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Background: Target-specific immunotherapies have been shown to effectively
treat myasthenia gravis (MG) with less side effects. One such immunotherapy is
efgartigimod, a neonatal Fc receptor antagonist, promotes degradation of
pathogenic 1gG antibodies. However, data specifically focusing on elderly,
especially for those over 80 years, remain limited.

Methods: This study included generalized MG patients over 80 years old from
four neuromuscular centers who were treated with efgartigimod. Data regarding
MG history, treatment regimens, and scores from the MG-ADL, QMG, and MGC
scales, as well as adverse events, were prospectively recorded.

Results: Twelve patients with mean age of 82.9 + 2.5 years were included. Anti-
AChR antibodies were positive in 11 patients and anti-MuSK antibodies were
detected in 1 patient. All patients received at least one cycle of efgartigimod
treatment, for the following indications: myasthenia gravis acute exacerbation
(MGAE, n=8), mild/moderate disease (n=3), and myasthenic crisis (MC, n=1). At
week 4 (Iweek after the final infusion), the study showed significant reductions in
all efficacy measurements: MG-ADL scores decreased by 52.2% + 30.8% (from
109 + 2.7to0 3.6 + 2.1), QMG scores by 36.6% + 28.4% (from 182 + 7.0 to 11.7 +
8.3), MGC scores by 48.2% + 33.4% (from 17.8 + 7.5 to 9.0 + 8.6). The greatest
improvement was observed in the MGAE subgroup, with reductions of 69.8% +
16.9% in MG-ADL, 51.8% + 20.6% in QMG, 66.5% + 20.2% in MGC. Clinically
meaningful improvement (CMI) was rapidly achieved by 91.7% (11/12) of patients
at 1.3 + 0.5 weeks, with 8.3% (1/12) reaching minimal symptom expression (MSE)
by week 4. However, two patients in the mild/moderate group failed to sustain
CMI through week 4, resulting in nine responders overall (8 MGAE, 1mild/
moderate). These responders maintained symptom control throughout the 24-
week follow-up with subsequent therapies. Treatment-related adverse events
were mild: two patients experienced transient minor headache and one patient
had mild upper respiratory tract infection.
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Conclusions: This multicenter study demonstrated that efgartigimod was
efficacious and safe in the elderly MG over 80 years of age. Elderly patients
with MGAE presented to benefit the most from efgartigimod treatment.

myasthenia gravis, efgartigimod, elderly, VLOMG, MG-ADL, MGAE

1 Introduction

Myasthenia gravis (MG) is an autoimmune disease triggered by
various pathogenic immunoglobulin G (IgG) autoantibodies
disrupting the neuromuscular junction, leading to the fluctuant of
muscular weakness (1, 2). Based on differences in clinical and
therapeutic features, MG patients are classified into three age
subgroups: early-onset MG (EOMG, age at onset < 50 years),
late-onset MG (LOMG, onset age =50 and <65 years), and very-
late-onset MG (VLOMG, onset age 265 years) (3). Recently
epidemiological studies indicated a growing number of MG
patients worldwide, primarily due to increasing prevalence and
incidence rate in the LOMG and VLOMG (4-6). Consequently,
elderly MG patients have garnered increased clinical attention.

Treating elderly MG patients is challenging for several reasons.
First, MG management is inherently difficult. Traditionally used
corticosteroids and non-specific immunotherapies have exhibit
variable efficacy and carry significant side-effect burdens (7). Despite
therapeutic advances, approximately 10-20% of MG patients
experienced myasthenic crisis (MC) in their life (8). Second, the
elderly is a vulnerable population with more comorbidities and a
higher probability to present with treatment associated adverse effects.
A multicentric retrospective study from France highlighted substantial
fatrogenic risks, including fatal immunosuppressant-related infections,
in the elderly MG (9). Third, the pathogenesis of MG in elderly may be
different from that in the younger patients. For example, EOMG has a
female predominance while LOMG occurs slightly more frequently in
men (3, 5). The concentration of AChR antibodies was lower in the
elderly MG, and thymectomy has been confirmed to offer no benefit in
non-thymomatous LOMG cases (10, 11). Finally, there is a lack of
clinical trials specifically designed to test the efficacy and safety of drugs
in elderly MG. Although the few available studies have demonstrated a
good prognosis of VLOMG with fewer immunosuppressants when
diagnosed and treated properly, managing elderly MG remains
clinically challenging (3, 5, 9, 11).

Target-specific immunotherapies have been shown to effectively
treat MG with fewer side effects. Efgartigimod is a first-in-class
neonatal Fc receptor (FcRn) blocker approved for the treatment of
AChR antibody-positive generalized MG (gMG) in the USA, Japan,
and the Europe, based on the phase 3 ADAPT clinical trial (12). In
2023, efgartigimod was also approved in China as an add-on
therapy for adult AChR antibody-positive gMG patients. Real-
world studies have further shown that a wide spectrum of MG
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patients, including those with MuSK-antibody positivity, triple-
seronegativity, and even myasthenic crisis, respond rapidly to
efgartigimod with a favorable safety profile (13-16). However, the
clinical experiences with efgartigimod in elderly gMG patients,
especially those with very-late onset, remains sparse. The average
age of patients in the efgartigimod treatment group of the ADAPT
trial was 45.9 + 14.4, with the oldest participant being 78 years old
(12). While some real-world studies included relatively older
patients than the ADAPT trial, most did not perform age-
stratified analyses (13, 14). Thus, data on the efficacy and safety
of efgartigimod in MG patients aged 80 years or older are lacking.

In this multicenter study, we aimed to evaluate the effects of
efgartigimod in the elderly MG patients aged 80 years or older. We
hypothesized that efgartigimod would provide rapid disease control
in this elderly population with a favorable safety profile.

2 Methods
2.1 Patients

This observational multicenter study was conducted in the
neuromuscular centers of 4 hospitals in Jiangsu Province, China.
These hospitals were Nanjing First Hospital, The Second Affiliated
Hospital of Soochow University, Jiangsu Province Hospital of Chinese
Medicine, and Nanjing Brain Hospital. All consecutive MG patients
aged >80 years who received at least one infusion of efgartigimod
between October 1, 2023 to November 30, 2024 across the four
participating centers were included. MG diagnosis was established by
clinical presentations in accordance with gMG and positive with AChR
or MuSK antibodies, or seronegative but positive with repetitive nerve
stimulation (RNS). Chest computed tomography (CT) was performed
in all patients to investigate thymus. None of these patients had
received treatment with FcRn blocker before. This study was
approved by the Ethics Committee of Nanjing First Hospital in
compliance with the Declaration of Helsinki. Written informed
consent was obtained from all study participants.

2.2 Clinical data collection

Information about demographic features and disease-associated
variables, including sex, age, comorbidities, eGFR, date of onset,
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disease duration, antibody status, history of thymoma and
thymectomy, disease severity at onset and admission, clinical
classification, myasthenia gravis activities of daily living score
(MG-ADL), Myasthenia Gravis Composite score (MGC),
quantitative Myasthenia Gravis score (QMG), MG specific
therapy at the time of efgartigimod initiation, and the indications
to use efgartigimod as an add-on therapy were extracted from the
medical files. The disease severity was evaluated by the Myasthenia
Gravis Foundation of America (MGFA) clinical classification.
Classification of MG was conducted according to national
guidelines. EOMG was non-thymomatous AChR antibody-
positive generalized MG with onset before age 50 years (3).
LOMG was non-thymomatous AChR antibody-positive
generalized MG with onset after age 50 years and < 65 years.
VLOMG was non-thymomatous AChR antibody-positive gMG
with onset age =65 years. TMG was gMG with thymoma
regardless of onset ages. MuSK-MG was MuSK antibody-positive
gMG. SNMG referred to generalized MG patients who were double-
negative with AChR and MuSK antibodies. MG acute exacerbation
(MGAE) was defined as progressive clinical deterioration induced
by weakness of the bulbo-pharyngeal or limb muscles or decreased
respiratory function affecting daily activities within 30 days (8).
Myasthenic crisis (MC) referred to serious, life-threatening, rapid
clinical decline that requires noninvasive ventilation or intubation
with mechanical ventilation.

Eleven patients completed the first cycle of efgartigimod
(weekly infusion of 10mg/Kg efgartigimod for four consecutive
weeks). One patient received three of four infusions of the first cycle
of efgartigimod and further infusion was refused due to excellent
clinical symptom control by the three infusions. Additionally, 5
patients received a second cycle of efgartigimod with variable
dosing intervals (weekly to monthly). Patients’ IgG levels were
measured before and at 1 week after the final injection of
efgartigimod. The main treatment outcome was evaluated by
MG-ADL, MGC and QMG. After efgartigimod administration,
MG-ADL, MGC and QMG score, treatment adverse effects
(TAE), and any changes of prednisone dose and other
immunotherapies were prospectively recorded for 24 weeks after
the first infusion of efgartigimod treatment. Clinical meaningful
improvement (CMI) in MG-ADL scores was defined as reduction of
>2 points from baseline values. CMI in MGC and QMG scores were
both defined as reduction of >3 points from baseline values.
Minimal symptom expression (MSE) was defined as an MG-ADL
score of 0 or 1.

2.3 Statistical analysis

Statistical analyses were performed with SPSS 22.0 (SPSS Inc.,
Chicago, IL, USA). Continuous variables were initially assessed for
normality, and those conformed to normal distribution were
expressed as mean + standard deviation (SD). Categorical
variables were described as frequency (percentage).
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3 Results
3.1 Baseline clinical characteristics

Twelve (12) gMG patients aged over 80 years who received
efgartigimod treatment were included from four hospitals. Baseline
clinical features are detailed in Table 1. The mean onset age was 81.3
+ 4.1 years (range: 74-89), the mean age at admission was 82.9 + 2.5
years (range: 80-90) and the mean disease duration was 20.6 + 34.6
months (range: 1-120). A total of 38 comorbidities were recorded
for the 12 patients: 16 cardiovascular, 5 gastrointestinal, 5
neurological, 2 respiratory, 2 musculoskeletal, 2 immune-related,
and 1 genitourinary. Only 1 (8.3%) patient had normal renal
function with eGFR > 90 ml/min.1.73m> Eight patients (66.7%)
had mild renal impairment (60 < eGFR < 90 ml/min.1.73m?), and 3
patients (25.0%) had moderate renal impairment (30 < eGFR < 60
ml/min»l.73m2). All patients had normal liver functions, indicated
by serum alanine aminotransferase (ALT) and aspartate
aminotransferase (AST) levels within normal ranges.

This multicenter cohort included 11 AChR-MG (91.7%), 1
(8.3%) MuSK-MG, but no TMG or SNMG patients. All patients
were VLOMG. CT examination of thymus was normal for all
patients, and none received thymectomy. MGFA classes at disease
onset were: MGFA 1 (50.0%, 6/12), MGFA 1II (33.3%, 4 0/12),
MGFA TII (0%), MGFA IV (16.7%, 2/12), and MGFA V (0%).
Before efgartigimod initiation, pyridostigmine was employed in
91.7% (11/12) of patients. Immunosuppressants (IS) including
glucocorticoids (66.7%, 8/12), tacrolimus (8.3%, 1/12), and
mycophenolate mofetil (8.3%, 1/12), no patients used
azathioprine, cyclophosphamide, IVIg, TPE, or rituximab. The
prednisone dosage at baseline was 16.3 + 6.9 mg/d.

The reasons for initiating efgartigimod were highly active
disease (75.0%, 9/12), including MGAE (66.7%, 8/12) and MC
(8.3%, 1/12), and mild/moderate disease (25%, 3/12). The MGFA
classes with efgartigimod initiation were: MGFA 1I (41.7%, 5/12),
MGFA TII (41.7%, 5/12), MGFA IV (8.3%, 1/12), and MGFA V
(8.3%, 1/12).

3.2 Clinical response to the first cycle of
efgartigimod in elderly patients

All patients received one cycle (four infusions) of efgartigimod,
except for one patient (P3) who refused the fourth infusion of
efgartigimod due to fast and excellent response after three infusions.
The longitudinal changes in MG-ADL, QMG and MGC scores from
baseline to week 4 were shown in Figures 1A, D, G. Under
efgartigimod treatment, CMI was rapidly achieved in 91.7% (11/
12) of patients, with a mean time of 1.3 £ 0.5 weeks. However, two
patients did not maintain the CMI status until week 4. Only one
patient (8.3%) achieved MSE by week 4 (Table 2). For all twelve
patients, the MG-ADL score decreased from 10.7 + 4.5 to 5.4 £+ 5.1
(2 52.2% + 30.8% reduction), the QMG score from 18.2 + 7.0 to 11.7
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TABLE 1 Baseline clinical characteristics of 12 elderly gMG patients

(age>80 years) who were treated with efgartigimod.

Clinical variables Mean + SD (range) or No. (%)

Age (years old) 829 +125
Sex (Male %) 2 (16.7%)
Comorbidities
Respiratory system disease 2
Gastrointestinal system disease 5
Genitourinary system disease 1
Musculoskeletal system disease 2
Nervous system disease 5
Cardiovascular system disease 16
Immune system disease 2
Endocrine system disease 5
Thymoma (%) 0 (0%)
Thymectomy (%) 0 (0%)
Renal function (%)
eGFR* > 90 1 (8.3%)
60 < eGFR < 90 8 (66.7%)
30 < eGFR < 60 3 (25.0%)
15 < eGFR < 30 0 (0%)
eGFR < 15 0 (0%)
Onset age (years) 813 +4.1
Disease duration (months) 20.6 + 34.6
MGFA classification at onset
I 6 (50.0%)
11 4 (33.3%)
I 0 (0%)
v 2 (16.7%)
\% 0 (0%)

Clinical classification with efgartigimod initiation

EOMG 0 (0%)
LOMG 0 (0%)
VLOMG 11 (91.7%)
TMG 0 (0%)
MUSK-MG 1 (8.3%)
SNMG 0 (0%)

Previous treatment
Pyridostigmine

Prednisone

11 (91.7%)

7 (58.3%)

Tacrolimus

1 (8.3%)
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TABLE 1 Continued

Clinical variables Mean + SD (range) or No. (%)

Previous treatment

Azathioprine 0 (0%)
Mycophenolate mofetil 1 (8.3%)
Cyclophosphamide 0 (0%)
Rituximab 0 (0%)
Long-term sustained IVIg/PE 0 (0%)

MGFA classification with efgartigimod initiation

I 0 (0%)

I 5 (41.7%)
11 5 (41.7%)
v 1(8.3%)
v 1 (8.3%)

Initiation status

MGAE 8 (66.7%)
MC 1 (8.3%)
Mild/moderate 3 (25%)

Prednisone dosage at baseline (mg/

10.8 £9.7
d)

EOMG, early-onset MG; gMG: generalized myasthenia gravis; IVIg, intravenous
immunoglobulin; LOMG, late-onset MG; MC, myasthenic crisis.; MGAE, MG acute
exacerbation; MGFA, Myasthenia Gravis Foundation of America; MuSK, muscle-specific
tyrosine kinase; PE, plasma exchange; SNMG, seronegative MG; TMG, thymoma-associated
MG. * The unite of eGFR is ml/min.1.73m’.

+ 8.3 (a 36.6% + 28.4% reduction), the MGC score from 17.8 + 7.5
t0 9.0 + 8.6 (a 48.2% + 33.4% reduction) by week 4.

IgG levels before and after efgartigimod treatment were
available for nine patients. A 58.0% reduction in IgG levels was
observed one week after the fourth infusion of efgartigimod (from
the baseline 11.0 + 4.6 g/L to 4.4 + 1.8 g/L at week 4, Figure 2).
Notably, the maximum reduction of IgG was observed in P12 one
week after the second infusion, decreasing from the baseline 4.2 g/L
to 1.74 g/L. As the clinical presentation improved, the remaining
two infusions were administrated with weekly IgG monitoring.
However, the serum concentration of IgG did not decrease
further and returned to 2.2 g/L one week after the fourth infusion.

3.3 Subgroup analysis of therapeutic
response to efgartigimod in elderly
patients

Patients were stratified by clinical subtypes. All AChR-Ab+
patients were VLOMG, there was one MuSK-MG and no SNMG
case. As shown in Table 2, the AChR-Ab+ patients had relatively
higher baseline scores than the MuSK-MG patient (MG-ADL:10.8
5 9.0; QMG: 18.8 vs 11.0),and the time to achieved CMI was longer
(1.3-week vs 1.0-week). A consistent decline in MG-ADL, QMG
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FIGURE 1

The changes in different clinical scores of the elderly gMG patients stratified by the serotypes of antibody from baseline to week 4 after efgartigimod
injection. (A-C) Detailed changes of MG-ADL scores; (D-F) Detailed changes of QMG scores; (G-I) Detailed changes of MGC scores. Each line
represented one patient. BL, baseline; MG-ADL, Myasthenia Gravis-Activities of Daily Living; MGC, Myasthenia Gravis Composite; QMG, quantitative

Myasthenia Gravis.

and MGC were observed in AChR-Ab+ patients during and 1 week
after efgartigimod treatment (Figures 1B, E, H). By week 4, the MG-
ADL score in these AChR-Ab+ patients had decreased from a
baseline of 11.3 + 2.6 to 5.7 + 5.2, the QMG score from 18.8 + 7.0 to
12.4 + 8.3, and the MGC score from 17.7 + 7.8 t0 9.5 + 8.9 (Table 2).
Minimal symptom expression (MSE) was achieved in 9.1% (1/11) of
AChR-ADb+ patients. In the single MuSK-Ab+ patient, efgartigimod
treatment led to a marked improvement by week 4, with reductions
in the MG-ADL score (from 9 to 2), QMG score (from 11 to 4), and
MGC score (from 18 to 4) (Table 2, Figures 1C, F, I).

Patients were further stratified according to disease status at
treatment initiation. In the MGAE group (n=8), all scores
demonstrated significant reductions by week 4: MG-ADL

Frontiers in Immunology

decreased from 10.9 + 2.7 to 3.6 = 2.1; QMG from 17.5 + 4.5 to
8.4 + 4.2; and MGC from 18.1 + 4.0 to 5.9 + 3.1 (Table 2). MSE
status was achieved by 12.5% (1/8) of patients in this group. More
modest improvements were observed in the mild/moderate group
(n=3), with the MG-ADL score decreasing from 6.7 + 2.3 to 5.3
2.5, the QMG from 14.0 + 3.6 to 12.7 + 1.5, and the MGC from 10.7
+ 29 to 8.7 = 0.6. The single MC patient showed a minimal
response, evidenced by only a 1-point reduction across all scales
(MG-ADL: 21.0 to 20.0; QMG: 36.0 to 35.0; MGC: 36.0 to 35.0).
Although scores continued decline post-treatment, neither the MC
patient nor any mild/moderate cases attained MSE during follow-
up period. The change trends of MG-ADL, QMG, and MGC scores
for patients with different initiation status were shown in Figure 3.
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3.4 Post-efgartigimod sequential therapies
and clinical responses

Following the initial efgartigimod treatment cycle, therapeutic
management varied among patients. Five patients continued regular
efgartigimod maintenance therapy (every 2-4 weeks); four patients
received pyridostigmine plus oral immunosuppressants; one patient
received pyridostigmine with efgartigimod; four patients were
treated with pyridostigmine, oral immunosuppressants and
efgartigimod; and the remaining three patients, who were non-
responders, were transitioned to complement inhibitor therapy plus
mycophenolate mofetil. During follow-up, one responder (P12)
experienced symptom recurrence to baseline levels but declined
further efgartigimod treatment and was lost to follow-up. Among
the remaining eight responders, longitudinal assessments of MG-
ADL (Table 3), QMG (Supplementary Table SI1), and MGC
(Supplementary Table S2) scores demonstrated sustained
improvement throughout the 24-week observation period. The
overall responders showed marked clinical progress, with mean
MG-ADL, QMG, and MGC scores decreasing from 11.0, 18.3, and
18.3 at baseline to 2.4, 7.9, and 4.1 at week 24, respectively. This
improvement was particularly evident in patients who initiated
treatment during an MGAE (n=7). Furthermore, the single MUSK-
Ab+ patient achieved complete remission (MG-ADL and MGC
scores of 0) by the end of the study. These clinical benefits were
maintained regardless of subsequent treatment regimen after the
initial efgartigimod cycle (Figures 4A-L).

Among efgartigimod responders, 6/8 patients received
prednisone during and after the initial treatment cycle. All baseline
steroid users successfully reduced their daily prednisone dosage
during the study period (Figures 5A, B). The average daily
prednisone dose decreased by 2.1 mg per day at week 4, 2.9 mg at
week 12, and 6.7 mg per day at week 24. By week 24, the mean daily
prednisone dose was 7.5 mg, with 83.3% (5/6) of steroid-treated
patients achieving maintenance doses <10 mg/day. One steroid-naive
patient initiated low-dose prednisone (5 mg/day) during therapy.

3.5 Patients without adequate rapid effect
after efgartigimod treatment

In this study, one patient failed to achieve CMI by week 4, while
two other patients were unable to sustain CMI through week 4. The
clinical information of these cases are described in detail as follows.

Patient 6 (LOMG with acute deterioration): an 83-year-old female
diagnosed with non-thymomatous AChR antibody-positive MG for
two months. She only had ptosis of the eyelids and only took
pyridostigmine when diagnosis. However, she developed MC and
required intubation and mechanical ventilation at admission.
Intravenous administration of efgartigimod was given from the
second day (January 2024), however, only 1-point change of MG-
ADL was achieved after receiving one cycle of efgartigimod treatment.
Then, one cycle of IVIg (2g/kg over 5 days) with addition of oral
mycophenolate mofetil from March 2024 continued without noticeable
remission. Two doses of eculizumab (900 mg) were given at two and
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eight days after the IVIg treatment. The patient presented significant
improvement and wean from ventilation at five days post the second
dose of eculizumab infusion (week 8). By the latest visit at week 24, the
patient’s clinical symptoms were still improving (Figure 6A).

Patient 7 (Mild LOMG): an 82-year-old female, diagnosed with
non-thymomatous AChR antibody-positive gMG for thirty months,
complained with unsatisfied control of dysphagia and limb weakness
(MGFA IIb, MG-ADL = 4, with 3 points in ptosis, and 1 point in the
breath) at admission. She declined a daily dose increase of oral
prednisolone (20 mg) as well as other immunosuppressants as
additional treatment. So, one cycle of efgartigimod was applied.
The score of MG-ADL decreased to 2 (with 2 points in ptosis) at
weeks 2 and 3. However, 1-point increase in the breath was recorded
at week 4, resulting in the total MG-ADL score of 3 (Figure 6B). No
improvement was recorded during the follow-up visit.

Patient 9 (Moderate LOMG): an 83-year-old female, diagnosed
with non-thymomatous AChR antibody-positive gMG for three

15 mild/moderate (n=3) I C 25- MC (n=1) .
- P8
- P9 204 I—I—I—I\.
o
101 S
% 154
-
2
& 101
51 =
-\.\'_./. 5 4
0 T T T T 0 T T T T T
BL 2 3 4 BL 1 2 3 4
Weeks Weeks
20 - mild/moderate (n=3) - F 307 MC (n=1) r6
P7 -
+ P8 "\.
-+ P9
154
© 20
Q
@
104 )
=
a 10 4
5
0 T T T T 0 T T T T T
BL 2 3 4 BL 1 2 3 4
Weeks Weeks
20 - mild/moderate (n=3) | 40 MC (n=1) r6
- P7 -~
-+ P8 —
-+ P9
154 304
[
S
(s}
2
N X 8 20
- g
5 10
0 T T T T 0 T T T T T
BL 2 3 4 BL 1 2 3 4
Weeks Weeks
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TABLE 3 The long-term efficacy profile of efgartigimod in 8 responded elderly gMG patients with age>80 years.

Baseline MG-ADL 4w MG-ADL 8w MG-ADL 12w MG-ADL 16w MG-ADL 20w MG-ADL 24w MG-ADL
(MSE%) (MSE%) (MSE%) (MSE%) (MSE%) (MSE%) (MSE%)
Al patients (n_s) 11.0 + 2.6 6t a1 35+22 31+29 28+25 28+25 24+28
P B (0%) o (12.5%) (37.5%) (37.5%) (37.5%) (50.0%)
(12.5%)
113 +26 39+22 37+23 33+3.1 29+27 29+27 27+28
AChR-Ab+ (n=7) (0%) (14.3%) (14.3%) (42.9%) (42.9%) (42.9%) (42.9%)
MUSK-Abs (1) 9.0+0 2040 2040 2040 2040 200 000
“Abrin= (0%) (0%) (0%) (0%) (0%) (0%) (100%)
Initiation status
114 +24 34422 33+23 3.0 +3.1 26+26 26+26 21+29
MGAE (n=7) (0%) (14.3%) (14.3%) (42.9%) (42.9%) (42.9%) (57.1%)
mildmoderate (n_1) 6.7 +23 53425 53+25 50+ 26 43+ 15 43+15 40+ 10
oderate tn= (0%) (0%) (0%) (0%) (0%) (0%) (0%)
Subsequent therapies
Py + oral 1S (n3) 123 +23 40+ 1.0 37415 3.0+20 27+25 27+25 27+25
yrora i in= (0%) (0%) (0%) (33.3%) (33.3%) (33.3%) (33.3%)
900 2040 200 200 20+0 200 000
Py + EFG (n=1) (0%) (0%) (0%) (0%) (0%) (0%) (100%)
105 + 2.9 38430 38+30 35+ 4.0 30432 30+32 28 +34
Py + oral 1 + EFG (n=4) (0%) (25%) (25%) (50%) (50%) (50%) (50%)

EFG, efgartigimod; MG-ADL, Myasthenia Gravis-Activities of Daily Living; MSE, minimal symptom expression; MGAE, myasthenia gravis acute exacerbation; Py, pyridostigmine; IS, immunosuppressant.
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Longitudinal changes of clinical scores for the responded elderly gMG patients from baseline to the last visit time at week 24 and the patients were
stratified by the sequential therapies after the first cycle of efgartigimod. (A-D) Detailed changes of MG-ADL for the responded elderly gMG patients;
(E-H) Detailed changes of QMG for the responded elderly gMG patients; (I-L) Detailed changes of MGC for the responded elderly gMG patients; BL,
baseline; EFG, efgartigimod; MG-ADL, Myasthenia Gravis-Activities of Daily Living; MGC, Myasthenia Gravis Composite; QMG, quantitative

Myasthenia Gravis; Py, pyridostigmine; IS, immunosuppressant.

months, and presented with acute worsening in limbs for one-week
(MGFA TIla, MG-ADL = 8, with 1 points in speaking, 1 point in
chewing, 1 point in swallowing, 1 point in breath, 2 points in diplopia,

and 2 points in ptosis). After receiving the first infusion of
efgartigimod, CMI was achieved at week 1, with MG-ADL reduced
to 5. However, the diplopia and ptosis exacerbated again at weeks 2 and
3 (both MG-ADL = 10). At week 4, one week after the last infusion of
efgartigimod, the clinical symptoms returned to the baseline levels
(MG-ADL = 8). Then, the patient switched to eculizumab treatment
and MG-ADL was reduced to 5 at the last visit at week 24 (Figure 6C).
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3.6 Safety of efgartigimod in the elderly
patients

Three patients experienced side effects. Two patients

complained of transient minor headache for one day after each

infusion. One patient had upper respiratory tract infection which

was resolved by antimicrobials. These side effects did not lead to

efgartigimod discontinuation. Other patients tolerated the

efgartigimod treatment well without any documented side effects.
The overall TEAE incidence rate was 25% over the 24 weeks.
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The effect of efgartigimod on prednisone doses. Six (6/8) efgartigimod responsed patients received prednisone treatment at the same time as
efgartigimod initiated. The prednisone doses were recorded every 4 weeks until 24 weeks. (A) Detailed changes of prednisone for each of the 6
patients. Each line represented one patient. (B) Average change trend of the prednisone doses for the 6 patients. BL, baseline.

Frontiers in Immunology

09

frontiersin.org


https://doi.org/10.3389/fimmu.2025.1685233
https://www.frontiersin.org/journals/immunology
https://www.frontiersin.org

Hong et al. 10.3389/fimmu.2025.1685233
Patient 6 Patient 7
A 24 B 24
20 — 20
® o
3 16 - 3 16
12} 2]
— —
(=) o
< 12 4 < 121
(ED % EFG
8 - 84 V¥V Y
4
4 - 4 .\3\3_; 3 3 3 3
: MMF MMF
0 T T T T T 1T T T 1 0 — T T T T T T T T 1
BL 2 4 6 8 10 12 16 20 24 BL 2 4 6 8 10 12 16 20 24
Weeks Weeks
Cc Patient 9
24 —
20 -
o
o 16 o
8 EFG Eculizumab
o | ey AAAL IR
2 12 10
V]
= g4
4 -
MMF
0 — T T T T T 1 T T 1
BL 2 4 6 8 10 12 16 20 24
Weeks
FIGURE 6

The changes of MG-ADL score of three elderly gMG patients who did not response quickly to efgartigimod within 4 weeks. (A) MG-ADL change
trend for patient 6; (B) MG-ADL change trend for patient 7; (C) MG-ADL change trend for patient 9.

4 Discussion

Elderly gMG patients were substantially underrepresented in
both the ADAPT trial and subsequent real-world studies. Our
multicenter retrospective study addresses this gap by providing
clinical evidence supporting efgartigimod use in elderly gMG
patients (mean age: 82.9 + 2.5 years), while evaluating efficacy
across antibody subtypes and baseline disease severity.

The patients in our cohort have the representative clinical
characteristics of VLOMG. Consistent with previous reports (3, 5,
11), all patients presented disease onset after 65 years of age (mean
age: 81.3 * 4.1 years), none had thymoma, and most were anti-
AChR antibody positive. Interestingly, our cohort showed a female
predominance, contrasting with the male predominance in some
VLOMG studies. This discrepancy may be resolved with larger
sample sizes. Notably, all patients presented with multiple
comorbidities (=2 conditions per patient), and the majority (11/
12) had some degree of renal impairment, complicating MG
management in this elderly population.

Despite the challenges of managing MG in elderly patients, our
findings demonstrated that efgartigimod provided rapid disease
control even in octogenarians, suggesting its potential as an
effective therapeutic option for this vulnerable population. If
assessed by the proportion of MG patients achieving CMI after one
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cycle of efgartigimod treatment, the therapeutic response to
efgartigimod in the present study was even better than the younger
patients reported in the ADAPT trial and a US multicenter cohort
(91.7%, 68%, and 72%, respectively) (12, 18). However, the
proportion of patients to achieve MSE after one cycle of
efgartigimod treatment was the lowest in the present study when
compared to the other two studies (8.3% vs. 40% and 25%). The
average time to achieve CMI was slightly longer than that of the
LOMG reported in a Chinese multicentric study (1.3 £ 0.5 weeks vs.
1.1 + 0.4) (17). Besides age differences, these less favorable outcomes
might be attributed to the more severe disease status of patients
included in the present study, as reflected by higher baseline MG-
ADL scores. Although the proportion of patients to achieve MSE was
not satisfactory, it kept increasing during the follow-up period, with
four patients achieving MSE by week 24. This trend aligns with the
LOMBG cases in the Chinese cohort study, whereas younger patients
in the ADAPT trial and the Chinese cohort experienced symptom
rebound during follow-up (12, 17). Previous research has suggested
that different responses to efgartigimod between EOMG and LOMG
may be related to the profound effect of thymic inflammation on
immunopathogenesis (17). Thymic follicular hyperplasia occurs
often in the EOMG and associates with the intrathymic production
of IgG autoantibodies against AChR, whereas thymic atrophy is
characteristic of LOMG (19, 20). Additionally, the concurrent or
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subsequent use of oral immunosuppressants, combined with age-
related alterations in renal and hepatic clearance affecting drug half-
life, may also contribute to these differences (21).

Although efgartigimod is approved for the treatment of AChR-
antibody positive MG, growing evidence indicated that it was also
well-tolerated and efficacious in MuSK-antibody positive and triple-
negative gMG patients (17, 22-24). This study also revealed favorable
effects of efgartigimod in treating elderly MuSK-antibody positive
MG patients. The disease mechanism of MuSK-MG was significantly
different from that of AChR-MG (25). The subclass of autoantibodies
against AChR are predominantly IgG1 and IgG3, which impair
neuromuscular transmission by activation of complement, cross-
linking and degradation of AChR by internalization, and
completion for binding of ACh. MuSK autoantibodies are
predominantly I1gG4 subclass, which works by obstructing the
protein-protein interaction at neuromuscular junctions. Despite
these differences, efgartigimod has been proven to clear pathogenic
IgG1, IgG3 and IgG4 with comparable efficiency (26). It is worth
noting that the limited number of elderly MuSK-MG cases in the
present study precluded definite conclusions. Future study with large
number of MuSK-MG are needed to verify these findings.

Recent studies have validated the rapid action of efgartigimod in
controlling symptom progression in myasthenic crisis (15, 16). In
this study, we also stratified patients by disease activity at treatment
initiation: eight MGAE, three mild/moderate, and one MC case.
Efgartigimod served as an effective fast-acting therapy for elderly
patients in MGAE status. However, mild/moderate cases exhibited
less favorable responses, with two out of the three patients showed
no or slight MG-ADL reduction after efgartigimod treatment. We
hypothesize that patients with milder disease may have a less
inflammatory or autoantibody-driven pathophysiology, or may
have different expectations regarding treatment goals. Significant
improvement of the MC case was exhibited after the addition of
IVIg and C5 inhibitor. This suggested that incorporating biologics
with different targets might be an effective and safe strategy for
treating elderly MC patients. Nonetheless, the small number of MC
(n =1) and mild/moderate (n =3) cases precludes definite
conclusions. As younger patients in MC and mild/moderate
status have shown positive response to efgartigimod (17), further
studies are needed to explore whether disease severity at treatment
initiation influences efgartigimod response in the elderly.

Efgartigimod has increased affinity to FcRn and outcompetes
endogenous IgG binding, thereby reducing IgG recycling and
increasing IgG degradation (26). In the ADAPT and ADAPT+
trials, patients had serum IgG levels less than 6 g/L were excluded
at screening (12, 24). The suitability of efgartigimod for patients with
baseline IgG <6 g/L remains unclear. One of our patients with
baseline IgG level of 4.24 g/L received one cycle of efgartigimod
safely. The maximum IgG reduction (59.0%, from 4.24 g/L to 1.74 g/
L) and best clinical improvement occurred at 1 week after the second
infusion. However, continued efgartigimod administration did not
yield further IgG reduction or symptom improvement. In previous
reports, the mean maximum reduction of IgG in AChR antibody-
positive patients (61.3% + 0.9%) was achieved one week after the
fourth infusion of efgartigimod, and the classical dosing regimen of
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efgartitimod was four weekly infusions as one cycle (12, 24). The
discrepancy indicated that for patients with low IgG baseline levels,
the time to achieve maximum IgG reduction needed further
exploration. Routine monitoring of IgG levels might be necessary
to guide personalized and cost-effective use of efgartigimod.

This study has the advantage of providing new evidence for the
efgartigimod application in elderly MG patients, especially for those
over 80. Most previous studies describing real-world efgartigimod
experience stratified participants by autoantibody profile. One
multicenter real-world cohort explored responses in EOMG and
LOMG but did not detail outcomes in the VLOMG (17). A recently
published study included 15 VLOMG patients and reported better
CMI and MSE rates after efgartigimod than the present study, but it
only contained 2 patients over the age of 80 (27). Given improved
diagnosis, treatment, and increasing human longevity, focusing on
MG treatment in the elderly, even those over 80, is clinically
meaningful (3, 11).

In MG management, early steroid dose reduction to minimize
side effects is crucial. However, determining the optimal timing and
rate for steroid tapering is particularly challenging and requires
considerable caution in elderly patients. In our study, steroid
tapering was individualized based on clinical response and
comorbidities. The majority of patients on prednisone achieved a
maintenance dose of <10 mg/day by week 24. This suggests that
efgartigimod may facilitate steroid sparing in this vulnerable
population, though the optimal tapering schedule remains to be
established in future studies.

There are several limitations in this study. Although we aimed
to include all consecutive eligible patients aged >80 years from the
participating centers, the retrospective nature of this study may
have introduced selection bias. For instance, patients with more
severe disease or those receiving novel therapies might have been
more systematically documented. The absence of complete
serological data, particularly for IgG and antibody titers, limited
our ability to fully correlate immunological changes with clinical
outcomes. The consistent collection of QMG and MGC scores at
weekly intervals during the first cycle (Weeks 1, 2, 3) was not
feasible across all centers. Differences in genetic background,
healthcare access, and treatment practices could influence the
efficacy and safety profile of efgartigimod in elderly MG patients
outside China. As our study included only Chinese patients, the
generalizability of our findings to other ethnic or geographic
populations may be limited. The lack of a control group prevents
direct comparison with standard therapies, and the relatively short
follow-up period restricts assessment of long-term efficacy and
safety. Furthermore, the small sample size and absence of SNMG
cases mean that the results should be interpreted cautiously.
Multinational studies or a larger prospective controlled study with
long-term follow-up period are needed to verify our conclusions.

5 Conclusion

In conclusion, our findings establish efgartigimod as a well-
tolerated and clinically effective treatment option for generalized
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myasthenia gravis in patients aged 80 years and older - a population
with high unmet therapeutic needs. Its rapid onset of action and
steroid-sparing potential are particularly valuable in this vulnerable,
multimorbid age group.
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Glossary
AChR

CMI

EOMG

FcRn

EFG

gMG

LOMG

MG

MG-ADL

MGAE

acetylcholine receptor

clinical meaningful improvement
early-onset myasthenia gravis

neonatal Fc receptor

efgartigimod

generalized myasthenia gravis

late-onset myasthenia gravis

myasthenia gravis

Myasthenia Gravis Activities of Daily Living

myasthenia gravis acute exacerbation
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MGC
MC
MGFA
MuSK
MSE
QMG
VLOMG
SNMG
TAE

T™G

10.3389/fimmu.2025.1685233

Myasthenia Gravis Composite score
myasthenic crisis

Myasthenia Gravis Foundation of America
muscle-specific tyrosine kinase

minimal symptom expression

quantitative Myasthenia Gravis
very-late-onset myasthenia gravis
seronegative myasthenia gravis

treatment adverse effects

thymoma-associated myasthenia gravis
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