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Annotation. Parkinson's disease, like most neurodegenerative diseases, is clinically heterogeneous with a broad spectrum of
motor and non-motor features. A number of studies have proposed and described subtypes of Parkinson's disease based on the
characteristics of symptoms, which can be grouped. Subtyping makes possible optimization of the research of Parkinson's disease
etiology, pathogenesis, prognosis and response to treatment, as subtypes should reflect the main pathomorphological and
pathophysiological differences between patients. This review considered subtypes of Parkinson's disease identified so far, grouped
common concepts and understanding of the relationship between subtypes and disease progression. A systematic review of articles
in PubMed between 2009 and 2020 was performed using the following search terms: "Parkinson's disease subtypes"”, "Parkinson's
disease phenotypes" for the time period of last 10 years (2009-2020). In this review article the most commonly identified subtypes of
Parkinson's disease and their distinguishing features were discussed. As a result, 12 articles were identified, among them, 3 were data
driven (cluster analysis). The classification based on the motor features of the disease, suggested by Jankovic et al. in 1990, remains
the most popular to this day (tremor-dominant, akinetic-rigid or so called postural instability with gait impairment and mixed), but it is
not very reliable, because patients tend to switch subtypes as the disease progresses. Cluster data analysis studies lack reproducibility
and the method itself is too complex to be routinely used in clinical practice. In addition, it is yet not clear, if we are dealing with
subtypes or just different stages of the disease. Thus, it was detected that the existing methods of Parkinson's disease subtyping by
cluster data analysis and classification into motor subtypes cannot be considered fully correct and generally accepted, because the
disease is not static and patients can change the subtype (especially in the early stages of the disease), although motor phenotypes
utilization remains the most prevalent today. It is obvious, that subtyping requires inclusion of other features (genetic, molecular,
neuroimaging) into analysis of the disease, in addition to clinical manifestations.
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Introduction

A lot of different systems of grouping and classification
of Parkinson's disease have been proposed and the
question raises about which ones are the most useful and
what their implications for further research are. They can
be considered as tools for improving research methods,
as well as medical or non-medical treatment. These
advantages can only be used if subtypes are implemented
in clinical trials. Due to chronic, multifaceted, and
progressive nature of Parkinson's disease, there are many
possible ways for phenotypes identification. Subtyping of
Parkinson's disease can be based on the presence of
motor or non-motor symptoms, cognitive characteristics,
on age of manifestation, rate of progression or the
appearance of a symptom at a certain point of the disease
(e.g., dementia) [15].

Purpose - review available modern literature data for
information about description of the existing concepts of
patients with Parkinson's disease division into subtypes
in order to better understand the etiology, pathogenesis,
directions of research for potential biomarkers, therapeutic
targets and determination of more accurate disease
prognosis.

Materials and methods
Relevant articles from PubMed database were analyzed.
The search was performed by keywords "Parkinson's

disease subtypes", "Parkinson's disease phenotypes" for
the time period of last 10 years (2009-2020). Articles
describing small samples of patients (less than 100
subjects) were excluded from the review. An overview of the
original research studies results and cluster data analysis
studies is presented.

Results and discussion

12 suitable articles were identified. There are two main
approaches to derive subtype classifications: empirical
classification, based on clinical observation of Parkinson's
disease heterogeneity, and cluster data analysis
classification, where relationships between variables are
used to find connected groups without a priori hypothesis
which variable should belong to a certain subtype. To
validate subtypes identified by clustered data analysis,
reproducibility must be demonstrated on independent
cohorts, and if valid, new clusters will have characteristics
similar to the primary distribution [14].

Empirical identification of Parkinson's disease subtypes
uses more convenient, easily measurable signs of the
disease. The most common empirical forms are tremor-
dominant versus non-tremor-dominant (also called
postural instability and gait impairment or akinetic-rigid)
and early versus late onset. Tremor-dominant, postural
instability with gait impairment and mixed subgroups are
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most often determined according to the method used by J.
Jankovic et al. (1990), that uses the sum of UPDRS tremor
elements (history of hand tremor, facial tremor at rest, arms,
legs, postural and kinetic hand tremor), divided by the sum
of akinetic-rigid elements of UPDRS (postural instability
and gait freezing, history of falls) [9]. This ratio divides
Parkinson's disease into subtypes as follows: 1.0 is
classified as postural instability with gait impairment, >1.5
is classified as tremor-dominant, 1.0-1.5 is classified as
mixed. The prognostic value of empirically defined subtypes
(early versus late onset and akinetic-rigid versus tremor-
dominant) has been demonstrated earlier in a number of
studies, which imply early manifestation and tremor-
dominant phenotype to be associated with slower disease
progression [18].

M. Selikhova et al. (2009) made an attempt to confirm
the subtype classification on the basis of the results
published by Lewis et al. (2005) by analyzing data obtained
from 242 patients with Parkinson's disease [13, 19]. The
groups were established as: early onset (25%), tremor-
dominant (31%), non-tremor-dominant (bradykinetic) (36%)
and rapid progression without dementia (8%). A strong
association between non-tremor-dominant subgroup and
cognitive impairment has been reported. The group of
earlier disease onset showed longer life expectancy, longer
delay in onset of falls and dementia. Patients with the
tremor-dominant form did not have a significant longer life
expectancy and showed no difference in the mean time to
dementia and hallucinations onset. Rapid progression was
associated with older age, early depression, early motor
axial symptoms and, in 70% of cases, with tremulous
onset. Non-tremor-dominant subgroup had broader
spreading of cortical Levy bodies than other groups, greater
accumulation of amyloid-b plaques and more prominent
cerebral amyloid angiopathy than other subgroups. A direct
relationship has been established between bradykinetic
onset, decreased cognitive function, and Levy body
deposition in the neocortex [19].

S. M. Van Rooden et al. (2011) collected data on motor
and non-motor symptoms of 802 patients with Parkinson's
disease in in two different European predominant cohorts.
Four subtypes of the disease were identified: cluster 1
(49%) was characterized by a generally mild severity of
impairment in all clinical domains. These patients were
relatively young, had an earlier age of manifestation, less
duration of administration and dose of dopaminergic drugs.
Cluster 2 subtype (13%) was characterized by severe motor
complications, moderate sleep problems and depressive
symptoms. These patients had a longer duration of the
disease, longer administration and greater dose of
dopaminergic drugs than patients of other subtypes.
Patients of this subtype were relatively young and had the
youngest age of manifestation; the proportion of women
was relatively large. Cluster 3 was characterized by
impairment of non-dopaminergic domains (axial motor
features, cognitive decline, depression, psychotic

symptoms, excessive daytime sleepiness and autonomic
dysfunction) without severe motor complications, while
cluster 4 was severely affected in all domains. The subtypes
mostly had similar average duration of the disease [22].

D. J. Burn et al. (2012) examined 513 patients with
Parkinson's disease. Taking into account motor symptoms,
they indicated increased anxiety in patients with early onset
of the disease and motor fluctuations. In contrast, the onset
of depression was strongly associated with axial motor
symptoms (postural instability with falls and stiffness) [2].

T. Herman et al. (2014) divided the cohort of patients
with Parkinson's disease into a subtype of predominant
postural instability with gait impairment (N=62) and a
tremor-dominant subtype (N=42), but marked two
additional subgroups of patients with the most prominent
features of each subtype (N=31 and N=32 respectively) [7].
An interesting and unpredictable finding was that the
number of steps per day did not differ between the groups.
Only the subgroup with pure postural instability and gait
impairment had reduced gait speed (in single and double
task conditions), shorter steps, increased step length
variability and decreased regularity of steps. The authors
also noted an overlap between groups in many objective
gait features and the predominance of mixed subtypes over
pure [7].

S. M. Fereshtehnejad et al. (2015) identified three
subtypes of Parkinson's disease on a cohort of 113
patients: predominantly motor with slow progression,
diffuse (malignant) and intermediate. Despite the similar
age and duration of the disease, patients with diffuse
(malignant) phenotype were more likely to have mild
cognitive impairment, orthostatic hypotension, and sleep
behavior with rapid eye movement at baseline, and they
demonstrated more rapid cognitive impairment and
progression of motor and non-motor symptoms on follow-
up. By increasing the sample size to 421 patients and
adding new selection criteria, S. M. Fereshtehnejad et al.
(2017) did not change the classification (223 were classified
as predominantly motor subtype, 146 - to intermediate and
52 - to diffuse malignant), but noted that patients with diffuse
malignant subtype had more pronounced dopaminergic
deficiency, liquor profile similar to Alzheimer's disease,
greater atrophy in specific areas of the brain and faster
progression [5, 6].

M. Lawton et al. (2015, 2018) examined 769 patients
and determined three most important factors, such as
features of psychological well-being, non-tremor motor
features and cognitive features. Five cluster models were
identified, respectively, which defined the groups, which
were characterized by: 1. mild impairment of motor and
non-motor sphere (25.4%), 2. poor posture and cognitive
abilities (23.3%), 3. severe tremor (20.8%), 4. poor
psychological well-being, sleep disorders with rapid eye
movement (18.9%) and 5. severe motor and non-motor
disease with poor psychological well-being (11.7%).
Subsequently, authors conducted another cluster analysis,
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increasing the analyzed sample to 2545 people with
Parkinson's disease. The number of subtypes has been
reduced to three by combining a cluster of poor psychological
well-being, sleep disorders with rapid eye movement and a
cluster of severe motor and non-motor illnesses with poor
psychological well-being. It was also noted that postural
hypotension and worsening of cognitive status predicted
faster progression of motor symptoms [11, 12].

T. Simuni et al. (2016) observed a sample of 320 patients
with Parkinson's disease to study the stability of subtypes
as the disease progresses. Patients were classified into
subtypes during the 1st year of observation and included
into the analysis. At the beginning 228 (71%) participants
were classified as a tremor-dominant form, 56 (18%) as
postural instability with gait impairment, and 36 (11%) as
an intermediate form. After a year of observation and re-
evaluation, 215 (67%) were re-classified as tremor-
dominant; 68 (21%) as postural instability with gait
impairment, 37 patients (12%) as an intermediate form.
Taking into account migration from one subgroup to another,
82% remained tremor-dominant, 10% developed postural
instability with gait impairment and 8% became
intermediate. For the initially postural instability and gait
impairment 61% remained unchanged, 29% switched to
the tremor-dominant form and 10% to the mixed form. For
the initially classified intermediate subtype 36% remained
intermediate, 33% became tremor-dominant and 31%
moved into the subgroup of postural instability with gait
impairment. Thus, 39% of subjects with the initial subtype
of postural instability with gait impairment versus 18% of
the tremor-dominant subtype changed the subtype during
the first year of follow-up. In order to investigate the effect of
dopaminergic therapy, same analysis was repeated in the
subgroups of subjects during the "Off" state versus the
"On" state. The effect of drugs did not affect the classification.
There was no difference in the subgroup of subjects who
changed subtype compared to stable patients by any
demographic characteristics, age of onset, duration of
illness, or most affected domain. The authors doubt the
appropriateness of the existing system of subtyping
Parkinson's disease due to the above-described changes
in the subtype during disease progression [20].

J. Mu et al. (2017) conducted a cluster analysis on a
cohort of patients with Parkinson's disease (N=951). The
authors identified four main clusters: mild, non-motor
predominant, motor predominant and severe. In addition,
six new smaller subgroups were identified from the
clustering of symptoms, each of which was characterized
by clinically significant non-motor symptoms. Cluster S1 is
similar to a mild subtype. S2-S6, while increasing in the
severity of motor symptoms, were expressed by specific
non-motor symptoms, thus supporting the clinical concept
of non-motor symptoms based subtyping. The main
components of the S2 cluster included restless legs
syndrome, swallowing disorders, pain. Cluster S3 was
characterized by impaired urination. Cluster S4 was

characterized by symptoms of mood swings/apathy.
Clusters S5 and S6 are of particular clinical interest
because they are non-motor symptoms predominant, that
overshadows motor symptoms with an emphasis on
cognitive impairment in S5 and autonomic (cardiovascular
and gastrointestinal) symptoms in S6. The clusters,
discovered in this study, provide statistical evidence of the
increasingly important role of non-motor symptoms in the
heterogeneity of Parkinson's disease [16].

D. Aleksovski et al. (2018) observed a sample of 254
patients with Parkinson's disease during 4 years. After
division into subtypes, the number of patients who had
postural instability with gait impairment and tremor-
dominant form was 36 people against 144. Patients of the
postural instability with gait impairment subgroup initially
had more severe motor symptoms, but faster progression
was observed only in three non-motor elements of MDS-
UPDRS: cognitive impairment, hallucinations with
psychosis, and dopamine dysregulation syndrome. The
authors support the idea about instability of classification
into subgroups at the beginning of the disease (more than
60% of patients who were initially assigned to the subgroup
with postural instability and gait change changed the
subtype during subsequent visits, which did not happen in
the tremor-dominant subgroup) [1].

X. Huang et al. (2019) observed 132 patients with early
Parkinson's disease, which were included into analysis
after a comprehensive examination of motor and non-motor
symptoms. The division into subtypes was: 50% tremor-
dominant, 35.6% postural instability with gait impairment
and 14.5% as mixed. Postural instability with gait
impairment subtype was characterized by significantly more
serious sleep problems, fatigue and urination disorders,
which were identified as the most important factors
influencing the quality of life, regardless of relation to motor
subtype [8].

T. Konno et al. (2018) analyzed 1003 patients, 694 of
them were observed again after a few years. Data were
collected on motor and non-motor symptoms during the
first and last visit. Based on the most pronounced
symptoms at the first visit, patients were classified into
four subtypes: tremor-dominant, akinetic-rigid, gait
impairment and mixed. Tremor-dominant was the most
common subtype (44%), followed by akinetic-rigid (29%),
mixed (18%) and gait disorders (9%). Rapid progression
was observed in the subtype of gait impairment more often
compared to akinetic-rigid. Hallucinations occurred in the
akinetic-rigid form and mixed more often during the last
visit in comparison with tremor-dominant form [10].

E. De Pablo-Fernadndez et al. (2019) identified the
following subtypes of the disease: motor predominant,
diffuse malignant with non-motor symptoms predominance
and mixed. Several conclusions have been drawn about
the mechanisms underlying the clinical and pathological
variability of Parkinson's disease. Younger patients with a
predominance of motor symptoms had a slow course of
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the disease and neuropathological progression before they
reached the terminal stages of the disease. The duration
of the disease directly correlated with severity of clinical
and pathological progression in this subgroup. Additional
factors may contribute to the faster spread of Lewy bodies
in all parts of the brain in diffuse malignant subtype. For
example, other age-related pathologies and comorbidities
hasten the progression of the clinical picture in elderly
patients with a more complex course of the disease [3].

R. Erro et al. (2019) studied the stability of the
Parkinson's disease classification in a cohort of 103
patients for 4 years. The classification was performed by
motor function: tremor-dominant subtype against postural
instability with gait disorders and tremor-dominant subtype
against akinetic-rigid. Approximately half of the cohort
changed subtype within the first 2 years, regardless of the
classification scheme. A lower level of shifts was observed
in the period from 2 to 4 years of observation. The authors
question feasibility of dividing Parkinson's disease into
subtypes in the early stages of the disease [4].

While discussing the classification of Parkinson's
disease, it is worth paying attention to genetic biomarkers.
During the study of the genetics of Parkinson's disease, it
was found that the genotype can determine the subtype of
the disease. For example, patients with the LRRK2
mutation have asymmetric tremor, a slight reduction in the
risk of dementia, and hyposmia. Patients with the parkin
mutation have a subtype with a normal sense of smell and
a low incidence of dementia, as well as a more severe
dystonia and hyperreflexia. It should be noted that patients
with the parkin gene mutation are not determined by
presence of synuclein on pathomorphological examination,
which questions the presence of true Parkinson's disease
in these patients. Humans with the SNCA mutation have a
poor prognosis, i.e. reduced response to levodopa, a higher
risk of dementia, mental, pyramidal disorders, and rapid
progression. A new endophenotype of Parkinson's disease
with the rs356182 GG genotype near SNCA was also
identified, which reduced SNCA expression in the
cerebellum, resulting in a tremor-dominant phenotype with
a slower rate of progression. There are also clear links
between GBA gene mutations and traits that determine
diffuse malignant subtype features with a threefold increase
in the risk of developing dementia. Genetic-based
classification does not necessarily have to be considered
as separate subtypes, but rather as single markers of
disease progression. However, given that by default
penetrant genetic mutation is the cause of Parkinson's
disease in selected person, the genetic association
contributes to the understanding of the intersection between
clinical and pathophysiological features [6, 17].

The classification of Parkinson's disease using cluster
analysis has the disadvantage that only 2 studies have
demonstrated cluster reproducibility in well-characterized
cohorts so far [13, 21, 22]. Also, data is quite limited on
longitudinal monitoring, as the disease progresses [15].

Motor subtypes (tremor-dominant and akinetic-rigid or
postural instability with gait impairment) may be not exactly
different subtypes of Parkinson's disease, but stages as
well. Patients, who present with tremor-dominant
symptoms, usually become akinetic-rigid during
progression of the disease and suffer from all complications
of long-term disease. The practical significance of the
evidence presented is that clinicians should be careful to
inform patients that the presence of tremor portends a
milder disease [15].

The existence of "indeterminate”, or "mixed" subtype
requires inclusion of other features (genetic, molecular,
neuroimaging) into analysis of the disease, in addition to
clinical manifestations, which should more accurately
explain the heterogeneity of the disease.

Table 1. Parkinson's disease subtypes, identified by review of
literature data (2009-2019).
Studies

Identified subtypes

1. Mild impairment of all
clinical domains

van Rooden S. M., Colas, F, Martinez-
2. Severe motor

Martin P., Visser M., Verbaan D., Marinus

J., Chaudhuri R. K., Kok J. N, van Hilten J.
J. Clinical subtypes of Parkinson's disease.
Mov. Disord., 2011*

complications

3. Impairment of non-
dopaminergic domains
4. All domains severely
affected

Selikhova M., Williams D. R., Kempster P.
A., Holton J. L., Revesz T, Lees A.J. A
clinico-pathological study of subtypes in
Parkinson's disease. Brain, 2009

1. Early onset

2. Tremor-dominant

3. Non-tremor-dominant
4. Rapid progression
without dementia

Fereshtehnejad S. M.., Romenets S. R,,
Anang J. B., Latreille V., Gagnon J. F.,
Postuma R. B. New Clinical Subtypes of
Parkinson Disease and Their Longitudinal
Progression: A Prospective Cohort
Comparison With Other Phenotypes. JAMA
Neurol., 2015

1. Motor-predominant
with slow progression
2. Diffuse (malignant)
3. Intermediate

Lawton M., Ben-Shlomo Y., May M. T, Baig
F., Barber T. R,, Klein J. C. Developing and
validating Parkinson's disease subtypes
and their motor and cognitive progression.
J. Neurol. Neurosurg. Psychiatry, 2018*

1. Mild impairment of
motor and non-motor
sphere

2. Severe tremor

3. Severe motor and non-
motor disease with poor
psychological well-being

Mu J., Chaudhuri K. R., Bielza C, de
Pedro-Cuesta J., Larra?aga P., Martinez-
Martin P. Parkinson's Disease Subtypes
Identified from Cluster Analysis of Motor
and Non-motor Symptoms. Front Aging
Neurosci., 2017*

1. Mild

2. Non-motor
predominant

3. Motor predominant
4. Severe

Konno T., Deutschlander A., Heckman M.
G., Ossi M., Vargas E. R. Comparison of
clinical features among Parkinson's
disease subtypes: A large retrospective
study in a single center. J. Neurol. Sci.,
2018

1. Tremor-dominant
2. Akinetic-rigid

3. Gait impairment
4. Mixed

De Pablo-Fernandez E., Lees A. J., Holton
J. L., Warner T. T. Prognosis and
Neuropathologic Correlation of Clinical
Subtypes of Parkinson Disease. JAMA
Neurol., 2019

1. Motor predominant

2. Diffuse malignant with
non-motor symptoms
predominance

3. Mixed
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Continuation of table 1.
Studies

Identified subtypes

1. Tremor-dominant

2. Postural instability with
gait impairment

3. Intermediate

- Rosenberg-Katz K, Herman T, Jacob Y,
Giladi N, Hendler T, Hausdorff JM. Gray
matter atrophy distinguishes between
Parkinson disease motor subtypes.
Neurology. 2013

- Herman T., Weiss A., Brozgol M., Giladi
N., Hausdorff J. M. Gait and balance in
Parkinson's disease subtypes: objective
measures and classification
considerations. J. Neurol., 2014

- Simuni T., Caspell-Garcia C., Coffey C.,
Lasch S., Tanner C., Marek K. How stable
are Parkinson's disease subtypes in de
novo patients: Analysis of the PPMI cohort.
Parkinsonism Relat Disord., 2016

- Aleksovski D., Miljkovic D., Bravi D.,
Antonini A. Disease progression in
Parkinson subtypes: the PPMI dataset.
Neurol. Sci., 2018

- Huang X., Ng S. Y,, Chia N. S., Setiawan
F,TayK. Y,AuW. L, TanE. K, Tan L. C.
Non-motor symptoms in early Parkinson's
disease with different motor subtypes and
their associations with quality of life. Eur. J.
Neurol., 2019

* - cluster data analysis
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niATUNN XBOPOBU NAPKIHCOHA: OIrnAA NITEPATYPU

Asiyenko I1.KO, Mockoeko I.C.

AHoTauif. Xeopoba [lapkiHCoHa € KIiHIYHO HeOOHOPIOHOM, 5K i Binbwicmb HelipoOeceHepamuBHUX 3ax8optosaHb, | Mae WUpPoKul
criekKmp MOMOPHUX ma HeEMOMOPHUX rposieig. Y psidi docnidxeHb 3anporoHogaHO ma onucaHo nidmunu xeopobu [llapkiHCOHa Ha
ocHoei ocobriugocmel nposisig, siki Moxnugo 3gpynysamu. CybmunysaHHsi Hadae 3moay ornmumisyeamu OOCiOXeHHs1 emionoeil,
rnamozaeHe3y, Npo2HO3y8aHHs ma peakuii Ha nikysaHHs1 xeopobu llapkKiHCoHa, OCKifbKU nidmurnu nosuHHi 8idobpaxamu OCHO8HI namo-
mopghonoeiyHi ma namogbizionoeidHi 8idMiHHOCMI MiX xeopumu. Y cmammi po3ensHymo, sKi niomunu xeopobu [lapkiHcoHa 6ynu
su3HayeHi Ha GaHull yac, y3aearlbHeHO 3a2allbHONPUUHAMI MOHAMMS ma PO3yMiHHS 38'A3Ky MK nidmurnamu ma rnpoepecy8aHHsIM
3axeoprosaHHs1. byno nposedeHo cucmemamuyHul 02150 cmamel 6asu 0aHux PubMed mix 2009 i 2020 pokamu, 8uKkopucmosyroqu
maki nowykosi mepmiHu: "Parkinson's disease subtypes”, "Parkinson's disease phenotypes" 3a nepiod ocmaHHix 10 pokie (2009-
2020). Y uia oensdosili cmammi 6yno obeogopeHO Haldyacmiwe susieneHi nidmunu xeopobu [lapkiHcoHa ma ix eiOmiHHI pucu. B
pesynbmami eusHa4eHo 12 cmamed, wWo eidrnogidarome guwe3a3Had4eHUM Kpumepism, ceped HUX 3 - 3 KnacmepHUM aHasi3oMm 0aHuXx.
Knacugbikayisi, 3acHosaHa Ha pyxosux ocobrueocmsx 3axeoproeaHHs, 3anporioHoeaHa Jancovic et al. ¢ 1990 p. 3anuwaemsbcs
HaunonynspHiwor i O0OHUHI (mpemop-0omiHaHmMHa ¢hopma, aKiHemuKko-puzioHa, 8oHa X - nocmyparnbHa HecmabinbHicmb 3 NopyueH-
HAM x00u ma 3miwaHa). [ocnidxeHHs, wo npoeodunucb 3a OOMOMO20K0 KlacmepHo20 aHarnizy 0aHux, He Maromb 8idmeoprogaHOCMi
Ha HesarnexHux subipkax i 3aHadmo cknadHi, wob ix MoxHa Oyro peaynspHO 8UKopucmosysamu 8 KhiHiyHit npakmuui. Kpim moeo,
MOKU MOYHO HEe3pPO3yMirlo, Yu MU MaemMo cripasy 3 nidmunamu Yu auwe 3 pisHUMu cmaodisiMu 3axeoprosaHHsl. TakumM YUHOM, 8U3HaYEHO,
wo icHyro4di memodu cybmurysaHHs X8opobu [NapkiHCOHa 3a J0rMOMO20t0 KnacmepHoO20 aHanisy 0aHux ma Knacugikaujii Ha MOMOoOpHi
niomunu He MOXHa 88axamu KOPEKMHUMU ma 3a2aslbHO8U3HaHUMU Yepe3 me, o xeopoba He € cmamuy4yHO | MauyieHmu MOXymb,
0cobnueo Ha paHHIX emarnax 3axeopro8aHHs, 3MiH08amu nidmur, xo4a Ha CbO200HIi Halbinbwy po3nosctodxeHicmpb i doci mae
po3nodin Ha MmomopHi nidmurnu. OyesudHo, wWo cybmurysaHHs nompebye SKMIOYEHHS IHWUX O3HaK (2eHeMUYHUX, MOJMEKYSPHUX,
Helposi3dyanizauiliHux) 8 aHari3 3axeoptosaHHsi Ha 000adyy A0 KiiHIYHUX Mposieis.

KnrouoBi cnoBa: xeopoba [lNapkiHcoHa, nidmurnu xeopobu lNapkiHcoHa, cybmunu xeopobu [lapkiHcoHa, cheHomunu xeopobu [MapKiH-
COHa, npoeHo3 xeopobu [llapkKiHcoHa.

noaTUnbl BONE3HU NMAPKUHCOHA: OB30P NNUTEPATYPbI

Hsiyenko I1. IO, Mockoeko I'. C.

AHHOTauun. bonesHb lNapkuHcoHa sieniiemcsi KIUHUYeCKU Heo0OHOPOOHOU, Kak u 6ombwUHCMEOo HelipodeeeHepamueHbix 3abonesa-
Hul, U uMeem WUpPOKUL CreKkmp MOMOPHLIX U HEMOMOPHbIX nposieneHul. B pside uccrnedosaHuli npednoxeHb! U onucaHbl Modmuribl
6onesHu lNapkuHCOHa Ha ocHoge ocobeHHocmel MposisreHul, KOmopble MOXHO cepyrnnuposamb. CybmurnupogaHue daem 803MOX-
HOCMb onmuMu3uposams uccriedosaHue 3muosio2uu, namoaeHesa, MPo2HO3UPOo8aHUe U peakyuu Ha fiedyeHue 6one3Hu [NapKuHCoHa,
rnockosnbKy nodmurisi A0/mKHbI ompaxkambe OCHOBHbIE NamomMmopghoioaudecKkue u namoghuluonoaudeckue pasnudus mexoy 60bHbIMU.
B cmambe paccmompeHo, kakue nodmurbsl 6one3Hu lNapkuHcoHa bbinu onpedesieHbl 8 Hacmosiwee epeMsi, 0606UWeHHO 0bLWEenPUHSI-
mble NOHAMUS U MOHUMaHue €es3u Mex0y nodmunamu u fpoepeccupogaHuem 3abonesaHusi. bbin nposedeH cucmemamuyecKkul
0630p cmameti 6a3bi 0aHHbIx PubMed mexdy 2009 u 2020 2o8amu, ucronb3ys makue rouckosble mepMuHbl: "Parkinson's disease
subtypes”, "Parkinson’s disease phenotypes” 3a nepuod nocnedHux 10 nem (2009-2020). B amoti o630pHolU cmambe obcyxdanuch
Haubornee Yyacmo obHapyxeHHble nodmurbl 6onesHu lNapkuHcoHa u ux omnau4yumersnbHble Yepmbl. B pe3ynbmame onpedeneHbl 12
cmamel, coomeemcmaylouue 8bllueyKasaHHbIM KpumepusiM, cpedu HuUx 3 - ¢ KracmepHbiM aHanu3om OaHHbiX. Knaccugukayus,
OCHOoBaHHasi Ha dsuzameribHbIX ocobeHHocmsx 3abonesaHusi, npednoxeHHas Jancovic et al. ¢ 1990 e. ocmaemcs nonynspHoOU u no
celi 0eHb (mpemop-0oMuHaHmHasi ¢hopma, akUHemuKo-puaudHasi, OHa xe - HecmabuslbHOCMb C HapyweHUeM noxo0Ku U cMewaH-
Has). UccnedosaHus, Komopbie npoeodusuchb C MOMOWbLIO KacmepHo20 aHanusa 0aHHbIX, He UMeom 0Crpou3soouMocmu Ha
He3aguCUMbIX 8bI60pKaxX U CHUWKOM CIOXHbI, YmMObbl UX MOXHO Obl10 peaynsipHO UCM0/b308amb 8 KIuHuU4Yeckol npakmuke. Kpome
Moeo, roKa MOYHO HEMOHSIMHO, Mbl uMeeM Aes10 ¢ NoOmunamu Unu mosbKo € pasnuyHbIMu cmadusmu 3abonesaHusi. Takum obpa3om,
onpedenieHo, YMo cyujecmeyrouue memoodbl cybmunuposaHusi 6one3Hu lNapKuHCOHa ¢ MOMOWbIO KriacmepHo20 aHanu3a 0aHHbIX U
Krnaccugukayuu Ha MOMOpPHbIe NoOmurbl Hesb3s cyumame KOPPEeKMHbIMU U 0bujenpu3HaHHbIMU U3-3a mo2o, Ymo 60ne3Hb He
cmamuyHa u nayueHmsl Mo2ym, 0CO6eHHO Ha paHHUX amanax 3aboneeaHusi, USMeHsImb nodmurl, Xomsi Ha ce200HS1 HaubobWYI0
pacrnpocmpaHeHHocmb U 00 cux rnop umeem OeneHue Ha MomopHsie nodmurbsl. O4egudHO, Ymo cybmunuposaHue mpebyem 8Koye-
Husi Opyaux rnpuU3HaKos (2eHemu4ecKux, MOMEKYNapHbIX, Helposu3yanusayuoHHbIX) 8 aHanu3 3abonesaHusi AOMONHUMENbHO K KITUHU-
YeCKUM [POSI8/IEHUSIM.

KnroueBble cnoBa: 6one3Hb [NapkuHcoHa, nodmunbi 6one3Hu lNapkuHcoHa, cybmuna 6one3Hu [MapkuHcoHa, ¢peHomurna 60ne3Hu
lNapkuHcoHa, npozHo3 6one3Hu lNapKuHCoHa.
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