
Department of Oncology and Neuroscience, Neurophysiopathology, University “G.D’Annunzio” Chieti-Pescara-Italy,
Aging Research Center Ce.S.I., “ G. D’Annunzio” University Foundation, Chieti-Pescara, Italy

rotigotine in parkinson‘s disease: 

state of art

marco onofrj



Pathophysiology of Motor 
Complications in PD

• Abnormal pulsatile stimulation of striatal dopamine 
receptors 

• Dysregulation of genes and proteins in striatal neurons
• Alterations in the firing patterns of basal ganglia output 

neurons 
• Development of motor complications



Representative firing pattern of nigral 
dopaminergic neuron



PK Pattern of Regular Formulation of
Levodopa in PD



Evidence that Pulsatile Stimulation 
Contributes to the Development of 

Motor Complications in MPTP 
Monkeys

• Short-acting dopaminergic agents are associated 
with a high risk of dyskinesia

• Long-acting dopaminergic agents are associated 
with a reduced risk of dyskinesia

• Intermittent doses of a short acting agonist 
induce dyskinesia but dyskinesia does not occur 
with continuous administration of the same agent



Continuous dopaminergic stimulation in PD:
Clinical approaches

• Duodenal L-Dopa infusion

• Oral drugs with long t 1/2

• Continuous s.c. infusions (Apomorphine, 
Lisuride)

• Transdermal delivery systems



Randomized, placebo-controlled trials 
with Rotigotine in PD
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Original contribution



A dopaminergic agonist offering 
transdermal route of 

administration

Does continuous delivery 

providing stable profiles throughout 24 hours 

yield better clinical outcomes than orally-

administered agonists with pulsatile profiles?

??
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Backing Film Release Liner

S-cut
(peel-off aid)

Front View Back View

Schematic cross section of 
Rotigotine Matrix Patch

Schematic cross section

Backing Film 30 µm

Self-adhesive
drug loaded matrix  50 µm

Release Liner  70 µm
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1st week
10 cm2

4.5 mg*

Several patch sizes can be used to achieve 
different rates of drug delivery

* total drug content

4th week
40 cm2

18.0 mg*

3rd week
30 cm2

13.5 mg*

2nd week
20 cm2

9.0 mg*



AUC and Cmax plasma values are linear 
between the 10 cm2 and 40 cm2 patch
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Study 503 Multiple dose pharmacokinetics 
of rotigotine during 14 days treatment 

in healthy subjects

Design

� Open-label, multiple dose, 
placebo run-in

Subjects

� 30 healthy male subjects (18-50 y)

Treatment

� Days 1-2: Placebo patch
Days 3-16: Silicone patch (10 cm2)
Patch-on period: 24 h

Objectives

� Pharmacokinetics
� Possible rate of accumulation 

of rotigotine
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Other aspects

� Site rotation recommended

� Waterproof (adhesive is not water soluble)

� Shelf life (24 months)

� In case of detachment: Patch can be reapplied 
and dosing schedule resumed



Site of administration

� Intact healthy skin
(not on skin that is red, irritated or damaged)

– Abdomen
– Thigh
– Hip
– Upper arm

� Placed where it won’t be rubbed by tight clothes

� If necessary to apply the patch to a hairy area, the area 
should be shaved at least three days prior to application



Rotigotine CDS: 
Study 506 (Early Parkinson’s)

Design � Multicenter, randomized, placebo controlled 

Population � Early PD patients

Dosages � 4.5 mg - 18.0 mg

Location � North America 75%,
� South Africa, India, ROW 25%

Primary � UPDRS (Parts II & III)
Variable � Start vs. end of treatment



Study 506 Study design (Early PD)
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Screening 

1 week
Placebo
Run-in

Maintenance Follow-
up

Dose
De-esca-

lation

7 weeks 1 week 2 weeks

*P = Placebo patches
4.5, 9.0, 13.5, 18.0 mg = sum of active 4.5 mg Rotigotine patches

Randomize 
to Placebo 

or Rotigotine
4.5, 9.0, 13.5 

or 18.0 mg 

Dose titration*

1

P

P

P

P

4.5

2

P

P

P

4.5

9.0

3

P

P

4.5

9.0

13.5

4

P

4.5

9.0

13.5

18.0

R

Week



Study 506 Patient dosing scheme 

� 329 patients randomized

� 316 eligible for FAS analysis

Group

Placebo

Rotigotine 4.5 mg

9.0 mg

13.5 mg

18.0 mg

Patients (n)
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65

60

61

68



Study 506 UPDRS (II & III): 
Baseline to end of treatment 

Change in scores
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Study 506 Adjusted treatment differences
for UPDRS (II & III) at end of 

treatment (FAS)
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Study 506 Responder rate: 
³ 20% or ³ 30% reduction in UPDRS (II & III) 

(Baseline vsend of treatment)
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Study 506 Pharmacokinetic profile of 
rotigotine in patients with Parkinson’s Disease: 

Dose proportionality
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Study 506  Most common adverse events (%)

� Nausea

� Vomiting

� Dizziness

� Headache

� Somnolence

� Insomnia

� Application site reaction

� Fatigue

Based on % experiencing AE
Note: Subjects could be withdrawn for more than one AE 
Data is safety set, actual dose
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Study 506 Conclusions

Increasing dose levels of rotigotine resulted in dose-proportional 
increase of Rotigotine plasma concentrations 

Statistically significant differences in UPDRS (Parts II+III) between 
9.0, 13.5, and 18.0 mg groups and placebo 

Clinically meaningful improvement of UPDRS scores in 13.5 and 
18.0 mg groups

Safe and well tolerated

Adverse events that occurred more frequently in rotigotine vs placebo 
subjects included nausea, application site reaction, dizziness, 
somnolence, vomiting, insomnia and fatigue.



Rotigotine CDS: 
Study 511 (Advanced Parkinson’s)

Design � Multicenter, randomized, placebo controlled 

Population � Advanced PD patients

Dosages � 9.0 mg, 18.0 mg and 27.0 mg

Location � Europe
� South Africa

Primary � Absolute time spent off
Variable � Change from baseline to end of treatment



Study 511 Study design (Advanced PD)

Screening Run-in Randomization

Patients with
advanced PD
n=383

Stable dose
L-dopa
2 weeks

Placebo n=84

9 mg Rotigotine (20 cm2) n=80

18 mg Rotigotine (40 cm2) n=81

27 mg Rotigotine (60 cm2) n=79

R

Dose titration
Week 0 = 9.0 mg (20 cm2)
Week 1 = 13.5 mg (30 cm2)

Week 2 = 18.0 mg (40 cm2)

Week 3 = 22.5 mg (50 cm2)

Week 4 = 27.0 mg (60 cm2)



Study 511 Average change in 
absolute time spent ‘off’

Average change in absolute time spent ‘off’ (h)
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Study 511 Mean absolute change from 
baseline in number of ‘off’ periods

Mean change from baseline in number of ‘off’ periods
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Study 511 Most common 
adverse events

� Subjects with at least one event 52 (51) 65 (145)

� Application site disorders 10 (10) 15 (33)
– Application site reaction 10 (10) 15 (33)

� Body as a whole - General disorders 8 (8) 13 (30)

� Central & peripheral nervous system 21 (21) 27 (60)
– Dyskinesia 4 (4) 10 (22)
– Dizziness 3 (3) 9 (19)
– Headache 6 (6) 8 (17)

� Gastrointestinal system disorders 15 (15) 29 (65)
– Nausea 12 (12) 25 (55)
– Vomiting 4 (4) 12 (26)

� Psychiatric disorders 14 (14) 9 (19)

� Skin & appendage disorders 5 (5) 10 (22)

Placebo (n=99)
%      (number)

Rotigotine (n=223)
%       (number)

Body system / Event (% of subjects)



Study 511 Conclusions

The 27.0 mg rotigotine group had consistently greater improvement in 
time spent “off” in the primary efficacy analysis and most secondary 
analyses compared to other treatment groups.

However, the improvement was not statistically significant when 
compared to placebo.

Placebo effect continued throughout the treatment phase and into the 
follow-up (washout) phase.



Rotigotine CDS 

The patch provides constant 24 h plasma levels of rotigotine

Dosage proportional to patch size

Dose proportional efficacy

Convenient application and removal

Short titration period (4 weeks)

Improved compliance 

Good safety and tolerability

Good skin tolerance without severe skin irritation

Conclusions 1



Rotigotine CDS 

Clinical and experimental animal data highlight the role of a 
constant dopaminergic stimulation for a better control of 
Parkinsonian symptoms. 

Therapeutic modalities providing continuous administration 
of dopaminergic compounds may have a great potential in the 
future management of the disease.

Many non oral treatment options have been tried before, but were
linked with significant limitation.

Conclusions 2



Rotigotine CDS

Rotigotine CDS is a promising treatment option.

Current data suggest that Rotigotine CDS:

� is effective in early Parkinson's Disease

� provides a dose dependent improvement in UPDRS II & III 

Conclusions 3



Rotigotine CDS

Rotigotine CDS may represent a future option for the 
long term treatment of early and advanced Parkinson's Disease. 

It’s potential benefit in early and advanced PD is investigated 
in the current Phase III development program.

Conclusions 4



SP 628
Effects of Neupro® on pharmacokinetics

of levodopa/carbidopa
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Where to apply the patch



SP 670 / SP 628 

Conclusions

No dose adjustment necessary for Neupro®

if applied together with domperidone No influence of Neupro®

on pharmacokinetics 
of levodopa/carbidopa 

No influence of levodopa/carbidopa on 
pharmacokinetics of Neupro®

Braun et al; Parkinsonism & Related Disorders, Vol.11, Suppl 2, 2005:PS 002-03



SP 506 � North American component 
Adjusted treatment differences* for 

UPDRS (II & III) at end of treatment 

Parkinson Study Group, Arch Neurol 2003; 60: 1721-1728
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SP 506- North American component 
Conclusion

Neupro® is an effective and safe drug in treatment of early-
stage Parkinson’s disease

Neupro® improves statistically significant the patients' 
acitivities of daily living as well as their motor function 
when administered in dosages of 20 cm2 (9.0 mg), 30 cm2

(13.5 mg), and 40 cm2 (18.0 mg) 

Neupro® is safe and well tolerated

Most common adverse events were nausea, dizziness, 
somnolence, vomiting, and application site reactions

Parkinson Study Group, Arch Neurol 2003; 60: 1721-1728



SP 511
Dose-finding study in advanced Parkinson's disease subjects

Design � Multicenter, randomized, placebo controlled, 
double-blind, dose-blind

Subjects � Advanced-stage Parkinson’s disease subjects

Treatment � 20 cm2 (9.0 mg total drug content)
40 cm2 (18.0 mg total drug content)
60 cm2 (27.0 mg total drug content)

Location � South Africa, Estonia, Latvia, Lithuania,    
Poland, Czech Republic, Germany, Sweden, United Kingdom, 

Finland, The Netherlands, Croatia

Primary � Change in absolute time spent "off"
variable from baseline to end of treatment

Quinn N., Parkinsonism & Related disorders 7, S66, A223, 2001



SP 511 � Secondary endpoints 
Mean absolute change from baseline 

in number of "off" periods 

Quinn N., Parkinsonism & Related disorders 7, S66, A223, 2001
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SP 511 
Patient assessment of patch handling

at end of treatment 
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SP 511 
Preferred patch application sites 
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SP 511

Conclusion (1)
Neupro® is safe and well tolerated in advanced PD-patients

The magnitude of change in time spent "off“ from baseline to end of 
treatment with Neupro® was clinically significant and comparable to 
that seen with other DA-agonists

The 60 cm2 Neupro® group had consistently greater improvement in 
time spent “off” in the primary efficacy analysis and most secondary 
analyses compared to other treatment groups.

Efficacy increased dose-proportionally

Due to a large placebo effect the difference active-placebo was not 
statistically significant

The placebo effect continued throughout the treatment phase and into 
the washout phase. The placebo group had a higher than normal 
treatment effect and did not return to baseline after washout of trial 
medication. This is atypical for a Parkinson’s disease trial.

Quinn, Parkinsonism & Related disorders 2001; 7, S66, A223



SP 591
Determination of max. achievable dose of Neupro®

with two titration schemes in advanced PD patients

Babic T et.al; Neurology 2004; 62 (Suppl.5.No7):399

Design � Multicenter, randomized, open-label, parallel-group

Subjects � Advanced-stage Parkinson’s disease subjects

Treatment � 10 cm2 (4.5 mg total drug content) 
up to
120 cm2 (54.0 mg total drug content)

Location � United Kingdom, Czech Republic, Croatia

Primary � Maximal achievable dose (MAD)
variable



SP 591

Conclusion
Neupro® was well tolerated from 20 cm2 (9 mg) up to 120 cm2 (54.0 
mg)  when administered in escalating doses at weekly increments of 
10 cm2 (4.5 mg) or 20 cm2 (9.0 mg)

Patients benefit from the treatment with Neupro® by a reduction of 
"off" times and an increase in “on” times without dyskinesias

Neupro® improves patients’ activities of daily living as well as their
motor function

Early-morning impairment is reduced by Neupro®

Rotigotine plasma concentrations increased dose-dependently

Babic T et.al; Neurology 2004; 62 (Suppl.5.No7):399



SP 512
Efficacy and safety of Neupro® in early-stage PD subjects

Design � Multi-center, 
randomized (2 : 1 ratio of Neupro® : Placebo), 
double-blind, placebo-controlled

Subjects � Early-stage Parkinson’s Disease subjects

Treatment � 10 cm2 (4.5 mg total drug content)
20 cm2 (9.0 mg total drug content)
30 cm2 (13.5 mg total drug content)

Location � USA, Canada

Primary � Change from baseline in UPDRS II & III (for FDA)
efficacy � EU: Responder – subject with 20% or greater 
variables decrease in UPDRS II & III (for EMEA)

Watts RL et al., Mov Disord 2004 Jun 14; 19  (Suppl. 9): 258, P737



SP 512 � Primary endpoints
Responder rates UPDRS II & III

Change from baseline to end of maintenance phase; 
intent to treat population (LOCF); placebo corrected
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SP 512 � Primary endpoints
Mean change in UPDRS II & III by visit 

Intent to treat population (LOCF)
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Watts RL et al., Mov Disord 2004 Jun 14; 19  (Suppl. 9): 258, P737



SP 512 � Results
Rotigotine plasma levels by dose 

Mean plasma level (95% CI) just prior to old patch removal; 
subjects dosed with Neupro® 30 cm2 (13.5 mg) during the maintenance phase

Patchsize: 10 cm2 
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Watts RL et al., Mov Disord 2004 Jun 14; 19  (Suppl. 9): 258, P737    



SP 512 � Results
Compliance with the medication schedule 

Safety population

% compliance = 100 x (number of days using patch ÷ number of days expected to wear patch)

Compliant: >85% and <115%
Non-compliant: <85% or >115%

n=96
Placebo

n=180
Neupro ®

100% 
compliant

(n=96)

98%
compliant

(n=177)

2% (n=3)
non-compliant

Watts RL et al., Mov Disord 2004 Jun 14; 19  (Suppl. 9): 258, P737   



SP 512 

Conclusions
Neupro® is an effective once-daily drug in treatment of 
early-stage Parkinson’s disease.

It significantly reduces symptoms of Parkinson’s Disease 
in early-stage subjects.

Therapeutic benefit of Neupro® is sustained over 6 months.

Therapeutic benefit of Neupro® is independent of age, gender, disease 
severity, and duration

Neupro® displays a good safety profile and is usually well tolerated.

Hallucinations, confusion, and hypotension either did not occur or 
occurred at rates similar to placebo

Neupro® offers patients with early-stage PD a well-accepted treatment 
option

Watts RL et al., Mov Disord 2004 Jun 14; 19  (Suppl. 9): 258, P737


