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Practice points

e Application of simple criteria to identify advanced Parkinson’s disease (PD) is important because early
identification of advanced PD allows doctors to adjust treatment, leading to better symptom control and
improved quality of life.

e A group of experts proposed that fulfilling at least one of the '5-2-1 criteria’ (taking levodopa by mouth at least
five times a day, having at least 2 h of the day with 'Off’ symptoms, or having at least 1 h of troublesome,
uncontrolled, muscle movements (also known as dyskinesia) suggests advanced PD.

e Patients meeting at least one of the 5-2-1 criteria may also be candidates for advanced therapies, such as
continuous infusion of levodopa—carbidopa intestinal gel, continuous administration of subcutaneous
apomorphine, or deep brain stimulation.

e The multicountry long-term DUOGLOBE study assessed long-term effectiveness and safety of continuous
administration of levodopa—carbidopa intestinal gel.

e At enrollment, almost all patients with physician-identified advanced PD in the DUOGLOBE study met at least one
of the 5-2-1 criteria, and the majority (68%) met two or more of the 5-2-1 criteria.

e Patients showed improvement in motor and nonmotor symptoms following treatment with levodopa-carbidopa
intestinal gel.

e As part of the physician’s assessment, using the 5-2-1 criteria may be an objective way to identify patients with
advanced PD using simple and reproducible measures.

Aim: A Delphi expert consensus panel proposed that fulfilling =1 of the ‘5-2-1 criteria’ (=five-times

daily oral levodopa use, >two daily hours with ‘Off’ symptoms or >one daily hour with troublesome

dyskinesia) suggests advanced Parkinson’s disease (PD). Patients & methods: DUOdopa/Duopa in Patients

with Advanced PD - a GLobal OBservational Study Evaluating Long-Term Effectiveness (DUOGLOBE) —is a

single-arm, postmarketing, observational, long-term effectiveness study of levodopa-carbidopa intestinal

gel (LCIG) for advanced PD. Results: This 6-month interim analysis (n = 139) affirms that most (98%)

enrolled patients fulfill >1 of the 5-2-1 criteria. These patients responded favorably to LCIG treatment.

Safety was consistent with other LCIG studies. Conclusion: In advanced PD patients, the 5-2-1 criteria

generally aligns with clinician assessment. Future ==
Clinical Trial Registration: NCT02611713 (ClinicalTrials.gov) Mediciné""

10.2217/nmt-2020-0021 © 2022 AbbVie Inc,, employer of authors L Neurodegener. Dis. Manag. (Epub ahead of print) ISSN 1758-2024
Bergmann, P Kukreja, K Onuk, W Robieson


https://orcid.org/0000-0001-7441-0967
http://ClinicalTrials.gov

Research Article

Aldred, Anca-Herschkovitsch, Antonini et al.

First draft submitted: 21 April 2020; Accepted for publication: 30 July 2020; Published online:
2 September 2020

Keywords: 5-2-1 e criteria for advanced PD e dyskinesia e LCIG e levodopa e levodopa-carbidopa intestinal gel e off
time e Parkinson’s disease

Levodopa, a dopamine precursor, is a key medication in the standard of care for Parkinson’s disease (PD). Although
oral treatment with levodopa is highly effective, there are shortcomings that become apparent over time [1]. Dose-
related motor and nonmotor fluctuations often follow the dosing cycle, with patients demonstrating ‘Off” related
deterioration in motor function and emergence of nonmotor symptoms as the medication wears off [2,3]. As PD
progresses, patients typically require more frequent levodopa dosing as the therapeutic window narrows. Dose
fractioning of five or more times daily and troublesome ‘Off” periods more than 1-2 h/day are critical indicators
that referral to a specialist may be warranted [4].

Patients with advanced PD are required to have individual, customized therapy to manage symptoms, including
nonmotor symptoms, dyskinesia and ‘Off” time [5]. When modified oral regimens no longer adequately manage
PD symptoms, therapies such as continuous infusion formulations of levodopa, subcutaneous apomorphine infu-
sion and deep brain stimulation are available alternatives for consideration [4]. Levodopa—carbidopa intestinal gel
(LCIG) is continuously delivered via percutaneous endoscopic gastrostomy with a jejunal extension tube and a
portable pump. Results from several Phase II1, observational and comparative studies have demonstrated significant
improvements in motor function, nonmotor symptoms and quality of life in patients with advanced PD who are
treated with LCIG [6-15]. Continuous subcutaneous infusion of apomorphine was shown in multiple open-label
studies to reduce ‘Off” time, extend ‘On’ time and improve disability and nonmotor symptoms [16-18]. Results
from a double-blind, placebo-controlled study with apomorphine demonstrated significant reduction in ‘Off” time
and time without troublesome dyskinesia (TSD) [19]. Effective surgical procedures for advanced PD also exist,
such as deep brain stimulation of the subthalamic nucleus and globus pallidus internus, which has been shown to
consistently improve motor fluctuations and dyskinesia [16,20-24]. Deep brain stimulation has also been evaluated in
patients with less advanced disease and has been shown to provide benefits comparable to a control group receiving
the best medical treatment via drug therapy [14,16,25,26].

Efforts to establish simple criteria for the early identification of suspected advanced PD and identification of
patients who would benefit from infusion or surgical therapies have been ongoing for some years. The absence of
a biomarker, diagnostic test, or gold standard index makes defining the stage of advanced PD challenging, which
impacts the ability to optimize therapies [4]. A Delphi expert consensus panel proposed several features across motor,
nonmotor and functional-impact domains that might be useful to identify advanced PD. The chosen objective
motor criteria (5-2-1 criteria) included using oral levodopa at least five times per day, having at least 2 h of the
day with ‘Off” symptoms, or at least 1 h of the day with TSD (4. The 5-2-1 criteria may be useful to aid in the
identification of suspected advanced PD patients who are uncontrolled with oral/transdermal therapies and may
benefit from advanced treatments.

DUOGLOBE (DUOdopa/Duopa in Patients with Advanced Parkinson’s Disease — a GLobal OBservational
Study Evaluating Long-Term Effectiveness) is a 3-year, follow-up, observational, multicountry study. This posr
hoc analysis of an interim DUOGLOBE dataset was conducted to evaluate if patients identified by experienced
clinicians as having advanced PD met the 5-2-1 criteria. DUOGLOBE also assessed the relationship of the 5-2-1
criteria to effectiveness and safety outcomes of LCIG treatment during routine care. The population was analyzed
across four subgroups, divided as patients meeting the five or more times a day oral levodopa dosing criterion, two
or more hours of ‘Off” time criterion, one or more hours a day TSD criterion and those patients who met all three
of the 5-2-1 criteria.

Patients & methods

Study design & treatment

DUOGLOBE is a global, multicountry, single-arm, postmarketing observational analysis of the long-term effec-
tiveness of LCIG in patients with advanced PD (NCT02611713; Supplementary Figure 1).

Patients
Patients were included in the DUOGLOBE study if they were LCIG-naive at the start of the study and eligible to
receive LCIG therapy in accord with the approved local LCIG product label for the region where they were enrolled
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in the study (Label outside of the USA: LCIG is indicated for the treatment of advanced levodopa-responsive
Parkinson’s disease with severe motor fluctuations and hyper-/dyskinesia when available combinations of Parkinson
medicinal products have not given satisfactory results. Label in the USA: LCIG is indicated for the treatment
of motor fluctuations in patients with advanced Parkinson’s disease). In addition, the physician needed to make
the decision to treat the patient with LCIG before the patient was approached to participate in the study and
the patient had to provide written informed consent. Patients were excluded from consideration if they had any
condition included in the contraindications section of the approved local LCIG label, had current treatment with
continuous apomorphine infusion, had a score <24 on the Mini-Mental State Examination, had participated in a
concurrent interventional clinical trial or exhibited a lack of motivation or insufficient language skills to complete
study questionnaires. Patients with history of previous surgery for PD (such as deep-brain stimulation or cell
transplantation) were also excluded. However, in 2017 an amendment (only applicable to patients enrolled in the
USA) allowed for inclusion of patients who had previous surgery for PD.

Assessments

Determination of patients’ fulfillment of 5-2-1 criteria included frequency of daily levodopa intake, measurement
of daily ‘Off” time as reported by the patient and time spent with TSD as reported by the patient. TSD was defined
as dyskinesia severity (Unified Parkinson’s Disease Rating Scale [UPDRS] part IV item 33) with a score of 2, 3 or
4 (mild, moderate or severe) as defined in Supplementary Table 1.

Effectiveness assessments

Effectiveness in this interim analysis was evaluated from baseline to 6 months follow-up using ‘Off” time as reported
by the patient and by responses on the Unified Dyskinesia Rating Scale (UDysRS), the Non Motor Symptom Scale
(NMSS), the Parkinson’s Disease Questionnaire (PDQ-8), the UPDRS part II (activities of daily living) and the
Modified Caregiver Strain Index (MCSI).

Safety assessments
Safety outcomes were assessed based on serious adverse events (AEs), pregnancies and product complaints that were
monitored and reported by the physician.

Statistical analysis

This was a post hoc analysis of the first interim dataset of the DUOGLOBE study. Patients were stratified into
subgroups who metall, one or more and each individual 5-2-1 criteria at baseline. Baseline demographics and disease
characteristics were analyzed using descriptive statistics. For effectiveness outcomes, statistical comparisons within
each group were assessed using a one-sample #test with a p-value < 0.05 being the cut off level for significance.
As this was a post hoc analysis of nonrandomized groups that could have underlying differences in observed or
unobserved baseline characteristics, statistical comparisons between groups were not performed.

Results

Patients

Patients were enrolled in Australia, Belgium, Hungary, Israel, Italy, Romania, Slovenia, Spain, the UK and the
USA. Of the 139 enrolled patients in this interim dataset, 81 had all 5-2-1 criteria status captured at baseline, had
6 month follow-up data and were included in the interim analysis. Most patients (98%) fulfilled at least one of the
5-2-1 criteria. Over 90% of patients (n = 73) reported having two or more hours of ‘Off” time daily at baseline
(Figure 1A). More than half (58%) of patients were taking oral levodopa five-times a day or more (n = 47) and
38% reported experiencing at least 1 h of TSD daily (n = 31). The majority (68%) of patients fulfilled two or
more of the 5-2-1 criteria and 20% fulfilled all three (Figure 1B). Patients who met none of the 5-2-1 criteria
(n = 2) or reported less than 2 h a day of ‘Off” time (n = 8) had insufficient sample sizes for separate analysis of the
effectiveness outcomes. These patients were included in the effectiveness and safety outcomes analysis for LCIG
treatment,

Patients using more than five versus less than five daily doses of oral levodopa
When stratified by baseline frequency of oral levodopa dosing, patient characteristics across groups were similar,
with both groups comprised mostly of males around age 70 years with approximately 11 years since being diagnosed
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>2 hours

Oral levodopa
“Off” time

>five times/day

n=47 n=73
(58%) (90%)
Met none of
the 5-2-1
criteria
=1 hour N = 81
Troublesome dyskinesia -
(or UPDRS item 33 score >2)
n =31
(38%)
Oral tablet intake “Off” time Troublesome dyskinesia

42% 10% 62%
Figure 1. DUOdopa/Duopa in
58% 90% 38%  Patients with Advanced Parkinson’s
Disease — a Global Observational

Study Evaluating Long-Term
Effectiveness study population who
met each individual, any (one or
5-2-1 criteria more) and all of the 5-2-1 criteria for
advanced Parkinson’s disease. (A)
2% 32% 20%

Distribution of study population at

baseline. (B) Each graph represents

the analysis population (n = 81) and if

those patients met (black) or did not

meet (white) the 5-2-1 criteria for
98% 68% 80% advanced PD in each subgroup.

PD: Parkinson’s disease; UPDRS:

m Met =1 = Met =2 = Met 3 (all) Unified Parkinson’s Disease Rating
o Met none o Met <2 oMet <3 (notall)|  scale.

with PD (Supplementary Table 2). After 6 months of LCIG therapy, both groups exhibited significant reductions
from baseline in ‘Off” time (p < 0.001 for both), UDysRS (p < 0.01 for five or more times a day of oral levodopa
and p < 0.001 for five or more times a day of oral levodopa) and NMSS scores (p < 0.001 for both). PDQ-8
summary index scores were significantly reduced in the five or more times a day oral levodopa group (p < 0.001;

m >5 times/day m >2 hours/day = >1 hour/day
o <5 times/day o0 <2 hours/day o <1 hour/day

Figure 2). No significant improvements were seen in UPDRS part II scores or mean MCSI scores.

Patients experiencing >2 h a day versus <2 h a day '‘Off’ time

Patients who had two or more hours a day of ‘Off” time at baseline were on average 68.6 years of age with PD of
11-years’ duration. Average ‘Off” time was 6.3 h. No analysis was performed in the group of patients who had <2 h
a day of ‘Off” time because of the small group size (Supplementary Table 3). Patients with at least 2 h of ‘Off” time
a day represent nearly the full study population, so effectiveness data in this group provides the closet estimation
of the overall interim results. After 6 months of LCIG therapy, patients with two or more hours a day baseline
‘Off” time exhibited significant reductions in ‘Off” time (p < 0.001), UDysRS (p < 0.001), NMSS (p < 0.001),
PDQ-8 summary index (p < 0.01) and MCSI scores (p < 0.05) (Figure 3). The changes from baseline in UPDRS
part II score were not significant after 6 months for the group experiencing at least 2 h of ‘Off” time daily.

Patients experiencing one or more hours a day versus less than 1 h a day TSD
When stratified by baseline TSD, patient characteristics across groups were similar, including UPDRS part II and
PDQ-8 summary index scores, but with notable differences including more dyskinesia time and a higher UDysRS

10.2217/nmt-2020-0021 Neurodegener. Dis. Manag. (Epub ahead of print) future science group
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Baseline oral levodopa
Ml >5 times/day
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Figure 2. Effectiveness outcomes in patients stratified by baseline oral levodopa dosing frequency.
***Statistically significant at p < 0.001; **Statistically significant at p < 0.01.

MCSI: Modified Caregiver Strain Index; NMSS: Non Motor Symptoms Scale; PDQ-8: Parkinson’s Disease Questionnaire-8; SD: Standard

deviation; UDysRS: Unified Dyskinesia Rating Scale.

score in patients with one or more hours a day TSD, although no statistical comparison was made (Supplementary
Table 4). After 6 months of LCIG therapy, both groups exhibited significant reductions in ‘Off” time and NMSS
scores (p < 0.001). Patients experiencing at least 1 h of TSD a day also had significantly reduced UDysRS scores
at 6 months (p < 0.001), as did patients experiencing less than 1 h of TSD (p < 0.01). PDQ 8 summary index
scores were significantly reduced in the one or more hours a day TSD group (p < 0.01) (Figure 4). MCSI scores
were significantly reduced (p < 0.05) in patients who experienced TSD <1 h a day. No significant differences were
found in UPDRS part II scores after 6 months for either group.
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Figure 3. Effectiveness outcomes in patients with baseline ‘Off’ time >2 h/day. Patients who reported <2 h/day of ‘Off’ time (n = 8) had
insufficient sample sizes for analysis of the effectiveness outcomes. ***Statistically significant at p < 0.001; **Statistically significant at

p < 0.01; *Statistically significant at p < 0.05.

MCSI: Modified Caregiver Strain Index; NMSS: Non Motor Symptoms Scale; PDQ-8: Parkinson’s Disease Questionnaire-8; SD: Standard
deviation; UDysRS: Unified Dyskinesia Rating Scale.

Patients fulfilling all of the 5-2-1 criteria versus those not meeting all criteria

When stratified by baseline fulfillment of the 5-2-1 criteria, patient characteristics across groups were similar
(Table 1). Patients who fulfilled all the 5-2-1 criteria appeared to have the highest baseline burden in terms of
‘Off” time, UPDRS part II, UDysRS, NMSS, PDQ-8 summary index and MCSI scores. After 6 months of LCIG
therapy, both groups exhibited significant reductions in most effectiveness measurements (p < 0.001 for the ‘Off’
time subgroup not fulfilling all criteria and both UDysRS subgroups; p < 0.01 for the ‘Off” time and NMSS
subgroups fulfilling all criteria; p < 0.001 for NMSS in the group not fulfilling all criteria; and p < 0.05 for
PDQ-8 and MCSI for the subgroup not fulfilling all criteria; Figure 5). MCSI scores were significantly reduced for
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Figure 4. Effectiveness outcomes in patients stratified by baseline troublesome dyskinesia.
***Statistically significant at p < 0.001; **Statistically significant at p < 0.01; *Statistically significant at p < 0.05.
MCSI: Modified Caregiver Strain Index; NMSS: Non Motor Symptoms Scale; PDQ-8: Parkinson’s Disease Questionnaire-8; SD: Standard

deviation; TSD: Troublesome dyskinesia; UDysRS: Unified Dyskinesia Rating Scale.

T T
Baseline Month 6

the group of patients who did not meet all criteria (p = 0.018). There was no significant difference for either group
in UPDRS part I scores.

Safety assessments
The safety dataset of this first interim analysis included 139 patients, but 81 patients had full baseline data on
the 5-2-1 criteria. Serious AEs related to LCIG occurred at a similar rate in each group (Table 2). The most

common AEs occurring in two or more patients in each group were decubitus ulcer, device occlusion, femoral

neck fracture, general physical health deterioration, pneumonia, pneumoperitoneum See Table 2 for groups with
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Table 1. Baseline characteristics stratified by baseline fulfillmen

Parameter Mean (SD)*
Met all 5-2-1 criteria (n = 16) Did not meet all (n = 65)

Sex, n (%)

Female 4 (25) 21 (32)

Male 12 (75) 44 (67.7)
Age in years 67.6 (7.83) 69.8 (8.63)
Time since diagnosis in years 12.2 (5.50) 11.1 (4.72)
Hoehn and Yahr staget 3.0(1.0, 5.0)8 3.0(1.0,5.0)%
‘Off’ time in hours 6.6 (2.10) 5.5(3.33)
Dyskinesia time in hours 4.6 (2.34) 4.0 (3.86)
UDysRS score 50.8 (13.31) 31.4 (20.47)
NMSS total score 108.1 (51.00) 92.0 (58.16)
PDQ-8 summary index 49.8 (16.60) 422 (17.12)
UPDRS part |l score 14.0 (7.22) 13.5 (8.08)
MCSI score 12.4 (5.62) 11.3 (6.72)

TData are presented as mean (SD), unless otherwise noted.
£Median (range).
n=15;
In =64.
LCIG: Levodopa-—carbidopa intestinal gel; MCSI: Modified Caregiver Strain Index; NMSS: Non Motor Symptom Scale; PD: Parkinson’s disease; PDQ-8: Parkinson’s Disease
Questionnaire-8; SD: Standard deviation; UDysRS: Unified Dyskinesia Rating Scale; UPDRS: Unified Parkinson’s Disease Rating Scale.

Table 2. Safety.

Daily oral levodopa frequency ‘Off” time Troublesome dyskinesia 5-2-1 criteria
>Five-times/day <Five-times/day  >2 h/day >1h/day <1h/day All(n=16) Notall
(n=47) (n=34) (n=73) (n=31) (n =50) (n=65)
Any serious AE 19 (40) 9 (26.5) 24 (33) 8 (26) 20 (40) 4 (25) 24 (37)
Any serious AE possibly related to LCIG 6(13) 4(12) 8(11) 3(10) 7 (14) 2(13) 8(12)
Deaths 2(4) 2(6) 4.(6) 3(10) 1(2) 1(6) 305
Most common AEs (occurring in >two patients/group)
Decubitus ulcer 2(4) - 2(3) 1(3) 1(2) 1(6) 1)
Device occlusion 1(2) 1(3) 1(1) - 2(4) - 2(3)
Femoral neck fracture 2(4) - 2(3) 2(7) - 2(13) -
General physical health deterioration 2(4) - 2(3) 1(3) 1(2) 1(6) 1(2)
Pneumonia 1Q2) 1(3) 2(3) 2(7) - 1(6) 1(2)
Pneumoperitoneum 2(4) - 2(3) - 2(4) - 2(3)
Urinary tract infection 1Q2) 1(3) 1(1) - 1Q2) - 1(2)
Discontinuations 8(17) 3(9) 11(15) 3(10) 8(16) 1(6) 10 (15)
Discontinuations due to AEs 4(9) 3(9) 7 (10) 2(7) 5(10) 0 7(11)

AE: Adverse event; LCIG: Levodopa—carbidopa intestinal gel.

n = 1. Polyneuropathy occurred in one patient (between months 7 and 12). There was one report of ‘sensory loss
between months 1 and 6, which may be a description of a neuropathic event. Deaths occurred in at least one
patient in each subgroup (2-10%). One patient death (intestinal obstruction) in the interim dataset was deemed to
be possibility related to LCIG. Across all subgroups, 6-17% of patients discontinued the study. The main reasons
for discontinuation were AEs (0-9.5%), withdrawn consent (0-9%) and other reasons (5-7%).

Discussion

As PD progresses, management of motor and nonmotor symptoms becomes more difficult, particularly as admin-
istration of oral medication may provide less consistent symptom control [2,3,16,27,28]. Device-aided therapies, such
as continuous subcutaneous apomorphine infusion, continuous LCIG infusion and deep brain stimulation, are
used to treat advanced PD in selected patients [4]. However, there are knowledge gaps regarding what therapies are
most appropriate and when they should be initiated [4,291. Earlier identification of these patients is expected to lead
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Figure 5. Effectiveness outcomes in patients stratified by fulfillment of all 5-2-1 criteria.

***Statistically significant at p < 0.001; **Statistically significant at p < 0.01; *Statistically significant at p < 0.05.

MCSI: Modified Caregiver Strain Index; NMSS: Non Motor Symptoms Scale; PD: Parkinson'’s disease; PDQ-8: Parkinson’s Disease
Questionnaire-8; SD: Standard deviation; UDysRS: Unified Dyskinesia Rating Scale.

to improved patient care by earlier initiation of advanced therapies [16]. Criteria to establish the identification of
treatable motor symptoms of advanced PD may enable earlier and more uniform recognition of patients who might
benefit from advanced therapies, but further validation is needed. Even among specialists in movement disorders,
debate exists whether early treatment is based on time for duration of disease versus emergence of clinical first signs
of motor fluctuations [30]. The 5-2-1 criteria may help address the clinical gap in timely identification of patients
whose symptoms may be uncontrolled with oral medications [4,31]. This criteria is also found in the first section
of a recently launched comprehensive screening tool (MANAGE-PD) that has been tested in the USA to screen
patients whose PD is no longer controlled with oral medications (www.managepd.com) [14].
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This study represents the first attempt at using the criteria with a large cohort of patients on an international
scale. Interim results demonstrate that almost all patients selected for LCIG by DUOGLOBE investigators on
clinical grounds fulfilled at least one of the 5-2-1 criteria. Most commonly, patients had two or more hours of ‘Off’
time at baseline. Patients treated with LCIG had improvements in ‘Off” time, dyskinesia, nonmotor symptoms
and quality of life after 6 months. Although the 5-2-1 criteria only identify patients with motor fluctuations, the
improvements seen both in some dopaminergic nonmotor symptoms and in quality of life likely occur through the
effects of continuously administered levodopa. Patients in this analysis experienced a LCIG safety profile consistent
with the safety profile identified in the Phase III trials. Patients who fulfilled all of the 5-2-1 criteria also had the
most ‘Off” time and highest baseline burden according to baseline scores of UPDRS part II, UDysRS, NMSS,
PDQ-8 summary index and MCSI. Results from this study confirm that the 5-2-1 criteria correlate with the
established predictors of disease burden and indicate these three relatively simple screening criteria may be useful
in clinical practice as part of holistic disease progression assessment and prediction of overall disease burden.

This study is limited by the observational, uncontrolled, open-label design and the fact that these criteria are
being applied to patients on LCIG therapy only. The impact of the 5-2-1 criteria on nonmotor symptoms is limited
by the fact that two of the three criteria are focused on motor symptoms only. The feasibility of using the 5-2-1
criteria for the selection of patients for other device-aided therapies (e.g., apomorphine subcutaneous infusion and
deep brain stimulation) and their impact on effectiveness outcomes needs further evaluation. Section 1 of the
emerging MANAGE-PD instrument applies the 5-2-1 screening criteria to determine whether patients are well
controlled with oral medications. If patients demonstrate deficiency in any one of the questions in section 1, they
are then moved to section 2, where patient eligibility for device-aided therapy is assessed (321. The MANAGE-PD
tool is available online and based on robust quantitative and qualitative data from a panel of leading PD specialists
and warrants further validation studies [16,33]. Timely management of symptoms in patients with PD using a
standardized and validated tool may aid in homogenizing care for patients between PD specialists and general
neurologists, including the timing and need for referrals or medication change and reducing the time a patient
remains inadequately controlled on oral medications [32].

There are limitations regarding sample size as a few groups in this study were too small to analyze; however,
information can still be gleaned from those patients in the larger counterpart subgroup. This study is also limited
by including only patients initially screened by expert clinicians as candidates appropriate for treatment with LCIG.
Measurement of ‘Off” time may have been limited by use of a modified UPDRS III item 39 rather than Hauser
diaries and the UPDRS measurement used may cause some ambiguities as it was not the current UPDRS licensed
by the Movement Disorder Society. Although application of the 5-2-1 criteria agreed with clinical judgment of
advanced PD in patients in this study, results may not be generalizable to all patient populations. The criteria
are focused on motor features and did not include nonmotor symptoms, although nonmotor symptoms may be
very relevant in choosing therapeutic strategies in treating patients with advanced PD. Exclusion of patients with
cognitive impairment limits the application of the study results to that subgroup of patients that may be considered
for LCIG therapy.

Clinical scales typically used to assess patients with PD are limited in that they may not capture all patients who
have PD that is considered ‘advanced’. The UPDRS is a comprehensive assessment of PD; however, a physician
with a higher level of expertise (i.e., a movement disorder specialist) may be more adept at using it and use of
MDS-UPDRS can be time consuming and expensive [34]. UPDRS scores may also vary over time in patients who
have motor fluctuations. Other scales are strictly focused on assessing only specific aspects, such as the Parkinson
Fatigue Scale, NMSS and the UDysRS [34-36]. Although, the severe disability denoted by Hoehn and Yahr stage IV
and V [37] usually qualifies a patient as having advanced disease. Elucidating the full clinical picture of advancing
PD requires a holistic approach.

Conclusion

Results from this interim analysis confirm that the 5-2-1 criteria apply to a population of patients identified by
clinicians as having advanced PD in a large, observational, multicountry study. As part of the clinician’s assessment
and emerging use of the MANAGE-PD tool, applying the 5-2-1 criteria may be a practical and straightforward
way to identify patients with advanced PD. While fewer than 20% of patients in this study met all of the 5-2-1
criteria, all but two (98%) met at least one criterion, suggesting that meeting any one of the criteria may identify
advancing PD. Patients meeting any of the 5-2-1 criteria may also be candidates for advanced therapies, such as
continuous infusion with device-aided LCIG, subcutaneous apomorphine or deep-brain stimulation, which could
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offer better control of motor symptom fluctuations. Patients treated with LCIG in this study had improvements in
‘Off” time, dyskinesia, nonmotor symptoms and quality of life. Prompt identification of patients with advancing
disease is expected to lead to improved patient care by helping recognize those patients who may benefit from
referral to specialists in movement disorders and possible initiation of advanced therapies when motor fluctuations
become bothersome.
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2 Unmet Need

The absence of a biomarker, diagnostic test,
or gold standard index makes defining the
stage of advanced Parkinson's disease (PD)
challenging, which impacts the ability to
optimize therapies.

Early identification of advanced PD allows
doctors to adjust treatment, leading to better
symptom control and improved quality of
life. When modified oral regimens no longer
adequately manage PD symptoms, advanced
treatment considerations include continuous
infusion of levodopa-carbidopa intestinal
gel (LCIG), continuous administration of
subcutaneous apomorphine, or deep brain
stimulation.

Application of objective, simple, motor criteria
(5-2-1 criteria) can help identify advanced PD.
Patients meeting at least one of the 5-2-1
criteria may also be candidates for advanced
therapies. The 5-2-1 criteria include using oral
levodopa at least 5 times per day, having at
least 2 hours with “Off” symptoms, or at least
1 hour with troublesome dyskinesia.

5 Conclusions

In patients with advanced
PD, the 5-2-1 criteria
generally aligned with
clinician assessment.

In this routine clinical practice setting, treatment with
LCIG led to significant improvements in “Off” time,
dyskinesia, non-motor symptoms, and quality of life in
patients fulfilling at least one or all of the 5-2-1 criteria.

DUOGLOBE 5-2-1 screening criteria

DUOGLOBE is an ongoing 3-year, multi-country,
post-marketing observational analysis of the long-term
effectiveness of LCIG in patients with advanced PD.

This post hoc analysis of an interim DUOGLOBE dataset
was conducted to evaluate if patients identified by

n experienced clinicians as having advanced PD met the
5-2-1 criteria.

f\ DUOGLOBE also assessed relationship of the 5-2-1
\'} criteria to effectiveness and safety outcomes of LCIG

treatment during routine care.
Patients were analyzed across 4 subgroups:

o Patients meeting the > 5 times day oral levodopa
dosing criterion

9 Patients meeting the > 2 hours of “Off” time criterion

9 Patients meeting the > 1 hours a day troublesome
dyskinesia criterion

o Patients meeting all 5-2-1 criteria

4 Results

This study represents the first attempt at using the 5-2-1 criteria
with a large cohort of patients on an international scale. Interim
(6-month) results of 139 enrolled patients demonstrate that
almost all patients selected for LCIG by DUOGLOBE investigators
on clinical grounds fulfilled at least one of the 5-2-1 criteria.

| \
98% 68%’ ‘20%'

fulfilled 2 1 of fulfilled 2 2 of fulfilled
the 5-2-1 criteria  the 5-2-1 criteria all criteria

Patients treated with LCIG who already met at least one of the
5-2-1 criteria had significant improvement after 6 months in:

“Off” time, Non-motor Quality of life
dyskinesia symptoms

Safety was consistent with other phase 3 LCIG studies.

B

Applying the 5-2-1 criteria may
be a practical and straightforward
way to identify patients with
advanced PD.
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