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This is an exciting time in Parkinson’s disease
(PD) research. Real progress has been made in our
understanding of the pathophysiology, manifesta-
tions, progression and biomarkers of Parkinson’s
disease in the last two decades. We now recognize
PD as the second most common neurodegenerative
disorder and the world’s fastest growing neurological
condition. We are starting to understand the hetero-
geneity of disease, in which the main features that
distinguish one person’s path from another can start
to be identified (noting that many of these features are
not even motor). Most critically, we are beginning to
gain the ability to recognize pathobiologic processes
of PD long before the classic signs and symptoms
emerge. The transition from the definition of PD as a
clinical syndrome of bradykinesia, rigidity and rest
tremor, to a biologic entity that can be diagnosed
with biomarkers is a critical step. It could increase the
probability of developing neuroprotective treatments
that could ultimately alter the underlying degenera-
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tive course. For people already affected, this could
lead to a slowing of disease progression. For those at
risk of developing PD, it could lead to a postponement
or perhaps even a complete prevention of a diagnosis
of PD as we currently define it.

These changes in the understanding of this still
relentlessly progressive disorder are especially rele-
vant because the global prevalence of PD continues to
rise as our world’s population ages and many lifestyle
and environmental contributors have changed and
keep changing. We need early diagnosis and the best
possible treatment options to lessen the individual and
global disability burden. Moreover, a strong scientific
basis for disease detection will facilitate a research
agenda focusing on a better understanding of disease
promoting factors and possible prevention strategies.

With this in mind, this special issue of JPD is
focused on summarizing our recent understanding of
the earliest phases of PD.

The supplement starts with an historical overview
by Kulcsarova et al. [1], which summarises our under-
standing of PD combined with predictions of what our
future understanding may look like. This is followed
by three sections, each of which covers the essential
aspects of early diagnosis. These include: (i) clinical
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diagnosis, (ii) biomarker diagnosis and (iii) therapeu-
tic issues. Each section comprises 4 articles, authored
by two or more experts with complementary exper-
tise.

The clinical section describes current knowledge
and future research challenges in several areas. In
the first article, Frasnelli et al. [2] cover hyposmia
and RBD, the two most common markers for the
early diagnosis of PD in Opportunities and pitfalls of
REM sleep behavior disorder and hyposmia as early
markers in Parkinson’s disease. The second covers
challenges in the definition, measurement and record-
ing of early motor symptoms in Identifying subtle
motor deficits before Parkinson’s disease is diag-
nosed: What to look for? by Maetzler et al. [3]. The
third deals with the still unresolved issue of subtyping
in Approaches to early Parkinson’s disease subtyping
by Hu et al. [4]. In the fourth article, Schäffer et al.
[5] discuss the necessity to prudently approach ethical
issues in the early phase in Ethical considerations for
identifying individuals in the prodromal/early phase
of Parkinson’s disease: A narrative review.

The biomarker section comprises an overview
of the current knowledge and limitations of major
classes of biomarkers specific to the earliest stages
of PD. New biomarkers have been the basis for
recently-proposed classification/staging systems of
PD, including the SynNeurGe PD classification and
the Integrated Staging System of Neuronal Synuclein
Disease (NSD-ISS) [6, 7]. Biomarker classes covered
in this supplement start with the α-synuclein seed-
ing assays in (1) Biofluid detection of pathological
α-synuclein in the prodromal phase of synucle-
inopathies by Kluge et al. [8]. Then, Pilotto et al.
[9] cover the remaining fluid and tissue markers in
Biofluid markers and tissue biopsies analyses for
the prodromal and earliest phase of Parkinson’s dis-
ease. The large field of genetics and its importance
in early PD diagnosis is summarized by Seibler et al.
[10] in Combining biomarkers with genetics in pro-
dromal/earliest phase Parkinson’s disease. Finally,
imaging biomarkers, including those that are already
used in clinical practise and those showing poten-
tial for research are discussed by van Eimeren et al.
[11] in Imaging biomarkers in prodromal and earliest
phases of Parkinson’s disease.

Finally, early detection enables a new path towards
treatment strategies. The goal is to interfere with the
progressive pathology before substantial portions of
the nervous system are lost. The third part of this
special issue covers aspects of treatment develop-
ment. This includes a summary of disease models by

Yamakado et al. [12] entitled Experimental animal
models of prodromal Parkinson’s disease. Specifics
of disease modification trial design are discussed in
Designing the First Trials for Parkinson’s Prevention
by Crotty et al. [13]. Potential and pitfalls of non-
pharmacological interventions, particularly exercise,
are discussed by Oosterhof et al. [14] in Considera-
tions on how to prevent Parkinson’s disease through
exercise. Finally, a summary of the major poten-
tial pharmacological interventions and their possible
limitations is provided by Mahlknecht et al. [15] in
Pharmacotherapy for disease-modification in early
Parkinson’s Disease – how early should we be?

Of course, none of this supplement can be con-
sidered as anything close to a final statement on early
PD. Our goal is to summarize and compile the current
understanding of early PD, focusing on open ques-
tions and limitations of these topics. This can serve
as the basis for further discussion and research. As the
editors of this issue, we are confident that the field of
early detection and intervention of PD will develop
rapidly, and we hope that this issue will help further
spark research in this important field.
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Imaging biomarkers in prodromal and earliest phases of
Parkinson’s disease. J Parkinsons Dis 14, S353-S365.

[12] Yamakado H, Takahashi R (2024) Experimental animal
models of prodromal Parkinson’s disease. J Parkinsons Dis
14, S369-S379.

[13] Crotty GF, Ayer SJ, Schwarzschild MA (2024) Designing
the first trials for Parkinson’s prevention. J Parkinsons Dis
14, S381-S393.

[14] Oosterhof TH, Darweesh SKL, Bloem BR, de Vries NM
(2024) Considerations on how to prevent Parkinson’s dis-
ease through exercise. J Parkinsons Dis 14, S395-S406.

[15] Mahlknecht P, Poewe W (2024) Pharmacotherapy for dis-
ease modification in early Parkinson’s disease: How early
should we be? J Parkinsons Dis 14, S407-S421.


