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Background: Cardiovascular disease (CVD) is a leading cause of mortality 
in patients with systemic lupus erythematosus (SLE, female:male ratio of 9:1) 
through accelerated atherosclerosis, the build-up of lipids and inflammation in 
the major artery walls, compared to age and sex matched healthy individuals. 
This is due to chronic inflammation, dyslipidaemia and other cardiometabolic 
defects that exacerbate with age (1). SLE in women aged of 35-44 increases the 
risk of coronary artery disease by 50 times and there is a 100-300-fold increased 
CVD-related mortality risk in young patients that develop SLE before the age of 
18. Investigating metabolic defects in young patients and how they progress with 
age could help us understand the progressive mechanisms of atherosclerosis 
in SLE.
Objectives: This study investigated detailed changes in the metabolomic profile 
of female patients with SLE and matched healthy controls across age.
Methods: Serum NMR metabolomics (>250 metabolites, Nightingale) covering 
glycolysis metabolites, amino acids and 130 lipid measures was performed on 
serum from a cohort of female SLE patients (n=164, 13-72 years of age, median 
35) and matched healthy controls (HCs, n=120, 15-76 years of age, median 
36) and analysed by linear regression and Venn analysis. Multiple t-tests (cor-
rected for multiple comparisons by false discovery rate) were used to assess 
unique metabolic changes by age group between SLE patients and HCs (≤25, 
n=62/43; 26-49, n=50/46; ≥50, n=52/31) and dysregulated metabolic pathways 
were assessed using metaboanalyst software. The metabolic impact of disease 
activity measures and treatments was assessed by Spearman correlations and 
unpaired t-tests respectively.
Results: Twenty-five metabolites were significantly altered in all SLE age 
groups compared to HCs, dominated by atheroprotective high density lipo-
protein (HDL) subsets and their surface-bound peptide, apolipoprotein(Apo)
A1, all of which were significantly decreased in SLE compared to HCs 
(p<0.0001 in ages combined). In addition, the concentration of glycoprotein 
acetyls (GlycA, inflammatory biomarker) was increased in SLE in all age 
groups compared to HCs (p<0.0001 in ages combined). Importantly, ApoA1 
correlated negatively with disease activity measures (SLEDAI, p=0.005; 
BILAG, p=0.0009; dsDNA, p=0.003; ESR, p=0.0006) and positively with 
lymphocyte count (p=0.0005), whilst GlycA correlated positively with ESR 
(p<0.0001) and CRP (p<0.0001). Alternatively, metabolites unique to spe-
cific age groups in SLE compared to HCs included reduced amino acid 
subsets in the ≤25 age group, increased atherogenic very low density lipo-
proteins and reduced polyunsaturated fatty acids in the 26-49 age group, 
and increased atherogenic low density lipoproteins in the ≥50 age group. 
Separately, metabolites associated with the glycolysis pathway (p=0.004, 
metaboanalyist), including acetone, citrate, creatinine, glycerol, lactate and 
pyruvate, had significant positive correlations with age in SLE patients, but 
not in HCs. These metabolites were not significantly associated with dis-
ease activity measures. However, pyruvate (p=0.01) and lactate (p=0.009) 
were significantly upregulated in prednisolone treated patients, whilst citrate 
(p=0.002) and creatinine (p= 0.005) were downregulated in hydroxychloro-
quine treated patients.
Conclusion: Increasing HDL (ApoA1) levels whilst maintaining low disease 
activity in patients with SLE from a young age could improve cardiometabolic risk 
outcomes. This could be achieved through improved nutrition, lipid targeted ther-
apies and better treatment strategies. Focusing on understanding and monitor-
ing biomarkers of the glycolytic pathway could aid treatment decisions and help 
avoid adverse metabolic effects of current anti-inflammatory therapies in SLE (1).
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Background: Systemic lupus erythematosus (SLE) frequently affects the nerv-
ous system (NPSLE), however, its pathogenesis is only partly understood. 
We have previously characterized the behavioral phenotype of the NZΒ/W-F1 
lupus-prone mouse which recapitulates the NPSLE phenotype exhibiting 

hippocampal-linked behavior including depressive-like disorder, anxiety and cog-
nitive impairment both at early and late stages of the disease characterized by a 
profound hippocampal inflammatory response1,2. Defective hippocampal neural 
stem cell (hNSC) response is associated with cognitive dysfunction, depression 
and anxiety, all of which represent common neuropsychiatric features of both 
human and murine SLE.
Objectives: To further investigate the hippocampal neurogenesis in lupus mice 
and determine its involvement in disease pathogenesis.
Methods: All experiments were performed in female NZW/NZB F1 and C57BL/6 
(WT) mice at the age of 3 months (pre-nephritic) and 6 months (nephritic stage) 
(n=5-8/condition/experiment). Neurogenesis was assessed in sagittal sections 
of hippocampus by immunohistochemical staining (DCX, Sox2, GFAP, Iba1) and 
morphological criteria. RNA-sequencing was performed in hippocampal tissue 
followed by pathway and enrichment analysis. Apoptosis (cleaved-caspase 3) 
and immune cell infiltration (CD11b, CD45, Ly6G, Ly6C, MHC-II, CD4, CD8, 
B220, Iba1, CD80, CD86, Argianse-1, iNOS) were assessed by flow-cytometry. 
Cytokines levels were measured by Legendplex. Ex vivo assays were performed 
in adult hippocampal neural stem cells extracted by 2-month-old female WT mice.
Results: We identified a profound disruption (~2-fold) of hippocampal neurogen-
esis (decreased DCX+ cells) both at 3 ad 6 month-old lupus mice together with 
decreased differentiated cells in both time-points, suggesting that lupus mice 
exhibit impaired neuronal differentiation. Although the number of the neuronal 
precursors radial glial-like cells (RGLs) was normal at pre-nephritic stage, lupus 
mice express increased number of both activated RGLs (Sox2+/GFAP+) and 
proliferating neuronal progenitors (Sox2+ cells) indicating enhanced self-renewal 
ability of neural precursors and augmented proliferation. Levels of cleaved-
caspase 3 were elevated in lupus hippocampus supporting increased hippocam-
pal apoptosis. Transcriptomic analysis of hippocampal tissue revealed a profound 
inflammatory response in lupus mice. Flow-cytometry analyses showed a pro-
nounced immune cell trafficking in lupus hippocampus with a myeloid predom-
inant response –involving predominantly the microglia- both at early and late 
stages of the disease. Multiplex assays revealed elevated levels of IL-6 and IL-18 
in lupus hippocampus. Ex vivo exposure of adult hNSCs to IL-6 or IL-18 promoted 
cell proliferation and induced apoptosis.
Conclusion: The NZB/W-F1 mouse model of SLE exhibits defective neurogen-
esis due to increased apoptosis, and decreased differentiation of neuronal pro-
genitors. Inflammation in lupus hippocampus results in elevated levels of IL-6 
and IL-18 with both cytokines negatively affecting the hNSCs response. IL-6 and 
IL-18 may induce behavioral changes in NZB/W-F1 lupus mediated by altered 
neurogenesis and may represent therapeutic targets in NPSLE.
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Background: Data on fluctuation of antibodies directed against domain 1 
(anti-D1) of β

2
-glycoprotein I (β

2
GPI) are scarce. Patients with antiphospholipid 

syndrome (APS) and all three criteria tests for antiphospholipid antibodies (aPL) 
display higher titers of anti-D1, which correlate with anti-β

2
GPI levels.

Objectives: This project aims at evaluating predictors of the variation of anti-D1 
titers over time in a large international cohort of persistently aPL positive patients.
Methods: AntiPhospholipid Syndrome Alliance For Clinical Trials and Interna-
tiOnal Networking (APS ACTION) Registry was created to study the course of 
persistently aPL-positive patients with or without autoimmune disorders over at 
least 10 years. Inclusion criteria are positive aPL by Updated Sapporo Criteria 
tested within one year prior to enrolment. Patients are followed every 12±3 months 
with clinical data and blood collection. Patients with available blood samples from 
at least three time points were included in this analysis. Anti-β

2
GPI and anti-D1 

IgG were tested by chemiluminescence (BioFlash, Werfen) at APS ACTION core 
laboratories. Positive results were defined as >20 CU, according to the manufac-
turer. Clinical data were retrieved from APS ACTION online database. Anti-D1 titers 
within the same subject were compared by Friedman’s test. A mixed linear model 
was built to identify predictors of the fluctuation of anti-D1 antibody titers over time.
Results: In this longitudinal study, 230 patients with anti-D1 tested at 4 time 
points were included (Table 1). Patients with thrombotic APS had anti-D1 titers 
significantly higher than those without thrombosis (p=0.022). Among 135 patients 
with at least one anti-D1 positive result, anti-D1 titers varied significantly over time 
(Friedman statistics: 508.5, p<0.0001; anti-D1 geometric mean at baseline 189.0; 

T1 132.3 [-15%]; T2 113.8 [-17%]; T3 109.2 [-6% versus T2, -38% versus T1]). 
Anti-D1 titers were significantly higher at baseline compared to T3 (p=0.029). In 
the 4 years of follow-up, 18 new thrombotic events occurred. Patients with dou-
ble/triple aPL positivity displayed 12.5 fold increase [95%CI 7.4-20.0] in baseline 
anti-D1 titers. After adjustment for age, gender and number of positive aPL tests, 
the fluctuation of anti-D1 titers was associated with treatment with hydroxychloro-
quine (HCQ) at each time-point. In particular, treatment with HCQ, but not those 
with conventional immunosuppressors, was associated with a 1.3-fold decrease 
in anti-D1 titers [95%CI 1.1-1.5]. In the same multivariable model, incident vascu-
lar events were associated with a 1.5 fold increase of anti-D1 titers. A concomi-
tant diagnosis of systemic lupus erythematosus did not affect the fluctuation of 
anti-D1 titers.
Conclusion: Treatment with HCQ and vascular events during follow-up were 
identified as significant predictors of the fluctuation of anti-D1 antibody titers over 
time.
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Background: Although the pathogenesis of lupus nephritis (NL) is not com-
pletely clear, it is known that the production of anti-dsDNA or anti-C1q antibodies 
is related to its activity [1]. Despite treatment, approximately 30-40% of patients 
continue to present a significant number of renal outbreaks [2]. Therefore, there 
is a growing interest in the development of more specific drugs. As B cells play 
a central role in the pathogenesis of SLE, the therapy CAR-T cells has been 
studied reporting good results for the prevention and also for as treatment in 
murine lupus models [3,4]. Recently, a new selective immunotherapy for autoim-
mune diseases has been demonstrated by modifying the T cells with a chimeric 
autoantigen receptor (CAAR) [5]. This novel therapeutic approach could be ben-
eficial in NL with the aim of depleting only anti-DNA producing B cells. In this 
way, the benefits of anti-CD20 biologics would be obtained, but it would be much 
more specific, personalized and, surely, effective since only the self-reactive B 
cells would be destroyed.
Objectives: To study CAAR-Tcell anti-dsDNA and anti-C1q therapy in NL 
through in vitro experiments (primary cells and kidney organoids).
Methods: Synthesis of 6 CAAR anti-dDNA that will be transfected in the primary 
T cells extracted from patients with NL and healthy controls (N = 10 per group). 
Through in vitro experiments their ability to lyse the B cells that produce anti-
dsDNA or anti-C1q will be evaluated. The two CAAR-Tcell models that is most 
effective will be evaluated using kidney organoid models obtained from human 
samples.
Results: We engineered six human T cells models to express a chimeric 
autoantibody receptor (CAAR), consisting lupus nephritis autoantigen. As 
antigens for anti-DNA produced B cells, we designed Heparanase1/2, His-
tone1 and alpha actinin 1/2 CAAR-Tcells. For anti-C1q produced B cells, we 
used C1q protein fused to CD19-CD3 signaling domains. The CAAR-Tcells 
models that exhibited specify cytotoxicity in vitro againts B cells producing 

Table 1. Demographic and Clinical Characteristics of 230 APS ACTION 
Registry Patients with anti-D1 tested ≥3 time points during the follow-up

 Anti-D1 pos 
samples

Anti-D1 neg 
samples

p-value Overall 
sample

(n=135) (n=95) (n=230)

Age [years] mean (SD) 
42.3 (11.8) 48.8 (13.0) 0.0001 45.0 (12.7)

%Female (n) 71.9 (97) 65.3 (62) 0.358 69.1 (159)
Associated systemic autoim-

mune disease
39.3 (53) 44.2 (42) 0.539 41.3 (95)

aPL without APS 19.3 (26) 34.7 (33) 0.010 25.7 (59)
Thrombotic APS 54.1 (73) 53.7 (51) 53.9 (124)
Obstetric APS 11.9 (16) 5.3 (5) 9.1 (21)
Thrombotic/+obstetric APS 14.8 (20) 6.3 (6) 11.3 (26)
aCL IgG 89.5 (119/133) 25.5 (24/94) <0.0001 63.0 (143/227)
aCL, IgM 36.1 (48/133) 27.7 (26/94) 0.234 32.6 (74/227)
Anti-2GPI, IgG 93.2 (124/133) 39.4 (37/94) <0.0001 70.9 (161/227)
Anti-2GPI, IgM 34.6 (46/133) 21.3 (20/94) 0.043 29.1 (66/227)
LA 82.8 (82/99) 59.5 (44/74) 0.001 72.8 (126/173)
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