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ABSTRACT

Introduction:  Generalized myasthenia gravis 
(gMG) is a rare chronic autoimmune disorder of 
the neuromuscular junction caused by patho-
genic autoantibodies directed against a postsyn-
aptic target. The therapeutic landscape of gMG 
has recently expanded with the introduction of 
FcRn inhibitors. This study aimed to assess the 
real-world effectiveness and safety of efgartigi-
mod (EFG) in AChR-positive gMG patients who 
failed or were intolerant to intravenous immu-
noglobulin (IVIg).
Methods:  EFG was administered as four con-
secutive weekly intravenous infusions at 10 mg/
kg. Treatment efficacy was evaluated using the 

Myasthenia Gravis Activity of Daily Living 
(MG-ADL) and Myasthenia Gravis quantitative 
(QMG) scales at baseline and after 4 weeks. Inci-
dence of adverse events and prednisone use were 
collected at each time point.
Results:  Thirteen patients (6 women and 7 
men, mean age 52.9 years) received EFG fol-
lowing IVIg therapy. After one treatment cycle, 
both MG-ADL and QMG scores showed signifi-
cant clinical improvement. MG-ADL responder 
rate (MG-ADL reduction > 2) was 84.6% while 
69.2% on QMG (QMG reduction > 3). Minimal 
symptom expression was reached in one patient, 
accompanied by a mean reduction in daily pred-
nisone dose of 6.9 mg.
Conclusion:  In this real-world cohort, efgartigi-
mod demonstrated a rapid and meaningful clini-
cal benefit with a favorable tolerability profile 
in patients with AChR-positive gMG after IVIg 
failure or intolerance. These findings support the 
potential role of EFG as an effective therapeutic 
option in this difficult-to-treat population.
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Key Points 

Why carry out this study?

Patients with generalized myasthenia gravis 
who are refractory or intolerant to intrave-
nous immunoglobulin represent a subgroup 
with limited therapeutic options for rescue 
treatment

FcRn inhibition with efgartigimod offers a 
targeted strategy to rapidly reduce patho-
genic IgG autoantibodies involved in disease 
activity

The aim of this multicenter real-world study 
was to evaluate the efficacy and safety of 
efgartigimod in patients with AChR-positive 
generalized myasthenia gravis after IVIg fail-
ure or intolerance

What was learned from the study?

Efgartigimod treatment resulted in clini-
cally meaningful and statistically significant 
improvements in MG-ADL and QMG scores 
after a single treatment cycle

A high responder rate and a favorable safety 
profile were observed, supporting the poten-
tial role of efgartigimod as an effective rescue 
therapy in severe generalized myasthenia 
gravis

INTRODUCTION

Generalized myasthenia gravis (gMG) is a rare 
autoimmune disease that targets the neuromus-
cular junction, causing fatigable weakness of 
voluntary muscles, worsening with repetitive 
activities, heat and stress while improving at rest 
[1]. Most patients with gMG (85%) are positive 
for acetylcholine receptor antibodies (AChR-Ab), 
which interfere with neuromuscular transmis-
sion through several mechanisms [2]. Conse-
quently, patients experience weakness and fati-
gability affecting ocular, bulbar, respiratory, axial 
and limb muscles. In most severe cases, general-
ized muscle weakness may lead to myasthenic 
crisis due to respiratory failure [3]. Myasthenic 

crisis (MC) occurs in approximately 15%–20% 
of patients with gMG, usually within the first 
3 years of the disease course [4]. Conventional 
therapies for gMG include acetylcholinester-
ase inhibitors and prednisone or non-steroidal 
immunosuppressant therapy (NSIST), which 
may be associated with significant side effects. 
In patients with significant clinical worsening 
despite IS and corticosteroids or in those with 
impending MC, rescue therapies, such as plasma 
exchange (PLEX) or intravenous immunoglobu-
lin (IVIg), are commonly employed with favora-
ble clinical outcomes [5]. Despite usually being 
effective, IVIg therapy is associated with several 
well-documented adverse effects that may lead 
to early discontinuation [6]. Minor IVIg-related 
adverse events include fever or chills, headaches, 
nausea, allergic reaction [7], flu-like symptoms, 
eczematous skin reactions, electrolyte distur-
bance and transient leukopenia. In addition, 
considering that immunoglobulins are derived 
from human plasma, it is possible that at times 
these are scarcely available on the pharmaceuti-
cal market. Therefore, it is useful to evaluate safe 
and effective therapeutic alternatives in patients 
with gMG.

Among these, in recent years, biologic thera-
pies primarily targeting neonatal Fc receptor 
(FcRn) blockade [9] stand out.

The neonatal Fc receptor (FcRn) is an MHC 
class I-like molecule that plays a critical role in 
maintaining both IgG and albumin levels by res-
cuing these molecules from lysosomal degrada-
tion within cells. FcRn blockade allows targeted 
reduction of all IgG subtypes without decreasing 
concentrations of other Ig isotypes [10]. Consider-
ing the direct pathogenicity of IgG in gMG, block-
ing FcRn allows targeted reduction of pathogenic 
IgG autoantibodies in gMG [11]. EFG is a human 
IgG1-derived Fc fragment that blocks FcRn func-
tion, resulting in a rapid lowering of endogenous 
IgG levels [12]. The ADAPT phase 3 trial demon-
strated that EFG is well tolerated and effective in 
patients with gMG [13]. However, in the phase III 
trial, patients were enrolled after treatment with 
corticosteroids or IS, even in the absence of previ-
ous IVIg treatment. Immunoglobulins are widely 
used to manage patients with gMG with clinical 
worsening. However, cases of patients who show 
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refractoriness or intolerance to immunoglobulins 
are not explored in depth in the literature.

Therefore, since patients with gMG present a 
high burden of comorbidity that might limit the 
use of rescue therapy in case of impending MC 
[14], EFG could represent an interesting option 
due to its safety profile [15]. Our study aims to 
evaluate the validity of a therapeutic strategy in 
patients with difficult-to-manage gMG. There is 
some debate among clinicians regarding the use 
of EFG after IVIg because it may counteract its 
beneficial long-term effects, and there is concern 
that a rapid reduction in serum IgG might also 
cause paradoxical worsening due to the possible 
loss of IVIg’s early effects [16–21]. Considering 
this, the efficacy of EFG in this setting should be 
investigated and evaluated to verify whether the 
improvements or detrimental effects are more 
significant. This multicenter observational study 
aims to evaluate the efficacy and safety of EFG in 
patients with generalized myasthenia gravis who 
experienced no clinical benefit from or were intol-
erant to IVIg because of adverse events.

METHODS

Study Design and Objectives

We conducted a multicenter, observational, ret-
rospective study to evaluate the safety and effi-
cacy of EFG in patients with IVIg refractory or 
intolerant to gMG in a real-world clinical setting. 
Three Italian referral centers for the diagnosis 
and treatment of myasthenia gravis participated 
in the study (UOSD Neurofisiopatologia, AUOP 
Giaccone, Palermo; UOC Neurophysiopathology, 
AORN Cardarelli, Naples; Neurology Unit, Depart-
ment of Medicine, Surgery and Dentistry "Scuola 
Medica Salernitana," University Hospital San Gio-
vanni di Dio e Ruggi D’Aragona, Salerno). The pri-
mary aim of this study was to evaluate the efficacy 
and safety of efgartigimod in patients with gMG 
after unsuccessful treatment with IVIg.

Participants

Patients were considered eligible for inclusion if 
they met the following criteria:

•	 Age ≥ 18 years and provided informed con-
sent to participate in the study

•	 Diagnosis of gMG according to standard 
guidelines and recommendations

•	 Positive serum antibody test for anti-AChR
•	 Treatment with EFG as part of clinical prac-

tice
•	 Lack of clinical benefit following admin-

istration of one cycle of IVIg for 3 weeks, 
described as no improvement in the clini-
cal scales administered (improvement on 
MG-ADL score < 2 points and/or on QMG < 3 
points)

•	 Rapid deterioration of myasthenic symptoms 
or impending myasthenic crisis, indepen-
dently of the timing

•	 Lack of tolerability, adverse events or intoler-
ance resulting in the early discontinuation of 
IVIg or contraindication

Procedures

We enrolled patients affected by acetylcholine 
receptor antibody-positive (AChR−Ab+) gMG 
previously treated with one therapeutic cycle of 
IVIg at a dosage of 0.4 g/kg for 5 days. Efgartigi-
mod was administered according to the sched-
ule at a dosage of 10 mg/kg once weekly for 4 
consecutive weeks at least 4 weeks after IVIg 
treatment.

The treatment efficacy was evaluated using 
clinical scales (MG-ADL, QMG) at baseline and 
at the end of the first cycle of treatment. Patients 
were stratified at baseline using the MGFA scale, 
following the Myasthenia Gravis Foundation of 
America criteria. Serum IgG levels and general 
laboratory blood examinations were assessed 
during treatment.

Data Collection

Data were retrospectively collected from medi-
cal records at each participating center between 
October 2023 and July 2025. EFG was prescribed 
as part of routine clinical practice. Some patients 
received treatment within an Expanded Early 
Access Program for efgartigimod IV for patients 
with generalized myasthenia gravis (GENERA-
TIVE protocol).
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The following variables were included in the 
data collection: current age, gender, and weight; 
comorbidities; age at onset of MG and age at 
treatment initiation; disease duration at base-
line; MGFA clinical classification at disease onset 
and at baseline; history of thymectomy and 
thymic status; previous treatments, including 
prednisone, NSIST, and chronic IVIg or PLEX; 
the number of cycles administered during the 
year before starting EFG. Previous and baseline 
dosages of prednisone and NSIST were recorded. 
During EFG therapy, we recorded changes in 
baseline medications, adverse events, and treat-
ment discontinuations.

Efficacy and Safety Assessment

Clinical efficacy was evaluated using the Myas-
thenia Gravis-Activities of Daily Living Scale 
(MG-ADL) and Quantitative Myasthenia Gravis 
Scale (QMG) score, administered at baseline and 
at completion of the first EFG treatment cycle 
(week 4). A clinically relevant response was 
defined as a reduction of at least 2 points on the 
MG-ADL scale or at least 3 points on the QMG 
score. The occurrence of minimal symptom 
expression (MSE) was evaluated, considered 0 
or 1 points on the MG-ADL scale. As part of the 
safety assessment, adverse events (AEs) related 
to efgartigimod were recorded during treatment.

Statistical Analysis

Baseline demographic and clinical character-
istics were summarized using descriptive sta-
tistics, with categorical variables reported as 
frequencies and percentages and continuous 
variables as mean ± standard deviation (SD). 
Distributional assumptions for MG-ADL and 
QMG scores were assessed using boxplots and 
the Shapiro-Wilk normality test. In the absence 
of significant outliers and when normality cri-
teria were met, within-group changes over time 
were analyzed using repeated-measures analysis 
of variance (ANOVA). Treatment efficacy was 
further explored by evaluating the change in 
clinical scale scores between baseline and week 
4 (∆MG-ADL = MG − ADLW4 − MG − ADLT0). To 
investigate the potential relationship between 

clinical improvement and patient-related varia-
bles, additional ANOVA analysis was performed, 
including sex, age at disease onset, thymectomy 
status, MGFA classification at disease onset and 
presence of comorbidities as covariates.

Ethics Approval

All human and animal studies were approved by 
the appropriate ethics committee and were con-
ducted in accordance with the ethical standards 
set out in the 1964 Declaration of Helsinki and 
its later amendments. The study was approved 
by the appropriate Ethics Committee “Palermo 
I” (protocol code 11/2022), approved on 12 
December 2022, and it was conducted in con-
formity with the principles of the Declaration 
of Helsinki. All participating centers adhered 
to the study protocol. Signed patient-informed 
consent forms were obtained for the study and 
publication.

RESULTS

Demographic Characteristics

We enrolled 13 patients with gMG from 41 
patients (31%) treated with EFG in the three 
referral centers. The group’s demographic char-
acteristics are reported in Table 1.

The cohort consisted of six women (46%) and 
seven men (54%) with an average age of 53 ± 15 
years; 53% of the test patients were affected 
by thymoma; 84% had comorbidities. The 
main concomitant therapies received by study 
patients were pyridostigmine (69%) and pred-
nisone (84%). Seventy percent of patients had 
class III MGFA (of which 78% had IIIA and 12% 
IIIB), three patients (23%) had class IVB MGFA, 
and only one patient (8%) had class V MGFA. 
According to the Italian criteria for prescrip-
tion, all patients presented a MG-ADL score > 5 
at baseline, and EFG was administered after ini-
tiation of steroids, pyridostigmine and/or IS.

All the patients included in the study had 
received at least one intravenous administration 
of immunoglobulin (IVIg) before efgartigimod as 
treatment for gMG. The median time between 
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the last IVIg cycle and EFG initiation was 61 
(IQR 35–109; range 30–491) days. In particular, 
nine (70%) patients did not achieve a significant 
clinical response following IVIg, while AEs after 
IVIg were experienced by four (30%) patients 
(intractable vomiting and headache, hypoka-
lemia, hemolytic jaundice, severe hemolytic 
anemia).

Efficacy and Safety Assessment

All patients experienced clinical improvement 
after EFG treatment with a significant reduction 
in MG-ADL scores following administration 
(F = 16.64, p = 0.002; Fig. 1, Table 2). Analysis 
of MG-ADL and QMG scores calculated at the 
beginning and end of the first EFG cycle revealed 
an average reduction in MG-ADL score of 4 (SD 
3.5) and QMG score of 3.5 (SD 1.9).

In particular, the administration of EFG to the 
patient with myasthenic crisis resulted in clinical 
improvement, demonstrated by the reduction 
in MG-ADL and QMG values, especially on the 
respiratory item. The MG-ADL reduction at the 
end of the EFG cycle was not associated with sex 
(p = 0.76), age at disease onset (p = 0.35), MGFA 
classification (p = 0.50), thymoma (p = 0.16) and 
comorbidity (p = 0.13). Also, the QMG score 
improved after treatment (F = 41.4, p < 0.0001; 
Fig. 1, Table 2). The QMG reduction was not 
dependent on sex (p = 0.079), age at disease 
onset (p = 0.93), MGFA classification (p = 0.53), 
thymoma (p = 0.28) or comorbidity (p = 0.44). 
Responder rate to MG-ADL was 84.6%, while 
on the QMG it was 69.2% (Table 2). Also, MSE 
was achieved in one patient after the first EFG 
cycle (8%). A mild reduction in concomitant 
prednisone was obtained after at least one com-
plete course of EFG treatment in four patients 
(30.7%), with an overall mean reduction of 
about 7 mg (Table 2). In terms of safety, 92.3% 
of patients treated with EFG reported no AEs. 
Urticaria with angioedema (7.7%) was reported 
after EFG in one patient. During follow-up, 
patients were observed for a median of 9.4 (IQR 
4.3–19.1; range 0.7–29.9) months and received 
a median of three EFG treatment cycles (IQR 
2–7; range 1–11). At the last available evalua-
tion, clinical response was maintained in 72.7% 

Table 1   Main baseline demographic and clinical charac-
teristics of patients treated with efgartigimod

Continuous variables are expressed as mean with standard 
deviation (in brackets) and categorical variables as numeric 
count and percentages
IVIg intravenous immunoglobulins, MGFA Myasthenia 
Gravis Foundation of America, MG-ADL Myasthenia 
Gravis Activity of Daily Living, QMG Myasthenia Gravis 
quantitative scale

Clinical variable Total (N = 13)

Age (years) 52.9 (15.8)

Age at onset (years) 42.5 (20.3)

Gender (male, %) 7 (53.8)

Body weight (kg) 73.3 (15.8)

Disease duration (years) 10.4 (12.5)

Thymoma (n, %) 7 (53.8)

Comorbidity (n, %) 11 (84.6)

Prednisone dose at baseline (mg/day) 22.0 (20.9)

MG-ADL at baseline 10.5 (3.2)

QMG at baseline 15.7 (4.7)

Concomitant treatments at baseline

Pyridostigmine (n, %) 9 (69.2)

Prednisone (n, %) 11 (84.6)

Azathioprine (n, %) 2 (15.4)

Mycophenolate mofetil (n, %) 3 (23.1)

Methotrexate (n, %) 1 (7.7)

MG subtype (onset)

Early onset (n, %) 8 (61.5)

Late onset (n, %) 5 (38.5)

MGFA baseline

IIA (n, %) 0

IIB (n, %) 0

IIIA (n, %) 7 (53.8)

IIIB (n, %) 2 (15.4)

IVA (n, %) 0

IVB (n, %) 3 (23.1)

V (n, %) 1 (7.7)

Unsatisfactory IVIg response (n, %) 9 (69.2)

IVIg intolerance (n, %) 4 (30.8)
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Fig. 1   A, B MG-ADL and QMG reduction at baseline (T0) and after 4 weeks of follow-up (T1). MG-ADL Myasthenia 
Gravis Activity of Daily Living, QMG Quantitative Myasthenia Gravis
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of patients based on the MG-ADL and QMG 
responder rate. The improvement remained 
clinically meaningful, with a mean reduction 
from baseline of 3.45 (SD 2.65) points in MG-
ADL and 3.63 (SD 2.50) points in QMG.

DISCUSSION

IVIg has long represented a cornerstone in 
the management of severe gMG, especially in 
patients experiencing clinical worsening or MC 
[6]. Their immunomodulatory effects on plasma 
cells are mediated through multiple mecha-
nisms, including F (ab′)₂- and Fc-dependent 
pathways such as Fcγ receptor blockade, mod-
ulation of dendritic cells, expansion of regula-
tory T cells, and inhibition of the neonatal Fc 
receptor (FcRn) [22]. However, despite their 
widespread use, the exact mechanism of IVIg 
action remains incompletely understood, but 
FcRn blockade appears to play a central role, 
overlapping with efgartigimod’s mechanism of 
action [16]. Limitations of IVIg include delayed 
therapeutic onset, inconsistent efficacy and rela-
tively frequent adverse events (AEs), particularly 
in younger women or patients with significant 
comorbidities [6]. These considerations high-
light the unmet need for alternative or adjunc-
tive therapeutic strategies in patients with refrac-
tory or IVIg-intolerant gMG.

On the other hand, FcRn inhibitors interact 
with the FcRn in a pH-independent manner, 
maintaining high binding affinity under physi-
ological conditions [23]. Their mechanism of 
action primarily results in a selective reduction 
of circulating IgG levels and interference with 

IgG transfer across barriers, while largely pre-
serving other immunoglobulin isotypes.

Our multicenter, real-world experience pro-
vides new insights into the potential role of EFG 
in this specific and clinically challenging MG 
population. The most striking finding of this 
study is that all patients experienced clinical 
benefit from EFG, as evidenced by significant 
improvements in both the MG-ADL and QMG 
scores after only a single treatment cycle. The 
responder rates were high (84.6% for MG-ADL 
and 69.2% for QMG), with one patient achiev-
ing MSE. Importantly, EFG administration also 
allowed a reduction in concomitant prednisone 
use in nearly one-third of patients (30%), rein-
forcing its potential steroid-sparing effect.

Equally noteworthy is the excellent safety 
profile observed. Except for a single case of urti-
caria with angioedema, no other relevant AEs 
were reported, and no infectious complications 
occurred despite the cohort’s high comorbid-
ity burden [21, 27]. This result is particularly 
relevant given that our population included 
patients with long-standing, severe disease and 
prior failure or intolerance to rescue therapy—
individuals typically considered at higher risk 
for drug-related complications. The observation 
of efficacy and safety, even in one patient with 
MC (MGFA class V), also confirms the potential 
role for EFG in MC [19].

Therefore, from this perspective, EFG may 
represent a promising therapeutic option for the 
treatment of gMG in patients who are refractory 
or intolerant to IVIg.

Our results are in line with emerging evi-
dence from recent trials and real-world reports, 
as demonstrated in a recent Chinese study inves-
tigating the comparative efficacy and safety of 

Table 2    MG-ADL and QMG baseline mean values and differences in the means of patients who completed follow-up

Values are expressed as mean ± SD
MG-ADL Myasthenia Gravis Activity of Daily Living, QMG Quantitative Myasthenia Gravis

T0 T1 Delta Responder 
rate (n, %)

MG-ADL 10.5 (3.2) 6.5 (3.8) 4.0 (3.5) 11 (84.6)

QMG 15.7 (4.7) 12.2 (4.5) 3.5 (1.9) 9 (69.2)
Prednisone (mg) 22.0 (20.9) 15.1 (11.6) 6.9 (15.6) 4 (30.7)
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efgartigimod versus IVIg in the treatment of 
elderly AChR-antibody-positive patients with 
gMG [27]. The authors found that EFG showed 
greater efficacy in reducing MG-ADL scores than 
IVIg at weeks 4 and 8, with a good safety pro-
file. In patients evaluated over the long term, 
the clinical response to EFG was maintained, 
as evidenced by reductions in MG-ADL and 
QMG scores. These findings suggest that, in 
patients who are refractory or intolerant to IVIg, 
EFG may provide not only a rapid short-term 
improvement but also a durable clinical benefit 
when treatment cycles are administered accord-
ing to the patient’s needs.

This study has several limitations that should 
be acknowledged. First, the small sample size 
limits the generalizability of these results, even 
though the multicenter design is a strength 
of this study. Second, laboratory assessments 
(including antibody titers and hematochemical 
parameters) were not centralized, introducing 
possible variability in measurements. Third, the 
retrospective, observational design may have led 
to underreporting of minor AEs and does not 
allow definitive conclusions on causality.

CONCLUSION

In this multicenter real-world study, EFG dem-
onstrated a rapid and clinically meaningful 
improvement in patients with gMG who were 
refractory or intolerant to IVIg. Significant 
reductions in MG-ADL and QMG scores were 
observed after a single treatment cycle, with 
high responder rates and a favorable safety pro-
file. In some patients observed during the fol-
low-up period, prolonged treatment with EFG 
allowed maintaining the clinical benefit over 
time. Importantly, EFG was well tolerated even 
in patients with severe disease and a high bur-
den of comorbidities, and it allowed reduced 
concomitant corticosteroid use in a subset of 
patients. Although limited by the small sam-
ple size and retrospective design, these find-
ings suggest that EFG may represent a valu-
able rescue or alternative therapeutic option 
in challenging clinical scenarios, including 
patients unresponsive to IVIg. Nevertheless, 

prospective studies involving larger cohorts 
and longer follow-up are warranted to confirm 
these observations, further elucidate the long-
term safety profile, and better define the role of 
EFG within the therapeutic algorithm of gMG, 
particularly as an alternative to IVIg in acute 
or rescue settings.

In conclusion, it is important to emphasize 
that the lack of clinical response to immuno-
globulin treatment is not a predictor of the effec-
tiveness of EFG. In this regard, further studies 
may be useful for understanding the mecha-
nisms that potentially cause immunoglobulin 
refractoriness.
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