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Provide a comprehensive medical overview of amyotrophic lateral sclerosis (ALS).
Include the following:

1. Definition & Overview
o What ALS is and how it affects the nervous system.
2. History & Discovery
e When and how ALS was first identified.
» Key figures involved in its discovery and early research.
3. Epidemiology & Origins
o Who is most affected and possible causes or risk factors.
o Genetic vs. sporadic forms.
4. Pathophysiology
e Mechanisms of motor neuron degeneration.
e Cellular and molecular processes involved.
5. Clinical Presentation
o Early signs and symptoms.
e Progressive symptoms and late-stage manifestations.
6. Differential Diagnosis (DDx)

» Conditions that may mimic ALS and how they are distinguished clinically
and diagnostically.
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7. Prevention & Risk Reduction

e Current evidence on prevention.

o Lifestyle and environmental considerations.
8. Health Optimization

e Provide 22 evidence-informed health practices that may support
neurological health and potentially reduce risk.

Here is a comprehensive medical overview of amyotrophic lateral sclerosis
(ALS) structured for clinical clarity and depth.

1. Definition & Overview

Amyotrophic lateral sclerosis (ALS) is a progressive, fatal neurodegenerative
disease that affects upper motor neurons (UMN) in the motor cortex and lower
motor neurons (LMN) in the brainstem and spinal cord.

What the name means

e Amyotrophic - muscle wasting (lack of nourishment to muscle)
o Lateral - involvement of lateral spinal cord tracts

e Sclerosis — scarring/hardening of nerve tissue

Core neurological effect

Degeneration of motor neurons leads to:
e progressive muscle weakness
e paralysis
e loss of voluntary movement

Sensory, bowel/bladder, and eye movements are typically preserved, especially
early.

ALS is the most common form of motor neuron disease (MND).

2. History & Discovery
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Early Identification

e First described in 1869 by Jean-Martin Charcot, the founder of modern
neurology.

e Charcot linked muscle atrophy to degeneration of motor neurons in the spinal
cord.
Alternate Name
» Often called “Lou Gehrig's disease" after Lou Gehrig, whose diagnosis in

1939 brought public awareness.

Milestones

o 20th century: differentiation from other motor neuron disorders.
e 1993: discovery of SOD1gene mutations linked to familial ALS.

e 21st century: advances in genetics and protein misfolding research.

3. Epidemiology & Origins

Global Occurrence
* Incidence: ~1-2 per 100,000 per year
» Prevalence: ~5 per 100,000

» Slightly higher rates in Europe & North America

Who is most affected
e Peak onset: 55-75 years
o Slight male predominance

e Veterans show increased risk (exact cause unclear)

Types
Sporadic ALS (~90-95%)

¢ no clear inheritance
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» multifactorial causes
Familial ALS (~5-10%)

e inherited mutations

e common genes:
o C90rf72 repeat expansion (most common)
o SOD1
o TARDBP (TDP-43)
o FUS

Possible Risk Factors
» genetic susceptibility
e smoking
e environmental toxins (heavy metals, pesticides)
o military service & trauma exposure
 intense physical exertion (still debated)

e oOXxidative stress

4. Pathophysiology

ALS involves progressive degeneration of motor neurons via multifactorial
cellular injury.

Key mechanisms

1. Glutamate excitotoxicity

e excessive glutamate — neuronal overstimulation - calcium influx — cell death

2. Protein misfolding & aggregation

e abnormal proteins (e.g., TDP-43, SOD1) accumulate

o disrupt cellular transport & function
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3. Oxidative stress

o excess free radicals damage DNA, lipids, proteins

4. Mitochondrial dysfunction
o impaired ATP production

e increased apoptosis

5. Neuroinflammation

o activated microglia & astrocytes release toxic cytokines

6. Axonal transport disruption

e impaired nutrient & signal transport along motor neurons

7. RNA metabolism abnormalities
« impaired gene expression regulation (TDP-43 dysfunction)

Result: progressive denervation — muscle atrophy — paralysis.

5. Clinical Presentation

ALS may begin limb-onset (most common) or bulbar-onset.
Early Symptoms

Limb onset (~70%)
e asymmetric hand weakness
 difficulty buttoning shirts
o foot drop
e muscle cramps

o fasciculations

Bulbar onset (~25%)

e slurred speech (dysarthria)
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« difficulty swallowing (dysphagia)

o tongue atrophy

Progressive Findings

Upper Motor Neuron signs

spasticity
hyperreflexia
Babinski sign

stiffness

Lower Motor Neuron signs

muscle atrophy

o fasciculations

weakness

hyporeflexia (late)

Bulbar symptoms

choking episodes
nasal speech

drooling

Late-Stage Manifestations

severe paralysis

respiratory muscle failure (most common cause of death)
weight loss & malnutrition

pseudobulbar affect (inappropriate laughing/crying)
cognitive impairment (~50%)

frontotemporal dementia (~10-15%)
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Median survival: 3-5 years after diagnosis

(Some live >10 years; e.g., Stephen Hawking)

6. Differential Diagnosis (DDx)

Several conditions mimic ALS.

Neurological Disorders
Cervical spondylotic myelopathy
e sensory loss & imaging abnormalities distinguish
Multifocal motor neuropathy
e conduction block on EMG
» responds to IVIG
Myasthenia gravis
o fatigable weakness
e positive acetylcholine receptor antibodies
Chronic inflammatory demyelinating polyneuropathy (CIDP)
o demyelination on nerve studies
Primary lateral sclerosis
o UMN only; slower progression
Spinal muscular atrophy

e genetic; LMN only

Metabolic & Infectious
« Vitamin B12 deficiency
* hyperthyroidism
o HIV

e Lyme disease
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Diagnostic Tools
e EMG/NCS: denervation patterns
e MRI: rule out structural disease
e genetic testing (familial cases)

« clinical criteria (El Escorial criteria)

7. Prevention & Risk Reduction

Currently no proven prevention exists.

Evidence suggests risk may be reduced by:
e avoiding smoking
e Mminimizing toxin exposure
» using protective gear for occupational hazards
e maintaining cardiovascular & metabolic health
e preventing head trauma
Research is ongoing regarding:
e antioxidant status
e environmental toxins

e gut microbiome influence

8. Health Optimization: 22 Evidence-Informed
Practices for Neurological Health

These practices support neuronal resilience, mitochondrial health, and anti-
inflammatory balance.

Nutrition & Metabolic Health
1. Mediterranean-style diet

2. Adequate omega-3 fatty acids (fatty fish)
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High intake of leafy greens & polyphenols
Maintain stable blood glucose & insulin sensitivity
Adequate vitamin D levels

Ensure sufficient B vitamins (especially B12)
Magnesium intake for neuromuscular function

Maintain healthy body weight

Lifestyle & Activity

1.

2.
3.
4.
5.

Regular aerobic exercise

Resistance training to preserve neuromuscular integrity
Avoid overtraining & extreme exertion

Quality sleep (7-9 hours)

Circadian rhythm regularity

Neuroprotection & Cellular Health

1.

2
3
4.
S

Reduce exposure to pesticides & heavy metals

. Avoid smoking & secondhand smoke

. Limit air pollution exposure when possible

Manage oxidative stress via diet & lifestyle

. Support mitochondrial health (exercise, metabolic health)

Cognitive & Emotional Health

1.
2.
3.
4.

Continuous cognitive engagement
Stress reduction practices (meditation, breathwork)
Strong social connections

Purpose-driven living & psychological resilience

If you want, | can also:
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e explain ALS vs Parkinson's vs MS

e summarize current treatments & emerging therapies
e discuss ALS progression timelines

» provide clinical red flags for early detection

o outline respiratory & nutrition management in ALS

Open Evidence
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