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Background: Efgartigimod was approved in Japan in January 2022 for the 
treatment of generalized myasthenia gravis (gMG), regardless of antibody status. 
This case series describes a real-world experience in Japan of efgartigimod 
treatment for gMG patients with diverse backgrounds.

Methods: We retrospectively analyzed the medical records of 16 Japanese 
patients (11 females and five males, mean age 40.4  years) with gMG who received 
efgartigimod at the Kumamoto University Hospital between August 2022 and 
September 2023. The outcomes were Quantitative Myasthenia Gravis (QMG) 
responders (≥ 3 point reduction), IgG levels, and change in prednisolone dose, 
in the first cycle of efgartigimod.

Results: Fifteen patients completed one cycle of efgartigimod. Of the 14 patients 
for whom QMG scores were obtained, 10 patients were QMG responders. Four 
of the five patients with Myasthenia Gravis Foundation of America class V were 
QMG responders. Improvement in QMG after efgartigimod treatment was 
observed in one patient with myasthenic crisis and in one refractory patient 
who had unsuccessful eculizumab treatment. The mean reductions from 
baseline in IgG levels at weeks 1, 2, 3, and follow-up were 38.3, 56.1, 63.1, and 
43.9%, respectively. A decrease in prednisolone dose was observed in seven 
patients. The most common adverse events were headache (three patients) and 
diarrhea (two patients). One patient discontinued efgartigimod treatment due to 
a treatment-related adverse event of rash.

Conclusion: Improvements in the outcomes of patients with gMG, including 
patients with severe gMG, myasthenic crisis, and refractory to anti-
complementary therapy, were observed after the first cycle of efgartigimod 
treatment. Our real-world experience in Japan suggests the future possibilities 
for the treatment with efgartigimod for gMG with diverse backgrounds.
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1 Introduction

Myasthenia gravis (MG) is an acquired neuromuscular junction 
disorder caused by autoantibodies to the postsynaptic membrane, 
including the nicotinic acetylcholine receptor (AChR) and muscle-
specific tyrosine kinase. Meta-analyses estimate the incidence rate and 
prevalence rate of MG are from 5 to 30 cases per million person years 
and between 10 and 20 cases per 100,000 general population, 
respectively. MG shows a first peak around 30 years of age, 
predominantly affecting females, and a second peak after 50 years, 
with a higher prevalence in males (1). In most patients, 
immunotherapy includes corticosteroids and immunosuppressive 
drugs to control symptoms (2, 3). However, a subset of patients with 
generalized myasthenia gravis (gMG) is refractory to these treatments, 
has intolerable side effects, and/or requires rescue treatments such as 
intravenous methylprednisolone, intravenous immunoglobulin, or 
plasmapheresis (4). Monoclonal antibodies, such as eculizumab and 
ravulizumab, which specifically target the terminal C5 component, 
improve symptoms in refractory gMG; however, these treatments are 
only approved for AChR antibody-positive gMG, and some patients 
have limited or no clinical improvement while receiving them (5).

Neonatal Fc receptor antagonists reduce the recycling of IgG, 
resulting in a reduction in pathogenic antibodies and clinical 
improvement of gMG. Efgartigimod is a first-in-class neonatal Fc 
receptor antagonist. In a phase 3 randomized controlled trial (ADAPT 
trial), 68% of patients receiving efgartigimod treatment showed 
improvement in Myasthenia Gravis Activities of Daily Living (MG-ADL) 
compared with 30% of patients receiving placebo (6). Based on the 
results of clinical trials (6–8), efgartigimod was first approved in the 
United States in December 2021 for the treatment of gMG in adults who 
are AChR antibody-positive (9), and in the EU in August 2022 as an 
add-on treatment to standard therapy (10). In Japan, efgartigimod was 
approved for the treatment of gMG regardless of the antibody status in 
January 2022 and was launched in May of the same year (11). Following 
the approval of efgartigimod, observational studies based on the real-
world experiences with this new treatment for gMG have been reported 
in different countries (12–17). In addition, the role of efgartigimod in 
treating conditions beyond MG has been reported (18). However, there 
are limited reports on the experience and outcomes of efgartigimod 
treatment in clinical practice in gMG with various backgrounds, 
including age, type or severity of MG, and antibody status. Moreover, 
according to strict enrolment criteria, the ADAPT trial excluded certain 
populations such as patients with aged <18 years, patients who had 
experienced a myasthenic crisis (MGFA class V) and patients who had 
received eculizumab or rituximab within the 6 months of screening.

In this case series, we  describe our clinical experience with 
efgartigimod treatment at a single center in Japan for patients with 
gMG, including patients with different backgrounds from those in the 
ADAPT trial (6).

2 Materials and methods

We retrospectively analyzed the medical records of 16 patients 
with gMG at the Kumamoto University Hospital in Kumamoto, 
Japan. This study was approved by the Human Ethics Review 
Committee of Kumamoto University (No. 2854) and was conducted 

in accordance with the Declaration of Helsinki. Due to the 
retrospective nature of this study using anonymized data from 
medical records, patient consent was waived, and opt-out consent, in 
which participants were provided information about this study and 
enrolled unless they actively opted out, was applied. Additional 
consent for publication was obtained from the individual participants, 
whose detailed information as the “case presentations” is included in 
this article.

The diagnosis of gMG was made by neurologists according to the 
diagnostic criteria of the Japanese guidelines (19). Briefly, the 
“definite” diagnosis of MG made if either of the following is true (17): 
(i) One or more items from “A) symptoms” is true and any item of “B) 
pathogenic autoantibodies” is true; (ii) One or more items from “A) 
symptoms” is true and any item of “C) neuromuscular junction 
disorders” is true and other diseases can be ruled out. “A) symptoms” 
include (1) blepharoptosis, (2) eye movement disorder, (3) facial 
muscle weakness, (4) dysarthria, (5) dysphagia, (6) mastication 
disorder, (7) cervical muscle weakness, (8) limb muscle weakness, 
and (9) respiratory disorders. “B) pathogenic autoantibodies” are (1) 
anti-acetylcholine receptor antibody-positive and (2) anti-muscle-
specific receptor tyrosine kinase antibody-positive. “C) 
neuromuscular junction disorders” consisted of (1) positive eyelid 
easy fatigability test, (2) positive ice pack test, (3) positive 
edrophonium chloride (Tensilon) test, (4) positive on repetitive 
stimulation test, and (5) jitter increase on single-fiber 
electromyography test.

Inclusion criteria were as follows: patients with gMG with 
age ≥ 15 years old, received at least one dose of efgartigimod at the 
Kumamoto university hospital between August 2022 and 
September 2023. According to the package insert (11), 
efgartigimod (10 mg/kg) was administered intravenously over 1 h 
once weekly for 4 weeks in one cycle, and each cycle was 
repeated thereafter.

The following data were collected from medical records: age, sex, 
disease duration and subtype of MG, antibody positivity, Myasthenia 
Gravis Foundation of America (MGFA) classification (20), MG-ADL 
score (21), Quantitative Myasthenia Gravis (QMG) score (22), history 
of thymectomy, prior maintenance treatment for MG, and rescue 
treatment for MG during the previous 1 year. The clinical outcomes of 
this study were the proportion of patients who were QMG responders 
in the first cycle, total IgG levels during the first cycle, and the change 
in prednisolone dose from baseline to follow-up. QMG responders 
were defined as patients who had a clinically meaningful improvement 
(≥ 3 point reductions) (22) from baseline to 4 weeks (after the first cycle 
of the efgartigimod treatment). The follow-up visit for the prednisolone 
dose was defined as the last visit when the patients underwent a 
medical examination between August 2022 and September 2023. The 
follow-up visit for IgG levels was defined as the first visit when IgG 
levels were measured after week three. We also collected data on any 
reported adverse events from the medical records. During this study, 
adverse events were monitored by vital signs, physical examination and 
laboratory assessments. For case presentations of patients whose 
clinical course was considered important, we collected QMG scores at 
the visit from the time of referral to our hospital and to the last visit, as 
well as treatment information for MG between the diagnosis and the 
last visit. Descriptive analysis was performed for baseline patient 
characteristics and clinical outcomes, with number and proportion (%) 
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for categorical data and mean with standard deviation (SD) for 
continuous data. All statistical analyses were performed using 
Microsoft Excel 2021 (Microsoft Corporation, Redmond, WA, 
United States).

3 Results

3.1 Baseline characteristics

Eleven female and five male patients with gMG who received 
efgartigimod between August 2022 and September 2023 were 
included in this study. All 16 patients were Japanese of Asian 
ethnicity. The mean (SD) age was 40.4 (13.2) years (Table 1). One 
patient (Patient No. 3) was aged 15. The mean (SD) disease 
duration was 14.3 (11.6) years. The disease subtypes were: 12 
patients of early onset MG, one patient of late-onset MG, two 
patients of thymoma-associated MG, and one patient of muscle-
specific tyrosine kinase MG. Eleven of the 16 patients had severe 
gMG with an MGFA classification of III or higher, including five 
patients with an MGFA classification of V. The mean baseline 
QMG and Myasthenia MG-ADL score were 13.8 and 6.6, 
respectively. Twelve patients underwent a thymectomy. Prior to the 
initiation of efgartigimod treatment, all 16 patients were taking 
corticosteroids. Of these, 15 patients were taking 
immunosuppressive drugs such as tacrolimus and cyclosporine, 
and one patient each had received eculizumab or rituximab. 
Thirteen patients had received rescue treatments including 
intravenous immunoglobulin or plasma exchange during the 
previous 1 year.

3.2 Treatment

Of the 16 patients who started efgartigimod treatment, 15 
patients completed one cycle of efgartigimod. One patient (Patient 
No. 15) discontinued efgartigimod treatment after the second 
infusion of the first cycle due to adverse event of rash (Malassezia 
folliculitis). Twelve patients received a second cycle of efgartigimod; 
for these patients, the mean (SD) interval between the first and the 
second cycle was 13.6 (8.9) weeks. Seven patients received a third 
cycle, four patients received a fourth cycle, and two patients received 
a fifth cycle.

3.3 Quantitative myasthenia gravis score

The QMG score was not recorded after the first cycle of 
efgartigimod treatment in one patient (Patient No. 16) of 15 patients 
those completed one cycle of efgartigimod. Of the remaining 14 
patients whose QMG scores were analyzed, the QMG score decreased 
in 13 patients (Patient No. 1–12 and 14) and remained unchanged in 
one patient (Patient No. 13) after completing the first cycle of 
treatment with efgartigimod (Figure 1). Ten of 14 patients (71.4%) 
were QMG responders (≥ 3 point reduction the QMG score) in the 
first treatment cycle. Four (Patient No. 1, 2, 7, and 11) of the five 
patients with MGFA class V were QMG responders during the first 
treatment cycle.

3.4 IgG levels

The mean IgG levels decreased compared to the baseline IgG 
levels during the first cycle of efgartigimod (Figure 2). The mean (SD) 
percentage reductions in IgG levels from baseline at weeks 1, 2, 3, and 
follow-up were 38.3 (6.2)%, 56.1 (6.8)%, 63.1 (5.8)%, and 43.9 (20.4)%, 
respectively. The maximum mean percentage reductions in IgG levels 
from baseline was observed at week 3 of the first cycle or before the 
fourth efgartigimod infusion.

3.5 The change from baseline to follow-up 
in prednisolone dose

At follow-up, the prednisolone dose was decreased compared 
to the baseline prednisolone dose in seven of 15 patients who were 
treated with efgartigimod (Patients No. 6–11, and 13; Figure 3). 
Mean prednisolone dose in baseline and follow-up was 15.9 mg/day 
and 13.8 mg/day, respectively; hence, mean prednisolone dose 
reductions was 2.1 mg/day. The maximum change from baseline to 
follow-up in the prednisolone dose, which was 10 mg/day, was 
observed in patient No 10. after 2 cycles of efgartigimod at an 
interval of 36 weeks.

3.6 Adverse events

The most frequently reported adverse events were headache (three 
patients, 18.8%) and diarrhea (two patients, 12.5%). No fatal or serious 
adverse event were observed during the study. An adverse event leading 
to treatment discontinuation was a rash in one of the 16 patients, which 
was judged to be related to the administration of efgartigimod. The 
patient had a history of Malassezia folliculitis. The rash worsened after 
two infusions in the first cycle of efgartigimod. The patient was treated 
successfully for the rash, and efgartigimod treatment was discontinued.

3.7 Case presentations of two patients

Of the 16 patients in the study, we present case reports of two 
patients whose clinical course of treatment with efgartigimod for gMG 
was considered to have educational implications. Patient No. 4 was the 
only case to be switched from eculizumab to efgartigimod treatment, 
and Patient No. 7 was the case whose QMG score improved the most 
by the first cycle of efgartigimod treatment among the patients who 
had experienced myasthenic crises before the initiation of 
efgartigimod treatment.

Patient No. 4 (Figure 4a) was a 57-year-old female with a 43-year 
history of MG. She was referred to our hospital at the age of 46 years. 
She required oral prednisolone and cyclosporine for maintenance 
treatment, and intravenous methylprednisolone, intravenous 
immunoglobulin, immunoadsorption plasmapheresis, and plasma 
exchange for rescue treatment. Eculizumab treatment was initiated 
along with prednisolone and cyclosporine at the age of 53 years. She 
was treated with eculizumab for approximately 4 years, but her 
symptoms gradually worsened, and the prednisolone dosage was 
increased. Efgartigimod treatment was initiated at 57 years of age. 
After three cycles of efgartigimod treatment, the patient’s symptoms 
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TABLE 1 Demographics and clinical characteristics of 16 patients treated with efgartigimod for generalized myasthenia gravis.

Patient No. Sex Age (years) Age at gMG 
onset (years)

Duration of 
gMG (years)

Type/
Antibody

MGFA class QMG score MG-ADL 
score

Thymectomy Prior 
maintenance 
treatments

Rescue 
treatment 
during 
previous 
1  years

1 F 34 30 4 EOMG/Anti-

AChR

V 24 12 Yes PSL 10 mg Plasma exchange

Tacrolimus 3 mg

2 F 31 13 18 EOMG/Anti-

AChR

V 21 11 Yes PSL 10 mg IVIg 1 course

Tacrolimus 3 mg

3 F 15 10 5 EOMG/Anti-

AChR

IIIa 19 6 Yes PSL 18 mg IVIg 2 course

Tacrolimus 3 mg

4 F 57 14 43 EOMG/Anti-

AChR

IVa 18 3 Yes PSL 20 mg 

(alternative day)

IVIg 1 course

Cyclosporin 170 mg

Eculizumab

5 F 39 25 14 EOMG/Anti-

AChR

IIa 18 11 Yes PSL 15 mg IVIg 2 course

Tacrolimus 3 mg

6 M 39 36 3 EOMG/Anti-

AChR

IIa 15 5 Yes PSL 20 mg IVIg 2 course

Tacrolimus 3 mg

7 F 36 30 6 EOMG/Anti-

AChR

V 14 5 Yes PSL 10 mg IVIg 1 course

Tacrolimus 3 mg

8 F 58 25 33 TAMG/Anti-

AChR

IIIa 13 6 Yes PSL 25 mg -

Tacrolimus 3 mg

Rituximab

9 M 40 33 7 EOMG/Anti-

AChR

V 13 8 Yes PSL 11 mg -

Cyclosporin 200 mg

10 M 50 44 6 EOMG/Anti-

AChR

IIa 11 7 No PSL 30 mg IVIg 2 course

Tacrolimus 3 mg

11 M 30 18 12 TAMG/Anti-

AChR

V 9 2 Yes PSL 9 mg IVIg 1 course

Cyclosporin 200 mg

12 F 32 26 6 EOMG/Anti-

AChR

IIIb 8 5 No PSL 15 mg -

(Continued)
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gradually improved. The QMG score was 15 points at the last visit, 
which was improved from her pre-treatment score of 18 points.

Patient No. 7 (Figure 4b) was a 36-year-old female with a 6-year 
history of MG. The patient underwent a thymectomy at the age of 
30 years. After surgery, she experienced myasthenic crisis and was 
treated with immunoadsorption plasmapheresis and intravenous 
methylprednisolone. She was referred to our hospital at the age of 
33 years. She required oral prednisolone and tacrolimus for the 
maintenance treatment, and intravenous immunoglobulin for rescue 
treatment. Efgartigimod treatment was initiated with the additional 
10 mg/day dose prednisolone and tacrolimus. After four cycles of 
efgartigimod treatment, the patient’s symptoms gradually improved. 
The QMG score, which was 14 points at pretreatment, was seven 
points after the first cycle of efgartigimod, and six points at the last 
visit. In addition, the prednisolone dose was reduced to 9 mg/day. 
Although the patient may have needed to continue repeated doses of 
efgartigimod, this treatment was available on an outpatient basis, 
allowing her to work part-time.

4 Discussion

In this study, we  described the outcomes of efgartigimod 
treatment for gMG in clinical practice through a retrospective analysis 
of consecutive patients at our institution. We also present data on 
efgartigimod treatment in populations that were not evaluated in the 
ADAPT trial (6). Efgartigimod is a relatively new therapeutic option 
with the potential to fill an unmet need in the treatment strategy for 
gMG owing to its unique mechanism of action of neonatal Fc receptor 
inhibition. The clinical significance of efgartigimod for the treatment 
for gMG was investigated in the ADAPT trial (6), which demonstrated 
its efficacy and tolerability. In general, a potential limitation of clinical 
trials is that study results are obtained in settings strictly defined by 
protocols, including the fact that certain populations (e.g., critically ill 
patients) may be excluded from the study according to enrolment 
criteria. Therefore, obtaining data from patients with diverse 
background characteristics in a real-world setting is a post-marketing 
issue (12–17).

The proportion of QMG responders, an outcome related to the 
efficacy of efgartigimod treatment in this study, was consistent with 
the results of the secondary endpoints of the ADAPT trial (6). In 
this study, 71% (10 of 14) of patients showed clinically meaningful 
improvements in QMG scores after the first cycle. In the ADAPT 
trial, 63% (41 of 65) of the patients in the efgartigimod group were 
QMG responders in the first cycle (6). Overall, the patients in this 
cohort were similar in sex, antibody status, and history of 
thymectomy to those in the ADAPT trial. The ADAPT trial 
included patients from different races, such as White, Black or 
African American, and Asian, but this study included only Japanese 
or Asian patients. A large population of patients in this study had 
severe gMG with an MGFA classification of III or higher compared 
to those in the ADAPT trial. In addition, more patients in this study 
were treated with corticosteroids and/or immunosuppressive drugs 
than in the ADAPT trial. Unlike this study and the clinical trial, in 
previous studies (12–17), the proportion of QMG responders was 
not evaluated as an outcome related to the efficacy of efgartigimod 
treatment. On the other hand, the proportion of MG-ADL 
responders, or the primary endpoint of the ADAPT trial, was T
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evaluated in the majority of the previous studies (12–17). QMG 
score, which is not a simple evaluation method, can objectively 
assess the severity of MG. Therefore, the findings of this study 
highlight the efficacy of efgartigimod treatment and 
its objectiveness.

We emphasize the discrepancy between the entry criteria for the 
ADAPT trial and the indications for this treatment in real-world 
practice. Our results suggest future possibilities for efgartigimod 
treatment in patients with backgrounds different from those in the 
ADAPT trial. First, patients aged <18 years were excluded from the 
clinical trial (6). The inclusion criteria of the age for previous studies 
(12, 13) were similar to those of the ADAPT trial. Furthermore, 
studies in which the inclusion age was not described did not include 
patients aged <18 years (16). This study included one patient aged 
15 years (Patient No. 3) who received efgartigimod. An open-label, 
phase 2/3 trial is ongoing to evaluate the pharmacokinetics, 
pharmacodynamics, efficacy, and safety of intravenous efgartigimod 
in children aged 2 to <18 years with generalized myasthenia gravis 
(23). In addition to the results of this trial, further studies on the use 
of efgartigimod for the treatment of gMG in patients aged <18 years 
are needed.

Second, patients who had experienced a myasthenic crisis 
(MGFA class V) during screening were excluded from the ADAPT 
trial. Unlike the clinical trials, previous studies included only a few 
patients with MGFA class V at baseline (13, 17). However, the 
outcomes of efgartigimod treatment in these patients have not been 
described in detail. In our study, five of 16 patients experienced 
myasthenic crisis at baseline, and four of these five patients were 
QMG responders in the first treatment cycle. In addition, as 
described in the clinical presentation of Patient No. 7, efgartigimod 
improved the QMG score of the patient with MGFA class V without 
rescue treatment. Watanabe et al. (24) reported a patient whose 
add-on treatment with efgartigimod resulted in recovery from 
refractory myasthenic crisis. We  believe that efgartigimod may 
be useful in patients with gMG who have experienced myasthenic 
crisis. In general, standard care for managing a myasthenic crisis 
includes intravenous immunoglobulin and plasma exchange, which 

result in clinical improvement. Recent studies, such as the work by 
Vinciguerra et al., reported the initiation of eculizumab as a rescue 
therapy in refractory myasthenic crises (25, 26). We believe that 
efgartigimod may be a treatment option in patients with gMG who 
have experienced myasthenic crisis as well as other treatment 
including intravenous immunoglobulin, plasma exchange 
and eculizumab.

Third, patients were excluded from the clinical trials if they 
had received eculizumab or rituximab within the 6 months of 
screening. In our study, one patient received eculizumab and one 
patient received rituximab before the initiation of efgartigimod 
treatment. As described in the case presentation, Patient No. 4, 
who did not improve with eculizumab, showed clinically 
meaningful improvements in the QMG score after switching from 
eculizumab to efgartigimod. There are a few reports of switching 
from eculizumab or rituximab to efgartigimod (13–15, 17). Katyal 
et al. (13) reported two out of four patients who were on prior 
eculizumab therapy had clinically meaningful improvements in 
their MG-ADL scores after the administration of efgartigimod. In 
the study of Suzuki et  al. (17), among the four patients who 
changed from eculizumab to efgartigimod, one patient showed 
remarkable effect of efgartigimod and among two patients who 
changed from rituximab to efgartigimod, one patient was 
responder (defined as having ≥2 point reductions in MG-ADL 
score). According to the recommendations of German guidelines, 
efgartigimod is an add-on therapy for highly active gMG with 
AChR antibodies (27). However, efgartigimod has not been 
mentioned in Japanese guidelines (17) because this drug was 
recently approved for the treatment of gMG in Japan. According 
to the Japanese guidelines for gMG, eculizumab or rituximab is 
recommended for refractory gMG with AChR antibodies (19). 
Patients with refractory gMG who do not respond to eculizumab 
or rituximab may have an option of receiving efgartigimod.

Our results may also support the use of efgartigimod as a steroid-
sparing agent. In this study, we observed that patients could reduce 
their prednisolone dose after treatment with efgartigimod. Although 
the use of efgartigimod as a steroid-sparing agent was not investigated 

FIGURE 1

The change in Quantitative Myasthenia Gravis score for each patient from baseline (white bar) to after the first cycle of the efgartigimod treatment 
(black bar). Each number on the X-axis indicates a Patient No. 10 of 14 patients (71.4%) were QMG responders (≥3 point reduction the QMG score) in 
the first treatment cycle.
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in the ADAPT trial, some groups reported that treatment with 
efgartigimod was able to reduce the daily dose of steroids (12, 14, 16, 
17). The therapeutic goal in MG is to achieve maximal clinical benefit 
with a minimal dose of prednisolone, because a lower 
immunosuppressant dose is associated with a lower risk of adverse 
events (28). Further studies are required to evaluate the efficacy of 
efgartigimod as a steroid-sparing agent.

Adverse events observed in this study were similar to those in 
the ADAPT trial, which showed that efgartigimod was relatively 
safe and tolerable (6). In our study, the most common adverse 
events were headaches and diarrhea. Headache and diarrhea were 
observed in three patients (18.8%) and two patients (12.5%), 
respectively. In the clinical trial, the most common adverse events 
were headache, nasopharyngitis, nausea, diarrhea, upper 

FIGURE 2

The reductions in total IgG levels from baseline at week 1, week 2, week 3 and follow-up during the first cycle of the efgartigimod treatment. The mean 
(SD) percentage reductions in IgG levels from baseline at weeks 1, 2, and 3, and follow-up were 38.3 (6.2)%, 56.1 (6.8)%, 63.1 (5.8)%, and 43.9 (20.4)%, 
respectively.

FIGURE 3

The change in prednisolone dose for each patient from baseline (white bar) to the follow-up after the first cycle of efgartigimod treatment (black bar). 
Each number on the X-axis indicates a Patient No. At follow-up, the prednisolone dose was decreased compared to the baseline prednisolone dose in 
seven of 15 patients who were treated with efgartigimod (Patients No. 6–11, and 13).
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FIGURE 4

Case presentations of (a) Patient No. 4 and (b) Patient No. 7. Of the 16 study patients, Patient No. 4 was the only case to be switched from eculizumab 
to efgartigimod treatment, and Patient No. 7 was the case whose QMG score was improved the most by the first cycle of efgartigimod treatment 
among the patients who had experienced myasthenic crises. IVMP, Intravenous methylprednisolone; IVIg, Intravenous immunoglobulin; IAPP, 
Immunoadsorption plasmapheresis; PLEX, Plasma exchange; Tac, Tacrolimus; CyA, Cyclosporine; PSL, Prednisolone; QMG, Quantitative myasthenia 
gravis; yo, Years old.
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respiratory tract infections, and urinary tract infections. 
Headache and diarrhea were reported in 24 patients (29%) and 
six patients (7%), respectively. Headache in our study was less 
than the clinical trial and diarrhea in this study was more than the 
clinical trial. No fatal or serious adverse events occurred in either 
of these studies. Unlike the clinical trial, we described a patient 
who developed a rash leading to treatment discontinuation after 
two infusions in the first cycle of efgartigimod. We  should 
be cautious of rash during the administration of efgartigimod, 
although this may be uncommon.

Our study had a few limitations. We retrospectively analyzed 
data from patients with gMG who did not have a common 
background such as the treatment prior to the use of the 
efgartigimod. Since patients received several drugs prior to the 
use of the efgartigimod, the improvement of the patients in this 
study might be  due to the efgartigimod alone as well as the 
efgartigimod plus other treatment like steroids. In addition, there 
was a small sample size and a lack of a control group in this study. 
This is why the generalizability of the findings is limited. 
Therefore, our findings need to be confirmed in larger prospective 
controlled studies.

In conclusion, we  described our clinical experience with 
efgartigimod treatment in 16 patients with gMG from various 
backgrounds. In our study, the clinical outcomes and adverse 
events during the first cycle of efgartigimod treatment were 
consistent with those of the phase 3 ADAPT trial (6). Clinically 
meaningful improvements were observed in 14 patients, including 
one patient with myasthenic crisis and in one refractory patient 
who failed anti-complementary therapy. We  also observed 
patients in whom the steroid dose was reduced after efgartigimod 
treatment. Clinical indications may be considered when treating 
gMG with efgartigimod as shown in Figure 5. Our experience 
suggests the future possibilities for the treatment of gMG with 
efgartigimod. In the future, our findings need to be validated in 
larger prospective clinical studies.

Data availability statement

The original contributions presented in the study are included in 
the article/supplementary material, further inquiries can be directed 
to the corresponding author.

Ethics statement

The studies involving humans were approved by the Human Ethics 
Review Committee of Kumamoto University. The studies were conducted 
in accordance with the local legislation and institutional requirements. 
Written informed consent for participation was not required from the 
participants or the participants’ legal guardians/next of kin since this was 
a retrospective study using anonymized data from medical records. 
Written informed consent was obtained from the individual(s), and 
minor(s)’ legal guardian/next of kin, for the publication of any potentially 
identifiable images or data included in this article.

Author contributions

TN: Conceptualization, Data curation, Formal analysis, 
Investigation, Methodology, Project administration, Software, Writing 
– original draft, Writing – review & editing. MiI: Conceptualization, 
Data curation, Formal analysis, Writing – review & editing. MaI: 
Conceptualization, Data curation, Formal analysis, Writing – review 
& editing. HM: Conceptualization, Data curation, Formal analysis, 
Writing – review & editing. MU: Conceptualization, Data curation, 
Formal analysis, Writing – review & editing.

Funding

The author(s) declare that financial support was received for the 
research, authorship, and/or publication of this article. The medical 

FIGURE 5

Clinical indications for efgartigimod in gMG.

https://doi.org/10.3389/fneur.2024.1472845
https://www.frontiersin.org/journals/neurology
https://www.frontiersin.org


Nomura et al. 10.3389/fneur.2024.1472845

Frontiers in Neurology 10 frontiersin.org

writing support provided by Statcom Company Limited (Tokyo, 
Japan) for preparing this manuscript was funded by argenx Japan 
K.K. (Tokyo, Japan). Argenx Japan K.K was not involved in the study 
design, collection, analysis, interpretation of data, the writing of this 
article, or the decision to submit it for publication.

Acknowledgments

Part of this study was presented at the 41st Annual Meeting of the 
Japanese Society of Neurological Therapeutics, Tokyo, Japan, 3–5 
November 2023. Medical writing support was provided by Kae Uetani 
of Statcom Company Limited (Tokyo, Japan). The manuscript was 
reviewed by argenx for scientific accuracy and revised by the authors 
based on scientific and editorial merit.

Conflict of interest

TN has received speaker honoraria from argenx. MiI received 
speaker honoraria from Argenx. MU has received honoraria from argenx.

The remaining authors declare that the research was conducted in 
the absence of any commercial or financial relationships that could 
be construed as a potential conflict of interest.

Publisher’s note

All claims expressed in this article are solely those of the authors 
and do not necessarily represent those of their affiliated organizations, 
or those of the publisher, the editors and the reviewers. Any product 
that may be evaluated in this article, or claim that may be made by its 
manufacturer, is not guaranteed or endorsed by the publisher.

References
 1. Vinciguerra C, Iacono S, Bevilacqua L, Landolfi A, Piscosquito G, Ginanneschi F, 

et al. Sex differences in neuromuscular disorders. Mech Ageing Dev. (2023) 211:111793. 
doi: 10.1016/j.mad.2023.111793

 2. Sanders DB, Wolfe GI, Benatar M, Evoli A, Gilhus NE, Illa I, et al. International 
consensus guidance for management of myasthenia gravis: executive summary. 
Neurology. (2016) 87:419–25. doi: 10.1212/WNL.0000000000002790

 3. Narayanaswami P, Sanders DB, Wolfe G, Benatar M, Cea G, Evoli A, et al. 
International consensus guidance for management of myasthenia gravis: 2020 update. 
Neurology. (2021) 96:114–22. doi: 10.1212/WNL.0000000000011124

 4. Howard JF Jr, Utsugisawa K, Benatar M, Murai H, Barohn RJ, Illa I, et al. Safety and 
efficacy of eculizumab in anti-acetylcholine receptor antibody-positive refractory 
generalised myasthenia gravis (REGAIN): a phase 3, randomised, double-blind, 
placebo-controlled, multicentre study. Lancet Neurol. (2017) 16:976–86. doi: 10.1016/
S1474-4422(17)30369-1

 5. Mantegazza R, Wolfe GI, Muppidi S, Wiendl H, Fujita KP, O'Brien FL, et al. Post-
intervention status in patients with refractory myasthenia gravis treated with eculizumab 
during REGAIN and its open-label extension. Neurology. (2021) 96:e610–8. doi: 
10.1212/WNL.0000000000011207

 6. Howard JF, Bril V, Vu T, Karam C, Peric S, Margania T, et al. Safety, efficacy, and 
tolerability of efgartigimod in patients with generalised myasthenia gravis (ADAPT): a 
multicentre, randomised, placebo-controlled, phase 3 trial. Lancet Neurol. (2021) 
20:526–36. doi: 10.1016/S1474-4422(21)00159-9

 7. Ulrichts P, Guglietta A, Dreier T, van Bragt T, Hanssens V, Hofman E, et al. Neonatal 
fc receptor antagonist efgartigimod safely and sustainably reduces IgGs in humans. J 
Clin Invest. (2018) 128:4372–86. doi: 10.1172/JCI97911

 8. Howard JF, Bril V, Burns TM, Mantegazza R, Bilinska M, Szczudlik A, et al. 
Randomized phase 2 study of FcRn antagonist efgartigimod in generalized myasthenia 
gravis. Neurology. (2019) 92:e2661–73. doi: 10.1212/WNL.0000000000007600

 9. VYVGART (2024). [package insert]. Zwijnaarde, Belgium: argenx B. Available 
online at: https://www.argenx.com/product/vyvgart-prescribing-information.pdf 
(Accessed July 22, 2024).

 10. VYVGART (2024). [package insert]. Zwijnaarde, Belgium: argenx BV. Available 
online at: https://www.ema.europa.eu/en/documents/product-information/vyvgart-
epar-product-information_en.pdf (Accessed July 22, 2024).

 11. VYVGART (2024). [package insert]. Tokyo, Japan: argenx Japan KK. Available 
online at: https://www.vyvgart.jp/content/dam/vyvgarthcp-jp/pdf/package-insert.pdf 
(Accessed July 22, 2024).

 12. Frangiamore R, Rinaldi E, Vanoli F, Andreetta F, Ciusani E, Bonanno S, et al. 
Efgartigimod in generalized myasthenia gravis: a real-life experience at a national 
reference center. Eur J Neurol. (2024) 31:e16189. doi: 10.1111/ene.16189

 13. Katyal N, Halldorsdottir K, Govindarajan R, Shieh P, Muley S, Reyes P, et al. Safety and 
outcomes with efgartigimod use for acetylcholine receptor-positive generalized myasthenia 
gravis in clinical practice. Muscle Nerve. (2023) 68:762–6. doi: 10.1002/mus.27974

 14. Singer M, Khella S, Bird S, McIntosh P, Paudyal B, Wadhwani A, et al. Single 
institution experience with efgartigimod in patients with myasthenia gravis: patient 

selection, dosing schedules, treatment response, and adverse events. Muscle Nerve. 
(2024) 69:87–92. doi: 10.1002/mus.28003

 15. Mehrabyan A, Traub RE. Retrospective review of patients with myasthenia gravis 
switched from plasma exchange therapy to efgartigimod treatment. Muscle Nerve. (2024) 
69:467–71. doi: 10.1002/mus.28042

 16. Fuchs L, Shelly S, Vigiser I, Kolb H, Regev K, Schwartzmann Y, et al. Real-world 
experience with efgartigimod in patients with myasthenia gravis. J Neurol. (2024) 
271:3462–70. doi: 10.1007/s00415-024-12293-5

 17. Suzuki S, Uzawa A, Nagane Y, Masuda M, Konno S, Kubota T, et al. Therapeutic 
responses to efgartigimod for generalized myasthenia gravis in Japan. Neurol Clin Pract. 
(2024) 14:e200276. doi: 10.1212/CPJ.0000000000200276

 18. Stefano V, Alonge P, Rini N, Militello M, Lupica A, Torrente A, et al. Efgartigimod 
beyond myasthenia gravis: the role of FcRn-targeting therapies in stiff-person syndrome. 
J Neurol. (2024) 271:254–62. doi: 10.1007/s00415-023-11970-1

 19. Murai H, Utsugisawa K, Motomura M, Imai T, Uzawa A, Suzuki S. The Japanese 
clinical guidelines 2022 for myasthenia gravis and Lambert–Eaton myasthenic 
syndrome. Clin Exp Neuro. (2023) 14:19–27. doi: 10.1111/cen3.12739

 20. Myasthenia Gravis Foundation of America, Inc. (2024). Westborough. MGFA 
clinical classification. Available online at: https://myasthenia.org/Portals/0/MGFA%20
Classification.pdf (Accessed July 22, 2024).

 21. Wolfe GI, Herbelin L, Nations SP, Foster B, Bryan WW, Barohn RJ. Myasthenia 
gravis activities of daily living profile. Neurology. (1999) 52:1487–9. doi: 10.1212/
wnl.52.7.1487

 22. Barohn RJ, McIntire D, Herbelin L, Wolfe GI, Nations S, Bryan WW. Reliability 
testing of the quantitative myasthenia gravis score. Ann N Y Acad Sci. (1998) 841:769–72. 
doi: 10.1111/j.1749-6632.1998.tb11015.x

 23. Heo YA. Efgartigimod: first approval. Drugs. (2022) 82:341–8. doi: 10.1007/
s40265-022-01678-3

 24. Watanabe K, Ohashi S, Watanabe T, Kakinuma Y, Kinno R. Case report: recovery 
from refractory myasthenic crisis to minimal symptom expression after add-on 
treatment with efgartigimod. Front Neurol. (2024) 15:1321058. doi: 10.3389/
fneur.2024.1321058

 25. Vinciguerra C, Bevilacqua L, Toriello A, Iovino A, Piscosquito G, Calicchio G, 
et al. Starting eculizumab as rescue therapy in refractory myasthenic crisis. Neurol Sci. 
(2023) 44:3707–9. doi: 10.1007/s10072-023-06900-y

 26. Usman U, Chrisman C, Houston D, Haws CC, Wang A, Muley S, et al. The use of 
eculizumab in ventilator-dependent myasthenia gravis patients. Muscle Nerve. (2021) 
64:212–5. doi: 10.1002/mus.27326

 27. Wiendl H, Abicht A, Chan A, Della Marina A, Hagenacker T, Hekmat K, et al. 
Guideline for the management of myasthenic syndromes. Ther Adv Neurol Disord. 
(2023) 16. doi: 10.1177/17562864231213240

 28. Hehir MK, Hobson-Webb LD, Benatar M, Barnett C, Silvestri NJ, Howard JF Jr, 
et al. Rituximab as treatment for anti-MuSK myasthenia gravis. Neurology. (2017) 
89:1069–77. doi: 10.1212/WNL.0000000000004341

https://doi.org/10.3389/fneur.2024.1472845
https://www.frontiersin.org/journals/neurology
https://www.frontiersin.org
https://doi.org/10.1016/j.mad.2023.111793
https://doi.org/10.1212/WNL.0000000000002790
https://doi.org/10.1212/WNL.0000000000011124
https://doi.org/10.1016/S1474-4422(17)30369-1
https://doi.org/10.1016/S1474-4422(17)30369-1
https://doi.org/10.1212/WNL.0000000000011207
https://doi.org/10.1016/S1474-4422(21)00159-9
https://doi.org/10.1172/JCI97911
https://doi.org/10.1212/WNL.0000000000007600
https://www.argenx.com/product/vyvgart-prescribing-information.pdf
https://www.ema.europa.eu/en/documents/product-information/vyvgart-epar-product-information_en.pdf
https://www.ema.europa.eu/en/documents/product-information/vyvgart-epar-product-information_en.pdf
https://www.vyvgart.jp/content/dam/vyvgarthcp-jp/pdf/package-insert.pdf
https://doi.org/10.1111/ene.16189
https://doi.org/10.1002/mus.27974
https://doi.org/10.1002/mus.28003
https://doi.org/10.1002/mus.28042
https://doi.org/10.1007/s00415-024-12293-5
https://doi.org/10.1212/CPJ.0000000000200276
https://doi.org/10.1007/s00415-023-11970-1
https://doi.org/10.1111/cen3.12739
https://myasthenia.org/Portals/0/MGFA%20Classification.pdf
https://myasthenia.org/Portals/0/MGFA%20Classification.pdf
https://doi.org/10.1212/wnl.52.7.1487
https://doi.org/10.1212/wnl.52.7.1487
https://doi.org/10.1111/j.1749-6632.1998.tb11015.x
https://doi.org/10.1007/s40265-022-01678-3
https://doi.org/10.1007/s40265-022-01678-3
https://doi.org/10.3389/fneur.2024.1321058
https://doi.org/10.3389/fneur.2024.1321058
https://doi.org/10.1007/s10072-023-06900-y
https://doi.org/10.1002/mus.27326
https://doi.org/10.1177/17562864231213240
https://doi.org/10.1212/WNL.0000000000004341

	Efgartigimod treatment for generalized myasthenia gravis: a single-center case series of 16 patients
	1 Introduction
	2 Materials and methods
	3 Results
	3.1 Baseline characteristics
	3.2 Treatment
	3.3 Quantitative myasthenia gravis score
	3.4 IgG levels
	3.5 The change from baseline to follow-up in prednisolone dose
	3.6 Adverse events
	3.7 Case presentations of two patients

	4 Discussion

	References

