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ABSTRACT: Patients with amyotrophic lateral sclerosis (ALS)
have high symptom burdens, including pain, fatigue, dyspnea,
and sialorrhea, and they must make difficult decisions about the
use of life-prolonging therapies, such as long-term mechanical
ventilation. The impact of ALS is also felt by family caregivers
who often struggle to meet the heavy physical, financial, and
emotional demands associated with the illness. Expert multidis-
ciplinary care may improve both quality and length of life of
patients with ALS. However, although advances have been
made in the treatment of some symptoms, others, including
pain management, remain poorly studied. Involvement of pallia-
tive care specialists as part of the ALS multidisciplinary team is
recommended, as we continue to work toward improving the
quality of life for patients and their families.

Muscle Nerve 45: 1–8, 2012

Amyotrophic lateral sclerosis (ALS) is a progres-
sive, incurable neuromuscular disorder with an
incidence of about 2 per 100,000 person-years.
Patients with ALS have high symptom burdens,
including pain, fatigue, dyspnea, and sialorrhea. The
emotional and spiritual challenges to these patients
are also profound and include loss of independence,
declining ability to communicate, and demoraliza-
tion. They must make difficult decisions about the
use of life-prolonging therapies; such decisions are
in many ways more complex than those faced by
other patients with life-limiting illnesses. The impact
of this disease is also felt by family caregivers who
often struggle to meet the heavy physical, financial,
and emotional demands associated with the func-
tional decline that is the hallmark of ALS.

Riluzole, which may prolong survival by 3–6
months, is currently the only disease-modifying
agent approved by the U.S. Food and Drug Admin-
istration (FDA) for the treatment of ALS.1 By defi-
nition, much of the care provided to ALS patients
is palliative in nature, which involves helping
patients and families cope with the symptoms of
the disease, improving quality of life and func-

tional status, and helping them make decisions
about goals of care.2,3 The purpose of this study is
to review the data on management of common
ALS-related symptoms, examine issues related to
decision-making about the use life-prolonging
technology, and assess the role of palliative care
specialists in the treatment of ALS patients across
the spectrum of the disease.

PAIN

Incidence and Impact. ALS patients have pain
from a variety of causes, some of which are incom-
pletely understood. Muscle atrophy and weakness
may result in postural imbalance and cause pain in
the muscles and joints as they compensate for
more affected areas. Loss of the muscle mass
ensheathing bones and joints can lead to more
pressure and pain. Small discomforts, which might
be relieved by position changes, become magnified
when patients cannot move or turn, and these
become even worse if patients have difficulty com-
municating their needs to caregivers.4 Pain from
muscle cramping and spasticity is also common.5

The reported incidence of pain has been shown
to vary from 19% to 80%,4–9 and both incidence
and severity tend to increase as the disease pro-
gresses.10 Ganzini et al. interviewed 100 ALS
patients about their symptoms, suffering, and quality
of life and found that uncontrolled pain was fairly
common. The median physical pain score as
reported by the patients was 2 on a scale of 1–6;
however, 19% rated their pain as �4. Patients with
more pain were likely to report more suffering from
their disease. In the final month of life, caregivers
reported that their loved ones experienced increas-
ing pain: on average, they rated a 4 on the 1–6 scale,
with 30% of caregivers indicating a score of �5.6

Treatment. Recommendations for the treatment
of pain in ALS patients are based on expert opin-
ion because virtually no clinical trials have been
done for the management of this symptom. The
1999 AAN ALS practice parameter noted the lack
of evidence in this area.11 A 2009 update of this pa-
rameter failed to identify any controlled studies on
this topic during the intervening years.12 Similarly, a
Cochrane Review of drug treatment for ALS-related
pain in 2008 indicated no randomized, or quasi-
randomized studies of pain and no well-designed
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observational studies of the efficacy of medications
to treat pain.8 Position changes, padding of painful
areas, and stretching and massaging of stiff limbs
are non-pharmacological methods commonly used
to decrease musculoskeletal pain, cramping, and
stiffness. No data exist to support these practices.
Expert recommendations for drug treatment of
ALS pain suggest starting with non-steroidal anti-
inflammatory drugs (NSAIDs), acetaminophen,
and physiotherapy, and using opioids if these are
ineffective.13

Several studies have addressed the issue of pain-
ful muscle cramping and spasticity, which are
sometimes treated as separate topics from other
types of pain in ALS. Baclofen, dantrolene, qui-
nine, diazepam, gabapentin, and tizanidine have
been commonly prescribed for these symptoms in
ALS, much as they are used in multiple sclerosis
and cerebral palsy.14,15 The FDA has issued a warn-
ing about the use of quinine due to safety con-
cerns.16 Tizanidine may have efficacy in the treat-
ment of spasticity in multiple sclerosis.17 A clinical
trial of gabapentin for the primary treatment of
ALS measured pain and muscle cramping as a sec-
ondary outcome. No symptomatic or functional
benefits were noted.5 One double-blind study of
oral baclofen for ALS-related spasticity done in
1979 failed to show benefit;18 however, a case series
of intrathecal baclofen pumps in 8 ALS patients
with severe spasticity-related pain reported that 6 of
the 8 (75%) patients had significant pain relief, and
3 had complete resolution of pain. The average
reduction in pain scale was 54% after placement of
the pump.19 The value of exercise in the treatment
of spasticity in ALS patients is unclear. One study of
a personalized exercise program in the treatment of
ALS-related spasticity showed benefit at 3 months,
but this was not statistically significant.20

MOOD DISORDERS IN ALS

Incidence and Impact. Difficulties in diagnosing
depression in patients with chronic medical condi-
tions are well known. Many common depression
rating scales (such as the Beck Depression Inven-
tory and the Hamilton Depression Rating Scale)
include somatic markers of depression. Tools rely-
ing on these symptoms may overestimate the preva-
lence of depression in ALS patients for whom
insomnia, fatigue, appetite, and weight loss are
part of their underlying medical illness.21,22 On
the other hand, clinicians may underestimate
depression in the belief that a depressed mood is
an inevitable reaction to being diagnosed with a
life-threatening illness, a misapprehension that is
at odds with careful studies.23 Given these difficul-
ties it is not surprising that the prevalence of
depression in ALS has been reported to be as low

as 8% and as high as 75%.24 Studies using the ALS
Depression Inventory (ADI-12), an ALS-specific
depression rating scale, have indicated rates of
clinically significant depression ranging from 28%
to 48%.20,25

Physical symptoms can be mistaken for depres-
sion in ALS, but they may also be a cause of mood
disorders. Dyspnea in late-stage ALS can cause anxi-
ety,12 and depression may be associated with uncon-
trolled pain or other physical symptoms.26 Further-
more, ALS patients may experience profound
fatigue due to insomnia, medication, and worsening
respiratory function, and this symptom is associated
with anhedonia and depressed mood.10,27

Depression must also be distinguished from
pseudobulbar affect. Pseudobulbar affect (PBA), or
emotional lability, consists of episodes of laughing
and crying, which are uncontrollable, stereotyped,
and sometimes inappropriate in the context of the
situation. In comparison to depressed patients,
those with PBA have crying episodes that are exces-
sive compared with the underlying emotion. PBA
occurs in up to 50% of ALS patients.28

Finally, the existential despair some patients
feel in the face of their illness may be poorly
described by the word depression. Despairing
patients are not just depressed; they experience an
overwhelming sense of demoralization, hopelessness,
and loss of meaning in the face of their mortal-
ity.22,29,30 This feeling of despair is seen more often
in patients who feel that they are a burden to their
caregivers. Despairing patients are more likely to
consider assisted suicide than others with ALS.22,25

Treatment. The most recent AAN practice param-
eter11 notes that there are no controlled trials on
the treatment of depression or anxiety in ALS,
although at least one study suggested that depres-
sion is treatable even in the end stages of this ill-
ness.19 Choice of antidepressant should be tailored
to the patient’s symptoms. Tricyclic antidepressants
can be used for sialorrhea as well as mood,
although the doses required for antidepressant
effect are associated with an increased side effect
profile compared with other medications.31

Patients who have anxiety or insomnia may benefit
from an antidepressant that promotes sleep (such
as amitryptiline, trazodone, or mirtazipine).32,33

Ritalin and modafinal are medications that have
been used to treat fatigue in cancer and multiple
sclerosis and may act as antidepressants as well.34–38

Modafinal may improve fatigue in ALS, although its
efficacy as an antidepressant in this context is not
known.39,40 PBA has been shown to respond to
treatment with a variety of antidepressants,41–45

although most studies have been done in patients
whose PBA was the result of multiple sclerosis
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(MS), stroke, or other brain injuries not related to
ALS. A fixed combination of dextromethorphan
and quinidine has been shown to be effective in
ALS-related PBA.46 This formulation has been
approved by the FDA and is marketed in the USA
under the trade name Nuedexta.

SIALORRHEA

Incidence and Impact. About 50% of ALS patients
experience significant sialorrhea; 20% have moder-
ate to severe symptoms.47 In normal adults 1–1.5
liters of saliva are secreted daily, mainly by the pa-
rotid and submandibular glands. ALS patients may
have sialorrhea due to inability to manage their
saliva, decreased ability to swallow, and difficulties in
maintaining head posture and closing the mouth.
Patients with marked sialorrhea may have dimin-
ished quality of life due to aspiration of saliva, which
leads to coughing and choking. They may have trou-
ble sleeping due to worsening aspiration in the re-
cumbent position, and increased difficulty using
non-invasive positive pressure ventilation (NIPPV).
Saliva can cause facial irritation and skin breakdown.
Finally, excessive drooling can be embarrassing, lead-
ing patients to avoid social interaction.

Several sialorrhea scales have been developed.
Some of these scales are quantitative, measuring
volume of saliva flow.48–50 Others measure the
amount of saliva more qualitatively, such as the sal-
ivation subsection of the revised ALS Functional
Rating Scale (ALSFRS-R),51 or the impact of sialor-
rhea on quality of life and ability to function, such
as the Drooling Impact Scale52 and the Global
Impression of Change Scale.43 Objective measures of
saliva volume are not sufficient to assess the impact
of sialorrhea treatments on quality of life, because
interventions that decrease sialorrhea may have
unacceptable side effects. In the clinical setting, use
of the ALSFRS-R or a quality-of-life (QOL) scale are
likely to be sufficient to evaluate the need for inter-
vention and to document response to treatment.

Treatment. Non-pharmacological means of treat-
ing sialorrhea include positioning and suctioning.
A variety of anti-cholinergic medications are used
to treat sialorrhea, including glycopyrrolate, ami-
triptyline, atropine, hyoscyamine, and transdermal
scopolamine. Most of the evidence regarding use
of these drugs is based on research done in non-
ALS patient populations, including children with
developmental delays and patients with head and
neck cancer10,11; however, data from the National
ALS Patient CARE database suggest that about
70% of patients treated with these medications
receive some benefit.42 Side effects of anticholiner-
gic medications include sedation and delirium,
which are especially common in elderly patients.53

Furthermore, the medications may cause thickening

of mucous secretions in the lungs and throat, which
for some patients is worse than sialorrhea. Cough
assist devices and guafenisen may increase the abil-
ity of patients to mobilize secretions and thus
improve tolerability of anticholinergic drugs.54

For patients who do not respond to anticholi-
nergic agents or who have unacceptable side effects,
some data support the use of botulinum toxin
injected into the parotid and submandibular glands
for patients with ALS and other conditions, such as
Parkinson disease.43,55–57 Although earlier studies
have raised concerns about possible side effects,
including worsening of dysphagia and chewing diffi-
culties,58,59 no significant adverse effects were
reported in more recent studies,43 in which injec-
tions were done under electromyographic guidance.

Low-dose radiation has also been used to treat
ALS patients who have severe sialorrhea. In case
reports, 8-Gy radiation in one dose seemed as effec-
tive in producing clinical benefit as higher doses.
Potential side effects include thickened secretions,
radiation dermatitis (which should be minimal at
this low dose of radiation), and sore throat.60,61

DYSPNEA AND RESPIRATORY FAILURE

Incidence and Impact. As ALS progresses, most
patients will have worsening shortness of breath.
For patients who do not elect to use long-term me-
chanical ventilation (LTMV), worsening dyspnea
has been cited as a cause of suffering in 56–82%
in the last month of life.9,62 Severe dyspnea is asso-
ciated with increased anxiety and insomnia, which
are common in ALS and a cause of distress for
both patients and caregivers.63,64 Fear of this symp-
tom has been cited by patients who have requested
assisted suicide.65

Treatment. Non-invasive positive pressure ventila-
tion (NIPPV) has been shown in many studies to
improve life expectancy and QOL in patients with
a forced vital capacity (FVC) of <50%.10,12,66,67

Patients who use NIPPV live an average of several
months longer than those who do not.68 In addi-
tion, they may have less dyspnea, daytime fatigue,
and insomnia. These benefits may persist even as
the disease continues to progress.69

Despite benefits in both quality and quantity of
life, many patients do not use NIPPV. One study
indicated that only about 9% of patients with an
FVC of <40% predicted were using NIPPV sup-
port.42 Although these numbers increased in the
years after the publication of the ALS practice pa-
rameter in 1999 (from 9% to 21%), use of NIPPV
remains far below recommended levels.70 The rea-
sons for this are unclear; however, in the ALS
CARE study group report, about half of patients
with an FVC of <40% who were not using NIPPV
were offered this intervention but refused or did
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not tolerate it. Patients with loss of bulbar tone or
severe sialorrhea may have reduced tolerance for
NIPPV.71 Those with ALS-related frontotemporal
lobar dementia (FTLD) are less likely to comply
with NIPPV.72 Patients who are more severely
orthopneic or dyspneic may also be more likely to
comply with NIPPV.73

For patients who refuse NIPPV or whose symp-
toms are otherwise incompletely controlled, opioids,
especially morphine, are often recommended for
the treatment of severe dyspnea. Morphine has
been shown to be safe and effective in dyspnea
related to cancer, congestive heart failure (CHF),
chronic obstructive pulmonary disease (COPD),
and other life-limiting illnesses,74,75 and use of mor-
phine, even in patients with respiratory failure, does
not seem to hasten death.76 Although clinicians
may be concerned about the possibility of mor-
phine causing respiratory depression in this patient
population, one study of 6 dyspneic ALS patients
indicated that morphine administration resulted
in symptomatic improvement and decreased res-
piratory rate without decreased oxygenation or
increased PCO2.77 Appropriate use of opioids to
treat dyspnea in ALS patients is therefore likely to
be safe, as long as clinicians follow the ‘‘sedation
precedes respiratory depression’’ rule.78 This clinical
rule states that opioids will tend to produce seda-
tion prior to decreasing respiratory drive and that
serial assessment of level of consciousness can help
clinicians avoid dangerous doses of opioids.

Patients who elect to receive LTMV generally
do not suffer from dyspnea. If they choose to be
withdrawn from ventilatory support they should be
medicated appropriately with sedatives and opioids
to prevent severe air hunger and suffering during
the process.79,80

DECISION-MAKING IN ALS

Patients with ALS and their families face difficult
choices as the disease progresses. Although ALS is
incurable, it is different in some respects from
other life-limiting illnesses. Patients whose cancer
is incurable may still have many therapeutic
options to treat their disease. Many choose to
undergo treatments that may prolong life for only
a few months.81 On the other hand, if their disease
does not respond to treatment, cardiopulmonary
resuscitation (CPR) and mechanical ventilation
(MV) are usually ineffective to prevent death from
progression of their underlying malignancy, and
the nature of the disease is such that long-term
survival on MV is rarely an option.82 ALS patients
have far fewer choices for treatment of the under-
lying illness. However, when they develop life-
threatening respiratory failure, LTMV can prolong
life for more than 10 years.83 Patients who intend to

prolong their life in this manner must remain venti-
lated, and will continue to have disease progression.
ALS patients and their families must therefore con-
template not whether their life can be prolonged,
but whether life prolonged in this way is worth liv-
ing. In fact, the use of LTMV by ALS patients is rare
in this country84 (<10% of patients); it is much
more common in other countries, such as Japan.
Increased rates of LTMV in Japan have been attrib-
uted to a culture in which physicians and family
members traditionally take the lead in decision-mak-
ing and are expected to do everything possible to
prolong the life of the patient. The fact that the Jap-
anese government covers all costs of home mechani-
cal ventilation may play a role as well.85,86

Historically, many ALS patients on LTMV have
been intubated without prior consideration of
their wishes.86–88 Because patients may undergo a
progressive decline in the ability to communicate
due to dysarthria and ALS-related FTLD, early dis-
cussion is crucial. This is especially true because,
once intubated, most ALS patients cannot be
weaned from ventilatory support and would need
to make the more difficult decision about whether
to discontinue MV. Physicians may fear that discus-
sing end-of-life care would lead patients to feel
anxious or hopeless, and for this reason many
avoid introducing the topic, waiting until the
patient broaches the issue.89,90 However, studies
show that ALS patients want and need informa-
tion, are open to discussing their options, and
believe that the physician should initiate the con-
versation.91,92 In 1996, a study of 75 ALS patients
on LTMV showed that most were intubated emer-
gently and were ill-prepared to make an informed
decision at the time of initiation of MV.89 One
fourth of the patients were unaware of the inevita-
bility of respiratory failure, and less than half had
discussed wishes regarding life support with their
doctors. This situation seems to have improved,
and more recent data suggest that ALS patients
may have such discussions with their doctors at a
rate higher than patients with advanced cancer.9,90

How can we help patients with ALS and their
families make decisions about life-prolonging inter-
ventions? Educational materials about LTMV are
available,93,94 but the value of various tools in pro-
viding education about choices and/or helping
decision-making has not been studied. Patients’
decisions regarding LTMV in ALS have been
shown to also correlate with concerns about the
burden of care placed on family members.30

LTMV at home is much more acceptable to
patients than LTMV in a facility83; in practice, how-
ever, home ventilation is an option only for those
with the financial and social resources to have 24-
hour, highly skilled care.79 For this reason,
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educational materials and discussions with clini-
cians should include realistic information about
topics such as insurance coverage and caregiving
issues that affect the feasibility of home LTMV.
Finally, because the decision to initiate LTMV also
correlates strongly with the attitude of the physi-
cian who discusses this issue,95 care should be
taken to ensure that educational materials provide
a variety of perspectives on this choice.

In addition to educational materials specifically
designed for ALS patients, a variety of advance medi-
cal directives are available to the general population.96

These documents allow patients to state, in advance
of incapacity, their wishes for CPR, MV, and other
forms of life support, such as gastrostomy tubes. Most
advance directives also allow patients to name a surro-
gate decision-maker. Because even patients who desire
LTMV may want withdrawal of ventilatory support if a
‘‘locked-in’’ state or cognitive decline occurs,83 docu-
mentation of these wishes beforehand is crucial, and
advance medical directives can be very useful for this
purpose. However, these documents tend to be quite
general, do not address the specific issues ALS
patients face, and may not be sufficient by themselves
to guide patients and families.

The decision to withdraw MV in the patient
receiving LTMV is extremely challenging. When the
patient is unable to communicate and has not clearly
documented his or her choices in advance, there
may be conflict about whether withdrawal is in ac-
cordance with the patient’s wishes, with or without
ventilation. Although no data exist on how best to
guide these decisions, consultation with ethics and/
or palliative care services may help ensure that all
aspects of this decision have been considered. Sup-
port should be offered to family members and staff.

ALS AND PALLIATIVE CARE

Since the publication of the ALS practice parame-
ter in 1999, increased utilization of multidiscipli-
nary clinics has improved quality of life for many
ALS patients. However, many patients continue to
suffer from uncontrolled symptoms97 and struggle
to make decisions about life-prolonging therapies.
Although research has provided new options for
treatment of some symptoms,40,46 others, such as
ALS-related pain, remain poorly understood.8,12

Palliative care is a medical specialty the focuses on
symptom management and medical decision-mak-
ing for patients who are facing life-limiting illnesses.
Early involvement of palliative care services into
ALS care has been suggested98–100 as a method for
improving symptom control and quality of life for
ALS patients and their families across the trajectory
of this illness. This approach has shown benefits in
the care of cancer patients.101 In the USA and else-
where, however, palliative care specialists have gen-

erally been involved with ALS patients only during
the terminal phases of their disease,102 when hos-
pice care is contemplated or when decisions about
withholding or withdrawing LTMV are being made.
Inclusion of palliative care as part of a multidiscipli-
nary team approach would be one way to integrate
care across the continuum of the illness.103

How might this change benefit ALS patients?
Although not every patient with ALS needs pallia-
tive care involvement at initial diagnosis, those
with increasing symptoms might benefit from this
intervention. Neurologists and palliative care physi-
cians both have experience in treating the type of
symptoms facing patients with ALS, but they have
slightly different areas of expertise.103 Neurologists
are likely to be more familiar with the treatment of
sialorrhea, PBA, and spasticity, which are common
in the patient populations they treat. Palliative
care physicians may be more comfortable with
management of pain and dyspnea, and especially
with the use of opioids and benzodiazepine medi-
cations for these conditions, due to their treatment
of cancer patients. Combining these perspectives
may provide more attention to the full range of
symptoms ALS patients face at every phase of their
illness, and help address the well-documented suf-
fering associated with this disease.30,63–65

As a palliative care physician, I will note that
there are challenges to working with patients in
the ALS clinic. In working with cancer patients
whose symptoms are poorly controlled, our team
will often see patients every few weeks. ALS
patients, however, often come from long distances
to be seen in the ALS specialty clinic, and are usu-
ally seen in such a clinic only every 3–6 months. Infre-
quent visits are the norm for several reasons: as the
disease progresses it becomes more difficult to trans-
port the patient and, unlike chemotherapy, riluzole
therapy does not require frequent visits for monitor-
ing or administration. Active management of symp-
toms like pain or dyspnea and gauging response to
treatment in a timely manner are more challenging
for this reason. The use of telemedicine may be one
way to overcome this structural barrier.104

As the illness progresses, physical symptoms of
the disease intensify. Psychological distress in ALS
patients and their caregivers also increases.30 Deci-
sions about gastrostomy tube placement and the
use of MV must be made. Coordinated care, pro-
viding aggressive symptom management, and sup-
port for decision-making all become critical, and
integration of palliative care into the multidiscipli-
nary team approach may be especially beneficial at
this point.105,106 For patients choosing to forgo
LTMV, palliative care clinicians working as part of
the ALS multidisciplinary team could facilitate the
appropriate and timely utilization of hospice
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services.103 As noted by others,10 difficulties in
accessing hospice care are common for ALS
patients. Hospice eligibility criteria are strict,
requiring patients to have a life expectancy of 6
months or less, whereas the functional decline and
intense caregiving needs of ALS patients is such
that they might benefit from these services for far
longer than that 6-month time-frame.106,107 The
per-diem rate structure for hospice care makes pro-
vision of necessary equipment, such as power wheel-
chairs (with an average cost of $26,404108), prohibi-
tive, and lack of familiarity with modalities like
NIPPV may lead hospices to refuse ALS patients
who utilize them. Hospices, possibly having limited
experience with ALS patients, often need education
about their care, and the ALS team may benefit
from a better understanding of hospice services. Pal-
liative care physicians working with the ALS team
may help to bridge this divide. This collaboration
may also help improve the quality of the care ALS
patients receive once they are admitted to hospice
by enhancing communication between hospice
agencies and the ALS team. Finally, palliative care
clinicians and ALS providers should work together
to advocate for needed changes in the hospice Med-
icare benefit so that it more adequately meets the
patient’s needs.

In addition to clinical collaboration, further
improvements in the QOL of ALS patients and
their families will require ongoing research. Pallia-
tive care physicians, whose research is focused on
end-of-life decision-making and the management
of symptoms like pain and dyspnea in other
patient populations, have a common agenda with
the neurologists, pulmonologists, and other mem-
bers of the core ALS team. Research informed by
the differing yet complementary perspectives of
these professionals will be beneficial in increasing
the evidence base about issues that remain sparsely
studied even 10 years after the publication of the
first ALS practice parameter13 and may help in
continuing to improve treatment of this illness.
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ity of the ALS Depression Inventory (ADI-12)—a new screening
instrument for depressive disorders in patients with amyotrophic
lateral sclerosis. J Affect Disord 2008;109:213–219.

26. Albert SM, Rabkin JG, Del Bene ML, O’Sullivan I, Tider T, Row-
land LP, et al. Wish to die in end-stage ALS. Neurology 2005;65:
68–74.

27. Lou J-S, Reeves A, Benice T, Sexton G. Fatigue and depression are
associated with poor quality of life in ALS. Neurology 2003;60:
122–123.

28. Rosen HJ, Cummings J. A real reason for patients with pseudobul-
bar affect to smile. Ann Neurol 2007;61:92–96.

29. Ganzini L, Silveira MJ, Johnston WS. Predictors and correlates of in-
terest in assisted suicide in the final month of life among ALS
patients in Oregon and Washington. J Pain Symp Manag 2002;3:
312–317.

30. Olney RK, Lomen-Hoerth C. Exit strategies in ALS: an influence of
depression or despair? Neurology 2005;65:9–10.

31. Simon GE, VonKorff M, Heiligenstein JH, Revicki DA, Grothaus L,
Katon W, et al. Initial antidepressant choice in primary care effec-
tiveness and cost of fluoxetine vs tricyclic antidepressants. JAMA
1996;275:1897–1902.

32. Saletu-Zyhlarz GM, Anderer P, Arnold O, Saletu B. Confirmation of
the neurophysiologically predicted therapeutic effects of trazodone
on its target symptoms depression, anxiety and insomnia by post-
marketing clinical studies with a controlled-release formulation in
depressed outpatients. Neuropsychobiology 2003;48:194–208.

6 ALS and Palliative Care MUSCLE & NERVE March 2012



33. Hinshaw DB, Carnahan JM, Johnson DL. Depression, anxiety, and
asthenia in advanced illness. J Am Coll Surg 2002;195:271–277.

34. Rammohan KW, Rosenberg JH, Lynn DJ, Blumenfeld AM, Pollak
CP, Nagaraja HN. Efficacy and safety of modafinal (Provigil) for
the treatment of fatigue in multiple sclerosis: a two centre phase 2
study. J Neurol Neurosurg Psychiatry 2002;72:179–183.

35. Terzoudi M, Gavrielidou O, Heilakos G. Fatigue in multiple sclero-
sis. Evaluation and a new pharmacological approach. Neurology
2000;54(suppl 3):A61.

36. Blackhall LJ, Petroni G, Shu J, Baum L, Farace E. A pilot study eval-
uating the safety and efficacy of modafinil for cancer-related fa-
tigue. J Palliat Med 2009;12:433–439.

37. Fava M, Thase ME, Debattista C. A multi-center, placebo-controlled
study of modafinal augmentation in partial responders to selective
serotonin reuptake inhibitors with persistent fatigue and sleepiness.
J Clin Psychiatry 2005;66:85–93.

38. Iop A, Manfredi AM, Bonura S. Fatigue in cancer patients receiving
chemotherapy: an analysis of published studies. Ann Oncol 2004;
15:712–720.

39. Carter GT, Weiss MD, Lou J-S, Jensen MP, Abresch RT, Martin TK,
et al. Modafinil to treat fatigue in amyotrophic lateral sclerosis: an
open label pilot study. Am J Hosp Palliat Care 2005;22:55.

40. Rabkin JG, Gordon PH, McElhiney M, Rabkin R, Chew S, Mitsu-
moto H. Modafinil treatment of fatigue in patients with ALS: a pla-
cebo controlled study. Muscle Nerve 2009;39:297–303.

41. Schiffer RB, Herndon RM, Rudick RA. Treatment of pathologic
laughing and weeping with amitriptyline. N Engl J Med 1985;312:
1480–1482.

42. Seliger GM, Hornstein A, Flax J, Herbert J, Schroeder K. Fluoxetine
improves emotional incontinence. Brain Inj 1992;6:267–270.

43. Andersen G, Vestergaard K, Riis JO. Citalopram for post-stroke
pathological crying. Lancet 1993;342:837–839.

44. Robinson RG, Parikh RM, Lipsey JR, Starkstein SE, Price TR. Patho-
logical laughing and crying following stroke: validation of a mea-
surement scale and a double-blind treatment study. Am J Psychiatry
1993;150:286–293.

45. Burns A, Russell E, Stratton-Powell H, Tyrell P, O’Neill P, Baldwin R.
Sertraline in stroke-associated lability of mood. Int J Geriatr Psychia-
try 1999;14:681–685.

46. Brooks BR, Thisted RA, Appel SH, Bradley WG, Olney RK, Berg JE,
et al., for the AVP-923 ALS Study Group. Treatment of pseudobulbar
affect in ALS with dextromethorphan/quinidine: a randomized trial.
Neurology 2004;63:1364–1370.

47. Bradley WG, Anderson F, Bromberg M, Gutmann L, Harati Y, Ross
M, et al. Current management of ALS: comparison of the ALS
CARE database and the AAN practice parameter. Neurology 2001;
57:500–504.

48. Jackson CE, Gronseth G, Rosenfeld J, Barohn RJ, Dubinsky R,
Simpson CB, et al. Randomized double-blind study of botulinum
toxin type B for sialorrhea in ALS patients. Muscle Nerve 2008;39:
137–143.

49. Kohler PF, Winter ME. A quantitative test for xerostomia. Arthritis
Rheum 1985;28:1128–1132.

50. Pal PK, Calne DB, Calne S, Tsui JK. Botulinum toxin A as treatment
for drooling saliva in PD. Neurology 2000;54:244–247.

51. Cederbaum JM, Stambler N, Malta E, Fuller C, Hilt D, Thurmond
B, et al. The ALSFRS-R: a revised ALS Functional Rating Scale that
incorporates assessments of respiratory function. J Neurol Sci 1999;
169:13–21.

52. Verma A, Steele J. Botulinum toxin improves sialorrhea and quality
of living in bulbar amyotrophic lateral sclerosis. Muscle Nerve 2006;
32:235–237.

53. Beers MH. Explicit criteria for determining potentially inappropri-
ate medication use by the elderly: an update. Arch Intern Med
1997;157:1531–1536.

54. Simmons Z. Management strategies for patients with amyotrophic
lateral sclerosis from diagnosis through death. The Neurologist
2005;11:257–270.

55. Lipp A, Trottenberg T, Schink T, Kupsch A, Arnold G. A random-
ized trial of botulinum toxin A for treatment of drooling. Neurol-
ogy 2003;61:1279–1281.

56. Giess R, Naumann M, Werner E, Riemann R, Beck M, Puls I, et al.
Injections of botulinum toxin A into the salivary glands improve sia-
lorrhoea in amyotrophic lateral sclerosis. J Neurol Neurosurg Psy-
chiatry 2000;69:121–123.

57. Lagalla G, Millevolte M, Capecci C, Provinciali M, Ceravolo MG.
Long-lasting benefits of botulinum toxin type B in Parkinson’s dis-
ease-related drooling. J Neurol 2009;256:563–567.

58. Bhatia KKP, Munchau A, Brown P. Botulinum toxin is a useful
treatment in excessive drooling of saliva. J Neurol Neurosurg Psy-
chiatry 1999;67:697.

59. Winterholler MGM, Erbguth FJ. Botulinum toxin for the treatment
of sialorrhoea in ALS; serious side effects of a transductal approach.
J Neurol Neurosurg Psychiatry 2001;70:406–425.

60. Harriman M, Morrison M, Hay J, Revonta M, Eisen A, Lentle B.
Use of radiotherapy for control of sialorrhea in patients with amyo-
trophic lateral sclerosis. J Otolaryngol 2001;30:242–245.

61. Andersen PM, Gronberg H, Franze L, Funegard U. External radiation of
the parotid glands significantly reduces drooling in patients with motor
neuron disease with bulbarparesis. J Neurol Sci 2001;191:111–114.

62. Mandler RN, Anderson FA Jr, Miller RG, Clawson L, Cudkowicz M,
Del Bene M, and the ALS C.A.R.E. Study Group. The ALS Patient
Care Database: insights into end of-life care in ALS. ALS Other
Motor Neuron Disord 2001;2:203–208.

63. Barthlena GM, Langeba DJ. Unexpectedly severe sleep and respira-
tory pathology in patients with amyotrophic lateral sclerosis. Eur J
Neurol 2000;7:299–302.

64. Bourke SC, Bullock RE, Williams TL, Shaw PJ, Gibson GJ. Noninva-
sive ventilation in ALS indications and effect on quality. Neurology
2003;61:171–177.

65. Maessen M, Veldink JH, van den Berg LH, Schouten HJ, van der
Wal G, Onwuteaka-Philipsen BD. Requests for euthanasia: origin of
suffering in ALS, heart failure, and cancer patients. J Neurol 2010;
257:1192–1198.

66. Piper AJ, Sullivan CE. Effects of long-term nocturnal nasal ventila-
tion on spontaneous breathing during sleep in neuromuscular and
chest wall disorders. Eur Respir J 1996;9:1515–1522.

67. Pinto AC, Evangelista T, Carvalho M, Alves MA, Sales Luis ML. Re-
spiratory assistance with a non-invasive ventilator (Bipap) in MND/
ALS patients: survival rates in controlled trials. J Neurol Sci 1995;
129(suppl):19–26.

68. Bourke SC, Tomlinson M, Williams TL, Bullock RE, Shaw PJ, Gib-
son GJ. Effects of non-invasive ventilation on survival and quality of
life in patients with amyotrophic lateral sclerosis: a randomised con-
trolled trial. Lancet Neurol 2006;5:140–147.

69. Lyall A, Donaldson N, Fleming T, Wood C, Newsom-Davis I, Polkey
MI, et al. A prospective study of quality of life in ALS patients
treated with noninvasive ventilation. Neurology 2001;57:153–156.

70. Bradley WG, Anderson F, Gowda N, Miller RG,and the ALS CARE
Study Group. Changes in the management of ALS since the publi-
cation of the AAN ALS practice 1999. ALS Other Motor Neuron
Dis 2004;5:240–244.

71. Aboussouan LS, Khan SU, Meeker DP, Stelmach K, Mitsumoto H.
Effect of noninvasive positive-pressure ventilation on survival in
amyotrophic lateral sclerosis. Ann Intern Med 1997;127:450–453.

72. Olney RK, Murphy J, Forshew D, Garwood E, Miller BL, Langmore
S, et al. The effects of executive and behavioral dysfunction on the
course of ALS. Neurology 2005;65:1774–1777.

73. Jackson C, Lovitt S, Gowda N, et al., and the ALS Care Study
Group. Factors correlated with NPPV use in ALS. Amyotroph Lat-
eral Scler 2006;7:80–85.

74. Bruera E, Macmillan K, Pither J, MacDonald RN. Effects of mor-
phine on the dyspnea of terminal cancer patients. J Pain Sympt
Manag 1990;5:341–344.

75. Clemens K, Klaschik E. Symptomatic therapy of dyspnea with strong
opioids and its effect on ventilation in palliative care. J Pain Sympt
Manag 2007;33:473–481.

76. Chan JD, Treece PD, Engleberg RA, Crowley L, Rubenfeld GD,
Steinberg KP, et al. Narcotic and benzodiazepine use after with-
drawal of life support: association with time to death? Chest 2004;
126:286–293.

77. Clemens KE, Klaschik E. Morphine in the management of dysp-
noea in ALS. A pilot study. Eur J Neurol 2008;15:445–450.

78. Walsh D, Rivera NI, Davis MP, Lagman R, Legrand SB. Strategies
for pain management: Cleveland Clinic Foundation guidelines for
opioid dosing for cancer pain. Support Cancer Ther 2004;1:
157–164.

79. Brody H, Campbell ML, Faber-Langendoen K, Ogle K. Withdrawing
intensive life-sustaining treatment—recommendations for compas-
sionate clinical management. N Engl J Med 1997;336:652–657.

80. Truog R, Cist AFM, Brackett SE. Recommendations for end-of-life
care in the intensive care unit: the ethics committee of the Society
of Critical Care Medicine. Crit Care Med 2001;29:2332–2348.

81. Donovan KA, Greene PG, Shuster JL, Partridge EE, Tucker DC.
Treatment preferences in recurrent ovarian cancer. Gynecol Oncol
2002;86:200–211.

82. Wallace SK, Ewer MS, Price KJ, Feeley TW. Outcome and cost
implications of cardiopulmonary resuscitation in the medical inten-
sive care unit of a comprehensive cancer center. Support Care Can-
cer 2002;10:425–429.

83. Hayashi H, Oppenheimer EA. ALS patients on TPPV. Totally
locked-in state, neurologic findings and ethical implications. Neu-
rology 2003;61:135–137.

84. Albert SM, Murphy PL, Del Bene ML, Rowland LP. A prospective
study of preferences and actual treatment choices in ALS. Neurol-
ogy 1999;53:278–283.

85. Borasio GD, Gelianas DF, Yanagisawa N. Mechanical ventilation in
amyotrophic lateral sclerosis: a cross-cultural perspective. J Neurol
1998;245(suppl 2):S7–S12.

ALS and Palliative Care MUSCLE & NERVE March 2012 7



86. Kaub-Wittemer D, Steinbuchel N, Wasner M, Laier-Groeneveld G,
Borasio G. Quality of life and psychosocial issues in ventilated
patients with amyotrophic lateral sclerosis and their caregivers.
J Pain Sympt Manag 2003;26:890–896.

87. Mitsumoto H, Rabkin J. Palliative care for patients with amyotro-
phic lateral sclerosis ‘‘prepare for the worst and hope for the best.’’
JAMA 2007;298:207–216.

88. Moss AH, Oppenheimer EA, Casey P, Cazzolli PA, Roos RP, Stock-
ing CB, et al. Patients with amyotrophic lateral sclerosis receiving
long-term mechanical ventilation: advance care planning and out-
comes. Chest 1996;110:249–255.

89. Curtis JR, Patrick DL. Barriers to communication about end-of-life
care in AIDS patients. J Gen Intern Med 1997;12:736–741.

90. Astrow AB, Sood JR, Nolan MT, Terry PB, Clawson L, Kub J, et al.
Decision-making in patients with advanced cancer compared with
amyotrophic lateral sclerosis. J Med Ethics 2008;34:664–668.

91. Munroe CA, Sirdofsky MD, Kuru T, Anderson ED. End-of-life deci-
sion making in 42 patients with amyotrophic lateral sclerosis. Respir
Care 2007;52:996–999.

92. Silverstein MD, Stocking CB, Antel JP, Beckwith J, Roos RP, Siegler
M. Amyotrophic lateral sclerosis and life-sustaining therapy:
patients’ desires for information, participation in decision making,
and life-sustaining therapy. Mayo Clin Proc 1991;66:906–913.

93. Ventilation: the decision making process: the Les Turner ALS
Foundation. Available from the ALS Association website: http://
www.alsa.org/resources/videos

94. Respiratory issues in ALS (amyotrophic lateral sclerosis) caregivers’
guide. http://www.als-mda.org/publications/alscare/ch3/

95. Moss AH, Casey P, Stocking CB, Roos RP, Brooks BR, Siegler M.
Home ventilation for amyotrophic lateral sclerosis patients: out-
comes, costs and patient, family and physician attitudes. Neurology
1993;43:438–443.

96. FiveWishes. http://www.agingwithdignity.org/catalog/
97. Borasio GD, Shaw PJ, Hardiman O, Ludolph AC, Sales Luis ML,

Silani V. Standards of palliative care for patients with amyotrophic
lateral sclerosis: results of a European survey. Amyotroph Lateral
Scler 2001;2:159–164.

98. Andersen PM, Borasio GD, Dengler R, Hardiman O, Kollewe K, Leigh
PN, et al. EFNS task force on management of amyotrophic lateral scle-
rosis: guidelines for diagnosing and clinical care of patients and rela-
tives; an evidence-based review with good practice points. Eur J
Neurol 2005;12:921–938.

99. Bede P, Oliver D, Stodart J. Palliative care in amyotrophic lateral
sclerosis: a review of current international guidelines and initiatives.
J Neurol Neurosurg Psychiatry 2011;82:413–418.

100. Ng L, Khan F, Mathers S. Multidisciplinary care for adults with
amyotrophic lateral sclerosis or motor neuron disease (review).
Cochrane Database Syst Rev 2009 Oct 7;(4)CD007425.

101. Temel JS, Greer JA, Muzikansky A, Gallagher ER, Admane SA, Jack-
son VA, et al. Early palliative care for patients with metastatic non–
small-cell lung cancer. N Engl J Med 2010;363:733–742.

102. Corr B, Frost E, Markey F. Access to palliative care services by Irish
ALS patients. Amyotroph Lateral Scler 2003;4:219–220.

103. Turner-Stokes L, Sykes N, Silber E, Khatri A, Sutton L, Young E.
From diagnosis to death: exploring the interface between neurol-
ogy, rehabilitation and palliative care in managing people with
long-term neurological conditions. Clin Med 2008;8:186–191.

104. Vitacca M, Comini L, Tentorio M, Trainini D, Fiorenza D, Morini R,
et al. A pilot trial of telemedicine-assisted, integrated care for
patients with advanced amyotrophic lateral sclerosis and their care-
givers. J Telemed Telecare 2010;16:83–88.

105. Ganzini L, Johnston WS, Silveira MJ. The final month of life in
patients with ALS. Neurology 2002;59:428–431.

106. Mitsumoto H, Bromberg M, Johnston W Promoting excellence in
end-of-life care in ALS. Amyotroph Lateral Scler 2005;6:145–154.

107. McCluskey L, Houseman G. Medicare hospice referral criteria for
patients with amyotrophic lateral sclerosis: a need for improvement.
J Palliat Med 2004;7:47–53.

108. Ward AL, Sanjak M, Duffy K, Bravver E, Williams N, Nichols M, et al.
Power wheelchair prescription, utilization, satisfaction, and cost for
patients with amyotrophic lateral sclerosis: preliminary data for evi-
dence-based guidelines. Arch Phys Med Rehabil 2010;91:268–272.

8 ALS and Palliative Care MUSCLE & NERVE March 2012






