MEDICATIONS TO
TREAT PARKINSON'S DISEASE

\ 77 Parkinson Canada



A message from our
President and CEO

You know that managing
medications for Parkinson’s
Is complex. You need up-
to-date information to treat
Parkinson’s and prepare for
conversations with your
healthcare team.

| hope you'll find this guide helpful.

I'm very proud to work with caring and dedicated
donors to bring you resources like this. Donors like you
make timely information, support, and hope possible
for Canadians living with Parkinson'’s.

To make your gift today, visit donate.parkinson.ca/
MedsBooklet or call us at the number below.

Please contact us at 1-800-565-3000 or www.parkinson.ca
if you have questions about managing Parkinson'’s,
or if you or someone you love needs help.

We are always here for you, No Matter What.

Karen Lee
President and CEO
Parkinson Canada

This second print edition of Medications to Treat Parkinson’s Disease is made possible
thanks to an unrestricted education grant from Sunovion Pharmaceuticals Canada.



The purpose of this booklet is to provide
healthcare professionals with a concise,
yet comprehensive overview of the
medications used to treat both the
motor and non-motor symptoms

of Parkinson’s disease.

This booklet provides a brief description of
pharmacological action (mechanisms of action)

of the drugs as well as dosing recommendations,
overview of the common and relevant adverse
effects, potential interactions with foods and/or
other drugs, and other practical information relevant
to the treatment of persons with Parkinson’s
disease. Finally, also included are some helpful
tools to provide patients for tracking dosing of
medications, and occurrence of adverse effects.
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Brief introduction
to Parkinson’s disease

Pathophysiology

Of all the neurological conditions, Parkinson’s disease is the fastest growing.
Globally, between 1990 and 2016, the number of individuals affected

with Parkinson’s disease increased by 2.4 times. [1] Canada has the highest
prevalence rates, estimated at an age standardized prevalence of 170 — 179 per
100,000 population.[1] Parkinson’s disease is a chronic progressive neurological
disorder caused by the extensive loss of dopaminergic neurons in the pars
compacta of the substantia nigra, with a resulting loss of dopamine.[2,3] As
dopaminergic neurons degenerate over time, several compensatory mechanisms
delay the onset of motor symptoms until >60% of dopaminergic neurons are
lost. However, ongoing loss of dopamine produces the highly recognizable
motor symptoms of Parkinson’s disease. [2] Additionally, dorsal motor nucleus
and olfactory regions, cholinergic neurons of the nucleus basalis of Meynert,
norepinephrine neurons of locus coeruleus, serotonin neurons of the midline
raphe and neurons in the cerebral cortex, brainstem, spinal cord and peripheral
autonomic nervous system are also involved in the pathology and give rise of the

non-motor symptoms experienced by persons with Parkinson’s disease. [2,3]

Clinical presentation

Early motor presentation of PD is characterized by bradykinesia, unilateral or
asymmetric resting tremor, and rigidity. A person who presents with two of
these three characteristics likely has PD, although the most widely accepted
diagnostic criteria indicates that a person who presents with bradykinesia and
at least one of the following, muscular rigidity, resting tremor and postural
instability meets the diagnostic burden of PD. [3]. PD is less likely if early



postural instability (not caused by primary visual, vestibular, cerebellar, or
proprioceptive dysfunction), autonomic dysfunction (characterized by urinary
dysfunction/ incontinence, fecal incontinence, urinary retention requiring
catheterization, persistent erectile failure or orthostatic hypotension), early and
prominent dementia, impaired eye movements, rapid progression and poor
response to dopaminergic therapy are present; in particular, atypical Parkinsonism
should be investigated if patients present with the following clinical features
within the first three years of diagnosis: falls at presentation and early in the
disease course, poor response to levodopa, symmetrical presentation at onset

of motor symptoms, rapid progression and autonomic dysfunction. [4,5]

Many persons with PD will present with non-motor symptoms of PD. [2,3]
Hyposmia, fatigue, depression, constipation and rapid eye movement sleep
behaviour disorder may present several years before motor symptoms are
evident or visible while psychiatric disturbances, sialorrhea, urinary urgency,

sexual dysfunction and cognitive impairment are late symptoms. [2,3,4,5,6,7]



Pharmacotherapy for
Parkinson’s disease

The decision to initiate drug therapy for the treatment of PD as well as

the choice of drug must be individualized based on patient age, severity of
presenting symptoms, comorbidities, functional impairment, patient employment
and patient preference. [3,4,5,8]. Some patients may opt to delay initiation
of medication if there is no functional impairment due to PD.

Medications from six different pharmacological classes are commonly used
to treat the motor symptoms of PD. These include, in alphabetical order,
anticholinergic agents, catecholamine-O-methyl transferase (COMT)
inhibitors, dopamine agonists, dopamine precursors, monoamine oxidase

inhibitors and N-methyl-D-aspartate (NMDA) antagonists.

All of these classes can be initiated as monotherapy at the early stage however,
the choice of the agent, as indicated earlier, will depend on patient age, clinical
presentation and severity of symptoms, as well as the history of clinical effects,
both benefit and adverse effects of previously tried medications. Although
anticholinergic agents (e.g. benztropine, trihexyphenydyl) are used for con-
trolling tremor, they have limited efficacy and should not be considered drugs
of first choice. Use of these agents is typically limited to younger patients with
PD due to a high risk for adverse effects, such as confusion and memory
impairment, among the elderly. [4,5] Similarly, non-ergot dopamine agonists
(e.g. pramipexole and ropinirole) are preferred in comparison to ergot-derived
dopamine agonists (e.g. bromocriptine) due to adverse effects such as serosal
membrane fibrosis and erythromelalgia. [4,5] Therefore, although dosing
recommendations are provided for all pharmacological classes used in the
treatment of PD, the factors mentioned above must also be considered upon

initiation of pharmacotherapy.
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Additional notes about dopamine agonists

Impulse Control Disorders

Dopamine agonists (DA) may result in impulse control disorders (ICDs).
Although any dopaminergic medication increases the risk of ICDs, dopamine
agonists present the greatest risk. ICDs are evident when individuals cannot
resist the drive to behave in ways that can have negative impacts psychosocially.
Symptoms of such disorders include any uncontrolled, or compulsive behaviours
(e.g. uncontrolled eating, shopping, gambling, sexual urges). The literature
reports that approximately 20% of patients treated with DA develop ICDs.
[5,16] Patients most at risk for ICD include treatment with dopamine
agonists, levodopa, younger individuals, aged 65 years old or less, unmarried,
with a family history of gambling and ongoing cigarette smoking, functional
impairment, depression, anxiety, obsessive-compulsive disorders, impulsivity
and novelty-seeking. [16] ICDs can lead to significant financial and social
disruption, but are usually reversible with dose reduction or discontinuation.
[16] Patients and family members should be instructed to watch for ICDs prior
to initiation of DA treatment. [5] Questionnaire for Impulsive-Compulsive
Disorders in Parkinson’s Disease - Rating Scale (QUIP-RS) screens for
compulsive gambling, sex, buying, eating, hobbyism, punding (repetitive

motor behaviour) and intentional over medication. [17, 18]

Dopamine agonist withdrawal syndrome

Patients experience a range of symptoms when dopamine agonists are being
withdrawn. Some experience no symptoms while some may experience a
worsening of motor control which can be managed with another dopaminergic
drug. However, some patients experience physical and psychological symptoms
upon the withdrawal of dopamine agonists. These symptoms include anxiety,
panic attacks, dysphoria, diaphoresis, pain, orthostatic hypotension, and drug
cravings. [19] Up to 19% of patients may experience dopamine-agonist
withdrawal syndrome (DAWS). Withdrawal symptoms are more common in
patients with ICDs or with increasing cumulative exposure at > 1.5mg/day of
pramipexole, >7.5mg/day of ropinirole or >5mg of rotigotine. [19] The
management involves a slower tapering schedule and closer monitoring of
high risk patients for DAWS. [19] As with ICDs, patients and caregivers
should be made aware of DAWS. [19]
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Additional notes about dopamine agonists (continued)

Adbverse effects

The adverse effects of dopamine agonists are generally similar to those associated
with levodopa. However, certain side effects, such as excessive daytime sleepiness,
visual hallucinations, confusion and swelling of the legs, occur more commonly
with the use of dopamine agonists than with levodopa. Elderly people with
PD are more likely than younger people to have these troublesome adverse
effects and should be avoided in patients older than 70 years of age. [5]

IV. Levodopa (Dopamine Precursor)
Mechanism of action
Dopamine is unable to cross the “blood brain barrier”; thus, if
administered peripherally, it will produce peripheral adverse effects,
such as nausea and dizziness, but will not be effective in controlling
the symptoms of Parkinson’s disease. Levodopa is a precursor of
dopamine that is able to pass through the blood brain barrier. However, levodopa
is rapidly broken down in the body before it crosses the blood-brain barrier;
therefore, large doses are required to produce an effect. Dopa-decarboxylase
inhibitors (benserazide and carbidopa) are given concurrently with levodopa
to prevent its breakdown in the periphery and therefore allow levodopa to
cross the blood-brain barrier. [9]

(see chart next page)
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Treating Parkinson’s disease with Dopaminergic Medications:
Clinical Pearls

e It is best to start with low doses of medications and gradually increase

dose if needed.

* Have the patient keep a medication/mobility diary to record when they
take their medication and when they experience adverse effects or wearing

off, so that you can best adjust dosing of their medication.

* Encourage the use of compliance packaging (for e.g. blister pack, pill boxes,
dosette) and multiple alarms on a watch/mobile phone to help patients

remember to take their medications on time.

* Assess the patient’s ability to swallow, as this can be impaired by Parkinson’s
disease. Some medications cannot be crushed. If required, levodopa

suspension can be prepared.

* Dietary protein competes with levodopa for absorption; therefore, advise
patients to avoid meals high in protein content. If patients complain of
delayed onset or variability in effect, advise patients to take levodopa V% -

1 hour before meal or protein rich food such as milk, eggs or peanut butter.

* To reduce severe nausea, improve gastric motility and to speed up levodopa’s
onset of action, domperidone can be given prior to each dose. The dose of
domperidone should be limited to 30mg/day due to the risk of QT interval
prolongation resulting in ventricular arrhythmias or sudden cardiac death,
particularly in elderly patients.

* Since all PD medications can cause side effects of dizziness and fatigue or

drowsiness, patients should be advised to keep alcohol intake minimal.

e If a patient is admitted to a hospital, family must provide hospital staff with
the exact times of day medications are to be administered so doses are given
on the same schedule the patient follows at home, not hospital schedule.
Provide staff also with a list of medications that are contraindicated in PD as

if patients are allergic to them. Prior to surgery, patients should take the first



dose of PD medication early in the morning with sips of water. If prolonged
“npo” is required, rectal levodopa formulation may be required. (see appen-
dix) If patient is on entacapone or Stalevo, educate staff not to be alarmed

by patient’s orange-brown urine discoloration.
* Do not substitute Parkinson’s medications.

* Resume medications immediately following procedures, unless vomiting

or severely incapacitated.

* If an antipsychotic is necessary, use quetiapine or if not effective,

then clozapine
* Ambulate as soon as medically safe. Patients may require assistance.

* Management of selected motor complications and selected side effects.

Common interactions with other drugs and food

¢ Concurrent use of dopaminergic use with other dopaminergic agents will

increase the occurrence of dopaminergic adverse effects.

* Avoid medications that worsen symptoms of Parkinson’s disease, especially
antipsychotics. Only quetiapine and clozapine may be used, if absolutely

required, in patients with Parkinson’s disease.

* Antihypertensive and drugs with hypotensive effects (for example tricyclic
antidepressants) may worsen hypotension and postural hypotension in
patients with Parkinson’s disease. Use of these agents should be monitored

closely, especially if using concurrently with dopaminergic drugs.

¢ Monitor for excessive sedation, dizziness, falls if there is concurrent use
with agents that increase sedation (anticholinergic agents, antidepressants,

benzodiazepines, etc).

* Review all drugs that a patient is concurrently taking to assess potential
for drug interactions. The list in the table on the following page is not

comprehensive:
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Common interactions with other drugs and food (continued)
Parkinson Medication Drug Interactions (may increase of decrease the effectiveness
and adverse effects of dopaminergic agents) [16,17]

) . Antipsychotics, antihypertensives, iron, high protein foods
Levodopa-Carbidopa (or nutritional supplement), isoniazid, metoclopramide

. . Alcohol, antidepressants, antihypertensives, antipsychotics,
Rotigotine benzodiazepines, metoclopramide

Inhibitors of renal tubular secretion (Amantadine, ranitidine,
diltiazem, quinidine, quinine, ranitidine, triamterene, verapamil)
. may reduce the renal clearance of pramipexole and increase its’
Pramipexole effectiveness and/or adverse effects. Monitor closely
alcohol, antidepressants, antihypertensives, antipsychotics,
benzodiazepines, metoclopramide

Inhibitors of cytochrome P450 1A2 (Ciprofloxacin, clarithromycin,
erythromycin, fluvoxamine, itraconazole, propranolol) may increase
the availability of ropinirole and its effect and adverse effects.
Inducers of cytochrome P450 1A2 (smoking, etc) may reduce
ropinirole and its effectiveness. Monitor closely
alcohol, antidepressants, antihypertensives, antipsychotics,
benzodiazepines, metoclopramide

Ropinirole

Avoid use with ondansetron, and granisetron,
alcohol, antidepressants, antihypertensives, antipsychotics,
benzodiazepines, metoclopramide

Apomorphine

As anticholinergic drugs, benztropine and trihexyphenidyl may
Benztropine and decrease the effectiveness of cholinesterase inhibitors (donepezil,
i . galantamine, rivastigmine) and increase the adverse effects of
Trlhexyphenldyl other anticholinergics drugs (e.g. amantadine, antipsychotics,
trihexyphenidyl, tricyclic antidepressants)

Amphetamines, methamphetamine, atomoxetine, bupropion,
Selegiline buspirone, dextromethorphan, methadone, methylphenidate,
pseudoephedrine (increases blood pressure)
- CYP1A2 inhibitor (e.g., ciprofloxacin, fluvoxamine)
Rasagllme may increase rasagiline concentration
Although drugs with the potential to cause serotonin syndrome are
Safinamide listed as contraindicated, the potential for this interaction is low as saf-
inamide, like rasagiline and selegiline, is monoamine oxidase B inhibitor
Antipsychotics, antihypertensives, Iron, high protein foods
Entacapone (or nutritional supplement), isoniazid, metoclopramide
Amantadine

Iron will also worsen constipation
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Treatment of non-motor symptoms of Parkinson’s disease
(use the PD NMS Questionnaire to assess non-motor symptoms)

Non-motor symptom Generic name (brand name) Initial dose and comment

Constipation

Depression
and Anxiety

Constipation is a common non-motor symptom of Parkinson’s
disease and can present several decades before motor
symptoms. [3,5,11,12,20] Slower transit time through the
gastrointestinal tracts can impact the intestinal absorption
of dopaminergic drugs. Constipation impacts other clinical
outcomes such as incomplete bowel evacuation, impaction
of hard stool and weight loss. [5,11]
Non-pharmacological options include: [5]

- Consume high fiber diet (fruits, vegetables, etc.)

- Increase fluid intake

- Increase physical activity

- Discontinue anticholinergic drugs
Pharmacological treatment [5, 11, 20] is listed below.

17g in 120 — 240m! of water
once daily

Psyllium [14] 2.5 —30g/day in divided doses
2g (1 heaping tablespoon) in
240ml water once daily to TID

10 —20g (15 — 30ml) daily;
Lactulose [14] may increase to 40g (60ml)
daily if required

Polyethylene glycol [14]

Methylcellulose [14]

Domperidone [14] 10mg three times daily

Depression and anxiety are common symptoms, reported in up
to 50% of patients with PD. They may precede motor symp-
toms, and significantly affect a patient’s functioning and quality
of life. [5,11,12,20] Antidepressants are effective. Patient ed-
ucation is crucial to ensure medication adherence. Optimizing
treatment can improve concentration, motivation, anxiety and
a sense of well-being. Initiate at a low dose and titrate slowly
to a usual therapeutic dose to minimize activation syndrome.
Do not discontinue abruptly, taper down slowly to minimize
discontinuation syndrome.

Take with food to prevent nausea side effect. If patients report
vivid dreams or act out their dreams, move dosing from evening
to morning. Adverse effects include weight gain and sexual
dysfunction. Watch for rare hyponatremia especially for elderly
patients on concurrent diuretics. Concurrent use with antiplate-
let agents increases the risk of bleeding.
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Non-motor symptom Generic name (brand name) Initial dose and comment

Initial dose: 10mg once daily
Citalopram Usual dose: 20mg once daily

Celexa®) [14 Maximum dose: 40mg once daily
( ) [14] in older adults due to risk of QT
prolongation with higher doses

Initial dose: 5mg once daily

Escitalopram Usual and maximum dose:

. 10mg daily
®
(Cipralex®) [14] Risk of QT prolongation

in older adults
Initial dose: 10mg once daily
Usual dose: 20mg once daily

Paroxetine Maximum dose: 40mg once daily

(Paxil® IR and CR) [14] Do not use paroxetine in older

adults due to risk of anticholinergic
adverse effects before noon

Initial dose: 10mg once daily
Usual dose: 20 - 60mg/day

Fluoxetine Maximum dose: 80mg/day

(Prozac®) [14] Fluoxetine has a long half-life,

therefore, it does not require taper

Depression when discontinuing

and Anxiety Initial dose: 25mg once daily

Sertraline
Usual dose: 50 - 100mg/day
(Zoloft®) [14] .
Maximum dose: 200mg/day

SNRI can cause hypertension at high dosages. May cause
insomnia if taken at bedtime. Other adverse effects include
weight gain and sexual dysfunction. Watch for rare hyponatremia,
especially in older adults on diuretics. May increase the risk of
bleeding when taken concurrently with antiplatelet agents.

Are often used for the treatment of chronic neuropathic pain.

Initial dose: 50mg daily

Usual and maximum
dose: 100mg/day

Desvenlafaxine

Pristiq®) [14
(Pristiq®) [14] Dosing may need to be

adjusted in renal dysfunction
Initial dose: 37.5mg/day
Usual dose: 75 — 225mg/day

Maximum dose: 225mg/day

Venlafaxine
(Effexor XR®) [14]

Initial dose: 30mg once daily
Usual: 30-60mg/day
Maximum: 120mg/day

Duloxetine
(Cymbalta®) [14]
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Generic name (brand name) Initial dose and comment
Tri-cyclic antidepressants (TCAs)

Tricyclic antidepressants are taken at bedtime as they cause
sedation. Other adverse effects include anticholinergic side
effects, orthostatic hypotension, cardiac conduction abnormalities,
weight gain and sexual dysfunction. TCAs are used for the
treatment of insomnia and chronic neuropathic pain.

Nortriptyline
(Aventyl®) [14]

Amitriptyline
(Elavil®) [14]

Imipramine [14]

Desipramine [14]
Depression

Initial dose: 10mg at bedtime
Usual dose: 25mg three times daily
Maximum dose: 150mg/day

Initial dose: 10-25mg at bedtime
Usual dose: 100 — 300mg/day
Maximum dose: 300mg/day
Anmitriptyline is avoided in older
patients because of a higher
anticholinergic load

Dosing: 10-25mg at bedtime
Usual dose: 50mg/day
Maximum dose: 100mg/day

Imipramine is avoided in older
patients because of a higher
anticholinergic load

Dosing: 10-25mg at bedtime
Usual dose: 50mg/day
Maximum dose: 100mg/day

and Anxiety Other antidepressants

Buproprion
(Wellbutrin SR and XL®) [14])

Initial dose (IR): 50-100mg once
daily to twice daily before noon

Usual dose (IR): 100mg three
times daily

Maximum dose (IR): 450mg/day

Initial dose (SR):
150mg once daily

Usual dose (SR):
150mg twice daily

Maximum dose (SR):
200mg twice daily

Initial dose (XL):
150mg once daily

Usual dose (XL): 300mg once daily

Maximum dose (XL):
450mg once daily

Useful in low energy and motivation
from depression. Bupropion+ PD
medications may increase risk of
restlessness, anxiety, gait disturbances,
and dizziness because of additive
dopamine agonist effect. May lower
dose and monitor closely.
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Non-motor symptom Generic name (brand name) Initial dose and comment

Depression
and Anxiety

Pain

Mirtazapine [14]

Initial dose: 7.5mg at bedtime
Usual dose: 15 — 30mg at bedtime
Maximum dose: 45mg at bedtime

Dose with care in older adults with
moderate to severe renal or hepatic
impairment. Useful for stimulating
appetite in older adults. Useful for
the treatment of insomnia.

PD may reduce pain thresholds. Morning dystonia and muscle
pain/stiffness often occur during off periods, while dyskinesia
at peak drug level may also cause pain.[12] Pain that occurs
during the “off” state may benefit from the adjustment of do-
paminergic medications. Stretching, massage, and adjustment
of PD drugs are helpful strategies. Acetaminophen is safer than
NSAIDs for chronic pain in older adults.

Acetaminophen
(Tylenol ES® or Arthritis®)
(14]

Duloxetine
(Cymbalta®) [14]

Gabapentin
(Neurontin®) [14]

Usual dose: 325 — 560mg TID to
QID PRN.

Max dose: 3,250mg/day for
long-term use

Effective for mild pain or
osteoarthritis

Initial dose: 30mg once daily
Usual: 30-60mg/day
Maximum: 120mg/day

Initial dose: 300mg at bedtime

Usual dose: 900 — 1200mg/day in
divided doses, TID

Adjust dosing for declining
renal function

Titrate dosing to effect; taper
when discontinuing

Watch for respiratory depression,
sedation, dizziness, fatigue and
edema (legs, ankle or feet),
weight gain



Non-motor symptom Generic name (brand name) Initial dose and comment

Initial dose: 25-75mg BID to TID

Usual dose: 300 — 600mg/day
in divided doses BID - TID

Adjust dosing for declining

Pregabalin renal function

Pain (Lyrica®) [14] Titrate dosing to effect; taper
when discontinuing
Watch for respiratory depression,
sedation, dizziness, fatigue and
edema (legs, ankle or feet),
weight gain

Drooling is reported in up to 78% of persons with Parkinson's
disease and results from inability to swallow saliva.[5,12]
Non-pharmacologic treatment includes gum chewing. [5]

Dose: 0.1mg in the morning and

Glycopyrrolate [13] 0.2mg in the evening

Sialorrhea Atropine 1% drop Apply 1 drop/spray under the
(Drooling) [11,21,22] tongue twice daily as needed

Dose: 1 -2 sprays of 21ug/spray

Ipratropium bromide every four hours as needed

Iz Maximum dose: 168ug/day [21]

Botulinum Toxin A and B

It with ialist
(Xeomin/Botox) [22,21] consuit Wit speclalis

Nausea and/or vomiting is a well-known adverse effect of
dopaminergic drug treatment. [12] Other causes include gast-
roparesis. [23]

Dosing: 10mg TID before meals
Nausea and vomiting or PD medications (if nausea is
due to these medications) up to

Domperidone a maximum of 30mg per day

[11,14] Watch for QT prolongation

especially with drugs with
similar concern
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Non-motor symptom Generic name (brand name) Initial dose and comment

Bladder dysfunction presents as urinary urgency, frequency
and nocturia and difficulty with urination in persons with
Parkinson'’s disease. [5,12]

Nonpharmacologic options for the treatment of bladder

dysfunction include:

- Easing access to bathrooms through use of assistive devices,
ensuring pathway to bathroom is clear of obstacles, optimiz-
ing control of motor symptoms of Parkinson’s disease [5]

- Timed voiding

- Avoidance of fluids after 6pm, avoidance of coffee [5]

- Sleeping with head tilted up [5]

Tolterodine
(Detrol LA®) [14]

Solifenacin

(Vesicare®) [14]
Bladder dysfunction

Fesoterodine
(Toviaz) [14]

Darifenacin
(Enablex®) [14]

Mirabegron
(Myrbetrig®) [14]

Trospium Chloride
(Trosec®) [14]

Desmopressin
(Nocdurna®)

30

Dose: 4mg QHS

Adjust dosing for declining
renal function

Watch for anticholinergic
adverse effects

Dose: 5mg QHS

Watch for anticholinergic
adverse effects

Dose: 4-8mg QHS

Watch for anticholinergic
adverse effects

Dose: 7.5mg QHS

Watch for anticholinergic
adverse effects

Dose: 25mg once daily

Dose: 20mg QHS

Watch for anticholinergic
adverse effects

Dose: 25-50mg SL QHS

Monitor serum sodium within
4-8 days and in 1 month to
prevent hyponatremia.

Not recommended if CrCL< 50 mL/
min or history of SIADH or in frail
elderly or patients with cardiac
insufficiency



Non-motor symptom Generic name (brand name) Initial dose and comment

Cognitive impairment and dementia are common occurrences
in persons with Parkinson’s disease. Dementia presents in 30
—60% of patients with Parkinson’s disease. [5] Cholinesterase
inhibitors may improve apathy, behavioural disturbances, and
hallucinations. Cholinesterase inhibitors are not recommended
if person presents with first or second degree heart block,
syncope, or significant bradycardia. Cholinesterase inhibitors
must be titrated slowly. Requires slow dose titration.

There is less evidence to support the use of galantamine and
memantine, a NMDA antagonist, for the treatment of Parkin-
son’s disease dementia.

Initial dose: 1.5mg BID with food

Usual/maximum dose: 6mg BID
Rivastigmine
(Exelon®) oral and patch
[11,14]

Patch: 4.6-9.5mg patch once daily

Give in the morning if patient
experiences vivid dreams. Monitor
for gastrointestinal adverse effects,
bradycardia, syncope

2.5-5 mg once daily with food.
PD dementia (1 with

age and PD duration)

Usual and maximum dose: 10mg

Donepezil once daily

(Aricept®) [11,14] Give in the morning if patient
experiences vivid dreams. Monitor
for gastrointestinal adverse effects,
bradycardia, syncope
Initial dose Immediate release
(IR): 4mg BID with food
Extended release (ER): 8mg once
daily with food
Usual dose: IR: 8mg BID;

Galantamine ER: 16mg once daily

(Reminyl®) [11,14] Maximum dose IR: 12mg BID;
24mg once daily
Give in the morning if patient
experiences vivid dreams. Monitor
for gastrointestinal adverse effects,
bradycardia, syncope
Start with 5mg every morning,

Memantine titrate to 10mg BID.

(Ebixa®) [14] Maximum dose is limited to 10mg/
day if severe renal impairment
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Non-motor symptom Generic name (brand name) Initial dose and comment

Visual
Hallucinations

Apathy

Psychotic symptoms are common in Parkinson's disease.
Hallucinations are common in persons with Parkinson’s disease,
presenting in 15 — 50% of patients. [5,12] Not all hallucinations
require pharmacological treatment, especially if they do not
invoke fear or harmful behaviour. [5]

Prior to initiating drug treatment for hallucinations, rule out
other medical causes of delirium, taper or stop sedative,
anxiolytic, and anticholinergic therapy, reduce the dose of or
discontinue dopaminergic medications according to the follow-
ing order to minimize risk of worsening PD: anticholinergics,
amantadine, MAO-B inhibitor, dopamine agonist, entacapone,
levodopa.[3,5,12] Do not discontinue these medications
abruptly, ensure they are tapered off safely.

Antipsychotic agents decrease hallucination from excessive
dopamine. However, avoid all antipsychotics, but quetiapine
and clozapine (and pimavanserin, although it is not currently
available in Canada), as they can worsen the control of Par-
kinson disease symptoms. It is advisable to use lowest dose to
avoid sedation and low blood pressure. Antipsychotics increase
the risk of mortality in persons with dementia and must be
used judiciously. [5]

Initial dose: 6.25mg QHS. May be

titrated to effective or maximum
dose by 6.25 — 12.5mg every week.

Clozapine Maximum dose: 50mg/day.

(Clozaril®) [14] Requires regular blood monitoring
due to life-threatening agranulo-
cytosis. Register with CLOZARIL

registry.
Quetiapine Initial dose: 12.5-25mg QHS
(Seroquel®) [11,14] Maximum dose: 300mg QHS

A decrease in motivation and resulting goal directed behaviours
commonly presents in persons with Parkinson's disease. [5,24]
In early disease, it may be present is 20 — 36% but the
prevalence increases 60% in patients with dementia. [24]

Patch: 9.5mg/day [24]

Give in the morning if patient

Rivastigmine experiences vivid dreams. Monitor
for gastrointestinal adverse effects,
bradycardia, syncope



Non-motor symptom Generic name (brand name) Initial dose and comment

Apathy

Sexual Dysfunction

Pramipexole

Rotigotine

Methylphenidate

For dosing information, see
section of Dopamine Agonists

For dosing information, see
section of Dopamine Agonists

Initiate treatment at the lowest
dosage possible and titrate based
on individual response

Sexual dysfunction can present in both men and women with
Parkinson’s disease. [3,5] Other causes for erectile dysfunction
in men should be investigated. These include mood dysfunc-
tion, motor disability and adverse effects of commonly used
medications such as beta blockers, alpha adrenergic agents,
thiazide diuretics and antidepressants. [5,12,20,24,25] Adding
or adjusting dopaminergic drug treatment may be helpful but
may also elicit hypersexuality. [5]

Nonpharmacologic therapy includes vacuum pump devices.

Sildenafil
(Viagra®) [5]

Vardenafil
(Levitra®) [5]

Tadalafil
(Cialis®) [5]

Apomorphine sublingual
[5,26]

Alprostadil Injections:
(Caverject)
Intrauretral:
(Muse) [14]

Dose: 50 — 100mg 1 hour
before sex

Monitor for hypotension
and dizziness

Dose: 10mg 1 hour before sex

Monitor for hypotension
and dizziness

Dose: 10mg 30 minutes to
1 hour before sex

Monitor for hypotension
and dizziness

Dose: 2 — 4 mg 30 minutes
before sex

Initial dose for injections:
2.5mcg

Dosing must be initiated and
titrated in a healthcare setting

Intraurethral: 125 — 250mcg
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Non-motor symptom Generic name (brand name) Initial dose and comment

Although up to 50% of persons with Parkinson’s disease ex-
perience orthostatic drop in their systolic and diastolic blood
pressure of >20 and >10 mmHg, respectively, within 3 min of
standing up, only 16% are symptomatic. [20,25] Non-symp-
tomatic orthostatic hypotension does not require treatment
with pharmacologic agents. Treatment should be initiated if
patients present with dizziness, lightheadedness, blurry vision,
or syncope related to orthostatic hypotension. Attempt the
following before initiating treatment:

- Reassess the need for concurrent antihypertensive agents,
drugs that cause vasodilation (for e.g. phosphodiesterase
inhibitors), and block norepinephrine release (for e.g.
tricyclic antidepressants) [25]
- Advise patients to avoid large meals if it occurs after a
meal[5]
- Advise patients to avoid alcohol [5]
- Advise patients to increase salt and fluid intake to
2 —2.5L/day [5,25]
Orthostatic - Advise patients to avoid straining stool [25]
- Advise patient to elevate top of the bed
(head-up tilt of bed) [5]
- Advise patient to wear elastic stockings [5,25]
- Advise patients change position carefully and gradually,
especially when moving from sleeping to sitting or sitting
to standing positions [25]

Hypotension

. _— . Dose: 30mg BID - 60mg TID
Pyridostigmine Bromide ose_ v _ = )
(Mestinon®) [26] May increase drgollng and urinary
frequency and diarrhea

Initial Dose: 2.5mg BID
Midodrine Maximum dose: 10mg TID

[12,25] Last dose should be given no later
than mid-afternoon to prevent
supine hypertension at night.

Dose: 0.5-0.1mg daily
Fludocortisone Maximum dose: 0.2mg/day

(5,25] Monitor for pedal edema
and hypokalemia

Domperidone [14] 10mg TID



Non-motor symptom Generic name (brand name) Initial dose and comment

Orthostatic
Hypotension

Insomnia

Dose for intranasal
administration: 5-40mg QHS

Dose for sublingual
administration: 25-50mg QHS

Monitor serum sodium within 4-8
days and in 1 month to prevent
hyponatremia. Not recommended
if CrCL< 50 mL/min or history of
SIADH or cardiac insufficiency.

Desmopression [12]

High risk of supine hypertension at

doses of 100-400mg QHS, therefore,

not a drug of choice.
Persons with Parkinson'’s disease experience several different
types of sleep disorders including sleep disturbances and
insomnia, excessive daytime sleepiness, REM behaviour sleep
disorder, and restless legs syndrome. [5,12,20]. The etiology is
multifactorial: pain, tremor, stiffness, medication side effects,
anxiety, nocturia, among others. A thorough assessment of
sleep complaints must be conducted to address underlying
treatable contributors before initiating pharmacological
treatment; for e.g. optimization of night time dopaminergic
treatment must be undertaken to ensure motor symptoms
of Parkinson's disease are well controlled. [5,12,20,27]
Additionally, a review of medications that may be contributing
to sleep disorders must be undertaken.[5]

Non-pharmacologic treatments includes:

- Ensuring patients follow a good sleep hygiene, including
a regular pattern of sleep, restricting daytime napping,
and avoiding staying in bed if not asleep [5,12,20,27,28]
- Advising patients to avoid caffeine in the evening [5]
- Advising patients to increase daytime activity and exercise
as directed by a healthcare professional [5,27,28]
- Cognitive behaviour therapy [27]
Initial dose: 3mg QHS
Doxepin Maximum dose: 10 mg QHS
(Silenor®) [5,14,20,27,28] Dose within 30 minutes of bedtime.
Potential for anticholinergic
adverse effects
Melatonin Dose: 3 - 15mg QHS
[5,20,27] Dose: 5—_10mg time_d release
formulation at bedtime

Dose: 25-50mg QHS

Trazodone Trazodone can increase the risk
[5,12,14] of hypotension and falls in the
older adult
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Non-motor symptom Generic name (brand name) Initial dose and comment

Mirtazipine
Dose: 7.5-15mg QHS
[12,14] 9Q
. Initial dose: 3.75mg QHS
Insomnia
Zopiclone Maximum dose: 5mg QHS
(Imovane®) [14] Not a drug of choice as it increases
the risk of falls, fractures and
cognitive impairment.
Methylphenidate Initiate treatment at the lowest
(Biphentin®, dosage possible and titrate based
Concerta®, Ritalin®) on individual response
[5,12,14,27,28] (1mg/kg TID for 3 months)
Excessive Initial Dose: 100-200mg every
. q morning
Daytime Sleepiness .
| > Modafinil Trial of caffeine 200mg BID and
(Alertec®) rule out sleep apnea first
[5.12,14,27,28] Monitor for increase in blood
pressure, nervousness, anxiety
and headaches.
Clonazepam 0.25 - 1mg QHS
(Rivotril®) More effective than melatonin
REM Behaviour [3,5,11,12,28] but higher adverse effect profile
Sleep Disorder . Dose: 3-15mg QHS
P Melatonin ose mg Q

3,5,11,12] Dose: 5—'10mg t|meq release
formulation at bedtime

Dose: Ferrous sulphase 325mg

Iron deficiency (with low with vitamin C BID

ferritin) may cause RLS B
If serum ferritin <50 — 75ug/ml,

[27.28,29] initiate iron supplementation
Levodopa Dose: 100 — 200mg daily
Pramipexole

Restless Leg Dose: 0.125-0.5mg QHS

(Mirapex®) [5,15,29]
Syndrome (RLS)

Ropinirole [29] Dose: 0.25mg once daily
Rotigotine [29] Dose: 1mg patch once daily
Pregabalin Start with 50mg QHS and slowly

titrate up to 150mg per day

(Lyrica®) [28,29] (two to three divided doses)
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Non-motor symptom Generic name (brand name) Initial dose and comment

Initial dose: 300mg QHS

Usual dose: 900 — 1200mg/day in
divided doses (TID)

Adjust dosing for declining

Restless Leg Gabapentin renal function

Syndrome (RLS) (Neurontin®) [14,28,29] Titrate QOsing. to.eﬁect; taper
when discontinuing

Watch for respiratory depression,
sedation, dizziness, fatigue and
edema (legs, ankle or feet),
weight gain

Drug-induced Parkinson’s disease

Several medications may also cause Parkinsonian symptoms, worsen the
control of PD or un-mask PD. Drugs or pharmacological classes commonly
associated with drug-induced PD include first- and second- generation
antipsychotics, centrally acting dopamine-blocking antiemetics, some
cardiovascular medications, among others. [30,31,32] In some individuals,
discontinuation of the offending agent can result in a resolution of

parkinsonian symptoms, though this may take several months. [30,31]

Medications that may cause drug-induced parkinsonism (DIP) or
worsen symptoms of Parkinson’s disease %3]

. .. Medications to Avoid
Class of Medications (higher risk of DIP)

First-generation Antipsychotics
(e.g. chlorpromazine, haloperidol)
i g s Second-generation Antipsychotics
(e.g. risperidone, olanzapine,
ziprasidone, aripiprazole)

Prochlorperazine, metoclopramide,

Nausea Drugs/Gl Motility Agents promethazine

Calcium Channel Blockers Flunarizine

Dopamine Depleters Tetrabenazine
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Glossary

Dyskinesia: Involuntary or unusual movements, such as jerking, twitches or
spasms. They can affect any part of the body. The strength of dyskinesias can
vary from mild to severe. Dyskinesia happens because of the combination of
the condition and Parkinson’s medication. It is most common in people who
have been taking levodopa for many years. The prescription often has to be
adjusted to find a balance between enough medication to control the symptoms,

and a dose that does not bring on too much dyskinesia.

"“0n/Off": Describes changes in the ability to move, which happens in some
people with long-standing Parkinson’s who take levodopa. In the ‘on’ state,
the person can move, while in the ‘off state, they can stop moving altogether.

People can switch form one state to the other in minutes or even seconds.

“Wearing-off”: An effect experienced by many people who have been taking
Parkinson’s drugs for some time. The dose does not work for as long as it used

to and the beneficial effects wear off before it is time to take the next dose.

References

1. GBD 2016 Parkinson’s Disease Collaborators. Global, regional and national
burden of Parkinson’s disease, 1990 — 2016: A systematic analysis for the Global
Burden of Disease Study 2016. Lancet Neurol 2018; 17: 939 — 53

2. Kalia LV and Lang AE. Parkinson’s disease. Lancet 2015; 386: 896 — 912

3. Armstrong MJ, Okun MS. Diagnosis and treatment of Parkinson Disease. JAMA
20205 323 (50): 548 - 560

4. Grimes D, Gordon J, Snelgrove B, et al. Canadian Guidelines on Parkinson’s
disease. Can J Neurol Sci 2012;39(Suppl 4): S1-30. Also available at heep://
parkinsonclinicalguidelines.ca/sites/default/files/PD_Guidelines_2012.pdf.

5. Grimes D, Fitzpatrick M, Gordon J, et al. Canadian guideline for Parkinson
disease. CMAJ 2019 September 9; 191: E989 — 1004 (Appendix)

6. Zesiewicz TA, Sullivan KL, Arnulf I, et al. Practice Parameter: treatment of non-
motor symptoms of Parkinson disease: Report of the Quality Standards Subcom-
mittee of the American Academy of Neurology. Neurology 2010;74(11):924-31.

7. Miyasaki JM, Shannon K, Voon V, et al. Practice Parameter: evaluation and
treatment of depression, psychosis, and dementia in Parkinson disease (an
evidence-based review): Report of the Quality Standards Subcommittee of the
American Academy of Neurology. Neurology 2006;66(7):996-1002.



10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

De Bie RMA, Clarke CE, Espay AJ, et al. Initiation of pharmacological therapy
in Parkinson’s disease: when, why, and how. Lancet Neurol 2020; 19: 452 — 61

Standaert DG, Sung VW. Chapter 14: Pharmacology of dopaminergic neuro-
transmission. In: Principles of Pharmacology: The Pathophysiologic Basis of Drug
Therapy. 4" ed. Eds: Golan DE, Armstrong EJ, Armstroneg AW. Wolters Kluwer
2017; pp 206 — 226

Drug Product Database. Government of Canada. Available at https://www.
canada.ca/en/health-canada/services/drugs-health-products/drug-products/
drug-product-database.html [Accessed December 3, 2020]

Connolly BS, Lang AE. Pharmacological treatment of Parkinson disease:
A review. JAMA 2014; 311 (16): 1670 — 1683

Olanow CW, Stern MB, Sethis K. The scientific and clinical basis for the
treatment of Parkinson disease (2009). Neurology 2009; 72 (Suppl 4): S1 — S136

CPS [Internet]. Ottawa (ON): Canadian Pharmacists Association; c2020
[accessed December 3, 2020]. Available from http://www.e-therapeutics.ca

Lexicomp Online Database [database on the Internet]. Hudson (OH):
Lexicomp Inc.: publication year [updated year, mon, date; cited year, month

date]. Available from http://online.lexi.com. Subscription required to view

Fox SH, Katzenschlager R, Lim SY, et al. The Movement Disorder Society
evidence-based medicine review update: Treatments for the motor symptoms
of Parkinson’s disease. Mov Disord 2011;26(Suppl 3):52-41.

Voon V, Napier TC, Frank M]J et al. Impulse control disorders and levodopa-
induced dyskinesias: an update. Lancet Neurol 2017; 16: 238 — 50

Weintraub D, Mamikonyan E, Papay K, et al. Questionnaire for impulsive-
compulsive disorders in Parkinson’s disease—Rating scale. Mov Disord 2012;

27(2):242-7.

Evans A, Okai D, Weintraub D, et al. Scales to assess impulsive and compulsive
behaviours in Parkinson’s disease: Critique and recommendations. Movement

Disorder 2019; ; 34: 791 — 798

Yu XX, Fernandez HH. Dopamine agonist withdrawal syndrome:
A comprehensive review. ] Neurol Sci 2017; 374: 53 — 55

Zesiewicz TA, Sullivan KL, Arnulf, et al. Practice parameter: Treatment of

nonmotor symptoms of Parkinson disease. Neurology 2010; 74: 924 — 931

39



40

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

Srivanitchapoom B, Pandey S, Hallett M. Drooling in Parkinson’s disease: A
review. Parkinsonism Relat Disord 2014; 20: 1109 — 1118

Thomsen TR, Galpern WR, Asante A et al. Ipratropium botulinum spray as
treatment for sialorrhea in Parkinson’s disease. Movement Disord 2007; 22: 2268
- 2273

Poirer A-A, Aude B, Cote M, et al. Gastrointestinal dysfunctions in Parkinson’s
disease: Symptoms and treatments. Parkinson’s Dis 2016; 6762528

Pagonabarraga J, Kulisevsky J, Strafella AP et al. Apathy in Parkinson’s disease:
Clinical features, neural substrates, diagnosis and treatment. Lancet Neurol 2015;

14: 518 — 31

Palma J-A, Kaufmann H. Treatment of autonomic dysfunction in Parkinson
Disease and other synucleinopathies. Movement Disord 2018; 33: 372 — 390

Singer W, Sandroni P, Opfer-Gehrking TL, et al. Pyridostigmine treatment in
neurogenic orthostatic hypotension. Arch Neurol 2006; 63: 513 — 518

Videnovic A. Management of sleep disorders in Parkinson’s disease and multiple
system atrophy. Movement Disord 2017; 32: 659 — 668

Loddo G, Calandra-Buonaura G, Sambati L, et al. The treatment of sleep
disorders in Parkinson’s disease: From research to clinical practice. Frontiers
Neurol 2017; 8:42

Winkelman JW, Armstrong MJ, Allen RD, et al. Practice guideline summary:
Treatment of restless legs syndrome in adults: Report of the Guideline Development,
Dissemination and Implementation Subcommittee of the American Academy

of Neurology. Neurology 2016; 87: 2585 - 2593

Lopez-Sedon ], Mena MA, de Yebenes JG. Drug-induced parkinsonism.
Expert Opin Drug Saf 2013; 12: 487 — 496

Blanchett P, Kivenko V. Drug-induced parkinsonism: diagnosis and management.
J Parkinsonism Restless Legs Syndrome 2016; 6: 83 — 91

Factor SA, Burkhard PR, Caroff S, et al. Recent developments in drug-induced
movement disorders: A mixed picture. Lancet Neurol 2019; 18: 880 — 90



Appendices
PD NMS QUESTIONNAIRE

NAME: .o e Date: ..o AgE: L,

Male [ Female [J

NON-MOVEMENT PROBLEMS IN PARKINSON’S

The movement symptoms of Parkinson’s are well known. However, other problems can sometimes occur as
part of the condition or its treatment. It is important that the doctor knows about these, particularly if they are
troublesome for you.

A range of problems is listed below. Please tick the box ‘Yes’ if you have experienced it during the past
month. The doctor or nurse may ask you some questions to help decide. If you have not experienced the
problem in the past month tick the ‘No’ box. You should answer ‘No’ even if you have had the problem in the
past but not in the past month.

Have you experienced any of the following in the last month?

Yes No Yes No
1. Dribbling of saliva during the daytime ... O [0  16.Feeling sad, 10w’ 0 ‘DIUE" ...coivvvrerrverreormrrernrssinreannene O O
2. Loss or change in your ability to taste or smell .......... O 0O 17. Feeling anxious, frightened or panicky ..........ccccevuees O O
3. Difficulty swallowing food or drink or problems 18. Feeling less interested in sex or more
with choking O O interested in sex O O
4. Vomiting or feelings of sickness (nausea) ... O 19. Finding it difficult to have sex when you try ... O
5. Constipation (less than 3 bowel movements a 20. Feeling light headed, dizzy or weak standing
week) or having to strain to pass a stool (faeces) ......... a d from sitting or lying O O
6. Bowel (fecal) incontinence .. O 21. Falling O O
7. Feeling that your bowel emptying is incomplete 22. Finding it difficult to stay awake during activities
after having been to the toilet ..........ccccooviiviiiinns O O such as working, driving or eating ...........ccocoveeiiiennns O 0O
8. A sense of urgency to pass urine makes you 23, Difficulty getting to sleep at night or staying
rush to the toilet o d asleep at night .... oo
9. Getting up regularly at night to pass urine .. O 24, Intense, vivid dreams or frightening dreams ... .0 0
10. Unexplained pains {not due to known conditions 25. Talking or moving about in your sleep as if you
SUCH @S AMHIHIS) ....vvv e O O are ‘acting’ out a dream .. . O O
11. Unexplained change in weight (not due to 26. Unpleasant sensations in your legs at night or
change in diet) ...... O a while resting, and a feeling that you need to move .... O O
12. Problems remembering things that have 27. Swelling of your legs [
happened recently or forgetting to do things .........c.... O 0O
28. Excessive sweating D O
13. Loss of interest in what is happening around
you or doing things O O 29. Double vision O O
14. Seeing or hearing things that you know or are 30. Believing things are happening to you that other
told are not there ........ O 0O people say are not true D O
15. Difficulty concentrating or staying focussed ............... O O

All the information you supply through this form will be treated with confidence and will only be used for the purpose for which it has been
collected. Information supplied will be used for monitoring purposes. Your personal data will be processed and held in accordance with the
Data Protection Act 1998.

Developed and validated by the International PD Non Motor Group
For information contact: susanne.tiuk@uhl.nhs.uk or alison.forbes@uhl.nhs.uk

To download and print additional full size copies of this tool, visit www.parkinson.ca.
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PARKINSON DAILY DIARY

http://www.cmdg.org/MDC tools/PDDIARY/pddiary.htm

Name:

Date:

Instructions: This is a tool to track response to medication and will be used to adjust
the doses and timing of medications. Please place only one checkmark under each time
of day column in the row that best describes the patient’s motor state over the 1-hour
period before the time indicated (i.e., in the 7:00 a.m. column indicate the

average motor state from 6:00 to 7:00 a.m. or if asleep check only the asleep row.
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Motor State

Time of Day

“"ON" with
Dyskinesia
Too Much
Movement

“ON"
Normal
Movement

“OFF"
Too stiff
and slow

Asleep

PD
Medication
Time

6:00 a.m.

7:00 a.m.

8:00 a.m.

9:00 a.m.

10:00 a.m.

11:00 a.m.

Noon

1:00 p.m.

2:00 p.m.

3:00 p.m.

4:00 p.m.

5:00 p.m.

6:00 p.m.

7:00 p.m.

8:00 p.m.

9:00 p.m.

10:00 a.m.

11:00 a.m.

Midnight
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