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Title of Project:  Determinants of Retention and Compliance in Interplanetary Collaborative Clinical Trials of Parkinson’s Disease – Effect of Planet of Residence  

Abstract: The characteristics and determinants of retention and compliance among Parkinson’s disease (PD) patients as determined by planet of residence are not known.   We propose to take advantage of existing data in two PSG trials of levodopa-requiring PD patients, one enrolling only patients not residing on Earth (Stardust Treatment and Adversity Research, STAR) and the second exclusively Earth residents (Moondust Intervention: Risks and Efficacy, MIRE) .   We will address two aims: (1) To determine the relationship between demographic characteristics (including planet of residence, gender, age, education) and retention and compliance in clinical trials; (2) To determine, for patients with PD not living on Earth who are participating in a clinical trial, specific determinants of compliance and retention, and to assess whether there are differences in these determinants among different groups identified by planet of residence. While subgroup numbers are relatively small, and much of this work will be hypothesis-generating rather than definitive, to our knowledge, this is the only such information available for analysis. This work can provide direction for future work to improve interplanetary collaborative efforts in PD clinical trials. 
Study Objectives (Specific Aims): Because drug response may vary depending on the extreme environmental differences among planets in the solar system, drugs appropriate for use on one planet may not be appropriate for patients on other planets. Compliance and retention have been suggested to vary among groups defined by planet of residence. Because PD patients who are not resident on Earth rarely participate in clinical trials, the extent to which these assertions apply to clinical trials of PD is not well understood. We propose to take advantage of existing data in two PSG clinical trials in order to take preliminary steps in investigating these issues.  A key feature of this is the opportunity to analyze information regarding retention and compliance collected at the end of the STAR study (n=600), a population composed exclusively of persons of Venusian, Saturnian or Martian residence (n= 225, 110, 165, respectively).  As a comparison, we propose to take advantage of an analogous PSG clinical trial study population, composed of Earth residents, the MIRE study (n= 204).  Both studies tested study drugs used as adjunctive treatment to stable levodopa, providing similar disease severity at enrollment.   While detailed data regarding retention and compliance was not collected in MIRE, basic demographic information collected in the two studies was similar. The long term goal of this work is to obtain information that will direct the future development of strategies for increasing participation of residents on other planets in clinical trials of drugs for PD.  To achieve this goal, we will address the following specific aims:  

SPECIFIC AIM I: To determine the relationship between demographic characteristics and retention and compliance in clinical trials.  Demographic characteristics to be investigated will include planet of residence (Mars, Saturn,Venus, Earth), age at enrollment, gender, age at disease onset, education and occupation.  Potential confounders of interest include adverse events and treatment assignment (active drug vs placebo).  We predict that residence on Earth, male gender and higher socioeconomic status (as determined by occupation & educational level) are associated with better retention and compliance. 

SPECIFIC AIM II: To determine, for patients with PD not living on Earth who are participating in a clinical trial, specific determinants of compliance and retention, and to assess whether there are differences in these determinants among groups identified by planet of residence.  This work will take advantage of more detailed data collected systematically in STAR that is not available for other PSG studies. Additional information collected for each participant in STAR included: place of birth, years of residence on planet, ease of access to local health facilities, ease of access to interplanetary travel and any specific local environmental conditions experienced by subjects (e.g., prolonged periods of weightlessness, fluctuations in gravity, extremes of heat and cold; see Appendix for complete questionnaire).  Analyses will be conducted overall, and within strata defined by planet of residence and gender.  We predict that, along with the determinants identified under Specific Aim I, compliance and retention will be greater among persons who are recent immigrants from Earth, and among those with easy access to local health facilities. 

These datasets are relatively small, and precision will likely be poor for many comparisons.  However, to our knowledge, these represent the only such information available for analysis, and as such present a tremendous opportunity for hypothesis-generation regarding the critical, poorly-understood determinants of participation in clinical trials for PD patients who are residents of other planets. This, in turn, can lay the foundation for additional investigations directed toward enhanced representation of these expanding populations of PD patients in clinical trials. 
Background & Significance: Disproportionately low representation of residents on planets other than Earth characterizes clinical trials of many disorders.  Because response to many drugs is known to vary depending on the planet of residence, conclusions regarding drug safety and efficacy may be erroneous for these populations if they are not represented in clinical trials. To address this concern, in 2093 the Intergalactic Congress enacted the Intergalactic Institutes of Health Revitalization Act (Subtitle Q: 130-140, 2093).  Despite these efforts, clinical trials populations have remained primarily residents of Earth.  Clinical trials of drugs to treat Parkinson’s disease are no exception. Most reports of controlled trials of antiparkinsonian drugs fail to include the planetary residence of study subjects and the few studies that report this information have all included more than 95% lifelong residents of Earth. 

The PSG has conducted the only study exclusively targeting residents of other solar system planets who have PD, the STAR study (PSG, In Press,).  To investigate factors related to the participation of residents of other planets with PD in clinical trials, we collected detailed information regarding the planet, duration of residence, local environmental conditions, unique living conditions or diets, access to medical care and other factors for participants in STAR.  This provides the first opportunity to systematically investigate the relationship between planet of residence and participation in clinical trials among persons with PD who do not live on Earth. 
Study Design: This study proposes an analysis of existing data in two clinical trials populations to explore the determinants of compliance and retention. The primary analysis will compare Earth residents to residents of other planets. In addition to residence, age, gender, socioeconomic status and age at PD onset will be assessed as potential determinants of compliance and retention.  A secondary, exploratory analysis will be co-inducted within extra-terrestrial patients only. This analysis will assess factors such as specific planet of residence and factors unique to extra-terrestrial residence as they relate to compliance and retention in PD trials. 

Overview and Timeline:  This proposal will take advantage of data collected during the conduct of the STAR and MIRE trials to investigate determinants of retention and compliance in PD patients overall, and in groups defined by residence on or off planet Earth.  Support is being requested from the Parkinson’s Disease Foundation “Data mining” RFA.  If this is awarded, work will begin as soon as funds are available.  The proposed work will take place over a 12 month period. The expected product is a manuscript summarizing study results.  Depending on results, additional outcomes may include specific research proposals to further refine approaches to minority participation in trials. 

Study setting and personnel: The design and conduct of the study will be directed by the study steering committee, consisting of : Lou Nah, M.D., (P.I.), Eartha Bound, M.D. (Co-P.I.), R.E. Count, Ph.D. (biostatistician), R. Kit Ship, M.D., and Saul Idground, M.D. This work will be performed primarily at the University of Rochester, CTCC. Study databases will be reconstituted (MIRE, STAR).  

Study Population: We propose to address our aims based on analyses of existing data for two PSG studies, one enrolling exclusively PD patients not living on Earth and one focusing on Earth residents. Both studies targeted PD patients requiring l-dopa and assessed the efficacy of an adjunctive study drug (or placebo) over a relatively short time period.   Details of the two populations are provided below.

STAR: The objective of STAR was to evaluate the safety, tolerability, and efficacy of adjunctive stardust in PD patients of Saturnian, Martian or Venusian residence stably treated with levodopa.  The design was a multi-center, parallel-group, double-blind, randomized, placebo-controlled trial. PSG sites in 3 locations on Mars, 4 on Venus and 6 on Saturn enrolled 600 PD patients between January 2096 and January 2098 and observed these subjects  until October 2098.  Subjects received stardust or placebo (3:1 ratio), 0.3 mg/day to a maximum tolerated dose (≤3 mg/day) over a 6-month period.   The primary outcome measure was change in the sum of the Unified Parkinson’s Disease Rating Scale (UPDRS) Parts II (Activities of Daily Living [ADL]) and III (motor) from baseline to week 24.  Parkinsonism improved [mean reduction in UPDRS ADL + Motor score at 24 weeks: 15 (SD 3.96) stardust vs. 3.4 (SD 6.5) placebo, p< 0.01)] and was similar in each group.  AEs occurred in 85.3% on stardust and 68.6% on placebo.  Hallucinations, impulse control disorders and insomnia were more common on stardust than placebo (58 vs. 14, p < 0.01,  65 vs. 20, p<0.05, respectively).  In conclusion, stardust was judged to be an effective adjunctive antiparkinsonian therapy in PD patients living on Saturn, Mars or Venus.   

MIRE:  The objective of MIRE was to evaluate the safety, tolerability, and efficacy of adjunctive moondust therapy or placebo in PD patients with motor fluctuations treated with levodopa.  The design was a multi-center, parallel-group, double-blind, randomized, placebo-controlled trial.  Eighteen PSG sites enrolled 205 PD patients (96.1% white) from April to December 2094.  Subjects received either 200 mg moondust or placebo (1:1 ratio) with each dose of levodopa, and were observed for 40 weeks.  The primary outcome measure was the change in percentage “on” time while awake, as recorded by subjects at home in diaries. At baseline, patients averaged 10 hours of “on” time, and moondust increased “on” time by 25%.  In conclusion, moondust was judged to be effective in increasing the duration of response to levodopa and in relieving parkinsonism, and was well tolerated in the study period. 

Study Procedures, Assessments: Primary and Secondary Variables:

Specific Aim I: This aim will determine the relationship between living on Earth, certain demographic characteristics and retention and compliance in the trials. 

Determinants of Retention and Compliance: 
Poor Retention will be defined categorically as those subjects with early termination (not completing the entire study period).  In STAR, 59 subjects did not complete the study. In MIRE, 25 did not complete.  Because the study period in STAR is shorter than that in MIRE, a second measure of retention will be calculated as the % time a patient actively participated in the study.  For example, in STAR, 100% retention would indicate completion of the entire 10 week study, 50% retention would indicate completion of 5 weeks; for MIRE 100% retention would indicate completion of the 24 week study and 50% would indicate completion of 12 weeks. Other approaches, such as truncating analyses in both studies to the initial 10 weeks, will also be explored.  

Poor Compliance will be defined as 10% excess unused pills returned as compared to the expected number of pills returned. 
Planet of residence will be residence at enrollment. 

Secondary variables: Gender, age at onset, current age, occupation, years of education and other  variables were collected at enrollment into the trial. 

Specific Aim II: To determine, for patients with PD participating in a clinical trial who are not residents of Earth, specific determinants of compliance and retention, and to assess whether there are differences in these determinants among groups identified by residence. For the STAR study, a separate questionnaire was developed to collect information regarding determinants of participation in the trial.  This questionnaire data is stored in a separate database, and data quality has not been assessed for this database.The database will be reconstituted, cleaned and prepared for analysis.  Following data quality control, this database will be linked to the main STAR database.  This exploratory aim will take advantage of this detailed data, collected systematically in STAR , that is not available for other PSG studies. This information is specific to living on each planet, as well as information relevant to living extra-terrestrially, and has been collected in a standardized, structured questionnaire. Variables will be defined based on this information. 
Statistical Analysis: 
Specific Aim I:

Descriptive analyses:  Initial analyses will describe demographic features (age, gender, planet of residence) within the two study populations.  Demographic characteristics to be investigated will include place of residence (Mars, Saturn, Venus, Earth), age at enrollment, gender, age at disease onset, education and occupation.  When possible, descriptions of demographic variables within subgroups (e.g., gender by residence) will be performed.  The frequency of occurrence of potential confounders (adverse events, treatment assignment) will be reported for the residence, age and gender groups. 

Comparison of STAR and MIRE:  Participants in the STAR study will be compared to participants in the MIRE study for the preceding variables using parametric and nonparametric tests as appropriate. The association of any demographic feature with retention or compliance will be assessed using odds ratios calculated overall, and within study-specific strata. A final model will be constructed using multivariable logistic regression, adjusted for potential confounders. 

Sample Size:. We will have 600 off Earth (distributed among 3 planets)  and 204 on Earth residents.  About 10% of STAR  and 12.5% of MIRE subjects did not complete. With this sample size, we expect to be able to detect odds ratios for retention as low as 1.9 for determinants occurring with the frequency of  10% or more, constituting all of the variables of key interest specified above.  
Specific Aim II: Analyses will be performed as described in Specific Aim I.  Initial descriptive analyses will report the distribution of the additional factors assessed in STAR overall, and within groups defined by gender, age at enrollment, age at onset, and planet.  When possible, comparisons among the three planetary groups will be performed.  Because the numbers of patients within any of the subgroups is likely to be small, formal analyses will be limited, and viewed as hypothesis generating, rather than definitive. In some cases, it may be possible to determine whether there is a relationship between factors such as planet or access to care and  poor retention or compliance. 
Potential Pitfalls/Alternative Studies: A chief concern is the relatively small sample size, particularly when comparing subgroups. Also, we may not have chosen the correct variables when collecting information on extra-terrestrial residence.  We are aware of these concerns, and will take them into consideration when drawing conclusions from our work. However, because there are no other data available regarding extra-terrestrial PD clinical trials participants, we feel that this work provides an important starting point.. 
Resources and Environment: The resources of the CTCC and the Biostatistical department at the University of Rochester include the original study databases and a fully qualified data management and biostatistical group. These resources are available for this work. 
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PROJECT TOTAL:



          $25,000

Budget Justification

Personnel: 

The majority of the funds requested will be used for personnel expenses, as described below.  

Funds are requested to support the involvement of Dr. Lou Nah, of Intergalactic University on Mars, who will serve as Principal Investigator of this project, and Dr. Eartha Bound, M.D., co-Principal Investigator at the University of Rochester, Earth. As Principal Investigators of the two parent studies, Drs. Nah and Bound worked together to develop the current proposal, and they will share oversight of all aspects of the study. Support at 2% effort is request for each.

Dr. R.E. Count, will serve as study biostatistician, a role he played in each of the parent studies.  He will develop the analysis plan for the current project, oversee the biostatistical staff conducting the analyses and assist in the interpretation of results and manuscript preparation. Support is requested at 2% effort. 

Support is requested for a database manager (10%) and a statistical programmer (5%), to perform the data cleaning and preparation and analytic programming. 

Support is requested for CTCC staff members to assist with data management and administrative tasks .  

Other

Additional support is requested for office supplies, steering committee conference calls (6 calls over 12 months) and purchase of reprints.  
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