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Introduction

= Myasthenia Gravis
Antibody mediated autoimmune disorder
Post synaptic Neuromuscular Junction
Fatigable muscle weakness
Mortality and Morbidity
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Neuromuscular Junction

Key (membrane)
components
at the NMJ

muscle fiber
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AChR Pathogenesis
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MuSK Pathogenesis
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Epidemiology

= Prevalence 1-2/10,000
«FM2:1

A systematic review of population based
epidemiological studies in Myasthenia Gravis

Aisling 5 Carr!, Chels R Cardhc, Peter O MicCarmon? and John McConville!!
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Epidemiology

= Mortality decreased to ~5-10%
= Increasing prevalence

= Recent epidemiologic study is lacking

Percend Mostality From MG
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Diagnosis

= If MG is clinically suspected:
Antibody testing:
+ AChR binding, blocking and modulating
+ MusSK
EMG-RNS
SFEMG(if clinically suspected and AB, RNS is negative).
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Treatment

= Traditional strategy
Acetylcholine (Pyridc on)
Corticosteroids (Prednisone)
Immunosuppressant
+ Azathioprine (Imuran)
+ Mycophenolate Mofetil (Cellcept)
+ Cyclosporine
+ Tacrolimus
+ Cyclophosphamide
Immunomodulation
+ IVIG
+ Plasma Exchange
Thymectomy
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Challenges

= Under- and Over-diagnosis

= Delayed diagnosis

= Seronegative MG

= Fluctuation of weakness and fatigue

= Lack of disease specific biomarker

= Treatment refractory MG

= Treatment associated adverse effects

= Autoimmune and none autoimmune comorbidities
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Case 1

Mr. Rabbit is a 59 yo M and he runs a farm raising cows and
rabbits. He has diabetes, hypothyroidism and chronic GI problem.
He developed 3 months of double vision, droopy eyelids, trouble
chewing swallowing and heaviness in arms and legs. “I can’t work
in my farm any more”

Examination shows fatigable ptosis, more severe on right, double
vision with left lateral gaze, weakness in orbicularis oculi. No
fatigable weakness in limbs.

ACHR binding Ab 11.9nmol/L

CT chest w contrast shows no thymoma or thymic hyperplasia

Dx: Generalized Myasthenia Gravis with ACHR Ab, without
thymoma.
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Case 1 continued,

8/13/2018

= He was treated by referring neurologist with mestinon (no benefit),
prednisone(rapid taper to 10mg), imuran(50mg daily). None of the
treatment was effective.

= His swallowing has worsened, he was given IVIG 1gm/kg x2.

= Last dose of IVIG given a week before the clinic appointment.

= What is the next step?
Increase prednisone to 60mg daily
Increase imuran to 50mg bid(target to 100mg bid)

Referral to thoracic surgery for thymectomy?
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Randomized Trial of Thymectomy in Myasthenia Gravis

ABSTRACT
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Thymectomy

Indicated in thymoma, and AChR MG with or without thymic
hyperplasia

Unclear benefit for MuSK, LRP4 and seronegative MG

Trans-sternal approach has proven effective, robotic approach is
better cosmetically and appears to effectively perform the task

No cut off for age, however, caution is needed for age over 65(not
tested in MGTX trial)

Recommended early in the course
Treatment effect can be variable, weeks to years

Improve disease severity, usage of immunosuppression and
remission rate.

Wolfe et al, MGTX trial, 2016
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Back to our Case 1,

= Thymectomy was performed, pathology
showing: Benign fibroadipose tissue and
lymphoid tissue

= Patient feels improvement in his symptoms,
notably better after the surgery. Arm and leg
fatigue has resolved, double vision and
swallowing difficulties were better. Continues to
have mild ptosis.
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: Case 1 continued,

= 3 months after the surgery, his symptom
worsened again with trouble swallowing and
mild shortness of breath.

= He complained of not able to take care of his
rabbits.

= Prednisone 60mg daily was continued.

= Imuran was increased to 100mg bid.
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Case 1 continued,

= He started to develop side effects. Blood
glucose was high in 300s, A1C 10.8. He
started to notice sleep disturbance. He
developed fine tremor in his hands.

= What do we do next?

He was given 1gm IVIG monthly.

Prednisone was tapered down to 40mg and then every other
day, Imuran continued 100mg bid

Referred to endocrinology for management of DM, positive
Anti-GAD Ab.
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Case 1 continued,

= His MG symptoms continued to cause major
limitation in his daily activity.

= MG-ADL score measuring the severity of
limitation in daily activity was over 10 (0-32).

= He has now tried prednisone, Imuran, IVIG for
over 1 year.

->Refractory MG
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3 @ 'y M Safety and efficacy of eculizumab in anti-acetylcholine
receptor antibody-positive refractory generalised
myasthenia gravis (REGAIN): a phase 3, randomised,
double-blind, placebo-controlled, multicentre study

assessed the efficacy and safety
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Eculizumab trial
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Eculizumab trial

= Significant benefit

observed in treatment | . ...

group compared to
placebo group

= Still 40% of the patient
did not respond to
Eculizumab
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Eculizumab

First FDA approved treatment for MG.

Humanized monoclonal antibody binds to complement C5,
inhibiting the complement cascade.

Indication: AChR MG refractory to treatment defined by two or
more immunosuppressive therapies, or at least one
immunosuppressive therapy with intravenous immunoglobulin or
plasma exchange given at least four times per year, for 12 months
without symptom control.

1V infusion; weekly for first month and then bimonthly afterwards.

Side effects: Potential life threatening Meningococcal infection->
Meningococcus vaccinations(ACYW, B) are needed 2 weeks prior
or empiric antibiotic treatment.
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Limitation

= No biomarker available to predict the response
to medication

= Significant proportion of the refractory MG
patient may not respond to Eculizumab

= Unclear whether the treatment can be
terminated in the future

= IV infusion, high cost
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Case 2

= 22 yo AAF with sickle cell disease presented to
the ER with 6 months of chronic respiratory
failure, 60Ibs weight loss, inability to walk and
muscle pain.

= Careful examination demonstrated mild ptosis
without curtain sign, double vision with fatigue,
mild facial weakness and wasting, mild neck
flexor weakness, 4/5 proximal arm and leg
weakness, and normal sensation.
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Case 2, continued

= RNS demonstrated >10% pathologic
decrement.

= Patient was treated with IVIG 2gm/kg with
partial improvement.

= Serologic testing for AChR
binding/blocking/modulating Ab were negative.

= MuSK Ab came back strong positive.
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Case 2, continued

= How do we approach with her treatment?
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Rituximab as treatment for anti-MuSK

myasthenia gravis
Multicenter blinded prospective review

A

ABSTRACT

Objective: T

Merhode

= Multicenter review of anti-MuSK positive MG patients

= Minimizing bias by blinding the reviewer from treatment
information and obtaining data prospectively.

Difference in outcome when treated with Rituximab or not (control
group)

MG Status and Treatment Intensity(MGSTI) score used for
outcome.
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Results
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k Back to the case 2,

= Patient was treated with 4 weekly dose of
Rituximab 375mg/m?2

= Her symptoms resolved at the following visit
= Continued on prednisone 20mg daily

= Re-evaluation is needed before the next
Rituximab dose, especially with potential
pregnancy
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Rituximab

= Monoclonal antibody targeting CD20 (plasma B cell).

= Should be considered early in MuSK MG, shown to reduce the dose of
prednisone with better symptom control (Hehir et al, blinded prospective
review, 2017)

375mg/cm2 weekly infusion for 1 week. Dosage can be repeated every 6
months based on symptom recurrence.

= Labs to check: HIV, HCV PCR, Hep B surface/core Ab, TB, VZV
IgG(immune status), baseline IgG status, CBC with diff, CD 19/20 count.

= Side effects: severe mucocutaneous reaction, hepatitis reactivation,
PML(1 case)

= Growing evidence in the literature showing efficacy in refractory AChR
MG, however, recent phase |l clinical trial by Nowak et al failed to
demonstrate the efficacy(pending publication).
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= Case 3

= Mrs. Blister is a 65 yo lady who is a retired therapist. She loves
reading and shopping at the mall. She has history of Bechet's
disease(since teenager), SLE, inflammatory bowel disease,
vasculitis, long term treatment with prednisone and
immunosuppressant. She developed chronic waxing and waning
weakness of the arm, leg and body. She was told this is from
steroid myopathy. Referred for second opinion. She hates looking
like “Grandma”

On examination, she has diplopia, worse in the LLQ. 4/5 strength
in proximal leg muscles, waddling gait and stooped posture.
Vibration was decreased in both big toes, ankles. Ankle reflexes
were diminished.
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. Case 3 continued,

= AChR, MuSK antibodies negative.

= Repetitive nerve stimulation

O 00 A

= Single fiber EMG
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. Case 3 continued,

= Treated with increased dose of prednisone and IVIG
1gm/kg in 2 days.

= Double vision and fatigue improved.
= Walk with her back straight up.

= Dx: Double seronegative generalized myasthenia
gravis

= Why isn’t there an antibody?

Antibody we have not identified?

Antibody titer is too low for detection?
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Seronegative Myasthenia Gravis—A Vanishing Disorder?

[ e—_

Witk 1

= Discovery of LRP4/Agrin antibody

= Cell Based Assay detecting AChR antibody
more sensitively
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LRP4/Agrin
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Evidence

EEENEE - ¢

8/13/2018

LB MEDICINE
UAB HOSPITAL Mo el ol 2012 J0A Newl Page 46
LRP4/Agrin

= Nation wide clinical study to characterize
LRP4/Agrin (+) MG is ongoing.

= Antibody testing is available through the clinical
study and commercial laboratory.

= Advanced our understanding in NMJ
physiology and pathology.

= Potential development of targeted treatment.
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Cell Based Assay
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Cell Based Assay

= 14/24 seronegative MG sera showed antibody
binding to clustered AChR receptor expressing
HEK cell

= Antibodies were predominantly IgG1 and
demonstrated complement activation

= Further studies consistently found significant
proportion of the double seronegative sample
positive for AChR cell based assay
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Lack of Treatment Guidelines

AMNALS OF THE NEW YORK ACADEMY OF SCIENCES

De lines for

Donad B, Sanders,’ * Gil |. Wolle,”* Pushpa Narayanaswami,)* and the MGFA Task Force on
MG Treatment Guidance

yasthenia gravis

rrent use, and the gemeralis-
in MG participated
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Lack of Biomarker

= Antibody Titer?

= Antibody Functional Activity?
= Complement Activation?

= MiIRNA?

= SFEMG?
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Thank you
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