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A rare concomitance of Wilson’s
disease and systemic lupus
erythematosus in a teenage girl:
a case report and literature review
Zigui Yang1,2, Yashuang Su1, Meilu Liu1, Lijun Sun1,
Fengxiao Zhang1 and Wei Lin1*
1Department of Rheumatology and Immunology, Hebei General Hospital, Shijiazhuang, Hebei, China,
2Department of Graduate School, Hebei Medical University, Shijiazhuang, Hebei, China
Background: Wilson’s disease (WD) is an inherited disorder characterized by
impaired biliary excretion of copper and excessive copper accumulation in
multiple organs, primarily leading to hepatic, neurological, and psychiatric
manifestations. The coexistence of WD and systemic lupus erythematosus
(SLE) has rarely been reported, posing challenges in accurately diagnosing
these two conditions because of overlapping clinical symptoms.
Case presentation: We presented the case of a 17-year-old girl initially
suspected of having SLE due to positive anti-nuclear antibodies and lupus
anticoagulants, decreased platelet count, hypocomplementemia, and pleural
effusion. However, the patient also exhibited an unusual manifestation of
decompensated liver cirrhosis, which is not typical of SLE. Further investigation
revealed low serum ceruloplasmin levels, high 24-h urine copper levels, the
presence of Kayser–Fleischer rings, and a compound heterozygous mutation
in the ATP7B gene, confirming the diagnosis of WD.
Conclusion: The co-occurrence of WD and SLE poses a significant diagnostic
challenge, often leading to misdiagnosis and delayed diagnosis. Therefore, in
patients with well-controlled SLE presenting with unexplained liver fibrosis,
neurological involvement, or psychiatric symptoms, it is crucial to consider the
possibility of WD. However, further studies are required to elucidate the
underlying pathophysiological mechanisms.
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1 Introduction

Wilson’s disease (WD), or hepatolenticular degeneration (HLD), is a rare autosomal

recessive disorder caused by mutations in the ATP7B gene on chromosome 13. This

genetic alteration leads to impaired biliary excretion of copper and the subsequent

accumulation of excess copper in various organs, particularly the liver, brain, and cornea

(1, 2). The onset of WD typically occurs between the ages of 5 and 35 years; however, it

can also affect individuals under 5 years and over 70 years of age (2, 3). While it is

recognized that WD can involve multiple systems, hepatic manifestations, neurological

dysfunction, and psychiatric features remain the most prevalent symptoms (2).

Systemic lupus erythematosus (SLE) is an autoimmune disease characterized by the

production of various autoantibodies and immune complex-mediated tissue damage in

multiple organs, including the skin, kidneys, joints, lungs, heart, digestive system,
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vessels, and nervous system (4). The co-occurrence of WD and

SLE without a history of d-penicillamine treatment has rarely

been reported in recent years. In this case report, we present

a unique occurrence of liver cirrhosis in a 17-year-old young

girl with both WD and SLE to raise awareness of their

potential coexistence.
2 Case description

In November 2022, a 17-year-old girl was admitted to our

hospital complaining of facial and limb edema persisting for 2

months and abdominal distension for the last 20 days, which

had worsened in the preceding 2 days. On physical examination,

notable finding included facial and limb edema, the presence of

ascites, and splenomegaly. She did not exhibit any oral ulcers,

rash, arthralgia, fever, jaundice, or neurological symptoms.

Laboratory investigations revealed a hemoglobin level of 80 g/L

and a platelet count of 100 × 109 /L. During hospitalization, the

recorded lowest platelet count was 78 × 109 /L. Urinalysis showed

35% dysmorphic red blood cells (RBCs). The anti-nuclear

antibody (ANA) titer was 1:320 (nuclear-speckled pattern).

Tests for antibodies against Sjögren’s syndrome A antigen (SSA),

lupus anticoagulant (LA), and extra-criteria antiphospholipid

antibodies, including anti-domain I β2GPI antibodies,
TABLE 1 Serum results before and after treatment of our patient with concu

First day of ad
White blood cells (×109 /L) (3.5–9.5) 4.68

Red blood cells (×1012 /L) (3.8–5.1) 2.7

Hemoglobin (g/L) (115–150) 80

Platelets (×109 /L) (125–350) 100

Total protein (g/L) (65–85) 58.1

Albumin (g/L) (40–55) 24.2

Prealbumin (mg/dl) (18–35) 10.2

Alanine aminotransferase (U/L) (7–40) 16.1

Aspartate transaminase (U/L) (13–35) 57.6

Gamma-glutamyltransferase (U/L) (7–45) 78.8

Total bilirubin (μmol/L) (0–23) 37.4

Conjugated bilirubin (μmol/L) (0–4) 12.3

Prothrombin time (s) (9.8–12.1) 19.6

International standardized ratio of prothrombin (0.85–1.3) 1.78

Activated partial thromboplastin time (s) (23.3–32.5) 34.2

Fibrinogen (g/L) (2–4) 1.24

Ceruloplasmin (mg/dl) (16–45) 5.3

24-h urine copper (μg) (15–60) 460

IgG (g/L) (8.6–17.4) 17.9

IgA (g/L) (1.0–4.2) 3.25

IgM (g/L) (0.5–2.8) 3.65

C3 (g/L) (0.7–1.4) 0.29

C4 (g/L) (0.1–0.4) 0.065

ESR (mm/h) (0–20) 10

CRP (mg/L) (0–6) 3.38

24-h urinary protein (g) (0.028–0.141) 0.14

ANA (−) 1:320 (+

Anti-dsDNA Ab (−) —

Coombs test (−) —

ESR, erythrocyte sedimentation rate; CRP, C-reactive protein; Ab, antibody; NA, no da
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anti-vimentin antibodies, and anti-annexin A2 antibodies, were

positive. The anti-double-stranded DNA antibody (anti-dsDNA)

test was negative. Lower levels of complement 3 (C3, 0.290 g/L)

and complement 4 (C4, 0.065 g/L) and higher levels of

immunoglobulin G (IgG, 17.9 g/L) and immunoglobulin M (IgM,

3.65 g/L) were noted. The patient’s liver function test

demonstrated elevated levels of aspartate aminotransferase (AST,

57.6 U/L) and gamma-glutamyltransferase (GGT, 78.8 U/L) and

lower levels of serum albumin (24.2 g/L) (Table 1). The results of

Coombs test (direct and indirect) were negative, but bone

marrow analysis showed iron deficiency and mild defective

megakaryocyte maturation. Abdominal ultrasound revealed the

presence of ascites. Computed tomography (CT) of the chest

showed right pleural effusion. According to the 2019 EULAR/

ACR classification criteria, eligibility criteria for establishing the

diagnosis of SLE are ANA≥ 1:80, at least one clinical

classification standard, and a total score ≥10 points (5). The

patient’s ANA titer was 1:320, and the total score was 15 points

(decreased platelet count, Score 4; positive LA, Score 2;

hypocomplementemia, Score 4; pleural effusion, Score 5). Thus, a

diagnosis of probable SLE with antiphospholipid antibody

syndrome (APLA) was established. The patient started receiving

methylprednisolone and hydroxychloroquine (HCQ) treatment.

However, in the absence of proteinuria, the persistent

hypoalbuminemia in the patient remained unexplained (the 24-h
rrent Wilson’s disease and SLE.

mission 1 month 3 months 6 months
6.93 9.25 6.52

4.23 4.63 4.62

108 108 107

85 118 149

61.6 67.8 70.4

27.5 36.6 41.7

9.8 14.5 16.5

33 31.9 16

34.8 24.6 23.8

94.4 35.4 23

23.1 27.1 17.4

5.9 5.3 2.9

15.9 13.8 12.2

1.42 1.22 1.05

30.5 27.6 27.3

1.45 2.39 2.35

NA NA NA

NA NA NA

18.93 11.52 11.33

4.24 3.34 2.12

3.34 3.60 2.63

0.38 0.73 0.92

0.069 0.155 0.136

10 8 6

7.49 1.35 0.24

NA NA NA

) NA NA NA

NA NA NA

NA NA NA

ta available.
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urinary protein test yielded negative results). Moreover,

prothrombin time, the International Standardized Ratio of

Prothrombin, and activated partial thromboplastin time were

prolonged, and the fibrinogen content was extremely reduced.

CT of the upper abdomen showed a diminutive liver volume,

irregular edges, uneven hyperechoic nodules in the liver

parenchyma and abdominal and pelvic effusion, indicating liver

cirrhosis with splenomegaly. A non-invasive diagnosis of liver

fibrosis by ultrasound revealed an elevation in liver hardness,

which was consistent with Metavir stage > F4. This prompted us

to investigate the cause of liver cirrhosis. The patient tested

negative for hepatitis B and other hepatitis viruses. Although the

ANA test was positive, other autoimmune hepatitis (AIH)-related

autoantibodies, such as anti-smooth muscle antibodies (ASMAs)

and liver kidney microsomal (LKM-1) antibodies, were found to

be negative. The test for primary biliary cholangitis (PBC)-related

anti-mitochondrial antibodies (AMA) was also found to be

negative. The serum ceruloplasmin level was 5.3 mg/dl (normal

range: 16–45 mg/dl), and the 24-h urine copper level was 460 μg/

24 h (normal range: 15–60 μg/24 h). A slit-lamp ophthalmological

examination confirmed the presence of Kayser–Fleischer (K–F)

rings in both eyes. The genotype test for WD revealed that the

patient (proband) exhibited a compound heterozygous mutation

in the ATP7B gene (Figure 1). Both the paternal heterozygous

mutation (c.4114C>T, p.Gln1372*) and the maternal

heterozygous mutation (c.2975C>T, p.Pro992Leu) were

previously confirmed as pathogenic. The Ferenci score for the

patient was greater than 4, confirming the WD diagnosis. A

liver biopsy aimed at histologic examination and quantification

of hepatic copper deposition can aid in the diagnosis of WD

and rule out other competing liver diseases. A liver biopsy is

only required when clinical signs and non-invasive

examinations fail to establish a final diagnosis or when there is

suspicion of other liver diseases. Our patient was ultimately

diagnosed with WD, and a liver biopsy was not needed.

Based on these findings, the final diagnosis was WD

with probable SLE and APLA. Although oral d-penicillamine

remains the principal treatment for WD, lupus induced by

d-penicillamine is well documented. Considering the co-occurrence

of WD and SLE in our case, d-penicillamine is not suitable

for WD treatment. Therefore, the patient was started on oral

zinc gluconate tablets (50 mg p.o. t.i.d.) for WD and

methylprednisolone (40 mg i.v. q.d. for 16 days, then 36 mg p.o.

q.d. for 2 weeks), mycophenolate mofetil (MMF, 0.75 g p.o.

b.i.d.), and HCQ (0.2 g p.o. b.i.d.) for SLE. During the

subsequent 6-month follow-up, almost all clinical symptoms of

the patient, including facial and limb edema and abdominal

distension, were resolved. In addition, laboratory tests showed

significant improvement. The RBC count; hemoglobin level;

platelet count; coagulation function, including prothrombin time,

activated partial thromboplastin time, and fibrinogen content;

liver function tests, including transaminase, bilirubin, and serum

albumin levels; and IgG, IgM, C3, and C4 levels returned to

normal ranges (Table 1). The steroid dosage was gradually

tapered to 8 mg/day while keeping the therapeutic doses of zinc

gluconate tablets, MMF, and HCQ unchanged.
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3 Discussion

In this case report, we discuss the case of a patient who

initially presented with unexplained facial and limb edema,

abdominal distension, positive ANA and LA titer, decreased

platelet count, hypocomplementemia, and pleural effusion. SLE

diagnosis was considered, and the effectiveness of steroids and

immunosuppressants also confirmed the diagnosis. However,

hypoalbuminemia and coagulation disorders did not improve

after steroid therapy. In addition, our patient had an uncommon

occurrence of unidentified liver cirrhosis in SLE. SLE can affect

multiple organs, including the liver (6). Hepatic dysfunction in

SLE can be classified as primary (SLE-related), such as lupus

hepatitis, or secondary (non-SLE-related), such as AIH, viral

hepatitis, drug-induced liver injury, or non-alcoholic fatty liver

disease (7). However, given the patient’s negative medical history

and hepatitis virus test results, coupled with the exclusion of

AIH according to the comprehensive diagnostic scoring system

recommended by the International AIH Group (8), this case

prompted us to explore other potential causes of liver injury and

cirrhosis in a young individual. Ultimately, the diagnosis of WD

was confirmed based on low serum ceruloplasmin levels, high

24-h urine copper levels, the presence of K–F rings, and the

identification of a compound heterozygous mutation in the

ATP7B gene.

WD is an inherited monogenic disorder characterized by

significant copper accumulation in various tissues and organs

due to mutations in the ATP7B gene, leading to a wide range of

clinical manifestations (9). Liver dysfunction, including acute or

chronic hepatitis, acute liver failure, cirrhosis, hepatic

encephalopathy, fulminant hepatitis, and asymptomatic liver

biochemical abnormalities (10, 11), is one of the most common

symptom associated with WD. Similarly, SLE can also cause

abnormal liver damage. Furthermore, although rare, the presence

of several autoantibodies in WD has been reported, including

ANA, ASMA, KLM-1, and even anti-dsDNA antibodies (12–15).

Therefore, the coexistence of WD and SLE poses a significant

diagnostic challenge that may lead to missed or delayed

diagnoses. Correct and timely diagnosis is essential for the

treatment of WD and SLE. In our case, the patient was given

zinc only for WD because d-penicillamine is not recommended

in the context of WD coexisting with SLE. Zinc is effective and

well-tolerated in maintenance therapy. However, zinc may not

always be effective for hepatic WD in the long term. Hence, the

patient should be simultaneously evaluated for liver

transplantation, and if the patient does not respond to medical

therapy, hepatic transplantation should be considered. The New

Wilson Index (NWI), a prognostic scoring system that includes

measures of hepatic damage and inflammatory response, may

help identify whether the patient’s medical treatment is

successful, particularly when applied serially (16, 17).

Rare occurrences of concomitant WD and SLE have been

documented, including the case presented in this study. In

addition to our findings, five previous cases have described

simultaneous diagnoses of WD and SLE, with one involving a

male patient. Santhakumar et al. reported the diagnosis of SLE in
frontiersin.org
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FIGURE 1

Sequencing results for the ATP7B gene in the family.
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a 24-year-old woman based on classical features and laboratory

results. During ophthalmic examinations for visual impairment,

K–F rings were incidentally discovered. Further investigations

revealed low serum ceruloplasmin levels and high 24-h urine

copper levels, confirming the diagnosis of WD (18). Pradhan

et al. described a 12-year-old girl from India who presented with

recurrent hematuria, deranged coagulation, and elevated AST
Frontiers in Pediatrics 04
levels. Investigation of the causes of liver damage revealed

decreased serum ceruloplasmin levels, elevated 24-h urinary

copper levels, and the presence of K–F rings. A liver biopsy

confirmed cirrhosis, leading to a simultaneous diagnosis of WD

and SLE (14). In a report by Zhang et al., a young female patient

initially presented with typical neuropsychiatric symptoms and

was ultimately diagnosed with both WD and SLE (19).
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A Chinese woman was diagnosed with WD based on the presence

of cirrhosis, K–F rings, decreased serum ceruloplasmin levels,

elevated 24-h urinary copper excretion, and a mutation in the

ATP7B gene. In addition, the presence of immune

thrombocytopenia (ITP) and multiple positive autoantibodies

confirmed the coexistence of SLE (20). Hadef et al. reported the

case of a male patient with a definitive diagnosis of both WD

and SLE. The patient exhibited unexplained impaired liver

function and hemolytic anemia, leading to a diagnosis of WD

based on copper tests. However, considering the concomitant

nephrotic syndrome and multiple positive autoantibodies present

in this case, SLE was also considered a contributing factor (21).

Although penicillamine-induced lupus has been extensively

documented in the literature, the etiological association of

concomitant WD and SLE has not been established. One hypothesis

proposes that the activation of the Fas-ligand pathway-mediated

apoptosis may play a role in both diseases. In such patients, caution

should be exercised when considering penicillamine treatment.

In conclusion, although our case of concurrent WD and SLE

not induced by penicillamine is not the first report, given its

rarity, each new case is of significant importance. Furthermore,

the current study expands on the simultaneous clinical

manifestations associated with WD and SLE. Clinicians should

consider WD as a potential diagnosis in patients with well-

controlled SLE who present with unexplained liver fibrosis,

neurological involvement, or psychiatric manifestations. A timely

diagnosis and the implementation of appropriate treatment could

improve the prognosis of patients.
Data availability statement

The original contributions presented in the study are included

in the article/Supplementary Material, further inquiries can be

directed to the corresponding author.
Ethics statement

The studies involving humans were approved by the

Institutional Ethical Committee of the Hebei General Hospital

(approval number: 2016070). The studies were conducted in

accordance with the local legislation and institutional

requirements. Written informed consent for participation in this

study was provided by the participants’ legal guardians/next of kin.
Frontiers in Pediatrics 05
Written informed consent was obtained from the individual(s) for

the publication of any potentially identifiable images or data

included in this article.
Author contributions

ZY: Investigation, Writing – original draft, Formal analysis. YS:

Data curation, Investigation, Writing – review and editing. ML:

Data curation, Investigation, Writing – review and editing. LS:

Formal analysis, Investigation, Writing – review and editing. FZ:

Formal analysis, Investigation, Writing – review and editing. WL:

Funding acquisition, Writing – review and editing.
Funding

The authors declare financial support was received for the

research, authorship, and/or publication of this article.

This work was supported by the National Natural Science

Foundation of China (No. 81801630) and the National Natural

Science Foundation of Hebei Province (No. H2018307047).
Acknowledgments

The authors express their gratitude for the patient’s
contribution to this study.
Conflict of interest

The authors declare that the research was conducted in the

absence of any commercial or financial relationships that could

be construed as a potential conflict of interest.
Publisher’s note

All claims expressed in this article are solely those of the

authors and do not necessarily represent those of their affiliated

organizations, or those of the publisher, the editors and the

reviewers. Any product that may be evaluated in this article, or

claim that may be made by its manufacturer, is not guaranteed

or endorsed by the publisher.
References
1. Hedera P. Wilson’s disease: a master of disguise. Parkinsonism Relat Disord.
(2019) 59:140–5. doi: 10.1016/j.parkreldis.2019.02.016

2. Mulligan C, Bronstein JM. Wilson disease. Neurol Clin. (2020) 38:417–32. doi: 10.
1016/j.ncl.2020.01.005

3. Salman HM, Amin M, Syed J, Sarfraz Z, Sarfraz A, Sarfraz M, et al. Biochemical
testing for the diagnosis of Wilson’s disease: a systematic review. J Clin Lab Anal.
(2021) 36:e24191. doi: 10.1002/jcla.24191
4. Fanouriakis A, Tziolos N, Bertsias G, Boumpas DT. Update on the diagnosis and
management of systemic lupus erythematosus. Ann Rheum Dis. (2021) 80:14–25.
doi: 10.1136/annrheumdis-2020-218272

5. Aringer M, Costenbader K, Daikh D, Brinks R, Mosca M, Ramsey-Goldman R,
et al. 2019 European League Against Rheumatism/American College of
Rheumatology classification criteria for systemic lupus erythematosus. Ann Rheum
Dis. (2019) 78:1151–9. doi: 10.1136/annrheumdis-2018-214819
frontiersin.org

https://doi.org/10.1016/j.parkreldis.2019.02.016
https://doi.org/10.1016/j.ncl.2020.01.005
https://doi.org/10.1016/j.ncl.2020.01.005
https://doi.org/10.1002/jcla.24191
https://doi.org/10.1136/annrheumdis-2020-218272
https://doi.org/10.1136/annrheumdis-2018-214819
https://doi.org/10.3389/fped.2023.1296426
https://www.frontiersin.org/journals/pediatrics
https://www.frontiersin.org/


Yang et al. 10.3389/fped.2023.1296426
6. Takahashi A, Abe K, Saito R, Iwadate H, Okai K, Katsushima F, et al. Liver
dysfunction in patients with systemic lupus erythematosus. Intern Med. (2013)
52:1461–5. doi: 10.2169/internalmedicine.52.9458

7. González-Regueiro JA, Cruz-Contreras M, Merayo-Chalico J, Barrera-Vargas A,
Ruiz-Margáin A, Campos-Murguía A, et al. Hepatic manifestations in systemic
lupus erythematosus. Lupus. (2020) 29:813–24. doi: 10.1177/0961203320923398

8. Alvarez F, Berg PA, Bianchi FB, Bianchi L, Burroughs AK, Cancado EL.
International autoimmune hepatitis group report: review of criteria for diagnosis of
autoimmune hepatitis. J Hepatol. (1999) 31:929–38. doi: 10.1016/s0168-8278(99)
80297-9

9. Kasztelan-Szczerbinska B, Cichoz-Lach H. Wilson’s disease: an update on the
diagnostic workup and management. J Clin Med. (2021) 10:5097. doi: 10.3390/
jcm10215097

10. Xu L, Liu B, Liu Z, Tang N, She C, Wang J, et al. Co-occurrence of Wilson’s
disease and systemic lupus erythematosus: a case report and literature review. BMC
Gastroenterol. (2021) 21:229. doi: 10.1186/s12876-021-01814-5

11. Xie J, Wu Z. Wilson’s disease in China. Neurosci Bull. (2017) 33:323–30. doi: 10.
1007/s12264-017-0107-4

12. Milkiewicz P, Saksena S, Hubscher SG, Elias E. Wilson’s disease with
superimposed autoimmune features: report of two cases and review. J Gastroenterol
Hepatol. (2000) 15:570–4. doi: 10.1046/j.1440-1746.2000.02158.x

13. Loudianos G, Zappu A, Lepori MB, Dessì V, Mameli E, Orrù S, et al. Acute liver
failure because of Wilson disease with overlapping autoimmune hepatitis features: the
coexistence of two diseases? J Pediatr Gastr Nutr. (2016) 63:e23–4. doi: 10.1097/MPG.
0000000000000557
Frontiers in Pediatrics 06
14. Pradhan S, Krishnamurthy S, Jagadisan B, Rajesh NG, Kaliaperumal S,
Ramasamy S, et al. Wilson disease and lupus nephritis: is it coincidence or a true
association? Paediatr Int Child Health. (2018) 39:146–9. doi: 10.1080/20469047.
2018.1443411

15. Santos BC, Guedes LR, Faria LC, Couto CA. Wilson’s disease presentation
resembling autoimmune hepatitis. BMJ Case Rep. (2019) 12:e230721. doi: 10.1136/
bcr-2019-230721

16. Schilsky ML, Roberts EA, Bronstein JM, Dhawan A, Hamilton JP, Rivard AM,
et al. A multidisciplinary approach to the diagnosis and management of Wilson
disease: 2022 practice guidance on Wilson disease from the American Association
for the Study of Liver Diseases. Hepatology. (2022). doi: 10.1002/hep.32801

17. Roberts EA, Schilsky ML. Current and emerging issues in Wilson’s disease.
N Engl J Med. (2023) 389:922–38. doi: 10.1056/NEJMra1903585

18. Santhakumar R, Gayathri K, Ramalingam PK, Manjunath B, Karuppusamy N,
Vetriveeran B, et al. Wilson’s disease with systemic lupus erythematosus. J Assoc
Physicians India. (2016) 64:81–2.

19. Zhang Y, Wang D, Wei W, Zeng X. Wilson’s disease combined with systemic
lupus erythematosus: a case report and literature review. BMC Neurol. (2018) 18:85.
doi: 10.1186/s12883-018-1085-5

20. Shi W, Huang X, Zhang S, Jiao Y. Co-occurring Wilson’s disease and non-
penicillamine-induced systematic lupus erythematosus: a case report and literature
review. Clin Rheumatol. (2020) 40:2485–90. doi: 10.1007/s10067-020-05463-z

21. Hadef D, Slimani S, Lahouel F, Benlahcen B, Bouchair N. 83 Concomitance
of primary systemic lupus erythematosus and Wilson’s disease in a male child: a
case report. Rheumatology. (2022) 61(Suppl 2). doi: 10.1093/rheumatology/
keac496.079
frontiersin.org

https://doi.org/10.2169/internalmedicine.52.9458
https://doi.org/10.1177/0961203320923398
https://doi.org/10.1016/s0168-8278(99)80297-9
https://doi.org/10.1016/s0168-8278(99)80297-9
https://doi.org/10.3390/jcm10215097
https://doi.org/10.3390/jcm10215097
https://doi.org/10.1186/s12876-021-01814-5
https://doi.org/10.1007/s12264-017-0107-4
https://doi.org/10.1007/s12264-017-0107-4
https://doi.org/10.1046/j.1440-1746.2000.02158.x
https://doi.org/10.1097/MPG.0000000000000557
https://doi.org/10.1097/MPG.0000000000000557
https://doi.org/10.1080/20469047.2018.1443411
https://doi.org/10.1080/20469047.2018.1443411
https://doi.org/10.1136/bcr-2019-230721
https://doi.org/10.1136/bcr-2019-230721
https://doi.org/10.1002/hep.32801
https://doi.org/10.1056/NEJMra1903585
https://doi.org/10.1186/s12883-018-1085-5
https://doi.org/10.1007/s10067-020-05463-z
https://doi.org/10.1093/rheumatology/keac496.079
https://doi.org/10.1093/rheumatology/keac496.079
https://doi.org/10.3389/fped.2023.1296426
https://www.frontiersin.org/journals/pediatrics
https://www.frontiersin.org/

	A rare concomitance of Wilson’s disease and systemic lupus erythematosus in a teenage girl: a case report and literature review
	Introduction
	Case description
	Discussion
	Data availability statement
	Ethics statement
	Author contributions
	Funding
	Acknowledgments
	Conflict of interest
	Publisher's note
	References


