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INTRODUCTION™

Amyotrophic lateral sclerosis (ALS), also known as Lou Gehrig’s disease, is a rare, incurable, progressive
neurodegenerative disease that directly affects the motor neuron system (muscles involved in swallowing, speaking,
breathing, and ambulation).> An estimated 5,600 persons in the United States are diagnosed with ALS each year, with
annual incidence rates at 2 — 3 persons per 100,000 population. This is the same number of persons diagnosed with
multiple sclerosis and 5 times higher than Huntington’s disease.

There are two types of ALS:

e Sporadic ALS has a median age of onset of 65 years and 90% of the cases present with no known family history
or presence of a genetic mutation.

e  Familial ALS is associated with a gene mutation and has a median age of onset of 50 years, with 5% to 10% of the
cases having a known family history of ALS. There is a 50% chance each offspring will inherit the gene mutation
and may develop the disease.

SIGNS AND SYMPTOMS

People with ALS progressively lose control of their muscles with weakness as the most common first symptom. Not all
persons with ALS experience the same symptoms or sequence of progression, but all persons with ALS (PALS) will
experience progressive muscle weakness and paralysis.

Early symptom onset is characterized in one of two ways:®

e Limb onset ALS, the most common type, is when initial symptoms begin in the muscles that control the legs,
feet, arms and hands (e.g., tripping, dropping things).

e Bulbar onset ALS, making up one-third of ALS diagnoses, is when symptoms begin in the face or neck.” It is
described as weakness, affecting the muscles that control swallowing or speech, leading to trouble swallowing
(dysphagia), slurred speech, and changes in vocal pitch.

Dysphagia, poor appetite, and/or difficulty self-feeding due to arm weakness in ALS leads to insufficient caloric and fluid
intake resulting in weight loss, worsened weakness, and fatigue. Dysphagia also increases the risk for aspiration and
choking. When weight loss or dysphagia are evident, patients should be referred to a speech language pathologist and
nutritionist who can recommend high-calorie and high-protein nutritional supplements, food and liquid consistency
modifications, and safer swallowing techniques. Indications for the need of an enteral tube for feeding also need to be
assessed.®?
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Muscle cramps, spasticity (stiff muscles) and twitching (fasciculations) affecting the tongue and limbs may also be
present early in the disease process. Other symptoms occurring in early to mid-disease include:

e Drooling (sialorrhea) - Saliva is produced by the salivary glands in response to stimuli such as the sight and/or
smell of food. Those with ALS continue to produce the same amount of saliva, but as ALS progresses, they lose
their ability to swallow, causing saliva to pool in the mouth with resultant drooling. While drooling may cause
skin irritation and embarrassment, aspirating saliva can also precipitate choking or pneumonia, a leading cause
of death for ALS patients.’

e Fatigue - Fatigue is reported in approximately 90 percent of PALS. Fatigue due to hypoventilation may improve
with noninvasive ventilation such as bilevel positive airway pressure (BPAP) delivered via a BiPAP® machine.
Fatigue may be associated with riluzole, a medication used to treat ALS, but is more commonly a manifestation
of the effort required to perform daily activities.®

e Pseudobulbar affect (PBA) - PBA is characterized by involuntary, sudden and frequent episodes of laughing
and/or crying that do not match the patient’s mood. It is thought to result from structural damage to sensory
and motor neurons.

As ALS progresses, symptoms can include shortness of breath and difficulty breathing (dyspnea) and cognitive
impairment (often underdiagnosed):

e Dyspnea — Early symptoms of respiratory insufficiency include orthopnea, morning headache, daytime fatigue,
and difficulty breathing on exertion. This happens when the muscles involved in respiration are affected. First-
line treatment is BPAP for patients who tolerate it. The need for permanent ventilatory support is inevitable to
assist with breathing as the disease progresses however and may include tracheostomy.®

e Frontotemporal dementia (FTD) — Persons with ALS (PALS) have an increased incidence of FTD, a form of
dementia characterized by symptoms of apathy, difficulties planning and organizing, and often either behavioral
disturbances or language impairment. Since many PALS develop severe dysarthria and impaired motor function
affecting ability to write, it is sometimes difficult to fully assess cognitive function in advanced stages. It is
estimated that up to 30 percent of PALS have cognitive impairments in planning and organizing while not
meeting criteria for dementia while up to 15 percent do meet criteria for FTD.°

Other symptoms as ALS progresses include inability to stand, walk or get out of bed. Since ALS only affects motor
neurons, the senses of taste, smell, sight, hearing and touch are not affected. For many PALS, the muscles of the eyes
and bladder are also not affected.!

SYMPTOM MANAGEMENT

In 2020, Brizzi KT, et al published the results of a survey of 764 persons with ALS (PALS) and 378 caregivers of living
persons with ALS (C-LPALS).1? The aim of the study was to elicit perspectives about the biggest challenges of living with
ALS, feedback on care, and priorities for clinical research. The data captured the most common symptoms experienced
with weakness, fatigue, and problems with speech as the top 3 symptoms for PALS.
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Symptom | PALS (%) n=764 | C-LPALS (%) n=378
Weakness 91 91
Fatigue 76 87
Speech problems 52 62
Shortness of breath 45 59
Pain 40 44
Difficulty sleeping 39 49
Depression 29 46
Cognitive changes 19 26

Symptom priorities of ALS at end of life are reportedly different than those described by Brizzi KT, et al. According to an

article by Sethi A (2022), the most prominent symptoms of ALS during late stages are dyspnea, anxiety and secretions.

E Fasciculations

Muscle cramping

Spasticity

Middle Stages

Weakness
Dysarthria

Sialorrhea

Cognitive impairment >

PHARMACOTHERAPY

Muscle paralysis

Contractures

Increase in falls

Choking

Respiratory insufficiency

Pseudobulbar affect

‘End-of-life Symptoms

6,13

Significant functional decline
* Immobility

Dysphagia

¢ Transitioning from a normal to a
pureed diet within 12 months
* Aspiration during meals

Respiratory failure

* Dyspnea at rest
* FVC < 30% of normal
s Decline of mechanical ventilation

Frontotemporal dementia

Life-threatening complications such
as aspiration pneumonia

There are four medications currently approved by the FDA for treatment of ALS.* Of these, riluzole may be the most
familiar. The data supporting the outcomes of these medications is not encouraging. Consider discontinuing treatment
that is neither curative, nor palliative. Riluzole may be safely discontinued abruptly without causing withdrawal
symptomes. It is unclear if the same holds true for the other 3 agents. Discontinuation of any of the disease-modifying

therapies below may decrease the risk of adverse effects and potential drug interactions.
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Medication &

Dosage Form(s)

How it Works

Expected Outcome(s)

Cautions &
Adverse Effects

Edaravone (Radicava
ORS®)

for injection

e 105mg/5ml oral susp.
e 30mg/100ml solution

Free radical scavenger and
antioxidant

6-month study outcomes:

e Not curative
e May slow decline of
functional abilities

Anaphylaxis, gait
disturbance,
headache, fatigue

Contraindicated in
sulfite

e 50mg oral film
e 5mg/ml oral susp.

May prolong survival by 3
months

hypersensitivity
Riluzole (Rilutek®,
Exservan®, Teglutik®) Does not cure nor Headache,
Glutamate ant " improve symptoms drowsiness,
utamate antagonis
e 50mg tablet 8 weakness,

dizziness, nausea

e 3gram/1lgram
powder for
suspension

Sodium phenylbutyrate-
taurursodiol (Relyvrio®)

Unknown

Possibly decreases neuronal
cell death

24-week study outcomes:

e Not curative

e May slow decline of
functional abilities

e May prolong survival
by 6.5 months

Diarrhea,
abdominal pain,
nausea, infection,
fatigue,
hypersalivation

Tofersen (Qalsody®)

for injection
(intrathecal)

e 100mg/15ml solution

Antisense oligonucleotide

Decreases accumulation of
toxic proteins in neuronal
cytoplasm

28-week study outcomes:

e Less decline from
baseline compared to
placebo

e Results NOT
statistically significant

Antibody
formation, back
pain, fatigue,
myalgia, arthralgia,
papilledema,
myelitis, increased
intracranial
pressure

A combination of pharmacologic and non-pharmacologic approaches to symptom management in ALS may provide the
most benefit. The below table provides a summary of interventional strategies to manage common symptoms. 131416
Some non-pharmacologic interventions may not be conducive with patients’ goals of care. Assess for appropriateness
before recommending.
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Medication(s)

‘ Adverse Effects

Non-Pharmacologic

Dyspnea

Respiratory

Opioids (e.g., morphine)

Benzodiazepines (e.g.,
lorazepam) for dyspnea due to
anxiety

CNS-related effects (drowsiness,
dizziness), constipation, nausea,
respiratory depression
(concomitant opioid &
benzodiazepine use)

Inhaled albuterol:

Intervention(s)

e Meditation

o Mindfulness

e Bedside fan

o Elevate head of bed

e Noninvasive
ventilation (e.g.,

insufficienc
g e Questionable benefit since o . bilevel positive airway
. Agitation, tachycardia
problem is muscle weakness, pressure (BPAP))
not bronchoconstriction e Tracheostomy
. e Meditation
] e Lorazepam CNS-related effects, respiratory .
Anxiety . . . e Mindfulness
e Clonazepam depression with concomitant
. - e Aromatherapy
e Buspirone opioid use )
e Music therapy
Sialorrhea o Amitriptyline (Elavil®) . . . e Portable suction
i R Drowsiness, delirium, fall risk .
(mild) e Nortriptyline (Pamelor®) devices
e Salivary gland
e Atropine . L . yg. .
. Xerostomia, constipation, urinary OnabotulinumtoxinA
Sialorrhea e Glycopyrrolate

(mod-severe)

e Hyoscyamine
e Scopolamine transdermal

retention, blurred vision,
confusion

(Botox®) injection®*
e Salivary gland
irradiation therapy

. Guaifenesin Minimal with standard dosing ¢ Hydr?t!(?n . .
Thickened e Humidification of air
secretions e Nebulized sodium chloride Bronchospasm, anaphylactoid e Reduce dairy intake

e Nebulized acetylcysteine reactions e Cough assist device
o Modafinil (give in the
morning) Headache*, nausea*, decrease
e Methylphenidate (give in the | appetite, HTN )
. e Energy conservation
morning) ’ )
e Adaptive equipment
Fatigue Hyperglycemia, HTN, increased to optimize function
i i i i77i * e.g., cane, walker
o s 0 G appetite, weight gain, dizziness (e.g _ )
. e Sleep hygiene
morning) (*riluzole adverse effects as well; if
patient still taking, consider
discontinuing.)
e Baclofen
¢ T|zan|d|r.1e e CNS-related effects )
e Alternatives , . e Range of motion
) o Fatigue, hypotension, ) e
.. . o Cyclobenzaprine . exercises (positioning
Spasticity (stiff xerostomia .
o Dantrolene & stretching)
muscles) ¢ Do not stop therapy abruptly

o Levetiracetam
o Carbamazepine

OnabotulinumtoxinA (Botox®)
injection

CNS-related effects

e Massage
e Pool therapy
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o CNS-related effects
¢ Do not stop therapy abruptly * Range of motion
exercises (positioning
& stretching)
Mexiletine Nausea, tremors e Massage

e Pool therapy

Baclofen, Benzodiazepines

Muscle cramps | Gabapentin CNS-related effects
& fasciculation

Magnesium, Vitamin E Diarrhea
Non-opioids: e Determine underlying
e Naproxen cause
® Meloxicam e Physical and
e |[buprofen Oral NSAIDs: ocZupationaI therapy
. . Gl ulceration, Gl bleeding, .
e Diclofenac topical . e Positioning and
. ) ) dyspepsia .
e Lidocaine topical stretching
Pain e Acetaminophen e Pool therapy
e Massage
Opioids: Constipation, histamine release, | ® Acupuncture
e Morphine IR CNS-related effects, respiratory e Warm/cold
e Morphine ER depression (concomitant compresses
e Fentanyl benzodiazepine use) e Meditation

e Mindfulness

Fatigue, diarrhea, falls, headache,

Dext thorphan-quinidi {hat
extromethorphan-quinidine constipation, dysphagia, dizziness

Pseudobulbar ?elgcﬁve serotonin reuptake Patient'/family
affect (PBA) |nh|b|t9rs (SSRIS) such as Gl-related, fatigue, confusion, education and
sertraline, escitalopram or . ; awareness
others as treatment for xerostomia, hyponatremia
depression or anxiety
CAREGIVER SUPPORT

Persons with ALS need 24/7 support. It is important that caregivers providing that support are equipped with resources
on understanding the disease and how to navigate and prepare for what’s ahead. Organizations like the ALS Association
provide educational resources along with access to local and online support groups that celebrate networking amongst
other caregivers.'’

KEY TAKEAWAYS

ALS is a rare, terminal, progressively degenerative disease affecting the muscles involved in swallowing, speaking,
breathing, and ambulation. Disease-modifying therapies, such as riluzole, provide little benefit at the end of life and may
contribute to medication burden, adverse effects and drug interactions. Medical management should prioritize the most
bothersome symptoms at this stage including dyspnea, anxiety, and sialorrhea. Most patients with ALS succumb to
respiratory failure while enrolled in hospice and it is not uncommon for some to deteriorate suddenly.® A multimodal
approach to care including symptom management, non-pharmacologic interventions, psychosocial, spiritual, and
practical support to both patients and their caregivers prove the most beneficial to achieve comfort goals.?
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LEARN MORE ABOUT ALS
Enclara Palliative Pearls

e Managing Excessive Secretions in Amyotrophic Lateral Sclerosis (ALS)

Palliative Care Network of Wisconsin Fast Facts

e Pharmacologic Management Strategies in ALS

e Non-Pharmacologic Management Strategies in ALS

e Management of Sialorrhea in ALS

e Management of Respiratory Failure in ALS

e Nutrition for Patients with Amyotrophic Lateral Sclerosis (ALS)

GeriPal Podcast

e Amyotrophic lateral sclerosis (ALS) — What every Geriatrician and Palliative Care Clinician Should Know
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https://enclarapharmacia.com/palliative-pearls/managing-excessive-secretions-amyotrophic-lateral-sclerosis-als
https://www.mypcnow.org/fast-fact/pharmacologic-management-strategies-in-als/
https://www.mypcnow.org/fast-fact/non-pharmacologic-management-strategies-in-als/
https://www.mypcnow.org/fast-fact/management-of-sialorrhea-in-als/
https://www.mypcnow.org/fast-fact/management-of-respiratory-failure-in-als/
https://www.mypcnow.org/fast-fact/nutrition-for-patients-with-amyotrophic-lateral-sclerosis-als/
https://geripal.org/amyotrophic-lateral-sclerosis-als-what-every-geriatrician-and-palliative-care-clinician-should-know/
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