
NEURAL REGENERATION RESEARCH｜Vol 18｜No. 8｜August 2023｜1637

NEURAL REGENERATION RESEARCH
www.nrronline.orgReview

Abstract  
Myasthenia gravis is an acquired, humoral immunity-mediated autoimmune disease characterized 
by the production of autoantibodies that impair synaptic transmission at the neuromuscular 
junction. The intervention-mediated clearance of immunoglobulin G (IgG) was shown to be 
effective in controlling the progression of the disease. The neonatal Fc receptor (FcRn) plays a key 
role in prolonging the serum half-life of IgG. Antagonizing FcRn to prevent its binding to IgG can 
accelerate the catabolism of the latter, resulting in decreased levels of IgG, including pathogenic 
autoantibodies, thereby achieving a therapeutic effect. In this review, we detail the substantial 
research progress, both basic and clinical, relating to the use of FcRn inhibitors in the treatment of 
myasthenia gravis.
Key Words: batoclimab; clinical trial; efgartigimod; FcRn; FcRn inhibitors; immunoglobulin G (IgG); 
myasthenia gravis; nipocalimab; rozanolixizumab

Introduction 
Myasthenia gravis (MG) is an autoimmune disease caused by the binding 
of autoantibodies to important functional molecules on the postsynaptic 
membrane at the neuromuscular junction. The typical clinical manifestation 
of MG is generalized or localized skeletal muscle weakness that affects 
eye movements, swallowing, speech, mobility, and respiratory functions. 
Features associated with MG include muscle fatigability and fluctuating 
muscle weakness (mild weakness in the morning and severe weakness in the 
evening; worsened by activity and relieved by rest (Barrantes, 2021). Most 
patients with MG have autoantibodies against the acetylcholine receptor 
(AChR), while a few have antibodies against muscle-specific tyrosine kinase 
or lipoprotein receptor-associated protein 4 (Hehir and Silvestri, 2018). These 
pathogenic antibodies act by functionally blocking or accelerating receptor 
degradation and activating complement, leading to reduced receptor density 
on the postsynaptic membrane, impaired neuromuscular transmission, and 
muscle weakness (Hehir and Silvestri, 2018). Current treatment strategies 
include reducing immunoglobulin G (IgG) production through the use of 
immunosuppressive and anti-B-cell drugs and increasing IgG clearance 
via intravenous immunoglobulin (IVIG) infusion, plasma exchange (PE), 
and immunoadsorption (IA). The former, although effective, has extensive 
immunosuppressive effects, and its use is often limited by numerous adverse 
reactions (Narayanaswami et al., 2021); the latter, meanwhile, typically 
reduces serum IgG levels by approximately 50% and clinical effects can be 
seen within days to weeks; however, the associated therapies are difficult to 
maintain over the long term (Karelis et al., 2019; Liu et al., 2021).

Given that the damage to target organs caused by pathogenic IgG is strongly 
related to its long half-life, interfering with its half-life/reducing its retention 
time in the body may represent a better therapeutic option for MG than 
the above-mentioned methods. The neonatal Fc receptor (FcRn) plays an 
important role in the distribution, transport, and persistence of IgG. Strategies 
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aimed at preventing the binding of FcRn to IgG can shorten the half-life of the 
latter and specifically reduce its retention time in the body, thus producing 
effects similar to those of PE or IA on pathogenic IgG clearance, but with 
greater potential for long-term maintenance therapy. Several FcRn inhibitors 
have shown excellent efficacy and broad application prospects in MG-related 
studies. Indeed, one of these, efgartigimod, was approved by the United 
States Food and Drug Administration (FDA) for the treatment of generalized 
myasthenia gravis (gMG) in December 2021 (Heo, 2022). Nevertheless, FcRn 
inhibitors have yet to be incorporated into conventional treatment regimens. 
Here, we review the research progress relating to the use of FcRn inhibitors 
for the treatment of MG.

Retrieval Strategy
The studies cited in this review were retrieved through an electronic search 
of the Web of Science, Google Scholar, and PubMed databases. The following 
keyword combinations were used to preliminarily select the articles to 
be evaluated: myasthenia gravis; IgG; FcRn; FcRn inhibitors; clinical trial; 
efgartigimod; rozanolixizumab; batoclimab; nipocalimab. Most of the elected 
studies (80% of all the references) were published between 2012 and 2022. 
One publication from 1958 was included because of its relevance to the FcRn 
field.

FcRn Structure 
FcRn, also known as the Brambell receptor, is the major histocompatibility 
complex (MHC) I-related receptor encoded by the FCGRT gene. In the 1960s, 
Brambell was the first to propose that there might be a receptor capable 
of mediating the transport of IgG from mother to infant (Brambell, 1958). 
Subsequently, (Rodewald and Kraehenbuhl, 1984) demonstrated that this IgG 
transport was pH-dependent. FcRn was first isolated from the intestine of 
neonatal rats and cloned in 1989 (Simister and Mostov, 1989). This receptor 
exists as a non-covalently bound heterodimer consisting of an alpha (α) heavy 
chain of approximately 50 kDa and a β2-microglobulin (β2m) light chain of 
12 kDa. The structure of the heavy chain is similar to that of MHC-I class 
molecules and comprises three extracellular structural domains (α1, α2, and 
α3), a transmembrane structural domain, and a cytoplasmic tail of 44 amino 
acids (Simister and Mostov, 1989). Although FcRn is highly similar to MHC-I, 
the two sites where peptides anchor in the MHC-I molecule are blocked in 
FcRn by an arginine side chain and a proline residue in the α2 helical region, 
respectively (Simister and Mostov, 1989). FcRn binds IgG in a 1:1 or a 2:1 ratio 
and albumin in a 1:1 ratio, and this binding serves to regulate the metabolism 
of both proteins (Chaudhury et al., 2006; Abdiche et al., 2015). The IgG and 
albumin binding sites on FcRn are different such that FcRn/IgG interaction 
is largely unaffected by albumin (Ward et al., 2022). Although known as a 
neonatal receptor, FcRn is expressed in the liver, kidney, muscle, and vascular 
endothelial tissues throughout life.
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Biological Functions of FcRn
The binding of FcRn and IgG
The molecular basis of FcRn-IgG binding
FcRn interacts with IgG at the CH2 and CH3 structural domain interface of 
IgG and involves the residues Ile253, His310, and His435 of the IgG molecule 
(Kim et al., 1999). The binding stoichiometry of FcRn with IgG is 2:1 under 
conditions of equilibrium and 1:1 under nonequilibrium conditions (Abdiche 
et al., 2015). The two histidine residues (His310 and His435) become 
protonated in an acidic environment (pH 6.0 to 6.5), which allows their 
interaction with FcRn residues and the high-affinity binding of IgG to FcRn; 
in contrast, in a neutral or alkaline environment (pH 7.0 to 7.5), histidine 
protonation is gradually lost and the affinity of IgG for FcRn decreases (Kim 
et al., 1999; Booth et al., 2018; Lim et al., 2020). In summary, the difference 
in the degree of histidine protonation under different pH environments 
influences the affinity of FcRn for IgG and, consequently, FcRn-mediated 
IgG recirculation. Studies using mutated FcRn molecules revealed that two 
histidines (residues 250 and 251) on the FcRn heavy chain also promote the 
pH dependence of the FcRn-IgG interaction (Pyzik et al., 2019). Monoclonal 
antibodies with the same Fc but different Fab regions show different 
affinities for FcRn, suggesting that the Fab region may also be involved in the 
interaction between FcRn and IgG; however, the details of the involvement 
are unclear (Nath et al., 2021). Roopenian and Akilesh (2007) found that 
IgG catabolism was accelerated, the IgG serum half-life was shortened, and 
the IgG concentration was reduced in Fcgrt–/– mice. Familial hypercatabolic 
hypoproteinemia in humans is caused by loss-of-function mutations in the 
β2m light chain of FcRn, resulting in extremely low serum IgG and albumin 
levels (Wani et al., 2006). The molecular basis of the interaction between 
FcRn and IgG provides the basis and entry point for drug development using 
FcRn as a target.

The mode and pathway of FcRn-mediated IgG transport 
In rodents, FcRn is responsible for the transport of maternal IgG into the 
bloodstream of newborn animals via the intestinal epithelium, thereby 
providing the neonates with passively acquired immunity (Simister and 
Mostov, 1989). Similarly, in humans, FcRn mediates the transport of maternal 
IgG to the fetus via the placenta, thereby enabling acquired immunity in 
the fetus (Borghi et al., 2020). The expression of FcRn in polarized epithelial 
cells endows the epithelial barrier with the capacity to transport IgG in 
both apical-to-basal and basal-to-apical directions, allowing IgG to be 
transported from the tissue space to the lumen and back to the lamina 
propria in different tissues (Rath et al., 2012). The ability of FcRn to transport 
IgG in both directions has been demonstrated both in in vitro models of 
polarized epithelia, such as those of the intestine, lung, placenta (syncytial 
trophectoderm), genitourinary system, and kidney, as well as in vivo 
experiments in mice, non-human primates, and adult humans (Rath et al., 
2012; Pyzik et al., 2019). Mucosal surfaces that express FcRn can absorb and 
transport IgG, which, on the one hand, shows the vital role of FcRn in immune 
monitoring (Aaen et al., 2021), and, on the other hand, identifies a potentially 
novel method of drug delivery. Several research teams have achieved the 
delivery of macromolecular proteins, such as monomeric Epo-Fc and Gag-
Fc, using lung mucosal epithelium (Fieux et al., 2021), which may represent a 
revolution in therapeutic macromolecular protein delivery.

The protection of circulating IgG by FcRn
IgG is the most abundant immunoglobulin in the body and has a half-life 
of approximately 21 days in humans. Its high serum levels and long half-
life are largely reliant on FcRn-mediated recapture and recirculation. IgG 
recovery was reported to be 42% higher than IgG productivity, suggesting 
that the recovery of IgG, rather than its production, is the primary mechanism 
underlying the high IgG serum concentrations in humans (Peter et al., 2020). 
Vascular endothelial cells are the major site where FcRn protects IgG from 
lysosomal degradation. IgG molecules enter cells via fluid-phase endocytosis 
and encounter FcRn in endosomes (Junghans and Anderson, 1996; Dalakas 
and Spaeth, 2021). As endosomes mature, they become more acidic, 
which increases the affinity of FcRn for IgG (Oganesyan et al., 2014; Dalakas 
and Spaeth, 2021). After sorting in endosomes, the FcRn-IgG complex is 
delivered directly to the cell surface, where FcRn separates from IgG under 
the influence of the neutral extracellular environment, thus allowing IgG 
to re-enter the circulation. These observations highlight the importance of 
pH-dependent binding and FcRn-dependent cycling in the maintenance of 
the long half-life of IgG. The IgG molecules that fail to bind to FcRn, such as 
when the intracellular IgG level is high enough such that all FcRn molecules 
are in the bound state, will be transported to the lysosome for degradation 
(Figure 1; Oganesyan et al., 2014; Dalakas and Spaeth, 2021). This indicates 
that intracellular FcRn saturation with bound IgG also affects the serum 
levels of the latter. Other immunoglobulins cannot undergo the above-
mentioned processes, which explains why IgG has the longest half-life of the 
immunoglobulin classes. Blocking the binding of FcRn to IgG was shown to 
accelerate the clearance of pathogenic IgG in vivo (Blumberg et al., 2019), 
implying that FcRn may serve as a therapeutic target for the treatment of IgG-
mediated autoimmune diseases.

FcRn binds to albumin
Serum albumin is the most abundant protein in mammalian plasma and has 
a half-life of approximately 18 days in humans. Albumin consists of three 
homologous structural domains (DI, DII, and DIII) (Rabbani and Ahn, 2019). 

Figure 1 ｜ Mechanism of action underlying how FcRn protects IgG from degradation.
FcRn is widely expressed on endothelial cells. IgG enters the cell via fluid-phase 
endocytosis and, when the endosome is acidified (pH < 6.5), IgG can bind to FcRn, 
which is followed by endosomal sorting. FcRn-IgG complexes are transported to the cell 
surface, where the local near-neutral environment promotes the separation of FcRn from 
IgG and IgG re-enters the circulation. IgG that is not bound to FcRn is transported to the 
lysosome for degradation. FcRn: Neonatal Fc receptor; IgG: immunoglobulin G.

The binding interface between albumin and FcRn is mainly located in the DI 
and DIII domains (Pilati and Howard, 2020). The most striking feature at the 
DIII binding interface is the insertion of two conserved tryptophan residues 
(Trp53 and Trp59) in FcRn into the two hydrophobic pockets in the DIII A 
and B subdomains of albumin (Pilati and Howard, 2020). Meanwhile, the DI 
domain modulates the optimal binding of albumin to FcRn via two surface-
exposed loops that directly contact FcRn (Pilati and Howard, 2020). The 
albumin binding sites on FcRn differ from those of IgG, which allows albumin 
and IgG to bind FcRn simultaneously and in a non-competitive manner (Ward 
et al., 2022). The mechanisms involved in FcRn-mediated recycling and 
recirculation of albumin, which is essential for the maintenance of albumin 
homeostasis, are very similar to those for IgG, with both being pH-dependent; 
the protonation of histidine (His166) on the FcRn heavy chain is the main 
mechanism underlying the pH-dependent interaction of FcRn with albumin 
(Andersen et al., 2012). Albumin synthesis mainly occurs in the liver, which is 
also where the binding of FcRn and albumin occurs (Pyzik et al., 2017). The 
lack of FcRn in the liver leads to hypoalbuminemia and the loss of albumin 
into the bile (Pyzik et al., 2017). Albumin is an important transporter of ions, 
fatty acids, amino acids, heme, bilirubin, and various drugs in the body, all of 
which compete with FcRn for binding to albumin and affect its metabolism 
and transport.

FcRn mediates antigen presentation
FcRn is expressed at high levels in antigen-presenting cells such as dendritic 
cells (DCs), B cells, and macrophages (Challa et al., 2019; Macri et al., 2021), 
suggesting that FcRn is involved in the antigen presentation process. Antigen 
presentation comprises two steps, namely, the FcγR-mediated internalization 
of the antigen-antibody complex (IgG-IC) and intracellular sorting. First, under 
the neutral pH conditions of the extracellular environment, IgG-IC binds 
to FcγR on the DC surface, initiating receptor-mediated endocytosis and 
vesicle formation. Following the recruitment of vesicular ATPase (V-ATPase), 
the vesicles become more acidic (pH < 6.5) during their maturation, which 
allows IgG-IC to dissociate from FcγR and bind to FcRn in the vesicles. In the 
presence of FcRn, IgG-IC can efficiently deliver the antigens to the antigen 
processing pathway, facilitating their loading onto MHC class I and MHC class 
II molecules and initiating T-cell-mediated immune responses (Figure 2; Baker 
et al., 2014). In addition, Baker et al. (2011) found that FcRn was involved in 
antigen cross-presentation and that inflammatory DCs are highly dependent 
on FcRn when the antigen is provided as an IgG-IC, with significant cross-
presentation occurring at low doses of antigen stimulation. The blocking of 
FcRn was reported to impair FcRn-mediated antigen presentation and cross-
presentation; moreover, blocking FcRn decreased circulating IgG levels and 
suppressed IgG-IC-mediated immune responses, implying that targeting 
FcRn may represent a therapeutic strategy for the treatment of autoimmune 
diseases (Blumberg et al., 2019).
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Figure 2 ｜ FcRn mediates the transport and immune response of IgG and IgG-IC in 
the intestine.
In the adult intestine, both intestinal epithelial cells and antigen-presenting cells in the 
lamina propria express FcRn. Enterocytes translocate intracellular IgG to the intestinal 
lumen, where it binds to antigen. IgG immune complexes (IgG-IC) are then transported 
to dendritic cells in the lamina propria. IgG-IC binds to FcγR on the surface of DCs and 
enters the cells via receptor-mediated endocytosis, forming vesicles. During vesicle 
maturation, through the recruitment of vesicular ATPase (V-ATPase), the vesicles become 
more acidic (pH ~6.0), and IgG dissociates from FcγR and binds to FcRn. Sorting of IgG-IC 
is completed in the presence of FcRn and antigen is loaded onto major histocompatibility 
complex (MHC)-I and MHC-II, thus activating CD8+ T cells and CD4+ T cells, respectively, 
and initiating T-cell-mediated adaptive immunity. FcRn: Neonatal Fc receptor; IgG: 
immunoglobulin G; TCR: T-cell receptor.

Figure 3 ｜ Mechanism of action of FcRn inhibitors. 
FcRn inhibitors are anti-FcRn monoclonal antibodies with high affinity for FcRn at both 
neutral and acidic pH. Inside the cell, FcRn inhibitors compete with IgG for binding to 
FcRn. Because of their higher affinity, FcRn inhibitors prevent IgG from binding to FcRn, 
and IgG is transported to the lysosome and degraded, which leads to a decrease in 
circulating IgG levels. FcRn: Neonatal Fc receptor; IgG: immunoglobulin G.

FcRn Inhibitors 
Overview of FcRn inhibitors
IgG autoantibodies have an important role in the pathogenesis of many 
autoimmune diseases such as MG, neuromyelitis optica spectrum disorder, 
and chronic inflammatory demyelinating polyneuropathy (CIDP). The 
pathogenic effects of IgG autoantibodies may be related to their direct 
binding to the target antigen or to immune complexes mediated by 
complement cascade reactions, which leads to target organ damage (Xiao 
et al., 2021). Treatment modalities currently used to reduce the levels of 
pathogenic IgG autoantibodies in these diseases include corticosteroids, 
immunosuppressants, B cell-targeting drugs, IVIG infusions, PE, and IA 
(Gable and Guptill, 2019; Menon and Bril, 2022). However, these treatment 
options have different degrees of deficiencies in terms of safety, efficacy, 
and accessibility. Accordingly, it is imperative to identify safe and effective 
alternative treatment options to reduce circulating pathogenic IgG content. 
Targeting FcRn may represent such an option.

FcRn plays a crucial role in the maintenance of IgG levels by salvaging IgG from 
lysosomal degradation, thereby prolonging its half-life. In Fcgrt–/– mice, the half-
life of IgG is reduced from 6 to 8 days to approximately 1 day, and the serum 
IgG level is decreased to 20–30% of normal (Roopenian and Akilesh, 2007). 
In rodent models of MG, primary immune thrombocytopenic purpura (ITP), 
experimental autoimmune encephalomyelitis (EAE), epidermolysis bullosa 
acquisita, and arthritis, anti-FcRn antibodies can effectively reduce plasma 
concentrations of pathogenic IgG and exert beneficial effects on disease 
symptoms (Smith et al., 2019; Kasprick et al., 2020; Remlinger et al., 2022). In 
non-human primates, anti-FcRn antibodies reduced IgG levels by over 60%, 
without significant, concomitant changes in the serum content of albumin, IgA, 
or IgM (Kiessling et al., 2017; Laurence Blumberg et al., 2017; Ulrichts et al., 

2018). FcRn inhibitors are mostly humanized anti-FcRn monoclonal antibodies 
(or Fc fragments) that have a higher affinity for FcRn than wild-type IgG in 
both acidic and neutral environments. They can efficiently block the binding 
of pathogenic IgG to FcRn in vivo through competition, thereby achieving the 
rapid clearance of pathogenic IgG (Figure 3).

Basic research on FcRn inhibitors
Abdegs (MST-HN)
Abdegs are engineered variants of human IgG1 that contain amino acid 
modifications (M252Y/S254T/T256E/H433K/N434F) (Vaccaro et al., 2005). 
Compared with wild-type IgG, Abdegs display higher affinity for human 
FcRn (hFcRn) both at pH 6 and pH 7.2. Consequently, they can effectively 
compete with IgG for FcRn binding, thereby accelerating the degradation 
of endogenous IgG (Vaccaro et al., 2005). Studies using mouse models of 
diseases such as arthritis and EAE have suggested that Abdegs can decrease 
the level of pathogenic IgG antibodies and exert therapeutic effects in vivo 
without affecting the expression of FcRn (Patel et al., 2011; Remlinger et 
al., 2022). However, Abdegs cannot target specific tissues and produce 
predominant local effects; they can only systematically induce the degradation 
of all IgGs, leading to a reduction in total IgG levels in vivo, thus increasing the 
risk of infection.

Seldegs
Sun et al. (2021) developed a novel bioagent, Seldegs, a MOG-Fc fusion 
protein with an N-terminal-targeting antigen. To avoid autoantibody cross-
linking, the authors used a monovalent myelin oligodendrocyte glycoprotein 
(MOG) linked to the N terminus of the Fc of human IgG1. To reduce 
interaction with FcγRs and enhance binding to FcRn, G236R/L428R (“R”) 
mutations were inserted in the Fc fragment, while the C-terminus of the Fc 
fragment was linked to the C2A domain of synaptophysin 1 to allow binding 
to phosphatidylserine (PS) on the cell surface. Unlike wild-type IgG, Seldegs 
displayed high affinity for FcRn both at pH 6.0 and 7.4, which allowed them to 
bind to FcRn, be rapidly internalized, and subsequently enter the lysosomal 
pathway. Seldegs were shown to selectively clear MOG-specific antibodies 
with no effect on the levels of other antigen-specific/protective antibodies 
(Devanaboyina et al., 2017; Sun et al., 2021). In transgenic mice expressing 
human FcγR, MOG-Seldeg-PS promoted the rapid clearance of a MOG-
specific antibody (ch8-18C5) in vivo, with a reduction in the serum levels 
of ch8-18C5 to 6–7% of the injected dose being recorded within 6 hours 
of injection; no difference in total serum IgG levels was observed either 
before or after MOG-Seldeg-PS treatment (Sun et al., 2021). The transfer of 
MOG-specific antibodies derived from the serum of patients with multiple 
sclerosis into mice with EAE led to disease exacerbation (Khare et al., 2018), 
while Seldeg treatment led to a significant reduction in antibody-mediated 
disease aggravation that lasted until the experimental endpoint. A significant 
improvement in the disease scores of EAE mice relative to those of control 
animals was also detected (Sun et al., 2021). In summary, Seldegs selectively 
degrade antigen-specific autoantibodies by antigen-binding autoantibodies 
and then by enhancing the binding of Fc to FcRn.
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SYN1436 and SYN1327
Mezo et al. (2008a, b) identified a family of five peptides (SYN722–SYN726) 
that bind hFcRn and block IgG binding. The consensus peptide sequence 
for binding FcRn was GHFGGXY, where X is preferably a hydrophobic amino 
acid. SYN1436 is a 26-amino acid peptide dimer (molecular mass: 3.1 kDa) 
containing the SYN722 core sequence. Given that SYN1436 has a high 
affinity for FcRn at pH 6.0 and 7.4, it outcompetes IgG for hFcRn binding 
both intracellularly and on the cell surface, thereby inhibiting the interaction 
of hFcRn with IgG which, in turn, reduces circulating IgG levels. SYN1436 
reduced IgG levels by up to 80% in cynomolgus monkeys without affecting 
serum albumin levels (Mezo et al., 2008b). Similar effects were observed 
for SYN1327, a monomeric peptide based on SYN1436 (Mezo et al., 2008a). 
Further structural studies of peptides could help develop small molecule FcRn 
inhibitors.

Clinical research on FcRn inhibitors in MG
Several FcRn inhibitors are currently undergoing clinical trials. The existing 
data indicate that FcRn inhibitors are safe, well tolerated, and can rapidly and 
persistently clear pathogenic IgG (Peter et al., 2020), resulting in improved 
survival scores in patients with MG. FcRn inhibitors are expected to be a 
novel option for the treatment of MG. In the following section, we introduce 
several FcRn inhibitors that have been clinically evaluated for MG treatment, 
one of which is an Fc fragment while the other four are monoclonal anti-FcRn 
antibodies (Table 1).

Efgartigimod
Efgartigimod is a modified human IgG1-derived Fc fragment harboring amino 
acid modifications, introduced using Abdeg technology, that enhance its 
binding affinity for FcRn in both acidic and neutral environments (equilibrium 
dissociation constant [KD]=14.2 nM at pH 6.0 and 320 nM at pH 7.4) while 
retaining the pH-dependent interaction with FcRn (Vaccaro et al., 2005; 
Ulrichts et al., 2018). Efgartigimod can effectively compete with IgG for 
binding to FcRn, thereby blocking the internal circulation of IgG and reducing 
the level of pathogenic IgG antibodies. Additionally, efgartigimod can be 
recycled to some extent by FcRn, which makes maintenance therapy feasible 
(Howard et al., 2021).

Preclinical studies: Efgartigimod was effective in reducing IgG levels and 
this effect was dose-dependent. A single infusion of 70 mg/kg efgartigimod 
decreased the IgG content in cynomolgus monkeys faster and more 
effectively than 2 g/kg IVIG; single 2, 20, or 200 mg/kg doses of efgartigimod 
all decreased IgG levels and displayed good safety and tolerability (Ulrichts et 
al., 2018).

Phase 1 study (NCT03457649): This was a phase 1 clinical trial on 62 healthy 
volunteers designed to evaluate the safety of efgartigimod through single 
ascending dose (SAD) and multiple ascending dose (MAD) studies. In the SAD 
study, the subjects were given 0.2 to 50 mg/kg efgartigimod or placebo, while 
in the MAD study, the subjects were given 10 or 25 mg/kg efgartigimod or 
placebo per 4 or 7 days. A single dose reduced IgG levels by 50%, whereas 
multiple doses reduced IgG levels by 75%. IgG levels returned to baseline 
levels approximately 8 weeks after the last dose (Ulrichts et al., 2018), 
indicating that efgartigimod is effective in reducing IgG and has a long-lasting 
effect. Furthermore, only the levels of IgG were reduced in the serum of the 
subjects, and no clinically significant reduction in the serum levels of albumin 
or other immunoglobulins was observed; no serious adverse events (AEs) 
associated with efgartigimod were reported (Ulrichts et al., 2018).

Phase 2 study (NCT02965573):  This  was a randomized, double-
bl ind,  p lacebo-control led,  mult icenter  phase 2 study explor ing 
the safety and efficacy of efgartigimod. A total of 24 patients with 
ant i - ACh R  ant ib o dy  po s i t i ve  gMG were  rando mly  ass igned  to 
receive four once-weekly intravenous (IV) infusions of 10 mg /kg  
efgartigimod or matching placebo (Howard et al., 2019). The maximum 
decrease in total IgG levels in the efgartigimod group was approximately 
70.7%; eight weeks after the last infusion, total IgG levels were still 20% lower 
than baseline. All IgG subclasses showed a rapid, significant, and sustained 
reduction. Anti-AChR antibody levels were similarly reduced, showing a 
maximum decrease of approximately 40% to 70%, returning to baseline 
approximately 8 weeks after the final dose. A significant clinical and statistical 
improvement in MG activities of daily living (MG-ADL) scores (MG-ADL ≥ 2) 
was seen in 75% of efgartigimod-treated patients for at least 6 consecutive 
weeks compared with 25% for placebo-treated patients (P = 0.0391) (Howard 
et al., 2019). Assessments using four efficacy scales (MG-ADL, quantitative 
myasthenia gravis [QMG], myasthenia gravis composite [MGC], and revised 
15-item Myasthenia Gravis Quality of Life scale [MG-QoL15r] scores) 
consistently demonstrated rapid and durable disease improvement in 75% 
of patients, with a temporal evolution that was consistent with the detected 
total serum IgG and anti-AChR antibody levels. No efgartigimod treatment-
associated decreases in IgM, IgA, or albumin levels were observed (Howard et 
al., 2019).

Phase 3 study (NCT03669588): In a randomized, double-blind, placebo-
controlled phase 3 clinical study (ADAPT), 167 patients with gMG were 
randomly assigned (1:1) to receive four once-weekly infusions (four infusions 
per cycle) of efgartigimod (10 mg/kg) or matching placebo to demonstrate 
the efficacy of efgartigimod (Howard et al., 2021). In cycle 1, 68% (44/65) of 
anti-AChR antibody positive patients in the efgartigimod group were MG-ADL 

responders, significantly more than the 30% (19/64) in the placebo group 
(P < 0.0001) (Howard et al., 2021). An improvement in MG-ADL scores was 
shown to be clinically meaningful during 48.7% of the time between study 
onset and day 126 in efgartigimod-treated patients compared with 26.6% 
of the time in the placebo group. Significant reductions in serum levels of 
different IgG subtypes were observed. One week after the last infusion, the 
mean maximum decrease in IgG and anti-AChR antibody levels was 61.3% 
and 57.6%, respectively, in anti-AChR antibody positive patients (Howard et 
al., 2021). No decrease in serum albumin levels was observed, demonstrating 
that efgartigimod selectively binds to the IgG binding site of FcRn and does 
not affect FcRn binding to albumin.

The above study showed that efgartigimod significantly reduced the levels 
of total IgG and those of IgGs of each subclass without affecting the levels of 
other immunoglobulins and albumin, and also markedly improved the clinical 
symptoms and quality of daily life of patients with gMG. The treatment-
emergent adverse event (TEAE) common to the phase 2 and 3 studies was 
headache; however, the symptoms were mild, and no deaths occurred 
during the trial (Howard et al., 2019, 2021). The findings indicated that 
efgartigimod has good efficacy and a good safety profile in patients with gMG; 
accordingly, on December 17, 2021, the drug (trade name: Vyvgart) was the 
first FcRn inhibitor to be approved by the US FDA for the treatment of anti-
AChR antibody positive gMG (Heo, 2022). Although it is primarily used for 
the treatment of gMG, efgartigimod has also shown some success in phase 2 
clinical trials for the treatment of ITP (NCT03102593) (Newland et al., 2020),  
pemphigus (NCT03334058) CIDP (NCT04280718), and other conditions. China 
has also completed phase 1 clinical studies on the safety of efgartigimod 
(CTR20211952 and CTR20211805), thereby initiating the process of 
targeted interventions for the treatment of pathogenic IgG-mediated severe 
autoimmune diseases in this country.

Rozanolixizumab (UCB7665)
Rozanolixizumab is a subcutaneously (SC) administered, humanized, anti-FcRn 
monoclonal antibody (IgG4P) with high affinity for FcRn at both pH 6.0 and 
pH 7.4 (Smith et al., 2018). Rozanolixizumab selectively inhibits the binding 
of FcRn and IgG, leading to IgG degradation and clearance via the lysosomal 
pathway and, consequently, a decrease in serum IgG levels.

Preclinical studies: Rozanolixizumab induced a rapid and sustained reduction 
in serum IgG levels in transgenic mice expressing hFcRn (Smith et al., 2018). 
A 13-week toxicology study in cynomolgus monkeys showed that both SC 
(50 and 150 mg/kg) and IV (150 mg/kg) (every 3 days) rozanolixizumab 
were well tolerated, inducing a sustained (but reversible) reduction in IgG 
concentrations of 75–90%, with no AEs being observed (Kiessling et al., 2017).

Phase 1 study (NCT02220153): A phase 1 clinical trial of the safety and 
tolerability of rozanolixizumab was conducted in 49 healthy volunteers 
randomized to receive IV or SC rozanolixizumab (n = 36) at the doses of 1, 4, 
or 7 mg/kg or placebo (n = 13) (Kiessling et al., 2017). In the rozanolixizumab 
group, serum IgG concentrations were lowered by 50% and serum IgG levels 
only gradually returned to baseline levels at week 8. A dose-dependent 
reduction was observed for each of the IgG subclasses, with the most 
significant reduction being detected in serum IgG3 levels (Kiessling et al., 
2017). Compared with the placebo group, mean albumin concentrations 
decreased slightly with time in the IV and SC administration groups; however, 
the differences were not significant (Kiessling et al., 2017). Rozanolixizumab 
had a favorable safety profile at the single doses of 4 mg/kg IV or 7 mg/kg 
SC. However, at 7 mg/kg IV, three subjects had severe headache and one 
had back pain (Kiessling et al., 2017). SC administration had better safety and 
tolerability than IV administration.

Phase 2 study (NCT03052751): In a randomized, double-blind, placebo-
controlled phase 2a study, 43 patients with gMG were randomized (1:1) to 
receive three once-weekly infusions of 7 mg/kg rozanolixizumab or placebo 
in dosing period 1 (days 1–29); in dosing period 2 (days 29–43), patients 
were re-randomized to receive three once-weekly infusions of 7 mg/kg or 
4 mg/kg rozanolixizumab; days 44–99 comprised an observation period. In 
period 1, the maximum reductions in serum IgG concentration and anti-AChR 
antibody titres were 61% and 44%, respectively; in period 2, the maximum 
reductions in serum IgG reached 68%. Although the primary endpoint (change 
in the QMG score from baseline to day 29) between the rozanolixizumab 
and placebo groups did not reach statistical significance, improvements were 
seen both in MG-ADL scores and the daily functioning of patients (Bril et al., 
2021). The most common AE was headache. The incidence of headaches was 
57% in the rozanolixizumab group, higher than the 14% seen in the placebo 
group, and three patients in the treatment group did not complete the study 
because of headache (Bril et al., 2021).

Phase 3 study (NCT03971422): This was a randomized, double-blind, 
placebo-controlled phase 3 study evaluating the safety and efficacy of 
rozanolixizumab in 200 patients with gMG. Results published by UCB showed 
that the study reached the primary endpoint of a statistically meaningful and 
clinically significant change from baseline in the MG-ADL score on day 43. In 
addition, all secondary endpoints also reached statistical significance (UCB, 
2021). Rozanolixizumab showed good tolerability (UCB, 2021). Furthermore, 
rozanolixizumab has demonstrated good therapeutic efficacy in a phase 
2 clinical study on ITP (NCT02718716), and an associated phase 3 clinical 
study (NCT04596995) is ongoing; a phase 2 clinical study on the use of 
rozanolixizumab for the treatment of CIDP (NCT03861481) is also ongoing.
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Table 1 ｜ Summary of FcRn inhibitors in clinical studies for MG

Drug
Mode of 
administration Type Phase

Sample 
size

Intervention and 
comparator

Mean maximum 
reduction in IgG levels Impact on albumin TEAEs of interest Result summary

Efgartigimod 
(ARGX-113)

IV IgG1 Fc fragment 
(M252Y/S254T/
T256E/H433K/
N434F)

I (NCT03457649) 62 SAD
• 0.2, 2, 10, 25, 50 
mg/kg
• Placebo
MAD
• 10 mg/kg q4d×6
• 10 mg/kg q7d×4
• 25 mg/kg q7d×4
• Placebo

SAD: 50%
MAD: 75%

Not reported • Headache (18%)
• Abnormal 
differential WBC 
count (16%)
• Increase in CRP 
levels (16%)

• Efgartigimod is safe and no 
serious adverse events related 
to efgartigimod infusion were 
observed.

II (NCT02965573) 24 • 10 mg/kg QW×4
• Placebo

70.7% week 4 Not reported • Headache 
(33.3%)

• In the efgartigimod group, 
75% of patients had a clinically 
meaningful and statistically 
significant improvement in 
the MG-ADL score versus 
25% in the placebo group (P = 
0.0391).

III (NCT03669588) 167 • 10 mg/kg QW×4
• Placebo

61.3% week 5 Not reported • Headache (29%)
• Nasopharyngitis 
(12%)

• 68% (44/65) of patients 
were MG-ADL responders 
in the efgartigimod group 
compared with only 30% 
(19/64) in the placebo group 
(P < 0.0001).

Rozanolixizumab 
(UCB7665)

SC IgG4 mAb I (NCT02220153) 49 • 1, 4, 7 mg/kg IV
• 1, 4, 7 mg/kg SC
• Placebo

50% Compared with 
the placebo group, 
the mean serum 
albumin levels in 
the rozanolixizumab 
group decreased 
slightly over time; 
however, the 
difference was 
not statistically 
significant.

• Headache 
(38.9%)
• Vomiting (25%)

• Rozanolixizumab has good 
safety and tolerability, and 
SC administration has better 
safety and tolerability than IV 
administration.

II (NCT03052751) 43 Period 1 (D1–29):
• 7 mg/kg QW×3
• Placebo
Period 2 (D29–43):
• 4 mg/kg QW×3
• 7 mg/kg QW×3
• Placebo

• Period 1: 61%
 D22
• Period 2: 68% 
D50

Not reported • Headache (57%) • The improvement in QMG 
scores with rozanolixizumab 
compared with placebo was 
not statistically significant  
(P = 0.221).
• MG-ADL showed a 
statistically significant 
improvement.

III (NCT03971422) 200 • 7 mg/kg QW×3
• Placebo

NA NA NA • The trial met its primary 
endpoint with a statistically 
significant and clinically 
meaningful change from 
baseline in the MG-ADL total 
scores at D43.
• All secondary endpoints 
were also met with statistical 
significance.

Batoclimab (RVT-
1401)

SC IgG1 mAb I (NCT03971916) 24 • 340 mg
• 510 mg
• 680 mg
• Placebo

• 340 mg 21.0%
D11
• 510 mg 39.8% 
D11
• 680 mg 41.2%
D11

Slight but reversible 
decrease in the 
albumin level.

• Influenza-like 
illness
• Rash

• HBM9161 showed good 
safety and tolerability.

II (NCT04346888) 30 Period 1
• 340mg QW×6
• 680mg QW×6
• Placebo
Period 2
340mg Q2W×3

• 340 mg 57% D43
• 680 mg 74% D43

Serum albumin 
decreased in a dose-
dependent manner 
but recovered 
6 weeks after 
discontinuation.

• Hyper
cholesterolemia 
(6.4%)

• Batoclimab improved the 
clinical symptoms of patients 
with MG.

Nipocalimab 
(M281)

IV Aglycosylated IgG1 
mAb

I (NCT02828046) 50 SAD
• 0.3, 3, 10, 30, 60 
mg/kg
• Placebo
MAD
• 15, 30 mg/kg QW×4
• Placebo

SAD: 80%
MAD: 85%

Asymptomatic, 
temporary 
reductions in total 
protein and albumin 
levels.

• Headache 
(8.3%)
• Blood creatine 
phosphokinase 
increased (25%)
• Viral upper 
respiratory tract 
infection (16.7%)

• M281 exhibited an excellent 
safety and tolerance profile.

II (NCT03772587) 68 • 60 mg/kg SAD
• 5 mg/kg Q4W×3
• 30 mg/kg Q4W×3
• 60 mg/kg Q2W×5
• Placebo Q2W×5

NA NA NA • In the nipocalimab group, 
52% of patients had a rapid, 
evident, and sustained 
decrease in the MG-ADL score 
versus 15% in the placebo 
group (P = 0.017).
• Statistically significant 
relationship between IgG 
reduction and clinical benefit 
(P < 0.0001).

Orilanolimab 
(SYNT001)

IV IgG4 mAb (S241P 
mutation)

Ia (NCT03643627) 31 • 1 mg/kg
• 3 mg/kg
• 10 mg/kg
• 30 mg/kg
• Placebo

30 mg/kg 46.21%
D5

Not reported • Headache 
(34.8%)
• Chills (4.3%)
• Presyncope 
(4.3%)

• SYNT001 exhibited an 
excellent safety and tolerance 
profile.
• SYNT001 decreased the 
levels of all IgG subtypes and 
IgG-ICs in the circulation in 
humans.

D: Day; FcRn: neonatal Fc receptor; IgG: immunoglobulin G; IgG-IC: IgG immune complex; IV: intravenous; mAb: monoclonal Ab; MAD: multiple ascending doses; MG: myasthenia 
gravis; MG-ADL: myasthenia gravis activities of daily living; NA: not available; QMG: quantitative myasthenia gravis; QW: quaque week; SAD: single ascending dose; SC: subcutaneous.
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Batoclimab (HBM9161)
HBM9161 is a fully human, IgG1 monoclonal anti-FcRn antibody, the Fc 
portion of which was modified to reduce antibody-dependent cell-mediated 
cytotoxicity (Yap et al., 2021). HBM9161 specifically targets the IgG binding 
site on FcRn, thereby blocking FcRn from binding to IgG and accelerating IgG 
clearance. HBM9161 is the first FcRn inhibitor for which evidence has been 
obtained in clinical studies in China.

Phase 1 study (NCT03971916): A phase 1, randomized, double-blind, 
dose-escalation study enrolled 24 healthy Chinese volunteers to assess the 
safety and tolerability of HBM9161 (Yap et al., 2021). This first human study 
involving HBM9161 among Chinese volunteers demonstrated that HBM9161 
was well tolerated and safe in both single (IV or SC) and multiple (SC) doses 
and showed rapid and consistent reductions in total serum IgG levels and 
the levels of IgGs in each subclass following multiple SC doses. Subjects 
receiving HBM9161 had a sustained, dose-dependent reduction in serum IgG 
concentrations (Yap et al., 2021). The most common AEs were influenza-like 
symptoms and rash, but none of the AEs were serious (Yap et al., 2021).

Phase 2 study (NCT04346888): A randomized, double-blind, placebo-
controlled, parallel phase 2 clinical study enrolled 30 patients with gMG 
(Yan et al., 2022) randomized to two batoclimab groups (340 mg, n = 10; 
680 mg, n = 11; administered once weekly for 6 weeks) or a placebo group 
(n = 9); during the open-label treatment period, 340 mg batoclimab was 
administered every 2 weeks for 6 weeks. Batoclimab rapidly and effectively 
reduced total serum IgG levels on day 7, with 23% and 44% reductions in the 
340 mg and 680 mg groups, respectively, compared with 1% in the placebo 
group; the maximum reduction in serum total IgG levels was reached on 
day 43, with 57% and 74% in the 340 mg and 680 mg groups, respectively, 
compared with 2% in the placebo group (Yan et al., 2022). During the double-
blind treatment, the primary endpoint (changes in MG-ADL scores from 
baseline to day 43) was –4.7 ± 0.6, –4.4 ± 1.0, and –2.2 ± 0.9 for 340 mg 
batoclimab, 680 mg batoclimab, and placebo, respectively; the MGC, QMG, 
and MG-QoL15r scores showed similar improvements. During this study, 
no changes in serum IgA, IgM, or IgE levels were observed, and the serum 
albumin content showed a dose-dependent decrease in the batoclimab 
group, but returned to normal levels 6 weeks after treatment discontinuation 
(Yan et al., 2022). Batoclimab exhibited a good safety and tolerability profile, 
and no associated deaths or serious AEs were observed; the most common 
TEAE was hypercholesterolemia (Yan et al., 2022). Notably, the incidence of 
headache in the batoclimab group was lower than that reported for other 
FcRn inhibitors, with only one case (9%) of headache reported in the 680 mg 
group throughout the study period (Yan et al., 2022). The results regarding 
the clinical efficacy and safety of batoclimab in Chinese patients with gMG will 
facilitate a phase 3 study of this antibody. Batoclimab has also been evaluated 
for safety and efficacy in the treatment of ITP (NCT04428255), thyroid 
eye disease (NCT05015127), and neuromyelitis optica spectrum disorder 
(NCT04227470).

Nipocalimab (M281)
Nipocalimab is an aglycosylated, fully human, IgG1 monoclonal anti-FcRn 
antibody that shows high affinity for FcRn at both pH 6.0 and pH 7.6 (Ling et 
al., 2019). M281 specifically binds to the IgG binding site on FcRn and reduces 
the levels of pathogenic IgG without affecting IgG production.

Preclinical studies: M281 showed specific, dose-dependent, albumin-
preserving IgG clearance in Fcgrt null mice expressing human FCGRT and in 
cynomolgus monkeys. M281 also showed efficacy in mouse models of ITP and 
collagen antibody-induced arthritic disease (Ling et al., 2015).

Phase 1 study (NCT02828046): A randomized, double-blind, placebo-
controlled, phase 1 clinical study enrolled 50 healthy adult volunteers to 
explore the safety and tolerability of M281 (Ling et al., 2019). In the SAD 
study, subjects were randomized to receive 0.3, 3, 10, 30, or 60 mg/kg M281 
or placebo; in the MAD study, subjects were randomly assigned to receive 
four weekly doses of 15 or 30 mg/kg M281 or placebo. At doses ≥ 3 mg/kg,  
receptor occupancy, as measured by flow cytometry, was greater than 90% 
after 2 hours, indicating that M281 can almost saturate FcRn, leading to 
a decrease in serum IgG levels (Ling et al., 2019). In the SAD study, dose-
dependent reductions in serum IgG levels were seen in all dose groups and 
were similar in all IgG subclasses, with the highest test dose of 60 mg/kg  
reducing circulating IgG by approximately 80% from baseline over 2 
weeks (Ling et al., 2019). In the MAD study, M281 reduced IgG levels by 
approximately 85% and maintained a ≥ 75% reduction in IgG levels from 
baseline for up to 24 days (Ling et al., 2019). No clinically meaningful changes 
in the levels of serum immunoglobulins, such as IgA, IgM, IgD, and IgE, were 
observed in the study, and asymptomatic, transient decreases in total protein 
and albumin content were observed in subjects in the 60 mg/kg group and 
the 15 and 30 mg/kg multiple-dose groups. M281 was well tolerated and no 
severe, treatment-associated AEs occurred.

Phase 2 study (NCT03772587): A randomized, double-blind, placebo-
controlled, phase 2 clinical study randomized 68 patients with gMG to four 
nipocalimab treatment groups (5 mg/kg Q4W, 30 mg/kg Q4W, 60 mg/kg Q2W, 
and 60 mg/kg single dose) and one placebo group (Q2W). Data obtained 
from the study from Momenta (2020), indicated that across the 4 dosing 
groups, 52% of patients who received nipocalimab had rapid, significant, 
and durable improvement in MG-ADL scores (≥ 2 points from baseline for at 
least 4 consecutive weeks) compared with 15% for placebo-treated patients 
(P = 0.017). A substantial correlation was observed between IgG reduction 
and clinical benefit in the nipocalimab group (P < 0.0001) (Momenta, 2020). 

Nipocalimab showed good safety and efficacy and no serious, nipocalimab-
associated AEs were reported (Momenta, 2020). Meanwhile, nipocalimab 
is also in phase 2 clinical studies relating to warm autoimmune hemolytic 
anemia (NCT04119050) and early-onset, severe, hemolytic disease of the 
fetus and newborn (NCT03842189).

SYNT001
SYNT001 is a humanized, de-immunized IgG4 monoclonal antibody harboring 
a S241P mutation. SYNT001 binds to hFcRn at both neutral and acidic pHs, 
thereby disrupting IgG homeostasis and achieving a reduction in serum IgG 
levels (Laurence Blumberg et al., 2017; Blumberg et al., 2019).

Preclinical studies: SYNT001 was well tolerated in non-human primates and 
induced a dose-dependent decrease in serum IgG (Laurence Blumberg et al., 
2017).

Phase 1a study (NCT03643627): This was a SAD, randomized (6:2), double-
blind, placebo-controlled phase 1a trial enrolling 31 healthy male volunteers 
to assess the safety, PK, and PD of SYNT001 (Blumberg et al., 2019). Subjects 
were randomized to receive 1, 3, 10, or 30 mg/kg SYNT001 or placebo. Total 
IgG and all IgG subclasses in serum showed a reversible, dose-dependent 
reduction in healthy volunteers receiving SYNT001, with a minimum reduction 
of approximately 46.21% in total IgG levels in the 30 mg/kg group at 5 days 
post-dose and an approximately 27.33% reduction in total IgG levels relative 
to baseline on day 28 (Blumberg et al., 2019). In addition, SYNT001 also led to 
a dose-dependent reduction in circulating immune complexes (CICs), with CIC 
levels declining by 18.98%, 29.41%, and 48.39% in the 3, 10, and 30 mg/kg  
groups, respectively (Blumberg et al., 2019). This indicated that SYNT001 not 
only accelerated the degradation of endogenous IgG but also participated 
in the degradation of CICs. SYNT001 showed good safety and no serious AEs  
were reported. The most common TEAE was headache.

Phase 2 clinical studies in patients with pemphigus foliaceus and pemphigus 
vulgaris showed that SYNT001 reduces pathogenic antibody levels and 
controls disease activity, indicating that it has marked therapeutic potential in 
the treatment of pemphigus (Werth et al., 2021). However, SYNT001 has not 
been further evaluated in the treatment of MG.

Conclusions and Outlook
MG is a disabling autoimmune disease that markedly affects the quality of 
life of patients and imposes a heavy burden on families and society. Existing 
therapeutic options are restricted by low efficacy and safety; however, 
research on FcRn inhibitors has begun to address these limitations in 
the treatment of MG. Humanized FcRn inhibitors have several potential 
advantages in the treatment of this condition. (1) They can bind FcRn with 
high affinity on the cell surface; (2) they have a higher affinity for FcRn than 
wild-type IgG in acidic endosomes; (3) they increase IgG clearance in vivo 
without affecting IgG production; (4) because IgA, IgD, IgE, and IgM recycling 
is not dependent on FcRn, targeting FcRn does not affect their serum levels, 
thus minimizing the risk of infection; (5) they have no effect on albumin 
levels or the metabolism of circulating albumin (albumin and IgG bind to 
FcRn at different sites); (6) preliminary studies have not found effects on 
immune cells (e.g., T cells, NK cells), cytokines, or complement, thus avoiding 
many of the immunosuppression-related side effects; (7) they do not affect 
FcRn expression or turnover, and maintenance treatment is achievable; (8) 
humanized FcRn inhibitors potentially offer a more cost-effective long-term 
option, particularly if they can be administered subcutaneously, as this can 
be done in an outpatient setting or at home. These observations highlight the 
unparalleled advantages of FcRn inhibitors over existing immunotherapeutic 
drugs.

Despite these advantages, the effects of long-term treatment with FcRn 
inhibitors remain to be fully elucidated. FcRn inhibitors may lead to as yet 
unidentified AEs or they may be potentially immunogenic, such as that seen 
with ABY039, a phase 1 clinical trial that was discontinued in 2020 for this 
reason. Additionally, during treatment with some FcRn inhibitors (batoclimab 
and nipocalimab), drug-related reductions in albumin concentrations 
have been detected, although the decreases were reversible and usually 
asymptomatic (Ling et al., 2019; Yan et al., 2022). Further studies are needed 
to clarify the exact mechanisms underlying these AEs and their long-term 
effects. Although available data suggest that IgA, IgM, complement, T cells, 
and NK cells may not be affected by FcRn inhibitors, it is unknown whether 
they can increase the risk of coronavirus infection during the COVID-19 
pandemic, and FcRn inhibitors should be used with caution in patients with 
novel coronavirus pneumonia. Available evidence suggests that most FcRn 
inhibitor-related AEs are mild and no systemic infectious events have been 
reported. Nonetheless, FcRn inhibitors remove protective IgG as well as 
pathogenic IgG, which may increase the risk of infection. Whether FcRn 
inhibitors can cause infection requires further and extensive assessment, 
especially in the long term.

In conclusion, FcRn inhibitors have shown great potential and good prospects 
in the treatment of MG in several studies. However, further research on FcRn 
inhibitors is needed to clarify their efficacy and determine their potential as 
therapeutic options for MG.
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