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ANTERIOR HORN CELL 
DISEASE

RECENT FACEBOOK FUND 
RAISING @ TUH SPINAL MUSCULAR ATROPHY

TYPE ONSET FUNCTION MEDIAN 
SURVIVAL

0 Prenatal Respiratory failure at birth Weeks

1 0-6 months Never sit <1 years

2 < 18 mounts Sit > 25 year

3 >18  months Stand or ambulatory Adult

4 30 years Ambulatory Adult
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This open-label, phase 2, escalating dose clinical study assessed the safety and tolerability, 
pharmacokinetics, and clinical efficacy of multiple intrathecal doses of nusinersen (6 mg and 
12 mg dose equivalents) in patients with infantile-onset spinal muscular atrophy.

MOTOR FUNCTION AND VENTILATOR-FREE SURVIVAL

DRUG PHARMACOKINETICS 
IN INFANT PLASMA, 
CEREBROSPINAL FLUID, AND 
SPINAL CORD

PRICING ISSUE

“The drug, called Spinraza, will not come cheap — and, by some estimates, will 
be among the most expensive drugs in the world.”

“Biogen, which is licensing Spinraza from Ionis Pharmaceuticals, said this week 
that one dose will have a list price of $125,000. That means the drug will cost 
$625,000 to $750,000 to cover the five or six doses needed in the first year, 
and about $375,000 annually after that, to cover the necessary three doses a 
year. Patients will presumably take Spinraza for the rest of their lives.”
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Fifteen patients with SMA1 received a single dose of intravenous adeno-associated 
virus serotype 9 carrying SMN complementary DNA encoding the missing SMN 
protein.

Three of the patients received a low dose (6.7×1013 vg per kilogram of body 
weight), and 12 received a high dose (2.0×1014 vg per kilogram). 
 The primary outcome was safety.

 The secondary outcome was the time until death or the need for permanent ventilatory

assistance.
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ANTERIOR 
HORN CELL 
DISEASE

TYPICAL ALS ALS IS NOT JUST A DISEASE OF THE MOTOR SYSTEM

Parkinsonism

Cerebellar 
degeneration

UMN degeneration

LMN degeneration

Dementia

Ocular 
abnormalities

Sensory abnormalities Autonomic dysfunction
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The size of each circle reflects the proportion of all familial ALS cases associated with that gene 
(e.g., 20% for SOD1 and 45% for C9ORF72).
Blue circles indicate genes associated only with familial ALS, 

Red circles indicate genes associated only with sporadic ALS,

PROTEIN HOMEOSYNTHESIS

ALTERED RNA BINDING PROTEINS CYTOSKELETON PROTEINS
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• Familial ALS cases constitute about 10% of all cases of ALS. 
• Of this 10%, about 70% can be explained by genetics. 
• Two substantial increases in genetic contribution to ALS
• 2008 : TARDBP (contributes to about 4% of familial and 1% of sporadic cases) 
• 2011, C9orf72 (contributing to about 40% of familial cases and 8% of 

sporadic cases). 
• Since2014, seven novel genes—MATR3, CHCHD10, TBK1, TUBA4A, NEK1, 

C21orf2, and CCNF—associated with ALS have been identified
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PROPOSED CLASSIFICATION SYSTEM FOR ALS

The following are example statements from the proposed system:
“Stage 2 young-onset ALS, fulfilling El Escorial criteria for probable ALS”, or 
“Stage 3 limb-onset UMN-predominant familial ALS secondary to C9orf72 mutation, fulfi lling El Escorial criteria for possible ALS”
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EDARAVARONE

Edaravone (brand names Radicava, ラジカット, 
Radicut) is a nootropic and neuroprotective agent 
used for the purpose of aiding neurological 
recovery following acute brain ischemia and 
subsequent cerebral infarction.

It acts as a potent antioxidant and strongly 
scavenges free radicals, protecting against 
oxidative stress and neuronal apoptosis

The pivotal trial grew out of a larger trial that tested edaravone's ability to slow 
functional decline in a larger group of ALS patients within three years of diagnosis, 
with forced vital capacity (FVC) of at least 70 percent of expected. 
 No benefit was seen in the group as a whole. 

But a post-hoc analysis suggested a slowing of decline in a subgroup of patients, 
those early in the disease, and with good respiratory and motor function who were 
nonetheless progressing.

It enrolled patients 
 within two years of diagnosis, 

 with FVC of at least 80 percent of expected, and 

 who scored at least two points (out of a maximum of four) on each item in the ALS Functional 
Rating Scale-Revised (ALSFRS-R). 

 The scale ranks function on 12 activities, covering bulbar, gross motor, fine motor, and 
respiratory function. 

The first round of treatment requires a one-hour infusion every day for 14 days, followed by 
14 days off. After that, the infusions are given daily for 10 out of 14 days, with 14 days off.

Observation during a 12-week pre-treatment period ensured that patients were declining 
prior to randomization.

A 2010 survey of ALS researchers identified a change of 20 percent or greater in the slope of the 
ALSFRS-R as “clinically meaningful.”

A reduction in ALSFRS-R decline of 33 percent. 
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Criticisms

•Approval based on one Japanese study.

•Cost of treatment: estimated to be

•IV periodic infusion: adherence, inconvenience

• Long term outcome 

•Benefit in specific group of patient: may not be generalizable to other ALS patients.
Estimated to be 7%, based on ALST registry in  the Netherlands and Ireland

A year's worth of treatment at the drug's current price (without consideration of insurance 
discounts or reimbursements) would cost approximately $146,000, according to the drug 
sponsor Mitsubishi Tanabe Pharma

MYASTHENIA GRAVIS
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ONSET OF ACTION OF THE DIFFERENT THERAPY 
OPTIONS

Immunosuppressants

Extended transternal thymectomy plus prednisolone vs 
Prednisolone alone

18-65 years old with disease duration less than 5 years, 
AchR antibody- positive

MGFA class II-IV (mild to severe generalized disease) 

EMERGING THERAPY OPTIONS 
Rituximab: 
 Anti CD 20 (pre-B cell and mature B cell) – Lymphocyte depletion

Eculizumab:  
 monoclonal Ab- blocks formation of terminal complement complex by selectively 

preventing the enzymatic cleavage of C5.

Belimumab:
 Anti B cell activating factor (BAFF-potent B cell survival factor)

Granulocyte– macrophage colony stimulating factor.

Bortezomib

Etanercept

Schematic diagram outlining the mechanistic hypothesis for the 
production of AChR or MuSK MG autoantibodies

Rituximab action
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CONCLUSION

Response predictors 

MuSK MG, 
 less severe disease,
 younger age at treatment.

Among a responder subset, 26% of AChR and 82% of MuSK MG

patients showed decreased posttreatment antibody titers.

 Rituximab was generally well tolerated. 

Detectable serum rituximab and depleted CD201 B-cells were observed up to 20 
and 16 weeks, respectively, after 4 weekly infusions.

The change in the MG-ADL score was not statistically significant between 
eculizumab and placebo, as measured by the worst-rank analysis. Eculizumab
was well tolerated. 

The use of a worst-rank analytical approach proved to be an important limitation 
of this study since the secondary and sensitivity analyses results were 
inconsistent with the primary endpoint result; further research into the role of 
complement is needed.
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FDA APPROVED ECULIZUMAB FOR THE 
TREATMENT OF PATIENTS WITH GENERALIZED MG
October 23, 2017

First FDA-approved treatment in more than 6 years for adult GMG patients.
 Previously failed immunosuppressive treatment and continued to suffer from significant 
unresolved disease symptoms.

Also approved in Europe (EU) and Japan for refractory GMG in anti AchR
antibody – positive patients

For nonsteroidal IS agents, once treatment goals have 
been achieved and maintained for 6 months to 2 years, 
the IS dose should be tapered slowly to the minimal 
effective amount. 

Dosage adjustments should be made no more frequently 
than every 3–6 months 

Tapering of IS drugs is associated with risk of relapse, which may 
necessitate upward adjustments in dose. 

The risk of relapse is higher in patients who are symptomatic, or 
after rapid taper.

It is usually necessary to maintain some immunosuppression for 
many years, sometimes for life.

MULTIDISCIPLINARY NETWORK OF CARE FOR 
PEOPLE WITH NEUROMUSCULAR DISEASE

Yet, multidisciplinary care requires substantial commitment of staff time and 
resources. 

We calculated personnelcosts in our ALS clinic in 2015 and found an 
average cost per patient visit of $580, of which only 45% was covered by 
nsurance reimbursement.
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THE CHALLENGE AHEAD


