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The study examines efgartigimod and intravenous immunoglobulin (IVIg) in elderly patients with generalized
myasthenia gravis (GMG), focusing on changes in Myasthenia Gravis Activities of Daily Living (MG-ADL) scores,
pyridostigmine dosage, and minimal symptom expression (MSE) over an 8-week period. Among 74 enrolled
patients, efgartigimod showed greater reduction in MG-ADL scores compared to IVIg at weeks 4 and 8, with no
serious adverse events, suggesting its superior efficacy and safety in elderly Chinese patients with acetylcholine
receptor antibody-positive (AChR-Ab(+)) GMG.

1. Introduction

Myasthenia gravis (MG) is a rare autoimmune disorder characterized
by fluctuating weakness and fatigability of the skeletal muscles, often
described as ‘better in the morning and worse in the evening.’ Clinical
manifestations include ptosis, diplopia, limb weakness, dysphagia, and
dysarthria. In severe cases, respiratory muscle involvement can lead to
life-threatening myasthenic crises (MC). Generalized myasthenia gravis
(GMG) constitutes approximately 85 % of all MG cases [1]. Acetylcho-
line receptor antibody (AChR-ADb) is one of the most common antibodies
in MG (80-85 %) [1,2]. The study indicates that AChR-GMG occurs
through three primary mechanisms: 1. Complement-mediated damage
to the muscle membrane, 2. Antigenic modulation leading to acetyl-
choline receptor degradation, 3. Acetylcholine receptor-channel block
[3]. Additionally, other antibodies implicated in the pathogenesis of MG
include muscle-specific tyrosine kinase (MuSK) receptor antibodies
(5-8 %) [4], low-density lipoprotein receptor-related protein 4 (LRP4)
antibodies, ryanodine receptor (RyR) antibodies, titin antibodies and
agrin antibodies [5].

Current therapy for myasthenia gravis primarily consists of thy-
mectomy, pyridostigmine, corticosteroids, and immunosuppressants
like azathioprine (AZA) and tacrolimus (TAC) [6]. Additionally, tar-
geted biologics, including the neonatal Fc receptor (FcRn) inhibitor
(efgartigimod), anti-CD20 monoclonal antibody (rituximab), and
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complement inhibitor (eculizumab), are emerging as novel treatment
options [7-9]. Plasma exchange (PE) and intravenous immunoglobulin
(IVIg) are established rapid therapies for myasthenia gravis (MG), and
their efficacy has been compared in numerous studies. The majority of
these studies conclude that PE and IVIg have similar clinical efficacy
[10-12]. However, both therapies are associated with adverse effects.
PE has been noted to have a relatively higher incidence of adverse events
compared to IVIg [13,14], such as sensory abnormalities due to citrate-
induced hypocalcemia, hypotension resulting from massive fluid shifts,
and secondary infections. Efgartigimod is the first FcRn inhibitor which
was approved by the Food and Drug Administration (FAD), and many
studies have demonstrated its safety and efficacy in gMG [7]. Efgarti-
gimod exists in a similar mechanism of action to IVIg, both of which
achieve therapeutic goals by declining the IgG levels. It is emerging as an
alternative to PE and IVIg, particularly for patients with contraindica-
tions to PE, such as hemodynamic instability, or those refractory to
conventional rescue therapy [15,16]. Given that there are currently no
comparative studies available, a comparative study examining the safety
and efficacy of efgartigimod versus IVIg in AChR-Ab(+) gMG patients is
indeed innovative and instructive.

Recent trends indicate an increasing prevalence of MG in the elderly,
likely due to the aging of the general population [17]. A Spanish study
found that the most common subgroup (45 %) of MG was very-late-onset
MG (onset >65 years), characterized by anti-AChR antibodies and no
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thymoma [18]. Although the very-late-onset group presented more life-
threatening events (Myasthenia Gravis Foundation of America IVB and
V) at onset, they can have good outcomes with less immunosuppression
if properly diagnosed and treated. Additionally, the ADAPT Phase 3 trial
of efgartigimod included a population with a mean age of 45.9 years
(14.76), which may not be representative of its efficacy in elderly GMG
patients (>65 years) [7]. Currently, there are no clinical data available
specifically for elderly patients treated with efgartigimod.

Our study aims to address the need for further research on the safety
and efficacy of efgartigimod compared to IVIg in elderly GMG patients,
in order to provide valuable insights to better guide clinical medication
choices for this demographic.

2. Method
2.1. Study design

This single-center, prospective cohort study enrolled elderly patients
with acetylcholine receptor antibody-positive (AChR-Ab(+)) GMG from
the First Affiliated Hospital of Guangzhou University of Chinese Medi-
cine from January 2024 to July 2024. After excluding subjects who did
not meet the inclusion criteria and obtaining informed consent from
patients and their families, the enrolled subjects were randomly
assigned into two groups using a random number table method. One
group received IVIg, while the other received efgartigimod treatment.
The efficacy of both groups was observed during hospitalization and
post-discharge follow-up. Additionally, relevant data before and after
treatment in both groups were subjected to statistical analysis and data
visualization. The treatment plan was kept confidential from the pa-
tients during hospitalization and follow-up, with assessments conducted
by anonymous evaluators.

The specific treatment protocols are as follows: [1] Efgartigimod
group: patients were administered weekly intravenous infusions of
efgartigimod at a dosage of 10 mg/kg, once weekly for four consecutive
weeks to complete one treatment course. For patients weighing >120
kg, the maximum infusion dose per treatment was 1200 mg. [2] IVIg
group: IVIg was administered at a dosage of 400 mg/(kg-d) for five
consecutive days to complete one treatment course. Both groups were
allowed to continue their existing MG medication regimens, which could
include the combined use of pyridostigmine, corticosteroids, and con-
ventional immunosuppressive drugs. (Note: The concurrent use of other
biologic agents is not permitted).

The 8-week study monitored patients’ conditions at baseline (w0)
and at subsequent time points following medication administration (w1,
w4, and w8). This study was conducted in accordance with the Decla-
ration of Helsinki and was approved by the Ethics Committee of the First
Affiliated Hospital of Guangzhou University of Chinese Medicine (K-
2024-176). All participants provided written informed consent. The
study is registered with the Chinese Clinical Trial Registry.

2.2. Participants

The inclusion criteria for this study were as follows: (1) Patients
presenting with typical clinical manifestations of generalized myas-
thenia gravis (MG), characterized by fluctuating muscle weakness, were
required to meet at least one of the following diagnostic criteria: (i)
Positive pharmacological testing, defined as a positive response to the
neostigmine methylsulfate test; (ii) Electrophysiological abnormalities,
including a positive result on repetitive nerve stimulation (RNS) testing,
characterized by a decremental response of >10 % at low-frequency
stimulation (3 Hz), or abnormal jitter and/or blocking on single-fiber
electromyography (SFEMG); (iii) Seropositivity for anti-acetylcholine
receptor (AChR) antibodies [19]. (2) Diagnosis of GMG with an age of
65 years or older (the age refers to the time when they were admitted for
treatment due to an exacerbation of the disease), classified as MGFA
Class II-V according to the Myasthenia Gravis Foundation of America
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(MGFA) criteria [20]. (3) Myasthenia Gravis Activity of Daily Living
(MG-ADL) total score of >5 points, with >50 % of the total score
attributed to nonocular.

The exclusion criteria are: (1) Treatment with rituximab or other
biologics within 6 months prior to screening, thymectomy within 3
months, or IVIg or PE treatment within 1 month. (2) Presence of other
autoimmune diseases or malignancies (including thymoma). (3) Patients
with known hypersensitivity to biologics and those with significant
hepatic and renal dysfunction.

2.3. Efficacy and safety assessments

Patients were assessed using the Myasthenia Gravis-Activities of
Daily Living Scale (MG-ADL) [21], Quantitative Myasthenia Gravis
Scale (QMG) [22], and Myasthenia Gravis Composite Scale (MGC) [23].

The primary outcomes are: (1) The differences in improvements of
total scores and subscores across all muscle groups—ocular, bulbar,
limb, and respiratory—on the MG-ADL from baseline to the 8-week
endpoint between efgartigimod group and IVIg group. (2) The im-
provements in the daily pyridostigmine dosage from baseline to the 8-
week endpoint in the two groups. (3) The percentage of minimal
symptom expression (MSE) in the two groups in w4 and w8. The defi-
nition of MSE is a score of 0 or 1 on the MG-ADL.

The secondary outcomes are: (1) The improvement in MG-ADL, QMG
and MGC scores in efgartigimod group from baseline to the 8-week
endpoint. (2) The percentage of MG-ADL responders in efgartigimod
group. (The definition of the MG-ADL responder was a persistent
improvement of >2 points for a minimum of 4 consecutive weeks). (3)
The reduction of IgG, 1gA and igM levels in efgartigimod group from
baseline to the 8-week endpoint. (4) Safety assessments: the incidence of
adverse events (AEs) and serious AEs (SAEs) during the whole study.

2.4. Statistical analysis

Statistical analysis and graphical representation were conducted
using SPSS(21.0) and GraphPad Prism(9.2.0). Descriptive statistics were
utilized to summarize the demographic and clinical characteristics of the
patients. Continuous variables were expressed as means with standard
deviations or medians with interquartile ranges (IQRs), depending on
the normality of distribution. Categorical variables were described using
frequencies(%). Statistical analysis of percentages was performed using
the Fisher exact-test. Means were analyzed with 2-tailed t-test and me-
dians analyzed with the Wilcoxon rank sum test. Between-group com-
parisons were performed using the two-independent samples t-test. For
within-group longitudinal analyses across multiple time points, one-way
repeated measures analysis of variance (ANOVA) was employed for
normally distributed datasets, while the Friedman test was used for non-
normally distributed data. A p-value of less than 0.05 was considered
statistically significant.

3. Results
3.1. Patient’s baseline characteristics

Fig. 1 illustrates the workflow of this study. Based on the inclusion
and exclusion criteria and the collection of follow-up data, a total of 74
elderly patients with AChR-Ab(+) GMG were enrolled. Of these, 25
patients were included in the efgartigimod group, and 49 patients were
included in IVIg group. The clinical characteristics of the enrolled pa-
tients are summarized in Table 1. The baseline characteristics of the two
groups were similar, with the majority of patients being female (64 % vs
71.4 %) and the mean ages being 74.6 + 7.1 and 70.9 + 4.9, respec-
tively. There were no statistically significant differences in the baseline
MG-ADL scores (10.2(3.8) vs 11.4(3.9), p = 0.23), the baseline dosage of
pyridostigmine (222.0(56.1) vs 225.3(65.7), p = 0.831), or the baseline
dosage of corticosteroids (14.2 (6.2) vs 16.6 (8.3), p = 0.202) between
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Collect and include elderly patients with
AChR-Ab(+) GMG (n=74)

Exclude non-compliant
patients based on exclusion

criteria
i V
Efgartigimod group IVIg group
(n=25) (n=49)

Efficacy and safety comparison
between the 2 groups

Efficacy comparison before and
after efgartigimod treatment

Fig. 1. The workflow of this study.
Abbreviations: AChR acetylcholine receptor, GMG generalized myasthenia
gravis, IVIg intravenous immunoglobulin.

Table 1
Baseline characteristics of MG patients.
Varibles efgartigimod (n = Ig (n = P-value
25) 49)
Age in years, mean (SD) 74.6 (7.1) 70.9 (4.9) 0.10
Sex, n (%) 0.51
Female 16 (64.0 %) 3’/5) (71.4
0
14 (28.
Male 9(36.0 %) ! /4)( 85
0.
MGFA, n (%)
I 14 (56.0 %) 3/1) (224 0.01%**
0
2 .
111 8 (32.0 %) %4) (489 0.16
v 3(12.0 %) 3/4) (285 0.11
0.
Thymectomy, n (%) 0.37
Yes 8 (32.0 %) (}/01)(22'4
38(77.6
0,
No 17(68.0 %) %

Baseline MG-ADL scores, mean

(SD) 10.2(3.8) 11.4 (3.9) 0.23
Baseline dosage of pyridostigmine, 225.3
222. 1 B
mean (SD) 0G6.D ©65.7) 083
Baseline dosage of corticosteroids, 14.2 (6.2) 16.6 (8.3) 0.20
mean (SD)

Data are presented as n (%), mean (SD).

Note: ***P < 0.05 is significant.

Abbreviations: MG myasthenia gravis, MGFA Myasthenia gravis foundation of
America classification, SD standard deviation, MG-ADL MG activities of daily
living scale, IVIg intravenous immunoglobulin.

the two groups, indicating that the groups were comparable at baseline.

3.2. Efficacy and safety

3.2.1. Primary outcomes analysis: efficacy comparison between the
efgartigimod group and the IVIg group

We further compared the efficacy between the efgartigimod group
and the IVIg group, summarized in Fig. 2 and Table 2. At one week post-
treatment (w1), there was no statistically significant difference between
the two groups in terms of mean MG-ADL scores (7.3 (3.4) vs 7.8 (3.8), p
= 0.60), nor in the reduction of MG-ADL scores within the first week (p
= 0.31). Furthermore, reductions in MG-ADL subscores across various
muscle subgroups were not significantly different between groups.

At 4 weeks post-treatment (w4), a statistically significant difference
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in mean MG-ADL scores was observed between the two groups, with the
efgartigimod group exhibiting lower scores (2.4(1.3) vs 5.5(2.9), p <
0.001). The reduction in MG-ADL scores over the 4-week period also
showed a statistically significant difference (8.8 (3.5) vs 6.3 (3.0), p =
0.004). Improvements in muscle weakness across all muscle groups were
noted, with particularly pronounced improvements in the limb (p =
0.011) and respiratory muscle groups (p = 0.049) in the efgartigimod
group. No significant difference was found in the reduction of pyrido-
stigmine daily dosage from baseline to 4 weeks post-treatment between
the two groups (36.0 (41.5) vs 17.1 (60.0), p = 0.16). Although a higher
proportion of patients in the efgartigimod group achieved minimal
symptom expression (MSE) levels at w4 compared to the IVIg group, this
difference was not statistically significant (16 % (4/25) vs 6.1 % (3/49),
p = 0.34) (Fig. 2 & 2¢ and Table 2).

At 8 weeks post-treatment (w8), a statistically significant difference
in mean MG-ADL scores was observed between the two groups, with the
efgartigimod group showing lower scores (2.4(1.7) vs 4.1(1.8), p =
0.002). However, there was no significant difference in the reduction of
MG-ADL scores over the 8-week period (p = 0.541). Addtionally, no
significant differences were found in the reductions of MG-ADL sub-
scores across various muscle subgroups or in the reduction of pyrido-
stigmine daily dosage from baseline to 8 weeks post-treatment between
the two groups (39.6(46.4) vs 34.3 (60.6), p = 0.70). Furthermore, the
proportions of patients achieving MSE levels at w8 were not significantly
different between the two groups (24 % (6/25) vs 24.5 % (12/49),p =
0.34) (Fig. 2 & 2d and Table 2).

3.2.2. Secondary outcomes analysis: efficacy comparison before and after
efgartigimod treatment

At weeks 1, 4, and 8 post-efgartigimod treatment, significant im-
provements in MG-ADL, QMG, and MGC scores were observed (p <
0.05) (Fig. 3). The maximum improvement in QMG scores occurred at
week 4. Mean ADL scores remained stable at weeks 4 and 8, while MGC
scores showed a progressive decrease over the follow-up period (w0 to
w8). A total of 88 % (22/25) of patients demonstrated an MG-ADL
response within one treatment cycle at week 4, with 68.18 % (15/22)
of responders showing a response by week 1. By week 8, the proportion
of patients with an MG-ADL response increased to 91 % (23/25). I1gG
levels in patients rapidly declined between weeks 1 and 4, and the
decrease was more gradual between weeks 4 and 8, with all reductions
being statistically significant compared to baseline (p < 0.05). IgA and
IgM levels also decreased from w0 to w8, but these decreases were not
statistically significant.

3.2.3. Safety assessments

During the entire study period, two cases of mild headache and one
instance of pulmonary infection were observed in the IVIg group, while
no infections or serious adverse events (SAEs) were reported in the
efgartigimod group.

4. Discussion
4.1. IgG and neurological therapeutics

The IgG molecule comprises two functional domains: the antigen-
binding fragment F(ab’)2, which confers the specificity of the anti-
body molecule, and the constant fragment crystallizable (Fc) region,
which is essential for initiating effector functions such as complement
pathway activation and cross-linking of Fc-receptors on innate immune
effector cells [24]. Lowering pathogenic IgG antibodies, either alone or
in conjunction with other immune mediators, is a fundamental target in
neurological therapeutics.

The neonatal Fc receptor (FcRn) binds to endogenous IgG, protecting
it from lysosomal degradation by recycling it back to the cell surface,
thereby extending the serum IgG lifespan [25,26]. Consequently, tar-
geting FcRn, whether by reducing its availability, inhibiting its function,
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Fig. 2. (a) Comparison of ADL total scores between the 2 groups at baseline
(w0) and w1, w4, w8 post-treatment.

(b) Comparison of reduction of ADL scores (AADLs) and subscores (ocular,
bulbar, limb, respiratory) at 1 week post-treatment.

(c) Comparison of reduction of ADL scores (AADLs) and subscores at 4 weeks
post-treatment.

(d) Comparison of reduction of ADL scores (AADLSs) and subscores at 8 weeks
post-treatment.

Note: ***P < 0.05 is significant.

Abbreviations: ADL Activities of Daily Living Scale, AADLs reduction of
éDL scores.

or saturating it with supraphysiological IgG levels through IVIg in-
fusions, presents new therapeutic opportunities for autoimmune
neurological diseases. In addition to IVIg or FcRn inhibitors, methods to
reduce IgG levels include plasma exchange (PE) and immunoadsorption
(IA). PE nonspecifically lowers the levels of pathogenic antibodies, such
as AChR-Ab, as well as the levels of large plasma proteins, including
coagulation factors. In contrast, IA can selectively or specifically clear
pro-inflammatory factors from the bloodstream, modulating the im-
mune system.

4.2. Efficacy comparison of IVIg and efgartigimod

There is a paucity of comparative studies on efgartigimod; this study
is the first to investigate the comparative efficacy and safety of efgarti-
gimod versus IVIg in the treatment of elderly Chinese patients with
AChR-Ab(+) GMG. During the follow-up period, both groups demon-
strated varying degrees of improvement in ADL scores and muscle
weakness across all muscle groups. At weeks 4 and 8 post-treatment, the
efgartigimod group showed superior efficacy in improving ADL scores
compared to the IVIg group, particularly at week 4, with more pro-
nounced improvements in limb (p = 0.011) and respiratory muscle
groups (p = 0.049), suggesting a preference for efgartigimod treatment
in patients with limb and respiratory muscle weakness as the primary
manifestations. Although the proportion of patients achieving MSE
status at week 4 was higher in the efgartigimod group compared to the
IVIg group, the difference was not statistically significant (p = 0.34),
possibly due to the relatively small sample size in this study. Addition-
ally, during the follow-up period, there was a gradual reduction in the
daily dosage of pyridostigmine in both groups, but this difference was
also not statistically significant.

IVIg is produced by purifying plasma from a large number of healthy
donors, yielding a preparation rich in antibodies targeting a wide array
of pathogens, as well as various foreign and self-antigens. Potential
mechanisms of IVIg activity mediated by F(ab’)2-dependent and Fc-
dependent pathways [27]. For antibody-mediated diseases, such as
MG, which is an autoimmune disorder characterized by autoantibody-
mediated, complement-involved, B- and T-cell-dependent neuromus-
cular junction (NMJ) transmission impairments, F(ab’)2-dependent
mechanisms are likely to contribute to the therapeutic effects of IVIg by
neutralizing activated complement proteins, thereby preventing
complement-mediated tissue injury [28]. In Fc-dependent mechanisms,
IVIg may compete with pathogenic autoantibodies for binding to FcRn,
extending the serum half-life of IgG, which lasts approximately 2-3
weeks [25]. The absence of FcRn significantly shortens the IgG half-life,
thereby preventing the initiation of antibody-mediated tissue inflam-
mation. IVIg infusion has been shown to reduce the serum half-life of
other antibodies, including autoantibodies, by about 40 %, potentially
decreasing inflammation in chronic autoimmune conditions [29,30].

Efgartigimod, a FcRn inhibitor, is a genetically engineered human
IgG1 Fc fragment that binds to FcRn with high affinity under both low
and neutral pH conditions, enhancing the catabolism of all IgG sub-
classes and leading to a selective reduction in serum IgG levels, thereby
decreasing pathogenic antibody levels to ameliorate symptoms [25].
Studies have shown that IgG reduction induced by efgartigimod is
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Table 2
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(a) Comparison of pyridostigmine daily dosage between the 2 groups at 4 and 8 weeks post-treatment.

Groups Dosage in baseline Dosage in W4 Reduction of dosage from baseline to ~ Dosage in W8 Reduction of dosage from baseline to
W4 w8

Efgartigimod (n =

25) 222.0 (56.1) 186.0 (48.2) 36.0 (41.5) 182.4 (39.6) 39.6 (46.4)
1VIg (n = 49) 225.3 (65.7) 208.2 (62.6) 17.1 (60.0) 192.2 (61.2) 34.3 (60.6)
t-value —0.22 -1.55 1.41 -0.73 0.38
P 0.831 0.13 0.16 0.47 0.70

-3.31 —22.16 —9.85
% CI 18. —7.87-45. .31 (—22.26-32.

OR (95 % C1) (—34.01-27.40) (—50.67-6.34) 8.86 (~7.87-45.58) (—36.77-17.09) 5-31( 6-32.89)

(b) Comparison of proportion of patients achieving MSE between the 2 groups at 4 and 8 weeks post-treatment.

MSE proportion in W8 , n(%)

Groups MSE proportion in W4 , n(%)
Efgartigimod (n = 25) 4 (16.0 %)

1VIg (n = 49) 3(6.1 %)

x? 0.91

P 0.34

6 (24.0 %)
12 (24.5 %)
0.00

0.96

Data are presented as n (%), mean (SD).
Note: ***P < 0.05 is significant.

Abbreviations: OR odds ratio, CI confidence interval, MSE minimal symptom expression, IVIg intravenous immunoglobulin.

comparable to, or even exceeds, that of replacement therapies such as
IVIg or PE, thereby reducing autoantibody levels [31]. In research by
Adrian C. Newland et al., FcRn inhibitors reduced the circulation of
pathogenic and non-pathogenic IgG by up to 85 % from baseline in a
dose-dependent manner, without affecting the turnover, production, or
quality of IgG autoantibodies [32,33]. Importantly, FcRn inhibitors do
not impact other components of the innate or adaptive immune system,
nor do they produce a rebound effect on total IgG levels. Data from this
study support the notion that IgG levels in efgartigimod-treated patients
rapidly declined within 1-4 weeks and more gradually from weeks 4-8,
with statistically significant reductions compared to baseline (p < 0.05).

4.3. Comparison of study outcomes with the ADAPT trial

In this study, we observed an MG-ADL response in 88 % of patients in
the efgartigimod group at week 4, which is comparable to the results
from a Chinese GMG cohort, where 85.71 % of patients achieved an MG-
ADL response [34], whereas the proportion in the ADAPT study was 68
% [7]. AChR antibodies induce a net reduction in functional AChRs at
the postsynaptic membrane. However, GMG patients exhibit increased
AChR synthesis and repopulation, as evidenced by mRNA and protein
production, likely serving as compensatory mechanisms [35,36].
Consequently, the reduction of AChR antibodies by efgartigimod
following a single infusion may lead to a corresponding increase in
AChRs at the postsynaptic membrane, potentially explaining the early
onset of therapeutic effects.

In our study, patients in the efgartigimod group demonstrated a
significant decrease in MG-ADL, QMG, and MGC scores at each visit
compared to baseline, which is consistent with the results from the
ADAPT study [7]. In the ADAPT study, patients in the efgartigimod
group showed statistically significant differences from baseline in all
measurements (MG-ADL, QMG, MGC, and MG-QOL15r) starting from
week 1, which persisted until week 7.

Unlike the ADAPT study results, in our study, the maximum
improvement in QMG scores for the efgartigimod group occurred at
week 4, with ADL mean scores remaining stable from weeks 4 to 8, and
MGC scores showing a progressive decrease from w0 to w8. However in
the ADAPT study, the greatest improvement in MG-QOL15r occurred at
week 5, while the maximum improvement in other measurements (ADL,
QMG) was observed at week 4 [7]. This discrepancy may be attributed,
on one hand, to the insufficient sample size included in our study. On the
other hand, since the IgG reduction induced by FcRn inhibitors is tran-
sient and reversible, and the function of memory B cells and plasma cells

remains unaffected, studies have found that IgG levels return to near
baseline levels 50-57 days after a single dose, and 50-80 days after
multiple doses.

Additionally, approximately one-third of AChR-Ab(+) MG-ADL re-
sponders in the ADAPT study maintained a clinically meaningful
improvement in MG-ADL scores for over 12 weeks, suggesting that a
subset of patients experiences clinical benefits beyond the reduction in
IgG levels. This observation implies that there may be additional un-
derlying mechanisms that confer a therapeutic advantage to efgartigi-
mod compared to IVIg in the amelioration of patient symptoms. The
production of sufficient acetylcholine receptors to reinstate the safety
factor for neurotransmission may account for the sustained effects
observed in some patients, allowing for the maintenance of neuro-
transmission even after acetylcholine receptor antibody levels revert to
normal, due to the establishment of adequate reserves [37]. This may
explain why the efgartigimod group showed superior improvement in
MG-ADL scores at weeks 4 and 8 compared to the IVIg group in our
study. Further research incorporating additional biological markers is
warranted to explore the potential mechanisms underlying these
benefits.

4.4. Safety

Based on the current evidence, the risk of infection increase in pa-
tients receiving FcRn inhibitors appears to be limited [26,38]. Our study
also supports this notion. Compared to efgartigimod, IVIg often exhibits
more severe adverse reactions such as headaches, flu-like symptoms,
renal impairment, and thrombosis [13,39]. Therefore, vigilance
regarding the risk of infection is necessary when employing these
medications.

4.5. Limitations and prospects

The limitations of this prospective study include the following as-
pects. Firstly, the study is limited by its small sample size and focus on a
single treatment cycle of efgartigimod with a short-term (8-week)
follow-up. However, the ADAPT study required patients to initiate a
second treatment cycle following changes in MG-ADL scores. Therefore,
caution should be exercised in interpreting the conclusions. Future
studies with larger, multi-cycle cohorts are needed to broaden the
investigation and comprehensively assess the therapy.

Secondly, the proportion of baseline MGFA classifications differed
significantly between groups in type II (p = 0.004). Given the
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Fig. 3. (a) Comparison of QMG scores at baseline (w0) and w1, w4, w8 post-treatment in the efgartigimod group.
(b) Comparison of MGC scores at w0 and w1, w4, w8 post-treatment in the efgartigimod group.

(c) Comparison of ADL scores at w0 and w1, w4, w8 post-treatment in the efgartigimod group.

(d) Comparison of IgG, IgA, and IgM levels at w0 and w1, w4, w8 post-treatment in the efgartigimod group.

Note: ***P < 0.05 is significant.

Abbreviations: QMG Quantitative Myasthenia Gravis Scale, MGC Myasthenia Gravis Composite Scale, ADL Activities of Daily Living Scale.

<

<

established correlation between MGFA classification and disease
severity, the absence of stratified subgroup analyses may have intro-
duced residual confounding. This raises the possibility that the observed
therapeutic differences may partially reflect baseline disease heteroge-
neity rather than exclusive treatment effects. Future randomized
controlled trials (RCTs) should incorporate stratified randomization to
balance critical prognostic variables, such as MGFA classification.
Additionally, individualized efficacy analyses across distinct MGFA
subtypes could better delineate therapeutic advantages in specific sub-
populations. Nevertheless, the superior clinical outcomes observed with
efgartigimod provide valuable exploratory evidence to inform real-
world practice, while awaiting validation in prospectively balanced
cohorts.

Thirdly, a review examining the impact of FcRn genotypes on the
efficacy of IVIg and monoclonal antibodies in neurological diseases
indicated that patients homozygous for the VNTR3/3 genotype exhibit
higher FcRn expression, which affords greater protection by retarding
the degradation of administered IgG, compared to those with the
VNTR3/2 polymorphism. The Variable Number of Tandem Repeats 3/2
(VNTR3/2) polymorphisms in the FCGRT gene, which encodes FcRn,
may influence the circulating half-life of infused IgG and, consequently,
the effectiveness of IVIg or efgartigimod therapy [40]. Su et al. deter-
mined that VNTR polymorphisms in MG patients are significant, and the
presence of the VNTR2 allele may serve as an indicator of reduced ef-
ficacy of IVIg therapy [41]. This could be one of the explanations for the
superior outcomes observed in the efgartigimod group relative to the
IVIg group in our study. The absence of FcRn genetic stratification in our
study may have introduced a selection bias, and we are unable to
determine whether the IVIg group has a higher proportion of patients
with the VNTR2/3 genotype. If the ineffectiveness among the 20-30 %
of patients who do not respond to IVIg in controlled studies is attribut-
able to VNTR genotypes that affect the half-life or levels of infused IgG,
then higher doses or more frequent administrations of IVIg may be
necessary for these patients.

Additionally, individuals with the VNTR3/3 genotype are more
effective in protecting and prolonging the half-life of IgG compared to
those with the VNTR3/2 genotype, which may also extend to the pro-
tection of pathogenic autoantibodies. This generates complexity
regarding the specific role of VNTR polymorphisms in the efficacy of
immunotherapies with IVIg or efgartigimod. New prospective studies
are warranted to assess whether VNTR genotypes influence not only the
levels and sustainability of endogenous IgG but also the levels and sus-
tainability of infused IgG.

5. Conclusion

In summary, our study indicates that among elderly Chinese patients
with GMG, efgartigimod monotherapy exhibits enhanced efficacy and
safety over IVIg at the 4- and 8-week marks, notably in those with res-
piratory and limb muscle exacerbation.
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