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Abstract
Parkinson's disease (PD) is a prevalent neurodegenerative disorder that occurs in old age due to a decrease
in dopamine, which causes nerve cell destruction. This disease is difficult to diagnose since its symptoms are
similar to those of the aging process. Those with PD have impaired motor control and function, dyskinesia,
and tremors. To treat PD, drugs that enhance the amount of dopamine given to the brain are administered to
alleviate symptoms. This inquiry examines the prescription of rotigotine to achieve this objective. The
primary objective of this review is to examine the usage of rotigotine in both the late and early stages of PD.
The statistical model utilized in the review found that there was not a significant difference in the dosage of
rotigotine prescribed to late and early-stage PD patients, however, there were some confounding variables
that may have skewed this result; therefore, further research is necessary to validate or nullify this
hypothesis. 
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Introduction And Background
Parkinson’s disease (PD) is a neurological disorder that leads to shaking, difficulty with balance, and
coordination [1]. When Parkinson's symptoms appear, they gradually worsen over time and as the disease
progresses, patients have difficulty in their motor functions and talking. This condition is caused when nerve
cells in the basal ganglia become impaired or die. When those neurons become impaired or die, there is a
decrease in dopamine production that leads to movement problems associated with PD [2]. The rate of PD
progression differs among patients because some of the symptoms associated with it are symptoms of
normal aging, and without medical tests to properly diagnose the disease, it can be difficult to accurately
diagnose. PD most commonly appears in patients in ages 60 and older; researchers aren’t sure if it is solely a
genetic mutation or hereditary, but more often than not, it happens randomly [3]. There is currently no cure
for PD, but there are a few medications and therapies in place to relieve symptoms. Drugs that are prescribed
for PD are meant to increase the level of dopamine in the brain and help control motor and non-motor
symptoms. The most common therapy for PD is levodopa where the nerve cells use levodopa to have
dopamine replenish the brain’s decreasing supply of it [4-5]. A newer PD treatment that has been prescribed
more is the rotigotine transdermal patch, which is a dopamine agonist that restores the balance of dopamine
in the brain. Dopamine agonists mimic the effects of dopamine in the brain; it is not as effective as levodopa
when looking at muscle movement and rigidity [1]. This medication helps motor movement, which decreases
tremors, stiffness, and unsteadiness.

Review
Methods
Searches were conducted on PubMed to find studies regarding the use of rotigotine and Parkinson's disease.
Exact searches were done with the keywords “rotigotine and parkinson’s”. All time frames were searched,
which brought a pool of 382 studies. Of those studies, 253 were published in the last 10 years, 104 mentioned
the length of the study, 85 mentioned the sample sizes, 48 provided dosage amounts, and only 22 had the
stage of Parkinson’s disease listed. The data collected from these 22 studies included the dosage of
rotigotine that was used, the sample size of patients in each study, the majority category of PD stage in those
patients, the length of the study, and the combination agents used with rotigotine. Studies that did not
report enough information to overlap with at least two of these categories were excluded in order to remove
potential personal bias. Figure 1 provides a clearer illustration of the filtering procedure used by the authors
of this review.
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FIGURE 1: PRISMA diagram
PRISMA: Preferred Reporting Items for Systematic Reviews and Meta-Analyses

Diagnosis of Parkinson's disease
Unfortunately, a PD diagnosis often occurs after symptoms begin. Diagnosis occurs by conducting a patient
neurological examination and a review of symptoms, looking for the four cardinal symptoms of PD: tremors
in extremities, muscle stiffness, slowness of movement, and impaired balance and coordination [3-5].
Imaging such as computerized tomography or magnetic resonance imaging can aid in the diagnosis but is
never the only factor determining a diagnosis [3-6]. Symptoms generally develop gradually and worsen over
time, and therefore, it may be difficult for a physician to catch the early stages of PD in patients with an
unknown baseline of behavior and diagnosis may not be completed until the PD has progressed to an
advanced stage. Additionally, as PD involves the loss of the substantia nigra of the brain, a tissue that
generates dopamine for the body, there is no cure for the disease [5]. Treatment, therefore, takes the form of
introducing dopamine into the brain, inhibiting dopamine catabolism, and controlling symptoms.
Rotigotine, a transdermal patch dopamine agonist treatment, works as a partial or full agonist of an array of
dopamine receptors, restoring the levels of effective dopamine in the brain. Other treatments for PD often
aim to stimulate similar pathways or increase dopamine in the brain. One such treatment includes levodopa,
a chemical precursor to dopamine that unlike dopamine can cross the blood-brain barrier [6-12]. Prolonged
use of levodopa often leads to complications such as PD fluctuation of symptoms and problems with
involuntary movements, opening the doorway to combining levodopa treatment with other treatments to
combat side effects. The studies analyzed in Table 1 found that advanced-stage PD was more frequently
detected and more present in groups with larger sample sizes, suggesting that early-stage PD may be
difficult to detect, thereby leading to fewer studies with patients with early-stage PD, as early-stage PD is
characterized by subtle changes in patient behavior, including changes in motor function and coordination
that may be difficult to recognize until they develop further [6-27]. This means that advanced-stage PD may
often be detected more frequently than early-stage PD, as the development of the disease worsens all of the
symptoms of the disease in its early stage (advanced motor fluctuation and dyskinesia), in addition to
introducing new ones (marked cognitive decline, speech changes, dementia, fecal incontinence, and so
forth) and are noticeable even to non-professionals. Statistical analysis was done in Tables 2-3 by
calculating means and then by employing a two-paired t-test.

Author
(year)

Rotigotine Dosage
Sample
Size

Majority
Category of
Parkinson’s
Stage

Combination
Agents

Length of Study

Chaudhuri
(2013) [6]

2-16 mg/24 hr 287
Advanced
stage

Levodopa 8 weeks

Ferrazzoli
(2018) [7]

2 mg/24 hr and increased to 4mg/24h after 7 days 36 Early stage None 18 months

Sieb
6 mg/24 hr 147

Advanced
Levodopa one month
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(2015) [8] stage

Cawello
(2014) [9]

2 mg/24 hr 48 Both Levodopa 2 weeks

Isaacson
(2019) [10]

4.8-3.9 mg/24 hr 39 Early stage Levodopa 12 weeks

Zhang
(2017) [11]

4-16 mg/24 hr 346
Advanced
Stage

Levodopa 12 weeks

Kim (2015)
[12]

went from 2mg/24 hr to 4 mg/24 hr 48
Advanced
Stage

Levodopa 9 days

Nomoto
(2014) [13]

16 mg/24 hr 174
Advanced
Stage

Levodopa 19 weeks

Hauser
(2016) [14]

2-16 mg/24 hr 122 Early Stage
Levodopa /
None

12 weeks

Nomoto
(2017) [15]

8-16 mg/24 hr 2057
Advanced
Stage

Levodopa 12 weeks

Giladi
(2013) [16]

16 mg/24 hr 381 Early Stage Levodopa 6 years

LeWitt
(2012) [17]

16 mg/24 hr 656 Early Stage Levodopa 6 years

Woitalla
(2018) [18]

4.9 - 6.1 mg/24 hr 6 months 70 Both Levodopa 6 month

Chitnis
(2012) [19]

6 mg/24 hr 33 N/A Levodopa 3 months

Antonini
(2015) [20]

8mg/24 hr to 16 mg/24 hr 249 Both
Monoamine
oxidase B
inhibitor

12 weeks

Kim (2015)
[21]

8mg/24 hr 90 Early Stage Levodopa 8 weeks

Bhidayasiri
(2017) [22]

10.46 mg/24 hr 34 Both Budipine 8 weeks

Chung
(2016) [23]

low dose: 6 mg/24 hr for early PD and 8mg/24 hr for
advanced PD high dose: 8 mg/24 hrs for early PD
and 16 mg/24 hr for advanced PD

380 Both Levodopa 8 weeks

LeWitt
(2016) [24]

switched to rotigotine with 14 mg/24 hr 87 Both Levodopa 4 weeks

Giladi
(2016) [25]

8mg/24 hr 596 Both Levodopa

Had two separate groups
that were 5 years and 3
months and 4 years and 3
month

Rascol
(2015) [26]

16 mg/24 hr 68
Advanced
Stage

Levodopa 12 weeks

Moretti
(2014) [27]

3.3 mg/ 24 hr 61 Both Levodopa 1 year

TABLE 1: An analysis of rotigotine usage for the treatment of Parkinson’s disease
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Group Comparison t-value p-value

Rotigotine Dosage in Early vs Advanced Stage PD 0.71896 0.47715

TABLE 2: Statistical analysis using t-test and p-values for rotigotine dosage between early and
advanced-stage Parkinson’s patients

Group comparison t-value p-value

Levodopa vs. Non-Levodopa 0.0317 0.9747

Monoamine vs. Non-Levodopa 0.0277 .9779

TABLE 3: Monoamine vs. levodopa

Given the significant range and severity of symptoms between the early and advanced stages of PD, we
would assume the administered doses of transdermal rotigotine to each group would vary as well. The mean
dosage of rotigotine used in early-stage PD patients was calculated to be 9.25 mg/24 hr while the advanced-
stage dosage of rotigotine was reported to be 11.71 mg/24 hr. However, according to the t-test and p-values
provided in Table 2, when comparing the dosages administered to early and advanced-stage PD patients
there was no significant difference between the two groups. Therefore further investigation should be
conducted before ascertaining whether or not there is a variance in the dosage of rotigotine that is
administered to advanced and early PD patients. This analysis was performed by using the average rotigotine
dosage amounts administered to each group from the articles that were compiled from the literature review.
In order to improve outcomes for PD patients, perhaps rotigotine dosage amounts could be a point of
investigation given that an increase in dosage is recommended for patients with more advanced stage PD.

Levodopa usage in the treatment of Parkinson’s disease
Levodopa is the most frequently prescribed drug for PD treatment, as it can cross the blood-brain barrier and
be metabolized by the brain into dopamine, which can replenish the brain’s supply after losing its own
ability to create sufficient dopamine. Levodopa functions by entering the patient’s blood and crossing into
the brain via the blood-brain barrier; however, only 5-10% of administered levodopa enters this pathway
[23-25]. The rest of the administered levodopa enters the systemic circulation and can be deposited into
other tissues, where it may be metabolized into dopamine, causing side effects including nausea and
vomiting [6,7]. The metabolism of levodopa into dopamine in tissues other than the brain is therefore
controlled by dopa decarboxylase inhibitors, which inhibit this pathway; these drugs include carbidopa and
benserazide. In addition to symptoms that may arise from incomplete inhibition of the metabolism of
levodopa into dopamine in the peripheral tissues, prolonged levodopa use often results in dyskinesia due to
a possible DNA methylation mechanism that increases the brain’s sensitivity to levodopa that can only be
stopped by halting levodopa treatment altogether [15-19]. To combat this increased sensitivity, levodopa is
often administered in smaller doses and in combination with other treatments, including other dopamine
agonists, such as rotigotine, which can act as functional dopamine in the brain and lessen the sensitivity
developed over time from levodopa use. In the studies reviewed, levodopa was the most frequent
combination drug used alongside rotigotine, though other combinations included monoamine oxidase B
inhibitor, a dopamine breakdown inhibitor, and budipine, a dopamine synthesis promoter [17-18].

The clinical use case of this review is finding whether patients required higher dosages of rotigotine in
combination with levodopa or other combination drugs and whether the stage of PD required higher doses
of rotigotine. By conducting a statistical analysis for a significant difference in these two pairs of categories,
this study can contribute to a physician’s determination of the optimal rotigotine dosage to treat a patient
after gathering information about the progression of their disease and which other combination drugs they
will be prescribed. The results of this analysis are displayed in Table 3. It was found that patients taking
rotigotine in combination with levodopa were prescribed on average a levodopa dosage of 9.22 mg/24 hr.
Patients that were taking rotigotine in combination with drugs other than levodopa were prescribed on
average a levodopa dosage of 8.89 mg/24hr, and the difference in dosages between the two groups was found
to be not statistically significant (p = 0.97). Additionally, the differences in dosages of rotigotine in
milligrams were found to be insignificant for monoamine combinations versus non-levodopa combinations
(p = 0.98), and, finally, the difference in average dosages in milligrams of rotigotine for early PD patients
versus advanced stage PD patients was also found to be statistically insignificant (p = 0.48). These results
likely indicate that rotigotine dosage size should not necessarily change for patients with early-stage PD
versus advanced-stage PD, as well as for levodopa versus non-levodopa combination regimens and
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monoamine versus non-levodopa combination regimens.

Current limitations and future applications
The limitations of this study include limitations to the statistical analysis, which include limited sample size
and several assumptions built into the usage of a paired t-test, which includes assumptions of the dosage
sizes being normally distributed and that its variance among all the samples is constant and that the sample
of PD patients chosen is representative of the total population of PD patients; because of this, the results
suggested by the statistical analysis may be inaccurate. Non-statistical limitations include not tracking the
average treatment outcomes of patients with higher rotigotine dosages among early-stage and advanced-
stage PD patients, as well as having more advanced-stage PD patients represented in the fielded sample than
early-stage PD patients. Additionally, there were far more samples of levodopa combination treatments than
rotigotine/monoamine combination treatments in the fielded sample population. Finally, the fielded studies
varied greatly in time length, from nine days to six years in duration, possibly having an effect on the results
of this analysis. Information about the administration route of rotigotine or the other combination drugs
would also be useful in determining possible differences in treatment effects. Further investigations into the
treatment outcomes per size of rotigotine dosage would allow for stronger conclusions to be made about
whether advanced-stage PD patients require higher doses of rotigotine for effective treatment or vice versa,
which could contribute to further insights into the mechanism of PD. Additionally, differences in dosages for
effective treatment in combination with other drugs, including levodopa, monoamine oxidase B inhibitor,
and budipine, could help gather insight into these drugs' biochemical mechanisms, as well as any potential
drug interactions. Finally, conducting further review of available rotigotine treatment data (possibly through
consulting foreign language journals or otherwise expanding the sources of data on patients with PD) could
yield larger sample sizes, which would increase confidence in any statistical conclusions made, as well as
possibly drive insights into other factors that may drive differences in treatment efficacy, including
differences in rotigotine efficacy in sex, age, ethnicity, or other potential categories. Differences in
rotigotine efficacy or PD symptoms in different population demographics are important to clarify in future
investigations, as they may undermine the assumptions behind the statistical analysis, which include
samples that represent the overall population and the assumption of constant variance.

Conclusions
The treatment of Parkinson's disease involves supplying patients with medications that function as
dopamine agonists. This paper focuses on analyzing how rotigotine, a specific dopamine agonist, is used in
conjunction with other medications in the treatment of both advanced and early-stage Parkinson's patients.
After conducting a statistical analysis using data from the selected articles within the review, it was found
that when different combination agents were used in the treatment of Parkinson's disease, the dosage of
rotigotine prescribed did not significantly change. Additionally, the dosage of rotigotine was not found to be
significantly different when being used to treat late and early-stage Parkinson's patients. Further
investigation is needed to understand how rotigotine dosage affects long-term patient outcomes.

Additional Information
Disclosures
Conflicts of interest: In compliance with the ICMJE uniform disclosure form, all authors declare the
following: Payment/services info: All authors have declared that no financial support was received from
any organization for the submitted work. Financial relationships: All authors have declared that they have
no financial relationships at present or within the previous three years with any organizations that might
have an interest in the submitted work. Other relationships: All authors have declared that there are no
other relationships or activities that could appear to have influenced the submitted work.

References
1. DeMaagd G, Philip A: Parkinson’s disease and its management: part 1: disease entity, risk factors,

pathophysiology, clinical presentation, and diagnosis. P T. 2015, 40:504-32.
2. Dickson DW: Parkinson's disease and parkinsonism: neuropathology . Cold Spring Harb Perspect Med. 2012,

2:a009258. 10.1101/cshperspect.a009258
3. Goetz CG: The history of Parkinson's disease: early clinical descriptions and neurological therapies . Cold

Spring Harb Perspect Med. 2011, 1:a008862. 10.1101/cshperspect.a008862
4. Armstrong MJ, Okun MS: Diagnosis and treatment of Parkinson disease: a review . JAMA. 2020, 323:548-60.

10.1001/jama.2019.22360
5. Rascol O, Payoux P, Ory F, Ferreira JJ, Brefel-Courbon C, Montastruc JL: Limitations of current Parkinson's

disease therapy. Ann Neurol. 2003, 53 Suppl 3:S3-12; discussion S12-5. 10.1002/ana.10513
6. Ray Chaudhuri K, Martinez-Martin P, Antonini A, et al.: Rotigotine and specific non-motor symptoms of

Parkinson's disease: post hoc analysis of RECOVER. Parkinsonism Relat Disord. 2013, 19:660-5.
10.1016/j.parkreldis.2013.02.018

7. Ferrazzoli D, Ortelli P, Riboldazzi G, Maestri R, Frazzitta G: Effectiveness of rotigotine plus intensive and
goal-based rehabilitation versus rotigotine alone in "de-novo" Parkinsonian subjects: a randomized
controlled trial with 18-month follow-up. J Neurol. 2018, 265:906-16. 10.1007/s00415-018-8792-0

8. Sieb JP, Themann P, Warnecke T, Lauterbach T, Berkels R, Grieger F, Lorenzl S: Caregivers' and physicians'

2023 Rajendran et al. Cureus 15(3): e36211. DOI 10.7759/cureus.36211 5 of 6

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4517533/?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1101/cshperspect.a009258?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1101/cshperspect.a009258?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1101/cshperspect.a008862?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1101/cshperspect.a008862?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1001/jama.2019.22360?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1001/jama.2019.22360?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1002/ana.10513?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1002/ana.10513?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1016/j.parkreldis.2013.02.018?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1016/j.parkreldis.2013.02.018?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1007/s00415-018-8792-0?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1007/s00415-018-8792-0?utm_medium=email&utm_source=transaction


attitudes to rotigotine transdermal patch versus oral Parkinson's disease medication: an observational
study. Curr Med Res Opin. 2015, 31:967-74. 10.1185/03007995.2015.1030376

9. Cawello W, Kim SR, Braun M, Elshoff JP, Ikeda J, Funaki T: Pharmacokinetics, safety and tolerability of
rotigotine transdermal patch in healthy Japanese and Caucasian subjects. Clin Drug Investig. 2014, 34:95-
105. 10.1007/s40261-013-0150-5

10. Isaacson SH, Boroojerdi B, Waln O, et al.: Effect of using a wearable device on clinical decision-making and
motor symptoms in patients with Parkinson's disease starting transdermal rotigotine patch: a pilot study.
Parkinsonism Relat Disord. 2019, 64:132-7. 10.1016/j.parkreldis.2019.01.025

11. Zhang ZX, Liu CF, Tao EX, et al.: Rotigotine transdermal patch in Chinese patients with advanced
Parkinson's disease: a randomized, double-blind, placebo-controlled pivotal study. Parkinsonism Relat
Disord. 2017, 44:6-12. 10.1016/j.parkreldis.2017.08.015

12. Kim BH, Yu KS, Jang IJ, et al.: Pharmacokinetic properties and tolerability of rotigotine transdermal patch
after repeated-dose application in healthy Korean volunteers. Clin Ther. 2015, 37:902-12.
10.1016/j.clinthera.2015.01.013

13. Nomoto M, Mizuno Y, Kondo T, et al.: Transdermal rotigotine in advanced Parkinson's disease: a
randomized, double-blind, placebo-controlled trial. J Neurol. 2014, 261:1887-93. 10.1007/s00415-014-7427-
3

14. Hauser RA, Slawek J, Barone P, Dohin E, Surmann E, Asgharnejad M, Bauer L: Evaluation of rotigotine
transdermal patch for the treatment of apathy and motor symptoms in Parkinson's disease. BMC Neurol.
2016, 16:90. 10.1186/s12883-016-0610-7

15. Nomoto M, Iwaki H, Kondo H, Sakurai M: Efficacy and safety of rotigotine in elderly patients with
Parkinson's disease in comparison with the non-elderly: a post hoc analysis of randomized, double-blind,
placebo-controlled trials. J Neurol. 2018, 265:253-65. 10.1007/s00415-017-8671-0

16. Giladi N, Boroojerdi B, Surmann E: The safety and tolerability of rotigotine transdermal system over a 6-
year period in patients with early-stage Parkinson's disease. J Neural Transm (Vienna). 2013, 120:1321-9.
10.1007/s00702-013-1001-5

17. LeWitt PA, Boroojerdi B, Surmann E, Poewe W: Rotigotine transdermal system for long-term treatment of
patients with advanced Parkinson's disease: results of two open-label extension studies, CLEOPATRA-PD
and PREFER. J Neural Transm (Vienna). 2013, 120:1069-81. 10.1007/s00702-012-0925-5

18. Woitalla D, Dunac A, Safavi A, et al.: A noninterventional study evaluating the effectiveness of rotigotine
and levodopa combination therapy in younger versus older patients with Parkinson's disease. Expert Opin
Pharmacother. 2018, 19:937-45. 10.1080/14656566.2018.1480721

19. Chitnis S, Jaffery M, Dewey RB: Outcomes from switching from rotigotine patch to alternate therapies in
Parkinson's disease. Int J Neurosci. 2012, 122:22-5. 10.3109/00207454.2011.617016

20. Antonini A, Bauer L, Dohin E, et al.: Effects of rotigotine transdermal patch in patients with Parkinson's
disease presenting with non-motor symptoms - results of a double-blind, randomized, placebo-controlled
trial. Eur J Neurol. 2015, 22:1400-7. 10.1111/ene.12757

21. Kim JM, Chung SJ, Kim JW, et al.: Rotigotine transdermal system as add-on to oral dopamine agonist in
advanced Parkinson's disease: an open-label study. BMC Neurol. 2015, 15:17. 10.1186/s12883-015-0267-7

22. Bhidayasiri R, Sringean J, Chaiwong S, et al.: Rotigotine for nocturnal hypokinesia in Parkinson's disease:
quantitative analysis of efficacy from a randomized, placebo-controlled trial using an axial inertial sensor.
Parkinsonism Relat Disord. 2017, 44:124-8. 10.1016/j.parkreldis.2017.08.010

23. Chung SJ, Asgharnejad M, Bauer L, Ramirez F, Jeon B: Evaluation of rotigotine transdermal patch for the
treatment of depressive symptoms in patients with Parkinson's disease. Expert Opin Pharmacother. 2016,
17:1453-61. 10.1080/14656566.2016.1202917

24. LeWitt PA, Poewe W, Elmer LW, Asgharnejad M, Boroojerdi B, Grieger F, Bauer L: The efficacy profile of
rotigotine during the waking hours in patients with advanced Parkinson’s disease: a post hoc analysis. Clin
Neuropharmacol. 2016, 39:88-93. 10.1097/WNF.0000000000000133

25. Giladi N, Nicholas AP, Asgharnejad M, Dohin E, Woltering F, Bauer L, Poewe W: Efficacy of rotigotine at
different stages of Parkinson’s disease symptom severity and disability: a post hoc analysis according to
baseline Hoehn and Yahr stage. J Parkinsons Dis. 2016, 6:741-9. 10.3233/JPD-160847

26. Rascol O, Zesiewicz T, Chaudhuri KR, et al.: A randomized controlled exploratory pilot study to evaluate the
effect of rotigotine transdermal patch on Parkinson’s disease-associated chronic pain. J Clin Pharmacol.
2016, 56:852-61. 10.1002/jcph.678

27. Moretti DV, Binetti G, Zanetti O, Frisoni GB: Non-ergot dopamine agonist rotigotine as a promising
therapeutic tool in atypical parkinsonism syndromes: a 24 months pilot observational open-label study.
Neuropharmacology. 2014, 85:284-9. 10.1016/j.neuropharm.2014.05.028

2023 Rajendran et al. Cureus 15(3): e36211. DOI 10.7759/cureus.36211 6 of 6

https://dx.doi.org/10.1185/03007995.2015.1030376?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1185/03007995.2015.1030376?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1007/s40261-013-0150-5?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1007/s40261-013-0150-5?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1016/j.parkreldis.2019.01.025?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1016/j.parkreldis.2019.01.025?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1016/j.parkreldis.2017.08.015?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1016/j.parkreldis.2017.08.015?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1016/j.clinthera.2015.01.013?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1016/j.clinthera.2015.01.013?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1007/s00415-014-7427-3?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1007/s00415-014-7427-3?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1186/s12883-016-0610-7?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1186/s12883-016-0610-7?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1007/s00415-017-8671-0?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1007/s00415-017-8671-0?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1007/s00702-013-1001-5?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1007/s00702-013-1001-5?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1007/s00702-012-0925-5?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1007/s00702-012-0925-5?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1080/14656566.2018.1480721?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1080/14656566.2018.1480721?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.3109/00207454.2011.617016?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.3109/00207454.2011.617016?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1111/ene.12757?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1111/ene.12757?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1186/s12883-015-0267-7?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1186/s12883-015-0267-7?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1016/j.parkreldis.2017.08.010?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1016/j.parkreldis.2017.08.010?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1080/14656566.2016.1202917?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1080/14656566.2016.1202917?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1097/WNF.0000000000000133?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1097/WNF.0000000000000133?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.3233/JPD-160847?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.3233/JPD-160847?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1002/jcph.678?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1002/jcph.678?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1016/j.neuropharm.2014.05.028?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1016/j.neuropharm.2014.05.028?utm_medium=email&utm_source=transaction

	A Systematic Review of the Usage of Rotigotine During Early and Advanced Stage Parkinson's
	Abstract
	Introduction And Background
	Review
	Methods
	FIGURE 1: PRISMA diagram

	Diagnosis of Parkinson's disease
	TABLE 1: An analysis of rotigotine usage for the treatment of Parkinson’s disease
	TABLE 2: Statistical analysis using t-test and p-values for rotigotine dosage between early and advanced-stage Parkinson’s patients
	TABLE 3: Monoamine vs. levodopa

	Levodopa usage in the treatment of Parkinson’s disease
	Current limitations and future applications

	Conclusions
	Additional Information
	Disclosures

	References


