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Abstract
Early-onset Systemic lupus erythematosus (SLE) is a heterogeneous disease with more variable
symptoms than other types of SLE. It can begin as early as 12 months after birth, and the clinical process
appears to be more severe. The common clinical manifestations of early-onset SLE are skin and mucosal
lesions, renal involvement, central nervous system diseases and hematological system abnormalities.
Although the disease is well described in the literature, diagnosis is often di�cult due to its insidious
onset, early onset, and atypical symptoms. Here, we present four cases of early-onset SLE. Next-
generation sequencing were performed and detected mutations were con�rmed by Sanger sequencing in
all four cases. In addition, glucocorticoid, propyl, cyclophosphamide, and other drugs were signi�cantly
improved after treatment.

Conclusion: To our knowledge, this is the �rst case study in China describing early-onset SLE. With the
research progress and knowledge integration of basic disciplines such as genomics, epigenetics and
immunology, the pathogenesis of early-onset SLE and other rheumatoid immune diseases will be
revealed, which will bring more hope for the diagnosis and treatment of early-onset SLE.

What Is Known
Early onset systemic lupus erythematosus (SLE) is a rare multi-system autoimmune disease. The disease
is linked to mutations in a single gene.

What Is New
Four cases of early-onset SLE were documented in this study, which is the �rst case series reported in
China. The mutated genes in these cases were C1s, C3, ITGAM and TREX1. Except for C1s, mutation sites
of other genes have not been reported.

Introduction
SLE is a chronic autoimmune disease that invades the connective tissue of the whole body and involves
multiple organs [1]. Early-onset SLE is a rare manifestation of the disease. Children are in a special stage
of growth and development, and need to experience the development of immune system and the arrival
of puberty [2]. The condition of early-onset SLE is more serious than that of adult SLE, which belongs to
di�cult and miscellaneous diseases in clinical practice [3]. The occurrence of early-onset SLE is related to
many factors, including genetic, immune dysfunction and environmental factors. The common clinical
manifestations of early-onset SLE are cutaneous mucosal lesions, renal involvement, central nervous
system diseases, and hematological abnormalities. Children with this disease often go to many medical
institutions for treatment [4]. The treatment after diagnosis belongs to the management category of
typical chronic diseases. With the research progress and knowledge integration of basic disciplines such
as genomics, epigenetics and immunology, the disclosure of the pathogenesis of various rheumatic



Page 3/21

immune diseases such as early-onset SLE will bring more hope for the diagnosis and treatment of early-
onset SLE.

This report describes three rare cases of early-onset SLE. To our knowledge, this is the �rst case study in
China describing early-onset SLE. We also reviewed the genetic and clinical manifestations of more early-
onset SLE cases reported in the literature to better understand the disease, help clinicians make early
diagnosis and promote the treatment and management of the disease.

Case Report
Case 1

In 2018, a 2-year-old male presented with intermittent low fever, accompanied by pale red papules, facial
edema, and night snoring. He was hospitalized in a local hospital and received cefazoxime without
improvement. Later, the patient was transferred to the Children's Hospital a�liated to Fudan University
due to fever. The results showed that ALT was 120 IU/L and AST was 284 IU/L. Epstein-Barr virus IgG,
ANA and anti-nucleosome antibody was positive. The patient was diagnosed as "abnormal liver function
and erythema multitype". Body temperature was normal after 3 days of methylprednisolone impact
therapy. Medrol 4-12mg was taken after discharge. A month later, high fever occurred again, with a
temperature of 39.4℃, accompanied by convulsions, two eyes up, weakness of limbs, and foaming at
the mouth, which resolved spontaneously about 5 minutes later. A large amount of facial rash followed
by facial edema, red and dry lips, conjunctival congestion, left neck mass, and oral ulcer. EEG diagnosis
at the local hospital showed moderate abnormalities, no epileptic discharge. After 3 days of treatment
with methylprednisolone 12mg/d and clindamycin 0.15g twice a day, the patient still had fever. The
patient was referred to our facility. At admission, he still had a low fever and a rash scattered on both
inner thighs.

Physical examination was found that pharyngeal mucosa was congested and bilateral tonsils were II
degree swollen. The lips were dry red and chapped, the oral mucosa was ulcerated, and the conjunctiva of
both eyes was congested. The face was swollen, and a large number of red spots could be seen on the
face, which were partially fused and higher than the skin (Figure 1A). Several soybean sized lymph nodes
could be touched under the right armpit, with medium quality and moderate activity.

Serology demonstrated high titer anti-nuclear antibodies (ANA; Hep2 titer 1280), anti-double-stranded
deoxyribonucleic acid (anti-dsDNA; titer 10). antimitochondrial antibody (AMA) M2, Ro-52 and anti-
nucleosome antibody were positive. The level of ferritin was high (704.2ng/ml). Plain computed
tomography (CT) scan of chest showed pneumonia with a small amount of pleural effusion on both
sides (Fig. 2). Brain magnetic resonance imaging (MRI) showed Flaky FLAIR high signal in the posterior
portion of bilateral lateral ventricles with widening of sulci in hemispheres and signi�cant sulci in
cerebellum (Fig. 3). Neck skin biopsy light microscope examination showed consistent with the
pathological changes of erythema multiforme. Small pieces of skin were examined and the epidermis
was found to be focal atrophy and thinning, with a small amount of bad dead corner prion cells, focal
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basal cells lique�ed degeneration, and a small number of lymphocytes and histocytes at the epidermal
dermal junction. Immunohistochemical results were CD3+, CD68+, and Ki-67+. Gene detection showed
mutations in integrin subunit alpha M (ITGAM) (c.1592A > G, p.N531S; c.3213G > C, p.E1071D) and
complement component 1 (C1)s (c.217-5T > G, splicing).

After hospitalization, he was given ertapenem for anti-infection and Compound Ammonium
Glycyrrhizinate for liver protection. Intravenous immunoglobulin (IVIG) was given 2g/kg, actually 5g for 5
days. After adding methylprednisolone 2mg/kg/d, the thermal peak decreased. On the 7th day of
admission, ertapenem was stopped and changed to cefamandole 0.5g, twice a day for anti-infection
treatment. Then the child developed intermittent fever, the blood routine three systems decreased and the
transaminase increased. It is considered that there may be early macrophage activation syndrome. The
patient was treated with methylprednisolone 0.36g (27mg/kg), IVIG 5g, cyclosporine 50mg via
intravenous drip. After 5 days of treatment, the overall situation of the children was signi�cantly improved
compared with that before admission. The patient can eat from his mouth and pull out his stomach tube.
Then the patient was given prednisone acetate tablets 2mg /kg/d actually 27.5mg/d orally. Tofacitinib
was given 2.5mg, 2 times a day. After one week of treatment, the body temperature was normal and the
rash was signi�cantly relieved (Fig. 1B). In addition, the in�ammatory indicators were improved, and the
lesions on chest radiographs were less than before. Tofacitinib was then used for about a year, and was
switched to belimumab combined with IVIG and glucocorticoid. His condition has been stable for nearly a
year without fever or rash.
Case 2 

In 2019, a 2-year-old female was hospitalized with a rash and recurrent fever. At 6 months after birth, the
child developed a round red skin rash on the face, alopecia, and subsequent leg pain. 3 months before
admission, rash appeared all over the body, accompanied by fever, once a day. Physical examination
showed scattered irregular red rash on the face and hands, and old brown rash on the trunk and limbs.
The lower extremities were slightly stiff, the knees and ankles were swollen without tenderness, and the
right dorsum was edema. Both lower limbs movement is limited, cannot squat. Unsteady walking,
walking on tiptoes.

Physical examination: scattered old brown rash could be seen on the trunk and limbs. Bilateral muscle
strength was normal. Double knee and double ankle joints were swelling, the right foot dorsum was
edema. Babinski signs and ankle clonus were positive with hyperre�exia of tendon.

Laboratory inspection: hemoglobin was 101g/L and platelet was 264×109/L. In�ammatory marker
displayed that blood sedimentation and ferritin were high (29 mm/h and 116.3ng/ml, respectively).
Antinuclear antibody was 1:1000. anti-U1 small nuclear ribonucleoprotein (anti-U1-nRNP), Anti-Sm (anti-
Sm), anti-Sjgren's-syndrome-related antigen A (anti-SSA), anti-Ro-52, anti-ribosomal P-protein (anti-rRNP)
antibodies were all expressed strong positive. Renal pathological examination showed mild mesangial
proliferative glomerulopathy. Skin pathological examination showed hyperkeratosis with incomplete
keratosis and incontinence of pigment in the papillary layer. Vascular endothelial cells swell. Gene tests
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showed C1s gene (c.849G > A, p.W283X) mutation. Gene tests also found that her father also had the
mutation, but her mother did not. This indicates that the mutation was inherited from the father (Fig. 5).

After hospitalization, the child was diagnosed as early-onset SLE. The patient was given IVIG
400mg/kg/d, 5g/d for 4 days of immune support, methylprednisolone 280mg/d shock therapy for 3 days,
and ertapenem for anti-infection. Three days later, methylprednisolone was stopped and
methylprednisolone 8mg was given orally twice a day. The blood routine examination showed a decrease
in three levels, which was considered to be combined with macrophage activation syndrome. The patient
was then given IVIG 2.5g for 3 days, cyclosporine 0.2ml, 2 times a day, 25mg thalidomide and 0.25g
mycophenolate mofetil (MMF) once a day orally. One week later, the child's temperature returned to
normal without fever, and the rash subsided signi�cantly without new rash. After discharge, the patient
continued to receive prednisone acetate 15mg once daily, thalidomide 25mg once daily, and MMF 0.25g
once daily. Two year later, the patient's condition did not occur repeatedly.

Case 3 

In 2019, a 4-year-old boy was hospitalized with foamy urine and abdominal enlargement. Four months
before admission, abdominal distension appeared, followed by fever, with the highest temperature of
40.0℃, 2–3 thermal peaks every day, scattered red papules on the limbs and trunk. After the child urine
foam increased, mouth ulcer. Physical examination showed scattered red papules on the limbs and trunk.
The skin is dry and scaly. Abdominal examination showed abdominal distension, with abdominal
circumference 58cm. There was concave edema in both lower limbs.

The patient's hemoglobin and albumin were lower than normal (79g/L, 28.1g/L, respectively). C-reactive
protein (CRP) was 44.36mg/L. Routine urine examination showed urinary protein and occult blood 2+,
white cells and tubular type in urine. The 24-hour proteinuria was 1.803g. CT scan of the lungs showed
bronchopneumonia, right interlobar effusion, and little stromal change in the left lung. There were
unbalanced nucleoplasm development and unclassi�ed cells in sternal bone puncture. Anti - nuclear
antibody, anti-dsDNA and anti-rRNP were positive. Abdominal ultrasound showed large liver and spleen.
Positron emission tomography-computed tomography (PET-CT) showed an enlarged spleen and
increased �uorodeoxyglucose metabolism in the bone marrow cavity of sternum, spine and pelvis.
Genetic tests revealed a mutation in the complement component 3 (C3) gene (c.1508C > T, p.A503V).

After admission, the children were given oral prednisone acetate tablet 10mg, once a day,
hydroxychloroquine sulfate tablet 25mg, three times a day to suppress the immune response. Captopril
tablet was given 6.25mg, three times a day to reduce urinary protein. IVIG was given 400mg/kg/d, 7.5g
continuous for 3 days to regulate immunity. Fresh frozen plasma was given 100ml for 5 days to
supplement coagulation factors to prevent hypercoagulability. And dipyridamole 25mg, three times a day
was taken orally to prevent platelet aggregation and micro thrombosis. Due to the lung was infected,
azithromycin was given orally for 5 days to clear the infection. After 14 days of treatment, there was no
fever, foam reduction in urine, edema of lower limbs and abdominal distension. The skin of the whole
body is slightly dry, no rash observed. No ulceration of oral mucosa. After discharge, prednisone was
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given 40mg, once a day; MMF 0.25g, three times a day; captopril 6.25mg, three times a day; dipyridamole
25mg, three times a day. Two years after discharge, regular outpatient visits were made, and the disease
did not worsen again.

Case 4 

In 2022, a four-year-old girl developed a skin rash of patchy red macules on the left and right inner
corners of her eyes 2 years ago. One month later, she developed a rash on the edge of both outer auricles.
The rash was reduced after her parents applied prednisone ointment on their own. Subsequently, she
developed a patchy red rash on both sides of his cheeks, accompanied by oral ulcers and bleeding spots
on the palate. She was treated with tacrolimus and elloxone and relieved after topical application in
Capital Institute of Pediatrics. One year ago, she was admitted to the dermatology clinic of Beijing
Children's Hospital and was given topical application of tachlimus and cicyotal. Later, skin pathology
revealed lupus erythematosus, and prednisone was taken 27.5mg/d orally. Two weeks ago, complement
C3 was 0.74g/L, complement component 4 (C4) was 0.08g/L, and anti-dsDNA test showed positive, titer
1:320.

Physical examination: slightly dry lips, scattered dark red old sunken scars on the face(Fig. 6A-D).

Auxiliary examination: Positive chest X-ray showed increased and blurred texture in the right lung.
Ultrasonography of knee joint showed a little effusion in bilateral knee cavity, synovial membrane slightly
thick, left side. The results of dynamic electrocardiogram suggested sinus rhythm, sinus arrhythmia,
partial sinus tachycardia, single premature ventricular beat, partial triad, ST segment elevation, QTC value
greater than 0.46. Ophthalmologic examination showed dark spot above left visual �eld and poor
reliability of binocular examination. Parotid gland ultrasound showed uneven echo in bilateral parotid
gland parenchyma. Enhanced CT of the right thigh indicated that the distal great saphenous vein was not
uniform in thickness and the wall was slightly thick locally, which was considered great saphenous vein
thrombosis. The dermatologic examination was consistent with cutaneous lupus erythematosus. Genetic
testing revealed a mutation in the three prime repair exonuclease 1 (TREX1) gene (c.861_864delinsATT, p.
L287Lfs).

After hospitalization, prednisone acetate tablets 15mg were given once a day in the morning. Calcium
carbonate D3 particles 0.5mg, once a day. As the ECG showed myocardial damage, coenzyme Q10 10mg,
twice a day was given to nourish the myocardium. Aspirin 25mg once a day orally was used for
anticoagulant therapy. After 2 weeks of treatment, the child's temperature was normal and the rash
disappeared completely (Fig. 6E).

Discussion
SLE is a chronic, multisystemic autoimmune connective tissue disease with various clinical phenotypes
[5]. Approximately 20% of SLE develops in childhood and is clinically diagnosed [6]. The mortality of
children with early-onset SLE was higher than that of adults with SLE. Typical early-onset SLE patients
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are easy to be clinically diagnosed, but for patients with occult onset, early onset and atypical symptoms,
it is often di�cult to clinically diagnose them [7]. There are multiple autoantibodies and other
immunological changes in early-onset SLE. Early detection and early treatment are one of the important
principles of clinical treatment of early-onset SLE [8]. In recent years, with the rapid development of
molecular biology and gene diagnosis, the early diagnosis, pathogenesis and prognosis evaluation of
early-onset SLE have undergone profound changes [9].

pathogenesis

The early-onset SLE is closely related to genetic susceptible allele mutations, which explains why the
severity of this disease is higher than that in adults from the perspective of pathogenesis [10]. The early
emergence of multi-system autoimmune diseases requires vigilance against the possibility of rare single-
gene diseases [11]. Functional mutations of immune de�ciency genes were found in all four children in
this study, suggesting that childhood onset lupus-like syndrome caused by immune de�ciency gene
mutations [12]. The functional effects of mono-gene SLE mainly include complement de�ciency,
abnormal expression of type I interferon, and abnormal tolerance of T/B cells according to their genetic
mutations. Mutations in genes related to primary immunode�ciency disease led to the body's clearance
of immune complexes, DNA fragments and apoptotic cells, abnormal cells and DNA fragments as
autoantigens to stimulate the body to produce autoantibodies to activate the immune response, and
abnormal activation of complement, leading to lupus-like syndrome [13]. The related genes reported at
present include ITGAM, Phosphatidylinositol-4,5-bisphosphate 3-kinase catalytic subunit delta (PIK3CD),
C1q, C1r, C1s, C4, TREX1, etc., accounting for 1–4% of pediatric lupus cases [14].

The mutated genes in this study were C1s, C3, ITGAM and TREX1. To our knowledge, except for C1s,
mutation sites of other genes have not been previously reported. The mutant gene in case 1 were ITGAM
and C1s. ITGAM, like integrin Mac-1 or complement receptor 3, is an encoding ITGAM that is involved in
clearance of immune complexes, leukocyte activation, and endothelial cell adhesion by interacting with a
variety of ligands, such as intercellular adhesion molecule-1, glycoproteins, and �brinogen [15]. ITGAM
plays a key role in the pathogenesis of SLE, especially in vascular endothelial injury of SLE [16]. Case 2
also had C1s gene mutation. The gene of C1s is a complement related gene. C1r and C1s are tetramer
proenzymes that form C1 complex with C1q in the presence of Ca2+. In the absence of C1 complex, which
is essential for the initiation of the classical complement pathway, the body cannot effectively clear the
immune complex and apoptotic cell debris through conditioning, and the accumulated autoantigens
continuously activate the immune response [17]. Patients with C1s de�ciency have severe skin lesions
[18]. The case 2 in this study had skin lesions at onset of SLE.

Case 3 has a C3 gene defect, resulting in loss of C3 function in vivo. Patients with C3 de�ciency are
hindered in their opsonization of pathogens, resulting in impaired phagocytosis of Complement
Component 5 (C5)a and the lysis of cells by membrane-attacking complexes, leading to suppurative
infections [18]. Lupus is rare in patients with hereditary C3 de�ciency, the main clinical features of which
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are membranous proliferative glomerulonephritis, hematuria and proteinuria [19]. Case 3 presented with
urinary protein and lower limb edema.

The nuclease activity expressed by TREX1 plays an important role in maintaining the immune tolerance
of the innate immune system to recognize its own DNA, which avoids the excessive activation of innate
immunity and the production of autoantibodies caused by the continuous accumulation of some free
DNA in the cytoplasm. Case 4 has the mutation of this gene. Lupus like chilblain and intracranial
calci�cation are more common after the gene mutation, and this case has lupus like chilblain.

Clinical manifestations and laboratory tests

Fever is the most common �rst manifestation in children with early-onset SLE, which often involves the
kidney, blood and nervous system [20]. Compared with the classic manifestations of lupus, the clinical
symptoms of children with early-onset SLE are not typical, and they are prone to complicated infection,
repeated and severe activity, and persistent hypo complement, which are easy to be misdiagnosed [21].
Musculoskeletal involvement is similar to other forms of SLE. Skin involvement appears to be more
common in early-onset SLE and is usually manifested as in�ammatory and degenerative changes at the
epidermal to dermal junction. Immuno�uorescence showed banded deposition of granular IgG and
complement [22]. In addition to the common manifestations of fever, joint symptoms and edema, a few
children with SLE start with parotid gland swelling, chest pain and cough. Pericarditis is the most
common cardiac involvement in children with SLE, while myocarditis, abnormal heart valve and
arrhythmia are relatively rare [23]. Some children may have abnormal thyroid function, menstrual disorder,
growth retardation and other manifestations of endocrine system damage in the course of the disease
[24]. Early onset SLE is prone to renal involvement, manifested as edema or abnormal urine test. Most
children with SLE can have neurological symptoms after onset, among which headache is the most
common. It can also be manifested as convulsions, disturbance of consciousness and so on [25]. The
clinical features at the onset of each case are summarized as follows.
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Table 1
Clinical features at the onset of early-onset SLE in 4 cases

Cases Case 1 Case 2 Case 3 Case 4

Gender Male Female Male Female

Age of onset 2 years 6 months 4 years 2 years

Fever + + + +

Rash + + + +

Alopecia - + - -

Dental ulcer + - + -

Xerochilia - - - +

Arthralgia - + - -

Foam urine - - + -

Edema + + + -

Conjunctival hyperemia + - - -

Gum swelling + - - -

Pharyngeal hyperemia + - - -

Tonsil enlargement + - - -

Abdominal distension - - + -

Lymphadenectasis + + + -

Convulsions + - - -

 

Early-onset SLE is more common than adult SLE [26]. The abnormal blood system of early-onset SLE is
mainly manifested by the decrease of white blood cells, red blood cells, platelets and lymphocytes in
peripheral blood [27]. This may be related to excessive production of autoantibodies or deposition of
immune complexes in peripheral blood circulation in early-onset SLE patients [28]. ANA antibody is one of
the most sensitive markers of early-onset SLE [29]. Anti-dsDNA antibody is highly speci�c for early-onset
SLE and is closely related to the activity of the disease [30]. The positive rate of ENA antibody spectrum is
not high, which can be used as a supplement to ANA antibody and anti dsDNA antibody to a certain
extent [31]. Previous studies have found that anti-dsDNA antibody is related to the occurrence of lupus
nephritis, and anti-Sm antibody is related to oral ulcer, Reynolds’s phenomenon and leukopenia [32].
However, there was no signi�cant correlation in this study. It can be seen that the signi�cance of
immunological indicators is still limited. The laboratory tests for each case are as follows.
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Table 2
Laboratory examination at the onset of early-onset SLE in 4 cases

Cases Case 1 Case 2 Case 3 Case 4

Peripheral blood routine  

Red blood cell count (×1012/L) 4.18 4.23 3.14 4.59

Hemoglobin (g/L) 113 99 79 130

White blood cell count (×109/L) 3.76 7.28 8.43 5.42

Percentage of neutrophils (%) 50 50.3 61.1 34.4

Platelet (×109/L) 194 191 124 267

urinalysis  

24h urine protein quanti�cation (mg/24h) 205 35 1803 98

Microscopic red blood cells (/HPF) Little - - -

In�ammatory cytokines        

CRP (mg/L) 1 < 8 44.3 7

ESR (mm/h) 12 29 44 < 8

SAA (mg/L) - - - 5.4

Biochemical examination        

Serum albumin (g/L) 38.9 36.1 28.1 43

BUN (mmol/L) 3.75 3.68 2.89 5.13

Cr(µmol/L) 26.8 23.1 20.3 23.8

ALT(U/L) 32.9 14.6 17 12.7

AST(U/L) 27 59.7 38.4 23.2

Immunological examination  

C3 (g/L) 0.64 1.21 0.86 0.82

C4 (g/L) 0.131 0.339 0.18 0.1

Abbreviations: ALT, alanine aminotransferase; ANA, antinuclear antibody; Anti-U1-nRNP, anti-U1 small
nuclear ribonucleoprotein; Anti-dsDNA, anti-double-stranded deoxyribonucleic acid; Anti-rRNP, anti-
ribosomal P-protein; Anti-Sm, anti-Smith; Anti-SSA, anti-Sjgren's-syndrome-related antigen A; AST,
aspartate aminotransferase; BUN, blood urea nitrogen; C3, complement component 3; C4,
complement component 4; Cr, creatinine; CRP, C-reactive protein; CT, computed tomography; ESR,
erythrocyte sedimentation rate; HPF, high power �eld; MRI, magnetic resonance imaging; RAAS, renin-
angiotensin-aldosterone system; RF, rheumatoid factor; SAA, Serum amyloid A
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Cases Case 1 Case 2 Case 3 Case 4

RF(IU/ml) 24.5 217 < 20 < 20

ANA + + + +

Anti-dsDNA antibody + + + -

U1-nRNP antibody - + - -

Anti-Sm antibody - + - -

Anti-SSA antibody - + - -

Anti-rRNP antibody - + + -

Anti-nucleosome antibody - - - -

Antiphospholipid antibody + - + -

System function evaluation        

RAAS system inspection + + + -

Urinary ultrasound - + - -

Abnormal renal biopsy + + - -

Lung CT abnormal + + + +

Head MRI + + + -

Abbreviations: ALT, alanine aminotransferase; ANA, antinuclear antibody; Anti-U1-nRNP, anti-U1 small
nuclear ribonucleoprotein; Anti-dsDNA, anti-double-stranded deoxyribonucleic acid; Anti-rRNP, anti-
ribosomal P-protein; Anti-Sm, anti-Smith; Anti-SSA, anti-Sjgren's-syndrome-related antigen A; AST,
aspartate aminotransferase; BUN, blood urea nitrogen; C3, complement component 3; C4,
complement component 4; Cr, creatinine; CRP, C-reactive protein; CT, computed tomography; ESR,
erythrocyte sedimentation rate; HPF, high power �eld; MRI, magnetic resonance imaging; RAAS, renin-
angiotensin-aldosterone system; RF, rheumatoid factor; SAA, Serum amyloid A

 

Treatment

The clinical purpose of the treatment of early-onset SLE is to inhibit the autoimmune response and non-
speci�c in�ammation in children in a short period of time, eliminate and relieve the injury of relevant
organs, control infection and/or control the causes of aggravating the disease, and maintain the balance
of the body's internal environment and immune function [33]. In the treatment of early-onset SLE, it is
necessary to consider the potential in�uence of drugs on the growth and development of children and
reproductive function in the future, which requires multidisciplinary combination therapy [34]. Before the
use of cytotoxic drugs, the guardians of early-onset SLE should be informed in detail of the possible
short-term and long-term adverse reactions caused by drugs [35]. Although treatment options for early-
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onset SLE vary from country to country, corticosteroids and immunosuppressants are used in the vast
majority of treatments, with the primary goal of reducing the activity of early-onset SLE [36].

Speci�c medication should be individualized according to the degree of disease, organ involvement and
severity [37]. The main role of non-steroidal anti-in�ammatory drugs (NSAIDs) is in pain management
and the treatment of musculoskeletal disorders such as myalgia, arthralgia and arthritis [38].
Glucocorticoids are the main treatment for lupus [39]. After laboratory tests are generally normal, low-
dose maintenance therapy is switched to for several years [40]. Immunosuppressants such as
cyclophosphamide, MMF, and methotrexate are certain to control SLE activity, and early use in
combination with hormones is key to reducing mortality and improving quality of life [41].
Cyclophosphamide pulse therapy in severe cases may �eetly relieve the in�ammatory response, and
maintenance therapy with MMF can be switched to after stable improvement [42]. In addition, severe
cases can be treated with IVIG, plasma replacement or stem cell transplantation [43].

In this study, all the 4 cases received glucocorticoid as �rst-line anti-in�ammatory drugs, and the oral
dose of prednisone was 1-2mg/kg/d, with the maximum dose of 60mg/d. Case 1 and case 2 were treated
with high-dose methylprednisolone (20mg/kg/d). IVIG were given for 3 cases (total dose 1-2g/kg). 2
cases were given cyclophosphamide (400-600mg/m2), 2 MMF (10-30mg/kg/d), 2 cyclosporine (1-
5mg/kg/d), 1 tofacitinib, and 1 hydroxychloroquine (5-6mg/kg/d).

Conclusion
Early-onset SLE is more serious than adult SLE and is a di�cult disease in clinical practice. Early onset is
usually caused by homozygous or heterozygous mutations in a single gene. Complement de�ciency
related genes are more common among mutated genes, and lupus-like phenotypes such as fever, rash,
nephritis and arthritis can be seen clinically. Children with this disease often go to many medical
institutions for treatment, and the treatment after diagnosis belongs to the category of typical chronic
disease management. In the treatment of early onset SLE, autoimmune response and non-speci�c
in�ammation should be inhibited for a short period of time to reduce the activity of this disease.

Abbreviations
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ALT Alanine aminotransferase

ANA antinuclear antibody

Anti-U1-nRNP Anti-U1 small nuclear ribonucleoprotein

Anti-dsDNA   Anti-double-stranded deoxyribonucleic acid

Anti-rRNP Anti-ribosomal P-protein

Anti-Sm Anti-Smith

Anti-SSA  Anti-Sjogren's-syndrome-related antigen A

AST Aspartate aminotransferase

BUN Blood urea nitrogen

C1 Complement component 1

C3 Complement component 3

C4 Complement component 4

C5 Complement component 5

Cr Creatinine

CRP C-reactive protein

CT Computed tomography

ESR Erythrocyte sedimentation rate

HPF High power �eld

ITGAM Integrin subunit alpha M

IVIG Intravenous immunoglobulin

MMF Mycophenolate mofetil

MRI Magnetic resonance imaging

PET-CT Positron emission tomography-computed tomography

PIK3CD Phosphatidylinositol-4,5-bisphosphate 3-kinase catalytic subunit delta

RAAS Renin-angiotensin-aldosterone system

RF Rheumatoid factor

SAA Serum amyloid A

SLE Systemic lupus erythematosus 

TREX1  Three prime repair exonuclease 1
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Figures

Figure 1

cold multiform erythema in Case 1 before and after treatment
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(A. before treatment B. after treatment)

Figure 2

Case 1 lung CT showed pneumonia and pleural effusion

Figure 3
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Brain MRI of case 1 showed FLAIR high signal in the posterior portion of bilateral lateral ventricles with
widening of sulci in hemispheres

Figure 4

Mutation of ITGAM gene in case 1 and his father, his mother had no mutation

(A&D. case 1; B&E. the father of case 1; C&F. the mother of case 1)

Figure 5

Mutation of C1s gene in case 2 and her father, her mother had no mutation

(A. case 2; B. the father of case 2; C. the mother of case 2)
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Figure 6

Case 4 with facial rash and lip ulceration (A. and B. bright red rash on both sides of the cheeks, C. red
rash on the ear, D. a large ulcer on the lip, E. rash completely subsided).


