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Abstract » Levodopa is the most effective
medication for the treatment

of motor symptoms in patients
with PD. A trial of levodopa may
be considered while awaiting
Sources of information Published guidelines on the management of PD were assessment by other specialists.
reviewed. Database searches were conducted to retrieve relevant research

articles published between 2011 and 2021. Evidence levels ranged from | to Ill.

Objective To provide family physicians with an approach to the management of
motor and nonmotor symptoms of Parkinson disease (PD).

» Although common, nonmotor
symptoms are often underrecognized
and undertreated in patients with PD.
This can negatively affect patients’
function and quality of life, and it
can increase hospitalization risk and
caregiver burden.

Main message Family physicians can play an important role in identifying and
treating motor and nonmotor symptoms of PD. Family physicians should initiate
levodopa treatment for motor symptoms if they affect function and if specialist
wait times are long, and they should be aware of basic titration approaches

and possible side effects of dopaminergic therapies. Abrupt withdrawal of
dopaminergic agents should be avoided. Nonmotor symptoms are common and
underrecognized and are a major factor in disability, quality of life, and risk of
hospitalization and poor outcomes for patients. Family physicians can manage
common autonomic symptoms such as orthostatic hypotension and constipation.
Family physicians can treat common neuropsychiatric symptoms such as
depression and sleep disorders, and they can help recognize and treat psychosis
and PD dementia. Referrals to physiotherapy, occupational therapy, speech
language therapy, and exercise groups are recommended to help preserve function.

Conclusion Patients with PD present with complex combinations of motor

and nonmotor symptoms. Family physicians should have basic knowledge of
dopaminergic treatments and their side effects. Family physicians can play
important roles in management of motor symptoms and particularly nonmotor
symptoms and can have a positive impact on patients’ quality of life. An
interdisciplinary approach involving specialty clinics and allied health experts
is an important part of management.

amily physicians have a substantial role to play in the management

of Parkinson disease (PD), in both early recognition of symptoms and

ongoing management. Family physicians may need to diagnose PD
and initiate treatment, especially when there are prolonged wait times for
specialist care, as reviewed in part 1 of this series.!

While traditional management focuses on motor symptoms, nonmotor
symptoms are highly prevalent in PD, with a dominant impact on patients’
quality of life and function.2® Family physicians, through longitudinal thera-
peutic relationships with patients with PD, are well positioned to identify and
manage patients’ nonmotor symptoms.

This paper aims to empower family physicians in basic management of
patients’ motor symptoms and to help with recognition and management
of common nonmotor symptoms.

Case description

Maria is a 65-year-old retired teacher. She presents to your office with a
complaint of a rest tremor in her left hand for the past 6 months. She reports
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having had more difficulty buttoning her shirts recent-
ly and complains of slowing down in general. It takes
her longer to perform grooming tasks than previously
and, when asked, she says she has had difficulty turn-
ing over in bed. She also has noticed some shuffling
in her gait but no falls. Her husband says she has
yelled and moved about in her sleep, as if acting out
dreams, for 10 years. She reports slowing of her bow-
els over the past year. After identifying parkinsonism
and ruling out features to suggest an alternative diag-
nosis (see part 1 of this series),' you focus on man-
agement of Parkinson disease.

Sources of information

Search strategies looked for research articles or guide-
lines related to PD management published between
2011 and 2021. Canadian guidelines published in 2019
were used to inform evidence-based suggestions in this
paper.* Evidence levels ranged from I to IIL

Main message

Motor symptoms. Motor symptoms of PD include the
hallmark features bradykinesia and rest tremor or rigid-
ity. Substantial postural impairment early in the disease
is considered atypical.® Medications, supported by physio-
therapy and exercise, improve function and quality of life.*

Levodopa is the most effective medication for patients
with PD and has a safer side-effect profile compared
with other agents, particularly for older adults.*¢ A trial
of levodopa may be considered to treat functionally lim-
iting symptoms while awaiting specialist assessment.!

Levodopa is used to treat symptoms, is neither neu-
rotoxic nor neuroprotective, and should be initiated
if function is affected. Delaying levodopa initiation
until severe symptoms develop worsens disability.*7:8
Dyskinesias (involuntary movements, often choreiform)
are a more common motor complication in younger
patients with PD and result from disease progression,
not only from levodopa exposure.’

Oral levodopa preparations include combinations
with carbidopa or benserazide. Levodopa should be ini-
tiated at low dose, titrating to the minimum effective
dose with caution regarding adverse effects in older
adults. A sample titration schedule is provided in Box 1.

Gastrointestinal issues such as constipation can affect
levodopa absorption. Levodopa is best administered 30
to 60 minutes before meals for optimal absorption and
efficacy.!®!! Patients experiencing nausea could adminis-
ter levodopa at meals with carbohydrates, as concurrent
protein can interfere with levodopa response.!! 2

Physicians should monitor patients for side effects
such as nausea, orthostatic hypotension (OH), confu-
sion, and hallucinations. Patients often develop motor
fluctuations such as wearing off (when levodopa effects
diminish toward the end of dosing periods) and dyski-
nesias. These should be managed in collaboration with

Box 1. Initial titration of levodopa and carbidopa

Week 1: Half a tablet of 100 mg levodopa and 25 mg
carbidopa taken orally 3 times daily, 30 minutes before meals

Week 2: One tablet of 100 mg levodopa and 25 mg carbidopa
taken orally 30 minutes before breakfast, and half a tablet
taken 30 minutes before lunch and before supper

Week 3: One tablet of 100 mg levodopa and 25 mg carbidopa
taken orally 30 minutes before breakfast and before lunch,
and half a tablet taken 30 minutes before supper

Week 4: One tablet of 100 mg levodopa and 25 mg carbidopa
taken orally 3 times daily, 30 minutes before meals. Note:
Doses for ongoing treatment may be as high as 1000 mg
levodopa per day or higher. Bedtime doses may be considered,
especially if there are troublesome symptoms overnight

other specialists and may necessitate adjunctive agents
or advanced therapies (such as deep brain stimulation
or intestinal levodopa administration).’

Adjunctive agents for wearing off include dopamine
agonists, catechol-O-methyltransferase inhibitors, and
monoamine oxidase B inhibitors.” Current guidelines cau-
tion against use of dopamine agonists in patients older
than 70 years, given potential side effects.* While adjunc-
tive agents are typically initiated and titrated in special-
ist clinics, family physicians should be aware of potential
side effects, including impulse control disorders, halluci-
nations, peripheral edema, sleep attacks, and OH.?

Where side effects are experienced, especially psy-
chosis and impulsivity, medications may need to be
reduced judiciously (information related to psychosis is
provided later in this article). Medications for PD should
not be stopped abruptly, as this can precipitate neuro-
leptic malignant syndrome.* Amantadine and dopamine
agonists need to be tapered owing to risks of amanta-
dine withdrawal syndrome and dopamine agonist with-
drawal syndrome, respectively.!3!4

Early referral to support and exercise groups, phys-
iotherapy, occupational therapy, and speech language
therapy is recommended.*

Nonmotor symptoms. Nonmotor symptoms, although
present in 70% of patients with PD, are often underrec-
ognized and undertreated and have a substantial impact
on patient function and quality of life.2!5!7 Patients with
PD are at increased risk of hospitalization, prolonged
hospital stays, and functional decline while hospital-
ized.'®20 Nonmotor symptoms, polypharmacy, comor-
bidities, and caregiver burden increase hospitalization
risk.!#2021 Nonmotor symptoms can broadly be classified
into autonomic dysfunction or sleep disorders and neu-
ropsychiatric symptoms.

Autonomic dysfunction: Autonomic dysfunction
includes cardiovascular (OH, supine hypertension),
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gastrointestinal (constipation, delayed gastric emptying,
gastroesophageal reflux), urogenital (urinary retention,
bladder urgency), and thermoregulatory problems.*

Sleep disorders and neuropsychiatric symptoms: Sleep
disorders and neuropsychiatric symptoms of PD include
fatigue, daytime sleepiness, rapid eye movement sleep
behaviour disorder (RBD), restless legs syndrome (RLS),
depression, anxiety, psychosis, cognitive impairment,
and dementia.*

Diagnosis and management of select nonmotor symptoms.
Gastrointestinal: More than 70% of patients with PD
experience sialorrhea,?? while more than 80% develop
dysphagia during the course of disease.?* Patients should
be screened for dysphagia (common in advanced disease)
and referred to speech language therapy. Botulinum toxin
A injections into the salivary glands are highly effec-
tive for the treatment of sialorrhea.* While evidence for
other treatments is mixed,?? given the low risk of adverse
effects we also recommend chewing gum (or sucking
candy) and trialing 0.03% (21 pg) ipratropium bromide
nasal spray, with 2 sprays by mouth up to 4 times daily.

Constipation is a common and treatable symptom
in PD. Pathologic changes can be found in the gastro-
intestinal tract up to 20 years in the premotor stage.?*
Constipation can contribute to poor levodopa absorp-
tion, urinary retention, urinary tract infections, abdominal
pain, and poor oral intake.?> Poor fluid intake exacerbates
OH and further compounds the issue of constipation.*?°
Constipation is underrecognized in PD, but abnormal
colonic transit time is seen in 80% of patients with PD.242¢

Gastrointestinal motility, adequate stool consis-
tency (measured by the Bristol Stool Scale?’), and core
strength are important factors in constipation. Stool
charting with the goal of stool types 3 or 4 on the Bristol
Stool Scale daily is encouraged.?”28

General measures include increasing fibre, fluids, and
physical activity and discontinuing exacerbating med-
ications (eg, opioids, antipsychotics, anticholinergics,
and amantadine).* Available evidence supports use of
polyethylene glycol.* We suggest regular use of polyeth-
ylene glycol, even at low doses, to improve stool consis-
tency and prevent cycles of constipation and diarrhea.
Other osmotic laxatives such as lactulose can be consid-
ered, especially for patients for whom medication cover-
age issues exist.*

Stimulant laxatives, such as sennosides and bisacodyl,
should be used in select patients, preferably on a short-
term or as-needed basis.* We recommend stimulant laxa-
tives at bedtime if the patient has not had an adequate
bowel movement. Stimulant laxatives can be prescribed
more regularly for patients with limited gastrointesti-
nal motility from immobility or medications. Psyllium,
although discussed in some guidelines,* is often less
effective owing to poor fluid intake and gastrointestinal
motility, especially in older patients with PD. Probiotics

for treatment of constipation in PD have shown positive
results in 2 randomized controlled trials.2%3°

Other autonomic symptoms: Orthostatic hypotension,
defined as a drop in systolic blood pressure of 20 mm Hg
or diastolic blood pressure of 10 mm Hg or more within

3 minutes of standing or head-up tilt, is common and

often underrecognized in patients with PD.>'*? A lack of

adequate compensatory heart rate increase with blood
pressure drop (<10 to 15 beats per minute) is suggestive
of neurogenic OH.3

Orthostatic hypotension is associated with falls,3*
increased risk of cognitive dysfunction,*> and morbidity
and mortality.>® Orthostatic hypotension in patients with
PD is caused by sympathetic denervation, but it can be
exacerbated by hypovolemia and medications (dopami-
nergic agents, antihypertensives, a-blockers, and anti-
depressants, especially tricyclic antidepressants).37-%

We recommend screening for symptoms and measur-
ing orthostatic vitals as part of routine visits for patients
with PD. Supine blood pressure should be measured
to screen for supine hypertension.* Patients could be
encouraged to self-monitor for OH at home. Medication
review with particular attention to reduction of anti-
hypertensives and other culprits is recommended (see
Table 1 for a summary of medication considerations
and other management issues in PD).43!,37:39,40

Having patients learn about OH triggers (eg, large
meals, hot baths, alcohol, dehydration), increase
fluid and salt intake, elevate the heads of their beds,
and pump their legs before slowly getting up are first
steps.43!4! Abdominal binders are effective for OH by
compressing splanchnic circulation,*'“? while compres-
sion stockings, although often recommended, have lim-
ited benefit and poor acceptability.*

If nonpharmacologic measures are insufficient, medi-
cations should be considered. Domperidone, although
recommended in some guidelines, lacks good evidence.*
We recommend the following:

* Midodrine has good efficacy and could be started at
low dose (eg, 2.5 mg to 5 mg spaced 3.5 to 4 hours
apart; eg, 8:00 am, 12:00 pm, 4:00 pm), with the last
dose taken at least 4 hours before bedtime owing to
the risk of supine hypertension. Patients should wait
4 hours after a dose before lying down flat.*

e Fludrocortisone is less effective than midodrine as
monotherapy* and could cause hypokalemia and periph-
eral edema and exacerbate supine hypertension.

 Pyridostigmine provides modest benefit in OH without
exacerbating supine hypertension,* with limiting side
effects of diarrhea, nausea, and sialorrhea.*” We rec-
ommend a dose of 30 mg to 60 mg 3 times daily.

Urinary symptoms including urgency, nocturia, and
incontinence are common.* Although these symp-
toms are primarily due to autonomic dysfunction, it
should be noted that constipation worsens urinary
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Table 1. Summary of management issues in PD

MANAGEMENT

ISSUE CONSIDERATIONS

Symptoms Motor symptoms

Nonmotor symptoms

cognitive impairment

Antiparkinsonian medication side effects

Physical

monitoring + Assessment of gait and motor symptoms

- Bowels

Investigations
and referrals
daily living)*

Education
and counseling
- Sleep hygiene for any sleep disturbance*

+ Bed safety for sleep disorders
+ Advance care planning*

Medications
« Antihypertensives

- Antidepressants (may also worsen RLS)

Prescribing
« Levodopa for motor symptoms*

+ Overactive bladder treatment*

+ Gabapentinoids for RLS*

- Tremor, rigidity (and associated pain), bradykinesia, falls

- Later, motor complications and fluctuations (dyskinesias, wearing off)

- Neuropsychiatric: sleep disorders (eg, RBD, RLS, daytime sleepiness), depression, anxiety, psychosis,
- Cardiovascular: postural dizziness (unexplained falls)

« Genitourinary: retention, overactive bladder
+ Gastrointestinal: dysphagia, reflux, constipation, early satiety or dyspepsia

« Gastrointestinal symptoms, confusion, hallucinations, nightmares, impulse control disorders

- Orthostatic vital signs (blood pressure, heart rate)

- Cognitive testing, depression screening tools

- Consider referral to speech language pathology (for problems with communication, swallowing, or saliva),
physiotherapy (for balance or motor problems), and occupational therapy (for challenges with activities of

+ Consider bloodwork to rule out iron deficiency as reversible cause of RLS*

+ Physical exercise for both motor and nonmotor symptoms*
+ Fluid encouragement for motor symptoms and orthostatic hypotension*

- Trigger avoidance, abdominal binders for orthostatic hypotension3*3°

+ Behavioural management for urinary incontinence*
+ Diet modification for constipation, gastrointestinal symptoms, or dysphagia

Deprescribing medications that may worsen OH*’

« Anticholinergics (may also worsen constipation)

Review anti-dopamine medications, including antiemetics (may worsen RLS and motor symptoms)

+ Favour osmotic laxatives over stimulant laxatives for constipation*
- Domperidone, midodrine, or fludrocortisone for OH*

+ Dual-action or timed-release melatonin, clonazepam for RBD*

OH—orthostatic hypotension, PD—Parkinson disease, RBD—rapid eye movement sleep behaviour disorder, RLS—restless legs syndrome.

symptoms by causing incomplete emptying or reten-
tion.*® Management approaches are similar to those
used with other patient populations.*

Sleep disorders and neuropsychiatric symptoms: Sleep
disorders in PD include RBD, RLS, insomnia, and day-
time sleepiness. A sleep history and sleep hygiene
counseling are recommended as a starting point to eval-
uation and management.*

With RBD, loss of large muscle atonia during rapid
eye movement sleep (eg, acting out dreams, punching,
kicking, yelling, and falling out of bed) is common in PD
and can predate motor symptoms by years.*® Bed safety
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should be advised with removal of potentially injurious
objects; bed partners may be advised to sleep separately.
Antidepressants may exacerbate RBD*%%; morning admin-
istration may be of help. Clonazepam (0.25 mg to 1 mg)
and melatonin taken at bedtime have been effective in
trials and are endorsed by guidelines.’” Clonazepam has
more adverse effects and should be reserved as second-
line therapy. Dual-action or extended-release melatonin
may be suggested over the immediate-release formula
as most RBD events occur in early morning hours, during
the latter part of the sleep period.

Restless legs syndrome is experienced as subjective
sensations of restlessness, discomfort, and paresthesia
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while resting, accompanied by the urge to move and
relieved by movement. Patients should be screened
for iron deficiency, and medications known to worsen
RLS (antipsychotics, antidepressants) should be mini-
mized.5! Optimizing nocturnal dopaminergic therapies is
recommended, as RLS may be a wearing-off symptom.
Gabapentinoids, such as pregabalin, can be considered.*
Depression occurs in about 35% of patients with PD
and anxiety in about 25%.% Guidelines recommend hav-
ing a low threshold for diagnosis of depression and tailor-
ing therapy to each patient.* A trial of selective serotonin
reuptake inhibitors or serotonin-norepinephrine reuptake
inhibitors, such as escitalopram, sertraline, or duloxetine,
with breakfast or lunch may be considered, while taking
mirtazapine at bedtime is known to exacerbate RBD.¢
Psychotic symptoms can emerge owing to medication
side effects or disease progression to cognitive impairment
or dementia. Psychosis should always prompt a thorough
evaluation and treatment of reversible causes. Reduction
of PD medications is sometimes necessary but is better
done with support from experienced collaborators.* The
general principle is to decrease or stop medications with
greater potential for psychosis first (Figure 1).* Monitoring
for motor worsening whi le balancing the impact of psy-
chosis on function and quality of life is advised. In general,
reduction of medications with high risk of psychosis should
be attempted before, or at least concurrently as, antipsy-
chotic medication is initiated for distressing symptoms.
Quetiapine and clozapine are those antipsychotic
medications least likely to worsen motor symptoms in
PD.4 In older patients with PD, quetiapine should be
started at 12.5 mg to 25 mg taken at bedtime and then
increased as tolerated while monitoring for risks, includ-
ing hypotension, constipation, and QT prolongation.
Clozapine is reserved for refractory cases owing to risk

Figure 1. How to reduce polypharmacy in patients with PD
and psychosis

‘ Stop anticholinergic medications ‘

'

’ Taper amantadine ‘

!

‘ Taper dopamine agonist ‘

-

‘ Reduce or stop MAO-B inhibitor ‘

-

‘ Reduce or stop entacapone ‘

!

’ Reduce levodopa as a last resort ‘

MAO-B—monoamine oxidase B, PD—Parkinson disease.
Data from Grimes et al.*

of agranulocytosis and need for monitoring. Other anti-
psychotics should be strictly avoided.

Cognitive assessment is recommended in patients
with cognitive or functional decline or psychosis. If PD
dementia is diagnosed a trial of cholinesterase inhibi-
tor (rivastigmine or donepezil) should be offered, except
where contraindicated. Cognitive impairment, motor
disability, and daytime sleepiness necessitate consider-
ation of driving safety and cessation.*

Case resolution

For Maria, you initiate half a tablet of 100 mg levodopa
and 25 mg carbidopa taken orally 3 times daily, 30 min-
utes before meals, to be titrated over 3 weeks up to 1
tablet taken 3 times daily. Maria notices an immediate
response to the medication, finding she is walking faster
and smoother and is better able to fasten buttons. When
you examine her, you find she can tap her fingers and
toes more quickly than at your previous assessment.

At your next follow-up visit with Maria, you check
her orthostatic vital signs. Her blood pressure is
128/74 mm Hg and heart rate is 78 beats per minute
while supine. After 1 minute standing, her blood pres-
sure is 112/71 mm Hg and heart rate is 81 beats per
minute. Maria agrees to discontinue amlodipine and
monitor her blood pressure at home, which will be
reviewed at future appointments. You also screen for
nonmotor symptoms of PD. Maria denies urinary fre-
quency and speech or swallowing concerns but reports
bothersome constipation, for which you discuss a trial
of osmotic laxatives. As her husband continues to
report Maria is acting out her dreams, you prescribe
5 mg of dual-action or timed-release melatonin taken
at bedtime and provide information on bed safety.

At subsequent follow-up visits with Maria, you plan
to reassess these issues and screen for neuropsychiatric
symptoms, including depression and cognitive decline.

Conclusion

Parkinson disease presents a challenging array of motor
and nonmotor symptoms that necessitates collaboration
between family physicians, PD specialists, and allied
health professionals. Family physicians could have an
important impact in management of PD through early
recognition and treatment of motor symptoms, manage-
ment of common nonmotor symptoms, and care plan-
ning in progressive disease, including referrals to allied
health professionals and supportive services. %
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