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Abstract 

Introduction  The aim of this German national guideline is to optimize the clinical care of patients with Parkinson’s 
disease (PD) in terms of diagnostics, drug and surgical treatment and care.

Summary or definition of the topic  This guidance was prepared for the German Society of Neurology (DGN) in col-
laboration with the Austrian Society of Neurology (ÖGN) and the Swiss Neurological Society (SNG) for German-speak-
ing countries. The guidelines for the diagnosis and treatment of PD have been revised by a national expert group 
and the guideline commission of the DGN at S2k level. The main objective of these guidelines is to optimize the clini-
cal care of PD patients regarding diagnosis, including early detection, technical diagnostic examinations, and pharma-
cological as well as invasive treatment options.

Recommendations  The updated PD diagnosis and treatment guidelines are emphasizing optimized clinical care. 
Key revisions include preferring the name "Parkinson’s disease" over previous terms and adopting International 
Parkinson and Movement Disorder Society (MDS) diagnostic criteria. Recommendations cover genetic and imaging 
diagnostics, initial pharmacotherapy considering efficacy and patient factors, and tailored pharmacological combina-
tions for complications. Guidelines extend to managing cognitive, affective, psychotic, and autonomic symptoms, 
along with non-oral therapies like pump therapy and deep brain stimulation. Special situations like akinetic crisis, driv-
ing ability, and care concepts are addressed, ensuring comprehensive management for PD patients at various stages 
and conditions.

Conclusions  This guidance reflects the state of the art at the beginning of 2024.
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Introduction
This article is an abbreviated and translated version of 
the guideline on Parkinson’s disease (PD) [1] prepared 
for and approved by the German Society for Neurology 
(Deutsche Gesellschaft für Neurologie, DGN), covering 
both diagnostic and therapeutic options. A complete ver-
sion of this guideline can be found on the website of the 
DGN (www.​dgn.​org) and the Arbeitsgemeinschaft wis-
senschaftlicher Medizinischer Gesellschaften (AWMF, 
https://​regis​ter.​awmf.​org/​de/​leitl​inien/​detail/​030-​010, 
registry No. 030/010, last update: November 30th, 2023; 
valid until: October 24th, 2028; last access: March 30th, 

*Correspondence:
Günter Höglinger
Guenter.Hoeglinger@med.uni-muenchen.de
1 Department of Neurology With Friedrich Baur Institute, LMU University 
Hospital, Ludwig-Maximilians-Universität (LMU) München, Marchioninistr. 
15, Munich 81377, Germany
2 German Center for Neurodegenerative Diseases (DZNE), Munich, 
Germany
3 Munich Cluster for Systems Neurology (SyNergy), Munich, Germany
4 Fachklinik Paracelsus-Elena-Klinik, Kassel, Germany

http://creativecommons.org/licenses/by/4.0/
http://crossmark.crossref.org/dialog/?doi=10.1186/s42466-024-00325-4&domain=pdf
http://orcid.org/0000-0001-7587-6187
http://www.dgn.org
https://register.awmf.org/de/leitlinien/detail/030-010


Page 2 of 12Höglinger et al. Neurological Research and Practice            (2024) 6:30 

2023). The level of the guideline is S2k. The guidelines 
target various professional groups including general prac-
titioners, neurologists, neuroradiologists, neurosurgeons, 
neuropsychologists, psychologists, psychiatrists, human 
geneticists, nurses, physiotherapists, occupational thera-
pists, speech therapists, social workers, service providers 
including health insurance companies and pension insur-
ance providers, as well as patients and caregivers.

Methodological approach
This project was managed by the coordinators Günter 
Höglinger and initially Alexander Storch, later Clau-
dia Trenkwalder. Methodological expertise was pro-
vided by Richard Dodel, Ina Kopp (AWMF) and Monika 
Nothacker (AWMF). Katja Ziegler and Sonja van Eys 
supported the development as members of the DGN 
Guideline Committee. An open call by the DGN invited 
all members to volunteer as member of the German Par-
kinson’s Guidelines Committee. Experts were formally 
accepted following an independent assessment of their 
conflict of interest statements. Interdisciplinarity was 
established by including several medical societies and 
associations and a patient representative (see listing in 
the appendix). In order to translate the clinical problems 
into specific, searchable questions to be answered by sci-
entific investigations, we used the PICO (Patient, Inter-
vention, Comparison, and Outcome) framework [2]. The 
questions were based on the identified key clinical areas 
covering all relevant topics on PD diagnosis, diagnostic 
tools, pharmacological and non-pharmacological treat-
ments in different disease stages and conditions, and 
health care issues; in addition, PICO questions from 
published guidelines were included resulting in a total 
of 204 key questions. We conducted systematic reviews 
and review updates using standard Cochrane method-
ology. For searching, screening and selection of stud-
ies, data extraction and management, and data analysis 
we followed the guidance in the Cochrane Handbook 
[3]; the systematic literature search was carried out in 
the PubMed databases (https://​pubmed.​ncbi.​nlm.​nih.​
gov/; search period: from 2016 (last PD German Guide-
line), to 11/ 2021; language: German and English). The 
search terms required were structured as described in 
detail in the Guideline Report available online (https://​
regis​ter.​awmf.​org/​de/​leitl​inien/​detail/​030-​010). Each 
expert group developed standardized recommenda-
tions based upon a pre-defined template for all PICOs 
and a corresponding scientific background texts based 
on the available literature. The strength of recommen-
dation followed the guidelines of the Oxford Centre for 
Evidence-based Medicine. A strong recommendation 
was expressed as „should be recommended”, a less strong 
recommendation as “can be recommended”, and a less 

well established recommendation as “may be consid-
ered”. All recommendations were initially voted on in a 
Delphi process; comments and proposed changes were 
reviewed and revised again. In a total of five structured 
and moderated consensus conferences (online) includ-
ing the experts and the according to the principles of the 
NIH (National Institutes of Health), all recommendations 
were finally discussed by the consensus group and voted 
on in an AWMF-moderated process. The degree of con-
sensus was classified as “strong consensus” in the case 
of > 95% consensus among the voting experts, as “consen-
sus” in the case of > 75—95%, as “majority agreement” in 
the case of > 50 -75%, and as “no majority agreement” in 
the case of ≤ 50%. In this abbreviated guideline we prior-
itized recommendations with agreements of 90%—100%; 
all recommendations which do not explicitly mention the 
consensus strength in this article, had reached a consensus 
of > 90%. The final guideline was reviewed and approved 
by the DGN Guideline Committee. The quality of the 
guideline was assessed with the AGREE-II Instrument 
[4]. For further details regarding search strategy, study 
selection, data extraction, data synthesis, summarizing 
and interpreting results, see the methodological Appen-
dix section of the German guideline (https://​regis​ter.​
awmf.​org/​de/​leitl​inien/​detail/​030-​010).

What´s new?
The national guidelines for the diagnosis and treatment 
of PD, updated lastly in 2014, have now been revised 
during 2022–23 by a national expert Editorial Commit-
tee and the DGN Guideline Committee at S2k level. The 
main objective of these guidelines is to optimize the clini-
cal care of PD patients covering all relevant topics on PD 
diagnosis, diagnostic tools, pharmacological and non-
pharmacological treatments in different disease stages 
and conditions, and health care issues. Key updates in 
these guidelines include recommending the use of the 
term "Parkinson disease" instead of "idiopathic Parkin-
son syndrome" or "primary Parkinson syndrome" due to 
the identification of genetic variants and environmental 
factors often playing a relevant role in the etiology of 
the disease. It is also recommended to use the Interna-
tional Parkinson and Movement Disorder Society (MDS) 
diagnostic criteria for diagnosing PD. Further recom-
mendations involve diagnostic tools and genetic investi-
gations as well as cranial magnetic resonance and nuclear 
medicine imaging options in early diagnosis. Regarding 
pharmacological treatment, several medications are rec-
ommended for initial monotherapy. The selection for 
individual patients should consider efficacy, side effects, 
the patient’s age, comorbidities, and psychosocial profile. 
Pharmacological combination therapy should be consid-
ered if monotherapy is either not sufficient or cannot be 
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increased to sufficient efficacy due to limiting side effects. 
Specific activating procedures for physical therapy are 
recommended. For patients with fluctuations and dys-
kinesias, various pharmacological options are available, 
with individual treatment tailored considering efficacy, 
side effects, and the patient’s preferences. Updated rec-
ommendations are given for the selection of non-oral 
therapies such as medication administration through 
pump therapy and deep brain stimulation (DBS). The 
guidelines also provide recommendations for the diag-
nosis and treatment of cognitive, affective, psychotic, and 
autonomic symptoms as well as sleep disorders, pain, and 
speech and swallowing disorders in PD patients. Addi-
tionally, recommendations are provided for management 
in special situations such as pregnancy and breastfeed-
ing, akinetic crisis, medication or DBS withdrawal syn-
dromes, and perioperative procedures. Driving ability 
and various care concepts such as daytime clinics, mul-
tidisciplinary in-patient therapies, and palliative care are 
also evaluated.

Guidelines in detail
Definition
The terms PD and "idiopathic Parkinson’s syndrome" 
have historically been used interchangeably. However, in 
recent years, it has become clear that a significant num-
ber of cases of Parkinson’s disease are caused by genetic 
variants or environmental factors and are therefore not 
"idiopathic" in nature. Hence, within the context of these 
guidelines, the broader term PD is recommended.

Diagnosis
Clinical diagnostic criteria
The MDS criteria from 2015 should be applied for diag-
nosing PD. Therapeutic response to levodopa therapy 
can improve diagnostic accuracy. However, diagnostic 
accuracy is significantly better with a longer course of 
the disease ≥ 5  years, making long-term clinical follow-
up superior to diagnosis based on responsiveness to 
levodopa therapy at baseline. The severity of non-motor 
symptoms may be considered at the time of diagnosing 
PD for prognosis assessment.

Imaging diagnostics
Cranial MRI (cMRI) should be performed early in the 
disease course for differential diagnosis in Parkinson syn-
dromes. When assessing exclusion criteria for PD, cMRI 
scans with standardized sequences should be performed 
(T1- and T2-weighted (ideally high-resolution 3D) and 
may include iron-sensitive/susceptibility-weighted and 
diffusion-weighted sequences.

Transcranial brain parenchymal sonography (TCS) by a 
qualified examiner may be considered to support the dif-
ferential diagnosis of PD versus atypical and secondary 
Parkinson syndromes. TCS  should include assessment 
of substantia nigra, nucleus lentiformis, and 3rd ventri-
cle. FDG-PET may be considered if there are sufficient 
clinical signs suggesting an atypical Parkinson syndrome 
and the findings have clinical implications (e.g., regarding 
diagnosis, prognosis, or  therapy) (Consensus strength: 
84%, consensus). FDG-PET may also be considered 
for the assessment of the risk of dementia in PD, again, 
only if the findings have clinical implications. Dopamine 
transporter SPECT (DAT-SPECT) can be considered 
performed early in the disease course to detect nigros-
triatal deficit in clinically unclear Parkinson or tremor 
syndromes if the findings have clinical implications (Con-
sensus strength: 82.8%, consensus). Cardiac MIBG scin-
tigraphy or SPECT may be considered to differentiate PD 
from MSA if FDG-PET is not available.

Genetic diagnostics
Diagnostic genetic testing should be offered upon patient 
request if either two first-degree relatives or one first-
degree and one second-degree relative were diagnosed 
with PD or if disease manifestation occurs before age 50.

In PD patients with an onset age over 50, at least 
LRRK2, SNCA, and VPS35 should be examined. Besides 
sequencing, the techniques used should also be able to 
detect deletions/duplications.

In PD patients with disease manifestation before age 50 
who request genetic testing, PRKN, PINK1, DJ1, LRRK2, 
SNCA, and VPS35 genes should be examined. If multi-
ple family members are affected, testing should prefer-
ably start with the patient with the youngest age of onset 
and apply appropriate techniques (sequencing, deletions, 
duplications).

If suspicion of a genetic cause of PD persists despite a 
negative finding in the aforementioned tests, a neurolo-
gist specialized in neurogenetics or a geneticist should 
be consulted if the patient wishes to plan further clinical 
diagnostic procedures.

Investigations to assess polygenic risk should not be 
routinely performed in the context of clinical care. Inves-
tigations to detect genetic variants in the GBA1 gene 
should also not be routinely performed. However, in 
cases of isolated PD or disease manifestation before age 
50, or in Parkinson patients with rapid motor progres-
sion or fast deterioration of cognition, examination of the 
GBA1 gene may be considered if the patient requests a 
genetic investigation after informed consent.

Diagnosis of hereditary PD does not allow for a reli-
able prediction of survival, quality of life, and cogni-
tive impairment for individual patients and there is no 
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specific approved pharmacological therapy for either 
monogenic PD or genetically complex PD to date. Deep 
brain stimulation is possible in monogenic PD, with the 
same inclusion and exclusion criteria as in genetically 
complex or sporadic PD.

Pharmacotherapeutic options
The following paragraphs summarize essential informa-
tion on the available classes of medications to treat PD:

Levodopa preparations: Levodopa preparations can 
be used for PD therapy without prioritization among 
preparations based on the comprised decarboxylase 
inhibitor (Carbidopa or Benserazide). Retarded for-
mulations with a decarboxylase inhibitor are not rec-
ommended for daytime therapy, but for night-time 
symptom management only. Rapidly soluble oral 
and inhalable Levodopa formulations can be used 
for acute symptom control, but inhalable Levodopa 
requires concurrent oral administration due to lack-
ing decarboxylase inhibition in the former.
Dopamine agonists: Ergoline dopamine agonists (Bro-
mocriptine, Cabergoline, Pergolide) should not be used 
for PD therapy. Non-ergoline dopamine agonists (Prami-
pexole, Ropinirole, Piribedil, Rotigotine, with limitations 
Apomorphine) can be used for PD therapy, consider-
ing specific indications outlined below. Apomorphine 
is available for subcutaneous injection or infusion and 
sublingual use only, thus being restricted to specific indi-
cations. Pramipexole and Ropinirole in retarded formu-
lations and Rotigotine as a transdermal patch allow once-
daily dosing. Prioritization among dopamine agonists 
based on their specific efficacy profiles cannot be deci-
sively derived from literature. Adjustment of Ropinirole 
dosage or switching to another dopamine agonist should 
be considered when co-administered with CYP1A2 
inducers or inhibitors. In case of impaired liver function, 
Pramipexole should be prioritized as it is mainly metabo-
lized by the kidneys. In case of impaired kidney func-
tion, prioritizing Ropinirole, Rotigotine, or Piribedil over 
Pramipexole is advisable.
COMT inhibitors: Opicapone and Entacapone are 
largely equivalent in effect as COMT inhibitors and 
can be used for treating Levodopa-response fluctua-
tions in PD, considering specific indications outlined 
below. Tolcapone should be used cautiously due to 
potential  hepatotoxicity, primarily as a second-line 
treatment with rigorous clinical and laboratory safety 
monitoring.
MAO-B inhibitors: No prioritization among various 
MAO-B inhibitors based on efficacy can be decisively 
derived from literature. MAO-B inhibitors Selegiline 
or Rasagiline can be used as monotherapy for early 

PD or in combination with Levodopa for treatment 
of PD with fluctuations. Safinamide, a dual-action 
MAO-B inhibitor, is not approved as monotherapy 
but can be used in combination with Levodopa for 
treating PD with fluctuations.
NMDA receptor antagonists: Amantadine can be 
used for PD therapy, considering specific indications 
outlined below. Budipine is no longer recommended 
due to its side-effect profile.
Anticholinergics: Anticholinergics should no longer 
be used as antiparkinsonian agents due to an unfa-
vorable risk–benefit profile. Their use should be 
restricted to rare cases for tremor control.

The following paragraphs summarize pharmacological 
treatment recommendations for stages and conditions of 
PD.

Initial monotherapy
The selection of various drug classes for initial monother-
apy should consider their differing efficacy, side effects, 
patient age, comorbidities, and psychosocial profile. 
Motor fluctuations and dyskinesias are observed earlier 
in the disease course with initial monotherapy of Levo-
dopa, particularly at high doses and pulsatile adminis-
tration, compared to initial monotherapy with MAO-B 
inhibitors or dopamine agonists. Dopamine agonists or 
MAO-B inhibitors should therefore be considered prefer-
entially over Levodopa for biologically younger patients. 
However, patients requiring Levodopa in initial mono-
therapy should of course receive it. Reasons for its initial 
use may include symptom severity, need for rapid thera-
peutic effects, multimorbidity, observed or expected side 
effects of other medication groups (e.g., impulse control 
disorders with agonists), and potentially better individual 
tolerability.

Combination therapy
Pharmacological combination therapy should be consid-
ered following initial monotherapy when the efficacy of 
the initial monotherapy at an intermediate maintenance 
dose for dopa-sensitive target symptoms is inadequate or 
when the monotherapy’s required dosage for symptom 
control cannot be achieved due to therapy-limiting side 
effects.  Various combinations of Levodopa-preparations 
with dopamine-agonists and/or MAO-B inhibitors may 
be considered for combination therapy of PD without 
fluctuations.

Therapy of fluctuations
Various medication options are available for treating fluc-
tuations, including adjusting Levodopa intervals and dos-
ages, additional administration of Levodopa preparations 



Page 5 of 12Höglinger et al. Neurological Research and Practice            (2024) 6:30 	

with modified galenic forms (soluble, inhaled, retarded), 
or adding dopamine agonists, MAO-B inhibitors, or 
COMT inhibitors. The prioritization of these options for 
PD patients with fluctuations should consider individual 
factors such as efficacy, side effect profile, and patient 
preference.

Therapy of dyskinesias
Amantadine should be used to reduce dyskinesias in 
PD patients with Levodopa-induced motor complica-
tions, considering anticholinergic and hallucinogenic side 
effects. Safinamide may be considered for the treatment 
of moderate to severe dyskinesias, although the data on 
its effectiveness and dosage are not conclusive (Consen-
sus strength: 85.7%, consensus).

Therapy of tremor
For PD tremor refractory to standard Levodopa doses, 
increasing Levodopa daily dosage or high Levodopa sin-
gle doses can be helpful in individual cases. However, the 
long-term increase in Levodopa dosage for severe tremor 
should be balanced against the increased risk of motor 
complications. Dopamine agonists should be used for 
PD disease symptoms in monotherapy and combination 
therapy, typically addressing symptoms of akinesia and 
rigidity, which often also improves Parkinson’s tremor 
equivalently. Anticholinergics may only be considered in 
exceptional cases for PD patients with otherwise untreat-
able tremor due to their anticholinergic side effects. 
Betablockers may be considered for treating postural PD 

tremor (off-label). Initial treatment of PD tremor should 
follow the general therapeutic principles  for PD as out-
lined above. The initial medication choice depends on 
clinical factors such as age, comorbidities, and sever-
ity of motor symptoms. When optimizing oral medica-
tion based on target symptoms of akinesia and rigidity 
failed to control tremor, special interventions such as 
deep brain stimulation (DBS) or pump therapies can be 
considered.

Treatment of non‑motor symptoms
Pain
The basis of pain therapy in PD is optimizing the PD 
medication. Nociceptive pain should be treated accord-
ing to the 3-step WHO scheme. Neuropathic pain should 
be treated with anticonvulsants and/or antidepressants 
following the guideline for neuropathic pain treatment, 
with a preference for Gabapentin and/or Duloxetine 
(especially in comorbidity with depression). In cases of 
severe pain, treatment with extended-release Oxyco-
done/Naloxone may be considered. Figure  1 shows a 
proposed therapy algorithm for the treatment of pain in 
Parkinson’s patients.

Bladder dysfunction
Non-pharmacological treatment options for neurogenic 
bladder dysfunction in PD include bladder training, 
adjusting fluid intake throughout the day, and avoiding 
caffeine, alcohol, and carbonated drinks. Antimuscarin-
ics such as Solifenacin, Trospium or Darifenacin can 

Fig. 1  Treatment algorithm for pain in PD patients; nociceptive pain according to WHO three-step-pain treatment scheme (adapted with 
permission from [5])
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be considered for treatment of increased urinary fre-
quency and urgency due to overactivity of the bladder 
detrusor in PD patients. A treatment with β3-receptor 
agonists (e.g., Mirabegron) for both urinary urgency 
and incontinence due to bladder detrusor overactivity 
may be considered for patients who have not adequately 
responded to antimuscarinics, cannot tolerate them, or 
have contraindications to them. Intravesical injection 
of Botulinum toxin A may be considered for treatment 
of detrusor overactivity in patients who have inad-
equately responded to oral therapy attempts provided 
that the patient’s motor and cognitive performance level 
allows for subsequent intermittent self-catheterization, 
if needed. For non-pharmacological treatment of noc-
turia, patients should be advised to restrict fluid intake 
in the late afternoon and evening, avoid evening alco-
hol consumption, and aim for an upper body elevation 
of 10–20° while sleeping. Desmopressin therapy may be 
considered for treating nocturnal polyuria under close 
monitoring of blood pressure, serum electrolytes, and 
body weight. For treatment of nocturia due to reduced 
bladder capacity in Parkinson’s patients, therapy with 
antimuscarinics such as Solifenacin, Trospium, or Dar-
ifenacin may be considered.

Orthostatic hypotension
A Schellong test should be performed to diagnose orthos-
tatic hypotension in PD patients. A tilt table examination 
can be considered if available, as this provides more com-
prehensive information. The following stepwise approach 
should be used for treating orthostatic hypotension in 
Parkinson’s patients:

Eliminate or treat exacerbating and triggering factors 
such as infectious diseases, dehydration, and others, fol-
lowed by reviewing concurrent medication (if antihy-
pertensives are used, dose reduction or discontinuation 
should be aimed for) and implement non-pharmacolog-
ical treatment measures. These are adequate fluid and 
salt intake, provided there are no internal contraindica-
tions to this (e.g. cardiac, hepatic, renal insufficiency), 
the avoidance of sumptuous meals or excessive alcohol 
consumption or the exposure to heat, elevating the upper 
body by 10–20° during sleep. Wearing an abdominal 
compression bandage during the day is more effective 
than compression stockings. In the prodromal phase of 
syncope isometric maneuvers to increase blood pressure 
(e.g. tensing the leg, buttock, abdominal and arm mus-
cles) can be performed.

As pharmacological measures for the treatment of 
orthostatic hypotension in PD patients, a therapy with 
midodrine should be recommended, treatment with 
fludrocortisone can be recommended, treatment with 

droxidopa (L-Threo-DOPS) may be considered (off-label 
use, only available from international pharmacies).

For drug therapy of nocturnal recumbent hypertension, 
evening administration of clonidine, eplerenone, losar-
tan, nebivolol, nitroglycerin (transdermal application) or 
sildenafil (in alphabetical order) may be considered.

Constipation
General treatment recommendations from the AWMF 
guideline "Chronic Constipation" should be used for 
treating constipation in PD patients.

Sleep disorders
Comorbid primary sleep disorders such as Restless Legs 
Syndrome (RLS) and sleep-related breathing disorders 
(SBAS) should be treated according to the guidelines 
applicable to these entities. If there are indications that 
motor or non-motor dopaminergic fluctuations are 
responsible for the sleep disorder, appropriate adjust-
ments to dopaminergic pharmacotherapy should be 
made. Rapid Eye Movement Sleep Behavior Disorder 
(RBD) should be treated by creating a safe sleeping envi-
ronment. Additionally, Clonazepam and/or Melatonin 
may be considered, considering possible side effects. In 
cases of insomnia or circadian rhythm disorders, under-
lying causes such as medication side effects and/or pri-
mary sleep disorders like SBAS should be ruled out. 
After excluding specifically treatable causes of sleep 
disorders, these should be treated with sleep hygiene 
measures, intensive physical training, and light therapy. 
Eszopiclone, Doxepin, Zolpidem, Trazodone, Melatonin, 
Venlafaxine (in comorbid depression), Nortriptyline, 
or Mirtazapine may be considered for insomnia despite 
weak evidence.

Cognitive disorders
Cognitive disorders in PD patients were divided into PD 
with mild cognitive impairment (PD-MCI) and PD with 
dementia (PDD) according to international definition 
criteria.

PD-MCI: Cognitive training should be offered to 
individuals with PD-MCI. Physical endurance train-
ing should be conducted in the aerobic range for 2–3 
times a week, lasting 45 to 60 min each session. Phar-
macological treatment with Rivastigmine, Donepezil, 
and Galantamine should not be used for PD-MCI 
(Consensus strength: 89.7%, consensus).
PDD: Cognitive stimulation treatments should be 
offered to individuals with PDD. Rivastigmine should 
be used to treat PDD. Donepezil can be used for 
treating PDD (Off-Label Use). Galantamine should 
not be used for treating PDD.
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Affective disorders
Non-pharmacological interventions are recommended 
to treat affective disorders in PD patients: Cognitive 
behavioral therapy is recommended to treat depression, 
anxiety, and fear of disease progression. Physical inter-
ventions are recommended to treat depression, fatigue, 
and apathy.

Regarding pharmacotherapy, to treat depressive disor-
ders in PD patients, optimal dopaminergic medication 
should be used and a therapy with Pramipexole should be 
conducted if therapy with a Dopamine agonist is possible. 
Rotigotine can be used as a second-line option. Severe 
depression in PD patients can be treated with Venlafax-
ine or Desipramine. Moderate depression in PD patients 
can be treated as follows:

•	 depression with lethargy: Venlafaxine, Citalopram, or 
Sertraline

•	 depression with agitation, anxiety, restlessness, or 
sleep disturbance: Mirtazapine (not if RBD is pre-
sent) or Trazodone.

•	 depression with comorbid sleep disturbance, pain or 
drooling, in cognitively unimpaired patients: Ami-
triptyline.

Anhedonia in Parkinson’s patients may be treated with 
optimal dopaminergic medication with Levodopa, and / 
or Rotigotine, Pramipexole or Piribedil.

Apathy in PD patients should be treated with optimal 
dopaminergic medication, and therapy with Pramipexole, 
Rotigotine, or Piribedil may be conducted if individual-
ized dopamine agonist therapy is possible. Apathy in PD 
can be treated with Venlafaxine or Nortriptyline.

For treating anxiety disorders with affective fluctua-
tions in PD patients, optimal dopaminergic medication 
should be used, and therapy with a non-ergot dopamine 
agonist may be conducted if individualized dopamine 
agonist therapy is possible. Constant anxiety disorders 
without affective fluctuations in PD patients should not 
be treated with adjusted dopaminergic therapy. Citalo-
pram may be attempted for treating anxiety disorders in 
Parkinson’s disease.

For treating fatigue in PD patients, optimal dopa-
minergic medication should be used, and therapy with 
Rotigotine may be conducted if individualized Dopamine 
agonist therapy is possible. Modafinil or Safinamide may 
be considered for treating fatigue in PD patients.

Impulse control disorders
Patients should be made aware of the possibility of devel-
oping impulse control disorders (ICDs) before start-
ing dopamine agonists. Gradual reduction of dopamine 

agonists is an effective treatment for ICDs. If adverse 
effects of dopamine agonists occur (e.g., dopamine ago-
nist withdrawal syndrome), dopamine agonists should be 
reduced to the lowest tolerated dose. For patients with 
an indication for non-oral follow-up therapy, Levodopa-
Carbidopa Intestinal Gel (LCIG) therapy may be consid-
ered for treating ICDs. Cognitive behavioral therapy may 
be used to treat ICDs. Bilateral STN-DBS is an effective 
therapy for treating ICDs in patients with an indication 
for non-oral follow-up therapy.

Psychosis
PD patients with psychotic symptoms should be treated 
in the following steps:

If the symptomatology allows, the treatment should 
start with implementation of general non-pharma-
cological measures (e.g. stimulus shielding, reorient-
ing measures, re-establishment of a circadian rhythm). 
Implementation of general therapeutic measures such as 
fluid supplementation for exsiccosis and treatment of an 
infection should be started, followed by reduction/adjust-
ment of triggering medication in general (anticholiner-
gic, antiglutamatergic, or sedative drugs) followed by PD 
medication, especially amantadine, MAO-B inhibitors, 
dopamine agonists and COMT inhibitors, or combina-
tion treatments. If these measures fail, specific anti-psy-
chotic medication such as clozapine should be offered 
after appropriate risk–benefit assessment (risk of agranu-
locytosis, risk of myocarditis, risk of falls, anticholinergic 
side effects). Alternatively, quetiapine can be offered off-
label in PD patients without cognitive impairment.

In case of cognitive impairment and failure of the gen-
eral measures, a switch to an acetylcholinesterase inhibi-
tor can be offered.

Additional non‑pharmacological treatments
Dysarthria/Dysphagia
Patients with PD-related speech disorders should receive 
speech therapy. Patients with PD-related swallowing dis-
orders should receive swallowing therapy.

Activating procedures
PD patients with motor symptoms affecting daily life 
should have access to physiotherapy. The following rec-
ommendations can be made regarding the effectiveness, 
duration of treatment and intensity of physiotherapy 
for PD patients:

Patients with PD and impairment due to motor symp-
toms in everyday life should have access to physiotherapy 
treatment.

Physiotherapy should be geared towards the patient’s 
motor deficits and use complex therapeutic approaches 
and be geared to the symptoms (possibly several, e.g. 
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coordination and strength) and adapted to the patient’s 
performance.

Physiotherapy should be carried out for at least 3  h/
week. If this intensity cannot be maintained in the long 
term, e.g. for organizational reasons, and the patient is 
able to do so, part of the therapy can take the form of 
self-training.

Occupational therapy should be prescribed for PD 
patients experiencing limitations in daily activities, work 
participation, or upper limb dysfunctions, including 
impaired handwriting. PD patients should have access to 
artistic therapies.

Invasive therapies
Pump therapies
Four pump therapies (Continous subcutaneous  Apo-
morphine  infusion (CSAI), Levodopa-Carbidopa Intes-
tinal Gel (LCIG), Levodopa/Entacapon/Carbidopa 
intestinalen Gel (LECIG) and Foslevodopa/Foscarbi-
dopa-Infusion (CSFLI)) have been approved for the treat-
ment of motor fluctuations that cannot be adequately 
treated conservatively.

Continous subcutaneous  Apomorphine  infusion 
(CSAI)  should be used for the treatment of motor fluc-
tuations to reduce off-phases, reduce dyskinesia and 
prolong the on-time. Continuous subcutaneous apo-
morphine infusion can alleviate non-motor symptoms, 
in particular sleep/fatigue and mood/apathy, attention/
cognition as well as perception/hallucinations and atten-
tion/memory and other symptoms. These effects can be 
used as possible determinants in the selection of patients 
for apomorphine infusion therapy. Because of the com-
plexity of the procedure and the frequent complications, 
Parkinson patients need to be closely monitored during 
apomorphine pump therapy. This treatment should only 
be started and continued by physicians who are experi-
enced in this procedure.

Levodopa‐carbidopa intestinal gel (LCIG)  is continu-
ously delivered to the upper intestine by percutaneous 
endoscopic gastrostomy with jejunal tube extension 
(PEG‐J) using an external pump. This treatment should 
be used for orally insufficiently treated fluctuations. It 
can significantly increase on-time periods without dyski-
nesias and reduce off-time periods, particularly for motor 
fluctuations not adequately treated orally. LCIG can also 
improve non-motor symptoms such as sleep distur-
bances, apathy, gastrointestinal dysfunction, cardiovascu-
lar symptoms, attention/memory, urological symptoms 
and other symptoms in patients with orally uncontrolla-
ble motor fluctuations. These effects can be used as pos-
sible determinants in the selection of patients for LCIG 
treatment. Before commencing treatment, electrophysio-
logical neuropathy screening should be performed, along 

with assessing the levels of vitamins B6, B12, and folic 
acid, as well as monitoring body weight. These param-
eters should be continually monitored during treatment, 
and if the values are low, appropriate substitutions or 
interventions should be implemented. LCIG treatment 
is quite safe, the most frequent complications are asso-
ciated with the PEG-J. Because of the complexity of the 
procedure and the frequent complications, Parkinson 
patients should be closely monitored during LCIG pump 
therapy.

Levodopa/Entacapon/Carbidopa intestinalen Gel 
(LECIG)  is a further PEG-J supported pump system to 
treat motor fluctuations in PD patients. Efficacy and 
side effects are similar to LCIG. Neuropathy monitoring 
applies as well. Special considerations should be given to 
additional side effects of entacapone such as diarrhoea. 
Because of the complexity of the procedure and the fre-
quent complications, PD patients need to be closely 
monitored during LECIG pump therapy and this treat-
ment should only be started and continued by physicians 
who are experienced in this procedure.

Foslevodopa/Foscarbidopa-Infusion (CSFLI)  has been 
approved in Europe in 2023 for fluctuating PD patients. 
Foslevodopa and foscarbidopa are both prodrugs to 
improve absorption and tolerability of the substances, 
and are used for subcutaneous applications over 24  h. 
One randomized controlled trial is available for CSFLI 
treatment demonstrating its efficacy in treating motor 
fluctuations. Available data for long-term therapy or for 
clinical practice are limited due to the recent approval. 
Skin reactions seem to be the most frequent side effects. 
As this pump system has been licensed after the consen-
sus conferences of this guideline process, no specific con-
sensus can be reported for this therapy.

Deep brain stimulation
Subthalamic nucleus (STN) Deep Brain Stimulation 
(DBS) should be offered to patients with PD with motor 
fluctuations with and without dyskinesia that can-
not be adequately treated with oral medication and at 
least 33% improvement in PD motor symptoms using 
a standardized levodopa test, taking into account the 
contraindications such as cognitive decline and severe 
psychiatric symptoms or other severe comorbidities. 
STN-DBS should also be offered to patients with PD 
younger than 60 years and a disease duration of at least 
4 years, with motor fluctuations with and without dyski-
nesia of less than 3 years duration, at least 50% improve-
ment of motor PD symptoms by a standardized levodopa 
test. STN DBS should be preferred over Globus Pallidus 
internus (GPi) DBS  for PD patients with motor fluctua-
tions (with and without dyskinesias).



Page 9 of 12Höglinger et al. Neurological Research and Practice            (2024) 6:30 	

Ventral intermediate nucleus (VIM) DBS  should not 
be used in treating PD patients with motor fluctuations 
(with and without dyskinesias).

STN DBS should also be offered to Parkinson’s patients 
with severe, medication-resistant tremor, preferably per-
formed bilaterally. Uni- or bilateral VIM DBS and GPi 
DBS are effective for treating medication-resistant PD 
tremor, especially when STN DBS is contraindicated. 
STN DBS and GPi DBS are equally effective for treating 
medication-resistant Parkinson’s tremor, with the choice 
of target area based on individual symptom profiles. Uni- 
or bilateral VIM DBS may be considered for treating 
medication-resistant Parkinson’s tremor if STN DBS or 
GPi DBS is contraindicated.

Ablative procedures
Pallidotomy  may be considered for advanced PD with 
difficult-to-control motor fluctuations when DBS or 
pump therapy is not suitable. Thalamotomy and sub-
thalamotomy  using radiofrequency ablation should not 
be performed for PD. Radio-surgical procedures like 
Gamma-Knife and Cyber-Knife are not recommended 
due to a lack of studies and potential high complication 
risks. Magnetic resonance-guided focused ultrasound 
(MRgFUS)  for PD treatment is currently being evalu-
ated in controlled studies. Unilateral MRgFUS for PD 
tremor has approval in Europe but should be performed 

within studies or registries. All ablative procedures 
recommended in this guideline should be performed 
unilaterally.

Differential indication of invasive procedures
Invasive procedures should be considered when lev-
odopa-dependent motor fluctuations persist despite 
optimizing oral/transdermal therapy. The decision for 
a specific procedure should consider not only motor 
symptom efficacy but also non-motor symptoms, patient 
characteristics, and individual preferences. This decision-
making process should involve interdisciplinary con-
sultation and patient engagement. PD patients should 
be informed about the possibility of invasive treatments 
when fluctuations first appear. Consideration for invasive 
procedures should be evaluated in PD patients meeting 
specific criteria, such as multiple (≥ 5) levodopa doses 
per day, significant off-time periods (≥ 2 h/day) or signifi-
cant troublesome dyskinesia (≥ 1  h/ day). Comparisons 
for indications and efficacy of pump therapies and DBS 
are shown in Table 1.

Specific situations in PD
Akinetic crisis and withdrawal syndromes
Adequate treatment for an akinetic crisis should be given 
early and sufficiently, ideally in an intermediate or inten-
sive care unit, especially if complications develop. Risk 

Table 1  The influence of different invasive procedures on important multi-dimensional outome parameters and motor symptoms in 
PD

QOL  Quality of life, ADL Activities of daily living, MS Motor symptoms, NMS Non-motor symptoms, CSAI Continuous subcutaneous apomorphine infusion, LCIG 
Levodopa/carbidopa intestinal gel, LECIG Levodopa/entacapone/carbidopa intestinal gel, CSFLI Continuous subcutaneous foscarbidopa/foslevodopa infusion, THS 
Deep brain stimulation, MRgFUS  MR-guided focused ultrasound

- No efficacy or deterioration in open or controlled studies

? no studies or no positive expert consensus

 + improved according to expert opinion or open studies

 +  + improved according to controlled studies

Item Domain CSAI LCIG LECIG CSFLI THS MRgFUS 
(unilateral)

Quality of life (PDQ-39; PDQ-8) QOL -  +  ? ?  +  +   +  + 

Activities of daily living (ADL; UPDRS II) ADL  +   +  ?  +  +   +  +   +  + 

Motor function in Off-state; MED-Off; (UPDRS 
III); Off-time

MS  +  +   +  +   +   +  +   +  +   +  + 

Dyskinesias and fluctuations (UPDRS IV) MS  +  +   +  +   +   +  +   +  +   +  + 

Cardiovascular (incl. falls/orthostasis) NMS3  ±   +  ? ? - ?

Sleep/fatigue NMS  +  +   ±  ? ?  +  ?

Mood/cognition NMS  +   ±  ? ?  +  +  ?

Perceptual problems/ Hallucinations NMS  +   ±  ? ?  +  ?

Attention/ Memory NMS  +   ±  ? ?  +  ?

Gastrointestinal functions NMS  +   ±  ? ?  +  ?

Urogenital functions NMS  +   ±  ? ?  +  ?

Sexual functions NMS -  ±  ? ?  +  ?

Other functions NMS  +   ±  ? ?  +  ?
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factors that can cause an akinetic crisis, such as infec-
tions, should be treated immediately. Supportive therapy 
approaches such as fluid intake, thrombosis prophylaxis, 
fever-reducing measures and regular monitoring of vital 
functions should be implemented. Dopaminergic medi-
cation in the form of soluble levodopa via a nasogastric 
tube, subcutaneous or sublingual application of apo-
morphine or transdermal rotigotine should be ensured. 
Non-dopaminergic drugs such as intravenous amanta-
dine sulphate should be considered or, in specific cases, 
benzodiazepines.

At present, no recommendation can be made on the 
specific treatment of dopamine agonist withdrawal 
syndrome  due to a lack of evidence. Dopamine ago-
nists should be discontinued slowly in order to be able 
to identify patients with dopamine agonist withdrawal 
syndromes at an early stage. In patients with severe, 
protracted dopamine agonist withdrawal syndrome, 
resumption of treatment with dopamine agonists should 
be considered.

Prevention of a DBS-withdrawal syndrome  through 
close monitoring of the battery status every 3–6 months 
and identification of patients at particular risk of pos-
sible DBS-withdrawal syndrome should be carried out. 
Early resumption of effective DBS, possibly by early re-
implantation, should be considered. If a pause in stimu-
lation is unavoidable, transient bridging drug therapy 
approaches equivalent to those used in the akinetic crisis 
should be considered. Supportive therapeutic measures 
such as thrombosis prophylaxis and treatment of possi-
ble complications such as aspiration pneumonia can be 
considered.

Pregnancy and lactation
There are no controlled trials for treatment of PD dur-
ing pregnancy. There is no data, which show an increased 
rate for complications during pregnancy in women with 
PD. The following recommendations are based on case 
reports, case series and data from pharmacovigilance. 
Levodopa combined with Carbidopa should be consid-
ered if dopaminergic treatment is required during preg-
nancy. Medication with dopamine agonists or MAO-B 
inhibitors should be avoided during pregnancy due to 
insufficient data. Amantadine and the decarboxylase 
inhibitor Benserazide are contraindicated. Lactation 
should be avoided during a pharmacological treatment of 
PD due to insufficient data.

Driving ability
A diagnosis of PD typically disqualifies holders of group 
2 driving licenses (e.g., for trucks, buses, taxis) due to 
safety concerns. Group 1 driving licenses (e.g., for cars, 
motorcycles, agricultural vehicles) may be maintained 

for PD patients under individual assessment, especially 
with successful therapy or in mild cases. PD patients 
undergoing driving assessments should undergo motor 
evaluations (e.g., UPDRS III in the off-state), neuropsy-
chological assessments, and possibly a driving behavior 
test. Lack of driving capability is presumed in cases of 
severe motor impairment, unpredictable motor fluctua-
tions, or significant cognitive, attentional, psychomotor, 
or visual impairments. Patients should refrain from driv-
ing for the first 3  months after deep brain stimulation 
surgery.

Care concepts
Parkinson’s day clinics can provide complex diagnos-
tic and therapeutic services for patients with unclear 
Parkinsonian syndromes or requiring intricate therapy 
adjustments and evaluations for invasive procedures. 
Multidisciplinary inpatient therapy (e.g., multimodal 
complex treatment) should be favored over standard 
inpatient therapy for PD patients. Integrated care mod-
els within PD networks and regular access to specialized 
PD nurses are recommended. Palliative care principles 
should ensure access to a multidisciplinary team consist-
ing of various healthcare professionals to improve quality 
of life.

Concluding remarks
This guidance aims to optimize the clinical care for treat-
ment of PD patients with regard to diagnosis, medication 
and non-pharmacological treatment options. It reflects 
the state of the art at the beginning of 2024 and will be 
updated regularly. It may reflect circumstances which 
may apply specifically in Germany, Austria and Swit-
zerland and may therefore not be applicable in specific 
aspects beyond these countries. Since this abbreviated 
version is of course containing very limited information, 
we recommend to consult the full, original version of this 
guideline in German language whenever possible.
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