Case Report

Ghost on the Valve: Lupus Valvulopathy Without Libman-Sacks Endocarditis
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Systemic lupus erythematosus (SLE) is a relapsing, remitting autoimmune disease characterized by
heterogeneous multisystem involvement. It most commonly presents with constitutional symptom:s,
nonerosive symmetric polyarthritis, mucocutaneous manifestations, and variable renal and
hematological abnormalities. Each presentation carries a different diagnostic weight and is clinically
important. We report a case of a young female with inflammatory polyarthritis, significant non-
vegetative mitral regurgitation suggestive of lupus valvulopathy, and recurrent pregnancy loss due
to secondary antiphospholipid syndrome. Further investigations and systemic evaluations confirmed

a diagnosis of SLE.

Introduction

Systemic Lupus Erythematosus is a multisystem
autoimmune condition characterised by sustained
immune system activation, resulting in the formation of
autoantibodies and protein products that cause immune
complex-mediated damage to tissues and organs.?
Hippocrates is credited with the earliest observation
of skin ulcers linked to systemic lupus erythematosus
(SLE). Later, in 1833, Laurent-Théodore Biett gave the first
formal clinical description of the condition, referring to

it as erythema centrifugum.?
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WHO mortality database shows the international ASMR
for SLE105 was 2.7 deaths per million inhabitants: 4.5
deaths per million inhabitants for women and 0.8 deaths
per million inhabitants for men.* Mortality rates were
strikingly heterogeneous between countries, with a
several hundred-fold variation between countries, from
0.1 deaths per million inhabitants in Morocco to 27.1
deaths per million inhabitants in Saint Lucia. In 2014,
the highest overall ASMR was in Latin America, and the
lowest was in Europe.*

In India, the prevalence has been reported as 3.2 per
100,000 individuals.” Survival data indicate that nearly
85% of patients live at least 10 years after diagnosis,
while about 75% survive for 20 years. Mortality rates are
higher among younger patients, with SLE-related deaths
occurring in 78.9% of individuals under 20 years of age
compared to 18.7% among those aged 70 to 79 years.’

Here, we discuss a case of systemic lupus
erythematosus presenting with classical, textbook-like
multisystem involvement. The patient, referred from a
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peripheral health centre to Rajiv Gandhi Government
General Hospital for evaluation of polyarticular pain, was
found to have inflammatory polyarthritis, lupus nephritis,
non-vegetative mitral regurgitation, and recurrent
pregnancy loss due to secondary antiphospholipid
syndrome, making it a clinically comprehensive and
diagnostically relevant presentation.

Case Presentation

A 25-year-old female presented with joint swelling and
fever for 2 days, along with breathlessness for 1 month.
The patient had been apparently asymptomatic until 2
years prior, after which she experienced two recurrent
abortions, the first in the third trimester at 7 months and
the second in the first trimester at 3 months. Subsequently,
she developed bilateral knee pain and involvement of
multiple small joints, more pronounced in the early
morning. These symptoms were associated with fever,
chills and rigours, lower backache, breathlessness on
exertion, and increased frequency of urination. She also
noticed bilateral lower-limb swelling over the preceding
10 days. There was no history of decreased urine output,
facial puffiness, jaundice, photosensitivity, oral ulcers, or
other comorbid illnesses.

The patient had received a blood transfusion 3
months prior. The exact indication for transfusion could
not be established from the available records; however,
severe anaemia secondary to gynaecological causes
was considered the most likely indication. There was no
significant family history.

On examination, the patient was tachycardic with a
heart rate of 110 beats/minute and blood pressure of 140/80
mmHg. She had mMRC grade III dyspnea with bilateral
pitting pedal oedema. Cardiovascular examination
revealed a high-volume pulse with wide pulse pressure
and a pansystolic murmur best heard over the mitral
area, radiating to the axilla. Respiratory examination
showed decreased air entry in the bilateral basal regions.
Inflammatory polyarthritis involving both small and
large joints was present. Abdominal examination was
unremarkable, and no malar or discoid rash was noted.

Ultrasonography of the abdomen revealed bilateral
grade I renal parenchymal disease and an isoechoic
thrombus measuring 1.7 x 0.6 cm in the hepatic segment of
the inferior vena cava. Electrocardiography demonstrated
atrial fibrillation with an irregularly irregular rhythm
and a ventricular rate of approximately 110 beats/minute.
P waves were absent, the cardiac axis was normal, QRS
complexes were of normal duration, and no significant
ST-T changes were observed.

Transthoracic echocardiography demonstrated
thickening of both anterior and posterior mitral valve
leaflets, restricted mobility of the posterior mitral leaflet,
and doming of the anterior mitral leaflet. No rheumatic
morphological features or valvular vegetations were
identified. Severe mitral regurgitation with a prominent
regurgitant jet was noted. The left atrium was dilated,
measuring 48 x 53 mm, while left ventricular dimensions
measured 60 mm in diastole and 36 mm in systole. Mitral
valve area assessed by two-dimensional planimetry was
3.1 cm? with a peak transmitral gradient of 10 mmHg and
a mean gradient of 6 mmHg. Pulmonary artery systolic
pressure was estimated at 42 mmHg. Left ventricular
systolic function was preserved with an ejection fraction
of 60%. No tricuspid regurgitation, right ventricular
dilatation, pericardial effusion, left atrial appendage clot,
or atrial septal defect was observed. Representative colour
Doppler echocardiographic imaging demonstrating
severe mitral regurgitation is shown in Figure 1.

The patient was confirmed to be a case of Low C3,
C4 Anti-DS DNA positive systemic lupus erythematosus
with non-vegetative valvulopathy and grade ii nephritis,
presenting with secondary APLA positivity.

The patient is currently being managed with
hydroxychloroquine and mycophenolate mofetil
for systemic lupus erythematosus with renal
involvement, along with supportive therapy including

Figure 1: Color Doppler echocardiographic image demonstrating
severe mitral regurgitation jet across the mitral valve in the absence
of valvular vegetations.
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Table 1: Echocardiographic parameters of mitral valve function

Parameter Value Reference range
Mitral valve thickness 14 mm <5mm

Mitral valve area* 3.1 cm? 4-6 cm?

Peak transmitral gradient 10 mmHg <5 mmHg
Mean transmitral gradient 6 mmHg <2 mmHg
Mitral valve maximum velocity 1.64 m/s <1.3m/s

Left atrial dimension 48 x53 mm <40 mm
Pulmonary artery systolic 42 mmHg <35 mmHg
pressure (PASP)

Nephrology investigations suggested IgA nephropathy. Renal
biopsy confirmed grade II lupus nephritis.

Figure 2: Light microscopy showing renal tubular changes in
lupus nephritis

Figure 3: Inmunofluorescence showing granular immune
complex deposition in glomeruli

iron supplementation, proton pump inhibitors, and
antihypertensive agents. She is under regular follow-up
with serial monitoring of renal parameters, complement
levels, and hematological indices.

Figure 4: Light microscopy showing mesangial proliferation in
glomerulus consistent with class II lupus nephritis

Table 2: Basic Laboratory Investigations were as Follows

Parameters Value Reference Range
Hemoglobin 6.2 g/dL 12-16 g/dL
Hematocrit 20.2% 36-46%

WBC 4900/uL 4000-11000 pL
Platelets 2.5 lakh/ pL 1.5-4 Lakh/ uL
INR * 1.03 0.8-1.2

Serum Urea 74 mg/dL 15-40 mg/dL
Creatine 2.3 mg/dL 0.6-1.2 mg/dL
SGOT t 25 U/L 5U/L-40U/L
SGPT t 16 U/L 7U/L-40U/L

(* INR = International Normalized Ratio, t SGOT = Serum Glutamic
Oxaloacetic Transaminase, f SGPT = Serum Glutamic Pyruvic
Transaminase)

Urinalysis showed :

Albumin +1, Trace of Blood in urine, suggesting Acute Kidney Injury

Table 3: Biomarker Investigations showed positivity for

Anti (32 Anti-Cardiolipin Anti Cardiolipin
DS Glycoprotein 1 Antibody Antibody
DNA Immunoglobulin Immunoglobulin Immunoglobulin
G G M
Discussion

Systemic lupus erythematosus is a chronic, multisystem
autoimmune disorder characterized by the production of
autoantibodies and immune complex deposition, leading
to inflammation and damage across multiple organ
systems. It predominantly affects women of reproductive
age and follows a relapsing, remitting course."? The
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Table 4: Tabular comparison of the literature specific to the present case

Characteristics ~ Present case Case 1 Case 2

Age 25 Yr old female 35 Yr old male 33 Yr old female

Chief Joint swelling, fever, and Breathlessness Palpitations, dizziness, and Progressive shortness of breath,

complaints shortness of breath. Repeated chest pain on exertion, bilateral

readmissions pitting oedema, and ascites

Cardiac Non-vegetative lupus valvulopathy, Extensive myocardiolysis and Aortic stenosis, mixed mitral

manifestations  mitral regurgitation, pansystolic murmur interstitial fibrosis, biventricular ~valve disease, and severe
in the mitral area radiating to the axilla, scarring, and impairment. tricuspid regurgitation. TEE*
high-volume pulse, and wide pulse confirmed vegetation on all
pressure mechanical valves

Management  hydroxychloroquine and mycophenolate 6 cycles of outpatient Triple mechanical prosthetic
mofetil with supportive therapy, iron cyclophosphamide before valve replacement surgery, but
supplementation, proton pump inhibitors, being put on maintenance the patient underwent a massive
and antihypertensive agents Azathioprine 100 m/day. stroke and subsequently died

Reference - 13 14

(* TEE - Transesophageal echocardiography)

Table 5: Biomarkers for SLE in the defined criteria of ACR-1997 *, SLICC-2012 *, and EULAR/ACR-2019 ¥.[18]

Proteinuria

Persistent proteinuria > 0.5 g/24 h or >3+, if
quantitation not performed

Proteinuria > 0.5 g/24 h by 24-h urine or equivalent spot
urine protein to creatinine ratio

Urinary casts

Hemolytic anemia

White blood cell count

Antinuclear antibody
levels

Complement 3
Complement 4
Antiphospholipid
antibody

Cellular casts may be red cell, haemoglobin,
granular, tubular, or mixed.

Hemolytic anaemia with reticulocytosis

White blood cell count < 4000/mm3on

2 or more occasions; OR Lymphocyte count <
1500/mm3on 2 or more occasions

An abnormal titer of antinuclear antibody by
immunofluorescence or an equivalent assay at
any point in time and in the absence of drugs
known to be associated with “drug-induced
lupus” syndrome

Complement 3

Complement 4

Antiphospholipid antibody positivity

Evidence of hemolysis, such as reticulocytosis, low
haptoglobin, elevated indirect bilirubin, elevated
Lactate Dehydrogenase, and positive Coombs’
(direct antiglobulin) test

White blood cell count < 4000/mm3

ANAS at a titer of >1:80 on HEp-2 cells or an
equivalent positive test at least once; testing by
immunofluorescence on HEp-2 cells or a solid-
phase ANA screening immunoassay with at least
equivalent performance is highly recommended

Low complement 3

Low complement 4

Anticardiolipin antibodies (IgA'!, IgGY, or IgM™) at
medium or high titer (>40 APL, GPL, or MPL, or >the

99th percentile) or positive anti-B2GPI antibodies'
(IgA, IgG, or IgM) or positive lupus anticoagulant

(* ACR: American College of Rheumatology; + SLICC: Systemic Lupus International Collaborating Clinics;  EULAR: the European
Alliance of Associations for Rheumatology. § ANA: antinuclear antibody; | | IgA: immunoglobulin A; ] IgG: immunoglobulin G; **
IgM: immunoglobulin M; tt anti-B2GPI: anti-B2-glycoprotein I;)

pathogenesis of SLE involves loss of immune tolerance,
formation of autoantibodies, particularly against nuclear
antigens, and deposition of immune complexes in tissues.
This results in complement activation, inflammation, and
tissue injury, often reflected by decreased complement
levels (C3, C4) during active disease.

6

6

Musculoskeletal Features

Musculoskeletal involvement is one of the most common
manifestations of SLE,” occurring in the majority
of patients. It typically presents as a non-erosive,
symmetrical inflammatory polyarthritis involving small
joints, although large joints may also be affected.’®
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Renal Involvement

Renal involvement, most commonly presenting as
lupus nephritis, is a frequent and clinically important
feature of SLE, affecting a significant proportion of
patients.” The disease exhibits a broad histopathological
spectrum, ranging from minimal mesangial involvement
(Class I-II) to more aggressive proliferative forms of
glomerulonephritis.® Early stages, particularly Class
II lupus nephritis, may manifest with relatively mild
findings such as low-grade proteinuria and microscopic
hematuria, yet still reflect underlying systemic disease
activity. Histological classification plays a key role in
prognostication, even when clinical renal manifestations
are subtle or absent.® Importantly, no single modality,
whether light microscopy, electron microscopy, or
immunofluorescence, provides a complete assessment
in isolation, making classification essential. Lower
classes, including Class IIA and IIB, are generally
associated with a more favorable prognosis, and excessive
immunosuppressive therapy should be avoided, given

the increased risk of infections.®

Cardiovascular Involvement

Cardiac valvular involvement in systemic lupus
erythematosus’ is well recognized and is not limited to
overt vegetations. Echocardiographic series have shown
that valvular abnormalities are common in SLE, with
lesions detected in 61% of patients at baseline and 53%
on follow-up, and transesophageal echocardiography
being the most sensitive method for identifying them.’
Classic clinicopathologic work also described severe
mitral regurgitation in SLE as the consequence of
“healing” of Libman-Sacks lesions through scarring
and calcification, supporting the concept that significant
mitral regurgitation may arise from chronic valvular
damage rather than obvious vegetations alone.'
In addition, valvular disease has been linked to
antiphospholipid antibodies, suggesting an immune-
mediated contribution to lupus valvulopathy."! Taken
together, the literature supports that SLE can present
with non-vegetative mitral regurgitation as part of
the broader valvular spectrum of the disease, making
echocardiographic evaluation important even when
classical vegetations are not seen. Studies show that
valvular regurgitation was more frequent and mitral or
aortic regurgitation was more common in patients with
active SLE, but was not related to the duration of SLE.!?

Mucocutaneous Involvement

Mucocutaneous manifestations are among the most
common clinical features of SLE, occurring in a majority

of patients and often serving as early diagnostic clues.
These include malar rash, photosensitivity, oral and nasal
ulcers, and alopecia.6'15 However, their absence does not
exclude the diagnosis.” In the present case, notably, there
were no mucocutaneous manifestations, which may
have contributed to the initial diagnostic challenge, as
the patient lacked the more classical and recognizable
cutaneous features of SLE.

Antiphospholipid Syndrome & Obstetric
Manifestations

A subset of patients with systemic lupus erythematosus
develops antiphospholipid antibodies, leading to
secondary antiphospholipid syndrome (APS), a condition
marked by a prothrombotic tendency.®” This state
increases the risk of both arterial and venous thrombotic
events, in addition to adverse pregnancy outcomes
such as recurrent fetal loss. The diagnosis is supported
by the detection of antibodies, including anti—[32
glycoprotein I (IgG) and anticardiolipin antibodies (IgG
and IgM), which are closely linked to both thrombotic
complications and obstetric morbidity. Evidence
indicates that women with SLE experience higher rates
of pregnancy-related complications compared to the
general population, including miscarriage, preeclampsia,
preterm birth, and low birth weight infants.[16] Among
these, preterm delivery before 37 weeks is particularly
common, occurring in approximately 30-40% of cases,
while preeclampsia has been reported in about 9-23% of
SLE pregnancies.'®!”

Immunological Markers and Biomarkers

Immunological abnormalities are central to the diagnosis
and assessment of disease activity in SLE.” The presence
of antinuclear antibodies and anti-double-stranded DNA
antibodies, along with hypocomplementemia (reduced
C3 and 4 levels), reflects ongoing immune complex—
mediated inflammation.® Low complement levels, in
particular, are associated with active disease and are
commonly seen in patients with renal involvement. About
40% of patients with SLE have anti-Ro/SSA and/or anti-La/
SS-B autoantibodies, which can cross the placenta and
cause neonatal lupus (NL).!%*7

Future Directions

Future efforts should aim to establish well-defined,
consensus-driven guidelines across key domains.
One priority is to develop a structured strategy for
cardiovascular surveillance in patients with SLE,
outlining when to initiate monitoring, how frequently
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to continue it, and the role of baseline tools such as ECG
and echocardiography, along with criteria for escalation
to advanced imaging when initial assessments are
inconclusive. Another important area is the incorporation
of biomarker evaluation into routine care to enable earlier
detection of cardiovascular risk; relevant markers may
include troponins, inflammatory indices such as CRP
and ESR, autoantibody profiles, and other emerging
indicators. The creation of validated risk stratification
models could further assist in identifying patients who
would derive the greatest benefit from early intervention.
In addition, longitudinal cohort studies and registry-
based data are needed to better understand the long-term
clinical impact of imaging modalities and biomarker-
guided strategies. Novel therapeutic approaches,
particularly CAR-T cell therapy, also hold significant
promise in SLE management, and future research should
focus on improving target specificity, ensuring safety,
and confirming sustained efficacy through large-scale
clinical trials.!#!

Conclusion

Systemic lupus erythematosus typically manifests
in females of reproductive age with multisystem
involvement. Cardiac manifestations most commonly
include Libman-Sacks endocarditis affecting the mitral
valve. Non-vegetative mitral regurgitation represents
an under-recognised form of lupus valvulopathy.
Antiphospholipid antibodies, particularly anti-32
glycoprotein I IgG and anticardiolipin antibodies (IgG
and IgM), are associated with valvular involvement and
recurrent pregnancy loss, while low C3 and C4 indicate
active disease.

In this patient, non-vegetative mitral regurgitation
with inflammatory polyarthritis, class II lupus
nephritis, recurrent pregnancy loss due to secondary
antiphospholipid syndrome, and hypocomplementemia
led to a complex presentation. The diagnosis of SLE
with secondary antiphospholipid syndrome was
established after evaluation. The patient is currently on
hydroxychloroquine and mycophenolate mofetil and is
under regular follow-up, showing stabilization of disease
activity.

References

1. Bertsias GK, Pamfil C, Fanouriakis A, Boumpas DT. Diagnostic
criteria for systemic lupus erythematosus: has the time
come? Nat Rev Rheumatol. 2013 Nov;9(11):687-94. doi: 10.1038/
nrrheum.2013.103. Epub 2013 Jul 9. PMID: 23838616.

2. Rahman A, Isenberg DA. Systemic lupus erythematosus. N Engl ]

10.

11.

12.

Med. 2008 Feb 28;358(9):929-39. doi: 10.1056/NEJMra071297. PMID:
18305268.

PreetiN, Suriya Prakash S, Selva Krishna R, Varuna Priya C, Manoj
Kumar M, Yogesh S, Sahasyaa Adalarasan, Balamanikandan P,
Jayaprakash N, Hariharan C. Antinuclear Antibody Negative
Systemic Lupus Erythematosus Presenting as Cryoglobulinemic
Vasculitis: A Diagnostic Challenge. Acta Medica International
13(1):-, Apr 2026.

Barber MRW, Drenkard C, Falasinnu T, Hoi A, Mak A, Kow NY, et
al. Global epidemiology of systemic lupus erythematosus. Nature
Reviews Rheumatology. 2021 Sep 1;17(9):515-32.

Chunhuan Lao, Douglas White, Kannaiyan Rabindranath,
Philippa Van Dantzig, Donna Foxall, Ross Lawrenson, Mortality
and causes of death in systemic lupus erythematosus in New
Zealand: a population-based study, Rheumatology, Volume
63, Issue 6, June 2024, Pages 1560-1567, https://doi.org/10.1093/
rheumatology/kead427https://pmc.ncbi.nlm.nih.gov/articles/
PMC1769989/pdf/jcp05600481.pdf

Mok CC, Lau CS. Pathogenesis of systemic lupus erythematosus.
J Clin Pathol. 2003 Jul;56(7):481-90. doi: 10.1136/jcp.56.7.481. PMID:
12835292; PMCID: PMC1769989.

Aringer M, Brinks R, Dorner T, Daikh D, Mosca M, Ramsey-
Goldman R, Smolen JS, Wofsy D, Boumpas DT, Kamen DL, Jayne
D, Cervera R, Costedoat-Chalumeau N, Diamond B, Gladman DD,
Hahn B, Hiepe F, Jacobsen S, Khanna D, Lerstrem K, Massarotti
E, McCune J, Ruiz-Irastorza G, Sanchez-Guerrero J, Schneider M,
Urowitz M, Bertsias G, Hoyer BF, Leuchten N, Schmajuk G, Tani
C, Tedeschi SK, Touma Z, Anic B, Assan F, Chan TM, Clarke AE,
Crow MK, Czirjak L, Doria A, Graninger W, Halda-Kiss B, Hasni
S, Izmirly PM, Jung M, Kumanovics G, Mariette X, Padjen I, Pego-
Reigosa JM, Romero-Diaz ], Rua-Figueroa I, Seror R, Stummuvoll
GH, Tanaka Y, Tektonidou MG, Vasconcelos C, Vital EM, Wallace
DJ, Yavuz S, Meroni PL, Fritzler M], Naden R, Costenbader K,
Johnson SR. European League Against Rheumatism (EULAR)/
American College of Rheumatology (ACR) SLE classification
criteria item performance. Ann Rheum Dis. 2021 Jun;80(6):775-781.
doi: 10.1136/annrheumdis-2020-219373. Epub 2021 Feb 10. PMID:
33568386.

Appel GB, Silva FG, Pirani CL, Meltzer JI, Estes D. Renal
involvement in systemic lupud erythematosus (SLE): a study
of 56 patients emphasising histologic classification. Medicine
(Baltimore). 1978 Sep;57(5):371-410. doi: 10.1097/00005792-
197809000-00001. PMID: 682942

Roldan CA, Shively BK, Crawford MH. An echocardiographic
study of valvular heart disease associated with systemic lupus
erythematosus. N Engl ] Med. 1996 Nov 7;335(19):1424-30. doi:
10.1056/NEJM199611073351903. PMID: 8875919.

Bulkley, B. H., & Roberts, W. C. (1975). Systemic lupus erythematosus
as a cause of severe mitral regurgitation. The American Journal
of Cardiology, 35(2), 305-308. https://doi.org/10.1016/0002-
9149(75)90018-1

Leszczynski P, Straburzynska-Migaj E, Korczowska I, Lacki
JK, Mackiewicz S. Cardiac valvular disease in patients with
systemic lupus erythematosus. Relationship with anticardiolipin
antibodies. Clin Rheumatol. 2003 Dec;22(6):405-8. doi: 10.1007/
s10067-003-0751-0. Epub 2003 Oct 14. PMID: 14677016.

Crozier IG, Li E, Milne M], Nicholls MGary. Cardiac involvement
in systemic lupus erythematosus detected by echocardiography.
The American Journal of Cardiology. 1990 May;65(16):1145-8.
https://doi.org/10.1016/0002-9149(90)90329-Y



Ghost on the Valve: Lupus Valvulopathy Without Libman-Sacks Endocarditis

213

13.

14.

15.

16.

Ashrafi R, Garg P, McKay E, Gosney ], Chuah S, Davis G.
Aggressive cardiacinvolvement in systemic lupus erythematosus:
a case report and a comprehensive literature review. Cardiol Res
Pract. 2011 Feb 15;2011:578390. doi: 10.4061/2011/578390. PMID:
21350606; PMCID: PMC3042616.

Naderi Mahabadi A, Alhaddad B, Ballou S. Triple Valvulopathy
and Jaccoud’s Arthropathy: A Case Report and Literature Review.
Case Rep Rheumatol. 2016;2016:4147068. doi: 10.1155/2016/4147068.
Epub 2016 Jun 28. PMID: 27433366; PMCID: PMC4940530.
TUFFANELLI DL, DUBOIS EL. CUTANEOUS MANIFESTATIONS
OF SYSTEMIC LUPUS ERYTHEMATOSUS. Arch Dermatol. 1964
Oct;90:377-86. doi: 10.1001/archderm.1964.01600040005001. PMID:
14184481.

Yasmeen S, Wilkins EE, Field NT, Sheikh RA, Gilbert WM.

17.

18.

19.

Pregnancy outcomes in women with systemic lupus erythematosus.
J Matern Fetal Med. 2001 Apr;10(2):91-6. doi: 10.1080/714904302.
PMID: 11392599.

Zucchi, D,, Tani, C., & Mosca, M. (2024). Reproductive healthin RA,
Lupus, and APS. JCR: Journal of Clinical Rheumatology, 30(7S).
https://doi.org/10.1097/rhu.0000000000002141

Yu H, Nagafuchi Y, Fujio K. Clinical and Immunological
Biomarkers for Systemic Lupus Erythematosus. Biomolecules.
2021 Jun 22;11(7):928. doi: 10.3390/biom11070928. PMID: 34206696;
PMCID: PMC8301935.

Tu,M,, Liu, W,, Wei, Y., Cao, K., Du, X,, &Ju, J. (2026). Inmunotherapy
Strategies for Systemic Lupus Erythematosus: Focusing on CAR-T
Cell Therapy. Immunological Investigations, 55(1), 200-226. https://
doi.org/10.1080/08820139.2025.2574351



