisolone 0.5 mg/kg
(30 mg) daily with gradual tapering to 5 mg daily, hydroxychloro-
quine 200 mg daily and azathioprine 150 mg daily was started.
She was followed up in rheumatology clinic 6-weeks later. Her
symptoms improved remarkably. Examination of respiratory and
cardiovascular system were within normal limits. Liver function
tests and bilirubin decreased to normal ranges. ESR was
53 mm/hr. Repeated positive immunological tests were as fol-
lows: anti-ds DNA antibody 468.5 U/mL (normal: <16 U/mL), P-
ANCA 1/10 Titer (normal: <1/10). Other tests showed negative
results. She is still under follow up in rheumatology clinic with-
out recurrence of symptoms. Due to nausea and abdominal dis-
comfort, azathioprine was discontinued and replaced with
mycophenolate mofetil 1500 mg daily.



Fig. 3. Arterial phase of abdominal computerized tomography (CT) scan with
contrast showing para-aortic lymphadenopathy (green arrow), enlarged lymph
nodes of liver hilum (red arrow) in a 38 years old female with systemic lupus
erythematosus and coronavirus disease-2019 (COVID-19).
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3. Discussion

Systemic lupus erythematosus (SLE) is an autoimmune disease
with unknown etiology yet an infectious process may contribute to
its pathogenesis. Viruses have been found to be more frequently
associated with SLE. Epstein-Barr virus, parvovirus B19, cytomega-
lovirus and HIV type 1 are well recognized examples [1]. These
agents may play a role in the lupus pathogenesis by triggering
autoimmunity through different mechanisms including structural
or functional molecular mimicry, modulate antigen processing,
activation, or apoptosis of B and T cells, macrophages or dendritic
cells, or encoding proteins that induce cross-reactive immune
responses to self-antigens [12,13]. There is raising concerns about
the association between COVID-19 infection and autoimmune dis-
eases (AID) [7–9]. The COVID-19 pathophysiology has revealed
that in genetically predisposed patients, it could lead to the presen-
tation or exacerbations of AIDs [14].

The adaptive immune system in lupus patients is impaired.
Increased auto-reactivity of helper T cells, cytotoxic T cells, autoan-
tibody production and B cell differentiation, in SLE has been
revealed [15]. This leads to impairment in the production of inter-
feron c, interleukins (IL-1, IL-2), and tumor necrosis factor alpha
(TNF-a), compromising a Th1 type of response, which is, generally,
more effective than a Th2 response against viral infections [15,16].
The adaptive immune system could be possibly disrupted in SARS-
CoV-2 infection. Changes in cytokine production with shift from
Th1 to Th2 cells has been found in HIV infection, and this could
be a potential explanation for the occurrence of autoimmune phe-
nomenon and potentially diseases after COVID-19 infection
[17]. SARS-CoV-2 infection leads to autoimmunity by these possi-
ble mechanisms: molecular mimicry (cross-reacting epitope
between the virus and the host), by stander killing (virus-specific
CD8 + T cells migrating to the target tissues and exerting cytotox-
icity), epitope spreading, viral persistence (polyclonal activation
due to the constant presence of viral antigens driving immune-
mediated injury) and formation of neutrophil extracellular traps
[18]. A prevalence of ANA of 35.6% and lupus anticoagulant of
11.1% has been reported in patients hospitalized due to COVID-
19 pneumonia [8]. Other autoantibodies such as anti-Ro/SSA have
also been reported [9]. These findings indicate the role of SARS-
CoV-2 in stimulating the immune system and development of
lupus disease.
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Our patient presented with icterus and high levels of AST, ALT,
ALP and direct bilirubin. Liver injury is a manifestation of COVID-
19. Abnormality of liver function tests is often transient and
resolves without morbidity and mortality. There is close relation-
ship of impaired liver function tests with severity of COVID-19.
Possible mechanisms of liver injury are hypoxia, sepsis, medica-
tions of COVID-19, hyper-activated immune responses and cyto-
kine storm [19]. The present patient developed icterus and
elevated liver enzymes more than two weeks after diagnosis of
COVID-19 infection when COVID-19 symptoms were resolved.
The 18-days delay between COVID-19 symptoms and abnormal
liver tests, positive autoantibodies and accompanying symptoms
like photosensitivity and arthralgia suggested an autoimmune
mechanism for liver injury in this case. A liver biopsy was not per-
formed because icterus and liver laboratory abnormalities, began
to resolve rapidly after starting the lupus treatment. COVID-19
related autoimmune hepatitis has been reported in a 57-year-old
man with positive anti-smooth muscle antibody, anti-
mitochondrial antibody, and anti-ds DNA antibodies. The patient
was diagnosed with autoimmune hepatitis-primary biliary cholan-
gitis overlap syndrome triggered by COVID-19 [20]. Liver involve-
ment in the current patient appears to be due to hyper-
inflammatory state in the context of lupus induced by COVID-19
infection.

Table 1 includes information about lupus or lupus-like diseases
developed after or triggered by COVID-19 infection compared to
the current case. For literature review, only articles that reported
first presentation of SLE after COVID-19 infection were included.
Articles which reported flares of known cases of SLE during or after
COVID-19 infection were excluded. Five patients were females and
three males (F:M 1.7:1) which was not consistent with the known
sex ratio for SLE (F:M: 9–10/1) [21].The mean age was 41.87 years
(18–85 years) The mean interval between COVID symptoms and
SLE presentations was 24.86 days (13–60 days). COVID-19 infec-
tion was proved by PCR testing in seven cases ([17,22–25,27] and
the current one. Four cases had chest CT scan findings consistent
with COVID-19 pneumonitis [22–24,27] and three [23,26] includ-
ing the present case, had positive IgG immunoglobulin for coron-
avirus showing recent infection. Pulmonary involvement and
acute renal injury were the most common SLE presentations
among these cases. Most of them had respiratory symptoms from
the initiation of COVID symptoms that progressed to respiratory
distress [22], respiratory failure [17] and [24], and ARDS [12]. Pleu-
ral effusion was found in four cases [17,25,26] including the pre-
sent. Four patients presented with acute kidney injury and
elevated creatinine [17,22,25,26]. Icterus and elevation of liver
enzymes was the main feature of the present patient. Abnormal
liver function test was found in three other cases [22,25,27] but
they did not report icterus. Positive ANA test was detected in all
cases and positive anti-ds DNA was found in six ([17,23–25,27]
similar to the present case. Low complement levels were found
in all cases except ours, positive anti-Ro and La were found in
two patients [23,25] and antiphospholipid antibodies in two
[17,24]. Positive P-ANCA was found in this case and in only one
of the previous articles [26]. The most common laboratory findings
were proteinuria which was detected in all cases except this case,
lymphopenia [17,22,24,26,27] and thrombocytopenia [17,23–26].
Eventually six patients improved and were discharged and two of
them succumbed to illness.

In conclusion, we presented a patient diagnosed as SLE follow-
ing COVID-19 infection. The patient developed pleural and pericar-
dial effusions, liver injury and positive ANA and Anti-ds DNA
antibodies 18 days after initiation of COVID symptoms. She was
successfully treated with prednisolone and azathioprine. COVID-
19 infection has been found to stimulate immune system, leading
to the production of autoantibodies and development of AIDs. It is



Table 1
Systemic lupus erythematosus (SLE) cases triggered by or developed after coronavirus disease 2019 (COVID-19).

Articles/Year Country Age/sex COVID-19 Interval
(days)

SLE presentation Laboratory findings Immunological
work-up

Treatment Outcome

symptoms Dx

Mantovani-
Cardoso et
el. [17] 2020

USA 18/F malaise, fever,
cough, dyspnea

PCR 30 Cardiac arrest, ARDS,
Renal failure, pericardial/ pleural
effusion, DVT

"Cr, lymphopenia, anemia, proteinuria,
hematuria, ;platelets, "CRP/ESR, "LDH, "ferritin,
"D-dimer,"b-2M

+ve ANA
(1:2560),
+ve dsDNA,
;C3/ C4,
+ve ACL, +ve LAC

Steroids
HCQ, TCZ
PlasmaPh.
ECMO

death

El Aoud et al.
[22] 2020

France 62/M fever, cough,
myalgia

PCR
GGO

17 AKI, confusion,
respiratory distress

"Cr, lymphopenia, "CRP, "LFT, proteinuria, ;
albumin, "a 2 globulin,"D-dimer

+ve ANA (1/160),
-ve dsDNA,
Normal C

Steroids
TCZ

improved

Zamani et al.
[23] 2021

Iran 39/M fever, cough,
dyspnea,
wheezing,
;wt, anorexia

PCR,
GGO
IgG

60 Rash, scaling, LL edema,
ankle swelling, nephritis, hyperkeratosis,
parasthesia

leukopenia,
;platelets,
" CRP/ESR, proteinuria

+ve anti Ro/La,
+ve dsDNA, ;
CH50,
+ve anti-CCP,
+ve ANA (1/160)

Steroids
HCQ
CYC

improved

Slimani et al.
[24] 2021

Morocco 23/F fever, cough,
dyspnea,
fatigue

PCR,
Pulm.
Infilt.

13 Rash,
respiratory failure

lymphopenia, ;platelets,
"D-dimer, proteinuria, +ve direct Coombs, "PT/
PTT

+ve ANA,+ve
dsDNA, +ve ACL,
+ve LAC,
+ve anti-b2-GP, ;
C

Steroids death

Gracia-Ramos
et al. [25]
2021

Mexico 45/M malaise, fever,
cough, myalgia,
arthralgia

PCR 21 Respiratory symptoms,
pleural effusion, ascites, splenomegaly,
renal failure,
LL swelling

"Cr, ;platelets, proteinuria, hematuria, anemia, ;
albumin, "PTT, "D-dimer, "fibrinogen, "ferritin,
+ve CRP, "LFT

+ve ANA
(1:1280),
+ve dsDNA,
+ve anti Ro/La,
;C3

Steroids
CQ, IVIg
RTX
splenectomy

improved

Bonometti
et al. [26]
2020

Italy 85/F IgG unconscious, AKI, vasculitis, pleural
effusion, edema, peripheral cyanosis

"Cr, lymphopenia, ;platelets, "N, "CRP, "Na, ;K,
"ferritin, "LDH, hematuria, proteinuria

+ve ANA, ;C,
atypical ANCA

Steroids
HCQ

improved

Hali et al. [27]
2021

Morocco 25/F fever, myalgia,
asthenia

PCR,
Pulm.
Infilt.

15 Rash, oral ulcers, periorbital edema,
pericardial effusion, vasculitis

anemia, neutropenia, lymphopenia, proteinuria,
"ferritin, "LDH, ;fibrin, "LFT, "triglycerides

+ve ANA,
+ve dsDNA,
;C

Steroids improved

This case
Assar et al.
2021

Iran 38/F malaise, anosmia,
cough, dyspnea,
headache,
anorexia

PCR,
IgG

18 Icterus, pleurisy, dyspnea,
photosensitivity, arthralgia,
pericardial/pleural effusion, "liver, "LNs

anemia, leukocytosis, "LFT, "ALP, "direct
bilirubin,
+ve CRP, "ESR

+ve ANA,
+ve dsDNA,
+ve P-ANCA

Steroids
HCQ
AZA

improved

COVID-19: coronavirus disease 2019, Dx; diagnosis, SLE: systemic lupus erythematosus, PCR: polymerized chain reaction, GGO: ground glass opacity, Pulm. Infilt.: pulmonary infilterates, Ig: immunoglobulin, ARDS: acute
respiratory distress syndrome, DVT: deep vein thrombosis, AKI: acute kidney injury, LL: lower limbs, LNs: lumph nodes, Cr: creatinine, CRP: C-reactive protein, ESR: erythrocyte sedimentation rate, LDH: lactate dehydrogenase,
b2M: beta-2 microglobulin, LFT: liver function tests, PT: prothrombin time, PTT: partial thromboplastin time, N: neutrophils, Na: sodium, K: potassium, ALP: alkaline phosphatase, ANA: anti-nuclear antibody, anti-dsDNA: anti-
double stranded deoxyribonucleic acid, C: complement, ACL: anticardiolipin, LAC: lupus anticoagulant, anti-CCP: anti-cyclic citrullinated peptide, anti-b2 GP: anti-beta-2 glycoprotein, P-ANCA: perinuclear anti-neutrophil
cytoplasmic antibody, HCQ: hydroxychloroquine, TCZ: tocilizumab, PlasmaPh: plasmapheresis, ECMO: extracorporeal membrane oxygenation, CYC: cyclophosphamide, CQ: chloroquine, IVIg: intravenous immunoglobulin, RTX:
rituximab, AZA: azathioprine.
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necessary to be aware of the development of lupus disease in
COVID-19 infected patients, because prompt diagnosis and treat-
ment is very important to improve their outcome.
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