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Abstract.
Background: Due to the short half-life of levodopa, immediate-release carbidopa-levodopa (IR CD-LD) produces fluctuating
LD concentrations, contributing to a risk of eventual motor complications. IPX066 was designed to rapidly attain therapeutic
LD concentrations and maintain them to allow a dosing interval of ∼6 hours.
Objective: To extensively analyze the dosing data collected in IPX066 studies during open-label conversions from IR CD-LD
alone or with entacapone (CLE) and identify patterns relevant for managing conversion in the clinical setting.
Methods: Patients had ≥2.5 hours/day of “off” time despite a stable IR or CLE regimen. Suggested initial dosing conversion
tables based on prior LD daily dosage were provided.
Results: Of 450 patients previously treated with IR CD-LD and 110 with CLE, 87.3% and 82.7% completed conversion to
IPX066, respectively. At the end of conversion, average IPX066 LD daily dosages were higher than pre-conversion dosages,
with a mean conversion ratio of 2.1 ± 0.6 for IR CD-LD and 2.8 ± 0.8 for CLE; >90% of patients took IPX066 3 or 4 times/day,
compared with a median of 5 times/day at baseline in both studies. After conversion, daily “off” time significantly decreased,
with no significant increase in troublesome dyskinesia. The most common adverse event reported during conversion was nausea,
with an incidence of 5.3% for conversion from IR and 7.3% from CLE.
Conclusions: Among PD patients with substantial “off” time, a majority were safely converted to IPX066. The sustained
LD profile from the IPX066 formulation allowed an increase in LD dose accompanied by improved motor functions, without
increased troublesome dyskinesia.
Keywords: Levodopa, Parkinson’s disease, dyskinesia, off-time, on-time, extended-release
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Levodopa (LD) administered orally with the peripheral dopa-decarboxylase inhibitor carbidopa (CD) is a
highly effective treatment of the motor symptoms of
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Parkinson’s disease (PD) and is extensively used in all
stages of the disease [1, 2]. However, the short half-life
of LD, approximately 1.5 hours [3, 4], results in large
peak-to-trough fluctuations in plasma concentrations
even when LD is dosed frequently, with a consequent increase in risk of eventual motor complications
[5, 6]. To prolong the half-life, the immediate-release
(IR) formulation of CD-LD may be combined with a
catechol-O-methyltransferase (COMT) inhibitor such
as entacapone [7]. Alternatively, CD-LD may be
administered as a controlled-release (CR) formulation. However, CR CD-LD has shown slow, sometimes
unpredictable absorption [8–11], perhaps contributing
to patient reports of delayed onset and decreased predictability of response [8, 9, 12, 13].
IPX066 (marketed as Rytary® [carbidopa and
levodopa] extended release capsules) is an oral
extended-release CD-LD formulation designed to
rapidly achieve therapeutic LD plasma concentrations and maintain them for a prolonged duration
[14], allowing dosing at 6-hour intervals in both early
and advanced PD patients. Randomized, double-blind,
active-comparator-controlled clinical trials have tested
the efficacy and safety of IPX066 in advanced PD
previously treated with IR CD-LD (ADVANCE-PD)
[15] or with IR CD-LD plus entacapone (CLE, dosed
separately or as combination tablets; ASCEND-PD)
[16]. In both studies, the benefits of conversion to
IPX066 included statistically significant decreases in
daily “off” time and increases in daily “on” time without troublesome dyskinesia. In addition, a long-term
open-label study [17] has demonstrated successful
conversion to IPX066 from CR CD-LD taken alone
or in combination with IR CD-LD for advanced PD.
In this study, the identified benefits included patient
preference for IPX066 and patient- and clinician-rated
global improvement. In all 3 studies, IPX066 safety
findings were consistent with those for standard CDLD formulations.
In advanced PD patients receiving a single dose of
IPX066, the LD exposure (as measured by AUC, the
area under the time curve of LD plasma level) averaged approximately 70% and the peak plasma LD
concentration (Cmax ) averaged approximately 30% of
the values following a single dose of IR CD-LD [14].
Because the LD plasma profiles provided by IPX066
are substantially different from those of other LD products [18], changes in LD dose and dosing frequency
are expected in patients switching to IPX066 from
other LD products. Indeed, a recent review of IPX066
administration [19] emphasizes that its doses are not
simply interchangeable with those of standard forms

of CD-LD. The review urges clinicians to be familiar
with proper dosing, have a plan in place for patients
to provide feedback concerning treatment response,
and be prepared to make regimen adjustments. Here
we evaluate more extensively than in previous reports
[15, 16, 20, 21] the dosing data collected during the
conversion periods of the clinical studies of IPX066
versus IR CD-LD (ADVANCE-PD [15]) and versus
CLE (ASCEND-PD [16]), with the aim of discerning
patterns relevant for managing such conversions in the
clinical setting.

METHODS
Study designs
ADVANCE-PD was a randomized, double-blind,
double-dummy, parallel-group study of IPX066 versus IR CD-LD. Over a 3-week period, each patient’s
pre-study IR CD-LD regimen was adjusted, based
on clinical need. During the subsequent 6 weeks,
patients were converted to IPX066 in an open-label
fashion. Patients then received either the IPX066 regimen or the IR regimen for 13 weeks in a double-blind
phase. ASCEND-PD was a randomized, double-blind,
double-dummy, crossover study of IPX066 versus
CLE. Patients, who were required to be on a stable CLE regimen for at least 4 weeks at study entry,
were converted from CLE to IPX066 over a 6-week
period in an open-label fashion. This was followed
by two 2-week, double-blind treatment periods in random order, one of them on IPX066, the other on each
patient’s pre-study CLE regimen. The double-blind
treatment periods were separated by a week of openlabel IPX066 treatment. During both studies, patients
were required to continue any use of amantadine,
anticholinergics, selective monoamine oxidase type B
inhibitors (e.g., selegiline, rasagiline), or dopamine
agonists at dosages that had been stable for at least
4 weeks preceding screening, but were not permitted to initiate such agents or use any non-study LD
preparations.
Study participants
In both studies, all patients were required to have a
diagnosis of idiopathic PD by UK Parkinson’s Disease
Brain Bank Criteria [22], identified at an age ≥30 years
and at Hoehn & Yahr [23] stage 1 to 4 during an “on”
state. All patients were also required to have been on a
stable regimen of oral CD-LD for at least 4 weeks prior
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to screening, taken at least 4 times/day and totaling at
least 400 mg/day of LD. In ADVANCE-PD, the prior
LD therapy was from IR CD-LD; in ASCEND-PD, it
was from IR CD-LD plus entacapone. Despite these
treatments, all patients had at least 2.5 hours per day
of “off” time during waking hours.
Conversion to IPX066
In both studies, each patient’s conversion to IPX066
was conducted during a 6-week open-label period. To
help identify an appropriate initial IPX066 regimen,
study investigators were given a conversion table
based on the pre-study LD daily dosage (Table 1). The
suggested initial IPX066 LD daily dosages were higher
than in the pre-study LD regimens, based on pharmacokinetic studies demonstrating that IPX066 produces
an LD AUC and Cmax lower than those of an equal dose
of IR CD-LD [14]. In addition, a study in advanced PD
patients had demonstrated that the anticipated higher
daily doses of IPX066 resulted in a reduction in “off”
time without a significant increase in troublesome
dyskinesia [14]. Entacapone increases the LD AUC,
compared with IR CD-LD alone; hence, the suggested
initial IPX066 doses were approximately 30% higher
for conversion from CLE (Table 1, bottom) than for
conversion from IR CD-LD (Table 1, top). Because
IPX066 prolongs the duration of elevated LD concentrations [18], the suggested initial dosing frequency for
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all conversions was at 6-hour intervals during the waking day, regardless of a patient’s pre-study LD dosing
frequency, resulting in either a t.i.d. regimen (without
bedtime dosing) or a q.i.d. regimen (with bedtime
dosing). During the conversion period, the regimen
could be adjusted at the investigator’s discretion, but
dosing more than 5 times daily or at less than 4-hour
intervals was discouraged. The overall goal was to
minimize “off” time without causing troublesome
dyskinesia.
Outcome measures for dose conversion
In each study, LD daily dosages and dosing frequencies were collected at baseline, and IPX066 dosages
and dosing frequencies were collected at the end of
the 6-week conversion period. IPX066 dose adjustments during conversion were recorded and the LD
conversion ratios were estimated.
Conversion-data analyses
Baseline demographics and PD characteristics of
all patients exposed to IPX066 were assessed descriptively for differences between patients who completed
conversion and dropouts. For patients who completed
conversion, mean conversion ratios were calculated for
conversion from IR CD-LD and from CLE to IPX066.
The proportion of patients who required adjustments

Table 1
Suggested initial regimens for conversion to IPX066 in clinical trials
LD dosage at study entry,
as IR CD-LD
(mg/day)

Suggested initial
LD dosage from
IPX066 (mg/day)

400–550
551–750
751–950
951–1,250
1,251–1,650

ADVANCE-PD
855
1,140
1,305
1,755
2,205 or 2,340

>1,650

2,940

LD dosage at study entry,
as IR CD-LD with adjunctive
entacapone (mg/day)

Suggested initial
LD dosage from
IPX066 (mg/day)

400–550
551–750
751–950
951–1,250
>1,250

ASCEND-PD
1,140
1,470
1,755
2,205
2,940

a At

Suggested initial
IPX066 regimen

3 capsules × 95 mg t.i.d.a
4 capsules × 95 mg t.i.d.a
3 capsules × 145 mg t.i.d.a
3 capsules × 195 mg t.i.d.a
3 capsules × 245 mg t.i.d.a
or
4 capsules × 195 mg t.i.d.a
4 capsules × 245 mg t.i.d.a
Suggested initial
IPX066 regimen

4 capsules × 95 mg t.i.d.a
2 capsules × 245 mg t.i.d.a
3 capsules × 195 mg t.i.d.a
3 capsules × 245 mg t.i.d.a
4 capsules × 245 mg t.i.d.a

6-hour intervals during the subject’s waking day. CD, carbidopa; IR, immediate-release; LD, levodopa; t.i.d.,
3 times/day.
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from their suggested initial IPX066 daily dosage, the
extent of dosage adjustment, and the proportion of
patients on various IPX066 dosing frequencies at the
end of conversion were also assessed.
Efﬁcacy measures
During the 3 days preceding the start and the 3 days
preceding the end of the conversion period, patients in
both studies maintained a home PD diary [24]. For
each half-hour, patients recorded whether they had
been asleep, “off,” “on” without dyskinesia, “on” with
non-troublesome dyskinesia, or “on” with troublesome
dyskinesia. For conversion completers, mean changes
from baseline to the end of conversion in the 3-day
averages for daily “off” time, “on” time without troublesome dyskinesia (“on” time without dyskinesia plus
“on” time with non-troublesome dyskinesia), and “on”
time with troublesome dyskinesia are presented.

RESULTS
Patient disposition
Of the 560 PD patients who underwent conversion to
IPX066, 87.3% of those who had been taking IR CDLD (393 of 450) and 82.7% of those who had been
taking CLE (91 of 110) completed conversion (Fig. 1).
Patient characteristics for conversion completers and
for dropouts during conversion are provided in Table 2.
Concomitant medications
The use of other anti-parkinsonian medications and
antidepressants at study entry is summarized in Table 2.
Overall, the proportions of patients taking each class
of medication were similar in conversion completers
and dropouts.
Dosage adjustments

Safety/tolerability measures
During the 6-week conversion period in each study,
adverse events (AEs) and AEs leading to patient discontinuations were recorded, and were categorized
using Medical Dictionary for Regulatory Activities
(MedDRA) Version 12.1 Preferred Terms.
Ethical conduct
Both studies were conducted in accordance with
Good Clinical Practice guidelines promulgated by the
International Conference on Harmonisation, and were
approved by appropriate institutional review boards.
Prior to study procedures, all patients provided written
informed consent.

For conversion completers, LD dosages and dosing frequencies prior to the start of conversion and
at the end of conversion to IPX066 are presented in
Table 3. At the end of conversion from IR CD-LD,
24.9% of completers were on the dose recommended
by the study’s conversion table, 59.5% were on a higher
dose, and 15.5% were on a lower dose. The median
percent change in IPX066 dosage from the initial recommended dosage was +14.5% (mean, +21.0%). Of
the 393 completers, 165 (42.0%) increased their dosage
by ≤50% from the initial recommended dosage, and
32 (8.1%) increased it by >75%.
At the end of conversion from CLE, 30.8% of completers were on their initial recommended IPX066
dosage, 56.0% were on a higher dose, and 13.2% were

Fig. 1. Patient disposition. a Includes 2 patients who received placebo due to study-site error. CD, carbidopa; IR, immediate-release;
LD, levodopa.
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Table 2
Patients’ baseline characteristics
Variable

Conversion from IR CD-LD (N = 450)

n
Age (years), mean (SD)
Males, n (%)
Whites, n (%)
Age at PD diagnosis (years), mean (SD)
PD duration (years), mean (SD)
LD treatment duration (years), mean (SD)
“Off” time (hours/day), mean (SD)
UPDRS II+III scoreb , mean (SD)
LD dosage (mg/day), mean (SD)
LD dosing frequency (times/day) Mean (SD)
≥5, n (%)
Entacapone dosage (mg/day), mean (SD)
Entacapone dosing frequency (times/day), mean (SD)
Concomitant medicationsc , n (%)
Any
DAs
MAOIs
Anticholinergics
Antidepressants
Amantadine

Conversion from CLE (N = 110)

Conversion
completers

Dropouts during
conversion

Conversion
completers

Dropouts during
conversion

393
63.2 (9.4)
254 (64.6)
382 (97.2)
55.8 (10.2)
7.4 (4.5)
5.8 (4.2)
6.0 (2.1)
32.4 (14.8)
775.8 (353.3)
5.0 (1.6)
195 (49.6)
0
0

57
63.6 (9.9)
29 (50.9)
53 (93.0)
54.5 (10.5)
9.1 (6.2)
7.7 (6.1)
6.1 (2.0)
29.7 (15.6)
874.6 (356.9)
5.7 (2.2)
36 (63.2)
0
0

91
64.1 (9.3)
68 (74.7)
89 (97.8)
54.1 (9.6)
10.0 (5.3)
6.8 (5.0)
5.9 (2.6)
34.4 (16.0)
660.4 (246.8)
5.0 (1.2)
46 (54.8)
940.7 (170.0)
4.7 (0.8)

19a
66.7 (7.7)
8 (42.1)
19 (100.0)
56.0 (8.7)
10.7 (4.9)
7.9 (4.6)
5.6 (2.4)
32.2 (11.6)
681.6 (228.7)
4.9 (1.1)
11 (57.9)
947.4 (238.9)
4.7 (1.2)

393 (100.0)
210 (53.4)
96 (24.4)
26 (6.6)
99 (25.3)
83 (21.1)

57 (100.0)
35 (61.4)
21 (36.8)
1 (1.8)
18 (31.6)
9 (15.8)

91 (100.0)
58 (63.7)
35 (38.5)
1 (1.1)
21 (23.1)
20 (22.0)

19 (100.0)
12 (63.2)
7 (36.8)
0
4 (21.1)
3 (15.8)

a Includes

2 patients who received placebo due to study-site error. b During the patient’s “on” state. c At study entry. CD, carbidopa; CLE,
immediate-release carbidopa-levodopa plus entacapone; DAs, dopamine agonists; IR, immediate-release; LD, levodopa; MAOIs, monoamine
oxidase inhibitors; PD, Parkinson’s disease; SD, standard deviation; UPDRS, Unified Parkinson’s Disease Rating Scale.
Table 3
Levodopa dosage and dosing frequency prior to start of conversion and at the end of conversion (conversion completers)
Variable

n
LD dosagea (mg/day)
Mean (SD)
Median
Range
LD dosagea levels (mg/day), n (%)
400 to <800
800 to <1,200
1,200 to <1,700
1,700 to <2,400
≥2,400
LD dosing frequency (doses/day)
Mean (SD)
Median
Range
LD dosing-frequency levels (doses/day), n (%)
3
4
5
6
7–8
9–12
>12
a In

Conversion from
IR CD-LD

Conversion from
CLE

Prior to start
of conversion
(IR CD-LD)

End of
conversion
to IPX066

Prior to start
of conversion
(CLE)

End of
conversion
to IPX066

393

393

91

91

814.5 (356.5)
750
400–2,550

1,621.7 (744.3)
1,365
570–5,390

660.4 (246.8)
600
400–1,600

1,791.6 (770.8)
1,560
735–4,900

198 (50.4)
127 (32.3)
61 (15.5)
5 (1.3)
2 (0.5)

14 (3.6)
127 (32.3)
95 (24.2)
110 (28.0)
47 (12.0)

65 (71.4)
22 (24.2)
4 (4.4)
0
0

1 (1.1)
20 (22.0)
28 (30.8)
30 (33.0)
12 (13.2)

5.1 (1.5)
5
3–18

3.6 (0.7)
3
3–7

5.0 (1.2)
5
4–9

3.5 (0.6)
3
3–5

1 (0.3)
172 (43.8)
105 (26.7)
64 (16.3)
39 (9.9)
10 (2.5)
2 (0.5)

205 (52.2)
156 (39.7)
31 (7.9)
0
1 (0.3)
0
0

0
40 (44.0)
29 (31.9)
15 (16.5)
7 (7.7)
0
0

52 (57.1)
34 (37.4)
5 (5.5)
0
0
0
0

IR CD-LD prior to start of conversion; in IPX066 at end of conversion. CD, carbidopa; CLE, immediate-release carbidopa-levodopa plus
entacapone; IR, immediate-release; LD, levodopa; SD, standard deviation.
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on a lower dose. The median percent change in IPX066
dosagefromtheinitialrecommendeddosagewas+8.3%
(mean, +19.7%). Of the 91 completers, 38 (41.8%)
increased their dosage by ≤50% from the initial recommended dosage, and 7 (7.7%) increased it by >75%.
Dosing frequencies
At the end of conversion, the mean (SD) IPX066
dosing frequency was 3.6 (0.7) times/day among
patients converted from IR CD-LD and 3.5 (0.6)
times/day among patients converted from CLE (see
Table 3). The median in both studies was 3 times/day.
Among patients converted from IR CD-LD, 52.2%
were taking IPX066 3 times/day and 39.7% were taking it 4 times/day. Among patients converted from
CLE, the proportions were 57.1% and 37.4%, respectively. Prior to the start of conversion, the mean LD
dosing frequency had been 5.1 (1.5) times/day for IR
CD-LD and 5.0 (1.2) times/day for CLE. The median
for both had been 5 times/day.
Conversion ratios
Figure 2 charts the LD daily doses of IPX066 versus
IR CD-LD (Panel A) or versus CLE (Panel B) for all
conversion completers. For conversion from IR CDLD, the mean (SD) conversion ratio, denoted by the
slope of a line in the chart, was 2.1 (0.6), and the median
was 1.9. For conversion from CLE, the mean ratio was
2.8 (0.8) and the median was 2.9. The ratios were generally similar throughout the range of LD daily dose and
therefore were largely independent of pre-conversion
LD dosage.
Efﬁcacy
From pre-conversion to end of conversion from IR
CD-LD or from CLE, mean changes in diary data
among conversion completers showed a statistically
significant reduction of daily “off” time, a statistically significant increase in daily “on” time without
troublesome dyskinesia, and no significant change in
daily “on” time with troublesome dyskinesia (Table 4).
In both studies, the improvements were also significant at the end of double-blind IPX066 treatment
[15, 16].
Safety
The overall incidence of reported AEs was 45.8%
during conversion from IR CD-LD and 30.9% dur-

Fig. 2. Distribution of LD daily dosage, end of conversion versus pre-conversion among conversion completers, for conversion
to IPX066 from IR CD-LD (A) or from CLE (B), with mean conversion ratios (dashed lines) and their standard deviations (dotted
lines). CD, carbidopa; CLE, immediate-release carbidopa-levodopa
plus entacapone; IR, immediate-release; LD, levodopa.

ing conversion from CLE (Table 5). The only AE
with an incidence ≥5.0% in both studies was nausea, at 5.3% during conversion from IR CD-LD and
7.3% during conversion from CLE. The highest severity of most AEs during the conversion periods was
mild or moderate. During the double-blind treatment
period of each study, no AE had an incidence ≥5%
[15, 16].
During conversion from IR CD-LD, 23 patients
(5.1%) discontinued due to AEs. The AEs leading to
discontinuation of more than one patient were dyskinesia (in 5 patients, or 1.1%); anxiety, dizziness, and on
and off phenomenon (each in 3 patients, or 0.7%); and
nausea and visual hallucinations (each in 2 patients,
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Table 4
“Off” time and “on” time prior to start of conversion and at end of conversion (conversion completers)
Variable

n
“Off” time (hours/day),
mean (SD)
“On” time without troublesome
dyskinesia (hours/day)b , mean (SD)
“On” time with troublesome
dyskinesia (hours/day), mean (SD)

Conversion from
IR CD-LD

Conversion from
CLE

Prior to start
of conversion
(IR CD-LD)

End of
conversion
to IPX066

Change;
p-valuea

Prior to start
of conversion
(CLE)

End of
conversion
to IPX066

Change;
p-valuea

393
5.6 (2.0)

393
3.9 (2.2)

91
5.9 (2.6)

91
3.8 (2.5)

10.4 (2.3)

12.1 (2.7)

9.9 (2.9)

11.7 (2.9)

0.3 (1.0)

0.4 (1.0)

393
–1.8 (2.4)
p < 0.0001
1.7 (2.6)
p < 0.0001
0.0 (0.8)
p = 0.3845

0.6 (1.1)

0.6 (1.2)

91
–2.2 (2.7)
p < 0.0001
1.9 (2.7)
p < 0.0001
0.0 (1.1)
p = 0.8127

a By

paired t-test. b “On” time without dyskinesia plus “on” time with non-troublesome dyskinesia. CD, carbidopa; CLE, immediate-release
carbidopa-levodopa plus entacapone; IR, immediate-release; LD, levodopa; SD, standard deviation.
Table 5
Adverse events during conversion to IPX066 (all treated patients)
Variable

N
Summary statistics, n (%)
Any AE
Mild
Moderate
Severe
Any serious AE
Discontinuation due to AEs
Death
AEs by Preferred Terma , n (%)
Dyskinesia
Nausea
Headache
Dizziness
On and off phenomenon
Fall
Anxiety
Dry mouth
Insomnia
Constipation
Vomiting
Upper respiratory tract infection

Conversion
from
IR CD-LD

Conversion
from
CLE

450

110

206 (45.8)
160 (35.6)
85 (18.9)
15 (3.3)
14 (3.1)
23 (5.1)
2 (0.4)

34 (30.9)
26 (23.6)
14 (12.7)
2 (1.8)
2 (1.8)
1 (0.9)
0

25 (5.6)
24 (5.3)
19 (4.2)
17 (3.8)
14 (3.1)
12 (2.7)
11 (2.4)
11 (2.4)
11 (2.4)
9 (2.0)
7 (1.6)
5 (1.1)

1 (0.9)
8 (7.3)
2 (1.8)
1 (0.9)
0
3 (2.7)
1 (0.9)
0
1 (0.9)
1 (0.9)
3 (2.7)
3 (2.7)

a AEs are those reported in ≥2.0% of patients who began conversion to IPX066 in either study, and are listed by Medical Dictionary
for Regulatory Activities Version 12.1 Preferred Term. AE, adverse
event; CD, carbidopa; CLE, immediate-release carbidopa-levodopa
plus entacapone; IR, immediate-release; LD, levodopa.

or 0.4%). During conversion from CLE, one patient
(0.9%) discontinued due to AEs (dyspepsia, nausea,
and vomiting).
DISCUSSION
In this large sample of patients with advanced
PD and ≥2.5 hours/day of daily “off” time despite
stable regimens of standard CD-LD formulations, a

large majority—overall, 86.4%—were successfully
converted from IR CD-LD, either taken alone or with
adjunctive entacapone, to a stable IPX066 dosage
within a 6-week conversion period. Although their
end-of-conversion LD dosages, taken as IPX066, were
substantially higher than their previous LD dosages
(taken as IR CD-LD or as CLE), mean changes in diary
data showed a significant decrease in daily “off” time
with no significant increase in troublesome dyskinesia. In addition, during IPX066 treatment, patients took
a median of 3 doses/day, compared with 5 doses/day
during IR CD-LD or CLE treatment. More than 90%
of patients were taking IPX066 either 3 or 4 times/day
(see Table 3).
The observed increases in daily LD dosage and
decreases in dosing frequency likely reflect pharmacokinetic differences between IPX066 and the patients’
prior LD regimens [18]. In a crossover study of individualized IPX066 treatment versus IR CD-LD in patients
with advanced PD, plasma LD levels remained above
50% of Cmax for a mean (SD) of 4.0 (2.0) hours for
IPX066, compared with 1.4 (0.7) hours for IR CDLD [14]. Furthermore, following repeated dosing, the
mean Cmax /Cmin ratio during a 12-hour period was significantly lower for IPX066 than for IR CD-LD, at
12.0 versus 82.2 [14]. The fluctuation index, calculated as (Cmax – Cmin )/Caverage , was also significantly
lower, at 1.5 for IPX066 versus 3.2 for IR CD-LD
[14]. IPX066 was designed to rapidly attain and sustain therapeutic plateau concentrations of plasma LD,
in effect “filling in” the troughs in LD concentration
between doses of standard oral LD formulations. In
the present studies, the observed IPX066-related LD
dose increases may also have helped rectify previous
under-treatment. For inclusion, all of the patients had at
least 2.5 hours/day of “off” time, and in fact averaged 6
hours/day despite their stable regimens of standard LD
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formulations. In both studies, conversion to IPX066
yielded a significant decrease in daily “off” time, an
increase in “on” time without troublesome dyskinesia,
and no significant increase in troublesome dyskinesia
relative to pre-conversion values. These improvements
were maintained during double-blind IPX066 use.
Overall, the results of these studies suggest that the
IPX066-initiation tables guiding conversion from IR
CD-LD (Table 1, top) or CLE (Table 1, bottom) are
appropriate starting points for achieving an effective
IPX066 regimen. Patients taking CLE may need to be
started on a higher dose of IPX066 than patients taking IR CD-LD, to account for the loss of entacapone,
which acts to increase LD exposure [7]. In Table 1, the
suggested initial IPX066 doses are approximately 30%
higher for the ASCEND-PD trial compared with the
ADVANCE-PD trial, reflecting this expectation. The
higher mean conversion ratio among conversion completers who had been using CLE as opposed to those
who had been using IR CD-LD—2.8 versus 2.1—is
also consistent with this expectation. Responses during dose conversion are likely to vary from patient to
patient, warranting tailored adjustments after the initial conversion to IPX066. Indeed, while more than
half of both studies’ patients required an increased
IPX066 dosage, more than a tenth required a decrease,
highlighting the importance of frequent monitoring
and individualized adjustments. In all patients, initial
follow-up should take place soon after initiation, e.g.,
within 1 week.
In general, conversion to IPX066 from IR CD-LD
or from CLE was well tolerated. The most frequently
reported AEs during the 6-week conversion period were
AEs associated with dopaminergic therapy. Nausea had
a reported incidence of 5.3% to 7.3%. Despite the higher
LD exposure after switching to IPX066, the incidence
of dyskinesia as a reported AE was low, at 0.9% to
5.6% across studies. Small numbers of patients (0.9%
to 5.1%) discontinued their conversion because of AEs.
The present report is limited by the requirement
in each study that patients maintain stable dosages
of adjunctive PD drugs. The studies therefore did
not explore the extent to which the use of IPX066
might permit simplification of a patient’s overall PD
regimen. Additionally, the studies did not investigate
long-term post-conversion outcomes; however, a 9month open-label extension study is now completed
and has reported encouraging findings [25]. The experience gained in the studies reported here suggests that
patients taking standard CD-LD formulations for control of motor symptoms in advanced PD can achieve
a stable, tolerable IPX066 regimen with a dosing fre-

quency less than that of their prior LD treatment, with
associated improvements in motor symptoms [15, 16].
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