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4. Rationale:  
Parkinson’s disease (PD) is a common age-related neurodegenerative disorder. In 
rare cases, PD could be caused by genetic mutations; but for most of the typical 
PD, the causes are not known. It has been long hypothesized that oxidative stress 
contributes to the loss of dopaminergic neurons in PD pathogenesis. Urate is a 
potent antioxidant that effectively scavenges reactive nitrogen and oxygen 
radicals, and has been hypothesized to be protective against PD. This hypothesis 
was recently examined in three small prospective studies, each with fewer than 
100 PD cases(1-3); all found that individuals with high plasma urate have a lower 
risk of developing PD.  Further, among patients with early PD, higher plasma or 



CSF urate concentration predicts a slower clinical PD progression in men, but, not 
in women (Ascherio and Schwarzschild, abstracts presented at 10th International 
Congress of Parkinson's Disease and Movement Disorders and Society for 
Neuroscience Annual Meeting respectively). Interestingly, women in general have 
lower plasma urate than men but also a lower risk of PD.  While these preliminary 
data suggest  that urate may be a novel and tractable target for neuronprotective 
therapies in a gender specific manner, more research is needed to further 
characterize the relationship between urate and PD.  
 
These previous studies (1-3) also could not address the potential influence of 
gender and race on the relationship because two studies include men only and the 
third one very few women.  The ARIC study, with urate measurements for all 
study participants, offers us a good opportunity to further look into this 
relationship by gender and race. In addition, ARIC also assessed urate levels at 
the 2nd visit; with this repeated measurements, we would be able to assess whether 
urate level is modified by disease status. Furthermore, with the dietary data, we 
will able to examine potential roles of dietary factors that modulate urate level 
and their impacts on PD occurrence as has been done in another cohort 
(Neurology, In press).  This dietary analysis will be pursued in a related paper.  
 
Previously, we have obtained some data from ARIC with the permission to 
examine potential associations between apolipoprotein E and plasma cholesterol 
levels and PD risk (Manuscript #1176). Urate was included in this dataset as a 
potential confounder. A preliminary analysis showed that urate level predicted PD 
risk in this study population. We therefore plan to expand the analysis and prepare 
a manuscript on this topic.   

5. Main Hypothesis/Study Questions: 
Higher plasma level of urate is associated with a lower occurrence of PD.  

6. Design and analysis  

Study Design:  
Study participants will be selected from ARIC study, a prospective investigation 

of ARIC involving 15,792 persons aged 45-64 years at recruitment of 1987-1989 from 
four US communities: Forsyth County, NC; Jackson, MI, the northwestern suburb of 
Minneapolis, MN; and Washington County, MD. Approximately 27% (4,000) of the 
participants are African Americans. A comprehensive survey on dietary and lifestyle 
factors was conducted in 1987-1989 and most participants also provided a blood sample. 
The cohort has since been followed by similar surveys about every three years with 
additional blood collections; a brief annual phone interview to update health status. Urate 
levels were available from the first and second surveys for nearly all participants. 
Medication data was collected during home visits and hospitalization data are available 
from routine ARIC data collection. Suspected PD patients will be identified from 
multiple sources (see below).   



Inclusion criteria: 
1) participants with plasma urate measurements or dietary data  

Exclusion criteria: 
1) When applicable, we will exclude participants without urate information or 

invalid dietary data  

Outcome measures. 
1) Potential PD cases were identified from multiple sources: hospital discharge 

record, medication data from follow-up surveys, death certificates, as well as self-
reports at visit 4 (1996 -1998) when a question “Have you ever been told by an 
MD that you have PD?” was asked. In this way, 172 suspected PD cases were 
identified and 111 of them were confirmed to be PD cases by review all these 
information by Dr. Xuemei Huang, blinded to the exposure status.  

4)  Potential confounders: age, sex, race will be adjusted throughout the analysis. 
Other potential confounders (BMI, alcohol intake, caffeine intake, plasma 
creatinine, histories of several chronic diseases, cancer therapy information) will 
be considered individually and adjusted as appropriate. We have obtained 
information on most of these covariates as part of the data request for cholesterol 
and PD analysis. Variables not yet available will be requested as part of this 
analysis.  

Summary of Data analysis 
Logistic regressions will be conducted, adjusting for age, sex and race throughout 

the analysis and for other potential confounders as appropriate. Plasma urate will be 
classified into quartiles, either according to the overall distribution of the cohort or by 
gender. Subgroup analysis will then be conducted according to race and gender. The 
average change of plasma urate level between visit one and two will be compared 
between PD patients and those without PD. Dietary urate index will be created using 
regression analysis of urate level on relevant dietary intakes.  

Limitations/Challenges: 
A major limitation of this study is the ascertainment of incident PD cases, which 

primarily relies on hospital discharge records and other indirect sources.  This case-
finding procedure may not be as sensitive and specific as conducting clinical PD 
diagnostic examinations on all participants. Nevertheless, PD cases have been identified 
by hospital discharge records and self-report of clinical diagnosis in other studies (4, 5) In 
addition, our preliminary analysis showed that all known risk factors of PD seemed to be 
related to the risk of PD in the expected direction: risk increases with age, higher in men 
and lower among smokers and coffee drinkers.  

Another limitation is that we were unable to differentiate incident from prevalent 
cases. However, as the PD is rarely diagnosed before age 60, most of the cases should be 
incident. Further, the number of cases is small and we may not have sufficient power in 
subgroup analysis. We will explicitly acknowledge these limitations in our publications.  
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