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ABSTRACT

Parkinsonism is seen frequently in patients with
psychiatric conditions. Drug-induced parkinsonism (DIP)
is the second most common cause of parkinsonism in

the general population after Parkinson’s disease (PD) but
a range of rarer aetiologies, some of them reversible,
should also be considered in patients of all ages. DIP is
more common in older patients, as are neurodegenerative
diseases that may produce parkinsonism and it is
relatively more likely that drug exposure could be
unmasking an underlying process in this population. There
is an extensive literature on differentiating DIP from PD
but clinical features can be indistinguishable and many
proposed investigations are not readily available. Aside
from cessation of the responsible medication, there is

no clear consensus on treatment strategies or duration

of treatment. Practically, a delicate balance must be
achieved between ameliorating parkinsonism and avoiding
recurrent psychosis. Long-term prognosis in the setting
of DIP remains unclear. We review the features that may
differentiate DIP from other causes of parkinsonism

in patients with psychiatric iliness, provide an update

on relevant investigations and discuss management
strategies. The use of atypical antipsychotics for a broad
range of indications highlights the ongoing relevance of
DIP.

INTRODUCTION

Parkinsonism, defined as bradykinesia in
combination with either rest tremor, rigidity
or both,' classically arises in the context
of Parkinson’s disease (PD). The major
pathology is represented by Lewy bodies
containing alpha-synuclein and associated
dopamine cell loss in the substantia nigra
leading to dysfunction of basal ganglia
circuitry responsible for motor control.
However, parkinsonism due to a wide range
of possible causes also occurs in up to one-
third of patients taking antipsychotic medi-
cations.” This syndrome may significantly
impair function and quality of life.

Pathophysiology of parkinsonism

In PD, itis proposed that there is an imbalance
of activation of excitatory and inhibitory path-
ways involving the basal ganglia (a collection
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of subcortical grey matter nuclei including
the substantia nigra, globus pallidus, subtha-
lamic nucleus and the striatum comprising
the putamen and caudate nucleus), thalamus
and motor cortex governing motor output.” *
Dopamine usually has an excitatory influence
on the direct pathway via D1 receptors to facil-
itate cortically initiated movements and an
inhibitory influence on the indirect pathway
via D2 receptors, which usually impedes volun-
tary movement through thalamic inhibition.”
This pathway is summarised in figure 1.

In the case of PD, gradual degeneration of
dopaminergic substantia nigra pars compacta
neurons and their projections to the striatum
leads to motor symptoms.® A range of dopami-
nergic medications that either increase dopa-
mine levels through a variety of mechanisms
or stimulate dopamine receptors are used
to address these symptoms. Conversely, any
medication that either blocks dopamine D2
receptors or reduces dopamine release may
result in parkinsonism.5 Other aetiologies of
parkinsonism typically produce motor symp-
toms through damage to the basal ganglia,
for example, through vascular injury in the
case of vascular parkinsonism or normal pres-
sure hydrocephalus.

A degree of parkinsonism is frequent
in the elderly and may be due to an age-
related decline in the number of nigrostri-
atal neurons.®” However, neurodegenerative
pathologies also accumulate with age. Arecent
study of over 1400 patients followed up for
an average 8.5 years until death demon-
strated that the majority (94.1%) had at
least one pathology on autopsy, the average
individual had three pathologies and 25%
had PD pathology.® The other pathologies
detected included Alzheimer’s pathology,
cerebral amyloid angiopathy, cerebrovas-
cular disease, hippocampal sclerosis and TAR
DNA-binding protein 43.* A majority (53.9%)
of this cohort had developed parkinsonism
by their last visit.? Interestingly, this study also
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Figure 1

Schematic diagram of excitatory and inhibitory basal ganglia pathways implicated in parkinsonism. Dopaminergic

projections from the SNc have an excitatory influence on direct pathway striatopallidal fibres via D1 receptors leading to
disinhibition of thalamic nuclei and enhanced thalamocortical drive facilitating cortically initiated movements. Dopamine also
has an inhibitory effect on indirect pathway striatopallidal fibres via D2 receptors, which impedes voluntary movement through
thalamic inhibition. The direct pathway is also activated by glutamatergic projections from the sensorimotor cortex and the
indirect pathway via gamma-aminobutyric acid (GABA) from the putamen. GPe, globus pallidus externa; GPi, globus pallidus
interna; SNc, substantia nigra pars compacta; STN, subthalamic nucleus.

highlighted that a proportion of patients with both PD
and other pathologies did not demonstrate any clinical
parkinsonism.8

Beyond dopamine: the role of other neurotransmitters in
parkinsonism and psychosis

Other neurotransmitter systems are also implicated in PD
motor symptoms and drug-induced parkinsonism (DIP)
and may help explain why DIP may occur with medica-
tions that do not have direct effects on dopamine levels
or receptors. For example, due to the interrelationship
between dopaminergic and cholinergic pathways, parkin-
sonism has been conceptualised as resulting from relative
dopamine deficiency and relative acetylcholine excess.”
This hypothesis is supported by observations that parkin-
sonism is aggravated by centrally acting cholinergic medi-
cations and improved by anticholinergic medications."
Gait impairment in PD is pathophysiologically complex
and freezing of gait, specifically, may be associated
with dysfunction in the noradrenergic and cholinergic
systems.”

Similarly, contemporary understanding of neurotrans-
mitter systems involved in psychosis has evolved beyond
dopamine dysregulation with multiple other neurotrans-
mitters associated with the syndrome. There is evidence
that a relative hypocholinergic state favours the emer-
gence of psychotic symptoms in PD."' PD psychosis has
also been conceptualised to reflect an imbalance between
dopamine and serotonin neurotransmission.'* Atypical
antipsychotics, such as quetiapine and clozapine, demon-
strate significant serotonin receptor antagonism.'” This
serotonin receptor activity differentiates typical from
atypical antipsychotics and was touted as resulting in
lower extrapyramidal side effects (EPSE) such as parkin-
sonism both due to the downstream effect on dopamine
release and the need for a lower D2 receptor occupancy
for antipsychotic efficacy. With the ongoing use of atyp-
ical antipsychotics, it has been demonstrated that there is
still a risk of causing EPSE, and the ‘atypical’ nature may
be lost with dose increases.
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Drug-induced parkinsonism

DIP is defined as the presence of parkinsonism without a
history of parkinsonism before the use of the offending
drug and onset of parkinsonian symptoms during use of
the drug.” DIP is relevant to patients to a broad range
of patients since antipsychotic agents are prescribed for
a range of psychiatric indications including adjunctive
therapy for depression, anxiety disorders, personality
disorders and behavioural and psychological symptoms
of dementia."* This perhaps reflects attitudes that antipsy-
chotic medications are less addictive than, for example,
benzodiazepines and may even be perceived as safer. It
is possible that patients prescribed these medications for
other indications are not properly appraised of the poten-
tial risks.'*

While antipsychotic medication is a common cause of
DIP, other medications have been causally associated with
parkinsonism including antiemetic agents,” antidepres-
sants (selective serotonin reuptake inhibitors),"” lithium'®
and calcium channel blocking agents.”

Although DIP is less frequent with atypical antipsy-
chotics than typical agents such as haloperidol,17 it is still
commonly seen. A recent Cochrane review concluded
that DIP has been associated with all second-generation
antipsychotics.'®

There is significant individual variability in the propen-
sity to develop parkinsonism in patients treated with caus-
ally associated medications which can be only partially
explained by reported polymorphisms in genes involved
in dopamine transmission in patients who develop DIP,"
or unmasking of subclinical PD or an atypical parkinso-
nian syndrome.” Patients with dementia with Lewy bodies
(DLB), a closely related synucleinopathy characterised by
early cognitive symptoms, are exquisitely sensitive to the
effects of dopamine receptor blocking agents.”'

Treatment with a dopamine receptor blocker or dopa-
mine depleting agent in a dose or time course consistent
with DIP is an exclusion criterion for PD' and tardive
parkinsonism can persist for months or years after cessa-
tion of a dopamine receptor blocking agent.22 However,
patients who continue to demonstrate parkinsonian
features long after causative medications are ceased are
thought more likely to have subclinical PD unmasked by
neuroleptic exposure.23

CLINICAL FEATURES AND DIFFERENTIAL DIAGNOSIS
Differentiating DIP from PD or another underlying
neurodegenerative disease is difficult. Both condi-
tions are more frequent with advancing age,” ** with PD
affecting approximately 1% of the population over 60.**
DIP is more common in women”'” while PD has a slight
male predominance.”*

Clinical features found to be useful in identifying DIP
include a clear temporal association with commence-
ment of potentially responsible medication, bilateral and
symmetric features, rigidity, relative absence of rest tremor
and the coexistence of tardive dyskinesia.”* Freezing of

gait is infrequent in DIP compared with other causes of
parkinsonism.”® Non-motor symptoms, such as late-onset
rapid eye movement sleep behaviour disorder, reflect the
involvement of other neurotransmitter systems and are
less likely to be a feature of DIP.*” Hyposmia, now part of
the supportive diagnostic criteria for PD due to degen-
eration of the olfactory system,' can be non-specific,
particularly in older patients but is less frequent in DIP.*’
Response to levodopa is diagnostically useful with a lack
of response or less pronounced response typically seen
in DIP.* Assessing motor response objectively using wear-
able devices is becoming increasingly useful.””

When parkinsonism develops acutely or progresses
rapidly and is associated with other neurological symptoms
and signs, other rarer aetiologies should be considered.
These include infective and autoimmune encephalitides,
structural lesions, stroke and metabolic and genetic disor-
ders.” Rare secondary causes and investigations can be
reviewed in table 1.

INVESTIGATIONS

A number of ancillary investigations have been proposed
to differentiate DIP from neurodegenerative pathology.
Single-photon emission CT using (123) I-ioflupane as
a dopamine transporter ligand (DaT-Scan) is a reliable
technique for distinguishing between DIP and PD*
but is not readily available in many countries including
Australia. DaT uptake in the striatum is significantly
decreased in patients with PD even in early stages of the
disease, and drugs causing parkinsonism including anti-
psychotics have negligible affinity for DaT, so scans may
demonstrate normal uptake even with significant DIP.”

Another potentially useful auxiliary investigation is
measurement of cardiac sympathetic denervation, an
early feature of PD, using metaiodobenzylguanidine
scintigraphy,” but it is not funded as a test for PD in all
countries.

MRI and transcranial sonography of the substantia
nigra® ** can demonstrate dopamine depletion with
absence of the ‘swallow-tail’ appearance of the substantia
nigra and increased iron concentrations, respectively, but
the specificity of these tests is uncertain and availability
limited.* **

Finally, a recent pilot study of the utility of cerebro-
spinal fluid neurofilament light (a biomarker of neuroax-
onal damage) in the neuropsychiatric setting found that
levels were significantly higher in patients with a neuro-
logical or neurodegenerative disorder compared with
psychiatric disorder.” In summary, these tests are prom-
ising but still not readily available and clinicians still need
to rely largely on clinical acumen.

MANAGEMENT STRATEGIES

The treatment of parkinsonism in the psychiatric setting
should be individualised, considering varied vulnera-
bilities and priorities for medication use. Where DIP
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Table 1 Investigations to exclude secondary causes of parkinsonism in atypical cases?®“°
Category Test Rationale/differential
Blood Serum electrolytes, caeruloplasmin, thyroid Wilson disease, hyper and hypothyroidism,
tests function tests, parathyroid hormone, blood film, hypoparathyroidism and pseudohypoparathyroidism,
HIV and syphilis serology, autoantibodies (NMDAR, neuroacanthocytosis, HIV and neurosyphilis, autoimmune
LGI1, CRMP5, Ri, DPPX, Ma2) encephalitis
Urine 24 hour urine copper Wilson disease
CSF Viral PCR, syphilis, autoantibodies, 14-3-3 Encephalitis, neurosyphilis, autoimmune encephalitis, prion
disease
Imaging  MRI brain Structural brain lesions (normal pressure hydrocephalus,
chronic subdural haematoma, tumours), stroke, evidence of
previous head trauma, encephalitis, manganese intoxication,
specific atrophy patterns in atypical parkinsonian syndromes,
for example midbrain predominant atrophy in PSP
CT brain Calcium deposition in the basal ganglia (Fahr disease)
Genetic  DCTN1 Perry syndrome
testing  Atpy3a2 Kufor-Rakeb syndrome
FMR1 Fragile X-associated tremor/ataxia syndrome
HTT Huntington’s disease with parkinsonism
CSF1R Adult-onset leukoencephalopathy with axonal spheroids and
pigmented glia
POLG Mitochondrial disorder with parkinsonism
GBA Gaucher’s disease
NPC1 and NPC2 Niemann-Pick C disease
CYP27A1 Cerebrotendinous xanthomatosis

anti-Ri, anti-neuronal nuclear antibody type 2; ATP13A2, Gene, locus PARK9; CRMP5, collapsin response-mediating protein 5; CSF,
cerebrospinal fluid; CSF1R, colony stimulating factor 1 receptor; CT, computed tomography; CYP27A1, cytochrome P450 family 27 subfamily
A member 1; DCTN1, Gene encoding the dynactin subunit p150; DPPX, dipeptidyl-peptidase-like protein 6; FMR1, fragile x mental retardation
1; GBA, glucosidase beta acid; HIV, human immunodeficiency virus; HTT, Huntingtin gene; LGI1, leucine-rich glioma inactivated 1; Ma2, anti-
Ma2; MRI, magnetic resonance imaging; NMDAR, N-methyl-D-aspartate receptor; NPC1, Niemann-Pick disease, type C1; NPC2, Niemann-
Pick disease, type C2; PCR, polymerase chain reaction; POLG, DNA polymerase gamma gene; PSP, progressive supranuclear palsy.

is a potential cause of parkinsonism, withdrawing or
changing potentially responsible medications is the first
step.” DIP usually resolves within months of stopping the
offending drug but parkinsonism may persist or progress
in 10%-50%.° While, unmasking of subclinical PD should
be considered in this population, parkinsonism has been
reported to persist for up to 18 months in some cases of
DIP.*

Despite medication withdrawal, patients can be signifi-
cantly disabled by motor symptoms which may take time
to resolve. There is also a risk of unmasking or exacer-
bating tardive dyskinesia with reduction or cessation of
antipsychotics.'” Older and anecdotal evidence exists for
the use of anticholinergic agents such as benztropine
and levodopa in the symptomatic management of DIP,
although it is not robust.” Anticholinergic medications
may also worsen concomitant tardive dyskinesia and
amantadine has been proposed as a treatment option in
this circumstance.'”

Where antipsychotic medication is necessary, lowering
the dose or switching to an antipsychotic with a lower
risk of DIP such as quetiapine or clozapine is an alter-
native.” Quetiapine is relatively safe in patients with

parkinsonism and widely used for PD psychosis but has
limited evidence for efficacy.’ Clozapine should be used
judiciously given the potential for serious haematolog-
ical and cardiac adverse reactions but, with adequate
monitoring, is an effective treatment for psychosis‘%
with low risk for both parkinsonism and tardive dyski-
nesia.” *® The increased mortality associated with anti-
psychotic use in older patients should also be carefully
considered.”

Pimavanserin, a serotonin receptor inverse agonist
shown to reduce psychotic symptoms in PD without wors-
ening of motor symptoms,” is not available for use in all
countries.

If psychosis is secondary to a synucleinopathy such as
PD or DLB, acetylcholinesterase inhibitors can be consid-
ered. Although not adequate for severe psychosis and with
potentially limited approved indications, these agents can
be antipsychotic sparing and have some evidence in PD
psychosis."!

In those with a primary psychiatric disorder, for whom
electroconvulsive therapy can be prescribed, it has been
shown to improve motor symptoms in both DIP and PD.*
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CONCLUSIONS

In conclusion, the recognition, diagnosis and treatment
of parkinsonism in patients with psychiatric conditions
remains challenging. Research on clinical differentiation
has aided identification but newer diagnostic investiga-
tions are not yet readily available. Underlying neurode-
generative pathology including PD pathology is more
frequentin older patients who are therefore more suscep-
tible in the psychiatric context to developing parkin-
sonism. The reported persistence of symptoms for up to
18 months in cases of DIP highlights the importance of
making the diagnosis longitudinally. Cautious changes in
medication regimens are required to treat parkinsonism
where it arises in the psychiatric setting and new agents
are not always necessary.
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