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Summary

AIMS OF THE STUDY: Currently, the characterisation of
advanced Parkinson’s disease (APD) does not follow
standardised diagnostic criteria, which complicates the
evaluation of ongoing care and treatment strategies, such
as eligibility for device-aided treatment (DAT). Therefore,
this study aimed to determine the proportion of APD and
non-advanced Parkinson’s disease (non-APD) patients
treated at specialised movement disorder centres in
Switzerland, to compare clinical characteristics of APD
versus non-APD patients and to assess eligibility for and
use of DAT. Furthermore, potential differences between
the Swiss and international situation should be uncovered.

METHODS: OBSERVE-PD was a cross-sectional, inter-
national, observational study including 2615 patients from
128 movement disorder centres in 18 countries. For the
Swiss subgroup of the study analysed here, which includ-
ed 134 patients from 5 movement disorder centres, mo-
tor and non-motor symptoms, activities of daily living and
quality of life were assessed as endpoints. The correlation
between physician’s judgement of APD and the Delphi cri-
teria for APD, which were developed by an international
expert group, as well as the clinical burden in APD and
non-APD patients and eligibility for and use of DAT were
evaluated. The results for the Swiss subgroup were sub-
sequently compared with the international full analysis set
of the OBSERVE-PD study.

RESULTS: Based on physician’s judgement, 69.4% of pa-
tients included in the Swiss study suffered from APD. A
moderate correlation between physician’s judgement and
the Delphi criteria for APD was observed (Κ = 0.480, 95%
confidence interval 0.317–0.642). Clinical burden was
higher for APD patients, as shown by worse scores for ac-

tivities of daily living, motor symptom severity, dyskinesia
duration/disability, duration of “off” time, non-motor symp-
toms and quality of life as compared with non-APD pa-
tients (p <0.0001 for all). The Swiss data for disease bur-
den were comparable to the international findings, except
that the Swiss patients showed less “off” time. Amongst
APD patients eligible for DAT, the main reason for no DAT
in Switzerland was patient refusal, whereas patients need-
ing more time to decide about it was the most frequent
reason in the international analysis.

CONCLUSIONS: The study shows that the burden of APD
in tertiary care centres in Switzerland is comparable to the
international situation. Patient refusal is the main reason
for no DAT amongst eligible APD patients in such centres.
The identification of standard APD classification parame-
ters and evaluation of the reasons for no DAT are rele-
vant for optimising treatment strategies and the transition
to DAT.

ABBREVIATIONS

APD advanced Parkinson’s disease

DAT device-aided treatment

NMSS Non-motor Symptom Scale

Non-APD non-advanced Parkinson’s disease

PD Parkinson’s disease

PDQ-8 8-Item Parkinson’s Disease Questionnaire

s.c. subcutaneous

SD standard deviation

UPDRS Unified Parkinson’s Disease Rating Scale
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Introduction

Parkinson’s disease is an incurable neurological disorder,
which gradually progresses and may eventually lead to se-
vere disability despite therapeutic intervention [1–5].De-
vice-aided treatment (DAT) such as continuous infusion
therapies (apomorphine s.c. or intraduodenal levodopa) or
stereotactic surgery with deep brain stimulation are nowa-
days recognised options in the advanced stages of Parkin-
son’s disease [2]. DAT is thereby generally provided by a
multidisciplinary expert group at a specialised movement
disorder centre or clinic [3].

Progression to advanced Parkinson’s disease (APD) is not
well defined, even though the increased severity of cardi-
nal Parkinson’s disease symptoms such as tremor, rigidi-
ty and akinesia, or the development of axial signs such as
postural instability, gait disorders or truncal deformities,
may be observed as indicators of disease progression. In
the pre-levodopa era, natural progression of Parkinson’s
disease was formalised by Margaret Hoehn and Melvin
Yahr in their well-established scale, whereby reaching
stage 3 would be considered a crucial step toward ad-
vanced disease [6]. However, the introduction of levodopa
therapy had a major impact on the clinical features previ-
ously used to assess disease progression. Especially lev-
odopa-related manifestations, such as motor fluctuations
and levodopa-induced dyskinesia, are now considered
more reliable indicators of progression, even though there
is currently no distinct threshold above which the disease is
classified as advanced [2, 4]. Therapeutic decisions, such
as eligibility for DAT, which are required to optimise pa-
tient outcomes, are complicated by the lack of a clear clas-
sification system [1]. Therefore, significant efforts have
been made in recent years to reach global consensus on the
definition of APD as an operational tool to provide guid-
ance on the timing of DAT initiation [1]. Currently report-
ed percentages of patients with APD treated in a movement
disorder centre vary between studies [7–11]. However, a
clearer understanding of the number of APD patients with-
in a movement disorder centre forms an important basis
for efficient planning of DAT initiation [1]. In the past few
years, the decision to implement DAT in individual pa-
tients has shifted towards earlier stages of Parkinson’s dis-
ease, which further complicates the definition of APD [12].

Here we report the results of the Swiss subgroup of the
cross-sectional, multi-country, observational OBSERVE-
PD study, which aimed at assessing the proportion of APD
patients in movement disorder centres, based on physi-
cian’s judgement and the Delphi criteria for APD, the clin-
ical burden of APD and the eligibility for and use of DAT.
In addition, the data of the Swiss subgroup was compared
with the results obtained from the previously published in-
ternational full analysis set [3]. The study results are re-
ported in accordance to the STROBE statement for obser-
vational studies [13].

Methods

The detailed methods of the international OBSERVE-PD
study have been published previously and will be briefly
described here [3].

Study setting
This observational study was conducted in a cross-section-
al, non-interventional, multi-country, multicentre format in
movement disorder centres/clinics in 18 active countries,
including 5 in Switzerland, for which the subgroup analy-
sis is presented here. The main eligibility criteria for par-
ticipating movement disorder centres was the availability
of DAT, including levodopa-carbidopa intestinal gel, con-
tinuous subcutaneous apomorphine infusion or deep brain
stimulation. Patients were documented between February
2015 and January 2016. The project database was closed
in June 2016, and the study results were finally reported in
September 2016. To ensure that the distance of upper and
lower limits of the two-sided 95% confidence interval (CI)
for the primary endpoint would not exceed 2.0%, a sample
size of approximately 2500 patients was chosen.

The study was approved by the local ethics committee and
was performed according to International Council for Har-
monization of Technical Requirements for Pharmaceuti-
cals for Human Use and Good Clinical Practice require-
ments and followed the principles of the Declaration of
Helsinki.

Patient selection
Parkinson’s disease patients at least 18 years of age, i.e.,
outpatients attending routine clinical visits or inpatients at
participating movement disorder centres, were eligible to
participate in the study. A clinical diagnosis of Parkinson’s
disease according to the assessment of the treating physi-
cian and written informed consent were further require-
ments. Exclusion criteria were “off” stage at any time of
the visit, uncertainty around the Parkinson’s disease diag-
nosis and participation in another clinical study. Patients
were identified consecutively and were asked to participate
in the study to avoid selection bias.

Study assessments
Data were collected for each patient during a single study
visit following provision of signed informed consent. As
previously published, the data collected included demo-
graphics, Parkinson’s disease-related information, Parkin-
son’s disease treatment information and comorbidities [3].
The assessment of patient eligibility for DAT was based on
the movement disorder specialist’s judgement and did not
require stringent eligibility criteria. Generally, motor fluc-
tuations refractory to oral treatment was the main criteri-
on. Assessment of motor symptoms during the study visit
was based on the Unified Parkinson’s Disease Rating Scale
(UPDRS) in “on” stage (Part II – activities of daily living;
Part III – motor signs; Part IV – items 32, 33, 34, 39, com-
plications of therapy; Part V – modified Hoehn and Yahr
scale). Non-motor symptoms and quality of life were as-
sessed using the Non-motor Symptoms Scale (non-motor
symptoms S) and the 8-Item Parkinson’s Disease Quality
of Life Questionnaire (PDQ-8), respectively.

Endpoints
The primary endpoint of the study was the proportion of
Parkinson’s disease patients with APD according to physi-
cian’s judgement. Secondary endpoints included parame-
ters used to select the advanced stage Parkinson’s disease
patients versus non-advanced Parkinson’s disease patients,
the number of APD patients according to physician’s
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judgement eligible for invasive therapies per physician’s
judgement, referral source and duration since diagnosis,
and the proportion of APD patients identified by physi-
cian’s judgement compared with the proportion identified
by APD criteria created by the Delphi method for each of
the eleven APD criteria questions separately.

Delphi criteria for APD
The Delphi criteria were previously developed by an in-
ternational expert group as a staging tool to help with the
identification of patients with APD and to optimise patient
care (e.g., DAT eligibility). Here, experts used the Delphi
consensus methodology to identify 15 clinically relevant
indicators for suspected APD, including six motor symp-
toms, five non-motor symptoms and four functional im-
pairments. Furthermore, consensus was reached on seven
indicators describing characteristics of APD patients eligi-
ble for DAT [1].

A predefined endpoint of this study was to compare Delphi
staging with the physician’s judgement. Therefore, the pa-
tients were assessed by the investigators (movement disor-
der specialists) using their own judgement, followed by an
assessment using eleven questions developed by the Del-
phi method. These questions aimed, amongst others, at as-
sessing the level of troublesome motor fluctuations, the
number of hours during the waking day in which the pa-
tient has “off” symptoms, whether the patient has “off”
time at least every 3 hours, and the level of capacity in ac-
tivities of daily living (table 1). Patients fulfilling any of
these eleven indicators were considered to have APD. Im-
portantly, patients with ongoing DAT were not assessed us-
ing the Delphi criteria.

Safety
This observational study was not designed to identify or
quantify any safety aspects [3].

Statistical analysis
Statistical analyses were essentially carried out as previ-
ously described for the international full analysis set, using
the SAS® package, version 9.2 (SAS Institute, Cary, NC)
[3]. Below, the statistical methods applied for the Swiss
subgroup analysis are described in detail. Because of the
small sample size, regression analysis was not done for the
Swiss subgroup.

Quantitative data were analysed by standard statistical pa-
rameters (valid n, missing n, mean, standard deviation

[SD], minimum, lower quartile, median, upper quartile,
and maximum) and an additional frequency distribution
was supplied after appropriate grouping of the data. Quali-
tative data are presented through absolute and relative fre-
quency distributions. For categorical variables associated
with score values, the mean was also calculated. If not stat-
ed otherwise, the valid data per parameter excluding pa-
tients with missing values were used for calculation of per-
centages.

For the primary endpoint and for selected secondary end-
points, two-sided 95% confidence intervals were provided.
Confidence intervals and p-values (two-sample t-test) were
calculated for differences between advanced vs non-ad-
vanced Parkinson’s disease patients. Cohen’s kappa was
calculated for correlation analyses.

The secondary endpoint parameters used to select the ad-
vanced stage Parkinson’s disease patients versus non-ad-
vanced Parkinson’s disease patients (demographics, dis-
ease duration since diagnosis, UPDRS, modified Hoehn
and Yahr staging, quality of life, comorbidities, anti-PD
medication) were evaluated based on a stratified descrip-
tive presentation (APD patients, non-APD patients, all pa-
tients).

The full analysis set consists of all patients enrolled in the
study who had a physician’s judgment on the stage of the
disease. Patient data was collected in a single visit. There-
fore, imputation methods for missing data, such as last-ob-
servation-carried-forward, were not applicable.

All patient characteristics (demographics, Parkinson’s dis-
ease-related data and referral history, comorbidities, anti-
Parkinson’s disease medication, APD criteria, UPDRS II,
III, IV, and V, NMSS, PDQ-8) are presented by the total
population and stratified by APD and non-APD patients.

Results

APD vs non-APD patients
Out of 2627 documented patients, a total of 2615 were
evaluable and therefore included in the full analysis set of
the international study. The Swiss subgroup analysis in-
cluded 134 patients from five participating movement dis-
order centres in Switzerland. Based on physician’s judge-
ment, 69.4% (95% CI 61.6–77.2; 93/134 patients) of the
recruited Parkinson’s disease patients suffered from APD.
The mean age was 70.7 years within the APD group, and
67 years in the non-APD group (table 2). Overall, age, sex
and the proportion of patients living at home were com-

Table 1: Delphi criteria for advanced Parkinson’s disease (APD) [1].

Delphi consensus criteria questions Patient has

1. Troublesome motor fluctuations, severity level Moderate or severe

2. “Off” time, hours/waking day ≥2 or <2

3. Night-time sleep disturbances, severity level Moderate or severe

4. Troublesome dyskinesia, hours/waking day 2-3 or >3

5. Non-motor fluctuations present Yes

6. “Off” time at least every 3 hours Yes

7. ≥5 times daily oral levodopa dosing Yes

8. Activities of daily living limitation, severity level Moderate or severe

9. Falling, frequency Most of the time or all the time

10. Dementia, severity level Moderate or severe

11. Psychosis, severity level Moderate or severe
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parable between patients with APD and non-APD (table
2). However, caregiver support was required by 55.2%
(48/87 patients) of APD patients, and by only 7.5% (3/
40 patients) of non-APD patients (table 2). The mean time
since Parkinson’s disease diagnosis was markedly longer
for APD than for non-APD patients (11. 4 years [SD 6.3]
vs 3.9 years [SD 3.2], table 2). Mean scores for activities of
daily living, motor symptom severity, dyskinesia duration
and disability, average duration of “off” time per day, non-
motor symptoms and quality of life were all significantly
worse in APD patients than non-APD patients (p <0.0001
for all, fig. 1). Comorbidities were observed with an over-
all comparable frequency in both groups (table 3). Howev-
er, more APD patients experienced cognitive dysfunction,
sleep disorders and fatigue as compared with non-APD pa-
tients (table 3).

Delphi criteria and modified Hoehn and Yahr staging
for APD
The correlation between physician’s judgement of APD
and the Delphi consensus-based criteria for APD was mod-
erate (Cohen’s kappa, Κ = 0.480, 95% CI 0.317–0.642).
The highest correlations were reached for question 1, trou-
blesome motor fluctuations (moderate/severe vs mild, Κ
= 0.288, 95% CI 0.188–0.388), question 7, minimum of
five oral levodopa dosages per day (yes vs no, Κ = 0.251,
95% CI 0.130–0.372), and question 8, level of limitation of
capacity for activities of daily living (moderate/severe vs
mild, Κ = 0.414, 95% CI 0.289–0.539), whereas Cohen’s
kappa for question 2, hours of “off” symptoms during wak-
ing day (≥2 vs <2, Κ = 0.144, 95% CI 0.059–0.299), ques-
tion 5, non-motor symptom fluctuations (yes vs no, Κ =
0.169, 95% CI 0.061–0.279), and question 6, “off” time
at least every 3 hours (yes vs no, Κ = 0.112, 95% CI
0.029–0.197), remained low. Mean Hoehn and Yahr stage
during “on” time was 2.9 (SD 0.8) for APD and 2.0 (SD
0.5) for non-APD patients, and all patients with a Hoehn

and Yahr stage of 4 or greater were classed as APD accord-
ing to physician’s judgement.

Eligibility, initiation and status of DAT
Of the 93 APD patients, 66.7% (62/93 patients) were con-
sidered eligible for DAT and of these, 61.3% (38/62 pa-
tients) were currently on DAT (table 4). Neurosurgical
treatment (deep brain stimulation) was most frequently
used (81.6%, 31/38 patients), followed by levodopa-car-

Figure 1: Clinical assessments of APD and Non-APD patients. A)
Activities of daily living (UPDRS II), motor symptom severity (UP-
DRS III); B) Dyskinesia duration and disability (UPDRS Part IV
Q32 and Q33); C) Average duration of “off” time (UPDRS Part IV
Q39); D) non-motor symptom burden (NMSS) and quality of life
(PDQ-8). Error bars indicate standard deviation, p-values from a
paired t-test show statistical significance. APD = advanced Parkin-
son’s disease; non-APD = Non-advanced Parkinson’s disease;
NMSS = Non-motor Symptoms Scale; PDQ-8 = Parkinson’s dis-
ease 8-item questionnaire; SD = Standard deviation; UPDRS =
Unified Parkinson’s Disease Rating Scale.

Table 2: Patient Characteristics of ADP and non-ADP based on physician’s judgement.

Characteristics APD, N = 93 Non-APD, N = 41

n/N (%) Mean (SD) n/N (%) Mean (SD)

Age, years 70.7 (9.4) 67.0 (10.5)

Sex, male 62/93 (66.7) 26/41 (63.4)

Living at home 81/93 (87.1) 41/41 (100)

Caregiver support, yes 48/87† (55.2) 3/40† (7.5)

Time since Parkinson’s disease diagnosis, years 11.4 (6.3) 3.9 (3.2)

Motor fluctuations present, yes* 72/93 (77.4) 9/41 (22.0)

Duration of motor fluctuations, years* 4.6 (3.3) 1.6 (0.9)

APD = advanced Parkinson’s disease; non-aPD = non-advanced Parkinson’s disease; SD = standard deviation * Data for one patient in the APD group was missing; † patients
with valid data.

Table 3: Neuropsychiatric comorbidities of ADP and non-ADP based on physician’s judgement

APD, N = 93 Non-APD, N = 41

n/N (%) n/N (%)

Comorbidities, yes 76/93 (81.7) 34/41 (82.9)

Comorbidity type

Depression 20/93 (21.5) 9/41 (22.0)

Cognitive dysfunction 30/93 (32.3) 6/41 (14.6)

Sleep disorders 18/93 (19.4) 6/41 (14.6)

Fatigue 13/93 (14.0) 3/41 (7.3)

APD = advanced Parkinson’s disease; non-APD = non-advanced Parkinson’s disease
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bidopa intestinal gel (15.8%, 6/38 patients) and apomor-
phine s.c. infusions (2.6%, 1/38 patients) (table 4). Of the
eligible APD patients, 17.7% (11/62 patients) had decid-
ed to start DAT procedures at this visit, with the majori-
ty planning to have neurosurgical treatments (deep brain
stimulation, 63.6%, 7/11 patients), followed by 27.3% (3/
11 patients) and 9.1% (1/11 patients) with planned lev-
odopa-carbidopa intestinal gel or apomorphine s.c. infu-
sions, respectively (table 4). Across all patients with APD
according to physician’s judgement, 47.3% (44/93 pa-
tients) were neither receiving nor planned for DAT, and
of the APD patients eligible for DAT, 21.0% (13/62 pa-
tients) were not currently receiving DAT. Reasons for not
introducing DAT were mainly patient refusal (8/13 eligible
APD patients, 61.5%), motor function-related issues (2/
13 patients, 15.4%) and other reasons not specified in the
questionnaire (3 of 13 patients, 23.1%). Of the five non-
APD patients classed as eligible for DAT, one patient
(20%) was receiving deep brain stimulation, whereas the
remaining four (80%) were not on DAT (table 4).

Swiss subgroup vs international full analysis set
The data obtained for the Swiss subgroup were compared
with the international full analysis set (including the Swiss
subgroup). Overall, 69.4% (95% CI 61.6–77.2%; 93/134
patients) of the Swiss patients suffered from APD accord-
ing to physician’s judgement, whereas 51.3% (95% CI
49.4–53.2%; 1343/2615 patients) of the full analysis set
were classed as APD patients. In Switzerland, all patients
presenting with Hoehn and Yahr stage 4 or 5 were consid-
ered to have APD (22/134 patients, 16.4%). In compari-
son, within the full analysis set a Hoehn and Yahr stage of
4 or 5 was identified for 299 of 2614 patients (11.4%), 18
of whom were nonetheless included in the non-APD group
(6%).

Activities of daily living (UPDRS II), motor symptom
severity (UPDRS III), non-motor symptom severity

(NMSS) and quality of life (PQD-8) scores appeared sim-
ilar in the Swiss APD and full analysis set APD groups
and were significantly higher compared with the non-APD
groups (fig. 2). The rate of no dyskinesia in APD patients
was 45.2% (42/93 patients) in Switzerland and 37.4%
(501/1338 patients) in the full analysis set (fig. 2). In the
Swiss subgroup, roughly 40% of the patients with APD
according to physician’s judgement had no “off” time
(38.7%, 36/93 patients) or “off” time for only 1–25% of the
day (39.8%, 37/93 patients). In contrast, in the full analysis
set only 20.3% (271/1336 patients) of patients with APD
according to physician’s judgement had no “off” time, and
43.9% (587/1336 patients) had “off” time for 1–25% of the
day. Compared with the Swiss subgroup, more patients in
the full analysis set had “off” time for 26-50% of the day
(Swiss 16.1%, 15/93 patients; full analysis set 27.1%, 362/
1336 patients; fig. 2). In Switzerland patient refusal was
the major reason for no DAT amongst patients with APD
according to physician’s judgement (Swiss 61.5%, 8/13 pa-
tients; full analysis set 28.3%, 94/332 patients), whereas
the main reason for no DAT in the full analysis set was
that the patient needed more time for a decision. None of
the APD patients and only one non-APD patient in the
Swiss subgroup were not on DAT because they needed
more time for a decision. Even though deep brain stim-
ulation was the most widely used DAT in the full analy-
sis set and Swiss subgroup, it was more frequently used in
Switzerland (Swiss 82.1%, 32/38 patients; full analysis set
57.4%, 229/399 patients), whereas levodopa-carbidopa in-
testinal gel (Swiss 15.4%, 6/39 patients; full analysis set
38.3%, 153/399 patients) and apomorphine s.c. infusions
(Swiss 2.6%, 1/39 patients; full analysis set 8.3%, 33/399
patients) were used less compared with the full analysis
set.

Discussion

The criteria for APD are not clearly defined and largely
depend on the physician’s personal judgement. Frequently

Table 4: Eligibility for device-aided treatment (DAT), type of DAT and reasons for no DAT.

APD, N = 93 Non-APD, N = 41

n/N (%) n/N (%)

Eligible for DAT options 62/93 (66.7) 5/41 (12.2)

Status of DAT for eligible patients

Ongoing 38/62 (61.3) 1/5 (20)

Decided at visit to start 11/62 (17.7) 0/5 (0)

No 13/62 (21) 4/5 (80)

Missing 0/62 (0) 0/5 (0)

Type of DAT in group with ongoing DAT

DBS 31/38 (81.6) 1/5 (20)

LCIG 6/38 (15.8)

Apomorphine s.c. infusion 1/38 (2.6)

Type of DAT in group with decision to start DAT

DBS 7/11 (63.6)

LCIG 3/11 (27.3)

Apomorphine s.c. infusion 1/11 (9.1)

Reason for no DAT

Patient refusal 8/13 (61.5) 0/4 (0)

Patient needs more time to decide 0/13 (0) 1/4 (25)

Motor function related issues 2/13 (15.4) 0/4 (0)

Other 3/13 (23.1) 3/4 (75)

APD = advanced Parkinson’s disease; non-APD = non-advanced Parkinson’s disease; DAT = device-aided treatment; DBS = deep brain stimulation; LCIG = levodopa-carbidopa
intestinal gel
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used classification systems are mainly based on motor
symptom severity and do not provide a full patient profile
[3]. Defining distinct disease stages may help to improve
treatment strategies to provide the best possible care to the
patients [1].

Here we analysed the data of the Swiss subgroup of the
international OBSERVE-PD study and compared these
country-specific results with the previously published in-
ternational data [3]. The Swiss dataset thereby provides
insight into how APD and DAT eligibility is recognised
in Switzerland. The proportion of patients with APD ac-
cording to physician’s judgement was higher in Switzer-
land than in the international full analysis set (69.4% vs.
51.3%). Similarly, Fasano et al. reported a wide variation
in the proportion of APD patients between the different
countries included in the international study, which high-
lights the differences between healthcare systems, clinics
and possibly treatment availability [3].

Figure 2: Comparison of the international (FAS) data with the
Swiss subgroup. A) Activities of daily living (UPDRS II), motor
symptom severity (UPDRS III), non-motor symptom burden
(NMSS) and quality of life (PDQ-8); B) Dyskinesia duration (UP-
DRS Part IV Q32, categories); C) Average duration of “off” time
(UPDRS Part IV Q39, categories). Error bars indicate standard de-
viation (SD). APD FAS = advanced Parkinson’s disease full analy-
sis set; APD CH = advanced Parkinson’s disease Swiss subgroup;
non-APD = non-advanced Parkinson’s disease FAS; non-APD CH
= non-advanced Parkinson’s disease Swiss subgroup; NMSS =
Non-motor Symptoms Scale; PDQ-8 = 8-Item Parkinson’s Disease
Questionnaire; UPDRS = Unified Parkinson’s Disease Rating
Scale

In Switzerland, the correlation between physician’s judge-
ment of APD and the Delphi criteria was highest for motor
fluctuations (question 1), number of oral levodopa doses
per day (question 7) and limitations of activities of daily
living (question 8). The overall APD correlation was
slightly higher than for question 8 alone (overall 0.48,
question 8 0.414), but remained moderate, as was also ob-
served in the international study population [3].

Validated clinical measures can help to recognise APD not
adequately controlled by oral medication, which in turn
can lead to earlier intervention and improved results [14].
The Hoehn and Yahr staging system is frequently used for
this purpose, but has several limitations. The system em-
phasises specific aspects of Parkinson’s disease, including
postural instability and mobility problems, whilst neglect-
ing non-motor symptoms and levodopa-associated compli-
cations, including motor fluctuations and dyskinesia [15].
Within the Swiss subgroup, the mean Hoehn and Yahr
stage was higher in APD (2.9) than in non-APD (2.0) pa-
tients, and in contrast to the full analysis set, all Swiss
patients with Hoehn and Yahr stage ≥4 were considered
to have APD, which provides some support for this stag-
ing system for the definition of advanced disease. Howev-
er, the finding that Swiss patients had a shorter duration
of “off” than the full analysis set may indicate that, com-
pared with other aspects of Parkinson’s disease, gait distur-
bance and postural stability could have a greater influence
on physician’s judgement of APD in Switzerland, where-
as motor fluctuations had less of an impact, when com-
pared with the full analysis set [3]. In the Swiss subgroup
there was descriptively somewhat less dyskinesia and only
a low correlation between physician’s judgement of APD
and questions 1, 2 and 6 (troublesome motor fluctuations,
hours with “off” symptoms during the waking day and
“off” time at least every 3 hours) of the Delphi criteria.

Within the group with APD according to physician’s
judgement, 66.7% of the patients were considered eligible
for DAT, which is comparable to the 66% in the full analy-
sis set [3]. However, 12.2% of non-APD patients in
Switzerland were also DAT-eligible, which is in line with
what was found in the international cohort (10%) [3].

Most eligible APD patients in the Swiss subgroup were
already receiving DAT or initiation of DAT was planned.
Interestingly, the number of DAT-eligible patients already
receiving DAT was markedly higher in Switzerland than
in the international study population. This finding may re-
flect easy accessibility of relevant information for Parkin-
son’s disease patients and the quality of service offered
to Parkinson’s disease patients in Switzerland, where ac-
cess to all therapeutic options is usually available without
lengthy waiting times or financial restrictions. The number
of eligible patients who were not planning to initiate DAT
was substantially lower in the Swiss cohort at 21.0% com-
pared with 37.7% in the international study population [3].
In Switzerland, the main reason for no DAT was patient
refusal. This contrasts with the international full analysis
set, where the most frequent reason for not initiating DAT
was that the patient needed more time to decide [3]. In this
regard, patient education might be useful to overcome po-
tential negative prejudices against DAT and patient moti-
vation for DAT should be investigated in a separate study.
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The previously published limitations for the international
OBSERVE-PD study also apply to the Swiss subgroup
[3].The sample size of the Swiss subgroup was small and
the study was not designed to determine the percentage of
APD patients (prevalence). Patients were recruited from
movement disorder centres, which possibly resulted in in-
creased prevalence of patients with more advanced Parkin-
son’s disease. Also, there was no assessment of the pro-
portion of patients with APD who were not referred to a
specialised centre and therefore did not have access DAT.
Not all movement disorder centres in Switzerland partic-
ipated in the study. The movement disorder centres in-
cluded were selected on the basis of their willingness to
participate and the availability of DAT, which most likely
led to a bias towards a disproportionate representation of
DAT. Thus, data on the therapeutic decision-making in
DAT-eligible APD patients treated outside these centres
is not available, constituting a significant inclusion bias.
The participating investigators were trained for the study
and thereby received information about the Delphi criteria,
which might have influenced their understanding and
judgement, thereby introducing a bias. An additional limi-
tation is the post hoc nature of the analysis and that the da-
ta were obtained from only one single independent patient
visit. There was no follow-up to determine if DAT-eligible
patients not currently on DAT eventually initiated DAT. In
addition, DAT-ineligible patients were not followed, and it
was not determined if their DAT-eligibility status changed
after the study concluded.

Conclusions

In this study, the situation regarding ADP and related DAT
in Swiss tertiary care centres was assessed and compared
with the international situation. There was a moderate cor-
relation between physician’s judgement and the Delphi cri-
teria for APD, which had been defined as a tool to improve
APD recognition by highlighting quantifiable criteria. This
emphasises the need for creating awareness of specific
symptoms to allow patients and physicians to prepare for
the changing medical needs as the disease progresses. Fur-
thermore, evaluation of the proportion of APD patients at
movement disorder centres forms the basis for efficient
DAT planning. Overall, the burden of APD in tertiary care
centres in Switzerland was found to be comparable to the
international situation, and patient refusal was identified as
the main reason for no DAT amongst eligible APD patients
– an observation that underlines the importance of patient
education. Altogether, these findings help practicing physi-
cians to better classify APD patients and potentially low-
er their burden of disease, by providing adequate treatment
according to clinical features.
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