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Abstract: Depression is a frequent non-motor symptom of Parkinson’s disease (PD), and may even 
precede the onset of motor symptoms of parkinsonism. Beyond its negative influence on mood, 
depression in PD is frequently associated with other neuropsychiatric symptoms and with late-stage 
complications such as dementia. Despite its profound impact on the quality of life and cognitive 
functioning in PD, depression in PD is often under-recognized and poorly treated. 

Pathophysiological studies demonstrated that depression in PD is associated with global dysfunc-
tion of interactions between discrete brain areas rather than focal structural or functional abnormali-
ties, and that it is sustained by pathological changes of several neurotransmitter/receptor complexes. 

In general, all traditional antidepressants and some dopamine agonists have been found to be safe 
and well-tolerated to treat depressive symptoms in PD, despite initial warning on worsening of 
parkinsonism. Available data suggest that the time-course of response differs among antidepressants. 
Efficacy results from clinical trials with antidepressant in PD are, however, rather uncertain,  
although pooled analysis suggests a moderate benefit. Several issues may critically impact the  
results of clinical trials with antidepressants in PD, including the correct psychiatric diagnosis, the 
overlap of symptoms between depression and PD, and the selection of appropriate end-points and 
rating scales. 
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1. INTRODUCTION 

 The cardinal motor symptoms of Parkinson’s disease 
(PD), bradykinesia, rest tremor and rigidity, depend upon 
degeneration of dopaminergic neurons of the substantia nigra 
pars compacta (SNpc) in the mesencephalon [1]. Pathologi-
cal studies demonstrated that the process of neural degenera-
tion in the PD brain extends beyond the SNpc to involve 
other dopaminergic and non-dopaminergic nuclei [2], thus 
justifying additional motor and non-motor symptoms (NMS) 
of the disease [3]. 

 Depression is a frequent NMS in both early and advanced 
stages of PD [4] and may represent a pre-motor marker of 
the disease [5]. The occurrence of depression in PD is  
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associated with increased risk of late-stage complications, 
such as dementia, falls, and caregiver distress [6, 7]. 

 Prevalence rates for depression in PD range between 10 
and 90% of cases [8, 9]. This apparent discrepancy depends 
on clinical and methodological issues, including the broad 
spectrum of depressive features and the overlap of symptoms 
between depression and PD. Strategies chosen to diagnose 
depression in PD may, indeed, affect prevalence rates. For 
instance, Hoogendijk and collaborators [10] reported signifi-
cantly higher prevalence of major depressive disorder (MDD) 
in a cohort of 100 PD patients when using “inclusive” rather 
than “exclusive” criteria (23% vs. 13%), the former consider-
ing symptoms as related to depression regardless of possible 
overlap with PD or other medical conditions, and the latter 
excluding overlap of symptoms between depression and PD. 
Reijnders and collaborators [9] concluded that use of cut-off 
levels at rating scales rather than clinical diagnostic criteria 
for depression, such as those from the Diagnostic and Statis-
tical Manual for Mental Disorders (DSM) (American Psy-
chiatric Association 2000) or the International Classification 
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of Diseases (ICD) (World Health Organization 2012), may 
lead to overestimation of prevalence of depression in PD. 
Within rating scales, self-reported instruments tended to in-
crease prevalence with respect to observer-rated tools. As to 
gender differences, several studies demonstrated a higher 
prevalence of depression among females [11-13], although 
males affected by PD displayed stronger positive association 
with MDD and minor depression (MIND) than females [14]. 
These authors hypothesized that such apparently opposite 
effects may depend on the higher frequency of the different 
NMS investigated among females in normal aging cohorts. 

 Comorbidity with depression has a great negative impact 
on the quality of life (QoL) of PD patients and significantly 
affect prognosis [15], being considered a weighty and inde-
pendent determinant of Health Related Quality of Life 
(HRQoL) in PD [16]. Despite the profound impact of de-
pressive symptoms on HRQoL and cognitive functioning, 
depression in PD is often under-recognized and poorly 
treated [17-19]. Only 20 to 25% of depressed PD patients 
undergo nursing and antidepressant therapies [18] albeit suc-
cessful treatment of depression has been shown to improve 
QoL and reduce disability in PD [20]. 

2. NEUROCHEMISTRY AND PATHOPHYSIOLOGY 
OF DEPRESSION IN PD 

 The issue of neurotransmitter/receptor systems involved 
in depression in PD is still controversial. The mesolimbic 
dopaminergic pathway and the complex network of interre-
lated systems, such as serotonergic, noradrenergic and 
opioid, among others, have been suggested to contribute to 
the development of depressive symptomatology [21]. Of 
note, polymorphisms of genes affecting synthesis, degrada-
tion, reception and transport of dopamine (i.e., DRD4, 
DRD2/ANKK1, DAT1, and COMT) have been associated 
with a state of hypodopaminergia, leading to hedonic tone 
dysregulation of pleasure-related behaviors [21, 22]. As to 
PD, however, studies exploring the relationships between 
polymorphisms of genes related to dopaminergic transmis-
sion and depression did not achieve conclusive results [23]. 
However, there is initial evidence for a possible association 
between serotonin transporter gene polymorphisms and de-
pression in PD [24, 25]. Furthermore, other genes may be 
implicated in PD depressive symptomatology, such as glu-
cocerebrosidase gene (GBA) [26] and the dinucleotide repeat 
REP1 variant of α-synuclein gene (SNCA-Rep1) [27]. 

 Beyond possible relationships with genetic alterations, a 
variety of neuroimaging studies support the notion that de-
pression in PD is associated with global dysfunction of inter-
actions between discrete brain areas rather than focal struc-
tural or functional abnormalities. 

 Thus, SPECT and PET studies using tracers for dopa-
mine system provided evidence of degeneration of the meso-
corticolimbic dopaminergic projections to the ventral stria-
tum, orbitofrontal cortex (OFCx), anterior cingulate cortex 
(ACCx) and thalamus in depressed PD subjects [28-31]. 
Findings on DAT imaging were, however, rather conflicting. 
Thus, DAT, binding in depressed PD patients was either 
reduced [32] suggesting greater dopaminergic denervation, 
or increased [33] as if abnormally high dopamine clearance 

may, in turn, drive to reduced dopaminergic activity. Despite 
these controversies, the involvement of the dopaminergic 
mesocorticolimbic system in depression associated with PD 
appears unquestionable. In particular, the association be-
tween lower mood and greater D3 versus D2 receptor altera-
tion in PD has been shown by PET binding assay [32]. 
Moreover, the involvement of the dopaminergic system has 
been demonstrated also in anxiety, suggesting a potentially 
common mechanism for affective dysfunction in PD patients 
[31]. 

 The serotonergic system is also altered in depressed PD 
subjects, particularly in limbic areas, such as the temporal 
cortex and hippocampus, in frontal regions and in the raphe 
nuclei [34-36]. PET studies using the serotonin transporter 
ligand, [11C]-DASB, showed increased tracer binding in de-
pressed PD subjects as if, excessive serotonin reuptake 
would occur [37]. Other PET studies demonstrated decreased 
postsynaptic 5-HT1A receptor density in limbic areas of de-
pressed PD patients [38]. Further, indirect, evidence of the 
role of serotonergic system in depression in PD came from 
the observation of persistence of depression related to sero-
tonergic impairment after restoration of dopaminergic inner-
vation in grafted PD patients [31]. Conversely, a large 
[123I]-FP-CIT SPECT study found no association between 
serotonergic damage in the raphe nucleus and depression 
score in early-stage PD patients [39], suggesting that sero-
tonergic involvement in the pathophysiology of depression 
in PD might be different according to disease progression 
and in general more pronounced in advanced stages. 

 Finally, a PET imaging study suggested the link between 
depression and norepinephrine damage in the locus coer-
uleus and its projection areas in the limbic system [32]. Be-
cause of the limited specificity of the tracer used for norepi-
nephrine transporter this latter finding needs confirmation. In 
conclusion, alterations of all brainstem aminergic systems 
have been shown in depressed PD patients. 

 Brain MRI studies contributed also at in identifying the 
brain anatomical and functional changes associated with 
depression in PD. As to cortical regions, research focused 
mostly on frontal and temporal lobes. Within the frontal 
lobe, several authors [40, 41] reported atrophy of the OFCx, 
correlating with the severity of depression scores. Other 
studies demonstrated atrophy of the dorsal portion of the 
ACCx [36] that plays a fundamental role in motivation, con-
flict monitoring, response initiation, social behavior and re-
ward encoding, as well as the relationship between activity 
of the ventral ACCx and depression severity in PD [42], that 
may contribute at reducing initiative and motivation fre-
quently observed in depressed PD subjects. As to the tempo-
ral lobes, atrophy of the amygdala and hippocampus may 
contribute to mood/emotion learning impairment in de-
pressed PD subjects. The dysfunction of the amygdala may 
modify the connectivity and activity of fronto-parietal re-
gions [43]. Finally, there is evidence of pathological in-
volvement of subcortical nuclei and cortical-subcortical cir-
cuitries in depressed PD subjects. In particular, atrophy and 
hypoactivity of the limbic portions of the thalamus during 
emotional perception have been demonstrated [44, 45]. More 
recently, widespread reduction of connectivity in cortical-
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subcortical limbic circuitries and increased connectivity be-
tween specific limbic areas (amygdala, limbic thalamus, 
temporal cortex) have been identified in depressed PD pa-
tients [46]. 

 Functional studies on the OFCx in depressed PD patients 
gave, however, rather contradictory results. Thus, some re-
ports showed hypometabolism and hypoperfusion of the 
OFCx in depressed PD subjects, as measured by [18F]-
fluorodeoxyglucose ([18F]-FDG) or 99mTC hexamethyl-
propylene-amine-oxime (99mTc-HMPAO) SPECT [47, 48], 
whereas other fMRI studies demonstrated the increased rest-
ing-state activity of this cortical region [49]. This latter find-
ing, however, may reflect abnormally increased top-down 
control over limbic and affective circuitries, in turn leading 
to abnormal behavior in primary depression patients [50]. 
Interestingly, depression scores in PD patients appear to be 
related to variations in the amplitude of low-frequency fluc-
tuations measured by MRI at rest both in dorsolateral 
(DLPFCx) and ventromedial (VMPFCx) prefrontal cortices, 
as if executive dysfunction and impaired response selection 
would coexist with alteration in reward, emotion and percep-
tion processing in these subjects [51-53].  

3. CLINICAL FEATURES OF DEPRESSION IN PD 

 Depression in PD is characterized by elevated degree of 
dysphoria, irritability and pessimism about future, with low 
levels of inadequacy and sense of guilt. As anticipated 
above, the diagnosis of depression in PD may be compli-
cated by overlap of symptoms between the two conditions 
since they both include fatigue, loss of energy, psychomotor 
retardation, hypomimia, slowing of intellectual functions, 
difficulty in concentration, reduced appetite and insomnia. 
With this respect, Starkstein and colleagues [54] reported 
that somatic symptoms with the exception of “early morning 
awakening” and “loss of energy and slowing down” were 
rather specific of depression in PD. Moreover, “reduced ap-
petite” and “early morning awakening” were somatic items 
with relatively high feasibility for discriminating between 
depressed and not depressed subjects, whereas “psychomotor 
slowdown”, “fatigue”, “physical anxiety” and “insomnia” 
displayed high prevalence but low discriminating properties. 
Kostic and colleagues. [55] concluded that a quarter of PD 
patients died and/or had suicidal ideation. Although suicidal 
ideation is relatively common among PD patients, death by 
suicide is rare [56] with the possible exception of cases sub-
mitted to deep brain stimulation of the subthalamic nucleus 
[57, 58]. Finally, depressive symptoms in PD are more severe 
and frequent during the “off” as compared to “on” state [59]. 

 Depression in PD is frequently associated with other psy-
chopathologic symptoms. Alexithymia, defined as the inabil-
ity to mentalize and symbolize emotions [60] is rather com-
mon in PD patients, affecting 18-24% of cases [61]. Signifi-
cantly higher prevalence [61] and severity [62] of alexithymia 
were found in PD patients with MDD as compared to those 
affected by MIND or without depression (NODEP), despite 
the observation that depression and alexithymia may be in-
dependent phenomena [61, 63-65]. 

 The association between apathy, anhedonia and depres-
sion is quite complex because of unclear diagnostic criteria 

and potential overlap of symptoms among these neuropsy-
chiatric disorders. In particular, there is evidence of the asso-
ciation between depression and apathy in PD, although apa-
thy may occur also in the lack of depression [66-69]. The 
prevalence of apathy, defined as the lack of feeling, interest, 
concern and reduced energy, ranges between 17 and 70% of 
PD patients [67-71]. The prevalence of depression without 
apathy in PD is lower than apathy without depression [66, 
72]. Eventually, anhedonia, defined as the inability to expe-
rience pleasure from activities usually found enjoyable [73, 
74], is a key symptom of depression and apathy in PD pa-
tients. The prevalence of anhedonia in PD patients varies 
from 10 to 40% [75]. Some studies, however, highlighted the 
correlation between anhedonia and depression by showing 
higher levels of anhedonia in depressed PD patients as com-
pared to not depressed cases [76, 77]. In particular, Lemke 
and colleagues [76, 78] reported a 46% prevalence of anhe-
donia in a cohort of 657 depressed and not depressed PD 
patients, that increased to 80% when only depressed cases 
were considered. Conversely, Isella and collaborators [72] 
failed to demonstrate significant relationships among anhe-
donia, depression and apathy, possibly because of the as-
sumption of anhedonia as an independent construct. 

4. PHARMACOLOGIC APPROACH TO 
DEPRESSION IN PD 

 Despite the high prevalence of depression in PD and its 
significant negative impact on functionality and QoL, studies 
investigating the tolerability, safety and efficacy of antide-
pressant drugs in PD patients have been limited for long. The 
most often studied drugs for depression in PD are selective 
serotonin reuptake inhibitors (SSRIs) and tricyclic antide-
pressants (TCA). Fewer studies focused on sero-
tonin/norepinephrine reuptake inhibitors (SNRIs), dopamine 
agonists, trazodone, memantine, and atomoxetine [79-83]. 

 Early reports showed the potential efficacy of SSRIs for 
the treatment of depression in PD, together with frequent 
worsening of motor symptoms of parkinsonism [84,85]. In 
1998, Wermuth and colleagues [86] demonstrated the slight 
reduction of depressive symptomatology by citalopram in a 
placebo-controlled study in PD patients with clinical diagno-
sis of MDD and Hamilton Depression Rating Scale (HAM-
D) score >13. Avila and colleagues [87] showed the im-
provement of depressive symptomatology, as measured by 
the Beck Depression Inventory (BDI) score, by both fluoxet-
ine and nefazodone in PD subjects with MDD or dysthymia. 
Werneck and collaborators in 2009 [88] investigated the ef-
fects of the 5-HT2A/C antagonist, trazodone (50 mg, bid), on 
depression and motor functions in 20 depressed and NODEP 
PD subjects in a single-blind study. Apparently, trazodone 
improved depression and ameliorated motor functions in 
depressed patients solely. 

 A number of comparative studies were aimed at investi-
gating the therapeutic potentials of antidepressant belonging 
to different pharmacological classes in PD. Antonini and 
collaborators in 2006 [89] investigated the tolerability, safety 
and efficacy of sertraline and low-dose amitriptyline on de-
pression and QoL in 31 patients in a single-blind trial with-
out placebo. Both drugs were safe and significantly reduced 
the HAM-D score at the end of the 12-week observation pe-
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riod. Sertraline, but not amitriptyline, produced a significant 
positive effect on QoL, as measured by The 39-Item Parkin-
son's Disease Questionnaire (PDQ-39) scale. Devos and col-
leagues in 2008 [90] reported the improvement at the Mont-
gomery-Asberg Depression Rating Scale (MADRS) scale by 
both citalopram and desipramine with respect to placebo in 
PD patients with MDD. Menza and colleagues (2009) [91] 
investigated the efficacy of paroxetine controlled-release, 
nortriptyline and placebo in 52 depressed PD patients. The 
primary outcomes were the change in the HAM-D and the 
percentage of responders at 8 weeks. Both drugs were well 
tolerated. Nortriptyline, but not paroxetine, was superior to 
placebo. Moreover, patients on nortriptyline significantly 
gained in physician-rate overall improvement, social func-
tioning, sleep and anxiety. In these studies, however, tri-
cyclic antidepressants, that inhibit the reuptake of serotonin 
and norepinephrine, were associated with cardiac, 
dysautonomic and anticholinergic side effects. In a multicen-
ter Randomized Clinical Trial (RCT), Richard and col-
leagues (2012) [92] evaluated the efficacy and safety of par-
oxetine, a SSRI, and venlafaxine prolonged-release, a sero-
tonin and norepinephrine reuptake inhibitor (SNRI) in the 
treatment of depression in 115 PD patients. All subjects met 
diagnostic criteria for depression (according to the DSM-IV 
criteria) and scored >12 on the first 17 items of the HAM-D. 
They were followed for 12 weeks, with maximum daily dos-
ages of 40 mg for paroxetine and 225 mg for venlafaxine. 
The primary outcome measure was the change at the HAM-
D from baseline to the end of the trial. Both treatments 
reached the endpoint, paroxetine being slightly more effica-
cious, were generally safe and well-tolerated, and did not 
affect motor symptoms of parkinsonism. Interestingly, there 
was a robust improvement in HAM-D score in the placebo 
group, as in other antidepressant treatment studies. 

 Weintraub and colleagues in 2010 [79] investigated the 
antidepressant activity of atomoxetine, a selective norepi-
nephrine reuptake inhibitor. Fifty-five subjects with PD and 
an Inventory of Depressive Symptomatology Clinician (IDS-
C) score ≥22 were randomized for 8 weeks to either ato-
moxetine (target dosage = 80 mg/day) or placebo. There was 
no significant effect on clinically relevant depressive symp-
toms, although atomoxetine produced a slight improvement 
in global cognitive performances and daytime sleepiness. 

 A conspicuous number of studies were oriented at evalu-
ating the potential antidepressant activity of direct dopamine 
agonists. Rektorova and collaborators in 2003 [93] reported 
the improvement of MADRS-Zung score by pergolide and 
pramipexole in PD patients with mild to moderate depression 
that reached significance only in the pramipexole group, 
while Navan and collaborators in 2003 [94] demonstrated 
that either pramipexole or pergolide reduce PD rest tremor 
and they have beneficial effects on the Unified Parkinson's 
Disease Rating Scale-part III (UPDRS-III). Barone and col-
leagues in 2010 [95] further investigated the antidepressant 
activity of pramipexole (0.125-1.0 mg, t.i.d.) in a large mul-
ticenter, double-blind RCT. Mild-to-moderate, not fluctuat-
ing PD patients, maintained under stable antiparkinsonian 
medications and displaying depressive symptoms (15-items 
Geriatric Depression Scale - GDS score ≥5 and UPDRS-I 
depression item score ≥2) were randomized to either 

pramipexole (n=139) or placebo (n=148). The primary end-
point was the change in BDI score. The results showed a 
direct effect of pramipexole on depressive symptoms and the 
authors interpreted such finding as an indicator of direct an-
tidepressant efficacy of pramipexole in PD, despite the lack 
of clinical diagnosis of depression in enrolled subjects. 

 Rasagiline is a mono-amino-oxidase-B-inhibitor with 
therapeutic efficacy on motor symptoms in the early and 
advanced stages of PD. In a subset of patients enrolled in the 
ADAGIO study, Smith and collaborators (2015) [96] inves-
tigated the effects of the addition of rasagiline to antidepres-
sant treatment in PD. Depression and cognition scores had a 
more favorable outcome in the rasagiline group as compared 
to placebo group. In particular, the effects on depression 
remained significant after controlling for the improvement in 
motor symptoms. There was also a not significant trend to-
ward less worsening of apathy. Finally, there were no serious 
adverse events suggesting the occurrence of serotonin syn-
drome in the rasagiline-antidepressant group. In the 
ACCORDO study, Barone and collaborators (2015) [97] 
investigated the effects of rasagiline on depressive symptoms 
and cognition in non-demented PD patients displaying de-
pressive symptoms. One-hundred-twenty-three PD patients 
were randomized to either rasagiline or placebo. Treatment 
was carried out for 12 weeks, and the primary endpoint was 
the change of the BDI score. There was no significant differ-
ence in the primary efficacy variable neither at any cognitive 
test. 

 The cumulative findings from the above studies were the 
matter of several reviews and meta-analyses. Based on the 
inconsistency of earlier reports, a Cochrane Review [98] 
concluded for insufficient data on the efficacy and safety of 
any antidepressant drug in PD. A further paper by Weintraub 
and colleagues in 2005 [99] outlined the large effect size of 
active treatment and placebo in PD patients, and the lack of 
evidence for the efficacy of antidepressant treatments in PD. 
In this latter study, increased age and diagnosis of MDD 
were apparently associated with a better response to treat-
ment. Despite such limits, the meta-analysis concluded that 
PD patients might benefit from antidepressant drugs, in par-
ticular SSRIs. 

 An early systematic review by Rocha and collaborators 
2013 [100] found the risk ratio (RR) for the response to anti-
depressant compared to placebo to be 1.36 (95% CI 0.98-
1.87) across 5 studies in PD patients. Exclusion of studies 
carrying serious methodological biases allowed to increase 
RR up to 1.48 (95% CI 1.05-2.10). This latter finding 
pointed to the relevance of methodological rigor and reduc-
tion of biases (in particular, larger sample size, inclusion of 
patients with different disease severity, placebo-controlled 
design, longer follow-up periods and comparison of multiple 
agents) aimed at ensuring the reliability of results. The issue 
of efficacy and tolerability of SSRIs for the treatment of de-
pression in PD was further reviewed by Skapinakis and col-
laborators in 2010 [101]. In this review and meta-analysis of 
the results of 10 RCTs, the authors concluded for a slight, 
not-significant difference between active treatments and pla-
cebo. False negative errors could not be excluded because of 
the limited number of studies and the small cumulative sam-
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ple size. Consistently, the authors admitted insufficient evi-
dence to reject the null hypothesis of no difference in effi-
cacy between SSRIs and placebo. 

 Eight placebo-controlled RCTs investigating different 
pharmacological treatment for depression and anxiety in PD 
were cumulatively reviewed by Troeung and collaborators in 
2013 [102]. When pooled across, citalopram, sertraline, de-
sipramine, nortriptyline, paroxetine, and venlafaxine, the 
standard mean difference (SMD) for antidepressant vs. pla-
cebo was 0.69 (95% CI -1.51 to 2.93). When SSRIs were 
examined separately, the effect size was moderate (SMD 
0.44, 95% CI -1.37 to 2.26). Tricyclic antidepressant (TCAs) 
however, had a stronger effect (SMD 1.36; 95% CI 0.19-
2.52). These pooled analyses conclude that more studies with 
larger sample size and greater methodological rigor to im-
prove the understanding of the effects of pharmacological 
therapy are needed. Moreover, despite the improvement of 
depressive symptoms, there is a concern as to the side effects 
of TCAs. Troeung and collaborators (2013) [102] systemati-
cally examined the efficacy of current treatments for depres-
sion and anxiety in PD. Nine trials were included. There was 
only sufficient data to calculate a pooled effect for antide-
pressant therapies. The pooled effect of antidepressants  
for depression in PD was moderate but non-significant  
(d =0 .71, 95% CI =21.33 to 3.08). The secondary effect of 
antidepressants on anxiety in PD was large but non-
significant (d = 1.13, 95% CI =2.67 to2.94). Two single-
trials of non-pharmacological treatments for depression in 
PD resulted in significant large effects: Omega-3-unsaturated 
fatty acids supplementation, using a dose of 4 g/day of fish 
oil [103], (d=.92, 95% CI=.15 to 1.69) and cognitive behav-
ioral therapy (CBT) (d=1.57, 95% CI=1.06 to 2.07), there-
fore warranting further exploration. Again, the authors con-
cluded that the poverty of controlled trials for both pharma-
cological and non-pharmacological treatment of depression 
and anxiety in PD did not allow clear conclusions. While the 
pooled effects of antidepressant therapies in PD were non-
significant, the moderate to large magnitude of each pooled 
effect was promising. Non-pharmacological approaches showed 
efficacy for depression in PD (see below). The majority of 
these studies, however, were classified as high risk of bias. 

5. NON-PHARMACOLOGIC APPROACH TO 
DEPRESSION IN PD 

 The above-mentioned possibility of negative interactions 
between antidepressant drugs and parkinsonism encouraged 
research on non-pharmacological treatment of depression in 
PD [104-106]. Non-pharmacological treatments may either 
be applied alone or combined with traditional antidepres-
sants [107, 108]. PD patients frequently report interest and 
positive feelings with such an approach [109]. 

 Preliminary research (i.e., case studies and uncontrolled 
trials) supported the efficacy of CBT for treating depression 
in PD [110-117]. The first RCT on CBT for treatment of 
depression, control group receiving clinical monitoring 
solely, carried out on 80 PD patients diagnosed with depres-
sion according to the DSM-IV criteria [117], demonstrated 
the significant efficacy (measured by changes at the HAM-
D) of a 10-week CBT program that was still present at the 

end of a 1-month follow-up. CBT showed also efficacy on 
secondary outcomes such as the BDI score, anxiety, quality 
of life, coping and PD symptom measures. A further study 
by Dobkin and colleagues in 2012 [118] confirmed the effi-
cacy of CBT compared to clinical monitoring (without anti-
depressant treatment) over a 14-week observation period. In 
this study, the Clinical Global Impression-Improvement 
Scale was applied to quantify the improvement, and the 
authors identified caregiver participation as a factor influenc-
ing positively response to depression. 

 Group treatment offers several advantages for PD pa-
tients. Social interaction, mutual support and reciprocal vali-
dation may all benefit from group therapy. Furthermore, in-
teractions with subjects experiencing similar difficulties help 
recognizing shared experiences and the universality of con-
cern [119]. Finally, group treatment is more cost- and time-
effective than individual treatment [120]. The results of a 
recent RCT demonstrated the efficacy of group CBT treat-
ment on depression in PD subjects. These results were con-
sistent with the post-treatment effect reported by Dobkin and 
colleagues in 2007, 2011 and 2012 [117, 118, 121] for indi-
vidual CBT in PD. Moreover, Troeung and collaborators 
showed a delayed effect of CBT [122], full benefit manifest-
ing in the period following completion of treatment. Overall, 
these results provide preliminary and promising support for 
the long-term efficacy and utility of CBT in PD. 

 The physical disability and the need to rely on caregivers 
for transportation may limit adherence of PD patients to 
CBT, in particular late along disease course. To overcome 
these limitations, some authors demonstrated the feasibility 
of delivering therapy and addressing depression problems in 
PD through the telephone [117, 123]. Telephone-based CBT 
was associated with significant improvement of depression, 
anxiety, negative thoughts, and coping. However, these ef-
fects were not coupled with significant benefits in measures 
of QoL, problem-focused coping, sleep, social support or 
caregiver burden. 

 Eventually, Sproesser and collaborators in 2010 [124] 
demonstrated the efficacy of psychodrama therapy, a psy-
chological approach exploring problems, issues, concerns, 
desires and relationships between people and groups through 
dramatic action, on depression in PD patients. Within this 
setting, each subject in the group can become a therapeutic 
agent. In general, the benefits acquired during the psycho-
therapy provided reinforcement of more positive attitudes in 
relation to the illness and social environment. 

CONCLUSION AND PERSPECTIVES 

 Depression is one of the most frequent NMS in patients 
diagnosed with PD, with a significant negative impact on the 
subjective perception of disability, daily functioning, and 
QoL. Depressive symptoms may occur at any time along the 
disease course and may even precede the development of 
parkinsonism. Despite the high epidemiological impact and 
the severity of consequences, treatment of depression in PD 
mostly depends upon subjective feelings, evidence-based guide-
lines being rather poor. Nevertheless, clinicians keep prescrib-
ing medications for more than 20% of patients with depres-
sion in PD living at home and 50% living in institutions. 
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According to a recent Swedish registry study [125], SSRIs 
are most commonly prescribed, followed by mirtazapine. 

 The results from a number of studies converge on the 
observation that, in general, all traditional antidepressants are 
safe and well-tolerated in PD patients. This somehow con-
trasts with the initial warning on the worsening of parkin-
sonian motor symptoms, in particular tremor. Results are, 
however, rather uncertain as to the efficacy of antidepres-
sants for successfully treating depression in PD. 

 Efficacy, compared to placebo, has been demonstrated 
for nortriptyline, venlafaxine extended release, desipramine, 
citalopram, and paroxetine, although the time course of the 
antidepressant response has differed. For example, nortrip-
tyline demonstrated superiority to placebo in the short term 
(i.e., after 8 weeks) [126, 127]. With this respect, identifica-
tion of the long-term effects of maintenance treatment is 
critical; antidepressant treatment trials in all populations 
typically have a prominent placebo response, but the early 
placebo response is generally not sustained. Most treatment 
trials lasted 8-12 weeks and were intended to test the superi-
ority of one intervention versus a comparator. By contrast, in 
clinical practice, patients are advised to expect changes in 
symptoms over time, with a full antidepressant response tak-
ing up to 12 weeks, followed by the continued improvement 
of any residual symptoms. The intervention is regarded as 
ineffective for that patient when a response is not observed 
within 12 weeks and the patient has received the maximum 
indicated doses. When the clinical response is insufficient, 
medication adjustments are indicated at any stage, including 
after the initial 12-week trial, and especially if there are indi-
cations of re-emergent depressive symptoms or relapse. This 
is even more relevant in the case of depression in PD, as the 
possible overlap of symptoms between the two conditions 
may further hamper identifying short term responders. 

 A number of studies recommended considering dopa-
mine agonists for the treatment of depression in PD. A sys-
tematic review about the treatment of depressive symptoms 
in PD, concluded that pramipexole improves mood (as 
measured by the UPDRS scale) in 63% of patients compared 
to 45% in the placebo group. The effect was even more pro-
nounced in subjects at advanced disease stage [128]. How-
ever, the lack of diagnostic criteria for depression in the ma-
jority of these studies and the questionability of the UPDRS 
to detect depression alone raise concern on these conclu-
sions. Furthermore, the diagnosis of MDD was an exclusion 
criterion in all these studies. The largest placebo-controlled 
RCT with pramipexole was a 12-week study showing a sig-
nificant difference of 1.9 in the BDI score favoring treatment 
over placebo [95]. Conversely, a recent study failed to dem-
onstrate the improvement of depressive symptoms, as meas-
ured by the HAM-D, by rotigotine [129], whereas the other 
ergot or non-ergot dopamine agonists have been studied in 
smaller, not placebo-controlled studies, with rather inconsis-
tent results. Finally, levodopa and rasagiline did not show 
any significant efficacy. 

 The issue of correct clinical diagnosis of depression is, to 
our opinion, fundamental for interpreting the results of pre-
vious studies as well as designing convincing trials in the 
future. As discussed earlier, overlap of motor and non-motor 

features between depression and PD may seriously hamper 
precocious identification of neuropsychiatric comorbidity, 
and use of cut-off scores at rating scales as inclusion crite-
rion may lead to overestimation of prevalence of depression 
and/or efficacy of therapeutic agents. Furthermore, findings 
from some studies suggest different neurochemical back-
grounds of depression along disease course, with predomi-
nant involvement of dopamine system in the early and sero-
tonin system in advanced stages. 

 Future pharmacological studies should, therefore, focus 
on more homogeneous cohorts of PD patients, with more 
strict diagnostic criteria for depression, based on structured 
psychiatric interviews according to validated international 
criteria, rating scale scores being only a tool to measure the 
severity of depressive symptoms. 

 Eventually, the pharmacological approach to depression 
in PD has been frequently limited by unimodal approaches 
aimed at manipulating a single neurotransmitter/receptor 
system in the brain. In a few instances, drugs acting on two 
systems (in most cases serotonin and norepinephrine) have 
been tested with rather inconclusive results. Such an ap-
proach clearly contrasts with scientific evidence indicating 
complex and widespread neurochemical, anatomic and func-
tional changes associated with depression in PD. Thus, dys-
function of all aminergic systems has been shown in de-
pressed PD patients, in turn modifying function of glutamate, 
GABA, acetylcholine and opiate systems, thus influencing 
negatively a variety of NMS, such as apathy, cognitive func-
tions (prefrontal executive functions in particular), fatigue, 
and sleep disturbances. Consistently with this rather complex 
scenario, evaluation of therapeutic efficacy of antidepres-
sants in PD should include measurement of a number of non-
motor (and motor) domains, centered on the effects on QoL 
of affected subjects. 
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