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Objectives: In the absence of widely accepted criteria, determining when a patient 
with Parkinson's disease (PD) may benefit from more advanced treatments such as 
device-aided therapy (DAT) so far remains a matter of physician judgment. This analy-
sis investigates how classification of PD varies across countries relative to measures 
of disease severity.
Materials and Methods: The OBSERVational, cross-sEctional PD (OBSERVE-PD) 
study included consecutive patients with PD at centers that offer DATs in 18 coun-
tries. In this subgroup analysis, we explore intercountry differences in identification of 
advanced versus non-advanced PD based on physician's clinical judgment, symptoms 
assessed using Delphi consensus criteria, use of DAT, motor and non-motor symp-
toms, and caregiver support. Demographic and clinical characteristics were obtained 
through review of medical records.
Results: Overall, 1342 of 2615 patients (51.3%) were assessed by physicians as having 
advanced PD. The proportion of patients in different countries identified as having 
advanced PD (24.4–82.2%) varied. In 15 of 18 countries, a greater proportion of pa-
tients with advanced PD, according to select Delphi criteria, were identified by physi-
cians as having advanced PD than with non-advanced PD. There was a wide variability 
across countries in the proportion of patients with no dyskinesia, disabling dyskinesia, 
dyskinesia pain, and non-motor symptoms who were identified by physicians as hav-
ing advanced versus non-advanced PD.
Conclusions: The proportion of patients identified with advanced PD symptoms 
varies widely across countries, despite differences on the patients' profiles, indicat-
ing a need for objective diagnostic criteria to help identify patients who may benefit 
from DAT.
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1  |  INTRODUC TION

Patients with Parkinson's Disease (PD) often experience worsen-
ing motor and non-motor symptoms as the disease progresses.1 
As these symptoms advance, they often become disabling and se-
verely impact patient quality of life and increase the burden on 
caregivers.2 Patients with advanced PD may become refractory 
to initial oral levodopa therapy and require more advanced treat-
ments, including deep-brain stimulation (DBS), levodopa-carbidopa 
intestinal gel (LCIG), or continuous subcutaneous apomorphine 
infusion (CSAI) to adequately manage symptoms.1 However, de-
termining the optimal timing for initiation of these advanced ther-
apies is challenging, and physicians and their patients are left to 
make this decision with little guidance from well-designed clinical 
trials.1 Among other challenges, the clinical course for patients 
with PD is variable, and the extent to which non-motor symptoms 
impact patients with advancing disease has only recently received 
increased consideration.3

A Delphi consensus panel has developed clinical criteria with a 
view to define the features of advanced PD to help clinicians iden-
tify patients that may benefit from more advanced therapies.4 An 
abbreviated version of these criteria, referred to as 5-2-1 criteria (≥5 
doses of oral levodopa per day and/or ≥2  h of “Off” time, and/or 
≥1  h of troublesome dyskinesia in a waking day), have since been 
applied to a group of patients identified as having advanced PD 
in the DUOGLOBE (DUOdopa/Duopa in Patients with Advanced 
Parkinson's Disease—a GLobal Observational Study Evaluating 
Long-Term Effectiveness) study.5 In this study, 80 of 82 patients met 
at least one of the 5-2-1 criteria.

The international OBSERVE-PD (OBSERVational, cross-
sEctional PD) study examined the characteristics of 2615 patients 
identified as having advanced or non-advanced PD in 18 countries.6 
A little over half of patients (51.3%) were classified by physicians 
as having advanced PD, and the remainder as having non-advanced 
PD. Patients identified by physicians as having advanced PD in this 
study showed significantly greater disease burden in measures of 
activities of daily living, quality of life, motor symptom severity, 
duration of dyskinesia, and “Off” time than did patients identified 
as having non-advanced PD. There was a moderate correlation 
between physician-identified advanced PD, and advanced PD as 
identified by the Delphi criteria (correlation coefficient  =  0.441; 
95% confidence interval [95% CI], 0.408–0.473). Despite this cor-
relation, there was wide variability across countries in the propor-
tion of patients identified as having physician-identified advanced 
PD (24–82%). While patient characteristics from individual study 
countries have been explored,7–10 no studies have examined data 
between countries. This analysis of the OBSERVE-PD study data 
provides intercountry comparisons of patient clinical and demo-
graphic characteristics, treatment decisions, motor symptoms, 
non-motor symptoms, and caregiver support for patients identi-
fied as having advanced versus non-advanced PD.

2  |  MATERIAL S AND METHODS

2.1  |  Study design and treatment

This is a subgroup analysis of the OBSERVE-PD study focusing 
on results from individual countries; primary results of this study 
and detailed methods have been published previously.6 Briefly, 
the OBSERVE-PD study was a multicenter, cross-sectional, non-
interventional, observational study conducted across 128 move-
ment disorders centers in 18 countries (Australia, Austria, Belgium, 
Canada, Croatia, Czech Republic, Germany, Greece, Hungary, 
Ireland, Israel, Italy, Romania, Russia, Slovakia, Slovenia, Switzerland, 
and Turkey).6 Study sites were selected based on the availability of 
DAT as offered by an expert or specialist team (Table S1). Data col-
lection occurred between February 8, 2015, and January 14, 2016.

2.2  |  Patients

The study included patients with PD who attended a routine visit 
in a participating clinic. To avoid selection bias, consecutive pa-
tients were offered the opportunity to participate. Eligible patients 
included adults diagnosed with PD who spoke the language of the 
respective country, could provide answers to the questionnaire 
written in the native language, and were willing to sign a patient 
authorization form or informed consent form. The study was con-
ducted in compliance with local laws and regulations and followed 
Good Pharmacoepidemiology Practice for non-interventional stud-
ies. Patients were not included if they were in the “Off” stage at the 
time of the visit, if they were participating in another clinical study, 
or if there was significant uncertainty about the PD diagnosis (i.e., 
symptoms including early falls, early autonomic disturbances, or lack 
of responsiveness to levodopa).

2.3  |  Assessments

Data were collected at a single study visit and from review of pa-
tient records. Patients were identified as having advanced or non-
advanced PD according to physician judgment. The physician then 
assessed patients using the Delphi consensus criteria.4 While the 
5-2-1 criteria mentioned above provides a simple and pragmatic 
screening approach for the identification of patients with PD whose 
symptoms were uncontrolled while receiving oral medications, se-
lect criteria to identify patients with advanced PD used in this study 
were derived from the second round of the Delphi consensus panel 
and included presence of moderate or severe motor fluctuations, oc-
currence of ≥2 h of “Off” time in a waking day, occurrence of ≥2 h 
of troublesome dyskinesia in a waking day, use of ≥5 doses of oral 
levodopa per day, and report of moderate or severe limitations on 
one or more activities of daily living.4,6
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Other assessments at the patient visit included a physician as-
sessment of PD stage, demographics, current PD treatments, co-
morbidities, and scores on the Unified Parkinson's Disease Rating 
Scale (UPDRS) part IV (complications) and Non-Motor Symptom 
Scale (NMSS). All permissions were obtained. Patient demographic 
data, referral history, PD-related data, PD treatment history, and co-
morbidities were collected via interview with the patient and/or a 
review of patient records.

2.4  |  Statistical analysis

This planned analysis evaluated intercountry differences in patient 
clinical characteristics, treatment patterns, motor symptoms, and 
non-motor symptoms. Data were summarized using descriptive sta-
tistics. The p values were generated using the binomial test or the 
chi-squared test. Analyses were performed using SAS version 9.2 or 
higher (SAS Institute).

3  |  RESULTS

3.1  |  Patients

Overall, 1342 of 2615 patients (51.3%) enrolled in the study 
had advanced PD, as assessed by physician clinical judgment. 
However, there was a wide intercountry range for the propor-
tion of patients identified by physicians as having advanced PD 
(29 of 119 patients [24.4%] to 60 of 73 patients [82.2%]) or non-
advanced PD (13 of 73 patients [17.8%] to 90 of 119 patients 
[75.6%]; Table 1; Figure 1). There was also a large degree of inter-
country variation in demographic data and clinical characteristics 
between those with advanced PD and those with non-advanced 
PD (Table 1).

Patients classified as having advanced PD were slightly older 
and had a longer time since PD diagnosis and a longer duration 
of motor fluctuations. Most patients in the advanced and non-
advanced PD groups were receiving oral levodopa treatment in all 
countries; overall, 1227 of 1342 patients (91.4%) with advanced 
PD and 983 of 1273 patients (77.2%) with non-advanced PD were 
receiving oral levodopa/carbidopa or benserazide. As expected, 
greater proportions of patients with non-advanced PD versus ad-
vanced PD were receiving one or two drug classes for PD (906 of 
1273 patients [71.2%] with non-advanced PD and 715 of 1342 
patients [53.3%] with advanced PD), and greater proportions of 
patients with advanced PD versus patients with non-advanced PD 
were receiving three or four drug classes for PD (543 of 1342 pa-
tients [40.5%] with advanced PD and 306 of 1273 patients [24.0%] 
with non-advanced PD). These trends were consistent across al-
most all countries.

In 17 of 18 countries, 55 of 101 patients (54.5%) to 82 of 95 
patients (86.3%) identified with advanced PD were receiving care-
giver support at the time of assessment. Among patients with both 

advanced and non-advanced PD receiving caregiver support in 17 of 
18 countries, 13 of 25 patients (52.0%) to 29 of 34 patients (85.3%) 
were receiving support from their spouse or partner.

While 882 of 1342 patients (65.7%) identified as having ad-
vanced PD were eligible for DAT (Table 1), the proportion of all el-
igible patients who use DAT varied between all countries (2 of 62 
patients [3.2%] to 42 of 62 patients [67.7%]). At the time of study 
visit, more than half of the patients who were receiving DAT were 
treated with deep-brain stimulation (DBS) in 12 of 18 countries, 
or levodopa-carbidopa intestinal gel (LCIG) in five of 18 countries 
(Table  2). Continuous subcutaneous apomorphine infusion (CSAI) 
was used only in seven countries based on local availability/ap-
proval and was never the most used DAT. At study visit, patients 
in 17 countries were planning to initiate DAT. The proportion of el-
igible patients planning to initiate DAT varied between countries (2 
of 52 patients [3.8%] to 35 of 62 patients [56.5%]). Among patients 
planning to initiate DAT in a given country, over half were planning 
to initiate LCIG in five countries, or DBS in seven countries; fewer 
than half of patients in each country were planning to initiate CSAI 
(Table S2).

3.2  |  Assessments based on Delphi criteria

Overall, 1968 of 2533 patients (77.7%) had advanced PD and 565 
of 2533 patients (22.3%) had non-advanced PD, according to select 
Delphi criteria. Among those patients identified as having advanced 
PD by physicians, 1293 of 1340 (96.5%) had advanced PD accord-
ing to select Delphi criteria, and 675 of 1193 patients (56.6%) with 
physician-identified non-advanced PD had advanced PD according 
to select Delphi criteria. A greater proportion of patients with ad-
vanced PD according to select Delphi criteria had been identified 
by physicians as having advanced PD versus non-advanced PD 
(Figure  1). Conversely, a greater proportion of patients with non-
advanced PD according to select Delphi criteria were classified by 
physicians as having non-advanced PD than advanced PD; in two 
countries, no patients were regarded as having non-advanced PD 
according to select Delphi criteria.

When looking at patient characteristics according to advanced 
PD or non-advanced PD as assessed by select Delphi criteria (Table 
S3), there were no substantial deviations from the data shown in 
Table 1.

3.3  |  Motor and non-motor symptoms

Most patients reporting a duration of dyskinesia (UPDRS IV ques-
tion 32) for any amount of time during the day were identified by 
physicians as having advanced PD versus non-advanced PD (all 
countries, 837 of 1008 patients [83.0%] versus 171 of 1008 patients 
[17.0%], p < .0001; Figure 2). In all countries, a greater proportion of 
patients with dyskinesias that were mildly or moderately disabling 
(per UPDRS IV question 33) were identified as having advanced 
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TA B L E  1  Intercountry range in demographics and clinical characteristics at study visit

Characteristic

Intercountry range

Advanced PD (n = 1342) Non-advanced PD (n = 1273)

Physician-identified advanced or non-advanced PD, % 24.4–82.2 17.8–75.6
Age, years 64.1 (8.6)–71.3 (10.4) 62.4 (11.4)–70.4 (9.0)
Sex, %

Male 24.7–81.8 18.2–75.3
Female 23.7–82.8 17.2–76.3

Educationa, %
No formal education 0–100 0–100
Primary school 25.0–83.3 16.7–75.0
Secondary school 20.0–86.5 13.5–80.0
Non-university professional education 14.3–92.7 7.3–85.7
University 16.7–78.9 21.1–83.3
Higher education than university 0–100 0–100

Time since PD diagnosis, years 7.5 (4.6)–14.3 (6.4) 2.8 (1.8)–6.6 (4.6)
Motor fluctuations, % 49.6–96.2 3.8–50.4
Duration of motor fluctuationsb, years 3.3 (2.1)–8.6 (5.7) 1.0 (0.0)–4.1 (2.8)
Criteria-assessed advanced or non-advanced PDc,d, %

Advanced PD 27.4–96.2 3.8–72.6
Non-advanced PD 0–40.0 60–100

Type of PD treatmente, %
Any 92.0–100 85.2–100
Oral levodopa/carbidopa or benserazide 68.0–99.0 64.0–88.9
Oral dopamine agonist(s) 27.6–81.3 20.0–82.6
MAOB inhibitors 5.0–55.8 6.3–70.0
COMT inhibitors 11.0–50.0 0–34.6
Amantadine 9.1–51.4 0–47.8
Other 5.7–23.0 1.9–23.1

Number of current PD treatments, %
1 13.6–100 0–86.4
2 18.2–80.0 20.0–81.8
3 38.9–96.3 3.7–61.1
4 42.9–100 0–57.1
5 0–100 0–100

Eligible for DAT, % 40.4–100 0–59.6
Caregiver supportf

Yes 46.0–86.3 0–48.9
No 12.0–54.0 46.7–100

Type of caregiver supportf, %
Partner/spouse 50.0–85.5 40.7–100
Family/friends 14.5–78.2 0–43.8
Hired home aide 0–42.9 0–37.0
Healthcare professional 0–25.0 0–33.3
Other 0–10.5 0–7.7

Note: Data are presented as the minimum–maximum values for intercountry range of mean (SD), unless otherwise specified. Percentages represent 
the proportion of patients with a given characteristic diagnosed with advanced versus non-advanced PD according to the physician. Patients were 
then assessed as having advanced or non-advanced PD determined by select Delphi criteria where advanced PD symptoms were defined as presence 
of moderate or severe motor fluctuations, occurrence of ≥2 h of “Off” time in a waking day, occurrence of ≥2 h of troublesome dyskinesia in a waking 
day, use of ≥5 doses of oral levodopa per day, and report of moderate or severe limitations on ≥1 activities of daily living.
Abbreviations: COMT, catechol-o-methyltransferase; DAT, device-aided therapy; MAOB, monoamine oxidase B; PD, Parkinson's disease.
aData are for countries reporting n ≥ 1 at the specified education level.
bOnly includes patients with motor fluctuations at study visit.
cAs defined by select Delphi criteria.4
dData are for countries reporting n ≥ 1 for non-advanced PD or advanced PD as assessed by select Delphi criteria.
eProportions are calculated from the total number of patients with advanced PD or non-advanced PD receiving a particular therapy.
fProportions are calculated from the total number of patients with advanced PD or non-advanced PD receiving a particular type of caregiver support.
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versus non-advanced PD (573 of 657 patients [87.2%] versus 84 of 
657 patients [12.8%], p < .0001; Figure S1). All patients with dyski-
nesias that were completely disabling (n = 9) were identified as hav-
ing advanced PD, while in 15 of 18 countries, most patients with 
dyskinesias that were not disabling were identified as having non-
advanced PD.

In 16 of 18 countries, 30 of 47 patients (63.8%) to 100% (mul-
tiple n's) of patients who reported dyskinesia pain (per UPDRS IV 
question 34) that was slight, moderate, or severe were identified as 
having advanced PD (Figure S2). All patients with marked dyskinesia 
pain (n = 7) were identified as having advanced PD.

The mean NMSS total and domain scores were higher for pa-
tients identified as having advanced PD than for patients with non-
advanced PD in all countries (NMSS total score, 58.6 versus 34.4, 
p < .0001), indicating a greater burden of non-motor symptoms 
among patients identified as having advanced PD (Figure S3, Table 
S4). NMSS domain scores varied by country, with the highest in-
tercountry ranges for patients with advanced PD reported for the 
domains of mood/cognition and sleep/fatigue (Table S4). Overall, 
most patients with non-motor symptoms that were mild (NMSS, 
1–20) were identified as having non-advanced PD versus advanced 
PD (389 of 578 patients [67.3%] versus 189 of 578 patients [32.7%], 

F I G U R E  1  Classification of advanced 
or non-advanced PD according to select 
Delphi criteria among patients with 
physician-assessed advanced or non-
advanced PD by country. Total numbers 
of patients with physician-assessed 
advanced versus non-advanced PD 
for each country have been reported 
previously.6–10 Advanced PD according 
to select Delphi criteria were defined as 
presence of moderate or severe motor 
fluctuations, occurrence of ≥2 h of “Off” 
time in a waking day, occurrence of ≥2 h 
of troublesome dyskinesia in a waking 
day, use of ≥5 doses of oral levodopa per 
day, and report of moderate or severe 
limitations on ≥1 activities of daily 
living. †No enrolled patients in Croatia 
or Slovakia had non-advanced PD as 
identified by select Delphi criteria. PD, 
Parkinson's disease
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p < .0001; Figure S4). Overall, most patients with very severe non-
motor symptoms (NMSS, >70) were identified as having advanced 
PD versus non-advanced PD (338 of 446 patients [75.8%] versus 
108 of 446 patients [24.2%], p < .0001).

4 | DISCUSSION

This analysis highlights the regional differences in the classifica-
tion of PD, as well as patient characteristics, disease symptoms, 
disease management, and caregiver support among patients with 
physician-identified advanced versus non-advanced PD. While de-
tailed patient characteristics and assessments for some individual 
countries from the OBSERVE-PD study have been published,7–11 
data presented here provide additional important insight into the 
intercountry variability within the OBSERVE-PD study. Patients 
with advanced PD generally exhibited greater disease burden, 
but there was wide intercountry variability in the proportions 
of patients with advanced versus non-advanced PD exhibiting 

individual clinical characteristics and symptoms, including age, 
sex, and time since diagnosis.

The presence of dyskinesia generally resulted in a diagnosis 
of advanced PD, highlighting the importance of this symptom in 
determining the severity of PD. In most countries in this study, 
more than half of patients with no dyskinesia duration (UPDRS 
part IV question 32) or disability (question 33) were identified as 
having non-advanced PD. All patients in the study with marked 
dyskinesia pain (UPDRS part IV question 34) and with dyskine-
sia that was completely disabling (question 33) were identified by 
physicians as having advanced PD. It is possible that any differ-
ences in dyskinesia burden observed across countries among pa-
tients with advanced PD may be due to higher levels of levodopa 
and lower dopamine agonist use. This underscores the need for 
treatment that adequately manages symptoms in patients with 
advanced PD.

As with dyskinesia, the severity of non-motor symptoms gen-
erally aligned with physician identification of advanced versus non-
advanced PD. Patients diagnosed with advanced PD had higher 
mean NMSS total scores in all countries studied, and overall, patients 
with advanced PD had significantly higher NMSS subdomain scores. 
In most countries, over half of the patients with an NMSS score of 
“very severe” (NMSS >70) were identified as having advanced PD, 
while more than half of patients with “mild” scores (NMSS 1–20) 
were identified as having non-advanced PD. Non-motor symptoms 
are an important, but often overlooked aspect of PD,12 and the in-
tercountry variation in non-motor symptom burden in our study may 
reflect this.

More than half of those patients identified by physicians as 
having non-advanced PD had advanced PD as identified by select 
Delphi criteria, suggesting that many patients identified by physi-
cians as having non-advanced PD are not receiving adequate symp-
tom control. This, therefore, suggests a need for validated universal 
criteria to identify patients who may benefit from optimized treat-
ment regimens including more advanced therapies.

To our knowledge, the OBSERVE-PD study represents the first 
observational analysis of intercountry difference in identifying pa-
tients as having an advanced or non-advanced disease. As antici-
pated, analysis of the entire study population indicates significant 
differences between these two groups.6 We would expect clinical 
characteristics of patients identified as having advanced PD or non-
advanced PD to generally be similar across countries. However, it is 
clear from our analysis that there are differences as to how physi-
cians identify advanced and non-advanced PD in different regions, 
resulting in intercountry differences in the clinical characteristics of 
these patients. Regional variations in the epidemiology of PD have 
been well documented, with higher prevalence in North America, 
Eastern Europe, and Australia.13,14 Another observational study, 
conducted entirely within Romania with the aim of characterizing 
patients with advanced PD and examining suitability for DAT, found 
large variability in symptoms and characteristics between patients, 
even within the same country, driven at least in part by the avail-
ability of DAT at different centers (DBS was available at only one 

TA B L E  2  Type of DAT at study visit by country

Country
LCIG, 
n (%)

DBS, 
n (%)

CSAI, 
n (%)

Total patients 
using DAT, n

Australiaa 11 (26.2) 27 (64.3) 9 (21.4) 42

Austria 5 (16.1) 21 (67.7) 5 (16.1) 31

Belgium 8 (28.6) 20 (71.4) 0 (0) 28

Canada 4 (22.2) 14 (77.8) 0 (0) 18

Croatiaa 5 (100) 1 (20.0) 0 (0) 5

Czech Republic 2 (10.5) 17 (89.5) 0 (0) 19

Germanya 5 (20.0) 19 (76.0) 5 (20.0) 25

Greecea 4 (33.3) 9 (75.0) 0 (0) 12

Hungary 15 (62.5) 9 (37.5) 0 (0) 24

Irelanda,b 3 (30.0) 7 (70.0) 3 (30.0) 10

Israel 5 (50.0) 5 (50.0) 0 (0) 10

Italy 7 (36.8) 12 (63.2) 0 (0) 19

Romania 29 (100) 0 (0) 0 (0) 29

Russia 0 (0) 2 (100) 0 (0) 2

Slovakia 26 (72.2) 7 (19.4) 3 (8.3) 36

Slovenia 8 (61.5) 5 (38.5) 0 (0) 13

Switzerland 6 (15.4) 32 (82.1) 1 (2.6) 39

Turkeya 10 (27.0) 22 (59.5) 7 (18.9) 37

Note: Overall patient numbers for Australia, Hungary, Italy, and 
Switzerland have been previously reported.7,9–11

The percent of patients reported is the proportion of patients in a 
country using a particular DAT out of the total patients using DAT in 
that country.
Abbreviations: CSAI, continuous subcutaneous apomorphine infusion; 
DAT, device-aided therapy; DBS, deep-brain stimulation; LCIG, 
levodopa-carbidopa intestinal gel.
aPatients in this country have more than one type of DAT.
bOne patient received invasive treatment other than LCIG, DBS, or 
CSAI.
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center).15 Although the study does not provide the same cross-
country insights observed here, it does highlight the potential for 
regional variation.

One explanation for the regional variation observed in this study 
could involve cultural factors related to patient self-perception, use 
of healthcare resources, caregiving, and treatment practices for 
patients with PD. Findings from studies have shown intercountry 
differences in caregiver demographics, the amount of burden, and 
time spent caregiving, possibly because of differences in the avail-
ability of social support and cultural attitudes toward familial care-
giving.16,17 Likewise, cultural differences have been attributed to 
different outcomes in cognitive testing.18 Furthermore, there could 
be differences in medical practice that determine how and when pa-
tients are referred to a unit that offers DAT,19 where all the patients 
in this study were assessed. Regional differences in healthcare costs 
and availability could also contribute to the variability observed in 
this study. Healthcare costs related to PD have shown considerable 

intercountry variation, due in part to differences in the number of 
specialist visits, and differences in prescribing patterns.20 Access to 
healthcare resources, driven by both geography and the structure 
of the healthcare system itself, is another potential barrier to effi-
cient diagnosis and symptom management. The relative number and 
location of movement disorder centers that offer DAT in each coun-
try may have an important impact on which patients are referred to 
such clinics. This contention is supported by findings in an earlier 
study that observed that patients in an urban area had more phy-
sician visits were more likely to have DAT and used a significantly 
higher daily levodopa equivalent dose than did those patients from 
a rural area.21 Finally, the centers and clinics within each country 
that participated in this global study could have introduced some 
variability.

Another possible reason for regional variation may lie in the 
specific differences of participating centers. The observational 
OBSERVE-PD study was prospectively designed to assess patients 

F I G U R E  2  Dyskinesia duration by country. Values are based on question 32 from the UPDRS part IV. †Indicates no patients matched the 
criteria for a given country. Overall patient numbers for Hungary and Switzerland have been previously reported.9,10 PD, Parkinson's disease; 
UPDRS, Unified Parkinson's Disease Rating Scale
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identified as having advanced versus non-advanced PD, with 
planned analysis within each participating country to allow regional 
evaluation of over 2500 patients. However, the study was only con-
ducted at select movement disorder centers in each country. As a 
result, the OBSERVE-PD study is not a comprehensive epidemio-
logic study, and site geography and patient access may be sources of 
variability. Although the movement disorder centers included in the 
study gave access to a greater number of patients with advanced PD, 
general neurology practices were not included, allowing for possible 
selection bias. Another potential source of regional variability is the 
availability of select DATs in each country. In this study, CSAI use 
was documented in only seven of 18 countries, suggesting that the 
availability of this treatment modality varies across countries.

Reasons patients with advanced PD were not using DAT in the 
OBSERVE-PD study have been reported previously, with the most 
common being “patient needs more time to decide,” and “patient 
refusal.”6 Reimbursement was not reported as a reason not to use 
DAT among any of the patients with advanced PD. However, the ra-
tionale and decision-making to implement DAT, as well as selection 
of DAT type (DBS, CSAI, or LCIG) were at the discretion of patients 
and physicians, and not captured in this analysis. Therefore, the full 
impact of patient and physician preference versus reimbursement 
on treatment decisions is unclear.

The individual factors that influenced physician judgment of ad-
vanced PD or non-advanced PD were not captured in this analysis 
and may represent an additional source of variability. Even so, the 
OBSERVE-PD study includes a real-world application of the Delphi 
consensus criteria. The overall data from the OBSERVE-PD study 
indicate that the Delphi criteria were moderately correlated with 
physician judgment, with two of 11 of the criteria having a statis-
tically significant correlation.6 While the OBSERVE-PD study used 
the benchmarked second-round criteria rather than the final Delphi 
consensus criteria, most items applied in the OBSERVE-PD study re-
mained unchanged from the published criteria.4

The 5-2-1 criteria, derived from the Delphi consensus panel, 
provides an abbreviated and effective screening tool to identify 
patients whose symptoms are uncontrolled on oral therapy. A post 
hoc analysis of an interim DUOGLOBE study analysis found that 
80 of 82 patients with advanced PD were correctly classified using 
the 5-2-1 criteria.5 However, the 5-2-1 criteria does not differenti-
ate between patients who would benefit from optimized oral ther-
apy versus DAT. Given the need for validated universal criteria to 
help optimize treatment regimens for patients who would benefit 
from more advanced therapies, the Making Informed Decisions to 
Aid Timely Management of Parkinson's Disease (MANAGE PD) tool 
was developed to assist in identifying patients who are not receiving 
optimized treatment.22 Many of the criterion in the final MANAGE 
PD tool align with the select Delphi criteria for advanced and non-
advanced PD investigated in our analysis.

In this analysis of the OBSERVE-PD study, we saw large inter-
country variation in the proportion of patients identified as having 
advanced PD versus patients with non-advanced PD. Overall, more 
than half of patients identified by physicians as having non-advanced 

PD have advanced PD according to select Delphi criteria, indicating 
a need for optimized therapy in these patients. The broad differ-
ences in patient characteristics, symptoms, and treatment decisions 
underscore the need for unified criteria and/or guidelines to help 
identify those patients who may benefit from more advanced ther-
apy to achieve their treatment objectives.
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