#

%
32 CONGRESO NACIONAL DE
MIASTENIA GRAVIS Y
CONGENITA

RZO DE 2010
BURGOS




Miastenia
Tratamiento
Lineas actuales de
Investigacion

Dr. Antonio Guerrero Sola
Unidad de Enfermedades Neuromusculares
Hospital Clinico San Carlos

Madrid



—

/

Milastenia autoinmune

Es una enfermedad bien conocida

- Modelos experimentales.

. Conocimiento de los mecanismos basicos de fisiologia
de la TNM.

. Conocimiento de la patogenia de la enfermedad.
. Conocimiento de la autoinmunidad.
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Diagnostico

Details
Bedside
Edrophonium test Reliable in patients with ptosis/extraocular weakness
Ice-pack test Used only when assessing improvement in ptosis
Electrophysiological
Repetitive nerve stimulation 75% of generalised MG, <50% of ocular MG

Single-fibre electromyography Highly sensitive (95-99%), but not specific

Immunological (autoantibodies)

Anti-AChR (binding) 85% of generalised MG, 50% of ocular MG

Anti-MUSK 40% of AChR-negative generalised MG

Low-affinity anti-AChR 66% of AChR and MUSK-negative generalised MG

Anti-titin 95% of thymomatous MG, 50% of late-onset, non-thymomatous MG
Anti-ryanodine receptor 70% of thymomatous MG (more severe disease)

Other

CT scan or MRl of chest Obtain in all patients after diagnostic confirmation of MG

Thyroid function testing

AChR=acetylcholine receptor. MG=myasthenia gravis. MUSK=muscle-specific receptor tyrosine kinase.

Table 2: Diagnostic tests for MG



Tratamiento farmacologico

Initial dosing and frequency

Comments

Symptomatic therapy
Pyndostigmine™*

Short-term immune therapies
Plasma exchange™ ™
Intravenous immunoglobulin™
AChR immunoadsorption™=
Long-term immune therapies

Prednisone™™

Azathioprine™*
Mycophenolate mofetifzs=

17,127

Ciclosporin
Tacrolimus 2

Cydophosphamide™ *=*

Rituximab'™ >

30-90 mg every 4-6 h

4-6 exchanges on alternate days
1-2 g/kg (over 2-5 days)
Mot established

0-75-1-0 mg/kg daily; or 60-100 mg on
alternate days (gradual escalation); or
20-40 mq daily for ocular MG

2-3 mg/kg daily
2-2.5 g daily in divided twice daily doses
46 mg/kg daily in divided twice daily doses

3-5 mg daily
500 mg/m* or 4x50 mg/kg

2x1000 mg intravenously (separated by
2 weeks)

Cauvses worsening in some MUSK MG patients

Treatment of choice in myasthenic crisis
Use in patients with exacerbating MG
Might offer more efficient/safer alternative to plasma exchange

First-line immune therapy; short-term use of high doses; frequent
side-effects

First-line steroid-sparing
First-line steroid-sparing? Widely used in USA

Steroid-sparing in patients intolerant of or unresponsive to azathioprine
or mycophenolate mofetil

Steroid-sparing in patients intolerant of or unresponsive to azathioprine,
mycophenolate mofetil, or cidlosporin

Use in refractory/severe MG
Use in refractory/severe MG

AChR=acetylcholine receptor. MG=myasthenia gravis. MUSK=musde- specific receptor tyrosine kinase.

Table 4: Treatment options and management of MG
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MG diagnosis confirmed

If severe or moderate orophary ngeal
signs/symptoms of MG, or respiratory
Crisis:

* Supportive care

+ Bilevel positive-pressune wentilation
« Intubate if necessary

+ 5top cholinesterase inhibitors

-

Satisfactory response to

— Positive
—» Megative

Orptimise dose and monitor

¥
Acute treatrment with
PE orVig

chiolinesterase inhibitors "
' ' v
Generalised MG Generalised MG Ocular MG

(anti-AChR negative)

b

Anti-MUSK positive? ——™

¥

(anti-AChR positive)

' '

Consider thymectomy Add prednisone

'

Chronic immunoswppression:

« First line: prednisone, or prednisone plus
azathioprine or mycophenclate mofetil

+ Second line: ciclosporin or tacrolimus, Vig

= Third line: cyclophosphamide, rituximal,

serial PE or Wlg

Lo Remission?

Reinstitute last effective dose

High or moderate dose prednisong
PE or Vg if severe

+ Add or change immunosuppression

|

)| Femission? - —

Relapse? |1

Taper to minimum
effective dose <
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Efficacy of Prednisone In the Treatment of Ocular
Myasthenia (EPITOME')

This study Is not yet open for participant recruitment.
Verified by Emory University, October 2009

The purpose of this study is to evaluate the efficacy
and tolerabillity of prednisone in patients diagnosed
with ocular myasthenia.
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Study Comparing Two Tapering Strategies of Prednisone in Myasthenia Gravis (MYACOR)
This study is currently recruiting participants.

Verified by AssistancePublique - Hopitaux de Paris, September 2009

First Received: September 29, 2009No Changes Posted .

Purpose Pathology- Generalized myasthenia gravis (MG) is cause of muscle weakness that can have a
significant impact on daily life activity but can also be, when respiratory or bulbar muscles are
involved, life-threatening.

Rationale - Additionally to thymectomy, which indication of is still debated in absence ofthymoma,

the long-term treatment of generalized myasthenia gravis includes usually prednisone and
azathioprine. However, the most used scheme for prescribing and tapering corticosteroid in MG
resulted in a very important cumulative dose of prednisone. Indeed, at twelve month, more than 50
percent of patients are still daily treated with at least 18 mg of prednisone and the proportion of
patients who are in remission and no longer taking prednisone is very low (Palace and NEWSOM
Davis, Neurology 1998). Prolonged corticosteroid therapy is accompanied with various and major side
effects, hypertension, osteoporosis, weight gain, glaucoma. Therefore, tapering, eventually
discontinuing, prednisone earlier is a relevant therapeutic goal.

For this reason, the investigators will compare to the standard one, a strategy consisting of a rapid
decrease in corticosteroid.

Objective - To assess whether, in patients with generalized MG requiring a longerm treatment with
corticosteroids and azathioprine, that the strategy of rapid tapering allows discontinuing more
rapidly the prednisone for equivalent efficacy than the classical strategy.
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Methotrexate in Myasthenia Gravis

This study Is currently recruiting participants.

Verified by University of Kansas, May 2009

First Received: December 23, 2008Last Updated: May 4, 2009

Myasthenia gravis is a rare neuromuscular disorder characterized by
weakness and fatigability of ocular, bulbar, and extremity musculature.
The specific aim of this study is to determine if oralmethotrexate is an
effective therapy for myasthenia gravis (MG) patients who are
prednisone dependent. Patients will be randomized to receive either
methotrexate or placebo and those who are entered onto this trial will
have symptoms and signs of the disease while on prednisone therapy.

The hypothesis is that addingmethotrexate therapy in these patients
will improve the MG manifestations so that the prednisone dose can be
reduced and clinical measures of MG severity will improve



//

‘Micofenolate Vs Azatiopring

Trial of Mycophenolic Acid VersusAzathioprine in the
Treatment of Corticosteroid-refractory Myasthenia Gravis
(Myfortic )

This study isongoing, but not recruiting participants .
First Received: October 16, 2009 .

Purpose This is an randomized, doubleblind, double -dummy
trial, and the objective is to compare the efficacy and safety of
Mycophenollc acid (MA) and Azathioprine (AZA),
Immunosuppressive drugs, in myasthenia gravis patients. This
prospective study will enroll 40 myasthenia gravis (MG) patients
who are poor controlled under prior steroid therapy. All subjects
should be randomly assigned to MA group and AZA group that
will receive routine pyridostigmine and prednisolone in
combination with MA or AZA.
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Rituximab for the Treatment of Refractory Inflammatory Myopathies and
Refractory Myasthenia Gravis (FORCE)

This study is currently recruiting participants.
Verified by AssistancePublique - Hopitaux de Paris,December2007
First Received October 16, 2008 No ChangesPosted

The traditional treatment of inflammatory myopathies (IM) and generalized
myasthenia gravis (MG) is immunosuppressive therapy, usually beginning with
corticosteroids. However, up to 70% of treated patients show an incomplete
response, including 10- 30% who are unresponsive. Corticosteroids and other
Immunosuppressive therapies presented also many side effects. We propose to
evaluate in a pilot, open, prospective multicentric , phase Il study, the interest
of rituximab in the treatment of patients with primary IM associated with
specific AAb (anti-synthetaseand anti-SRPAADs), or MG (with anti -AchR
AADbs), refractory to conventional therapies. Twenty fourth patients with
primary IM (12 with anti-synthetase 12 with anttSRPAADbs), and 12 with MG
will be included in the study
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A Pilot Trial of Rituxan in Refractory Myasthenia Gravis
This study isongoing, but not recruiting participants .
First Received: January 14, 200& ast Updated: June 20, 2008

Myasthenia gravis is a disease that happens because the immune system attacks the nervous system.
The damage is caused by antibodies produced by B lymphocytes. These antibodies damage a special
part of the muscle that helps transmit impulses from nerves to muscles to allow muscles to work
properly. This damage results in symptoms of myasthenia gravis. Participants are being asked to
participate in this research study because their myasthenia gravis has either failed to respond to
treatments commonly used in the disease, or they have had bad sideffects from such treatments.

This is a research study of a drug calledituximab. Rituximab, also calledRituxan, is a mouse
antibody that has been changed to make it similar to a human antibody. Antibodies are proteins that
can protect the body from foreign invaders, such as bacteria and viruses, by binding to substances
called antigens. Rituxan works by binding to a protein, called the CD20 protein. Rituxan helps to
destroy white blood cells that produce antibodies in the body, called Blymphocytes. It is a treatment
given through a vein in the participant's arm over a period of approximately 46 hours. It has been
approved by the Food and Drug Administration (FDA) for use in patients with a form of cancer of the
lymph glands called Non-Hodgkin's Lymphoma (NHL). Rituximab is not approved for their
myasthenia gravis.

Treatment with Rituximab is being tried in this research study becausdrituximab decreases B
lymphocytes. There is preliminary evidence thatRituximab helps some patients with chronic and
otherwise difficult to treat myasthenia gravis.
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Safety and Efficacy Study oEculizumab in Patients
With Refractory Generalized Myasthenia Gravis

This study Is currently recruiting participants.
Verified by Alexion Pharmaceuticals, February 2010.

The purpose of this study is to determine whether
eculizumab is safe and effective in the treatment of
patients with generalized myasthenia gravis despite
treatment with various immunosuppressants such as
prednisone, methotrexate, Cellcept, cyclosporine, and
cyclophosphamide, that are currently available.
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Hematopoietic Stem Cell Therapy for Patients With Refractory Myasthenia Gravis
This study is currently recruiting participants.

Verified by Northwestern University, November 2009

First Received: January 18, 200Tast Updated: November 18, 2009

MG may be neonatal, congenital, or autoimmune. Neonatal MG arises from
transplacental transfer of ACh receptor antibodies from a mother with autoimmune MG

to the fetus. Neonatal MG resolves with post delivery clearance of maternal antibodies.
Congenital MG results from a genetic defect in theACh receptor. Patients with congenital
MG do not have ACh receptor antibodies. Both neonatal and congenital MG are excluded
from this study. Autoimmune MG, which is the most common form of MG, affects
approximately 25,000 Americans. Like most autoimmune diseases, it is associated with
particular HLA genotypes, has a female predominance, and environmental factors
Involved in breaking tolerance to the ACh receptor are unknown. Patients with refractory
and severe autoimmune MG will be considered candidates for this study.

The purpose of this study is to assess the toxicity/feasibility (phase I) oautologous
hematopoietic stem cell transplantation for refractory myasthenia gravis.
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Efficacy and Safety Study of G998 for Treatment of
Generalized Myasthenia Gravis

This study is currently recruiting participants.
Verified by BenesisCorporation, June 2009
First Received: August 10, 2007ast Updated: June 4, 2009

Purpose This randomized controlled, multi-center study

will carry out to assess the efficacy of GB998 compared to
plasmapheresign the treatment of the generalized
Myasthenia Gravis based on the changes in Quantitative
Myasthenia Gravis score (QMG score) as primary endpoint,
and in addition, to assess the safety of G998



