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REVIEW RETURNED 22-Aug-2012 

 

RESULTS & CONCLUSIONS • Page 10, line 30: half life of 3-96 minutes. Do you mean efficacy 
half life? Plasma t½ is usually about 90 minutes. You write about 
plasma levels in the same sentence, which is confusing. Do 
references 9-10 support the figures used?  
• Table 2 and fig 2 shows PDQ-39 data on an unusual scale. Please 
use the summary index.  
• Tables show "% OFF Medication". This must be an error. And if it 
is supposed to be % time in Off state, it is strange that the dose was 
almost doubled when 54% of patients reported 0% Off time. Please 
discuss. 

GENERAL COMMENTS This manuscript describes the use of levodopa above the FDA 
recommended threshold of 800 mg in Parkinson's disease - a 
threshold which is often exceeded in clinical practice. The 
manuscript is well written and important. I have a few comments, 
apart from the ones reported above:  
• Is the carbidopa dose a concern in doses above 200 mg?  
• An interesting example of the need for higher doses is the 
levodopa/carbidopa intestinal gel where monotherapy is often 
applied in patients with advanced PD. Most studies report average 
levodopa consumption of about 1400 mg/day. Please consider 
mentioning this.  
• Patients with limited disease duration were selected. Do you have 
any data on the number of patients with high dosage among the 
excluded ones?  
• In Table 2, patients had approx. doubled the dose at visit 2 from 
visit 1. It is difficult to understand why the dose increase was that 
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dramatic. Please discuss this.   

 

REVIEWER Angelo Antonini MD, PhD  
Director Parkinson's disease and Movement Disorders Unit  
IRCCS San Camillo Venice and Neurology Clinic University Hospital 
of Padua, Italy 

REVIEW RETURNED 24-Sep-2012 

 

THE STUDY The open label design may not be best to assess the effect of a 
dose increase. This is a naturalistic evaluation but it is unclear 
whether the same neurologist assessed the patients before and after 
the dose increase. This is important as this may lead to a significant 
variability. It also important to realize that this is a single center 
observation which represents a limit to be listed among the study 
weaknesses.  
Finally if one has to use this information for FDA prescription 
revision the main outcome measure has to be clearly defined. 

RESULTS & CONCLUSIONS The results only marginally answer the question for the reasons I 
raised in my previous comments. One has to revise all available 
literature on levodopa dosing in advanced PD and interpret current 
clinical data accordingly. 

GENERAL COMMENTS The authors report about their clinical observation on the use of 
doses greater than 800 mg in PD patients. The current upper limit 
for levodopa daily dose was established many decades ago and 
never revised. I totally agree with the authors that this is 
inappropriate and in my opinion there is not really an upper limit is 
this will depend on how much of the administered dose would be 
available after each intake. It should also be noticed that 800 mg 
Sinemet do not correspond in terms of effectiveness and peripheral 
bioavailability to 800 mg Stalevo.  
The authors should also consider that the current available literature 
in advanced PD already provides evidence for the use of doses 
greater than 800 mg a day. In particular there are several 
publications on the use of duodenal levodopa infusion in PD 
reporting daily doses as high as 2-3 grams a day. Reference 11 
should be reconsidered as the reported study was not performed 
using current levodopa but levodopa methylester which has a 
different kinetic from the standard product.  
 
My only remark is that this is an important clinical observation but 
not a study and I’m not sure whether it would be sufficient to support 
a revision of current prescription indications. The authors should 
address this aspect in their manuscript as well as the lack of blinding 
for the second assessment in those patients who increased the dose 
above 800 mg.  
I would also list the single center setting as a limitation of the study.  

 

VERSION 1 – AUTHOR RESPONSE 

Comments from Dag Nyholm, MD, PhD, Assoc. Prof.:  

 

1. Page 10, line 30: half life of 3-96 minutes. Do you mean efficacy half life? Plasma t½ is usually 

about 90 minutes. You write about plasma levels in the same sentence, which is confusing. Do 

references 9-10 support the figures used?  

 

Response: We agree that this wording was not transparent. We referred to findings in the Poewe 
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article regarding efficacy. The Powe article was phrased in reference to hurdles such as variable 

absorption and competition with dietary amino acids for active transport of the levodopa into 

dopamine (i.e. conversion). The true immediate-release plasma half-life of levodopa is 90 minutes (as 

mentioned in the Poewe article as well). The text has been changed:  

Original writing: “The plasma levels of levodopa typically fluctuates between each dose, and the half 

life of the drug may vary widely from 3-96 minutes, and depend on many factors, especially the 

number of remaining dopaminergic brain cells which ultimately may impact the intraneuronal 

dopamine buffering capacity [10, 9].”  

New improved writing:  

Immediate-release levodopa is associated with a short half-life (90 minutes), and intraneuronal 

buffering most likely leads to continuous stimulation between doses [10]. As PD progresses, however, 

this buffering capacity appears to diminish with the loss of nigrostriatal terminals, and dopamine 

plasma levels fluctuate more frequently [10, 9].  

 

2. Table 2 and fig 2 shows PDQ-39 data on an unusual scale. Please use the summary index.  

 

Response: We have changed this to a summary index score as requested.  

(Jenkinson C, Fitzpatrick R, Peto V, Greenhall R, Hyman N: The Parkinson's Disease Questionnaire 

(PDQ-39): development and validation of a Parkinson's disease summary index score. Age Ageing 

1997, 26:353-357)  

 

3. Tables show "% OFF Medication". This must be an error. And if it is supposed to be % time in Off 

state, it is strange that the dose was almost doubled when 54% of patients reported 0% Off time. 

Please discuss.  

 

Response: Each table contains the section, “Percent of Day OFF Medication, Q39.”  

Regarding the longitudinal section, (as you note) the dose nearly doubles (from 585 to 1102) when a 

high percentage of patients reported 0% off time initially. The increased dose at visit two was 

warranted by the need to improve other aspects of the patient’s symptoms, like depression and 

quality of life. We have clarified this in the revision. We also addressed the “drastic” increase in dose 

in note 7 below, and we clarify that these patients were found to be symptomatic and under-dosed by 

movement disorders specialists.  

 

4. Is the carbidopa dose a concern in doses above 200 mg?  

 

Response: We have treated thousands of patients and we have not encountered a problem with the 

carbidopa dosage. We looked for evidence-based literature to include on this topic but we could not 

find any.  

 

5. An interesting example of the need for higher doses is the levodopa/carbidopa intestinal gel where 

monotherapy is often applied in patients with advanced PD. Most studies report average levodopa 

consumption of about 1400 mg/day. Please consider mentioning this.  

 

Response: This is a terrific point, and we are grateful that the reviewer has brought this to our 

attention. We have added a note on continuous intraintestinal infusion of levodopa at the bottom of 

page 10:  

“It is also important to note that similar doses of different standard oral carbidopa/levodopa 

formulations will likely manifest different clinical and pharmacological effects. Further, continuous 

intraintestinal infusion of levodopa has been observed to have a different benefit and side-effect 

profile relative to traditional oral levodopa administered at similar doses. In one study, a levodopa 

methyl ester infusion of 1224 ± 246 mg/day led to significant improvement with few side-effects [11]. 

This dosage was well above the 800mg FDA limit, and this provides further evidence that the pill limit 
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should be re-visited.”  

 

6. Patients with limited disease duration were selected. Do you have any data on the number of 

patients with high dosage among the excluded ones?  

 

Response: Yes, this is also an insightful comment, and it would be very interesting to analyze the 

patients excluded due to short disease duration. As time progresses and we collect more data, we will 

address this in future studies. We felt it very important to focus the study and to look for patients 

specifically on low dosages and early in the disease for this first study. The reviewer’s comment is 

very insightful in that it is likely that longer disease duration patients will in the majority of cases 

require over 800mg.  

 

7. In Table 2, patients had approx. doubled the dose at visit 2 from visit 1. It is difficult to understand 

why the dose increase was that dramatic. Please discuss this.  

 

Response: We have reported the data from our practice that includes only movement disorders 

trained neurologists. The presumptive explanation is that the symptoms warranted the increase. We 

now make this clear in the manuscript.  

 

 

Comments from Reviewer: Angelo Antonini MD, PhD  

 

1. The open label design may not be best to assess the effect of a dose increase. This is a naturalistic 

evaluation but it is unclear whether the same neurologist assessed the patients before and after the 

dose increase. This is important as this may lead to a significant variability. It also important to realize 

that this is a single center observation which represents a limit to be listed among the study 

weaknesses. Finally if one has to use this information for FDA prescription revision the main outcome 

measure has to be clearly defined.  

 

Response: We agree with all of the comments and we have listed the trial design as a limitation. Our 

study was observational and retrospective, and therefore cannot be used to postulate safety “facts” 

for the FDA prescription revision.  

The study does however provide useful insights and can serve as a springboard for future studies that 

will potentially influence thoughts on FDA rules.  

We have also listed the single center setting as a limitation on page 4 and added,  

“Also, the single-center setting and retrospective design limit the generalizability of these results.”  

 

2. The results only marginally answer the question for the reasons I raised in my previous comments. 

One has to revise all available literature on levodopa dosing in advanced PD and interpret current 

clinical data accordingly.  

The authors report about their clinical observation on the use of doses greater than 800 mg in PD 

patients. The current upper limit for levodopa daily dose was established many decades ago and 

never revised. I totally agree with the authors that this is inappropriate and in my opinion there is not 

really an upper limit is this will depend on how much of the administered dose would be available after 

each intake. It should also be noticed that 800 mg Sinemet do not correspond in terms of 

effectiveness and peripheral bioavailability to 800 mg Stalevo.  

 

Response: We completely agree that this point complicates the FDA’s simplified ruling and note this 

caveat in our discussion on page 10.  

 

3. The authors should also consider that the current available literature in advanced PD already 

provides evidence for the use of doses greater than 800 mg a day. In particular there are several 
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publications on the use of duodenal levodopa infusion in PD reporting daily doses as high as 2-3 

grams a day. Reference 11 should be reconsidered as the reported study was not performed using 

current levodopa but levodopa methylester which has a different kinetic from the standard product.  

 

Response: We agree, and this is a powerful and important comment as also mentioned by the other 

reviewer. As you mention, reference 11 should be changed. We now use reference 10 at the top of 

page 11 (traditional levodopa as the “gold standard”) in order to support our statement regarding 

patient preference for levodopa medication despite induced dyskinesia: “One important tenet in the 

treatment of PD is that most patients prefer to be in the “on” dopaminergic medication state, even if 

dyskinesia is present [10].”  

Regarding high doses in the literature, we added a section on duodenal infusion at the bottom of page 

10:  

"It is also important to note that similar doses of different standard oral carbidopa/levodopa 

formulations will likely have different effects. Further, continuous intraintestinal infusion of levodopa 

shows a much different benefit and side-effect profile relative to traditional oral levodopa at similar 

doses. In one study, a levodopa methyl ester infusion of 1224 ± 246 mg/day led to significant 

improvement with few side-effects [11]. As such, the FDA’s rules may need to be revisited."  

 

4. My only remark is that this is an important clinical observation but not a study and I’m not sure 

whether it would be sufficient to support a revision of current prescription indications. The authors 

should address this aspect in their manuscript as well as the lack of blinding for the second 

assessment in those patients who increased the dose above 800 mg. I would also list the single 

center setting as a limitation of the study.  

 

Response:  

On page 12, we note, “Additionally, the lack of blinding may have introduced bias.”  

On page 4 in the limitations part of the summary, we list the single center setting as a limitation of the 

study, “Also, the single-center setting and retrospective design limit the generalizability of these 

results.” 

VERSION 2 – REVIEW 

REVIEWER Dag Nyholm, MD, PhD, Assoc. Prof., Dept of Neuroscience, 
Neurology, Uppsala University Hospital, Sweden.  
Competing interests: Consultant to Sensidose AB, has previously 
served as a consultant to Abbott, AstraZeneca. Has received lecture 
fees from several other PD drug companies. 

REVIEW RETURNED 08-Oct-2012 

 

GENERAL COMMENTS No further comments, I am happy with the revised version.  

 

REVIEWER Angelo Antonini, MD, PhD  
Director,  
Department for Parkinson's disease and Movement Disorders  
IRCCS San Camillo Venice, Italy 

REVIEW RETURNED 21-Oct-2012 

 

THE STUDY Reference 11 should be replaced as it does not refer to levodopa 
infusion but to its methyl ester form. There are several other 
references available on duodenal levodopa infusion where levodopa 
is used and the dose exceeded 800 mg 

GENERAL COMMENTS I'm happy with the revisions. My only comment regards the need to 
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replace reference 11.  
Reference 11 should be replaced as it does not refer to levodopa 
infusion but to its methyl ester form. There are several other 
references available on duodenal levodopa infusion where levodopa 
is used and the dose exceeded 800 mg  

 

VERSION 2 – AUTHOR RESPONSE 

Comment from Angelo Antonini MD, PhD:  

"I'm happy with the revisions. My only comment regards the need to replace reference 11. Reference 

11 should be replaced as it does not refer to levodopa infusion but to its methyl ester form. There are 

several other references available on duodenal levodopa infusion where levodopa is used and the 

dose exceeded 800 mg."  

 

Response:  

We agree and have replaced reference 11 with a new levodopa infusion article by Reddy et al. 

(Intrajejunal levodopa versus conventional therapy in Parkinson disease: motor and nonmotor effects. 

Clin Neuropharmacol 2012; 35(5):205-7.).  

 

At the bottom of page 10, we write:  

Further, continuous intrajejunal infusion of levodopa has been observed to have a different benefit 

and side-effect profile relative to traditional oral levodopa administered at similar doses. In one study, 

an intrajejunal levodopa infusion of 1996 ± 675 mg/day (range, 1100-3204 mg/day) led to significant 

improvement with few side-effects [11]. This dosage was well above the 800mg FDA limit, and this 

provides further evidence that the pill limit should be re-visited. 
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