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• Present and Overview of ALS
• Identify and stress the heterogeneity of clinical presentations of ALS
• Review the diagnostic criteria
• Review reasons for delayed diagnosis
• Discuss urgency in ALS diagnosis!
• Discuss potential solutions to delays in diagnosis and care
• Discuss standards of care and challenges to provide that care



• ALS is a progressive neurodegenerative disease that leads to death of the motor 
nerve cells in the brain, brainstem, and spinal cord.

• First described by Charcot in 1869 as a pure motor disorder
• Characterized by progressive loss of control of voluntary muscles, weakness, and 

muscle atrophy, that eventually affects control speech, swallowing, and breathing
• Not limited to motor symptoms!

✦ Presentation is often not straightforward and may vary greatly from patient to 
patient

✦ Respiratory, axial, pseudo-bulbar, cognitive/behavioral



• Death occurs on average 3 to 5 years after symptom onset, NOT since time of 
diagnosis.
✦  The leading cause of death associated with ALS is respiratory failure

• Delay in diagnosis: Worldwide average of 12 months to make the diagnosis of ALS
✦ Let that sink in…..



• Incidence:  2-3/100000 (compared to MS 2/100000)

• Prevalence: 4-5/100000 (compared to MS 36/100000)

• Etiology:  No unifying pathophysiology
✦ Sporadic 90% 

✦ Genetic mutations 10%

• Risk factors: no clear risk factors have been established

✦  Environmental +/- genetic predisposition, military service, athletes prone to 
concussive injuries



• Limb-onset: 65-70% of ALS presentation; manifests as progressive, painless, distal limb weakness 
that is not isolated to a single myotome or peripheral nerve distribution; often on dominant side.
✦Most confounding presentation for many clinicians because the differential is so wide.
✦Often leads to needless surgery

• Bulbar-onset: 25-30% of ALS presentation; manifests as progressive dysarthria, dysphagia, and 
dysphonia.  Typically progresses rapidly.

• Axial/spinal onset: < 10% of ALS presentation that manifests as progressive head drop or 
respiratory insufficiency.

• Cognitive/behavioral: FTD and ALS represent two ends of a spectrum
✦5-15% of ALS patients have FTD, but about 50% have some cognitive dysfunction
✦15% of FTD patients eventually develop ALS
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The Pre-Symptomatic Familial ALS Study

• Cohort study of pre-symptomatic gene mutation carriers
• “Offers a unique opportunity to observe what is typically unseen.” 
• 20 pre-symptomatic mutation carriers (in SOD1, FUS and C9orf72)
• Pre-symptomatic prodrome

✦ EMG changes, asymptomatic LMN dysfunction 
• Mild Motor Impairment (MMI)

✦ Asymptomatic mild focal weakness, hyperreflexia, scattered ongoing denervation (e.g. fibrillations or positive 
sharp waves restricted to a single peripheral nerve or nerve root).

• Prospective observation of phenoconversion

 Mild motor impairment as prodromal 
state in amyotrophic lateral sclerosis: 
a new diagnostic entity; Benatar M, 
et al; Brain 2022: 145, 3500-3508



Does ALS begin at the time of symptom onset?

Mild motor impairment as prodromal state in amyotrophic lateral sclerosis: a 
new diagnostic entity; Benatar M, et al; Brain 2022: 145, 3500-3508



Hastening the Diagnosis of Amyotrophic Lateral Sclerosis. Mitsumoto H, et al. Neurology 2022; 99 (2): 60-68, July 2022



• Upper Motor Neuron: Spastic dysarthria, spasticity, hyperreflexia, long tract 
signs, gait imbalance, and weakness (but not profound atrophy)

• Lower Motor Neuron: Weakness with more profound atrophy (including the 
tongue), fasciculations, flaccid tone, hypo/areflexia

• Pseudobulbar: laughing/crying/yawning spells with inappropriate affect, facial 
weakness, primitive reflexes

• Cognitive: Behavioral and personality changes; not an amnestic disorder



Amyotrophic Lateral Sclerosis and Other Motor Neuron Diseases
 

Quinn, Colin; Elman, Lauren
CONTINUUM: Lifelong Learning in Neurology26(5):1323-1347, October 2020.
doi: 10.1212/CON.0000000000000911

https://journals.lww.com/continuum/Fulltext/2020/10000/Amyotrophic_Lateral_Sclerosis_and_Other_Motor.12.aspx


• MRI of the neuraxis
• EMG/NCS
✦ Often may need to be repeated several times
❖EMG findings are likely to become more obvious over time
❖Not all studies are high quality studies

• Labs: ACh-R antibodies (to include MuSK and LRP4), ANA, comprehensive panel, 
Lyme, HIV, HTLV 1/2, GM1 antibody panel, GAD antibody, serum heavy metals
✦ Bio markers: neurofilament light chain (NfL), phosphorylated neurofilament heavy chain (pNfH)

• Lumbar puncture of increasing importance
✦ CSF biomarkers

• Genetic testing: oral-buccal swab, many testing options at no-cost to the patient



Amyotrophic Lateral Sclerosis and Other Motor Neuron Diseases
 

Quinn, Colin; Elman, Lauren
CONTINUUM: Lifelong Learning in Neurology26(5):1323-1347, October 2020.
doi: 10.1212/CON.0000000000000911

https://journals.lww.com/continuum/Fulltext/2020/10000/Amyotrophic_Lateral_Sclerosis_and_Other_Motor.12.aspx


Amyotrophic Lateral Sclerosis and Other Motor Neuron Diseases
 

Quinn, Colin; Elman, Lauren
CONTINUUM: Lifelong Learning in Neurology26(5):1323-1347, October 2020.
doi: 10.1212/CON.0000000000000911

https://journals.lww.com/continuum/Fulltext/2020/10000/Amyotrophic_Lateral_Sclerosis_and_Other_Motor.12.aspx


Does completion of the extensive work-up always yield a definitive diagnosis?

NOPE
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ALS Multidisciplinary Clinics

• MDC Team: MD/NP/PA, Nurse, Speech Language Pathologist, Registered 
Dietician, Physical and Occupational Therapists, Palliative Care, 
Neuropsychologist, ALSA Liaison, Social Worker, Research, Respiratory Therapists, 
DME.

• Multidisciplinary clinic care has been shown to improve quality of life and survival
✦ symptom management: sialorrhea, spasticity, pseudobulbar palsy, depression, muscle 

cramping, communication, dysphagia 
• Initiation of FDA approved medications (“The Three R’s”): riluzole, edaravone, 

sodium phenylbutyrate/TUDCA 
✦ many community neurologists do not start any therapy

• Initiation of off-label use of high dose parenteral methylcobalamin (50 mg twice 
weekly)

• Access to clinical trials
• Early adoption of noninvasive volume ventilation
✦ repeatedly shown to prolong survival and respiratory function

• Nutrition optimization (pre- and post-PEG)



• For ALS patients in the U.S., medical costs are substantial and increase rapidly with each 
disability milestone

• The ALS Association sponsored study in 2014 (“Financial cost of amyotrophic lateral 
sclerosis”)
✦ total disease-duration costs were $1,433,992 (85% paid by insurance, 9% paid by 

family, 6% paid by charities)
✦The highest costs were for in-home caregivers ($669,150), ventilation ($212,430), and 

hospital care ($114,558)
• This is likely significantly higher today 
✦edaravone and sodium phenylbutyrate/TUDCA each cost over $150K/year
✦ Insurance restricts coverage: criteria for use, prior authorizations, appeals, peer-to-peer

• Disparities in standards of care due to patients’ financial status
✦Being under-insured is likely as bad as being uninsured
✦Off-label use of compounded medications



• Disease modifying therapies are likely started too late to provide benefit
✦Ad-hoc analyses of studies of all three FDA approved drugs show an 

outsized benefit of starting therapy early in the disease course
✦Ad-hoc analysis of high-dose parenteral methylcobalamin study showed the 

same pattern; follow-up study limited to early disease (<12 months) showed 
benefit

• MDC recommendations and protocols are likely less impactful



Remember this mess?



• Patients are often not referred to neurologists as the first evaluation: neurosurgeons and 
orthopedic surgeons see a large percentage of ALS patients in the initial months

✦MANY unnecessary surgeries
✦Accelerated clinical decline following each surgery

• Few specialists (neurologists) with long waits to see new patients
• Fewer sub-specialists (also neurologists!) with even longer wait times

• Each referral adds to a further delay
• General lack of urgency (by neurologists!) to make the diagnosis

✦ lack of robust treatments
✦ inevitability of the disease course



• Heterogeneity of presentation
✦presents in any number of motor distributions
✦age
✦wide differential

• Most patients and clinicians think of ALS only in terms of a motor syndrome
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