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1-8 billion people of diverse ethnicities and cultures live in the Western Pacific Region. The increasing longevity of
populations in this region is a major contributor to the exponential increase in Parkinson’s disease prevalence
worldwide. Differences exist between Parkinson’s disease in the Western Pacific Region and in Europe and North
America that might provide important insights into our understanding of the disease and approaches to management.
For example, some genetic factors (such as LRRK2 mutations or variants) differ, environmental exposures might play
differential roles in modulating the risk of Parkinson’s disease, and fewer dyskinesias are reported, with some
differences in the profile of non-motor symptoms and comorbidities. Gaps in awareness of the disease and inequitable
access to treatments pose challenges. Further improvements in infrastructure, clinical governance, and services, and
concerted collaborative efforts in training and research, including greater representation of the Western Pacific Region
in clinical trials, will improve care of patients with Parkinson’s disease in this region and beyond.

Introduction

The prevalence of Parkinson’s disease was the fastest
growing of all the neurological disorders included in the
Global Burden of Disease, Injuries, and Risk Factors
Study (GBD; 61% increase in crude prevalence from
1990-2017), with population ageing contributing to much
of that growth.”” Asia will have more than 60% of the
world’s population aged at least 65 years by the 2030s and
China alone is projected to have around 5 million patients
with Parkinson’s disease by 2030, accounting for 60% of
patients with Parkinson’s disease.’

The Western Pacific Region (panel 1) is therefore poised
to account for the majority of patients with Parkinson’s
disease worldwide.? Furthermore, the past decade has seen
arapid increase in research output, with China, Japan, and
South Korea now ranking second, seventh, and tenth
globally in the number of Parkinson’s disease-related
scientific publications.” A picture is emerging of import-
ant differences in Parkinson’s disease in the Western
Pacific Region versus Europe and North America, such as
genetic and environmental causative factors, and clinical
presentation and management. An understanding of
these issues gives novel insights into the aetiology,
pathogenesis, natural history, and optimal treatment of
the disease in general, and guides effective planning of
medical resources. In this Review, we present a state-of-
the-art synthesis of the differences between the Western
Pacific Region and Europe and North America.

Epidemiology

Data for the incidence of Parkinson’s disease in the
Western Pacific Region are patchy, with a scarcity of door-
to-door surveys (needed to detect undiagnosed cases);
a few records-based studies after 2000 reported WHO
age-standardised incidences ranging from 6-7-26-9 per
100000 person-years.*” Figure 1 shows prevalence data
from studies done in high-income Western Pacific coun-
tries or territories,*™ and statistical estimations from
GBD 2017, standardised to the WHO World Standard
Population 2000 to adjust for differences in the age
structures of the different populations.
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Despite having among the highest life expectancies and
largest proportions of aged individuals in the world,"
Japan and Singapore (a multiethnic country consisting
primarily of Chinese, Malays, and Indians) had lower
prevalences of Parkinson’s disease compared with high-
income Oceanian countries (Australia and New Zealand)
and North America,"**" consistent with the findings of a
meta-analysis of 47 studies” reporting lower Parkinson’s
disease prevalence among 70-79-year-olds in Asia com-
pared with Europe and North America. By contrast with
the well known male predominance in Parkinson’s
disease (global age-standardised prevalence 1-4 times
higher in males),’ female predominance was reported in
Japan and Korea; possible reasons include the larger
disparities between sexes in life expectancy and smoking
rates in these countries.*”

Few studies have examined temporal trends in the
frequency of Parkinson’s disease.?® Studies in Japan,

Panel 1: The Western Pacific Region

The Western Pacific Region, one of six WHO-designated
regions, covers 37 member-states in Asia and Oceania,
stretching over a vast area, from China and Mongolia in the
northwest to New Zealand in the south, and several Pacific
Islands in the east. Asian countries or territories in the
Western Pacific Region include (in alphabetical order): Brunei,
Cambodia, China, Hong Kong, Japan, Laos, Macao, Malaysia,
Mongolia, Philippines, Singapore, South Korea, and Vietnam.
Oceanian countries or territories include American Samoa,
Australia, Cook Islands, the Federated States of Micronesia,
Fiji, French Polynesia, Guam, Kiribati, Marshall Islands, Nauru,
New Caledonia, New Zealand, Niue, Northern Mariana
Islands, Palau, Papua New Guinea, Pitcairn Islands, Samoa,
Solomon Islands, Tokelau, Tonga, Tuvalu, Vanuatu, and Wallis
and Futuna. Some of these countries are highly developed—
such as Japan, South Korea, Hong Kong, Singapore, and
Australia—but many are severely resource-constrained, with
a large treatment gap (ie, many people not receiving
appropriate treatment for their medical conditions).>*
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Figure 1: Prevalence of Parkinson's disease in the Western Pacific Region
All prevalence rates are per 100 000 population, standardised to the WHO World Standard Population 2000 (based on age-specific prevalences provided by each
study, with an assumption of no prevalent cases for unreported age strata). Parentheses indicate the age strata sampled by the study, year of survey completion,
and the number of individuals screened (in door-to-door surveys). Only studies with the year of survey completion from 2000 onwards®*° are shown (see appendix
for further details). Values shown in black are from records-based surveys. Values shown in blue are from door-to-door surveys or community screening. Values
shown in green are based on age-specific estimates provided by the Global Burden of Diseases, Injuries, and Risk Factors Study 2017." Figures for the population
aged =60 years were obtained from UN World Population Ageing 2017 data.” *Although not listed in the Western Pacific Region, Indonesia, Taiwan, and Thailand
are included because of their geographical and ethnocultural interconnectedness with other member states in this region. fOceanian countries or territories consist
of American Samoa, the Federated States of Micronesia, Fiji, Guam, Kiribati, Marshall Islands, Northern Mariana Islands, Papua New Guinea, Samoa,

Solomon Islands, Tonga, and Vanuatu. £The studies contributing to the North American meta-analysis used different case ascertainment strategies in diverse
geographical regions.”§, €], and || indicate serial data extracted from three different time-trend studies.*”

South Korea, and Taiwan showed increasing prevalence
over time, which could reflect population ageing, changing
environmental factors (eg, decreasing rates of smoking),
improvements in diagnosis, and improved survival of
patients with Parkinson’s disease.”” The incidence of
Parkinson’s disease was unchanged over 25 years in
Japan (1980-2004)° and increased in South Korea from

136 to 26-9 per 100000 person-years (age-standardised to
WHO World Standard Population 2000; 2004-2013);
opposing trends were observed between two Taiwanese
studies (2002-2009 and 2004-2011), probably due to
methodological issues.®

Geographical differences in the frequency of Parkinson’s
disease should be interpreted with caution due to
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methodological differences across studies (appendix
pp 1-5), such as differences in screening instruments
and participation rates in door-to-door surveys; and case-
ascertainment strategies, completeness of data sources,
and access to specialised health care in records-based
studies.** Many studies only surveyed populations above
an arbitrary age cutoff, possibly underestimating the
prevalence of Parkinson’s disease.* Further confounding
these assessments are the high rates (around 20-80%) of
undiagnosed Parkinson’s disease in the Western Pacific
Region due to limitations in health-care access and
the stigma of being diagnosed with the disease;*** and
the small sample sizes resulting in unrepresenta-
tive sampling.>**" However, despite these caveats, seven
records-based studies® and one door-to-door survey® in
Japan done between 1980 and 2007 across different metro-
politan and rural areas showed consistently lower pre-
valences (35-2-75-8 per 100000 individuals) compared
with studies done during a similar period in European and
North American countries (figure 1). Furthermore, studies
in the USA” and New Zealand’ have reported lower
incidences and prevalences of Parkinson’s disease in Asian,
Pasifika, and Maori ethnic groups compared with white
and Hispanic groups. However, there were no prevalence
differences among Asian races (Chinese, Malay, and
Indian) in a large study done in Singapore.® The lower
frequency of Parkinson’s disease in some Western Pacific
populations could be due to racially determined genetic
factors, or environmental exposures or cultural practices.***

Environmental or acquired factors

There is a scarcity of large epidemiological studies
of environmental factors and Parkinson’s disease in the
Western Pacific Region and any associations are probably
under-recognised and under-reported.**" Pesticides, the
strongest environmental risk factor linked to Parkinson’s
disease (particularly paraquat, organochlorines, organo-
phosphates, and rotenone)**** are widely used in this
region,**** with China being the largest pesticide producer
in the world (a study estimates 1-5-4-0 times greater
pesticide use than the global average).” Exposure to
solvents and metals®*** might have also contributed to the
increased incidence of Parkinson’s disease in China,
which has undergone rapid industrialisation over the past
generation.”

Factors such as diet, smoking, exercise, and diseases
other than Parkinson’s disease have also had an epidemi-
ological impact in the Western Pacific Region.*>*7-
Dietary intake of coffee, black or green tea, and dairy
products vary widely between countries and ethnic groups
in this region.*” A dose-dependent protective effect of
caffeine has been extensively reported,**” and some
Western Pacific populations have a high frequency of tea
drinkers. However, there is a possible differential effect
between black and green tea among Chinese individuals,
with only black tea being protective; researchers have
postulated that the protective effect of black tea might
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be mediated by upregulatory effects on oestrogen-related
pathways, whereas green tea might have downregulatory
effects.*"*®

There is a low prevalence and incidence of Parkinson’s
disease in New Zealand Maoris® that might partly relate to
their high smoking rates, as well as to the high prevalences
of gout and hyperuricaemia (which are associated with
potential protective effects, postulated to be due to the
antioxidant properties of uric acid).*** Smoking is also
very common in China, with one study of 66752 individuals
in 2014-15 reporting a 58-2% rate of current smoking
among men aged 40 years and older (although the rate in
women of the same age group is low, at 4.0%).” By
contrast, smoking has declined in many parts of Europe
and North America because of population health meas-
ures, leading investigators in the USA to increase the
projected 2040 figures for Parkinson’s disease by at
least 10%.”

Exercise is also associated with a reduced risk of
Parkinson’s disease.” Surveys of east Asian populations
(China, Japan, Singapore, and Taiwan) report lower levels
of physical activity than European and North American
participants.”® However, so far, no studies have shown an
association between a lack of exercise in Asian populations
and the subsequent development of Parkinson’s disease.

Asian people are at higher risk of type 2 diabetes, and
60% of patients with diabetes worldwide are Asian.” This
disease has also reached epidemic proportions in many
Pacific Island populations.” A meta-analysis of seven
population-based cohort studies involving more than
1.7 million individuals reported a 38% increased risk
of Parkinson’s disease in people with diabetes. Addi-
tionally, more than 60% of individuals with chronic
hepatitis C worldwide are Asian; this infection is also
associated with a 35% increased risk of Parkinson’s
disease.® Helicobacter pylori infection is highly prevalent
in developing countries and linked both to development
and worsening of Parkinson’s disease.”” Colonic micro-
biome changes in patients with Parkinson’s disease
(compared with control individuals without Parkinson’s
disease) have been reported in Japan, China, and Malaysia
(and also in white patients), with a possible but controver-
sial role suggested in Parkinson’s disease causation and
phenotype.” This field is complex and so far studies have
not assessed inter-ethnic colonic microbiome differences
in patients with Parkinson’s disease.

Future well designed research studies into the risk and
protective factors for Parkinson’s disease might help to
develop preventive interventions to reduce the future
burden of this disease, which might have to be tailored to
specific ethnocultural groups or geographical regions. For
example, concerns about health problems resulting from
pesticides have led to organochlorines and paraquat being
banned or phased out in China, but they continue to
be permitted in several Western Pacific countries or
territories citing insufficient evidence of a health hazard.”
However, the effects of environmental factors might have
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a long latency (eg, pesticide exposure taking place during
intrauterine life or early childhood),” and many decades
might be required before an environmental change will
modify the risk of Parkinson’s disease.” Currently,
evidence is probably sufficiently strong to promote
exercise and, arguably, moderate doses of caffeine, for
primary prevention of Parkinson’s disease."”

Genetics

Mutations in six genes (PRKN, PINK1, Dj1, LRRK2, SNCA,
and VPS35) have been conclusively linked to monogenic
Parkinson’s disease.” PRKN, the gene most commonly
implicated in autosomal recessive early-onset Parkinson’s
disease, was first discovered in Japan; the discovery has
increased the understanding of mitochondrial dysfunction
and protein degradation pathways in neurodegenerative
disorders.” Mutations in PINKI, the second most common
gene causing autosomal recessive early-onset Parkinson’s
disease, are also common in Japanese, Filipinos, and
Taiwanese people.® The MDSGene database” collates
all English-language reports of cases of monogenic
Parkinson’s disease. Although the MDSGene database has
limitations as it captures only published cases and some
data can be missing in the original descriptions, it is
currently the most comprehensive resource on monogenic
Parkinson’s disease, with stringent inclusion criteria and
full curation of clinical and genetic data by both specialists
in movement disorders and genetics.” Of all 2064 patients
carrying a possibly pathogenic mutation in one of the
confirmed Parkinson’s disease genes (PRKN, PINKI, DJ1,
LRRK2, SNCA, and VPS35), information on ethnicity is
available for 1048 (appendix pp 6,7). 250 (23-9%) of these
individuals are Asian, with PRKN accounting for the
largest fraction (n=166; 39-2% of all PRKN mutations
reported worldwide).” However, the 2064 MDSGene cases
account for only 1-4% of the approximate 150000 mono-
genic patients with Parkinson’s disease worldwide (assum-
ing that 2-3%” of the estimated 6-1 million cases globally’
are attributable to a single Mendelian genetic cause). Thus,
possible phenotypic differences such as age of Parkinson’s
disease onset or levodopa responsiveness might be ex-
plained by the preliminary nature of the observations and
the small numbers of patients included.”

Mutations in LRRK2 are the most frequent genetic
cause of Parkinson’s disease worldwide, with the most
common pathogenic mutation, Gly2019Ser, accounting
for 1% of sporadic and 4% of familial cases.” Gly2019Ser
is common in white patients, and is present in up to 20%
of Ashkenazi Jewish and 40% of North African Arab
patients; however, it is almost completely absent in
Asians.®* By contrast, Asian-specific variants are found
exclusively in selected populations.®* For example, the
LRRK2 Gly2385Arg and Argl628Pro variants are the most
common reported genetic risk factors in Chinese indi-
viduals (each variant detected in around 5-10% of patients,
versus around 2-5% in controls without Parkinson’s
disease).®” Gly2385Arg, but not Argl628Pro, is also

common in Japanese and Korean individuals, whereas the
reverse is true for ethnic Thai people.”®” These variants
are absent or rare in white people and in other Asian
groups such as Indian people.”* Besides the association
with Parkinson’s disease development, these mutations
might also confer earlier disease onset® and faster motor
progression compared with mutation-negative patients
(whereas milder progression is seen with Gly2019Ser).*

The glucocerebrosidase gene (GBA) is also commonly
implicated in Parkinson’s disease. The GBA Leu444Pro
mutation has been associated with a more aggressive
phenotype (including greater cognitive dysfunction) than
other GBA mutations in white individuals,” but needs to
be investigated further in other groups, including Chinese
and Japanese individuals in whom this mutation is
common (accounting for 62-1% of GBA mutations in a
meta-analysis of 6536 Chinese patients).**** Conversely, the
GBA Asn370Ser mutation is rare in Chinese and Japanese
populations but common in white individuals.”

Mutations in CHCHD2 were first identified in late-onset
autosomal dominant Parkinson’s disease in Japanese
populations, and have been reported primarily in other
Asian populations, including mainland and Singaporean
Chinese people.*®” This gene encodes a mitochondrial
protein and its study might provide new insights into the
pathogenesis of Parkinson’s disease.”

Because monogenic forms of Parkinson’s disease are
rare, a polygenic model has been proposed to explain the
genetic contribution to most cases of Parkinson's disease”
(Western Pacific Region candidate gene association
studies, genome-wide association studies, and meta-
analyses; appendix pp 8-12). Genome-wide association
studies in sporadic Parkinson’s disease showed strong
associations with certain loci (SNCA, LRRK2, and MCCC1)
in both European and Asian patients with Parkinson’s
disease.” However, allelic heterogeneity occurs at LRRK2
in east Asian patients, and European risk variants at
six other loci, including MAPT and GBA-SYT11, were non-
polymorphic or very rare, suggesting differences in the
genetic contribution to Parkinson’s disease between
European and Asian populations.”” Other studies have
highlighted that inter-ethnic differences in regional
linkage disequilibrium patterns at these loci might
account for variances in studies between Europe and
North America and the Western Pacific Region. With the
advent of targeted therapies, an improved understand-
ing of the genetic and mechanistic factors underlying
Parkinson’s disease is becoming increasingly important,”
and genetic differences between populations of the
Western Pacific Region imply that successful disease-
modifying therapeutic approaches might have to differ
from those in European and North American patients.

Clinical features and comorbidities

Motor response complications

Over time, because of a combination of disease pro-
gression and treatment (particularly levodopa at higher
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Population Number of Number of Number of specialist ~ Universal Deep brain Apomorphine Levodopa-carbidopa
(millions)  neurologists* individuals in neurologists; and availability of  stimulation infusion intestinal gel
population per number of specialist  oral levodopa$§
neurologistt neurosurgeons¥
Available  Widely Available ~ Widely  Available ~ Widely
usedq usedq] usedq
Australia 25 500 50000 51,17 Yes Yes Yes Yes Yes Yes Yes
Cambodia 16 11 1455000 0;0 No No No No No No No
China 1379 20000-100000 14000-69 000 500; 200 Yes Yes Yes No No No No
Hong Kong 7 126 56000 14,7 Yes Yes Yes Yes No No No
Indonesial| 264 2470 107000 1;3 Yes Yes No No No No No
Japan 127 5925 21435 930; 520 Yes Yes Yes No No Yes Yes
Laos 7 4 1750000 0;0 No No No No No No No
Malaysia 32 102 314000 14; 4 Yes Yes No Yes No No No
Mongolia 3 300 10000 4;0 Yes No No No No No No
New Zealand 5 46 109000 4;2 Yes Yes Yes Yes Yes No No
Philippines 103 535 193000 10;3 Yes Yes No Yes No No No
Singapore 6 103 58000 12,4 Yes Yes Yes Yes No No No
South Korea 51 2185 23000 50; 40 Yes Yes Yes No No No No
Taiwan|| 24 1141 21000 50; 22 Yes Yes Yes No No No No
Thailand|| 69 800 86000 20;10 Yes Yes No Yes No Yes No
Vietnam 93 300-500 186 000-310000 51 Yes Yes No No No No No
In most instances, official data were unavailable and information was obtained via personal enquiries of leading neurologists in the respective countries or territories. Only countries or territories with populations
>3 million were included for pragmatic reasons; data from the Pacific Islands (many having populations <20 000) were unavailable. *There is substantial variation in the definition of neurologists from country to
country and even within the same country, with some practitioners registered as such not having undergone formalised neurology training (eg, in China), or some who received training over a relatively limited
duration (eg, 1year inVietnam). tNumbers rounded to the closest thousand. £For the purpose of this Review, specialists were defined as neurologists who had undergone =6 months of further training in
movement disorders after completing general neurology training; or neurosurgeons who had undergone =6 months of further training in neuromodulation after completing general neurosurgical training. For
Japan, the numbers were derived from membership of the Movement Disorder Society of Japan and the Japan Society for Stereotactic and Functional Neurosurgery, respectively. SUniversal availability of oral
levodopa was defined as wide availability of the drug in both urban and rural settings plus affordability according to the WHO definition (by which the lowest paid unskilled government worker should not have
to spend more than 1 day’s wages to purchase a 30-day supply of any standard treatment regimen, which could be a generic version). fWidely used device-aided therapies were defined as those that treating
neurologists in urban centres of the country were able to provide to patients on a routine clinical basis, regardless of their socioeconomic background, because they were covered wholly or in large part by public
health financing or insurance. ||Although not listed as Western Pacific Regions, we have tabulated data for Indonesia, Taiwan, and Thailand as well, because of their geographical and ethnocultural
interconnectedness with other member states in this region.
Table 1: Management and care of patients with Parkinson’s disease in Western Pacific countries or territories

dosages),”* motor fluctuations and dyskinesias develop in
a majority of patients, often substantially impairing their
function and health-related quality of life.”* Lower rates of
motor complications have been reported in Western
Pacific Region populations,”* probably because of the
generally lower levodopa dose used compared with Europe
and North America.” In two large prospective surveys of
patients with Parkinson’s disease recruited from tertiary
centres in China (n=1558* and n=901*), only 8-5-10-3%
had dyskinesias (disease duration 4-2-5-4 years). Even
among patients with disease duration of at least 11 years,
rates of dyskinesias and motor fluctuations were only
18-1% and 42-2%* (compared with around 10% of
levodopa-treated patients per year who develop dyskinesias
and motor fluctuations in European and North American
countries).”* Lower rates of dyskinesias were also reported
in a retrospective study from Japan (n=1768; after 5 years,
10 years, and 15 years, dyskinesias developed in 8-4%,
35-1%, and 62 -8%, and wearing-off in 21-3%, 59-4%, and
73.2%, respectively).*

Younger age is associated with increased risk for motor
complications,” but this variable does not appear to be
confounding, since the average age of disease onset

www.thelancet.com/neurology Vol 18 September 2019

was 60-61 years in the Chinese studies** and 57-2 years
in the Japanese® study (ie, fairly typical of cohorts followed
in specialist clinics). Some under-ascertainment is also
likely, particularly in retrospective studies;* ideally,
patients should be directly observed by movement
disorder specialists during the ON-medication period
using a specific dyskinesia rating scale, which was done in
one of the two Chinese studies.*

Non-motor symptoms

In common with patients with Parkinson’s disease in
Europe and North America, studies in the Western Pacific
Region have shown a high frequency of non-motor
symptoms and a strong negative effect on health-related
quality of life,**” but with some possible differences in the
profile of non-motor symptoms. One study showed
patients of Asian ancestry to have a much higher rate of
asthenia (a generalised sense of weakness) than Hispanics
and Africans.” Constipation might also be more common
in Asian patients (70% in Chinese versus 16-58% in
European and North American patients, using the
Non-Motor Symptoms Questionnaire), and the frequent
use of anticholinergics might be a contributing factor.”**<
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Figure 2: Factors that might affect the development of Parkinson'’s disease, the expression of motor and non-motor symptoms, and quality of life

The figure shows the genetic, demographic, ethnocultural, medical, and psychosocial factors that might have a differential effect. Selected factors or features are
portrayed (clockwise from top left): colonic microbiome and Helicobacter pylori infection; pesticide exposure; various ethnic or cultural groups (Muslim Indonesian or
Malay, Indian, Vietnamese, east Asian [Chinese, Japanese, or Korean], white Australian, and Maori); lifestyle habits (consumption of milk and green tea, and cigarette
smoking); gambling slot machines; cost of medical treatment including deep brain stimulation; stigma of having Parkinson’s disease; support groups;
complementary and alternative medicine treatments (acupuncture, Mucuna pruriens, and tai chi); levodopa-induced dyskinesias; comorbidities (cerebral small vessel

disease and osteoporotic hip fracture); DNA; and the nigrostriatal synapse.

Lower rates of impulsive-compulsive behaviours (such as
hypersexuality and pathological gambling) than in Europe
and North America have been reported in studies
particularly from China and Taiwan (3-5-7-0% vs 13-6%),
probably reflecting the lower doses of dopamine agonist
used compared with Europe and North America. "
Longitudinal European and North American studies
indicate even higher figures of impulsive-compulsive
behaviours; eg, a 46% 5-year incidence in a French
multicentre study (411 patients with Parkinson’s disease).”
There is a lower rate of restless legs syndrome among
Asian patients than in white patients, similar to obser-
vations in populations without Parkinson’s disease.” The
development of restless legs syndrome in white people is
strongly affected by genetic factors and connected to
changes in dopaminergic signalling and brain iron

metabolism;* these factors are only beginning to be
studied in Western Pacific Region populations.® Prodromal
Parkinson’s disease is an area of intense research interest,
since it offers a window of opportunity to test disease-
preventive treatments.®* Preliminary findings suggest
that the evolution of rapid-eye-movement sleep behaviour
disorder into a clinical synucleinopathy might be slower in
Japanese patients than in white patients.*

Management

Gaps in awareness and knowledge

Studies in the Western Pacific Region have shown major
gaps in knowledge among patients, caregivers, health
practitioners and the general public regarding Parkinson’s
disease,””" with implications for health-seeking behavi-
ours and access to appropriate treatment, adherence to
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therapy, and patient and caregiver self-efficacy.”” Examples
include misconceptions that all patients with Parkinson’s
disease have tremor and that Parkinson’s disease is
usually familial.® Non-motor symptoms are poorly rec-
ognised among patients and caregivers, and up to a third
of Asian patients and caregivers believe that Parkinson’s
disease is curable (compared with 15% of Australian
respondents).” The heterogeneity and complexity of
Parkinson’s disease in clinical presentation and treatment
response pose a barrier to patients’ and caregivers’ under-
standing of the disease.”” Knowledge and perception of
Parkinson’s disease are also affected by education level,
socioeconomic status, language barriers, and cultural
beliefs,*” which vary widely between different Western
Pacific populations; thus, educational programmes need
to be locally relevant, culturally sensitive, and tailored

towards the different gaps in knowledge in individual
countries and territories.®

Pharmacological treatment

Oral levodopa, the mainstay treatment for motor features
of Parkinson’s disease, is still not universally available in
some Western Pacific countries, such as Cambodia and
Laos (table 1), and several studies indicate that Parkinson’s
disease medications are generally used at lower doses in
the Western Pacific Region than in Europe and North
America.”* A study of around 4000 Japanese patients
with Parkinson’s disease (mean disease duration 9- 3 years)
reported a mean levodopa dose of 382 mg/day; a follow-up
study 5 years later showed that the mean dose remained
relatively low at 421 mg/day.” Large epidemiological
studies in tertiary centres in China (n=1558* and n=901%)

Key features of Parkinson’s disease in the Western Pacific Region
and differences compared with Europe and North America

Areas of uncertainty, clinical implications, and challenges and opportunities

Epidemiology A lower prevalence of Parkinson’s disease has been reported in
some Western Pacific populations;*¢°*> Japanese and Korean
studies suggest a female predominance, in contrast to the higher

male prevalence reported elsewhere.>®’

Pesticide exposure,®**** reduced physical activity,**>*

diabetes, 5% hepatitis C virus infection,** and Helicobacter pylori
infection®* might differentially increase risk of Parkinson’s disease
in this region; protective factors could include high rates of smoking
(especially among men)®*5%22 and tea consumption,®*** and
lower consumption of dairy products.®**>

Genetics PKRN, PINK1, LRRK2, GBA, and CHCHD2 mutations or variants are
more common or distinctly different in this region.»*"* The most
obvious difference relates to LRRK2: Asian-specific Gly2385Arg or
Arg1628Pro variants are common in Chinese, Japanese, Korean,
and Thai individuals, but rare in white individuals (whereas the
converse is true for the Gly2019Ser mutation).”?*

According to the MDSGene” analysis, patients from east Asia
(China, Japan, South Korea, and Taiwan) with PRKN mutations have
aslightly earlier age at onset compared with those from France,
Italy, Portugal and Spain (median 30 vs 32 years). All 85 east Asian
patients with available data responded to levodopa while only a few
European patients (three [3-8%] of 79) had no or minimal response.

Fewer Asian patients or caregivers have a positive attitude towards
the potential medical benefits of genetic testing (32-42%, vs
85-92% of Americans).”

Differential diagnosis There are unique Asian forms of parkinsonism (eg, XDP in Filipinos);
SCA2 can present with a pure Parkinson’s disease phenotype in

Koreans, Chinese, and Japanese'” (appendix pp 13-15).

Clinical features Dyskinesias and motor fluctuations occur at lower rates in this
region,”* probably partly caused by lower levodopa dosages
used, > and possibly related also to the high frequency of

amantadine use. %

Some non-motor symptoms might be more common

(eg, constipation).**** Generally lower rates of
impulsive-compulsive behaviours have been reported, possibly
related to lower dopamine agonist dosages used.®** There is a low
prevalence of restless legs syndrome in some Parkinson’s disease
populations in the Western Pacific Region.”

Comorbid diabetes,** cerebral small vessel disease,**** and
osteoporosis™® are highly prevalent in the Western Pacific Region.

Further population-based studies are needed to accurately define the true incidence and
prevalence of Parkinson’s disease in the Western Pacific Region, including the less-developed
countries or territories where epidemiological data are sparse or non-existent (figure 1).2>¢#
To enable valid comparisons to be made, different populations should be studied using the
same case-finding methods and diagnostic criteria.

Prospective cohort studies on risk or protective factors are needed to understand disease
causation and help identify preventive interventions that might need to be tailored to specific
groups.” Ongoing studies such as the Singapore Chinese Health Study” and the Shanghai
Women's Health Study,* each involving around 60 000-70 000 individuals, are anticipated to
provide greater clarity on the role of risk and protective factors for Parkinson’s disease.
Meanwhile, reducing pesticide exposure, increasing exercise, and moderate caffeine
consumption can be advocated.**

Future disease-modifying therapeutic approaches might have to differ from those used in
European and North American patients. For example, although LRRK2 kinase inhibitors might
prove useful in patients with the Gly2019Ser mutation (in whom kinase activity is increased by
around two times), it has been variously reported that the Gly2385Arg mutation is associated
with reduced (by 40-50%) or increased kinase activity, and possibly acts through destabilisation
of LRRK2 protein, pro-apoptotic effects, or other hitherto unknown mechanisms.”*#

Possibly explained by the preliminary nature of the observations and the relatively small
numbers of patients included in the database” to date. Further studies of genotype-phenotype
correlations as well as gene-gene or gene-environment interactions are needed.”

Attitudes are likely to change if or when genetics-based targeted treatments are proven effective.

These conditions are important to know globally (eg, XDP might be encountered in European
and North American populations™ and elsewhere, since >10% of the Filipino population
[>10 million people] live outside the Philippines in >100 countries).

Inter-ethnic genetic variations in metabolising enzymes, such as catechol-O-methyltransferase
and monoamine oxidase B, and in dopamine turnover have been largely unexplored.** |t
has been suggested that treatment with levodopa at a dose not exceeding 400 mg/day can
reduce the risk of motor complications;* however, using less levodopa in an attempt to avoid
motor complications (and the need for expensive or often-unavailable device-aided therapies)
has to be carefully balanced against under-treatment of parkinsonian features.”>”7#

Comparative studies between different ethnocultural groups or geographical regions are
scarce;* therefore, differences in non-motor symptoms profile are inconclusive and require
further study, which should also investigate the underlying basis for such heterogeneity.*

These comorbidities add substantially to disease burden; eg, axial motor and cognitive
impairment that are difficult to mitigate.”*** These conditions are only beginning to be
appreciated by the Parkinson’s disease community and deserve particular attention both in the
clinicand in research.

(Table 2 continues on next page)
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Key features of Parkinson'’s disease in the Western Pacific Region
and differences compared with Europe and North America

Areas of uncertainty, clinical implications, and challenges and opportunities

(Continued from previous page)

Management Oral levodopa is not universally available (eg, in Cambodia and
Laos); access to device-aided therapies is limited in many Western

Pacific countries or territories (table 1).24727779-82

ccess to multidisciplinary or interdisciplinary care for Parkinson’s
A t Itid linary terd | for Parki f
disease?* s [imited.

Complementary and alternative medicine treatments, including
acupuncture, traditional massage, tai chi, Mucuna pruriens and other
herbal preparations, are popular, offering a culturally relevant and
holistic approach that many patients desire."

Psychosocial There are major gaps in knowledge (eg, confusing Parkinson’s
disease with ageing, poor recognition of non-motor symptoms,
and beliefs that alternative treatments can cure Parkinson’s

disease).®7

Some Western Pacific countries or territories (eg, Cambodia and
Laos) have no community support groups.

Visible movement abnormalities (eg, tremor, dyskinesias), drooling,
and communication and mental difficulties contribute to stigma,
a key determinant of HRQOL.”

Training and Research There is a major shortage of clinicians with Parkinson’s disease
expertise, including movement disorder specialists, neurologists,
and neurosurgeons in developing Western Pacific countries or

territories (table 1).24727

The Western Pacific Region remains poorly represented in clinical
trials®** and observational cohort studies.”

Where oral levodopa is not available, this needs to be urgently prioritised. The cost of
device-aided therapies remains too high to be covered by government-funded health insurance
in most Western Pacific countries or territories.**7>777 Efforts to heighten awareness of these
treatment modalities among patients and physicians are also needed to improve appropriate
use of these treatments.”

There is poor awareness in many parts of the health-care community of the challenges or needs
of patients with Parkinson’s disease and their caregivers.”**® There is a major shortage of
nurses and allied health therapists with specific expertise in Parkinson’s disease in the region.*®
Health economic studies are needed in the Western Pacific Region to assess the
cost-effectiveness of management by specialist professionals.*®

High-quality studies are scarce and have produced mixed results (eg, for tai chi);?#*°7 these
treatments need to be tested in the same rigorous manner as for conventional therapies.**
Mechanistic or molecular studies are also needed.

Ongoing educational initiatives are needed, eg, free patient leaflets in multiple languages by
the Movement Disorder Society;"® numerous local guides or materials have also been published
and continue to be updated.®

There might be opportunities for more well established support groups to assist their peers in
underdeveloped areas; such efforts might be facilitated through networking or advocacy events
(eg, those organised by the WPC or APPA).

Stigma related to tremor might contribute to the wide usage of anticholinergics in this
region.**>* By contrast with disorders such as epilepsy, research on stigma in Parkinson’s
disease is scarce,” and there are no comparative studies between different ethnocultural groups
or geographical regions.

The Movement Disorder Society has an active Asian-Oceanian section that has supported
around 40 teaching courses. Centre-to-centre training and visiting trainee grants for clinicians
or scientists are funded with prioritisation of underserved areas. Other bodies (eg, the WFN,
IAPRD, and WPC) have also contributed to education, research and advocacy. Further studies
are needed to accurately project the number of Parkinson'’s disease clinicians required in the
Western Pacific Region.

Improvements in health-care database management (eg, electronic medical records,
systematic patient data collection, and national registries) and training in good clinical practice
and clinical trials methodology to ensure integrity of data are needed. There should be more
validated translations of rating scales or questionnaires (eg, currently the Movement Disorder
Society’s Unified Parkinson’s Disease Rating Scale is available in only four Asian languages, vs 14
from the European or Mediterranean region).™”

XDP=X-linked dystonia-parkinsonism. SCA2=spinocerebellar ataxia type 2. WPC=World Parkinson Coalition. APPA=Asian and Pacific Parkinson Association. HRQOL=health-related quality of life. WFN=World

Federation of Neurology. IAPRD=International Association of Parkinsonism and Related Disorders.

Table 2: Summary of Parkinson’s disease in the Western Pacific Region
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reported similar average levodopa doses of 375-413 mg/day
(disease duration 4-2-5-4 years), as did smaller studies
from Malaysia,” Singapore,” and Thailand.” Studies of
patients from the Western Pacific Region with more
advanced disease recruited for entacapone therapy to treat
wearing-off symptoms and amantadine to treat dyskinesias
used lower levodopa doses (440 mg/day) than those used
by their European or North American counterparts
(570-860 mg/day).*** Additionally, Korean, Japanese, and
Taiwanese patients undergoing preoperative assessment
for deep brain stimulation are generally on lower
medication doses than European and North American
patients.”? Studies suggest that the use of lower medica-
tion doses is partly because of intolerance to side-effects
(either actual or anticipated), such as nausea, postural
giddiness, dyskinesias, or hallucinations;”*” patients are
also frequently reluctant to increase medication due
to concerns regarding possible toxicity of synthetic
chemicals and financial costs.”” However, only a few

studies have specifically explored these patient con-
cerns, highlighting an area requiring further research
eﬂ'orts.72,74776

Physicians are concerned about higher doses con-
tributing to the development of disabling motor com-
plications, and there is little access to device-aided therapies
(deep brain stimulation and infusions of dopaminergic
drugs) in many parts of the Western Pacific Region.”*
A smaller body size®® and poor physician familiarity
with drugs™” might lead to the selection of inade-
quate, excessively low doses (eg, a blanket maximum of
300 mg/day of levodopa).” Motor symptoms should not be
under-treated, particularly if these affect patients ability to
function and work.” Under-treatment might also partly
account for differences in frequencies of non-motor
symptoms such as asthenia.*

Western Pacific physicians also widely prescribe
anticholinergics for Parkinson’s disease symptoms such as
tremor. 561 (38-6%) of 1453 patients in a Japanese study
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received trihexyphenidyl;* additionally, academic hospitals
in China (n=901)* and South Korea (n=1762)" reported
anticholinergic usein 17-4-18 - 8% of patients. Amantadine,
which seems to have anticholinergic properties, is also
widely used (around 40% frequency in some studies),***
even for early-stage Parkinson’s disease, whereas in Europe
and North America amantadine is generally reserved to
treat dyskinesias.*® This possibly contributes to the low
reported incidence of dyskinesias in the Western Pacific
Region.”* Factors underlying the widespread use of
anticholinergics include low cost, particularly in low-
income and middle-income countries (although, in Japan
and Korea, costs for Parkinson’s disease medications are
largely covered by government-funded health insurance);
anticholinergics can also sometimes produce positive
benefits beyond those provided by dopaminergic drugs,
such as alleviating tremor or stiffness.® It is our general
impression that patients and families in Asian soc-
ieties tolerate tremor poorly, which is a highly visible
and stigmatising feature of Parkinson’s disease. Anti-
cholinergic medications have been linked with cognitive
decline as a short-term adverse effect, and there is also
evidence suggesting a higher risk of dementia,** although
it is possible that adverse effects are mitigated by the use of
lower doses.** Whether Western Pacific populations have
better tolerance to anticholinergic drugs than patients
from Europe and North America has not been studied.
Selegiline is also widely prescribed in the Western Pacific
Region®¥ and, in addition to having a mild sympto-
matic effect on motor features, has been suggested to
slow symptom progression, with longer transition times
to Hoehn and Yahr stage IIL.¥ Zonisamide and istra-
defylline are primarily used in Japan as adjunct treat-
ments to levodopa, generally with modest efficacy;*
these agents are rarely used for Parkinson’s disease in
Europe and North America.

There are some differences in the treatment of
non-motor symptoms in the Western Pacific Region
compared with Europe and North America, although the
approach is similar in general.”® Surprisingly, olanzapine
was the most commonly selected antipsychotic in surveys
of physicians or neurologists from China,” probably due to
insufficient awareness of evidence that it can aggravate
parkinsonism.* Further studies are required to determine
the prescription patterns of other typical and atypical
antipsychotics in the Western Pacific Region. Another
possible regional difference in treatment is that some of
the newer and costlier treatments for non-motor symptoms
(eg, pimavanserin for psychosis, now widely used in the
USA)** are unavailable in many Western Pacific countries
and territories.

Despite differences in the doses and patterns of pharma-
cological treatments, there are no reported differences in
the rates of disease progression (eg, the time taken to
reach Hoehn and Yahr stage III [ie, postural instability] in
the ON-medication state)**" and death (eg, standardised
mortality ratios at 10 years)**** between patients in the
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Panel 2: Comorbidities

Despite their lower body-mass index (BMI), Asian individuals have a similar or higher
prevalence of diabetes than white individuals.” Diabetes in Parkinson’s disease has been
associated with worse postural instability, gait difficulty, and cognitive decline.”® Studies
assessing the effects of glycaemic control on Parkinson’s disease outcomes have not yet
been done; however, optimising glycaemic control to an individualised glycated
haemoglobin A, (HbA, ) target appears prudent. Additionally, preliminary data suggest a
possible disease-modifying effect of antidiabetic drugs on Parkinson’s disease, now an
area of great interest for researchers.*

The prevalence of cerebral small vessel disease is also high in older Asians (mean age
70.1years; up to 46-2%), and some subtypes (eg, confluent white matter hyperintensities
on brain MRI) are suggested to be more prevalent in Chinese individuals than in white
individuals."** Although studies are conflicting in terms of whether patients with
Parkinson'’s disease have a higher risk of cerebrovascular disease than those without, ™
comorbid cerebral white matter disease might be a greater determinant of axial motor
impairment (eg, balance disturbance) than nigrostriatal dopaminergic denervation in
patients with Parkinson’s disease, emphasising the importance of controlling
cardiovascular risk factors.*****

Patients with Parkinson’s disease also have a higher risk of fractures, particularly hip
fractures, than age-matched controls, both because of higher rates of osteoporosis
(eg, due to immobility and low BMI)®* and falls.**® Population studies have reported higher
age-standardised incidences of hip fractures (a useful surrogate for determining the
global burden of osteoporosis) in certain east Asian countries and territories such as
Taiwan, Singapore, and Hong Kong than in the USA and some European countries;
however, there are no comparative studies of Parkinson'’s disease populations from
different geographical regions. Tools are available for screening and managing
osteoporosis, including national and population-specific guidelines (eg, for east Asian
populations).’* There is evidence that patients receiving specialised Parkinson’s disease
care from neurologists and expert physiotherapists are less likely to sustain bone
fractures, including hip fractures.”*

Western Pacific Region and those in Europe and North
America. However, Western Pacific populations are poorly
represented in clinical trials.** In two evidence-based
reviews of studies published between 2011 and 2016, fewer
than 20% of Parkinson’s disease drug trials were done in
this region.** This is an important issue, since there
might be inter-ethnic differences in drug metabolism,
therapeutic responses, and adverse effects.”* A Japanese
randomised controlled trial, for example, showed that
entacapone used to augment levodopa effect was equally
effective at half the standard dose (100 mg), with fewer
adverse effects compared with the standard dose of
200 mg;* accordingly, this is the initial dose used in Japan
and by some practitioners elsewhere in the Western
Pacific Region.”

There are important caveats to consider before defini-
tive conclusions can be drawn about pharmacologi-
cal therapies for patients with Parkinson’s disease in
the Western Pacific Region. Geopolitical and financial
constraints and local subsidies frequently decrease the
availability of Parkinson’s disease drugs and affect their
usage patterns.””” Large-scale epidemiological drug sur-
veys are currently limited to the larger countries such as
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Panel 3: Complementary and alternative medicine

Although the use of complementary and alternative medicine is widespread among
patients with Parkinson’s disease worldwide, its prevalence is substantially higher in Asia
than in Europe and North America (61-76% vs 26-40%)." Reasons include cultural
history (many traditional treatments having originated in Asia hundreds or thousands of
years ago), perceived effectiveness and safety, easy access, lower cost, good
therapist-patient relationship, and a desire for a more holistic approach to health care.”

Tai chi, a traditional mind-body exercise originating from China, is popular in the Western
Pacific Region; a randomised trial with 195 patients showed an improvement in balance
and reduced falls with tai chi compared with resistance training or stretching.®* A smaller
subsequent study from China of 40 individuals reported positive effects on motor
function, but there was no significant improvement in balance (the primary outcome).

Acupuncture is extremely popular and has been a key component of traditional Chinese
medicine for many centuries; so far, however, trials of acupuncture in patients with
Parkinson’s disease have not shown benefits on motor or non-motor outcomes over and
above the effects of sham treatment.®***** Although acupuncture in this population is
generally safe, complications such as pneumothorax and spinal cord trauma have been
rarely reported.®***® Cupping and moxibustion (application of heated glass cups to create
suction, or burning of dried mugwort herb, on particular points on the body) are thought
to work along similar principles as acupuncture, but there are no high-quality studies of
these techniques in patients with Parkinson’s disease. A single-blinded trial of traditional
massage in 60 patients reported benefits;* however, further evidence is still required.™

Mucuna pruriens, a tropical legume used in Indian ayurvedic medicine since ancient times,
contains levodopa and was suggested to be effective in a double-blind crossover trial
involving 18 patients with Parkinson’s disease.”” However, an analysis of commercial
preparations showed that these contained widely varying concentrations of levodopa,
deviating by 6-141% of individual label claims, which could potentially result in
unintentional under-treatment or over-treatment of patients, or compromise the results
of scientific studies on Mucuna pruriens products.™

Generally, studies of Chinese herbal medicines have been poorly undertaken, without
randomised blinded assessments and standardised outcome measures.” In a randomised
placebo-controlled trial with 111 individuals, the Chinese herbal formula Jiawei-Liuvjunzi
Tang improved mood, cognition, and constipation; however, the primary outcome
measure of Movement Disorder Society Unified Parkinson’s Disease Rating Scale Part |
score (ie, non-motor experiences of daily living) was not improved.” Yokukansan is a
herbal mixture used in Japan and is reported to be well tolerated and efficacious for
hallucinations, anxiety, and apathy, but studies in Parkinson’s disease were open-label."*

Strong placebo effects are observed in Parkinson’s disease and encouragingly
complementary and alternative treatments have begun to be studied scientifically;*#*°
however, high-quality clinical trials with adequate sample sizes, and basic mechanistic
and molecular studies are needed to provide an evidence-based rationale for their use.

China,** Japan,” and South Korea,” and data from
smaller countries are not available for comparison, or
might not be generalisable because of small sample

sizes.”** Between-study heterogeneity (eg, recruitment of

predominantly younger patients® who generally show
slower progression and fewer axial features, including
postural instability, compared with older patients)™ is also
an important consideration when drawing conclusions
from these studies. Overall, there is a need for better
education and establishment of more collaborative net-
works, especially because global listing of cohort studies
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of Parkinson’s disease showed that less than 10% of
studies originated from the Western Pacific Region.”

Device-aided therapies

The financial burden of Parkinson’s disease, already
heavy in high-income countries,” is even more acute in
countries where public health financing and medical
insurance coverage are scarce, resulting in patients
having to pay privately for treatment.**” Thus, most
patients in the Western Pacific Region have poor access
to deep brain stimulation, and even poorer or no access
to infusion therapies compared with patients in Europe
and North America (table 1). Deep brain stimulation and
infusion therapies can substantially improve motor com-
plications and health-related quality of life at a point in
the disease course when further adjustments of convent-
ional medications yield little benefit.” It is estimated that
more than 150000 patients with Parkinson’s disease have
undergone deep brain stimulation worldwide;” generally,
around 5-10% of patients attending movement disorder
clinics in high-income countries undergo deep brain
stimulation.® Some high-volume deep brain stimulation
centres are available in China, Japan, South Korea, and
Australia;®*” however, in the Philippines (where deep
brain stimulation costs seven to 11 times the average
annual family income), only 21 patients (0-04%) of an
estimated 60000 patients' with Parkinson’s disease
received deep brain stimulation between 2006 and
2016.” In Hong Kong, 25 (0-17%) of an estimated
15000 patients underwent deep brain stimulation
between 2009 and 2012;® and a Singaporean study docu-
mented use of deep brain stimulation in 1-8% of around
1800 patients.” The low use of deep brain stimulation
might partly reflect poor physician awareness of the
benefits of the procedure,” late referrals, and a general
fear among patients of so-called Western treatments for
Parkinson’s disease,” and might affect outcomes, which
typically correlate with the experience of the centre doing
the procedure.”

Health-care resources and facilities

Patients with Parkinson’s disease benefit from specialty
care, which is associated with fewer admissions to hos-
pital for Parkinson’s-related complications (eg, psychosis
and traumatic injury) and improved survival.”” There is a
major shortage of specialists with advanced training
in Parkinson’s disease in many parts of the Western
Pacific Region. Of the countries and territories listed in
table 1, almost half have fewer neurologists than the
recommended minimum of one per 100000 popula-
tion (for comparison, the ratio in the USA is around
one per 20000).” The benefits of multidisciplinary or
interdisciplinary management of Parkinson’s disease have
been increasingly recognised,™ but descriptions of
such care in the Western Pacific Region are scarce.”
Barriers to the delivery of comprehensive care include
insufficient expertise among health-care professionals
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and inadequate financial support for a multidisciplin-
ary approach.**™ Successful implementation of multi-
disciplinary management in the Western Pacific Region
will require not only concerted collaborative efforts
between neurologists and allied health-care professionals,
but also improvements in the infrastructure of care.™

Conclusions and future directions

Differences in Parkinson's disease epidemiology, caus-
ative factors, clinical presentation, and management
exist between the Western Pacific Region and Europe
and North America. Figure 2 provides a visual depiction
of the multitude of variables that might affect the
development and clinical presentation of Parkinson's
disease. Key features of Parkinson's disease in the
Western Pacific Region and differences versus Europe
and North America are summarised in table 2.

Further population-based studies are needed to accu-
rately define the true incidence, prevalence, and temporal
trends of Parkinson’s disease in the Western Pacific
Region, with harmonisation of methods between studies
to facilitate comparisons between different populations.**
To date, the most obvious difference in genetics relates
to LRRK2, with ethnicity-specific mutations or variants
having varying contributions to disease causation or
progression””*? and pathogenesis.”?”* The putative
roles of diabetes,**** sedentary lifestyle,*"* pesticide
and chemical use,**""” common exposures such as tea-
drinking,*** and infections such as hepatitis C** and
H pylori®** require large cohort studies in the Western
Pacific Region®* to provide greater clarity. So far, primary
preventive interventions particularly relevant in the
Western Pacific Region include promotion of physical
exercise,” prevention of diabetes,” and the banning or
restriction of certain pesticides (such as paraquat) and
adoption of proper chemical-handling practices.***"

The Western Pacific Region presents many challenges to
the investigation and management of Parkinson’s disease,
including gaps in disease awareness®” and barriers to
accessing specialty care and treatment.**””*” Basic infra-
structure and expertise for diagnostic or prognostic testing
of Parkinson’s disease and its mimics are still absent in
many parts of the Western Pacific Region; local health-
care investments and establishing collaborative networks
for laboratory testing (eg, genetics)”* and neuroimaging
(eg, dopaminergic functional scans, such as dopamine
transporter single-photon emission computed tomography
or [18F]dopa PET scans, which are increasingly being used
to support the clinical diagnosis of Parkinson’s disease)®
will further improve the standard of care for patients
with Parkinson’s disease. With genetics-based targeted
approaches now entering clinical trials, understanding the
ethnogeographical distribution and mechanisms of action
of specific genetic changes is increasingly relevant.””* For
example, LRRK Gly2019Ser mutations in white individuals
resulting in gain-of-function effects on kinase activity
could potentially be addressed using kinase inhibitors,”
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Search strategy and selection criteria

We searched PubMed for articles published in any language
from Jan 1, 2012, to April 30, 2019, using the search term
“Parkinson’s disease”, combined with “Western Pacific

"o "o "o

Region”, “Asian”, “epidemiology”, “incidence”, “prevalence”,

"o

“risk factors”, “fluctuations”, “dyskinesia”, “non-motor”,

nou

“treatment”, “clinical trials”, “deep brain stimulation”,

"o

“apomorphine”, “levodopa infusion”, “support groups”,
“quality of life”, “stigma”, “awareness”, “knowledge”,
“perception”, and “employment”, and all 37 countries and
territories in the Western Pacific Region (we included
Indonesia, Taiwan, and Thailand, because of their geographical
and ethnocultural interconnectedness with other member
states in this region, even though they are not listed as
Western Pacific Region countries). We also used references
cited in the publications retrieved. The final reference list was
generated on the basis of relevance to the topics covered in
this Review.

whereas the mechanisms of the common low-penetrant
Asian-specific variants still need to be elucidated and
might require a different approach.”* Future studies
of disease-modifying or prevention therapies will likely
involve non-manifesting mutation carriers and patients
with prodromal disease;”***# there are studies showing
preliminary differences between non-manifesting carriers
of different LRRK2 mutations” that might have important
implications for similar studies in the Western Pacific
Region.

For optimum symptomatic management, oral levodopa
should be made widely available. Although a lower rate
of motor complications, particularly dyskinesias, has
been highlighted as one of the main clinical differences
in the Western Pacific Region,”* poor access to costly
device-aided therapies for patients with disabling motor
complications is currently a major unmet need**”7-*
and solutions are needed to widen access to these poten-
tially life-changing treatments.” Proper management of
comorbid medical conditions (panel 2) and the use
of complementary and alternative medicine (panel 3)
are additional areas of relevance.

Academic research is vibrant in certain Western Pacific
countries with highly developed economies (such as Japan
and Singapore) and has provided crucial insights into
areas of Parkinson’s disease research, such as genet-
ics,B#032333550 autophagy," mitochondrial dysfunction,®*
disease modelling,™ and cell-based therapies; however,
research in most of the smaller countries and territories
remains dormant with nothing or very little published, and
few clinical trials are done across the region relative to the
number done in Europe and North America.** Future
work should consolidate areas of existing strength, and
improve the quality and scope of knowledge particularly in
the areas of descriptive, aetiological, and prognostic epi-
demiology* and clinical trials,** with an emphasis on well
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designed multinational longitudinal studies and the
development of affordable, evidence-based treatments.
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