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A B S T R A C T

Pharmacological options in the management of generalized myasthenia gravis (gMG) have expanded rapidly in 
the last 7 years. There are now several complement inhibitors and neonatal Fc receptor antagonists on the market 
in many countries for patient management, following the successful completion of Phase 3 studies. In open-label 
extensions, these agents have proven to be effective over the longer term extending several years, with benefits 
such as reduction of corticosteroid requirements being observed. In the communication below, we will briefly 
summarize recent pharmacologic advancements in the management of gMG and outline how these agents are 
currently being used and may be used in the future.

1. Introduction

Conventional therapy for generalized myasthenia gravis (gMG) until 
the last decade has primarily included anticholinesterase inhibitors, 
corticosteroids and other oral immunosuppressants, thymectomy, and in 
settings of severe exacerbations or myasthenic crisis, plasma exchange 
and intravenous immunoglobulin therapy [1]. Since 2017, directed 
pharmacological therapies have been approved that offer advantages 
including rapidity of clinical improvement and favorable adverse event 
profiles.

2. Material and methods

Clinical investigations of recently approved pharmacological agents 
for gMG were summarized, with a focus on Phase 3 trials. In addition, 
trials of related agents still under investigation for gMG were reviewed.

3. Results

In 2017, eculizumab, an intravenous monoclonal antibody that in
hibits C5 cleavage, was the first of the novel directed therapies to receive 
FDA approval for treatment of gMG. These agents prevent formation of 
C5a and C5b, inhibiting downstream formation of the membrane attack 
complex, an important pathophysiologic mechanism resulting in muscle 

membrane damage in acetylcholine receptor-antibody (AChR-Ab) pos
itive gMG populations. In the phase 3 trial, eculizumab demonstrated 
significant benefit over placebo in the vast majority of prespecified 
outcomes including the change in Quantitative MG score (QMG) from 
baseline and the responder analysis for both the QMG and MG Activities 
of Daily Living scale (MG-ADL) [2]. The primary outcome, a worst-rank 
analysis of the change in MG-ADL from baseline, did not reach signifi
cance. Since 2017, two other terminal complement inhibitors with 
similar action have received regulatory approval following Phase 3 trials 
that used the MG-ADL change from baseline as the primary efficacy 
measure. Ravulizumab, a slightly modified version of eculizumab with a 
longer half-life that allows for every 8 week instead of every 2 week 
intravenous infusion, demonstrated significant benefit versus placebo 
for both the change in MG-ADL and QMG from baseline [3]. Most 
recently, zilucoplan, a macrocyclic peptide delivered as a daily subcu
taneous injection, received approval for management in this population 
of AChR-Ab positive gMG patients based on significant reductions from 
baseline in both MG-ADL and QMG versus placebo [4]. Of note, quality 
of life measures also improved significantly on zilucoplan versus pla
cebo. In open-label extension studies, these agents have demonstrated 
the ability to reduce exacerbations, hospital admissions and both 
corticosteroid and other immunosuppressive agent requirements [5,6]. 
Importantly, vaccination against N. meningitidis is mandatory before 
starting complement inhibitor therapy, and prophylactic antibiotics may 
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be required.
The other mechanism of action recently approved in management of 

gMG is antagonism of the neonatal Fc receptor (FcRn). FcRn plays a 
critical role in maintaining both IgG and albumin levels in circulation by 
rescuing them from degradation in lysosomes [7]. As a result, IgG has a 
longer half-life when compared to other immunoglobulin classes. Mol
ecules with strong affinity to FcRn will disrupt this recycling, leading to 
marked reductions in disease-mediating IgG and overall IgG levels. 
Efgartigimod, an IgG1 Fc fragment with strong affinity for FcRn, was 
found to be superior to placebo when delivered cyclically in four weekly 
intravenous infusions [8]. Statistically significant higher responder rates 
for both the MG-ADL and QMG persisting at least four weeks were 
observed on efgartigimod. Quality of life measures also improved 
significantly. One-third of patients receiving efgartigimod maintained 
responder status for at least 12 weeks after the initial cycle. Delivered 
via 6 weekly subcutaneous infusions, rozanolixizumab, an IgG4 mono
clonal antibody that also targets FcRn, produced significant improve
ment versus placebo on MG-ADL, QMG, and patient reported outcomes 
for fatigue and bulbar weakness [9]. In addition to AChR-Ab positive 
gMG, rozanolixizumab received FDA approval for management of 
MuSK-antibody positive gMG. Ongoing open-label extension studies of 
efgartigimod demonstrate sustained clinically meaningful improve
ments in clinical outcomes as well as total IgG and auto-antibody re
ductions [10]. Other FcRn antagonists and several agents with primary 
action against B cells have completed or shortly will complete Phase 3 
investigations.

The approved targeted therapies have been well tolerated with few 
notable differences between actively treated and placebo groups. Most 
adverse events have been mild to moderate, and only marginal increases 
in upper respiratory and urinary tract infection rates have been observed 
with FcRn antagonists.

4. Conclusions

The treatment of gMG has historically relied on agents providing 
relatively broad immunosuppression to reduce antibody-mediated 
destruction of the neuromuscular junction. While effective, these 
agents often lead to both short- and long-term side effects, the most 
serious of which include increased risk of infection and certain malig
nancies. Theoretically, use of more targeted agents such as FcRn an
tagonists and complement inhibitors should reduce the risk of these 
potential adverse effects. Based on available data, these highly effica
cious agents appear to be generally safe and well-tolerated in the ma
jority of patients. However, it is important to remember that the recently 
approved targeted therapies do not directly impact plasma cells or their 
precursors, and that autoreactive antibody production will not cease. 
Therefore, a sustained remission may not be observed. Nevertheless, the 
availability of these agents has modified the treatment paradigm for 

various gMG patient populations over the past decade. Their use in re
fractory disease, as maintenance or bridging therapy, and even in the 
setting of acute exacerbations and myasthenic crisis are being reported. 
Management strategies will continue to evolve as targeted therapies still 
under investigation – some of which directly inhibit B-cell activity – 
receive approval.
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