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Abstract: Neuromyelitis optica spectrum disorders (NMOSD) are primarily autoimmune diseases mediated by B cells and AQP4-IgG
antibodies, typically affecting the optic nerves and spinal cord, and are characterised by high relapse rates and significant disability. We
present two cases of NMOSD patients who also had systemic lupus erythematosus (SLE), with one case additionally complicated by
myasthenia gravis (MG). Both patients initially received first-line treatment with corticosteroids; however, no clinical improvement
was observed; As a result, the treatment was switched to the dual-target biologic agent, Telitacicept. Following the administration of
Telitacicept, both patients demonstrated significant improvements in clinical symptoms, daily functional abilities, and imaging
findings. This report highlights the successful use of Telitacicept in treating NMOSD complicated by other autoimmune diseases,
which may serve as an important reference for the management of NMOSD.
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Introduction
Neuromyelitis optica spectrum disorders (NMOSD) constitute a group of autoimmune-mediated, inflammatory demye-
linating diseases affecting the central nervous system (CNS), predominantly involving the optic nerves and spinal cord.'*
The clinical spectrum typically encompasses optic neuritis (ON) and longitudinally extensive transverse myelitis
(LETM), with potential brainstem involvement manifesting as area postrema syndrome (APS). NMOSD is characterised
by a notably high rate of relapse and disability.* Current therapeutic strategies for NMOSD involve a tiered immu-
notherapy approach. First-line acute management typically includes high-dose intravenous methyprednisolon (IVMP),’
plasma exchange (PE),’ or intravenous immunoglobulin (IVIG).” Commonly used immunosuppressive agents during the
remission period include mycophenolate mofetil (MMF),® azathioprine (AZA),’ rituximab (RTX),'® ofatumumab."!
The pathogenesis of Neuromyelitis Optica Spectrum Disorder (NMOSD) is closely linked to the differentiation of
B cells into plasmablasts, which produce pathogenic aquaporin-4 antibodies (AQP4-IgG).12’13 MG is primarily an
autoimmune disease caused by the aberrant activation of B cells and the production of pathogenic antibodies.'*
Systemic Lupus Erythematosus (SLE), another autoimmune condition, is primarily driven by an amplified B cell immune
response and the production of autoantibodies.'> Thus, B cells play a crucial role in the autoimmune diseases.
B lymphocyte stimulating factor (BLyS), also known as B lymphocyte activation factor (BAFF), and proliferation-
inducing ligand (APRIL) play important roles in the development, proliferation and survival of B cells by binding to the
BAFF receptor (BAFF-R),'® transmembrane activator and calcium regulator and cyclophilin ligand interaction (TACT),"”
and the B-cell maturation antigen (BCMA).'®
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Telitacicept is a novel recombinant fusion protein comprising the transmembrane activator and calcium modulator
and cyclophilin ligand interactor (TACI) receptor and the crystallisable fragment (Fc) of human immunoglobulin
G (IgG)." It simultaneously targets the two cytokines, BLyS/BAFF and APRIL, thereby indirectly inhibiting B cell
proliferation and survival, and reducing the production of pathogenic antibodies and immunoglobulins.*® In 2021,
Telitacicept was approved by the China National Medical Products Administration for the treatment of patients with
SLE." A single-centre, single-arm, open-label study involving eight AQP4-IgG-positive patients with recurrent NMOSD
demonstrated favourable clinical outcomes following PE combined with Telitacicept treatment.”’ A multicentre, rando-
mised, open-label, Phase 2 clinical study investigating the use of Telitacicept in MG demonstrated that, after 24 weeks of
follow-up, Telitacicept exhibited favourable clinical efficacy.> Currently, Telitacicept is also widely used in the treatment
of other B-cell-mediated autoimmune diseases, such as rheumatoid arthritis.>>

Presentation

Case |

A 40-year-old female patient was admitted to our department in January 2024, presenting with symptoms of numbness in
both lower limbs, weakness of the left limb, urinary dysfunction, and ptosis. She had a medical history of myasthenia
gravis (MG) and NMOSD. She had been diagnosed with MG 10 years prior, and a computed tomography (CT) scan of
the chest revealed an anterior mediastinal mass (histopathologically diagnosed as thymic hyperplasia). She underwent PE
and thymectomy and was treated with pyridostigmine (90 mg orally, three times daily). She reported adequate symptom
control and discontinued the medication independently after two and a half years. Six months ago, the patient developed
skin pruritus, joint pain, and elevated blood pressure (140/95 mmHg), subsequently, the patient went to a local hospital
for medical consultation. An autoimmune antibody profile revealed an elevated level of anti-double-stranded DNA
antibody (dsDNA) at 15 IU/mL (reference range: 0—10 IU/mL). However, the patient stated that no medications were
taken to manage these symptoms. Three months prior, she sought medical attention at a local hospital due to numbness in
the left limb. Magnetic resonance imaging (MRI) revealed linear and patchy areas of hyperintense signal on T2-weighted
imaging within the cervical spinal cord, alongside patchy regions of hyperintense T2 signal observed in the thoracic
spinal cord, post-contrast imaging demonstrated significant enhancement in these lesions and serological immunity tests
indicated AQP4-IgG positivity, supporting a diagnosis of NMOSD. She had been regularly taking prednisone and MMF
outside the hospital. Upon this admission, physical examination revealed a malar rash on the face, oral ulcers, a positive
fatigue test, muscle strength of IV+ in the right lower limb, IV—in the left lower limb, and decreased sensation below the
waist. The Expanded Disability Status Scale (EDSS) score was 6 points. MRI showed abnormal signals in the cervical
and thoracic spinal cord. Repetitive nerve stimulation showed a low-frequency decrement exceeding 10%. Cell-based
assay (CBA) with indirect immunofluorescence tests indicated positivity for AQP4-IgG in both serum and cerebrospinal
fluid (CSF) (serum titer 1:10, CSF titer 1:10). Enzyme-linked immunosorbent assay (ELISA) tests indicated serum anti-
acetylcholine receptor antibody (AchR-Ab) was 210.4 pg/mL (reference value <4.5 pg/mL). Residual positive test results
included anti-double-stranded DNA antibody (dsDNA) 68.81 IU/mL (reference range 0—10IU/mL) and 24-hour urinary
protein quantifications showing total urine volume of 2950mL/24hours. The final diagnosis was neuromyelitis optica
spectrum disorder (NMOSD), myasthenia gravis (MG), and systemic lupus erythematosus (SLE).

After confirming the diagnosis, the patient received high-dose methylprednisolone pulse therapy during the acute
phase, which involved intravenous infusion of methylprednisolone succinate at doses of 1000mg, 500mg, 250mg, 120mg
sequentially, once daily, each for three consecutive days, followed by oral administration. However, on the second day of
the 500 mg infusion, the patient’s condition deteriorated, with weakness developing in the right limb. Physical
examination revealed muscle strength of grade III in the affected limb, and the Expanded Disability Status Scale
(EDSS) score increased to 6.5 points. Despite this, the patient reported no subjective discomfort, and no new lesions
were observed on MRI. The deterioration was considered to be related to acute-phase exacerbation, and the use of
intravenous immunoglobulin (IVIG) was recommended. However, the patient declined this option due to cost concerns.
Methylprednisolone pulse therapy was continued, and by the end of the pulse therapy, the muscle strength of the right
upper limb had improved to grade 11+, with the patient reporting a subjective sense of well-being, however, there was no
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significant change in the EDSS score. This necessitated a more cautious approach in selecting subsequent treatment
options. Given the coexistence of multiple immune diseases and the high risk of relapse, we opted for a multi-targeted
biologic agent capable of precise immune modulation, which could address multiple immune diseases simultaneously
while demonstrating long-term clinical efficacy, safety, and a reduced risk of relapse. Therefore, we chose the biologic
agent Telitacicept. Following a thorough discussion with the patient, treatment with Telitacicept was initiated (240 mg,
subcutaneous injection, once weekly for a total of 24 injections) alongside oral prednisone (48 mg/day). Two weeks after
the first injection, the patient showed clinical improvement, with symptoms of numbness and weakness in both lower
limbs slightly alleviated, and she reported improved urination, allowing for catheter removal. By the eighth injection (the
7th week after the initial injection), the patient continued to improve, enabling her to walk slowly without assistance, and
the EDSS score decreased to 5.5. The prednisone reduced to 20mg/day. MRI revealed linear and patchy areas of
hyperintense signal on T2-weighted imaging within the cervical spinal cord, as well as patchy regions of hyperintense T2
signal in the thoracic spinal cord. Post-contrast imaging demonstrated significant enhancement in these lesions. At the
3rd month follow-up, to our surprise, the patient was able to walk independently and perform simple daily activities
without assistance. MRI showed that the range of cervical and thoracic lesions was reduced, with the EDSS score
improving to 5.0 points, and prednisone was completely discontinued. At the 6th month, the patient reported being able
to walk freely and independently perform most daily activities, with the condition remaining stable MRI demonstrated
linear and patchy areas of hyperintense signal on T2-weighted imaging within the cervical spinal cord, as well as patchy
regions of hyperintense T2 signal in the thoracic spinal cord. Post-contrast imaging revealed significant enhancement in
these lesions, which showed marked reduction and improvement compared to previous scans. The EDSS score
significantly decreased to 2.0 points, but the AQP4-IgG test was positive. Two months after the final injection, the
patient’s condition remained stable The results of EDSS score, modified Rankin Scale (mRS) score, and Hamilton
Anxiety Scale (HAMA) score are shown in (Figure 1).

The variations in laboratory test results included memory B cells (defined as CD45+CD19+CD27+CD38- cells),
plasma blasts (defined as CD45+CD19+CD27+CD38+ cells), plasma cells (defined as CD45+CD19+CD27+CD38
+CD138+ cells), as well as levels of IgG, BCMA, BLyS, APRIL, AchR-Ab, and dsDNA, summarized in the figures
below (Figures 2A—C and 3). At one month post-treatment, the number of memory B cells decreased, followed by an
increase at week seven, after which it declined again. In contrast, the number of plasmablasts and plasma cells increased
at one month but decreased by week seven, continuing to decline thereafter (Figure 2A). Serum levels of BLyS, APRIL,
IgG, BCMA, AchR-Ab, and dsDNA demonstrated a decrease at the one-month mark after initial injection, increased at
week seven, and subsequently showed a declining trend (Figures 2B, C and 3).

32
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Figure | Evolutionof clinical severity of NMOSD in the patient, assessed through EDSS score, mRS score, HAMA score.
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Figure 2 (A) The changes in frequency of memory B cells, plasmablast, and plasma cells in the patient. (B) The changes of levels of serum BLyS and APRIL in the patient. (C)
The changes of levels serum IgG, BCMA, and AChR-Ab in the patient.
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Figure 3 The changes of levels dsDNA in the patient.

Case 2

A 16-year-old female student initially presented to the gastroenterology department of a local hospital with symptoms of
nausea and vomiting. During the course of treatment, she developed dizziness and gait instability, which necessitated
a referral to the neurology department. Laboratory investigations revealed a serum AQP4-IgG titer of 1:100. MRI
demonstrated abnormal signal changes in the dorsal medulla and at the atlantoaxial level of the cervical spinal cord,
leading to a diagnosis of NMOSD. She was treated with corticosteroids and immunoglobulin therapy, followed by
regular outpatient administration of prednisone (48 mg/ day, reducing by 4mg per week) and MMF (0.5g/ day).

Two months later, she experienced a recurrence of gait instability and was admitted to the neurology department of
our hospital. Upon admission, clinical examination revealed a butterfly-shaped facial rash, heightened sensitivity to
bright light, muscle strength in both lower limbs graded at IV+, a positive Romberg test, gait instability characterized by
a “tandem walk”, and instability on the heel-knee-shin test. The EDSS score at admission was 6.0 points. Cranial MRI
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again showed abnormal signal changes in the dorsal medulla and at the atlantoaxial level, suggestive of inflammatory
lesions. CBA testing demonstrated positive AQP4-IgG in both serum and cerebrospinal fluid (CSF) (serum titer 1:100,
CSF titer 1:10). Additionally, anti-double-stranded DNA (dsDNA) antibody testing was 56.17 RU/mL, and a 24-hour
urine protein quantification revealed a total urinary output of 3000 mL/24h. Ultimately, she was diagnosed with NMOSD
accompanied by SLE.

The patient commenced high-dose methylprednisolone pulse therapy during the acute phase. However, her symptoms
did not improve significantly; Instead, she developed weakness in both lower limbs, resulting in an increase in her EDSS
score to 6.5 points. Nevertheless, the patient reported no significant discomfort, and no new lesions were observed on
MRI. Given the patient’s young age at onset, rapid disease progression, and considerations regarding prognosis, it was
necessary to select a treatment that could swiftly control disease progression, improve outcomes, and ensure long-term
safety and efficacy while extending the interval between relapses. As the patient was under 18 years of age, after
thorough discussion with the family, treatment with Telitacicept was initiated (240 mg, administered via subcutaneous
injection once weekly for 24 weeks). Similar to the first patient, clinical symptoms began to improve around the second
week of treatment. The EDSS score decreased to 4.5 by the third month and further improved to 2.0 by the sixth month.
Prednisone was discontinued by the third month, although AQP4-IgG remained positive. Two months after the final
injection, the patient’s symptoms continued to improve, and her condition remained stable.

Discussion

As a novel dual-target biologic agent, Telitacicept has demonstrated promising potential in the treatment of NMOSD
complicated with other autoimmune diseases. In this study, two NMOSD patients with concurrent SLE, one of whom
also had MG, showed significant improvements in clinical symptoms, daily living abilities, and imaging findings
following Telitacicept treatment. These findings not only provide clinical evidence supporting the application of
Telitacicept in the treatment of such complex autoimmune disorders, but also prompt further investigation into its
mechanism of action, its distinctions from conventional therapies, and its potential therapeutic value across various
disease contexts. From a mechanistic perspective, Telitacicept, as an antibody fusion protein molecule, demonstrates dual
targeting capability towards the BLyS/BAFF-APRIL system, which plays a crucial role in maintaining B-cell
homeostasis.'” BLyS/BAFF regulates the differentiation and maturation of immature B cells through its binding to
BAFF-R, TACI, and BCMA,'%?%?* while simultaneously supporting B cell proliferation, plasma cell survival, and class
switch recombination. Similarly, APRIL modulates plasma cell function and survival via its interaction with TACI and
BCMA .20 Telitacicept exerts its therapeutic effects through dual mechanisms: firstly, by targeting BLyS /BAFF on
B cell surfaces, it impedes the transition from pro-B cells to pre-B cells and subsequently to mature B cells, thereby
reducing the generation of abnormal B cells. Secondly, through its targeting of APRIL on B cell surfaces, it disrupts the
differentiation cascade from B cells to plasma cells and antibody production, consequently suppressing B cell prolifera-
tion and survival. This dual action ultimately leads to a reduction in pathogenic antibody and immunoglobulin produc-
tion. Telitacicept exhibits a distinct mechanism of action compared to currently available monoclonal antibody therapies.
Conventional monoclonal antibodies, such as rituximab and inebilizumab, exert their immunomodulatory effects through
direct interaction with B cells, inducing B cell apoptosis.?>*° In contrast, Telitacicept’s unique dual-targeting approach
modulates B cell activity through alternative pathways, offering a novel therapeutic strategy in autoimmune disease
management. From a safety perspective, Telitacicept demonstrates a favourable profile by selectively targeting abnor-
mally proliferating B cells and plasma cells rather than inducing global B cell depletion. Through its competitive binding
to BLyS and APRIL, it effectively inhibits the proliferation of aberrant B lymphocytes and antibody production by
plasma cells, while preserving the function of normal B lymphocytes and plasma cells. This selective mechanism allows
for the maintenance of essential immune functions, thereby reducing the risk of infections.?”-*® Consequently, Telitacicept
exhibits superior safety compared to both B cell-depleting agents and conventional immunosuppressants. Regarding
therapeutic indications, both patients in this study presented with multiple autoimmune comorbidities, and Telitacicept
demonstrated favourable efficacy in these complex clinical scenarios. However, concerning its potential application in
isolated NMOSD cases, theoretical considerations suggest that Telitacicept’s mechanism of action remains relevant,
given the established pathogenic role of B cell-derived AQP4-IgG antibodies in NMOSD development. The B cell-
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modulating properties of telitacicept may therefore prove equally effective in isolated NMOSD cases. Supporting this
notion, research conducted by Guan Yangtai et al suggests that Telitacicept administration following plasma exchange
could emerge as a novel therapeutic strategy for relapsing NMOSD patients.”’ Nevertheless, large-scale, multicentre
randomised controlled trials are warranted to further validate the efficacy and safety profile of telitacicept in treating
isolated NMOSD cases. In this study, Telitacicept demonstrated significant therapeutic efficacy in two patients who had
failed to respond to conventional first-line treatments, including corticosteroids. The treatment outcomes were particu-
larly noteworthy, with patients exhibiting symptomatic relief, remarkable reduction in lesion size as evidenced by MRI
findings, and substantial improvement in EDSS scores. However, when compared with established second-line therapies
for NMOSD or multiple immune-mediated disorders, the current clinical evidence remains insufficient to substantiate
Telitacicept’s superiority in terms of long-term efficacy, safety profile, and relapse rates. Therefore, large-scale, multi-
centre clinical trials are warranted to further validate these preliminary findings and establish its therapeutic position in
the management of such complex conditions. This study, through the analysis of two cases of NMOSD complicated with
other autoimmune disorders, has demonstrated the remarkable therapeutic potential of Telitacicept in the management of
autoimmune diseases. Although the findings warrant preliminary conclusions, they provide compelling evidence for
a novel alternative therapeutic strategy in NMOSD and related autoimmune conditions. The observed clinical outcomes
suggest that this approach may offer superior therapeutic prospects, meriting further investigation in subsequent phases of
clinical research.
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