quality of life. Despite treatment with glucocorticoids, antimalarials,
and traditional immunosuppressive treatments, cutancous disease in LE
represents an ongoing therapeutic challenge; yet biological agents and small
molecule inhibitors show promise. The exclusion of most CLE patients from
LE trials designed for SLE has resulted in a lack of approved treatments for
CLE. Furthermore, skin disease improvement in LE is often only recorded
as a secondary outcome in these trials. We conducted a systematic review
and network meta-analysis to summarize the existing biological agents and
small molecule inhibitors used to treat LE and their comparative effect on
CLE discasc activity.

Methods: We systematically scarched  MEDLINE, Embase, and
CENTRAL to October 6%, 2024, for randomized controlled trials (RCTs)
assessing the impact of biologics and/or small molecule inhibitors on
cutancous discase activity, as measured by Cutancous LE Discase Area
and Severity Index-Activity scores (CLASI-A, 0-70, lower scores better) in
patients with cutaneous or systemic LE. Pairs of reviewers independently
screened citations. We extracted relevant trial characteristics and CLASI-A
outcome data according to the intention-to-treat principle and assessed
risk of bias using Cochrane’s Risk of Bias 2.0 tool for RCTs. Random
effects network meta-analyses pooled effect estimates for the probability
of achieving CLASI-50 (a 50% improvement in baseline CLASI-A scores).
We applied the GRADE approach to inform our ratings of the certainty of
evidence.

Results: We identified 43 unique RCTs randomizing 8,725 patients
with systemic or cutancous LE (median [range] of mean age: 42.8
[30.6-54.0] years; median 93% female). Most RCTs evaluated improvement
in CLASI-A scores as a secondary outcome (n = 39, 91%). The median (range)
CLASI-A score at baseline was 7.8 (2.53-23.5) points. A total of 33 unique
interventions were evaluated across the included studies (Figure 1). Seven
(16%) trials were judged to be at a high risk of bias, with common reasons
being early termination of the trial and high rates of missing outcome data.
Compared to placebo, high certainty evidence shows that anifrolumab
increases the probability of achieving CLASI-50 (odds ratio [OR] 2.14,
95% CI 1.34-3.42; risk difference [RD] 18.8% more, 95% CI 7.3%-29.1%;
Figure 2). Moderate certainty evidence suggests that deucravacitinib
(OR 8.28, 95% CI 2.53-27.06; RD 43.2% more, 95% CI 22.6%-52.3%),
litifilimab (OR 2.24, 95% CI 1.20-4.18; RD 19.8% more, 95% CI
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Figure 1.

4.5%-32.9%), and sifalimumab (OR 2.33, 95% CI 1.03-5.29; RD
20.7% more, 95% CI 0.7%-37.0%) increase the probability of achieving
CLASI-50. Low certainty evidence suggests that daxdilimab (OR 3.11,95%
CI0.72-13.43; RD 27.1% more, 95% CI 7.8% fewer to 48.0% more) may
increase the probability of achieving CLASI-50. Baricitinib and iberdomide
probably have little to no difference on CLASI-50 responses (moderate
certainty) and brepocitinib may have little to no difference on CLASI-50
responses (low certainty).

Figure 2.

Conclusions: Among patients with systemic or cutaneous LE, anifrolumab,
deucravacitinib, litifilimab, and sifalimumab increased the probability of
achieving CLASI-50 response compared to placebo. These agents act by
inhibiting part of the type-1 interferon pathway and may have clinical utility
in improving the lives of CLE patients.
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Background/Purpose: Patients with features of systemic lupus
erythematosus (SLE) who do not have sufficient criteria to be classified can
be designated as having incomplete lupus (ILE). This is a common condition
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seen in clinical practice and it has further significance as a group that has
high risk of progression to SLE. Identification and treatment of those at risk
has the potential to reduce the severity and incidence of SLE.

Methods: Based on previous studies, hydroxychloroquine (HCQ) was
chosen as an intervention for a randomized, double-blind, placebo-
controlled trial to determine whether the rate of accumulation of clinical and
immunologic features of SLE as defined by the 2012 SLICC criteria could be
reduced. ILE was defined as ANA positivity with one or 2 additional criteria
from the SLICC 2012 list. Males and females 15 to 49 years of age were
eligible for enrollment. After baseline evaluation including ophthalmologic
exam, participants were randomized 1:1 to HCQ or placebo. Evaluations
at 3-month intervals included clinical and laboratory measures as well
as patient-reported outcomes (PROs). Treatment was continued for 24
months, but if SLICC criteria were satisfied sooner, patients exited the
study. Ophthalmologic exams were carried out at conclusion of treatment.
Results: A total of 187 ILE patients were randomized at 7 sites in the USA.
After excluding 7 patients found to have SLE criteria at baseline when
pending laboratory data were completed, 180 patients were available for
analysis; 92 were randomized to HCQ and 88 received placebo. The mean
age was 33 years, 91.1% were female and 74.4% were White individuals. At
randomization, 65.6% had 2 SLICC criteria; the remainder had 3 SLICC
criteria. The most common manifestations involved skin and joints.
SLE per criteria developed in 24 participants (13.3%) during the trial
who were terminated early and 40 (22%) developed additional SLICC
criteria. The primary outcome was the rate of acquisition of SLICC
criteria analyzed via a generalized linear mixed-effects model, with an
embedded ordinal logistic regression, comparing the changes over time
for the 2 arms. This showed similar slopes in the 2 groups (P=0.72). The
odds of progressing to a higher SLICC score relative to the previous
score was 14% smaller for every 3-month increase in time for the HCQ
group and 18% smaller for the placebo group, a difference which was not
statistically significant (P=0.69). A key secondary outcome was time to
progression to SLE. Using a Cox proportional hazards regression model,
the hazard of progressing to SLE was 10% higher for the HCQ group
than for placebo, which was not a statistically significant difference
(P=0.81). Adverse events were similar in the 2 groups and no serious
adverse events related to use of HCQ were recorded. Five individuals
were excluded from entry due to abnormal ophthalmologic findings;
none developed during the trial.

Conclusions: The SMILE results do not endorse the use of HCQ to prevent
accumulation of SLICC SLE criteria. However, the definition of ILE used
in SMILE does include individuals who are at risk for progressive discase
and may be useful in future studies of preventive therapies. Other ongoing
analyses will determine whether autoantibodies, inflammatory mediators or

PROs were related to progressive illness or use of HCQ.
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Background/Purpose: Belimumab, a human IgGIL monoclonal
antibody that selectively binds B lymphocyte stimulator, was first
approved in 2011. It is the only biologic approved for both lupus
nephritis (LN) and systemic lupus erythematosus (SLE). With greater
than 10 years of real-world experience, EULAR acknowledged early
use of belimumab in SLE, and ACR recommends its use in LN.
Reinforcing the central role of B cells in LN immunopathogenesis, phase
3 trials successfully investigated belimumab (BLISS-LN; NCT01639339
[1]) and obinutuzumab (REGENCY; NCT04221477) in biopsy-proven
active LN plus standard therapy (ST). Study differences (eg, populations,
concomitant medications, endpoint timings and definitions) present
challenges in comparing LN trial outcomes. In this regard, BLISS-
LN’s unique design allowed inclusion of pure ISN/RPS class V and
cyclophosphamide ST. To better align with the design of the REGENCY
and NOBILITY (NCT02550652) trials, we analyzed post hoc a BLISS-LN
subgroup of patients with active class III or IV LN + concomitant class V
who received mycophenolate mofetil (MMF) ST (i, excluding pure class V
and cyclophosphamide ST).

Methods: BLISS-LN was a 104-week global trial of 448 adult patients
with active class III or IV (+ concomitant class V) or pure Class V LN.[1]
Key features of the BLISS-LN study design (Table 1) included a stringent
complete renal response (CRR) definition that differs from other trials
(BLISS-LN-CRR defined as urinary protein-to-creatinine ratio [uPCR]
<0.5, eGFR <10% below the preflare value or 290 mL/minute/1.73 m? and
no rescuce therapy).[1] Additionally, BLISS-LN-CRR defined treatment
failure as use of prohibited therapy and not achieving mandatory prednisone
taper to <10 mg/day by Week 24.

Results: Of the overall 448 patients in BLISS-LN, 271 had active class
III or IV LN + concomitant class V and received MMF ST. CRR data
for this subgroup (referred to as the “MMF subgroup”) using prespecified
definitions are shown in Table 2. At Week 76 in the MMF subgroup,

Table 1: Key Features of the BLISS-LN Study Design

Study Design BLISS-LN

Component (Belimumab - NCT01639339)

Key Endpoints Primary endpoint: PERR at Week 104

Key secondary endpoint: CRR at Week 104

uPCR £0.7; eGFR no worse than 20% below the pre-flare value or
260 mUmin/1.73 m?, and prednisone dose =10 mg/day at Week 24;
and no rescue therapy except for short-term rescue in Weeks 24-76
for reasons other than LN. No GC rescue treatments were allowed in
Weeks 76-104

uPCR <0.5; eGFR no worse than 10% below the pre-flare value or
290 mU/min/1.73 m?, and prednisone dose <10 mg/day at Week 24;
and no rescue therapy except for short-term rescue in Weeks 24-76
for reasons other than LN. No GC rescue treatments were allowed in

PERR Definition

CRR Definition

Weeks 76-104

Recruitment N = 448; Americas, Europe, China, South Korea, Thailand, Taiwan,
Philippines

LN Classes Class lll or IV (* concomitant class V), or pure class VLN

Study Treatment Belimumab IV 10 mg/kg every 28 days to Week 100

Procedure

Standard Therapy Induction therapy with IV CYC (500 mg every 2 weeks) or MMF (target
(Excluding GC) 3 g/day).
Maintenance therapy of AZA (2 mg/kg per day) or MMF (1-2 g/day)

GC Use at Oral prednisone (s60 mg/day)

Induction Optional 1-3 IV methylprednisolone pulses (500-1000 mg each) at
induction

GC Tapering Mandatory taper to <10 mg/day prednisone by Week 24, as part of

Schedule PERR and CRR endpoints. Permitted short-term rescue treatment
between Weeks 24 and 76 for non-LN reasons. Patients violating GC
regimen rules considered as treatment failures

Prohibited B-cell therapy and any non-belimumab biologics.

Medications CYC induction within 3 months before trial initiation

Premedication None required
AZA, azathioprine; CRR, complete renal response; CYC, cyclophosphamide; eGFR, estimated
glomerular filtration rate; IV, intravenous; PERR, primary efficacy renal response; uPCR, urinary
protein-to-creatinine ratio.
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Table 2: BLISS-LN CRR Responder Data at Weeks 76 and 104 for a Subgroup of
Patients Receiving MMF with Active Class lll or IV LN £ Concomitant Class V

CRR CRR CRR!'
Class lllor IV ClassllloriV+V ClassllloriVs
Pure Proliferative Mixed Prolifi ive/ c i ClassV
Membranous Pure Proliferative and

(MMF Subgroup)*

(MMF Subgroup)* Mixed Proliferative/

Membranous
(MMF Subgroup)*
BEL PBO BEL PBO BEL PBO
(n=94) (n=96) (n=41) (n=40) (n=135) (n=136)

Week 76

CRR

Reapanders 37.2% 25.0% 29.3% 20.0% 34.8% 23.5%

Treatment

Difference 12.2% 9.3% 11.3%

vs PBO
Week 104

(R:::ponders 35.1% 17.7% 26.8% 17.5% 32.6% 17.6%

Treatment 17.4% 9.3%

Difference OR: 2.34¢ OR: 1.86¢ 14.9%

vs PBO (95% CI: 1.17-4.69) (959 CI: 0.61-5.66)

*Data shown are for a post hoc subgroup of patients who received MMF standard therapy (No
CYC). 'CRR responder rates for the combined subgroups “Class Ill or IV” and “Class lll or IV + V"
were manually calculated using data on the number of responders in each subgroup. *OR adjusted
for race, baseline uPCR and baseline eGFR.

BEL, belimumab; CRR, complete renal response; Cl, confidence interval; MMF, mycophenolate
mofetil; OR, odds ratio; PBO, placebo.

BLISS-LN-CRR treatment difference between belimumab and placebo was
11.3% for class III or IV * concomitant class V, and 12.2% for class III or
IV only. At Week 104, BLISS-LN-CRR treatment difference was 14.9% for
class III or IV + concomitant class V, and 17.4% for class III or IV only.
Regarding safety, in the BLISS-LN MMF subgroup, serious adverse events
up to Week 104 were lower with belimumab (24.4%, n=40/164) than
placebo (32.1%, n=53/165).

Conclusions: Building on the extensively demonstrated safety[2] and
efficacy profiles of belimumab across SLE and LN, this posz hoc subgroup
analysis of patients with active class III or IV LN + concomitant class V
receiving MMF in BLISS-LN demonstrated enhanced renal responses
with belimumab vs placebo at Weeks 76 and 104. This improved outcome
is also observed when compared to the overall BLISS-LN population.[1]
Belimumab has additionally been shown to be safe and efficacious in patients
with LN in the real world.[3] Benefit/risk profiles, real-world effectiveness
and data from extrarenal SLE should be considered to inform LN treatment
decisions. References: [1.] Furie R. N Engl ] Med 2020;383:1117-28.
[2.] Wallace D. Arthritis Rheumatol 2019;71:1125-34. [3.] Gatto M. ]
Autoimmun 2021;124:1027-9. Funding: GSK.
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Background/Purpose: Lupus nephritis (LN) is a common complication
of systemic lupus erythematosus that presents a high risk of end-stage renal
disease. Clinically, the therapy of lupus nephritis mainly depends on the
renal pathological LN classification by renal biopsy. However, the renal
biopsy could not repeated as much as clinically request for invasiveness

and the renal outcomes are still unsatisfactory. Thus, noninvasive tools
stratifying LN patients are urgently needed.

Methods: Here, we collected 112 urine samples from LN patients on the day
before they received renal biopsy and performed in-depth urine proteomics
test. Associations between urinary proteomic analysis with clinical features,
pathological data, and laboratory findings were further investigated.
Results: Unsupervised clustering distinguished 4 molecular subtypes
(typel-4). Type 1 was marked with high expression of immunomodulatory
proteins and associated with renal pathological findings of higher LN
pathological acute index (AI) including more cellular/cytofibrous crescent
and increased leukocyte infiltration in glomeruli. Clinically, patients
with type 1 showed a higher proportion of renal response rate (83%) to
prednisone combined with mycophenolate mofetil. In patients with type 2,
keratins were significantly upregulated, indicating their role in cell structure
maintaining. Type 3 displayed the overactivation of complement system
with higher expression of complement from 3 to 9 and regulatory protein of
factor B and D, which might suggest potential therapeutic of complement
inhibitors like eculizumab or iptocapan. Clinically, patients with type
3 showed more acute and chronic renal function injury. Type 4 was
characterized by metabolic abnormalities and overexpression of SLC5A1
emerged as a distinctive hallmark. The patients with type 4 had higher rate
of proteinuria and lower treatment response rate to standard therapy (55%)
with stable renal function.

Conclusions: Noninvasive urinary proteomics provides valuable insight
into the molecular characteristics and suggest new biomarkers of precise
treatment in lupus nephritis.
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Background/Purpose: Current clinical methods to diagnose and
evaluate the severity of lupus nephritis (LN) rely on identification of
kidney dysfunction followed by invasive kidney biopsies. Here, we sought
to identify molecular profiles of LN in the kidney tissue that would be
reflected in blood gene expression.

Methods: Gene expression was analyzed from 46 kidney biopsies for
which renal discase classification had been carried out by a blinded clinical
pathologist and 91 blood samples from lupus patients with or without
biopsy documented LN. For blood samples from patients with LN, biopsies
were taken at the time of blood draw. Each dataset was analyzed by Gene
Set Variation Analysis (GSVA) for enrichment of gene modules identifying
immune cells/pathways, metabolism pathways, and kidney tissue cells.
Samples were clustered using k-means and ordered based on ISN/RPI
classification of disease involvement.

Results: GSVA and unsupervised k-means clustering of kidney tissue
identified 4 subsets of LN (Figure 1A). Subsets 1-3 exhibited molecular
profiles indicative of increasing severity, including upregulation of immune/
inflammatory modules, decrease in metabolism modules and decrease in
kidney tissue modules. Subset 4 was characterized by de-enrichment of
immune modules and restored enrichment of metabolism and kidney tissue
modules, but retained a loss of the podocyte and proximal tubule gene
modules indicative of a post-inflammatory state and end organ damage. The
molecular profile of each subsct was associated with the ISN/RPI histologic
classification (Figure 1B-D). Subset 1 was dominated by class IT mesangial
LN and class V membranous LN with low activity and chronicity indices.

doi.ong/10.3899/jrhenm.2025-0390
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Figure 1: Gene expression based clustering and clinical evaluation of LN kidney
biopsies.

Subset 2 contained the majority of class III, focal, proliferative LN patients
and increased activity and chronicity indices compared to Subset 1. The
most active disease cluster, Subset 3, largely consisted of class IV, diffuse
proliferative LN patients with the highest overall activity and chronicity
scores. Finally, Subset 4 was dominated by class V LN patients. Gene
modules used to separate LN kidney biopsies were able to stratify blood
gene expression from lupus patients with or without LN (Figure 2A). Blood
samples from LN patients were largely in Subsets 3-4 and mean SLEDAI
was significantly increased in Subset 3 (Figure 2B). Among the LN patients,
Subset 3 had the highest activity index and Subsets 1 and 4 had the highest
chronicity indices (Figure 2C-D). (a) GSVA heatmap of 46 LN patients
with histological classification for enrichment of immune, metabolism, and
kidney tissue gene modules. (b) ISN histological kidney classification for
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Figure 2: Gene expression based clustering and clinical evaluation of blood from
lupus patients.

patients in each subset. Average renal activity (c) and chronicity (d) indices
for kidney biopsies from each subset. *p<0.05 (a) GSVA heatmap of 91
lupus patients with or without LN for enrichment of immune, metabolism,
and kidney tissue gene modules. (b) Average SLEDAI for patients in cach
subset. Average renal activity (c) and chronicity (d) indices for LN patients
with kidney biopsies in each subset. *p<0.05

Conclusions: Gene expression analysis of LN kidney biopsies revealed 4
subsets with distinct profiles of gene module enrichment indicative of immune
involvement, metabolic dysfunction, and tissue damage that aligned with
histologic class. Although there was greater heterogeneity between subsets in
the blood as compared to the kidney, distinct gene profiles associated with
higher disease severity and LN activity were identified.
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Background/Purpose: Treatment response in lupus nephritis (LN) remain
inadequately low, highlighting the need for better understanding of LN
pathogenesis to improve management. Single-cell transcriptomic studies
are providing an unprecedented catalog of cell states in LN, yet their spatial
organization is not well understood. Since structure underlies function, we
aim to map the spatial organization of immune cells in LN.

Methods: We developed a serial immunohistochemistry (sTHC) workflow
(18-plex), followed by imaging and destaining cycles. Image processing
was performed using HALO (Indica Labs), including Al-assisted tissue
classification. PCA was used for dimensional reduction, and KNN and
SNN algorithms were applied to identify immune cell types based on their
markers’ fluorescent intensity. Immune cell aggregates in the tissues were
defined using DBSCAN as a minimum of 3 cells within a radius (epsilon) of
50 um to infer interactions between cells. Aggregate sizes were categorized
into small (3-29 cells), medium (30-99 cells), and large (>100 cells) based
on the frequency distribution (Figure 1A,B). The proportion of immune
cell types in each aggregate was used for K-means clustering to determine
aggregate subtypes. Clinical features were correlated with each aggregate
subtype using Pearson’s correlation coefficient (Figure 2).
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Figure 1. Demographics of intrarenal immune cell aggregates. (A) Digitalized
biopsy showing an example of the distribution of immune cells in LN. (B)
Examples of intrarenal immune cell aggregates of different sizes. (C) Distribution
of aggregates by size and by total cells. (D) Distribution of aggregates by size and
region. (E) Density of aggregate types according to size and class.
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Figure 2. Correlation between aggregate subtypes and clinical features. Left
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heatmaps show aggregates subtypes. Middle heatmaps display the average
density of aggregate subtypes (average number of aggregates/mm?). Right
hcatmaps ShOW thf: Corrclation matrices thWCCn thc aggrf:gatc Subtypcs and
clinical features. (A) Glomerular small aggregate (B) Tubulointerstitial small
aggregate (C) Tubulointerstitial medium aggregate (D) Tubulointerstitial large
aggregate. Act: NIH activity index; Chr: NIH Chronicity Index.

Results: In this analysis, we included 29 kidney biopsies of LN resulting
in 1,913,845 cells (182,783 immune cells). We identified 12,371
cellular aggregates. Most (97%) aggregates were small (<30 cells)
(Figure 1C,D); however, medium and large aggregates included 33.7%
of immune cells. Glomerular aggregates were numerically increased
in proliferative and mixed classes (Figure 1E). These were small and
primarily composed of CD68+ myeloid cells (Figure 2A). Glomerular
aggregates rich in CD68+ cells negatively correlated with UPCR, while
aggregates rich in lymphocytes negatively correlated with chronicity
(Figure 2A). In contrast, tubulointerstitial (TI) aggregate density was
similar across LN classes (Figure 1E) and negatively correlated with
GFR. Significant heterogeneity in aggregate composition revealed >10
aggregate subtypes according to composition and size (Figure 2). Small
aggregates tended to be restricted to 1-2 cell types each, while medium
and large aggregates included mixed proportions of CD4+ T, CD8+ T,
B, dendritic, myeloid, and plasma cells, suggesting germinal center-like
structures (Figure 2). Distinct TI aggregate subtypes associated with
specific clinical and pathological features (Figure 2B,C).

Conclusions: We describe the heterogeneity in glomerular and TI
immune cell structures in LN, offering insights into LN pathological
processes and potential cellular interactions based on proximity. TI
inflammation appears similar in membranous and proliferative LN, yet
specific immune structures are linked to distinct clinical and pathological
features.
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Background/Purpose: Anti-nuclear autoantibodies (ANAs) are detected
years before SLE classification. However, most healthy ANA+ individuals
will never develop clinical illness. Patients with incomplete lupus (ILE)
exhibit some clinical symptoms with most never progressing to SLE. It is
unknown what triggers ANA+ individuals to progress to clinical disease. We
sought to identify molecular profiles of serum proteome driving transitions
to full immune cell dysregulation.

Methods: Over 5400 proteins were measured in serum of 67 subjects
(ANA-, ANA+ healthy; ILE; SLE) with Proximity Extension Assay (Olink
Explore HT). Logistic regression with adjustment for age and genetic
ancestry and machine learning approaches (random forest, GENIE3) were
used to identify proteomic signatures specific for disease progression.
Results: Gene set enrichment analysis reveals involvement of pathways
related to cellular homeostasis, lymphocyte activation, nucleic acid sensing,
cytokine production and apoptosis (Figure 1A). Comparison of serum
protein levels found the largest number of differences between ANA+ and
ILE (745 proteins, Py < 0.05), associated with upregulation (in ANA+)
of ubiquitin related proteins (ITCH, TAX1BP1, TRIM25, UBE2LG,
USP8, USP26, UBL4A, UBE2B, UBOXS5), MAPK Signaling (MAP2K6,
MAP3KS, MAPKAPK2, MAP7D2, MAPKAP1), pathways related to
cell adhesion and cellular regulation (KIT, TGFB2, TNFRSF14, CD46,
LGALSI, CD40, IL17D, IL33, TNFSF12) and mitochondrial proteins
(MAVS). Significant proteins between ANA-/ANA+ healthy controls (197
proteins, p_ < 0.05) were related to decreased levels of IL7, transcription
regulation pathways and increased cell adhesion molecules in ANA+.
The lowest variability was found between ILE and SLE (140 proteins,
P < 0.05) with increase of TNF, BANK1, IL33, IL4R (Figure 1B) Overall,
random forest predictions indicate involvement of mitochondrial proteins,
dysregulation of ubiquitin related pathways, Th2 Signaling and vesicular
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trafficking, specific to ANA+ (Figure 1C). Mitochondrial and intracellular
sensing proteins, determined with above approaches, are associated with
innate cytokine IL1B, mostly in carly stages of discase progression (Figure
1D). Inference of gene regulatory networks reveals interactions between
pattern recognition proteins driven by mitochondrial MAVS, with
variations in disease progression. Those interactions, as well as expression
of related proteins, appear to be increased in ANA+, which might highlight
MAVS as an initial mitochondrial modulator affecting regulation in early
stages of discase (Figure 2A,B) Trajectory of pattern recognition proteins

A All Samplos. ANA- ANA+ ILE SLE

Figure 2.

indicates increase in ANA+ and reduction in ILE and SLE, suggesting their
potential role in regulating immune response before appearance of clinical
symptoms. On the contrary, expression of IFN, CXCL10, IL6, IL10,
IL13 gradually increase with disease progression, indicating importance of
proinflammatory component during SLE development (Figure 2C).
Conclusions: Protecomic signatures specific to ANA+ are associated with
disruption of cellular homeostasis and dysregulation of proteins related
to pattern recognition, antiviral response and ubiquitination. These
abnormalities may define important events in the trajectory of preclinical
autoimmunity development.
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Background/Purpose: Lupus nephritis (LN) can cause severe
complications and early mortality in SLE patients. Despite advancements,
treatments for LN are not consistently effective and often have adverse
effects. This study aims to develop a robust, noninvasive biomarker panel to
predict treatment response, using high-throughput proteomics and machine
learning to model serum protein expression, as part of the Accelerating
Medicines Partnership RA/SLE Network.

Methods: Over 5,000 proteins were measured in the serum of 158 LN
patients at the time of diagnostic kidney biopsy (baseline) and 12 weeks post-
biopsy using Olink Explore HT. Clinical response was determined at 52 wecks
as complete (CR; n=25), partial (PR; n=22), or no response (NR; n=49).
Multivariate logistic regression adjusting for age, gender, and genetic ancestry
and machine learning algorithm approaches (Extreme Gradient Boosting)
were used to generate a robust prediction model of treatment responsiveness.

Results: At baseline, patients with NR exhibited 515 (p-value < 0.05;
160 upregulated) dysregulated proteins within the innate immune system,
platelet activation, and pathways seen in neurodegeneration compared
to CR. In addition, 1227 (p-value < 0.05; 1180 upregulated) proteins
involving the TGFb, IL-10, Th1/Th2 differentiation, platelet activation,
and leukocyte transendothelial migration pathways at 12 weeks post-biopsy
were differentially expressed in patients with NR compared to CR. Proteins
involved in T cell proliferation, Th17 cell differentiation, and TNF, Wht,
EGFR, and IL-10 signaling were persistently elevated at week 12 in NR
compared to CR using paired analysis. The proteomic profiles of CR and
NR are easily distinguishable at 52 weeks (AUC, 0.85 + 0.10 with cross-
validation accuracy of 76.1% #+ 10.2%). While the ML models at baseline
and 12 weeks showed less robust prediction performance with 65.9% +
7.6% and 70.4% + 7.3% (Figure 1A-C), the model that incorporates the
baseline protein levels and the changes from baseline to 12 weeks post
treatment showed the most robust prediction with AUC of 0.89 + 0.06 and
accuracy of 81.5% + 6.2%. In particular, patients with a CR had a significant
reduction in CD27, VEGF, HAVCR2, MEGF11, and VSIG4 from
baseline to 12 weeks post-biopsy (Figure 1D-E). Furthermore, preliminary
trajectory analyses have demonstrated the rapid decline of these proteins
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before treatment with the levels plateauing near the levels seen in healthy
controls throughout the 52-week of study trial. Gene regulatory network
analyses of the top predictors demonstrated significantly downregulated
lymphocyte activation/differentiation (CD27, IL-7, IL-3, IL-16, CD83,
and IL-10) and cellular migration pathways (NRP1, IL-16, PDGFB, CSF1,
DDRI, FSTL1) in patients with a CR at week 12.
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Conclusions: Early downregulation of specific immune pathways upon
treatment precedes future clinical response in LN. Changes in serum protein
expression, especially the soluble surface receptors shed upon cellular
activation, at 12 weeks post-biopsy may serve as noninvasive biomarkers of
52-week treatment response.
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Background/Purpose: Ianalumab, an afucosylated monoclonal antibody,
depletes B cells through enhanced antibody-dependent cellular cytotoxicity
with concurrent blockade of B-cell-activating factor (BAFF):BAFF-
receptor (BAFF-R) mediated signals.[1] It is currently being investigated
for the treatment of immune-mediated diseases. Given its novel mechanism
of action, it is crucial to assess the effects of ianalumab on preexisting
antibodies against vaccine antigens. Herein, we evaluated the impact of
ianalumab treatment vs placebo on preexisting antibody levels against
7 pathogens in patients with systemic lupus erythematosus (SLE) and
Sjogren’s disease (SjD).

Methods: A retrospective analysis was conducted on serum samples from
2 randomized, double-blind, placebo-controlled phase 2 studies in patients

Figure 1. Titers from vaccine antigens and auto-antibody titers following treatment with ianalumab or placebo over time
in patients with SLE.

Ratio to baseline of antibodies to vaccine antigens and autoantibodies were measured over time in patients with SLE treated with
placebo vs ianalumab. All antibodies measured were IgG.
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with §jD (NCT02962895) or SLE (NCT03656562). Patients received
cither placebo or ianalumab 300 mg subcutancous monthly for 24 weeks
(79 patients with SjD) or for 28 weeks (40 patients with SLE). In the S§jD
study, patients on 300 mgianalumab at Week 24 (W24) were re-randomized
to reccive double-blinded monthly ianalumab 300 mg or placebo until
W52. Patients on placebo at W24 were switched to a lower ianalumab dose
and were not subject to further testing in this analysis. In the SLE study,
all patients switched from double-blind to open-label ianalumab up to
W52. Antibodies (IgG isotypes) to vaccine antigens and autoantibodies
were measured at baseline, W24 (SjD) or W28 (SLE) and W52. Changes
in antibody levels from baseline and proportions of patients maintaining
protective levels at W52 were assessed. A total of 3 patients (2 SjD and 1
SLE) reccived booster doses against diphtheria and tetanus toxoid (T'Td)
under ianalumab treatment.

Results: The proportion of patients with S$jD and SLE maintaining
protective levels of antibodies against TTd, measles, mumps, varicella,
rubella, diphtheria and influenza remained stable after ianalumab treatment
up to 52 weeks. In patients with SjD, the changes from baseline to W24
were <6% for all antigens in both ianalumab- and placebo-treated patients.
In patients with SLE, the changes from baseline to W28 were <10% in
both ianalumab- and placebo-treated patients for all antigens besides
diphtheria (Figure 1). For diphtheria, up to 18% changes were observed
under ianalumab treatment, likely due to the low level of preexisting
protection (<50% of patients had protective levels at bascline). In contrast,
several autoantibodies showed a significant reduction in ianalumab-treated
patients (eg, up to 60% reduction of anti-ribosomal P antibodies at W28)
compared to placebo (Figure 1). These results are in line with the ability of
ianalumab to deplete memory and antibody-producing cells,[2] while likely
not affecting the long-lived bone marrow plasma cells that do not express
BAFF-R.[3] Among the 3 patients who received booster dose(s) against
diphtheria and TTd during ianalumab treatment, 2 showed a subsequent
increase in corresponding titers, whereas the other patient received the
booster only 10 days before W52 sampling, likely explaining the lack of
increased titers.

Conclusions: Treatment with ianalumab up to 52 wecks did not
result in a reduction of the antibody titers to previous immunizations
against tetanus, varicella, measles, mumps, rubella, diphtheria,
and influenza while having a clear impact on autoantibody
levels. References: [1.] McWilliams EM. Blood Adv 2019;3(3):447-
60. [2.] Dérner T. Ann Rheum Dis 2024;83:956-7. [3.] Darce JR. J
Immunol 2007;179(11):7276-86.
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Background/Purpose: Fertility treatments, which involve the use of
exogenous sex hormones, raise concerns about their safety in women with
systemic lupus erythematosus (SLE).

Methods: This study included all pregnancies in women with SLE enrolled
in the multicenter French prospective GR2 (Groupe de Recherche sur la
Grossesse et les Maladies Rares, Clinicaltrial: NCT02450396) study,
conceived before 1st August 2022, with available end-of-pregnancy data and
known conception type.[1] Pregnancies were classified into 2 groups: those
conceived naturally and those with assisted conception. Adverse pregnancy
outcomes (APOs) were defined as the occurrence of an intrauterine fetal
death after 12 weeks of gestation (WG), a placental insufficiency leading to
preterm delivery before 37 WG, a small for gestational age, and/or a neonatal
death.[1,2] Maternal flares were defined according to the SELENA-
SLEDAI Flare Index. The main endpoint was the birth of a living child.
Logistic regression was performed to assess whether fertility treatments
were independently associated with live birth. Cumulative incidences of
disease flares and APOs were also compared using Kaplan-Meier analysis
(Cox regression model adjustment).

Results: 630 pregnancies met eligibility criteria, including 577 pregnancies
obtained naturally in 478 women and 53 pregnancies through assisted
conception (2 ovulation inductions, 12 intrauterine inseminations, and 39
invitro fertilizations (IVF)) in 48 women. The mean age of women was older
(35.8 vs. 32.3 years, p < 1.10"-4), and twins were more frequent in assisted
pregnancies (5/50, 10.0% vs. 20/554, 3.6%; p = 0.047). Lupus discase
was clinically inactive at baseline in 51/53 (96.2%) assisted pregnancies
(vs 511/570, 89.6%; p = 0.15), with 10 of 45 (22.2%) having chronic
damage (vs 65/513, 12.7%; p = 0.07). Lupus anticoagulant (LA) was
present in 4/52 (7.7%) assisted pregnancies (vs 72/572, 12.6%; p = 0.38).
Hydroxychloroquine was prescribed in 52/53 (98.1%) assisted pregnancies
(vs 561/577,97.2%; p = 1.0). About half of assisted and natural pregnancies
(25/48,52.1% vs 272/522, 52.1%; p = 1.0) were exposed to corticosteroids,
but the daily prednisone dosage at inclusion was significantly higher in
assisted pregnancies (median dose of 9 [IQR 5.0-10.0] vs. 5 [IQR 5.0-10.0]
mg/day; p = 0.025). The live birth rate was similar between assisted and
spontancous pregnancies (46/53, 86.8% vs 505/577, 87.5%; p = 0.83).
Assisted conception was not independently associated with achieving a live
birth after adjusting for age, number of fetuses, gravidity, disease activity,
damage, positive LA, exposure to low-dose aspirin, and daily prednisone
dosage at inclusion (adjusted OR = 1.41 (95% CI 0.44-4.47), p = 0.56). At
least one flare occurred in 9/53 (17.0%) assisted pregnancies (vs 96/565,

17.0%; p = 0.74). Among pregnancies progressing beyond 12 WG, at least
one APO was reported in 8/48 (16.7%) assisted pregnancies (vs 86/525,
16.4%; p = 0.98). Cumulative incidences of flares, and APOs did not differ
significantly between both groups. Fertility treatments did not appear to be
an independent predictor of the occurrence of flare or APO after adjustment
for confounding factors. When the analyses were limited to the group of
pregnancies achieved by IVF, results remained unchanged.

Conclusions: Fertility treatments in women with mostly well-
controlled SLE did not appear to increase risks of maternal and neonatal
complications, supporting current recommendations.[3] References: [1.]
Larosa M. Rheumatology (Oxford) 2022;keab943. [2.] Buyon JP. Ann
Intern Med. 2015;163:153-63. [3.] Sammaritano LR. Arthritis Rheumatol
2020;72:529-56.
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Background/Purpose: Observational and population levels studies
confirm that systemic lupus erythematous (SLE) is associated with worse
maternal and neonatal outcomes by way of disease activity and peripartum
treatment choices compared to the general population without immune-
mediated inflammatory diseases (IMID).[1] Increasingly, international
societies have modifed their recommendations for peripartum medication
use and have recognized the general safety of medications such as
hydroxychloroquine and azathioprine throughout pregnancy.[2] We
hypothesize that despite increased availability of safe peripartum disease

Table 1. Maternal Characteristics and Peripartum Outcomes

Variable No IMID SLE
Total N 728,102 393
Age at delivery (year) Mean

30.0 (5.3 32.1(4.7
(SD) (5.3) (4.7)
>35 years # (%) 110,636 (15.2) 87 (22.1)

Ethnicity Chinese South

2% 3.8% 93%
Asian General population 3-2% 3.8% 93%

4.6% 5.6% 89.8%

Urban Residence # (%) 110,636 (15.2) 87 (22.1)
Multiparous # (%) 434,639 (59.7) 228 (58.0)
Emergent C-section 124,879 (17.2)  82(20.9)
delivery (%)
Elective C-section 85,730 (11.8) 59 (15.0)
Induction 232,147 (31.9) 133(33.8)
Preterm Birth 49,572 (6.8) 54 (13.7)
Small for Gestational Age

71,1 . 76 (19.
(%) , 196 (9.8) 6(19.3)
NICU admission at birth # 68,711 (9.4) 73(18.6)

(%)
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treatments for SLE, outcomes are still worse and treatments underutilized
compared to those without IMID in a contemporary Albertan pregnancy
cohort.

Methods: A contemporary pregnancy cohort of 446,017 women and
corresponding birth events was assembled for the province of Alberta,
Canada from the random selection of 1 live birth event per woman between
Jan Ist, 2009 and December 31, 2023. We identified one group with no
IMID (n=728,102) and one group with SLE (n=393) using ICD 9 and 10
codes and excluding mothers in the “no IMID” group with any dispensation
of corticosteroids for 4 weeks or more during pregnancy. We compared
maternal and neonatal outcomes, comorbid conditions and medication
use at any point in the pregnancies among the 2 groups. Anatomical
Therapeutic Chemical Classification System (ATC codes) were used to
identify medication use during the 270 days prior to delivery.

Results: More SLE mothers (22.1%) were > 35 years old compared to
152% of no IMID mothers. Emergent and elective cesarean section
deliveries were higher in women with SLE compared to those no IMID.
Women with SLE were more likely to have preterm delivery (13.7%),
“small for gestational age” babies (19.3%), and NICU admissions (18.6%),
compared to those without IMID (Table 1). Medication use among SLE
mothers at any point in the pregnancy included 12.5% on glucocorticoids,
3.6% on nonsteroidal antiinflammatories, 25.4% on antimalarials, 3.6% on
nonbiologic disease modifying antirheumatic drugs and 1.3% on biologic
DMARD:s. No women had exposure to anifrolumab or belimumab.
Conclusions: Women with SLE have worse peripartum outcomes
compared to those without IMIDs. Medications such as antimalarials
which are safe in pregnancy are underutilized which may influence these
outcomes. Further peripartum studies in this population are needed to
evaluate drug uptake and safety over time and whether guidelines are
impacting how clinicians manage these complex patients. References:
[1.] Tan Y. J Autoimmun 2022;132:102864. [2.] Russell M. Rheumatol
(Oxford) 2023:62(4):1370-87.
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Hospital for Sick Children; Child Health Evaluative Sciences, SickKids
Rescarch Institute, Toronto, Canada

Background/Purpose: Childhood-onset systemic lupus erythematosus
(cSLE) is a chronic, multisystem, autoimmune disease. Pregnancy and birth
outcomes of women diagnosed with ¢cSLE are not well understood. Long-
term follow-up of ¢SLE patients is required as patients transition from
pediatric to adult rheumatology care. This present study uses a large

province-wide ¢SLE cohort linked with multiple health administrative
databases following cSLE patients from the time they were diagnosed
(under 18 years old) into adulthood. Our objectives were to describe
and evaluate pregnancy, neonatal, and maternal outcomes among
females diagnosed with ¢SLE in Ontario; and to identify demographic
and disease characteristics associated with adverse pregnancy and birth
outcomes.

Methods: A population-based retrospective cohort study linked clinical
data for eligible female patients diagnosed with ¢SLE between January
1985 and March 2011 and followed for > 1 year from date of diagnosis
to March 31, 2023 with multiple health administrative datasets housed
at the Institute for Clinical Evaluative Sciences (ICES). We examined
descriptive summaries of pregnancy, nconatal, and maternal outcomes.
The primary outcome was fetal death (encompassing stillbirth, miscarriage,
and abortion). Secondary outcomes included preterm birth, neonatal

Table 1: Pregnancy, neonatal, and maternal outcomes among female cSLE patients

Pregnancy Outcomes?* Number of Number of events
patients n (% of total)
n (% of total)
Total 175 423
Live birth 131 (74.9) 228 (53.9)
Fetal Death 44(25.1) 195 (46.1)
Stillbirth 8 (4.6) 8(1.9)
Miscarriage 57 (32.6) 72 (17.0)
Abortion 68 (38.9) 115 (27.2)
Neonatal Outcomes®
Total 131 228
Preterm birth 56 (42.8) 73 (32.0)
<28 weeks 11 (8.4) 17 (7.5)
28-35 weeks 18 (13.7) 23 (10.1)
36+ weeks 29 (22.1) 33 (14.5)
Requiring NICU admission 54 (41.2) 76 (33.3)
Neonatal morbidity 58 (44.3) 76 (33.3)
Infections 6(4.6) 9(3.9)
Respiratory & cardiovascular disorders 29 (22.1) 38(16.7)
Hemorrhagic & hematological disorders 28 (21.4) 35 (15.4)
Endocrine & metabolic disorders 22 (16.8) 30 (13.2)
Digestive system and other disorders 18 (13.7) 22(9.7)
Adverse Maternal Outcomes?*
Total 175 423
Pre-eclampsia or Eclampsia 28 (16.0) 36 (8.5)
Hypertension 36 (20.6) 49 (11.6)
Thrombosis & embolism 10 (5.7) 13 (3.1)
Cesarian sections 19 (10.9) 22(5.2)
Postpartum infection 9(5.1) 10 (2.4)
Diabetes mellitus 11 (6.3) 14 (3.3)

Note: Proportions are calculated as: (a) percent of all events (fetal deaths and live births)
for pregnancy and maternal outcomes, (b) percent of all live births for neonatal outcomes.

hospitalization and morbidity, and various maternal outcomes (Table 1).
We used unadjusted and adjusted Generalized Estimating Equations (GEE)
to estimate the association between study outcomes and demographic and
carly disease characteristics. Specifically, we adjusted for age at diagnosis,
years since cSLE diagnosis, ethnicity, income, anti-dsDNA antibodies, and
biopsy-proven lupus nephritis. Using GEE enabled us to account for within-
mother clustering from additional pregnancies during the follow-up period

Table 2: Adjusted Analysis Model for Fetal Death

Parameter OR Estimate 95% CI

Years since diagnosis 0.871 [0.829,0.915]
Age at diagnosis (in years) 0.867 [0.776, 0.969]
Ethnicity is non-white (vs. white) 1.597 [0.965, 2.643]
High income (vs. low/middle income) 1.139 [0.642,2.021]
Anti-dsDNA 1.483 [0.831, 2.645]
Renal involvement 1.151 [0.640, 2.068]

Note: Binary outcome is fetal death (=1 if pregnancy results in stillbirth, miscarriage,
or abortion, =0 if pregnancy results in live birth).

Results: Our study included 489 female cSLE patients diagnosed with
cSLE between 1985 - 2011 and followed for 16.8 + 7.2 years (mean + SD).
A total of 423 pregnancies occurred in 175 women during the follow-up
period. 131 (75%) women had at least one live birth while 44 (25%) had no
live births. 195 (46%) pregnancies resulted in fetal death, 73 (32.0%) of live
births were preterm, and 76 (33%) of neonates were admitted to neonatal
intensive care (Table 1). Our adjusted analysis (Table 2) shows that patients

doi.ong/10.3899/jrhenm.2025-0390

57

Downloaded on December 13, 2025 from www.jrheum.org


http://www.jrheum.org/

who were older at time of cSLE diagnosis have lower odds of fetal death
(OR 0.87; 95% CI 0.78-0.97). Our univariate analyses show that odds of
preterm birth are higher for patients with non-White ethnicity (OR 2.43;
95% CI 1.22-4.85), anti-Sm antibodies (OR 2.82; 95% CI 1.43-5.56), and
biopsy-proven lupus nephritis (OR 2.51; 95% CI 1.27-4.98).
Conclusions: Investigating pregnancy, neonatal, and maternal outcomes
is crucial for enhancing patient care and health resource management for
cSLE patients. Age at diagnosis, non-White ethnicity, and early disease
characteristics including anti-Sm antibodies, and biopsy-proven lupus
nephritis are significantly associated with adverse pregnancy and birth
outcomes.
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OVERWEIGHT AND OBESITY ARE KEY MODIFIABLE RISK
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Evelyne Vinet'?, Ann Clarke’, Megan Barber’, Paul R Fortin’, John
Hanly’, Alexandra Legge®, Sang-Cheol Bac®, Karim Sacre’, Sasha Bernatsky"*
"McGill University Health Centre, Medicine, Divisions of Rheumatology
and Clinical Epidemiology, Montreal, Canada, *Research Institute of the
McGill University Health Centre, Centre for Outcomes Research and
Evaluation (CORE), Montreal, Canada, *University of Calgary, Division of
Rheumatology, Cumming School of Medicine, Calgary, Canada, “Universite
Laval, Centre Arthrite - Chu De Québec, Quebec City, Canada, *Dalhousie
University, Medicine, Halifax, Canada, ‘Hanyang University Hospital for
Rheumatic Diseases, Rheumatology, Seoul, Korea, Republic of, “Université
de Paris, Rheumatology, Paris, France, *Rescarch Institute of McGill
University Health Centre, Centre for Outcomes Research and Evaluation
(CORE), Montreal, Canada

Background/Purpose: High maternal body mass index (BMI) is a well-
established modifiable risk factor for adverse pregnancy outcomes (APO)
in the general obstetric population. Best practices recommend appropriate
prepregnancy weight management to optimize outcomes. However, the
prevalence of obesity and its impact in systemic lupus erythematosus (SLE)
pregnancies are poorly understood, despite the higher APO risk in SLE. We
evaluated baseline BMI in a prospective SLE pregnancy cohort to determine
if overweight (25-29.9 kg/m?) or obese (230 kg/m*) BMI conferred higher
APO risk compared to BMI < 25 kg/m*

Methods: We enrolled pregnant SLE women at <17 weeks gestation at
Systemic Lupus International Collaborating Clinics (SLICC) centers
in Canada (Montreal, Quebec City, Calgary, Halifax) and South
Korea (Seoul). We collected data on demographics, obstetrical history,
SLE characteristics, baseline comorbidities, and APO at each of the
2nd trimester, 3rd trimester, and end-of-pregnancy visits (8-12 wecks after
end of pregnancy). APO included 1) fetal death >20 wecks gestation, 2)
neonatal death due to preterm birth and/or placental insufficiency, 3)
preterm delivery or termination < 36 wecks due to placental insufficiency,
gestational hypertension, preeclampsia, and/or eclampsia, and 4) small for
gestational age (SGA; < Sth percentile). We assessed the proportion of
APO across the different BMI groups. We conducted a multivariate analysis
using the Korean BMI classification for pregnancies from Asian mothers,
categorizing BMI as follows: obese (BMI 225), overweight (BMI23-24.9),
and normal weight (BMI < 23).

Results: We analyzed 80 completed pregnancies, with a mean maternal
age of 33.9 years (standard deviation, SD 4.1) and a mean maternal BMI
of 26.0 kg/m? (SD 6.7). Almost half (40%) of pregnancies had a maternal
BMI 225 kg/m* Non-Hispanic Whites made up 40% of the pregnancies
and more than half (56%) of pregnancies with a maternal BMI >30 kg/m?
(Table 1). Aspirin use was more common in the BMI 230 kg/m? group,
while steroids were more frequently used in pregnancies with BMI <
25 kg/m? Overall, APO occurred in 8 (10%) pregnancies (Table 2). The
proportion of APO was 19% [95% confidence interval (CI) 0,38%] in both

Table 1. SLE Pregnancy Characteristics by Body Mass Index (BMI, kg/m2)

Characteristics Overall BMI 230 BMI BMI <25
(n=80) (n=16) 25-29.9 (n=48)
(n=16)

Demographics
Age, mean (SD) 33.9(4.1) 33.4(3.9) 34.8(3.8) 33.7(4.2)
BMI, mean (SD) 26.0(6.7) 37.1(5.8) 273(12) 21.8(2.1)
Race/Ethnicity, n (%)

Non-Hispanic White 32 (40.0) 9(56.3) 7(43.8) 16 (33.3)
Obstetrical History
Gravidity, mean (SD) 25(1.7) 3120 2.8(1.5) 2.2(1.5)
Previous fetal death >10 3(3.8) 1(6.3) 2(12.5) 0(0)
weeks, n (%)
Previous premature births <34 5(6.3) 3(18.8) 0(0) 121)
weeks, n (%)

SLE Characteristics

SLE Pregnancy Discase 1.9(2.5) 22(2.8) 1.8(22) 1.9(2.6)
Activity Index, mean (SD)

Prior and/or current nephritis, 27(33.8) 2(12.5) 4(25.0) 21 (43.8)
n (%)

Antiphospholipid antibody, n
%)t

(%)

Positive 19(23.8) 4(25.0) 5(31.3) 10 (20.8)
Lupus anticoagulant, n (%)

Positive 12(15.0) 3(188) 5(313) 4(83)
Co-morbidities
Diabetes, n (%) 3(3.8) 2(12.5) 1(6.3) 0(0)
Hypertension, n (%) 4(5.0) 3(18.8) 0(0) 12.1)
Current Medications
Aspirin, n (%) 51(63.8) 13 (81.3) 10 (62.5) 28(58.3)
Oral steroids, n (%) 17(21.3) 3(18.8) 2(125) 12 (25.0)
Antimalarials, n (%) 72 (90.0) 14 (87.5) 13 (81.3 45(93.8)
Immunosuppressives, n (%) 33(41.3) 9(56.3) 6(37.5) 18 (37.5)

*n=1 pregnancy with BMI <25 with missing antiphospholipid antibody status

Table 2. Pregnancies with Adverse Outcomes by Body Mass Index (BMI,
kg/m"2)

Adverse Pregnancy Outcomes (APO) Overall| BMI BMI BMI
(n=80) | 230 25-299 <25
(n=16) | (n=16) | (n=48)

Pregnancies with any APO, n (%) 8(10.0)(3(18.8) | 3(18.8) | 2(4.2)
Fetal death >20 weeks, n (%) 0(0) 0(0) 0(0) 0(0)

Neonatal death due to preterm birth and/or placental | 2(2.5) | 0(0) 1(6.3) 1(2.1)
insufficiency, n (%)

Preterm delivery or termination <36 weeks', n (%) 5(63) |2(125)| 2(125) | 1(2.1)

Small for gestational age (birth weight <5th 4(5.0) [2(125)| 2(12.5) 0(0)
percentile), n (%)

! Due to pl | insufficiency, g | hypertension, preeclampsia, or eclampsia

the BMI 25-29.9 kg/m? and BMI 230 kg/m?* groups and 4% (95% CI 1,
12%) in the BMI < 25 kg/m? group. In univariate analysis, there was more
than a 5-fold increased risk of APO in pregnancies with maternal BMI
225 kg/m? vs those with BMI < 25 kg/m? [odds ratio (OR) 5.31; 95% CI
1.00, 28.24]. In multivariate analysis, using the Korean BMI classification
for all Asian mothers, as well as adjusting for race and antiphospholipid
antibody status, overweight and obese pregnancies had a substantially
increased risk of APO compared to those with normal weight (OR 6.32;
95% CI 1.25, 32.0).

Conclusions: Overweight and obese SLE women had a higher risk of APO
compared to the normal weight group. High BMI may be a modifiable risk
factor for APO in women with SLE. Preconception weight interventions
may improve outcomes in SLE pregnancies.
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ERYTHEMATOSUS: A CROSS-SECTIONAL STUDY FROM
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Ohno’, Kunihiro Ichinose®’, Toshimasa Shimizu’, Shuzo Sato'°, Hiroshi
Kajiyama'!, Michio Fujiwara'?, Takashi Kida'?, Yusuke Matsuo', Keisuke
Nishimura'®, Yoshiki Sekijima'

'Shinshu University School of Medicine, Department of Medicine
(Neurology and Rheumatology), Matsumoto, Japan, 2Division of
Rheumatology, Department of Medicine, Showa University School of
Medicine, Tokyo, Japan, *Center for Innovative Research for Communities
and Clinical Excellence, Fukushima Medical University, Fukushima,
Japan, “Department of Clinical Epidemiology, Kochi Medical School, Kochi
University, Nankoku, Japan, *Department of Nephrology, Rheumatology,
Endocrinology and Metabolism, Okayama University Graduate School
of Medicine, Okayama, Japan, ‘Department of Stem Cell and Immune
Regulation,Yokohama City University Graduate School of Medicine,
Yokohama, Japan,’Center for Rheumatic Diseases, Yokohama City University
Medical Center, Yokohama, Japan, *Department of Rheumatology, Shimane
University Faculty of Medicine, Shimane, Japan, "Department of Inmunology
and Rheumatology, Division of Advanced Preventive Medical Sciences,
Nagasaki University Graduate School of Biomedical Sciences, Nagasaki,
Japan, ""Fukushima Medical University School of Medicine, Department
of Rheumatology, Fukushima, Japan, 'Department of Rheumatology and
Applied Immunology Faculty of Medicine, Saitama Medical University,
Iruma, Japan, "Department of Rheumatology, Yokohama Rosai Hospital,
Yokohama, Japan, “Inflammation and Immunology, Graduate School
of Medical Science, Kyoto Prefectural University of Medicine, Kyoto,
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University Graduate School of Medicine, Kobe, Japan
Background/Purpose: Systemic lupus erythematosus (SLE) often
develops at a young age leading to concerns regarding pregnancy, childbirth,
and childcare. Although recent advances in treatment have increased safety
during childbirth, the situation of patients with SLE raising children
alongside their treatment is unknown. The quality of life (QOL) in healthy
individuals tends to decline from the postpartum to the parenting period.
However, the burden of parenting may be greater in patients with SLE
than in healthy individuals because of perinatal relapse and child-rearing
difficulties due to fatigue and functional impairment. In this study, we
examined the impact of childcare on the QOL of patients with SLE.
Methods: This cross-sectional study used data from a multicenter SLE
registry, the lupus registry of nationwide institution (LUNA). We excluded
female patients with a confirmed parenting status, those within 8 weeks
postpartum, those with cancer, and those whose child’s age could not be
confirmed. First, to evaluate the impact of childcare on patients’ QOL
during treatment, the exposure was parenting, divided into 2 categories
(including infants aged 0-5 years and only schoolchildren aged 6-18
years), and patients who developed SLE during childcare were excluded.
Next, to evaluate the effect of the timing relationship between SLE onset
and childcare, we restricted the analysis to patients who were raising
children, with SLE onset during childcare as the exposure. The outcomes
were QOL (HRQOL, non-HRQOL, and each domain of the Lupus PRO)
in both analyses. Multiple regression analysis was performed using patient
age, number of children, SLICC/ACR Damage Index, cohabitation with
spouse, and caregiving as confounding factors. The missing values were
complemented using multiple imputations.

Results: A total of 695 participants (mean age, 42.3 years, mean discase
duration, 13.5 years) were included. Among them, 113 had SLE onsct before
childcare (67 with infants and 46 with schoolchildren only), 64 developed
SLE during childcare (1 with infants and 63 with schoolchildren only), and
518 did not receive childcare. Patients who gave birth and raised infants
during treatment showed significantly better cognition scores (memory and
concentration) than those who were not performing childcare (regression
coefficient 11.5, 95% CI 0.4-22.7, p=0.042). Patients who developed SLE
while raising their children also had significantly higher social support
scores than those who had the disease before starting childcare (regression
coefficient 8.5, 95% CI0.69-16.3, p=0.033).

Conclusions: The presence of an infant was associated with good cognitive
function in patients with SLE who were raising children while undergoing
treatment. In contrast, patients who developed SLE while raising their
children received better support from their families and friends. Our
findings may help reduce anxiety in patients with SLE regarding pregnancy,
childbirth, and subsequent childcare.
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Figure 1: Shown are marginalization characteristics and mental health outcomes
for the cSLE cohort (n=100). The “Other” race and cthnic category included
individuals identifying as Indigenous, Middle Eastern, Southeast Asian, Latin
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Child Health Evaluative Sciences, SickKids Research Institute,
Toronto, Canada, “The Hospital for Sick Children, Toronto,
Canada, “Sunnybrook, North York, Canada, *SickKids, Toronto,
Canada, *TTI Travel Canada, Toronto, Canada, '"McMaster University,
Hamilton, Canada

Background/Purpose: Childhood-onset systemic lupus erythematosus
(cSLE) is a chronic autoimmune disease with significant adverse impact
on mental health. Furthermore, patients with ¢SLE often face health
disparities due to marginalization involving individual-level race and
ethnicity, household-level and neighborhood-level socioeconomic
factors. We aimed to understand the impact of these multilevel
sociodemographic factors for marginalization on mental health in youth
with ¢SLE.

Methods: We conducted a retrospective cross-sectional cohort study of
publicly insured c¢SLE patients (9-18 years) recruited from an outpatient
lupus clinic in Ontario, Canada from October 2017-December 2023.
All patients met ACR or SLICC criteria for SLE classification. The
exposure of marginalization included measures for individual race and
ethnicity, houschold low-income status, and neighborhood-level Ontario
Marginalization Index (material resources, racialized and newcomer
population dimensions). Mental health outcomes included the presence
of clinically elevated anxiety symptoms, measured by the Screen for
Childhood Anxiety Related Disorders (SCARED), and depression

Table 2: Multivariable Loglnk Reg ion Model for A ciation b
Margi Dep i and A ) St el s
Race and Ethnicity Depression: Odds Ratio Anxiety: Odds Ratio

(95% CI), p-value (95% ClI), p-value
White (reference)

Black 0.397 (0.062, 2.544),

0.251 (0.041, 1.55),

are shown in Figure 1. 27% of the cohort lived in low-income households,
and 52% lived in areas with the highest density of racialized and newcomer
populations. Symptoms for anxiety were present in 43% and depression in
40%. Patients living in the most marginalized quintile of neighborhood
material resources had higher odds of depressive symptoms compared
to those in more material resourced neighborhoods (OR=4.2, 95% CI
1.2-13.9, p=0.02, Table 2). No other significant associations were observed
for depressive symptoms, and no associations were found for anxiety
symptoms.

Conclusions: In a publicly insured Canadian cohort of youth with ¢SLE, we
found that those living in neighborhoods with the lowest material resources
were at highest risk for depression symptoms. Further research into other
social determinants of health is essential to improve mental health support
for youth with ¢SLE from diverse socioeconomic backgrounds.
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in Xuan Zhou'*?, Stephanie Fevrier?, Paris Moaf?, Lawrence Ng?, Asha
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Canada, *Queen’s University, Faculty of Health Sciences, Kingston,

£=0.330 p=0.137 Canada, “The Hospital for Sick Children, Psychology, Toronto, Canada
East Asian 0.898 (0.207, 3.901), 0.741(0.184, 2.98), Background/Purpose: Childhood-onset systemic lupus erythematosus
p=0.886 p=0.672
South Asian 1.227(0.274, 5.501), 0.713(0.167, 3.04),
. |p0789 p~0.647 Table 1. Patient Demographics, Disease Ch CSLE Patient Cohort (n=48)
Other 1.201(0.310, 4.644), 0.881(0.247, 3.15), and Outcome Measures
| pr0.791 | p-0.846 m—
Low household income status ot
'No (reference) L = - Age in years, mean (SD) 15.2(1.9)
Yes 2.676 (0.930, 7.703), 2.333(0.834, 6.53), Female, n (%) 41 (85)
p=0.068 p=0.106
Low-income families, n (%) 15(31)
Race and Ethnicity, n (%)
(reference) e E——
Yes/quintile 5 4.152 (1.242, 13.88), 2.192(0.675, 7.12), stan (54)
p=0.021 p=0.192 Black/African American 8(17)
ON Marg - racialized and ing populati - most marginalized quintil White 10(21)
No/quintiles 1-4
(reference) Other * 4(8)
Yes/quintile 5 0.745 (0.257, 2.16), 1.171(0.415, 3.30), Self-Identified ACEs Presence (PEARLS), n (%)
p=0.588 p=0.766
Covariates (0 ACEs: 13(27)
Age 1.226 (0.936, 1.604), 1.092 (0.855, 1.39), 1-3ACEs 20 (42)
=0.1 =0.4
920139 p0.462 >4 ACEs 15(31)
Sex
Female (reference) 2 = Disease Characteristics
Male 0.641(0.136, 3.018), 0.401(0.089, 1.81), Disease Duration in Years, median (IQR) 1.0(0.6, 2.6)
p=0.574 p=0.235 - -
Disease duration (months) | 0.985 (0.968, 1.001), 0.992(0.977, 1.01), Adjusted-mean SLEDAI-2K, median (IQR) 40(25,7.4)
p=0.072 p=0.303 Glucocorticoid use (ever), n (%) 35(73)
Disense sotvity (SLEDAL2K4) Patient-Reported Outcome Measures (PROMIS-37), mean (SD)
No (reference) - a
Yes 0.894 (0.314, 2.543), 0.369 (0.130, 1.05), Fatigue * 50.3 (13.6)
p=0.833 pe0.062 Anxiety ® 48.4(11.3)
Depression * 48.1(10.7)
symptoms, measured by the Center for Epidemiologic Studies Depression ot y of Executive Function (BRIEF-2), mean (SD)
le for Children - r Children’ ression Inventory/Beck
Scale o‘ Childre (CES DC) or C d C' s DCP C'SS ° ventory/ . ¢ Global Executive Composite 54.5(10.3)
Depression Inventory (CDI/BDI). Logistic regression models examined
.. . . . . Note.
associations betweer.l th.e marglnahzatlon. cxposure v?rlables and. t.hc mental * Other categories include Latin American (n=3) and multiethnic (n=1) race and ethnicities
health outcomes, adjusting for age, sex, disease duration and activity. ® Measures are negatively-worded standardized t-scores with a normative mean of 50 and
Results: 100 cSLE patients were included. Marginalization characteristics standard deviation of 10. A t-score of 60 indicates outcomes 1 SD worse than average.

60

The Journal of Rheumatology 2025;52 Suppl 1:1-269

Downloaded on December 13, 2025 from www.jrheum.org


http://www.jrheum.org/

(cSLE) is an autoimmune discase characterized by multiorgan
inflammation, alongside high frequencies of mood disorders and cognitive
impairment. Adverse Childhood Experiences (ACEs) quantify traumatic
childhood events, which have been linked to altered immune response
and increased chronic disease risk. Prior studies indicate that those with
> 4 ACE;s, including adults with SLE, face higher risk of worse health
outcomes. Limited research exists on ACEs in cSLE. We aimed to describe

Figure 1. Self-Reported Adverse Childhood Experiences (ACEs) in Patients with
cSLE: Frequency and Types
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Note. Figure 1 illustrates the distribution of 19 reported adverse childhood
experiences (ACEs) types within our cSLE cohort (n=48). Among the total ACEs
(n=134) self-reported on the patient PEARLS questionnaire, the most commonly
reported ACEs were caregiver verbal abuse (n=18), community violence (n=14),
emotional neglect (n=14), and caregiver separation/divorce (n=14).

Figure 2. Relationship between ACEs and Self-Reported cSLE Outcomes
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Note. Figure 2 contains 4 sets of boxplots depicting differences in mean outcome
scores between the high-risk and low-risk ACEs groups. Associations show
beta coeflicients, confidence intervals, and p-values from regression analyses.
Regression analyses showed significant associations for worse PROMIS anxiety
(p<0.001), depression (p<0.001), and fatigue (p=0.001) scores alongside poorer
exccutive function (p<0.001) within the high-risk group. The p-value threshold
used for significance was p<0.05. Acknowledgments: Lupus Research Alliance,
U.S. Department of Defense

the prevalence of ACEs among cSLE patients and investigate associations
with i) disease activity, ii) patient-reported outcome measures, and iii) self-
reported executive function.

Methods: This cross-sectional study analyzed prospective data from ¢SLE
patients aged 13-19 years at the time of assessment. The Pediatric ACEs
and Related Life Events Screener (PEARLS) measured self-reported ACEs.
Disease activity over the time since diagnosis was measured by the adjusted
mean Systemic Lupus Erythematosus Disease Activity Index (SLEDAI-2K).
The Patient Reported Outcomes Information System (PROMIS)
Pediatric-37 Profile assessed patient-reported anxiety, depression, and
fatigue. The Behavior Rating Inventory of Executive Function (BRIEF-2)
Global Executive Composite score measured executive function. The
frequency of ACEs types was tabulated, and patients were classified into
high-risk (> 4 ACEs) and low-risk (< 3 ACEs) groups. Associations between
ACE:s risk group and the outcomes were examined using regression analyses
with generalized linear models, adjusted for age.

Results: Of 48 cSLE patients (mean age 15.23 + 1.87 years, 85% female),
73% reported at least 1 ACE, and 30% reported > 4 ACEs (Table 1). The
most common ACEs were caregiver verbal abuse, emotional neglect, and
separation, as well as community violence (Figure 1). Being in the high-
risk ACEs group compared to low risk, was significantly associated with
worse scores for PROMIS anxiety (p<0.001), depression (p<0.001), and
fatigue (p=0.001), alongside poorer executive function scores (p<0.001)
(Figure 2). No significant associations were observed for disease activity
(p=0.987).

Conclusions: Within our cSLE cohort, ACEs were substantially prevalent,
with almost a third of patients having experienced > 4 ACEs. The high-
risk group (= 4 ACEs) had significantly worse patient-reported outcomes
across anxiety, depression, fatigue, and executive function. These results
underscore the impact of ACEs on patient well-being, emphasizing the need
for integrated medical and mental health care approaches. Future research
should examine these associations within larger cohorts.
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INCIDENCE AND RISK FACTORS OF HERPES ZOSTER
INFECTION IN PEDIATRIC SYSTEMIC LUPUS
ERYTHEMATOSUS: A 16 YEAR STUDY

Adrienne Katrin Guiang-Valerio

University of Santo Tomas Hospital, Pediatric Rheumatology, Sampaloc,
Manila, Philippines

Background/Purpose: Systemic lupus erythematosus (SLE) is a prototypic
chronic multisystem autoimmune disease that is highly heterogenous in its
clinical manifestations and severity. Although SLE predominantly affects
young women, children and adolescents contribute to 15-20% of this
population.! Herpes zoster is viral disease caused by reactivation of varicella-
zoster virus which remains dormant in the sensory ganglia of the cranial
nerve or the dorsal root ganglia after a previous varicella infection. There is
limited information on the association of HZ and cSLE. This study aims to
determine the risk factors of HZ infection in patients diagnosed with ¢SLE
at a tertiary hospital in the Philippines.

Methods: This study is a single-center retrospective cohort study which
included all patients aged 18 years old and below at the time they were
diagnosed with SLE between 2008 and 2023.

Results: A total of 388 patients were included in the study. The prevalence
of herpes zoster was 15.72% (95% CI = 12.24% to 19.73%), with an
incidence rate of 38.40 per 100 person-years (95% = 0.316 to 0.469). The
median age at cSLE diagnosis was 13 years old (IQR = 11 — 16). Majority
of the participants were females (92.78%) and had a median disease
duration of 9 years (IQR = 5 — 12). The most common location of the HZ
was the upper extremities (18.03%). The median SLEDAI at herpes zoster
diagnosis was 4 (IQR = 0 - 12), 16.39% had recurrent HZI, 11.48% had
superimposed bacterial infection, and more than two-thirds were treated
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with the anti-viral acyclovir or valacyclovir (88.52%). The proportion of
participants with renal manifestations was significantly higher among
those with herpes zoster infection (54.10% vs. 40.37%). Using multivariate
analyses, glucocorticoid dosage =5 mg (aRR=10.20, p=0.001),
azathioprine (aRR=2.07, p=0.009), and intravenous cyclophosphamide
(aRR=1.61, p=0.048) significantly predicted the likelihood of developed
herpes zoster infection.

Conclusions: The prevalence and incidence of HZI in ¢SLE is 15.72% and
38.40 per 100 person-years, respectively. Risk factors identified for HZI
among cSLE were lymphopenia, lupus nephritis, and immunosuppressive
agents. In particular, IV cyclophosphamide, azathioprine, and glucocorticoid
dose of >5 mg increased the risk for development of HZI by 1.61, 2.07,
10.20 times, respectively.
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PARTNERING WITH ADOLESCENTS AND YOUNG

ADULTS WITH CHILDHOOD-ONSET LUPUS TO IMPROVE
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Tamar Rubinstein'*?, Claudia Lechuga®, Avni Dave?, Lisbel Guzman?, Sheza
Suleman? Yendaly Arias®’, Pancy Brown’, Carlene Harrison®, Melissa
French’, Bhumi Parikh?®, Yedida Teitelman?, Chaim Putterman®'’, Jonathan
Alpert®, Vilma Gabbay>!"!, Laurie Bauman®

'Children’s Hospital at Montefiore, Pediatric Rheumatology, Bronx,
United States of America, ?Albert Einstein College of Medicine, Pediatrics,
Bronx, United States of America, *Albert Einstein College of Medicine,
Psychiatry & Behavioral Sciences, Bronx, United States of America, *Albert
Einstein College of Medicine, Bronx, United States of America, *NA,
Bronx, United States of America, “LupusChat, New York, United States of
America, "Lupus Foundation of America, Washington, DC, United States
of America, *Valera Health, Brooklyn, United States of America, *Albert
Einstein College of Medicine, Department of Medicine, Bronx, United
States of America, '’Azrieli Faculty of Medicine, Zefat, Israel, "University
of Miami, Psychiatry & Behavioral Sciences, Coral Gables, United States
of America

Background/Purpose: Adolescents and young adules (AYA) with lupus,
particularly those in the Bronx, New York, face significant barriers to care,
contributing to inconsistent medical care and poor outcomes. Mobile health
(mHealth) apps have the potential to improve engagement in care and can
be tools to provide informational and psychosocial support and improve
access and communication with the clinical team. This project aimed to
adapt an existing mHealth app for AYA with lupus to improve engagement
in care with input from youth through a structured participatory process.
Methods: The adaptation process followed the ADAPT-ITT framework.
An initial literature search was conducted to determine potential targets
and methods to improve engagement in care for youth with lupus. This
identified psychological barriers (mainly depression) and discase education
as potential targets and mobile health apps as a potential method effective
in this age group. Initial key-informant meetings with a lupus educator,
2 patients, a patient advocate, a project manager for a mHealth app
company, and research staff established broad app functionalities and major
educational topics. Semistructured focus groups, termed “engagement
studios,” were conducted with AYA with lupus to explore preferences
for content, delivery methods, and engagement strategies for the app’s 2
primary functions: (1) educational support and (2) communication with
a rheumartology nurse. Feedback from these sessions informed iterative
refinements. A beta version of the app was subsequently theater-tested for
usability and user experience.

Results: Over the course of a year of key-informant meetings a proposal for
the educational and the nurse communication components of an existing

mHealth app (Valera Health) was developed. The educational component

was organized around 6 major educational topics (understanding lupus,
symptom management, medications, mental health, general health &
wellness, and social/financial support). Articles were reviewed from the
Lupus Foundation of America’s National Resource Center on Lupus
(funded by the Centers for Disease Control and Prevention) and sourced
for material that covered the major topics and was thought to be appropriate
and appealing to adolescents and young adults. To address the heterogeneity
of disease the key-informant group determined that there should be “tracks”
that users could choose from to customize educational material around
particular needs. The proposal for the nurse communication function was
organized around supporting users with visit and medication adherence
and potential root barriers to care. Sixteen participants were recruited
for the Engagement Studios, targeting AYA with a history of inconsistent
lupus care. Through the Engagement Studios the educational component
was refined to include 3 tracks (Lupus & Brain, Lupus & Kidneys,
Lupus & Skin) with multimedia content to be sent to users and available
through the app’s imbedded library. Reproductive health was added as an
educational topic (originally proposed by key-informants as its own track).
It was determined that over a 6-month trial, users would be messaged twice
a week, with an educational piece and then for nurse outreach. Nurse
outreach would address visit/medication adherence and assist with 3 key
barriers (social needs, mental health, and disease knowledge/health literacy)
through planned messages and include ad-hoc bi-directional messaging.
AYA participating in theater-testing confirmed general usability and valued
personalization, concise delivery formats, and the availability of information
from a trusted source.

Conclusions: Partnering with and eliciting feedback from AYA with lupus
in the adaptation process ensured that the resulting mHealth tool addressed
their unique needs and preferences. Future work will evaluate the app’s
effectiveness in improving engagement in care and clinical outcomes.
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IDENTIFYING HOMOGENOUS ENDOPHENOTYPES IN
CHILDHOOD-ONSET SLE WITH DATA-DRIVEN METHODS
Nicholas Chan', Nicholas Gold', Anjali Jain*, Deborah Levy', Andrea
Knight!, Earl Silverman’, Lawrence Ng', Lauren Erdman’, Linda Hiraki'
"The Hospital for Sick Children, Rheumatology, Toronto, Canada, *The
Hospital for Sick Children, Genetics and Genome Biology, Toronto,
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Background/Purpose: Childhood-onset Systemic Lupus Erythematosus
(cSLE) is a clinically heterogencous autoimmune disease. We hypothesized
that data-driven methods would identify clinically homogeneous patient
subgroups that may represent cSLE endotypes with distinct genetics.
Methods: We included patients diagnosed with ¢SLE between January
1992-October 2023. All patients met 2019 ACR-EULAR classification
criteria and were genotyped on Illumina multiethnic arrays. Ungenotyped
single nucleotide polymorphisms were imputed with TopMed as a
referent. We extracted SLE manifestations, date of each manifestation
onset and demographics from dedicated Lupus databases. Ancestry was
genetically inferred using principal components and ADMIXTURE
with 1000 Genomes as a referent. We used time from SLE diagnosis to
cach manifestation to identify patient clusters using similarity network
fusion (SNF), a data-driven method. We used Kaplan-Mcier analyses and
Cox proportional-hazard models to compare clusters. We tested cluster
differences in demographic and manifestation prevalences using x> or
Fisher’s exact test, and time to each SLE manifestation onset with log-rank
tests. Our clustering was validated with simulation-based sensitivity analysis
(1000 iteration of simulated SNF). Each iteration randomly subsampled
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70% of our cohort, performed SNF and tested cluster differences in
demographics, manifestation prevalence and each SLE manifestation onset.
Genetic studies tested 162 SLE associated genes from 3 transancestral
SLE genome wide association studies and 33 monogenic SLE genes with
cluster membership using sequence kernel association tests (SKAT). SKAT
was weighted by minor allele frequency and adjusted for sex, ancestry and

Cluster 1 Cluster 2
(n=205) (n=237)

0.13 Fever (P = 8.0x10'%7)

0.15 Oral Ulcers (P = 8.7x10)

cunicaliéj
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=
®
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Laboratory
I

Anti-Smith (P = 8.9x10%0)
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Figure 1: Clinical and Laboratory SLE Manifestation With Different
Prevalences Between Patient Clusters. The number in each cell
represents the prevalence of an SLE manifestation within cluster 1
and 2, respectively. “LN” stands for lupus nephritis. Statistics
performed with a Fisher’s Exact Test, Bonferroni corrected P < 0.002.

age of diagnosis. The threshold for significance was adjusted for multiple
comparison with the Bonferroni correction (P < 2.6 x107-4; 0.05 / 195).
Results: Our cohort included 442 ¢SLE patients. 83% were female and
the median age of SLE diagnosis was 13.6 years (Q1-Q3: 12.0-15.8).
The majority of patients were of European (27%) and East Asian (26%)
ancestry, followed by South Asian (18%), Admixed (17%) and African
(12%) ancestry. SNF identified 2 clusters. Patients in cluster 1 (n = 205)
were predominantly of European ancestry (42%), while cluster 2 (n = 237)
was mainly composed of patients of East Asian (30%) and South Asian
(22%) ancestry (P = 3x107-9). Patients in cluster 2 had higher prevalence
of class III/IV lupus nephritis, fever, oral ulcers, hypocomplementemia,
anemia, leukopenia, anti-cardiolipin and anti-Smith antibodies compared
to patients in cluster 1 (P < 1x107-7; Figure 1). Moreover, patients in cluster
2 had an carlier onset of developing the same 9 SLE manifestations as the
risk of developing each manifestation at any time was higher in cluster 2
compared to cluster 1 (HR > 1.4; P < 4x107-3). Simulation-based sensitivity
analysis demonstrated that the same 9 SLE manifestation consistently drove
clustering (>900/1000 times) and 95% of patients consistently clustered
together over 1000 simulations. None of the 195 SLE genes were associated
with cluster membership.

Conclusions: In a large multiethnic ¢SLE cohort, data-driven methods
identified 2 robust cSLE patient clusters. The cluster with more severe
disease and younger onset had a greater proportion of patients of East
Asian and South Asian ancestry compared to the cluster with milder
disease. Simulation-based sensitivity analysis demonstrated that 95% of
patients consistently clustered together and 9 SLE manifestation primarily
determined these clusters. Future work elucidating the role of genetics in
our clustering is needed.
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