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USE OF FCRN ANTAGONISTS FOR TREATMENT OF 

GENERALIZED MYASTHENIA GRAVIS 

RELATED APPLICATIONS 

5 This application claims priority to US Provisional Application No. 62/596,562, entitled 

"Use of FcRn Antagonists for Treatment of Generalized Myasthenia Gravis", filed December 8, 

2017, the contents of which are incorporated herein by reference in their entirety.  

BACKGROUND 

10 Myasthenia gravis (MG) is an autoimmune disorder characterized in most cases by T 

cell and antibody responses to neuromuscular junction (NMJ) proteins such as skeletal muscle 

nicotinic acetylcholine receptor (AChR) or, less frequently, a muscle-specific tyrosine kinase 

(MuSK) involved in AChR clustering. The disease affects males and females in equal ratio 

although the incidence in females peaks in the 3rd decade as compared to males in whom the 

15 peak age at onset is in the 6th or 7th decade. Mortality from MG is approximately 4%, mostly 

due to respiratory failure. Approximately 60,000 (14-20 per 100,000) of U.S. individuals are 

affected.  

Antibodies, especially IgG, play a predominant role in the pathogenesis and the 

treatment of MG. High-affinity anti-AChR antibodies bind to the muscle endplate, leading to 

20 AChR dysfunction or loss via activation of complement, cross-linking of AChR receptors, or 

direct blockade of acetylcholine binding sites, thereby leading to an impaired signal transduction 

and resulting muscle weakness. The muscle weakness fluctuates with activity, and periods of 

rest offer only a temporary reprieve. MG may initially present with ocular muscle weakness 

affecting eye and eyelid movement, referred to as ocular MG (oMG). Ten percent of subjects 

25 have disease limited to ocular muscles. Ninety percent of subjects have generalized MG (gMG), 

with muscle weakness involving neck, head, spine, bulbar, respiratory, and/or limb muscles.  

Bulbar weakness refers to muscles controlled by nerves originating from the bulb-like part of the 

brainstem and manifests as difficulty in talking, chewing, swallowing, and control of the head.  

MG may cause life-threatening respiratory failure, referred to as myasthenic crisis. About 15% 

30 to 20% of subjects will experience a myasthenic crisis during the course of their disease, 75% 

within 2 years of diagnosis, requiring hospitalization and ventilatory support.  

Generalized MG is typically managed with acetycholinesterase inhibitors and 

immunosuppressive therapies (ISTs). Acute exacerbations are treated using either therapeutic 
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plasma exchange (PE), immunoadsorption (IA) or intravenous immunoglobulin (IVIg).  

However, these therapeutic options can suffer from severe side effects and/or comorbidities.  

Moreover, some subjects do not respond adequately to ISTs, or cannot tolerate ISTs, and 

those who require repeated treatments with plasma exchange (PE) and/or intravenous 

5 immunoglobulin (IVIg) to maintain clinical stability. Thus, there is an urgent need in the art for 

new therapeutic approaches to rapidly clear pathogenic anti-AChR autoantibodies in MG.  

SUMMARY 

The present disclosure provides novel methods of treating myasthenia gravis, including 

0 generalized myasthenia gravis, in a subject. These methods generally comprise administering 

to the subject an effective amount of an isolated FcRn antagonist that binds specifically to FcRn 

with increased affinity and reduced pH dependence relative to native Fc region. The disclosed 

methods are particularly useful for treating antibody-mediated disorders such as generalized 

myasthenia gravis.  

5 Accordingly, in a first aspect, the present invention provides a method of treating 

generalized myasthenia gravis (gMG) in a subject, the method comprising administering to the 

subject an effective amount of an FcRn antagonist, wherein the FcRn antagonist consists of a 

variant IgG1 Fc region, wherein the variant Fc region comprises two Fc domains each 

comprising amino acids Y, T, E, K, F, and Y at EU positions 252, 254, 256, 433, 434, and 436, 

'0 respectively, thereby treating gMG in the subject.  

In a second aspect, the present invention provides the use of an FcRn antagonist for 

treating gMG in a subject, the treatment comprising administering to the subject an effective 

amount of the FcRn antagonist, wherein the FcRn antagonist consists of a variant IgG1 Fc 

region, wherein the variant Fc region comprises two Fc domains each comprising amino acids 

.5 Y, T, E, K, F, and Y at EU positions 252, 254, 256, 433, 434, and 436, respectively 

In a third aspect, the present invention provides the use of an FcRn antagonist in the 

manufacture of a medicament for the treatment of gMG in a subject, the treatment comprising 

administering to the subject an effective amount of the FcRn antagonist, wherein the FcRn 

antagonist consists of a variant IgG1 Fc region, wherein the variant Fc region comprises two Fc 

30 domains each comprising amino acids Y, T, E, K, F, and Y at EU positions 252, 254, 256, 433, 

434, and 436, respectively.  

In a fourth aspect, the present invention provides a method of treating gMG in an adult 

human subject that is anti-AChR positive, comprising intravenously administering an FcRn 

antagonist to the subject once every week for four weeks, 

35 wherein the FcRn antagonist consists of a variant Fc region; 
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wherein the variant Fc region consists of two Fc domains which form a dimer; 

wherein the amino acid sequence of each of the Fc domains of the variant Fc region 

consists of the amino acid sequence set forth in SEQ ID NO: 2 or SEQ ID NO: 3; and 

wherein the FcRn antagonist is administered to the subject at a dose of about 10 mg/kg 

if the subject has a body weight less than 120 kg, and wherein the FcRn antagonist is 

administered to the subject at a dose of 1200 mg if the subject has a body weight of 120 kg or 

more.  

In a fifth aspect, the present invention provides the use of an FcRn antagonist for 

treating gMG in an adult human subject that is anti-AChR positive, the treatment comprising 

intravenously administering the FcRn antagonist to the subject once every week for four weeks, 

wherein the FcRn antagonist consists of a variant Fc region; 

wherein the variant Fc region consists of two Fc domains which form a dimer; 

wherein the amino acid sequence of each of the Fc domains of the variant Fc region 

consists of the amino acid sequence set forth in SEQ ID NO: 2 or SEQ ID NO: 3; and 

wherein the FcRn antagonist is administered to the subject at a dose of about 10 mg/kg 

if the subject has a body weight less than 120 kg, and wherein the FcRn antagonist is 

administered to the subject at a dose of 1200 mg if the subject has a body weight of 120 kg or 

more.  

In a sixth aspect, the present invention provides the use of an FcRn antagonist in the 

manufacture of a medicament for the treatment of gMG in an adult human subject that is anti

AChR positive, the treatment comprising intravenously administering the FcRn antagonist to the 

subject once every week for four weeks, 

wherein the FcRn antagonist consists of a variant Fc region; 

wherein the variant Fc region consists of two Fc domains which form a dimer; 

wherein the amino acid sequence of each of the Fc domains of the variant Fc region 

consists of the amino acid sequence set forth in SEQ ID NO: 2 or SEQ ID NO: 3; and 

wherein the FcRn antagonist is administered to the subject at a dose of about 10 mg/kg 

if the subject has a body weight less than 120 kg, and wherein the FcRn antagonist is 

administered to the subject at a dose of 1200 mg if the subject has a body weight of 120 kg or 

more.  

In a seventh aspect, the present invention provides a formulation when used for the 

method or use according to any one of the preceding aspects, wherein the formulation 

comprises: 
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an FcRn antagonist consisting of a variant Fc region, wherein said variant Fc region 

consists of two Fc domains which form a homodimer, wherein the amino acid sequence of each 

of the Fc domains consists of the amino acid sequence set forth in SEQ ID NO: 2 or SEQ ID 

NO: 3;25 mM sodium phosphate; 

100 mM sodium chloride; 

150 mM L-arginine hydrochloride; and 

0.02% (w/v) polysorbate 80; and 

wherein the formulation has a pH of about 6.7.  

In one aspect, the instant disclosure provides a method of treatment of myasthenia 

gravis, e.g., generalized myasthenia gravis, in a subject, the method comprising administering 

to the subject an effective amount of an isolated FcRn antagonist. The instant disclosure also 

provides an isolated FcRn antagonist for use in treating myasthenia gravis, e.g., generalized 

myasthenia gravis in a subject. The instant disclosure further provides use of an isolated FcRn 

antagonist, as described herein, in the manufacture of a medicament for the treatment of 

myasthenia gravis, e.g., generalized myasthenia gravis.  

In an embodiment, the isolated FcRn antagonist comprises a variant Fc region, or FcRn

binding fragment thereof.  

In certain embodiments, the Fc domains of the variant Fc region comprise the amino 

acids Y, T, E, K, F, and Y at EU positions 252, 254, 256, 433, 434, and 436 respectively.  

In certain embodiments, the FcRn antagonist is an anti-FcRn antibody comprising an 

antigen binding region comprising variable domains which specifically bind human FcRn.  

In certain embodiments, the FcRn antagonist does not comprise an antibody variable 

region. In certain embodiments, the FcRn antagonist does not comprise a CH1 domain. In 

certain embodiments, the FcRn antagonist does not comprise a free cysteine residue.  

In certain embodiments, the variant Fc region is a variant IgG Fc region. In certain 

embodiments, the variant Fc region is a variant IgG1 Fc region. In certain embodiments, the 

variant Fc region is a variant human IgG Fc region.  
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In certain embodiments, the amino acid sequence of the Fc domains of the variant Fc 

region comprises an amino acid sequence selected from the group consisting of SEQ ID NOs: 

1, 2, and 3.  

In certain embodiments, the amino acid sequence of the Fc domains of the variant Fc 

5 region consists of the amino acid sequence set forth in SEQ ID NO: 1.  

In certain embodiments, the amino acid sequence of the Fc domains of the variant Fc 

region consists of the amino acid sequence set forth in SEQ ID NO: 2.  

In certain embodiments, the amino acid sequence of the Fc domains of the variant Fc 

region consists of the amino acid sequence set forth in SEQ ID NO: 3.  

10 In certain embodiments, the isolated FcRn antagonist consists of a variant Fc region, 

wherein said variant Fc region consists of two Fc domains which form a homodimer, wherein 

the amino acid sequence of each of the Fc domains of the variant Fc region consists of SEQ ID 

NO: 1.  

In certain embodiments, the isolated FcRn antagonist consists of a variant Fc region, 

15 wherein said variant Fc region consists of two Fc domains which form a homodimer, wherein 

the amino acid sequence of each of the Fc domains of the variant Fc region consists of SEQ ID 

NO: 2.  

In certain embodiments, the isolated FcRn antagonist consists of a variant Fc region, 

wherein said variant Fc region consists of two Fc domains which form a homodimer, wherein 

20 the amino acid sequence of each of the Fc domains of the variant Fc region consists of SEQ ID 

NO: 3.  

In certain embodiments, the variant Fc region has an increased affinity for an Fc gamma 

receptor (FcyR) relative to the affinity of a wild-type IgG1 Fc region for the Fc gamma receptor.  

In certain embodiments, the variant Fc region binds to FcRn with increased affinity and 

25 reduced pH dependence relative to a native Fc region, for example a wild-type IgG Fc region, 

preferably a wild-type IgG1 Fc region.  

In certain embodiments, the variant Fc region has increased affinity for CD16a. In certain 

embodiments, the variant Fc region does not have increased affinity for CD16a.  

In certain embodiments, the Fc domains of the variant Fc region comprise an N-linked 

30 glycan at EU position 297.  

In certain embodiments, the Fc domains of the variant Fc region comprise a fucosylated 

N-linked glycan at EU position 297.  

In certain embodiments, the Fc domains of the variant Fc region comprise an N-linked 

glycan having a bisecting GIcNAc at EU position 297.  
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In certain embodiments, the Fc domains of the variant Fc region comprise an 

afucosylated N-linked glycan at EU position 297.  

In certain embodiments, the FcRn antagonist comprises a plurality of FcRn antagonist 

molecules, wherein at least 50% of the plurality of FcRn antagonist molecules comprise a 

5 variant Fc region or FcRn-binding fragment thereof.  

In certain embodiments, the FcRn antagonist is administered to the subject at least twice 

in 22 days.  

In certain embodiments, the FcRn antagonist is administered to the subject 1, 2, 3, 4, 5, 

6, 7, 8, 9, 10, 11, 12, 13, 14, 15, 16, 17, 18, 19, 20, 21, or 22 times in 22 days. In certain 

10 embodiments, the FcRn antagonist is administered to the subject at a frequency of once every 

1, 2, 3, 4, 5, 6, 7, 8, 9, 10, 11, 12, 13, 14, 15, 16, 17, 18, 19, 20, 21, or 22 days. In certain 

embodiments, the FcRn antagonist is administered to the subject at a frequency of once every 3 

days. In certain embodiments, the FcRn antagonist is administered to the subject at a frequency 

of once every 7 days.  

15 In certain embodiments, the FcRn antagonist is administered to the subject in a dose of 

between about 1 and about 200 mg/kg. In certain embodiments, the FcRn antagonist is 

administered to the subject in a dose of about 1, 2, 3, 5, 10, 20, 25, 30, 50, 70, 100, or 200 

mg/kg. In certain embodiments, the FcRn antagonist is administered to the subject in a dose of 

about 5 mg/kg. In certain embodiments, the FcRn antagonist is administered to the subject in a 

20 dose of about 10 mg/kg. In certain embodiments, the FcRn antagonist is administered to the 

subject in a dose of about 20 mg/kg. In certain embodiments, the FcRn antagonist is 

administered to the subject in a dose of about 25 mg/kg.  

In certain embodiments, the FcRn antagonist is administered to the subject in a dose 

selected from the group consisting of about 150, 300, 450, 600, 750, 900, 1050, and 1200 mg.  

25 In certain embodiments, the FcRn antagonist is administered to the subject in a dose of 

about 150 mg.  

In certain embodiments, the FcRn antagonist is administered to the subject in a dose of 

about 300 mg.  

In certain embodiments, the FcRn antagonist is administered to the subject in a dose of 

30 about 450 mg.  

In certain embodiments, at least one additional dose of the FcRn antagonist is 

administered to the subject. For example, treatment with the FcRn antagonist can continue on 

a chronic basis, e.g., weekly, biweekly, monthly, bimonthly, etc.  
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In certain embodiments, the FcRn antagonist is administered intravenously. In certain 

embodiments, the FcRn antagonist is administered subcutaneously. In certain embodiments, a 

first dose is administered to the subject intravenously, and one or more subsequent doses are 

administered subcutaneously. In certain aspects, the invention provides a method of treating 

5 generalized myasthenia gravis in a subject, the method comprising administering to the subject 

an isolated FcRn antagonist using a phased dosing schedule with an induction phase 

comprising about 1-5 doses of the isolated FcRn antagonist within 1 month, followed by a 

maintenance phase comprising a dose of FcRn antagonist every week (q1w), every two weeks 

(q2w), every three weeks (q3w), or every 4 weeks (q4w) thereafter, thereby treating the 

10 generalized myasthenia gravis in the subject. The invention also provides an isolated FcRn 

antagonist for use in treating myasthenia gravis in a subject, wherein the subject is administered 

the isolated FcRn antagonist using a phased dosing schedule with an induction phase 

comprising about 1-5 doses of the isolated FcRn antagonist within 1 month, followed by a 

maintenance phase comprising a dose of FcRn antagonist every week (q1w), every two weeks 

15 (q2w), every three weeks (q3w), or every 4 weeks (q4w) thereafter.  

In certain embodiments, the induction phase comprises administration of 1, 2, 3, 4, or 5 

doses of about 5mg/kg, about 10mg/kg, about 15 mg/kg or about 20 mg/kg of FcRn antagonist, 

In certain embodiments, the 1-5 doses of the induction phase are administered intravenously 

(i.v.).  

20 In certain embodiments, the maintenance phase doses comprise a fixed dose of about 

150 mg or about 300 mg of FcRn antagonist. In certain embodiments, the maintenance phase 

doses are administered on an as-needed basis depending on clinical symptoms or clinical 

status of the subject. In certain embodiments, the maintenance phase doses are administered 

subcutaneously (s.c.) to the subject.  

25 In certain embodiments, the first 1, 2, 3, or 4 doses are administered to the subject 

intravenously, and 1, 2, 3, or 4 subsequent doses are administered to the subject 

subcutaneously.  

In certain embodiments, the first 4 doses are administered to the subject intravenously, 

and 1, 2, 3, or 4 subsequent doses are administered to the subject subcutaneously.  

30 In certain embodiments, 1 dose is administered to the subject intravenously, and 4 

subsequent doses are administered to the subject subcutaneously.  

In certain embodiments, 2 doses are administered to the subject intravenously, and 4 

subsequent doses are administered to the subject subcutaneously.  
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In one aspect, the instant disclosure provides a method of treating generalized 

myasthenia gravis in a subject, the method comprising administering to the subject a plurality of 

doses of an isolated FcRn antagonist, wherein one or more doses of the FcRn antagonist are 

administered intravenously to the subject in a dose of about 10 mg/kg per dose, and one or 

5 more subsequent doses of the FcRn antagonist are administered subcutaneously to the subject 

in a dose of about 150 mg per dose, thereby treating the generalized myasthenia gravis in the 

subject. The instant disclosure also provides an isolated FcRn antagonist for use in treating 

generalized myasthenia gravis in a subject, wherein the subject is administered a plurality of 

doses of the isolated FcRn antagonist, wherein one or more doses of the FcRn antagonist are 

10 administered intravenously to the subject in a dose of about 10 mg/kg per dose, and one or 

more subsequent doses of the FcRn antagonist are administered subcutaneously to the subject 

in a dose of about 150 mg per dose.  

In one aspect, the instant disclosure provides a method of treating generalized 

myasthenia gravis in a subject, the method comprising administering to the subject more than 

15 one dose of an isolated FcRn antagonist, wherein one or more doses of the FcRn antagonist 

are administered intravenously to the subject in a dose of about 10 mg/kg per dose, and one or 

more subsequent doses of the FcRn antagonist are administered subcutaneously to the subject 

in a dose of about 300 mg per dose, thereby treating the generalized myasthenia gravis in the 

subject. The instant disclosure also provides an isolated FcRn antagonist for use in treating 

20 generalized myasthenia gravis in a subject, wherein the subject is administered more than one 

dose of the isolated FcRn antagonist, wherein one or more doses of the FcRn antagonist are 

administered intravenously to the subject in a dose of about 10 mg/kg per dose, and one or 

more subsequent doses of the FcRn antagonist are administered subcutaneously to the subject 

in a dose of about 300 mg per dose.  

25 In certain embodiments, 1, 2, 3, or 4 doses are administered to the subject 

intravenously, and wherein 1, 2, 3, or 4 subsequent doses are administered to the subject 

subcutaneously.  

In certain embodiments, 1 dose is administered to the subject intravenously and 1 

subsequent dose is administered to the subject subcutaneously.  

30 In certain embodiments, 1 dose is administered to the subject intravenously and 2 

subsequent doses are administered to the subject subcutaneously.  

In certain embodiments, 1 dose is administered to the subject intravenously and 3 

subsequent doses are administered to the subject subcutaneously.  
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In certain embodiments, 1 dose is administered to the subject intravenously and 4 

subsequent doses are administered to the subject subcutaneously.  

In certain embodiments, 2 doses are administered to the subject intravenously and 1 

subsequent dose is administered to the subject subcutaneously.  

5 In certain embodiments, 2 doses are administered to the subject intravenously and 2 

subsequent doses are administered to the subject subcutaneously.  

In certain embodiments, 2 doses are administered to the subject intravenously and 3 

subsequent doses are administered to the subject subcutaneously.  

In certain embodiments, 2 doses are administered to the subject intravenously and 4 

10 subsequent doses are administered to the subject subcutaneously.  

In certain embodiments, 3 doses are administered to the subject intravenously and 1 

subsequent dose is administered to the subject subcutaneously.  

In certain embodiments, 3 doses are administered to the subject intravenously and 2 

subsequent doses are administered to the subject subcutaneously.  

15 In certain embodiments, 3 doses are administered to the subject intravenously and 3 

subsequent doses are administered to the subject subcutaneously.  

In certain embodiments, 3 doses are administered to the subject intravenously and 4 

subsequent doses are administered to the subject subcutaneously.  

In certain embodiments, 4 doses are administered to the subject intravenously and 1 

20 subsequent dose is administered to the subject subcutaneously.  

In certain embodiments, 4 doses are administered to the subject intravenously and 2 

subsequent doses are administered to the subject subcutaneously.  

In certain embodiments, 4 doses are administered to the subject intravenously and 3 

subsequent doses are administered to the subject subcutaneously.  

25 In certain embodiments, 4 doses are administered to the subject intravenously and 4 

subsequent doses are administered to the subject subcutaneously.  

In certain embodiments, the one or more subcutaneous doses are administered at a 

frequency selected from the group consisting of about daily, about weekly, about biweekly, and 

about monthly.  

30 In certain embodiments, one or more doses of the FcRn antagonist are administered as 

a retreatment, a maintenance dose, or a tapering dose.  

In certain embodiments, the FcRn antagonist is administered to the subject 

simultaneously with an additional therapeutic agent. In certain embodiments, the FcRn 

antagonist is administered to the subject sequentially with an additional therapeutic agent.  
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In certain embodiments, the dosage of the additional therapeutic agent is tapered in 

conjunction with treatment with the FcRn antagonist.  

In certain embodiments, administration of the isolated FcRn antagonist treats one or 

more exacerbations of the generalized myasthenia gravis.  

5 In certain embodiments, administration of the isolated FcRn antagonist improves one or 

more clinical symptoms of the generalized myasthenia gravis selected from the group consisting 

of ocular muscle fatigue or weakness, skeletal muscle fatigue or weakness, respiratory muscle 

fatigue or weakness, disabling fatigue, slurred speech, choking, impaired swallowing, double or 

blurred vision, immobility requiring assistance, shortness of breath, and respiratory failure.  

10 In certain embodiments, administration of the isolated FcRn antagonist improves one or 

more therapeutic evaluation scores in the subject selected from the group consisting of 

Quantitative Myasthenia Gravis (QMG) score, Myasthenia Gravis activities of daily living (MG

ADL) score, Myasthenia Gravis composite (MGC) score, 15-item Quality of life scale for 

Myasthenia Gravis (MGQoL15r), and EuroQol 5 Dimension (EQ-5D) score.  

15 In certain embodiments, the score on at least one scale selected from the group 

consisting of QMG, MG-ADL, MGC, MGQoL15r, and EQ-5D is improved by at least one point at 

day 8, 15, 22, 29, or 36 compared to a baseline score as measured using the same scale prior 

to administration of the isolated FcRn antagonist at day 1.  

In certain embodiments, the QMG score is improved at day 8, 15, 22, 29, or 36 

20 compared to a baseline QMG score as measured prior to administration of the isolated FcRn 

antagonist at day 1. In certain embodiments, the QMG score is decreased by at least 3 points at 

day 8, 15, 22, 29, or 36 compared to a baseline QMG score as measured prior to administration 

of the isolated FcRn antagonist at day 1. In certain embodiments, the QMG score is decreased 

by at least 4 points at day 8, 15, 22, 29, or 36 compared to a baseline QMG score as measured 

25 prior to administration of the isolated FcRn antagonist at day 1.  

In certain embodiments, the MG-ADL score is improved at day 8, 15, 22, 29, or 36 

compared to a baseline MG-ADL score as measured prior to administration of the isolated FcRn 

antagonist at day 1. In certain embodiments, the MG-ADL score is decreased by at least 2 

points at day 8, 15, 22, 29, or 36 compared to a baseline MG-ADL score as measured prior to 

30 administration of the isolated FcRn antagonist at day 1. In certain embodiments, the MG-ADL 

score is decreased by at least 3 points at day 8, 15, 22, 29, or 36 compared to a baseline MG

ADL score as measured prior to administration of the isolated FcRn antagonist at day 1.  

In certain embodiments, the MGC score is improved at day 8, 15, 22, 29, or 36 

compared to a baseline MGC score as measured prior to administration of the isolated FcRn 
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antagonist at day 1. In certain embodiments, the MGQoL15r score is improved at day 8, 15, 22, 

29, or 36 compared to a baseline MGQoL15r score as measured prior to administration of the 

isolated FcRn antagonist at day 1. In certain embodiments, the EQ-5D score is improved at day 

8, 15, 22, 29, or 36 compared to a baseline EQ-5D score as measured prior to administration of 

5 the isolated FcRn antagonist at day 1.  

In certain embodiments, administration of the isolated FcRn antagonist reduces the 

serum level of at least one IgG antibody selected from the group consisting of total serum IgG, 

anti-acetylcholine receptor (AChR) antibody, anti-MuSK antibody, and anti-LRP4 antibody. In 

certain embodiments, the at least one IgG antibody is total serum IgG antibody. In certain 

10 embodiments, the at least one IgG antibody is an anti-AChR antibody. In certain embodiments, 

the at least one IgG antibody is an anti-MuSK antibody. In certain embodiments, the at least one 

IgG antibody is an anti-LRP4 antibody.  

In certain embodiments, the FcRn antagonist is administered to the subject 1, 2, 3, 4, 5, 

6, 7, 8, 9, 10, 11, 12, 13, 14, 15, 16, 17, 18, 19, 20, 21, or 22 times in 22 days, and the serum 

15 level of the at least one IgG antibody is reduced at day 8, 15, 22, 29, or 36 compared to a 

baseline serum level of the at least one IgG antibody as measured prior to administration of the 

isolated FcRn antagonist at day 1. In certain embodiments, the serum level of the at least one 

IgG antibody is reduced by at least about 25% at day 8, 15, 22, 29, or 36. In certain 

embodiments, the serum level of the at least one IgG antibody is reduced by at least about 50% 

20 atday8,15,22,29,or 36.  

In certain embodiments, the subject has a QMG score of at least 11 points with no more 

than 25% of the total points due to ocular symptoms as measured prior to first administration of 

the isolated FcRn antagonist.  

In certain embodiments, the subject has a MG-ADL score of at least 5 points with no 

25 more than 25% of the total points due to ocular symptoms as measured prior to first 

administration of the isolated FcRn antagonist.  

In certain embodiments, the generalized myasthenia gravis is not responsive to a 

standard myasthenia gravis therapy selected from the group consisting of intravenous 

immunoglobulin (IVg), plasmapheresis, azathioprine, non-steroidal immunosuppressant drugs, 

30 steroids, cholinesterase inhibitors, immunoadsorption, and eculizumab.  

In certain embodiments, the subject is intolerant to a standard myasthenia gravis therapy 

selected from the group consisting of intravenous immunoglobulin (IVIg), plasmapheresis, 

azathioprine, non-steroidal immunosuppressant drugs, steroids, cholinesterase inhibitors, 

immunoadsorption, and eculizumab.  
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In certain embodiments, the subject is positive for auto-antibodies binding to nicotinic 

acetylcholine receptor (anti-AChR) (anti-AChR antibody positive). In certain embodiments, the 

subject is negative for auto-antibodies binding to nicotinic acetylcholine receptor (anti-AChR) 

(anti-AChR antibody negative).  

5 In certain embodiments, the subject is anti-MuSK antibody positive. In certain 

embodiments, the subject is anti-MuSK antibody negative.  

In certain embodiments, the subject is anti-LRP4 antibody positive. In certain 

embodiments, the subject is anti-LRP4 antibody negative.  

In certain embodiments, the subject is a human. In certain embodiments, the subject is 

10 an adult human.  

An aspect of the invention is a method of treating generalized myasthenia gravis (MG) in 

a subject, the method comprising administering to the subject an effective amount of an isolated 

FcRn antagonist, thereby treating MG in the subject, wherein: 

the subject, prior to first administration of the isolated FcRn antagonist, has confirmed 

15 diagnosis generalized MG, has Class ll-IVa disease according to the Myasthenia Gravis 

Foundation of America (MGFA) classification system, and has an MG-ADL score of at least 5 

with more than 50% of the score attributable to non-ocular items, 

the isolated FcRn antagonist consists of a variant Fc region, wherein said variant Fc 

region consists of two Fc domains which form a homodimer, wherein the amino acid sequence 

20 of each of the Fc domains of the variant Fc region consists of SEQ ID NO: 2, and 

the isolated FcRn antagonist is administered to the subject in a dose of about 10 mg/kg.  

Also provided in accordance with this aspect of the invention is an isolated FcRn 

antagonist for use in a method of treating myasthenia gravis (MG) in a subject, the method 

comprising administering to the subject an effective amount of the isolated FcRn antagonist, 

25 thereby treating MG in the subject, wherein: 

the subject, prior to first administration of the isolated FcRn antagonist, has confirmed 

diagnosis generalized MG, has Class ll-IVa disease according to the Myasthenia Gravis 

Foundation of America (MGFA) classification system, and has an MG-ADL score of at least 5 

with more than 50% of the score attributable to non-ocular items, 

30 the isolated FcRn antagonist consists of a variant Fc region, wherein said variant Fc 

region consists of two Fc domains which form a homodimer, wherein the amino acid sequence 

of each of the Fc domains of the variant Fc region consists of SEQ ID NO: 2, and 

the isolated FcRn antagonist is administered to the subject in a dose of about 10 mg/kg.  
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An aspect of the invention is a method of treating generalized myasthenia gravis in a 

subject, the method comprising administering to the subject an isolated FcRn antagonist using a 

phased dosing schedule with an induction phase comprising about 1-5 doses of the isolated 

FcRn antagonist within 1 month, followed by a maintenance phase comprising a dose of FcRn 

5 antagonist every week (q1w), every two weeks (q2w), every three weeks (q3w), or every 4 

weeks (q4w) thereafter, thereby treating the generalized myasthenia gravis in the subject, 

wherein: 

the subject, prior to first administration of the isolated FcRn antagonist, has confirmed 

diagnosis generalized MG, has Class ll-IVa disease according to the Myasthenia Gravis 

10 Foundation of America (MGFA) classification system, and has an MG-ADL score of at least 5 

with more than 50% of the score attributable to non-ocular items, 

the isolated FcRn antagonist consists of a variant Fc region, wherein said variant Fc 

region consists of two Fc domains which form a homodimer, wherein the amino acid sequence 

of each of the Fc domains of the variant Fc region consists of SEQ ID NO: 2, and 

15 the isolated FcRn antagonist is administered to the subject in a dose of about 10 mg/kg.  

Also provided in accordance with this aspect of the invention is an isolated FcRn 

antagonist for use in a method of treating myasthenia gravis (MG) in a subject, the method 

comprising administering to the subject the isolated FcRn antagonist using a phased dosing 

schedule with an induction phase comprising about 1-5 doses of the isolated FcRn antagonist 

20 within 1 month, followed by a maintenance phase comprising a dose of FcRn antagonist every 

week (q1w), every two weeks (q2w), every three weeks (q3w), or every 4 weeks (q4w) 

thereafter, thereby treating the generalized myasthenia gravis in the subject, wherein: 

the subject, prior to first administration of the isolated FcRn antagonist, has confirmed 

diagnosis generalized MG, has Class ll-IVa disease according to the Myasthenia Gravis 

25 Foundation of America (MGFA) classification system, and has an MG-ADL score of at least 5 

with more than 50% of the score attributable to non-ocular items, 

the isolated FcRn antagonist consists of a variant Fc region, wherein said variant Fc 

region consists of two Fc domains which form a homodimer, wherein the amino acid sequence 

of each of the Fc domains of the variant Fc region consists of SEQ ID NO: 2, and 

30 the isolated FcRn antagonist is administered to the subject in a dose of about 10 mg/kg.  

An aspect of the invention is a method of treating generalized myasthenia gravis in a 

subject, the method comprising administering to the subject an isolated FcRn antagonist using a 

phased dosing schedule with an induction phase comprising about 1-5 doses of the isolated 

FcRn antagonist within 1 month, followed by a maintenance phase comprising one or more 
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cycles as needed based on clinical need thereafter, each cycle comprising administering to the 

subject about 1-5 doses of the isolated FcRn antagonist within 1 month, thereby treating the 

generalized myasthenia gravis in the subject, wherein: 

the subject, prior to first administration of the isolated FcRn antagonist in the induction 

5 phase, has confirmed diagnosis generalized MG, has Class ll-IVa disease according to the 

Myasthenia Gravis Foundation of America (MGFA) classification system, and has an MG-ADL 

score of at least 5 with more than 50% of the score attributable to non-ocular items, 

the subject, prior to first administration of the isolated FcRn antagonist in any cycle of the 

maintenance phase, has an MG-ADL score of at least 5 with more than 50% of the score 

10 attributable to non-ocular items, 

the isolated FcRn antagonist consists of a variant Fc region, wherein said variant Fc 

region consists of two Fc domains which form a homodimer, wherein the amino acid sequence 

of each of the Fc domains of the variant Fc region consists of SEQ ID NO: 2, and 

the isolated FcRn antagonist is administered to the subject in a dose of about 10 mg/kg.  

15 Also provided in accordance with this aspect of the invention is an isolated FcRn 

antagonist for use in a method of treating myasthenia gravis (MG) in a subject, the method 

comprising administering to the subject the isolated FcRn antagonist using a phased dosing 

schedule with an induction phase comprising about 1-5 doses of the isolated FcRn antagonist 

within 1 month, followed by a maintenance phase comprising one or more cycles as needed 

20 based on clinical need thereafter, each cycle comprising administering to the subject about 1-5 

doses of the isolated FcRn antagonist within 1 month, thereby treating the generalized 

myasthenia gravis in the subject, wherein: 

the subject, prior to first administration of the isolated FcRn antagonist in the induction 

phase, has confirmed diagnosis generalized MG, has Class ll-IVa disease according to the 

25 Myasthenia Gravis Foundation of America (MGFA) classification system, and has an MG-ADL 

score of at least 5 with more than 50% of the score attributable to non-ocular items, 

the subject, prior to first administration of the isolated FcRn antagonist in any cycle of the 

maintenance phase, has an MG-ADL score of at least 5 with more than 50% of the score 

attributable to non-ocular items, 

30 the isolated FcRn antagonist consists of a variant Fc region, wherein said variant Fc 

region consists of two Fc domains which form a homodimer, wherein the amino acid sequence 

of each of the Fc domains of the variant Fc region consists of SEQ ID NO: 2, and 

the isolated FcRn antagonist is administered to the subject in a dose of about 10 mg/kg.  
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In certain embodiments in accordance with each of the foregoing aspects and 

embodiments, the subject is an adult human with generalized myasthenia gravis.  

In certain embodiments in accordance with each of the foregoing aspects and 

embodiments, the subject is an adult human with generalized myasthenia gravis whose 

5 symptoms are inadequately controlled with acetylcholinesterase inhibitors, steroids, or 

immunosuppressive therapies.  

In certain embodiments in accordance with each of the foregoing aspects and 

embodiments, the subject is an adult human with generalized myasthenia gravis who is positive 

for auto-antibodies binding to nicotinic acetylcholine receptor (anti-AChR).  

10 In certain embodiments in accordance with each of the foregoing aspects and 

embodiments, the subject is an adult human with generalized myasthenia gravis who is positive 

for auto-antibodies binding to nicotinic acetylcholine receptor (anti-AChR antibodies) and whose 

symptoms are inadequately controlled with acetylcholinesterase inhibitors, steroids, or 

immunosuppressive therapies.  

15 Alternatively, in certain embodiments in accordance with each of the foregoing aspects 

and embodiments, the subject is an adult human with generalized myasthenia gravis who is 

negative for auto-antibodies binding to nicotinic acetylcholine receptor (anti-AChR).  

Alternatively, in certain embodiments in accordance with each of the foregoing aspects 

and embodiments, the subject is an adult human with generalized myasthenia gravis who is 

20 negative for auto-antibodies binding to nicotinic acetylcholine receptor (anti-AChR) and whose 

symptoms are inadequately controlled with acetylcholinesterase inhibitors, steroids, or 

immunosuppressive therapies.  

Alternatively, in certain embodiments in accordance with each of the foregoing aspects 

and embodiments, the subject is an adult human with generalized myasthenia gravis who is 

25 positive for auto-antibodies binding to nicotinic acetylcholine receptor (anti-AChR) and positive 

for auto-antibodies binding to muscle-specific kinase (MuSK).  

Alternatively, in certain embodiments in accordance with each of the foregoing aspects 

and embodiments, the subject is an adult human with generalized myasthenia gravis who is 

positive for auto-antibodies binding to nicotinic acetylcholine receptor (anti-AChR) and positive 

30 for auto-antibodies binding to muscle-specific kinase (MuSK) and whose symptoms are 

inadequately controlled with acetylcholinesterase inhibitors, steroids, or immunosuppressive 

therapies.  

Alternatively, in certain embodiments in accordance with each of the foregoing aspects 

and embodiments, the subject is an adult human with generalized myasthenia gravis who is 
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negative for auto-antibodies binding to nicotinic acetylcholine receptor (anti-AChR) and negative 

for auto-antibodies binding to muscle-specific kinase (MuSK).  

Alternatively, in certain embodiments in accordance with each of the foregoing aspects 

and embodiments, the subject is an adult human with generalized myasthenia gravis who is 

5 negative for auto-antibodies binding to nicotinic acetylcholine receptor (anti-AChR) and negative 

for auto-antibodies binding to muscle-specific kinase (MuSK) and whose symptoms are 

inadequately controlled with acetylcholinesterase inhibitors, steroids, or immunosuppressive 

therapies.  

10 BRIEF DESCRIPTION OF THE DRAWINGS 

Fig. 1 depicts a schematic of the study design for the ARGX-113-1602 Phase || clinical 

trial protocol.  

Fig. 2 is a table of the schedule of assessments for the ARGX-113-1602 Phase || clinical 

trial protocol.  

15 Fig. 3 is a table to assess MG symptoms using the Myasthenia Gravis-Activities (MG

ADL) assessment criteria.  

Fig. 4 depicts the Quantitative Myasthenia Gravis (QMG) Testing Form.  

Fig. 5 depicts the Myasthenia Gravis Composite (MGC) Score sheet.  

Fig. 6 is a table to assess the 15-Item Quality of Life Scale for Myasthenia Gravis 

20 (MGQoL15r).  

Fig. 7A is a graph depicting serum levels of ARGX-113 in humans.  

Fig. 7B is a graph depicting total IgG serum levels after ARGX-113 and placebo 

treatment over 11 weeks.  

Fig. 7C is a graph depicting individual serum anti-AChR autoantibody profiles relative to 

25 baseline levels.  

Fig. 8 is four graphs depicting IgG subtype serum levels after ARGX-113 and placebo 

treatment over 11 weeks.  

Fig. 9 is a bar graph depicting improvement of at least 2 points in MG-ADL for a period 

of at least 6 weeks in patients treated with placebo or ARGX-113 as described herein.  

30 Fig. 10 is a pair of graphs depicting changes from baseline in MG-ADL (ADL) and QMG 

scores at day 29 in patients treated with placebo or ARGX-113 as described herein.  

Fig. 11A is four graphs depicting changes from baseline in QMG, MG-ADL, MGC, and 

MG-QoL15r over 11 weeks. Values are mean standard error. Negative score is indicative of 

clinical improvement. Dotted line delineates clinical significance zone. Arrows on the X-axis 
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indicate time points of treatment administration; *stars indicate statistically significant change 

from baseline (p:0.05).  

Fig. 11B is a pair of bar graphs depicting minimum point improvements on the outcome 

measures of the MG-ADL scale on day 29 and 36, i.e. the study days where the 

5 pharmacodynamic effect was maximal; percentages of patients showing a clinical improvement 

of at least the specified value are indicated next to the bars. SE = standard error.  

Fig. 12 depicts a schematic of the study design for the ARGX-113 Phase Ill clinical trial 

protocol. SOC, standard of care; EOS, end of study.  

Fig. 13 depicts a schematic of the study design for the ARGX-113 Phase Ill clinical trial 

10 protocol in the ADAPT Study (Example 4). EoS, end of study; Prim. EP, primary endpoint; SEB, 

study entry baseline; SOC, standard of care; TCn, treatment cycle(number); TCnB, treatment 

cycle(number) baseline.  

Fig. 14 depicts a schematic of the study design for the ARGX-113 Phase Ill clinical trial 

protocol in the ADAPT+ Study (Example 5). EOS, end of study; ITSnV, inter-treatment 

15 sequence(number) visit; SEB, study entry baseline; SOC, standard of care; TSnB, treatment 

sequence(number) baseline; TSnV, treatment sequence(number) visit.  

DETAILED DESCRIPTION 

The present disclosure provides novel methods of treating myasthenia gravis, including 

20 in particular generalized myasthenia gravis, in a subject. These methods generally comprise 

administering to the subject an effective amount of an isolated FcRn antagonist. In certain 

embodiments, the isolated FcRn antagonist binds specifically to FcRn with increased affinity 

and reduced pH dependence relative to native Fc region. In certain embodiments, the isolated 

FcRn antagonist binds specifically to FcRn with increased affinity and reduced pH dependence 

25 relative to a wild-type IgG Fc region. In certain embodiments, the isolated FcRn antagonist 

binds specifically to FcRn with increased affinity and reduced pH dependence relative to a wild

type IgG1 Fc region.  

I. Definitions 

30 Unless otherwise defined herein, scientific and technical terms used in connection with 

the present invention shall have the meanings that are commonly understood by those of 

ordinary skill in the art. The meaning and scope of the terms should be clear, however, in the 

event of any latent ambiguity, definitions provided herein take precedent over any dictionary or 

extrinsic definition. Further, unless otherwise required by context, singular terms shall include 
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pluralities and plural terms shall include the singular. Generally, nomenclature used in 

connection with, and techniques of, cell and tissue culture, molecular biology, immunology, 

microbiology, genetics and protein and nucleic acid chemistry and hybridization described 

herein are those well-known and commonly used in the art.  

5 In order that the present invention may be more readily understood, certain terms are 

first defined.  

As used herein the term "FcRn antagonist" refers to any agent comprising an Fc region 

(e.g., a variant Fc region disclosed herein) that binds specifically to FcRn through the Fc region 

and inhibits the binding of immunoglobulin to FcRn, with the proviso that the agent is not a 

10 naturally occurring antibody. In certain embodiments, the FcRn antagonist is not a full length 

IgG antibody. In certain embodiments, the FcRn antagonist is a monoclonal antibody. In certain 

embodiments, the FcRn antagonist is a monoclonal antibody characterized by complementarity 

determining regions (CDRs) specific for FcRn. In certain embodiments, the FcRn antagonist is 

ARGX-113.  

15 As used herein, the term "Fc region" refers to the portion of a native immunoglobulin 

formed by the Fc domains of its two heavy chains. A native Fc region is homodimeric.  

As used herein, the term "variant Fc region" refers to an Fc region with one or more 

alterations relative to a native Fc region. Alteration can include amino acid substitutions, 

additions and/or deletions, linkage of additional moieties, and/or alteration the native glycans. In 

20 certain embodiments the term encompasses homodimeric Fc regions where each of the 

constituent Fc domains is the same. In certain embodiments the term encompasses 

heterodimeric Fc regions where each of the constituent Fc domains is different. Examples of 

such heterodimeric Fc regions include, without limitation, Fc regions made using the "knobs and 

holes" technology as described in, for example, US Pat. No. 8216805, which is incorporated by 

25 reference herein in its entirety. The term also encompasses single chain Fc regions where the 

constituent Fc domains are linked together by a linker moiety, as described in, for example, US 

Pat. Appl. Pub. 2009/0252729A1 and US Pat. Appl. Pub. 2011/0081345A1, which are each 

incorporated by reference herein in their entirety.  

As used herein, the term "Fc domain" refers to the portion of a single immunoglobulin 

30 heavy chain beginning in the hinge region just upstream of the papain cleavage site and ending 

at the C-terminus of the antibody. Accordingly, a complete Fc domain comprises at least a 

portion of a hinge (e.g., upper, middle, and/or lower hinge region) domain, a CH2 domain, and a 

CH3 domain.  
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As used herein the term "FcRn binding fragment" refers to a portion of an Fc region that 

is sufficient to confer FcRn binding.  

As used herein, the term "antibody" refers to immunoglobulin molecules comprising four 

polypeptide chains, two heavy (H) chains and two light (L) chains interconnected by disulfide 

5 bonds, as well as multimers thereof (e.g., IgM). Each heavy chain comprises a heavy chain 

variable region (abbreviated VH) and a heavy chain constant region. The heavy chain constant 

region comprises three domains, CH1, CH2 and CH3. Each light chain comprises a light chain 

variable region (abbreviated VL) and a light chain constant region. The light chain constant 

region comprises one domain (CL). The VH and VL regions can be further subdivided into 

10 regions of hypervariability, termed complementarity determining regions (CDRs), interspersed 

with regions that are more conserved, termed framework regions (FR).  

As used herein, the term "binding site" comprises a region of a polypeptide which is 

responsible for selectively binding to a target antigen of interest (e.g., AChR). Binding domains 

comprise at least one binding site. Exemplary binding domains include an antibody variable 

15 domain. Antibody molecules may comprise a single binding site or multiple (e.g., two, three or 

four) binding sites.  

The terms "variable region" and "variable domain" are used herein interchangeable and 

are intended to have equivalent meaning. The term "variable" refers to the fact that certain 

portions of the variable domains VH and VL differ extensively in sequence among antibodies 

20 and are used in the binding and specificity of each particular antibody for its target antigen.  

However, the variability is not evenly distributed throughout the variable domains of antibodies.  

It is concentrated in three segments called "hypervariable loops" in each of the VL domain and 

the VH domain which form part of the antigen binding site. The first, second and third 

hypervariable loops of the VLambda light chain domain are referred to herein as L(k), L2(k) 

25 and L3(k) and may be defined as comprising residues 24-33 (L1(k), consisting of 9, 10 or 11 

amino acid residues), 49-53 (L2(k), consisting of 3 residues) and 90-96 (L3(k), consisting of 5 

residues) in the VL domain (Morea et al., Methods 20: 267-279 (2000)). The first, second and 

third hypervariable loops of the VKappa light chain domain are referred to herein as L1(K), L2(K) 

and L3() and may be defined as comprising residues 25-33 (L1(K), consisting of 6, 7, 8, 11, 12 

30 or 13 residues), 49-53 (L2(K), consisting of 3 residues) and 90-97 (L3(K), consisting of 6 

residues) in the VL domain (Morea et al., Methods 20: 267-279 (2000)). The first, second and 

third hypervariable loops of the VH domain are referred to herein as H1, H2 and H3 and may be 

defined as comprising residues 25-33 (H1, consisting of 7, 8 or 9 residues), 52-56 (H2, 
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consisting of 3 or 4 residues) and 91-105 (H3, highly variable in length) in the VH domain 

(Morea et al., Methods 20: 267-279 (2000)).  

Unless otherwise indicated, the terms L1, L2 and L3 respectively refer to the first, 

second and third hypervariable loops of a VL domain, and encompass hypervariable loops 

5 obtained from both Vkappa and Vlambda isotypes. The terms H1, H2 and H3 respectively refer 

to the first, second and third hypervariable loops of the VH domain, and encompass 

hypervariable loops obtained from any of the known heavy chain isotypes, including y, E, 6, a, or 

p.  

The hypervariable loops L1, L2, L3, H1, H2 and H3 may each comprise part of a 

10 "complementarity determining region" or "CDR", as defined below. The terms "hypervariable 

loop" and "complementarity determining region" are not strictly synonymous, since the 

hypervariable loops (HVs) are defined on the basis of structure, whereas complementarity 

determining regions (CDRs) are defined based on sequence variability (Kabat et al., Sequences 

of Proteins of Immunological Interest, 5th Ed. Public Health Service, National Institutes of 

15 Health, Bethesda, MD., 1983) and the limits of the HVs and the CDRs may be different in some 

VH and VL domains.  

The CDRs of the VL and VH domains can typically be defined as comprising the 

following amino acids: residues 24-34 (CDRL1), 50-56 (CDRL2) and 89-97 (CDRL3) in the light 

chain variable domain, and residues 31-35 or 31-35b (CDRH1), 50-65 (CDRH2) and 95-102 

20 (CDRH3) in the heavy chain variable domain; (Kabat et al., Sequences of Proteins of 

Immunological Interest, 5th Ed. Public Health Service, National Institutes of Health, Bethesda, 

MD. (1991)). Thus, the HVs may be comprised within the corresponding CDRs and references 

herein to the "hypervariable loops" of VH and VL domains should be interpreted as also 

encompassing the corresponding CDRs, and vice versa, unless otherwise indicated.  

25 The more highly conserved portions of variable domains are called the framework region 

(FR), as defined below. The variable domains of native heavy and light chains each comprise 

four FRs (FR1, FR2, FR3 and FR4, respectively), largely adopting a p-sheet configuration, 

connected by the three hypervariable loops. The hypervariable loops in each chain are held 

together in close proximity by the FRs and, with the hypervariable loops from the other chain, 

30 contribute to the formation of the antigen-binding site of antibodies. Structural analysis of 

antibodies revealed the relationship between the sequence and the shape of the binding site 

formed by the complementarity determining regions (Chothia et al., J. Mol. Biol. 227: 799-817 

(1992)); Tramontano et al., J. Mol. Biol. 215: 175-182 (1990)). Despite their high sequence 

variability, five of the six loops adopt just a small repertoire of main-chain conformations, called 
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"canonical structures". These conformations are first of all determined by the length of the loops 

and secondly by the presence of key residues at certain positions in the loops and in the 

framework regions that determine the conformation through their packing, hydrogen bonding or 

the ability to assume unusual main-chain conformations.  

5 As used herein, the term "CDR" or "complementarity determining region" means the 

non-contiguous antigen combining sites found within the variable region of both heavy and light 

chain polypeptides. These particular regions have been described by Kabat et al., J. Biol.  

Chem. 252: 6609-6616 (1977); Kabat et al., Sequences of protein of immunological interest.  

(1991); Chothia et al., J. Mol. Biol. 196: 901-917 (1987); and by MacCallum et al., J. Mol. Biol.  

10 262: 732-745 (1996) where the definitions include overlapping or subsets of amino acid 

residues when compared against each other. The amino acid residues which encompass the 

CDRs as defined by each of the above cited references are set forth for comparison in Table 1.  

Preferably, the term "CDR" is a CDR as defined by Kabat based on sequence comparisons.  

15 Table 1. CDR definitions 

Kabat Chothia MacCallum 

VHCDR1 31-35 26-32 30-35 

VHCDR2 50-65 53-55 47-58 

VHCDR3 95-102 96-101 93-101 

VLCDR1 24-34 26-32 30-36 

VLCDR2 50-56 50-52 46-55 

VLCDR3 89-97 91-96 89-96 

The term "framework region" or "FR region" as used herein, includes the amino acid 

residues that are part of the variable region, but are not part of the CDRs (e.g., using the Kabat 

definition of CDRs). Therefore, a variable region framework is between about 100-120 amino 

20 acids in length but includes only those amino acids outside of the CDRs. For the specific 

example of a heavy chain variable domain and for the CDRs as defined by Kabat et al., 

framework region 1 corresponds to the domain of the variable region encompassing amino 

acids 1-30; framework region 2 corresponds to the domain of the variable region encompassing 

amino acids 36-49; framework region 3 corresponds to the domain of the variable region 

25 encompassing amino acids 66-94; and framework region 4 corresponds to the domain of the 

variable region from amino acids 103 to the end of the variable region. The framework regions 

for the light chain are similarly separated by each of the light claim variable region CDRs.  
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Similarly, using the definition of CDRs by Chothia et al. or McCallum et al. the framework region 

boundaries are separated by the respective CDR termini as described above. In preferred 

embodiments the CDRs are as defined by Kabat.  

In naturally occurring antibodies, the six CDRs present on each monomeric antibody are 

5 short, non-contiguous sequences of amino acids that are specifically positioned to form the 

antigen binding site as the antibody assumes its three dimensional configuration in an aqueous 

environment. The remainder of the heavy and light variable domains show less inter-molecular 

variability in amino acid sequence and are termed the framework regions. The framework 

regions largely adopt a p-sheet conformation and the CDRs form loops which connect, and in 

10 some cases form part of, the p-sheet structure. Thus, these framework regions act to form a 

scaffold that provides for positioning the six CDRs in correct orientation by inter-chain, non

covalent interactions. The antigen binding site formed by the positioned CDRs defines a surface 

complementary to the epitope on the immunoreactive antigen. This complementary surface 

promotes the noncovalent binding of the antibody to the immunoreactive antigen epitope. The 

15 position of CDRs can be readily identified by one of ordinary skill in the art.  

As used herein, the term "EU position" refers to the amino acid position in the EU 

numbering convention for the Fc region described in Edelman, G.M. et al., Proc. Nat. Acad. Sci.  

USA, 63: 78-85 (1969) and Kabat et al., in "Sequences of Proteins of Immunological Interest", 

U.S. Dept. Health and Human Services, 5th edition, 1991.  

20 As used herein, the term "CH1 domain" refers to the first (most amino terminal) constant 

region domain of an immunoglobulin heavy chain that extends from about EU positions 118

215. The CH1 domain is adjacent to the VH domain and amino terminal to the hinge region of 

an immunoglobulin heavy chain molecule, and does not form a part of the Fc region of an 

immunoglobulin heavy chain.  

25 As used herein, the term "hinge region" refers to the portion of a heavy chain molecule 

that joins the CH1 domain to the CH2 domain. This hinge region comprises approximately 25 

residues and is flexible, thus allowing the two N-terminal antigen binding regions to move 

independently. Hinge regions can be subdivided into three distinct domains: upper, middle, and 

lower hinge domains (Roux et al., J. Immunol. 161: 4083 (1998)). The FcRn antagonists of the 

30 instant disclosure can include all or a portion of a hinge region.  

As used herein, the term "CH2 domain" refers to the portion of a heavy chain 

immunoglobulin molecule that extends from about EU positions 231-340.  
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As used herein, the term "CH3 domain" includes the portion of a heavy chain 

immunoglobulin molecule that extends approximately 110 residues from C-terminus of the CH2 

domain, e.g., from about position 341-446 (EU numbering system).  

As used herein, the term "FcRn" refers to a neonatal Fc receptor. Exemplary FcRn 

5 molecules include human FcRn encoded by the FCGRT gene as set forth in RefSeq 

NM_004107.  

As used herein, the term "CD16" refers to FcyRlIl Fc receptors that are required for 

Antibody-Dependent Cell-mediated Cytotoxicity (ADCC). Exemplary CD16 molecules include 

human CD16a as set forth in RefSeq NM_000569.  

10 As used herein, the term "free cysteine" refers to native or engineered cysteine amino 

acid residue that exists in a substantially reduced form in a mature FcRn antagonist.  

As used herein the term "N-linked glycan" refers to the N-linked glycan attached to the 

nitrogen (N) in the side chain of asparagine in the sequon (i.e., Asn-X-Ser or Asn-X-Thr 

sequence, where X is any amino acid except proline) present in the CH2 domain of an Fc 

15 region. Such N-glycans are fully described in, for example, Drickamer K and Taylor ME (2006) 

Introduction to Glycobiology, 2nd ed., which is incorporated herein by reference in its entirety.  

As used herein the term "afucosylated" refers to an N-linked glycan which lacks a core 

fucose molecule as described in US8067232, the contents of which is incorporated by reference 

herein in its entirety.  

20 As used herein the term "bisecting GcNAc" refers to an N-linked glycan having an N

acetylglucosamine (GcNAc) molecule linked to a core mannose molecule, as described in US 

Pat. No. 8021856, the contents of which is incorporated by reference herein in its entirety.  

As used herein, the term "antibody-mediated disorder" refers to any disease or disorder 

caused or exacerbated by the presence of an antibody in a subject.  

25 As used herein, the term "treat," "treating," and "treatment" refer to therapeutic or 

preventative measures described herein. The methods of "treatment" employ administration to a 

subject, for example, a subject having an antibody-mediated disease or disorder (e.g.  

autoimmune disease such as myasthenia gravis) or predisposed to having such a disease or 

disorder, an FcRn antagonist in accordance with the present invention, in order to prevent, cure, 

30 delay, reduce the severity of, or ameliorate one or more symptoms of the disease or disorder or 

recurring disease or disorder, or in order to prolong the survival of a subject beyond that 

expected in the absence of such treatment. In certain embodiments, "treat," "treating," and 

"treatment" refer to reducing the severity of, or ameliorating one or more symptoms of, 

myasthenia gravis or generalized myasthenia gravis.  
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As used herein, the term "subject" refers to any human or non-human animal. In certain 

embodiments, the term "subject" refers to any human or non-human mammal. In certain 

embodiments, the subject is a human. In certain embodiments the subject is an adult human.  

As used herein, an "adult human" is a human who is at least 18 years of age.  

5 As used herein, the term "immunoadhesin" refers to an antibody-like molecule, which 

comprises a functional domain of a binding protein (e.g., a receptor, ligand, or cell-adhesion 

molecule) with an Fc region.  

A number of abbreviations are used herein to describe aspects of the invention. Below is 

a list of commonly used abbreviations.  

10 ACh Acetylcholine 

AChE Anticholinesterase inhibitor 

AChR Acetylcholine receptor 

ADA Anti-drug antibody 

Cl Confidence interval 

15 Cmax Maximum observed plasma concentration 

Ctrough Concentration observed prior to dosing 

FAS Full analysis set 

Gmean Geometric mean 

IV Intravenous 

20 IVIg Intravenous immunoglobulin 

MG Myasthenia gravis 

MG-ADL Myasthenia gravis activities of daily living 

MGC Myasthenia gravis composite score 

MGFA Myasthenia Gravis Foundation of America 

25 MG-QOL Myasthenia Gravis Quality of Life scale 

MGQoL15r 15-item Quality of Life scale for Myasthenia Gravis [revised version] 

PD Pharmacodynamics 

PK Pharmacokinetics 

QMG Quantitative Myasthenia Gravis score 

30 SD Standard deviation 

SoC Standard of care 

tmax Time of occurrence of Cmax 

- 22-



WO 2019/110823 PCT/EP2018/084034 

11. Myasthenia Gravis 

Myasthenia gravis is a well-recognized autoimmune disease which has a reported 

prevalence of about at least 1 in 7500 individuals. Cardinal features are weakness and 

fatigability of muscles. The course of MG is often variable. Exacerbations and partial remissions 

5 may occur, particularly during the first few years after onset of the disease, and unrelated 

infections or systemic disorders often lead to increased myasthenic weakness.  

The distribution of muscle weakness has a characteristic pattern. The cranial muscles, 

particularly the eyelid and extraocular muscles, are often involved early, and diplopia and ptosis 

are common initial symptoms. In about 85 percent of patients, the weakness becomes 

10 generalized, affecting limb muscles as well.  

When the symptoms of MG are isolated to the levator palpebrae superioris, orbicularis 

oculi, and the oculomotor muscles, it is referred to as "ocular MG." 

As used herein, the term "generalized myasthenia gravis," or equivalently "generalized 

MG," refers to myasthenia gravis characterized by weakness that is not limited to but can 

15 include the eyelids and extraocular muscles (levator palpebrae superioris, orbicularis oculi, 

and/or oculomotor muscle). In certain embodiments, the term "generalized myasthenia gravis" 

refers to myasthenia gravis that is characterized at least in part by weakness of at least one limb 

muscle. In certain embodiments, the term "generalized myasthenia gravis" refers to myasthenia 

gravis that is characterized at least in part by weakness of at least one extraocular muscle and 

20 weakness of at least one limb muscle. Affected muscles may include those of the eyes, face, 

jaw, and throat region; arm and leg (limb) muscles; and muscles involved in breathing 

(respiratory muscles).  

As used herein, an "exacerbation of myasthenia gravis" refers to an objective worsening 

of myasthenia gravis symptoms in subject having myasthenia gravis. Such objective worsening 

25 can be determined, for example, by serial physical examination. Alternatively or in addition, 

such objective worsening can be determined, for example, by serially using any one or more of 

the quantitative clinical assessment tools discussed below.  

As used herein, an "exacerbation of generalized myasthenia gravis" refers to an 

objective worsening of generalized myasthenia gravis symptoms in a subject having generalized 

30 myasthenia gravis. Such objective worsening can be determined, for example, by serial physical 

examination. Alternatively or in addition, such objective worsening can be determined, for 

example, by serially using any one or more of the quantitative clinical assessment tools 

discussed below.  
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Diagnosis of MG typically can be made using one or more of the following laboratory 

tests. In an anticholinesterase test, the patient is administered a drug that inhibits 

acetylcholinesterase (AChE), such as edrophonium, following which transient, objectively 

improved strength in myasthenic muscles, e.g., extraocular muscles, is highly suggestive of MG.  

5 Electrodiagnostic testing, where repetitive nerve stimulation (3 Hz) results in markedly (e.g., > 

15%) reduced amplitude of evoked responses, is also highly suggestive of MG.  

The presence of anti-AChR antibodies, which are present in approximately 80 percent of 

all myasthenic patients but in only about 50 percent of patients with weakness confined to the 

ocular muscles, is virtually diagnostic of MG. In an individual patient, a treatment-induced 

10 reduction in the antibody level often correlates with clinical improvement. AChR autoantibodies 

can be measured using one or more art-recognized methods including radioimmunoprecipitation 

and cell-based assays (see Jacob et al., Arch. Neurol., 2012; 69: 994-1001), as well as ELISA 

and fluorescence assays based on immunoprecipitation (see Yang et al., J. Neurol. Sci., 2011; 

301: 71-76).  

15 Approximately 5-8% of myasthenia gravis patients test positive for antibodies against 

muscle-specific tyrosine kinase (MuSK), a receptor tyrosine kinase. Nearly all of these patients 

are acetylcholine receptor (AChR) antibody-negative. El-Salem K et al., Curr Treat Options 

Neurol 16(4): 283 (2014). MuSK autoantibodies can be identified using art-recognized 

radioimmunoprecipitation and cell-based assays.  

20 Recently, autoantibodies to low-density lipoprotein receptor-related protein 4 (LRP4) 

have been identified in a subset of myasthenia gravis patients without detectable anti-AChR or 

anti-MuSK antibodies ("double seronegative" patients). Agrin is a large proteoglycan whose 

best-characterized role is in the development of the neuromuscular junction during 

embryogenesis. LRP4 interacts with agrin, and the binding of agrin activates MuSK, which leads 

25 to the formation of most if not all postsynaptic specializations, including aggregates containing 

acetylcholine receptors (AChRs) in the junctional plasma membrane. Pevzner A et al., J Neurol 

259(3): 427-35 (2012); Zhang B et al., Arch Neurol 69(4): 445-51 (2012).  

In certain embodiments, treatment of generalized MG includes the amelioration or 

improvement of one or more symptoms associated with MG. Symptoms associated with MG 

30 include muscle weakness and fatigability. Muscles primarily affected by MG include muscles 

that control eye and eyelid movement, facial expressions, chewing, talking, swallowing, 

breathing, neck movements, and limb movements.  

In other embodiments, treatment of MG includes the improvement of a clinical marker for 

MG progression. These markers include MG activity of daily living profile (MG-ADL), quantitative 
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Myasthenia Gravis (QMG) score for disease severity, Myasthenia Gravis composite (MGC), 

negative inspiratory force (NIF), forced vital capacity, MGFA post-intervention status, and other 

quality of life measurements. In certain embodiments, MG-ADL is the primary score for 

measuring improvement of MG.  

5 

Myasthenia Gravis Foundation of America (MGFA) Classification System 

The Task Force of the Medical Scientific Advisory Board of the Myasthenia Gravis 

Foundation of America published a series of recommendations for clinical research standards in 

MG in 2000. Task Force of the Medical Scientific Advisory Board of the Myasthenia Gravis 

10 Foundation of America, Inc., Neurology 55: 16-23 (2000). This classification system was 

designed to identify subgroups of patients with MG who share distinct clinical features or 

severity of disease that may indicate different prognoses or responses to therapy.  

The MGFA classification system based on clinical symptoms is as follows: 

15 Class Clinical Symptoms 

I Any ocular muscle weakness. All other muscle strength is normal 

|| Mild weakness affecting other than ocular muscles. May also have ocular muscle 

weakness of any severity 

Ila Predominantly affecting limb muscles, axial muscles, or both. May also have lesser 

20 involvement of oropharyngeal muscles, respiratory muscles, or both 

Ilb Predominantly affecting oropharyngeal muscles, respiratory muscles, or both. May also 

have lesser or equal involvement of limb muscles, axial muscles, or both 

Ill Moderate weakness affecting other than ocular muscles. May also have ocular muscle 

weakness of any severity 

25 Illa Predominantly affecting limb muscles, axial muscles, or both. May also have lesser 

involvement of oropharyngeal muscles, respiratory muscles, or both 

Illb Predominantly affecting oropharyngeal muscles, respiratory muscles, or both. May also 

have lesser or equal involvement of limb muscles, axial muscles, or both 

IV Severe weakness affecting other than ocular muscles. May also have ocular muscle 

30 weakness of any severity 

IVa Predominantly affecting limb muscles, axial muscles, or both. May also have lesser 

involvement of oropharyngeal muscles, respiratory muscles, or both 

IVb Predominantly affecting oropharyngeal muscles, respiratory muscles, or both. May also 

have lesser or equal involvement of limb muscles, axial muscles, or both 
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V Defined by intubation, with or without mechanical ventilation, except when employed 

during routine postoperative management 

Myasthenia Gravis-Activities of Daily Living (MG-ADL) 

5 The MG-ADL is an 8-item patient-reported scale to assess MG symptoms and their 

effects on daily activities. It evaluates the capacity to perform different activities of daily living 

such as talking, chewing, swallowing, breathing, brushing the teeth/combing the hair, or arising 

from the chair and it also assesses double vision and eyelid droop. It is a discrete quantitative 

variable in which the 8 items are rated from 0 to 3 and the total score can point from 0 to 24; 

10 with higher scores indicating more impairment. The 8 items of the MG-ADL were derived from 

symptom-based components of the original 13-item QMG to assess disability secondary to 

ocular (2 items), bulbar (3 items), respiratory (1 item), and gross motor or limb (2 items) 

impairment related to effects from MG. In this functional status instrument, each response is 

graded 0 (normal) to 3 (most severe). The range of total MG-ADL score is 0 - 24, where higher 

15 scores indicate more severe impairments. In certain embodiments, a clinically meaningful 

improvement in a patient's MG-ADL is a 2 point or greater reduction in score (e.g., after 6 

months of treatment). In certain embodiments, a clinically meaningful improvement in a patient's 

MG-ADL is a 3 point or greater reduction in score (e.g., after 6 months of treatment).  

Assessments performed using MG-ADL does not require any equipment or training, and the 

20 scoring scheme is shown in Fig. 3.  

Quantitative Myasthenia Gravis (QMG) 

The QMG quantifies disease severity based on impairments of body functions and 

structures as defined by the International Classification of Disability and Health. World Health 

25 Organization, International Classification of Functioning, Disability, and Health (ICF), 1st edition, 

World Health Organization (2001), available online at who.int/classifications/icf/en/. It consists of 

13 items that assess ocular, bulbar, and limb function. Out of the 13 items, 6 are timed tests of 

endurance measured in seconds. Each item has a possible score from 0-3. The total possible 

score is 39, where higher scores indicate more severe impairments. It is based on quantitative 

30 testing of sentinel muscle groups to assess limb function. It requires minimal equipment such as 

spirometer, mouthpieces that fit the spirometer, nose clips, stopwatch, cups and water for 

swallowing tests, goniometer, dynamometer, and is based on physician's examination. Fig. 4 

shows a typical QMG testing form. In certain embodiments, a clinically meaningful improvement 
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in a patient's QMG score would be a 5 point or greater reduction in score (e.g., after 6 months of 

treatment).  

Myasthenia Gravis Composite (MGC) 

5 The MGC has 10 items combining physician examination and patient reported 

outcomes. The 2 ocular items are derived from QMG. It has 3 items on muscle strength 

(deltoids, hip flexors, and neck flexors or extensors) and 4 items on bulbar function (swallowing, 

chewing, breathing, and speech functions), based on the clinical history. Each item is scored on 

an ordinal scale with 4 possible categories, but the items are weighted, whereby bulbar 

10 impairments weigh more than ocular ones. The impairments measured by the examining 

physician include ptosis or upward gaze, double vision, eye closure, neck flexion, shoulder 

abduction, and hip flexion. The patient-reported outcomes under MGC are talking, chewing, 

swallowing, and breathing. The maximum possible score is 50, with higher scores reflecting 

more severe impairments. The items that are tested are shown in Fig. 5. In certain 

15 embodiments, a clinically meaningful improvement in a patient's MGC would be a 3 point or 

greater reduction in score (e.g., after 6 months of treatment).  

15-Item Quality of Life Scale for Myasthenia Gravis (MGQoL15r) 

The 15-item Quality of Life scale for Myasthenia Gravis [revised] (MGQoL15r) is a 

20 quality of life scale or survey of a patient's responses and addresses MG-specific psychological 

well-being and social functioning. It is a brief questionnaire that is to be completed by the patient 

that uses 3 response options. The MGQoL15r is helpful in informing the clinician about the 

patient's perception of the extent of and dissatisfaction with MG-related dysfunction. Each item 

is scored from 0 to 2 according to its frequency, with a maximum score of 30. The questions that 

25 patients should provide a response to assess their quality of life are shown in Fig. 6. In certain 

embodiments, a clinically meaningful improvement in a patient's MG-QOL 15 would be a 

decrease in score (e.g., after 6 months of treatment).  

EuroQol 5 Dimension (EQ-5D) 

30 The EQ-5D questionnaire is a very simple general health assessment instrument and is 

made up for two components; health state description and evaluation. In the description part, 

health status is measured in terms of five dimensions (5D): mobility, self-care, usual activities, 

pain/discomfort, and anxiety/depression. The mobility dimension asks about the person's 
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walking ability. The self-care dimension asks about the ability to wash or dress by oneself, and 

the usual activities dimension measures performance in "work, study, housework, family or 

leisure activities." In the pain/discomfort dimension, the questionnaire asks how much pain or 

discomfort the person has, and in the anxiety/depression dimension, it asks how anxious or 

5 depressed the person is. Respondents self-rate their level of severity for each dimension using 

a three-level (EQ-5D-3L) or five-level (EQ-5D-5L) scale. As a result, using the original three

level instrument, a person's health status can be defined by a 5-digit number, ranging from 

11111 (having no problems in all dimensions) to 33333 (having extreme problems in all 

dimensions). 12321 indicates having no problems in mobility and anxiety/depression, having 

10 slight problems in self-care and pain/discomfort, and having extreme problems in usual 

activities. There are potentially 243 (=35) different health states. In the evaluation part, 

respondents evaluate their overall health status using the visual analogue scale (EQ-VAS), 

indicating a position along a continuous line between two end-points. In certain embodiments, 

clinically meaningful improvement in a patient's EQ-5D would be reflected as an increase in 

15 score (e.g., after 1 month of treatment).  

Current mainstays of MG treatment are AChE inhibitors, immunosuppressants and 

immunomodulating therapies. In the mild form of the disease, AChE inhibitors are used initially.  

These agents include pyridostigmine, neostigmine, and edrophonium and their effectiveness 

20 varies widely. Patients with generalized MG are treated with corticosteroids. Unfortunately, 

corticosteroids are typically characterized by delayed onset of effects. Because of their multiple 

side effects, the lowest effective dose of corticosteroids is recommended for long-term treatment 

that is often indicated for chronic conditions such as MG. Other non-steroidal 

immunosuppressive (NSIDs) agents are commonly used and include azathioprine (AZA), 

25 mycophenolate mofetil, cyclosporine, cyclophosphamide, and rituximab. However, the 

effectiveness of many of these medications varies widely among patients, take a long time to 

take effect and have numerous adverse consequences. Gilhus NE et al., Autoimmune Dis.  

2011:847393(2011).  

Plasma exchange (PE), immunoadsorption and IVIg are used for short-term treatment of 

30 MG exacerbations and when it is desirable to achieve a rapid clinical response. Plasma 

exchange temporarily reduces the concentrations of circulating anti-AChR antibodies and in 

most patients produces improvement in a matter of days. Typically, one exchange removing one 

to two plasma volumes is done every other day up to a total of four to six times, to improve 
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muscle strength or ameliorate a myasthenic crisis. Unfortunately, this treatment is invasive and 

has common side-effects such as hypotension, paresthesia, infections, and thrombotic 

complications. IVg is widely used for patients with exacerbating MG and data from randomized 

controlled studies show efficacy similar to PE. The mechanisms by which IVIg produce 

5 improvement are not clear, but two important possibilities are competition with autoantibodies 

(i.e., FcRn binding) and Fc receptor binding. It is important to note that a higher degree of auto

antibody reduction, faster onset and better clinical efficacy has been observed for PE and 

immunoadsorption when compared with IVg. A fast onset is important for treatment of patients 

experiencing exacerbations. Liu J et al., Ther. Apher. Dial. 14(2): 153-160 (2009); Meriggioli M N 

10 et al., Lancet Neurol. 8(5): 475-490 (2009).  

In certain embodiments, successful treatment of an exacerbation of myasthenia gravis or 

generalized myasthenia gravis results in at least a 1-point improvement in the MG-ADL score. In 

certain embodiments, successful treatment of an exacerbation of myasthenia gravis or 

generalized myasthenia gravis results in at least a 2-point improvement in the MG-ADL score. In 

15 certain embodiments, successful treatment of an exacerbation of myasthenia gravis or 

generalized myasthenia gravis results in at least a 3-point improvement in the MG-ADL score. In 

certain embodiments, successful treatment of an exacerbation of myasthenia gravis or 

generalized myasthenia gravis results in at least a 4-point improvement in the MG-ADL score. In 

certain embodiments, successful treatment of an exacerbation of myasthenia gravis or 

20 generalized myasthenia gravis results in at least a 5-point improvement in the MG-ADL score. In 

certain embodiments, successful treatment of an exacerbation of myasthenia gravis or 

generalized myasthenia gravis results in at least a 6-point improvement in the MG-ADL score. In 

certain embodiments, successful treatment of an exacerbation of myasthenia gravis or 

generalized myasthenia gravis results in at least a 7-point improvement in the MG-ADL score. In 

25 certain embodiments, successful treatment of an exacerbation of myasthenia gravis or 

generalized myasthenia gravis results in at least an 8-point improvement in the MG-ADL score.  

In certain embodiments, successful treatment of an exacerbation of myasthenia gravis or 

generalized myasthenia gravis results in at least a 9-point improvement in the MG-ADL score. In 

certain embodiments, successful treatment of an exacerbation of myasthenia gravis or 

30 generalized myasthenia gravis results in at least a 10-point improvement in the MG-ADL score.  

In certain embodiments, successful treatment of an exacerbation of myasthenia gravis or 

generalized myasthenia gravis results in at least a 1-point improvement in the QMG score. In 

certain embodiments, successful treatment of an exacerbation of myasthenia gravis or 

generalized myasthenia gravis results in at least a 2-point improvement in the QMG score. In 
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certain embodiments, successful treatment of an exacerbation of myasthenia gravis or 

generalized myasthenia gravis results in at least a 3-point improvement in the QMG score. In 

certain embodiments, successful treatment of an exacerbation of myasthenia gravis or 

generalized myasthenia gravis results in at least a 4-point improvement in the QMG score. In 

5 certain embodiments, successful treatment of an exacerbation of myasthenia gravis or 

generalized myasthenia gravis results in at least a 5-point improvement in the QMG score. In 

certain embodiments, successful treatment of an exacerbation of myasthenia gravis or 

generalized myasthenia gravis results in at least a 6-point improvement in the QMG score. In 

certain embodiments, successful treatment of an exacerbation of myasthenia gravis or 

10 generalized myasthenia gravis results in at least a 7-point improvement in the QMG score. In 

certain embodiments, successful treatment of an exacerbation of myasthenia gravis or 

generalized myasthenia gravis results in at least an 8-point improvement in the QMG score. In 

certain embodiments, successful treatment of an exacerbation of myasthenia gravis or 

generalized myasthenia gravis results in at least a 9-point improvement in the QMG score. In 

15 certain embodiments, successful treatment of an exacerbation of myasthenia gravis or 

generalized myasthenia gravis results in at least a 10-point improvement in the QMG score.  

In certain embodiments, successful treatment of an exacerbation of myasthenia gravis or 

generalized myasthenia gravis results in at least a 1-point improvement in the MGC score. In 

certain embodiments, successful treatment of an exacerbation of myasthenia gravis or 

20 generalized myasthenia gravis results in at least a 2-point improvement in the MGC score. In 

certain embodiments, successful treatment of an exacerbation of myasthenia gravis or 

generalized myasthenia gravis results in at least a 3-point improvement in the MGC score. In 

certain embodiments, successful treatment of an exacerbation of myasthenia gravis or 

generalized myasthenia gravis results in at least a 4-point improvement in the MGC score. In 

25 certain embodiments, successful treatment of an exacerbation of myasthenia gravis or 

generalized myasthenia gravis results in at least a 5-point improvement in the MGC score. In 

certain embodiments, successful treatment of an exacerbation of myasthenia gravis or 

generalized myasthenia gravis results in at least a 6-point improvement in the MGC score. In 

certain embodiments, successful treatment of an exacerbation of myasthenia gravis or 

30 generalized myasthenia gravis results in at least a 7-point improvement in the MGC score. In 

certain embodiments, successful treatment of an exacerbation of myasthenia gravis or 

generalized myasthenia gravis results in at least an 8-point improvement in the MGC score. In 

certain embodiments, successful treatment of an exacerbation of myasthenia gravis or 

generalized myasthenia gravis results in at least a 9-point improvement in the MGC score. In 

- 30-



WO 2019/110823 PCT/EP2018/084034 

certain embodiments, successful treatment of an exacerbation of myasthenia gravis or 

generalized myasthenia gravis results in at least a 10-point improvement in the MG-ADL score.  

In certain embodiments, successful treatment of an exacerbation of myasthenia gravis or 

generalized myasthenia gravis results in at least a 1-point improvement in the MGQoL15r score.  

5 In certain embodiments, successful treatment of an exacerbation of myasthenia gravis or 

generalized myasthenia gravis results in at least a 2-point improvement in the MGQoL15r score.  

In certain embodiments, successful treatment of an exacerbation of myasthenia gravis or 

generalized myasthenia gravis results in at least a 3-point improvement in the MGQoL15r score.  

In certain embodiments, successful treatment of an exacerbation of myasthenia gravis or 

10 generalized myasthenia gravis results in at least a 4-point improvement in the MGQoL15r score.  

In certain embodiments, successful treatment of an exacerbation of myasthenia gravis or 

generalized myasthenia gravis results in at least a 5-point improvement in the MGQoL15r score.  

In certain embodiments, successful treatment of an exacerbation of myasthenia gravis or 

generalized myasthenia gravis results in at least a 6-point improvement in the MGQoL15r score.  

15 In certain embodiments, successful treatment of an exacerbation of myasthenia gravis or 

generalized myasthenia gravis results in at least a 7-point improvement in the MGQoL15r score.  

In certain embodiments, successful treatment of an exacerbation of myasthenia gravis or 

generalized myasthenia gravis results in at least an 8-point improvement in the MGQoL15r 

score. In certain embodiments, successful treatment of an exacerbation of myasthenia gravis or 

20 generalized myasthenia gravis results in at least a 9-point improvement in the MGQoL15r score.  

In certain embodiments, successful treatment of an exacerbation of myasthenia gravis or 

generalized myasthenia gravis results in at least a 10-point improvement in the MGQoL15r 

score.  

In certain embodiments, administration of the isolated FcRn antagonist improves one or 

25 more myasthenia gravis therapeutic evaluation scores in the subject selected from the group 

consisting of Quantitative Myasthenia Gravis (QMG) score, Myasthenia Gravis activities of daily 

living (MG-ADL) score, Myasthenia Gravis composite (MGC) score, 15-item Quality of life scale 

for Myasthenia Gravis (MGQoL15r), and EuroQol 5 Dimension (EQ-5D) score.  

In certain embodiments, the QMG score is improved at day 8, 15, 22, 29, or 36 

30 compared to a baseline QMG score as measured prior to administration of the isolated FcRn 

antagonist at day 1. In certain embodiments, the QMG score is decreased by at least 3 points at 

day 8, 15, 22, 29, or 36 compared to a baseline QMG score as measured prior to administration 

of the isolated FcRn antagonist at day 1. In certain embodiments, the QMG score is decreased 
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by at least 4 points at day 8, 15, 22, 29, or 36 compared to a baseline QMG score as measured 

prior to administration of the isolated FcRn antagonist at day 1.  

In certain embodiments, the MG-ADL score is improved at day 8, 15, 22, 29, or 36 

compared to a baseline MG-ADL score as measured prior to administration of the isolated FcRn 

5 antagonist at day 1. In certain embodiments, the MG-ADL score is decreased by at least 2 

points at day 8, 15, 22, 29, or 36 compared to a baseline MG-ADL score as measured prior to 

administration of the isolated FcRn antagonist at day 1. In certain embodiments, the MG-ADL 

score is decreased by at least 3 points at day 8, 15, 22, 29, or 36 compared to a baseline MG

ADL score as measured prior to administration of the isolated FcRn antagonist at day 1.  

10 In certain embodiments, the MGC score is improved at day 8, 15, 22, 29, or 36 

compared to a baseline MGC score as measured prior to administration of the isolated FcRn 

antagonist at day 1. In certain embodiments, the MGC score is decreased by at least 4 points at 

day 8, 15, 22, 29, or 36 compared to a baseline MGC score as measured prior to administration 

of the isolated FcRn antagonist at day 1. In certain embodiments, the MGC score is decreased 

15 by at least 5 points at day 8, 15, 22, 29, or 36 compared to a baseline MGC score as measured 

prior to administration of the isolated FcRn antagonist at day 1.  

In certain embodiments, the MGQoL15r score is improved at day 8, 15, 22, 29, or 36 

compared to a baseline MGQoL15r score as measured prior to administration of the isolated 

FcRn antagonist at day 1. In certain embodiments, the MGQoL15r score is decreased by at 

20 least 3 points at day 8, 15, 22, 29, or 36 compared to a baseline MGQoL15r score as measured 

prior to administration of the isolated FcRn antagonist at day 1. In certain embodiments, the 

MGQoL15r score is decreased by at least 4 points at day 8, 15, 22, 29, or 36 compared to a 

baseline MGQoL15r score as measured prior to administration of the isolated FcRn antagonist 

at day 1.  

25 

In certain embodiments, administration of the isolated FcRn antagonist improves one or 

more clinical symptoms of the generalized myasthenia gravis selected from the group consisting 

of ocular muscle fatigue or weakness, skeletal muscle fatigue or weakness, respiratory muscle 

fatigue or weakness, disabling fatigue, slurred speech, choking, impaired swallowing, double or 

30 blurred vision, immobility requiring assistance, shortness of breath, and respiratory failure.  
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Ill. FcRn Antagonists 

The methods disclosed herein generally comprise administering to a subject an effective 

amount of an isolated FcRn antagonist. The FcRn antagonist inhibits the binding of Fc

containing agents (e.g., antibodies and immunoadhesins) to FcRn in vivo, which results in an 

5 increased rate of degradation of the Fc-containing agents and, concomitantly, a reduced serum 

level of these agents.  

In certain embodiments, the FcRn antagonist binds specifically to FcRn with increased 

affinity and reduced pH dependence relative to native Fc region (e.g., FcRn antagonists 

disclosed herein). In general, these FcRn antagonists comprise a variant Fc region, or FcRn

10 binding fragment thereof, that binds specifically to FcRn with increased affinity and reduced pH 

dependence relative to a native Fc region. In certain embodiments, the FcRn antagonist binds 

specifically to FcRn with increased affinity and reduced pH dependence relative to a wild-type 

IgG Fc region, for example a wild-type IgG1 Fc region. In certain embodiments, the FcRn 

antagonist binds specifically to FcRn with increased affinity and reduced pH dependence 

15 relative to a wild-type human IgG Fc region, for example a wild-type human IgG1 Fc region.  

i. Variant Fc Regions with FcRn Binding Activity 

In certain embodiments, the isolated FcRn antagonist is an antibody or Fc fragment 

comprising or consisting of a variant Fc region, or FcRn-binding fragment thereof.  

20 In certain embodiments, the Fc domains of the variant Fc region, or FcRn-binding 

fragment thereof, comprise the amino acids Y, T, E, K, F, and Y at EU positions 252, 254, 256, 

433, 434, and 436, respectively.  

In certain embodiments, the variant Fc region is a variant IgG Fc region. In certain 

embodiments, the variant Fc region is a variant IgG1 Fc region.  

25 In certain embodiments, the variant Fc region is a variant human IgG Fc region. In 

certain embodiments, the variant Fc region is a variant human IgG1 Fc region.  

In certain embodiments, an isolated variant Fc region (e.g., a variant Fc region 

comprising the amino acids Y, T, E, K, F, and Y at EU positions 252, 254, 256, 433, 434, and 

436 respectively) is a more efficacious FcRn antagonist in vivo than a full-length antibody 

30 comprising the same variant Fc region. Accordingly, in certain embodiments, the FcRn 

antagonist compositions are not full-length antibodies. In certain embodiments, the FcRn 

antagonist compositions do not comprise an antibody variable domain. In certain embodiments, 

the FcRn antagonist compositions do not comprise an antibody variable domain or a CH1 

domain. However, in certain embodiments, the FcRn antagonist compositions may comprise a 

- 33-



WO 2019/110823 PCT/EP2018/084034 

variant Fc region linked to one or more additional binding domains or moieties, including 

antibody variable domains.  

Any Fc region can be altered to produce a variant Fc region for use in the FcRn 

antagonist compositions disclosed herein. In general, an Fc region, or FcRn-binding fragment 

5 thereof, is from a human immunoglobulin. It is understood, however, that the Fc region may be 

derived from an immunoglobulin of any other mammalian species, including for example, a 

Camelid species, a rodent (e.g. a mouse, rat, rabbit, guinea pig) or non-human primate (e.g.  

chimpanzee, macaque) species. Moreover, the Fc region or portion thereof may be derived from 

any immunoglobulin class, including IgM, IgG, IgD, IgA and IgE, and any immunoglobulin 

10 isotype, including IgG1, IgG2, IgG3 and IgG4. In certain embodiments, the Fc region is an IgG 

Fc region (e.g., a human IgG region). In certain embodiments, the Fc region is an IgG1 Fc 

region (e.g., a human IgG1 region). In certain embodiments, the Fc region is a chimeric Fc 

region comprising portions of several different Fc regions. Suitable examples of chimeric Fc 

regions are set forth in US Pat. Appl. Pub. 2011/0243966A1, which is incorporated herein by 

15 reference in its entirety. A variety of Fc region gene sequences (e.g. human constant region 

gene sequences) are available in the form of publicly accessible deposits. It will be appreciated 

that the scope of this invention encompasses alleles, variants and mutations of Fc regions.  

An Fc region can be further truncated or internally deleted to produce a minimal FcRn

binding fragment thereof. The ability of an Fc-region fragment to bind to FcRn can be 

20 determined using any art recognized binding assay e.g., ELISA.  

To enhance the manufacturability of the FcRn antagonists disclosed herein, it is 

preferable that the constituent Fc regions do not do comprise any non-disulphide bonded 

cysteine residues. Accordingly, in certain embodiments the Fc regions do not comprise a free 

cysteine residue.  

25 Any Fc variant, or FcRn-binding fragment thereof, that binds specifically to FcRn with 

increased affinity and reduced pH dependence relative to the native Fc region can be used in 

the FcRn antagonist compositions disclosed herein. In certain embodiments, the variant Fc 

region comprises amino acid alterations, substitutions, insertions and/or deletions that confer 

the desired characteristics. In certain embodiments, the variant Fc region or fragment comprises 

30 the amino acids Y, T, E, K, F, and Y at EU positions 252, 254, 256, 433, 434, and 436 

respectively. Non-limiting examples of amino acid sequences that can be used in variant Fc 

regions are set forth in Table 2, herein. In certain embodiments, the amino acid sequence of the 

Fc domains of the variant Fc region comprises an amino acid sequence selected from the group 

consisting of SEQ ID NOs: 1, 2, and 3. In certain embodiments, the amino acid sequence of the 
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Fc domains of the variant Fc region consists of an amino acid sequence selected from the 

group consisting of SEQ ID NOs: 1, 2, and 3.  

SEQ ID NO: 2 represents the amino acid sequence of the Fc domains of the FcRn 

antagonist ARGX-113. See US Pat. Appl. Pub. 2015/0218239 and WO 2015/100299 which are 

5 incorporated herein by reference. SEQ ID NOs: 1 and 3 represent certain variants of the amino 

acid sequence of the Fc domains of the FcRn antagonist ARGX-113.  

In certain embodiments, the amino acid sequence of the Fc domains of the variant Fc 

region comprises the amino acid sequence of SEQ ID NO: 1. In certain embodiments, the 

amino acid sequence of the Fc domains of the variant Fc region consists of the amino acid 

10 sequence of SEQ ID NO: 1.  

In certain embodiments, the amino acid sequence of the Fc domains of the variant Fc 

region comprises the amino acid sequence of SEQ ID NO: 2. In certain embodiments, the 

amino acid sequence of the Fc domains of the variant Fc region consists of the amino acid 

sequence of SEQ ID NO: 2.  

15 In certain embodiments, the amino acid sequence of the Fc domains of the variant Fc 

region comprises the amino acid sequence of SEQ ID NO: 3. In certain embodiments, the 

amino acid sequence of the Fc domains of the variant Fc region consists of the amino acid 

sequence of SEQ ID NO: 3.  

In certain embodiments, the isolated FcRn antagonist consists of a variant Fc region, 

20 wherein said variant Fc region consists of two Fc domains which form a homodimer, wherein 

the amino acid sequence of each of the Fc domains consists of SEQ ID NO: 1.  

In certain embodiments, the isolated FcRn antagonist consists of a variant Fc region, 

wherein said variant Fc region consists of two Fc domains which form a homodimer, wherein 

the amino acid sequence of each of the Fc domains consists of SEQ ID NO: 2.  

25 In certain embodiments, the isolated FcRn antagonist consists of a variant Fc region, 

wherein said variant Fc region consists of two Fc domains which form a homodimer, wherein 

the amino acid sequence of each of the Fc domains consists of SEQ ID NO: 3.  
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Table 2. Amino acid sequences of non-limiting examples of variant Fc regions 

SEQ ID NO: Amino Acid Sequence 

1 CPPCPAPELLGGPSVFLFPPKPKDTLYITREPEVTCVVVDVSHEDP 

EVKFNWYVDGVEVHNAKTKPREEQYNSTYRVVSVLTVLHQDWLN 

GKEYKCKVSNKALPAPIEKTISKAKGQPREPQVYTLPPSRDELTKN 

QVSLTCLVKGFYPSDIAVEWESNGQPENNYKTTPPVLDSDGSFFL 

YSKLTVDKSRWQQGNVFSCSVMHEALKFHYTQKSLSLSPG 

2 DKTHTCPPCPAPELLGGPSVFLFPPKPKDTLYITREPEVTCVVVDV 

SHEDPEVKFNWYVDGVEVHNAKTKPREEQYNSTYRVVSVLTVLH 

QDWLNGKEYKCKVSNKALPAPIEKTISKAKGQPREPQVYTLPPSR 

DELTKNQVSLTCLVKGFYPSDIAVEWESNGQPENNYKTTPPVLDS 

DGSFFLYSKLTVDKSRWQQGNVFSCSVMHEALKFHYTQKSLSLS 

PGK 

3 DKTHTCPPCPAPELLGGPSVFLFPPKPKDTLYITREPEVTCVVVDV 

SHEDPEVKFNWYVDGVEVHNAKTKPREEQYNSTYRVVSVLTVLH 

QDWLNGKEYKCKVSNKALPAPIEKTISKAKGQPREPQVYTLPPSR 

DELTKNQVSLTCLVKGFYPSDIAVEWESNGQPENNYKTTPPVLDS 

DGSFFLYSKLTVDKSRWQQGNVFSCSVMHEALKFHYTQKSLSLS 

PG 

Amino acids at EU positions 252, 254, 256, 433, and 434 are shown in bold 

ii. Anti-FcRN Antibodies 

In certain embodiments, the FcRn antagonist is a monoclonal or engineered antibody 

5 specific for the FcRn. In certain embodiments, the FcRn antagonist is a monoclonal or 

engineered antibody specific for human FcRn. In certain embodiments, the FcRn antagonist is 

an antigen-binding fragment of a monoclonal or engineered antibody specific for the FcRn. In 

certain embodiments, the FcRn antagonist is an antigen-binding fragment of a monoclonal or 

engineered antibody specific for human FcRn.  

10 In certain embodiments, the FcRn antagonist comprises a heavy chain (HC) 

immunoglobulin variable domain sequence and a light chain (LC) immunoglobulin variable 

domain sequence, wherein the HC comprises: a HC CDR1 comprising or consisting of an amino 

acid sequence selected from the group consisting of EYAMG (SEQ ID NO: 4) and VYAMG 
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(SEQ ID NO: 5), a HC CDR2 comprising or consisting of an amino acid sequence selected from 

the group consisting of SIGSSGGQTKYADSVKG (SEQ ID NO: 6) and 

SIGSSGGPTKYADSVKG (SEQ ID NO: 7), and a HC CDR3 comprising or consisting of an 

amino acid sequence selected from the group consisting of LSTGELY (SEQ ID NO: 8), 

5 LSIRELV (SEQ ID NO: 9), LSIVDSY (SEQ ID NO: 10), LSLGDSY (SEQ ID NO: 11), and 

LAIGDSY (SEQ ID NO: 12); and the LC comprises: a LC CDR1 comprising or consisting of the 

amino acid sequence TGTGSDVGSYNLVS (SEQ ID NO: 13), a LC CDR2 comprising or 

consisting of the amino acid sequence GDSQRPS (SEQ ID NO: 14), and a LC CDR3 

comprising or consisting of the amino acid sequence CSYAGSGIYV (SEQ ID NO: 15).  

10 In certain embodiments, the FcRn antagonist comprises (1) a light chain variable region 

comprising a CDR L1, a CDR L2, and a CDR L3 and (2) a heavy chain variable region 

comprising a CDR H1, a CDR H2, and a CDR H3, wherein said CDR Li has an amino acid 

sequence having no more than two amino acid substitutions relative to the sequence of 

TGTGSDVGSYNLVS (SEQ ID NO: 13), said CDR L2 has an amino acid sequence having no 

15 more than one amino acid substitution relative to the sequence of GDSERPS (SEQ ID NO: 16), 

said CDR L3 has an amino acid sequence having no more than one amino acid substitution 

relative to the sequence of SSYAGSGIYV (SEQ ID NO: 17),said CDR H1 has an amino acid 

sequence having no more than one amino acid substitution relative to a sequence selected from 

the group consisting of TYAMG (SEQ ID NO: 18), DYAMG (SEQ ID NO: 19), and NYAMG 

20 (SEQ ID NO: 20), said CDR H2 has an amino acid sequence having no more than two amino 

acid substitutions relative to a sequence selected from the group consisting of 

SIGSSGAQTRYADS (SEQ ID NO: 21), SIGASGSQTRYADS (SEQ ID NO: 22), 

SIGASGAQTRYADS (SEQ ID NO: 23), and SIGASGGQTRYADS (SEQ ID NO: 24), and said 

CDR H3 has an amino acid sequence having no more than one amino acid substitution relative 

25 to the sequence of LAIGDSY (SEQ ID NO:25).  

In certain embodiments, the FcRn antagonist comprises a heavy chain (HC) 

immunoglobulin variable domain sequence and a light chain (LC) immunoglobulin variable 

domain sequence, wherein: the HC comprises: a HC CDR1 comprising or consisting of the 

amino acid sequence GFTFSNYGMV (SEQ ID NO: 26), a HC CDR2 comprising or consisting of 

30 the amino acid sequence YDSDGDNTYYRDSVKG (SEQ ID NO: 27), and a HC CDR3 

comprising or consisting of the amino acid sequence GIVRPFLY (SEQ ID NO: 28); and the LC 

comprises: a LC CDR1 comprising or consisting of the amino acid sequence 

KSSQSLVGASGKTYLY (SEQ ID NO: 29), a LC CDR2 comprising or consisting of the amino 
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acid sequence LVSTLDS (SEQ ID NO: 30), and a LC CDR3 comprising or consisting of the 

amino acid sequence LQGTHFPHT (SEQ ID NO: 31).  

In certain embodiments, the FcRn antagonist comprises a heavy chain (HC) 

immunoglobulin variable domain sequence and a light chain (LC) immunoglobulin variable 

5 domain sequence, wherein: the HC comprises: a HC CDR1 comprising or consisting of the 

amino acid sequence SYGIS (SEQ ID NO: 32), a HC CDR2 comprising or consisting of the 

amino acid sequence ElYPRSGNTYYNEKFKG (SEQ ID NO: 33), a HC CDR3 comprising or 

consisting of an amino acid sequence selected from the group consisting of SEQ ID NOs: 34

50; and the LC comprises: a LC CDR1 comprising or consisting of the amino acid sequence 

10 KASDHINNWLA (SEQ ID NO: 51), a LC CDR2 comprising or consisting of the amino acid 

sequence GATSLET (SEQ ID NO: 52), and a LC CDR3 comprising or consisting of an amino 

acid sequence selected from the group consisting of SEQ ID NOs: 53-57.  

Table 3. FcRn antagonist CDR amino acid sequences 
15 

SEQ ID NO: Amino Acid Sequence CDR 
4 EYAMG HCCDR1 
5 VYAMG HCCDR1 
6 SIGSSGGQTKYADSVKG HC CDR2 
7 SIGSSGGPTKYADSVKG HC CDR2 
8 LSTGELY HCCDR3 
9 LSIRELV HC CDR3 

10 LSIVDSY HC CDR3 
11 LSLGDSY HCCDR3 
12 LAIGDSY HC CDR3 
13 TGTGSDVGSYNLVS LCCDR1 
14 GDSQRPS LCCDR2 
15 CSYAGSGIYV LC CDR3 
16 GDSERPS LCCDR2 
17 SSYAGSGIYV LC CDR3 
18 TYAMG HCCDR1 
19 DYAMG HCCDR1 
20 NYAMG HCCDR1 
21 SIGSSGAQTRYADS HC CDR2 
22 SIGASGSQTRYADS HC CDR2 
23 SIGASGAQTRYADS HC CDR2 
24 SIGASGGQTRYADS HC CDR2 
25 LAIGDSY HC CDR3 
26 GFTFSNYGMV HCCDR1 
27 YIDSDGDNTYYRDSVKG HC CDR2 
28 GIVRPFLY HC CDR3 
29 KSSQSLVGASGKTYLY LCCDR1 
30 LVSTLDS LCCDR2 
31 LQGTHFPHT LCCDR3 
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32 SYGIS HC CDR1 
33 EIYPRSGNTYYNEKFKG HC CDR2 
34 STTVSPADF HCCDR3 
35 STTVSPPPI HCCDR3 
36 STTVSPPAH HCCDR3 
37 STTVAPPRL HCCDR3 
38 STTVHPDRN HCCDR3 
39 STTVSPPAL HCCDR3 
40 STTVHPDHN HCCDR3 
41 STTVSPPHL HCCDR3 
42 STTVAPPPL HCCDR3 
43 STTVAPPGH HCCDR3 
44 STTVSPPRV HCCDR3 
45 STTVSPPPL HCCDR3 
46 STTVAPPAH HCCDR3 
47 STTVRPPGI HCCDR3 
48 STTVSAPGV HCCDR3 
49 STTVXPPXX HCCDR3 
50 STTVXXXXX HCCDR3 
51 KASDHINNWLA LC CDR1 
52 GATSLET LCCDR2 
53 QQYWSTPYT LC CDR3 
54 NTYGNNPHT LCCDR3 
55 HQYYNTPYT LCCDR3 
56 QYYSTPYT LCCDR3 
57 QQYYSTPYT LCCDR3 

iii. Other Fc Modifications 

In certain embodiments, FcRn antagonists of the invention may comprise additional Fc 

modification. For example, the FcRn antagonist may comprise a variant Fc region that has 

5 altered (e.g., increased or decreased) binding affinity for an additional Fc receptor. The variant 

Fc region can have altered (e.g., increased or decreased) binding affinity for one or more of Fcy 

receptors e.g., FcyRI (CD64), FcyRIIA (CD32), FcyRIIB (CD32), FcyRIIIA (CD16a), and 

FcyRIIIB (CD16b). Any art recognized means of altering the affinity for an additional Fc receptor 

can be employed. In certain embodiments, the amino acid sequence of the variant Fc region is 

10 altered.  

In certain embodiments, the variant Fc region comprises a non-naturally occurring amino 

acid residue at one or more positions selected from the group consisting of 234, 235, 236, 239, 

240,241,243,244,245,247,252,254,256,262,263,264,265,266,267,269,296,297,298, 

299, 313, 325, 326, 327, 328, 329, 330, 332, 333, and 334 as numbered by the EU index as set 

15 forth in Kabat. Optionally, the Fc region may comprise a non-naturally occurring amino acid 

residue at additional and/or alternative positions known to one skilled in the art (see, e.g., U.S.  
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Pat. Nos. 5,624,821; 6,277,375; and 6,737,056; and PCT Patent Publications WO 01/58957; 

WO 02/06919; WO 04/016750; WO 04/029207; WO 04/035752 and WO 05/040217, the 

contents of which are incorporated by reference herein in their entirety).  

In certain embodiments, the variant Fc region comprises at least one non-naturally 

5 occurring amino acid residue selected from the group consisting of 234D, 234E, 234N, 234Q, 

234T, 234H, 234Y, 2341, 234V, 234F, 235A, 235D, 235R, 235W, 235P, 235S, 235N, 235Q, 

235T, 235H, 235Y, 2351, 235V, 235F, 236E, 239D, 239E, 239N, 239Q, 239F, 239T, 239H, 

239Y, 2401, 240A, 240T, 240M, 241W, 241 L, 241Y, 241E, 241R. 243W, 243L 243Y, 243R, 

243Q, 244H, 245A, 247V, 247G, 252Y, 254T, 256E, 2621, 262A, 262T, 262E, 2631, 263A, 263T, 

10 263M, 264L, 2641, 264W, 264T, 264R, 264F, 264M, 264Y, 264E, 265G, 265N, 265Q, 265Y, 

265F, 265V, 2651, 265L, 265H, 265T, 2661, 266A, 266T, 266M, 267Q, 267L, 269H, 269Y, 269F, 

269R, 296E, 296Q, 296D, 296N, 296S, 296T, 296L, 2961, 296H, 269G, 297S, 297D, 297E, 

298H, 2981, 298T, 298F, 2991, 299L, 299A, 299S, 299V, 299H, 299F, 299E, 313F, 325Q, 325L, 

3251, 325D, 325E, 325A, 325T, 325V, 325H, 327G, 327W, 327N, 327L, 328S, 328M, 328D, 

15 328E, 328N, 328Q, 328F, 3281, 328V, 328T, 328H, 328A, 329F, 329H, 329Q, 330K, 330G, 

330T, 330C, 330L, 330Y, 330V, 3301, 330F, 330R, 330H, 332D, 332S, 332W, 332F, 332E, 

332N, 332Q, 332T, 332H, 332Y, and 332A as numbered by the EU index as set forth in Kabat.  

Optionally, the Fc region may comprise additional and/or alternative non-naturally occurring 

amino acid residues known to one skilled in the art (see, e.g., U.S. Pat. Nos. 5,624,821; 

20 6,277,375; and 6,737,056; and PCT Patent Publications WO 01/58957; WO 02/06919; WO 

04/016750; WO 04/029207; WO 04/035752 and WO 05/040217, the contents of which are 

incorporated by reference herein in their entirety).  

Other known Fc variants that may be used in the FcRn antagonists disclosed herein 

include without limitations those disclosed in Ghetie et al., 1997, Nat. Biotech. 15: 637-40; 

25 Duncan et al., 1988, Nature 332: 563-564; Lund et al., 1991, J. Immunol. 147: 2657-2662; Lund 

et al., 1992, Mol. Immunol. 29: 53-59; Alegre et al., 1994, Transplantation 57: 1537-1543; 

Hutchins et al., 1995, Proc. NatI. Acad. Sci. USA 92: 11980-11984; Jefferis et al., 1995, 

Immunol. Lett. 44: 111-117; Lund et al., 1995, FASEB J. 9: 115-119; Jefferis et al., 1996, 

Immunol. Lett. 54: 101-104; Lund et al., 1996, J. Immunol. 157: 4963-4969; Armour et al., 1999, 

30 Eur. J. Immunol. 29: 2613-2624; Idusogie et al., 2000, J. Immunol. 164: 4178-4184; Reddy et 

al., 2000, J. Immunol. 164: 1925-1933; Xu et al., 2000, Cell. Immunol. 2000: 16-26; Idusogie et 

al., 2001, J. Immunol. 166: 2571-2575; Shields et al., 2001, J Biol. Chem. 276: 6591-6604; 

Jefferis et al., 2002, Immunol. Lett. 82: 57-65; Presta et al., 2002, Biochem. Soc. Trans. 30: 

487-490); U.S. Pat. Nos. 5,624,821; 5,885,573; 5,677,425; 6,165,745; 6,277,375; 5,869,046; 
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6,121,022; 5,624,821; 5,648,260; 6,528,624; 6,194,551; 6,737,056; 6,821,505; 6,277,375; U.S.  

Patent Publication No. 2004/0002587; and PCT Publications WO 94/29351; WO 99/58572; WO 

00/42072; WO 02/060919; WO 04/029207; WO 04/099249; and WO 04/063351, the contents of 

which are incorporated by reference herein in their entirety.  

5 In certain embodiments, the variant Fc region is a heterodimer, where the constituent Fc 

domains are different from each other. Methods of producing Fc heterodimers are known in the 

art (see e.g., US 8216805, which is incorporated by reference herein in its entirety). In certain 

embodiments, the variant Fc region is a single chain Fc region, where the constituent Fc 

domains are linked together by a linker moiety. Methods of producing single chain Fc regions 

10 are known in the art (see e.g., US20090252729A1 and US20110081345A1, which are each 

incorporated by reference herein in their entirety).  

In certain embodiments, the FcRn antagonist comprises a variant Fc-region comprising 

an N-linked glycan (e.g., at EU position 297). In this case it is possible to increase the binding 

affinity of the FcRn antagonist for CD16a by altering the glycan structure. Alterations of the N

15 linked glycan of Fc regions are well known in the art. For example, afucosylated N-linked 

glycans or N-glycans having a bisecting GIcNAc structure have been shown to exhibit increased 

affinity for CD16a. Accordingly, in certain embodiments, the N-linked glycan is afucosylated.  

Afucosylation can be achieved using any art-recognized means. For example, an FcRn 

antagonist can be expressed in cells lacking fucosyl transferase, such that fucose is not added 

20 to the N-linked glycan at EU position 297 of the variant Fc region (see e.g., US 8,067,232, the 

contents of which is incorporated by reference herein in its entirety). In certain embodiments, 

the N-linked glycan has a bisecting GcNAc structure. The bisecting GIcNAc structure can be 

achieved using any art recognized means. For example, an FcRn antagonist can be expressed 

in cells expressing beta1-4-N-acetylglucosaminyltransferase Ill (GnTIIl), such that bisecting 

25 GIcNAc is added to the N-linked glycan at EU position 297 of the variant Fc region (see e.g., US 

8021856, the contents of which is incorporated by reference herein in its entirety). Additionally 

or alternatively, alterations of the N-linked glycan structure can also be achieved by enzymatic 

means in vitro.  

In certain embodiments, the FcRn antagonist comprises a plurality of FcRn antagonist 

30 molecules, wherein at least 50% (optionally, at least 60, 70, 80, 90, 95, or 99%) of the plurality 

of FcRn antagonist molecules comprise a variant Fc region, or FcRn-binding fragment thereof, 

comprising a fucosylated N-linked glycan at EU position 297.  

In certain embodiments, the FcRn antagonist comprises a plurality of FcRn antagonist 

molecules, wherein at least 50% (optionally, at least 60, 70, 80, 90, 95, or 99%) of the plurality 
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of FcRn antagonist molecules comprise a variant Fc region or FcRn-binding fragment thereof, 

comprising an N-linked glycan having a bisecting GIcNAc at EU position 297.  

In certain embodiments, the variant Fc region does not comprise an N-linked glycan.  

This can be achieved using any art recognized methods. For example, the Fc variant can be 

5 expressed in a cell that is incapable of N-linked glycosylation. Additionally or alternatively, the 

amino acid sequence of the Fc variant can be altered to prevent or inhibit N-linked glycosylation 

(e.g., by mutation of the NXT sequon). Alternatively, the Fc variant can be synthesized in an 

acellular system (e.g., chemically synthesized).  

In certain embodiments, FcRn antagonist molecules may be modified, e.g., by the 

10 covalent attachment of a molecule (e.g., a binding or imaging moiety) to the FcRn antagonist 

such that covalent attachment does not prevent the FcRn antagonist from specifically binding to 

FcRn. For example, but not by way of limitation, the FcRn antagonist may be modified by 

glycosylation, acetylation, pegylation, phosphorylation, amidation, derivatization by known 

protecting blocking groups, proteolytic cleavage, linkage to a cellular ligand or other protein, etc.  

15 In certain embodiments, the FcRn antagonist comprises a variant Fc region linked to a 

half-life extender. As used herein, the term "half-life extender" refers to any molecule that, when 

linked to an FcRn antagonist disclosed herein, increases the half-life of an FcRn antagonist. Any 

half-life extender may be linked (either covalently or non-covalently) to the FcRn antagonist. In 

certain embodiments, the half-life extender is polyethylene glycol or human serum albumin. In 

20 certain embodiments, the FcRn antagonist is linked to a binding molecule that specifically binds 

to a half-life extender present in a subject, such as a blood-carried molecule or cell, such as 

serum albumin (e.g., human serum albumin), IgG, erythrocytes, etc.  

IV. Methods of Treating Generalized Myasthenia Gravis 

25 In one aspect, the instant disclosure provides methods of treating generalized 

myasthenia gravis in a subject. These methods generally comprise administering to the subject 

an effective amount of an isolated FcRn antagonist. The instant disclosure also provides an 

isolated FcRn antagonist for use in treating generalized myasthenia gravis in a subject. The 

instant disclosure further provides use of an isolated FcRn antagonist in the manufacture of a 

30 medicament for use in treating generalized myasthenia gravis in a subject.  

Dosing and Route of Administration 

As shown herein, a multiple, repeated dosing regime is unexpectedly superior to a single 

dose. Accordingly, in certain embodiments, the FcRn antagonist is administered to the subject 
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at least twice in 22 days. In certain embodiments, the FcRn antagonist is administered to the 

subject at a frequency of once every 1, 2, 3, 4, 5, 6, 7, 8, 9, 10, or 11 days. In certain 

embodiments, the FcRn antagonist is administered to the subject 1, 2, 3, 4, 5, 6, 7, 8, 9, 10, 11, 

12, 13, 14, 15, 16, 17, 18, 19, 20, 21, or 22 times in 22 days. In certain embodiments, the FcRn 

5 antagonist is administered to the subject at a frequency of once every 3 days. In certain 

embodiments, the FcRn antagonist is administered to the subject at a frequency of once every 7 

days. In certain embodiments, the FcRn antagonist is administered to the subject every 7 days 

for 22 days (i.e., on days 1, 8, 15, and 22).  

As shown herein, administration of an FcRn antagonist to the subject in a dose of 

10 between about 1 and about 200 mg/kg is unexpectedly efficacious. Accordingly, in certain 

embodiments, the FcRn antagonist is administered to the subject in a dose of between about 1 

and about 200 mg/kg (e.g., between 1 and 200 mg/kg). In certain embodiments, the FcRn 

antagonist is administered to the subject in a dose of about 1, 2, 10, 20, 25, 70, or 200 mg/kg 

(e.g., 1, 2, 10, 20, 25, 70, or 200 mg/kg). In certain embodiments, the FcRn antagonist is 

15 administered to the subject in a dose of about 5 mg/kg (e.g., 5 mg/kg). In certain embodiments, 

the FcRn antagonist is administered to the subject in a dose of about 10 mg/kg (e.g., 10 mg/kg).  

In certain embodiments, the FcRn antagonist is administered to the subject in a dose of about 

20 mg/kg (e.g., 20 mg/kg). In certain embodiments, the FcRn antagonist is administered to the 

subject in a dose of about 25 mg/kg (e.g., 25 mg/kg).  

20 In certain embodiments, the FcRn antagonist is administered to the subject in a dose 

selected from the group consisting of about 150, 300, 450, 600, 750, 900, 1050, and 1200 mg 

per dose.  

In certain embodiments, the FcRn antagonist is administered to the subject in a dose of 

about150mg perdose.  

25 In certain embodiments, the FcRn antagonist is administered to the subject in a dose of 

about 300 mg per dose.  

In certain embodiments, the FcRn antagonist is administered to the subject in a dose of 

about450mg perdose.  

In certain embodiments, 10 mg/kg of the FcRn antagonist is administered to the subject 

30 every 7 days for 22 days (i.e., on days 1, 8, 15, and 22).  

As myasthenia gravis is a chronic disease, in certain embodiments at least one 

additional dose of the FcRn antagonist is administered to the subject. For example, one or more 

additional doses of the FcRn antagonist can be administered to the subject weekly, biweekly, 

every three weeks, every four weeks, every 6 weeks, every 8 weeks, every 12 weeks, or on a 
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schedule intermediate to any of the foregoing. Dose scheduling can be adjusted based on 

clinical symptoms.  

As myasthenia gravis is a chronic disease, in certain embodiments at least one 

additional dose of the FcRn antagonist is administered to the subject. For example, one or more 

5 additional doses of the FcRn antagonist can be administered to the subject on an as-needed 

basis depending on clinical symptoms. In this manner, the clinician or subject can tailor dosing 

to the individual subject's requirements.  

The FcRn antagonist can be administered by any means to the subject. Methods of 

administration include, but are not limited to, intravenous, subcutaneous, intradermal, 

10 intramuscular, intraperitoneal, intranasal, epidural, and oral routes. The composition may be 

administered, for example by infusion or bolus injection. In certain embodiments, the FcRn 

antagonist is administered by intravenous infusion. In certain embodiments, the FcRn 

antagonist is administered by subcutaneous injection. In certain embodiments, the first dose is 

administered to the subject intravenously, and one or more subsequent doses are administered 

15 subcutaneously.  

In various embodiments, the FcRn antagonist is administered in a multiphase dosing 

regimen. For example, the multiphase dosing regimen comprises a first phase and a second 

phase in various embodiments. In certain embodiments, the first phase is an induction phase 

and comprises administering 1-5 doses of FcRn antagonist to the subject for between 1-10 

20 weeks, e.g., 1 month. In certain embodiments, the induction phase doses are administered at 

about 5 mg/kg, about 10 mg/kg, about 15 mg/kg or about 20 mg/kg. In certain embodiments, 

the induction phase doses are administered intravenously. The induction phase is concluded by 

administering the first maintenance phase dose of FcRn antagonist.  

In certain embodiments, the induction phase lasts for 2, 3, 4, 5, 6, 7, 8, 9, or 10 weeks.  

25 In certain embodiments, this phase lasts between 2 and 6 weeks. In certain embodiments, the 

induction phase lasts for 5 weeks. According to certain embodiments, the dose given any week 

is higher than the previous week. In other embodiments, the dose remains the same for a 

number of weeks and is then increased. In some embodiments, the dose remains the same for 

the first 1, 2, 3, 4, 5, 6, 7, 8, or 9 weeks and is then increased. In certain embodiments, the dose 

30 remains the same for the first 4 weeks.  

In certain embodiments, the second phase is a maintenance phase and comprises 

administering between 50 mg and 500 mg (e.g., 150 mg or 300 mg) once every one or two 

weeks to the subject for 2 weeks, 4 weeks, 6 weeks, 8 weeks, 12 weeks, 26 weeks, or as long 

as myasthenia gravis persists. In other embodiments, the maintenance phase comprises 
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administration of an FcRn antagonist at between 50 mg and 500 mg (e.g., 150 mg or 300 mg) 

once every two weeks to the subject for 2 months, 4 months, 6 months, 8 months, 12 months, 2 

years, three years, 4 years, 5 years, or for the remaining lifetime of the subject. In other 

embodiments, the maintenance phase comprises subcutaneous (s.c.) administration of FcRn 

5 antagonist at about 50-500 mg (e.g., 150 mg or 300 mg) twice a month (biweekly) once the 

induction phase is complete. In some embodiments, the maintenance phase comprises 

administering an FcRn antagonist to the subject on an as-needed basis depending on clinical 

symptoms. In this manner, the clinician or subject can tailor dosing to the individual subject's 

requirements.  

10 In certain embodiments, the maintenance phase can last for between 6 weeks and the 

life of the subject. According to other embodiments, the maintenance phase lasts for 26-52, 26

78, 26-104, 26-130, 26-156, 26-182, 26-208 weeks, or more. In other embodiments, the 

maintenance phase lasts for greater than 26, 27, 28, 29, 30, 31, 32, 33, 34, 35, 36, 37, 38, 39, 

40, 41, 42, 43, 44, 45, 46, 47, 48, 49, 50, 51, 52, 78, 104, 130, 156, or 182 weeks. According to 

15 other embodiments, the maintenance phase lasts for greater than 1, 2, 3, 4, 5, 10, 15, 20, 25, 

30, 35, 40, 45, 50, 55, 60, 65, 70, 75, 80 years, or more years. In certain embodiments, the 

maintenance phase lasts for the remainder of the subject's life.  

In certain embodiments, the multiphase dosing regimen includes a "tapering" phase in 

which the dose of FcRn antagonist is decreased with each succeeding dose. The tapering 

20 phase may occur after the subject has exhibited an improvement in one or more symptoms of 

MG. In certain embodiments, this tapering phase may include a replacement therapy other than 

an FcRn antagonist (e.g., a steroid therapy, IVIg or plasma exchange).  

In certain embodiments, the multiphase dosing regimen includes a "retreatment" phase.  

The retreatment phase may occur after the subject has ceased treatment with an FcRn 

25 antagonist for an extended period of time (e.g., 3 months, 6 months, 1 year or more) or after the 

subject has begun (but not fully completed) the tapering phase. In certain embodiments, this 

retreatment phase is used when an MG patient must undergo a rescue procedure to maintain 

clinical stability and includes administering plasma exchange and/or dosing with IVIg. In this 

phase after plasma is exchanged a dose of FcRn antagonist is administered to replace the drug 

30 lost in plasma exchange. According to certain embodiments, this post-rescue dose is between 

50 and 500 mg of FcRn antagonist (e.g., 150 mg or 300 mg). According to certain 

embodiments, this post-rescue dose is about 150 mg. In another embodiment, in this post

rescue or third phase a 300 mg dose of is administered after completion of plasmapheresis 

(e.g., within 6 hours, 5 hours, 4 hours, 3 hours, 2 hours or 1 hour of plasmapheresis).  
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In certain embodiments, a first one or more induction doses are administered to the 

subject intravenously, and one or more subsequent maintenance doses are administered 

subcutaneously.  

In certain embodiments, the first 1, 2, 3, or 4 induction doses are administered to the 

5 subject intravenously, and 1, 2, 3, or 4 subsequent maintenance doses are administered to the 

subject subcutaneously.  

In certain embodiments, the first 4 induction doses are administered to the subject 

intravenously, and 1, 2, 3, or 4 subsequent maintenance doses are administered to the subject 

subcutaneously.  

10 In certain embodiments, 1 dose is administered to the subject intravenously, and 4 

subsequent doses are administered to the subject subcutaneously.  

In certain embodiments, 2 doses are administered to the subject intravenously, and 4 

subsequent doses are administered to the subject subcutaneously.  

In one aspect, the instant disclosure provides a method of treating generalized 

15 myasthenia gravis in a subject, the method comprising administering to the subject a plurality of 

doses of an isolated FcRn antagonist, wherein one or more doses of the FcRn antagonist are 

administered intravenously to the subject in a dose of about 10 mg/kg per dose, and one or 

more subsequent doses of the FcRn antagonist are administered subcutaneously to the subject 

in a dose of about 10 mg/kg per dose, thereby treating the generalized myasthenia gravis in the 

20 subject. The instant disclosure also provides an isolated FcRn antagonist for use in a method of 

treating generalized myasthenia gravis in a subject, the method comprising administering to the 

subject a plurality of doses of the isolated FcRn antagonist, wherein one or more doses of the 

FcRn antagonist are administered intravenously to the subject in a dose of about 10 mg/kg per 

dose, and one or more subsequent doses of the FcRn antagonist are administered 

25 subcutaneously to the subject in a dose of about 10 mg/kg per dose.  

In one aspect, the instant disclosure provides a method of treating generalized 

myasthenia gravis in a subject, the method comprising administering to the subject a plurality of 

doses of an isolated FcRn antagonist, wherein one or more doses of the FcRn antagonist are 

administered intravenously to the subject in a dose of about 10 mg/kg per dose, and one or 

30 more subsequent doses of the FcRn antagonist are administered subcutaneously to the subject 

in a dose of about 20 mg/kg per dose, thereby treating the generalized myasthenia gravis in the 

subject. The instant disclosure also provides an isolated FcRn antagonist for use in a method of 

treating generalized myasthenia gravis in a subject, the method comprising administering to the 

subject a plurality of doses of the isolated FcRn antagonist, wherein one or more doses of the 

- 46-



WO 2019/110823 PCT/EP2018/084034 

FcRn antagonist are administered intravenously to the subject in a dose of about 10 mg/kg per 

dose, and one or more subsequent doses of the FcRn antagonist are administered 

subcutaneously to the subject in a dose of about 20 mg/kg per dose.  

In one aspect, the instant disclosure provides a method of treating generalized 

5 myasthenia gravis in a subject, the method comprising administering to the subject a plurality of 

doses of an isolated FcRn antagonist, wherein one or more doses of the FcRn antagonist are 

administered intravenously to the subject in a dose of about 10 mg/kg per dose, and one or 

more subsequent doses of the FcRn antagonist are administered subcutaneously to the subject 

in a dose of about 150 mg per dose, thereby treating the generalized myasthenia gravis in the 

10 subject. The instant disclosure also provides an isolated FcRn antagonist for use in a method of 

treating generalized myasthenia gravis in a subject, the method comprising administering to the 

subject a plurality of doses of the isolated FcRn antagonist, wherein one or more doses of the 

FcRn antagonist are administered intravenously to the subject in a dose of about 10 mg/kg per 

dose, and one or more subsequent doses of the FcRn antagonist are administered 

15 subcutaneously to the subject in a dose of about 150 mg per dose.  

In one aspect, the instant disclosure provides a method of treating generalized 

myasthenia gravis in a subject, the method comprising administering to the subject more than 

one dose of an isolated FcRn antagonist, wherein one or more doses of the FcRn antagonist 

are administered intravenously to the subject in a dose of about 10 mg/kg per dose, and one or 

20 more subsequent doses of the FcRn antagonist are administered subcutaneously to the subject 

in a dose of about 300 mg per dose, thereby treating the generalized myasthenia gravis in the 

subject. The instant disclosure also provides an isolated FcRn antagonist for use in a method of 

treating generalized myasthenia gravis in a subject, the method comprising administering to the 

subject more than one dose of the isolated FcRn antagonist, wherein one or more doses of the 

25 FcRn antagonist are administered intravenously to the subject in a dose of about 10 mg/kg per 

dose, and one or more subsequent doses of the FcRn antagonist are administered 

subcutaneously to the subject in a dose of about 300 mg per dose.  

In certain embodiments, 1, 2, 3, or 4 doses are administered to the subject 

intravenously, and wherein 1, 2, 3, or 4 subsequent doses are administered to the subject 

30 subcutaneously.  

In certain embodiments, 1 dose is administered to the subject intravenously and 1 

subsequent dose is administered to the subject subcutaneously.  

In certain embodiments, 1 dose is administered to the subject intravenously and 2 

subsequent doses are administered to the subject subcutaneously.  
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In certain embodiments, 1 dose is administered to the subject intravenously and 3 

subsequent doses are administered to the subject subcutaneously.  

In certain embodiments, 1 dose is administered to the subject intravenously and 4 

subsequent doses are administered to the subject subcutaneously.  

5 In certain embodiments, 2 doses are administered to the subject intravenously and 1 

subsequent dose is administered to the subject subcutaneously.  

In certain embodiments, 2 doses are administered to the subject intravenously and 2 

subsequent doses are administered to the subject subcutaneously.  

In certain embodiments, 2 doses are administered to the subject intravenously and 3 

10 subsequent doses are administered to the subject subcutaneously.  

In certain embodiments, 2 doses are administered to the subject intravenously and 4 

subsequent doses are administered to the subject subcutaneously.  

In certain embodiments, 3 doses are administered to the subject intravenously and 1 

subsequent dose is administered to the subject subcutaneously.  

15 In certain embodiments, 3 doses are administered to the subject intravenously and 2 

subsequent doses are administered to the subject subcutaneously.  

In certain embodiments, 3 doses are administered to the subject intravenously and 3 

subsequent doses are administered to the subject subcutaneously.  

In certain embodiments, 3 doses are administered to the subject intravenously and 4 

20 subsequent doses are administered to the subject subcutaneously.  

In certain embodiments, 4 doses are administered to the subject intravenously and 1 

subsequent dose is administered to the subject subcutaneously.  

In certain embodiments, 4 doses are administered to the subject intravenously and 2 

subsequent doses are administered to the subject subcutaneously.  

25 In certain embodiments, 4 doses are administered to the subject intravenously and 3 

subsequent doses are administered to the subject subcutaneously.  

In certain embodiments, 4 doses are administered to the subject intravenously and 4 

subsequent doses are administered to the subject subcutaneously.  

In certain embodiments, the one or more subcutaneous doses are administered at a 

30 frequency selected from the group consisting of about daily, about weekly, about biweekly, and 

about monthly.  

In certain embodiments, one or more doses of the FcRn antagonist are administered as 

a retreatment, a maintenance dose, or a tapering dose.  
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The methods disclosed herein can reduce the serum levels of a naturally occurring 

autoantibody such as anti-AChR. Accordingly, in one aspect the instant disclosure provides 

methods of treating a subject having an antibody-mediated disorder (e.g. an autoimmune 

disease, such as generalized myasthenia gravis), the method comprising administering to the 

5 subject an effective amount of an FcRn antagonist composition disclosed herein. In certain 

embodiments, administration of the isolated FcRn antagonist reduces the serum level of an anti

acetylcholine receptor (AChR) antibody. In certain embodiments, administration of the isolated 

FcRn antagonist reduces the serum level of an anti-MuSK antibody. In certain embodiments, 

administration of the isolated FcRn antagonist reduces the serum level of an anti-LRP4 

10 antibody. In certain embodiments, the serum level of the antibody is reduced at day 8, 15, 22, 

29, or 36 compared to a baseline serum level of the at least antibody as measured prior to 

administration of the isolated FcRn antagonist at day 1. In certain embodiments, the serum level 

of the at least one IgG is reduced by at least about 25% to at least about 95% at day 8, 15, 22, 

29, or 36. In certain embodiments, the serum level of the at least one IgG is reduced by at least 

15 about 50% to at least about 95% at day 8, 15, 22, 29, or 36. In certain embodiments, the serum 

level of the at least one anti-AchR antibody is reduced by at least about 50% to at least about 

85% at day 8, 15, 22, 29, or 36. In certain embodiments, the serum level of anti-MuSK antibody 

is reduced by at least about 50% to at least about 85% at day 8, 15, 22, 29, or 36. In certain 

embodiments, the serum level of anti-LRP4 antibody is reduced by at least about 50% to at 

20 least about 85% at day 8, 15, 22, 29, or 36.  

In certain embodiments, the FcRn antagonist is administered to the subject 

simultaneously with an additional therapeutic agent. In certain embodiments, the FcRn 

antagonist is administered to the subject sequentially with an additional therapeutic agent.  

In certain embodiments, the dosage of the additional therapeutic agent is tapered in 

25 conjunction with treatment with the FcRn antagonist. This is especially useful where the 

additional therapeutic agent to be tapered is a corticosteroid.  

30 Patient Selection 

The methods of the instant disclosure are particularly suited to treating generalized 

myasthenia gravis in a subject. Accordingly, in certain embodiments, the methods of the 

invention comprise the selection of a patient for treatment that has been diagnosed as having 

generalized myasthenia gravis and/or exhibits one or more symptoms associated with 
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generalized myasthenia gravis. In certain aspects of the disclosure, a subset of the generalized 

MG patient population may be selected for treatment. For example, a patient may be selected 

for the presence of one of more additional characteristics. In certain embodiments, these 

patients may exhibit one or more characteristics which render them more difficult to treat than 

5 the general MG patient population.  

(a) Evaluation Scores 

In certain embodiments, the MG patients may exhibit a high degree of impairment as 

reflected by one or more myasthenia gravis evaluation scores selected from the group 

10 consisting of Quantitative Myasthenia Gravis (QMG) score, Myasthenia Gravis activities of daily 

living (MG-ADL) score, Myasthenia Gravis composite (MGC) score, 15-item Quality of life scale 

for Myasthenia Gravis (MGQoL15r), and EuroQol 5 Dimension (EQ-5D) score. In certain 

embodiments, the MG patient may exhibit an MG-ADL score of at least 5. In certain 

embodiments, the total MG-ADL score is at least 5, at least 6, at least 7, at least 8, at least 9, at 

15 least 10, at least 15, or at least 20. In certain embodiments, the MG patient may exhibit a QMG 

score of at least 10. In certain embodiments, the total QMG score is at least 11, at least 12, at 

least 13, at least 14, at least 15, at least 20, at least 25, or at least 30. In certain embodiments, 

the MG patient may exhibit an MGC score of at least 10. In certain embodiments, the MGC 

score, is at least 15, at least 20, at least 25, at least 30, at least 35, or at least 40. In certain 

20 embodiments, the MG patient may exhibit an MGQo15r score of at least 10. In certain 

embodiments, the MGQo15r score, is at least 11, at least 12, at least 13, at least 14, at least 

15, at least 20, or at least 25.  

In certain embodiments, the MG patient selected for treatment may exhibit an 

exacerbation of one or more MG symptoms over a period of time. In certain embodiments, the 

25 MG patient may exhibit an exacerbation of one or more MG symptoms despite treatment with 

standard of care therapy.  

In certain embodiments, an exacerbation of myasthenia gravis or generalized 

myasthenia gravis is present when there is at least a 1-point worsening in the MG-ADL score. In 

certain embodiments, an exacerbation of myasthenia gravis or generalized myasthenia gravis is 

30 present when there is at least a 2-point worsening in the MG-ADL score. In certain 

embodiments, an exacerbation of myasthenia gravis or generalized myasthenia gravis is 

present when there is at least a 3-point worsening in the MG-ADL score. In certain 

embodiments, an exacerbation of myasthenia gravis or generalized myasthenia gravis is 

present when there is at least a 4-point worsening in the MG-ADL score. In certain 
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embodiments, an exacerbation of myasthenia gravis or generalized myasthenia gravis is 

present when there is at least a 5-point worsening in the MG-ADL score. In certain 

embodiments, an exacerbation of myasthenia gravis or generalized myasthenia gravis is 

present when there is at least a 6-point worsening in the MG-ADL score. In certain 

5 embodiments, an exacerbation of myasthenia gravis or generalized myasthenia gravis is 

present when there is at least a 7-point worsening in the MG-ADL score. In certain 

embodiments, an exacerbation of myasthenia gravis or generalized myasthenia gravis is 

present when there is at least an 8-point worsening in the MG-ADL score. In certain 

embodiments, an exacerbation of myasthenia gravis or generalized myasthenia gravis is 

10 present when there is at least a 9-point worsening in the MG-ADL score. In certain 

embodiments, an exacerbation of myasthenia gravis or generalized myasthenia gravis is 

present when there is at least a 10-point worsening in the MG-ADL score.  

In certain embodiments, an exacerbation of myasthenia gravis or generalized 

myasthenia gravis is present when there is at least a 1-point worsening in the QMG score. In 

15 certain embodiments, an exacerbation of myasthenia gravis or generalized myasthenia gravis is 

present when there is at least a 2-point worsening in the QMG score. In certain embodiments, 

an exacerbation of myasthenia gravis or generalized myasthenia gravis is present when there is 

at least a 3-point worsening in the QMG score. In certain embodiments, an exacerbation of 

myasthenia gravis or generalized myasthenia gravis is present when there is at least a 4-point 

20 worsening in the QMG score. In certain embodiments, an exacerbation of myasthenia gravis or 

generalized myasthenia gravis is present when there is at least a 5-point worsening in the QMG 

score. In certain embodiments, an exacerbation of myasthenia gravis or generalized myasthenia 

gravis is present when there is at least a 6-point worsening in the QMG score. In certain 

embodiments, an exacerbation of myasthenia gravis or generalized myasthenia gravis is 

25 present when there is at least a 7-point worsening in the QMG score. In certain embodiments, 

an exacerbation of myasthenia gravis or generalized myasthenia gravis is present when there is 

at least an 8-point worsening in the QMG score. In certain embodiments, an exacerbation of 

myasthenia gravis or generalized myasthenia gravis is present when there is at least a 9-point 

worsening in the QMG score. In certain embodiments, an exacerbation of myasthenia gravis or 

30 generalized myasthenia gravis is present when there is at least a 10-point worsening in the 

QMG score.  

In certain embodiments, an exacerbation of myasthenia gravis or generalized 

myasthenia gravis is present when there is at least a 1-point worsening in the MGC score. In 

certain embodiments, an exacerbation of myasthenia gravis or generalized myasthenia gravis is 
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present when there is at least a 2-point worsening in the MGC score. In certain embodiments, 

an exacerbation of myasthenia gravis or generalized myasthenia gravis is present when there is 

at least a 3-point worsening in the MGC score. In certain embodiments, an exacerbation of 

myasthenia gravis or generalized myasthenia gravis is present when there is at least a 4-point 

5 worsening in the MGC score. In certain embodiments, an exacerbation of myasthenia gravis or 

generalized myasthenia gravis is present when there is at least a 5-point worsening in the MGC 

score. In certain embodiments, an exacerbation of myasthenia gravis or generalized myasthenia 

gravis is present when there is at least a 6-point worsening in the MGC score. In certain 

embodiments, an exacerbation of myasthenia gravis or generalized myasthenia gravis is 

10 present when there is at least a 7-point worsening in the MGC score. In certain embodiments, 

an exacerbation of myasthenia gravis or generalized myasthenia gravis is present when there is 

at least an 8-point worsening in the MGC score. In certain embodiments, an exacerbation of 

myasthenia gravis or generalized myasthenia gravis is present when there is at least a 9-point 

worsening in the MGC score. In certain embodiments, an exacerbation of myasthenia gravis or 

15 generalized myasthenia gravis is present when there is at least a 10-point worsening in the 

MGC score.  

In certain embodiments, an exacerbation of myasthenia gravis or generalized 

myasthenia gravis is present when there is at least a 1-point worsening in the MGQoL15r score.  

In certain embodiments, an exacerbation of myasthenia gravis or generalized myasthenia gravis 

20 is present when there is at least a 2-point worsening in the MGQoL15r score. In certain 

embodiments, an exacerbation of myasthenia gravis or generalized myasthenia gravis is 

present when there is at least a 3-point worsening in the MGQoL15r score. In certain 

embodiments, an exacerbation of myasthenia gravis or generalized myasthenia gravis is 

present when there is at least a 4-point worsening in the MGQoL15r score. In certain 

25 embodiments, an exacerbation of myasthenia gravis or generalized myasthenia gravis is 

present when there is at least a 5-point worsening in the MGQoL15r score. In certain 

embodiments, an exacerbation of myasthenia gravis or generalized myasthenia gravis is 

present when there is at least a 6-point worsening in the MGQoL15r score. In certain 

embodiments, an exacerbation of myasthenia gravis or generalized myasthenia gravis is 

30 present when there is at least a 7-point worsening in the MGQoL15r score. In certain 

embodiments, an exacerbation of myasthenia gravis or generalized myasthenia gravis is 

present when there is at least an 8-point worsening in the MGQoL15r score. In certain 

embodiments, an exacerbation of myasthenia gravis or generalized myasthenia gravis is 

present when there is at least a 9-point worsening in the MGQoL15r score. In certain 
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embodiments, an exacerbation of myasthenia gravis or generalized myasthenia gravis is 

present when there is at least a 10-point worsening in the MGQoL15r score.  

(b) Autoantibodies 

5 In yet other embodiments, the MG patient may be selected as having the presence or 

absence of one or more autoantibodies. Indeed, generalized MG may be categorized into 

various subtypes based on the presence of particular autoantibodies.  

In one embodiment, the MG patient is selected as being positive for the presence of 

autoantibodies to the acetylcholine receptor (AChR) antibody ("AChR seropositive" or "AChR

10 associated MG"). In certain embodiments, the AChR-associated MG patient is selected as 

being "double seropositive" for both acetylcholine receptor (AChR) antibodies and antibodies 

against muscle-specific tyrosine kinase (MuSK). In certain embodiments, the AChR-associated 

MG patient is selected as being seropositive for AChR and seronegative for MuSK. AChR

associated MG has a bimodal age pattern of incidence, with a peak in young adults aged about 

15 30 years and then a steady increase in incidence with increasing age older than 50 years 

(Heldal et al., "Seropositive myasthenia gravis: a nationwide epidemiologic study. Neurology.  

2009; 73: 150-151).  

In other embodiments, the MG patient is selected as being positive for the presence of 

autoantibodies to the MuSK receptor ("MuSK seropositive" or "MuSK-associated MG"). In 

20 certain embodiments, the MuSK-associated MG patient is selected as being seronegative for 

AChR. MuSK antibodies have been detected in approximately one third of AChR-associated 

MG patients (see Niks et al., J. Neurol. Neurosurg Psychiatry, 2007; 78: 417-18). In other 

embodiments, the MG patient is selected as being seropositive for AChR, seropositive for 

MuSK, and seropositive for LRP4. MuSK-associated MG incidence is estimated at 0.3 patient 

25 per million per year, with a prevalence of 2.9 per million people (Guptill et al., Muscle Nerve 

2011, 44: 36-40).  

In other embodiments, the MG patient selected for treatment is a "double seronegative" 

patient which is seronegative for the presence of both AChR antibodies and MuSK antibodies.  

In certain embodiments, the double seronegative patient is positive for the presence of 

30 autoantibodies to low-density lipoprotein receptor-related protein 4 (LRP4) ("LRP4 seropositive" 

or "LRP4-associated MG"). LRP4 antibodies have been recorded in 19% of AChR seronegative 

patients. Moreover, epidemiological data suggest that LRP4-associated MG is half as frequent 

as the MUSK form of the disease (Zisimopoulou et al., Autoimmun Rev 2013, 12: 924-30).  
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In certain embodiments, the MG patient selected for treatment is seropositive for the 

presence of autoantibodies to agrin. In certain embodiments, the patient is also seropositive for 

AChR. In another embodiment, the patient is also seropositive for MuSK. In another 

embodiment, the patient is also seropositive for LRP4.  

5 In certain embodiments, the MG patient selected for treatment is seropositive for the 

presence of autoantibodies to cortactin, a protein that acts downstream from agrin/MuSK 

promoting AChR clustering. In certain embodiments, the patient is also seropositive for AChR.  

In another embodiment, the patient is also seropositive for MuSK. In another embodiment, the 

patient is also seropositive for LRP4.  

10 In certain embodiments, the MG patient selected from treatment is seropositive for the 

presence of autoantibodies to titin, a protein which maintains the flexibility of cell structure. The 

presence of titin autoantibodies may serve as a useful marker for severe MG patients who 

require long-term immunosuppression and are not responsive to thymectomy.  

In certain embodiments, the MG patient selected from treatment is seropositive for the 

15 presence of autoantibodies to the ryanodine receptor, which is a sarcoplasmic reticulum calcium 

channel protein that mediates contraction of the muscle cell. The presence of ryanodine 

receptor autoantibodies may also serve as a useful marker for severe MG.  

In certain embodiments, the MG patient selected for treatment is seropositive for AChR.  

20 In certain embodiments, the MG patient selected for treatment is seropositive for AChR and 

ryanodine receptor. In certain embodiments, the MG patient selected for treatment is 

seropositive for AChR and titin. In certain embodiments, the MG patient selected for treatment is 

seropositive for AChR, titin, and ryanodine receptor. In certain embodiments, the MG patient 

selected for treatment is seropositive for AChR and cortactin. In certain embodiments, the MG 

25 patient selected for treatment is seropositive for AChR, cortactin, and ryanodine receptor. In 

certain embodiments, the MG patient selected for treatment is seropositive for AChR, cortactin, 

and titin. In certain embodiments, the MG patient selected for treatment is seropositive for 

AChR, cortactin, titin, and ryanodine receptor. In certain embodiments, the MG patient selected 

for treatment is seropositive for AChR and agrin. In certain embodiments, the MG patient 

30 selected for treatment is seropositive for AChR, agrin, and ryanodine receptor. In certain 

embodiments, the MG patient selected for treatment is seropositive for AChR, agrin, and titin. In 

certain embodiments, the MG patient selected for treatment is seropositive for AChR, agrin, titin, 

and ryanodine receptor. In certain embodiments, the MG patient selected for treatment is 
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seropositive for AChR, agrin, and cortactin. In certain embodiments, the MG patient selected 

for treatment is seropositive for AChR, agrin, cortactin, and ryanodine receptor.  

In certain embodiments, the MG patient selected for treatment is seropositive for AChR, 

agrin, cortactin, and titin. In certain embodiments, the MG patient selected for treatment is 

5 seropositive for AChR, agrin, cortactin, titin, and ryanodine receptor. In certain embodiments, 

the MG patient selected for treatment is seropositive for AChR and LRP4. In certain 

embodiments, the MG patient selected for treatment is seropositive for AChR, LRP4, and 

ryanodine receptor. In certain embodiments, the MG patient selected for treatment is 

seropositive for AChR, LRP4, and titin. In certain embodiments, the MG patient selected for 

10 treatment is seropositive for AChR, LRP4, titin, and ryanodine receptor. In certain embodiments, 

the MG patient selected for treatment is seropositive for AChR, LRP4, and cortactin. In certain 

embodiments, the MG patient selected for treatment is seropositive for AChR, LRP4, cortactin, 

and ryanodine receptor. In certain embodiments, the MG patient selected for treatment is 

seropositive for AChR, LRP4, cortactin, and titin. In certain embodiments, the MG patient 

15 selected for treatment is seropositive for AChR, LRP4, cortactin, titin, and ryanodine receptor.  

In certain embodiments, the MG patient selected for treatment is seropositive for AChR, 

LRP4, and agrin. In certain embodiments, the MG patient selected for treatment is seropositive 

for AChR, LRP4, agrin, and ryanodine receptor. In certain embodiments, the MG patient 

selected for treatment is seropositive for AChR, LRP4, agrin, and titin. In certain embodiments, 

20 the MG patient selected for treatment is seropositive for AChR, LRP4, agrin, titin, and ryanodine 

receptor. In certain embodiments, the MG patient selected for treatment is seropositive for 

AChR, LRP4, agrin, and cortactin. In certain embodiments, the MG patient selected for 

treatment is seropositive for AChR, LRP4, agrin, cortactin, and ryanodine receptor. In certain 

embodiments, the MG patient selected for treatment is seropositive for AChR, LRP4, agrin, 

25 cortactin, and titin. In certain embodiments, the MG patient selected for treatment is 

seropositive for AChR, LRP4, agrin, cortactin, titin, and ryanodine receptor.  

In certain embodiments, the MG patient selected for treatment is seropositive for AChR 

and MuSK. In certain embodiments, the MG patient selected for treatment is seropositive for 

AChR, MuSK, and ryanodine receptor. In certain embodiments, the MG patient selected for 

30 treatment is seropositive for AChR, MuSK, and titin. In certain embodiments, the MG patient 

selected for treatment is seropositive for AChR, MuSK, titin, and ryanodine receptor. In certain 

embodiments, the MG patient selected for treatment is seropositive for AChR, MuSK, and 

cortactin. In certain embodiments, the MG patient selected for treatment is seropositive for 

AChR, MuSK, cortactin, and ryanodine receptor. In certain embodiments, the MG patient 
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selected for treatment is seropositive for AChR, MuSK, cortactin, and titin. In certain 

embodiments, the MG patient selected for treatment is seropositive for AChR, MuSK, cortactin, 

titin, and ryanodine receptor. In certain embodiments, the MG patient selected for treatment is 

seropositive for AChR, MuSK, and agrin. In certain embodiments, the MG patient selected for 

5 treatment is seropositive for AChR, MuSK, agrin, and ryanodine receptor. In certain 

embodiments, the MG patient selected for treatment is seropositive for AChR, MuSK, agrin, and 

titin. In certain embodiments, the MG patient selected for treatment is seropositive for AChR, 

MuSK, agrin, titin, and ryanodine receptor. In certain embodiments, the MG patient selected for 

treatment is seropositive for AChR, MuSK, agrin, and cortactin. In certain embodiments, the 

10 MG patient selected for treatment is seropositive for AChR, MuSK, agrin, cortactin, and 

ryanodine receptor. In certain embodiments, the MG patient selected for treatment is 

seropositive for AChR, MuSK, agrin, cortactin, and titin. In certain embodiments, the MG patient 

selected for treatment is seropositive for AChR, MuSK, agrin, cortactin, titin, and ryanodine 

receptor. In certain embodiments, the MG patient selected for treatment is seropositive for 

15 AChR, MuSK, and LRP4. In certain embodiments, the MG patient selected for treatment is 

seropositive for AChR, MuSK, LRP4, and ryanodine receptor. In certain embodiments, the MG 

patient selected for treatment is seropositive for AChR, MuSK, LRP4, and titin. In certain 

embodiments, the MG patient selected for treatment is seropositive for AChR, MuSK, LRP4, 

titin, and ryanodine receptor. In certain embodiments, the MG patient selected for treatment is 

20 seropositive for AChR, MuSK, LRP4, and cortactin. In certain embodiments, the MG patient 

selected for treatment is seropositive for AChR, MuSK, LRP4, cortactin, and ryanodine receptor.  

In certain embodiments, the MG patient selected for treatment is seropositive for AChR, 

MuSK, LRP4, cortactin, and titin. In certain embodiments, the MG patient selected for treatment 

is seropositive for AChR, MuSK, LRP4, cortactin, titin, and ryanodine receptor. In certain 

25 embodiments, the MG patient selected for treatment is seropositive for AChR, MuSK, LRP4, 

and agrin. In certain embodiments, the MG patient selected for treatment is seropositive for 

AChR, MuSK, LRP4, agrin, and ryanodine receptor. In certain embodiments, the MG patient 

selected for treatment is seropositive for AChR, MuSK, LRP4, agrin, and titin.  

In certain embodiments, the MG patient selected for treatment is seropositive for AChR, 

30 MuSK, LRP4, agrin, titin, and ryanodine receptor. In certain embodiments, the MG patient 

selected for treatment is seropositive for AChR, MuSK, LRP4, agrin, and cortactin. In certain 

embodiments, the MG patient selected for treatment is seropositive for AChR, MuSK, LRP4, 

agrin, cortactin, and ryanodine receptor. In certain embodiments, the MG patient selected for 

treatment is seropositive for AChR, MuSK, LRP4, agrin, cortactin, and titin. In certain 
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embodiments, the MG patient selected for treatment is seropositive for AChR, MuSK, LRP4, 

agrin, cortactin, titin, and ryanodine receptor. In certain embodiments, the MG patient selected 

for treatment is seropositive for MuSK. In certain embodiments, the MG patient selected for 

treatment is seropositive for MuSK and ryanodine receptor. In certain embodiments, the MG 

5 patient selected for treatment is seropositive for MuSK and titin. In certain embodiments, the 

MG patient selected for treatment is seropositive for MuSK, titin, and ryanodine receptor. In 

certain embodiments, the MG patient selected for treatment is seropositive for MuSK and 

cortactin. In certain embodiments, the MG patient selected for treatment is seropositive for 

MuSK, cortactin, and ryanodine receptor. In certain embodiments, the MG patient selected for 

10 treatment is seropositive for MuSK, cortactin, and titin. In certain embodiments, the MG patient 

selected for treatment is seropositive for MuSK, cortactin, titin, and ryanodine receptor. In 

certain embodiments, the MG patient selected for treatment is seropositive for MuSK and agrin.  

In certain embodiments, the MG patient selected for treatment is seropositive for MuSK, agrin, 

and ryanodine receptor. In certain embodiments, the MG patient selected for treatment is 

15 seropositive for MuSK, agrin, and titin. In certain embodiments, the MG patient selected for 

treatment is seropositive for MuSK, agrin, titin, and ryanodine receptor. In certain embodiments, 

the MG patient selected for treatment is seropositive for MuSK, agrin, and cortactin. In certain 

embodiments, the MG patient selected for treatment is seropositive for MuSK, agrin, cortactin, 

and ryanodine receptor. In certain embodiments, the MG patient selected for treatment is 

20 seropositive for MuSK, agrin, cortactin, and titin. In certain embodiments, the MG patient 

selected for treatment is seropositive for MuSK, agrin, cortactin, titin, and ryanodine receptor. In 

certain embodiments, the MG patient selected for treatment is seropositive for MuSK and LRP4.  

In certain embodiments, the MG patient selected for treatment is seropositive for MuSK, LRP4, 

and ryanodine receptor. In certain embodiments, the MG patient selected for treatment is 

25 seropositive for MuSK, LRP4, and titin. In certain embodiments, the MG patient selected for 

treatment is seropositive for MuSK, LRP4, titin, and ryanodine receptor. In certain 

embodiments, the MG patient selected for treatment is seropositive for MuSK, LRP4, and 

cortactin. In certain embodiments, the MG patient selected for treatment is seropositive for 

MuSK, LRP4, cortactin, and ryanodine receptor. In certain embodiments, the MG patient 

30 selected for treatment is seropositive for MuSK, LRP4, cortactin, and titin. In certain 

embodiments, the MG patient selected for treatment is seropositive for MuSK, LRP4, cortactin, 

titin, and ryanodine receptor. In certain embodiments, the MG patient selected for treatment is 

seropositive for MuSK, LRP4, and agrin. In certain embodiments, the MG patient selected for 

treatment is seropositive for MuSK, LRP4, agrin, and ryanodine receptor. n certain 
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embodiments, the MG patient selected for treatment is seropositive for MuSK, LRP4, agrin, and 

titin. In certain embodiments, the MG patient selected for treatment is seropositive for MuSK, 

LRP4, agrin, titin, and ryanodine receptor. In certain embodiments, the MG patient selected for 

treatment is seropositive for MuSK, LRP4, agrin, and cortactin. In certain embodiments, the MG 

5 patient selected for treatment is seropositive for MuSK, LRP4, agrin, cortactin, and ryanodine 

receptor. In certain embodiments, the MG patient selected for treatment is seropositive for 

MuSK, LRP4, agrin, cortactin, and titin. In certain embodiments, the MG patient selected for 

treatment is seropositive for MuSK, LRP4, agrin, cortactin, titin, and ryanodine receptor. In 

certain embodiments, the MG patient selected for treatment is seropositive for LRP4.  

10 In certain embodiments, the MG patient selected for treatment is seropositive for LRP4 

and ryanodine receptor. In certain embodiments, the MG patient selected for treatment is 

seropositive for LRP4 and titin. In certain embodiments, the MG patient selected for treatment 

is seropositive for LRP4, titin, and ryanodine receptor. In certain embodiments, the MG patient 

selected for treatment is seropositive for LRP4 and cortactin. In certain embodiments, the MG 

15 patient selected for treatment is seropositive for LRP4, cortactin, and ryanodine receptor. In 

certain embodiments, the MG patient selected for treatment is seropositive for LRP4, cortactin, 

and titin. In certain embodiments, the MG patient selected for treatment is seropositive for 

LRP4, cortactin, titin, and ryanodine receptor. In certain embodiments, the MG patient selected 

for treatment is seropositive for LRP4 and agrin. In certain embodiments, the MG patient 

20 selected for treatment is seropositive for LRP4, agrin, and ryanodine receptor. In certain 

embodiments, the MG patient selected for treatment is seropositive for LRP4, agrin, and titin. In 

certain embodiments, the MG patient selected for treatment is seropositive for LRP4, agrin, titin, 

and ryanodine receptor. In certain embodiments, the MG patient selected for treatment is 

seropositive for LRP4, agrin, and cortactin. In certain embodiments, the MG patient selected for 

25 treatment is seropositive for LRP4, agrin, cortactin, and ryanodine receptor. In certain 

embodiments, the MG patient selected for treatment is seropositive for LRP4, agrin, cortactin, 

and titin. In certain embodiments, the MG patient selected for treatment is seropositive for 

LRP4, agrin, cortactin, titin, and ryanodine receptor. In certain embodiments, the MG patient 

selected for treatment is seropositive for agrin. In certain embodiments, the MG patient 

30 selected for treatment is seropositive for agrin and ryanodine receptor. In certain embodiments, 

the MG patient selected for treatment is seropositive for agrin and titin. In certain embodiments, 

the MG patient selected for treatment is seropositive for agrin, titin, and ryanodine receptor. In 

certain embodiments, the MG patient selected for treatment is seropositive for agrin and 

cortactin. In certain embodiments, the MG patient selected for treatment is seropositive for 
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agrin, cortactin, and ryanodine receptor. In certain embodiments, the MG patient selected for 

treatment is seropositive for agrin, cortactin, and titin. In certain embodiments, the MG patient 

selected for treatment is seropositive for agrin, cortactin, titin, and ryanodine receptor. In certain 

embodiments, the MG patient selected for treatment is seropositive for cortactin. In certain 

5 embodiments, the MG patient selected for treatment is seropositive for cortactin and ryanodine 

receptor. In certain embodiments, the MG patient selected for treatment is seropositive for 

cortactin and titin. In certain embodiments, the MG patient selected for treatment is seropositive 

for cortactin, titin, and ryanodine receptor. In certain embodiments, the MG patient selected for 

treatment is seropositive for titin. In certain embodiments, the MG patient selected for treatment 

10 is seropositive for titin and ryanodine receptor. In certain embodiments, the MG patient selected 

for treatment is seropositive for ryanodine receptor. In certain embodiments, the MG patient 

selected for treatment is seropositive for AChR and is seronegative for MuSK, LRP4, agrin, 

cortactin, titin, and ryanodine receptor. In certain embodiments, the MG patient selected for 

treatment is seropositive for AChR and ryanodine receptor and is seronegative for MuSK, LRP4, 

15 agrin, cortactin, and titin. In certain embodiments, the MG patient selected for treatment is 

seropositive for AChR and titin and is seronegative for MuSK, LRP4, agrin, cortactin, and 

ryanodine receptor. In certain embodiments, the MG patient selected for treatment is 

seropositive for AChR, titin, and ryanodine receptor and is seronegative for MuSK, LRP4, agrin, 

and cortactin. In certain embodiments, the MG patient selected for treatment is seropositive for 

20 AChR and cortactin and is seronegative for MuSK, LRP4, agrin, titin, and ryanodine receptor.  

In certain embodiments, the MG patient selected for treatment is seropositive for AChR, 

cortactin, and ryanodine receptor and is seronegative for MuSK, LRP4, agrin, and titin. In 

certain embodiments, the MG patient selected for treatment is seropositive for AChR, cortactin, 

and titin and is seronegative for MuSK, LRP4, agrin, and ryanodine receptor. In certain 

25 embodiments, the MG patient selected for treatment is seropositive for AChR, cortactin, titin, 

and ryanodine receptor and is seronegative for MuSK, LRP4, and agrin. In certain 

embodiments, the MG patient selected for treatment is seropositive for AChR and agrin and is 

seronegative for MuSK, LRP4, cortactin, titin, and ryanodine receptor. In certain embodiments, 

the MG patient selected for treatment is seropositive for AChR, agrin, and ryanodine receptor 

30 and is seronegative for MuSK, LRP4, cortactin, and titin. In certain embodiments, the MG 

patient selected for treatment is seropositive for AChR, agrin, and titin and is seronegative for 

MuSK, LRP4, cortactin, and ryanodine receptor. In certain embodiments, the MG patient 

selected for treatment is seropositive for AChR, agrin, titin, and ryanodine receptor and is 

seronegative for MuSK, LRP4, and cortactin. In certain embodiments, the MG patient selected 
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for treatment is seropositive for AChR, agrin, and cortactin and is seronegative for MuSK, LRP4, 
titin, and ryanodine receptor. In certain embodiments, the MG patient selected for treatment is 

seropositive for AChR, agrin, cortactin, and ryanodine receptor and is seronegative for MuSK, 
LRP4, and titin. In certain embodiments, the MG patient selected for treatment is seropositive 

5 for AChR, agrin, cortactin, and titin and is seronegative for MuSK, LRP4, and ryanodine 

receptor. In certain embodiments, the MG patient selected for treatment is seropositive for 

AChR, agrin, cortactin, titin, and ryanodine receptor and is seronegative for MuSK and LRP4.  

In certain embodiments, the MG patient selected for treatment is seropositive for AChR 

and LRP4 and is seronegative for MuSK, agrin, cortactin, titin, and ryanodine receptor.  

10 In certain embodiments, the MG patient selected for treatment is seropositive for AChR, 
LRP4, and ryanodine receptor and is seronegative for MuSK, agrin, cortactin, and titin.  

In certain embodiments, the MG patient selected for treatment is seropositive for AChR, 
LRP4, and titin and is seronegative for MuSK, agrin, cortactin, and ryanodine receptor.  

In certain embodiments, the MG patient selected for treatment is seropositive for AChR, 
15 LRP4, titin, and ryanodine receptor and is seronegative for MuSK, agrin, and cortactin.  

In certain embodiments, the MG patient selected for treatment is seropositive for AChR, 
LRP4, and cortactin and is seronegative for MuSK, agrin, titin, and ryanodine receptor.  

In certain embodiments, the MG patient selected for treatment is seropositive for AChR, 
LRP4, cortactin, and ryanodine receptor and is seronegative for MuSK, agrin, and titin.  

20 In certain embodiments, the MG patient selected for treatment is seropositive for AChR, 
LRP4, cortactin, and titin and is seronegative for MuSK, agrin, and ryanodine receptor.  

In certain embodiments, the MG patient selected for treatment is seropositive for AChR, 
LRP4, cortactin, titin, and ryanodine receptor and is seronegative for MuSK and agrin.  

In certain embodiments, the MG patient selected for treatment is seropositive for AChR, 
25 LRP4, and agrin and is seronegative for MuSK, cortactin, titin, and ryanodine receptor.  

In certain embodiments, the MG patient selected for treatment is seropositive for AChR, 
LRP4, agrin, and ryanodine receptor and is seronegative for MuSK, cortactin, and titin.  

In certain embodiments, the MG patient selected for treatment is seropositive for AChR, 
LRP4, agrin, and titin and is seronegative for MuSK, cortactin, and ryanodine receptor.  

30 In certain embodiments, the MG patient selected for treatment is seropositive for AChR, 
LRP4, agrin, titin, and ryanodine receptor and is seronegative for MuSK and cortactin.  

In certain embodiments, the MG patient selected for treatment is seropositive for AChR, 
LRP4, agrin, and cortactin and is seronegative for MuSK, titin, and ryanodine receptor.  
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In certain embodiments, the MG patient selected for treatment is seropositive for AChR, 

LRP4, agrin, cortactin, and ryanodine receptor and is seronegative for MuSK and titin.  

In certain embodiments, the MG patient selected for treatment is seropositive for AChR, 

LRP4, agrin, cortactin, and titin and is seronegative for MuSK and ryanodine receptor.  

5 In certain embodiments, the MG patient selected for treatment is seropositive for AChR, 

LRP4, agrin, cortactin, titin, and ryanodine receptor and is seronegative for MuSK.  

In certain embodiments, the MG patient selected for treatment is seropositive for AChR 

and MuSK and is seronegative for LRP4, agrin, cortactin, titin, and ryanodine receptor.  

In certain embodiments, the MG patient selected for treatment is seropositive for AChR, 

10 MuSK, and ryanodine receptor and is seronegative for LRP4, agrin, cortactin, and titin.  

In certain embodiments, the MG patient selected for treatment is seropositive for AChR, 

MuSK, and titin and is seronegative for LRP4, agrin, cortactin, and ryanodine receptor.  

In certain embodiments, the MG patient selected for treatment is seropositive for AChR, 

MuSK, titin, and ryanodine receptor and is seronegative for LRP4, agrin, and cortactin.  

15 In certain embodiments, the MG patient selected for treatment is seropositive for AChR, 

MuSK, and cortactin and is seronegative for LRP4, agrin, titin, and ryanodine receptor.  

In certain embodiments, the MG patient selected for treatment is seropositive for AChR, 

MuSK, cortactin, and ryanodine receptor and is seronegative for LRP4, agrin, and titin.  

In certain embodiments, the MG patient selected for treatment is seropositive for AChR, 

20 MuSK, cortactin, and titin and is seronegative for LRP4, agrin, and ryanodine receptor.  

In certain embodiments, the MG patient selected for treatment is seropositive for AChR, 

MuSK, cortactin, titin, and ryanodine receptor and is seronegative for LRP4 and agrin.  

In certain embodiments, the MG patient selected for treatment is seropositive for AChR, 

MuSK, and agrin and is seronegative for LRP4, cortactin, titin, and ryanodine receptor.  

25 In certain embodiments, the MG patient selected for treatment is seropositive for AChR, 

MuSK, agrin, and ryanodine receptor and is seronegative for LRP4, cortactin, and titin.  

In certain embodiments, the MG patient selected for treatment is seropositive for AChR, 

MuSK, agrin, and titin and is seronegative for LRP4, cortactin, and ryanodine receptor.  

In certain embodiments, the MG patient selected for treatment is seropositive for AChR, 

30 MuSK, agrin, titin, and ryanodine receptor and is seronegative for LRP4 and cortactin.  

In certain embodiments, the MG patient selected for treatment is seropositive for AChR, 

MuSK, agrin, and cortactin and is seronegative for LRP4, titin, and ryanodine receptor.  

In certain embodiments, the MG patient selected for treatment is seropositive for AChR, 

MuSK, agrin, cortactin, and ryanodine receptor and is seronegative for LRP4 and titin.  
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In certain embodiments, the MG patient selected for treatment is seropositive for AChR, 

MuSK, agrin, cortactin, and titin and is seronegative for LRP4 and ryanodine receptor.  

In certain embodiments, the MG patient selected for treatment is seropositive for AChR, 

MuSK, agrin, cortactin, titin, and ryanodine receptor and is seronegative for LRP4.  

5 In certain embodiments, the MG patient selected for treatment is seropositive for AChR, 

MuSK, and LRP4 and is seronegative for agrin, cortactin, titin, and ryanodine receptor.  

In certain embodiments, the MG patient selected for treatment is seropositive for AChR, 

MuSK, LRP4, and ryanodine receptor and is seronegative for agrin, cortactin, and titin.  

In certain embodiments, the MG patient selected for treatment is seropositive for AChR, 

10 MuSK, LRP4, and titin and is seronegative for agrin, cortactin, and ryanodine receptor.  

In certain embodiments, the MG patient selected for treatment is seropositive for AChR, 

MuSK, LRP4, titin, and ryanodine receptor and is seronegative for agrin and cortactin.  

In certain embodiments, the MG patient selected for treatment is seropositive for AChR, 

MuSK, LRP4, and cortactin and is seronegative for agrin, titin, and ryanodine receptor.  

15 In certain embodiments, the MG patient selected for treatment is seropositive for AChR, 

MuSK, LRP4, cortactin, and ryanodine receptor and is seronegative for agrin and titin.  

In certain embodiments, the MG patient selected for treatment is seropositive for AChR, 

MuSK, LRP4, cortactin, and titin and is seronegative for agrin and ryanodine receptor.  

In certain embodiments, the MG patient selected for treatment is seropositive for AChR, 

20 MuSK, LRP4, cortactin, titin, and ryanodine receptor and is seronegative for agrin.  

In certain embodiments, the MG patient selected for treatment is seropositive for AChR, 

MuSK, LRP4, and agrin and is seronegative for cortactin, titin, and ryanodine receptor.  

In certain embodiments, the MG patient selected for treatment is seropositive for AChR, 

MuSK, LRP4, agrin, and ryanodine receptor and is seronegative for cortactin and titin.  

25 In certain embodiments, the MG patient selected for treatment is seropositive for AChR, 

MuSK, LRP4, agrin, and titin and is seronegative for cortactin and ryanodine receptor.  

In certain embodiments, the MG patient selected for treatment is seropositive for AChR, 

MuSK, LRP4, agrin, titin, and ryanodine receptor and is seronegative for cortactin.  

In certain embodiments, the MG patient selected for treatment is seropositive for AChR, 

30 MuSK, LRP4, agrin, and cortactin and is seronegative for titin and ryanodine receptor.  

In certain embodiments, the MG patient selected for treatment is seropositive for AChR, 

MuSK, LRP4, agrin, cortactin, and ryanodine receptor and is seronegative for titin.  

In certain embodiments, the MG patient selected for treatment is seropositive for AChR, 

MuSK, LRP4, agrin, cortactin, and titin and is seronegative for ryanodine receptor.  
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In certain embodiments, the MG patient selected for treatment is seropositive for MuSK 

and is seronegative for AChR, LRP4, agrin, cortactin, titin, and ryanodine receptor.  

In certain embodiments, the MG patient selected for treatment is seropositive for MuSK 

and ryanodine receptor and is seronegative for AChR, LRP4, agrin, cortactin, and titin.  

5 In certain embodiments, the MG patient selected for treatment is seropositive for MuSK 

and titin and is seronegative for AChR, LRP4, agrin, cortactin, and ryanodine receptor.  

In certain embodiments, the MG patient selected for treatment is seropositive for MuSK, 

titin, and ryanodine receptor and is seronegative for AChR, LRP4, agrin, and cortactin.  

In certain embodiments, the MG patient selected for treatment is seropositive for MuSK 

10 and cortactin and is seronegative for AChR, LRP4, agrin, titin, and ryanodine receptor.  

In certain embodiments, the MG patient selected for treatment is seropositive for MuSK, 

cortactin, and ryanodine receptor and is seronegative for AChR, LRP4, agrin, and titin.  

In certain embodiments, the MG patient selected for treatment is seropositive for MuSK, 

cortactin, and titin and is seronegative for AChR, LRP4, agrin, and ryanodine receptor.  

15 In certain embodiments, the MG patient selected for treatment is seropositive for MuSK, 

cortactin, titin, and ryanodine receptor and is seronegative for AChR, LRP4, and agrin.  

In certain embodiments, the MG patient selected for treatment is seropositive for MuSK 

and agrin and is seronegative for AChR, LRP4, cortactin, titin, and ryanodine receptor.  

In certain embodiments, the MG patient selected for treatment is seropositive for MuSK, 

20 agrin, and ryanodine receptor and is seronegative for AChR, LRP4, cortactin, and titin.  

In certain embodiments, the MG patient selected for treatment is seropositive for MuSK, 

agrin, and titin and is seronegative for AChR, LRP4, cortactin, and ryanodine receptor.  

In certain embodiments, the MG patient selected for treatment is seropositive for MuSK, 

agrin, titin, and ryanodine receptor and is seronegative for AChR, LRP4, and cortactin.  

25 In certain embodiments, the MG patient selected for treatment is seropositive for MuSK, 

agrin, and cortactin and is seronegative for AChR, LRP4, titin, and ryanodine receptor.  

In certain embodiments, the MG patient selected for treatment is seropositive for MuSK, 

agrin, cortactin, and ryanodine receptor and is seronegative for AChR, LRP4, and titin.  

In certain embodiments, the MG patient selected for treatment is seropositive for MuSK, 

30 agrin, cortactin, and titin and is seronegative for AChR, LRP4, and ryanodine receptor.  

In certain embodiments, the MG patient selected for treatment is seropositive for MuSK, 

agrin, cortactin, titin, and ryanodine receptor and is seronegative for AChR and LRP4.  

In certain embodiments, the MG patient selected for treatment is seropositive for MuSK 

and LRP4 and is seronegative for AChR, agrin, cortactin, titin, and ryanodine receptor.  
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In certain embodiments, the MG patient selected for treatment is seropositive for MuSK, 

LRP4, and ryanodine receptor and is seronegative for AChR, agrin, cortactin, and titin.  

In certain embodiments, the MG patient selected for treatment is seropositive for MuSK, 

LRP4, and titin and is seronegative for AChR, agrin, cortactin, and ryanodine receptor.  

5 In certain embodiments, the MG patient selected for treatment is seropositive for MuSK, 

LRP4, titin, and ryanodine receptor and is seronegative for AChR, agrin, and cortactin.  

In certain embodiments, the MG patient selected for treatment is seropositive for MuSK, 

LRP4, and cortactin and is seronegative for AChR, agrin, titin, and ryanodine receptor.  

In certain embodiments, the MG patient selected for treatment is seropositive for MuSK, 

10 LRP4, cortactin, and ryanodine receptor and is seronegative for AChR, agrin, and titin.  

In certain embodiments, the MG patient selected for treatment is seropositive for MuSK, 

LRP4, cortactin, and titin and is seronegative for AChR, agrin, and ryanodine receptor.  

In certain embodiments, the MG patient selected for treatment is seropositive for MuSK, 

LRP4, cortactin, titin, and ryanodine receptor and is seronegative for AChR and agrin.  

15 In certain embodiments, the MG patient selected for treatment is seropositive for MuSK, 

LRP4, and agrin and is seronegative for AChR, cortactin, titin, and ryanodine receptor.  

In certain embodiments, the MG patient selected for treatment is seropositive for MuSK, 

LRP4, agrin, and ryanodine receptor and is seronegative for AChR, cortactin, and titin.  

In certain embodiments, the MG patient selected for treatment is seropositive for MuSK, 

20 LRP4, agrin, and titin and is seronegative for AChR, cortactin, and ryanodine receptor.  

In certain embodiments, the MG patient selected for treatment is seropositive for MuSK, 

LRP4, agrin, titin, and ryanodine receptor and is seronegative for AChR and cortactin.  

In certain embodiments, the MG patient selected for treatment is seropositive for MuSK, 

LRP4, agrin, and cortactin and is seronegative for AChR, titin, and ryanodine receptor.  

25 In certain embodiments, the MG patient selected for treatment is seropositive for MuSK, 

LRP4, agrin, cortactin, and ryanodine receptor and is seronegative for AChR and titin.  

In certain embodiments, the MG patient selected for treatment is seropositive for MuSK, 

LRP4, agrin, cortactin, and titin and is seronegative for AChR and ryanodine receptor.  

In certain embodiments, the MG patient selected for treatment is seropositive for MuSK, 

30 LRP4, agrin, cortactin, titin, and ryanodine receptor and is seronegative for AChR.  

In certain embodiments, the MG patient selected for treatment is seropositive for LRP4 

and is seronegative for AChR, MuSK, agrin, cortactin, titin, and ryanodine receptor.  

In certain embodiments, the MG patient selected for treatment is seropositive for LRP4 

and ryanodine receptor and is seronegative for AChR, MuSK, agrin, cortactin, and titin.  
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In certain embodiments, the MG patient selected for treatment is seropositive for LRP4 

and titin and is seronegative for AChR, MuSK, agrin, cortactin, and ryanodine receptor.  

In certain embodiments, the MG patient selected for treatment is seropositive for LRP4, 

titin, and ryanodine receptor and is seronegative for AChR, MuSK, agrin, and cortactin.  

5 In certain embodiments, the MG patient selected for treatment is seropositive for LRP4 

and cortactin and is seronegative for AChR, MuSK, agrin, titin, and ryanodine receptor.  

In certain embodiments, the MG patient selected for treatment is seropositive for LRP4, 

cortactin, and ryanodine receptor and is seronegative for AChR, MuSK, agrin, and titin.  

In certain embodiments, the MG patient selected for treatment is seropositive for LRP4, 

10 cortactin, and titin and is seronegative for AChR, MuSK, agrin, and ryanodine receptor.  

In certain embodiments, the MG patient selected for treatment is seropositive for LRP4, 

cortactin, titin, and ryanodine receptor and is seronegative for AChR, MuSK, and agrin.  

In certain embodiments, the MG patient selected for treatment is seropositive for LRP4 

and agrin and is seronegative for AChR, MuSK, cortactin, titin, and ryanodine receptor.  

15 In certain embodiments, the MG patient selected for treatment is seropositive for LRP4, 

agrin, and ryanodine receptor and is seronegative for AChR, MuSK, cortactin, and titin.  

In certain embodiments, the MG patient selected for treatment is seropositive for LRP4, 

agrin, and titin and is seronegative for AChR, MuSK, cortactin, and ryanodine receptor.  

In certain embodiments, the MG patient selected for treatment is seropositive for LRP4, 

20 agrin, titin, and ryanodine receptor and is seronegative for AChR, MuSK, and cortactin.  

In certain embodiments, the MG patient selected for treatment is seropositive for LRP4, 

agrin, and cortactin and is seronegative for AChR, MuSK, titin, and ryanodine receptor.  

In certain embodiments, the MG patient selected for treatment is seropositive for LRP4, 

agrin, cortactin, and ryanodine receptor and is seronegative for AChR, MuSK, and titin.  

25 In certain embodiments, the MG patient selected for treatment is seropositive for LRP4, 

agrin, cortactin, and titin and is seronegative for AChR, MuSK, and ryanodine receptor.  

In certain embodiments, the MG patient selected for treatment is seropositive for LRP4, 

agrin, cortactin, titin, and ryanodine receptor and is seronegative for AChR and MuSK.  

In certain embodiments, the MG patient selected for treatment is seropositive for agrin 

30 and is seronegative for AChR, MuSK, LRP4, cortactin, titin, and ryanodine receptor.  

In certain embodiments, the MG patient selected for treatment is seropositive for agrin 

and ryanodine receptor and is seronegative for AChR, MuSK, LRP4, cortactin, and titin.  

In certain embodiments, the MG patient selected for treatment is seropositive for agrin 

and titin and is seronegative for AChR, MuSK, LRP4, cortactin, and ryanodine receptor.  
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In certain embodiments, the MG patient selected for treatment is seropositive for agrin, 

titin, and ryanodine receptor and is seronegative for AChR, MuSK, LRP4, and cortactin.  

In certain embodiments, the MG patient selected for treatment is seropositive for agrin 

and cortactin and is seronegative for AChR, MuSK, LRP4, titin, and ryanodine receptor.  

5 In certain embodiments, the MG patient selected for treatment is seropositive for agrin, 

cortactin, and ryanodine receptor and is seronegative for AChR, MuSK, LRP4, and titin.  

In certain embodiments, the MG patient selected for treatment is seropositive for agrin, 

cortactin, and titin and is seronegative for AChR, MuSK, LRP4, and ryanodine receptor.  

In certain embodiments, the MG patient selected for treatment is seropositive for agrin, 

10 cortactin, titin, and ryanodine receptor and is seronegative for AChR, MuSK, and LRP4.  

In certain embodiments, the MG patient selected for treatment is seropositive for 

cortactin and is seronegative for AChR, MuSK, LRP4, agrin, titin, and ryanodine receptor.  

In certain embodiments, the MG patient selected for treatment is seropositive for 

cortactin and ryanodine receptor and is seronegative for AChR, MuSK, LRP4, agrin, and titin.  

15 In certain embodiments, the MG patient selected for treatment is seropositive for 

cortactin and titin and is seronegative for AChR, MuSK, LRP4, agrin, and ryanodine receptor.  

In certain embodiments, the MG patient selected for treatment is seropositive for 

cortactin, titin, and ryanodine receptor and is seronegative for AChR, MuSK, LRP4, and agrin.  

In certain embodiments, the MG patient selected for treatment is seropositive for titin 

20 and is seronegative for AChR, MuSK, LRP4, agrin, cortactin, and ryanodine receptor.  

In certain embodiments, the MG patient selected for treatment is seropositive for titin 

and ryanodine receptor and is seronegative for AChR, MuSK, LRP4, agrin, and cortactin.  

In certain embodiments, the MG patient selected for treatment is seropositive for 

ryanodine receptor and is seronegative for AChR, MuSK, LRP4, agrin, cortactin, and titin.  

25 In certain embodiments, the MG patient selected for treatment is seropositive for AChR 

and seronegative for ryanodine receptor.  

In certain embodiments, the MG patient selected for treatment is seropositive for AChR 

and seronegative for titin.  

In certain embodiments, the MG patient selected for treatment is seropositive for AChR 

30 and seronegative for titin and ryanodine receptor.  

In certain embodiments, the MG patient selected for treatment is seropositive for AChR 

and seronegative for cortactin.  

In certain embodiments, the MG patient selected for treatment is seropositive for AChR 

and seronegative for cortactin and ryanodine receptor.  
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In certain embodiments, the MG patient selected for treatment is seropositive for AChR 

and seronegative for cortactin and titin.  

In certain embodiments, the MG patient selected for treatment is seropositive for AChR 

and seronegative for cortactin, titin, and ryanodine receptor.  

5 In certain embodiments, the MG patient selected for treatment is seropositive for AChR 

and seronegative for agrin.  

In certain embodiments, the MG patient selected for treatment is seropositive for AChR 

and seronegative for agrin and ryanodine receptor.  

In certain embodiments, the MG patient selected for treatment is seropositive for AChR 

10 and seronegative for agrin and titin.  

In certain embodiments, the MG patient selected for treatment is seropositive for AChR 

and seronegative for agrin, titin, and ryanodine receptor.  

In certain embodiments, the MG patient selected for treatment is seropositive for AChR 

and seronegative for agrin and cortactin.  

15 In certain embodiments, the MG patient selected for treatment is seropositive for AChR 

and seronegative for agrin, cortactin, and ryanodine receptor.  

In certain embodiments, the MG patient selected for treatment is seropositive for AChR 

and seronegative for agrin, cortactin, and titin.  

In certain embodiments, the MG patient selected for treatment is seropositive for AChR 

20 and seronegative for agrin, cortactin, titin, and ryanodine receptor.  

In certain embodiments, the MG patient selected for treatment is seropositive for AChR 

and seronegative for LRP4.  

In certain embodiments, the MG patient selected for treatment is seropositive for AChR 

and seronegative for LRP4 and ryanodine receptor.  

25 In certain embodiments, the MG patient selected for treatment is seropositive for AChR 

and seronegative for LRP4 and titin.  

In certain embodiments, the MG patient selected for treatment is seropositive for AChR 

and seronegative for LRP4, titin, and ryanodine receptor.  

In certain embodiments, the MG patient selected for treatment is seropositive for AChR 

30 and seronegative for LRP4 and cortactin.  

In certain embodiments, the MG patient selected for treatment is seropositive for AChR 

and seronegative for LRP4, cortactin, and ryanodine receptor.  

In certain embodiments, the MG patient selected for treatment is seropositive for AChR 

and seronegative for LRP4, cortactin, and titin.  
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In certain embodiments, the MG patient selected for treatment is seropositive for AChR 

and seronegative for LRP4, cortactin, titin, and ryanodine receptor.  

In certain embodiments, the MG patient selected for treatment is seropositive for AChR 

and seronegative for LRP4 and agrin.  

5 In certain embodiments, the MG patient selected for treatment is seropositive for AChR 

and seronegative for LRP4, agrin, and ryanodine receptor.  

In certain embodiments, the MG patient selected for treatment is seropositive for AChR 

and seronegative for LRP4, agrin, and titin.  

In certain embodiments, the MG patient selected for treatment is seropositive for AChR 

10 and seronegative for LRP4, agrin, titin, and ryanodine receptor.  

In certain embodiments, the MG patient selected for treatment is seropositive for AChR 

and seronegative for LRP4, agrin, and cortactin.  

In certain embodiments, the MG patient selected for treatment is seropositive for AChR 

and seronegative for LRP4, agrin, cortactin, and ryanodine receptor.  

15 In certain embodiments, the MG patient selected for treatment is seropositive for AChR 

and seronegative for LRP4, agrin, cortactin, and titin.  

In certain embodiments, the MG patient selected for treatment is seropositive for AChR 

and seronegative for LRP4, agrin, cortactin, titin, and ryanodine receptor.  

In certain embodiments, the MG patient selected for treatment is seropositive for AChR 

20 and seronegative for MuSK.  

In certain embodiments, the MG patient selected for treatment is seropositive for AChR 

and seronegative for MuSK and ryanodine receptor.  

In certain embodiments, the MG patient selected for treatment is seropositive for AChR 

and seronegative for MuSK and titin.  

25 In certain embodiments, the MG patient selected for treatment is seropositive for AChR 

and seronegative for MuSK, titin, and ryanodine receptor.  

In certain embodiments, the MG patient selected for treatment is seropositive for AChR 

and seronegative for MuSK and cortactin.  

In certain embodiments, the MG patient selected for treatment is seropositive for AChR 

30 and seronegative for MuSK, cortactin, and ryanodine receptor.  

In certain embodiments, the MG patient selected for treatment is seropositive for AChR 

and seronegative for MuSK, cortactin, and titin.  

In certain embodiments, the MG patient selected for treatment is seropositive for AChR 

and seronegative for MuSK, cortactin, titin, and ryanodine receptor.  
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In certain embodiments, the MG patient selected for treatment is seropositive for AChR 

and seronegative for MuSK and agrin.  

In certain embodiments, the MG patient selected for treatment is seropositive for AChR 

and seronegative for MuSK, agrin, and ryanodine receptor.  

5 In certain embodiments, the MG patient selected for treatment is seropositive for AChR 

and seronegative for MuSK, agrin, and titin.  

In certain embodiments, the MG patient selected for treatment is seropositive for AChR 

and seronegative for MuSK, agrin, titin, and ryanodine receptor.  

In certain embodiments, the MG patient selected for treatment is seropositive for AChR 

10 and seronegative for MuSK, agrin, and cortactin.  

In certain embodiments, the MG patient selected for treatment is seropositive for AChR 

and seronegative for MuSK, agrin, cortactin, and ryanodine receptor.  

In certain embodiments, the MG patient selected for treatment is seropositive for AChR 

and seronegative for MuSK, agrin, cortactin, and titin.  

15 In certain embodiments, the MG patient selected for treatment is seropositive for AChR 

and seronegative for MuSK, agrin, cortactin, titin, and ryanodine receptor.  

In certain embodiments, the MG patient selected for treatment is seropositive for AChR 

and seronegative for MuSK and LRP4.  

In certain embodiments, the MG patient selected for treatment is seropositive for AChR 

20 and seronegative for MuSK, LRP4, and ryanodine receptor.  

In certain embodiments, the MG patient selected for treatment is seropositive for AChR 

and seronegative for MuSK, LRP4, and titin.  

In certain embodiments, the MG patient selected for treatment is seropositive for AChR 

and seronegative for MuSK, LRP4, titin, and ryanodine receptor.  

25 In certain embodiments, the MG patient selected for treatment is seropositive for AChR 

and seronegative for MuSK, LRP4, and cortactin.  

In certain embodiments, the MG patient selected for treatment is seropositive for AChR 

and seronegative for MuSK, LRP4, cortactin, and ryanodine receptor.  

In certain embodiments, the MG patient selected for treatment is seropositive for AChR 

30 and seronegative for MuSK, LRP4, cortactin, and titin.  

In certain embodiments, the MG patient selected for treatment is seropositive for AChR 

and seronegative for MuSK, LRP4, cortactin, titin, and ryanodine receptor.  

In certain embodiments, the MG patient selected for treatment is seropositive for AChR 

and seronegative for MuSK, LRP4, and agrin.  
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In certain embodiments, the MG patient selected for treatment is seropositive for AChR 

and seronegative for MuSK, LRP4, agrin, and ryanodine receptor.  

In certain embodiments, the MG patient selected for treatment is seropositive for AChR 

and seronegative for MuSK, LRP4, agrin, and titin.  

5 In certain embodiments, the MG patient selected for treatment is seropositive for AChR 

and seronegative for MuSK, LRP4, agrin, titin, and ryanodine receptor.  

In certain embodiments, the MG patient selected for treatment is seropositive for AChR 

and seronegative for MuSK, LRP4, agrin, and cortactin.  

In certain embodiments, the MG patient selected for treatment is seropositive for AChR 

10 and seronegative for MuSK, LRP4, agrin, cortactin, and ryanodine receptor.  

In certain embodiments, the MG patient selected for treatment is seropositive for AChR 

and seronegative for MuSK, LRP4, agrin, cortactin, and titin.  

In certain embodiments, the MG patient selected for treatment is seronegative for AChR, 

MuSK, LRP4, agrin, cortactin, titin, and ryanodine receptor.  

15 

(c) Refractory MG 

In certain embodiments, the methods of the invention are useful for treatment of subjects 

who fail to respond adequately to or cannot tolerate multiple therapies for myasthenia gravis or 

20 continue to suffer profound muscle weakness and severe disease symptoms that limit function 

after treatment with existing therapies, such as intravenous immunoglobulin (IVg), 

plasmapheresis, azathioprine, non-steroidal immunosuppressant drugs, steroids, cholinesterase 

inhibitors, immunoadsorption, and eculizumab.  

In certain embodiments, the patient selected for treatment exhibits "refractory 

25 generalized myasthenia gravis". In some embodiments, refractory generalized myasthenia 

gravis is characterized as including subjects or patients who continue to show marked 

generalized weakness or bulbar signs and symptoms of myasthenia gravis while receiving 

current standard of care for myasthenia gravis such as cholinesterase inhibitor therapy and 

immunosuppressant therapy (IST) or who require chronic plasma exchange or chronic IVIg to 

30 maintain clinical stability. In other embodiments, refractory generalized myasthenia gravis is 

characterized as including subjects or patients who continue to show marked generalized 

weakness or bulbar signs and symptoms of myasthenia gravis while receiving current standard 

of care for myasthenia gravis such as cholinesterase inhibitor therapy and immunosuppressant 

therapy (IST) or who require chronic plasma exchange or chronic IVg to maintain clinical 
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stability. As used herein, the phrase "requires chronic plasma exchange" to maintain clinical 

stability refers to the use of plasma exchange therapy on a patient on a regular basis for the 

management of muscle weakness at least every 3 months over the last 12 months.  

As used herein, the phrase "requires chronic IVg" to maintain clinical stability refers to 

5 the use of IVIg therapy on a patient on a regular basis for the management of muscle weakness 

at least every 3 months over the last 12 months.  

In certain embodiments, the generalized myasthenia gravis is not responsive to a 

standard myasthenia gravis therapy selected from the group consisting of intravenous 

immunoglobulin (IVg), plasmapheresis, azathioprine, non-steroidal immunosuppressant drugs, 

10 steroids, cholinesterase inhibitors, immunoadsorption, and eculizumab.  

In certain embodiments, the subject is intolerant to a standard myasthenia gravis therapy 

selected from the group consisting of intravenous immunoglobulin (IVIg), plasmapheresis, 

azathioprine, non-steroidal immunosuppressant drugs, steroids, cholinesterase inhibitors, 

immunoadsorption, and eculizumab.  

15 In certain embodiments, the subject has a QMG score of at least 11 points with no more 

than 25% of the total points due to ocular symptoms as measured prior to administration of the 

isolated FcRn antagonist at day 1.  

In certain embodiments, the subject has a MG-ADL score of at least 5 points with no 

more than 25% of the total points due to ocular symptoms as measured prior to administration 

20 of the isolated FcRn antagonist at day 1.  

In certain embodiments, the subject selected for treatment (e.g., prior to first 

administration of the isolated FcRn antagonist) has a confirmed diagnosis of generalized MG.  

In a particular embodiment, the subject has Class ll-IVa disease according to the Myasthenia 

Gravis Foundation of America (MGFA) classification system, and has an MG-ADL score of at 

25 least 5 points with more than 50% of the score attributable to non-ocular items. In a particular 

embodiment, the subject has Class ll-IVa disease according to the MGFA classification system, 

and has a QMG score of at least 11 points with no more than 25% of the total points due to 

ocular symptoms. In a particular embodiment, the subject has Class ll-IVa disease according to 

the MGFA classification system, and has an MGC score of at least 10 points.  

30 In some embodiments, the subject is an adult human with generalized myasthenia gravis 

whose symptoms are inadequately controlled with acetycholinesterase inhibitors, steroids, or 

immunosuppressive therapies. In certain embodiments, the subject is an adult human with 

generalized myasthenia gravis who is anti-acetylcholinesterase receptor (AChR) antibody 

positive. In certain embodiments, the subject is an adult human with generalized myasthenia 
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gravis who is anti-acetylcholinesterase receptor (AChR) antibody positive and whose symptoms 

are inadequately controlled with acetylcholinesterase inhibitors, steroids, or immunosuppressive 

therapies. In certain embodiments, the subject is an adult human with generalized myasthenia 

gravis who is anti-acetylcholinesterase receptor (AChR) antibody negative. In certain 

5 embodiments, the subject is an adult human with generalized myasthenia gravis who is anti

acetylcholinesterase receptor (AChR) antibody negative and whose symptoms are inadequately 

controlled with acetylcholinesterase inhibitors, steroids, or immunosuppressive therapies.  

In certain embodiments, the subject shows marked generalized weakness or bulbar 

signs and symptoms of myasthenia gravis while receiving therapy for myasthenia gravis 

10 including anticholinesterase inhibitor therapy and immunosuppressant therapy (IST). In other 

embodiments, the subject requires chronic plasma exchange or chronic IVg to maintain clinical 

stability. In certain embodiments, the subject had previously failed treatment with at least two 

immunosuppressive agents or failed treatment with at least one immunosuppressive agent and 

required chronic plasma exchange or IVg.  

15 In certain embodiments, the subject is positive for auto-antibodies binding to nicotinic 

acetylcholine receptor (anti-AChR) and shows marked generalized weakness or bulbar signs 

and symptoms of myasthenia gravis while receiving therapy for myasthenia gravis including 

anticholinesterase inhibitor therapy and immunosuppressant therapy (IST). In certain 

embodiments, the subject requires chronic plasma exchange or chronic IVg to maintain clinical 

20 stability. In certain embodiments, the subject had previously failed treatment with at least two 

immunosuppressive agents or failed treatment with at least one immunosuppressive agent and 

required chronic plasma exchange or IVg.  

In certain embodiments, the subject is negative for auto-antibodies binding to nicotinic 

acetylcholine receptor (anti-AChR) and shows marked generalized weakness or bulbar signs 

25 and symptoms of myasthenia gravis while receiving therapy for myasthenia gravis including 

immunosuppressant therapy (IST). In certain embodiments, the subject is negative for auto

antibodies binding to nicotinic acetylcholine receptor (anti-AChR) and shows marked 

generalized weakness or bulbar signs and symptoms of myasthenia gravis while receiving 

therapy for myasthenia gravis including anticholinesterase inhibitor therapy and 

30 immunosuppressant therapy (IST). In certain embodiments, the subject requires chronic plasma 

exchange or chronic IVIg to maintain clinical stability. In certain embodiments, the subject had 

previously failed treatment with at least two immunosuppressive agents or failed treatment with 

at least one immunosuppressive agent and required chronic plasma exchange or IVg.  
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(d) Comorbidities 

In certain aspects, a selected MG patient may exhibit one or more symptoms of disease 

or disorder other than MG. In exemplary embodiments, the selected MG patient may have 

organ-specific or general autoimmune disorders including but not limited to thymoma, 

5 Hashimoto's disease, lupus erythematosus, and thyroiditis. Other potential comorbidities 

include thyroiditis, respiratory infection, osteoporosis, amyotrophic lateral sclerosis (ALS) and 

certain cancers such as thymomas.  

V. Exemplary Embodiments 

10 An aspect of the invention is a method of treating generalized myasthenia gravis (MG) in 

a subject, the method comprising administering to the subject an effective amount of an isolated 

FcRn antagonist, thereby treating MG in the subject, wherein: 

the subject, prior to first administration of the isolated FcRn antagonist, has confirmed 

diagnosis generalized MG, has Class ll-IVa disease according to the Myasthenia Gravis 

15 Foundation of America (MGFA) classification system, and has an MG-ADL score of at least 5 

with more than 50% of the score attributable to non-ocular items, 

the isolated FcRn antagonist consists of a variant Fc region, wherein said variant Fc 

region consists of two Fc domains which form a homodimer, wherein the amino acid sequence 

of each of the Fc domains of the variant Fc region consists of SEQ ID NO: 2, and 

20 the isolated FcRn antagonist is administered to the subject in a dose of about 10 mg/kg.  

In accordance with this aspect, also provided is an isolated FcRn antagonist for use in a 

method of treating generalized myasthenia gravis (MG) in a subject, the method comprising 

administering to the subject an effective amount of the isolated FcRn antagonist, thereby 

treating MG in the subject, wherein: 

25 the subject, prior to first administration of the isolated FcRn antagonist, has confirmed 

diagnosis generalized MG, has Class ll-IVa disease according to the Myasthenia Gravis 

Foundation of America (MGFA) classification system, and has an MG-ADL score of at least 5 

with more than 50% of the score attributable to non-ocular items, 

the isolated FcRn antagonist consists of a variant Fc region, wherein said variant Fc 

30 region consists of two Fc domains which form a homodimer, wherein the amino acid sequence 

of each of the Fc domains of the variant Fc region consists of SEQ ID NO: 2, and 

the isolated FcRn antagonist is administered to the subject in a dose of about 10 mg/kg.  

An aspect of the invention is a method of treating generalized myasthenia gravis in a 

subject, the method comprising administering to the subject an isolated FcRn antagonist using a 
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phased dosing schedule with an induction phase comprising about 1-5 doses of the isolated 

FcRn antagonist within 1 month, followed by a maintenance phase comprising a dose of FcRn 

antagonist every week (q1w), every two weeks (q2w), every three weeks (q3w), or every 4 

weeks (q4w) thereafter, thereby treating the generalized myasthenia gravis in the subject, 

5 wherein: 

the subject, prior to first administration of the isolated FcRn antagonist, has confirmed 

diagnosis generalized MG, has Class ll-IVa disease according to the Myasthenia Gravis 

Foundation of America (MGFA) classification system, and has an MG-ADL score of at least 5 

with more than 50% of the score attributable to non-ocular items, 

10 the isolated FcRn antagonist consists of a variant Fc region, wherein said variant Fc 

region consists of two Fc domains which form a homodimer, wherein the amino acid sequence 

of each of the Fc domains of the variant Fc region consists of SEQ ID NO: 2, and 

the isolated FcRn antagonist is administered to the subject in a dose of about 10 mg/kg.  

In accordance with this aspect, also provided is an isolated FcRn antagonist for use in a 

15 method of treating generalized myasthenia gravis (MG) in a subject, the method comprising 

administering to the subject the isolated FcRn antagonist using a phased dosing schedule with 

an induction phase comprising about 1-5 doses of the isolated FcRn antagonist within 1 month, 

followed by a maintenance phase comprising a dose of FcRn antagonist every week (q1w), 

every two weeks (q2w), every three weeks (q3w), or every 4 weeks (q4w) thereafter, thereby 

20 treating the generalized myasthenia gravis in the subject, wherein: 

the subject, prior to first administration of the isolated FcRn antagonist, has confirmed 

diagnosis generalized MG, has Class ll-IVa disease according to the Myasthenia Gravis 

Foundation of America (MGFA) classification system, and has an MG-ADL score of at least 5 

with more than 50% of the score attributable to non-ocular items, 

25 the isolated FcRn antagonist consists of a variant Fc region, wherein said variant Fc 

region consists of two Fc domains which form a homodimer, wherein the amino acid sequence 

of each of the Fc domains of the variant Fc region consists of SEQ ID NO: 2, and 

the isolated FcRn antagonist is administered to the subject in a dose of about 10 mg/kg.  

An aspect of the invention is a method of treating generalized myasthenia gravis in a 

30 subject, the method comprising administering to the subject an isolated FcRn antagonist using a 

phased dosing schedule with an induction phase comprising about 1-5 doses of the isolated 

FcRn antagonist within 1 month, followed by a maintenance phase comprising one or more 

cycles as needed based on clinical need thereafter, each cycle comprising administering to the 
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subject about 1-5 doses of the isolated FcRn antagonist within 1 month, thereby treating the 

generalized myasthenia gravis in the subject, wherein: 

the subject, prior to first administration of the isolated FcRn antagonist in the induction 

phase, has confirmed diagnosis generalized MG, has Class ll-IVa disease according to the 

5 Myasthenia Gravis Foundation of America (MGFA) classification system, and has an MG-ADL 

score of at least 5 with more than 50% of the score attributable to non-ocular items, 

the subject, prior to first administration of the isolated FcRn antagonist in any cycle of the 

maintenance phase, has an MG-ADL score of at least 5 with more than 50% of the score 

attributable to non-ocular items, 

10 the isolated FcRn antagonist consists of a variant Fc region, wherein said variant Fc 

region consists of two Fc domains which form a homodimer, wherein the amino acid sequence 

of each of the Fc domains of the variant Fc region consists of SEQ ID NO: 2, and 

the isolated FcRn antagonist is administered to the subject in a dose of about 10 mg/kg.  

In accordance with this aspect, also provided is an isolated FcRn antagonist for use in a 

15 method of treating generalized myasthenia gravis (MG) in a subject, the method comprising 

administering to the subject the isolated FcRn antagonist using a phased dosing schedule with 

an induction phase comprising about 1-5 doses of the isolated FcRn antagonist within 1 month, 

followed by a maintenance phase comprising one or more cycles as needed based on clinical 

need thereafter, each cycle comprising administering to the subject about 1-5 doses of the 

20 isolated FcRn antagonist within 1 month, thereby treating the generalized myasthenia gravis in 

the subject, wherein: 

the subject, prior to first administration of the isolated FcRn antagonist in the induction 

phase, has confirmed diagnosis generalized MG, has Class ll-IVa disease according to the 

Myasthenia Gravis Foundation of America (MGFA) classification system, and has an MG-ADL 

25 score of at least 5 with more than 50% of the score attributable to non-ocular items, 

the subject, prior to first administration of the isolated FcRn antagonist in any cycle of the 

maintenance phase, has an MG-ADL score of at least 5 with more than 50% of the score 

attributable to non-ocular items, 

the isolated FcRn antagonist consists of a variant Fc region, wherein said variant Fc 

30 region consists of two Fc domains which form a homodimer, wherein the amino acid sequence 

of each of the Fc domains of the variant Fc region consists of SEQ ID NO: 2, and 

the isolated FcRn antagonist is administered to the subject in a dose of about 10 mg/kg.  

In certain embodiments in accordance with each of the foregoing aspects and 

embodiments, the subject is an adult human with generalized myasthenia gravis.  

- 75-



WO 2019/110823 PCT/EP2018/084034 

In certain embodiments in accordance with each of the foregoing aspects and 

embodiments, the subject is an adult human with generalized myasthenia gravis whose 

symptoms are inadequately controlled with acetylcholinesterase inhibitors, steroids, or 

immunosuppressive therapies.  

5 In certain embodiments in accordance with each of the foregoing aspects and 

embodiments, the subject is an adult human with generalized myasthenia gravis who is anti

acetylcholinesterase receptor (AChR) antibody positive.  

In certain embodiments in accordance with each of the foregoing aspects and 

embodiments, the subject is an adult human with generalized myasthenia gravis who is anti

10 acetylcholinesterase receptor (AChR) antibody positive and whose symptoms are inadequately 

controlled with acetylcholinesterase inhibitors, steroids, or immunosuppressive therapies.  

For example, in certain embodiments, the invention provides a method of treating 

generalized myasthenia gravis (MG) in a subject, the method comprising administering to the 

subject an effective amount of an isolated FcRn antagonist, thereby treating MG in the subject, 

15 wherein: 

the subject, prior to first administration of the isolated FcRn antagonist, has confirmed 

diagnosis generalized MG, has anti-AChR antibodies, has Class ll-IVa disease according to the 

Myasthenia Gravis Foundation of America (MGFA) classification system, and has an MG-ADL 

score of at least 5 with more than 50% of the score attributable to non-ocular items, 

20 the isolated FcRn antagonist consists of a variant Fc region, wherein said variant Fc 

region consists of two Fc domains which form a homodimer, wherein the amino acid sequence 

of each of the Fc domains of the variant Fc region consists of SEQ ID NO: 2, and 

the isolated FcRn antagonist is administered to the subject in a dose of about 10 mg/kg.  

As another example, in certain embodiments, the invention provides a method of treating 

25 generalized myasthenia gravis in a subject, the method comprising administering to the subject 

an isolated FcRn antagonist using a phased dosing schedule with an induction phase 

comprising about 1-5 doses of the isolated FcRn antagonist within 1 month, followed by a 

maintenance phase comprising a dose of FcRn antagonist every week (q1w), every two weeks 

(q2w), every three weeks (q3w), or every 4 weeks (q4w) thereafter, thereby treating the 

30 generalized myasthenia gravis in the subject, wherein: 

the subject, prior to first administration of the isolated FcRn antagonist, has confirmed 

diagnosis generalized MG, has anti-AChR antibodies, has Class ll-IVa disease according to the 

Myasthenia Gravis Foundation of America (MGFA) classification system, and has an MG-ADL 

score of at least 5 with more than 50% of the score attributable to non-ocular items, 
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the isolated FcRn antagonist consists of a variant Fc region, wherein said variant Fc 

region consists of two Fc domains which form a homodimer, wherein the amino acid sequence 

of each of the Fc domains of the variant Fc region consists of SEQ ID NO: 2, and 

the isolated FcRn antagonist is administered to the subject in a dose of about 10 mg/kg.  

5 As yet another example, in certain embodiments, the invention provides a method of 

treating generalized myasthenia gravis in a subject, the method comprising administering to the 

subject an isolated FcRn antagonist using a phased dosing schedule with an induction phase 

comprising about 1-5 doses of the isolated FcRn antagonist within 1 month, followed by a 

maintenance phase comprising one or more cycles as needed based on clinical need thereafter, 

10 each cycle comprising administering to the subject about 1-5 doses of the isolated FcRn 

antagonist within 1 month, thereby treating the generalized myasthenia gravis in the subject, 

wherein: 

the subject, prior to first administration of the isolated FcRn antagonist in the induction 

phase, has confirmed diagnosis generalized MG, has anti-AChR antibodies, has Class ll-Va 

15 disease according to the Myasthenia Gravis Foundation of America (MGFA) classification 

system, and has an MG-ADL score of at least 5 with more than 50% of the score attributable to 

non-ocular items, 

the subject, prior to first administration of the isolated FcRn antagonist in any cycle of the 

maintenance phase, has an MG-ADL score of at least 5 with more than 50% of the score 

20 attributable to non-ocular items, 

the isolated FcRn antagonist consists of a variant Fc region, wherein said variant Fc 

region consists of two Fc domains which form a homodimer, wherein the amino acid sequence 

of each of the Fc domains of the variant Fc region consists of SEQ ID NO: 2, and 

the isolated FcRn antagonist is administered to the subject in a dose of about 10 mg/kg.  

25 Alternatively, in certain embodiments in accordance with each of the foregoing aspects 

and embodiments, the subject is an adult human with generalized myasthenia gravis who is 

anti-acetylcholinesterase receptor (AChR) antibody negative.  

Likewise, in certain embodiments in accordance with each of the foregoing aspects and 

embodiments, the subject is an adult human with generalized myasthenia gravis who is anti

30 acetylcholinesterase receptor (AChR) antibody negative and whose symptoms are inadequately 

controlled with acetylcholinesterase inhibitors, steroids, or immunosuppressive therapies.  
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EXAMPLES 

The present invention is further illustrated by the following examples, which should not 

be construed as further limiting. The contents of Sequence Listing, figures and all references, 

patents, and published patent applications cited throughout this application are expressly 

5 incorporated herein by reference.  

Example 1: ARGX-113 (efgartigimod) 

ARGX-113 (efgartigimod) is a human IgG1-derived Fc fragment of the za allotype (a 

variant Fc region) that binds with nanomolar affinity to human FcRn. The amino acid sequence 

10 of the Fc domains of ARGX-113 is SEQ ID NO: 2 (see Table 2). ARGX-113 encompasses IgG1 

residues D220-K447 (EU numbering scheme) and has been modified with the so-called 

ABDEGTM technology (ABDEGTM = antibody that enhances IgG degradation) (Vaccaro C et al., 

Nat. Biotechnol. 23(10): 1283-8 (2005)) to increase its affinity for FcRn at both physiological and 

acidic pH. The increased affinity for FcRn of ARGX-113 at both acidic and physiological pH 

15 results in a constitutive blockage of FcRn-mediated recycling of IgGs.  

Given the essential role of the FcRn receptor in IgG homeostasis, inhibiting this FcRn 

function, as achieved by ARGX-113, leads to rapid degradation of endogenous IgGs, including 

autoantibodies in IgG-driven autoimmune diseases such as myasthenia gravis.  

This concept has been validated in various murine disease models together with 

20 pharmacokinetic/pharmacodynamic (PK/PD) studies in cynomolgus monkeys, either by using 

ARGX-113 or a full-length mAb analogue (HEL-ABDEG T M ). Challa DK et al., MAbs 5(5): 655

9(2013); Patel DA et al., J. Immunol. 187(2): 1015-22 (2011).  

In murine in vivo disease models for rheumatoid arthritis and multiple sclerosis a clear 

improvement in disease score was observed after treatment with an ABDEG T M-equipped 

25 molecule. This improvement was accompanied with systemic lowering of autoantibody levels.  

Pharmacokinetic and PD studies in cynomolgus monkey confirmed the antibody-clearing 

properties of ARGX-113 in a relevant animal model. A single infusion of ARGX-113 resulted in a 

decrease of endogenous IgG up to 55% without altering serum albumin concentrations as well 

as IgM or IgA levels. This PD effect was proven to be more potent than IVg, which is 

30 considered a standard of care therapy in MG, both in rapidity of onset and in depth of the PD 

effect. Repeated dosing could improve the PD effect up to a maximum IgG reduction of 75%.  

These pre-clinical data validated the further development of ARGX-113 for assessing its 

therapeutic potential in IgG-driven autoimmune indications, including myasthenia gravis.  
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Example 2: Phase II Study of ARGX-113 in Patients with Generalized Myasthenia Gravis 

A randomized, double-blind, placebo-controlled multicenter Phase I Istudy was 

undertaken to evaluate the safety, efficacy, and pharmacokinetics of ARGX-113 (efgartigimod) 

for the treatment of autoimmune MG with generalized muscle weakness. The study design is 

5 depicted in Fig. 1.  

Objectives of the study included evaluation of the safety and tolerability of ARGX-113; 

evaluation of the clinical efficacy of ARGX-113 using MG-ADL, QMG, MGC, and MGQoL15r 

scores; evaluation of the PK of ARGX-113; assessment of the PD markers (e.g., total IgG, IgG 

subtypes, and anti-AChR antibodies); and evaluation of immunogenicity of ARGX-113.  

10 Study-eligible patients had a confirmed diagnosis of autoimmune MG with generalized 

muscle weakness meeting the clinical criteria for diagnosis of MG as defined by the Myasthenia 

Gravis Foundation of America (MGFA) Clinical Classification Class 1l, Ill, or IVa. Confirmation of 

the diagnosis was supported by a positive serologic test for anti-AChR antibodies before 

screening and at least 1 of the following 3 tests: 

15 (i) History of abnormal neuromuscular transmission test demonstrated by single

fiber electromyography or repetitive nerve stimulation; 

(ii) History of positive edrophonium chloride test; or 

(iii) Demonstrated improvement in MG signs on oral cholinesterase inhibitors as 

assessed by the treating physician.  

20 Study eligibility also required a total score of 5 on the MG-ADL at screening and baseline with 

more than 50% of this score attributed to non-ocular items.  

Twenty-four study-eligible patients were randomized at a 1:1 ratio to receive ARGX-113 

(10 mg/kg) or placebo in 4 infusions administered one week apart over three weeks, in addition 

to Standard of Care (SoC). The total dose per ARGX-113 infusion was capped at 1200 mg for 

25 patients with body weight 120 kg. SoC for a patient was the stable dose and administration of 

their MG treatment prior to enrollment. Permitted SoC for MG treatment under this study 

included azathioprine (AZA), other non-steroidal immunosuppressant drugs (NSIDs: e.g., 

methotrexate, cyclosporine, tacrolimus, mycophenolate mofetil, and cyclophosphamide), 

steroids, as well as cholinesterase inhibitors. Patients were required to be on a stable dose of 

30 their MG treatment prior to randomization.  

ARGX-113 (provided as a sterile, colorless, clear concentrate solution for intravenous 

administration in a formulation of 25 mM sodium phosphate, 100 mM sodium chloride, and 150 

mM L-arginine hydrochloride, (pH 6.7) with 0.02% (w/v) polysorbate 80) or matching placebo 

was administered via intravenous (IV) infusion (250 mL total volume) over a period of 2 hours 

- 79-



WO 2019/110823 PCT/EP2018/084034 

on Days 1 (Visit 1), 8±1 (Visit 3), 15±1 (Visit 5), and 22+1 (Visit 7). At the end of the 3-week 

treatment period, the patients entered an 8-week follow-up period.  

Treatment Period 

On all dosing days (Visits 1, 3, 5 and 7), the following assessments and steps 

5 were made: 

• MGQoL15r, MG-ADL, QMG, and MGC prior to administration of ARGX-113; 

• Blood sampling for assessment of PD markers (total IgG, IgG subtypes, and anti

AChR antibodies); 

• Blood sampling pre-dose for PK assessments; 

10 • Administration of ARGX-113 (10 mg/kg) or placebo; and 

• Blood sampling post-dose for PK assessments.  

Follow-Up Period 

The follow-up period included assessments at Visit 8 to Visit 16.  

The following assessments were made at Visits 9, 10, 11, 12, 14, and 16: 

15 • MGQoL15r,MG-ADL,QMG,andMGC;and 

• Blood sampling for PK (not on Visits 14 and 16) and PD (total IgG, IgG subtypes, 

and anti-AChR antibodies).  

In addition, the following assessments were made at Visits 13 and 15: 

• Blood sampling for PD assessments (total IgG, IgG subtypes, and anti-AChR 

20 antibodies).  

Data Analysis 

Statistical analyses were performed using statistical analysis system (SAS*), (SAS 

Institute, Cary, NC, USA) version 9.2 or higher.  

Analysis of Clinical Parameters 

25 Summaries and listings of data for vital signs, hematology, clinical chemistry and 

urinalysis laboratory tests, ECGs, and physical examination findings were collected. Appropriate 

data was summarized for the observed value at each scheduled assessment and for the 

corresponding change from baseline.  

Analyses of data derived from scales (MG-ADL, QMG, MGC, and MGQoL15r) were 

30 based on full analysis set. Actual score, change from baseline, and maximum reduction from 

baseline were evaluated.  
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Analyses of the change from baseline in efficacy rating scales was performed using a 

mixed-model repeated measures (MMRM) analysis from Visit 1 to Visit 16. The models included 

the fixed treatment, baseline score and patient as a random effect. Appropriate covariance 

structure was used. For each visit day, ARGX-113 was compared with placebo and model

5 based Least Squares Means for the treatment effects, 95% CIs and p-values were calculated 

for within and between treatment comparisons.  

Analysis of Pharmacokinetic Parameters 

Pharmacokinetic analyses were performed based on the PK population (randomized 

patients who had at least one plasma concentration value available for ARGX-113). Plasma 

10 concentrations of ARGX-113 at each sampling time point were analyzed by the following 

summary statistics: arithmetic mean calculated using untransformed data, SD calculated using 

untransformed data, minimum, median, maximum, number of observations, and number of 

observations ! lower limit of quantification (LLOQ).  

Geometric mean plasma concentrations against protocol time were shown by patient in 

15 both linear and log scales, respectively.  

The following summary statistics were assessed for all the PK parameters except for 

tmax: Gmean, GCV, arithmetic mean calculated using untransformed data, SD calculated using 

untransformed data, minimum, median, maximum, and number of observations.  

The following summary statistics were assessed for the PK parameters tmax: number of 

20 observations, median, minimum, and maximum.  

Analysis of Pharmacodynamic Parameters 

Continuous PD parameters were summarized with descriptive statistics including 

geometric mean. Pharmacodynamic parameters included total IgG, IgG subtypes, and anti

AChR antibodies.  

25 Anti-Drug Antibodies (ADA) Analyses 

Frequency and percentage of ADA response were assessed. ADA response data was 

summarized as proportions along with their 95% CIs using exact test separately for each 

treatment.  

Results 

30 Results from this study were highly favorable and demonstrated the utility of ARGX-113 

in the treatment of generalized myasthenia gravis.  

Patients in the ARGX-113 treatment group and the placebo group had baseline disease 

characteristics shown in Table 4.  
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Table 4. Phase Il study patient baseline characteristics 

Placebo (N = 12) ARGX-113 (N = 12) 

Baseline QMG score (mean ±SD) 11.8 5.4 14.5 6.3 

Baseline MG-ADL score (mean ±SD) 8.0 2.2 8.0 3.0 

Baseline MGC score (mean ±SD) 14.5 4.5 16.7 8.7 

Baseline MGQoL score (mean ±SD) 14.5 6.1 19.7 5.7 

Acetylcholinesterase Inhibitor N(%) 11 (91.7%) 12(100.0%) 

Corticosteroids N (%) 5(41.7%) 8(66.7%) 

Immunosuppressants N (%) 2(16.7%) 9(75.0%) 

The PK parameters were very similar in all efgartigimod-treated patients, without 

5 accumulation (geometric mean Rac = 0.9360) following each infusion, and with PK parameters 

after the last infusion similar to the one after the first (Fig. 7A). Serum concentrations of 

efgartigimod were still quantifiable in all patients at 21 to 28 days after the last infusion. The 

Cmax at Visit 1 was 187 ±58 pg/mL at a tmax of 2.37 0.165 hours, and the tu2, was 117.4 hours 

(i.e., 4.89 days) ±18.84 hours (all values are mean SD).  

10 A total serum IgG reduction of approximately 40% compared to baseline was achieved 

in the first week (following the first dose) (Fig. 7B). This reduction further increased to a mean 

maximum of 70.7% after subsequent doses. IgG levels remained reduced by 50% or more for 

approximately 3 weeks. At 8 weeks following the last infusion, we observed a 20% reduction of 

total IgG levels. This rapid, substantial, and sustained reduction was seen across all IgG 

15 subtypes (Fig. 8).  

The reductions of serum IgG levels mirrored the observed potent reduction of anti-AChR 

autoantibodies, which are typically of the IgG1 and IgG3 subclasses (Fig. 7C). As early as 15 

days after the first infusion, an approximately maximal reduction of 40% to 70% of anti-AChR 

autoantibody level was reached in all patients except one, and this reduced level was sustained 

20 until Day 29 after the first infusion after which after which autoantibody levels gradually 

increased to approach baseline levels approximately 8 weeks after the last dose.  

Positive post-dosing anti-drug antibody (ADA) titers were detected in four out of 12 

patients receiving ARGX-113 and in three out of 12 patients receiving placebo. In line with the 

results obtained in the Phase 1 healthy volunteer trial, the majority of ADA signals in active

25 treated patients were just above the detection limit of the assay and were typically only found 
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once or twice during the course of the trial. In one active-treated patient, positive post-dose ADA 

titers were detected as of two weeks after the last infusion, and these titers may have the 

tendency to slightly increase over the course of the trial. Positive post-dose ADA titers had no 

apparent effect on efgartigimod pharmacokinetics or pharmacodynamics.  

5 Primary endpoint analysis demonstrated ARGX-113 to be safe and well tolerated in all 

patients, with most adverse events (AEs) characterized as mild and deemed unrelated to the 

study drug. No serious or severe AEs were reported. The observed safety and tolerability profile 

is consistent with the Phase 1 healthy volunteer study.  

The secondary endpoint measures relating to efficacy showed ARGX-113 treatment 

10 resulted in a strong clinical improvement over placebo during the entire duration of the study as 

measured by all four predefined clinical efficacy scales. Specifically: 

• As shown in Fig. 9, 75% of patients treated with ARGX-113 had a clinically meaningful 

and statistically significant improvement in MG-ADL scores (at least a 2-point reduction 

from baseline) for a period of at least 6 consecutive weeks versus 25% of patients on 

15 placebo (p = 0.0391).  

• Clinical benefit in the ARGX-113 treatment group maximized as of 1 week after the 

administration of the last dose, achieving statistical significance over the placebo group 

(p = 0.0356) on the MG-ADL score. As shown in Fig. 10, increasing differentiation was 

observed between the ARGX-113 treatment group versus placebo with increasing MG

20 ADL thresholds.  

• Patients in the treatment arm showed rapid onset of disease improvement, with clear 

separation from placebo 1 week after the first infusion.  

• All patients in the treatment arm showed a rapid and deep reduction of their total IgG 

levels and disease improvement was found to correlate with reduction in pathogenic IgG 

25 (anti-AChR) levels.  

The clinical improvement as assessed by different efficacy scales (MG-ADL, QMG, and 

MGC) and a quality of life scale (MG-QoL15r) showed an evolution in time which was consistent 

with the observed total serum levels of IgG and of anti-AChR autoantibody (Fig. 11A). For all 

four scales, initial effects were noted as early as 7 days after the first infusion. Maximal 

30 reduction in scores occurred as of 1 to 2 weeks after the last administration, which coincides 

with the maximal PD effect. This reduction reached a maximum mean of 5.7 points (39% 

reduction from baseline) on the QMG scale, 4.4 points (55% reduction) on the MG-ADL scale, 

9.4 points (56% reduction) on the MGC scale, and 6 points (31% reduction) on the MG-QoL15r; 

the respective placebo values were -2.1 points (18%; QMG), -2.9 points (36%; MG-ADL), -4.4 
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points (30%; MGC), and -2.1 points (14%; MG-QoL15r). Despite the small size of the patient 

cohort treated with efgartigimod, statistical significance was reached for a 3-point change in 

QMG score after the first infusion (difference estimated with MMRM = -2.38; 95%C [-4.63,-0.13] 

and p = 0.0394), and statistical significance was reached at 29 and 36 days for MG-ADL 

5 coinciding with maximal IgG reduction (differences and p-values respectively -2.05 [-3.95,-0.15], 

p = 0.0356; and -2.08 [-4.12,-0.04], p = 0.0459). The MG-QoL15r score changed in a similar 

way (statistical significance at Day 22, 29, and 43; differences and p-values respectively -3.72 

[-7.41,-0.02], p = 0.0489; -3.87 [-7.69,-0.05], p = 0.0475; and -4.38 [-8.56,-0.20], p = 0.0407).  

In contrast to the IgG and autoantibody levels that returned to or close to baseline by the 

10 end of the study, the clinical scores gave a sustainable improvement throughout the entire 

study. At 78 days after first infusion, the QMG, MG-ADL, and MGC scores still were reduced by 

4.8, 3.5, 7.1 points, respectively. The MG-QoL15r score almost returned to baseline at this time 

point.  

Compared to the rather short efgartigimod terminal half-life (4.89 days), the clinical 

15 effects were long lasting (throughout the follow-up period, i.e., 8 weeks after the last 

efgartigimod administration). The clinical benefit of efgartigimod initially correlated with the IgG 

reduction but extended even after the IgG level had returned close to baseline. The duration of 

clinical improvement in the efgartigimod treatment group compared favorably to the relatively 

short-lived effect of plasmapheresis (2-4 weeks). In both approaches IgG and autoantibody 

20 return to basal levels in a comparable way, but the duration of the clinical effect is clearly 

different. Plasmapheresis removes the bulk of serum antibodies at one timepoint. In between 

sessions of plasmapheresis IgG from the tissue redistributes and serum IgG increases again, 

resulting in a zig-zag pattern of autoantibody and serum IgG levels. Efgartigimod showed 

continuous lowering of IgG levels consistent with a prolonged action after administration. Of 

25 course, efgartigimod is an antibody-like drug that has a prolonged mode of action, explaining 

the difference with plasmapheresis.  

Responder analyses were performed at Day 29 and 36 when IgG reduction was 

maximal (Fig. 11B). At any point-reduction level, a greater percentage of efgartigimod-treated 

patients had a clinical improvement compared to placebo. Some patients treated with 

30 efgartigimod experienced a point improvement of 29 and as high as 11 on the MG-ADL scale 

and of 29 and as high as 18 in QMG score, while none of the placebo-treated patients reached 

these levels.  
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In summary, these results demonstrate a rapid and sustained benefit in disease score 

after treatment with ARGX-113, supporting further development of ARGX-113 as a potential 

new option to fill the current treatment gap for MG patients.  

5 Example 3: Phase III Study of ARGX-113 in Patients with Exacerbation of Generalized 

Myasthenia Gravis 

A randomized, double blind, placebo controlled, multicenter Phase Ill study is 

undertaken to evaluate the efficacy, safety, quality of life and impact on normal daily activities of 

ARGX-113 in patients with exacerbation of generalized myasthenia gravis.  

10 Objectives of the study include evaluation of the efficacy of ARGX-113 on disease severity as 

assessed by change in QMG score from baseline to day 29; evaluation of the efficacy of ARGX

113 on disease severity as assessed by change in QMG score from baseline at day 8, 15 and 

22; evaluation of the efficacy of ARGX-113 on disease severity as assessed by change in MG

ADL and MGC from baseline at day 8, 15, 22 and 29; evaluation of the efficacy of ARGX-113 on 

15 disease severity as assessed by the percent change from baseline in QMG, MG-ADL and MGC 

at day 8, 15, 22 and 29; evaluation of the effect of ARGX-113 on total IgG level; evaluation of 

the effect of ARGX-113 on AChR autoantibodies in AChR-positive patients; evaluation of the 

safety of AGRX-113; and evaluation of the effect of ARGX-113 on quality of life as assessed by 

specific and generic quality of life instrument.  

20 Study-eligible patients have a confirmed diagnosis of MG with generalized muscle 

weakness meeting the clinical criteria for diagnosis of MG as defined by the Myasthenia Gravis 

Foundation of America (MGFA) Clinical Classification Class lIll, IVa, or IVb with an objective 

worsening of their symptoms (exacerbation) and which, in the opinion of the investigator, may 

be eligible for rescue therapy with IVg or PLEX or a temporary use or dose increase of steroids 

25 or immunosuppressants. Confirmation of the diagnosis is documented and supported by: 

(i) History of abnormal neuromuscular transmission demonstrated by single-fiber 

electromyography or repetitive nerve stimulation; or 

(ii) History of positive edrophonium chloride test; or 

(iii) Demonstrated improvement in MG signs on oral cholinesterase inhibitors as 

30 assessed by the treating physician.  

Study eligibility also requires QMG value of > 11 points with no more than 25% points due to 

ocular symptoms.  

X study-eligible patients are randomized at a 1:1 ratio to receive ARGX-113 (10 mg/kg) 

or placebo in 4 infusions administered one week apart over three weeks, in addition to Standard 
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of Care (SoC). SoC for a patient is the stable dose and administration of their MG treatment 

prior to enrollment. Permitted SoC for MG treatment under this study includes azathioprine 

(AZA), other non-steroidal immunosuppressant drugs (NSIDs: e.g., methotrexate, cyclosporine, 

tacrolimus, mycophenolate mofetil, and cyclophosphamide), steroids, as well as cholinesterase 

5 inhibitors.  

ARGX-113 (provided as a sterile, colorless, clear concentrate solution for intravenous 

administration in a formulation of 25 mM sodium phosphate, 100 mM sodium chloride, and 150 

mM L-arginine hydrochloride, (pH 6.7) with 0.02% (w/v) polysorbate 80) or matching placebo is 

administered via intravenous (IV) infusion (250 mL total volume) over a period of 2 hours on 

10 Days 1, 8, 15, and 22. At the end of the 3-week treatment period, the patients enter a 4-week 

follow-up period during which they are treated with SoC only.  

Assessment during the follow-up period is performed at Days 29, 36, and 50, and will 

include efficacy and safety parameters.  

Study procedures, including endpoint assessments, will be performed according to the 

15 Schedule of Assessments. Cholinesterase inhibitors must be held for at least 10 hours prior to 

performing MG efficacy scales.  

The efficacy analysis is performed on full analysis set (FAS) and on per protocol (PP) 

populations.  

A schematic of study design is presented in Fig. 12.  

20 Study assessments include QMG score change from baseline (defined as the score 

immediately prior to first dose at Visit 1) to day 29; QMG score change from baseline to day 8, 

15 and 22; MG-ADL and MGC score change from baseline to day 8, 15, 22 and 29; percent 

change from baseline in QMG, MG-ADL and MGC at day 8, 15, 22 and 29; percentage of 

patients that have a decrease of at least 4 points of the QMG score at day 8, 15, 22 and 29; 

25 percentage decrease (compared to baseline) of total IgG level at day 8, 15, 22 and 29; 

percentage decrease (compared to baseline) of AChR autoantibodies in AChR-positive patients 

at day 8, 15, 22 and 29; and MGQoL15 and EQ-5D score and percent change from baseline to 

day 8, 15, 22 and 29.  

Data Analysis 

30 The primary endpoint, QMG score change from baseline between groups at day 29, is 

analyzed by means of mixed-model repeated measures (MMRM) analysis.  
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The other continuous variables (MG-ADL, MGC, IgG, AChR, MGQoL15, and EQ-5D, 

either in absolute values or percent decrease/change forms) are analyzed using the same 

approach as for QMG.  

Alpha adjustment is performed on the primary efficacy endpoint (QMG score change 

5 from baseline to day 29) and on the following secondary endpoints: clinically significant 

improvement in QMG score at day 29 (i.e., assessment of percentage of patients having a 

decrease of at least 4 points of the QMG score at day 29), in combination with early onset 

assessment of QMG score change from baseline. The Hochberg procedure is used for alpha 

adjustment.  

10 Binary variables with repeated measurements along the study, such as the decrease of 

at least 4 points of the QMG, are analyzed using a generalized linear mixed model based on the 

based on the logit link function.  

The main efficacy analysis is based on all randomized patients with baseline evaluation 

following the Intent-to-Treat (ITT), and the primary endpoint is also assessed using the Per 

15 Protocol (PP) subset.  

Example 4: Phase III Study of ARGX-113 in Patients with Generalized Myasthenia Gravis 

A 26-week, randomized, double blind, placebo controlled, multicenter Phase Ill study 

(ADAPT Study) was undertaken to evaluate the efficacy, safety, and tolerability of ARGX-113 in 

20 patients with generalized myasthenia gravis.  

Patients at least 18 years of age with Myasthenia Gravis Foundation of America (MGFA) 

class lIll, IVa, and IVb disease, MG-ADL score 5, and on a stable dose of standard of care 

(SoC) treatment were eligible for enrollment, provided they did not have any one or more of 

severe infection, total IgG level < 6 g/L, and documented lack of clinical response to PLEX 

25 (plasma exchange). Patients eligible for enrollment included those who were seropositive and 

those who were seronegative for anti-AChR antibodies.  

Stable SoC requirements prior to screening for entry into the study included (i) non

steroidal immunosuppressants - on treatment for at least 6 months and no dose changes within 

the last 3 months; (ii) steroids - on treatment for at least 3 months and no dose changes within 

30 the last month; and/or (iii) acetycholinesterase inhibitors - on treatment with a stable dose with 

no dose escalation within the last 2 weeks.  

Fig. 13 depicts the study design. 150 study-eligible patients were screened and 

randomized 1:1 into groups receiving either ARGX-113 or placebo control. All patients 

remained on SoC treatment during the study. Patients in each study group then embarked 
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upon an 8-week long initial treatment cycle comprised of, first, a three-week long infusion 

period, and then a 5-week long follow-up period. Upon completion of the 8-week long initial 

treatment cycle, each patient then embarked upon one or more treatment cycle sequences, 

each such treatment cycle sequence comprised of, first, an inter-treatment period of variable 

5 length depending on protocol-defined clinical need, and then an 8-week long treatment cycle, 

the latter again comprised of, first, a three-week long infusion period, and then a 5-week long 

follow-up period.  

Patients in each study group had a study entry baseline and an initial treatment cycle 

(TC 1) lasting 8 weeks, during which time each patient had 9 weekly patient visits (V1-V9), where 

10 ARGX-113 (10 mg/kg i.v. infusion) or placebo (i.v. infusion) was administered at each of V1 

(Day 1), V2 (Day 8), V3 (Day 15), and V4 (Day 22), followed by weekly visits over 5 weeks (V5

V9) without further ARGX-113 or placebo until reaching a primary endpoint at day 57, after 

which patients entered a second phase of the study during which patients received one or more 

individual patient-tailored subsequent treatment cycle sequences. In each subsequent 

15 treatment cycle sequence, patients received neither ARGX-113 nor placebo during an initial 

inter-treatment cycle period with every-other-week visits, followed by (if needed, based on 

individual patient's protocol-defined clinical need - see below) a treatment cycle (TCn) with 

weekly visits. As in the initial treatment cycle described above, the treatment cycle in each 

treatment cycle sequence consisted of establishing a treatment cycle baseline (TCBn) at the 

20 outset of 9 weekly patient visits (V1-V9) over 8 weeks, where ARGX-113 (10 mg/kg i.v. infusion) 

or placebo (i.v. infusion) was administered at each of V1 (Day x), V2 (Day x + 7), V3 (Day x + 

14), and V4 (Day x + 21), followed by weekly visits over 5 weeks (V5-V9) without further ARGX

113 or placebo. Thus, inter-treatment cycles were tailored to each subject based on protocol

defined clinical need. Each TCn was then followed by another treatment cycle sequence. The 

25 treatment cycle sequence could be repeated as many times as needed during the timeframe of 

the study, provided that the last treatment cycle did not start later than Day 126 of the study. In 

this way, the final treatment cycle would be a full 8 weeks. End of study was reached at Day 

183 for each patient.  

Each patient was eligible to receive a new treatment cycle with ARGX-113 or placebo 

30 when all of the following criteria were met: 

(1) The patient had completed the previous treatment cycle (8 weeks); 

(2) The patient had a total MG-ADL score of > 5; 

(3) The treatment cycle could start at the latest on Day 126 and could be completed 

within the timeframe of the trial (26 weeks); and 
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(4) In case the patient was an MG-ADL responder at the previous treatment cycle, the 

patient had lost the response.  

An MG-ADL responder was defined as a patient having a reduction of 2 points on MG

ADL score compared to treatment cycle baseline, for at least 4 consecutive weeks, where the 

5 first of these reductions occurred at the latest 1 week after the last infusion. Thus, an MG-ADL 

responder could be identified only during the 5-week follow-up period of a treatment cycle, even 

though an MG-ADL responder could first meet the score reduction requirement during either the 

3-week treatment period or the 5-week follow-up period of the treatment cycle.  

A QMG responder was defined as a patient having a reduction of 3 points on QMG 

10 score compared to treatment cycle baseline, for at least 4 consecutive weeks, where the first of 

these reductions occurred at the latest 1 week after the last infusion. Thus, a QMG responder 

could be identified only during the 5-week follow-up period of a treatment cycle, even though a 

QMG responder could first meet the score reduction requirement during either the 3-week 

treatment period or the 5-week follow-up period of the treatment cycle.  

15 Loss of response was defined as no longer showing a decrease of 2 points on the total 

MG-ADL score compared to the corresponding treatment cycle baseline.  

Protocol-defined clinical deterioration was defined as a patient experiencing new or 

worsening respiratory/bulbar symptoms or at least a 2-point increase of individual non-ocular 

MG-ADL items.  

20 Rescue therapy was permitted for patients experiencing protocol-defined MG clinical 

deterioration, provided the treating physician believed the patient's health was in jeopardy.  

Permitted rescue therapies were PLEX, IVIg, immunoadsorption, and/or increased steroid dose.  

Patients receiving rescue therapy were discontinued from further participation in the study.  

The primary endpoint for this study was percentage of MG-ADL responders in patient 

25 population seropositive for anti-AChR antibody. Secondary endpoints for this study were (i) 

percentage of QMG responders in patient population seropositive for anti-AChR antibody; (ii) 

percentage of MG-ADL responders in overall patient population (seropositive and seronegative 

for anti-AChR antibody); and (iii) duration of treatment response.  

30 Example 5: Rollover Open-Label Phase III Study of ARGX-113 in Patients with 

Generalized Myasthenia Gravis 

A follow-on 26-week, single-arm, open-label, multicenter Phase Ill study (ADAPT+ 

Study) was undertaken to evaluate further the safety and tolerability of ARGX-113 in patients 

with generalized myasthenia gravis.  
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Fig. 14 depicts the study design. Study-eligible patients were selected (rolled over) from 

ARGX-113 and placebo groups in the ADAPT Study. All patients remained on SoC treatment 

during the study, subject to adjustment as specified below.  

Patients from the ADAPT Study described in Example 4 were eligible to roll over into the 

5 ADAPT+ Study when (i) they reached the end of study visit at week 26 of that Study, or if they 

required retreatment and the 8-week cycle could not be completed by week 26 (i.e., after Day 

126). Patients who received rescue therapy or were otherwise discontinued early from study or 

treatment in the ADAPT Study were excluded from this study. Taken together with the ADAPT 

Study, patients in this follow-on study were followed for approximately 1 year where they 

10 received multiple treatment cycles, each treatment cycle comprising a 3-week treatment period, 

during which patients received 4 doses of ARGX-113 10 mg/kg i.v. infusion, followed by a 5

week follow-up period and/or an inter-treatment cycle period, with times between treatment 

periods varying from patient to patient based upon individual protocol-defined clinical need.  

Each patient was eligible to receive a new treatment cycle with ARGX-113 when all of 

15 the following criteria were satisfied: 

(1) The patient had a total MG-ADL score of > 5 points with more than 50% of the score 

due to non-ocular symptoms; 

(2) The patient showed a reduction of total MG-ADL score of < 2 points compared to the 

score at the last treatment cycle baseline in the ADAPT Study (Example 4) for the first treatment 

20 period in this study, or compared to the last treatment period baseline for all subsequent 

treatment periods (TPn) in this (ADAPT+) study; and 

(3) The patient had completed the previous treatment period.  

The SoC was required to remain stable until the end of the first treatment period (4 

weekly doses over 3 weeks), and it was required to remain stable during each treatment period.  

25 However, reductions in SoC were allowed between treatment periods in accordance with 

medical practice.  

Rescue therapy was permitted and defined as in the ADAPT Study (Example 4).  
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CLAIMS 

1. A method of treating generalized myasthenia gravis (gMG) in a subject, the method 

comprising administering to the subject an effective amount of an FcRn antagonist, wherein the 

FcRn antagonist consists of a variant IgG1 Fc region, wherein the variant Fc region comprises 

two Fc domains each comprising amino acids Y, T, E, K, F, and Y at EU positions 252, 254, 

256, 433, 434, and 436, respectively, thereby treating gMG in the subject.  

2. Use of an FcRn antagonist for treating gMG in a subject, the treatment comprising 

administering to the subject an effective amount of the FcRn antagonist, wherein the FcRn 

antagonist consists of a variant IgG1 Fc region, wherein the variant Fc region comprises two Fc 

domains each comprising amino acids Y, T, E, K, F, and Y at EU positions 252, 254, 256, 433, 

434, and 436, respectively.  

3. Use of an FcRn antagonist in the manufacture of a medicament for the treatment of gMG 

in a subject, the treatment comprising administering to the subject an effective amount of the 

FcRn antagonist, wherein the FcRn antagonist consists of a variant IgG1 Fc region, wherein the 

variant Fc region comprises two Fc domains each comprising amino acids Y, T, E, K, F, and Y 

at EU positions 252, 254, 256, 433, 434, and 436, respectively.  

4. The method or the use according to any one of claims 1-3, wherein the amino acid 

sequence of at least one of the Fc domains of the variant Fc region comprises or consists of an 

amino acid sequence selected from the amino acid sequences set forth in SEQ ID NO: 1, 2, or 

3.  

5. The method or the use according to any one of claims 1-4, wherein the amino acid 

sequence of both of the Fc domains of the variant Fc region comprises an amino acid sequence 

independently selected from the amino acid sequences set forth in SEQ ID NO: 1, 2, or 3.  

6. The method or the use according to any one of claims 1-5, wherein the variant Fc region 

consists of two Fc domains which form a homodimer, wherein the amino acid sequence of each 

of the Fc domains of the variant Fc region consists of the amino acid sequence set forth in SEQ 

ID NO: 1, 2, or 3.  

- 91-



7. The method or the use according to any one of claims 1-6, wherein the FcRn antagonist 

is efgartigimod.  

8. The method or the use according to any one of claims 1-7, wherein the Fc domains of 

the variant Fc region comprise an N-linked glycan at EU position 297 or a fucosylated N-linked 

glycan at EU position 297.  

9. The method or the use according to any one of claims 1-8, wherein the FcRn antagonist 

comprises a plurality of FcRn antagonist molecules, wherein at least 50% of the variant Fc 

regions of the plurality of FcRn antagonist molecules comprise a fucosylated N-linked glycan at 

EU position 297.  

10. The method or the use according to any one of claims 1-9, wherein the FcRn antagonist 

is administered to the subject at a frequency of once every 1, 2, 3, 4, 5, 6, 7, 8, 9, 10, 11, 12, 13, 

14, 15, 16,17,18, 19,20,21, or22 days.  

11. The method or the use according to claim 10, wherein the FcRn antagonist is 

administered to the subject at a frequency of once every 3 days or once every 7 days.  

12. The method or the use according to any one of claims 1-11, wherein the FcRn 

antagonist is administered to the subject at a dose of between about 1 and about 200 mg/kg.  

13. The method or the use according to claim 12, wherein the FcRn antagonist is 

administered to the subject at a dose of about 5 mg/kg, about 10 mg/kg, about 20 mg/kg, or 

about 25 mg/kg.  

14. The method or the use according to claim 12 or 13, wherein the FcRn antagonist is 

administered to the subject at a dose of about 10 mg/kg.  

15. The method or the use according to of any one of claims 1-11, wherein the FcRn 

antagonist is administered to the subject at a dose selected from the group consisting of about 

150, 300, 450, 600, 750, 900, 1050, and 1200 mg.  
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16. The method or the use according to any one of claims 1-15, wherein at least one 

additional dose of the FcRn antagonist is administered to the subject.  

17. The method or the use according to any one of claims 1-16, wherein the FcRn 

antagonist is administered intravenously or subcutaneously.  

18. The method or the use according to any one of claims 1-17, wherein one or more doses 

are administered to the subject intravenously, and wherein one or more subsequent doses are 

administered subcutaneously.  

19. The method or the use according to any one of claims 1-18, wherein the method or the 

use comprises administering the FcRn antagonist to the subject using a phased dosing 

schedule with an induction phase comprising about 1-5 doses of the FcRn antagonist within 1 

month, followed by a maintenance phase comprising a dose of the FcRn antagonist every week 

(q1w), every two weeks (q2w), every three weeks (q3w), or every 4 weeks (q4w) thereafter.  

20. The method or the use according to claim 19, wherein the induction phase comprises 

administration of 1, 2, 3, 4, or 5 doses of about 5 mg/kg, about 10 mg/kg, about 15 mg/kg, or 

about 20 mg/kg of the FcRn antagonist.  

21. The method or the use according to claim 19 or 20, wherein the 1-5 doses of the 

induction phase are administered intravenously.  

22. The method or the use according to any one of claims 19-21, wherein the maintenance 

phase doses are administered on an as-needed basis depending on clinical symptoms of the 

subject.  

23. The method or the use according to any one of claims 19-22, wherein the maintenance 

phase doses are administered subcutaneously.  

24. The method or the use according to any one of claims 1-23, wherein the FcRn 

antagonist is administered to the subject simultaneously or sequentially with an additional 

therapeutic agent.  
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25. The method or the use according to any one of claims 1-24, wherein administration of 

the FcRn antagonist reduces serum level of at least one IgG antibody selected from the group 

consisting of total serum IgG, anti-acetylcholine receptor (AChR) antibody, anti-MuSK antibody, 

and anti-LRP4 antibody.  

26. The method or the use according to any one of claims 1-25, wherein the subject 

concurrently is receiving standard myasthenia gravis therapy.  

27. The method or the use according to any one of claims 1-26, wherein the gMG is not 

responsive to a standard myasthenia gravis therapy selected from the group consisting of 

intravenous immunoglobulin (IVlg), plasmapheresis, azathioprine, non-steroidal 

immunosuppressant drugs, steroids, cholinesterase inhibitors, immunoadsorption, and 

eculizumab.  

28. The method or the use according to any one of claims 1-27, wherein the subject is 

positive for auto-antibodies binding to nicotinic acetylcholine receptor (anti-AChR).  

29. The method or the use according to any one of claims 1-27, wherein the subject is 

negative for anti-AChR.  

30. The method or the use according to any one of the preceding claims, wherein the 

subject is a human or an adult human.  

31. A method of treating gMG in an adult human subject that is anti-AChR positive, 

comprising intravenously administering an FcRn antagonist to the subject once every week for 

four weeks, 

wherein the FcRn antagonist consists of a variant Fc region; 

wherein the variant Fc region consists of two Fc domains which form a dimer; 

wherein the amino acid sequence of each of the Fc domains of the variant Fc region 

consists of the amino acid sequence set forth in SEQ ID NO: 2 or SEQ ID NO: 3; and 

wherein the FcRn antagonist is administered to the subject at a dose of about 10 mg/kg 

if the subject has a body weight less than 120 kg, and wherein the FcRn antagonist is 

administered to the subject at a dose of 1200 mg if the subject has a body weight of 120 kg or 

more.  
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32. Use of an FcRn antagonist for treating gMG in an adult human subject that is anti-AChR 

positive, the treatment comprising intravenously administering the FcRn antagonist to the 

subject once every week for four weeks, 

wherein the FcRn antagonist consists of a variant Fc region; 

wherein the variant Fc region consists of two Fc domains which form a dimer; 

wherein the amino acid sequence of each of the Fc domains of the variant Fc region 

consists of the amino acid sequence set forth in SEQ ID NO: 2 or SEQ ID NO: 3; and 

wherein the FcRn antagonist is administered to the subject at a dose of about 10 mg/kg 

if the subject has a body weight less than 120 kg, and wherein the FcRn antagonist is 

administered to the subject at a dose of 1200 mg if the subject has a body weight of 120 kg or 

more.  

33. Use of an FcRn antagonist in the manufacture of a medicament for the treatment of gMG 

in an adult human subject that is anti-AChR positive, the treatment comprising intravenously 

administering the FcRn antagonist to the subject once every week for four weeks, 

wherein the FcRn antagonist consists of a variant Fc region; 

wherein the variant Fc region consists of two Fc domains which form a dimer; 

wherein the amino acid sequence of each of the Fc domains of the variant Fc region 

consists of the amino acid sequence set forth in SEQ ID NO: 2 or SEQ ID NO: 3; and 

wherein the FcRn antagonist is administered to the subject at a dose of about 10 mg/kg 

if the subject has a body weight less than 120 kg, and wherein the FcRn antagonist is 

administered to the subject at a dose of 1200 mg if the subject has a body weight of 120 kg or 

more.  

34. The method or the use according to any one of claims 31-33, wherein the FcRn 

antagonist is efgartigimod.  

35. A formulation when used for the method or use according to any one of the preceding 

claims, wherein the formulation comprises: 

an FcRn antagonist consisting of a variant Fc region, wherein said variant Fc region 

consists of two Fc domains which form a homodimer, wherein the amino acid sequence of each 

of the Fc domains consists of the amino acid sequence set forth in SEQ ID NO: 2 or SEQ ID 

NO: 3; 

25 mM sodium phosphate; 

- 95-



100 mM sodium chloride; 

150 mM L-arginine hydrochloride; and 

0.02% (w/v) polysorbate 80; and 

wherein the formulation has a pH of about 6.7.  

36. The formulation of claim 35, wherein the FcRn antagonist is efgartigimod.  
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[<FD4D41803D029C1C9F6D1469AB63875D><2DCCF2FBDDF738489E4659AE9975B9A3
>]/Index[88 12]/Info 87 0 R/Length 52/Prev 38986/Root 89 0 R/Size
100/Type/XRef/W[1 2 1]>>stream
hbbd``b`@=$VLAH
endstream
endobj
startxref
0
%%EOF

99 0 obj
<</Filter/FlateDecode/I 199/L 183/Length 125/S 150>>stream
hb```f``d`SY8&aU: An>e_00r3@1Cu-@\+H5:mB%t
endstream
endobj
89 0 obj
<</Metadata 59 0 R/PageLabels 82 0 R/Pages 84 0 R/Type/Catalog>>
endobj
90 0 obj
<</Contents 92 0 R/CropBox[0 0 595.22 842]/MediaBox[0 0 595.22 842]/
Parent 85 0 R/Resources 95 0 R/Rotate 0/Type/Page>>
endobj
91 0 obj
<</Filter/FlateDecode/First 25/Length 365/N 4/Type/ObjStm>>stream
hRn09'aPn,jr@$b#vRPd{{>`^.>$VT1}ĎaBi,Iai
-FJA@sd0)1AdAHu2eG/ow
0on%ja\-hw#8khPRdT> 6x>j6tfife*4,
c/[si$WTT24.R-yWR
wj^:f!O=*RtcrA]Gg[;M_j
endstream
endobj
92 0 obj
<</Filter/FlateDecode/Length 690>>stream
h|_o0)c7`;TMJi22!T,eIķ_CZVLAk&9Um]Hk( NbGm1/mrY~oUT.(WK~O;v!
pD9+8$4A*Fa;N 9Q%q..}40/?syL+g)EYt5Hfq$oT"Uh:_(q:&,&Pj~y<9wQgyb 1q&%
i\8}L*IITU%9" * V ]&fDŲX
`5]`e+GKMST#By[?'-MUN7ŚYt
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!#jp~]+5+x!Xs{1g`
,!.`ø;Wb?x1Fm_ZC={_
Rm/X>#gpEGFl+('
endstream
endobj
93 0 obj
<</Filter/FlateDecode/Length 18160/Length1 48240>>stream
h@Ug`àGQL9  j&@PIfLkej5Py.K3-m>k-J}"k#6XQIs|k+m<fNw|wk7S,Ye'3cKHt^
kcga~p2K'OqvrOg,~fd
cK\|ce`G!cJ;^?{3-Z5O}VZx@<?j
c~BvHVX5[?Oq?M9
[yG~%X,1}]-G>_;g2/[_b*,n-e
P~l
G\JQ
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q35<6.{wyD?=z>_+k6`SQ_Uz>nhm^u&ry]Bj>=%(?GWG<zX¶I|^m|<
M z b O 1 X a { = = ^ l / { ? 2 { f / E ; @ a _ c [ g ? \ N h v ñ h H ? Y z 6 n 5 b K L 4 z _ !
[`kOk7,Z_;/Y5h0;1WUn:erM*XVZ2qcF3-ï6tHAiyJIK\K"lBI{3+YbCxEz0!]Y,BCr
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endstream
endobj
1 0 obj
<</Contents 2 0 R/CropBox[0 0 595.22 842]/MediaBox[0 0 595.22 842]/
Parent 85 0 R/Resources 63 0 R/Rotate 0/Type/Page>>
endobj
2 0 obj
<</Filter/FlateDecode/Length 619>>stream
hoo0SK6vHU%M$&aRRe)KRM9qkO:Z$HVJ"E*C@.7mWSzGVeQ<
)P%c[ZV[C[i[s[VfÐA\2c2T?7F|8e{pL8G>{vkyF1,OM~q:AmUifxav2aI9
VC3+Xs\[^e0/:B0WOj;|~@2cX29Wj
`+8G7zJS%_}kNd3w4QgCx"Y6]Tè0l]+:CW>&@,os*w_\u]3NS@79#j&8q+w
3I1CtM5$AM!J*PFiup;Z
endstream
endobj
3 0 obj
<</Filter/FlateDecode/First 5/Length 75/N 1/Type/ObjStm>>stream
h23V0Pw(q.I,I
,Avvny%@#KX@Q~rpjI~~HjEI@ O
endstream
endobj
4 0 obj
<</Contents 5 0 R/CropBox[0 0 595.22 842]/MediaBox[0 0 595.22 842]/
Parent 85 0 R/Resources 64 0 R/Rotate 0/Type/Page>>
endobj
5 0 obj



<</Filter/FlateDecode/Length 634>>stream
h0tt[B-!x/7u:5hby<>WSQGZ+AB?E$\O*)rQ\Bwśvh<V;QTiU;J(B)ax^
tEsoIwBGjAbaL03yG4diN`n->.%p8K9R0,WJP
s[e}DP2deX*#4NGp`Y}Mm}dC2&W|~1'&&?X
k*g$bXìl
YseZ{nt)eXRy!?];LZCcctbN|mngWC?i~3h{y>tDZF_sL0Fgy}
:]
VC9c.b5T!b|-2-x{ g~1,zg\
!OA4| i"D?,?7Od`EU~v_>:
endstream
endobj
6 0 obj
<</Filter/FlateDecode/First 5/Length 75/N 1/Type/ObjStm>>stream
h23Q0Pw(q.I,I
,Avvny%@#KX@Q~rpjI~~HjEI@hP
endstream
endobj
7 0 obj
<</Contents 8 0 R/CropBox[0 0 595.22 842]/MediaBox[0 0 595.22 842]/
Parent 85 0 R/Resources 65 0 R/Rotate 0/Type/Page>>
endobj
8 0 obj
<</Filter/FlateDecode/Length 652>>stream
h[o@+TE"h%XBtDC
gOnh3s-5mg;gHi9]UYJYc*K9Ri[hOZ{*w~y3;[46yNk+e4=hccH<W?";Hoh4=i~>}_
+gLCM
?ZnGOTnxGAs~sqbps-07dQz97Q
AS#fhD`N^I:8oukt*r
|+3N
qCFh[Pm;*fE,4D\T`LPk#b+U Rśf`w=fW?x>VJZ.c1rg_ww+F>d~.w
9]j=q2`t-]uk{6pn54D`uU~m{j_`t}VĚ5{W3"]1*6yboVd'FSo./Um
endstream
endobj
9 0 obj
<</Filter/FlateDecode/First 5/Length 75/N 1/Type/ObjStm>>stream
h23U0Pw(q.I,I
,Avvny%@#KX@Q~rpjI~~HjEI@Q
endstream
endobj
10 0 obj
<</Contents 11 0 R/CropBox[0 0 595.22 842]/MediaBox[0 0 595.22 842]/
Parent 85 0 R/Resources 66 0 R/Rotate 0/Type/Page>>
endobj
11 0 obj
<</Filter/FlateDecode/Length 385>>stream
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AC?#}e}%!
endstream
endobj
12 0 obj
<</Filter/FlateDecode/First 5/Length 74/N 1/Type/ObjStm>>stream
h23S0Pw(q.I,I
,AAvvny%@#KX@Q~rpjI~~HjEI@R
endstream
endobj
13 0 obj
<</Contents 14 0 R/CropBox[0 0 595.22 842]/MediaBox[0 0 595.22 842]/
Parent 85 0 R/Resources 67 0 R/Rotate 0/Type/Page>>
endobj
14 0 obj
<</Filter/FlateDecode/Length 360>>stream
hk0W4V
cP!.gZrvjt! fC%K&~;O'8z~g595yl K:(B^prS##JA5lzOid,*aT,*
(kuo#xt@0pI#:4A~I4#VV?keQUu"qW\R
S)0À/r/\g:3my-F/c{r7aX]D._mrQbGI
endstream
endobj
15 0 obj
<</Filter/FlateDecode/First 5/Length 75/N 1/Type/ObjStm>>stream
h23W0Pw(q.I,I
,Avvny%@#KX@Q~rpjI~~HjEI@@S
endstream
endobj
16 0 obj
<</Contents 17 0 R/CropBox[0 0 595.22 842]/MediaBox[0 0 595.22 842]/
Parent 85 0 R/Resources 68 0 R/Rotate 0/Type/Page>>
endobj
17 0 obj
<</Filter/FlateDecode/Length 307>>stream
hK0W]T!0lUJjF6pSdq'!YFP1f!N1jGG$1BU }3>(k*,Ty[{O.RVZCs#$"]1l>! I}wQ
\6~%m:pKd'8=~gYu/s=">]Cf,<m=fD`cAN~;
>V6NECI(9(9|
y^)m
endstream
endobj
18 0 obj
<</Filter/FlateDecode/First 5/Length 75/N 1/Type/ObjStm>>stream
h2P0Pw(q.I,I
,Avvny%@#KX@Q~rpjI~~HjEI@T



endstream
endobj
19 0 obj
<</Contents 20 0 R/CropBox[0 0 595.22 842]/MediaBox[0 0 595.22 842]/
Parent 85 0 R/Resources 69 0 R/Rotate 0/Type/Page>>
endobj
20 0 obj
<</Filter/FlateDecode/Length 359>>stream
hTj0+$?!CEŸ:PIZ-za7 @/@v~$F<!G7G`NlL
y e U Y } " . } 8 L \ ) P T 0 \ 0 G j 0 k * x N X w h = N { x 0 I q C 3 M 6 ) a S e u K /
DYdV2Oy"%NqK2ve<TmjtMI)Ri5j9}9HDCaztN_ii3D.CWWY$J5`4
endstream
endobj
21 0 obj
<</Filter/FlateDecode/First 5/Length 75/N 1/Type/ObjStm>>stream
h2T0Pw(q.I,I
,Avvny%@#KX@Q~rpjI~~HjEI@U
endstream
endobj
22 0 obj
<</Contents 23 0 R/CropBox[0 0 595.22 842]/MediaBox[0 0 595.22 842]/
Parent 85 0 R/Resources 70 0 R/Rotate 0/Type/Page>>
endobj
23 0 obj
<</Filter/FlateDecode/Length 324>>stream
h]k0+M:6.eq8lnzHa)Aa7@`k]7'1A!6} -TuM{N$ZC(JeQ?#SDGr
nk+_pR0NZl[Um}eSVP+E×^.")Xt|xYeYu\.aYzwoN/^Cg/~'pG_^ *Fdw,Boa_9F
endstream
endobj
24 0 obj
<</Filter/FlateDecode/First 5/Length 75/N 1/Type/ObjStm>>stream
h27P0Pw(q.I,I
,Avvny%@#KX@Q~rpjI~~HjEI@M
endstream
endobj
25 0 obj
<</Contents 26 0 R/CropBox[0 0 595.22 842]/MediaBox[0 0 595.22 842]/
Parent 85 0 R/Resources 71 0 R/Rotate 0/Type/Page>>
endobj
26 0 obj
<</Filter/FlateDecode/Length 319>>stream
hQK0)q
m@e6KYQk*ooMG*#(ŌYo4)HIILco~|P}}g%c5FSAHDE!N.)<(|B'sW
S%NK.7s4 2SeaUBrWTf\Ap>p9/1sLyZQ]1ca_m8M8Z~ku^Zr<``)
endstream



endobj
27 0 obj
<</Filter/FlateDecode/First 5/Length 75/N 1/Type/ObjStm>>stream
h27T0Pw(q.I,I
,Avvny%@#KX@Q~rpjI~~HjEI@N
endstream
endobj
28 0 obj
<</Contents 29 0 R/CropBox[0 0 595.22 842]/MediaBox[0 0 595.22 842]/
Parent 86 0 R/Resources 72 0 R/Rotate 0/Type/Page>>
endobj
29 0 obj
<</Filter/FlateDecode/Length 398>>stream
h k 0 W 4 F Q 5 u K S Z { Y D % w o 2 ] $ 5 U l j H b = < W p t U 1 } > ; ] n " z y Y + \ -
v D p 3 P w # J A 1 < y a i P i a j + Y ~ 6 M F & 6 w T u # E i v s W O b w j M g Q ~ " m ! v I u P ^
3..09;!VDHpGi8>)!XHzBAGs1yjeRL{\^Au'_Gm|3>gR_`<9
4xUh+%~#
endstream
endobj
30 0 obj
<</Filter/FlateDecode/First 5/Length 75/N 1/Type/ObjStm>>stream
h27R0Pw(q.I,I
,Avvny%@#KX@Q~rpjI~~HjEI@!O
endstream
endobj
31 0 obj
<</Contents 32 0 R/CropBox[0 0 595.22 842]/MediaBox[0 0 595.22 842]/
Parent 86 0 R/Resources 73 0 R/Rotate 0/Type/Page>>
endobj
32 0 obj
<</Filter/FlateDecode/Length 379>>stream
hK0WG@e
{(6*f]Gj!en{q)I%YLvFZK KPv;J>> /o 6[S$n"M<ZzzU
$Wc7@1W zl/$Y-rV p0dDe1{mL%PcRIgyEeN!6t[d_{PMUNXGy[Cl*;gya11iu-
^Uxy`u(,
T{LyZ7biQ<h>
-!q=N#(>>
lDIA%r
endstream
endobj
33 0 obj
<</Filter/FlateDecode/First 5/Length 75/N 1/Type/ObjStm>>stream
h27V0Pw(q.I,I
,Avvny%@#KX@Q~rpjI~~HjEI@iP
endstream



endobj
34 0 obj
<</Contents 35 0 R/CropBox[0 0 595.22 842]/MediaBox[0 0 595.22 842]/
Parent 86 0 R/Resources 74 0 R/Rotate 0/Type/Page>>
endobj
35 0 obj
<</Filter/FlateDecode/Length 365>>stream
hK0W]X@e>|Rv&Yum"R%>:Y\+2Q$kQ00`^BfLFF~*PmWTz)VP+2fJ!%qAș]q3m(QH
%ft>7~33obYER"
1"g2.]BxG<m&uo`QpWja76D0|V/NV(_|$]WE5k=s,y[xY-Dv>[l<x{0cR:eb(J+&
(40wny`
)
endstream
endobj
36 0 obj
<</Filter/FlateDecode/First 5/Length 75/N 1/Type/ObjStm>>stream
h27Q0Pw(q.I,I
,Avvny%@#KX@Q~rpjI~~HjEI@Q
endstream
endobj
37 0 obj
<</Contents 38 0 R/CropBox[0 0 595.22 842]/MediaBox[0 0 595.22 842]/
Parent 86 0 R/Resources 75 0 R/Rotate 0/Type/Page>>
endobj
38 0 obj
<</Filter/FlateDecode/Length 330>>stream
h_K0)
.ma&
>|R.vM77e
4B.?BAZ 3F
EJ!Dgnye^b^VimCU/&k-Fgz$y$K/Gbxc!pIEwr6T}2]$o#v]A5Z|#/GM'W: :]tz|?
ukg6iqSQ?3-RNp#SpgV';&1&<g2m_0|NR).^w6W0N?

endstream
endobj
39 0 obj
<</Filter/FlateDecode/First 5/Length 75/N 1/Type/ObjStm>>stream
h27U0Pw(q.I,I
,Avvny%@#KX@Q~rpjI~~HjEI@R
endstream
endobj
40 0 obj
<</Contents 41 0 R/CropBox[0 0 595.22 842]/MediaBox[0 0 595.22 842]/
Parent 86 0 R/Resources 76 0 R/Rotate 0/Type/Page>>
endobj



41 0 obj
<</Filter/FlateDecode/Length 315>>stream
hTj0+tu%McCYĮ#dnY2ZFFz!!qb¬Py$FBg~~mY(\2mm&fWchc`L"3Q1Qm|*_:8V]
z#Dwne.-XIR.Wnl2l7{Oi%U,Rx{8?t|a4&Stkze*suhoW?:B'hn*-P?Y|0
endstream
endobj
42 0 obj
<</Filter/FlateDecode/First 5/Length 74/N 1/Type/ObjStm>>stream
h27S0Pw(q.I,I
,AAvvny%@#KX@Q~rpjI~~HjEI@AS
endstream
endobj
43 0 obj
<</Contents 44 0 R/CropBox[0 0 595.22 842]/MediaBox[0 0 595.22 842]/
Parent 86 0 R/Resources 77 0 R/Rotate 0/Type/Page>>
endobj
44 0 obj
<</Filter/FlateDecode/Length 321>>stream
hk0Wc70^
 QX#ZKNE7s`]$A&\[b]"hryC1*7P>X*hy=yHFW4aVZCGpqD)^Wrx4K*t#"t0*{v-
ZzkrUlaj#"Ri;-l5m@z<Nxt|K_mtK}:'H(}A
yi@>|7{
endstream
endobj
45 0 obj
<</Filter/FlateDecode/First 5/Length 75/N 1/Type/ObjStm>>stream
h27W0Pw(q.I,I
,Avvny%@#KX@Q~rpjI~~HjEI@T
endstream
endobj
46 0 obj
<</Contents 47 0 R/CropBox[0 0 595.22 842]/MediaBox[0 0 595.22 842]/
Parent 86 0 R/Resources 78 0 R/Rotate 0/Type/Page>>
endobj
47 0 obj
<</Filter/FlateDecode/Length 386>>stream
hTk0~_qu`LR# cM0 HcTSz}^g*{)3`(f( /=5.SVTE+S.')a/66A$b]/(
VjUrA\?|k"A.`dMW9T.+@!N8%M
=-S>q`j=RBs%[cusuwuGW'S[P-u%'3%QVP8
_B|+
.rl)7(R%tL
B3xI='
endstream
endobj
48 0 obj



<</Filter/FlateDecode/First 5/Length 75/N 1/Type/ObjStm>>stream
h2P0Pw(q.I,I
,Avvny%@#KX@Q~rpjI~~HjEI@U
endstream
endobj
49 0 obj
<</Contents 50 0 R/CropBox[0 0 595.22 842]/MediaBox[0 0 595.22 842]/
Parent 86 0 R/Resources 79 0 R/Rotate 0/Type/Page>>
endobj
50 0 obj
<</Filter/FlateDecode/Length 411>>stream
hTK0~_qxk"L|6c6#]Wo{(r}w}`^G2LyK#az<L
nl1ZL31}b4C0!$L'=&\
]+Zpc@k(TTa\KY[xL+{q|g0oO*b1k5q
Qo#b|)q*x
34VCimp-l37TW]}v
Fmuu
\iTpfk8MdUYD]|']`!c57@91
endstream
endobj
51 0 obj
<</Filter/FlateDecode/First 5/Length 75/N 1/Type/ObjStm>>stream
h2T0Pw(q.I,I
,Avvny%@#KX@Q~rpjI~~HjEI@V
endstream
endobj
52 0 obj
<</Contents 53 0 R/CropBox[0 0 595.22 842]/MediaBox[0 0 595.22 842]/
Parent 86 0 R/Resources 80 0 R/Rotate 0/Type/Page>>
endobj
53 0 obj
<</Filter/FlateDecode/Length 342>>stream
hOk0
/I[c; kCX#]/:s
/O<2UG*ŁTfnmO%0JwP9Q>ITnJ
zTRkxrdBJp*Dz 3_#
LB[xku}6QE~~y-hw9ut:gMif'\g_7oDM/jcA6$vM:M']xany2E$N'7g%g'Nv&GB
%<2tVi`"_
endstream
endobj
54 0 obj
<</Filter/FlateDecode/First 5/Length 75/N 1/Type/ObjStm>>stream
h0P0Pw(q.I,I
,Avvny%@#KX@Q~rpjI~~HjEI@N
endstream



endobj
55 0 obj
<</Contents 56 0 R/CropBox[0 0 595.22 842]/MediaBox[0 0 595.22 842]/
Parent 86 0 R/Resources 81 0 R/Rotate 0/Type/Page>>
endobj
56 0 obj
<</Filter/FlateDecode/Length 286>>stream
hRKo0WM"}DBH6qV'V2M%c -x^4;bP0<<#jw:_"jy57k[Uzk1"-6F$)3'!T)
E7=_Yjwo6FJj]1>NgBmlW=1^-S,h;Y0Q0s'\&{t[4u:?2'tJ$34LFR.f':=`%
endstream
endobj
57 0 obj
<</Filter/FlateDecode/First 5/Length 75/N 1/Type/ObjStm>>stream
h0T0Pw(q.I,I
,Avvny%@#KX@Q~rpjI~~HjEI@"O
endstream
endobj
58 0 obj
<</Filter/FlateDecode/First 11/Length 44/N 2/Type/ObjStm>>stream
h0R0P0V0T+-
bB.vv
endstream
endobj
59 0 obj
<</Length 3358/Subtype/XML/Type/Metadata>>stream
<?xpacket begin="" id="W5M0MpCehiHzreSzNTczkc9d"?>
<x:xmpmeta xmlns:x="adobe:ns:meta/" x:xmptk="Adobe XMP Core 5.6-c015
84.159810, 2016/09/10-02:41:30        ">
   <rdf:RDF xmlns:rdf="http://www.w3.org/1999/02/22-rdf-syntax-ns#">
      <rdf:Description rdf:about=""
            xmlns:xmp="http://ns.adobe.com/xap/1.0/"
            xmlns:pdf="http://ns.adobe.com/pdf/1.3/"
            xmlns:dc="http://purl.org/dc/elements/1.1/"
            xmlns:xmpMM="http://ns.adobe.com/xap/1.0/mm/">
         <xmp:CreateDate>2020-04-29T15:18:06+10:00</xmp:CreateDate>
         <xmp:CreatorTool>PScript5.dll Version 5.2.2</
xmp:CreatorTool>
         <xmp:ModifyDate>2020-04-29T15:18:06+10:00</xmp:ModifyDate>
         <pdf:Producer>Acrobat Distiller 17.0 (Windows)</
pdf:Producer>
         <dc:format>application/pdf</dc:format>
         <dc:creator>
            <rdf:Seq>
               <rdf:li/>
            </rdf:Seq>



         </dc:creator>
         <dc:title>
            <rdf:Alt>
               <rdf:li xml:lang="x-default"/>
            </rdf:Alt>
         </dc:title>
<xmpMM:DocumentID>uuid:2c63597f-40f9-4ac7-89e7-0e3f72cbd8ad</
xmpMM:DocumentID>
         <xmpMM:InstanceID>uuid:028d0af5-8d16-4fcd-
bf02-8de290282aff</xmpMM:InstanceID>
      </rdf:Description>
   </rdf:RDF>
</x:xmpmeta>

<?xpacket end="w"?>
endstream
endobj
60 0 obj
<</Filter/FlateDecode/First 18/Length 141/N 3/Type/ObjStm>>stream
h=
@
o&@HciNRf^fO<3iEAw\J%w<9/]
nm7d5^"!*Dc#B3/sQ2KD"CW\D
endstream
endobj



61 0 obj
<</Filter/FlateDecode/First 5/Length 146/N 1/Type/ObjStm>>stream
h|
0WBrV)bW&_ 4V~eR)LODhhJSag@,~jQ|s|Jpl%*+%_] 9(qR[lo3
endstream
endobj
62 0 obj
<</DecodeParms<</Columns 4/Predictor 12>>/Filter/FlateDecode/ID
[<FD4D41803D029C1C9F6D1469AB63875D><2DCCF2FBDDF738489E4659AE9975B9A3
>]/Info 87 0 R/Length 138/Root 89 0 R/Size 88/Type/XRef/W[1 2 1]
>>stream
hbb&F&6 Z$@\pnHqT:w[b .Z,{{d5UTCTTRn97z">C-c'H13F$X`@D*
endstream
endobj
startxref
116
%%EOF
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