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of the decline in cumulative GC use occurred in the 2000s with very little 
improvement subsequently.
Conclusions: GC dosage at initiation had declined over time, but increased 
in the most recent decade, along with increases in the proportion of patients 
initiating GCs despite increased use of DMARDs. Cumulative GC use 
in the first year of SLE declined in the 2000s and has remained stable 
subsequently. These trends are mostly encouraging, but there is still room 
for more GC-sparing efforts in this population.
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Background/Purpose:  2023 EULAR treatment recommendations 
for SLE present the option for early biologic use without prior failure of 
immunosuppressants/disease-modifying antirheumatic drugs (DMARDs), in 
patients with inadequate responses to antimalarials alone or in combination 
with glucocorticoids (GC).[1] There are limited data demonstrating 
clinical benefits with biologics in immunosuppressant-naïve patients 
with SLE treated with either antimalarials, oral GCs, or the combination. 
This post hoc analysis investigated DORIS (Definition of Remission 
in SLE) remission attainment in patients with moderate to severe SLE 
treated with intravenous anifrolumab 300 mg or placebo in the TULIP-1 
(NCT02446912 [2]) or TULIP-2 (NCT02446899 [3]) phase 3 trials who 
had no reported history of prior immunosuppressant use.
Methods:  This post hoc analysis included a subset of patients from the 
TULIP-1 and TULIP-2 trials who were ‘immunosuppressant-naïve,’ 
defined as patients with a treatment history of antimalarials or oral GCs at 
enrollment, or the combination of antimalarials and GCs, but without prior 
use of immunosuppressants or DMARDs. DORIS remission attainment was 
assessed for the period after randomization. DORIS remission was defined as 
total clinical SLEDAI-2K score (sum of all SLEDAI-2K items except increased 
DNA binding and low complement) = 0, Physician’s Global Assessment < 
0.5, and prednisone/equivalent dosage ≤ 5 mg/day. DORIS attainment was 
analyzed using a stratified Cochran–Mantel–Haenszel approach.
Results:  A total of 257 patients (anifrolumab 300  mg, n = 127; 
placebo, n = 130) in the pooled TULIP-1 and TULIP-2 trial dataset 
were immunosuppressant-naïve. Among this subgroup, 21 (16.2%) of 
immunosuppressant-naïve patients in the anifrolumab 300  mg group 
attained DORIS remission at Week 52 compared with 7 (6.0%) patients 
in the placebo group (treatment difference: 10.2% [95% CI: 1.3-19.1], 
nominal  P  = 0.0242). DORIS attainment rates generally increased from 
baseline through to Week 52 (Figure 1).

Conclusions:  In this post hoc analysis, a higher proportion of 
immunosuppressant-naïve patients with moderate to severe SLE treated 
with anifrolumab attained DORIS remission at Week 52 compared with 
those who received placebo. These results are consistent with EULAR 
recommendations to consider initiating treatment with biologics early, 
before immunosuppressants. References: [1.] Fanouriakis A. Ann Rheum 
Dis 2019;78:736-45. [2.] Furie RA. Lancet Rheumatol 2019;1:e208-19. [3.] 
Morand EF. N Engl J Med 2020;382:211-21. Acknowledgments: This study 
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Background/Purpose: To characterize trends and demographic differences 
in pain management modalities among patients with SLE and assess the 
evolution of treatment strategies over the past 2 decades.
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Figure 1.

Methods:  We retrospectively analyzed electronic health records from 
2005-2024 at a single academic center. Using sequence analysis and Sankey 
diagrams, we mapped the progression of pain management modalities, 
including corticosteroids, opioids, NSAIDs, and non-pharmaceutical 
therapies, within 2 timeframes: 2005-2014 and 2015-2024. We evaluated 
transitions between therapies, demographic influences (age, sex, race/
ethnicity), and shifts in treatment patterns over time.
Results:  A total of 381 patients received at least 1 pain management 
modality during 2005-2014, while 387 patients received such modalities 
from 2015-2024 (Table 1, Figure 1). Steroid and opioid use as initial 

treatments decreased significantly from 59% to 51% and 28% to 23%, 
respectively, between the 2 periods. NSAIDs emerged as a primary choice, 
increasing from 19% to 29%. Additionally, younger patients and males 
in recent years received more diverse prescriptions, with observed racial 

differences indicating that Black and Hispanic patients were more likely to 
receive multiple pain management modalities. The overall number of pain 
prescriptions also declined, reflecting an adaptive, multimodal approach to 
pain management in SLE (Figure 2).
Conclusions:  Our findings reveal an ongoing shift toward diversified, 
multimodal pain management in SLE with reduced reliance on steroids 
and opioids, particularly among younger patients. Demographic variations 
underscore the need for personalized and equitable pain management 
strategies in SLE, supporting future guidelines that incorporate both safety 
and patient-specific factors.
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Background/Purpose:  Tacrolimus is a pregnancy-compatible immuno
suppressive increasingly used in systemic lupus erythematosus (SLE) 
pregnancies. Physiological changes throughout pregnancy impact tacrolimus 
pharmacokinetics, altering the drug’s whole blood concentrations during 
gestation.  However, data is very limited to guide clinicians caring for 
pregnant women receiving tacrolimus in interpreting tacrolimus trough 
levels and adjusting the dosage. We completed a systematic review focusing 
on the variations of maternal tacrolimus trough levels and dosage during 
SLE and non-SLE pregnancies.
Methods:  Using a combination of relevant search terms and keywords, 
we systematically searched Embase, Ovid, PubMed, Web of Science and 
Cochrane Library up to January 2024. All observational studies which 
measured whole blood tacrolimus trough levels during pregnancy were 
included without language or date restriction. Studies which were reviews, 
case reports, abstracts only, non-human, and had no tacrolimus levels 
during pregnancy were excluded from the review. We then used random-
effects models to estimate standardized mean differences (SMD) or mean 
differences (MD), with 95% confidence intervals (CI) of tacrolimus trough 
levels and doses before and during pregnancy and in the postpartum.
Results:  Of 404 publications identified, 124 duplicates were excluded 
and 282 were screened based on title and abstract, of which 53 full-text 
articles were assessed for eligibility. Eighteen articles were included in the 
systematic review and 13 in the meta-analysis. Only 2 studies assessed 
tacrolimus levels in SLE pregnancies, while the remainder were in pregnant 
organ transplant recipients (Figure 1). Tacrolimus levels significantly 
decreased during pregnancy compared to prepregnancy (SMD -1.05; 95% 
CI -1.72, -0.37), and significantly increased in the postpartum compared 
to levels during gestation (SMD 0.87; 95% CI 0.37, 1.37) (Figure 2A,B). 

Mean differences in tacrolimus trough levels were -1.56  ng/ml (95% CI 
-2.82, -0.31) between first trimester and before pregnancy, -0.49  ng/ml 
(95% CI -1.04, -0.07) between second and first trimesters, 0.63  ng/ml 
(95% CI 0.30, 0.96) between third and second trimesters, and 1.28  ng/
ml (95% CI 0.60, 1.96) between the postpartum and third trimester. The 
variation in tacrolimus levels during pregnancy was usually addressed by 
increasing the dose during pregnancy vs prepregnancy (MD 1.35  mg/

day, 95% CI 0.23, 2.48) and decreasing the dose in the postpartum vs 
pregnancy (MD -0.92  mg/day; 95% CI -1.8, -0.01) (Figure 2C,D).   
Conclusions: Tacrolimus whole-blood levels decrease in the first and second 
trimesters, then increase back to prepregnancy levels in the postpartum. 
Tacrolimus dosage in pregnancy is typically increased to maintain tacrolimus 
trough levels within usual therapeutic ranges. Increasing drug dosage could 
elevate the bio-effective fraction of tacrolimus (not measured by trough 
levels), raising concerns for safety and efficacy of dose augmentation during 
pregnancy. Further research is needed to guide clinicians in adjusting 
tacrolimus in SLE and non-SLE pregnancies to optimize therapeutic drug 
monitoring in high-risk populations.
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Background/Purpose:  Pregnant SLE women still face an unacceptably 
high risk of maternal and fetal morbidity, particularly when their disease is 
active. How to personalize SLE therapies to optimize pregnancy outcomes 
remains unknown. Though guidelines strongly recommend azathioprine 
(AZA) and tacrolimus (TAC) in specific SLE pregnancy scenarios, 
evidence to guide drug monitoring in this context is nonexistent. Our aim 
is to evaluate the characteristics of SLE pregnancies according to the levels 
of AZA metabolites (6-TG) and TAC trough levels at the first pregnancy 
(baseline) visit.
Methods:  LEGACY is a prospective cohort enrolling unselected SLE 
pregnancies ≤16 6/7 gestational weeks at 7 Systemic Lupus International 
Collaborating Clinics. We record demographics, disease activity, and drugs. 
In addition, whole blood samples are collected at baseline to determine 
AZA metabolites (eg, erythrocyte-free 6-thioguanine, 6-TG) and trough 
TAC levels if applicable. The present study included Montreal LEGACY 
participants prescribed either AZA or TAC ≥3 months prior to their 
first pregnancy visit. We characterized AZA metabolite and TAC levels 
as continuous and categorical variables (ie, nonadherent, subtherapeutic, 
therapeutic, and supra-therapeutic, using established cut-offs in 
nonpregnant populations). We defined patients as nonadherent if they had 
undetectable or barely detectable levels despite appropriate dosing.
Results: Of 70 LEGACY pregnancies enrolled in Montreal, 23 (33%) and 6 
(9%) were prescribed AZA and TAC, respectively. Among those prescribed 
AZA, only 9% had therapeutic levels, while 91% were subtherapeutic 
or nonadherent (Table 1). Compared to those with therapeutic levels, 
pregnancies with subtherapeutic or nonadherent AZA levels were more 
likely to occur in women of non-Caucasian ethnicity/race, on steroids, 
with longer SLE duration, and with prior lupus nephritis (Table 2). Among 
those prescribed TAC, 50% (3/6) had therapeutic levels, while 33% (2/6) 
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and 17% (1/6) were subtherapeutic and supra-therapeutic, respectively. No 
patients on TAC were identified as nonadherent. Less than half (43%) of 
pregnancies nonadherent to AZA were in Lupus Low Disease Activity State 
(LLDAS) at baseline. Of the pregnancies with subtherapeutic TAC levels, 
50% (1/2) were not in LLDAS, while all (4/4) pregnancies with therapeutic 
or supra-therapeutic TAC levels were in LLDAS at baseline. 
Conclusions:  We observed that most SLE pregnancies prescribed AZA 
had subtherapeutic levels, with nearly a third identified as nonadherent. 
Pregnancies with lower AZA and TAC levels may be less likely to achieve 
LLDAS. Despite low numbers, our preliminary results suggest the value of 
personalized drug monitoring as a novel approach to precision medicine in 
pregnant SLE women, that might improve efficacy, safety, and adherence in 
a high-risk population.
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Background/Purpose: Although belimumab has shown efficacy and safety 
as an adjunct to standard therapies such as immunosuppressive agents in 
treating systemic lupus erythematosus (SLE), its role as monotherapy is 
less well defined. Using data from a national belimumab registry, this study 

aims to assess whether the addition of immunosuppressive therapy (IS) 
to belimumab yields additional clinical benefits compared to belimumab 
monotherapy.
Methods:  This retrospective longitudinal study analyzed data from the 
Spanish Belimumab Registry (BEL-Spain). Patients were included if 
they had completed at least 12 months of belimumab treatment and had 
documented data on the use of concomitant IS at the 12-month follow-up. 
Patients were grouped based on IS use at 12 months, and data from baseline, 
6-month, and 12-month visits were analyzed. Outcomes assessed included 
the Lupus Low Disease Activity State (LLDAS), DORIS-21 remission 
criteria, physician-assessed response, flare rates (SFI), and glucocorticoid 
(GC) usage. To address potential confounding, given that patients receiving 
combined therapy (belimumab+IS) are more likely to have more severe 
disease, overlap propensity score (PS) weighting was performed. The PS for 
receiving combined treatment was estimated using a multivariable logistic 
regression model, which included covariates such as age, disease duration, 
baseline disease activity (SLEDAI), GC dose, and the number of flares prior 
to starting belimumab. The primary outcome was the rate of DORIS-21 
remission after 12 months of belimumab treatment
Results:  Of the 377 patients in the registry as of November 2024, 258 
met the inclusion criteria. Among these, 236 (91.5%) were female, and 
218 (85.5%) were Caucasian. The mean age at belimumab initiation was 
41.9 years (SD 12.6), with a mean disease duration of 11.4 years (SD 11). 
The baseline SLEDAI score was 11.8 (SD 10.5), and the mean SLICC 
Damage Index was 0.76 (SD 1.17). Of the 258 patients, 177 were receiving 
concomitant IS at 12 months, while 81 were not. Table 1 compares the 2 

groups in terms of disease activity indices and treatment response. At 6 and 
12 months, there were no statistically significant differences between groups 
in the number of flares (including severe flares), physician-assessed response, 
or response in terms of achieving a DORIS-21 or LLDAS status. Although 
the concomitant IS group had a higher baseline SLEDAI, the change over 
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Figure 1. Progression of dsDNA levels over 12 months

time was similar between groups. Regarding GC use, more patients in the 
IS group were receiving GCs; however, the average dose was comparable 
between groups. Figure 1 illustrates patient treatment trajectories based on 

the use of concomitant IS over 12 months. After applying overlap propensity 
score weighting, baseline covariates between the 2 groups were perfectly 
balanced. The percentage of patients achieving DORIS-21 remission after 
weighting was 25% vs 33% at 6 months, and 43% vs 46% at 12 months, 
in the IS and non-IS groups, respectively. Logistic regression analyses with 
overlap weighting yielded odds ratios (ORs) of 0.68 (95% CI 0.26–1.77,  
p 0.43) for DORIS-21 remission at 6 months, and 0.89 (95% CI 0.37–2.14, 
p 0.77) at 12 months.
Conclusions:  According to BEL-Spain Registry data, the addition of 
concomitant IS to belimumab did not appears to confer major additional 
clinical benefits in terms of disease activity reduction, flare rate, or treatment 
response. These findings suggest that belimumab monotherapy may be a 
viable option for certain SLE patients. Prospective studies are needed to 
validate these observations and to identify patient subgroups who may 
benefit from combination therapy.
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Background/Purpose: Systemic lupus erythematosus (SLE) is a complex 
autoimmune disorder with multisystem involvement, often presenting 
with high disease activity and diverse clinical manifestations. The advent 
of biological therapies has marked a significant advance in disease control 
for SLE patients. The latest ACR/EULAR 2023 guidelines recommend 
Belimumab and Anifrolumab as first-line options for moderate to high 
disease activity, with Rituximab reserved for refractory cases. Despite 
these guidelines, clinical responses vary considerably, necessitating close 
monitoring of laboratory parameters to assess and optimize disease 
management.  Objectives: This study aimed to evaluate the clinical and 
analytical outcomes in SLE patients treated with Belimumab, Anifrolumab, 
and Rituximab over a 1-year period. Specifically, we sought to determine 
which treatment best controls disease activity through analysis of 
hemoglobin (Hb), leukocyte, lymphocyte, and platelet counts, complement 
levels (C3 and C4), and double-stranded DNA (dsDNA) antibody levels.
Methods:  We conducted a retrospective study at a tertiary hospital, 
examining the use of Belimumab, Anifrolumab, and Rituximab in 
patients diagnosed with systemic lupus erythematosus (SLE) between 
2010 and 2024. Diagnosis of SLE was established using the 2019 ACR/
EULAR criteria. Data were collected on demographic variables, clinical 
manifestations of SLE, and laboratory parameters (hemoglobin, leukocytes, 

lymphocytes, platelets, C3, C4, and dsDNA) over 1 year of treatment for 
each biological therapy.
Results: A total of 45 patients were included in the study, with 25 receiving 
Belimumab, 14 receiving Anifrolumab, and 6 receiving Rituximab. The 
median age at diagnosis of 34.33 years (IQR: 16–60) and 93.33% being 
female. Of these, 95.56% received concomitant hydroxychloroquine 
therapy (mean dose: 355.81  mg/day). Clinical manifestations observed 
included articular involvement (95.56%), cutaneous involvement (71.11%), 
hematologic symptoms (84.44%), neurological symptoms (46.67%), and 
renal involvement (33.33%). The median treatment duration varied by 
therapy, with 18 months for Belimumab, 6 months for Anifrolumab, and 
14 months for Rituximab. Discontinuation rates were higher in patients 
treated with Belimumab (10 patients) and Anifrolumab (5 patients) 
compared to Rituximab (3 patients), with causes including infections, lack 
of efficacy, and adverse events. Concomitant corticosteroids were used by 
88% of Belimumab patients (median prednisone dose: 7.5 mg/day), 78% 
of Anifrolumab patients (5  mg/day), and 83.33% of Rituximab patients 
(10 mg/day). Anifrolumab provided the most consistent control over Hb 
levels, rare leukocyte drops below 4,000/µL, and stable lymphocyte and 
platelet counts, staying above 1,500/µL and 150,000/µL, respectively, 
with complement levels (C3 and C4) remaining mostly stable; however, 
dsDNA levels significantly increased by the end of the treatment period, 
suggesting ongoing disease activity. Belimumab showed moderate efficacy 
with generally stable Hb and leukocyte counts above threshold, along with 
lymphocyte and platelet counts; nevertheless, periodic drops in complement 
levels indicated some consumption, and dsDNA fluctuations pointed to 
intermittent disease activity. Rituximab, showed less consistent control, 
with Hb levels varying and occasional anemia, frequent drops in leukocyte 
and lymphocyte counts below thresholds and fluctuating platelet and 
complement levels, with notable complement consumption and persistently 
elevated dsDNA levels reflecting ongoing disease activity (Figure 1). 

Conclusions: Anifrolumab demonstrated strong control over hematologic 
parameters and complement levels but did not achieve lower dsDNA 
levels, leaving the clinical significance of this finding unclear. In contrast, 
Belimumab and Rituximab, despite greater variability in hematologic 
control, maintained better stability in dsDNA and complement levels.
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Background/Purpose: The “Rhupus syndrome” is a rarely described and 
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underdiagnosed disease that exhibits characteristics of both rheumatoid 
arthritis (RA) and systemic lupus erythematosus (SLE) in the same patient, 
often presenting more frequently in a sequential manner. Since there is no 
validated therapeutic strategy, treatment is based on clinicians’ experience 
with approved treatments for either of the 2 entities, generally based on the 
predominant clinical manifestations.
Methods:  We conducted a retrospective observational review of medical 
records from the Rheumatology Department at our hospital between 
2019 and 2023, identifying patients diagnosed with Rhupus, who received 
baricitinib. The diagnosis of Rhupus was assigned to patients who met 
the diagnostic criteria for both Rheumatoid Arthritis (RA) and Systemic 
Lupus Erythematosus (SLE). The study involves a comprehensive analysis of 
clinical outcomes and medication safety profiles for these patients.
Results: A total of 8 patients diagnosed with Rhupus undergoing baricitinib 
treatment were included. 87.5% were female (median age of 60.5 years, 
and median follow-up of 12 years). The predominant clinical presentation 
was RA in 75% of the patients and SLE symptoms in 25%. All patients 
were ANA positive, while 75% had anti-citrullinated protein antibodies 
(ACPA) and 87.5% were rheumatoid factor (RF) positive. At the initiation 
of baricitinib treatment, 62.5% were also taking methotrexate, 37.5% were 
on hydroxychloroquine, and the median dose of prednisone was 8.75 mg/
day. The median duration of baricitinib treatment was 2.5 years. Data on 
the evolution of activity parameters during the treatment are presented in 
Table 1. 

There were 3 reports of serious infections, 2 due to Herpes zoster infections, 
1 of which required suspension of treatment.
Conclusions: Baricitinib, possibly in combination with other DMARDs, 
appears to be a promising option for the management of Rhupus, offering 
benefits in terms of reducing disease activity and improving patient quality 
of life. These preliminary findings warrant further investigation with larger 
sample sizes to confirm the efficacy and safety of baricitinib in Rhupus.
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Background/Purpose: Objectives To analyze the effectiveness and safety 
of Belimumab in SLE patients with data from a Real- World cohort.
Methods:  A single-center observational study was performed including 
SLE patients who had initiated treatment with Belimumab from September 
2017 to January 2023. Demographic, clinical, laboratory, effectiveness 
and safety variables were collected. Effectiveness was evaluated according 
to changes from the baseline in SLEDAI-2K and disease activity markers 

(proteinuria, complement consumption and/or Anti DNAds). Safety 
data was collected including any adverse event (AE) due to any cause. 
AE was considered serious (SAE) if it was life-threatening or result in 
hospitalization, disability or in death.
Results:  15 patients were included in the study. Nine patients were still 
receiving the drug with a mean drug survival of 15.6 months. Belimumab 
allowed steroid tapering in all cases, but treatment was discontinued just in 
1 patient. Treatment also improved disease activity markers in all patients. 
Belimumab was well tolerated, and the AE reported were infection (14 
events) and malaise in 1 patient. In 11 cases, infection was mild (9 upper 
respiratory tract infection, 1 urinary tract infection and 1 gastroenteritis). 
3 severe infections were registered (1 pneumonia, 1 pyelonephritis and 1 
meningitis). Regarding LN patients, treatment exposure achieved was 10.85 
patients/year. Renal Biopsy demonstrated class III in a patient (20%) and 
class IV in 4 patients (80%). Mean proteinuria at baseline was 6.66 g/24h. 
In 3 cases, Belimumab was started in the first 6 months after LN diagnosis 
was established. In 4 cases (80%), Belimumab addition allowed significant 
reduction of proteinuria and corticosteroids. In 2 out 5 (40%) treatment 
was discontinued, 1 case due to an insufficient response and in the other, to 
a SAE (Cryptococcus neoformans meningitis).

Conclusions:  Belimumab maintained an acceptable safety profile and 
an adequate effectiveness. Intravenous and subcutaneous formulations 
showed similar performance. Belimumab addition resulted in reduction in 
proteinuria and corticosteroid use.
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Background/Purpose: The Signal Transducer and Activator of Transcrip
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tion 3 (STAT3) is a transcription factor crucial for regulating gene 
expression. It can be activated by various cytokines, which are implicated 
in the development of systemic lupus erythematosus (SLE). Studies have 
demonstrated the efficacy of inhibiting the Janus-activated kinase ( JAK)/
STAT3 pathway in both lupus animal models and patients. However, many 
existing STAT3 inhibitors lack specificity, complicating efforts to attribute 
the observed effects exclusively to STAT3 inhibition. In this study, we 
examined a novel small molecule selectively inhibits STAT3 (HCB-5018), 
could ameliorate disease severity by downregulation of STAT3 in MRL/lpr 
lupus-prone mice.
Methods: MRL/lpr mice were orally administered HCB-5018 from 14 to 
18 weeks of age, 5 days a week for 4 weeks, followed by the collection of 
serum, urine, and tissue samples for analysis. The major organs associated 
with SLE, including the spleen, lymph nodes, and kidneys, were analyzed. 
Serum ELISA analysis was conducted to measure key indicators of SLE 
and inflammatory cytokines. Enzyme-linked immunosorbent assays, 
histological analysis, immunohistochemical staining, and western blotting 
were performed to evaluate key markers of SLE and protein expression.
Results:  Mice treated with HCB-5018 exhibited improvements in the 
manifestations of the SLE, with decreased levels of anti-dsDNA antibodies 
and inflammatory cytokines such as IL-17 and increased levels of C3 
complement than vehicle-treated mice. HCB-5018-treated mice exhibited 
significantly lower urine albumin levels. In addition, histopathological 
analysis of kidney tissue confirmed that HCB-5018 decrease in the number 
of mesangial cells, proliferation of endothelial cells, and infiltration of 
inflammatory cells around the glomeruli in MRL/lpr mice. Furthermore, 
a significant reduction in the expression of phosphorylated STAT3 was 
observed in the lymph nodes, spleen and kidney of mice treated with 
HCB-5018.
Conclusions: These results suggest that the STAT3 pathway is implicated in 
lupus progression in mice and that selective targeting of STAT3 is effective 
in alleviating the development of murine lupus. Therefore, HCB-5018 
represent a potential candidate for novel therapeutic strategies for SLE 
management through selective STAT3 inhibition.
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Background/Purpose:  Systemic lupus erythematosus (SLE) exhibits 
diverse clinical presentations and requires regionally-specific management 
strategies. Building upon established international guidelines, The Taiwan 
College of Rheumatology developed the first set of recommendations 
for SLE management to focus on the unmet needs in clinical practice in 
Taiwan. This consensus aims to empower healthcare professionals and 
optimize patient outcomes in Taiwan.
Methods:  Rheumatologists from various practicing institutions formed a 
15-member panel, through a modified Delphi process, developed consensus 
statements, which encompasses various aspects of SLE care in Taiwan, 
including screening and diagnosis; disease monitoring; treatment strategies; 
and pregnancy. The expert panel reviewed and refined statements through 2 

meetings with anonymous voting based on a 5-point Likert scale. Consensus 
is defined as ≥75% agreement to the proposed statements.
Results:  In total, 32 statements achieved consensus. These statements 
incorporate the latest scientific evidence with insights from Taiwanese 
experts to address the unique disease characteristics and challenges faced by 
patients in the region.
Conclusions: These could serve as a guide to specialists, family physicians, 
specialty nurses, and other healthcare professionals in Taiwan in the 
management of SLE.

PV261 / #833
Poster Topic: AS24 - SLE-Treatment
DEVELOPMENT OF A QUANTITATIVE SYSTEMS 
PHARMACOLOGY (QSP) MODEL FOR SYSTEMIC LUPUS 
ERYTHEMATOSUS (SLE) FOR THERAPEUTIC EVALUATION 
IN A VIRTUAL POPULATION
Francisco Huizar1,  Maria Munoz1,  Noah Brostoff1,  Anjali Mittal1,  Patrick 
Coit1,  Kathleen Morgan-Kehr1,  John Bartels1,  Nicole Parish1,  Destiny 
Simpson1, Rae Kowalski2, Jeff Woodhead1, Ryan Suderman1, Steve Chang1

1Simulations Plus Inc., Quantitative Systems Pharmacology Solutions, 
Research Triangle Park, United States of America,  2Formerly, Simulations 
Plus Inc., Quantitative Systems Pharmacology Solutions, Research Triangle 
Park, United States of America
Background/Purpose:  Despite numerous recent clinical trials, systemic 
lupus erythematosus (SLE) has an unmet need with only 2 approved 
biologics, while other autoimmune conditions have seen an explosion 
in approvals of targeted therapies. As such, the complex pathogenesis 
of SLE warrants ongoing efforts for novel therapeutic investigation and 
mechanistic insights. Quantitative systems pharmacology (QSP) modeling 
is becoming an integral tool of drug development through combining 
physiologic, mechanistic disease models with therapeutic exposure-response 
relationships. By generating a mathematical representation of molecular 
and cellular mechanisms in a disease, QSP can evaluate therapeutic effects 
and provide insight into linking clinical endpoints to optimal biological 
network targets, clinical trial design, and dosing strategies. A QSP model 
was developed to characterize clinical endpoint data, assess dosing strategies, 
and compare mechanism of action contribution to disease pathophysiology 
for a suite of therapies in moderate to severe SLE, including B cell Activating 
Factor (BAFF) inhibitors, type I interferon (IFN) inhibitors, tyrosine kinase 
2 (TYK2) inhibitors, and standards of care. In this study, 2 IFN biologics: 
anifrolumab, acting upon the IFN receptor, and sifalimumab, acting upon 
IFN-α, are compared to assess model performance.
Methods: An ordinary differential equation (ODE)-based QSP model for 
SLE was constructed to describe the interplay of cells and biomolecules, 
tissue-level phenomena, and clinical endpoints. These interactions were 
modeled using literature-reported and internal information from in vitro/ex 
vivo assay. SLE Responder Index-4 (SRI4), Cutaneous Lupus Erythematosus 
Disease Area and Severity Index (CLASI), and swollen joint count (SJC) 
clinical endpoints are included to support clinical evaluation. Thales, a 
QSP modeling platform designed to streamline optimization of virtual 
patient populations (SimPops), was utilized to calibrate the model to 45 
clinical trials and 29 treatment arms simultaneously, thereby capturing the 
variability of patients representing a broader SLE population. Anifrolumab 
trials were included in the model calibration data, while sifalimumab trials 
were withheld to be used only for model validation. Model assessment was 
evaluated by quantifying percentage of datapoints that fell within model 
confidence intervals.
Results: The model’s calibrated SimPops captures SRI4, CLASI, and SJC 
profiles within 95% CIs across the various dosing levels of anifrolumab 
in the training dataset and successfully predicted sifalimumab drug 
effects in the validation dataset. Notably, the model reproduces clinical 
endpoint profiles for the trial placebo groups despite differing baseline 
patient characteristics and tapering protocols across the anifrolumab and 
sifalimumab trials. Furthermore, the model exhibits a greater SRI4 response 
at week 52 for anifrolumab when compared to sifalimumab, in agreement 
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with the anifrolumab (NCT01438489) and sifalimumab (NCT01283139) 
trials. The difference in patient improvement may be attributable to the 
broader, systemic effects of targeting the IFN receptor as opposed to the 
IFN-α cytokine alone.
Conclusions:  An SLE QSP model was successfully developed and 
optimized a SimPops that accurately captures clinical endpoint data for 2 
IFN biologics. The Thales platform and QSP model framework allows for 
efficient addition of clinical trials, biological mechanisms, and therapeutics 
as new data becomes available, allowing for more robust predictions of novel 
therapeutics and combinations. Further, key determinants of individual 
patient response can be explored to identify patient subgroups that are best 
suited for specific therapies. Overall, the continuously evolving QSP model 
can serve as a foundation for SLE therapeutic development by providing a 
mechanistic understanding of SLE.
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Background/Purpose:  B cells are key players in the pathogenesis of 
systemic lupus erythematosus (SLE), Lupus Nephritis (LN) and other 
systemic autoimmune diseases, supporting B cell depletion as an attractive 
therapeutic strategy in these patients. However, survival signals mediated 
by high level of B cell-activating factor (BAFF) may interfere with B cell 
depletion, as well as drive disease flares. Ianalumab, an investigational 
afucosylated monoclonal antibody targeting BAFF-receptor (BAFF-R), 
has been shown to deplete B cells through enhanced antibody-dependent 
cellular cytotoxicity (ADCC) with concurrent blockade of BAFF:BAFF-R 
mediated signals.[1] Here, we extensively characterize the properties of 
ianalumab on B cells in vitro, as well as its ability to deplete circulating and 
tissue B cells in B6 mice and in the spontaneous non-obese diabetic (NOD) 
mouse model of Sjögren’s disease (SjD).
Methods: The binding affinity and specificity of ianalumab were evaluated 
using Biacore and flow cytometry. In vitro B cell killing was assessed using 
peripheral blood mononuclear cells or isolated NK cells and B cells from 
healthy volunteers (HVs) and patients with SLE or SjD. In vitro blockade 
of BAFF stimulation was evaluated through competition assays with labeled 
BAFF, Western blots of Nuclear Factor Kappa B Subunit 2 (NF-kB2) 
intact and cleaved forms, B cell proliferation measured by thymidine 
incorporation, and quantification of IgG secretion. The efficacy of B cell 
depletion following administration of ianalumab in B6 and NOD mice was 
investigated using flow cytometry and/or histology in blood and relevant 
organs.
Results: Ianalumab demonstrated high affinity and selectivity for BAFF-R. 
In an ADCC assay co-culturing purified NK cells with B cells from HVs, 
ianalumab showed a 44-fold increased potency compared to rituximab 
(Figure 1A). This increased potency was also observed when NK cells from 

patients with SjD and SLE were tested (Figure 1B). Additionally, ianalumab 
effectively prevented BAFF from binding to BAFF-R expressing cells. This 
blockade of BAFF-R on human B cells correlated with effective inhibition 
of BAFF-induced cleavage of NF-κB2 (p100), proliferation and IgG 
production. Notably, ianalumab was able to inhibit B cell proliferation with 
the same potency, when induced by a BAFF trimer or 60-mer (Figure 2). In 

vivo, ianalumab induced a significant reduction of B cell subpopulations in 
blood and lymphoid organs of B6 mice. In addition, ianalumab was able 
to reduce B cells in the salivary glands of NOD mice, showing its ability 
to reduce B cells in the target organs of mice suffering from systemic 
autoimmunity.
Conclusions: Ianalumab, through its dual mechanism of action, addresses 
limitations of first-generation B cell targeting therapies for autoimmune 
diseases by providing more potent B cell depletion and additional 
BAFF-R blockade on remaining B cells. Accordingly, patients with SLE 
(NCT03656562) or SjD (NCT02962895) treated with ianalumab for 
up to 52 weeks showed sustained reduction in disease activity in phase 
2 trials.[2,3] Ongoing phase 3 studies in SjD, SLE and LN will provide 
further evidence on the efficacy and safety of ianalumab in larger patient 
populations.  References:  [1.] McWilliams EM. Blood Adv. 2019;3:447-
60. [2.] Shen N [abstract]. Arthritis Rheumatol 2023;75 (suppl 9). [3.] 
Bowman SJ. Lancet 2022;399:161-71.
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Background/Purpose:  Systemic lupus erythematosus (SLE) requires 
long-term treatment with medications that carry risks of side effects and 
toxicities, including the risks of ocular toxicity from hydroxychloroquine, 
infection from oral and biologic immunosuppressants, and glucocorticoid 
toxicity from prednisone use. The objective of this study was to evaluate 
how patients approach lupus treatment decisions, including harms/benefits 
trade-offs with ongoing use of hydroxychloroquine and other medications 
for SLE.
Methods:  We conducted a qualitative study of patients with SLE using 
focus groups. We identified potential study participants with a diagnosis of 
SLE at Massachusetts General Hospital and affiliate hospitals. We randomly 
selected patients for invitation to participate in virtual focus groups, with 
intentional oversampling of racial minority groups, males, and patients 
with lupus nephritis. Virtual focus groups were conducted by a physician 
moderator using a standardized focus group guide. Topics included key 
factors in patients’ decision-making process for lupus treatment decisions 
in general, specific factors involved in the use of hydroxychloroquine, 
involvement in treatment decisions, and sources of information used to make 
treatment decisions. Focus groups were audio recorded and transcribed. 
Two researchers conducted an inductive thematic analysis of the focus group 
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transcripts through an iterative process using Dedoose. Selected themes and 
subthemes were independently verified by a third assessor.
Results:  Twenty-eight individuals with SLE participated in 1 of 4 focus 
groups. The mean age was 47 years, and they were 89% female, 14% Black 
or African American, 11% Hispanic, and 21% Asian (Table 1). These 
participants had a range of lupus manifestations, including 39% with 
lupus nephritis and 32% with neurologic lupus, and the median disease 

duration was 9 years (IQR 6-16 years). All study participants were prior 
or current users of hydroxychloroquine, and the majority had used oral 
glucocorticoids and 1 or more oral immunosuppressants. There were 9 
major themes and 18 subthemes identified along with illustrative quotes 
(Table 2). Patients with lupus emphasized both short-term and long-term 
considerations, including the priorities of avoiding short-term side effects of 
medications, controlling lupus disease activity, and also avoiding long-term 
damage from both medication toxicity and lupus itself. Preferences to avoid 
glucocorticoid toxicity and to maintain quality of life and physical function 
were also common drivers of lupus treatment decisions. The concern for 
future organ damage was a key factor for the decision to continue long-
term hydroxychloroquine use, illustrated by a participant’s quote, “The 
hydroxychloroquine is like an insurance so you don’t get more damage to 
something else, sometimes out of a flare.” The risk of hydroxychloroquine 
retinopathy was the primary shared concern related to hydroxychloroquine 
use, but patients consistently reported that routine screening for 
hydroxychloroquine retinopathy provided reassurance about the safety of 
continuing the medication. Trust in their medical team was a key factor that 
supported confidence in treatment decisions.
Conclusions: Patients with SLE face ongoing treatment decisions for this 
chronic condition, and they incorporate multiple factors to balance both 
the short- and long-term harms and benefits of medications.
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Background/Purpose:  Regulatory T cell (Treg) dysfunction is a key 
feature of systemic lupus erythematosus (SLE). Preliminary studies 
expanding Tregs in patients with SLE using low-dose interleukin 2 (IL-2) 
have demonstrated promising results. However, use of IL-2 is limited 
due to its short half-life requiring frequent injections and the narrow 
therapeutic window for Treg selectivity poses the risk of activating other 
immune responses (eg, pathogenic T effector, natural killer [NK] cells). 
Compounding these challenges, SLE is immunologically and clinically 
heterogenous with a high variability in disease activity and organ system 
involvement. Interpretation of SLE trial results is further complicated by 
various background treatments, imperfect outcome measures, and need for 
experienced investigators. Therefore, there are challenges to the development 
of treatments for Treg expansion in SLE. MK-6194 is an IL-2 mutein with 
enhanced Treg selectivity, increased affinity for the alpha chain of the IL-2 
receptor (CD25) and decreased affinity for the beta chain (CD122), which 
is Fc-conjugated for increased half-life. In a phase 1 trial, subcutaneous (SC) 
MK-6194 was generally well tolerated (up to a single dose of 10 mg; up to 
doses of 5 mg every 2 or 4 weeks) by healthy participants with no serious 
adverse events (AEs) or dose-limiting toxicities. Injection site erythema 
was the most common AE. A dose-dependent increase in Treg number was 
observed, peaking between Days 8–11 with no attenuation after repeated 
injections and minimal impact on non-Treg or NK cell numbers. These data 
support further evaluation of MK-6194 as a potential treatment for SLE. To 
test this hypothesis in a phase 2a SLE trial, analysis of past trials highlights 
the importance of accurate assessment of eligible patients with clinically 
significant disease activity and limited background therapy.
Methods: This multicenter, randomized, double-blind, placebo-controlled 
phase 2a trial is currently enrolling eligible adults (Table) with moderate-
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to-severe SLE (Figure) randomized (1:1:1) to receive SC placebo or 
MK-6194 in 1 of 2 dosing regimens for 52 weeks (main trial period) 
followed by a double-blind long-term extension (NCT06161116). The 
primary efficacy endpoint is the proportion of participants with Systemic 
Lupus Erythematosus Responder Index-4 (SRI-4) response at Week 28. 
The primary safety endpoint is the number of AEs and AEs leading to trial 
discontinuation. Secondary endpoints include SRI-4 response at Week 52, 

British Isles Lupus Assessment Group-Based Composite Lupus Assessment 
(BICLA) and Cutaneous Lupus Erythematosus Disease Area and Severity 
Index-50 (CLASI-50) responses at Weeks 28 and 52, and change from 
baseline in tender/swollen joint counts. Exploratory endpoints include 
immunologic parameters, pharmacokinetics/pharmacodynamics, anti-
drug antibodies, and biomarker parameters. Patient eligibility and accuracy 
of disease activity scoring throughout the trial will be adjudicated by an 
experienced, blinded clinical team. 
Results: The trial is actively recruiting approximately 270 participants in 17 
countries across North America, Latin America, Europe, the Middle East 
and Asia-Pacific regions. Estimated primary trial completion will be April 
2027.
Conclusions:  This currently recruiting phase 2a trial was designed to 
address challenges in the development of Treg expansion therapy for SLE. 
MK-6194, a novel IL-2 mutein, was developed for Treg selectivity with 
longer half-life. The trial protocol utilized knowledge gained from past SLE 
publications to increase the likelihood of interpretable data.
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Background/Purpose: Potent tissue B cell depletion using CD19-targeting 
CAR-T cells or T cell engagers in patients with autoimmune diseases such 
as Systemic Lupus Erythematosus (SLE) and Rheumatoid Arthritis (RA) 
has led to durable clinical responses in early clinical studies and the results 
suggest the potential to reset the autoreactive immune system for long-term 
disease remission. However, there are limits to the safety and accessibility 
of CD19-targeting CAR-T cells or T cell engagers across large patient 
populations. While antibodies targeting CD20 have provided significant 
responses in several autoimmune diseases, they do not deplete CD19+/
CD20-autoantibody-secreting plasmablasts or pro-B cells in bone marrow. 
Antibodies targeting CD19 have shown efficacy in Neuromyelitis optica 
spectrum disorder (NMOSD) and IgG4-related disease in clinical trials. 
Deep and broad depletion of B cells by targeting both CD19 plus CD20 
with an antibody-based approach may provide additional clinical benefits 
by restoring immune homeostasis in autoimmune diseases with low risk of 
cytokine-mediated adverse events.
Methods: Here we describe HB2198 generated using the GEM-DIMER™ 
platform. HB2198 was designed for bivalent target binding to both CD20 
(Fab domains derived from rituximab) and CD19 (Fab domains derived 
from humanized version of FMC63, the parental antibody used to generate 
approved CD19-targeting CAR-T cell therapies) and importantly, contains 
2 Fc domains both with amino acid variants S239D and I332E, further 
increasing Fc gamma receptor binding and immune effector functions. We 
assessed the B cell depletion, T and NK cell activation, and inflammatory 
cytokine release in response to HB2198 by flow cytometry, ELISA, and 
functional assays  in vitro  using cell lines and primary immune cells from 
healthy individuals and patients. Pharmacodynamic effects  in vivo  were 
evaluated in non-human primates.
Results:  HB2198 exhibited enhanced Antibody-Dependent Cellular 
Cytotoxicity (ADCC) and Antibody-Dependent Cellular Phagocytosis 
(ADCP) immune effector functions over conventional antibodies targeting 
CD19 or CD20. HB2198 potently depleted B cells from healthy human 
whole blood after overnight culture. Further, HB2198 depleted memory B 
cells from healthy and SLE patient PBMCs  ex vivo. Importantly, little or 
no induction of inflammatory cytokines IFN-γ, IL-6, TNF-α, or IL-2 was 
detected in vitro and in vivo. These findings contrasted with dose-dependent, 
potent  in vitro  cytokine induction observed in the presence of a CD20-
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CD3 T cell engager. Infusion of HB2198 into cynomolgus monkeys led to 
>99% depletion of circulating B cells within 1-3 days and durable depletion 
of memory B cells with minimal inflammatory cytokine response in vivo.
Conclusions: HB2198 demonstrated potent B cell depletion in vitro and 
long-term reduction in memory B cell depletion  in vivo, suggesting the 
potential for broad and deep depletion of autoantibody producing cells. 
Importantly, minimal induction of proinflammatory cytokines was 
observed  in vitro  and  in vivo. These data support the advancement of 
HB2198 in autoimmune indications where depletion of CD19+  and/or 
CD20+ cells would provide clinical benefit.
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Background/Purpose: Rituximab has been used to treat SLE for 20 years 
but efficacy is limited by inadequate B cell depletion. Emerging therapies 
such as CD19 CAR-T-cells have been reported to induce deeper B cell 
depletion and thereby drug-free remission up to 18 months. However, with 
rituximab, we showed that depth of depletion and rate of repopulation 
were highly variable, and related to patient factors eg, complement levels 
and FCGR genotype. Using highly sensitive flow cytometry protocol, 
plasmablast repopulation below 0.0008 x 10^9/L predicted longer 
response.[1] Anecdotally, we have observed “rituximab super-responders” 
with sustained remission after 1 cycle of rituximab. The objectives of the 
study were to assess a) incidence of rituximab-super-response, with or 
without concomitant immunosuppressant; and b) factors associated with 
super-response after the first rituximab cycle, with a view to personalize anti-
CD20 antibodies in SLE.
Methods: We conducted an observational study of consecutive rituximab-
treated SLE patients in a single center over 20 years who had followed 
an on-demand retreatment strategy. Usual practice was to continue 
concomitant immunosuppressants but taper glucocorticoids. Univariable 
and multivariable logistic regression analyses were performed to identify 
factors associated with rituximab super-response, with p<0.1 associated 
with the deviance used for inclusion into the model.
Results: Of 149 first-cycle-rituximab-treated patients, 114 were included 
in the study [excluded due to nonresponse in Cycle 1=17; received fixed 
retreatment at 6-9 months=15; deaths within the first 3 years=2; and 
discontinued rituximab due to psoriasis=1]. Based on survival curve, 
we defined super-responders as >3 years (Figure  1). This occurred in 
23/114 patients (20%) with median (IQR) duration of response 263 
(212,423) weeks. At baseline, rituximab-super-responders had: mean 
(SD) age 35 (14) years, 20/23 (87%) female, ancestry European=9/23 

(39%); South Asian=6/23 (26%), Chinese/SE Asian=2/23 (9%); 
African=5/23 (22%); and Mixed=1/23 (4%)], concurrent APS 6/23 
(26%), disease duration 2.8 (1,5) years, median (IQR) SLEDAI-2K 11 
(7,15), and median (IQR) numeric BILAG score 21 (13,25). Sustained 
suppression of plasmablasts was observed at 3 years: median (IQR) 0.0008 
(0.0002,0.0045). 8/23 Rituximab-super-responders (34.8%) were not 
prescribed immunosuppressants or withdrew them during follow-up (drug-
free remission). In multivariable analysis of 114 patients, factors associated 
with duration of response >3 years were non-European ancestry (OR 4.6, 
95% CI 1.6-12.7)) and concurrent APS, (3.2, 0.99-10.35), while longer 
disease duration (0.89,0.80-0.99 per year) was associated with lower odds 
of rituximab-super-response. No other factors (age, sex, anti-dsDNA+, low 
C3/C4, number of antibodies, concomitant immunosuppressant, disease 
activity score, and active BILAG A/B in 5 most frequent domains) were 
predictive.
Conclusions: Sustained drug-free remission is not confined to patients who 
have received CAR-T CD19 but may be observed following rituximab. 1 in 
5 rituximab-treated patients had >3 years response to their first cycle, and 1 
in 12 had sustained, immunosuppressant-free remission. Rituximab-super-
response is associated with patient characteristics typically denoting disease 
severity (early disease, non-European ancestry and APS), as well as marked 
suppression of plasmablast repopulation. This suggests that sustained drug-
free remission is a feature of the overall immune environment rather than 
the modality of B cell killing. Given their safety and low cost, anti-CD20 
monoclonal antibodies in early poor prognosis SLE may be preferable to 
intensive therapy in refractory disease. Future work will include more 
detailed biomarker evaluation of this cohort.  References:  [1.] Md Yusof 
MY. Ann Rheum Dis 2017;76(11):1829-36.
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Background/Purpose: In rheumatoid arthritis (RA), we previously showed 
that nonmedical switch from rituximab originator (RTX-O) to rituximab 
biosimilar (RTX-B) was largely effective with comparable 18-month 
retention rates between those who switched vs remained on RTX-O, 76% 
and 82% respectively.[1] However, the uptake of nonmedical switch in 
SLE and other connective tissue diseases and vasculitis (CTD-VAS) has 
been slow due to a concern with cross-reactivity of antibodies. Our study 
objectives were to evaluate the effectiveness of nonmedical switch from 
RTX-O to RTX-B or between RTX-Bs in CTD-VAS.
Methods:  We conducted a retrospective observational cohort study of 
rheumatic and musculoskeletal diseases (RMD) patients in a single center 
between October 2017 (Index date) and November 2024. During this 
period, all patients were encouraged to switch to RTX-B (Truxima®) unless 
declined by the patient or specified by the treating clinician. Furthermore, 
between 2021-2023, patients on Truxima® were switched to Rixathon® and 
then reverted to Truxima® in 2024 due to contractual agreement. Due to 
differences in disease activity tools, clinical responses were graded into full 
response; partial; and nonresponse. Other measures of effectiveness include 
the depth of CD20+ cells depletion by highly sensitive flow cytometry and 
5-year rituximab retention rate between those who underwent nonmedical 
switch (Group 1) vs remained on RTX-O (Group 2).
Results:  At Index date, of 829 RMD patients treated with rituximab, 
306 (37%) were given for CTD-VAS, while the remaining for RA. Of 
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these, 84/306 (27%) underwent nonmedical switch, Group 1 [RTX-O to 
RTX-B=58 (69%); between RTX-Bs=26 (31%)]. They had mean (SD) 
age 51 (15) years, 61 (72%) were female, 61 (72%) had European ancestry, 
and diagnoses were SLE (54%), AAV (31%), Sjögren (5%), Myopathies 
(2%) and other CTD (8%). 16/306 (5%) patients remained on RTX-O 
(Group 2), while 206/306 (67%) initiated treatment with RTX-B. At the 
last follow-up, of 84 patients in Group 1, 72 (86%) remained on RTX-B 
[64/72 (89%) switched from RTX-O to RTX-B; 6/72 (8%) switched 
between RTX-Bs; and 2/72 (3%) reverted to previous RTX-B brand]. 5/84 
(6%) of patients on RTX-B reverted to RTX-O and regained response. 
Reasons were infusion reaction=1, serum sickness=1; neutropenic sepsis 
5 days post-rituximab switch=1; skin lesion=1; incomplete depletion and 
inferior response=1. Of 82/84 and 74/84 patients in Group 1 with paired 
clinical response and B cells data respectively, there was no difference in 
response rate (partial or full) and CD20+ cell complete depletion in the 
rituximab cycle before and after switch, p=0.289 and p=0.815 respectively 
(McNemara’s test). Patients in Group 2 had more comorbidities, number 
of rituximab cycles, and number of previous immunosuppressants than 
those in Group 1. At 5 years, 8/84 (9.5%) patients discontinued rituximab 
in Group 1 (inefficacy=7 including 2 who reverted to RTX-O); death due 
to pneumonia=1), while all 16 patients in Group 2 continued therapy. 
Unadjusted Kaplan-Meier analysis showed no difference in 5-year rituximab 
retention between Group 1 and Group 2; p=0.152 (Figure 1).

Conclusions:  Our findings support the nonmedical switch either from 
RTX-O to RTX-B or between RTX-Bs in CTD-VAS with no difference 
in clinical response and depth of B cell depletion before and after switch. 
5-year rituximab retention rate was very good regardless of nonmedical 
switch and appeared higher than in RA. Analysis of outcomes of patients 
who initiated RTX-B is in progress and will help estimate number needed 
to harm with nonmedical rituximab switch.  References:  [1.] Melville A. 
Rheumatology 2021;60(8):3679-88.
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Background/Purpose: Anifrolumab (AFM) has demonstrated efficacy and 
safety in patients with systemic lupus erythematosus (SLE), but the effect of 
type I interferon modulation on the immune abnormalities in these patients 
is unclear. This study aimed to investigate the relationship between changes 

in immune phenotype and the efficacy of AFM in patients with SLE who 
experienced minor flares after lupus low disease activity state (LLDAS).
Methods: Patients with SLE who achieved LLDAS but experienced minor 
flares due to mild or moderate organ damage according to the clinical items 
of the revised SELENA flare index were divided into 2 groups: Those who 
received standard of care (SoC, n = 18) with increased glucocorticoid 
(GC) doses or additional immunosuppressants and those who received 
only additional AFM treatment (n = 50). Effectiveness and safety were 
compared 26 weeks after intensification using propensity score-based 
inverse probability of treatment weighting (PS-IPTW). Peripheral blood 
immunophenotypes at baseline were analyzed and compared with age- 
and sex-matched healthy controls (HC, n=70) about the standardized 
NIH/FOCIS Human Immunophenotyping Consortium protocol. 
Immunophenotype changes and their impact on re-achieving LLDAS at 
Week 26 were also analyzed in SLE patients who experienced minor flares 
after LLDAS.
Results: After PS-IPTW adjustment, there were no differences in baseline 
characteristics between the groups. The 26-week persistence rate of the AFM 
group was 90.0% (45/50). The LLDAS achievement rate was significantly 
higher in the AFM group (SoC group: AFM group = 33%:87%, p < 0.001). 
The SELENA-SLEDAI scores significantly decreased in both groups, and 
no significant difference was observed between the groups at 26 weeks 
(SoC group: AFM group = 2.1±2.0:1.8±1.7, p = 0.453). The mean dose 
of GC was markedly reduced in the AFM group (3.6±3.1→2.1±2.7, p < 
0.001), and the GC mean dose at Week 26 was significantly lower in the 
AFM group (SoC group: AFM group = 5.7±1.8:2.1±2.7, p < 0.001), 
leading to GC discontinuation in 3 patients. The incidence of adverse 
events was significantly lower in the AFM group (SoC group: AFM group 
= 47%:12%, p < 0.001), particularly for infections (SoC group: AFM group 
= 38%:12%, p < 0.001). In peripheral blood immunophenotype analysis, in 
comparison with HC, SLE patients had a higher proportion of activated 
Tfh cells (p=0.003), activated Th17 cells (p=0.0025), and plasmocytes 
(p=0.015), and a lower proportion of naïve B cells (p=0.010). There 
were no significant differences in baseline immunophenotypes between 
the AFM and SoC groups. At 26 weeks, both groups exhibited decreased 
plasmocyte proportions. In the AFM group, the proportions of activated 
Th17 cells (p = 0.014), Tfh cells (p < 0.001), and activated Tfh cells (p = 
0.018) significantly decreased at 26 weeks compared to baseline. In both the 
SoC group and the AFM group, no baseline clinical features were associated 
with achieving LLDAS or DORIS remission. However, in the AFM group, 
patients with a higher baseline proportion of plasmocytes were more likely 
to achieve DORIS remission. In the SoC group, there were no peripheral 
blood immune phenotype characteristics associated with LLDAS or 
DORIS remission.
Conclusions: In SLE patients who experience a minor flare after achieving 
LLDAS, disease activity may be effectively controlled by adding AFM 
alone, without the need to increase immunosuppressants or glucocorticoids. 
Among these patients, AFM appears to be particularly effective in those 
with a high baseline proportion of plasmocytes prior to its initiation.
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Background/Purpose:  Attainment of Lupus Low Disease Activity State 
(LLDAS) is associated with reductions in disease flares, damage accrual, 
oral glucocorticoid (GC) use, and mortality in patients with systemic 
lupus erythematosus (SLE). In a post hoc analysis of pooled data from 
the 52-week phase 3 TULIP-1/-2 trials, patients with SLE treated with 
anifrolumab were more likely to attain LLDAS compared with placebo.[1] 
Although criteria for attainment of LLDAS requires a GC dosage of ≤ 
7.5 mg/day, the European Alliance of Associations for Rheumatology 2023 
guidelines recommend ≤ 5  mg/day GC for patients with SLE.[2] In the 
present analysis, the long-term impact of anifrolumab treatment on LLDAS 
attainment together with GC reduction to ≤ 5 mg/day during the 3-year 
TULIP long-term extension (LTE) study was evaluated.
Methods:  In the TULIP-LTE study (NCT02794285), patients with 
moderate to severe SLE despite standard therapy received anifrolumab 
300 mg or placebo as an extension of their assigned treatment in the 52-week 
TULIP-1/-2 trials.[3] Patients were followed from baseline (of TULIP-
1/-2) through the LTE (Week 208). Response was defined as LLDAS 
attainment together with GC dose reduction to ≤ 5 mg/day (LLDAS+GC ≤ 
5) at the same visit; response rates were analyzed using a stratified Cochran–
Mantel–Haenszel method. Responses were also analyzed by disease onset 
(established [SLE diagnosis > 2 years prerandomization] vs recent onset 
[SLE diagnosis ≤ 2 years prerandomization]). LLDAS attainment was 
defined as (all): SLE Disease Activity Index 2000 ≤ 4 without major organ 
activity, no new disease activity, Physician’s Global Assessment (0-3) ≤ 1, 
prednisone/equivalent ≤ 7.5 mg/day, standard immunosuppressant dosing, 
no restricted medications (TULIP-1/-2 period only), and no investigational 
product discontinuation.
Results:  LLDAS+GC ≤ 5 response rates were higher with anifrolumab 
treatment vs placebo overall throughout TULIP-LTE (Figure 1A; 
anifrolumab vs placebo, Week 52: 33.1% [81/254] vs 23.2% [25/108]; 
Week 208: 31.1% [58/194] vs 17.1% [11/65]). LLDAS+GC ≤ 5 response 
rates were higher through Week 208 with anifrolumab vs placebo in patients 

with established disease (Figure 1B; 29.1% [46/162] vs 13.7% [7/53]); 
treatment differences between groups were not consistent through Week 
208 among patients with recent onset disease, given the small sample size.
Conclusions:  Anifrolumab treatment was associated with higher rates 
of LLDAS attainment together with GC reduction to ≤ 5  mg/day vs 
placebo, overall and in patients with established disease. Thus, LLDAS 
attainment and GC reduction are treatment goals that can be achieved with 
anifrolumab. References: [1.] Morand EF. Ann Rheum Dis 2023;82:639-
45. [2.] Fanouriakis A. Ann Rheum Dis 2024;83:15-29. [3.] Kalunian KC. 
Arthritis Rheumatol 2023;75:253-65. Acknowledgments: This study was 
sponsored by AstraZeneca. Writing assistance was provided by Tamara 
Fink, PhD, of JK Associates Inc., part of Avalere Health, and funded by 
AstraZeneca. Presented at EULAR 2024 and reused with permission of 
Morand E. Ann Rheum Dis 2024;83:958.
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Background/Purpose:  Although methods to measure belimumab 
concentrations and anti-drug antibodies (ADA) are available, the clinical 
significance of drug monitoring and how immunogenic belimumab is in 
patients with systemic lupus erythematosus (SLE) remain unclear. This 
study aimed to assess ADA incidence in patients with SLE and to investigate 
associations between belimumab concentrations and clinical response, 
serological outcomes, and adverse events.
Methods: We included 100 patients treated with intravenous belimumab. 
Clinical data and biological samples were collected at baseline and months 
3, 6, 12, and 24. Belimumab levels were determined by quantitative 
sandwich ELISA, and ADA by an acid-dissociation radioimmunoassay. 
Clinical activity was evaluated with the SLE disease activity index 2000 
(SLEDAI-2K), revised SLE activity measure (SLAM-R), and physician’s 
global assessment (PhGA). Serological markers included complement C3, 
C4, and anti-dsDNA antibodies. Adverse events were retrieved from case-
report forms and medical charts. We performed cross-sectional analyses 
using Spearman’s correlation coefficients, and longitudinal analyses using 
generalized estimating equations.
Results:  Belimumab concentrations varied widely (median: 25.8; IQR: 
20.9–43.5 μg/mL), but were stable over time at the group level. Preexisting 
ADA were detected in 2 patients, but no patient developed ADA during 
follow-up. Belimumab levels moderately correlated with SLEDAI-2K 
(ρ: -0.37; p=0.003) and PhGA (ρ: -0.41; p=0.005) at month 6, while 
longitudinal analyses revealed associations with SLEDAI-2K (β: -0.10; 
SE: 0.05; p=0.031) and SLAM-R (β: -0.32; SE: 0.13; p=0.014). Despite 
moderate correlations between belimumab levels and serological markers at 
month 6, there were no associations in longitudinal analyses. There was no 
relationship between belimumab levels and adverse events.
Conclusions:  Belimumab yielded no immunogenicity. Belimumab levels 
were associated with clinical activity but not with serological activity or 
adverse events.
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Background/Purpose: Acthar Gel is a naturally sourced complex mixture 
of adrenocorticotropic hormone analogs and other pituitary peptides. 
Acthar Gel is approved by the U.S. Food and Drug Administration (FDA) 
for the treatment of several autoimmune disorders and medical conditions 
known to cause inflammation, including systemic lupus erythematosus 
(SLE). This study aims to describe the characteristics of patients with 
SLE treated with Acthar Gel, utilization patterns of the medication, and 
physicians’ assessments of its effects on patients’ health status.
Methods:  This study was prospectively designed with a predefined 
protocol and statistical analysis plan. The study employed a chart review 
methodology, where 41 U.S. rheumatologists reviewed 56 patient charts 
for individuals treated with Acthar Gel for SLE within the past 24 months. 
Patients with known contraindications to Acthar Gel were excluded from 
the study. In November 2024, physicians searched patient records starting 
from April 1, 2022. Data included demographics, comorbidities, symptoms, 
prior treatments and health outcomes following Acthar Gel treatment.
Results:  The study included 56 SLE patients with an average age of 
42 years and mean BMI of 27.5  kg/m2. Most were female (84%) and 
African American (50%). Common comorbidities included chronic joint 
disease (34%), hyperlipidemia (34%), hypertension (34%) and arthritis/
osteoarthritis (30%). Prior to Acthar Gel treatment, 63% of patients 
reported fair-to-poor health status, with a mean rating of 3.6 out of 5 
(where 1 = excellent and 5 = poor). Frequent symptoms included joint pain 
(84%), rashes (68%) and fatigue (68%). Most were previously treated with 
antimalarial drugs (64%), corticosteroids (64%), immunosuppressive drugs 
(57%) and biologic disease-modifying antirheumatic drugs (DMARDs) 
(55%). The average time since diagnosis was 4.8 years and the average 
duration of Acthar Gel treatment was 8 months. Most patients (91%) 
were dosed at 40-80 units twice per week. Physicians reported that 89% 
of patients experienced improved health status after Acthar Gel treatment. 
Improvements among these patients included overall symptoms (82%), pain 
(54%), fatigue (44%), reduced corticosteroid use (44%), physical function 
(38%) and strength (28%).
Conclusions:  This study demonstrates that Acthar Gel is an effective 
treatment option for SLE. Patients experienced improvements in multiple 
areas such as symptoms, pain relief, fatigue, reduced corticosteroid use, 
physical function and strength. These findings underscore the utility of 
Acthar Gel in enhancing outcomes for patients with SLE.
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Background/Purpose:  Non-corticosteroid immunosuppressants as 
azathioprine (AZA), mycophenolate mofetil (MMF), cyclophosphamide 
(CYC), calcineurin inhibitors (CNIs) and methotrexate (MTX) are widely 
used in the treatment of SLE. However, their effectiveness in preventing 
organ damage remains unclear as observational studies are subject to 
confounding by indication (where patients with more severe disease are 
more likely to receive these medications). This study aimed to identify the 

relationship between the use of immunosuppressive medications and the 
development of organ damage in SLE patients.
Methods: The Birmingham Lupus Cohort is a longitudinal observational 
cohort of patients with SLE. All patients fulfilled the 1997 ACR Updated 
Classification Criteria for SLE. At each medical consultation, the disease 
activity was assessed using the classic BILAG index (or BILAG-2004), and 
damage was evaluated using the SLICC/ACR damage index (SDI). In 
addition, serological test results, and treatment plans, including any change 
in the management plan, were recorded. Propensity scores were estimated 
for the likelihood of receiving each immunosuppressive medication based 
on covariates including age, gender, ethnicity, year of diagnosis, year of 
enrollment, disease duration, smoking, antimalarial use, immunosuppressive 
use, and baseline SDI. For the treatment group, the baseline was the first 
exposure to the index medication, while for the control group, baseline 
was the first date with a disease activity score of A or B in any domain of 
the BILAG index. Multivariable Cox Proportional Hazard models were 
developed to study the effect of each immunosuppressive medication on 
organ damage in SLE patients over 10 years of follow-up, adjusted for 
propensity score, disease activity, and corticosteroid use.
Results: We included 361 SLE patients of whom 334 (92.5%) were female. 
There were 214 (59.2%) White, 66 (18.2%) African or Caribbean, 69 
(19.1%) South Asian, 8 (2.2%) East Asian patients, and 16 (4.4%) from 
other ethnic backgrounds. The median (IQR) age at enrollment was 34 
(26 - 45) years. The frequencies of patients who were ever treated with 
non-corticosteroids-immunosuppressive drugs were as follows: AZA 
(49.8%), MMF (30.7%), CNI (16.3%), MTX (22.9%), and CYC (25%). 
After 10 years of follow-up, a total of 166 (45.9%) had 1 or more items 
of organ damage. In separate multivariable Cox Proportional Hazard 
models with the development of a new item of damage as the dependent 
variable, after adjusting for propensity scores, use of corticosteroids, and 
disease activity. There was an inverse association between the development 
of organ damage and the use of AZA (hazard ratio [HR] 0.59 [95% CI: 
0.44, 0.79]), MMF (HR 0.41 [95% CI: 0.27, 0.62]), CNI (HR 0.34 [95% 
CI: 0.19, 0.60]), and MTX (HR 0.49 [95% CI: 0.30, 0.78]), suggesting a 
protective effect. However, the use of CYC (HR 1.12 [95% CI: 0.62, 2.04]) 
was not found to be protective against further organ damage (Table 1). The 
multivariable Cox models prior to propensity adjustment are summarized 
in Table 1.

Conclusions:  AZA, MMF, CNI, and MTX may have protective effect 
against the development of organ damage. Treatment with CYC was not 
associated with new organ damage although further residual confounding 
cannot be excluded.
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Background/Purpose:  Antimalarials are essential in treating various 
dermatological and rheumatological conditions like systemic lupus 
erythematosus. Hyperpigmentation is a known side effect, most often 
seen with chloroquine than hydroxychloroquine, affecting over 25% 
of users after prolonged use. These drugs alter antigen processing and 
increase lysosomal pH, affecting the skin by modifying UV absorption and 
inflammatory mediators. Antimalarial drugs can bind to iron and melanin, 
which stimulates melanocytes and may cause increased pigmentation in the 
skin. While the exact link between hyperpigmentation and retinopathy is 
not fully established, reports have suggested a possible association. Retinal 
toxicity is more likely to occur with chloroquine and higher doses of 
hydroxychloroquine. Studies suggest that factors like ecchymosis and the use 
of anticoagulants or antiplatelet agents may influence hyperpigmentation. 
This study explores the relationship between antimalarial use and 
mucocutaneous hyperpigmentation, considering factors such as retinopathy, 
trauma/ecchymosis, and concurrent anticoagulant use.
Methods: We have conducted a systematic review to examine the association 
between antimalarial use and hyperpigmentation and the possible link to 
retinopathy and predisposing factors. A comprehensive search strategy 
was developed using a combination of database-specific subject headings 
and text words for the main concepts of hyperpigmentation and the drugs 
chloroquine or hydroxychloroquine. Results were limited to humans. 
Studies from 1960 to May 2024, including cohort, cross-sectional, case 
reports, and case series, were identified on September 5, 2024 through 
Ovid MEDLINE and Embase. A total of 1760 studies were screened, and 
71 studies were extracted and included in the review. The reference lists of 
included publications were also searched and considered for inclusion. A 
supplementary search was conducted on Google Scholar on December 26, 
2024, using the following search terms: hyperpigmentation, antimalarial, 
drug adverse effect, chloroquine, hydroxychloroquine, skin pigmentation, 
antimalarial side effects. The first 100 results from that search were screened.
Results:  The analysis involved 71 studies with a total sample size of 318 
patients. Of these, 89.6% were female and 7.2% were male. The most 
common diagnosis was systemic lupus erythematosus (SLE), accounting for 
74.6% of patients, followed by rheumatoid arthritis (RA) at 8.8%. Other 
diagnoses included Sjögren’s syndrome (6%), discoid lupus erythematosus 
(DLE) (4.1%), undifferentiated connective tissue disease (0.9%), and 
subacute cutaneous lupus erythematosus (SCLE) (0.3%). There were 
4.7% of patients with other conditions, and 0.3% had no report on the 
diagnosis. In terms of treatment, 70.4% of patients were treated with 
hydroxychloroquine (HCQ), 17.6% with chloroquine, and 6.3% with 
other combinations of antimalarials. Hyperpigmentation was mostly blue-
gray (9.9%), with the face and neck (40.5%), legs (34.6%), and hands 
(21.6%) being the most affected areas. Preceding ecchymosis was reported 
in 23.5%, and 18.5% were using anticoagulants/antiplatelets. Biopsies were 
performed in 27.5% of cases. Retinopathy was noted in 3.1%, with no strong 
correlation to hyperpigmentation. Of those who discontinued antimalarials 
(52.2%), 35.5% experienced fading pigmentation, with partial (24.2%) or 
complete (10.6%) resolution.
Conclusions: Hyperpigmentation is a common side effect of antimalarials. 
No correlation was found with the presence of hyperpigmentation and 
retinopathy with use of hydroxychloroquine. The role of anticoagulants and 
ecchymosis remains uncertain. Discontinuation of antimalarials does not 
always lead to the resolution of pigmentation. Further research is needed 
to better understand the mechanisms of hyperpigmentation and improve 
its treatment.
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Background/Purpose:  Systemic lupus erythematosus (SLE) is a multi
systemic, chronic, autoimmune disease that can affect any organ or organ 
system, most commonly the skin and mucous membranes, kidneys, serous 
membranes, hematopoietic system, musculoskeletal system, and central 
nervous system. The fundamental importance of interferon type I (IFN-I) 
is in the defense against viral infections, while in patients suffering from 
SLE, IFN-I pathways are emphasized both in the genetic predisposition 
of the disease, as well as in epigenetic modifications, therefore in the early 
stages of the disease, but also in supporting the active disease. Numerous 
disease symptoms as well as laboratory features of SLE are associated with 
the overexpression of genes that regulate IFN-I, which opens the new 
perspectives and therapeutic opportunities for anifrolumab - a monoclonal 
antibody that inhibits type 1 interferon receptors.
Methods:  The aim of the paper is to present the experience with the 
treatment of patients with SLE using anifrolumab in the Department 
of Clinical Immunology and Rheumatology, University Hospital 
Centre Zagreb, Croatia in the period from 31.7.2023. until 15.9.2024. 
with reference to demographic data, laboratory parameters, clinical 
manifestations, impact on disease activity, glucocorticoid cotherapy, but 
also side effects. In Croatia, anifrolumab is available from 2023. as an 
add-on therapy in SLE adult patients who despite standard imunossupresive 
therapy have moderately to high clinically and serologically active disease. 
Standard methods of descriptive statistics, as well as trend analysis were used 
in data processing.
Results:  In the mentioned period, 17 SLE patients were treated with 
the drug anifrolumab. Of these, 15 patients (88.23%) were female. The 
median age of the patients was 42.47 ± 2.97 years. The age at the time of 
diagnosis was 31.43 ± 13.74. On average, 9.07 ± 7.36 years passed from the 
diagnosis of SLE to the start of therapy. The leading clinical manifestations 
were skin-mucous, then articular and hematological, and constitutional 
symptoms, followed by serositis, Raynaud’s phenomenon, sicca symptoms, 
and among the rarer manifestations were kidney affection and relapsing 
polychondritis, and antiphospholipid syndrome. All patients were 
treated with glucocorticoids and antimalarials, followed by azathioprine, 
mycophenolate mofetil, methotrexate and cyclophosphamide. Two 
patients were previously treated with thalidomide, and in individual 
cases the therapy included rituximab, leflunomide and intravenous 
immunoglobulins. We noticed high drug persistence rate (88.23%). There 
were 10 adverse events, namely bilateral pneumonia, bronchitis in 2 cases, 
sinusitis, COVID-19, bartonellosis, purpura on the fingers, insufficient 
efficacy in 2 cases and infusion reaction. We analyzed impact of the drug 
on serologic and laboratory features (lymphocyte count, dsDNA, C3, 

Figure 1.
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C4), disease activity measured by SLEDAI-2K, SLE-DAS, ECLAM, VAS 
gh after 3 and 6 months of therapy respectively. A trend in disease activity 
indices is depicted in Figure 1. Data related to the trend analysis regarding 
complement components, lymphocytes and dsDNA are shown in separate 
graphs, as well as data concerning glucocorticoid reduction after 3 and 6 
months on therapy, which one is enclosed here (Figure 2).

Conclusions: Our results demonstrated that anifrolumab can be considered 
as an effective, “add-on’’ therapy of moderate to severe SLE. By monitoring 
disease activity indices (SLEDAI-2K, SLE-DAS, ECLAM, VAS), an 
advantageous trend in disease activity status was verified with an acceptable 
safety profile of the drug and a high persistence rate of a drug. Lower disease 
activity allowed us to perform substantial glucocorticoid dose reduction 
accounting for a positive impact on cumulative organ damage reduction.
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Background/Purpose: The aim of this cross-sectional study of patients 
with refractory SLE treated with RTX was to explore for any potential long-
term effect(s) of this B cell depletion approach.
Methods: We included patients with SLE having had i) received at least 1 
cycle of RTX and ii) at least 10yr of follow-up after their first RTX infusion. 
Response was assessed at 1 year and at their latest evaluation that was ³ 
10yr after RTX treatment initiation. In cases where the cSLEDAI-2k was 
employed, a response was defined as a cSLEDAI-2k of less than 4 in cases 
were the cSLEDAI-2k was ³ 4. In cases where the cSLEDAI-2k was 2-4 at 
baseline, a response was defined as a cSLEDAI-2k of 0. For cases of lupus 
nephritis, a complete response was defined as a proteinuria of < 500 mg/24h 
and an eGFR 60 ml/min; a partial response was defined as a reduction of 
the proteinuria of > 50% of baseline values and an eGFR 60  ml/min. In 
cases of lung involvement, a response was defined as an FVC decline £ 5% 
predicted values.
Results: RTX was administered in 62 patients with SLE treated at the 2 
Rheumatology tertiary care centers of southwestern Greece. For this cross-
sectional study we enrolled 23 patients (25 cases) with SLE (all Caucasian 
female, age range: 14 – 72yr, mean: 31yr) with active or relapsing disease, 
fulfilling inclusion criteria. The median disease duration was 6yr (range: 
2mo-27yr) at the time of the first RTX treatment infusion. Clinical 
manifestations at the time of RTX introduction included lupus nephritis in 
8 patients, arthritis in 6, neuropsychiatric involvement in 4, vasculitis in 2, 
lung involvement in 3 and hematological abnormalities in 3. RTX was also 
administered in 1 patient with lupus hepatitis and in 1 plasmapheresis-plus-
steroid resistant case of thrombotic thrombopenic purpura. RTX treatment 
was associated with a clinical benefit in 82.14% of our patients after 1yr and 
in 74.48% after ³10yr. The median cSLEDAI-2K score decreased from 5.83 

± 3.70 at baseline to 1.95 ± 2.40 (p < 0.001) at 1yr and to 2.37 ± 3.00 (p 
< 0.001) at the ³10yr timepoint of follow-up. Ten out of our 23 patients 
relapsed. The earliest relapse was seen at 6mo and the latest at 13yr after 
RTX treatment introduction. Eight relapsed patients were re-treated with 
RTX and 3/8 re-responded. The mean daily dose of corticosteroids was 
reduced both at the 1yr and at the ³ 10yr time points; dose reductions were 
not statistically significant. Regarding safety we report 1 COVID19-related 
death, viral infections in 2, allergic reactions in 4 and 1 patient with late-
onset neutropenia.
Conclusions: Our data suggest that RTX may indeed represent an 
alternative therapeutic option in patients with SLE refractory to standard 
treatment with an acceptable safety profile and a potential long-term 
beneficial effect.
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Background/Purpose: Systemic lupus erythematosus (SLE) is an 
autoimmune disease, characterized by the presence of autoantibodies and 
diverse clinical manifestations, including 1 or even more organs. Still, the 
exact cause of Lupus is unknown, and symptoms include also fevers, rashes, 
swelling and pain. Some gastrointestinal symptoms in lupus patients, 
such as bloating or abdominal pain, could be related to food allergies or 
intolerance. Gluten intolerance or celiac disease may occur more frequently 
in lupus patients, which can increase gastrointestinal symptoms. Research 
even from 1993 shows that people with lupus are at a much higher risk of 
developing allergies to drugs, skin, and insects. Moreover, family members 
of individuals with systemic lupus erythematosus are also more likely 
to experience at least 1 type of allergy. Aim: To have a closer look on the 
antibody and autoantibody profile related to lifestyle and nutrition of SLE 
patients to improve disease management and quality of life.
Methods: A total of 17 patients with a clinical diagnosis of SLE were 
tested using AESKUBLOTS® Allergy and AESKUBLOTS® Gluten-
Related Disorders (GRD) IgA. AESKUBLOTS® Allergy is a membrane-
based enzyme immunoassay for quantitative detection of allergen-specific 
IgE antibodies against allergens/allergen mixtures and total IgE in human 
plasma or serum. The AESKUBLOTS® GRD IgA is a membrane-based 
enzyme immunoassay for quantitative detection of IgA subclass antibodies 
against gliadin, DGP, tTG (tissue Transglutaminase), tTG-neo (cross-
linking of tTG with gliadin-specific peptides induces the formation of 
tTG-neo-epitopes), TG3 (epidermal Transglutaminase), mTG (microbial 
Transglutaminase), mTG-neo (cross-linking of mTG with gliadin-specific 
peptides induces the formation of mTG-neo-epitopes), Frazer’s Fraction in 
and total IgA in human serum or plasma. The antigens are positioned as 
parallel lines at precisely defined locations on a nitrocellulose membrane.
Results:  A total of 52% of patients exhibited high IgE levels (class 5-6) 
against allergens such as wheat, spelt, egg white, casein, and various nuts 
including almond, hazelnut, peanut, pistachio, and cashew. Additionally, 5 
out of 17 (30%) patients showed elevated antibodies against gliadin (>3-5x 
ULN (Upper Limit of Normal)), DGP (>3-5x ULN), mTG-neo (>2-3x 
ULN) and autoantibodies against tTG (>2x ULN) and tTG-neo (>3-5x 
ULN) antigens, which are highly associated with gastrointestinal disorders 
like celiac disease and non-celiac gluten sensitivity. Three SLE patients 
demonstrated significantly elevated food allergy-specific IgE levels (≥class 
4) along with high levels of autoantibodies related to GRDs.
Conclusions: Even within this small cohort, antibodies and autoantibodies 
associated with food allergies and GRD are significantly elevated compared 
to the general population. A comprehensive understanding of SLE 
epidemiology is urgently needed to gain deeper insights into the disease 
and better manage healthcare resources. The close interaction between 
autoimmunity, inflammation, and allergies means that during a lupus flare, 

Figure 2.

 www.jrheum.orgDownloaded on April 10, 2026 from 

http://www.jrheum.org/


253doi.org/10.3899/jrheum.2025-0390

both gastrointestinal symptoms and allergic reactions can be exacerbated, 
which further complicates the treatment and management of SLE patients. 
Accurate identification, antibody monitoring via multiplex and treatment 
of gastrointestinal complaints and allergies during a lupus flare are crucial 
to improving the quality of life for affected patients and preventing 
complications.
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Background/Purpose: SLE is a complex chronic autoimmune disease with 
diverse clinical manifestations. Impaired regulatory T cell (Treg) function 
is associated with SLE pathogenesis. Interleukin-2 (IL-2) is a key regulator 
of Treg homeostasis; decreased levels of circulating IL-2 are associated 
with aberrant Treg metabolism in SLE. Efavaleukin alfa, an IL-2 mutein Fc 
fusion protein with superior Treg selectivity, can preferentially expand Tregs 
in patients with SLE. This study (NCT04680637) evaluated the safety and 
efficacy of efavaleukin alfa in patients with active SLE.
Methods: This was a Bayesian adaptive phase 2b, randomized, double-blind, 
placebo-controlled, multicenter, dose-ranging study in adult patients with 
active SLE with Hybrid Systemic Lupus Erythematosus Disease Activity 
Index (hSLEDAI) score ≥ 6, clinical hSLEDAI score ≥ 4 and inadequate 
response to standard-of-care (SOC) therapies. Patients were randomized 
to receive either placebo or efavaleukin alfa (low, medium, or high dose) 
every 2 weeks and continued SOC treatment for 52 weeks (Figure). The 

randomization ratio started as 1:1:1:1, then was adapted using Response 
Adaptive Randomization to allocate more patients to more efficacious 
doses and fewer patients to less efficacious doses, with a fixed 25% allocation 
to placebo based on the clinical efficacy at prespecified interim analyses 
(IAs).[1] Futility analyses were conducted using a Bayesian hierarchical 
model. The primary endpoint was the achievement of SLE Responder 
Index 4 (SRI-4) response at Week 52, defined as a ≥ 4-point reduction in 
hSLEDAI score, no new British Isles Lupus Assessment Group (BILAG) 
2004  A and no > 1 new BILAG B scores, a < 0.3-point deterioration in 

Physician’s Global Assessment, and no use of more than protocol-permitted 
therapies. Patients were followed up for at least 6 weeks after the last dose 
for safety. An adjudication committee was utilized throughout the study to 
confirm eligibility, endpoints, and clinical outcomes.
Results:  A total of 168 participants (94.0% female; 56.0% White) from 
13 countries across 4 continents were enrolled (mean [SD] age: 44.1 [11.8] 
years). The trial was discontinued due to meeting predefined futility criteria 
at its third IA. At the date of termination, 16, 17, and 14 patients in the 
low, medium, and high-dose efavaleukin alfa groups, respectively, and 
15 patients in placebo had completed the Week 52 visit. Among these, a 
lower percentage of patients achieved an SRI-4 response at Week 52 in 
the 3 efavaleukin alfa groups (25-35.7%) compared to placebo (53.3%). 
All 168 patients who received at least 1 dose of study drug were included 
in the safety analysis (Table). Treatment-emergent adverse events (AEs) 

occurred in the efavaleukin alfa groups (82.9-100%) and placebo (70.7%). 
Incidences of serious AEs across efavaleukin alfa groups (5.1%-12.1%) 
were comparable with placebo (9.8%). The most frequent AEs (≥ 10.0%) 
in the overall efavaleukin alfa group were injection site erythema, injection 
site pruritus, injection site pain, injection site rash, injection site swelling, 
COVID-19, and headache. All injection site reactions were grade 1 or 2. No 
serious treatment-related AEs were observed.
Conclusions: The study was terminated as it met predefined futility criteria 
and not because of safety concerns. Treatment with efavaleukin alfa did not 
result in improvements of the efficacy endpoints over placebo in patients 
with active SLE. The safety profile observed in this study was consistent 
with the known profile of efavaleukin alfa. References: [1.] Garces S. Lupus 
Sci Med 2023;10:e000890. 
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Background/Purpose:  To evaluate factors associated with belimumab’s 
efficacy on different skin and joint manifestations in a nationwide 
multicenter cohort (BeRLISS-NeJS) of patients with systemic lupus 
erythematosus (SLE).
Methods:  In this retrospective observational study, adult SLE patients 
treated with belimumab (10 mg/kg/month IV or 200 mg/week SC) were 
stratified by joint (non-deforming nonerosive arthritis (NDNE), Jaccoud’s 
arthropathy, rhupus) and skin phenotypes (acute-ACLE, subacute-SCLE, 
chronic cutaneous lupus erythematosus-CCLE). We analyzed DAS28, 
CLASI-A, CLASI-D scores as well as DAS28 and CLASI-A remission rates 
(respectively DAS28<2.6 and CLASI-A=0) at 6, 12, 24, 36 months from 
baseline. Parametric and non-parametric tests were used according to data 
distribution.
Results: A total of 443 patients (88.9% female, mean treatment duration 30 
months (range 12-60) were enrolled. At belimumab initiation, 272 patients 
(61.4%) had joint manifestations: 221 NDNE (50.7%), 30 Jaccoud’s 
arthropathy (6.9%), and 21 rhupus (4.8%); 231 patients (52.1%) had skin 
manifestations: 112 ACLE (25.3%), 54 SCLE (12.2%), 18 CCLE (4.1%), 
and 47 aspecific skin manifestations (10.6%). Patients with Jaccoud’s 
arthropathy or rhupus had a longer disease duration before belimumab 
initiation compared to NDNE patients. The NDNE subtype was associated 
with higher DAS28 remission rates than Jaccoud’s and rhupus at 6 and 36 
months (Figure). Higher baseline DAS28 in NDNE patients correlated 
with lower remission rates at 6 and 12 months (p<0.001 and p=0.003). 
Smoking was associated with less probability to achieve remission at 12 
months (p=0.003), while higher baseline prednisone intake was associated 
with higher remission rates at 12 months (p=0.046). Prior methotrexate 
treatment was negatively associated with remission at 6 and 24 months 

(p=0.006 and p=0.027), but concurrent methotrexate treatment did 
not affect remission rates. In Jaccoud’s patients, baseline DAS28 was not 
associated with remission rates. Prior methotrexate use was associated with 
lower remission rates at 12 months (p=0.027) and 36 months (p=0.022). In 
rhupus patients, higher baseline DAS28 was associated with lower remission 
rates at 6 months (p=0.016). Concurrent and prior methotrexate use did 
not influence remission rates. When considering remission in patients 
with skin manifestations, ACLE showed higher CLASI-A remission rate 
compared to the SCLE and CCLE at 18, 24, and 36 months (Figure). In 
ACLE patients, older age at belimumab initiation negatively correlated with 
CLASI remission at 6 (p=0.047) and 12 months (p=0.015). High baseline 
CLASI-A negatively impacted on remission at 6 (p<0.001), 12 (p=0.003), 
and 24 months (p=0.002), but not at 36 months (p=0.082). High baseline 
CLASI-D was associated with lower remission at 6 (p=0.002), 12 (p=0.030), 
and 24 months (p<0.001). In SCLE patients, high baseline CLASI-A was 
negatively associated with remission at 6 (p<0.001), 12 (p=0.001), and 
24 months (p<0.001). High baseline CLASI-D correlated with lower 

remission rates at 6 (p=0.049), 12 (p=0.005), and 24 months (p=0.026). 
Anti-SSB antibodies at baseline negatively impacted on remission at 6 
(p=0.025) and 24 months (p=0.012). In CCLE patients, high baseline 
CLASI-A negatively impacted remission at 24 months (p=0.016). Baseline 
CLASI-D did not affect remission; however, this subset had few patients.
Conclusions:  Patients with NDNE arthritis and ACLE more frequently 
achieved DAS28 and CLASI-A remission, respectively. Univariate analyses 
indicated that active disease (high DAS28 and CLASI-A) and damage 
(high CLASI-D) at baseline were associated with lower remission rates, 
particularly in NDNE and ACLE patients. Prior methotrexate use was 
associated to lower remission rates, suggesting that methotrexate-refractory 
patients may benefit less from belimumab.
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Background/Purpose:  Anifrolumab (ANI), an anti-type 1 interferon-
alpha receptor antibody, has recently been approved for SLE treatment, 
following the positive results in 2 phase III randomized controlled trials. 
The purpose of this work is assessing the efficacy of Anifrolumab in active 
non-renal SLE, focusing on cutaneous and musculoskeletal manifestations.
Methods:  Data of SLE (ACR/SLICC or EULAR/ACR classification 
criteria) patients (pts) treated with ANI were prospectively collected. 
Disease activity measures, including SLE Disease Activity Index 2000 
(SLEDAI-2K), SLE Disease Activity Score (SLE-DAS), swollen joint count 
(SJT), tender joint count (TJC) and Cutaneous Lupus Erythematosus 
Disease Area and Severity Index (CLASI) were assessed at baseline and 
every 3 months thereafter. Platelet count (PC), lymphocyte count (LC), 
complement levels, anti-dsDNA titers, and prednisone dose were also 
assessed at same timepoints. SLICC/ACR Damage Index (SDI) was 
collected at baseline and after 6 months of treatment. T-test and Wilcoxon 
test for paired data were used to assess differences across different timepoints.
Results: Since September 2023, 22 SLE pts have been treated with ANI. 
ANI was prescribed for active cutaneous involvement in 11/22 (50%), 
joint involvement in 10/22 (45%), hematological involvement in 4/22 
(18%), and serosal involvement in 2/22 (9%). In 8/22 pts (36%), ANI was 
administered prior to any conventional immunosuppressants (IS) (including 
2 pts in which it was administered after belimumab only). At 6 months, 
significant reductions from baseline of mean SLEDAI-2K (p=0,016), 
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SLE-DAS (p<0.001), CLASI (p=0,008), TCJ (p=0,009), SJC (p=0,023), 
and LC (p=0,021) were observed (Image 1 and Image 2). At 9 months, 
improvements were confirmed in all previous endpoints (Image 1 and 
Image 2). Efficacy was similar between conventional IS experienced vs. naïve 
pts. Of note, a trend toward reduced prednisone use was observed. At 6 and 
9 months, no significant changes in PC, rates of hypocomplementemia and 
proportion of patients with positive anti-dsDNA antibodies were detected. 
SDI did not vary after 6 months of follow-up. Treatment was discontinued 
for inefficacy in 2 pts (1 joint and 1 hematological involvement) and for 
safety reasons in 1 pt (sepsis).
Conclusions:  In our cohort, ANI showed promising results, reducing 
overall and organ-specific disease activity, confirming its efficacy in 
cutaneous and joint manifestations. Further data are needed to evaluate its 
steroid-sparing effect and its impact on hematological manifestations.
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