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Abstract
Systemic lupus erythematosus (SLE) is an autoimmune and multisystemic chronic in�ammatory disease that can affect various organs, including skin, joints,
kidneys, lungs and the nervous system. Infectious agents have long been implicated in the pathogenesis of SLE. The new viral infection caused by severe
acute respiratory syndrome coronavirus 2 (SARS-CoV-2) has shown that, in genetically predisposed patients, could trigger the presentation or exacerbation of
autoimmune disease. We herein report a case of a 45-year-old man who presented respiratory symptoms, bilateral pleural effusion, ascites, splenomegaly,
severe thrombocytopenia and renal failure with proteinuria and hematuria. SARS-CoV-2 PCR con�rmed the COVID-19 diagnosis. We diagnosed the patient with
SLE based on the clinical manifestations and positive immunological markers (2019 European League Against Rheumatism/American College of
Rheumatology score of 18). Glucocorticoid pulses were administered to the patient with improvement in renal function. However, thrombocytopenia was also
refractory to IV immunoglobulin and rituximab, so the patient underwent splenectomy. Through a systematic search of the medical literature, we retrieved 2
cases with SLE new onset and 5 cases with previous SLE diagnosis that shown activity of disease due SARS-CoV-2 infection. We herein present a systemic
review of these cases and discuss the clinical manifestations that could help to the diagnosis of this clinical condition.

Introduction
Systemic lupus erythematosus (SLE) is a potentially fatal, chronic, multisystem autoimmune disorder that affects different steps of the immune cascade
resulting in a striking heterogeneity of clinical presentations, including many organs such as the skin, joints, the central nervous system, the kidneys, the
hematologic system, among others [1,2]. The natural history of SLE ranges from an insidious slowly progressive disease, with exacerbations and remissions,
to an acute and rapidly fatal disease. It is one of the most common autoimmune diseases, especially among Afro-Americans, Hispanic and Asian populations.
SLE is more common in women than in men and affects women particularly between puberty and menopause (female/male ratio of 9/1) [1]. The major
causes of death include renal disease, severe disease �ares with signi�cant organ damage, and infections [3]. The SLE diagnosis is based on the criteria from
the more recent 2019 European League Against Rheumatism (EULAR)/American College of Rheumatology (ACR) classi�cation criteria that include positive
antinuclear antibody (ANA) at least once as obligatory entry criterion, followed by additive weighted criteria grouped in 7 clinical (constitutional, hematologic,
neuropsychiatric, mucocutaneous, serosal, musculoskeletal, renal) and 3 immunologic (antiphospholipid antibodies, complement proteins, SLE-speci�c
antibodies) domains, and weighted from 2 to 10. Patients accumulating ≥10 points are classi�ed with a sensitivity of 96.1% and speci�city of 93.4% [4].

The etiology of SLE is unknown, although both exogenous and endogenous factors have been found to in�uence its pathogenesis, with infectious agents
playing an important role in genetically predisposed individuals [5]. Various pathogens have been implicated in the development of SLE, especially viruses
such as human endogenous retroviruses, Epstein-Barr virus, parvovirus B19, cytomegalovirus and human immunode�ciency virus type 1 [6]. They may
contribute to disease pathogenesis through triggering autoimmunity via structural or functional molecular mimicry, encoding proteins that induce cross-
reactive immune responses to self-antigens or modulate antigen processing, activation, or apoptosis of B and T cells, macrophages or dendritic cells [6-8].
Coronavirus disease 19 (COVID-19), a newly emerged respiratory disease caused by severe acute respiratory syndrome coronavirus 2 (SARS-CoV-2), has
recently become pandemic. The COVID-19 pathophysiology has shown that, in genetically predisposed patients, could lead to the presentation or
exacerbations of autoimmune diseases [9].  Hence, we present the case of a patient who developed SLE triggered by a SARS-CoV-2 infection and we also
conducted a review of the literature.

Case Report
A 45-year-old man presented in the emergency department with dry cough, malaise, myalgia, arthralgia, fever and swelling of the legs. The patient´s symptoms
had started 3-weeks previously with recurrent episodes of fever, dry cough, myalgia and arthralgia, which had worsened in the last week and adding edema of
the legs. A general practitioner prescribed azithromycin, acetylsalicylic acid, paracetamol, and oseltamivir 2 weeks after the onset of symptoms. The patient
was previously healthy, without a history of drug abuse or a family history of autoimmune diseases. Initial physical examination revealed a body temperature
of 37.1 °C, a blood pressure of 116/70 mmHg, a pulse of 102 beats per minute, and a respiratory rate of 22 breaths per minute. Pulse oximetry showed an
oxygen saturation of 92% in room air. His throat was hyperemic. No abnormalities were detected on auscultation of the lungs and heart. No lymphadenopathy
or hepatosplenomegaly were found. He had edema of the lower extremities (1+). Initial laboratory studies showed hyperazotemia (creatinine 2.53 mg/dL
[normal range -NR- 0.7-1.2 mg/L], urea 107.96 mg/dL [NR 10-50 mg/dL]), hypoalbuminemia (2.5 g/dL, NR 3.4-4.8 g/dL), thrombocytopenia (13.000/μL, NR
150.000 – 450.000/μL), mild anemia (11.8 g/dL, NR 14.0 – 18.0 g/dL), prolonged activated partial thromboplastin time (39.2 seconds, NR 24.0–35 seconds)
and elevated �brinogen (706 mg/dL, NR 200-400 mg/dL). Chest X-ray showed bilateral reticular pattern with vascular enlargement (Figure 1). Abdominal
ultrasonography revealed small bilateral pleural effusion, peritoneal �uid and splenomegaly. The SARS-CoV-2 polymerase chain reaction (PCR) with
nasopharyngeal swab was positive.

The patient was admitted to the isolation area for COVID-19 patients of the department of Internal Medicine and therapy with dexamethasone 6 mg IV/day,
ceftriaxone 1 gr IV twice daily, furosemide 20 mg IV twice daily and paracetamol 1 gr PO was started. Further investigation revealed D-dimer of 3,437 ng/mL
(NR 0.0-222 ng/mL), C-reactive protein (CRP) of 154.09 mg/L (NR 0.0-5.0), ferritin level of 1,752.21 ng/mL (NR 17.9-464.0 ng/mL), urinalysis with albuminuria
(0.25 g/24 h) and erythrocyturia. Immunologic test showed signs of autoimmune disease, including antinuclear antibodies (ANA) 1:1280 positive antinuclear
antibodies with coarse speckled pattern, anti-double-stranded (ds) DNA 23 IU/mL (negative <20 IU/mL), anti-SSA 83.44 IU/mL (negative <20 IU/mL), anti-SSB
26.754 IU/mL (negative <20 IU/mL), complement C3 71.4 mg/dL (NR 90-177 mg/dL) and immunoglobulin IgG 1790 mg/dL (NR 770-1510 mg/dL). Serology
tests for human immunode�ciency virus (human T-lymphotropic virus-1 and virus-2), hepatitis B virus, hepatitis C virus and were negative. TORCH pro�le was
positive to anti-rubella IgG antibodies and anti-herpes simples IgG antibodies (Table 1). The clinical and laboratory �ndings led to the diagnosis of SLE (2019
ACR/EULAR score of 18).
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With the initial treatment, the patient showed improvement in constitutional and respiratory symptoms. However, his renal function worsened (blood urea
nitrogen [BUN] 125.42 mg/dL, urea 281.5 mg/dL) with persistent severe thrombocytopenia (<10,000/μL) and abnormal liver function tests (serum glutamate-
oxalate transaminase [SGOT] 66.8 U/L, serum glutamate-pyruvate transaminase [SGTP] 70.9 U/L, alkaline phosphatase 362 U/L, gamma-glutamyl
transaminase [GGT] 352 U/L). The patient received pulse methylprednisolone therapy (1 g IV for 5 days) and chloroquine 150 mg/daily was initiated. After this
treatment, kidney and liver function improved markedly. Due to persistent severe thrombocytopenia, the patient was administered IV immunoglobulin (2
mg/kg/ for 4 days) and rituximab 600 mg (3 doses) without satisfactory response (<10,000/μL). Finally, the patient underwent splenectomy, raising his
platelets to 38,000/μL and without evidence of bleeding. The patient was discharged on prednisone 60 mg daily and chloroquine 150 mg daily.

Search strategy

According to the published guidance on narrative reviews [10], a literature search from December 2019 (when SARS-CoV-2 was �rst reported) to November 2,
2020 in PubMed and Scopus with MeSH search terms "Lupus Erythematosus, Systemic" and "severe acute respiratory syndrome coronavirus 2" or
"Coronavirus" or “COVID-19” was performed. Case reports of patients with SARS-COV-2 infection and diagnosis of SLE (new onset or previous SLE diagnosis)
with activity triggered (de�ned as a measurable increased in disease activity in one or more organ systems involving new or worse clinical signs and
symptoms and/or laboratory measurements) were included. Publications without restrictions in the language were eligible for inclusion. We extracted the
following data from the selected papers: age, sex, SLE duration, clinical symptomatology, laboratory tests (including immunologic pro�le), antiviral therapy,
SLE therapy, complications and outcome.

Results
A total of 78 potentially relevant citations were identi�ed. After removing the duplicate citations, title and abstracts of 48 articles were reviewed, and 9 articles
relevant to the topic of the review were reviewed to detail. Seven case reports were found to be relevant to this research (Figure 2) [11-17]. With the present
report, a total of 8 cases were included for this review. Of the 8 patients (including ours), 6 (75%) were women with a median age of 48 years (range 18-85
years) (Table 2). Five cases (63%) occurred in patients with previous history of SLE (one case with associated antiphospholipid syndrome and another case
with end-stage renal disease secondary to WHO Class IV lupus nephritis) [11,12,14,16,17]. The nonspeci�c clinical manifestations reported were fever in 5
cases [12,13,16,17 and present report], malaise in 3 cases [13,17 and present report], 1 case with headache [14] and 1 case with myalgia and arthralgia
[present report]). Organ-speci�c manifestations reported were pulmonary (cough in 4 cases [13,14,17 and present report], shortness of breath in 4 cases [12-
14], chest discomfort in 1 case [11] and peripheral cyanosis in 1 case [15]), cardiovascular (2 cases with circulatory collapse [13,15]), hematological
(hemoptysis in 1 case [16], gingival bleeding in 1 case [11] and 1 case with diffuse purpuric rash [14]) and renal (edema in 2 cases [15 and present report])
features. Laboratory �ndings included anemia in 3 cases (one with con�rmed immune hemolysis) [13,14 and present report], thrombocytopenia in 6 cases (5
with severe thrombocytopenia [<50.000/μL]) [11,13-16 and present report], lymphopenia in 5 cases [11-13,15,17], hyperazotemia in 4 cases [13,15,17 and
present report], increased transaminases in 1 case [present report], hyperbilirubinemia in 1 case [14], increased LDH in 4 cases [12,13,15,17], elevated CRP in 6
cases [11,13-15,17 and present report], hyperferritinemia in 4 cases [13,15,17 and present report], prolonged prothrombin time in 1 case [14], prolonged
activated partial thromboplastin time in 4 cases [11,13,14 and present report], prolonged international normalized ratio in2 cases [13,16], elevated �brinogen in
2 cases [14 and present report], elevated D-dimer in 5 cases [12-14,17 and present report], proteinuria in 3 cases [13,15 and present report] and hematuria in 3
cases [13,15 and present report]. Immunological tests showed low serum complement in 5 cases [12-14,17 and present report], high titer of ANA in 4 cases
[13,15 and present report], high titers of anti-dsDNA antibodies in 4 cases [12,13,17 and present report], anti-Ro/SSA antibodies in 1 case [present report],
positive anti-La/SSB antibodies in 1 case [present report], positive lupus anticoagulant in 3 cases [11,13,14], positive anticardiolipin antibodies in 2 cases
[13,14], and positive anti-β2-glycoprotein 1 antibodies in 2 cases [13,14]. Reported SLE activity was hematologic in 6 patients [11,13-16 and present case],
serosal in 3 patients [13,15 and present case], renal in 3 patients [13,15 and present case] and pulmonary in two patients [13,17]. The diagnosis of SARS-CoV-2
infection was made by PCR test in 7 patients [11-14,16,17] and by serologic test in 1 patient [15]. Imaging studies found bilateral pleural effusion in 3 cases
[13,15 and present case], patchy ground-glass opacities in 5 cases (one with chronic interstitial lung �brosis) [12-14,16,17], bilateral reticular pattern with
vascular enlargement in 1 case [present case], pericardial effusion with tamponade in 1 case [13] and impaired left ventricle ejection fraction in 1 case [13].
The treatment used in patients with a previous diagnosis of SLE included hydroxychloroquine-belimumab-azathioprine-warfarin [16]; hydroxychloroquine-
mycophenolic acid [12,17]; prednisone [11]; and no therapy [14]. Treatment for COVID-19 was administered in 4 patients, remdesivir in 1 case [14], tocilizumab
in 1 case [13], lopinavir/ritonavir and ribavirin in 1 case [17] and dexamethasone in 1 case [present report]. On the other hand, SLE activity was treated with
glucocorticoids in all cases; IVIg was added in 4/7 patients [11,14,17 and present report]; antimalarial drugs in 3/7 patients [13,16, and present report];
rituximab in 2/7 patients [14 and present report]; plasmapheresis [13] and eltrombopag [16] in one patient each. A patient underwent splenectomy for
refractory thrombocytopenia [present report]. Four patients required 3 or more drugs for the management of SLE activity [13,14,16 and present report]. Five
patients required supplemental oxygen [12-15,17]; 3 patients developed severe acute respiratory distress syndrome and used invasive ventilation [13,14,17].
One case presented intraventricular hemorrhage due to severe thrombocytopenia [14]; and one case presented multiple deep venous thrombosis (DVT), with
heart failure, and kidney failure that warranted hemodialysis [13]. Death was reported in 2 cases (one case with severe acute respiratory distress syndrome,
heart failure, kidney injury and multiple DVT [13] and one case with severe acute respiratory distress syndrome and intraventricular hemorrhage [14]).

Discussion
The diagnosis of activity or new onset SLE is di�cult in patients with SARS-CoV-2 infection because both diseases share some characteristics. The spectrum
of presentation of COVID-19 ranges from asymptomatic individuals or mild symptoms to severe-critical illness, which is categorized as mild, severe, and
critical illness [18]. According to a systematic review that included 148 articles (24,410 patients), the most prevalent constitutional symptoms in patients with
con�rmed COVID-19 were fever (78%), fatigue (31%), myalgia (17%) and arthralgia (11%) [19]. In SLE patients, fatigue (80-100%), arthralgia (90%), fever (over
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50%) and myalgia are the most prevalent constitutional symptoms [20]. These symptoms are nonspeci�c, and therefore do not allow any differentiation
between these diseases.

Pulmonary manifestations are very common in patients with SLE, with 50% to 70% of patients suffering from some form of pulmonary complications during
the disease process [21]. However, acute pulmonary pneumonitis is an uncommon (1-2%) manifestation of SLE (although, in approximately half of the
patients with acute lupus pneumonitis, pneumonitis is the �rst manifestation of SLE) [21,22]. In one case series, the most common presenting symptoms of
lupus pneumonitis included fever, cough, dyspnea, hypoxia, and lung crepitations [23]. The main respiratory manifestations of COVID-19 are cough (57%),
dyspnea (23%) and chest pain (7%) [19]. Both diseases showed a ground glass appearance by CT [21,24]. Due to these similarities, and given the current
pandemic state by SARS-CoV-2, respiratory symptoms should be attributed to COVID-19 unless the patient does not respond to empiric treatment for
pneumonia and when extrapulmonary features of SLE are noted (e.g., malar rash, oral ulcers, alopecia, polyserositis, abnormal urine sediment, renal
insu�ciency, cytopenia, thrombophilia, lymphadenopathy, splenomegaly, joint swelling). In the present review, the respiratory manifestations were attributed to
SARS-CoV-2 infection (included the presence of ARDS in 2 patients), except 2 patients diagnosed with lupus pneumonitis in whom this diagnosis was
considered only after a lack of response to initial treatment for COVID-19. On the other hand, pleural effusion is uncommon in COVID-19. In a systemic review
to explore the chest CT imaging �ndings in COVID-19 patients that included 55 studies, pleural effusion was reported only in 11% [24]. Pleuritis is the most
common thoracic manifestation of SLE. Clinically apparent pleural effusion has been reported in up to 50% of patients with SLE and may be found in up to
93% of cases at necropsy [25]. In the present review, pleural effusion was reported in 37.5% of cases and its presence was associated to activity of SLE.

The most commonly reported blood count abnormality in SARS-CoV-2 infection is lymphopenia, which occurs in 35%‐83% of patients [26]. However,
lymphopenia is present in 75% of SLE patients with active disease [27]. Therefore, this �nding is not useful for a differential diagnosis between both diseases.
Instead, abnormal platelet count should be look with attention. Mild thrombocytopenia (100,000 – 150,000/μL) has been reported in up to 20%‐36% of COVID‐
19 cases but severe thrombocytopenia (<50,000/μL) is unusual and it is associated with the severity of the disease [26,28]. In a case series of patients
admitted to an intensive care unit (ICU) in Wuhan, a platelet count of <100,000/μL was observed in only 5% of patients [29]. Thrombocytopenia <100,000/μL
has been reported in 20% to 40% of patients with SLE [30]. In the present series, thrombocytopenia was reported in 6 of 7 patients and was considered severe
(<50,000/μL) and refractory to treatment in 5 cases. The possible pathophysiological processes of thrombocytopenia caused by SARS-CoV-2 infection include
direct attack to the hematopoietic stem/progenitor cells and damage to the lungs by autoantibodies and immune complexes [31]. We speculate that the
autoimmune mechanisms against platelet induced by SARS-CoV-2 may be more severe in a patient genetically predisposed or with history of SLE and
therefore manifest as severe and refractory thrombocytopenia.

Renal involvement in COVID-19 patients has been reported in >20% of hospitalized patients and in >50% of ICU patients [32]. The clinical spectrum can range
from the presence of proteinuria and hematuria to acute kidney injury (AKI) requiring renal replacement therapy [33]. Lupus nephritis (LN) is the most common
cause of kidney injury in SLE (occurs in ~50%) [34]. The clinical presentation and laboratory �ndings in LN may differ, ranging from "silent" LN to severe
proteinuria and nephrotic syndrome, which can result in AKI. However, patients most commonly present with mild proteinuria and/or hematuria and, in some
cases, leukocyturia [35]. Because of these similarities, kidney injury in a patient with suspected SLE activity infected with SARS-CoV-2 can be challenging. In
the present series, of the 3 cases that showed kidney disease, in 2 of them the severity of the kidney injury was not consistent with the respiratory disease
caused by COVID-19. Therefore, this can be taken into account when making the differential diagnosis.

Glucocorticoids were the �rst-line treatment for SLE activity in all cases of this series, regardless of the clinical presentation, according to the current
guidelines [36]. The treatment with glucocorticoids alone was successful in 2 patients and 4 cases needed three or more drugs to achieve the control of SLE
activity. In particular, hematological activity was the main manifestation that showed resistance to initial treatment. Rheumatologists should be aware of this
situation in order to act promptly in case of this presentation.

The possible mechanism of autoimmunity following SARS-CoV-2 infection include molecular mimicry (cross-reacting epitope between the virus and the host),
bystander killing (virus-speci�c CD8+T cells migrating to the target tissues and exerting cytotoxicity), epitope spreading, viral persistence (polyclonal activation
due to the constant presence of viral antigens driving immune-mediated injury) and formation of neutrophil extracellular traps [37]. In patients hospitalized for
SARS-CoV-2 pneumonia a prevalence of ANA of 35.6% and lupus anticoagulant of 11.1% has been reported [38]. Other autoantibodies such as anti-Ro/SSA
have also been reported [39]. Therefore, this highlights the ability of SARS-CoV-2 to trigger autoimmunity phenomena, which can lead to onset of SLE or a
�are.

This review has several limitations owing to its retrospective nature, limited size, and heterogeneity. In addition, the SARS-CoV-2infection is still under study
and the spectrum of manifestations that it can cause in patients with a previous or new-onset diagnosis of SLE is still unknown. However, this case series can
provide meaningful information regarding the clinical pro�le, diagnosis and management of this complex situation.

In conclusion, the diagnosis of new onset or �are of SLE in a patient with SARS-CoV-2 infection is a challenge. To our knowledge derived from the present
series, the clinical keys that could help with the differential diagnosis are severe thrombocytopenia, serositis and kidney injury that are not related to the degree
of respiratory disease. The presence of such �ndings should lead to the determination of immunological markers to con�rm or rule out the presence of SLE.
The main objective should be the earliest possible diagnosis of activity of SLE to enable the initiation of prompt speci�c therapy.
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Table 1. Laboratory characteristics of the patient

Laboratory values (reference range and units) Initial values Peak/nadir values After treatment

Hemoglobin (14.0 – 18.0 g/dL) 11.8 10.2 10.6

Platelets (150.000 – 450.000/μL) 13,000 5,000 34,000

Leukocytes (4,000 – 13,500/μL) 7,250 10,330 4,610

Neutrophils (2,000 – 6,900/μL) 4,240 8,780 3,360

Lymphocytes (600 – 3,400/μL) 1,890 770 1,040

Creatinine (0.7 – 1.2 mg/dL) 2.53 2.8 0.25

Urea (10 – 50 mg/dL) 107.96 281.5 45.2

BUN (7.0 – 18  mg/dL) 58.41 125.42 20.89

Creatinine kinase (38 – 174 U/L) 32.82 195 28

SGOT (10 – 50 U/L) 38.12 66.8 16.9

SGTP (10 – 40 U/L) 20.69 70.9 12.4

Alkaline phosphatase (40 – 129 U/L) 165 362 120

GGT (8.0 - 61.0 U/L) 65 352 92

LDH (240 – 480 U/L) 439.7 444.7 139

Ferritin (17.9-464.0 ng/mL) 1752.21    

CRP (0.0 – 5.0 mg/L) 154.09 167.36 6.19

D-dimer (0.0 – 22 ng/mL) 3437 3983  

Fibrinogen (200 - 400 mg/dL) 706 604 307

INR (0.73 – 1.26) 1.2 1.1 0.96

PT (11.8 – 15.6 seconds) 13.9 11.8 11.1

aPTT (24.0 – 35.0 seconds) 39.2 34.2 26.8

ANA (negative titers <1:20) titers 1:1280, coarse speckled pattern    

Anti-double-stranded DNA antibodies (negative <20 U/mL) 23    

Anti-Smith (negative <20 U/mL) 1.655    

Anti-RNP (negative <20 U/mL) 3.319    

Anti-SSA (negative <20 U/mL) 83.44    

Anti-SSB (negative <20 U/mL) 26.754    

Anticardiolopin IgM (negative <20 U/mL) <2.0    

Anticardiolipin IgG (negative <20 U/mL) <2.0    

Complement C3 (90 – 177 mg/dL) 71.4    

Complement C4 (15 – 45 mg/dL) 16    

Immunoglobulin IgG(770 – 1510 mg/dL) 1790    

Immunoglobulin IgA (134 – 297 mg/dL) 192.9    

Immunoglobulin IgM (67 – 208 mg/dL) 78.3    

Anti-HIV 1/HIV 2 antibodies (negative <1.0 S/CO) 0.1    

HBsAg (negative <1.0 S/CO) 0.14    

HCAc (negative <1.0 S/CO) 0.07    

Anti-toxoplasma gondii IgG antibodies (negative <1.0 U/mL) 0.13    

Anti-toxoplasma gondii IgM antibodies (negative <0.79 INDEX) 0.21    

Anti-rubella IgG antibodies (negative <10 U/mL) 37.41    

Anti-rubella IgM antibodies (negative <0.80 S/CO) 0.25    

Anti-herpes simplex IgG antibodies (negative <0.9 U/mL) 20.4    
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Anti-herpes simplex IgM antibodies (negative <1.0 S/CO) 0.6    

Anti-cytomegalovirus IgG antibodies (negative <0.5 U/mL) 201.5    

Anti-cytomegalovirus IgM antibodies (negative <0.69 INDEX) 0.178    

Urine albumin (negative, g/24 H) 0.25    

Urine hemoglobin (negative, mg/dL) 250    

Abbreviations: aTTP activated partical thromboplastin time; ANA antinuclear antibodies; Anti-dsDNA anti double stranded deoxyribonucleic acid antibodies,
Anti-RNP anti-ribonucleoprotein; BUN blood urea nitrogen; CRP C-reactive protein; GGT gamma-glutamyl transaminase; HBsAg hepatitis B surface antigen;
HCAc hepatitis C antibody; HIV human immunode�ciency virus; LDH lactate dehydrogenase; PT prothrombine time; SGOT serum glutamate-oxalate
transaminase; SGTP serum glutamate-pyruvate transaminase
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Table 2. Major clinical manifestations, �ndings of complementary studies and outcomes in patients with SLE triggered by SARS-CoV-2 infection

First
author of
study

Age/Sex Time onset
of SLE

Clinical
manifestations

Relevant laboratory
�ndings

Immunological
test

Imaging

�nding

Speci�c
activity of
SLE

Treatment to SLE
activity

Kondo [11] 58/F 20 yr Chest
discomfort,

gingival
bleeding

Lymphopenia (650/
µL)

↑ CRP (0.5 mg/dL)

Thrombocytopaenia
(5,000/µL)

↑ aTTP (41.3s)

Lupus
anticoagulant
(+)

CT: Patchy
ground-glass
opacities in
both lungs

Hematologic Prednisone (10
mg/day)

IVIg (20 g doses x 5
days)

Kichloo
[12]

22/F Previous
diagnosis
(unspeci�ed
time)

Fever,
shortness of
breath

Lymphopenia, ↑ D-
dimer, ↑ LDH

↑ anti-dsDNA
(19 IU/mL), ↓
C3 (84
mg/dL), ↓ C4
(9 mg/dL)

CT: Ground
glass
opacities with
chronic
interstitial
lung �brosis

Pulmonary Methylprednisolone
(60 mg 3 times
daily x 5 days)

Mantovani-
Cardoso
[13]

18/F New-onset Productive
cough,
shortness of
breath, fever,
malaise,
tachycardia,
hypotension

↑ SCr (4.6 mg/dL), 
↑ BUN (82 mg/dL),
anemia (5.4 g/dL),
leucocytosis
(38,600/µL),
lymphopenia
(0.300/µL),
thrombocytopenia
(32,000/µL), ↑
ferritin (2112 µg/L),
↑ LDH (805 U/L), ↑
CPR (3.73 mg/dL),
↑ ESR (38 mm/h), ↑
D-dimer (2443
ng/mL), ↑INR (1.7),
↑ aPTT (54s), urine
hemoglobin (+),
urine protein/Cr
ratio 2.84

ANA (+,
>=1:2560,
homogeneous
pattern), Anti-
dsDNA (+, 943
IU/mL),
Antihistone
(+), ↓C3 (29
mg/dL), ↓C4
(9 mg/dL),

Anticardiolipin
IgA (+, 12.1
U/mL, lupus
anticoagulant
(+), beta-2-
microglobulin
(+)

Point-of- care
US:
Pericardial
effusion with
tamponade

Rx: Multifocal
airspace
consolidation,
bilateral
pleural
effusions.

ECHO: LVEF
20-25% with
left ventricle
dilatation

Serosal

Hematologic

Renal

 

Pulse steroids,
hydroxychloroquine
plasmapheresis,
tocilizumab

Raghavan
[14]

62/M 3 wk Cough,
shortness of
breath,
headache,
diffuse
purpuric rash

Anemia (9.1 g/dL,
immune-mediated
hemolysis),
thrombocytopenia
(2000/µL), indirect
hyperbilirubinemia
(2.9 mg/dL), ↑ PT
(15.4s), ↑ aPTT
(41.8s), ↑ �brinogen
(561 mg/dL), ↑ D-
dimer, ↑ CRP (11.9
mg/dL)

Lupus
anticoagulant
(+),
anticardiolipin
(+), anti-beta2-
glycoprotein
(+)

Rx: Bilateral
patchy
airspace
opacities.

Hematologic Dexamethasone (40
mg daily x 4 days),
IVIg (1 mg/kg daily
x 5 days)

Bonometti
[15]

85/F New-onset Severe
hypotension,
diffuse
dyscrasic
edemas,
peripheral
cyanosis

Leukocytosis,
lymphopenia,
thrombocytopenia,
acute kidney injury,
↑ CRP, ↑ ferritin, ↑
LDH, proteinuria,
hematuria

ANA (+, 1:320
homogeneous
pattern), ↓
complement

Rx: Pleural
effusion

Serosal

Hematologic

Renal

Steroids

Hayden
[16]

51/F 18 yr Fever,
hemoptysis

Thrombocitopenia
(<10,000/µL), ↑ INR
(1.94)

ND CT: Ground
glass
opacities in
the left lower
lobe

Hematologic Hydroxychloroquine
(300 mg daily), IVIg
(total of 2 g/kg
body weight),
prednisone (60 mg
daily), eltrombopag
(50 mg)

Altharthy
[17]

28/F Previous
diagnosis
(unspeci�ed
time)

Fever¸ cough,
fatigue,
dyspnea

Lymphopenia (590/
µL), ↑ CRP (354
mg/L), ↑ D-dimer
(1.9 mcg/ml), ↑DHL
(737 U/L), ↑ferritin
(1,126 ng/ml)

↑anti-dsDNA
(22 U/ml), ↓C3
(64 mg/dl), ↓
C4 (6 mg/dL)

CT: Bilateral

ground-glass
opacities in
both

lung

Pulmonary Pulse
methylprednisolone
therapy (1 g/day IV

x three days

Current
case

45/M New-onset Fever, dry
cough,
myalgia and
arthralgia,
edema of the
legs

Anemia (10.2 g/dL),
thrombocytopenia
(5,000/µL), ↑ SCr
(2.8 mg/dL), ↑ urea
(281.5 mg/dL), ↑
SGOT (66.8 U/L), ↑
SGTP (70.9 U/L), ↑
AP (362 U/L), ↑
GGT 352, ↑ ferritin

ANA (+, 1:1280
coarse
speckled
pattern), anti-
dsDNA (+, 23
/mL), anti-RNP
(+, 3.319
U/mL), anti-
SSA (+, 83.44

Rx: Bilateral
reticular
pattern with
vascular
enlargement

Abdominal
US: Bilateral
pleural

Serosal

Hematologic

Renal

Methylprednisolone
(1 g x 5 days),
chloroquine (150
mg daily), IVIg (2
g/kg/body weight x
4 days), rituximab
(600 mg, 3 doses),
splenectomy
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(1,752.21 ng/mL), ↑
CRP (167.36 mg/L),
↑ D-dimer (3983
ng/mL), ↑ �brinoge
(706 mg/dL), ↑
aPTT (39.2s), ↑
urine albumin (0.25
g/24 H), ↑ urine
hemoglobin (250
mg/dL)

U/mL), Anti-
SSB (+, 26.754
U/mL), ↓ C3, ↑
IgG (1790
mg/dL)

effusion,
ascites,
splenomegaly

Abbreviations: aTTP activated partical thromboplastin time; AP alkaline phosphatase; ANA antinuclear antibodies; Anti-dsDNA anti double stranded
deoxyribonucleic acid antibodies, Anti-RNP anti-ribonucleoprotein; ARDS acute severe respiratory distress syndrome; BUN blood urea nitrogen; CRP C-reactive
protein; CT computed tomography; ECHO echocardiography; ERS erythrocyte sedimentation rate; F female; GGT gamma-glutamyl transaminase; IVIg
intravenous immunoglobulin; LDH lactate dehydrogenase; LVEF left ventricular ejection fraction; M male; ND not documented; PT prothrombine time; SCr
serum creatinine; SGOT serum glutamate-oxalate transaminase; SGTP serum glutamate-pyruvate transaminase;  US ultrasound; Rx chest X-ray; wk weeks; yr
years

 

Figures

Figure 1

Chest X-ray showed bilateral reticular pattern with vascular enlargement.

Figure 1

Chest X-ray showed bilateral reticular pattern with vascular enlargement.
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Figure 2

Flow chart of study selection.
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Flow chart of study selection.


