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Parkinson's disease (PD) is a common neurological illness, with a prevalence of 

approximately 100/100,000. Among neurological conditions, PD is the most commonly 

encountered extrapyramidal movement disorder. The cardinal manifestations of PD result 

from loss of dopaminergic neurons in the substantia nigra and include resting tremor 

resembling “pill-rolling,” slowing of movement (bradykinesia), poor balance due to 

impairment of postural reflexes, and rigidity. The natural history of the illness is long, but 

two-thirds of PD patients are at least partially disabled five years after onset.1

Neuropsychiatric Evaluation for Depression in Parkinson's Disease

Depression of varying severity commonly co-occurs with PD, accounting for the majority 

(up to 90%) of psychiatric referrals of PD patients.2 The estimated rate of clinically 

important depression in PD patients (37%) is more than twice that seen in medically ill 

patients (18%).3 Possible risk factors for developing depression with PD include a past 

history of depression, younger age at onset of parkinsonism, female gender, parkinsonian 

symptoms predominating on the right side of the body, rigidity, increased severity of 

disability, anxiety, and psychosis.4-14

Depression may be difficult to recognize in the patient with PD, because the signs of the two 

disorders overlap. Parkinsonism limits facial expression, slows movements, and quiets the 

voice, giving the patient a depressed-like affect. Disability or social embarrassment causes 

patients to withdraw from their usual activities. Thus, parkinsonism may mask underlying 

depression or, alternatively, clinicians may overdiagnose depression in parkinsonian patients.

Systematic Approach

Identification and management of depression in PD requires a systematic approach. Once 

depression has been recognized, the first step is to reevaluate the current antiparkinsonian 

treatment regimen; following this, sequential steps are taken to optimize antidepressant 

therapy. Treatment guidelines for depression in PD lack the benefit of placebo-controlled, 

double-blind assessment of antidepressant efficacy in this setting.

Reevaluating the Antiparkinsonian Regimen

Antiparkinsonian agents comprise either dopaminergic therapy or anticholinergic therapy. L-

dopa combined with carbidopa enhances dopamine synthesis by providing more substrate. 

L-dopa/carbidopa is available in both regular and sustained-release forms. Amantadine 
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stimulates increased dopamine release and inhibits its reuptake presynaptically. Pergolide 

and bromocriptine are postsynaptic dopaminergic agents. Monoamine oxidase inhibitors 

(MAOIs) decrease catabolism of dopamine and other catecholamines. Selegiline inhibits 

MAO, type B (MAO-B). Entacapone inhibits catechol-O-methyltransferase (COMT), 

another enzyme that breaks down dopamine. Dopaminergic agents are most beneficial for 

rigidity and bradykinesia; anticholinergic medications (benztropine, trihexiphenidyl) 

decrease the resting tremor of PD.

Mood responses to antiparkinsonian treatment have been limited with respect to 

dopaminergic therapies, but MAOIs show promise as antidepressants, possibly because they 

have a combined effect on several catecholamines. Initially, depression was believed to be 

related to use of L-dopa to treat parkinsonism. Precipitation or exacerbation of depression by 

L-dopa cannot be excluded, but in most cases, the mood changes have alternate 

explanations. If depression occurs as a consequence of therapy, it responds to lowering the 

dosage of L-dopa.11 When tested as an antidepressant, L-dopa was not effective.10,15 In 

one study, bromocriptine at a dose of 85 to 220 mg daily produced significant improvement 

in both parkinsonian and depressive symptoms, but it has at best an adjunctive role as an 

antidepressant.16 Amantadine and anticholinergic medications are reported to relieve 

depression in some PD patients but have not been proved to be effective in double-blind, 

placebo-controlled trials. The side effects of anticholinergic medications make them difficult 

to use in many elderly PD patients.

Selegiline

The catecholaminergic activity of MAOIs has shown promising antidepressant effects.17-20 

Of the two types of MAOIs, MAOI-A blocks the catabolism of norepinephrine and 5-HT; 

MAOI-B blocks catabolism of dopamine. Selegiline is an MAOI-B. Selegiline is 

metabolized to amphetamine and methamphetamine, which have sympathomimetic activity 

with doses greater than 30 mg per day,21 but the antidepressant activity of selegiline is 

mainly attributed to its MAOI properties.20

Selective serotonergic reuptake inhibitors (SSRIs)

More studies have focused on proving efficacy of tricyclic antidepressants (TCAs) than 

SSRIs, but SSRIs are reported to have lower side effects, supporting their use in PD patients: 

they do not affect cardiac conduction, decrease seizure threshold, exert significant quinidine-

like effects, or alter blood pressure.22 The main contraindication is the potential competition 

for metabolism by the cytochrome P450 system; sertraline has relatively fewer inhibitory 

effects than fluoxetine and paroxetine on this system of enzymes.22 Each antidepressant 

medication should have a six-week trial at the maximum tolerated therapeutic dosage or at 

the appropriate plasma level.

Table I summarizes interactions between antiparkinsonism and antidepressant medications. 

As seen in Table II, fluoxetine may worsen parkinsonism; all SSRIs may cause akathisia. 

Both side effects respond to reduction of the SSRI.22
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Tricyclic antidepressants

TCAs have dopaminergic, noradrenergic, and serotonergic effects. TCAs are less easily used 

than SSRIs for PD patients because of orthostatic hypotension and anticholinergic effects. 

See Table III for recommended dosages. Patients unresponsive to SSRIs may improve with 

TCA therapy; an agent with lower anticholinergic side effects (e.g., desipramine, 

nortriptyline) should be chosen.

Monoamine oxidase and catechol-O-methyl-transferase inhibitors

Late-life depression may be modulated by age-related dopamine depletion due to increases 

in MAO-B activity.23 Under this assumption, MAOIs other than selegiline, such as 

phenelzine, bifemaline, moclobemide, and brofaromine, may prove beneficial in treatment 

of depression in PD.24-29

A COMT inhibitor combined with an MAOI-A would synergistically maximize 

catecholamines in the central nervous system. This combination has been effective in rat 

models for depression but has not been tested in depressed PD patients. Coadministration of 

COMT inhibitors with antiparkinsonian agents, a peripherally acting COMT inhibitor, and 

moclobemide, an MAOI-A, may have antidepressant effects in humans.30,31

Combined reuptake inhibitors

Newer antidepressant medications—venlafaxine, nefazodone, and mirtazapine—have 

appealing pharmacokinetic profiles and, as combined reuptake inhibitors, may be effective 

for depression in PD patients. Venlafaxine has no apparent contraindication in PD patients.

32 Its most common side effects are similar to those of the SSRIs: nervousness, sweating, 

nausea, sedation, anorexia, dry mouth, and dizziness.22 Nefazodone, a chemical analogue of 

trazodone, has relatively more serotonergic than noradrenergic activity, acting both 

presynaptically and postsynaptically.22 Its short half-life and weak noradrenergic activity 

reduce the risk of sedation or orthostatic hypotension and may be better tolerated by elderly 

patients.22 Mirtazapine directly increases noradrenergic neurotransmission by direct alpha2-

receptor blockade and indirectly enhances serotonergic neurotransmission.33 Depressed 

patients tolerated mirtazapine much better than amitriptyline and doxepin, evidencing no 

anticholinergic, adrenergic or SSRI side effects, but complained of sedation.34

Other medications such as atypical antidepressants or agents that act on dopamine, opiate, or 

neuropeptide receptors may have applications based on the neurobiology of PD and 

depression. The use of these agents has not yet been comprehensively studied in this setting.

22,35,36

Electroconvulsive therapy

Electroconvulsive therapy (ECT) has proved antidepressant efficacy and merits special 

consideration in PD patients. ECT is useful if patients are suicidal or are resistant to 

treatment with antidepressant medications. Despite its adverse effects (amnesia, 

disorientation, slurred speech, tremors, increased intraocular pressure, urinary retention, 

paralytic ileus),37 ECT has greater efficacy and tolerability than TCAs.37 In addition, it has 
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antiparkinsonian effects.38,39 PD patients are more susceptible to prolonged delirium after 

unilateral and bilateral ECT treatments,40 and the motor response to ECT is transient.

Comments

Once adequate antidepressant therapy has been identified, antidepressant medications should 

be continued for at least six months before tapering of the drug is attempted. Chronic 

treatment may be necessary.

Depression in PD causes significant morbidity and mortality, and it is difficult to treat. 

Treatment of the elderly PD patient with SSRIs, TCAs, or ECT must be carried out 

judiciously, with respect for potentially increased pharmacodynamic sensitivity, slower 

clearance of drug metabolites, and higher plasma concentrations. Anticholinergic effects are 

less well tolerated by elderly patients; they develop urinary retention, blurred vision, 

constipation, paralytic ileus, impaction, and dry mouth that prevents them from wearing 

dentures comfortably.

A “serotonin syndrome” occurs infrequently with coadministration of selegiline and SSRIs 

or TCAs, but the United States Food and Drug Administration recommends against giving 

any antidepressant (TCA or SSRI) and selegiline simultaneously. Serotonin syndrome 

consists of hyperpyrexia, tremors, agitation, restlessness, and decreased mental status; it has 

proved fatal rarely.41

Conclusion

PD is a common neurological illness. Depression may be difficult to diagnose in a PD 

patient, because the signs of the disorders overlap. Treatment of depression in PD patients is 

crucial, because it may significantly slow cognitive decline, reduce deterioration in activities 

of daily living, and retard progression to more advanced Hoehn and Yahr stages.

Figure 1 illustrates a practical approach to the treatment of depression in PD. The 

pharmacological interventions listed address deficiencies of dopamine, serotonin, and 

norepinephrine in depressed PD patients.

Surprisingly few placebo-controlled studies of antidepressant therapy for PD patients exist. 

Of these, TCAs show efficacy, and selegiline, a selective MAOI has antidepressant and 

antiparkinsonian efficacy. Nevertheless, the neurobiology of PD and depression indicates 

that newer medications, including serotonergic agents that act both pre- and postsynaptically 

and COMT inhibitors, offer potential antidepressant treatment. Adverse effects of 

polypharmacy in the elderly complicate treatment of depression in most PD patients. A 

“serotonin syndrome” has occurred frequently enough to preclude coadministration of 

selegiline with SSRIs or TCAs. Multiple drug-drug interactions between antiparkinsonism 

and antidepressant medications complicate treatment strategies in these patients. ECT 

represents a treatment option for depression in PD patients.
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Figure 1. 
Algorithmic approach to pharmacological treatment of depression in Parkinson's disease: If 

depressed and suicidal, treat with ECT; if depressed but not suicidal, reevaluate 

antiparkinsonism medications. Add selegiline if not already part of antiparkinsonian 

regimen; if inadequately treated for depression at this point, stop selegiline and begin SSRIs. 

More studies have focused on proving efficacy of TCAs than SSRIs, but the side-effect 

profile for SSRIs is more favorable for PD patients. Each antidepressant medication should 

have a six-week trial at the maximum tolerated therapeutic dosage or at the appropriate 

plasma level; if inadequately treated for depression with SSRIs, initiate treatment with 

TCAs; if inadequately treated for depression, consult a specialist in mood disorders, who 

may use ECT; once adequate antidepressant therapy has been identified, antidepressant 

medications should be continued for at least six months before tapering of the drug is 

attempted.
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TABLE I

Drug-Drug Interactions

Drug 1 Drug 2 Effect

Amantadine Anticholinergics Increased anticholinergic effect

Fluvoxamine TCAs Inhibited TCA metabolism

L-dopa Lithium Increased extrapyramidal signs

L-dopa MAOIs Hypertensive reaction from increased dopamine and norepinephrine

MAOIs Methylphenidate Hypertensive reaction from increased dopamine and norepinephrine

MAOIs SSRIs or TCAs Serotonin syndrome

Methylphenidate SSRIs Inhibited SSRI metabolism

Nefazodone SSRIs Inhibited metabolism of nefazodone

Selegiline SSRIs or TCAs Rare serotonin syndrome

SSRIs TCAs Serotonin syndrome due to inhibited TCA metabolism

MAOIs = monoamine oxidase inhibitors; SSRIs = selective serotonin reuptake inhibitors; TCAs = tricyclic antidepressants
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TABLE II

Antidepressant and Antiparkinsonian Effects of Commonly Used Medications

Antidepressant Effect Antiparkinsonian Effect

Antiparkinsonian Agents

Amantadine + ++ dopaminergic

Benztropine + ++ anticholinergic

Biperiden + ++ anticholinergic

Bromocriptine + ++ anticholinergic

Entacapone (COMT inhibitor) ? + dopaminergic

L-dopa 0 +++ dopaminergic

Selegiline + ++

Trihexyphenidyl + ++

Tyrosine ? + dopaminergic

SSRIs

Buspirone − — despite dopaminergic agonism

Fluoxetine − — EPS

Fluvoxamine + ?

Paroxetine ? —

Ritanserin ? + dopaminergic

Sertraline ? —

Trazodone ? 0

MAOIs

Bifemaline ? ?

Brofaromine ? ?

Moclobemide ? ?

Nomifensine + + dopaminergic

Phenelzine + — EPS

Combined Reuptake Inhibitors

Mirtazapine + ?

Nefazodone + ?

Venlafaxine ? ?

TCAs

Amitriptyline + — cholinergic

Amoxapine ? — dopamine blockade

Clomipramine − ?

Desipramine + — tremor

Imipramine + +++ dopaminergic

Nortriptyline + — cholinergic

Protriptyline ? — cholinergic

Trazodone ? 0

Other Treatments

Bupropion ++ ++ dopaminergic
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Antidepressant Effect Antiparkinsonian Effect

Captopril ? 0

Cholecystokinin ? 0

Lithium + — EPS

Tachykinin antagonists ? 0

ECT + +++ dopaminergic

Transcranial magnetic stimulation + +

+ antidepressant effect = reported to relieve depression; ++ antidepressant effect = positive outcome after placebo-controlled trial; COMT = 
catechol-O-methyl-transferase; ECT = electroconvulsive therapy; EPS = extrapyramidal signs (akathisia, rigidity, bradykinesia); MAOIs = 
monoamine oxidase inhibitors; SSRIs = selective serotonin reuptake inhibitors; TCAs = tricyclic antidepressants
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TABLE III

Antidepressant Medications Used in Parkinson's Disease and Their Doses

Generic Name Initial, Daily Maximum Doses (mg)

Fluoxetine 20, 60

Fluvoxamine  50, 300

Paroxetine 10, 50

Sertraline  50, 200

Imipramine  75, 150

Amitriptyline  75, 150

Doxepin  75, 300

Trimipramine  75, 200

Amoxapine  50, 300

Desipramine  25, 200

Nortriptyline  75, 100

Protriptyline 15, 60

Maprotiline  25, 225

Trazodone  50, 600

Phenelzine 45, 15

Nefazodone 200, 600

Venlafaxine 150, 375

Mirtazapine 20, 60

Selegiline 10, 30

Bupropion 100, 450

Entacapone 200, 200
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