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EXECUTIVE SUMMARY 

This review evaluates whether a risk evaluation and mitigation strategy (REMS) for the new molecular 
entity Ongentys (opicapone) is necessary to ensure the benefits outweigh its risks.  Neurocrine 
Biosciences Inc. submitted a New Drug Application (NDA) 212489 for opicapone with the proposed 
indication as adjunctive treatment to levodopa/carbidopa in patients with Parkinson’s disease (PD) 
experiencing “off” episodes.  The risks associated with opicapone are consistent with the class effects of 
catechol-O-methyltransferase (COMT) inhibitors including cardiovascular effects caused by concomitant 
use of drugs that affect catecholamine metabolism; dyskinesia; falling asleep during activities of daily 
living and somnolence; hypotension/syncope; hallucinations and psychosis; impulse control/compulsive 
disorders; and hyperpyrexia and confusion with rapid withdrawal or dose reduction.  The applicant did 
not submit a proposed REMS or risk management plan with this application.  

The Division of Risk Management (DRM) has determined that a REMS is not necessary to ensure the 
benefits of opicapone outweigh its risks.  The safety concerns associated with opicapone are well 
documented and consistent with the known class effects of COMT inhibitors.  Prescribers who treat 
Parkinson’s disease are likely to be aware of the risks of opicapone.  The risks associated with opicapone 
can be communicated through labeling.  

 

1 Introduction 
This review evaluates whether a risk evaluation and mitigation strategy (REMS) for the new molecular 
entity (NME) Ongentys (opicapone) is necessary to ensure the benefits outweigh its risks.  Neurocrine 
Biosciences Inc. submitted a New Drug Application (NDA) 212489 for opicapone with the proposed 
indication as adjunctive treatment to levodopa/carbidopa in patients with Parkinson’s disease (PD) 
experiencing “off” episodes.  This application is under review in the Division of Neurology 1 (DN1).  The 
applicant did not submit a proposed REMS or risk management plan with this application.  

 

2 Background 
2.1 PRODUCT INFORMATION 
Ongentys (opicapone), a new molecular entitya, is a selective and reversible peripheral catechol-O-
methyltransferase (COMT) inhibitor proposed as adjunctive treatment to levodopa/carbidopa in 
patients with PD experiencing “off” episodes.  In the presence of a peripheral DOPA decarboxylase 
inhibitor (e.g. carbidopa), COMT becomes the major peripheral metabolizing enzyme for levodopa, 
catalyzing its conversion to 3-O-methyldopa (3-OMD).  The inhibition of COMT results in an increase in 
levodopa exposure.  There are two COMT inhibitors currently approved in the United States, tolcapone 

                                                            
a Section 505-1 (a) of the FD&C Act: FDAAA factor (F): Whether the drug is a new molecular entity. 

 

Reference ID: 4596697



4 

 

and entacapone; neither have risk management strategies beyond labeling.  Class risks of COMT 
inhibitors include cardiovascular effects caused by concomitant use of drugs that affect catecholamine 
metabolismb; dyskinesia; falling asleep during activities of daily living and somnolence; 
hypotension/syncope; hallucinations and psychosis; impulse control/compulsive disorders; and 
hyperpyrexia and confusion with rapid withdrawal or dose reduction.  Tolcapone also has a Boxed 
Warning for the risk of hepatotoxicity.  Entacapone requires frequent dosing which can increase pill 
burden and it has been associated with colitis. 

Opicapone is proposed as oral capsules available in 25 mg and 50 mg strengths.  The proposed dosing 
regimen is 50 mg orally once daily at bedtime.  Patients should not eat for 1 hour before taking 
opicapone and for 1 hour after.  The proposed dosage in patients with moderate hepatic impairment is 
25 mg orally once daily at bedtime.  Opicapone is intended as chronic therapy when added to a 
treatment regimen with levodopa/carbidopa.c 

Opicapone was granted marketing authorization in the European Union in June 2016 and in Switzerland 
in April 2018.  The EMA authorization includes the requirement for additional monitoring.1  It has been 
marketed in Germany and the United Kingdom since October 2016 and Spain since May 2017.   

2.2 REGULATORY HISTORY 
The following is a summary of the regulatory history for NDA 212489 relevant to this review:   

• 04/26/2019: NDA 212489 submission for adjunctive treatment to levodopa/carbidopa in 
patients with Parkinson’s disease (PD) experiencing “off” episodes received. 

• 10/17/2019: A Mid-cycle meeting was held between the Agency and the Applicant via 
teleconference.  No safety issues were discussed during the teleconference.  

• 02/04/2020: A Late Cycle Meeting was held between the Agency and Applicant via 
teleconference.  The Applicant was informed that no issues related to risk management were 
identified to date.  
 

 

3 Therapeutic Context and Treatment Options 

3.1 DESCRIPTION OF THE MEDICAL CONDITION 
Parkinson’s disease (PD) is a chronic, progressive, neurodegenerative condition caused by the loss of 
dopamine-producing neurons in the nigrostriatal pathway of the brain.  The depletion of dopamine in 
this pathway of the brain results in the four classical primary symptoms: bradykinesia, tremor, muscle 
rigidity, and postural instability.  PD is a complex disorder that also may include nonmotor symptoms 

                                                            
b Possible arrhythmias, tachycardia, and excessive changes in blood pressure may occur when used concurrently 
with drugs metabolized by COMT (e.g., isoproterenol, epinephrine, norepinephrine, dopamine, and dobutamine).  

c Section 505-1 (a) of the FD&C Act: FDAAA factor (D): The expected or actual duration of treatment with the drug. 
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such as cognitive dysfunction and dementia, psychiatric manifestations (e.g. mood disorders, psychosis, 
hallucinations), fatigue and sleep disorders, and autonomic disturbances (e.g. orthostasis, constipation, 
dysphagia, urinary difficulties).2,3 

PD is the second most common neurodegenerative disorder after Alzheimer’s disease.  The usual age of 
diagnosis is between 55 and 65 years, however, about 4% of people are diagnosed before age 50.4  PD 
affects about one million people in the United States and over 6 million worldwide.5,d  The prevalence of 
PD increases with age.  It affects about 1-2% of patients over 60 years and increases to 3.5% in patients 
85-89 years.6   

PD leads to a deterioration in motor, mental, and functional skills.  The prevalence of dementia in PD is 
around 40%, and the risk increases with age and longer duration of the condition.3  PD is chronic and 
associated with significant negative impacts on quality of life and activities of daily living.2,3,7  Life 
expectancy for patients with PD may also be decreased compared to similar age matched people 
without the condition.  Older age and concurrent dementia are associated with an increased risk of 
mortality.3,6,e 

3.2 DESCRIPTION OF CURRENT TREATMENT OPTIONS 
None of the agents approved for PD can slow or reverse the natural course of the disease.  The goals for 
treatment include managing the disease symptoms and improving quality of life.  The American 
Academy of Neurology recommends initiation of treatment when symptoms interfere with activities of 
daily living and quality of life.8  Dopaminergic agents are the mainstay of treatment for PD symptoms.  
Carbidopa/levodopa is an effective treatment option for motor symptoms since levodopa is converted 
to dopamine once it enters the brain.9  Carbidopa is a DOPA decarboxylase inhibitor (DDCI) that is 
combined with levodopa to decrease peripheral metabolism of levodopa and enhance the amount 
available to cross the blood brain barrier.  It may also lead to less peripheral adverse events such as 
nausea.  The majority of patients will require treatment with carbidopa/levodopa during the disease 
course.  However, chronic levodopa use is associated with motor fluctuations and dyskinesias.  Other 
dopaminergic agents are available and may reduce or delay the need for levodopa, improve the efficacy 
of levodopa, or moderate its adverse events.  Options include dopamine agonists, COMT inhibitors, 
MAO-B (monoamine oxidase type B) inhibitors, anticholinergics, and amantadine (see Appendix A). 
Initial therapy decisions are patient-specific and often include balancing the risks and benefits of the 
available options.2   

As the disease progresses, patients may notice fluctuations between “on” periods, when they 
experience a good response to medication, and “off” periods, when the benefit from medications wears 
off and symptoms re-emerge.  Motor fluctuations and dyskinesias may occur in about 40-50% of 

                                                            
d Section 505-1 (a) of the FD&C Act: FDAAA factor (A): The estimated size of the population likely to use the drug 
involved.  

e Section 505-1 (a) of the FD&C Act: FDAAA factor (B): The seriousness of the disease or condition that is to be 
treated with the drug. 
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patients on chronic levodopa within 5 years and 70-80% within 10 years.6  The fluctuating response to 
treatment results in significant frustration for patients.7  Options for managing motor fluctuations 
include increasing the dosage of levodopa, dividing the levodopa dosage into smaller but more frequent 
doses, using extended release formulations, adding another dopaminergic agent, or adding adjunctive 
therapy such as COMT inhibitors or MAO-B inhibitors.  Treatment decisions are individualized to the 
patient and involve balancing improvements in motor symptoms with any intolerable adverse events.  
As the disease progresses, patients often require combination treatment to optimize the dopaminergic 
therapy.  Deep brain stimulation may be a potential option for patients with advanced disease.  
Nonpharmacologic options and interventions include exercise, physical therapy, occupational therapy, 
speech therapy, mindfulness and meditation, diet, and lifestyle modification.  There remains an unmet 
need to manage the motor fluctuations in patients with PD.  

4 Benefit Assessment 
The efficacy and safety of opicapone as an adjunctive treatment to levodopa/DDCI (e.g. carbidopa) in 
patients with PD experiencing “off” episodes was demonstrated in two pivotal phase 3 studies,  
BIA-91067-301 (NCT01568073) and BIA-91067-302 (NCT01227655).10  The two studies were similar in 
design: multicenter, randomized, double-blind, parallel-group, and placebo controlled.  In addition to 
the placebo and opicapone arms, Study BIA-91067-301 (Study 301), included an active treatment arm 
with entacapone.  The populations studied in the pivotal studies were similar.  Eligible patients had 
idiopathic PD for at least 3 years, severity stages 1-3, treatment with levodopa/DDCI for at least one 
year with improvement and must have signs of “wearing-off” for at least 4-weeks prior to screening with 
an average daily off-time at least 1.5 hours.  Neither of the pivotal studies were conducted in the United 
States.   Both studies included a two-week screening period to ensure stable doses of levodopa/DDCI 
before randomization.  During the first 2 to 3 weeks of the double-blind period, doses of levodopa/DDCI 
could be adjusted based on patient response, but thereafter PD regimens remained stable. 

The primary endpoint for both the pivotal studies was the change from baseline in absolute off-timef at 
the end of the double-blind period (Visit 7 at Week 14/15).  Key secondary endpoints included the 
proportions of off-time responders (1 hour or more reduction in absolute off-time to endpoint) and on-
time responders (1 hour or more increase in absolute on-time from baseline to endpoint) as well as 
change from baseline in “on-time” without troublesome dyskinesia.  Both studies allowed patients to 
enter a 1-year open label extension period after the double-blind treatment period.    

Results: 

In pivotal study 301, 600 subjects were randomized to receive placebo (N=121), the active comparator 
entacapone 200 mg (N=122), opicapone 5 mg (N=122), opicapone 25 mg (N=119), or opicapone 50 mg 
(N=116) for 14 to 15 weeks.  A total of 542 subjects (90.3%) completed the study.  The primary efficacy 

                                                            
f Absolute off-time was calculated from subject diaries and was calculated based on the average of the daily sum of 
off-time from the 3 days prior to the end of treatment period). 

 

Reference ID: 4596697



7 

 

analysis used a stepwise gatekeeping procedure for the testing superiority of opicapone compared to 
placebo in the full analysis setg (FAS) and non-inferiority of opicapone to entacapone in the per protocol 
(PP) set for change in absolute off time.  Opicapone 5 mg and opicapone 25 mg showed numeric 
improvement in absolute off-time, however, neither dose reached statistical significance compared to 
placebo.11  Opicapone 50 mg was superior to placebo for the primary endpoint of reducing off-time at 
the end of the double-blind period (see Table 1).  Opicapone 50 mg was also noninferior to entacapone 
for the primary endpoint based on the non-inferiority analysis.  The key secondary endpoint results 
showed that opicapone 50 mg resulted in a higher number of off-time and on-time responders 
compared to placebo.  Additionally, opicapone 50 mg showed a statistically significant improvement in 
the change from baseline for absolute “on-time” without troublesome dyskinesia compared to placebo.  

Table 1.  Study 301 - Change from baseline in absolute off-time (minutes) to end of double-blind 
period11  

 
N LS Mean Change from 

Baseline (SE) 
Difference in LS Mean (SE) 

with placebo 
Adjusted p-

value 

Placebo 120 -56 (13.38) -- -- 
Opicapone 50 mg 115 -116.8 (13.97) -60.8 (18.52) p=0.0015 

N= total number of patients, LS mean=Least squares mean, SE=Standard error 
Note: p-value was calculated using a gatekeeping procedure controlling for multiplicity  
Source: Adapted from Statistical Review and Evaluation 

 

In pivotal study BIA-91067-302 (Study 302), 427 subjects were randomized to receive placebo (N=144), 
opicapone 25 mg (N=129), or opicapone 50 mg (N=154) for 14 to 15 weeks.  A total of 376 subjects 
(88.1%) completed the study.  The primary endpoint results for the change from baseline in absolute 
“off-time” to the end of the study in minutes were analyzed via an analysis of covariance (ANCOVA) 
model for the full analysis set.  Only the opicapone 50 mg dose resulted in a statistically significant 
greater change from baseline compared to the placebo group (see Table 2).  Secondary endpoints were 
consistent with more off-time and on-time responders in the opicapone 50 mg group compared to 
placebo.   

Table 2.  Study 302 - Change from baseline in absolute off-time (minutes) to end of double-blind 
period 11 

 
N LS Mean Change from 

Baseline (SE) 
Difference in LS Mean (SE) 

with placebo 
Adjusted p-

value 

Placebo 135 -64.46 (14.35) -- -- 
Opicapone 50 mg 147 -118.77 (13.81) -54.31 (18.86) 0.0081 

N= total number of patients, LS mean=Least squares mean, SE=Standard error 
Note: p-value was calculated using a gatekeeping procedure controlling for multiplicity  
Source: Adapted from Statistical Review and Evaluation 

                                                            
g The full analysis set was the number of patients included in the efficacy analysis.  Subjects excluded included 
those that did not receive study drug or did not have a post-baseline off/on-time efficacy assessment. 
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The clinical reviewer concluded that the two pivotal trials support the efficacy of opicapone 50 mg as 
adjunctive treatment to levodopa/carbidopa in patients with PD experiencing “off” episodes.12,h  Both 
studies demonstrated a statistically significant reduction of “off-time” with opicapone 50 mg compared 
to placebo. The clinical reviewer concluded that this reduction in “off-time” was not associated with 
increased troublesome dyskinesia.  He concluded the benefit of increased “on time” represents “a 
clinically important improvement in motor status (and daily life) of the advanced PD patient”.12 

5 Risk Assessment & Safe-Use Conditionsi 
In the original submission, 2025 subjects (N=1004 healthy subjects and 1021 PD subjects) were exposed 
to opicapone in the clinical development program.  A total of 699 subjects had at least 12 months or 
greater exposure to opicapone.  Neurocrine Biosciences submitted a 120-Day Update that included 
additional data on 612 patients exposed to opicapone in two phase 1 studies and a phase 4 study in PD 
patients.j 

The primary safety analysis for opicapone as an adjunctive treatment to levodopa/carbidopa in patients 
with PD experiencing “off” episodes consists of pooled data from the pivotal phase 3 trials, Study 301 
and 302.13  The safety data was analyzed for two defined study periods, the double-blind periods of the 
trials (all opicapone groups N=631, opicapone 50 mg group (N=265), and placebo group N=257) and the 
1-year open-label extension period (N=848).  The primary comparison of interest was between the 
proposed dose of opicapone 50 mg and placebo.   

The incidence of treatment emergent adverse events (TEAE) was higher in the opicapone 50 mg group 
compared to placebo (64.2% vs 57.2%).  Dyskinesia was the most commonly reported TEAE and was 
higher in the opicapone 50 mg group (20.4%) compared with placebo (6.2%).  Common adverse events 
are summarized in Table 3.  

                                                            
h Section 505-1 (a) of the FD&C Act: FDAAA factor (C): The expected benefit of the drug with respect to such disease 
or condition. 

i Section 505-1 (a) of the FD&C Act: FDAAA factor (E): The seriousness of any known or potential adverse events 
that may be related to the drug and the background incidence of such events in the population likely to use the 
drug. 

j The 120 Safety Update provided additional safety information on 612 new subjects exposed to opicapone from 3 
additional studies: a completed Phase 4 study, a completed phase 1 study, and preliminary data from an ongoing 
phase 1 study.  Study BIA-OPC-401 was a Phase 4 prospective, open-label, uncontrolled, single-group, multicenter 
(international) study in PD patients with wearing-off motor fluctuations to evaluate the safety and efficacy of OPC 
50 mg daily in clinical practice. 
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Table 3.  Adverse Reactions in >2% of opicapone patients in double-blind population and greater than 
placebo14 

 Opicapone 50 mg (N=265) 
% 

Placebo (N=257) 
% 

Nervous System Disorders 
Dyskinesia 20 6 

Dizziness 3 1 
Gastrointestinal Disorders 

Constipation 6 2 
Dry mouth 3 1 

Psychiatric Disorders 
Hallucinations 4 1 

Insomnia 3 2 
Investigations  

Blood creatinine phosphokinase increased 5 2 
Weight decreased 4 0 

Vascular disorders 
Hypertension 3 2 

Hypotension/syncope 5 1 
Source: Opicapone DRAFT Prescribing Information 

The incidence of severe events was similar in the opicapone 50 mg group vs the placebo group during 
the double-blind period (6.4% vs. 6.2%, respectively).  The most common TEAEs leading to study 
discontinuation in the double-blind population were dyskinesia (3% in the opicapone group vs. 0.4% in 
the placebo group) and vomiting (1.1% vs. 0.4%).  Safety data from the open label extension period was 
consistent with the double-blind period.   

5.1 SERIOUS ADVERSE EVENTSk  

5.1.1 Deaths 
There were 18 deaths reported in the clinical development program, all occurring in the phase 3 trials.13 
One subject died of a myocardial infarction (MI) in the pretreatment phase of Study 302.  One subject 
on placebo died of pneumonia during the double-blind phase of the pivotal trials.  The 16 remaining 
deaths in the phase 3 trials occurred in the open-label period and causes of death were acute 
respiratory infection, pneumonia, influenza (N=3); cancer (N=3); congestive heart failure, MI, sudden 

                                                            
k Any adverse drug experience occurring at any dose that results in any of the following outcomes: Death, a life-
threatening adverse drug experience, inpatient hospitalization or prolongation of existing hospitalization, a 
persistent or significant disability/incapacity, or a congenital anomaly/birth defect. Important medical events that 
may not result in death, be life-threatening, or require hospitalization may be considered a serious adverse drug 
experience when, based upon appropriate medical judgment, they may jeopardize the patient or subject and may 
require medical or surgical intervention to prevent one of the outcomes listed in this definition. 
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death (N=3); pulmonary embolism (N=2); cerebral hemorrhage (N=2); septic shock, multiple organ 
dysfunction (N=2); and unknown (N=1).  The 120 Day Safety update included two deaths from Study BIA-
OPC 401.  One death due to endocarditis occurred during the trial.15  The clinical reviewer concluded the 
deaths were not related to opicapone treatment and were consistent with complications of other 
conditions or advanced stage PD.12   

5.1.2 Nonfatal Serious Adverse Events 
In the double-blind population, serious adverse events (SAEs) were reported by 4.9% of subjects 
receiving opicapone 50 mg compared to 4.3% of subjects receiving placebo.  There were no SAEs 
reported by >1 subject in the 50 mg group.  In the all opicapone group, the only SAEs reported by >1 
subject were dyskinesia (N=2, 0.3%) and basal cell carcinoma (N=2, 0.3%).  During the open label period, 
the most commonly reported SAEs were pneumonia (N=4, 0.5%), cauda equina syndrome (N=3, 0.4%) 
and intestinal obstruction (N=3, 0.4%).  

The 120 Day Safety update provided additional information on SAEs.  In Study BIA-OPC 401, 35 subjects 
(6.9%) experienced a serious TEAE.  The most frequently reported included urinary tract infection (N=3, 
0.6%) followed by femoral neck fracture, visual hallucination, and hypertension (N=2 for each, 0.4%). 

The clinical reviewer concluded that the risks observed with opicapone are consistent with other COMT 
inhibitors and with those associated with dopaminergic PD therapy.12  Opicapone does not appear to 
have the risk of hepatoxicity associated with tolcapone or the risk of colitis associated with entacapone.  
A thorough QT study was performed and no effects on the QTc interval were detected.  The clinical 
reviewer noted that opicapone benefits from several years of post-marketing surveillance and use due 
to its availability in the European Union.12   

6 Expected Postmarket Use 
The primary prescribers for opicapone are likely to be neurologists or movement disorder specialists.  
Opicapone will be prescribed and dispensed in both the outpatient and inpatient settings.  If approved, 
opicapone would be the third COMT inhibitor available in the United States.  Prescribers are likely 
familiar with the risks of COMT inhibitors and opicapone does not pose any new risks.  Opicapone is 
proposed to be available as oral capsules; therefore, patients may be able to self-administer the 
medication.  If patients have advanced disease, caregivers may be administering the medication.  
Patients with advanced disease or concurrent dementia will likely require caregiver or additional 
assistance for monitoring and ensuring safe use of the drug.  

7 Risk Management Activities Proposed by the Applicant 
The Applicant did not propose any risk management activities for opicapone beyond routine 
pharmacovigilance and labeling. 
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8 Discussion of Need for a REMS 
The clinical reviewer recommends approval of opicapone on the basis of the efficacy and safety 
information currently available.   

Parkinson’s Disease is a chronic, progressive neurodegenerative disease.  It affects over 6 million people 
worldwide and about 1 million in the United States.  PD leads to a deterioration in motor, mental, and 
functional skills.  PD is chronic and associated with significant negative impacts on quality of life and 
activities of daily living.2,3,7  Life expectancy for patients with PD may also be decreased compared to 
similar age matched people without the condition.  Dopaminergic agents are the mainstay of treatment 
for PD symptoms.  Carbidopa/levodopa remains the most effective treatment option for motor 
symptoms; however, chronic levodopa use is associated with motor fluctuations and dyskinesias.  As the 
disease progresses, most patients will require combination treatment to optimize their therapy.   
 
The benefit of opicapone as an adjunctive treatment to levodopa/carbidopa in patients with PD 
experiencing “off” episodes was demonstrated in two pivotal phase 3 studies, BIA-91067-301 
(NCT01568073) and BIA-91067-302 (NCT01227655).  The pivotal trials found that opicapone 50 mg was 
superior to placebo in the primary endpoint of change from baseline in absolute “off time” to the end of 
the study.   
 
Safety concerns with opicapone are similar to the class risks of other COMT inhibitors  These risks will be 
included as Warnings and Precautions as they are for other COMT inhibitors.  
 
Based on the data available, the prescribing community should be familiar with the risks associated with 
opicapone, which do not pose unique REMS considerations compared with the risks associated with 
other COMT inhibitors.  At this time, this reviewer is not recommending a REMS for the management of 
the risks of opicapone therapy. 

9 Conclusion & Recommendations 
Based on the available data a REMS is not necessary to ensure the benefits outweigh the risks.  The 
safety concerns associated with opicapone use are well documented and consistent with other agents in 
the drug class.  

Should DN 1 have any concerns or questions or if new safety information becomes available, please 
send a consult to DRM. 
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10.2 APPENDIX A.  DRUGS APPROVED IN THE US FOR TREATING PARKINSON’S DISEASE 

Name (generic) 
Approval Year Indication Safety and Tolerability Issues Risk Management 

Approaches 
Levodopa products 

Sinemet, Sinemet 
CR; Rytary (ER) 
(carbidopa/levodopa) 
1975 
 

Treatment of PDa Contraindicated with concurrent nonselective 
MAO-I 

Somnolence, withdrawal emergent hyperpyrexia 
and confusion, cardiovascular ischemic events, 
hallucinations/psychosis, impulse 
control/compulsive behaviors, dyskinesia, peptic 
ulcer disease, glaucoma, melanomab 

Labeling – 
Contraindications 

Labeling – 
Warnings/Precautions 
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Duopac  
(carbidopa/levodopa 
enteral suspension)  
2015 

Treatment of motor 
fluctuations in 
patients with 
advanced PD 

 

Contraindicated with concurrent nonselective 
MAO-I 

GI procedure related risks, somnolence, 
orthostatic hypotension, hallucinations, psychosis, 
confusion, impulse control/compulsive behaviors, 
depression and suicidality, withdrawal emergent 
hyperpyrexia and confusion, dyskinesia, 
neuropathy, cardiovascular ischemic events, lab 
test abnormalities, glaucoma 

Labeling – 
Contraindications 

Labeling – 
Warnings/Precautions 

Inbrija (levodopa 
inhalation powder) 
2018 

Intermittent 
treatment of off 
episodes in patients 
with PD treated with 
carbidopa/levodopa 

Contraindicated with concurrent nonselective 
MAO-I 

Somnolence, withdrawal emergent hyperpyrexia 
and confusion, hallucinations/psychosis, impulse 
control/compulsive behaviors, dyskinesia, 
bronchospasm, glaucoma, lab test abnormalities 

Labeling – 
Contraindications 

Labeling – 
Warnings/Precautions 

Dopamine Agonists 
Requip, Requip XL 
(ropinirole) 1997 
 

Treatment of PDa Somnolence, syncope, orthostatic hypotension, 
hallucinations/psychotic-like behavior, dyskinesia, 
impulse control/compulsive behaviors, withdrawal 
emergent hyperpyrexia and confusion, 
melanomab, fibrotic complications, retinal 
pathology 

Labeling -
Warnings/Precautions 

Mirapex, Mirapex ER 
(pramipexole) 1997 

Treatment of PDa Somnolence, symptomatic orthostatic 
hypotension, hallucinations/psychotic-like 
behavior, impulse control/compulsive behaviors, 
dyskinesia, postural deformity, renal impairment, 
rhabdomyolysis, retinal pathology, events 
reported with dopaminergic therapyd 

Labeling - 
Warnings/Precautions 

Apokyn 
(apomorphine 
injection) 2004 

Acute, intermittent 
treatment of 
hypomobility, “off” 
episodes (“end-of-
dose wearing off” and 
unpredictable 
“on/off” episodes) 
associated with 
advanced PD 

Contraindicated with 5HT3 antagonists due to risk 
of profound hypotension and loss of 
consciousness; sulfite hypersensitivity 

Serious reactions after intravenous administration 
(including thrombus and pulmonary embolism), 
nausea and vomiting, somnolence, syncope and 
hypotension/orthostatic hypotension, falls, 
hallucinations/psychotic-like behavior, 
dyskinesias, impulse control/compulsive 
behaviors, coronary events, QTc prolongation and 
potential for proarrhythmic effects, withdrawal 
emergent hyperpyrexia and confusion, sulfite 
hypersensitivity, fibrotic complications, priapism, 
retinal pathology  

Labeling – 
Contraindications 

Labeling – 
Warnings/Precautions 
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Neupro  
(rotigotine 
transdermal patch) 
2012 

Treatment of PDa Sulfite sensitivity, somnolence, 
hallucinations/psychosis, symptomatic 
hypotension, syncope, impulse 
control/compulsive behaviors, elevations of blood 
pressure and heart rate, weight gain and fluid 
retention, dyskinesia, hyperpyrexia and confusion, 
fibrotic complications, application site reactions  

Labeling – 
Warnings/Precautions 

MAO-B Inhibitors 
Eldepryl;  
Zelapar (ODT) 
(selegiline) 1996, 
2006 

Adjunct in patients 
with PD treated with 
levodopa/carbidopa 
who exhibit 
deterioration in the 
quality of their 
response to this 
therapy 

Contraindicated with concurrent use of MAO-I and 
agents due to risks of serotonin syndrome or 
psychosis 

Hypertension, serotonin syndrome, somnolence, 
orthostatic hypotension, dyskinesia, 
hallucinations/psychotic-like behavior, impulse 
control/compulsive behaviors, withdrawal 
emergent hyperpyrexia/confusion, melanomab, 
may increase BUN and creatinine at high doses 

Specific to Zelapar: buccal irritation, risk for 
phenylketonuric patients 

Labeling – 
Contraindications 

Labeling – 
Warnings/Precautions 

Azilect (rasagiline) 
2006 

Treatment of PD Contraindicated with concurrent use of MAO-I and 
agents due to risks of serotonin syndrome or 
psychosis 

Hypertension, somnolence, drug interactions, 
caution in patients with hepatic impairment, 
orthostatic hypotension, dyskinesia, 
hallucinations/psychotic-like behavior, impulse 
control/compulsive behaviors, withdrawal 
emergent hyperpyrexia/confusion  

 

Labeling – 
Contraindications 

Labeling – 
Warnings/Precautions 

Xadago (safinamide) 
2017 

Adjunctive treatment 
to 
levodopa/carbidopa 
in patients with PD 
experiencing “off” 
episodes 

*Limitation of use: 
not been shown to be 
effective as 
monotherapy 

 

 

Contraindicated with concurrent use of MAO-I, 
opioids, SNRIs, dextromethorphan and in patients 
with severe hepatic impairment 

Hypertension, serotonin syndrome, somnolence, 
dyskinesia, hallucinations/psychotic-like behavior, 
impulse control/compulsive behaviors, withdrawal 
emergent hyperpyrexia/confusion, retinal 
pathology 

 

Labeling – 
Contraindications 

Labeling – 
Warnings/Precautions 
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COMT inhibitors 

Tasmar 
(tolcapone) 1998 

Adjunct to levodopa 
and carbidopa for the 
treatment of the signs 
and symptoms of 
idiopathic PD 

*Reserved for 
patients with 
symptom fluctuations 
and not responding or 
not appropriate 
candidates for other 
options 

Acute fulminant liver failure (potentially fatal) 

Somnolence, hypotension/syncope, diarrhea, 
hallucinations/psychotic-like behavior, dyskinesia, 
impulse control/compulsive behaviors, 
rhabdomyolysis, renal toxicity (animal data), 
hematuria, drug interactions (avoid combination 
with nonselective MAO-I; monitor if combined 
with drugs metabolized by COMT); events 
reported with drugs that increase  dopaminergic 
activity, melanomab 

Labeling – 
Contraindication, 
Boxed Warning  

Labeling – Warnings/ 
Precautions 

Comtan (entacapone) 
2001 

Adjunct to levodopa 
and carbidopa to 
treat end-of-dose 
“wearing-off” in 
patients with PD 

Somnolence, hypotension/syncope, 
hallucinations/psychotic-like behavior, impulse 
control/compulsive behaviors, diarrhea and colitis, 
dyskinesia, renal toxicity (animal data), drug 
interactions (avoid combination with nonselective 
MAO-I; monitor if combined with drugs 
metabolized by COMT), events reported with 
drugs that increase dopaminergic activity, 
melanomab 

Labeling – 
Warnings/Precautions 

Anticholinergics 
Cogentin 
(benztropine) 1954 

Adjunct in the 
therapy of all forms of 
parkinsonism 

Somnolence, anhidrosis, hyperthermia, 
anticholinergic effects (e.g. constipation, 
xerostomia, blurred vision, urinary retention), CNS 
effects (e.g. hallucinations, confusion), weakness 

Labeling – 
Warnings/Precautions 

Artane 
(trihexyphenidyl) 
1949 
Miscellaneous  
Symmetrel; 
Symadine; Gocovri; 
Osmolex ER 
(amantadine) 1968 

Treatment of 
dyskinesia in patients 
with PD receiving 
levodopa-based 
therapy, with or 
without concomitant 
dopaminergic 
medications 

Contraindicated in end-stage renal disease 

Somnolence, suicidality and depression, dizziness 
and orthostatic hypotension, 
hallucinations/psychotic-like behaviors,  impulse 
control/compulsive behaviors, withdrawal 
emergent hyperpyrexia/confusion  

Labeling – 
Contraindications 

Labeling – 
Warnings/Precautions 

Stalevo  
(carbidopa-levodopa-
entacapone) 2003 

Treatment of PD, use 
to replace when 
administered as 
separate products or 
to replace 
carbidopa/levodopa 
therapy when 
patients experience 

See Sinemet and Comtan  Labeling – 
Contraindications; 
Labeling – 
Warnings/Precautions 
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aAdditional FDA approved indications 

bEpidemiological studies have shown that patients with Parkinson’s disease have a higher risk (2-to approximately 6-fold higher) 
of developing melanoma than the general population.  Whether the increased risk observed was due to PD or other factors, 
such as drugs used to treat Parkinson’s disease, is unclear. 

cLong-term administration requires placement of a PEG-J outer transabdominal tube and inner jejunal tube by percutaneous 
endoscopic gastrostomy 

dEvents reported with dopaminergic therapy include hyperpyrexia and confusion (symptom complex resembling neuroleptic 
malignant syndrome); fibrotic complications (cases of retroperitoneal fibrosis, pulmonary infiltrates, pleural effusion, pleural 
thickening, pericarditis and cardiac valvulopathy).   

end-of-dose 
“wearing-off”  

Nourianz 
(istradefylline) 2019 

Adjunctive treatment 
to 
levodopa/carbidopa 
in adult patients with 
PD experiencing “off” 
episodes 

Dyskinesia, hallucinations/psychotic behavior, 
impulse control/compulsive behaviors,  

Labeling – 
Warnings/Precautions 
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