
Vol.:(0123456789)1 3

Journal of Neural Transmission (2022) 129:601–608 
https://doi.org/10.1007/s00702-021-02456-3

PSYCHIATRY AND PRECLINICAL PSYCHIATRIC STUDIES - REVIEW ARTICLE

Parkinson and depression: review and outlook

Gerd Laux1,2,3 

Received: 26 October 2021 / Accepted: 19 December 2021 / Published online: 4 January 2022 
© The Author(s), under exclusive licence to Springer-Verlag GmbH Austria, part of Springer Nature 2022

Abstract
Depression in Parkinson’s Disorder (DPD) has been estimated to appear in up to 40% of people with PD and negatively 
impacts quality of life, motor and cognitive deficits and functional disability. Knowledge of the pathophysiology of DPD 
is unclear, DPD may be related to dysfunction in subcortical nuclei and the prefrontal cortex, striatal–thalamic–prefrontal 
and basotemporal limbic circuits, brainstem monoamine, and indolamine (i.e. dopamine, serotonin, and norepinephrine) 
systems. DPD is characterized by sadness, loss of interest, increased exhaustibility, feelings of helplessness, reduced drive, 
dysphoria, irritability, and pessimism about future. The diagnosis is complicated by overlap with PD symptoms, Detection 
of depression in PD should be made by psychometric depression scales. DPD is underrecognized and undertreated in clinical 
practice. Treatment mainly includes antidepressive medications and behavioral interventions as psychotherapy. Dopamine 
agonists showed some antidepressant effects, there are no sufficient numbers of RCTs. Important randomized clinical trials 
(RCTs) are summarized. SSRIs and SNRIs have a satisfying efficacy in DPD. TCAs are also good for improving depression. 
Side effects of different antidepressants (e.g. TCAs, SSRIs, SNRIs, bupropion, MAOIs) and potential interactions should be 
considered. In existing guidelines so far no statements, algorithms and recommendations are given for diagnosis and treat-
ment of DPD. Methodologically adequate designed RCTs and comparative studies (NIS) which offer evidence-based results 
are urgently needed having the impact of DPD in mind.
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Introduction—epidemiology

Parkinson's disease (PD) is considered as the second most 
prevalent neurodegenerative disorder after Alzheimer dis-
ease (Feigin et al. 2019) consisting of multiple disease vari-
ants (Armstrong and Okun 2020). Age is the greatest risk 
factor of PD, so according to sociodemographic develop-
ments the incidence rate of PD increases. Many patients, 
over the course of their PD, experience neuropsychiatric dis-
turbances, including depression, anxiety, sleep disturbances, 
psychosis, and behavioral and cognitive changes (Aarsland 

et al. 2009). For patients and families, these neuropsychiatric 
disturbances are often more problematic and distressing than 
the motor aspects of PD (Han et al. 2018).

The estimated prevalence of depression as a symptom of 
PD ranges from 7 to 76%, as a result of inconsistent sam-
pling procedures, assessment techniques, and definitions of 
depression. PD depression (DPD) appears in up to 40% of 
people with PD, onset can be at any stage of the disease and 
premorbid (Aarsland et al. 2011; McDonald et al. 2003). An 
older systematic review found significant depressive symp-
toms in 35% (Reijnders et al. 2008). In a nationwide German 
sample of 1449 PD outpts with the Montgomery–Asberg 
Depression Rating Scale (MADRS) a depression prevalence 
was found in 25% (Riedel et al. 2010). Depressive distur-
bances are common in patients with PD and influence many 
other clinical aspects of the disease. In addition to causing 
inherent emotional distress, depressive disorders negatively 
impact quality of life, motor and cognitive deficits, func-
tional disability, and other psychiatric comorbidities (Marsh 
2013). Depression and anxiety are the strongest predictors of 
quality of life in PD (Barone et al. 2009). Before onset of PD 
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motor symptoms premorbid depression is common (Ishihara 
and Brayne 2006).

There is evidence that depression is underrecognized and 
undertreated in clinical practice (Weintraub et al. 2003).

Pathophysiology—neurochemistry, 
neuropathology

PD is a heterogenous, multi-system, complex disorder, with 
both environmental and genetic factors converging on a com-
mon set of pathways including cell deaths, mitochondrial 
dysfunction, oxidative stress, protein aggregation, impaired 
autophagy, and neuroinflammation affecting numerous fun-
damental cellular processes (Kalia and Lang 2015; Simon 
et al. 2020).

The main pathological characteristics of PD are cell 
death in the brain's basal ganglia (affecting up to 70% of 
the dopamine-secreting neurons in the substantia nigra pars 
compacta). Alpha-synuclein becomes misfolded and clump 
together, becomes cytotoxic. Loss of neurons is accompa-
nied by the death of astrocytes, neuroinflammation might 
be a significant and essential upstream contributor to alpha-
synuclein aggregation and to the neurodegenerative process 
(Simon et al. 2020).

Epidemiological studies have provided evidence of asso-
ciations between diseases with peripheral inflammation 
(e.g. type 2 diabetes and inflammatory bowel disease) and 
elevated PD risk and depression (Riederer et al. 2011).

Knowledge of the pathophysiology of DPD is unclear 
(Ryan et al. 2019). DPD may be related to dysfunction in 
subcortical nuclei and the prefrontal cortex, striatal–tha-
lamic–prefrontal and basotemporal limbic circuits, brain-
stem monoamine, and indolamine (i.e. dopamine, seroto-
nin, and norepinephrine) systems (Richelson 2002). Beside 
degeneration of neurotransmitter systems in many cases 
psychosocial factors may play a role (Wolters and Braak 
2006; Weintraub and Mamikonyan 2019).

Early neurobiological investigations suggest that DPD 
may mediated by dysfunction in mesocortical/prefrontal 
reward and dopaminergic and noradrenergic stress-response 
systems compared to nondepressed pts (Cummings 1992). In 
pre-clinical, pre- and early motor phases early dysfunction in 
neural circuity, the limbic loop of the basal ganglia and the 
lateral habenula has proposed to play a key role for depres-
sion (Borgonovo et al. 2017). The mesolimbic dopaminergic 
pathway and the complex network of interrelated systems, 
such as serotonergic, noradrenergic, and opioid, among oth-
ers, have been suggested to contribute to the development 
of depressive symptomatology. Reduction of connectivity 
in cortical–subcortical limbic circuities and increased con-
nectivity between specific limbic areas (amygdala, limbic 
thalamus, temporal cortex) have been identified in DPD. 

The imbalance and changes in dopamine, serotonin, and 
noradrenergic hormones are known to be a primary cause of 
depression in DPD. Post-mortem binding studies and in vivo 
imaging studies have suggested an involvement of the 5-HT 
system in DPD (Huot and Fox 2013).

SPECT and PET studies using tracers for dopamine sys-
tem provided evidence of degeneration of the mesocorti-
colimbic dopaminergic projections to the ventral striatum, 
orbitofrontal cortex, anterior cingulate cortex, and thalamus 
in DPD. Dopamine transporter imaging with [123I]FP-CIT 
(DaTSCAN) in Parkinson's disease with depressive symp-
toms has been proposed as biological marker (Grachev et al. 
2013).

Beside neurobiological factors psychological, psychody-
namic, and personality factors are also involved in etiopatho-
genesis of DPD, elaborated studies are missing in this field, 
however.

Clinical features, diagnosis

Major depressive disorder (MDD) is a common psychiatric 
condition characterized by depressed mood, loss of inter-
est, and energy combined with psychological and vegetative 
changes, such as sleep and/or appetite disturbances, fatigue, 
loss of motivation, feelings of guilt and despair, difficul-
ties in maintaining mental focus, and suicidal thinking and 
behavior.

Depression in PD (DPD) is characterized by sadness, loss 
of interest, increased exhaustibility, feelings of helplessness/ 
hopelessness, reduced drive and energy, elevated degree of 
dysphoria, irritability and pessimism about future, with low 
levels of inadequacy, feelings of failures, and sense of guilt 
(Han et al. 2018). Off-dose depressions are characterized by 
dysphoria, irritability, and pessimism. Depressive disorders 
involve prominent somatic signs and complaints, cognitive 
changes, and vegetative symptoms that overlap with the fea-
tures of PD itself. So, the diagnosis of depression in PD may 
be complicated by overlap of symptoms between the two 
conditions since they both include fatigue, loss of energy, 
psychomotor retardation, hypomimia, slowing of intellec-
tual functions, difficulty in concentration, reduced appetite, 
and insomnia. All of these symptoms, especially cognitive 
decline, greatly increase disability. In a survey of 1072 Ital-
ian PD pts 98,6% reported nonmotor symptoms, most com-
mon fatigue, anxiety, insomnia, difficulties in maintaining 
concentration (Barone et al. 2009). Fatigue and apathy are 
the most common and most disabling nonmotor symptoms 
of PD (Skorvanek et al. 2015).

Overlapping clinical features of DPD and Parkinson’s 
disease are shown in Table 1.

Some studies indicate that self-blame, negative self-atti-
tude, delusions, and suicidality are less common in DPD 
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patients. Although suicide is reported as uncommon in PD, 
suicidal ideation in PD patients is higher than in the general 
population, but suicidal attempts themselves are lower than 
in patients with depression without PD. In one study, 28% 
of 116 outpatients had current death ideation, 11% suicide 
ideation, and 4% had a lifetime suicide attempt (Nazem et al. 
2008).

Assessment of clinical psychopathology is complicated 
by antiparkinson medication effects on motor and mood 
states.

Regarding clinical classification organic affective disor-
der, major depression, dysthymia, minor or subsyndromal 
depression or reactive adjustment disorder (grief, demor-
alization to the diagnosis of PD—depressive disturbances 
as “understandable” emotional reactions) can be differenti-
ated. The frequency of major depressions seems to be 5–20% 
(Weintraub and Mamikonyan 2019).

DPD is frequently associated with other psychopatho-
logic symptoms like alexithymia, defined as the inability 
to mentalize and symbolize emotions. The prevalence of 
apathy, defined as reduced initiative/interests in new activi-
ties or the world around them, emotional indifference and 
reduced energy, ranges between 17 and 70% of PD patients. 
Anhedonia, defined as the inability to experience pleasure 
from activities usually found enjoyable, is a key symptom 
of depression and apathy in PD patients.

Anxiety has been estimated to have a prevalence in PD-
affected people usually around 30–60%. Anxiety can often 
be found during "off" periods. PD pts suffer from panic 
attacks more frequently compared to the general popula-
tion. Both anxiety and depression have been found to be 
associated with decreased quality of life.

In PD, isolated manic phenomena most often occur as the 
result of dopaminergic medications or neurosurgical treat-
ments. Some patients manifest hypomanic features in the “on 
state” with increased irritability and goal-directed activities. 
Aside from fluctuating mood states, mania and hypomania 
occur similarly as in non-PD patients. The features include 
elevated mood and sense of self, irritability hyperactivity, 
increased goal-directed activity, including risky behaviors, 
and mood-congruent psychotic phenomena.

Psychometric scales

Detection of depression in PD can and should be made by 
psychometric depression scales. Self-report scales are Beck 
Depression Inventory (BDI-II), Geriatric Depression Scale 
(GDS), Inventory of Depressive Symptoms–Patient (IDS-
SR). Clinician-rated scales are Hamilton Depression Rat-
ing Scale (HAMD-17) and Montgomery–Asberg Depression 
Rating Scale (MADRS). A comparison found valid screen-
ing when PD-specific cutoff scores are used and favoured 
GDS because of its brevity (Williams et al. 2012).

Therapy

Psychoeducation, supportive psychosocial interventions, 
relaxation techniques and exercises belong to the basics of 
depression treatment, there are only few studies on psycho-
social treatments that specifically assess depression in DPD 
patients, however (Tursi et al. 2013; Yang et al. 2012).

Currently, treatment for depression of PD includes anti-
depressive medications, behavioral interventions as psycho-
therapy, electroconvulsive therapy, repetitive transcranial 
magnetic stimulation, and deep brain stimulation. DPD is 
frequently not diagnosed, many DPD pts are not treated.

Pharmacotherapy

Typically used antidepression medication includes tricyclic 
antidepressants (TCA), selective serotonin reuptake inhibi-
tors (SSRI), serotonin and norepinephrine reuptake inhibi-
tors (SNRI), monoamine-oxidase inhibitors (MAOI), and 
dopamine agonists (DA).

Dopamine agonists

Dopamine agonists (DA) have been explored as a primary 
treatment for DPD with mixed results. DA showed some 
antidepressant effects, there are no sufficient numbers of 

Table 1  Clinical features PD and Parkinson with Depression (DPD)

PD DPD

Motor phenomena Hypo-/bradykinesia, masked face/ hypomimia, tremor, rigor, postural instability Psychomotor retardation or agita-
tion, hypomimia loss of energy, 
apathy

Other somatic complaints Dysesthesia, pain, hyposmia, constipation, orthostatic hypo-tonia, muscle ten-
sion, gastro-intestinal symptoms, sexual dysfunction

Head and breast tension pains, 
gastro-intestinal symptoms, 
sexual dysfunction

Vegetative changes Fatigue, sleep, and appetite changes Fatigue, insomnia, appetite changes
Cognitive disturbances Poor concentration, decreased memory, impaired problem-solving Concentration difficulty
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RCTs. They may cause side effects like dizziness, confusion 
or even hallucinations (Raskin and Durst 2010).

Leentjens (2011) concluded in a systematic review of 
ten studies (none RCT) inconclusive results and insufficient 
evidence.

An 8-month multicentre prospective randomized study 
investigated the effects of pramipexole as add-on to L-dopa 
in 41 non-demented patients (25 men, 16 women) suffer-
ing from both mild or moderate depression and advanced 
PD. A significant decrease in the average value of MADRS 
scores was present, the total daily dose of L-dopa decreased 
significantly (Rektorova et al. 2003). Despite small effect 
sizes, pramipexole showed efficacy for reducing depressive 
symptoms over 12 weeks. In the ACCORDO study, Barone 
and collaborators (2015) investigated the effects of rasagil-
ine on depressive symptoms and cognition in non-demented 
PD patients displaying depressive symptoms. PD patients 
(N = 123) 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 sig-
nificant difference in the primary efficacy variable neither at 
any cognitive test. Post hoc analyses signaled some improve-
ment in patient-rated cognitive and depression outcomes.

Antidepressants

Studies investigating the tolerability, safety, and efficacy of 
antidepressant drugs in PD patients have been limited for 
long. A Cochrane Review based of three RCTs with 106 
pts only concluded 2003 for insufficient data on the efficacy 
and safety of any antidepressant drug in PD (Shabnam et al. 
2003).

Frequently cited is the placebo-controlled positive study 
with nortriptyline (Andersen et al. 1980), only N = 19 pts 
have been included, however. Small studies have been 
undertaken with reboxetine (N = 16) (Lemke et al. 2002) and 
bupropion. Raskin and Durst (2010) proposed bupropion due 
to its norepinephrine and dopamine profile without serotonin 
associated side effects reporting positive effects. Goetz et al. 
(1984) found in 20 PD patients depression alleviation in only 
5 of 12 DPD patients, however. Controlled studies are miss-
ing so far. Possible dopamine induced psychosis (hallucina-
tions) should be mentioned, additionally.

MAO-B inhibitors (safinamide, selegiline, and rasagiline) 
may reduce physical fatigue in PD. The reversible MAO-A 
inhibitor moclobemide (600 mg/d) improved depression in 
10 pts, even more combined with selegiline (Steur Baller-
ing 1997).

Today, all traditional antidepressants studied in DPD have 
been found to be safe and well tolerated; efficacy, relative to 

placebo, has been demonstrated for nortriptyline, venlafax-
ine extended release, desipramine, citalopram, and parox-
etine. Most treatment trials last 8–12 weeks.

On the other hand, nine placebo-controlled RCTs inves-
tigating different pharmacological treatment for depression 
and anxiety in PD were cumulatively reviewed by Troeung 
et al. (2013). The pooled effect of antidepressants was mod-
erate but non-significant (d = 0.71). When pooled across, cit-
alopram, sertraline, desipramine, nortriptyline, paroxetine, 
and venlafaxine, the standard mean difference (SMD) for 
antidepressant vs. placebo was 0.69. Tricyclic antidepres-
sant (TCAs), however, had a stronger effect. CBT showed 
in a single trial significant effects (d = 1.57). The poverty of 
controlled trials for both pharmacological and non-pharma-
cological treatment of depression and anxiety in PD did not 
allow clear conclusions.

Liu et al. 2013 found in a network meta-analysis compar-
ing TCAs, SSRIs, SNRIs, pramipexole with placebo suf-
ficient evidence of antidepressant efficacy for TCAs only, 
SSRIs last choice.

Rocha et al. (2013) reviewed all randomized controlled 
trials that studied the efficacy of antidepressants for depres-
sion in PD. Out of the 1438 studies retrieved, only 6 could be 
included. The overall risk ratio (RR) for response was 1.36, 
indicating no statistically significant superiority of antide-
pressants over placebo. No specific antidepressant class was 
superior to placebo. The results suggest antidepressants may 
be efficacious in the treatment of DPD. However, the results 
were unstable. In fact, the small number of trials and meth-
odological drawbacks preclude definitive conclusions about 
their efficacy and tolerability in DPD. Mills et al. (2018) 
complained in a meta-analysis of 20 studies considerable 
heterogeneity in the definition of depression and data of only 
5 studies regarding tolerability and adverse events. In an 
open study with 52 Japanese pts SSRIs (paroxetine, escitalo-
pram) and the SNRI duloxetine were equal effective, similar 
dropout rates due to side effects (24 vs 26% and side effects 
(36% SSRIs mainly nausea, 37% duloxetine mainly tremor) 
were seen (Takahashi et al. 2019).

Depression onset is often before onset of PD, so pre-
ventive or early studies are necessary. In this aspect one 
meta-analysis reported, that in N = 2064 early PD pts TCAs 
delayed the need for dopaminergic therapy (Paumier et al. 
2012).

Clinical studies

Important randomized clinical trials (RCTs) are summarized 
in Table 2.

Neuropsychiatric complications frequently lead to dis-
ability. In a cross-sectional study of 1449 PD outpatients 
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care-dependency was present in 18, 3% of all pts. 18, 8% had 
depression, 14, and 3% depression and dementia. Regression 
analyses revealed increasing effects of age, PD duration and 
severity with strongest effects in pts with depression. Antide-
pressive treatment was associated with lower rates of care-
dependency (Riedel et al. 2012).

Summarizing the following can be 
concluded

SSRIs have a satisfying efficacy in DPD and are first-line 
treatment, SNRIs have high efficacy as well, improve-
ments in motor symptoms remain poor, however. TCAs 
are also good for improving depression. MAOI-B may 

Table 2  Survey RCTs depression therapy in Parkinson’s disease (PD)

Note > significantly more effective than or better as; side effects: > more than, = equal, BDI  beck depression inventory, DA Dopamine agonist, 
Pl  Placebo, CBT cognitive behavior therapy, TAU  treatment as usual, HAM-D Hamilton depression rating scale

Study N patients duration Study arms, comparators, 
placebo

Results response-(R)/ 
remission-rate (RR)

Dropout rates, 
dis-continua-
tion rates

Relevant side effects

Tesei et al. (2000) N = 65/52 4 months Paroxetine (P) 
10–20 mg/d

HAMD 21,7 → 13,8 20% after 
10 days 
(Anxiety, 
nausea, 
tremor)

N = 13 due 
to adverse 
events

2 × tremor, ↑ off-time

Antonini et al. (2006)
RCT 

N = 31
12 weeks

N = 16 Sertraline 50 mg/d 
(S), N = 15 amitriptyline 
25 mg/d (A)

R: S 83,3%
A 72,7%

S 25%
A 27%

Menza et al. 
(2009) RCT 

N = 52
8 weeks

Nortriptyline (N) Ø 
64 mg, Paroxetine (P) Ø 
32 mg, Pl

N > P, Pl
HAM- D R: N 53%
                   P 11%
                   Pl 24%

N 29%
P = 39%
Pl = 35%

P > Pl
N = Pl

Barone et al. (2006)
RCT 
7 Italian centers

N = 67
12 weeks

Pramipexole (1,5–
4,5 mg/d) vs. Sertraline 
(S) 50 mg/d

R: P 60,6%
S 27,3%

S 14,7%

Dobkin et al. (2011a, b)
RCT 

N = 80
10–14 weeks

CBT vs TAU CBT > TAU 10–14 weeks CBT > TAU 

Barone et al. (2010)
RCT 
76 centres

N 287
12 weeks

N = 139 Pramipexole (P)
N = 148 Pl

P > Pl
BDI ↓ P 5,9
Pl 4,0

P = Pl

Skapinakis et al. (2010)
RCT 
Meta-analysis 10 studies

N = 430
4–12 weeks

N = 192 SSRIs (3 studies 
sertraline, 2 citalopram, 
3 fluoxetine, 1 parox-
etine, 1 fluvoxamine) vs 
N = 238 Pl and TCAs

R: SSRIs 36%, vs Pl 34%
SSRIs: 41%, vs TCAs 

57%

SSRIs:19,3%
Pl 13,5%

Richard et al. (2012)
RCT 
20 sites

N = 115
12 weeks

N = 42 paroxetine (P) Ø 
24 mg/d

N = 34 Venlafaxine (V) Ø 
121 mg/d

N = 39 Pl

R: P 68%, V 53%, Pl 44%
RR: P 44%, V 37%, Pl 

32%

Well tolerated, motor 
functions not wors-
ened

Zhuo et al. (2017)
Network meta-analysis
45 studies

N = 8890 SSRIs, SNRIs, MAOIs, 
TCAs, DA

Vs. Pl

DA, SSRIs > Pl (apathy)

Mills et al. (2018)
Network meta-analysis
20 studies

N = 1893 MAOIs > SSRIS, 
TCAs > Pl



606 G. Laux 

1 3

be considered as therapeutic alternative, showing bet-
ter performance in motor symptoms, DA as well (Han 
et al. 2018). According Parkinson's Disease Update on 
Non‐Motor Symptoms Study Group on behalf of the 
Movement Disorders Society Evidence‐Based Medicine 
Committee (Seppi et al. 2019) can be stated: Tricyclic 
Antidepressants (TCAs) “insufficient evidence”, ven-
lafaxine “clinically useful”, “insufficient evidence” for 
paroxetine, citalopram, paroxetine, and sertraline “pos-
sibly useful”. SSRIs may worsen PD tremor in up to 5% 
of patients and occasionally worsen parkinsonism.

Recent overviews conclude that antidepressants and 
some dopamine agonists are safe and well-tolerated, effi-
cacy results are rather uncertain or reveal partial efficacy, 
however. Side effects of different antidepressants (e.g. 
TCAs, SSRIs, SNRIs, bupropion, MAOIs) and potential 
interactions should be considered. Need for better studies 
is mentioned (Pena et al. 2016; Ryan et al. 2019; Assogna 
et al. 2020).

Finally it should be mentioned, that according evidence 
from clinical studies adherence rates are generally low in 
patients with depression. This is mainly because mood 
disorders impairing cognitive focus, energy, and motiva-
tion might affect the willingness and ability of patients 
to maintain the treatment. The occurrence of treatment-
related side effects, such as weight gain, sexual dysfunc-
tion, nausea, headache, and sleep disturbances, is also 
common and may influence treatment adherence. So, 
psychoeducation is highly important for adherence and 
compliance of the pharmacotherapy.

Repetitive transcranial magnetic stimulation 
(rTMS)

In an early study, rTMS was as effective as fluoxetine in 
DPD patients (Fregni et  al. 2004). A meta-analysis of 
8 RCTs including 312 pts with rTMS vs sham or SSRIs 
found similar effects of rTMS and SSRIs, rTMS showed 
improvement on the unified Parkinson’s disease rating scale 
(UPDRS) and ADL. So, the authors concluded additional 
advantage regarding motor function (Xie et al. 2015). Due to 
sufficient evidence for rTMS practice implication according 
Seppi et al. 2019 is “possibly useful”.

Psychotherapy

Armento et al. (2012) reviewed 15 articles of empirical stud-
ies of CBT-based treatments for DPD. Results varied signifi-
cantly, results were seen as encouraging. In a ten-session RCT 
of CBT for DPD that included some patients already taking 

antidepressants, symptom severity improved by 56% relative 
to 8% for the control group. CBT can be rated “likely effica-
cious” for the treatment of depression in PD, and the practice 
implication is “possibly useful”(Seppi et al. 2019).

Outlook

A recent Delphi survey of 37 experts in psychiatry, neurology, 
and geriatrics achieved consensus systematically screening for 
depression to be necessary ruling out apathy and anhedonia. 
Clinical scales like the GDS could help establishing the diag-
nosis of depression. Efficious and well-tolerated pharmaco-
logical options were SSRIs (sertraline), SNRIs (venlafaxine, 
duloxetine), bupropion, tianeptine, mirtazapine, vortioxetine, 
and dopamine agonists (pramipexole, rotigotine). TCAs and 
combining MAOI-B inhibitors with serotonergic drugs should 
not be prescribed. In severe cases ECT can be applied, CBT in 
some cases. The report has been characterized as management 
guidance (Aguera-Ortiz et al. 2021).

In existing guidelines so far no statements, algorithms and 
recommendations are given for diagnosis and treatment of 
DPD. Methodologically adequate designed RCTs and com-
parative studies (NIS) which offer evidence-based results are 
urgently needed having the impact of DPD in mind. Diagnosis 
of depression must be operationalized by rating scales, due to 
overlap of symptoms target symptoms of depression should 
be focused. Psychiatrists should elaborate if the depression 
could be classified as organic affective disorder, as major 
depression, as dysthymia, minor or subsyndromal depression 
or adjustment disorder (grief, demoralization to the diagnosis 
of PD) according ICD-10 or -11 due to implications for the 
therapy chosen. Regarding antidepressant medication plasma 
levels (therapeutic drug monitoring) should be measured and 
monitored as well as interactions with anti-Parkinson-medi-
cation. Clinical studies should last 3 to 6 months, longitudinal 
monitoring and adjustments in treatment are indicated until 
the depressive disorder completely remits. Depression onset 
is often before onset of PD, so preventive or early studies are 
necessary.
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