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Parkinson disease is a common neurodegen-
erative disorder that causes progressive mo-
tor and nonmotor disability. It is diagnosed

clinically and requires a detailed history and neu-
rologic examination to exclude alternative diagno-
ses. Although disease-modifying therapies do not
exist for Parkinson disease, effective symptomatic
therapies, including dopaminergic medications
and surgery, allow patients to maintain good qual-
ity of life for many years. Nonmotor symptoms,
including mood, cognitive, sleep, autonomic, and
gastrointestinal symptoms, should be managed
by a multidisciplinary team of clinicians. Recent
advances include new diagnostic criteria from the
Movement Disorder Society and the addition of
new symptomatic therapies for treating motor
complications and nonmotor symptoms in ad-
vanced disease.
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Parkinson disease is the second
most common neurodegenera-
tive disorder after Alzheimer
disease (1). It has long been rec-
ognized as a motor system disor-
der but also has significant
nonmotor symptoms affecting
sensory, emotional, cognitive,
and autonomic functions. The
prevalence of Parkinson disease
increases with age such that 1%
of persons older than 65 years
and 3% of those older than 80
years are affected (2). In the
United States, the incidence is 21
cases per 100 000 person-years (3).
Given the increased global life ex-
pectancy, the number of persons
affected by Parkinson disease and
the subsequent personal, societal,
and economic burden are ex-
pected to increase sharply by
2030 (4).

The cause of Parkinson disease is
not well understood but is influ-
enced by both genetic and envi-
ronmental factors. Monogenic
causation is limited to a few pa-
tients, but this factor is overrepre-
sented among those with younger
onset (age <40 years) in whom
Parkin mutation and other auto-
somal recessive disorders are
common (5). Other genes confer
increased susceptibility, but this is
limited by incomplete penetrance
and variable expression. For exam-
ple, mutation in the gene that en-
codes �-glucocerebrosidase is the
strongest genetic risk factor (odds
ratio >5) for the disease (6). Envi-
ronmental risk factors are also
well recognized and include his-
tory of exposure to pesticides,
consumption of well water, agricul-

tural occupations, and prior head
trauma (7).

Parkinson disease is associated
with neuronal injury and loss in
the substantia nigra pars com-
pacta, the major source of dopa-
minergic projections to basal
ganglia (8). The resulting dopa-
mine deficiency is responsible for
the core motor features of the
disease and is the target of cur-
rent symptomatic therapies.
Pathologic changes in the sub-
stantia nigra are associated with
accumulation of intracytoplasmic
inclusions called Lewy bodies
that contain �-synuclein (9). Ag-
gregates of �-synuclein have also
been found in many other pe-
ripheral (olfactory bulb, gastro-
intestinal tract) and central
(medulla, pons, cortex) regions of
the nervous system. It has re-
cently been suggested that
pathologic progression of Parkin-
son disease follows a slow prion-
like pattern of spread of mis-
folded proteins from peripheral
tissues to the lower brainstem,
accounting for early premotor
and nonmotor symptoms; fol-
lowed by midbrain involvement,
associated with emergence of
motor symptoms; and finally to
cortical regions, leading to late-
onset dementia (10, 11). Several
cellular mechanisms, including
mitochondrial dysfunction, oxida-
tive stress, neuroinflammation,
and faulty protein degradation,
have been implicated in the
pathogenesis of Parkinson dis-
ease and are the focus of devel-
opment of disease-modifying
drugs (12, 13).

Diagnosis
What symptoms should
prompt a clinician to consider a
diagnosis of Parkinson disease?
Parkinsonism refers to a clinical
presentation characterized by the
presence of bradykinesia plus
rest tremor or rigidity (14). Par-

kinsonism can be caused by Par-
kinson disease or several other
pathologic conditions, ranging
from atypical neurodegenerative
Parkinsonian disorders to sec-
ondary nonneurodegenerative
causes. In Parkinson disease,
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tremor, bradykinesia, and rigidity
begin unilaterally and later
spread to the contralateral side
but remain asymmetrical
throughout the disease course
(14). The tremor has a frequency
of 3–7 Hz and occurs while the
patient is at rest. It often is most
notable in the upper extremities
but can also be seen in the legs,
chin, and jaw. Rest tremor can
reemerge after a delay of several
seconds with the hands out-
stretched, and this should be dif-
ferentiated from the immediately
emergent essential tremor (15).
Rest tremor also can reemerge
during ambulation.

Bradykinesia is characterized by
a generalized slowing of move-
ments and repetitive motion fa-
tigue. Many patients describe
bradykinesia as “weakness,”
“sluggishness,” or “tiredness.” It
may manifest as reduced facial
expression, difficulty with such
fine-motor tasks as buttoning or
typing, smaller handwriting (mi-
crographia), difficulty turning in
bed or getting out of a chair or
car, shortened steps (shuffling),
and dragging of the legs.

Rigidity is resistance to efforts by
the clinician to elicit passive joint
movement. It is independent of
velocity and direction of move-
ments (lead pipe rigidity) and
does not reflect a failure to relax.
Sometimes a superimposed
ratchet-like resistance, known as
“cogwheeling,” is present, but
this sign is neither universal nor
specific (14). Rigidity can affect
any part of the body and may
contribute to stiffness and pain.

Gait and balance changes can
also be seen. The typical Parkin-
sonian gait is characterized by a
narrow base, slow pace, reduced
stride length, multistep turns,
stooped posture, and reduced
arm swings. As the disease pro-
gresses, further gait deficits, such
as hesitation at onset of move-
ments and during transitions and

freezing of gait, may emerge.
Mild unsteadiness may be noted
early, but prominent unsteadi-
ness and a history of falls in the
first 5 years should prompt
consideration of an alternate
diagnosis (7, 14).
What questions should
clinicians ask when evaluating
patients for Parkinson disease?
Clinicians should ask patients
about tremor at rest, slowness,
stiffness, and alterations of gait
and balance. They also should
inquire about changes in facial
expression, volume of speech
(hypophonia), and smaller hand-
writing (micrographia) as well as
such nonmotor symptoms as ol-
factory dysfunction, constipation,
orthostatic lightheadedness, de-
pression, anxiety, memory
changes, and sleep disorders (16).
It is important to inquire about
rapid eye movement (REM) sleep
behavior disorder, a condition as-
sociated with enactment of
dreams and loss of normal muscle
paralysis in the dream phase of
sleep. This symptom is often re-
ported by family as yelling, kicking,
or punching during sleep and can
precede a formal diagnosis of Par-
kinson disease by years to de-
cades (17). Other “premotor”
symptoms include olfactory deficit,
constipation, and depression.

The clinician should also ask about
history of exposure to medications
that may cause parkinsonism, such
as antipsychotics (with the excep-
tion of quetiapine and clozapine)
or antinausea medications with
dopamine-blocking properties,
valproic acid, and lithium (18). Ad-
ditional pertinent information in-
cludes questions about family his-
tory of Parkinson disease and
history of head trauma and pesti-
cide exposure.

Finally, clinicians should inquire
about symptoms that may sug-
gest a diagnosis other than Par-
kinson disease. These symptoms
consist of diagnostic exclusion
criteria and red flags for diagno-
sis of Parkinson disease (14) (see

the Box: Diagnostic Criteria for
Parkinson Disease).

What should the physical
examination include?
Clinicians should do a complete
neurologic examination in pa-
tients with suspected Parkinson
disease. Special attention should
be paid to assessment of extra-
ocular movements, facial expres-
sion, volume of voice, speed of
truncal and limb movements,
muscle tone, and gait (19).
Tremor should be assessed with
the hands resting on the lap or
in the supine position and can
be elicited by asking the patient
to do mental calculations or
walk. Bradykinesia should be
assessed by asking the patient
to perform repetitive move-
ments, such as tapping the index
finger and thumb, opening and
closing the hand, rotating the
arm in supination and pronation,
and stomping the foot. Special
attention should be paid to pro-
gressive decrements in speed
and amplitude of movements.
Bradykinesia should be distin-
guished from uniform slowness
of movements without decre-
menting, which could indicate
motor pathway (pyramidal tract)
or muscle weakness, or disrup-
tion in rhythm of movements,
which indicates cerebellar dys-
function. Rigidity can be elicited
by passively moving the limbs
and can be accentuated by ask-
ing the patient to perform
repetitive maneuvers on the
contralateral side. Rigidity
should be distinguished from
spasticity, which varies on the
basis of the direction and veloc-
ity of passive movements.

Clinicians should also examine
axial mobility and gait by asking
patients to rise from a chair with
arms crossed and then watching
them walk in the hallway. Clini-
cians should note stooped pos-
ture, base of gait, the number of
steps needed to turn, arm
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swings, and presence of freezing.
Some patients experience pro-
gressive speeding and difficulty
stopping when walking, known
as festination. Clinicians should
check postural reflexes by per-
forming a pull test. During this
test, the clinician stands behind
the patient and throws him or her
off balance by forcefully pulling
backward on the shoulders while
being careful to prevent falling.
Patients with normal postural re-

flexes recover with no more than
2 corrective steps. Patients with
unsteadiness during the exami-
nation should also be assessed to
rule out alternative causes of im-
balance, such as sensory, cere-
bellar, or vestibular dysfunction.

How is Parkinson disease
diagnosed?
Parkinson disease is usually diag-
nosed on the basis of clinical his-
tory and examination—there is no

Diagnostic Criteria for Parkinson Disease*

Mandatory criteria
Parkinsonism is defined as bradykinesia plus at least 1 of the following:
• Rest tremor
• Rigidity

Supportive criteria
• Rest tremor
• Response to dopamine therapy
• Medication-induced dyskinesia
• Olfactory dysfunction

Exclusion criteria
History
• Lack of benefit from dopaminergic medications (sufficient dose, moderate disease severity)
• Current or recent (within 6–12 mo) use of dopaminergic blockers
• Documentation of an alternative cause of parkinsonism (e.g., hydrocephalus, encephalitis,

trauma, toxins, vascular disorders)
Physical examination
• Cerebellar signs (ataxia, dysmetria)
• Early dementia, including frontotemporal dementia or progressive aphasia
• Supranuclear vertical gaze palsy (inability to voluntarily move eyes despite preservation of

reflexive eye movements)
• Parkinsonism limited to lower extremities (for >3 y)
• Cortical signs, including aphasia (impaired language), apraxia (impaired performance of

learned motor skills), or cortical sensory loss (inability to recognize objects placed in hand
despite normal perception of light touch and pain)

Imaging: Normal functional imaging of presynaptic dopamine (dopamine transporter
scan)

Red flags
• Complete lack of progression for >5 y
• Absence of nonmotor features for >5 y (olfactory dysfunction, constipation, rapid eye

movement sleep behavior disorder)
• Symmetrical parkinsonism
• Rapid-onset gait impairment (wheelchair use in <5 y)
• Early, frequent falls (<3 y)
• Severe early autonomic deficits (orthostatic hypotension or urinary incontinence in <5 y)
• Severe early bulbar deficits (unintelligible speech or significant swallowing impairment in

<5 y)
• Inspiratory stridor
• Pyramidal tract sign (hyperreflexia, upgoing toe)
• Early, severe dystonia in hands and neck (<10 y)
*The presence of any exclusion criteria rules out Parkinson disease. The presence of 1–2
red flags can be counterbalanced by the presence of 1–2 supportive criteria, but more
than 2 red flags rules out Parkinson disease. Based on diagnostic criteria suggested by the
Movement Disorder Society Task Force (14).
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reliable diagnostic test. Diagnos-
tic criteria for Parkinson disease
have recently been revised by
the Movement Disorder Society
Task Force (14) (see the Box).
Clinicians should first establish
the presence of clinical parkin-
sonism, which is defined as bra-
dykinesia plus rest tremor or ri-
gidity. However, the presence of
parkinsonism is not equivalent to
Parkinson disease, and additional
supportive and exclusionary cri-
teria should be assessed. The
clinician should document the
presence of supportive criteria
that include rest tremor, re-
sponse to dopamine therapy,
medication-induced dyskinesia,
and olfactory dysfunction. Next,
absence of exclusion criteria and
red flags should be noted. One
exclusion criterion or 3 or more
red flags rule out Parkinson dis-
ease and indicate an alternative
diagnosis (14). However, 1 or 2
red flags can be counterbal-
anced by supportive criteria.

What tests should be considered
during the evaluation?
Additional testing is not manda-
tory in patients with a typical clini-
cal presentation and no red flags.
However, it is common to perform
magnetic resonance imaging (MRI)
of the brain (or computed tomog-
raphy if MRI is contraindicated) to
rule out such structural abnormali-
ties as hydrocephalus, diffuse vas-
cular disease, and mass lesions
that may present with parkinson-
ism. Imaging is particularly impor-
tant in cases with symmetrical or
exclusively unilateral presentation,
lower-body parkinsonism, early
falls, and rapid clinical course (7).

Positron emission tomography
and single-photon emission com-
puted tomography (SPECT) can
detect abnormalities of the presyn-
aptic dopaminergic system that
are typical of Parkinson disease.
Imaging with 123I-ioflupane dopa-
mine transporter SPECT has been
approved by the U.S. Food and

Drug Administration (FDA) to
differentiate parkinsonism from
essential tremor in clinically chal-
lenging cases. This test does not
distinguish Parkinson disease from
atypical neurodegenerative par-
kinsonism (20), but negative re-
sults rule it out (21).

In patients younger than 40 years
with symptoms of parkinsonism,
Wilson disease should be ruled
out by measuring serum cerulo-
plasmin as well as 24-hour urine
copper level and ophthalmologic
referral to assess for Kayser–
Fleischer rings, which are caused by
copper deposits in the cornea.

What other conditions should
be considered in the
differential diagnosis?
Essential tremor can be difficult to
distinguish from a prominent
tremor in Parkinson disease. Even
though essential tremor is associ-
ated with “posture holding” and
“action,” sometimes a delayed
“reemergent” tremor of Parkinson
disease during posture holding
may be mistaken for an essential
tremor (15). Presence of bradyki-
nesia should guide the clinician to
a diagnosis of Parkinson disease.
Dystonia, characterized by persis-
tent pulling and twisting of mus-
cles, can also be associated with a
rest tremor and is sometimes mis-
taken for Parkinson disease.

Secondary parkinsonism (Appen-
dix Table, available at Annals.org)
can be caused by exposure to
dopamine-blocking medications,
toxins, or heavy metals. Stepwise
progression punctuated by sud-
den worsening of parkinsonism
may be caused by vascular par-
kinsonism (22). Parkinsonism ex-
clusively affecting the lower body
may be related to normal-
pressure hydrocephalus (as part
of a triad that also includes uri-
nary incontinence and dementia)
or diffuse small vessel vascular
disease (22).
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Up to 5%–15% of patients pre-
senting with clinical parkinsonism
are eventually diagnosed with a
neurodegenerative syndrome
other than Parkinson disease
(23). The most common of the
atypical parkinsonian syndromes
are multiple system atrophy, pro-
gressive supranuclear palsy, cor-
ticobasal ganglionic degenera-
tion, and Lewy body dementia
(Appendix Table). These disor-
ders are diagnosed on the basis
of the presence of atypical fea-
tures listed as Parkinson disease
exclusion criteria and red flags
(see the Box). Chief among these
features are lack of benefit from
dopamine therapy and a rapid
clinical course. They are occa-
sionally clinically indistinguish-
able from Parkinson disease, es-
pecially in the early stages,
highlighting the importance of
current efforts to develop
disease-specific
biomarkers.

When should a specialist be
consulted?
A neurologist should be con-
sulted for any patient with early

symptoms of Parkinson disease;
this allows the patient and family
to obtain a second opinion and
provides an opportunity to learn
more about the condition. A neu-
rologist may also be more likely
to diagnose or rule out atypical
parkinsonian syndromes (24).
Referral to a neurologist may im-
prove selected clinical outcomes,
such as rate of falls and place-
ment in nursing homes, as well as
survival (25). Referral to a
movement-disorder specialist
may improve the accuracy of di-
agnosis and, as part of a multidis-
ciplinary approach, may improve
motor skills and quality-of-life
outcomes in patients with more
advanced disease (26, 27).

In a randomized controlled trial, 122 patients
with Parkinson disease received care from a
multidisciplinary team, including a movement-
disorder neurologist or a general neurologist. The
primary outcome was change in quality of life
from baseline to 8 months. The group receiving
care from a movement-disorder specialist had
higher quality-of-life scores as well as improved
scores on motor symptoms and depression scales
than the group receiving care from a general
neurologist (26).

Treatment
What is the role of exercise?
Exercise benefits motor and func-
tional outcomes and should be
encouraged in all patients (28).
Various strategies, including
high-intensity resistance training,
balance therapy, and physical

therapy, have proved effective in
addressing specific symptoms,
such as imbalance, freezing of
gait, or stiffness, but no strategy
is superior (28). Exercise and
physical therapy are key for gait
and balance symptoms that do
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[PMID: 15262734]
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ease. Cochrane Database
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35. Hauser RA, Silver D,
Choudhry A, Eyal E,
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agonists in Parkinson's
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2014;29:1028-34.
[PMID: 24919813]
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Hauser RA, Jankovic J,
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Assessment of safety and
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patients with Parkinson
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Diagnosis... Clinicians should consider a diagnosis of Parkinson disease
when a patient has bradykinesia plus rest tremor or rigidity. They
should conduct a thorough history and neurologic examination and pay
close attention to medications that may cause parkinsonism. The diag-
nosis can be based on clinical findings. MRI may help rule out second-
ary causes, and 123I-ioflupane dopamine transporter SPECT imaging
may help differentiate parkinsonism from essential tremor. Alternative
diagnoses should be considered, and a neurologist should be con-
sulted if atypical signs or symptoms are present or the patient does
not respond to typical doses of dopaminergic medications.

CLINICAL BOTTOM LINE
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not improve with medications.
Benefits are lost within months
after exercise is discontinued. A
neuroprotective role for exercise
has been postulated in experi-
mental models but remains to be
proven in the clinical setting (29).

Should patients alter their
diets?
No major dietary restriction is
recommended in Parkinson dis-
ease. Diet should include suffi-
cient fiber and hydration to pre-
vent constipation as well as
vitamin D and calcium to prevent
osteoporosis. Some patients re-
ceiving L-dopa have disruptions
in intestinal absorption of the
drug due to competition with
neutral amino acids and should
take the drug 30–45 minutes be-
fore meals. These patients also
need to note the timing of high-
protein meals relative to taking
their medication. Patients with
Parkinson disease are at in-
creased risk for weight loss, and
limiting protein intake is not
recommended.

When should drug therapy be
started?
Drug therapy should begin when
symptoms interfere with the pa-
tient's functional, occupational,
or social goals. Because all thera-
pies address specific symptoms,
there is no need to start drugs in
patients whose symptoms are
mild and not bothersome. If a
disease-modifying treatment be-
comes available in the future,
early use should be considered
in all patients (9).

What drugs should be used for
initial treatment, and how
should they be chosen?
Patients with early, mild Parkin-
son disease whose symptoms
cause functional impairment
have several options (30, 31)
(Table). The clinician usually de-
cides between a dopamine ago-
nist or L-dopa, but anticholin-
ergics and inhibitors of the B

isoform of monoamine oxidase
(MAO-B), which prevents dopa-
mine breakdown, may also be
used.

In the United States, the non-
ergot dopamine agonists ropini-
role, pramipexole, and rotigotine
can be prescribed as initial
monotherapy in younger patients
(often <65 years) or as adjunct
therapy in all patients receiving
L-dopa. Patients should receive
ropinirole and pramipexole orally
3 times daily, starting at a low
dose and slowly up-titrating over
several weeks. Rotigotine is ad-
ministered via a transdermal
patch once daily.

L-dopa is the most effective medi-
cation for motor symptoms; all
patients with Parkinson disease
eventually benefit from it. It should
be prescribed with carbidopa,
which blocks the conversion of
L-dopa to dopamine in peripheral
tissues, thus reducing nausea, or-
thostatic hypotension, and other
side effects. Most clinicians pre-
scribe an immediate-release for-
mulation with 25 mg of carbidopa
and 100 mg of L-dopa, titrating
slowly by adding 1 half-tablet per
week to 1 tablet 3 times daily. Fur-
ther dose adjustment in the range
of 600–1600 mg of L-dopa daily
divided into multiple doses may
be needed to address ongoing
motor symptoms. Controlled- or
sustained-release L-dopa is not
completely absorbed and is up to
30% less effective than immediate-
release formulations; however, the
longer-acting formulations can
provide symptom control at night.

Many patients develop long-term
motor complications after several
years of L-dopa use, including a
“wearing-off” effect between
doses (recurrence of motor symp-
toms when plasma levels are low)
and dyskinesia (choreiform invol-
untary movements that are often
maximal at the peak drug level).
These are complicated issues and
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Table. Available Drugs for Parkinson Disease

Agent Mechanism of Action Dosage Adverse Effects Notes

Dopamine agonists:
Pramipexole,
ropinirole,
rotigotine,
apomorphine

Simulate the action of
dopamine at
postsynaptic receptors

Pramipexole: 1.5–4.5 mg/d in
3 divided doses; ropinirole:
6–18 mg/d in 3 divided doses;
rotigotine: 4-8 mg/d once daily
(patch); apomorphine: 2 mg per
dose subcutaneous injection to
bridge "off" periods

Nausea, lightheadedness,
hallucinations,
sleepiness, sleep
attacks, dyskinesia,
and impulse control
disorders; may also
cause ankle edema,
confusion, orthostatic
hypotension, and
constipation

First-line treatment in
younger patients;
adjuvant therapy to limit
total dose of L-dopa;
apomorphine is an
injectable rapid-onset
agonist that is mainly
used as "rescue"
therapy for patients with
severe off periods

L-dopa Direct precursor to
dopamine; usually
combined with
carbidopa, which
blocks aromatic amino
acid decarboxylase and
thus reduces peripheral
side effects of L-dopa

Oral immediate-release
carbidopa–L-dopa is available in
10/100, 25/100, and 25/250
formulations; initial dose is
300–600 mg/d in 3 divided
doses, which can be increased
slowly to 1800–2000 mg/d in 3–6
divided doses as needed

Extended-release carbidopa–
L-dopa is often used as 50/200
mg taken once at night and is
available in 95- to 245-mg
L-dopa strength formulations;
it is dosed between 850- to
2450-mg L-dopa strength

Carbidopa–L-dopa enteral gel is
delivered through portable
infusion pump via an intrajejunal
tube

Nausea, lightheadedness,
sleepiness, confusion,
hallucinations; after a
few years, dyskinesia
and wearing-off may
develop

Most effective treatment
for motor symptoms;
first-line therapy in
older patients (>65 y)
and second-line therapy
in younger patients
after dopamine agonists

Controlled-release
carbidopa–L-dopa is
often used to improve
symptoms at night

Extended-release
carbidopa-L-dopa and
enteral gel formulations
can reduce wearing-off
between doses in
patients with motor
fluctuations

Carbidopa Blocks peripheral enzyme
aromatic amino acid
decarboxylase that
breaks down L-dopa in
peripheral tissues,
increases CNS
bioavailability of
L-dopa

25 mg of carbidopa is usually
combined with 100 mg of
L-dopa; doses between 75–150
mg daily are needed to block
peripheral side effects of L-dopa;
can be used at doses up to 450
mg/d

None Additional carbidopa may
be prescribed if the
patient is having
adverse peripheral
effects from L-dopa,
such as nausea or
orthostatic symptoms

Anticholinergics:
Trihexyphenidyl,
benztropine

Blocks acetylcholine in
the striatum

Trihexyphenidyl: 3–12 mg/d
in 3 divided doses; benztropine:
1–6 mg/d in 2–3 divided doses

Dry mouth, dry eyes,
urine retention,
constipation, confusion,
memory impairment,
lightheadedness

Can help with tremor
and rigidity but not
bradykinesia; limit use
in older patients (>70 y)
and those with
cognitive impairment
due to side effects; may
improve bladder
dysfunction and
drooling

Amantadine Blocks glutamate
receptors; also
stimulates dopamine
release

100–300 mg/d in 1–3 divided
doses

Edema, livedo reticularis,
insomnia,
hallucinations,
confusion

Improves dyskinesia and
may alleviate tremor;
use with caution in
elderly patients

COMT inhibitors:
Entacapone,
tolcapone

Increase CNS L-dopa
bioavailability by
decreasing peripheral
L-dopa metabolism

Entacapone: 200 mg with each
dose of L-dopa (maximum 1600
mg/d); tolcapone: 300–600
mg/d in 3 divided doses

May increase dyskinesia,
nausea, and other
dopaminergic side
effects; tolcapone may
cause liver toxicity,
which limits its use

Can enhance and prolong
the effects of L-dopa;
entacapone may
change color of urine to
orange; tolcapone use
requires close
monitoring of liver
function but is usually
avoided due to risk for
fatal liver toxicity;
opicapone has shown
efficacy in improving
wearing-off without liver
toxicity

MAO-B inhibitors:
Selegiline,
rasagiline,
safinamide

Inhibit MAO-B enzyme;
increase synaptic
availability of
dopamine; safinamide
also inhibits glutamate
release

Selegiline: 5 mg each morning and
at noon; rasagiline: 1–2 mg once
daily; safinamide: 50–100 mg
once daily

Nausea, insomnia, and
hallucinations; may
rarely cause
serotonergic crisis
(confusion,
disorientation, fever,
tremor, myoclonus,
diarrhea, flushing) in
combination with SSRIs

Rasagiline and selegiline
can be used as initial
monotherapy or as an
adjunct to dopamine
agonists or L-dopa; can
improve wearing-off but
may worsen dyskinesia;
safinamide can be used
as adjunct in advanced
disease and can
improve wearing-off,
likely without worsening
dyskinesia

CNS = central nervous system; COMT = catechol-O-methyl transferase; MAO-B = B isoform of monoamine oxidase; SSRI =
selective serotonin reuptake inhibitor.
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result from disease progression
and pulsatile stimulation of dopa-
mine receptors (32). Initial use of
dopamine agonists may delay
these problems but may not be as
effective as L-dopa in controlling
motor symptoms (33, 34).

The MAO-B inhibitors selegiline
and rasagiline are modestly ef-
fective as monotherapy or ad-
junct therapy in early Parkinson
disease (31, 35). Anticholinergics,
such as trihexyphenidyl or benz-
tropine, are useful for tremor and
rigidity but do not reduce brady-
kinesia. They should be used
with caution in elderly patients
because of sedation and memory
impairment.

How should pharmacotherapy
be adjusted as motor symptoms
worsen?
Clinicians should adjust dopaminer-
gic medications over time based on
progression of motor symptoms in
individual patients. Development of
medication-related motor complica-
tions, such as wearing-off and dyski-
nesia, as well as nonmotor compli-
cations, such as psychosis and
excessive sedation, can complicate
management.

Dyskinesia that does not disturb
the patient does not need to be
treated. When treatment is
needed, adding the N-methyl-D-
aspartate antagonist amantadine
or clozapine can help reduce dys-
kinesia (32), though the latter is
rarely used for this indication. In
patients with dyskinesia who use
dopamine agonists or MAO-B in-
hibitors (in addition to L-dopa),
reduction of these medications
may improve dyskinesia. In addi-
tion, adjusting the L-dopa regimen
to smaller doses given at shorter
intervals may also reduce dyskine-
sia. These interventions, however,
may worsen motor symptoms and
wearing-off effects (31).

If the medication wears off be-
fore the next scheduled dose,

clinicians should reduce the in-
terval between L-dopa doses or
add an agent that prolongs its
effects, such as catechol-O-
methyl transferase inhibitors
(entacapone, tolcapone, or opi-
capone [although it is not FDA-
approved]) or MAO-B inhibitors
(rasagiline and safinamide) (31,
36). Addition of dopamine ago-
nists may also lessen wearing-off.
However, all of these strategies
may exacerbate dyskinesia. Recent
studies have confirmed the effi-
cacy of the antiepileptic agent
zonisamide in alleviating wearing-
off in Parkinson disease, but this
remains an off-label indication
(37). Adjunct therapy with safin-
amide, a new mixed MAO-B inhibi-
tor and glutamate-release inhibi-
tor, can reduce wearing-off
without exacerbating troublesome
dyskinesia (36). In patients with
severe or sudden wearing-off,
apomorphine, an injectable dopa-
mine agonist, can be used as res-
cue therapy. This drug acts quickly,
but its effects last only an hour (38).

Given that the pulsatile and irreg-
ular release of dopamine from
oral immediate-release L-dopa
contributes to motor complica-
tions, newer formulations of
L-dopa have been developed
with the goal of reducing motor
fluctuations. Two of these
formulations—oral extended-
release L-dopa and intrajejunal
infusion of L-dopa gel delivered
through a portable pump—have
shown efficacy in improving motor
fluctuations and are approved by
the FDA for use in advanced Par-
kinson disease (39, 40).

In a randomized, double-blind, multicenter con-
trolled trial, 393 patients with Parkinson disease
and motor fluctuations received oral extended-
release carbidopa–L-dopa or an equivalent dose
of immediate-release carbidopa–L-dopa for 13
weeks. The primary outcome was medication
wearing-off time. The extended-release formu-
lation reduced the daily wearing-off time by an
average of 1–2 hours compared with the
immediate-release drug (39).
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In a prospective, 54-week open-label study, 324
patients with Parkinson disease and severe fluc-
tuations ( >3 hours of “off” time) received an in-
traintestinal infusion of carbidopa–L-dopa gel.
Medication “on” time without troublesome dyski-
nesia increased by 4.8 hours, and medication
“off” time decreased by 4.4 hours. Serious ad-
verse effects were noted in 32% of patients, and
device-related complications were noted in
34.9% (40).

Medication wearing-off and dys-
kinesia can be difficult to man-
age. Patients with these symp-
toms should be referred to a
movement-disorder neurologist
for drug management and con-
sideration for surgery.

How should adverse effects of
pharmacotherapy be managed?
Nausea is a common adverse
effect of dopaminergic medica-
tions, although patients may de-
velop tolerance to mild nausea. If
L-dopa causes the nausea, ad-
ministering additional carbidopa
may help. If nausea persists, an-
ecdotal evidence shows that the
antiemetic domperidone can be
effective, but it is not FDA-
approved. Dopamine-blocking
antinausea agents, such as meto-
clopramide and prochlorpera-
zine, should be avoided because
they can worsen symptoms of
parkinsonism.

Another common adverse effect
is excessive sleepiness, which is
worse with dopamine agonists
than with L-dopa. Patients receiv-
ing dopamine agonists should be
warned about sudden, irresistible
“sleep attacks,” and if they occur
therapy should be switched to
L-dopa. If patients are sleepy,
clinicians should discontinue use
of all other medications that may
contribute to sleepiness, provide
education on good sleep hy-
giene, and assess for underlying
sleep disorders (see “How should
sleep problems be managed?”).

Impulse control disorder is an-
other important side effect of do-
pamine agonists that manifests

as excessive gambling, shop-
ping, eating, or sexual activity in
10%–15% of treated patients (16).
Clinicians should educate pa-
tients and frequently ask about
these symptoms because pa-
tients rarely report them volun-
tarily. If impulse control disorder
is disruptive, dopamine agonists
should be reduced or discontin-
ued; however, this change may
worsen motor symptoms and re-
quire a switch to L-dopa. If lack of
impulse control persists, surgery
may be considered.

What are the nonmotor
symptoms?
Nonmotor symptoms in Parkin-
son disease are caused by patho-
logic involvement of the centers
that regulate sleep, mood, cogni-
tion, and gastrointestinal and au-
tonomic function. These symp-
toms cause significant disability
and can diminish quality of life
even more than motor symptoms
(16). Clinicians should recognize
the importance of the full spec-
trum of nonmotor symptoms in
managing Parkinson disease (41).

How should sleep problems be
managed?
Nighttime sleep disorders and
daytime hypersomnolence are
common. Insomnia may be
caused by various factors, includ-
ing sleep–wake cycle disruption;
medications; nocturia; intrusion
of motor symptoms; or a con-
comitant sleep disorder, such as
restless leg syndrome, obstruc-
tive sleep apnea, or REM sleep
behavior disorder (42). It is im-
portant to educate all patients
with insomnia about proper
sleep hygiene, which includes a
regular bedtime routine; refrain-
ing from daytime naps; and
avoiding stimulants, large meals,
and exercise before bedtime.
Patients should be screened for
motor and breathing-related
sleep disorders. If motor symp-
toms of Parkinson disease, such
as tremor, dystonia, or difficulty
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Curr Opin Neurol. 2017;
30:435-46. [PMID:
28509682]

57. National Institute for
Health and Care Excel-
lence. Parkinson's Dis-
ease in Adults. NICE
guideline (NG71). 2017.
Accessed at www.nice
.org.uk/guidance/ng71
on 5 July 2018.

� 2018 American College of Physicians ITC42 In the Clinic Annals of Internal Medicine 4 September 2018

Downloaded from https://annals.org by Simerjot Simerjot Jassal on 08/18/2019

http://www.nice.org.uk/guidance/ng71
http://www.nice.org.uk/guidance/ng71


turning in bed, interfere with fall-
ing asleep or returning to sleep,
a long-acting dopaminergic
drug, such as controlled-release
L-dopa or a rotigotine patch,
should be considered. Restless
leg syndrome responds to dopa-
mine agonists, L-dopa, and gaba-
pentin. REM sleep behavior dis-
order is common in Parkinson
disease and may respond to mel-
atonin or clonazepam, but the
latter should be used with cau-
tion because it can cause seda-
tion and increase risk for falls in
advanced disease. The evidence
for benefits of hypnotics is lim-
ited, but zolpidem, eszopiclone,
trazodone, and doxepin may be
considered in patients with in-
somnia (42). Treatment of anxiety
and depression may also im-
prove sleep, especially if the
medication has sedating effects.
Modafinil may be considered for
daytime hypersomnolence (42).

How should neuropsychiatric
complications be managed?
Mood disorder, including mild
depression and mild-to-severe
anxiety, are common in Parkin-
son disease and can be part of
the premotor symptoms of the
disease (16). Clinicians should
frequently screen patients for
depression, which is often under-
recognized because many fea-
tures of Parkinson disease over-
lap with the somatic features of
depression, including psychomo-
tor slowing, reduced facial ex-
pression, fatigue, and sleep
problems (43). Depression can
be caused by both the direct
pathologic effects of Parkinson
disease on the brainstem's pro-
duction of neurotransmitters,
such as dopamine, serotonin,
and noradrenaline, and the pa-
tient's reaction to motor disability
(16). Mood symptoms may im-
prove with dopaminergic thera-
pies and MAO-B inhibitors, but
this is not universal (44). Some of
these patients experience fluctu-

ations in depression and anxiety
that are associated with the tim-
ing of dopaminergic medications
and in parallel to motor fluctua-
tions. These patients with “non-
motor fluctuations” respond
to strategies that prolong the
medication's “on” period. In
dopamine-refractory depression,
antidepressants, including selec-
tive serotonin reuptake inhibitors
(SSRIs) and tricyclics, may be
beneficial. Although few studies
of these medications have been
completed, the best evidence of
efficacy has been found with nor-
triptyline and desipramine (45).
However, clinicians often use
SSRIs or bupropion because of
their lower adverse effect profile.
Similar antidepressants, as well
as benzodiazepines and buspi-
rone, can be used to treat anxiety
in Parkinson disease, although
evidence of their efficacy is also
limited (43, 44).

Apathy, defined as loss of moti-
vation and goal-directed behav-
ior, is common in Parkinson dis-
ease and, in contrast to that seen
in depression, can be present
without anhedonia. Apathy can
be related to impairment in re-
ward processing or autoactiva-
tion deficits or underlined by
concomitant depression or de-
mentia. It is associated with de-
creased quality of life and in-
creased caregiver burden and
has no known treatment (43).

Psychosis can be a side effect of
dopaminergic medications, es-
pecially dopamine agonists, as
well as a late manifestation of
disease progression, often devel-
oping in parallel with cognitive
decline (16). Emergence of early,
unprovoked psychosis suggests
a disorder other than Parkinson
disease, such as Lewy body de-
mentia. Psychosis is the greatest
risk factor for nursing home
placement in patients with Par-
kinson disease and contributes to
increased mortality and caregiver
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stress (44). The most common
form of psychosis is visual mis-
perceptions, ranging from illu-
sions to fully formed hallucina-
tions. The first step in managing
Parkinson-related psychosis is to
treat reversible causes, such as
infection, metabolic distur-
bances, and adverse medication
effects. Stepwise adjustment of
Parkinson medications should
be implemented, starting with
removal of dopamine agonists,
followed by removal of other
non–L-dopa medications, and
finally reduction of the dose of
L-dopa (44, 45). However, such
an adjustment may worsen the
motor symptoms, and a rein-
crease in the dosage, at least of
L-dopa, may be required. Care-
takers should also be advised to
go along with the content of the
psychosis rather than arguing
with the patient. If psychosis per-
sists, pharmacotherapy should
be initiated. Cholinesterase in-
hibitors may be beneficial in
some patients with dementia
and are usually well tolerated. If
an antipsychotic is necessary,
clinicians should only use cloza-
pine, quetiapine, or pimavan-
serin (43, 45). Although only
pimavanserin is FDA-approved
for Parkinson disease psychosis
in patients without dementia,
many clinicians try quetiapine
first (usually at doses <100 mg/
d). Clozapine is also efficacious,
but use is limited because of risk
for agranulocytosis and need for
frequent monitoring. Other
dopamine-blocking antipsy-
chotic agents should be avoided
because they can worsen motor
symptoms.

In a randomized, double-blind, placebo-
controlled study, 199 patients with Parkinson
disease psychosis were treated with pimavan-
serin (40 mg once daily) or placebo. The pri-
mary outcome was antipsychotic benefit as
assessed by a Parkinson disease–adapted
scale for assessment of positive symptoms.
Patients treated with pimavanserin had im-
provement in psychosis compared with the

placebo group and did not experience worsen-
ing of motor symptoms (46).

Mild cognitive impairment is
common in Parkinson disease
and is an early manifestation in
25%–30% of patients (47). It has
become increasingly recog-
nized that dementia may de-
velop in a large subset of pa-
tients; for example, in a
longitudinal study, 46% of pa-
tients developed dementia after
10 years (47). Early cognitive
deficits often include slowed
thinking, short-term memory
problems, impaired attention,
and difficulty with multitasking.
More advanced stages of cogni-
tive deficits include impairment
of multiple domains, which may
be further complicated by su-
perimposed age-associated
pathologic conditions, such as
vascular and Alzheimer disease
(47). Clinicians should assess
patients with dementia for re-
versible causes, including medi-
cations, metabolic or hormonal
disturbances, sleep apnea, sub-
dural hematoma, and depres-
sion. Cholinesterase inhibitors
may provide modest benefit,
even though only rivastigmine
is FDA-approved to treat de-
mentia in Parkinson disease
(45). No medication has proven
efficacy to treat mild cognitive
impairment in Parkinson dis-
ease. Clinicians should routinely
assess driving safety in patients
with Parkinson disease and cog-
nitive impairment (43).

How should gastrointestinal
symptoms be managed?
Common gastrointestinal symp-
toms include sialorrhea, dys-
phagia, and constipation. Sia-
lorrhea may improve with
L-dopa, the anticholinergic
agent glycopyrrolate, or admin-
istration of botulinum toxin A or
B into the salivary glands (45).

Dysphagia is uncommon in
early Parkinson disease but may

develop later and is often re-
fractory to medication. Never-
theless, some patients note
worsening of swallowing during
dopaminergic “off” periods and
would benefit from prolonga-
tion of medication effect and
timing their meals during medi-
cation “on” periods. Clinicians
should refer patients with dys-
phagia to a speech pathologist
and order a modified barium
swallow with video-fluoroscopy
to evaluate for aspiration.
Teaching safe swallowing tech-
niques, diet modifications, and
respiratory muscle strengthen-
ing exercises may be helpful.

Treatment of constipation, a
common premotor symptom,
involves the use of dietary mod-
ification, increased hydration,
exercise, bulk-forming agents,
stool softeners, and laxatives.
Domperidone, polyethylene
glycol, and lubiprostone can
help with constipation (45, 48).

How should symptoms of
autonomic dysfunction be
managed?
The manifestations of autonomic
dysfunction include orthostatic
hypotension, urinary symptoms,
and erectile dysfunction. Urine
storage symptoms, such as ur-
gency, frequency, and nocturnal
polyuria, are more common than
voiding symptoms, such as
straining and hesitancy (49). As a
first step, clinicians should rule
out bladder infection and edu-
cate patients to use a timed void-
ing routine and avoid evening
fluid intake. Some patients with
urine storage symptoms (overac-
tive bladder) benefit from anti-
cholinergic agents, such as oxy-
butynin and tolterodine, but
evidence of efficacy in Parkinson
disease is insufficient (45, 49);
these medications may also
worsen cognitive function. Mira-
begron, a �3-adrenergic agonist,
is an alternative for urine storage
symptoms and does not have
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cognitive side effects; however, it
has not been studied in Parkin-
son disease (49). Other consider-
ations include referral to a urolo-
gist, urodynamic studies, and
cystoscopic injection of botuli-
num toxin into the detrusor mus-
cle of the bladder (49).

Treatment of orthostatic hypo-
tension includes increasing salt
and fluid intake as well as high-
compression stockings. Several
medications, including fludrocor-
tisone, the selective �1-agonist
midodrine, and the cholinest-
erase inhibitor pyridostigmine,
may improve neurogenic ortho-
static hypotension, even though
evidence of efficacy in Parkinson
disease is limited (45, 48). More
recently, the FDA approved the

norepinephrine prodrug droxi-
dopa for managing neurogenic
orthostatic hypotension (50). Cli-
nicians should start this medica-
tion at a dose of 100 mg 3 times
a day, with the last dose given at
least 3 hours before bedtime,
and gradually increase the dose
to 600 mg 3 times a day. Except
for pyridostigmine, all of these
agents can cause supine
hypertension.

When should patients be
hospitalized?
Although Parkinson disease can
typically be managed in the out-
patient setting, there are several
situations in which hospitalization
may be required, including fre-
quent falls, dysphagia causing
aspiration, delirium, psychosis,

systemic infections (urinary tract,
pneumonia), pain, and medica-
tion side effects (50). Rapid with-
drawal of dopaminergic thera-
py—for example, due to limited
oral intake, planning for surgery,
or medical errors—may lead to
acute worsening of parkinson-
ism that can be associated
with hyperthermia and confu-
sion, resembling neuroleptic
malignant syndrome. This “par-
kinsonism hyperpyrexia syn-
drome” should be treated with
immediate reinstitution of dopa-
minergic drugs and supportive
therapy (51).

Which surgical interventions
are effective, and which
patients should be considered
for surgery?
Surgical interventions include
lesioning therapies (thalamot-
omy and pallidotomy) and deep-
brain stimulation. Pallidotomy is
efficacious in controlling all core
motor symptoms, whereas
thalamotomy only improves
tremor. Lesioning can cause irre-
versible adverse effects, espe-
cially with bilateral lesions.
Therefore, deep-brain stimula-
tion, which is reversible and pro-
grammable, is the standard sur-
gical therapy (52).

The FDA has approved unilat-
eral or bilateral deep-brain stim-
ulation of subthalamic nucleus
or globus pallidus interna for
Parkinson disease. Either target
is effective for alleviating core
motor symptoms, increasing the
amount of “on” time, reducing
wearing-off, and decreasing dys-
kinesia compared with best
medical management (52, 53). In
addition, stimulation of the thal-
amus can improve refractory
tremor, but this target is rarely
used given the lack of benefit
seen with nontremor symptoms.

Ina randomized controlled trial, 255 patients
with Parkinson disease received bilateral
stimulation in the globus pallidus interna,

Figure. Evaluation of candidacy for DBS in Parkinson disease.

Parkinsonism

Present
Red flags

for atypical
parkinsonism

Absent

Moderate severity or
bothersome symptoms:

dopamine agonists,
L-dopa

 Atypical parkinsonism:
Supportive management;

DBS not indicated

Lack of clear benefit
with medications

despite sufficient dosing
and schedule

Parkinson disease
diagnosis

Mild symptoms:
No treatment or treatment with

selegiline, rasagiline, or amantadine

Atypical parkinsonism:
Supportive management;

 DBS not indicated

Good motor benefit
from dopaminergic drugs

without major adverse effects

Good motor benefit from
dopaminergic drugs with complications

(e.g., motor fluctuations, dyskinesia,
hallucinations, excessive sedation)

Adjust dose and schedule of medications;
add adjunct medications

Continue
medications

• If complications are refractory despite medical management, or
• if presence of adverse effects prohibits optimal dosing of medications, or
• if tremor is severe and refractory: Refer to movement disorder neurologist

Assess response to L-dopa
when the patient is receiving the

drug and when not receiving the drug

If L-dopa causes notable motor benefits (at least 30%
improvement in UPDRS motor score) and major cognitive

or mood disorder is absent, refer for DBS surgery

DBS = deep-brain stimulation; UPDRS = Unified Parkinson's Disease Rating Scale. (Reprinted
with permission from MKSAP 17.)
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stimulation in the subthalamic nucleus, or
best medical therapy. The primary outcome
was time spent in the “on” state (good motor
function) without troubling dyskinesia at 6
months. Patients who received deep-brain
stimulation gained 4.6 hours of “on” time per
day without troubling dyskinesia, whereas
those managed with medication alone
gained no “on” time. Parkinson disease
quality-of-life scores also improved signifi-
cantly in the deep-brain stimulation group
(53).

Candidates for deep-brain stim-
ulation include patients with re-
fractory and disabling tremor
and those whose therapeutic
response to L-dopa is compli-
cated by frequent wearing-off,
dyskinesia, or other side effects.
Presence of dementia, severe
untreated depression, severe
postural instability, or atypical
parkinsonism are contraindica-
tions for deep-brain stimulation
(51). Potential candidates for
surgery should undergo a
stepwise assessment by a
movement-disorder neurologist
to ensure correct diagnosis,
medication responsiveness, and
absence of contraindications
(Figure).

In a randomized controlled trial, 251 patients
with Parkinson disease and early motor com-
plications (regardless of control with medica-
tions) received bilateral subthalamic stimula-
tion plus medical therapy or medical therapy
alone. The primary outcome was quality-of-
life score. Patients who received stimulation
showed improvement in quality-of-life score
as well as in several motor outcomes (54).

On the basis of these results, the
FDA recently expanded the indi-
cation for deep-brain stimulation

to include patients with disease
duration of at least 4 years and
recent-onset motor fluctuations,
increasing the number of pa-
tients who may benefit from sur-
gery (55). Recent technologic
advances have helped to im-
prove clinical efficiency and toler-
ability of deep-brain stimulation
therapy and may allow for more
personally tailored symptom
management (56).

What is the prognosis of a
patient with Parkinson
disease?
Parkinson disease is a progres-
sive neurologic disorder, but the
rate of progression varies widely.
As a group, patients with tremor-
predominant disease may prog-
ress more slowly and have less
cognitive impairment than those
with the akinetic rigid form of the

disease (9). Adequate control of
motor symptoms with available
therapies allows quality of life to
be acceptable for prolonged peri-
ods in many patients. Emergence
of medication-refractory symp-
toms, such as postural imbalance,
dysphagia, dementia, and psycho-
sis, can affect disability, quality of
life, and survival in later stages of
the disease (9, 16).

When should a specialist be
consulted?
A neurologist should be con-
sulted at least annually. Patients
who consult a neurologist may
have lower morbidity and mortal-
ity than those who do not (25).
Referral to a movement-disorder
neurologist should be consid-
ered in patients with advanced or
hard-to-control disease (26).

Treatment... Clinicians should start drug therapy when symptoms
cause functional impairment. Initial therapies include dopamine ago-
nists, L-dopa, and MAO-B inhibitors. The medication regimen should
be adjusted over time to address disease progression and medication-
induced complications. Adjunct medications that can be added to
L-dopa in stable or advanced Parkinson disease include dopamine ago-
nists, MAO-B inhibitors, and catechol-O-methyl transferase inhibitors. In
patients with medication wearing-off, these adjunct medications, as well
as long-acting L-dopa (including oral extended-release and intestinal
gel formulations), may be helpful. In patients with dyskinesia, amanta-
dine should be considered. In patients with uncontrolled motor compli-
cations or with medication-refractory tremor, deep-brain stimulation
should be considered. Clinicians should treat nonmotor symptoms, in-
cluding sleep, mood, cognitive, gastrointestinal, and autonomic dys-
function, with the appropriate drugs. Regular exercise to maintain phys-
ical function should be encouraged. Clinicians should refer patients to a
neurologist for comanagement of their Parkinson disease.

CLINICAL BOTTOM LINE
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Practice Improvement
What do professional
organizations recommend
regarding the diagnosis and
treatment of Parkinson
disease?
The Movement Disorder Society
published new clinical diagnostic
criteria for Parkinson disease in
2015 (14). These refined criteria
are intended to increase accu-
racy of clinical diagnosis of Par-
kinson disease. The National In-
stitute for Health and Care
Excellence published guidelines
on diagnosis and management
of Parkinson disease in 2017 (57).
This document highlights the

recommendations of experts
from the United Kingdom on the
efficacy of first-line and adjunct
pharmacologic and advanced
deep-brain stimulation therapy
and the lack of cost-effectiveness
of enteral gel therapy. Clinicians
can also find guidance on man-
agement of motor symptoms in a
recent evidence-based review by
the International Parkinson and
Movement Disorder Society (31),
and the American Academy of
Neurology has published a
guideline on management of
nonmotor symptoms in Parkinson
disease (48).

In the Clinic

Tool Kit
Parkinson

Disease

Patient Information
www.nlm.nih.gov/medlineplus/parkinsonsdisease.html
Resources related to Parkinson disease from the National

Institutes of Health's MedlinePlus.
www.mayoclinic.org/diseases-conditions/parkinsons

-disease/symptoms-causes/syc-20376055?p=1
www.mayoclinic.org/es-es/diseases-conditions

/parkinsons-disease/symptoms-causes/syc
-20376055?p=1

Information in English and Spanish on symptoms and
causes of Parkinson disease from the Mayo Foundation
for Medical Education and Research.

https://medlineplus.gov/ency/article/000755.htm
https://medlineplus.gov/spanish/ency/article/000755

.htm
Patient handouts in English and Spanish on Parkinson disease

from the National Institutes of Health's MedlinePlus.

Clinical Guidelines and Other Information for
Health Professionals

www.nice.org.uk/guidance/NG71
Guidelines on the diagnosis and management of Parkin-

son disease from the U.K. National Institute for Health
and Care Excellence.

www.aan.com/go/practice/guidelines
www.aan.com/Search/Search?filterContentType=

Guideline&searchValue=Parkinson
Guidelines on Parkinson disease from the American

Academy of Neurology.
https://onlinelibrary.wiley.com/doi/full/10.1002/mds

.26424
Diagnostic criteria for Parkinson disease from the Move-

ment Disorder Society Task Force.
https://onlinelibrary.wiley.com/doi/full/10.1002/mds

.27372
Evidence-based review of management of motor symp-

toms from the International Parkinson and Movement
Disorder Society. In

the
Cli

nic
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WHAT YOU SHOULD
KNOW ABOUT PARKINSON
DISEASE

What Is Parkinson Disease?
Parkinson disease affects the part of your brain

that helps you move. It causes a variety of signs
and symptoms, including tremors, slower move-
ment, sleep issues, and problems with your
mood. It usually affects people older than 60
years. Parkinson disease cannot be cured, but
the symptoms can be managed.

Am I at Risk?
Certain things can increase your risk for Parkinson

disease, including:
• Family history of Parkinson disease
• Exposure to pesticides
• Drinking water from a well
• Having a job in the agricultural industry, such

as a fruit or vegetable picker
• History of head trauma
• Being older than 65 years
• Taking certain medicines

What Are the Symptoms?
It can take months or years for you to show symp-

toms of Parkinson disease. The most common
symptoms are:

• Tremors or feeling very shaky in your hands,
arms, legs, chin, or jaw

• Feeling very slow, weak, sluggish, or tired
• Finding it hard to do things with your hands,

like fastening buttons or typing
• Feeling that it's hard to get into bed or out of

a chair
• Changes in the way that you walk, such as

dragging your legs
• Poor sleep
• Poor mood

How Is It Diagnosed?
• Your health care professional will ask you

questions about your symptoms and medical
history.

• You will be given a physical examination.
• Your health care professional might ask you to

walk up and down the hallway so he or she
can check your movement.

• You might also get an imaging test, such as an
MRI or a PET scan.

• You might be referred to a neurologist—a
doctor who specializes in the brain.

How Is It Treated?
• Several medicines can help manage

symptoms. Ask your health care professional
which is best for you.

• Exercise is very helpful; for example, it can
help you with balance and stiffness. Ask your
health care professional what exercise is safe
for you. You can also ask if physical therapy is
right for you.

• A healthy diet can help you stay well with
Parkinson disease. This means eating lots of
fiber (like in fruits, vegetables, and whole
grains) and drinking lots of water. It's also
important to get enough vitamin D and
calcium to prevent osteoporosis. Work with
your health care professional to develop a diet
that gives you all the nutrients that you need.

Questions for My Doctor
• How will my symptoms change over time?
• What medicines are best for my symptoms?
• Will my other medicines interact with my

Parkinson disease medicines?
• What are the side effects of the medicines?
• Which exercises are safe?
• Can you refer me to a physical therapist?
• Do I need to see any other doctors?
• Is it safe for me to do my daily activities (like

driving or going to work or the store)?

For More Information
MedlinePlus
https://medlineplus.gov/parkinsonsdisease.html

Parkinson’s Foundation
http://parkinson.org
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Appendix Table. Differential Diagnosis of Parkinson Disease

Disease Clinical Characteristics Additional Features Possible Diagnostic Strategies

Neurodegenerative
atypical parkinsonism

DLB Central feature: Dementia

Core features: Parkinsonism,
fluctuations in cognition, visual
hallucinations (unprovoked),
REM sleep behavior disorder

Diagnosis of probable DLB
requires central feature plus 2
core features

Early dementia before
or within first year of
onset of parkinsonism,
high sensitivity to
dopamine blockers,
pathologically similar
to Parkinson disease
with late-onset
dementia

Abnormal dopamine transporter
SPECT (differentiates from
Alzheimer disease but not from
Parkinson disease)

MSA Core features: Dysautonomia,
cerebellar ataxia, parkinsonism

Subtypes:
MSA-P: dysautonomia +

parkinsonism
MSA-C: dysautonomia +

cerebellar ataxia

Rapid progression, early
falls, severe
dysautonomia
(orthostatic hypo-
tension and urinary
incontinence),
symmetrical motor
signs, limited or no
response to L-dopa,
REM sleep behavior
disorder, central apnea
and inspiratory stridor,
ataxia without family
history

MRI may reveal cerebellum or
pons atrophy; abnormal
dopamine transporter SPECT
(differentiates from other ataxias
but not from Parkinson disease)

PSP Core features: Extraocular
dysfunction (limited or slowed
vertical movements), postural
instability (early and severe),
parkinsonism (rigidity,
freezing)

Subtypes:
PSP-Richardson syndrome

(extraocular + postural deficits,
classic presentation)

PSP-parkinsonism
PSP-primary freezing of gait
PSP-frontal dementia
PSP-CBS (see below)

Rapid progression,
early backward falls,
early dysarthria and
dysphagia, early
frontal lobe
dementia,
symmetrical motor
signs, resistance to
L-dopa, facial
dystonia with
surprised facial
expression, neck
extensor dystonia,
erect posture

Subtypes include
extraocular deficits
plus various
presentations

MRI may reveal midbrain atrophy;
abnormal dopamine transporter
SPECT (does not differentiate
from Parkinson disease)

CBD Core motor features:
Asymmetrical parkinsonism,
dystonia (limb posturing),
myoclonus (rapid, jerky
movements)

Core cortical features: Apraxia
(inability to perform a
previously learned task),
cortical sensory deficits,
alien-limb phenomenon
(wandering limb)

Diagnosis requires 1–2 core
motor and 1–2 core cortical
features

Extreme asymmetry,
rapid progression,
fixed dystonic posture
in limb, resistance to
L-dopa, tremor often
absent, early
cognitive impairment
(frontal lobe type,
may involve
language)

Clinical presentation is
called CBS and may
be caused by various
pathologic conditions,
including CBD, PSP,
and Alzheimer disease

MRI may reveal parietal asymmetry

Continued on following page

4 September 2018 Annals of Internal Medicine In the Clinic � 2018 American College of Physicians

Downloaded from https://annals.org by Simerjot Simerjot Jassal on 08/18/2019



Appendix Table—Continued

Disease Clinical Characteristics Additional Features Possible Diagnostic Strategies

Secondary parkinsonism
Vascular parkinsonism Also known as lower-body

parkinsonism due to relative
sparing of upper extremities
and face; wide-based, slow
and shuffling gait, often with
freezing and postural
instability; may have pyramidal
signs (hyperreflexia, upgoing
toes)

Gradual course seen in
patients with diffuse
microvascular
lesions; rapid-onset
and stepwise
progression seen in
patients with
successive strokes;
ruled out by normal
MRI scan

MRI reveals evidence of previous
strokes involving basal ganglia,
hemispheres, or brainstem or,
more often, diffuse white matter
vascular lesions

NPH Triad of gait impairment
(wide-based, slow, magnetic
gait, freezing), urinary
incontinence, and dementia

Clinical triad and imaging
findings are suggestive of
diagnosis, but overdiagnosis
is common

Large-volume CSF removal test is
not definitive but is used to
clarify potential response to
ventriculoperitoneal shunting,
which can provide sustained
benefit in patients with true
NPH

Cerebral atrophy may
be interpreted as
hydrocephalus; also
vascular or atypical
neurodegenerative
parkinsonism may be
misdiagnosed as
NPH

Decisions about
shunting should take
into account risks
(infection and shunt
malfunction) and
high rates of
misdiagnosis

CT or MRI reveal nonobstructive
hydrocephalus and assess for
diffuse atrophy and burden of
vascular disease; CSF flow
studies may also help with
diagnosis

Large-volume (>30 mL) CSF
removal test can immediately
improve gait

Medication-induced
parkinsonism

History of current or recent
(within 6–12 mo) exposure to
certain medications, including
typical and atypical
antipsychotics (except
clozapine and low doses of
quetiapine), tetrabenazine,
metoclopramide,
prochlorperazine, valproic
acid, lithium, and amiodarone

Dopamine-blocking
medications should be
stopped in patients
with parkinsonism; if
parkinsonism persists
or worsens 6–12 mo
after removal of the
offending agent, an
alternative diagnosis is
likely

Normal dopamine transporter
SPECT (rarely used for this
indication but may be
considered in high-risk
psychiatric patients who cannot
discontinue use of
antipsychotics)

Toxin- or
metabolic-related
parkinsonism

Exposure to manganese, carbon
monoxide, carbon disulfide,
MPTP, and cyanide and
posthypoxic and parathyroid
dysfunction are all associated
with a parkinsonian state

Rare—history of
exposure to selective
toxins or presence of
a specific metabolic
disorder is key to
diagnosis

MRI sometimes shows evidence of
symmetrical injury to basal
ganglia

Posttraumatic
parkinsonism

Often emerges immediately after
recovery from coma caused by
severe brain trauma; delayed
parkinsonism may be seen in
some patients with remote
history of repeated
concussions, also known as
chronic traumatic
encephalopathy, often in
combination with behavioral
and cognitive changes

In acute setting, clinical
history is key; in
chronic traumatic
encephalopathy,
diagnostic criteria are
not established but are
associated with such
symptoms as
behavioral, mood, and
cognitive symptoms;
isolated parkinsonism
with a history of
remote head trauma
cannot be reliably
distinguished from
idiopathic Parkinson
disease

MRI including diffusion tensor
imaging may show evidence of
acute injury to brain tissue; is
often nonspecific in chronic
traumatic encephalopathy

Postencephalitic
parkinsonism

Often emerges after recovery
from certain types of viral
encephalitis and is associated
with parkinsonism, oculogyric
crisis (sustained eye deviation),
and respiratory irregularities

A recent history of viral
encephalitis
immediately
preceding emergence
of parkinsonism is
typical

MRI sometimes shows evidence of
injury to bilateral basal ganglia;
CSF evidence of viral encepha-
litis during acute phase

Continued on following page
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Appendix Table—Continued

Disease Clinical Characteristics Additional Features Possible Diagnostic Strategies

Parkinsonism associated
with tumors, infection,
and intracranial
hemorrhage

Caused by damage to basal
ganglia and associated
structures as a result of tumors,
invasive infections, or
intracranial hemorrhage

Course often acute or
subacute; often
associated with other
neurologic findings,
as well as such
infections as HIV,
toxoplasmosis, or
fungal infections in
immunocompromised
patients; subacute
dementia caused by
CJD

MRI shows structural abnormalities
in basal ganglia or bilateral
white matter or a diffuse
process; may show cortical
ribboning in CJD; CSF may
reveal evidence of cancer,
infection, or CJD

Wilson disease Young onset (age <40 y);
progressive movement
disorder characterized by
irregular rest and action
tremor, dystonia, dysarthria,
and parkinsonism; cognitive
changes may emerge later and
are irreversible

Autosomal recessive;
neurologic
symptoms may
precede hepatic
disease; all patients
with movement
disorders with onset
before age 40 y
should be screened
for Wilson disease

Serum ceruloplasmin, 24-h urinary
copper, slit lamp examination
for Kayser–Fleischer rings; liver
biopsy rarely needed; genetic
testing available, but sensitivity
is limited

Other conditions
Essential tremor Symmetrical action tremor in

upper extremities, may also
involve head and voice,
immediately emerges with
arms outstretched, may
interfere with writing and
eating, absent while the
patient is at rest, no
bradykinesia

Most common tremor
disorder, positive
family history and
improvement with
ethanol are common
but not mandatory
for a definitive
diagnosis; may
resemble enhanced
physiologic tremor

Normal results on dopamine-
transporter SPECT differentiates
from Parkinson disease

Dopa-responsive
dystonia

Often presents with dystonia in
foot; can spread to generalized
dystonia, but at times
parkinsonism is predominant;
shows dramatic and sustained
response to low dose of
L-dopa without progression
over time

Autosomal dominant;
young onset; should
be suspected in
children,
adolescents, and
young adults who
present with foot
dystonia, unusual
cases of cerebral
palsy, or
parkinsonism

Normal results on dopamine-
transporter SPECT; genetic
testing for mutation in guanosine
triphosphate cyclohydrolase I or
tyrosine hydroxylase genes

CBD = corticobasal degeneration; CBS = corticobasal syndrome; CJD = Creutzfeldt–Jakob disease; CSF = cerebrospinal fluid;
CT = computed tomography; DLB = dementia with Lewy bodies; MPTP = 1-methyl-4-phenyl-1,2,3,6-tetrahydropyridine; MRI =
magnetic resonance imaging; MSA = multiple system atrophy; NPH = normal-pressure hydrocephalus; PSP = progressive su-
pranuclear palsy; REM = rapid eye movement; SPECT = single-photon emission computed tomography.
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