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Investigation of renal tubular cell senescence as a future treatment target of lupus
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Abstract

Introduction: Nephritis is a significant concern in systemic lupus erythematosus (SLE) patients, with about
25% progressing to end-stage renal failure within 10 years. Lupus nephritis (LN) involves not only glomeruli
but also renal tubules, which present in about 70% of LN patients and may be associated with advanced renal
sclerosis. However, tubulointerstitial nephritis in LN remained to be underexplored. Drawing parallels with
diabetic nephropathy, which involves low-grade inflammation and elevated advanced glycation end products
(AGEs), can provide insights. AGEs contribute to diabetic nephropathy by inducing proteinuria, degenerative
changes, and stimulating pro-fibrotic factors, leading to cellular senescence and fibrosis.

Method: We designed this as AGE modified HSA stimulation on primary renal tubular epithelial cells
(HRCEp). The concentration of AGE-HSA is 4 mg/ml. The control group includes medium only, 4mg/ml HSA
and PBS, which is the solvent of AGE and HSA. After incubate AGE, HSA, medium or PBS for 24 hours, we
collected the culture supernatant and cell extract. We detected IL-6 production to evaluate inflammation and
uromodulin formation for epithelial cell function evaluation, in culture supernatant. We also detect senescence
associated -galactosidase for cellular senescence evaluation.

Results: Our data revealed AGE-HSA stimulation, comparing with control group, increase senescence-
associated B-galactosidase (SA-P galactosidase) expression and IL-6 production in HRCEp cell. Also, AGE
modified HSA decreased uromodulin production. The results are shown in Figure 1.

Conclusion: AGE-HA stimulation may induce renal epithelial cell low grade inflammation and cellular
senescence, which may be with consequent epithelial cell dysfunction.
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Figure 1. (A) IL-6 production increased after AGE stimulation. (B) Uromodulin production decreased after
AGE stimulation. (C) Senescence associated [ galactosidase (SA-P galactosidase) increased after AGE
stimulation. The p value indicated comparison with medium control.
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Abstract

Background

Hydroxychloroquine (HCQ), an antimalarial agent, is extensively utilized for the long-term management of
systemic lupus erythematosus (SLE) due to its immunomodulatory properties and low risk of complications.
Efferocytosis, the process of clearing apoptotic cells, is crucial for maintaining tissue homeostasis and
defective efferocytosis by macrophages is implicated in the pathogenesis of SLE. This study aims to elucidate
the mechanism of action of HCQ on macrophage efferocytosis and its anti-inflammation effects using a
pristane-induced lupus (PIL) animal model.

Methods

The therapeutic effects of HCQ in PIL mice were evaluated by assessing levels of inflammatory cytokines,
autoantibodies, and lupus nephritis. The efferocytosis index of macrophages treated with HCQ was quantified
following co-incubation with apoptotic lymphocytes in vitro. Additionally, the expression of TAM receptors,
essential for efferocytosis, was examined in HCQ-treated macrophages at both transcriptional and translational
levels. The regulation of efferocytosis by HCQ was further confirmed in vivo using peritoneal macrophages
exposed to apoptotic thymocytes.

Results

Long-term HCQ treatment in PIL mice resulted in reduced SLE activity and decreased production of pro-
inflammatory cytokines. HCQ administration significantly increased efferocytosis in RAW264.7 cells in a
dose-dependent manner. HCQ treatment induced the expression of the TAM receptor MERTK in macrophages.
Inhibition of MERTK signaling attenuated the HCQ-mediated enhancement of efferocytosis and inflammation
resolution. Peritoneal macrophages from HCQ-treated PIL mice also demonstrated positive regulation of
efferocytosis via MERTK expression.

Conclusions

Our research provides in vitro and in vivo evidence that HCQ treatment enhances macrophage efferocytosis,
promoting anti-inflammatory reprogramming and secretion of the pro-resolving factors. The HCQ-induced
enhancement of macrophage efferocytosis is mediated through the activation of MERTK signaling.
Understanding the immunomodulatory function of HCQ offers new insights into the etiopathogenesis of SLE
and establishes a molecular foundation for the development of innovative therapeutic agents.

Keywords: hydroxychloroquine, efferocytosis, pristine-induced lupus, autoimmune diseases
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Abstract

Background: Interleukin-18 (IL-18) is a proinflammatory cytokine involved in both innate and adaptive
immunity. Dysregulation of IL-18 can cause autoimmune or inflammatory diseases. While previous studies
report higher IL-18 levels in systemic lupus erythematosus (SLE) patients, its association with SLE disease
activity is unclear.

Objectives: This study investigates the associations between IL-18 levels, disease activity in SLE, and various
laboratory data.

Methods: Patients meeting the 1997 ACR criteria for SLE were enrolled after providing consent. SLE disease
activity index 2000 (SLEDAI-2K) scores and blood and urine samples were collected at the Oth, 3rd, 6th, 9th,
and 12th months. Nonparametric statistics and the Mann-Whitney U test were used to analyze the relationships
between IL-18, SLEDAI-2K scores, and laboratory data.

Results: From January 2022 to February 2024, 95 SLE patients (11 males, 84 females; age range 24-75 years)
were enrolled. IL-18 levels showed an inverse correlation with platelet counts (Spearman rho = -0.108, p =
0.05), but no correlation with SLEDALI scores or other laboratory data (e.g., white blood cell count, C3, C4,
anti-dsDNA Ab level, urine protein/creatinine ratio, and urine albumin/creatinine ratio). IL-18 levels were
significantly higher in patients with abnormal anti-dsDNA antibody levels compared to those with normal
levels (p = 0.049).

Conclusion: 1L-18 shows a negative correlation with platelet counts and higher levels in patients with
abnormal anti-dsDNA antibody levels, indicating IL-18 may be a potential biomarker for SLE assessment.



Table 1. Demographic and laboratory data of 95 SLE patients at baseline

Mean £ 8.D. Range
Gender (n) Male : Female = 11 : 84
Age (years) 48.6+12.9 24-75
WBC (1000/uL) 5.85+2.26 1.8-14.6
Platelets (1000/uL) 2345+ 71.7 68-482
C3 (mg/dL) 93.42 +21.59 41.1-154.8
C4 (mg/dL) 18.39 £9.37 4.5-53.6
Anti-dsDNA Ab (WHO units)  127.18 + 130.62 6.3-601.2
SLEDAI-2K score 3.76 + 4.05 0-20

WBC: white blood cell; C3: complement 3; C4: complement 4; Anti-ds DNA Ab: Anti-double stranded DNA antibody; SLEDAI-
2K: Systemic Lupus Erythematosus Disease Activity Index 2000.

Table 2. The correlation between plasma IL-18 levels and SLEDALI scores or and various laboratory

data in lupus patients.

Spearman rho. Pvalue

SLEDAI-2K score
C3

C4

Anti-dsDNA Ab
WBC

Platelets

UPCR

UACR

0.507
0.410
0.987
0.140
0.891
0.050"
0.168
0.717

SLEDAI-2K: Systemic Lupus Erythematosus Disease Activity Index 2000; C3: complement 3; C4: complement 4; Anti-ds DNA
Ab: Anti-double stranded DNA antibody; WBC: white blood cell; UPCR: Urine Protein and Creatinine Ratio; UACR: Urine

Albumin and Creatinine Ratio.

Table 3. Comparison of IL-18 levels between individuals with normal and abnormal laboratory data

among lupus patients.

Laboratory data n/n

(Normal/Abnormal) (visits/visits)

Mean+SD Range

P-value (Mann-
Whitney U test)

C3 (90-180mg/dL/Under)  128/198

C4 (10-40mg/dL/Under or
Over)

Anti-dsDNA Ab (<92.7 /=
92.7)

WBC (=3 /<3x10%/uL)  312/21

Platelets ( = 100 /<100
x10%/uL)

UPCR (<150 /=150 mg/g) 7/22

UACR (=30 /<30 mg/g)  165/75

266/60

— 180/151

330/3

1335.2 +£1149.8/ 311.4-6512.0/
1315.7 £1121.7 271.7-6594.3

1307.2 +£1094.0/ 271.7-6512.0/
1395.3 £1290.2 433.1-6594.3

1307.9 £ 1198.5/ 271.7-6512.0/
1363.9+1117.8 394.5-6594.3

1362.4 +1185.9/ 271.7-6594.3/
9249 +£4294  378.6-2022.0

1339.2+1161.3/ 271.7-6549.3/
844.8 4779  500.4-1390.4

1051.3 £667.7/ 431.3-2044.5/
1384.3 £ 1604.9 394.5-6479.8

1371.8 +£1232.3/ 271.7-6594.3/
1257.8 £993.1  375.5-5941.6

0.807

0.875

0.049"

0.072

0.286

0.784

0.667

C3: complement 3; C4: complement 4; Anti-ds DNA Ab: Anti-double stranded DNA antibody; WBC: white blood cell; UPCR:
Urine Protein and Creatinine Ratio; UPCR: Urine Albumin and Creatinine Ratio.



7% 3745 & TCR28

SARS-CoV-2 spike protein triggers systemic lupus erythematosus disease activity by
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Background: SLE pathogenesis involves accelerated cell death to release autoantigens, forming circulating
immune complexes with visceral deposition to develop lupus nephritis (LN) and alveolar hemorrhage (AH). ROS
(reactive oxygen species) and TLR2-mediated MyD88/TRAF6/NF-«kB signaling can cause cell death. Although
SARS-CoV-2 infection induces SLE activity, spike protein’s roles in enhancing intra-pulmonary cell death to
trigger disease flare remain unexplored.

Methods: Blood and urine samples were from SLE patients before and after confirming SARS-CoV-2 infection.
CRISPR-Cas6/Csm-SNHG16, lentivirus (LV)-miR-146a, LV-sh-TLR2, LV-sh-TRAF6, LV-sh-miR-146a and
SARS-CoV-2-spike/LV-pseudovirus were generated. RAW?264.7 macrophages were stimulated with spike protein.
A549 pulmonary cells were infected with LV-2019-nCoV-S. Created human-ACE2 transgenic mice received LV-
2019-nCoV-S or combined LV-2019-nCoV-S/LV-sh-TLR2 intra-pulmonary delivery before pristane induction to
evaluate impact to AH. Pristane-induced LN in human-ACE2 transgenic mice obtained LV-2019-nCoV-S intra-
tracheal infusion to investigate influence on glomerulonephritis.

Results: There were lower miR-146a and higher TRAF6 (miR-146a-target molecule), SNHG16 (miR-146a-
endogenous RNA), p53, LC3, iNOS, IL-6 and IFN-y levels after SARS-CoV-2 infection. LV-2019-nCoV-S-infected
cells had increased ROS expression and apoptosis/autophagy formation, and lower miR-146a and higher
TRAF6, SNHG16, p53, LC3, NF-kB-pp65, iNOS, IL-6 and IFN-y levels. Increased ROS, NF-kB-pp65, p53, LC3,
iNOS, IL-6 and IFN-ylevels in spike protein-stimulated cells  were reduced by  LV-sh-
TLR2 transfection. CRISPR-Cas6/Csm-SNHG16-, LV-miR-146a-, or LV-sh-TRAF6-transfected cells had
increased viability. LV-2019-nCoV-S and LV-2019-nCoV-S/LV-sh-TLR2 delivery enhanced and suppressed AH
through increasing and decreasing apoptosis/autophagy formation, respectively. LV-2019-nCoV-S infusion
aggravated glomerulonephritis with increased proteinuria, autoantibody levels and glomerular
proliferation/IgG deposition.

Conclusions: SARS-CoV-2 spike protein triggers SLE disease activity by binding human-ACE2 and TLR2 to
enhance intra-pulmonary apoptosis/autophagy formation.
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Prognosis Assessment of Lupus Nephritis in Systemic Lupus Erythematosus Using Deep
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Abstract:

Background: Lupus nephritis (LN) is a severe complication of systemic lupus erythematosus (SLE), affecting
up to 60% of patients. Early diagnosis and intervention are crucial for improving outcomes, but current
diagnostic methods rely heavily on invasive procedures. This study aims to develop a non-invasive deep
learning model using peripheral blood mononuclear cell (PBMC) phenotypes to predict LN development in
SLE patients.

Methods: We prospectively collected PBMC data from 61 SLE patients (X with LN, Y without LN) using
multi-color flow cytometry. A deep neural network model was constructed using Keras, with PBMC subtype
quantities (including T cells, B cells, and Treg cells) as input features and LN development as the target
outcome. The model was optimized using k-fold cross-validation, L2 regularization, and dropout layers.

Model performance was evaluated using accuracy, area under the receiver operating characteristic curve
(AUC), F1-score, and recall.

Results: The optimized model achieved an accuracy of X%, AUC of Y, Fl-score of Z, and recall of W in
predicting LN development. Key PBMC subtypes associated with LN development were identified, including
[insert specific cell types]. The model demonstrated a sensitivity of X% and specificity of Y% in predicting
LN, outperforming traditional clinical markers such as anti-dsDNA antibodies and complement levels.

Conclusions: Our deep learning model shows promise as a non-invasive tool for early LN prediction in SLE
patients. This approach could aid in timely intervention and personalized treatment strategies, potentially
improving long-term outcomes for SLE patients.
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Background

Systemic lupus erythematosus (SLE) is an autoimmune disease involved with disorders in multiple organs. Its
pathophysiology has been researched for decades and there is still space for comprehensive investigation.
Major comorbidities, such as lupus nephritis, myocardial infarction, or other end organ damage remain
important issue in SLE patients. Here we present a new model for disease prediction in patient with SLE, and
the occurrence of major adverse cardiovascular event (MACE) is specified.

Method

The clinical data were collected from Taipei Veterans General Hospital during 2009-2020 and were integrated
by year and person for machine learning classification model. Clinical data of each year by mean value is set
as positive if there is an event of MACE in next 5 years. In total, there are 1873 patients with 4845 samples
of row records for SLE subjects with MACE. Missing values of features are calculated and those with high
missing values were excluded for feature selection with acceptable sample size. Finally, we included 805
samples from 552 patients with 33 clinical features. Bootstrap was applied to split dataset into 0.8 ratio train
set for feature selection as well as model training, and 0.2 ratio test set for model validation. For comparison,
3 models for feature selection were used, with 5 classification models.

Results

Eventually, 31 features for SLE subjects with MACE remained and the top 6 features with highest feature
importance were anti-dsDNA, time length of SLE, C-reactive protein (CRP), mean corpuscular hemoglobin
concentration (MCHC), Aspartate Transaminase (AST) and estimated glomerular filtration rate measured
(eGFRm). Among them, anti-dsDNA and SLE time length manifested particularly high correlation with
MACE occurrence, as SLE time length with a negative correlation. After bootstrap with 10 times, we obtained
the best mean area under curve (AUC) of 0.783 by 5-fold cross validation under Random Forest for feature
selection, with XGBoost as classification model.

Conclusion

The results showed high AUC for prediction of MACE, manifesting definite correlation between clinical data
and SLE progression. Clinical record with laboratory data, especially the anti-dsDNA and SLE time length,
plays an important role in the assessment for organ failure of SLE subjects. It is worth mentioning that SLE
time length is negatively correlated with MACE risk, and this may be an unprecedented finding. These
findings could provide clinical importance in caring the lupus patients.
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Abstract

Background: Lupus nephritis (LN) is a common manifestation of systemic lupus erythematosus (SLE),
affecting about half of the patients. This research uses genotype-phenotype associations to identify genetic
markers, enhancing our understanding of LN pathogenesis.

Methods: This study used genotype-phenotype association to explore genetic variants linked to LN in a
Taiwanese cohort from the Taiwan Precision Medicine Initiative (TPMI). Genotyping was performed on 244
SLE and 63 LN patients using the TPM array. Genomic DNA underwent quality control via the Axiom
Analysis Suite. Chi-squared tests identified significant variants, which were annotated and assessed for
functional impacts using the 1000 Genomes Project, gnomAD, and GTEx, enabling comprehensive genetic
and expression analysis.

Results: This study on a Taiwanese cohort (LN, SLE, LN/SLE) identified four significant genetic variants (p-
values < 107°) associated with LN: rs1025129 in HGF, rs80282109 in BACH2, rs516119 in SOXI1, and
rs134545 in TTC28. These variants showed strong effects across various LN classes, particularly class IV
(diffuse proliferative), class V (membranous), class VI (advanced sclerosing), class III (focal proliferative)+
IV, and class III + V. Notably, all class III patients had rs80282109 and rs134545, while rs134545 was found
in patients across all LN classes. These variants may affect LN pathogenesis through splicing junction changes
and gene expression regulation, highlighting their potential as biomarkers.

Conclusions: Our research identified four novel variants (rs134545, rs516119, rs1025129, rs80282109) in LN
patients through a genotype-phenotype study on a Taiwanese population, suggesting their roles in LN
pathogenesis and supporting their potential as new disease biomarkers.
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Figure 1 Manhattan plot of genotype-phenotype association results in four traits.

There were 239,080 variants detected in TSGH TPMI participants through a chi-squared test. Eight
highly significant variants were selected according to the p-value < 10" (Bold points A-I on the plot) :
rs12508616, rs2027856, rs117026326, rs73366469, rs76267797, rs80282109, rs516119, and rs134545.
Variants with star symbol indicate records of associations with SLE in genotype-phenotype association catalog
database. Circle from the inside to outside: LN, SLE, and LN/SLE
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Clinical Images: Early Detection of Brain Ischemia by Perfusion MRI in
Neuropsychiatric Systemic Lupus Erythematosus

Here we report a case whose perfusion MRI/cerebral-blood-flow mapping facilitates the diagnosis and
management. This teenage girl with a history of juvenile myoclonic epilepsy was admitted to neurology
service for intermittent headache and visual impairment for six months. Neurologic exams, ophthalmic exams,
electroencephalography and cerebrospinal fluid studies were negative. Conventional T1/T2 images, diffusion-
weighted images of brain MRI and MR angiography were unremarkable. However, cerebral-blood-flow
mapping (Fig. A) revealed ischemic changes (areas in blue color, asterisk) over left frontal, parietal, and
paramedian regions.

Subsequent evaluation shows isolated prolongation of activated-prothrombin time (45s (<32.6)) and
false-positivity of VDRL. Autoimmune testing shows elevated serum immunoglobulin with polyclonal
gammopathy, positive antinuclear antibody (1:160 AC-1, 1:1280 AC-4), anti-Ro/La, Lupus anticoagulant
(1.86) and anticardiolipin antibodies (IgG 39U/mL, IgM 20.7U/mL) and malar rashes at her cheeks. SLE with
antiphospholipid syndrome was impressed. Hydroxychloroquine, glucocorticoid and Aspirin were prescribed,
followed by Rituximab/Belimumab. At one year, she was symptom-free. Symmetry of perfusion was restored,
and global perfusion increased on sequential cerebral-blood-flow mapping (Fig. B, yellow and orange area).

Pei-Ying, Wu, Li-Heng Huang, Ko-Jen Li

I RE,FE,FE RIS

Division of allergy, immunology and rheumatology, department of internal medicine,
National Taiwan University Hospital, Taipei, Taiwan
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Clinical Images: Lupus Retinopathy with Cotton-wool Spots and Retinal Hemorrhages

A 24-year-old man with newly diagnosed systemic lupus erythematosus presented primarily with cutaneous
involvement and proximal muscle weakness. He also reported blurred vision in both eyes for the past 2 months,
with the right eye affected more severely than the left. Color fundus photography revealed multiple cotton-
wool spots and retinal hemorrhages located at the nasal macula, as well as along the superior and inferior
arcades in the right eye (A). Similar findings of cotton-wool spots and retinal hemorrhages were observed
along the superior arcade in the left eye (A). The diagnosis of lupus retinopathy was made.

The patient underwent monthly cyclophosphamide pulse therapies followed by a gradual tapering of
prednisolone. Over the subsequent 3 months, follow-up color fundus photography showed significant
improvement in retinal findings, with regression of cotton-wool spots and resolution of retinal hemorrhages
in both eyes (B).

Jheng-Wei Lin, MD
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National Taiwan University Hospital, Taipei, Taiwan
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Clinical Image: Lupus associated jejunum vasculitis

The patient, a 35-year-old female patient with 5-year history of systemic lupus erythematosus, was admitted
for progressive left-middle abdominal pain with watery and blood-tinged stool since 3 days ago. Computed
tomography of the abdomen revealed severe long-segmental concentric wall thickening of jejunum with
submucosal edema, showing the “Rigler sign™ (asterisks), but neither bowel ischemia nor perforation was
found. Lupus related acute jejunum vasculitis was diagnosed.

Hsien-Tzung Liao, MD, PhD
Taipei Veterans General Hospital, Taipei, Taiwan
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Clinical Images: Optic Perineuritis (OPN) in a Patient with Systemic Lupus
Erythematosus
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A 27-year-old lady has a history of systemic lupus erythematosus with chronic inflammatory demyelinating
polyradiculoneuropathy, hypertension, hyperlipidemia, and gouty arthritis. She presented with redness,
fullness, tearing and photophobia at her eyes and facial swelling for 3 days. Physical exam showed increased
congestion, episcleral vessel, and mild chemosis at her eyes. Grade 3 disc edema was found at right eye with
retinal hemorrhage (white arrow on Figure A) and grade 2 disc edema was found at left eye with cotton wool
spot (white arrow on Figure B). An optical coherence tomography (OCT) showed increased thickness of
retinal nerve fiber layer (Figure C). Neither intracranial lesion nor dilated ventricle was found by a computed
tomography (CT) of brain. A magnetic resonance imaging (MRI) of orbits, with administration of intravenous
gadolinium, showed contrast enhancement of the optic nerve sheath on T1 image (white arrow on Figure G &
H), which was compatible with optic perineuritis (OPN). She received 31.25 minigames of intravenous
methylprednisolone twice a day for a week and her symptoms improved. An ophthalmoscope exam showed
no retinal hemorrhage at her right eye (Figure D) and less cotton wool spot at her left eye (white arrow on
Figure E). An OCT for follow-up showed improving thickness of retinal nerve fiber layer (Figure F).
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Clinical Images: Cerebral sinus thrombosis in a patient with systemic lupus
erythematosus

This 33-year-old woman visited the emergency room due to a severe headache for three days. A fever of up
to 38.3 °C was also noted at the triage. Laboratory studies showed anemia, thrombocytopenia, elevated ESR,
prolonged aPTT, and elevated creatinine levels with heavy proteinuria. Chest X-ray revealed left lingual lobe
consolidation and brain computed tomography (CT) showed subdural effusion. Admission was arranged for
further evaluation. Autoimmune workup showed normal complement levels, borderline ANA, negative anti-
dsDNA, anti-Sm/RNP, and anti-ribosomal-P IgG. pANCA, anti-B2-GP1 IgG, anti-cardiolipin IgG, and lupus
anticoagulant were positive. Pulse glucocorticoid therapy of 500mg was given for 3 days, followed by 500mg
of rituximab. Bruising of the right eyelid was noted on the fifth day after admission and binocular diplopia
was complained of two days later. Magnetic resonance imaging (MRI) of the brain revealed diffused
thrombosis over the right transverse sinus, bilateral sigmoid sinuses, and bilateral internal jugular veins.
Increased intracranial pressure (IICP) and cerebral vein thrombosis were suspected to be the cause of the acute
visual symptoms.

Ting-Hui, Chang, MD
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Clinical features and outcomes of neuromyelitis optica spectrum disorders in patient

with autoimmune diseases
Hung-Cheng Tsai', Ying-Ying Yang®~, Wei-Sheng Chen'~, Ming-Han Chen'*, Chang-Youh Tsai >°, Hsien-
Tzung Liao'*®

'Division of Allergy, Immunology & Rheumatology, Department of Medicine, Taipei Veterans General
Hospital, Taipei (o #* % &%5 Pt FEIRE AT A R IR A

’Faculty of Medicine, School of Medicine, National Yang Ming Chiao Tung University, Taipei (& = & f? 2
SRR %5 2Ix)

3Institute of Clinical Medicine, National Yang-Ming Chiao Tung University Taipei Campus, Taipei (B> F
PR TR FEE L)

“Division of Immunology & Rheumatology, Fu Jen Catholic University Hospital, School of Medicine, Fu Jen
Catholic University, New Taipei City, Taiwan (% L 3 =~ F 5 L& b B4

*Division of Gastroenterology and Hepatology, Department of Medicine, Taipei Veterans General Hospital,
Taipei, Taiwan (5 4 % 3 fLI0sF0E 55 5 4il)

®Division of Allergy, Immunology and Rheumatology, Department of Internal Medicine, School of Medicine,

College of Medicine, Taipei Medical University, Taipei, Taiwan.
(o %55 <~ FBATALAER RS

Objective:

Neuromyelitis optica spectrum disorder (NMOSD) is a rare immune-mediated disorder affecting the spinal
cord and optic nerves. While individual NMOSD cases have been extensively studied, less is known about the
subset associated with autoimmune diseases (AD-NMOSD), particularly in Asian patients. Furthermore,
specific studies on relapse and prognostic factors in AD-NMOSD are lacking.

Method:

From January 2008 to December 2023, a total of 71 cases of NMOSD were confirmed through a review of
the electronic medical records database at Taipei Veterans General Hospital. Their clinical features, laboratory
findings, concurrent autoimmune diseases, imaging findings, and treatments were comprehensively analyzed.
Patients were stratified based on their relapse status and the presence of severe sequelae.

Result:

Among 71 NMOSD patients, 26 had concurrent autoimmune diseases. 16 (62%) had systemic lupus
erythematosus (SLE), 8 (30%) had primary Sjogren syndrome (SjS), and 1 (4%) had ankylosing spondylitis
(AS) overlapping with SjS, and one (4%) was rheumatoid arthritis (RA). Onset age <50 years old (OR=6.61,
p=0.02%*), concurrent SLE (OR=2.833, p=0.046*), and SLE precedes NMOSD and lasts longer (p=0.04*) are
risk factors for NMOSD relapses. Low complement 3 (C3) level was more common in severe sequelae. The
recurrence frequency remained strongest risk factor for severe complications in both univariate and
multivariate analysis (OR=3.16, p=0.04*) and multivariate analysis (OR=5.49, p=0.046%).

Conclusion:

In Asian AD-NMOSD, SLE preceding NMOSD and younger onset age (<50 years) coupled with concurrent
SLE increase relapse risk. Recurrence frequency is a key determinant of poor prognosis.



Relapse free Relapse Event (%) Relapse vs. Relapse- . -
fee interaction
Relapse Relapse free HR (93% CI)

Age 0.002*
Age <30 e 2(22.2%) 7(77.8%) 0.038 (0.004-0.329)
Age =350 —— 15(88.2%) 2(11.8%)  6.611 (1.718-25.447)

Gender 0.582
Male [ 1{(50%) 1(50%) 1.880(0.133-26.774)
Female H 16 (66.7%)  8(33.3%) 0.9444(0.728-1.225)

Concurrent with SLE 0.046*
Yes —— 13(81.3%) 3(18.8%) 2.833(1.07-7.501)
No e 4(40%) 6(60%) 0.436(0.167-1.139)

Concurrent with Sjogren 04138
Yes - 10(58.8%) 7(41.2%) 1.322(0.779-2.245)
No — 7(77.8%) 2(22.2%) 0.54(0.14-2.077)

AQP-4 antibody 0.732
Yes — 15(65.2%) 8(34.8%) 1.007(0.99-9 054)
No - 2(66.7%) 1{33.3%) 0.944(0.755-1.345)

ANA positive 0.580
Yes 14(66.7%) 7(33.3%) 1.259(0.255-6.215)
No 3(60%) 2(40%) 0.944(0.625-1.427)

Leucopenia 0538
= 4000 /ul 12(63.2%) 7(36.8%) 0.756(0.221-9.617)
< 4000 /ul —— 5(71.4%) 2(28.6%) 1.102(0.181-3.148)

dsDNA level 0218
=15 U/ml i 11(78.6%) 3(21.4%) 1.889(0.855-4.171)
< 15 I/ml —— 6{50%) 6{50%) 0.515 (0.192-1.384)

1=G level 0.598
=100 KUL [ — 7(63.6%) 4(36.4%) 1.079(0.428-2.723)
< 100 KUL 4 10({66.7%) 5(33.3%) 0.94(0.47-1.915)

Complement level 0.079
= 00/10 mg/dl - 12(80%) 3(20%) 2.3(0.95-5.407)
< 90/10 mg/dl —— 5(45.5%) 6(54.5%) 0.472(0.178-1.250)

0.0 01 l .1_0 .16_0.
0dds ratio (95% CT)
Figure 1: Forest plot showing odds ratios for relapse or relapse-free outcomes.
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Chronic Fibrosing Organizing Pneumonia as an Early Manifestation of Aquaporin-4
Antibody-Positive Neuromyelitis Optica Spectrum Disorder: A Unique Case
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Background

Organizing pneumonia (OP) is an infrequent extra-neurological manifestation associated with Aquaporin-4
antibody (AQP4)-positive neuromyelitis optica spectrum disorder (NMOSD). It may precede or occur
concurrently with NMOSD diagnosis. We present a case involving progressive fibrosing OP preceding the
onset of NMOSD.

Case presentation

A 68-year-old non-smoking female was admitted with a 2-week history of progressive respiratory distress,
non-productive cough, and weight loss. Chest CT revealed scattered patchy opacities indicative of OP (Figure
A). Bronchoalveolar lavage was negative for microbiology and cytology. Despite partial improvement with
empirical antibiotics, outpatient follow-up revealed progression of consolidation resistant to oral prednisolone.
Three months later, the patient developed paresthesia, lower limbs weakness, and urinary retention.
Neurological examination disclosed sensory deficits at T2 and muscle weakness (grade 1/5) in the lower limbs.
Lumbar puncture disclosed elevated protein, without pleocytosis, oligoclonal bands, or evidence of infection.
Brain MRI showed no abnormalities, but spine MRI indicated longitudinally extensive transverse myelitis
(Figure C). AQP4 antibody was positive, with negative results for antibodies to MOG, SSA, SSB, ds-DNA,
Sm, RF, CCP, ANCA, and myositis specific antibodies. A diagnosis of AQP4-antibody-positive NMOSD was
made. Concurrently, progressive fibrosing OP was observed (Figure B). Treatment with pulse corticosteroids,
plasma exchange, and rituximab led to partial neurological recovery and improvement of pulmonary
involvement. Maintenance therapy with azathioprine ensured sustained improvement.

Conclusion

Rheumatologists play a pivotal role in multidisciplinary approach to interstitial lung disease. Consideration of
AQP4 antibody testing is crucial in the evaluation of interstitial pneumonia with autoimmune features,
particularly cases presenting with OP.

Figure A: Chest CT revealing peri-bronchial patchy consolidation in bilateral lungs, indicative of organizing
pneumonia. B: Chest CT illustrating progressive fibrosing organizing pneumonia. C: T2-weighted MRI
imaging displaying an intramedullary lesion with high signal intensity, suggestive of acute transverse myelitis



