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A B S T R A C T

Introduction: Parkinson's disease (PD) treatment should follow guidelines and be tailored to each patient. Large
database analyses can provide insights into prescribing patterns.
Methods: Retrospective, cross-sectional study of patients (≥30 years) with PD diagnosis (ICD-10; schizophrenia/
cerebrovascular disease excluded) using health insurance claims data (April 2008–December 2016) from the
Japan Medical Data Vision database. Prescription patterns of anti-PD drugs were analysed by patient age and
sex, calendar year, and overall.
Results: The analysis comprised 155,493 PD patient-years (56.1% women, mean 73.4 years). Patient number increased
each year, mainly because of database expansion. L-dopa as monotherapy was the most common prescription (22.7%
of patient-years); non-ergot dopamine agonists (DAs) were also common (7.6% as monotherapy, 6.8% with L-dopa).
Monotherapy was prescribed for ~50% of patient-years, two drugs for 14.1%, and at least three drugs for 18.4%.
Consistent with Japanese guidelines, L-dopa was mostly prescribed to older patients (≥60 years), whereas non-ergot
DAs were mostly prescribed to middle-aged patients (peak at 50–69 years). Between 2008 and 2011, L-dopa pre-
scription decreased while that of non-ergot DAs increased; this pattern reversed between 2012 and 2016.
Conclusion: These results indicate that Japanese clinicians are adhering to Japanese guidelines and tailoring
anti-PD treatment to individual patients.

1. Introduction

Parkinson's disease (PD) is a neurodegenerative disorder char-
acterised by motor dysfunction, including tremor, rigidity, bradyki-
nesia, and gait disturbances [1]. The prevalence of PD increases
markedly with age, which has contributed to the recent increase in PD
prevalence worldwide [2]. In Japan, between around 127,000 and
256,000 people had PD in 2016 [2–4], with the reported crude pre-
valence rate of PD in different regions of Japan ranging from 80.6 to
180.3 per 100,000 population [3–5]. Moreover, with the rapid ageing
of the Japanese population, the prevalence of PD has increased in re-
cent decades [3]. However, it is difficult to directly compare older es-
timates of prevalence with more recent estimates because of changes in
diagnostic criteria and survey methods [6].

Although current treatments for PD can only ameliorate symptoms, the
broad range of available pharmacotherapies allows for individualisation of
treatment (Table 1). Most anti-PD drugs act to replace or enhance dopa-
minergic signalling in the brain [7]. The mainstay of PD treatment is L-dopa
(levodopa), a precursor of dopamine. Other major drug classes that target
dopaminergic systems are the ergot and non-ergot dopamine agonists
(DAs), which directly activate dopamine receptors, and inhibitors of
monoamine oxidase-B (MAO-B) and catechol-O-methyltransferase (COMT)
inhibitors, which slow the metabolism of dopamine. Additional anti-PD
drugs target other, often multiple, neurotransmitter systems, including
acetylcholine, norepinephrine, glutamate, and adenosine systems [8]. The
2006 National Institute for Health Care Excellence (NICE) guidelines [9]
and the 2011 Japanese guidelines [10] generally recommended L-dopa or
DAs (particularly non-ergot DAs) as first-line therapy. Although there have
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not been major changes to the treatment strategy since 2011, newer
treatments such as sustained-release DAs, DA patches, apomorphine sub-
cutaneous injection, istradefylline tablets, and continuous L-dopa enteral
infusion have been used more frequently [6]. The recent 2018 Japanese
guidelines and 2017 NICE guidelines also include MAO-B inhibitors as an
alternative to L-dopa [6,11]. The Japanese guidelines further specify that
non–L-dopa drugs (DAs and MAO-B inhibitors) may be more suitable for
younger patients because of the lower frequency of motor complications
and anticholinergic drugs may be less suitable for older patients [6,10].
Because of the progressive nature of PD, most patients will eventually

require addition of other drugs and/or dose adjustment to balance symptom
control with the occurrence of complications [7].

Given the large number of anti-PD drugs available, and the possi-
bility of various treatment combinations, analyses of hospital or med-
ical insurance databases can provide useful insights into real-world
prescribing patterns. Previous database studies from the United States
(US) [12–15], Taiwan [16], and Japan [17] have examined prescribing
patterns for PD. However, these studies were often limited by small or
selective (e.g., only elderly patients) samples that did not reflect na-
tionwide prescribing practice comprehensively. For example, the

Table 1
Classification of anti-Parkinson's disease drugs included in the MDV database (2008–2016).

Class Generic name Brand name in Japan Maximum dose of active drug Year launched in Japan

L-dopa Levodopa Dopaston® capsules, powder 3.5 g/day 1972
Carbidopa hydrate, levodopa Menesit® tablets L-dopa: 1500 mg/day 1980
Benserazide hydrochloride,
levodopa

MADOPAR®, EC-DOPARL® L-dopa: 600 mg/day 1980

Ergot dopamine agonists Bromocriptine mesilate Parlodel® tablets 22.5 mg/day 1979
Pergolide mesilate Permax® 1250 μg/day 1994
Cabergoline CABASER® tablets 3 mg/daya 1999

Non-ergot dopamine
agonists

Talipexole hydrochloride Domin® tablets 3.6 mg/day 1996
Pramipexole hydrochloride
hydrate

BI-Sifrol® tablets
Mirapex®-LA

4.5 mg/day 2004
2011

Ropinirole hydrochloride ReQuip® tablets
ReQuip® CR tablets

IR: 15 mg/day
CR: 16 mg/day

2006
2012

Apomorphine hydrochloride
hydrate

Apokyn® single use
subcutaneous injection

30 mg/day (6 mg/dose) 2012

Rotigotine Neupro® patch 36 mg/day 2013

MAO-B inhibitorb Selegiline hydrochloride FP tabletsc

FP-ODd
10 mg/day 1998

2007

COMT inhibitors Entacapone Comtan® tablets 1600 mg/day (always given
with L-dopa/
carbidopa or L-dopa/
benserazide)

2007

Entacapone, carbidopa hydrate,
levodopa

Stalevo® combination tablets Entacapone: 1600 mg/day
Carbidopa: 150 mg/day
L-dopa: 1500 mg/day

2014

Anticholinergic drugs Trihexyphenidyl hydrochloride ARTANE® tablets, powder 10 mg/day 1954 (tablets)
1965 (powder; “ARTANE® 100-bai San,”
renamed “ARTANE® San 1%” in 2001)

Profenamine hydrochloride PARKIN® sugar-coated tabletse – 1962
Biperiden hydrochloride AKINETON® 6 mg/day 1964 (tablets)

1981 (powder)
Biperiden lactate AKINETON® injection IM: 10 mg/dosef 1964
Profenamine hibenzate PARKIN® powdere – 1973
Pyroheptin hydrochloride TRIMOL® tablets, fine granules 12 mg/day 1974
Mazaticol hydrochloride hydrate PENTONA® tablets, powder 12 mg/day 1978

Droxidopa Droxidopa DOPS® 900 mg/day 1989

Zonisamide Zonisamide EXCEGRAN®g

Trerief®
25–50 mg/dayh 1989

2009

Amantadine Amantadine hydrochloride Symmetrel® 300 mg/day 1975

Istradefylline Istradefylline NOURIAST® tablets 40 mg/day 2013

Only anti-Parkinson's disease drugs that were available in Japan during the study period (2008–2016) are shown.
COMT, catechol-O-methyltransferase; CR, controlled release; IM, intramuscular; IR, immediate release; MAO-B, monoamine oxidase-B; MDV, Medical Data Vision.

a Maximum dose of cabergoline was reduced from 4 mg/day to 3 mg/day in 2008 due to reported heart valve disease.
b Rasagiline was not available during the study period as its launch was delayed in Japan.
c FP tablets were discontinued in 2011, with the launch of FP-OD.
d Monotherapy of FP-OD tablets was approved in Japan in 2015.
e PARKIN® sugar-coated tablets and powder were discontinued in 2019.
f Maximum dose of AKINETON® injection is shown in dose of biperiden lactate.
g EXCEGRAN® (approved for epilepsy in Japan) was included because this brand of zonisamide may have been prescribed for Parkinson's disease before the launch

of Trerief®.
h 50 mg once-daily dose was approved for “wearing off” effects in Japan in 2013.
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previous Japanese study used a database of up to 1 million members of
20 corporate health insurance societies (employees and their families),
which included approximately 2000 patients with PD over a 5-year
period [17]. In contrast, the Japan Medical Data Vision (MDV) database
comprises more than 17 million patient-years from acute-care hospitals,
and includes more than 150,000 PD patient-years. The availability of
such a large database is due, in part, to the unique Japanese public
health insurance system. Medical expenses are subsidised by public
health insurance for all residents of Japan. Although there are co-pay-
ments, additional subsidies are provided for intractable diseases, in-
cluding PD (with Hoehn & Yahr scale ≥3). Prescriptions for newly
available medications are limited to 14 days for 1 year following their
launch, in order to increase the frequency of safety monitoring. This
forces patients to visit their doctors every 2 weeks, which may cause
inconvenience in patients with chronic diseases such as PD, who gen-
erally make hospital visits every 2–3 months. The size and scope of the
MDV database allows for an in-depth analysis of the broad range of
pharmacotherapy regimens prescribed to patients with PD and provides
sufficient data to examine prescription patterns in subgroups of pa-
tients, such as older patients.

The aim of this analysis was to use the MDV database to conduct a
comprehensive and nationwide analysis of the prescription of anti-PD
drugs in Japan between 2008 and 2016. Through this analysis, we
aimed to gain insights into the type and number of anti-PD drugs used
in Japan, changes in prescriptions over the 8-year period, and differ-
ences in prescriptions based on patient age and sex.

2. Materials and methods

2.1. Study design and data source

This was a retrospective, cross-sectional observational study of the
pattern of anti-PD drug prescription in Japan using data derived from
the MDV database (Medical Data Vision Co., Ltd., Tokyo, Japan). The
MDV database includes health insurance claims generated at acute-care
hospitals that use the Japanese Diagnosis Procedure Combination/Per-
Diem Payment System (DPC/PDPS) fixed-payment reimbursement
system. As of May 2015, the DPC/PDPS hospitals (primarily large
hospitals) represented approximately 21% of all hospitals and nearly
55% of all hospital beds in Japan. At the time of data collection, the
database contained standardised health insurance claims data corre-
sponding to more than 17 million patient-years. The MDV database
includes diagnosis codes according to International Classification of
Disease, Tenth Revision (ICD-10), Japanese Disease Name Codes,
Japanese Procedure Codes, and prescriptions containing generic drug
names submitted for health insurance claims. The MDV database in-
cludes data obtained during hospitalisation, as well as outpatient data
after a hospital visit, except when patients change hospitals. The study
analysed claims data from 1 April 2008 to 31 December 2016. Because
data from the MDV database are anonymous, informed consent and
ethics approval were not required, in line with the Ethical Guidelines
for Epidemiological Research from the Japanese Ministry of Health,
Labour and Welfare.

2.2. Study population

Patients with a diagnosis of PD were identified using an algorithm
based on diagnosis codes. Within each calendar year, patients were
included in the analysis for that year if they had a clinically established
diagnosis of PD based on both the ICD-10 code G20 and a Japanese
Disease Code for PD, were at least 30 years of age, and did not have a
diagnosis of schizophrenia (ICD-10 code F20), excluded to avoid pa-
tients with drug-induced parkinsonism, or cerebrovascular disease
(ICD-10 codes I60 − I69), excluded to avoid patients with vascular
parkinsonism. Because tracking of individual patients was not possible,
patients who changed hospitals may have met the inclusion criteria in

more than 1 year. Therefore, patients who changed hospitals may have
been counted more than once. The age and sex of patients were ana-
lysed for each year and for the overall period.

2.3. Prescription pattern of anti-PD drugs

Anti-PD drugs were categorised according to drug class or in-
dividual drug and included L-dopa, non-ergot DA, ergot DA, MAO-B
inhibitors, COMT inhibitors, anticholinergic drugs, droxidopa, zonisa-
mide, amantadine, and istradefylline (Table 1). Analysis of the pre-
scription pattern of anti-PD drugs included the percentage of patients
prescribed each type of anti-PD drug overall, by calendar year, and by
age and sex, as well as the number of concomitant anti-PD drugs.

2.4. Statistical analysis

Data were collected and analysed by Milliman, Inc. (Tokyo, Japan).
All data are presented as descriptive statistics only (no inferential sta-
tistics).

3. Results

3.1. Characteristics of patients with PD

The analysis included 155,493 PD patient-years from the MDV da-
tabase, which comprised more than 17 million patient-years (Fig. 1).
The number of patients with PD identified increased with each calendar
year (Table 2), primarily because of the increasing size of the MDV
database. The mean age of patients increased steadily from 71.8 years
in 2008 to 73.8 years in 2016 (Table 2). The age distribution of patients
with PD peaked between 70 and 85 years (Fig. 2), and 56.1% of patients
were women (Table 2). Patients with PD who were middle-aged
(30–60 years) comprised 13,322 patient-years, with approximately
equal numbers of men and women (Fig. 2). In contrast, there were more
women than men among the older age groups (60 years and older)
(Fig. 2).

Total patient-years in 
MDV database 

2008–2016
(17,847,833)

Exclude <30 years of age
(975 patient-years)

Exclude schizophrenia or CVD
(77,227 patient-years)

Definitive PD diagnosis
(233,695 patient-years)

≥30 years of age
(232,720 patient-years)

Analysis population
(155,493 patient-years)

Fig. 1. Identification of patients with PD in the MDV database from 2008 to
2016. The analysis population includes patients who are identified in more than
one calendar year (i.e., patients may be counted more than once). CVD, cere-
brovascular disease; MDV, Medical Data Vision; PD, Parkinson's disease.
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3.2. Prescription pattern of anti-PD drugs

3.2.1. Overall pattern
More than 600 different prescription patterns representing different

drugs used as monotherapy or in combination were identified in the
MDV database, as expected given the complexity and variability of
symptoms in individual patients. L-dopa as monotherapy was the most
common prescription pattern (22.7% of patient-years; Fig. 3). There
was no prescription for any year in the database for approximately 20%
of the patient-years. Non-ergot DA drugs were commonly prescribed as
monotherapy (7.6% of patient-years) or with L-dopa (6.8% of patient-
years). Monotherapy was prescribed for approximately 50% of the pa-
tient-years (Fig. 4), two drugs were prescribed for 14.1%, and three or
more drugs were prescribed for 18.4%.

3.2.2. Prescription rate by year
L-dopa was the most commonly prescribed anti-PD drug in each

year (Fig. 5). Between 2008 and 2011, the rate of L-dopa prescription
fell from 61% of patients to 49% of patients; however, after 2011, the
rate increased again to 56% in 2016. The observed change after 2011
coincides with the publication of updated Japanese guidelines re-
commending L-dopa [10]. The second most common anti-PD drug was
the non-ergot DA class. The rate of non-ergot DA prescription increased
from 25% in 2008 to 33% in 2012, and then decreased to 27% in 2016.
As with the change in L-dopa prescriptions, the decrease in non-ergot
DA prescription occurred after publication of the 2011 guidelines [10].
All other anti-PD drugs were prescribed to less than 20% of patients in
each year. During the observation period, the prescription of ergot DA
drugs decreased markedly (from 18% to 3% of patients). Conversely,

the prescription of the new drugs zonisamide (approved for PD in 2009,
but previously available for epilepsy) and istradefylline (first available
in 2013) increased during this period. Prescription of MAO-B inhibitors
and COMT inhibitors also increased.

3.2.3. Prescription rate by age and sex
The prescription rate (per patient-years) of L-dopa was highest in

older patients and peaked at nearly 60% for patients aged 80 to
89 years (Fig. 6). In contrast, non-ergot DAs were mostly prescribed to
middle-aged patients and peaked at approximately 35% for patients
aged 50 to 69 years. Prescription of MAO-B inhibitors and COMT in-
hibitors was highest for patients aged 50 to 79 years. Anticholinergic
drugs were prescribed primarily to middle-aged patients younger than
60 years of age. The number of prescribed anti-PD drugs, indicated by
cumulative percentages greater than 100% in Fig. 6, was highest among
patients 50–69 years and decreased markedly in older patients. Pre-
scription patterns were generally similar in men and women.

Table 2
Profile of registered Parkinson's disease patients in the MDV database from
2008 to 2016 by calendar year.

Year Total MDV database Patients with PD

Hospitals, n Patients, n Patients, n Mean age, years Female, %

2008 7 147,384 536 71.8 55.8
2009 17 461,003 1464 71.7 57.8
2010 57 1,497,102 4794 72.4 56.7
2011 81 2,793,384 7960 72.8 56.5
2012 119 4,501,317 11,839 73.1 56.8
2013 169 7,304,009 20,012 73.2 56.5
2014 252 11,241,465 31,105 73.4 56.4
2015 291 14,969,275 37,271 73.6 55.8
2016 342 19,083,925 40,512 73.8 55.6
Total patient-years – 155,493a 73.4 56.1

MDV, Medical Data Vision.
a Includes patients who are identified in more than one calendar year (i.e.,

patients may be counted more than once).

Fig. 2. Age distribution of male (black bars) and female (white bars) patients
(patient-years) with Parkinson's disease identified in the database.

Fig. 3. Ten most common anti-Parkinson's disease prescription patterns during
the 2008–2016 period. COMT, catechol-O-methyltransferase; DA, dopamine
agonist; MAO-B, monoamine oxidase-B. COMT inhibitor includes both Comtan®
and Stalevo® (Table 1).
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4. Discussion

This is the first analysis to use data derived from a large, nationwide
medical claims database to determine the patterns of anti-PD drug
prescriptions for more than 150,000 PD patient-years over an 8-year
period in Japan. In 2016, we identified 40,512 patients with PD, which
corresponds to approximately 16% of the prevalence count (256,455)
reported by the Global Burden of Disease study [2]. Most of the patients
were 70 to 84 years old, in line with the actual age of most patients with
PD in Japan [3], and women outnumbered men, particularly among the
older patients. Our analysis has shown that L-dopa continues to be the
most commonly prescribed anti-PD drug, followed by non-ergot DAs,
confirming the results of a previous Japanese study of PD prescriptions
between 2005 and 2010 [17]. The previous study focussed on the de-
crease in ergot DA prescriptions and corresponding increase in non-
ergot DA prescriptions among middle-aged patients that occurred

following regulatory changes in 2007 [17]. In the current study, the
high proportions of patients in both the 15–64 and ≥ 65-year age
ranges (i.e., 52.4% and 34.1%) in the MDV database allowed us to
examine age-specific differences in prescriptions [18]. L-dopa was pri-
marily prescribed to older patients, whereas non-ergot DAs were pre-
scribed to relatively younger, middle-aged patients, consistent with
Japanese guidelines [10]. The identification of more than 600 unique
prescription patterns suggests that clinicians in Japan might be tai-
loring treatment of individual patients to optimise control of symptoms
that vary markedly between patients and to minimise side effects.
Furthermore, the longitudinal nature of our study allowed us to ex-
amine changes in PD prescription patterns for individual anti-PD drugs
between 2008 and 2016, as discussed in detail below.

The clinical preference for L-dopa versus DAs as initial PD therapy
has fluctuated over the past 20 years as evidence for and against both
drug classes has emerged [19–22]. In the current study, L-dopa and

Fig. 5. Percentage of patients prescribed each type of anti-Parkinson's disease drug by calendar year. Note that istradefylline did not become available until 2013;
therefore, the prescription rate is graphed starting from 2012 (zero prescriptions). COMT, catechol-O-methyltransferase (includes Comtan® and Stalevo®); DA,
dopamine agonist; MAO-B, monoamine oxidase-B.

Fig. 6. Percentage of patients (patient-years) prescribed each type of anti-Parkinson's disease drug by patient age and sex. Upper panels display cumulative per-
centages, which may exceed 100% because of multiple drug prescriptions. Lower panels display “heat maps” with percentage of patients colour-coded from green
(≤10%) through to red (≥50%). COMT, catechol-O-methyltransferase; DA, dopamine agonist; MAO-B, monoamine oxidase-B.
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non-ergot DAs, alone and in combination, were the most commonly
prescribed anti-PD drugs between 2008 and 2016. More than half of
patients were prescribed L-dopa, which reflects its well-established ef-
ficacy, acceptable tolerability, low cost, and ability to be combined with
adjunct therapies at later stages [7,23]. This practice is consistent with
previous studies [12–15,17] and with treatment guidelines [10,11,24].
Between 2008 and 2011, the prescription of L-dopa decreased while
that of non-ergot DAs increased; this pattern reversed during the later
years of the study, after publication of the 2011 Japanese guidelines
[10]. The initial decrease in L-dopa prescription may have reflected
concerns about whether the drug accelerated neurodegeneration and
PD progression [25]. Although the ELLDOPA study, published in 2005,
suggested that L-dopa is not neurotoxic and actually either slows PD
progression or has long-lasting effects on disease symptoms, it did not
resolve concerns with L-dopa–induced dyskinesia that can occur with
long-term use [26]. Around the same time, sustained-release tablets of
DA became available, and expectations for the effectiveness of DAs
rose. Several studies demonstrated that initial treatment for 3–5 years
with DAs delays the onset of motor complications, dyskinesia, and
“wearing off” compared with L-dopa [19,20]. These results were con-
firmed in a 2008 meta-analysis; however, the meta-analysis also con-
cluded that DAs are associated with poorer symptom control and a
higher incidence of non-motor side effects (e.g., oedema, somnolence)
than L-dopa [27]. Furthermore, in a 14-year follow-up study published
in 2008, Katzenschlager et al. concluded that initial DA treatment
possesses neither long-term benefits nor a clinically relevant disease-
modifying effect [21]. Since then, clinicians have gradually begun re-
viewing L-dopa use based on these studies and daily clinical practice
[10,22]. Finally, although the Great East Japan earthquake occurred in
2011, it is unlikely that this had a significant effect on the prescription
of PD medications during the study period.

Among the other anti-PD drugs, the prescription rates of ergot DAs,
amantadine, anticholinergic agents, and droxidopa decreased, whereas
rates of MAO-B inhibitors, COMT inhibitors, and the newer drugs zo-
nisamide and istradefylline increased. Greater recognition of treatment-
related adverse effects may have contributed to the decreased use of
amantadine and anticholinergic agents, especially in elderly patients.
Increased availability of MAO-B inhibitors, COMT inhibitors, zonisa-
mide, and istradefylline, and greater familiarity with their use, may
have led to increased prescription of these anti-PD drugs. Multiple anti-
PD drug combination options were also provided in order to control
symptoms in line with the patient's status/needs.

Almost half of patients were prescribed a single anti-PD drug, 14%
were prescribed two drugs, and 18% were prescribed three or more
anti-PD drugs, consistent with a study of Medicare patients in the US
[13]. This pattern reflects the common need for adjunct therapies as PD
progresses. About 20% of patients did not have any anti-PD drug pre-
scriptions, again consistent with the US study [13]. These instances
with no prescription may represent first consultations, second opinion
consultations, or consultations where medication was reassessed.

The prescription of anti-PD drugs differed between younger and
older patients, indicating that age was a factor in clinical decisions, as
recommended in the 2011 Japanese PD guidelines [10]. Unlike most
international guidelines [11,24], the 2011 Japanese PD guidelines
made specific recommendations for the treatment of younger and older
patients [10]. In our study, the mean age of patients increased steadily
during the study period, in line with the ageing of the general popu-
lation of Japan [18]. Consistent with the guidelines, older patients were
primarily treated with L-dopa because of its effectiveness at controlling
motor symptoms and tolerability. Non-ergot DAs were prescribed
mainly for younger patients, presumably because these drugs have
fewer motor complications than L-dopa for long-term use [27]. Antic-
holinergic agents were prescribed mainly to patients younger than
60 years of age, in keeping with recommendations to avoid this class in
older patients because of the potential effects on memory and cognitive
function [10] and an increased risk of falls [6]. Patients aged

50–70 years were often prescribed multiple anti-PD drugs to actively
provide greater symptom control and improved quality of life. As pa-
tients with PD age, their ability to tolerate and adhere to complex
medication regimens decreases, especially in the case of patients with
comorbidities [28]. Consequently, we observed a progressive decrease
in the number of concomitant anti-PD drugs in patients older than
70 years of age.

Sex-related differences in initial presenting signs, symptom severity,
and dyskinesia development may influence the choice of anti-PD drugs
in men and women [12,29]. In our study, the overall anti-PD drug
prescription trends were generally similar regardless of sex, consistent
with the findings of a large multicentre study demonstrating that there
were no sex differences in the type and dose of dopaminergic medica-
tion use in early PD [30]. Nevertheless, different prescription trends
between male and female patients of middle age are possible given that
men represent a larger proportion of the labour force than women in
Japan (68.4% vs. 46.9%) [31].

Our study is unique in its use of data derived from a very large,
Japan-wide medical claims database that included patients of all ages.
However, this study also has several limitations. Firstly, although the
data allowed a nationwide analysis, data from small-scale or chronic-
phase hospitals and clinics are not included in the MDV database.
Moreover, the rapid increase in the number of patients in or around
2011 might have led to bias. In the future, this analysis will become
more accurate as the database matures. Secondly, owing to the nature
of administrative databases, which require patient anonymisation and
lack of patient treatment history, the MDV database does not allow us
to: (1) examine more detailed clinical information in order to evaluate
the accuracy of the diagnosis or understand the factors that influence
treatment choice; (2) retrieve the patient's medical history from their
original paper-based or electronic medical records; or (3) track hospital
transfers of patients, meaning that patients who changed hospitals were
not tracked and may have been counted more than once, and thus the
analysis was based on the apparent total number of patients. Thirdly,
this analysis includes patients who were prescribed any anti-PD agent at
least once per year; therefore, the same patients may have been counted
several times over the course of 8 years. Consequently, the total number
of patients is likely to have been overestimated, because it was im-
possible to accurately identify individuals in the MDV database.
Fourthly, because the analysis focussed on pharmacological treatments,
device-aided treatments, such as deep brain stimulation, were not as-
sessed. Fifthly, the combination tablet Stalevo® was counted only as a
COMT inhibitor, which would underestimate the number of patients
receiving L-dopa and the number of concomitant medications in pa-
tients prescribed Stalevo®. Finally, because this study identified PD
patients using the ICD-10 code, it is possible that a small number of
patients with non-PD parkinsonism were included in the analysis.

5. Conclusion

In conclusion, using a large, nationwide medical claims database,
we have documented prescription patterns of anti-PD drugs in Japanese
patients with PD over an 8-year period. L-dopa and non-ergot DAs were
the most commonly prescribed anti-PD drugs, and were targeted ap-
propriately to older and younger patients, respectively, in line with
Japanese guidelines [10]. Other than L-dopa, older drugs, some of
which have unacceptable side effects, were used less frequently over
time, and were replaced by newer drugs. Overall, these results indicate
that Japanese clinicians are adhering to local guidelines and are tai-
loring anti-PD treatment to individual patient needs.
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