ImmunoTargets and Therapy gg‘gepgl;?gip

ORIGINAL RESEARCH

Targeting BLyS and APRIL with Telitacicept versus
Conventional Immunotherapy in Generalized
Myasthenia Gravis: A Comparative Study

Yingying Yang'~>*, Nan Kang'*, Ying Zhu'~3, Chi Ma'~3, Ruixia Zhu'"

'Department of Neurology, The First Affiliated Hospital of China Medical University, Shenyang, People’s Republic of China; 2Key Laboratory of
Neurological Disease Big Data of Liaoning Province, Shenyang, People’s Republic of China; 3Shenyang Clinical Medical Research Center for Difficult
and Serious Diseases of the Nervous System, Shenyang, People’s Republic of China

*These authors contributed equally to this work

Correspondence: Ruixia Zhu, Email zrx_200626313@163.com

Background: Telitacicept is approved for acetylcholine receptor antibody-positive generalized myasthenia gravis (AChR-Ab+ gMQG)
in China. Although clinical trials have demonstrated its efficacy, real-world outcomes and safety require validation. This study
compared telitacicept with conventional immunotherapy in a broader AChR-Ab+ GMG population, bridging the gap between RCT
data and real-world practice.

Methods: This retrospective real-world study (ChiCTR2500109279) included 215 patients with AChR-Ab+ gMG, with 43 receiving
telitacicept and 172 undergoing conventional immunotherapy. Propensity score matching (1:1) yielded 35 patients per group.
Treatment response was assessed by changes in Quantitative Myasthenia Gravis (QMG) and Myasthenia Gravis Activities of Daily
Living (ADL) scores, time to minimal symptom expression (MSE), and prednisone use.

Results: At week 4, the telitacicept group showed greater improvements than the control group in both QMG and ADL scores (QMG:
3.63+1.48 vs 0.37£2.76, p<0.001; ADL: 2.80+1.13 vs 0.46+2.44, p<0.001). These benefits were more pronounced at week 24 and
sustained throughout follow-up (QMG: 10.30+4.19 vs 2.86+3.21, p<0.001; ADL: 8.06£3.37 vs 2.63£2.07, p<0.001). The telitacicept
group also reached MSE earlier (median 5 months) and had more patients achieving MSE by week 24 (57.1% vs 11.4%, p<0.001),
with lower cumulative prednisone doses over 24 weeks (2325 mg vs 6525 mg, p<0.001). A progressive decrease in IgM/IgG ratio was
observed during treatment. Telitacicept was well-tolerated with no serious adverse events.

Conclusion: This real-world study demonstrates that telitacicept effectively improves symptoms and maintains stability in AChR Ab
+ gMG patients, with faster onset, reduced corticosteroid dependence, and favorable safety versus conventional immunotherapy.
Keywords: generalized myasthenia gravis, telitacicept, anti-acetylcholine receptor antibody, B cells, conventional immunotherapy

Introduction
Myasthenia gravis (MQG) is an autoimmune disorder mainly caused by acetylcholine receptor antibodies (AChR-Ab) that
disrupt neuromuscular transmission, leading to skeletal muscle weakness and fatigability.! These antibodies predomi-
nantly affect ocular, respiratory, and limb muscles, severely impairing patients’ quality of life. Current treatments include
acetylcholinesterase inhibitors for symptomatic relief, thymectomy, and immunosuppressive therapies such as corticos-
teroids (CS) or non-steroidal immunosuppressive drugs (NSISTs). However, these approaches often exhibit limited
efficacy, slow onset of action, and adverse effects. Notably, data from the Myasthenia Gravis Patient Registry reveal that
50% of patients maintained high Myasthenia Gravis Activities of Daily Living (MG-ADL) scores (=6) after 12 months of
treatment.” Thus, there is a pressing need for therapies that offer rapid, durable efficacy with reduced steroid dependence.
Emerging targeted therapies, such as complement inhibitors and neonatal Fc receptor (FcRn) antagonists, act on
downstream pathways and provide rapid symptom relief. However, their effects are short-lived, often requiring repeated
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administration or adjunct immunosuppressive therapy to prevent symptom recurrence.” > Recent research by the
Ramirez-Valle team introduced a “sequential immunotherapy” framework aimed at achieving long-term disease control,
which involves three key steps: controlling inflammation, resetting the immune system through elimination of pathogenic
memory cells, and maintaining immune homeostasis.® Therefore, deleting pathogenic immune cells is equally important.

B cells play a central role in the pathogenesis of MG, not only by producing pathogenic autoantibodies but also through
their involvement in antigen presentation and the formation of immunological memory. Therefore, therapies aimed at
depleting or inhibiting B cells have garnered significant interest. However, clinical responses to rituximab in MG have
shown variability, which may be attributed to its inability to eliminate long-lived plasma cells (LLPCs) that do not express
CD20.”# Telitacicept, a dual inhibitor of B lymphocyte stimulating factor (BLyS) and a proliferation-inducing ligand
(APRIL), targets upstream pathogenesis by suppressing autoreactive B cells and plasma cells, thereby providing sustained
clinical benefits. A Phase 2 trial of 29 AChR and Muscle-Specific Tyrosine Kinase (MuSK) antibody-positive patients with
generalized MG (gMG) on various standard therapies treated for 24 weeks demonstrated that patients receiving the 160 mg
dose achieved average reductions of 5.8 and 7.7 points in Quantitative Myasthenia Gravis (QMG) scores from baseline to
weeks 12 and 24, respectively, indicating rapid and sustained symptomatic improvement.’ A randomized controlled Phase 3
trial of telitacicept for MG enrolled 114 participants (placebo 57, telitacicept 57). In this study, 48.1% of telitacicept-treated
patients achieved a >3-point reduction in MG-ADL by week 4, with a significant and sustained improvement observed at
week 24 (98.1% vs 12% placebo). Importantly, telitacicept showed fewer adverse events (AEs) than placebo in clinical
trials. These findings have shown rapid onset of action, durable remission, and an excellent safety profile for the treatment
of MG with telitacicept. However, the strict inclusion criteria of randomized controlled trials (RCTs) often exclude specific
populations, such as patients with thymoma-associated MG, elderly patients, or those with comorbid autoimmune diseases,
limiting the generalizability of RCT findings to real-world clinical settings. Although telitacicept has been approved based
on RCT evidence, the heterogeneity and complexity of patients in real-world settings warrant further validation of its real-
world outcomes and safety. To address this, we conducted this real-world study to evaluate the clinical outcomes of
telitacicept in a broader population of patients with AChR-Ab+ gMG.

Methods
We conducted a retrospective study (ChiCTR2500109279) on 215 patients with AChR-Ab+ gMG aged 18 to 80 years who
were treated at the First Hospital of China Medical University. All participants provided informed consent. We included
patients who were diagnosed with gMG using the 2020 Chinese recommendations for MG diagnosis and treatment, tested
positive for anti-AChR antibodies, and received either telitacicept or conventional immunotherapy, with a follow-up period of
at least 24 weeks. Demographic and baseline clinical data were collected prospectively, including age, sex, disease duration,
Myasthenia Gravis Foundation of America (MGFA) classification, QMG score, MG-ADL score, thymoma status, immuno-
suppressant type and dosage, and AChR antibody titers. Follow-up assessments of QMG and ADL scores were performed
monthly. Patients were divided into a telitacicept group (43 cases) and a conventional immunotherapy group (172 cases). In
the telitacicept group, patients received weekly subcutaneous injections of 160 mg telitacicept, with or without concurrent
low-dose prednisone or NSISTs. The low-dose regimen was defined as follows: prednisolone <20 mg/day, tacrolimus <5 mg/
day, azathioprine <150 mg/day, or mycophenolate mofetil <2000 mg/day.'® In the conventional immunotherapy group,
treatment began with oral prednisone at an initial dose of 20 mg/day, targeting a goal dose of 0.5-1.0 mg/kg/day, combined
with or without oral NSISTs. The NSISTs used in the study included tacrolimus (0.05-0.10 mg/kg/day) or mycophenolate
mofetil (initial dose 0.5-1.0 g/day, maintenance dose 1.0-1.5 g/day).

In this study, sex information of the participants was collected to describe the basic characteristics of the study
population. Sex was determined as male or female based on birth records or self-reported biological characteristics.

Clinical Outcome

We assessed changes in QMG and ADL scores, the time to achieve minimal symptom expression (MSE), and the
proportion of patients achieving clinically meaningful improvement. Specifically, MSE was defined as an MG-ADL
score of 0 or 1. A clinically meaningful improvement meant a reduction of >5 points in the QMG score or a decrease of
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>3 points in the ADL score from baseline. These definitions are consistent with the endpoints used in the phase 3 trial of
telitacicept (NCT05737160) to ensure methodological continuity and comparability.

Safety Evaluation

All AEs were recorded and graded by severity according to the Common Terminology Criteria for Adverse Events
(CTCAE). We specifically monitored drug-related reactions, including upper respiratory infections, decreased immuno-
globulins, diarrhea, injection site reactions, and urinary tract infections, along with any unexpected medication-related
events. Changes in the percentage of CD19+ B cells and serum immunoglobulin (IgA/IgG/IgM) levels were monitored at
each follow-up visit.

Statistical Methods

We used R software version 4.5.0 for analysis. Continuous data with a normal distribution are expressed as mean
t+standard deviation (SD), while non-normally distributed data are presented as median (M) with interquartile range
(IQR). Continuous variables were compared between groups using the independent-samples #-test for normally dis-
tributed data and the Mann—Whitney U-test for non-normally distributed data. Categorical variables were compared using
chi-squared or Fisher’s exact tests. The Bonferroni correction was used to adjust p-values for multiple comparisons.
Repeated-measures ANOVA was employed to analyze within-group changes over time when parametric assumptions
were met; otherwise, the Friedman test was applied. To balance baseline confounding factors between groups, we
performed propensity score matching (PSM) (1:1 nearest-neighbor method with a caliper width of 0.02). The propensity
scores were calculated using logistic regression incorporating age, sex, disease duration, MGFA classification, QMG
score, ADL score, and thymoma status as covariates. Matching quality was evaluated using standardized mean
differences (SMD), where values <0.1 indicated adequate covariate balance. We plotted survival curves using the
Kaplan-Meier method and compared groups with the Log rank test. Differences were considered statistically significant
with the following p-values: *p<0.05, **p<0.01, ***p<0.001.

The study design used a two-sided alpha of 0.05 and 80% power. A Phase III study showed 24-week MSE rates of
24.1% for treatment and 4.0% for control. Based on this, we included 70 patients through 1:1 PSM for the main analysis.
A post-hoc power analysis confirmed adequate power, although we acknowledge such analysis can be circular in
retrospective studies.

Results

Baseline Characteristics of Patients

Our study included 215 AChR-Ab+ gMG patients, whose age at onset ranged from 18 to 80 years. The baseline
characteristics of the patients treated with telitacicept (20%; n=43) and those receiving conventional immunotherapy
(control group: 80%; n=172) are summarized in Table 1. A female predominance was observed in both groups
(telitacicept group: 28 [65.1%] vs control group: 104 [60.5%], p=0.700), with the majority in both cohorts also receiving
concomitant corticosteroid therapy (telitacicept group: 37 [86%] vs control group: 126 [73.3%], p=0.120). The propor-
tion of patients with thymoma was similar between groups (telitacicept group: 13 [30.2%] vs control group: 48 [27.9%],
p=0.910). However, the telitacicept group had more patients with severe disease (MGFA class I1Ib and IVD). It also had
fewer patients with mild disease (MGFA class Ila and IIb). A PSM was performed to account for baseline characteristics
that differed between groups and could affect symptom improvement. After matching, 35 patients remained in each
group (Table 2), and their baseline characteristics were well-balanced with no significant differences.

Effectiveness of Telitacicept

All patients completed the 24-week follow-up. At week 24, the telitacicept group showed greater improvements from
baseline in both QMG and ADL scores compared to the control group (QMG: 10.30+4.19 vs 2.86+3.21, p<0.001; ADL:
8.06£3.37 vs 2.63+2.07, p<0.001) (Figure la and b). More patients in the telitacicept group achieved clinically mean-
ingful improvement, with 94.3% attaining a >5-point reduction in QMG score (vs 17.1% in the control group) (Figure 2a)
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Table | Baseline Characteristics of Enrolled Patients (n = 215)

Control (n=172) | Telitacicept (n=43) Statistic P-value
Age [M (P25, P75), years] 60.0 [53.8, 68.0] 60.0 [43.0, 66.0] Z=1470 0.142
Sex (n, %) x =0.148 0.700
Female 104 (60.5) 28 (65.1)
Male 68 (39.5) 15 (34.9)
Disease duration [M (P25, P75), years] 2.0 [1.0, 3.0] 201.0,9.0] | Z=-0.907 0.348
MGFA Classification (n, %) ¥ = 1270 0.026
Ila 26 (15.1) I (23)
b 37 (21.5) 4(9.3)
Illa 33 (19.2) 10 (23.3)
Il 50 (29.1) 17 (39.5)
IVa 7 (4.1) I (2.3)
IVb 19 (11.0) 10 (23.3)
Thymoma (n, %) ¥ =00I3 0910
No 124 (72.1) 30 (69.8)
Yes 48 (27.9) 13 (30.2)
QMG score [M (P25, P75)] 10.0 [8.0, 13.0] 15.0 [10.0, 18.0] | Z = —3.389 0.001
ADL score [M (P25, P75)] 7.0 [5.0, 9.0] 10.0 [8.0, 13.0] | Z=-4.547 | <0.00I
Prednisone use (n, %) ¥ =2411 0.120
No 46 (26.7) 6 (14.0)
Yes 126 (73.3) 37 (86.0)
Table 2 Patient Characteristics After Propensity Score Matching
Control (n=35) | Telitacicept (n=35) | Statistic | P-value
Age [M (P25, P75), years] 58.0 [52.0, 66.0] 62.0 [50.0, 66.0] | Z =-0.329 0.746
Sex (n, %) ¥ = 0241 0.623
Female 20 (57.1) 23 (65.7)
Male 15 (42.9) 12 (34.3)
Disease duration [M (P25, P75), years] 2.0 [1.0, 4.0] 1.0 [1.0, 5.5] Z =0.875 0.362
MGFA Classification (n, %) ¥ = 0.980 0.984
Ila I (29) I (29)
Iib 3 (8.6) 4(11.4)
Illa 8 (22.9) 10 (28.6)
b 16 (45.7) 13 37.1)
IVa I (29) I (29)
IVb 6 (17.1) 6 (17.1)
Thymoma (n, %) = 1243 0.265
No 24 (68.6) 29 (82.9)
Yes 11 31.4) 6 (17.1)
QMG score [M (P25, P75)] 13.0 [9.0, 16.0] 13.0 [9.5, 17.5] | Z=-0.611 0.544
ADL score [M (P25, P75)] 9.0 [7.0, 12.0] 10.0 [7.0, 12.5] | Z=—0.129 0.901

Notes: Data are presented as mean (SD), median [IQR], or n (%). P values were calculated using the t-test, Mann—Whitney U-test,
or Chi-square test as appropriate.

Abbreviations: SD, standard deviation; IQR, interquartile range; MGFA, Myasthenia Gravis Foundation of America; QMG,
Quantitative Myasthenia Gravis; ADL, Activities of Daily Living.

and 97.1% achieving a >3-point reduction in ADL score (vs 25.7%) (Figure 2b), and these differences were statistically
significant (p<0.001). The telitacicept group consistently demonstrated greater reductions in QMG and ADL scores than
the control group at all follow-up points, with this decreasing trend maintained throughout the observation period. These

results suggest that telitacicept offers benefits over conventional immunotherapy in the treatment of gMG.
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Figure | (a) AQMG score over time in the telitacicept group (Orange) and control group (blue). Data are mean * SD. (b) AADL score over time in the telitacicept group
(orange) and control group (blue). Data are mean * SD. **p < 0.001.

Notably, this treatment benefit was observable as early as week 4, with patients in the telitacicept group demonstrating
greater reductions in scores from baseline (QMG: 3.63+1.48 vs 0.3742.76, p<0.001; ADL: 2.80%1.13 vs 0.46+2.44,
p<0.001). By week 4, a larger proportion of telitacicept-treated patients had achieved an early clinically meaningful
response (>5-point QMG improvement: 31.4% vs 5.7%; >3-point ADL improvement: 48.6% vs 17.1%; both p<0.001)
(Figure 3), indicating a more rapid onset of effect.

Additionally, during the observation period, a higher percentage of patients in the telitacicept group achieved MSE
(57.1% vs 11.4%, p<0.001). Kaplan-Meier analysis supported these findings, showing a shorter median time to MSE in
the telitacicept group (5 months) (Figure 4) than in the control group.
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Figure 2 (a) Cumulative distribution of QMG scores at 6 months. Light blue: control; dark blue: telitacicept. (b) Cumulative distribution of ADL scores at 6 months. Light
blue: control; dark blue: telitacicept. ***p < 0.001.

Steroid-Sparing Effect of Telitacicept

Among patients receiving concomitant prednisone, baseline daily doses were similar between the telitacicept (median
20.0 mg/d, IQR 20.0-30.0; n=30) and control groups (median 25.0 mg/d, IQR 20.0-32.5; n=24; P=0.217). At month 6,
the median daily dose was 5.0 mg/d (IQR 5.0-10.0) with telitacicept versus 15.0 mg/d (IQR 15.0-20.0) with control
therapy (P<0.001). Consequently, the 24-week cumulative prednisone exposure was 2325 mg (IQR 1575-3281) in the
telitacicept group compared with 6525 mg (IQR 5231-6675) in controls (P<0.001) (Figure 5). Furthermore, all patients
in the telitacicept group who completed the 12-month follow-up kept their prednisone dose at 5 mg/d or less.

Change in Immune Markers

We documented changes in CD19+ B-cell percentages, serum immunoglobulin levels, and anti-AChR antibody titers
from baseline to week 24 for all telitacicept subjects. During treatment, the CD19+ B-cell percentage decreased from
a baseline mean of 12.97% (range: 6-30%) to 8% (range: 2—13%) by week 24 (p<0.001). It is noted that no patient
showed a CD19+ B-cell percentage below 1% during the observation period. Serum IgG and IgA levels also decreased
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Figure 4 Kaplan-Meier curves for time to achieve MSE. Red: telitacicept; blue: control. Dashed lines indicate median time to MSE (telitacicept: 5 months). ***p < 0.001.

by week 24, while IgM levels declined from a baseline mean of 1.11 g/L (range: 0.34-2.01) to 0.44 g/L (range: 0.14—
0.75) (p<0.001, Figure 6a—). The IgM-to-IgG ratio showed a consistent reduction, from a baseline mean of 0.093 (range:
0.04-0.19) to 0.057 (range: 0.02-0.13) at week 24 (p<0.001, Figure 6d). Additionally, anti-AChR antibody titers
decreased from a baseline mean of 45.10 nmol/L to 17.91 nmol/L by week 24 (p<0.01).
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Adverse Effects and Safety

During the observation period, 15 AEs were recorded in the telitacicept group, compared with 34 AEs in the control
group (Table 3). Among patients receiving telitacicept, the most frequently reported adverse reaction was mild and
transient swelling at the injection site, occurring in 6 cases, with symptoms resolving spontaneously within several days.
These reactions occurred intermittently rather than after every administration and were often related to injection
technique or local skin condition rather than a consistent drug effect. This was followed by 3 cases of respiratory
infection during treatment, along with 2 cases of diarrhea and 1 case of urinary tract infection, all of which improved
promptly with symptomatic management. Other reported events included nausea after the first injection in one patient, as
well as isolated instances of dizziness and mild transient headache; these symptoms subsided by the following day. In the
35 patients treated with conventional immunosuppressive agents, the most common adverse reactions included elevated
blood glucose, followed by increased blood lipids, weight gain, insomnia, osteoporosis, respiratory infections, urinary
tract infections, and elevated blood pressure, consistent with their known safety profiles. No deaths were documented in
either group during follow-up, and no allergic reactions or severe adverse drug reactions (SADR) occurred.

Discussion

As the real-world study to directly compare telitacicept with conventional immunotherapy for gMG, our findings indicate
that telitacicept, as a B-cell-modulating therapy, offers better treatment outcomes, characterized by a faster onset of
action and a better tolerability profile. This pivotal evidence provides a practical reference for clinical decision-making
and sets the foundation for further investigation into its role in gMG management.

The Phase 3 trial confirmed telitacicept’s efficacy, with significantly greater MG-ADL reductions than placebo.
Recently, two retrospective studies have also provided supporting evidence for telitacicept’s efficacy. In a study by Bu
Biao et al involving 16 patients with refractory gMG treated with telitacicept, 75% of patients demonstrated symptomatic
improvement within the first 3 months'' This clinical benefit not only persisted but further increased at the 6-month
follow-up. Additionally, Li et al found that sequential efgartigimod-telitacicept therapy led to sustained improvement in
MG-ADL scores at week 28, indicating potential long-term symptom control'? In summary, while RCTs can minimize
bias and provide the strongest evidence for causal inference, their stringent inclusion/exclusion criteria often result in
study populations that may not represent the complexity of real-world clinical patients, such as those with thymoma or
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Figure 6 (a) Changes in serum IgG levels over time. Data are mean * SD. Blue line: mean; grey lines: individual patients. (b) Changes in serum IgA levels over time. Data are
mean * SD. (c) Changes in serum IgM levels over time. Data are mean * SD. (d) Changes in IgM/IgG ratio over time. Data are mean + SD. **p < 0.01, *p < 0.001. vs baseline.

concurrent autoimmune diseases. Conversely, observational cohort studies frequently suffer from limitations such as lack
of control groups, treatment selection bias, and small sample sizes, which compromise their reliability. To address these
challenges, we employed PSM to achieve post-hoc randomization, thereby reducing confounding biases associated with

potential selection effects.

Table 3 Adverse Events with Telitacicept and Conventional Immunosuppressants

Telitacicept (n=35) | Control (n=35)
Any adverse event 15 (43%) 34 (98%)
Any serious adverse event 0 0
Any adverse event leading to discontinuation of study drug 0 0
Infusion-related reaction event 0 0
Redness and swelling at injection site 6 (20%) 0
Respiratory tract infection 3 (9%) 3 (9%)
Diarrhoea 2 (6%) 0
Headache 1 (3%) 0
Dizziness 1 (3%) 0
Nausea 1 (3%) 0
(Continued)
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Table 3 (Continued).

Telitacicept (n=35) | Control (n=35)

Urinary tract infection 1 (3%) 2 (6%)
Elevated blood glucose 0 12 (34%)
Elevated blood lipids 0 5 (14%)
Weight gain 0 4 (11%)
Sleep Disturbance 0 3 (9%)
Osteoporosis 0 3 (9%)
Elevated blood pressure 0 2 (6%)

In our study, the telitacicept group showed greater reductions in both QMG and ADL scores at all time periods than
the conventional therapy group, indicating better treatment outcomes for gMG. These alterations were noticed as early as
week four and grew more prominent by week 24. Additionally, more patients receiving telitacicept achieved MSE
(57.1% vs 11.4%), with a shorter median time to MSE of 5 months. These findings suggest that telitacicept provides
enhanced symptom relief compared to standard full-dose conventional immunosuppressive regimens. The rapid onset of
action of telitacicept can be attributed to its favorable pharmacokinetic profile, with serum concentrations of the BLyS-
telitacicept complex reaching peak levels within 5 to 29 days, facilitating prompt symptom relief.”? Its multi-target
mechanism further contributes to its therapeutic effects. First, the principal mechanism of telitacicept in treating gMG is
mediated through dual inhibition of BLyS and APRIL. Studies have shown elevated serum levels of BLyS and APRIL in
MG patients, suggesting their involvement in disease pathogenesis."*"'” Overexpression of BLyS disrupts B-cell home-
ostasis and promotes the survival and proliferation of autoreactive B cells, while APRIL supports the survival of LLPCs
and antibody class switching by inhibiting apoptosis-related proteins.'®'? By simultaneously targeting these two
cytokines, telitacicept directly reduces autoreactive B cells and antibody production, thereby interrupting the aberrant
immune response at its source, which leads to improvement in clinical symptoms. Furthermore, recent evidence suggests

20-23

that telitacicept may promote the recovery of regulatory B cells (Bregs), which regulate the immune microenviron-

ment by secreting inhibitory cytokines, further suppressing the activation and functions of autoreactive B cells.”* 2" In
addition, telitacicept interferes with the formation of ectopic germinal centers in MG, a process that limits the
development of LLPCs, leading to a sustained reduction in autoantibody and cytokine production.”®>' Through the
concerted action of these multiple mechanisms, telitacicept ultimately alleviates the clinical symptoms in MG.

Like telitacicept, the anti-CD20 monoclonal antibody rituximab represents an established therapy targeting upstream
B cells. Previous studies have explored the potential of rituximab in treating MG, with clear clinical improvement
observed in MuSK-Ab+ MG.%3? However, its treatment outcome in AChR-Ab+ cases remains less consistent.>>>> This
discrepancy may be attributed to the absence of CD20 on long-lived plasma cells (LLPCs), thereby limiting rituximab’s
ability to target this cell population, which plays a central pathogenic role in AChR-Ab+ MG.?® Moreover, the onset of

action for rituximab typically requires 6 to 8 weeks,’~*

a delay that aligns with clinical observations indicating a median
time of approximately 11 weeks to maximal B-cell depletion, with some patients needing multiple treatment cycles to
achieve symptomatic improvement.*® In comparison, telitacicept appears to have a more rapid onset of action. Future
prospective head-to-head studies directly comparing rituximab and telitacicept will be essential to clarify their respective
roles and optimal positioning in the treatment landscape of MG.

The clinical benefits of telitacicept were long-term, with sustained reductions in both QMG and ADL scores
throughout at least 24 weeks of follow-up. This prolonged effect is backed by the extended presence of the BLyS-
telitacicept complex, which remains detectable for up to 71 days post-administration due to a slow elimination half-life of
approximately two weeks.'> Coupled with the inherently slow regeneration of mature B cells and plasma cells, these
properties support persistent symptom relief and long-term immune stability even after therapy is discontinued.

The steroid-sparing benefit of telitacicept emerged as a key finding in this study. Although CS serve as first-line
immunotherapy for MG, their long-term use is limited by considerable adverse effects.*’ Standard prednisone regimens
typically maintain an average daily dose above 30 mg/d over 15 months.*' In the study by Sharshar et al, a rapid tapering
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regimen resulted in a substantially lower total prednisone dose over one year compared to a slow tapering schedule (7890 mg
vs 9060 mg).** Their findings demonstrated that rapid prednisone reduction was not only well-tolerated but also associated
with more patients achieving corticosteroid-free remission at 12 months. Similarly, in our cohort, telitacicept supported faster
prednisone reduction. At week 24, the median daily prednisone dose was lower in the telitacicept group (5.0 mg/d, IQR 5.0—
10.0) than in controls (15.0 mg/d, IQR 15.0-20.0; P<0.001). Consistent with this reduction, the 24-week cumulative exposure
was 2325 mg (IQR 1575-3281) with telitacicept compared with 6525 mg (IQR 5231-6675) in the control group (P<0.001).
These results together indicate that telitacicept helps lessen reliance on steroids in MG treatment.

In our study, telitacicept demonstrated a favorable safety and tolerability profile in patients with gMG. No SADRs
occurred, and no patients discontinued therapy due to AEs. The most common issue was mild, transient injection site
reactions. Other AEs were infrequent and resolved rapidly with appropriate care. This safety record is consistent with
prior studies and stands in marked contrast to conventional therapy, which was frequently associated with long-term AEs
such as increased blood glucose, dyslipidemia, and osteoporosis.* Furthermore, the convenience of subcutaneous
administration resulted in high patient compliance. Collectively, these features establish telitacicept as a safe and
manageable long-term treatment strategy for gMG.

We performed a detailed analysis of dynamic changes in immune biomarkers. Initially, CD19" B cells demonstrated a mild
upward trend during the early phase, likely related to telitacicept’s inhibition of BLyS and APRIL, which impedes B-cell
maturation and leads to the discharge of immature, functionally deficient B cells into peripheral blood. Reduced BLyS levels
may further contribute to this increase in B-cell counts. Second, serum levels of IgM, IgG, and IgA decreased to differing
degrees, in keeping with earlier research. Notably, a sustained decrease in the IgM-to-IgG ratio was observed, which earlier
research has suggested may be connected with elevated levels of the BLyS-telitacicept complex.'® This leads us to propose
that the IgM-to-IgG ratio could potentially serve as a serological biomarker for predicting clinical response, though further
research remains necessary to identify reliable biomarkers for accurately assessing treatment outcomes with telitacicept.

This study has certain limitations. As a retrospective single-center study, it is inherently subject to selection bias and may limit
generalizability. Although PSM was used, the approach was still less stringent than that of an RCT and reduced the sample size
from 215 to 70, which may decrease statistical power and generalizability. The limited sample also prevented compari-
sons between the effectiveness of telitacicept and that of individual conventional regimens, as well as identification of the optimal
patient subgroups. Additionally, thymic hyperplasia could not be reliably analyzed due to the lack of pathological confirmation in
non-surgical patients. Therefore, future large-scale RCTs with extended follow-up are needed to clarify the optimal target
population for telitacicept and to compare its long-term outcomes with those of different conventional immunotherapies in MG.

Conclusion

In summary, this study provides real-world evidence supported through PSM, demonstrating that compared with conventional
immunotherapy, telitacicept enables patients with gMG to achieve symptom control and attain MSE within 5 months, along with
improved therapeutic benefits and a favorable safety and tolerability profile. In addition, the application of telitacicept helps
reduce steroid dosage, which may support long-term management. The sustained decline in the IgM to IgG ratio observed during
the treatment suggests its potential as a serological biomarker for predicting gMG disease activity. These results serve as
a valuable reference for clinical decision-making and help pave the way for advancing gMG treatment strategies toward more
individualized and precise approaches. Regrettably, we did not directly measure the serum levels of BLyS and APRIL. In the
future, a multi-center, large-sample prospective cohort study for verification will remain an indispensable next step.

Abbreviations
QMG, Quantitative Myasthenia Gravis; SD, standard deviation; ADL, activities of daily living; MSE, minimal symptom
expression; IgG, immunoglobulin G; IgA, immunoglobulin A; IgM, immunoglobulin M; *p <0.05, **p <0.01, ***p <0.001.
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