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Myasthenia Gravis (MG) is an autoimmune disease of the NMJ1

• MG is a severe neuromuscular autoimmune disorder1

• Prevalence of MG ranges from 15 to 179 cases per million2

• 41,000 to 84,000 patients in the United States3,4

• Corticosteroids and other immunomodulatory drugs are used to manage MG1

• However, despite adequate dosing of multiple immunosuppressant therapies, some 
patients with MG are refractory to treatment 1

• Patients with refractory gMG have marked limb weakness as well as ocular, respiratory, 
and bulbar impairment5

• 10 to 15% of patients with MG have refractory gMG6,7

1. Howard JF, et al. Muscle Nerve. 2013;48:76-84. 2. Carr AS, et al. BMS Neurol. 2010;10:46. doi: 10.1186/1471-2377-10-46. 3. Breiner A, et al. Neuromuscul Disord. 2016;26(1):41-46. 4. Lee HS, et al. Yonsei Med J. 
2016;57(2):419-425. 5. Howard JF, et al. Poster presented at: American Academy of Neurology; Boston, MA; April 22-28, 2017. Poster 012. 6. Silvestri NJ, Wolfe GI. Clin Neuromuscul Dis. 2014;15(4):167-178. 7. Suh J, et al. 
Yale J Biol Med. 2013;86:255-260.

gMG, generalized myasthenia gravis; NMJ, neuromuscular junction.





Electron micrograph of NMJ 
with postsynaptic folds

Electron micrograph of C9 
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altered morphology

Engel AG, et al. Mayo Clin Proc. 1977;52:267-280.  Sahashi K, et al. J Neuropathol Exp Neurol. 1980:39:160-172.
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Eculizumab e Miastenia Gravis



Eculizumab Binds C5 and Inhibits Terminal 
Complement Activity1-4

1. Walport MJ. N Engl J Med. 2001;344(14):1058-1066. 2. Murphy K. Innate immunity: the first lines of defense. In: Scobie J, et al, eds. Janeway’s Immunobiology. 8th ed. New York, NY: Garland Science; 
2012:37-73. 3. Kelly R, et al. Ther Clin Risk Manag. 2009;5:911-921. 4. Soliris [prescribing information]. New Haven, CT: Alexion Pharmaceuticals, Inc.; 2017. 5. Howard JF, et al. Muscle Nerve. 
2013;48(1):76-84.

C5b(T), thrombin-generated C5b; MAC, membrane attack complex.
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REGAIN Clinical Study Design (ECU-MG-301)

Howard JF , et al. Lancet Neurol 2017;16(12):976-986

anti-AChR, antibodies to acetylcholine receptor; IST, immunosuppressive therapy; IVIg, intravenous immunoglobin; MG-ADL, Myasthenia Gravis Activities of Daily Living; MGFA, 
Myasthenia Gravis Foundation of America; PLEX, plasma exchange; SOC, standard of care.
aSupplemental study drug (600 mg eculizumab or placebo) was administered within 60 minutes after each plasmapheresis/PLEX rescue session.

► MGFA clinical classification: class II to IV at screening

► Positive serologic test for anti-AChR antibodies at screening

► Failed prior therapy over ≥1 year with 
 ≥2 ISTs OR 

 ≥1 IST and required chronic PLEX or IVIg 

► MG-ADL total score ≥6 at screening and randomization (Day 1)

SOC

meningococcal 

vaccination Study period: 26 weeks 

Screening 

2-4 weeks 

Eculizumab (n=62)
900 mg weekly x 4 weeks, then 1200 mg every 2 weeks

Placebo (n=63)
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Safety Follow-
up at 8 Weeks

• Patients could continue to receive a stable dose of the IST they were taking at the time of study entry, but no new ISTs and no changes 
in IST dosage were permitted during the study

R

R

R
Rescue due to Clinical Deterioration

Rescue therapy was permitted if a patient experienced clinical 

deterioration as defined by the protocol.a Patient could remain in the trial.

Randomization Stratified by MGFA

Classification at Screening:

MGFA IIa/IIIa MGFA IIb/IIIb

MGFA IVa MGFA IVb 

Full Inclusion Criteria

Full Exclusion Criteria

 Key Inclusion Criteria Dosing Selection



History of Treatment/Therapy Before REGAIN Entry

Howard JF , et al. Lancet Neurol 2017;16(12):976-986

IVIg, intravenous immunoglobin.

Medication/Treatment
Eculizumab

(n=62)
Placebo
(n=63)

Corticosteroids, n (%) 58 (93.5) 62 (98.4)

Azathioprine, n (%) 47 (75.8) 47 (74.6)

Mycophenolate mofetil, n (%) 27 (43.5) 29 (46.0)

Cyclosporine, n (%) 17 (27.4) 18 (28.6)

Tacrolimus, n (%) 6 (9.7) 8 (12.7)

Methotrexate, n (%) 5 (8.1) 8 (12.7)

Rituximab, n (%) 7 (11.3) 7 (11.1)

Cyclophosphamide, n (%) 3 (4.8) 3 (4.8)

IVIg, n (%) 51 (82.3) 48 (76.2)

Plasma exchange, n (%) 31 (50.0) 29 (46.0)



Concomitant Medications on Day 1 of REGAIN Study

Howard JF , et al. Lancet Neurol 2017;16(12):976-986

*Anti-depressants includes selective serotonin reuptake inhibitors and other anti-depressants.

Medication/Treatment
Eculizumab

(n=62)
Placebo
(n=63)

Anticholinesterase, n (%) 58 (93.5) 53 (84.1)

Corticosteroids, n (%) 49 (79.0) 51 (81.0)

Proton pump inhibitors, n (%) 33 (53.2) 33 (52.4)

Immunosuppressants other than prednisone, n (%) 55 (88.7) 52 (82.5)

Azathioprine 20 (32.3) 21 (33.3)

Methotrexate 4 (6.5) 4 (6.3)

Cyclosporine 8 (12.9) 9 (14.3)

Tacrolimus 3 (4.8) 4 (6.3)

Mycophenolate mofetil 18 (29.0) 16 (25.4)

Bisphosphonates 19 (30.6) 11 (17.5)

Thyroid hormones 8 (12.9) 8 (12.7)

Anti-depressants* 17 (27.4) 21 (33.3)



Review of Efficacy Endpoint Measures

1. Howard JF , et al. Lancet Neurol 2017;16(12):976-986. 2. Muppidi S. J Clin Neuromuscul Dis. 2017;18(3):135-146. 3. Barohn RJ. The Quantitative Myasthenia Gravis (QMG) Test: The Manual. St Paul, 
MN: Myasthenia Gravis Foundation of America; 2000. 

MG Activities of Daily Living Profile (MG-ADL)1,2 Quantitative MG Scoring System (QMG)1-3

Primary Endpoint First Secondary Endpoint

Patient-reported, physician-directed assessment Physician-administered assessment

Method
 8 question survey
 Each scored from 0 (normal) to 3 (most severe)
 Total scores range from 0 to 24

 13 objective items
 Each scored from 0 (normal) to 3 (most severe)
 Total scores range from 0 to 39

Assessments

 Ocular/facial function (2 questions)
 Oropharyngeal function (3 questions)
 Respiratory function (1 question)
 Extremity function (2 questions)

 Ocular/facial function (3 measures)
 Oropharyngeal function (2 measures)
 Respiratory function (1 measure)
 Extremity/trunk muscle function (7 measures)

Duration ~10 minutes ~30 minutes



Repeated Measures of MG-ADL Total Score 
from Baseline to Week 26

• MG Activities of Daily Living (MG-ADL) profile is a patient-reported, 8-question survey that emphasizes the functional impact of muscle 
weakness 

• The Kaplan-Meier estimate of the median (95% CI) time for patients in the placebo arm and the eculizumab arm to experience a 3-point 
improvement in MG-ADL total score was 54.0 (22.0, 71.0) days and 15.5 (9.0, 57.0) days, respectively

Howard JF , et al. Lancet Neurol 2017;16(12):976-986

MG-ADL, myasthenia gravis activities of daily living.
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*P<0.05; †P<0.01; ‡P<0.001



Repeated Measures of QMG Total Score 
from Baseline to Week 26

Howard JF , et al. Lancet Neurol 2017;16(12):976-986

QMG, quantitative myasthenia gravis.

• Quantitative Myasthenia Gravis (QMG) test is physician-administered and assesses muscular weakness
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Repeated Measures of MGC Total Score 
from Baseline to Week 26

Howard JF , et al. Lancet Neurol 2017;16(12):976-986

MGC, myasthenia gravis composite.

• MG Composite (MGC) scale is a mixed outcome measure that incorporates both physician-evaluated and patient-
reported outcome items
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Repeated Measures of MG-QoL15 Total Score 
from Baseline to Week 26

Howard JF , et al. Lancet Neurol 2017;16(12):976-986

MG-QoL15, myasthenia gravis quality of life

• 15-item MG Quality of Life (MG-QOL15) scale is a brief, patient-reported survey designed to assess some aspects of 
quality of life related to MG

P=0.0010C
h

an
ge

 f
ro

m
 b

as
e

lin
e

 in
 M

G
-

Q
o

L1
5

 t
o

ta
l s

co
re

 
(L

S 
M

e
an

 a
n

d
 9

5
%

 C
I)

*P<0.05; †P<0.01; ‡P<0.001



Efgartigimod e Miastenia Gravis
















