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Abstract

Background and objective Cognitive impairment and dementia as well as affective disorders are common and debilitating
syndromes that develop in people with Parkinson’s disease (PwPD). The authors summarized recommendations for the
2023 updated German guidelines on “Parkinson’s disease” from the German Neurological Society (DGN), focusing on the
diagnosis and treatment of these disorders.

Methods The recommendations were based on literature reviews, other relevant guidelines, and expert opinions.

Results Measurements to assess cognitive and affective states were reviewed for psychometric properties, use in routine
clinical practice, and availability in German. To improve mild cognitive impairment, cognitive training and physical aerobic
training are recommended. To treat Parkinson’s disease (PD)-related dementia, cognitive stimulation (as a non-pharmaco-
logical intervention) and acetylcholinesterase inhibitors (AChEISs, i.e., rivastigmine) are recommended. Cognitive behavioral
therapy is recommended to treat depression, anxiety, and fear of progression. Physical interventions are recommended to treat
depression, fatigue, and apathy. Optimized dopaminergic treatment is the first-line pharmacological strategy recommended
to manage depression, apathy, anhedonia, fatigue, and mood swings. Major depression can be additionally treated using
venlafaxine or desipramine, while moderate depression can be treated pharmacologically according to its clinical phenotype
(psychomotor retardation or agitation) and comorbidities (e.g., sleep disturbances, pain). Venlafaxine and nortriptyline can
be used to treat anhedonia, while citalopram can be used for anxiety.

Conclusions In addition to the updated pharmacological treatment options, new insights into recommendations for stand-
ardized diagnostics and non-pharmacological interventions were provided for the German health care system. However,
more studies are needed to explore the full potential of non-pharmacological interventions to treat and prevent cognitive
impairment and affective disorders.
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Introduction

In people with Parkinson’s disease (PwPD), cognitive
impairment, including Parkinson’s disease mild cognitive
impairment (PD-MCI) and Parkinson’s disease dementia
(PDD), as well as affective disorders, are the most common
and debilitating non-motor symptoms [1-3]. However, affec-
tive disorders are still largely underdiagnosed [4]. For the
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best medical treatment, the standardization of diagnostic and
therapeutic strategies is of the utmost importance.

The new German S2k guidelines for “Parkinson’s dis-
ease” (PD) provide up-to-date recommendations for the
diagnosis and treatment of PwPD in clinical practice [5].
This paper summarized the guidelines’ chapters of “Cogni-
tive impairment” and “Affective disorders.” In the “Cog-
nitive impairment” chapter, both diagnostic and treatment
guidelines for PD-MCI and PDD are included, and in the
“Affective disorders” chapter, guidelines for the diagnosis
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and treatment of depression, anhedonia, apathy, anxiety, and
fear of progression are included. Fatigue is also considered.

What is new in the novel S2k guidelines?

Contrary to its previous version, the new S2k guidelines
refer to criteria and assessments that can be used to support
the diagnosis of cognitive impairment and affective disor-
ders in PwPD in clinical practice. In its recommendations for
treatment, both non-pharmacological and pharmacological
interventions are considered. The main recommendations
are:

Cognitive disorders

e Proposal of diagnostic criteria and cognitive assessments
for PD-MCI and PDD, as well as measures to assess
activities of daily living (ADL) to further support the
diagnosis of PDD

e Treatment of PD-MCI with cognitive training and physi-
cal interventions

e Therapy for PDD with cognitive stimulation, the acetyl-
cholinesterase inhibitor (AChEI) rivastigmine, and the
off-label use of donepezil

Affective disorders

e proposal of medical history questions and scales to assess
affective disorders

e treatment of depression, anxiety, and fear of progression
with cognitive behavioral therapy (CBT); treatment of
depression, apathy, and fatigue with physical interven-
tions

e optimization of dopaminergic medication as a first-line
strategy to manage depression, apathy, anhedonia, mood
swings, and fatigue

e treatment of depression, anhedonia, apathy, anxiety or
panic, and fatigue with non-dopaminergic medication
following the results of randomized controlled trials
(RCTs), individual antidepressant effect profiles, clini-
cal phenotypes, and comorbidities; treatment with ven-
lafaxine or desipramine for major depression; treatment
with venlafaxine, citalopram, or sertraline for moder-
ate depression and coexisting psychomotor retardation;
treatment with mirtazapine or trazodone for moderate
depression and coexisting agitation; treatment with ami-
triptyline for moderate depression and comorbid sleep
disturbances, hypersalivation, or pain in cognitively
intact PwPD; treatment with venlafaxine or nortriptyl-
ine for apathy, citalopram for anxiety, and modafinil or
safinamide for fatigue.
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Methodology

The new guidelines were prepared as S2k guidelines and
ecommendations were based on a structured consensus
process. The author team of the chapters dealing with
cognitive and affective disorders in PwPD comprised an
interdisciplinary group of experts from the fields of neu-
rology (KW, CB), neuropsychology (EK, ILS), and geron-
tology (AKF). This team developed the key questions that
were chosen for the preparation of the recommendations,
and the editorial board of the PD guidelines consisting of
the publishing association, i.e., the German Neurologi-
cal Society (DGN), further professional associations and
organizations, and experts from the field approved them.

The recommendations were based on (1) literature
reviews conducted in the MEDLINE database considering
meta-analyses, RCTs, and other relevant studies; (2) Ger-
man national guidelines that are also relevant for PwPD,
i.e., guidelines for the diagnosis and treatment of dementia
[6], unipolar depression [7], and anxiety disorders [8]; (3)
recommendations from the International Parkinson and
Movement Disorder Society (MDS); (4) expert opinions
based on clinical expertise and knowledge of the literature;
(4) previous versions of the PD guidelines for all questions
that were represented therein.

The recommendations followed a “should/should not,”
“can/cannot,” or “might/might not” sentence structure.
The editorial board of the PD guidelines then discussed
and approved the recommendations. Based on the discus-
sions, some revisions were necessary. The final recom-
mendations were then voted on and classified according
to their consent of approval rates (strong consent: >95%
positive votes; consent: >85-95% positive votes; majority
agreement: >50-85% positive votes; no majority agree-
ment: <50% positive votes).

Cognitive impairment
Definition, epidemiology, and clinical presentation

Cognitive impairment is one of the most common non-
motor symptoms in PwPD [9]. Between 60% and 83% of
PwPD progress to PDD during the disease course, espe-
cially in more advanced stages [10]. To prevent or delay
PDD is urgent, as PDD lowers PwPDs’ health-related
quality of life, increases the risk for nursing home place-
ment and mortality, and increases caregiver burden [11].
PD-MCI is considered a possible transitory stage from
normal cognition to PDD. Even though not all people with
PD-MCI will develop PDD, the presence of PD-MCI,
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prevalent in 25-30% of PwPD. Therefore, PD-MCI is one
of the greatest risk factors for the development of PDD [9,
12], on average, one-third of people with PD-MCI develop
dementia within 7 years [13]. Initial evidence has con-
firmed that the non-pharmacological treatment of people
with PD-MCI can enhance or stabilize cognitive func-
tion [9]. Older age, male gender, postural instability and
gait symptoms, a genetic vulnerability, and concomitant
amyloid and tau pathology have also been demonstrated
to contribute to the worsening of cognitive function in
PwPD [14].

Cognitive impairment in PwPD affects various functions,
including executive function, attention, working memory,
memory, visuocognitionand language [15]. Besides wors-
ened cognition, loss of the abilities to perform ADL is
the core criterion for the diagnosis of PDD [16, 17]. Most
importantly, ADL impairment indicative of dementia is
primarily caused by cognitive impairment, not by motor or
other non-motor dysfunction. The occurrence of behavioral
abnormalities (e.g., hallucinations, apathy) further supports
the diagnosis of PDD [18].

Assessment of cognitive impairment

Besides the diagnosis of PD according to consensus guide-
lines [19, 20], a slow progressive decline in cognitive func-
tion, reported either by the PwPD themselves, a third party,
or an investigator, within the frame of a long-standing dis-
ease course characterizes cognitive impairment in PD [15,
16, 18].

The MDS Task Force [15, 16] recommends two levels
of assessment to diagnose PD-MCI and PDD: (1) a short
screening for impairment assessed with global cognitive
scales and/or impairment in specific cognitive tasks (Level
I) and (2) a detailed neuropsychological assessment using
at least two tests to evaluate deficits in each of the following
domains: executive function, attention, working memory,
memory, visuocognition, and language (Level II). Diagnoses
of cognitive impairment should be based on assessments
with sufficient psychometric properties [15]. Therefore, as
a highly novel aspect of these guidelines, it is recommended
to use scales available in German to assess global cogni-
tion and ADL measures in order to support the diagnosis of
cognitive impairment in PD. “Should be used”” recommenda-
tions are to be used if there is sufficient accuracy for diagno-
sis of cognitive impairment (PD-MCI or PDD) evaluated in
international (non-German speaking) and national (German
speaking) cohorts, acceptable diagnostic properties (reliabil-
ity, validity, and sensitivity of change), and if all relevant
aspects of impairment are detected by the measurement.
“Can be used” recommendations are to be used if there is
sufficient accuracy for diagnosis of cognitive impairment
(PD-MCI or PDD) evaluated in international (non-German

speaking) or national (German speaking) cohorts or if cogni-
tive deficits are detected in national cohorts, but incomplete
information about diagnostic properties is reported (includ-
ing reliability, validity, and sensitivity of change) or if not
all relevant aspects of (cognitive or ADL) impairment are
detected by the measurement. “Might be used”’ recommenda-
tions are to be used if sufficient diagnostic accuracy in the
assessment of a cognitive impairment diagnosis (PD-MCI
or PDD) is evaluated in international (non-German speak-
ing) or national (German speaking) cohorts and if accept-
able diagnostic properties in other diseases are given but no
information about diagnostic properties in PwPD is available
in the German version.

An overview of the diagnostic properties of recom-
mended assessments is displayed in Supplementary Table 1.
Scale properties and the diagnostic accuracy of the Mon-
treal Cognitive Assessment (MoCA) for PD-MCI and PDD
have been confirmed in international and national cohorts
[21-25], and age-, gender-, and education-corrected standard
scores are available [26].

The diagnostic properties of the German Mattis Demen-
tia Rating Scale (MDRS) have been validated in interna-
tional studies, but these properties have not yet been defined
in the German version [27]. There is evidence that in the
German version of the MDRS, the cognitive performance
of PwPD and healthy controls differs greatly (Cohen’s d:
0.99 <d<1.01) [28], confirming that the MDRS can detect
cognitive impairment in PwPD.

The Parkinson Neuropsychometric Dementia Assessment
(PANDA) has been shown to have sufficient reliability and
validity for PDD [29], but its diagnostic value has not yet
been confirmed for PD-MCI [28]. Additionally, no specific
subscale to assess attention is included in the PANDA, and
sensitivity of change has not yet been defined in national PD
samples [21]. However, since the PANDA includes highly
sensitive measures to assess mild cognitive dysfunction in
PwPD, it is suggested for use, on the basis of an expert rat-
ing, for the Level I diagnosis of PD-MCI.

Scales for Outcomes in Parkinson’s Disease—Cognition
(SCOPA-COG) and various versions of the Addenbrooke’s
Cognitive Examination (ACE) lack either the confirmation
of acceptable scale properties (reliability and sensitivity of
change) or the validation of diagnostic accuracy in German
cohorts. Further critique of the SCOPA—COG concerns its
high weight for memory function on the global scale [21].

Due to its low sensitivity, the Mini Mental State Exami-
nation (MMSE) is only recommended for the Level I diag-
nosis of PDD. The MDS Task Force recommends a cut-off
of <26 points for the MMSE [21], but higher (<29 points,
sensitivity of 78%, specificity of 63%, [30]) and lower (<25
points, sensitivity of 71%, specificity of 90%, [24]) cut-off
scores have also been reported [24, 30]. As a further limita-
tion, the MMSE does not include items to assess executive
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function [21]. For the German version, age-, gender-, and
education-corrected norm values are available and recom-
mended [31].

Recommendations for scales to assess cognitive impairment (new)

Cognitive screening tools should be used for the Level I diagnosis of
PD-MCI. Corrections for age, education, and, if necessary, gender
should be applied whenever available

The following instruments are particularly suitable (can be used)
- MoCA with a cut-off of <26 points
- MDRS with a cut-off of <140 points

The following instruments are also recommended (might be used)
- SCOPA-COG with a cut-off of <30 points
- ACE or ACE-R with cut-off values dependent on education
- PANDA with a cut-off of <17 points

Level of consensus: 100%, strong consensus

Cognitive screening tools should be used for the Level I diagnosis of
PDD. Corrections for age, education, and, if necessary, gender should
be applied whenever available

The following instruments are particularly suitable (can be used)
- MoCA with a cut-off of <21 points
- MDRS with a cut-off of <123 points
- MMSE with a cut-off of <26 points
- PANDA with a cut-off of <15 points
The following instruments are also recommended (might be used)
- SCOPA-COG with a cut-off of <23 points
- ACE or ACE-R with cut-off values dependent on education
Level of consensus: 100%, strong consensus

For the Level II diagnosis of PD-MCI, the following aspects must be
considered:

- For Level II testing, two tests should be used for each of the five
cognitive domains (executive function, attention and working
memory, memory, language, visuocognition)

- At least two tests of different functions in a cognitive domain
should be used to diagnose domain-specific cognitive disorders

- A value in the range of 1-2 standard deviations below the popula-
tion mean should be used as a cut-off to define cognitive impair-
ment

Level of consensus: 100%, strong consensus
The following aspects must be considered for the Level II diagnosis
of PDD:

- To confirm the diagnosis of PDD using Level II testing, two tests
should be used for each of the five cognitive domains (executive
function, attention and working memory, memory, language,
visuocognition)

- A value in the range of 1-2 standard deviations below the popula-
tion mean should be used as a cut-off to define cognitive impair-
ment

Level of consensus: 96.6%, strong consensus

ACE Addenbrooke’s cognitive examination; ACE-R Addenbrooke’s
cognitive examination-revised version; MoCA Montreal cognitive
assessment; MDRS Mattis dementia rating scale; MMSE Mini mental
state examination; PANDA Parkinson neuropsychometric demen-

tia assessment; SCOPA—COG Scales for outcomes in parkinson’s
disease—cognition; PDD Parkinson’s disease dementia; PD-MCI
Parkinson’s disease mild cognitive impairment
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In contrast to the abbreviated Level I procedure, a com-
prehensive Level II neuropsychological assessment has
shown better diagnostic accuracy for cognitive impairment
in PwPD [25, 32]. The application of two tests per cogni-
tive domain has indicated highest diagnostic accuracy for
PD-MCI [33]. Normed neuropsychological tests across mul-
tiple cognitive domains have also consistently detected PD-
related cognitive deficits compared to controls [34]. Recom-
mendations for Level II diagnostic criteria for PD-MCI and
PDD thus follow international consensus guidelines [16, 17].

Recommendations for the assessment of activities
of daily living daily living activity impairment to support
a diagnosis of Parkinson'’s disease dementia

Significant ADL impairment associated with worsening
cognition is a core criterion for PDD [16]. A differentia-
tion can be made between basic ADL (BADL), which
are necessary for self-maintenance (e.g., dressing, eat-
ing), and more complex instrumental ADL (IADL, e.g.,
managing finances) [35, 36]. Evaluating the potential of
patient-, informant-, and investigator-rated ADL meas-
ures is still new. Diagnostic values have often not been
confirmed in independent PD cohorts, but the assess-
ments can differentiate between groups of PwPD with
and without cognitive impairment (either PD-MCI or
PDD) [37-41]. Therefore, applying scales has been lim-
ited to orienting screening procedures for further exten-
sive interviews. To date, the Lawton and Brody inform-
ant Rating IADL Scale (cut-off < 19 points: sensitivity
of 71%; specificity of 82%) [42], investigator-rated Uni-
fied Parkinson’s Disease Rating Sale II (UPDRS-II)
(cut-off > 15 points: sensitivity of 67%; specificity of
78%) [42], Schwab and England Scale (cut-off < 75%:
sensitivity of 71%; specificity of 77%) [42], Parkinson’s
Disease Cognitive Functional Rating Scale (PD-CRFS,
cut-off < 6 points: sensitivity of 83%; specificity of 83%)
[43], and performance-based Pill Questionnaire (sensi-
tivity of 89-91%, specificity of 89-91%) [42, 44] have
been recommended as ADL screening tools for PwPD.
The following German ADL assessments might also be
considered as screening tools for ADL impairment to
support a PDD diagnosis but have not been evaluated in
international cohorts [43]:

e Niirnberger Alters Inventar Beobachtungsskala (NAB)—
ADL (NAB-ADL, cut-off > 22 points: sensitivity of
81%; specificity of 80%)

e Niirnberger Alters Inventar Aktivitidten Skala (NAA)—
ADL (NAA-ADL, cut-off >34 points: sensitivity of
76%; specificity of 85%)
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o Nurses’ Observation Scale for Geriatric Patients (NOS-
GER)-ADL (cut-off > 7 points: sensitivity of 67%; speci-
ficity of 86%)

e NOSGER-IADL (cut-off > 11 points: sensitivity of 62%;
specificity of 67%)

Recommendations for instruments to assess activities of daily living
impairment to support a diagnosis of Parkinson’s disease dementia
(new)

- For the exploration of ADL impairment, the following can be
used: the informant-rated IADL questionnaire by Lawton and
Brody, with a cut-off of <19 points; the UPDRS-II, with a cut-
off of >15 points; the PD-CRFS with a cut-off of >6 points,
the Schwab and England Scale, with a cut-off of <75%; the Pill
Questionnaire

- The following scales might be used to assess ADL impairment:
the NAB—ADL, with a cut-off of >22 points; the NAA-ADL with
a cut-off of >34 points; the NOSGER-ADL, with a cut-off of >7
points; the NOSGER-IADL, with a cut-off of >11 points

If the test result is positive, further measures (e.g., medical history)
should be utilized to verify whether ADL impairment is primarily
caused by cognitive deterioration (expert opinion)

Level of consensus: 100%, strong consensus

ADL Activities of daily living; JADL Instrumental activities of daily
living; NAA-ADL Niirnberger-Alters-Inventar Aktivititen-Skala;
NAB-ADL Niirnberger-Alters-Inventar Beobachtungsskala; NOSGER-
ADL Nurses’ observation Scale for geriatric patients activities of
daily living scale; NOSGER-IADL Nurses’ observation scale for geri-
atric patients instrumental activities of daily living scale; PD-CRFS
Parkinson’s disease cognitive functional rating scale; PDD Parkin-
son’s disease dementia

The non-pharmacological treatment of cognitive
impairment in people with Parkinson’s disease

Cognitive interventions: general remarks

Non-pharmacological interventions, and especially cog-
nitive interventions, have been considered promising
therapeutic approaches to treat cognitive impairment in
PwPD. Different forms of cognitive interventions can be
distinguished: cognitive training, cognitive rehabilita-
tion, and cognitive stimulation [45]. Cognitive training
and rehabilitation appear to be particularly suitable for
PD-MCI due to their level of difficulty and objectives.
Cognitive stimulation, on the other hand, is more likely
to be indicated for more advanced cognitive impairment
or dementia. Cognitive training involves the use of stand-
ardized analog or digital tasks (e.g., with a laptop, tablet,
or smartphone) that are directly aimed at training spe-
cific cognitive functions (e.g., executive function, atten-
tion, memory). It is often possible to adapt the difficulty
level of the exercises to the individual’s cognitive level.

Cognitive rehabilitation represents an individualized
approach that is offered in practice as individual therapy.
Individual everyday goals for cognitive rehabilitation are
defined in collaboration with the patient and their rela-
tives. Psychoeducation is often part of cognitive rehabili-
tation. Cognitive stimulation is usually conducted in a
small group setting with a wide range of enjoyable activi-
ties to indirectly stimulate cognitive and social skills.

Cognitive training to treat Parkinson’s disease mild
cognitive impairment

Studies evaluating treatment effects on PD-MCI in mixed
cohorts of “non-demented” (with and without PD-MCI) or
“cognitively impaired” (PD-MCI and PDD) PwPD were
excluded from treatment recommendations, unless effects
were separately reported for PD-MCI.

Among the seven RCTs comparing “classical” digital
cognitive training with passive or active control groups, four
showed that the experimental group was superior, indicating
benefits to various cognitive outcomes like global cogni-
tion, executive function, attention, memory, visuocognition,
and processing speed [46—49]. In two further studies, dif-
ferent cognitive and psychoeducational training (digital and
non-digital) were compared, and they demonstrated posi-
tive effects on cognition in all training groups [50, 51]. Two
RCTs evaluated the effects of digital training with gamifica-
tion approaches, one of which used virtual reality training
[52] and the other of which used cognitive training set up as
a computer game [53]; both studies showed superiority in
cognitive outcomes compared with analog cognitive training
[52] and a passive control group [53]. Four RCTs that used
analog cognitive training indicated superiority compared to
active control groups in various cognitive outcomes [54-57].

However, the above-mentioned studies should be ana-
lyzed with caution, as most of them (1) had small sample
sizes; (2) had different diagnostic criteria and used different
test batteries (e.g., with or without using the MDS criteria
for PD-MCI and PDD [15]); (3) lacked consideration of
disease severity in the analysis of training effects; (4) had
different outcomes, some of which were not clearly defined;
(5) had heterogeneous training types (i.e., digital vs. analog
training, individual vs. group training) that differed in dura-
tion and intensity. Therefore, recommendations for specific
training characteristics were difficult to distinguish. Besides
these limitations, current evidence has indicated the cog-
nitive benefits of cognitive training in individuals with
PD-MCI. This is consistent with the results of systematic
reviews and meta-analyses evaluating the treatment effects of
cognitive interventions in PwPD [58—-60], which also include
studies with PwPD without cognitive impairment or mixed
cohorts (with and without PD-MCI). Cognitive training can
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thus be recommended for cognitive impairment. Further-
more, data have indicated that digital cognitive training can
be particularly effective for cognitive impairment [52, 53].
However, analog training and training in both group and
individual therapy settings have also shown positive effects
[46—-49]. Even if home-based training (especially digital) is
available, the therapy should, if possible, be supervised in
outpatient as well as inpatient settings. Training should also
consider patients’ interests and circumstances (e.g., digital
vs. analog training, group vs. individual training) to achieve
a high level of therapy adherence. Multi-domain training
(in which several cognitive domains are addressed, e.g.,
executive function, attention, and memory) appears to be
appropriate since several cognitive domains are affected in
most PD-MCI cases. However, training studies consider-
ing individual domains, especially executive function, have
also shown positive effects and can therefore also be recom-
mended. No statements can be made about transfer effects
on non-trained cognitive and non-cognitive domains due to a
lack of evidence, though. Regarding duration and frequency
of the cognitive training, no clear recommendations can be
drawn from the evidence. However, based on expert discus-
sions, the authors recommend persistent cognitive training
including several training sessions per week.

Recommendations for cognitive training to treat Parkinson’s disease
mild cognitive impairment (new)

Cognitive training can be offered

Level of consensus: 96.6%, strong consensus

Cognitive interventions to treat Parkinson’s disease
dementia

To evaluate the effects of cognitive interventions to treat
PDD, only studies in which individuals with PDD were ana-
lyzed as a separate study group were considered. Accord-
ingly, the available studies that investigated and reported on
mixed populations (e.g., individuals with PDD and Demen-
tia with Lewy Bodies) were excluded.

Cognitive stimulation is recommended in the S3 guide-
lines for the diagnosis and treatment of dementia [6] (should
be offered). However, no distinction is made between demen-
tia types with different etiologies, so the specific effect on
people with PDD is unclear. In the 2023 published Cochrane
review on the evaluation of cognitive stimulation in (all-
cause) dementia [61], 37 RCTs with a total of 2766 peo-
ple with dementia were included. The authors concluded
that cognitive stimulation shows small, short-term, positive
effects on global cognition, communication, social inter-
action, quality of life, and psychological and behavioral
symptoms in cases of mild to moderate dementia. However,
again, dementia types were not differentiated. For people
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with PDD, one crossover pilot RCT investigated the effects
of a cognitive stimulation program [62]. Despite the very
small sample size (N =12 in the experimental group, N=6 in
the control group receiving treatment as usual), there was a
statistical trend indicating the superiority of the experimen-
tal group over the control group in global cognition, mood,
and behavioral symptoms.

The German S3 guidelines for the diagnosis and treat-
ment of dementia [6] also recommend reminiscence therapy
for dementia with different etiologies. The Cochrane review
published in 2018 [63] with a total of 22 RCTs involving
1972 people with dementia with different etiologies showed
the positive effects of reminiscence therapy on cognition,
quality of life, communication behavior, and mood. How-
ever, no specific evidence exists for people with PDD. Over-
all, a might be used recommendation was derived.

A Cochrane review on cognitive training in mild to mod-
erate dementia with different etiologies published in 2019
[45] presented data indicating mild to moderate positive
effects on global cognition and verbal fluency, but to date,
no studies on PDD have been conducted. Furthermore, cog-
nitive training and cognitive rehabilitation are not recom-
mended in the S3 guidelines for people with dementia [6].
Therefore, no recommendations for cognitive training and
cognitive rehabilitation for PDD were derived.

Recommendations for cognitive interventions to treat Parkinson’s
disease dementia (new)

Cognitive stimulation can be offered
Reminiscence therapy might be offered

Level of consensus: 96.8%, strong consensus

Physical training: general remarks

Endurance training and other forms of physical activity
reduce the risk of cognitive impairment [64] and dementia
in healthy older people [65]. Moreover, people with Alzhei-
mer’s disease benefit from endurance exercise delivered in
a dose-dependent manner, as it improves executive perfor-
mance in particular [66]. Increasing evidence has demon-
strated that physical training interventions may also improve
cognition in PwPD [67]. Notably, a higher “lifetime physical
training load” has been associated with better global cogni-
tion in PwPD [68].

Physical training to treat Parkinson’s disease mild cognitive
impairment

Only physical training studies that defined cognition as
a primary outcome were considered. Studies examining
the effects of exergaming were excluded, as exergaming
combines physical and cognitive training, so the specific
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effects of physical training could not be determined. In
total, 23 studies were identified as relevant to the guide-
lines, only one of which focused exclusively on people
with PD-MCI and not on mixed samples of PwPD with
no cognitive impairment and PD-MCI.

The only RCT that used PD-MCI as an inclusion crite-
rion (N =50) showed the superiority of endurance train-
ing (6 times per week for 60 min over 4 weeks) for global
cognition, attention, and working memory after 4 weeks
compared to a passive control group. This superiority of
the training group in global cognition was still present
after 6 months [69].

Regarding trials with mixed samples of PwPD with and
without cognitive impairment, one RCT (N=76) indicated
that endurance training is superior over an active control
group (i.e., walking, stretching) in terms of its improve-
ment of executive function over time, with both train-
ing types conducted 3 times per week for 60 min over
12 weeks [70]. Another small study (N=9) with PwPD
without cognitive impairment showed the superiority
of treadmill training (3 times per week for 45 min over
3 weeks) in frontal functions compared to a passive con-
trol group [71]. In a non-randomized study with 11 PwPD
participating in endurance training (3 times per week for
60 min over 6 months), the training group was again supe-
rior to a passive control group in executive function [72].
A systematic review of RCTs also showed an advantage of
physical activity over passive control groups in the areas
of global cognition, cognitive flexibility, attention, and
cognitive processing speed [73].

For a detailed description of the recommendation, one
systematic review [73], two RCTs [69, 70], and a non-ran-
domized study evaluating physical exercise training [71]
were used, the latter because the study defined cognitive
variables as its primary outcome. As the above mentioned
studies varied in time per session (45—-60 min), frequency
of session per week (3—6 times) and the total number of
training weeks (3—24 weeks), the recommendation for the
duration and frequency of physical exercise training was
based on an expert consensus considering the current state
of knowledge [69-73] as well as practical issues to con-
duct physical training in the clinical care (e.g. PWPD with
a long journey might not be able to conduct 3 sessions
per week). The optimal training intensity and frequency
for PD-MCI have not been investigated yet, but should be
the focus of future studies. Additionally, no differentiation
regarding the type of endurance training could be made.

Recommendations for physical interventions to treat Parkinson’s
disease mild cognitive impairment (new)

Physical (aerobic) training should be conducted 2-3 times per week
for 45-60 min to treat PD-MCI

Level of consensus: 96.8%, strong consensus

Physical training to treat Parkinson’s disease dementia

Only three studies with very small sample sizes comprising
people with PDD diagnosed according to established criteria
(n<5) were identified [74-76]. Given the lack of sufficient
data, the expert team decided that no recommendation could
be derived for physical training to treat PDD.

Recommendations for physical interventions to treat Parkinson’s
disease dementia (new)

Data are insufficient to recommend physical training to treat cognitive
symptoms in PDD

Level of consensus: 96.7%, strong consensus

Food supplements and diet to treat Parkinson’s disease
mild cognitive impairment and Parkinson’s disease
dementia

Evidence for food supplements, herbal therapeutics, and
specific diet approaches as treatment options for PD-MCI
and PDD is currently mainly limited to narrative review arti-
cles and expert opinions, and no double-blinded placebo-
controlled RCT has been published. Ketogenic [77] and
Mediterranean diets [78], creatinine, and coenzyme Q10
[79] have demonstrated small improvements in cognitive
function in people with PD-MCI, whereas the results of
caffeine have been mixed [80, 81]. One study evaluating the
effects of a combination of donepezil, pL-3n-butylphthalide
oxiracetam, and Ginkgo biloba in people with PDD showed
slight improvements in their global cognitive state [82].
However, data were regarded as insufficient to derive any
recommendation therefrom.

Recommendations for food supplements and herbal therapeutics to
treat Parkinson’s disease mild cognitive impairment or Parkinson’s
disease dementia (new)

Food supplements and herbal therapeutics should not be used to treat
cognitive deficits in PD-MCI

Level of consensus: 96.6%, strong consensus

Food supplements and herbal therapeutics should not be used to treat
cognitive deficits in PDD

Level of consensus: 96.6%, strong consensus

The pharmacological treatment of cognitive
impairment in people with Parkinson’s disease

General remarks
Reduced cholinergic activity has been demonstrated in peo-

ple with PDD [83, 84], but altered cholinergic innervation is
already present in the early stage of PD [85-87]. Deficits in
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executive function, attention, and memory have been corre-
lated with cholinergic activity assessed via cholinergic [18F]
fluoroethoxybenzovesamicol positron emission tomography
in PwPD [85]. Memantine is a moderate affinity uncompeti-
tive antagonist of glutamate N-methyl-p-aspartate receptors
and is effective for treating cognitive dysfunction in peo-
ple with Alzheimer’s disease [88]. Therefore, the efficacy
of AChEIs and memantine for cognition has not only been
evaluated in PDD but also in PD-MCI.

Pharmacological interventions to treat Parkinson’s disease
mild cognitive impairment

Studies evaluating the effect of AChEIs on PD-MCI are lim-
ited. A trend in favor of rivastigmine treatment (maximum
dose of 9.5 mg per 24 h) in the clinical global impression
of change as a primary outcome in a 24-week, randomized,
double-blinded, placebo-controlled trial [§9] but not in cog-
nitive scales, behavior, quality of life, and ADL was shown.
Open-label treatment with donepezil (5-10 mg) for 48 weeks
in 80 people with PD-MCI showed no change in their global
cognitive state [90]. However, treatment with donepezil had
a modulatory effect on the electroencephalography of people
with PD-MCI. In a mixed group of 145 people with no cog-
nitive impairment and PD-MCI, the efficacy of donepezil
(5 mg per day) to improve verbal memory as a secondary
outcome but not their global cognitive state was reported in
a double-blinded RCT [91, 92]. No study on treatment with
galantamine in people with PD-MCI could be identified.

Only one RCT with a crossover design (6-week treatment
period) analyzed the effect of memantine (20 mg per day) on
10 people with PD-MCI [93]. It was found that psychomotor
speed and working memory worsen under treatment with
memantine, but other neuropsychological tests showed no
treatment-induced change.

Recommendations for acetylcholinesterase inhibitors to treat Parkin-
son’s disease mild cognitive impairment (new)

Rivastigmine, donepezil, and galantamine should not be used to treat
PD-MCI

Level of consensus: 89.7%, consensus

Recommendations for memantine to treat Parkinson’s disease mild
cognitive impairment (new)

Memantine should not be used to treat PD-MCI

Level of consensus: 96.7%, strong consensus

Pharmacological treatments for Parkinson’s disease
dementia

Evidence for AChEI treatment has been updated. Data from

a meta-analysis confirmed the positive treatment effects
of rivastigmine and donepezil on PDD patients’ global
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cognitive state [94], memory, and speech [95]. However,
there is stronger evidence for rivastigmine in meta-analy-
ses. First, meta-analyses did not consistently report posi-
tive effects of donepezil on cognitive tests, and positive
effects of donepezil on ADL functioning has not been dem-
onstrated yet [96, 97]. In this guideline, we rate positive
changes in cognition (‘“pathophysiological validity”) and
ADL functions (“ecological validity”) higher than a change
in the “Clinical Global Impression of Change”, as this is
dichotomized in meta-analyses (‘“improvement” versus
“stable or worsening”’) and thus loses some of its statistical
significance. Both, changes in cognition (better effective-
ness) and positive ADL functions favors rivastigmine [96,
97]. Improvements in neuropsychiatric symptoms have been
verified with rivastigmine but not donepezil [94, 95, 98].
Otherwise, it has been shown that treatment with donepezil
compared with a placebo leads to improvements in ADL
[96]. The occurrence of side effects worsening PD symptoms
and tremors has been reported with rivastigmine use but is
less prominent with donepezil use [94, 95]. No effect for
galantamine treatment has been identified [98].

Two meta-analyses [88, 99] reported only small improve-
ments in cognitive function and global clinical impressions
for memantine in people with PDD, but treatment effects
were considerably higher in mixed cohorts with PDD and
Lewy body dementia.

Recommendations for acetylcholinesterase inhibitors in the treatment
of Parkinson’s disease dementia (updated)

Rivastigmine should be used

Donepezil might be used (off-label use)
Galantamine cannot be used

Level of consensus: 96.6%, strong consensus

Recommendations for memantine in the treatment of Parkinson’s
disease dementia (new)

Memantine should not be used

Level of consensus: 96.6%, strong consensus

Table 1 gives an overview of the recommendations for
the non-pharmacological and pharmacological treatment of
PD-MCI and PDD.

Affective disorders
Definition, epidemiology, and clinical presentation

Affective disorders are highly debilitating and commonly
occurring in PwPD. For example, a meta-analysis of 30
studies including N=7142 PwPD with a disease duration
of more than 3 years found a prevalence of depressive dis-
orders of 47.2%, apathy of 45.5%, and anxiety disorders of
42.9% [1].
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Table 1 Overview of recommendations for pharmacological and non-pharmacological treatment of PD-MCI and PDD

Non-pharmacological treatment

Pharmacological treatment

Cognitive intervention Physical intervention Nutrition ~ Memantine  Rivastigmine  Donepezil Galantamine
PD-MCI  ++ +++ - - - - -

Cognitive training 3x/week aerobic training
PDD ++: Cognitive stimula-  — - - +++ + -

tion; + remisniscence
therapy

Oft-label use

+++ should be offered; ++ can be offered; + might be offered; — no recommendation

Howeyver, affective disorders in PwPD are often underdi-
agnosed and, therefore, untreated, which is likely to have a
significant negative impact on their quality of life and over-
all prognosis [100-104]. For example, in a survey of diag-
nostic accuracy at the University of Miami, Florida, USA,
neurologists overlooked every second case of depression in
PwPD with outpatient contact [104]. Further studies have
shown that only a quarter of PwPD with depressive disorders
receive antidepressant treatment [105, 106].

Depression, anhedonia, and mood swings

According to the draft version of the International Statisti-
cal Classification of Diseases and Related Health Problems
revision 11 (ICD-11) [107], depressive disorders are char-
acterized by a depressed mood (e.g., feeling sad, irritable,
empty) or joylessness (i.e., anhedonia), accompanied by
other cognitive, behavioral, or neurovegetative symptoms
that significantly impair the person’s ability to function.
Studies with PwPD have indicated that there is a close neg-
ative correlation between patients’ quality of life and the
extent of their depressive symptoms, while there is no or a
weaker correlation with motor impairments [108, 109]. In a
meta-analysis on the prevalence of depressive disorders in
PwPD, Cong et al. (2022) [110] found a prevalence of 38%
based on 129 studies with N=38,304 PwPD. It was also
found that depressive disorders are associated with longer
disease duration, higher disease severity, and more motor
symptoms (especially bradykinesia) and non-motor symp-
toms (apathy, anxiety disorders, fatigue). Anhedonia, or the
inability to feel pleasure, can be a symptom of both depres-
sive and apathetic syndromes [111], and its prevalence has
been described to be between 10 and 40% [112]. Studies
have indicated that 40-50% of PwPD report motor fluctua-
tions, while much less is known about non-motor fluctua-
tions, which often occur in the domain of emotion and affect.
A systematic review indicated that 35% of PwPD experience
feelings of anxiety, while 35% also experience symptoms of
depression. Panic attacks are also common among PwPD
[113].

Apathy

Apathy is defined as a lack of motivation characterized
by reduced goal-oriented thinking and action, as well as
reduced emotional expression. It is, therefore, a drive dis-
order that can have a negative impact on the motivation for
self-care and is often a major burden for relatives [101].
Meta-analytic data have indicated a prevalence of 40% for
apathetic symptoms in PwPD, with the occurrence of apathy
being associated with older age, cognitive impairment, the
presence of depressive disorders, and more advanced PD
symptoms [101].

Anxiety disorders and fear of progression

According to the ICD-11 [107], anxiety disorders are defined
as mental disorders characterized by excessive fear and anxi-
ety and associated behavioral disturbances, with symptoms
severe enough to cause significant distress or impairment in
personal, familial, social, educational, occupational, or other
important areas of functioning. Various diagnoses can be
considered anxiety disorder diagnoses, including generalized
anxiety disorder, panic disorder, agoraphobia, specific pho-
bias, or social anxiety disorder. In a systematic review with
a meta-analysis based on 45 studies with N=2399 PwPD,
a prevalence of 31% for anxiety disorders in general was
identified, with generalized anxiety disorder being the most
common type of anxiety disorder at 14% [100]. Furthermore,
the point prevalence for social anxiety disorder was 14%,
13% for unspecified anxiety, 13% for specific phobias, and
7% for panic disorder. During the course of chronic dis-
eases, fear of progression has also been described. Fear of
progression is a real fear that arises from the experience of
a serious, potentially life-threatening, or disabling disease
and its diagnosis and treatment [114]. In terms of differential
diagnoses, fear of progression must be clearly distinguished
from anxiety disorders. In a study that compared chronic
diseases in terms of the extent of their associated fear of
progression, PD showed the second-highest values [114]. In
a cross-sectional study that Folkerts et al. [115] conducted
with N= 120 PwPD, moderate levels of fear of progression
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were found in 63% of respondents, while 18% showed dys-
functional levels of fear of progression.

Fatigue

Fatigue in the context of PD is defined as an (almost) daily
feeling of “a markedly reduced energy level or increased
perception of exertion out of proportion to the activities
attempted or the general level of activity” [116]. A distinc-
tion can be made between physical fatigue (i.e., the feel-
ing of physical exhaustion or a lack of physical energy) and
mental fatigue (i.e., the cognitive effects that occur during
and after prolonged periods of sustained mental exertion)
[117]. The reported prevalence of fatigue in PwPD has var-
ied widely, ranging from 33 to 70%. It has been found that
fatigue is more common in later stages of PD [118]; how-
ever, it can also manifest in the premotor stages of PD [119].
Fatigue impairs ADL and significantly limits the social and
occupational participation and quality of life of PwPD [120].

The diagnosis of affective disorders in people
with Parkinson’s disease

General remarks: challenges in diagnosing affective
disorders in people with Parkinson’s disease

The diagnosis of affective disorders in PwPD is challeng-
ing, particularly because the signs and symptoms of affec-
tive disorders can overlap with motor and other non-motor
symptoms. In addition, the diagnostic criteria for depressive
disorders that have been established for people without PD,
for example, may not be readily applicable to PwPD, as the
spectrum of depressive symptoms is not entirely the same
[121]. Depressive symptoms in PwPD often include dys-
phoria, pessimism, anxiety and somatic symptoms, and less
frequently, feelings of guilt, failure, self-blame, or suicidality
[122—-124]. Moreover, feelings of emptiness and hopeless-
ness, reduced responsiveness to emotional stimuli, or loss
of the ability to enjoy and feel pleasure (anhedonia) have
been described in PwPD [125]. The clinical diagnosis of
depression in PwPD usually refers to the presence of such
symptoms and not to morning dysphoria, weight loss, or too
much or too little sleep [121].

A further challenge for the diagnosis of depressive disor-
ders in PwPD often arises from concomitant dementia. On
one hand, possible symptoms of a depressive disorder can
also be symptoms of dementia (e.g., anhedonia, irritability
[121]); on the other hand, cognitive disorders can also be
caused by depression. In advanced PD, an overlap between
depression and dementia is common and represents a chal-
lenge for differential diagnosis.

Apathy can occur in PwPD in isolation, as an expression
of depression, as a fluctuation in mood, or in the context
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of motor and cognitive symptoms. Specifically, the clini-
cal differentiation of apathy from the affective symptoms of
depression and executive dysfunctions, such as in planning
and organizing, is challenging [126].

Although fatigue in PwPD is often associated with day-
time sleepiness, depression, and apathy as a comorbidity, it
can and should be separated from these as an independent
phenomenon by, among other things, obtaining a careful
medical history [127, 128].

Questions to be asked when obtaining a patient’s medical
history to assess affective disorders

Obtaining a careful medical history plays a crucial role in
detecting affective disorders during routine clinical practice.
On one hand, there is limited time and personnel resources
for the use of (semi-)structured clinical interviews or stand-
ardized scales as self-evaluation or other-evaluation with
which affective disorders can be recorded or their severity
evaluated. On the other hand, scales should not be used as a
sole instrument for diagnosing affective disorders. Notably,
depression cannot be diagnosed solely based on a score, as
high depression scores can occur with somatic symptoms
despite the absence of core symptoms of depression (e.g.,
sadness, loss of interest, anhedonia), and low scores can
occur despite the presence of severe depressive symptoms
if somatic or vegetative problems are absent. All depression
scales contain items on symptoms that can be associated
with depression, in addition to apathy, cognitive impair-
ment, and parkinsonism. This applies in particular to the
Hamilton Depression Rating Scale (HAM-D) and, to a lesser
extent, the Montgomery—Asberg Depression Rating Scale
(MADRS) and Beck Depression Inventory (BDI) [128].

Furthermore, scales generally record patients’ subjective
state of health over the preceding 1 or 2 weeks. In addi-
tion, they do not consider the objective clinical condition
of patients with fluctuating motor function. This means that
PwPD may perceive their own condition differently when
they are in an off-status than when they are in an on-status
[129]. Off-periods can also be associated with fluctuating
non-motor symptoms, depression, anxiety, and delusions
[121, 129, 130].

When obtaining a medical history, the question arises as
to which questions are suitable for the sensitive and specific
assessment of affective disorders. Based on the above-men-
tioned evidence and considerations, the authors suggest the
following questions for the assessment of affective disorders,
per expert consensus. The number and selection of ques-
tions are applicable to, sensible in, and practicable to eve-
ryday clinical practice. When obtaining a medical history,
patients should be in a clinical on-status, which should be
documented using the motor examination of the UPDRS-III
if necessary. In a recognizable clinical off-status, medication
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should be administered first, or the result should be docu-
mented as “conditional” and checked when the patient is in
an on-status. An external medical history can provide valu-
able information for supplementary diagnostics. This applies
in particular to the presence of cognitive disorders in PwPD.

Recommendations for questions to be asked when obtaining a medi-
cal history to assess affective disorders (new)

Affective disorders—general: The two questions from the “two-ques-
tion test” should be asked

Have you often felt down, sad, depressed, or hopeless in the last
month?

In the past month, have you had significantly less pleasure and joy in
doing things that you normally enjoy?
Depression

Have you ever suffered from a depressive disorder, and have you
ever received antidepressant treatment?

Do you sleep well or sleep through the night?
How is your appetite?
Do you often feel an inner restlessness?
Are you still able to enjoy things?
Do you have difficulty concentrating or staying alert?
Does your mood change when your medication wears off or stops
working?
Apathy and mood swings
Are you still interested in activities, things, or people?
Do you sleep a lot during the day?
Do you do things with friends or family?

Does your drive and motivation change when your medication
wears off or stops working?

Anxiety disorders and mood swings
Are you often anxious?
Do you often feel an inner restlessness or tenseness?
Are you prone to panic attacks?
Are you afraid of being around people?

Do you experience feelings of anxiety when the effect of your
medication decreases or wears off?

Fear of progression
Are you afraid of the future course of your disease?

Are you pessimistic, despondent, or hopeless about the future when
you think about the further course of your Parkinson’s disease?

Fatigue and mood swings
Do you often feel tired or exhausted, despite getting enough sleep?
Do you often lack the energy to do things?
Do you sleep a lot during the day?
Do you have difficulty concentrating or staying alert?

Do you feel exhausted when your medication wears off or fails to
work?

Level of consensus: 93.4%, strong consensus

Scales and questionnaires

In addition to data derived from systematic reviews and
previously published guidelines, the recommendations of

the MDS were considered. Besides relevant information
that is gathered from a self- and externally obtained medi-
cal history, various general non-motor symptom scales or
relevant subscales and the generic Neuropsychiatric Inven-
tory (NPI) can be considered. However, the assessment
of the affective symptoms in all these scales is based on
individual or only a few items, and in some cases, no sepa-
rate scores for the specific affective disorders are available.
The gold standard for diagnosing affective disorders in
PwPD according to the MDS is to conduct a (semi-)struc-
tured interview based on the criteria of the Diagnostic
and Statistical Manual of Mental Disorders fifth edition
(DSM-5, i.e., with the Structured Clinical Interview for
DSM-5 Disorders [SCID-5]). However, this standard is
rarely implemented in clinical settings. If there are signs of
affective disorders, several scales are available that assess
the specific types of these disorders, including self-assess-
ment questionnaires and external assessment scales. To
differentiate the severity of depressive disorders, only spe-
cific depression scales seem valuable. Due to the clinical
relevance of this symptom, these guidelines also suggest
a questionnaire for the assessment of fear of progression.
The idea of a regular screening package to monitor pos-
sible affective disorders in PwPD was raised, e.g., by send-
ing a questionnaire package by post in advance of a routine
neurological examination.

Recommendations for scales and questionnaires to assess affective
disorders (new)

The following scales and questionnaires are recommended
Initial diagnosis of affective disorders: General scales

Scales for the assessment of non-motor symptoms (here, specific
items or subscales for affective disorders) can be used

- Movement Disorders Society Unified Parkinson’s Disease Rating
Scale, Part 1 (MDS-UPDRS-I)

- Movement Disorders Society Non-Motor Rating Scale (MDS-
NMS)

- Non-Motor Symptom Scale (NMSS)
- Non-Motor Symptom Questionnaire (NMSQ)

Initial diagnosis of affective disorders: Specific scale

The corresponding items of the following instrument might be used:
- Neuropsychiatric Inventory (NPI)

Specific scales

For the specific diagnosis of affective disorders, specific scales
validated for PwPD should be used. The following scales are suitable
for this purpose, are frequently used in everyday clinical practice, and
are recommended by the authors

Depression

- Beck Depression Inventory (BDI)-1I

- Geriatric Depression Scale (GDS-15)

- Two-question test
Anhedonia

- Snaith—-Hamilton Pleasure Scale (SHAPS)
Apathy
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- Apathy Evaluation Scale (AES)
Anxiety
- Hospital Anxiety and Depression Scale (HADS)
Fatigue
- Fatigue Severity Scale (FSS)
Fear of progression (might be used)
- Short form of the Fear of Progression Questionnaire (FoP-Q)
Depression: Assessment of the degree of severity (might be used)
- BDI-II
Level of consensus: 100%, strong consensus

The non-pharmacological treatment of affective
disorders in people with Parkinson’s disease

General remarks

In this chapter, the authors considered only interventions
that, according to current German routine clinical practice,
physicians may prescribe for PWPD. These include psycho-
therapy, physical interventions, and occupational therapy.
As data on occupational therapy were insufficient, no recom-
mendations could be derived therefrom.

Depression

Regarding psychotherapy, recommendations were based on
two meta-analyses that analyzed the effects of CBT [131,
132] and one meta-analysis that considered the effects of
both CBT and psychodynamic approaches [133] in PwPD.
All these analyses showed significant effects of psychother-
apy on depression compared to control groups. The effects of
psychotherapy might even have been larger than the effects
of antidepressants [134]. Notably, a subgroup analysis of
one meta-analysis [133] found that treatments of more than
6 weeks are more effective than shorter treatment periods. A
subgroup analysis of another meta-analysis confirmed that
longer interventions (here, 8 or more weeks) have a greater
effect than shorter intervention durations [132]. This latter
study also indicated that individual interventions are signifi-
cantly more effective than group interventions in treating
depression in PwPD, while the effects of online and offline
interventions do not differ.

Two overarching meta-analyses that included studies on
different physical interventions in PwPD [135, 136] and
several meta-analyses on specific physical interventions
(e.g., dance, resistance training) [137-142] demonstrated
convincing evidence for their effectiveness on depressive
symptoms in PwPD. Furthermore, the German guidelines
for unipolar depression (2022) [7] recommend motivating
patients with a depressive disorder to engage in physical
activity, ideally within a group; they should also be moti-
vated to participate in structured and supervised physical
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training, and they should be supported in its implementation.
Notably, there should be no contraindication for the specific
type of physical exercise. and in PwPD, the risk of falling
should be given special consideration when choosing and
intensifying physical activity.

Recommendations for non-pharmacological interventions to treat
depressive symptoms (new)

Cognitive behavioral therapy should be offered
Physical interventions should be offered
Level of consensus: 100%, strong consensus

Apathy

No meta-analysis or RCT on psychotherapeutic interventions
for the treatment of apathy in PwPD was identified. Fur-
thermore, apathy has rarely been defined as an outcome in
physical intervention studies. Two meta-analyses [138, 139]
that both included the same two RCTs (N=62 PwPD) that
defined apathy as an outcome found no significant effect of
dance therapy on apathy scores compared to active control
groups. However, an RCT with N=20 PwPD showed a posi-
tive effect of Nordic walking on apathy symptoms compared
to a passive control group [143]. An RCT that investigated
the effectiveness of aerobic training compared to a stretch-
ing program among N =35 PwPD was unable to show the
superiority of either training program [144]. The comparison
of a physical intervention held in a group format and indi-
vidual format without supervision among N =30 PwPD was
also unable to show the superiority of one type of training in
relation to apathy symptoms [145].

Based on the one RCT that provided evidence for a pos-
sible effect of physical interventions for the treatment of
apathetic symptoms in PwPD, the following recommenda-
tion was proposed.

Recommendations for non-pharmacological interventions to treat
apathy (new)

Physical interventions might be offered

Level of consensus: 100%, strong consensus

Anxiety

Two recent meta-analyses [131, 132] examining the effects
of psychotherapy on anxiety were identified; both considered
only CBT. Zhang et al. [131], who included five RCTs and
one non-RCT, with N=163 PwPD in their meta-analysis
found a significant moderate effect of CBT offered in dif-
ferent formats (individual vs. group therapy, analog vs. tel-
ephonic therapy) compared to the active and passive control
groups. In the meta-analysis published in 2021 by Luo et al.
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[132], ten studies with N=383 PwPD were included in the
comparison of CBT and control groups, showing a signifi-
cant and large effect in favor of CBT. Subgroup analyses
also demonstrated that interventions over a period of at least
10 weeks have the greatest effect on reducing anxiety. There
were no differences between the effects of analog and digital
formats. However, individual therapy proved to be superior
to group therapy. Notably, in the German S3 guidelines on
the treatment of anxiety disorders [8], CBT is given the
highest recommendation for the treatment of generalized
anxiety disorder, panic disorder or agoraphobia, specific
phobias, and social anxiety disorder. No meta-analysis or
RCT examining the effects of psychotherapy on fear of pro-
gression was identified.

Regarding physical interventions, a recent large-scale
network meta-analysis [136] that considered 250 studies
with N=13,011 PwPD was identified. Thirteen of these
studies with N=757 PwPD included anxiety symptoms as
an outcome. The network meta-analysis only found yoga to
be significantly superior to the active and passive control
groups. However, this result was based on only one yoga
study. According to the authors of another recent meta-anal-
ysis [146] that focused specifically on the effects of physical
interventions on anxiety symptoms in PwPD, currently avail-
able data were insufficient to derive any recommendations.

Based on the given evidence, the following recommenda-
tion was formulated.

Recommendations for non-pharmacological interventions to treat
anxiety (new)

Cognitive behavioral therapy should be offered
Level of consensus: 100%, strong consensus

As there is an overlap between anxiety disorders and fear
of progression, the use of CBT for severe fear of progression
was also discussed in the expert meetings. Here, RCTs with
other target groups (e.g., people with cancer) that showed
positive effects of CBT on fear of progression were also
considered (e.g., [147]). The recommendation was formu-
lated as follows.

Recommendations for non-pharmacological interventions to treat
fear of progression (new)

Cognitive behaivoral therapy might be offered

Level of consensus: 100%, strong consensus

Fatigue

Data on the effects of psychotherapeutic approaches for
fatigue management have not been convincing. In their
meta-analysis, Luo et al. [132] included two studies on CBT
compared to active control groups with N=32 PwPD and

were unable to identify a significant effect on fatigue symp-
toms. Jiang et al. [148] included only one RCT with N=12
PwPD in their meta-analysis, which investigated a com-
bination of CBT and light therapy compared to a placebo
group, but found no positive effects on fatigue symptoms. A
recent RCT that Bogosian et al. [149] conducted also did not
demonstrate any significant effects of a mindfulness-based
intervention on the fatigue symptoms of PwPD compared to
a passive control group. Therefore, no recommendation for
psychotherapy as a treatment for fatigue was given.

Only two RCTs with N=57 PwPD participating in physi-
cal interventions could be included in the 2015 Cochrane
review [150], whereby no positive effect on fatigue symp-
toms could be determined. Two meta-analyses on specific
physical intervention approaches (i.e., mind—body interven-
tions and dance therapy) only included three ([138]; N=74
PwPD) and two ([138]; N=58 PwPD) RCTs, respectively,
and could not show the superiority of physical interventions
over control groups. A recent meta-analysis [148] with four
RCTs and N= 100 PwPD participating in different physical
intervention approaches showed a trend for the superior-
ity of the intervention over control groups. Another recent
meta-analysis [151] was able to draw on 30 RCTs on differ-
ent drug and non-drug treatment approaches. Eight studies
with N=324 PwPD could be considered for meta-analysis
on physical interventions in comparison with control groups.
There was shown a significant but small effect of physical
interventions on fatigue symptoms in PwPD compared to the
active and passive control groups. No clear recommenda-
tions regarding duration, frequency and type of intervention
can be drawn from the existing evidence. Based on these
considerations, the following recommendation was given.

Recommendations for non-pharmacological interventions to treat
fatigue (new)
Physical interventions should be offered

Level of consensus: 100%, strong consensus

Table2 Overview of recommendations for non-pharmacological
treatment of affective disorders in PwPD

Cognitive behavioural Physical
therapy interven-
tion
Depression +++ +++
Apathy - +
Anxiety 4+ _
Fear of progression + -
Fatigue - +++

+++ should be offered; + might be offered; — no recommendation
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An overview of the recommendations for non-pharmaco-
logical intervention approaches to treat affective disorders in
PwPD is given in Table 2.

The pharmacological treatment of affective
disorders in people with Parkinson’s disease

Dopaminergic therapy in the treatment of affective
disorders

The optimization of dopaminergic replacement therapy is an
essential factor in the treatment of non-motor fluctuating and
non-fluctuating, affective symptoms in PwPD [121, 152].

Depression

An RCT (n=287 PwPD were randomized 1:1 to a treat-
ment with pramipexole or a placebo) showed a significant
improvement in BDI scores at 12 weeks in the pramipexole
group compared with the placebo group, with an acceptable
safety profile [153]. Three meta-analyses showed an antide-
pressant effect of pramipexole in PwPD [154—-156]. In an
RCT involving 44 PwPD, pramipexole and citalopram led to
a comparable reduction in BDI scores after 8 weeks [157].
An RCT testing the antidepressant effect of rotigotine in 80
PwPD (randomized 1:1 to a placebo group) did not show
superiority of the antidepressant [158]. Two meta-analyses,
including eight and 10 RCTs, respectively, showed a positive
effect of rotigotine on depressive symptoms in PwPD [159,
160]. Overall, there has been limited evidence for the effects
of piribedil on depressive symptoms in PwPD.

Anhedonia

No RCT with anhedonia as a primary outcome could be
found. Anhedonia is thought to reflect a hypodopaminergic
state in PWPD [161]. A single dose of L-dopa improves anhe-
donia in patients with advanced PD [152]. Observational
studies and secondary analyses have also reported beneficial
effects of rotigotine, pramipexole, and piribedil on anhedo-
nia symptoms [162—-164].

Mood swings

No RCT with mood swings as a primary outcome could be
found. As with motor fluctuations, experts recommended
stable plasma L-dopa levels and non-ergot dopamine ago-
nists [165].

Apathy

Apathy has been shown to improve with L-dopa therapy
[166]. Twenty-two PwPD were treated with pramipexole,

@ Springer

ropinirole, or L-dopa, and pramipexole was shown to have
a better effect on symptoms of apathy than ropinirole and
L-dopa [167]. A meta-analysis and several case reports and
observational studies showed a positive effect of pramipex-
ole and rotigotine on apathy symptoms [162—164, 168]. A
placebo-controlled RCT showed that piribedil can be used
successfully for the treatment of symptoms of apathy after
deep brain stimulation of the subthalamic nucleus [168].
An RCT for the treatment of apathy in de novo PD patients
did not show superiority of ropinirole [169].

Anxiety disorders

Studies have indicated that anxiety symptoms associated
with mood swings can be successfully treated with L-dopa
and non-ergot dopamine agonists. This has been shown in
case reports, observational studies, and two meta-analyses
[170-172]. Trials defining anxiety as a non-fluctuating
symptom as their primary outcome are lacking, though.

Fatigue

In the ELLDOPA study, 361 de novo PwPD received a pla-
cebo or L-dopa at various doses for 40 weeks. The L-dopa
groups showed significantly less progression in fatigue
during the study [173]. This finding is consistent with the
observation that L-dopa reduces fatigue [174]. Two studies
(including one RCT) reported an improvement in fatigue
with rotigotine [162, 175]. Two meta-analyses, including
10 and 8 studies, respectively, with a total of 1800 PwPD
reported a positive treatment effect of rotigotine on fatigue
symptoms [159, 160]. Pramipexole’s effect on fatigue
symptoms has been less thoroughly studied, but available
studies have provided evidence for both improvements and
worsening [176, 177].

Recommendations for dopaminergic medication to treat affective
disorders in people with Parkinson’s disease (new)

Depressive disorders

An optimal dopaminergic medication should be used to treat depres-
sive disorders. Pramipexole should be used if dopamine agonist
therapy is individually feasible. The dopamine agonist rotigotine
might be used as a secondary treatment

Anhedonia

The optimal dopaminergic medication of levodopa and/or rotigotine,
pramipexole, or piribedil should be used to treat anhedonia

Mood swings

An optimal dopaminergic medication should be used for the treat-
ment of mood swings. Non-ergot dopamine agonists might be used.
No dopamine agonist has been shown to be superior, though

Apathy
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An optimal dopaminergic medication should be used to treat apathy.
In addition, the dopamine agonists pramipexole, rotigotine, or
piribedil might be used if dopamine agonist therapy is individually
feasible

Anxiety disorders

For anxiety disorders with mood swings, the optimal dopaminergic
medication should be used, and a non-ergot dopamine agonist should
be used if dopamine agonist therapy is individually feasible
Dopaminergic therapy cannot be used to treat persistent anxiety
without mood swings, though

Fatigue

An optimal dopaminergic medication should be used to treat fatigue.
In addition, rotigotine might be used if dopamine agonist therapy is
individually feasible

Level of consensus: 100%, strong consensus

An overview of the recommendations for the dopamin-
ergic treatment of affective disorders in PwPD is given in
Table 3.

Non-dopaminergic therapy in the treatment of affective
disorders: General remarks

In addition to the dopaminergic system, other neurotransmit-
ter systems are also involved in the evolution of affective
disorders in PwPD. Serotonergic degeneration has already
been found to play a prominent role in de novo PwPD [178,
179]. The role of the glutamatergic system as a modulator of
emotions has also been discussed [180]. The national guide-
lines for unipolar depression [7] point out that patients with
severe depression (“major depression”) in particular benefit
from antidepressant drug therapy, while this effect is not so
clear in people with mild depression (“minor depression”)
or dysthymic disorder, and it is unclear whether this finding
can also be applied to PwPD suffering from depression. In
addition, most PwPD with signs and symptoms of depres-
sion do not fulfill the criteria for major depression [108].

Depressive and anxiety disorders

The previous guidelines for PD, published in 2016 [181],
recommended tricyclic antidepressants (TCAs), selective
serotonin reuptake inhibitors (SSRIs), venlafaxine, and
omega-3 fatty acids for the treatment of major depression
in PwPD. As a basis, a meta-analysis showed no difference
in the treatment of depression in PwPD between SSRI and a
placebo and TCA [182]. A systematic review [183] reported
that nortriptyline (two RCTs [184, 185]) and desipramine
(one RCT [186]) are probably effective for the treatment
of depressive disorders in PwPD. One study showed that
nortriptyline, but not paroxetine, is effective compared with
a placebo in improving depressive symptoms in PwPD in
an 8-week RCT [184]. In the 16-week blinded extension
phase, relapse was significantly more frequent with the pla-
cebo than with nortriptyline and paroxetine [186, 187]. In
the RCT, the antidepressant effect of desipramine occurred
earlier (after 14 days) than that of citalopram (after 30 days)
[186]. Another RCT without a placebo arm showed that low-
dose amitriptyline and sertraline have comparable antide-
pressant effects [188]. A 4-week RCT with 23 PwPD showed
that treatment with 50 mg of 5-hydroxytryptophan (5-HTP),
which is an intermediate metabolite of L-tryptophan in the
production of serotonin, results in significant improvements
in depressive symptoms (using the HAM-D) compared with
a placebo. There was, however no effect of 5-HTP on symp-
toms of apathy [189]. A 12-week RCT with omega-3 fatty
acids showed a significant reduction in depression scores
compared with a placebo [190]. Supplementary Table 2
shows an overview of prospective controlled studies on
treatment with non-dopaminergic substances in PwPD with
depression. Notably, the study period has been short in most
studies, and the number of cases in the study populations
analyzed has been small.

Antidepressants with anticholinergic properties are asso-
ciated with an increased risk of deterioration in cognitive

Table 3 Overview of
recommendations for
dopaminergic treatment of

Individually optimized
treatment with levolopa

Non-ergot dopamine agonists (if individually feasible,
monotherapy or add on with levodopa)

affective disorders in PwPD Levodopa Pramipexole Rotigotine Piribedil Ropinerole
Depression +++ +++ + — _
Anhedonia +++ + + + _
Apathy +++ + + + —
Anxiety with +++ + + + +
affective
fluctuations
Anxiety without — - - - _
affective
fluctuations
Fatigue + - + — _

+++ should be offered; + might be offered; — no recommendation
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function, triggering hallucinations or psychosis, increased
constipation, and an increased cardiovascular risk, particu-
larly in elderly and cognitively impaired PwPD, and should
only be used with caution [121]. The noradrenaline reup-
take inhibitor desipramine demonstrates both efficiency as
an antidepressant [186] and a smaller anticholinergic and
antihistaminic effect among TCAs. Desipramine is not com-
mercially available in the EU but can be imported (as nor-
pramine) from international pharmacies in drug dosages of
10, 25, 50, 100, or 150 mg. Nortriptyline, the TCA with
the best data among PwPD, acts mainly as a serotonin and
noradrenaline reuptake inhibitor (SNRI), in addition to its
sedative effect due to its additional antagonization of H1
and 5-HT2A receptors [191]. However, nortriptyline has
a high affinity for antagonizing muscarinic acetylcholine
receptors and, therefore, has a strong anticholinergic effect
[191]. In addition, there is a potential cardiotoxic effect due
to the sodium or calcium channel blocking action [192]
of nortriptyline, so its use can be problematic in PwPD.
SSRIs (citalopram) and SNRIs (slow-release venlafaxine)
have demonstrated antidepressant effects in clinical trials
[157, 193] and may have less side effects compared with
TCAs. The combination of an SSRI with an irreversible
monoamine oxidase-B (MAO-B) inhibitor like selegiline is
not recommended because of the risk of developing sero-
tonergic syndrome [194]. The use of trazodone as a dual-
acting serotonergic agent, with its presynaptic inhibition of
serotonin reuptake and postsynaptic blockade of 5-HT2A
receptors, strong affinity for central alpha-1 receptors, weak
antagonistic affinity for H1 receptors, and lack of anticho-
linergic activity [195], also appears feasible in the treatment
of depression in PwPD. Trazodone has a sedative effect that
may be beneficial in PwWPD with sleep problems. Given the
limited clinical data, though, trazodone is a second-line rec-
ommendation [196, 197].

Unchanged from the previous German PD guidelines
from 2016 [181], the authors recommend venlafaxine and
desipramine for the treatment of major depression in PwPD,
as these drugs have been clinically investigated and have
acceptable safety profiles. The authors recommend treating
moderate depressive disorders in PWPD according to the
clinical phenotype, distinguishing between PwPD with psy-
chomotor retardation, agitation, or the coexistence of other
influencing factors like pain, salivation, cognitive impair-
ment, and sleep disturbances.

There were no trials that investigated the effect of medi-
cation on anxiety in PwPD without underlying depression.
Clinical trials in psychiatric populations have shown a ben-
eficial effect of citalopram on anxiety disorders [198, 199].
Although the clinical symptoms of PwPD do not correspond
to those of a psychiatric population, a trial of citalopram for
the treatment of anxiety symptoms can be recommended
for PwWPD.
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Mirtazepine is a noradrenergic and specific 5-HT1A-
mediated serotonergic as well as 5-HT2 and 5-HT3 recep-
tor blocking substance. Numerous in vitro and in vivo
investigations have demonstrated not only the antioxidant
and anti-inflammatory properties of Mirtazapine but also
anti-inflammatory and anti-apoptotic effects. Due to the
pathophysiology of PD, this might be of special interest
and be advantageous in this target group. Because Mir-
tazapine can trigger REM sleep behavior disorder (RBD)
likely due to its lacking anticholinergic activity it should
not be applied in concomitant RBD [200], which is com-
mon in PD. The HT2a/c antagonistic effect is likely to be
advantageous in PD patients with psychotic symptoms.
Mirtazapine has antihistamine sedative properties due to
its histamine H1 receptor blocking effect and shows a good
safety and tolerability profile [201-203]. Therefore, it is
broadly and preferentially used by Parkinson specialists
in Germany in depressed PwPD especially with comorbid
insomnia [204] and without RBD.

Overall, four reviews suggest Mirtazapine in PwPD and
moderate depression with concomitant night-time agita-
tion, anxiety, restlessness, sleep disturbances/insomnia
and/or hallucinations/psychosis [197, 203, 205, 206]. It
has to be considered, that these suggestions are based
on the pharmacological profile of Mirtazapine and with
respect to the recommendation for PwWPD with depression
and psychosis on four case reports [207-210].

The following recommendations not only involved
an evaluation of the results of RCTs but also considered
the efficacy profiles of antidepressants, which have been
reported in clinical studies of psychiatric patient popu-
lations. The authors evaluated these findings within the
clinical context of PD.

Recommendations for non-dopaminergic drug therapy to treat
depressive disorders (updated)

Severe depression might be treated with
- Venlafaxine 75-225 mg
- Desipramine 25-200 mg

Moderate depression might be treated according to its clinical phe-
notype

Dominance of psychomotor retardation
- Venlafaxine 75-150 mg
- Citalopram 20-40 mg
- Sertraline 50-100 mg
Dominance of agitation, anxiety, restlessness, or sleep disturbances
- Mirtazapine 15-45 mg (not for REM sleep behavior disorder)
- Trazodone 100-200 mg

Comorbidities of pain, salivation, cognitive impairment, or sleep
disturbances

- Amitriptyline 10-75 mg retard

Level of consensus: 100%, strong consensus




Journal of Neurology

Recommendations for non-dopaminergic drug therapy to treat anxi-
ety or panic disorders (new)
Anxiety or panic disorder

- Non-dopaminergic drugs to treat anxiety and panic disorders have
not been sufficiently tested

Citalopram 20-40 mg might be used

Level of consensus: 95%, strong consensus

Apathy

Safinamide works by inhibiting MAO-B and abnormal glu-
tamate release. The efficacy of safinamide in non-motor PD
symptoms, including affective disorders, was investigated
in a post-hoc analysis of data from two RCTs. Safinamide
showed a significant positive effect on quality of life (tested
using the Parkinson’s Disease Questionnaire’s [PDQ-39]
emotional well-being subscale) and depressive symptoms
(tested using the GRID-Hamiliton Depression Rating Scale
[GRID-HAM-D]) at 6 and 24 months compared to a pla-
cebo [211, 212]. A prospective, single-armed, open-label
(uncontrolled) study of the efficacy of safinamide on non-
motor symptoms showed a significant improvement in mood
and apathy symptoms over 6 months among 44 PwPD, with
good overall tolerability [212]. Whether this effect is driven
by a non-dopaminergic modulation of glutamatergic hyper-
activity or by primarily dopaminergic reversible MAO-B
inhibition remains unanswered, though.

Anhedonia
There were no RCTSs on the treatment of anhedonia.
Fatigue

Methylphenidate (30 mg per day) showed a significant
reduction in the two primary outcomes (tested using the FSS
and Multidimensional Fatigue Inventory) of an RCT with
36 PwPD [213]. This positive result was tempered by two
factors. First, a group analysis (verum vs. placebo) was not
performed, and second, no statistical correction for multiple
outcomes was performed. The effect of modafinil on fatigue
symptoms in PD was investigated in two RCTs [214, 215].
Given the inclusion of small sample sizes (n=19 and n=13)
and undefined primary outcomes, modafinil could not be
recommended [181, 211]. Safinamide was tested as an add-
on therapy in 39 PwPD to treat fatigue over 24 weeks. The
results showed an improvement in fatigue compared with
the baseline using the FSS and Parkinson’s Fatigue Scale-
16 (PFS-16). Specifically, 46% (FSS) and 41% (PFS-16) of
PwPD were fatigue-free at the end of the study [216].

Recommendations for non-dopaminergic drug therapy to treat apa-
thy, anhedonia, and fatigue (new)

Apathy might be treated using

- Venlafaxine 75-225 mg retard

- Nortriptyline 25-150 mg
Level of consensus: 96.2%, strong consensus
Anhedonia

- There is no evidence for the use of non-dopaminergic medication
for the treatment of anhedonia in PwPD

Level of consensus: 100%, strong consensus
Fatigue

- Non-dopaminergic drugs have not been sufficiently tested

- Modafinil 100-200 mg or safinamide 100 mg might be used
Level of consensus: 96.2%, strong consensus

An overview of the recommendations for the non-dopa-
minergic treatment of affective disorders in PwPD is given
in Table 4.

Discussion

This guideline article summarized evidence for and expert
opinions on diagnostic and therapeutic practices in the man-
agement of cognitive impairment and affective disorders in
PwPD, and the derived recommendations for the German
health care system were outlined.

Since the diagnosis of cognitive impairment in PwPD
should be based on assessments with sufficient diagnostic
properties [15], these guidelines included recommenda-
tions for suitable German global cognitive scales and tests
to assess specific cognitive functions, as well as ADL assess-
ment measures, to support the diagnosis of PD-MCI and
PDD. However, more studies are needed to evaluate the dis-
criminatory diagnostic power of (the German versions of)
the instruments. To treat PD-MCI, cognitive training and
physical interventions are recommended, whereas currently
available evidence does not show that pharmacological treat-
ment comprising AChEIs and memantine is sufficiently
efficacious. In general, double-blinded RCTs with people
with PD-MCI in multicenter studies should be performed
to obtain more knowledge about the optimized intensity
and duration of cognitive training. For PDD therapy, the
AChEI rivastigmine and the off-label use of donepezil, as
well as cognitive stimulation and reminiscence therapy as
additional non-pharmacological treatment approaches, are
recommended. Notably, there is currently a lack of therapists
and prescriptions for the non-pharmacological treatment of
cognitive symptoms in PwPD in Germany. The potential
of food supplements and herbal therapeutics as a treatment
option for cognitive impairment in PWPD needs further
investigation in double-blinded, placebo-controlled RCTs.
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Table 4 Overview of recommendations for non-dopaminergic treatment of affective disorders in PwPD

Nortriptyline Modafinile Safinamide

Mirtazapine Trazodone Amitriptyline

Sertraline

Venlafaxine Desipramine Citaloprame

Major depression

+

Moderate depression

Sleep disturbance, hypersaliva-

Agitation

Agitation

Psychomotor retardation Psychomo-

Psychomo-

with comorbidity

of...

tion or pain only in cognitively

intact patients

tor retar-
dation

tor retar-
dation

Apathy

Anxiety

Fatigue

+ might be offered; — no recommendation

To date, there is a lack of knowledge about to what extent
non-pharmacological and pharmacological interventions can
prevent or delay a conversion to PD-MCI and PDD and,
therefore, whether these interventions are effective to modu-
late cognitive deterioration in PwPD.

The guidelines provide a new outlook for obtaining medi-
cal histories and using scales to diagnose and track affec-
tive disorders in PwPD. Further, in addition to the update
to dopaminergic and non-dopaminergic treatments, non-
pharmacological treatment options like CBT and physical
interventions could now be included and recommended.
Despite their prevalence and impact on the quality of life
of PwPD and that of their relatives, affective disorders are
largely underdiagnosed [4] and, consequently, undertreated.
Therefore, these recommendations may serve as the basis
for implementing this largely neglected aspect into clini-
cal diagnostic and treatment routines for PwPD. Here, the
limited availability of psychotherapists and providers of
physical interventions for PWPD in Germany is a challenge.
Furthermore, for most non-pharmacological interventions,
evidence is still too rare to derive more detailed recommen-
dations regarding, e.g., duration and frequency of the treat-
ment. Defining these treatment regimes with best effects for
specific outcomes should be subject to further studies and
could thus be integrated in future guidelines. This also holds
true for further intervention types with potential benefits
which could not be considered here.

No data are currently available on the implementation of
the outlined recommendations in Germany. At best, guide-
line recommendations are based on the results of RCTs, but
they cannot cover all the factors that influence the treatment
of patients. Therefore, there are often medical conditions in
the prevention, diagnosis, and treatment stages that cause the
practitioner to deviate from the guidelines. The following
sections outline some of the daily considerations for prac-
tice, in addition to guideline issues.

When diagnosing cognitive impairment in PwPD, com-
peting causes must be considered on an individual basis.
These include coexisting vascular cerebral damage, Alz-
heimer ‘s disease, cognitive disorders as a sign of depres-
sion, vitamin deficiency (B12, folic acid), substance abuse,
metabolic disorders, and normal pressure hydrocephalus.
In addition to a medical history, a physical examination,
and neuropsychological testing, serological and biochemi-
cal tests of the blood are often required, in addition to the
infrequent need for cerebrospinal fluid analysis. The anticho-
linergic activity of both PD and non-PD medications is of
particular importance given its negative effect on cognitive
functioning [217]. This is often the case with drugs used to
treat non-motor symptoms (antidepressants, antipsychotics,
bladder dysfunction therapy) and drugs not associated with
PD therapy (antihistamines, anticonvulsants, opioids, gluco-
corticoids). The potency of drugs’ cognitive side effects is
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determined by the affinity of the muscarinic receptor type,
pharmacokinetics, lipophilicity, and thus, potency of its
crossover of the blood—brain barrier. A review summariz-
ing drugs with an anticholinergic effect that also negatively
affect cognition is available [218].

With neuropsychiatric symptoms, several differential
diagnoses need to be considered, including anemia, hypothy-
roidism, metabolic disorders, or vitamin deficiencies. Sleep
disorders should also be considered in differential diagnoses,
especially with apathy and fatigue. The sometimes difficult
clinical task is then to distinguish cognitive fatigue from
physical fatigue. Sleep disturbances may lead to both cogni-
tive and physical symptoms of fatigue. Since there is little
correlation between subjective and objective measures of
sleep in PwWPD [219], the patient ‘s medical history is often
not sufficiently informative.

Future research will have to investigate the utilization and
feasibility of the suggested guidelines in clinical practice.
Due to limited time and personnel resources and/or a lack
of awareness of cognitive and affective disorders in PwPD,
both the use of standardized diagnoses of these symptoms
and prescriptions of (especially non-pharmacological) thera-
pies constitute a major challenge.

Supplementary Information The online version contains supplemen-
tary material available at https://doi.org/10.1007/s00415-024-12503-0.
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