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Increased risk (OR >1)
Pesticide exposure
Prior head injury

Rural living
Beta-blocker use
Agricultural occupation
Well water drinking

Environmental risk factors

Decreased risk (OR <1)
Tobacco smoking

Coffee drinking

NSAID use

Calcium channel blocker use
Alcohol consumption

< Interactions >

Genetic risk factors

Increased risk (OR >1)

GBA (OR >5) VPS13C
INPPSF DDRGK1
STK39 GPNMB
LRRK2 CCDC62
SIPA1L2 MIR4697
BST1 BCKDK-STX1B

RAB/L1-NUCKS1

Decreased risk (OR <1)

SNCA GCH1

MAPT RIT2
TMEM175-GAK-DGKQ FAM47E-SCARB2
HLA-DQB1 FGF20

MCCC1 SREBF1-RAI1

ACMSD-TMEM163




IRIRPRVEIEEF
EENREE
EHIX ( paraquat ) - F2EEHE ( rotenone )
BEPRlS TR
BT RY)
SRR - RO

HK (TerEEeE)

3515 TP O] HERY R eE A F
lEES
B S AV Pk EE{E
K%L ?
Mg EY)

Increased risk (OR >1)

GBA (OR >5) VPS13C
INPPSF DDRGK1
STK39 GPNMB
LRRK2 CCDC62
SIPA1L2 MIR4697
BST1 BCKDK-STX1B
RAB7L1-NUCKS1

Decreased risk (OR <1)

SNCA GCH1

MAPT RIT2
TMEM175-GAK-DGKQ FAM47E-SCARB2
HLA-DQB1 FGF20

MCCC1 SREBF1-RAI1
ACMSD-TMEM163
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SEBVIZE ( 8 ABERYLEER 2002-2017 )
S IMNUFRAELEEHESE  AIUEE T AESHREIEER ( Parkin, PINKI,

PLA2G6, LRRK2,VPS-35, MAPT, GBA, C90rf72,SCA ) °
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TABLE 1. Clinical characteristics of patients with known PD mutations

Parkin PINK1 PLA2G6 LRRK2 VPS35 MAPT GBA C9orf72 SCA
Homozygous/
Compound Heterozygous Heterozygous Heterozygous Heterozygous
Heterozygous Heterozygous Homozygous (n =9 From (n = 3 From (n = 4 From Heterozygous (n = 2 From
(n =15) (n=10) (n=2) 4 Families) 2 Families) 2 Families) (n=13) 1 Family) (n=5)
AAO (mean + SD) 28.6 = 10.5 37.7 £ 59 280 +28 588 =29 445 + 35 525 = 10.6 523 £ 129 56.5 + 2.1 41.8 =42
Male 53.3% 70.0% 0% 22.2% 33.3% 50% 38.5% 100% 80%
Initial symptoms
Tremor 46.3 % 60.0% 0% 33.3% 33.3% 25.0% 53.8% 0% 0%
Disease progression Slow Slow Fast Variable Slow Variable Variable Fast Fast
Associate symptoms Foot dystonia NA Anxiety Depression FTD NA FTD Dementia Dementia Ataxia
Anxiety Psychosis Anxiety Depression MND Dementia
Depression Psychosis Polyneuropathy

AAO, age at onset of symptoms; SD, standard deviation; NA, not applicable; FTD, frontotemporal dementia; MND, motor neuron disorder.
The fast disease progression is defined as a mean annual rate of progression of more than 5 points on the motor subscore of the Unified Parkinson's Disease Rating Scale (UPDRS part ll).
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Working at the Edge of the

Mysteries of the Human Brain
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Intake of dairy foods and risk of Parkinson

disease
7@

Katherine C. Hughes, ABSTRACT

ScD Objective: To prospectively examine the association between commonly consumed dairy products

Xiang Gao, MD, PhD and the risk of Parkinson disease (PD) in women and men.
Iris Y. Kim, ScD

Molin Wang, PhD
Marc G. Weisskopf, PhD,

Methods: Analyses were based on data from 2 large prospective cohort studies, the Nurses'
Health Study (n = 80,736) and the Health Professionals Follow-up Study (n = 48,610), with
a total of 26 and 24 years of follow-up, respectively. Both US-based studies were conducted via

ScD : 5 ; ; : ; : ¥ : :
; . mailed biennial questionnaires. Dietary intake was assessed with food frequency questionnaires
Michael A. Schwarzschild, o ) . .
MD. PhD administered repeatedly over the follow-up period. Incident cases of PD (n = 1,036) were iden-
R : tified via questionnaires and subsequently confirmed by reviewing medical records. We also
Alberto Ascherio, MD, : . i . ’ . :
DrPH conducted a meta-analysis to combine our study with 3 previously published prospective studies
! on total milk intake and PD risk and 1 study on total dairy intake and PD risk.
Results: While total dairy intake was not significantly associated with PD risk in our cohorts, intake
Correspondence to of low-fat dairy foods was associated with PD risk. The pooled, multivariable-adjusted hazard
Dr. Hughes: ratio (HR) comparing people who consumed at least 3 servings of low-fat dairy per day to those

kch460@mail . harvard.edu

who consumed none was 1.34 (95% confidence interval [Cl] 1.01-1.79, p trend = 0.04). This
association appeared to be driven by an increased risk of PD associated with skim and low-fat
milk (HR 1.39, 95% Cl1 1.12-1.73, p trend <0.01). Results were similar in women and men (p for
heterogeneity >0.05). In the meta-analysis, the pooled relative risk comparing extreme catego-
ries of total milk intake was 1.56 (95% CI 1.30-1.88), and the association between total dairy
and PD became significant (HR 1.27, 95% Cl 1.04-1.55).

Conclusions: Frequent consumption of dairy products appears to be associated with a modest
increased risk of PD in women and men. Neurology® 2017;89:46-52
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ARTICLE

Tobacco smoking and the risk of Parkinson

disease

A 65-year follow-up of 30,000 male British doctors

Smoking status

"PD cases (n)

~ et e

2020$ 1 ] [O] ) M4 B 5T

FR O] LARRE I'%mﬂl‘

" RR(95% Cl)

Correspondence

Smoking in 1951

Never smoked 74
Ex-smoker 65
Current smoker 144

Smoking 10 years before death

Never smoked 72
Ex-smoker 147
Quit 10 or more years ago g3
Quit 0-9 years ago 54
Current smoker 64

(current = current when last known)

T
0.5

1.0

T
I

1.00 (0.80, 1.26)
1.11 (0.87, 1.41)
0.71 (0.60, 0.84)
Trend: y2=7.5
(b = 0.006)

1.00 (0.79, 1.26)
0.80 (0.68, 0.94)
0.86 (0.70, 1.06)
0.71 (0.54, 0.93)
0.60(0.47,0.77)

Trend: %= 8.6
(p =0.003)

Relative risk (95% Cl) of Parkinson disease

Dr. Clarke
Robert.clarke@
ndph.ox.ac.uk

RELATED ARTICLE

Editorial

Tobacco smoking and the
reduced risk of Parkinson
disease: A puzzle of 60
years

Page 860
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RESEARCH ARTICLE

Head Injury and Risk of Parkinson Disease: A Systematic Review and
Meta-Analysis

Siavash Jafari, MD, MHSc.! Mahyar Etminan, PharmD,? Farhad Aminzadeh, BSc,® Ali Samii, MD*°*

Schooal of Population and Public Heajg
“Therapeutic Evaluative Unit, P

—— 3 NV
5 e 2013 =B AR ZE

" Seattle Parkinson Disease Research

SRR IME & 1

1800 BB & 75 1 v | fan

~N\=

r a

ABSTRACT: Head trauma has been implicated in
the etiopathogenesis of Parkinson’s disease (PD). We
performed a meta-analysis to investigate the association
between head trauma and the risk of developing PD. We
included observational studies if they (1) clearly defined
PD, (2) defined head trauma leading to concussion, and
(3) presented odds ratios (ORs) and 95% confidence
intervals (Cls) or provided data to compute these statis-
tics. Random effect model was used to estimate the
pooled, adjusted OR. Heterogeneity between studies
was evaluated with the Q test and the ° statistic. We
conducted a sensitivity analysis to assess the influence
of each study and repeated the analysis by excluding the
studies with the largest weights. We used funnel plot to
assess the presence of publication bias. After reviewing

more than 636 article titles, 34 articles were selected for
full review. In total, 22 studies (19 case—control studies, 2
nested case—control studies, and 1 cohort study) were
included in the meta-analysis. The pooled OR for the
association of PD and head trauma was 1.57 (95% ClI,
1.35-1.83). The resulis of our meta-analysis indicate that
a history of head trauma that results in concussion is
associated with a higher risk of developing PD. © 2013
Movement Disorder Society

Key Words: Parkinson's disease; head injury; head
trauma; traumatic brain injury; inflammation; meta-anal-
ysis; systematic review
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Head injury and risk for Parkinson disease

Results from a Danish case-control study

201 5 EHE

BR R SME A 2 & 7% 2| b 5

Objective: To examine the association between head injuries throughout life and the risk for
Parkinson disease (PD) in an interview-based case-control study.

Methods: We identified 1,705 patients diagnosed with PD at 10 neurologic centers in Denmark in
1996-2009 and verified their diagnoses in medical records. Patients were matched to 1,785
controls randomly selected from the Danish Central Population Register on sex and year of birth.
Odds ratios (ORs) and 95% confidence intervals (Cls) were estimated using unconditional logistic
regression.

Results: We observed no association between any head injury before first cardinal symptom and
PD (OR 1.02; 95% CI 0.88, 1.19). Examination of number of head injuries (1: OR 1.02; 95% CI
0.87,1.20; =2: OR1.03; 95% CI 0.72, 1.47) or hospitalization for a head injury (OR 0.89; 95%
C10.70, 1.12) did not show an association with PD. For 954 study subjects with at least one head
injury, there was no evidence of an association between loss of consciousness (OR 0.89; 95%
Cl 0.67, 1.17), duration of loss of consciousness (=1 minute: OR 0.93; 95% CI 0.58, 1.49;
1-5 minutes: OR 0.74; 95% CI 0.51, 1.08; =5 minutes: OR 0.81; 95% CI 0.53, 1.24), or
amnesia (OR 1.31; 95% CIl 0.88, 1.95) and risk for PD. Application of a lag time of 10 years
between head injury and first cardinal symptom resulted in similar risk estimates.

Condlusions: The results do not support the hypothesis that head injury increases the risk for PD.
Neurology® 2015;84:1098-1103

GLOSSARY
Cl = confidence interval: OR = odds ratio: PD = Parkinson disease.
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RESEARCH ARTICLE Open Access

Gout and the risk of Parkinson’s disease in  ®~
older adults: a study of U.S. Medicare data

Jasvinder A. Singh"z'y@ and John D. Cleveland?
201 9 XETH AR

(Abstract BEEZEEEECEHRNVEEERS (1.27x)
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Background: In the presence of limited available data, our objective was to assess the association of gout with the
risk of incident Parkinson’s disease (PD) in adults 65 years or older.

Methods: We used the 5% random sample of Medicare claims data from 2006 to 2012 to examine the association
of gout with incident PD. The multivariable Cox regression model adjusted for demographics, comorbidity, and
common cardiovascular disease and gout medications. We calculated hazard ratios (HR) and 95% confidence
interval (Cl). Sensitivity analyses adjusted for comorbidity categorically, or individually and for additional
cardiovascular comorbidities.

Results: In a cohort study, 1.72 million Medicare beneficiaries were eligible. The mean age was 75 years (standard
deviation [SD], 7.6), 58% were female, 86% were White and 37% had Charlson-Romano comorbidity index score of
22. We found that 22,636 people developed incident PD, 1129 with gout and 21,507 without gout. The respective
crude incidence rates of incident PD were 3.7 vs. 2.2 per 1000 person-years. We found that gout was associated
with 1.14-times higher hazard ratio (95% Cl, 1.07, 1.21) of PD in the main analysis; findings were confirmed in
sensitivity analyses. We noted that the risk differed slightly by age; ages 65-75, 75-85 and > 85 had hazard ratios of
incident PD with gout of 1.27 (95% Cl, 1.16, 1.39), 1.07 (95% Cl, 0.97, 1.16) and 0.97 (95% Cl, 0.79, 1.20), respectively,
but no gender or race differences were noted.

Conclusions: Gout was associated with a higher risk of incident PD in older adults, with the risk being significant in
the age group 65-75 years. Future studies need to assess the mechanisms of this increased risk.

Keywords: Parkinson'’s disease, Gout, Association, Medicare, Older adults
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Abstract

Background: The progressive neurodegenerative disorder Parkinson disease (PD) is well-established as the second
most common neurodegenerative disease. Associations between the sequential risk of PD and gout have been
addressed in other studies, but findings have been inconclusive. Accordingly, we executed the present study with
the purpose of assessing PD risk in patients with gout.

Methods: From Taiwan's National Health Insurance Research Database, we identified the data of patients newly
diagnosed as having gout between January 1, 2000 and December 1, 2000. A cohort of patients without gourt,
matched for sex and age, was constructed for comparison. Hazard ratios (HRs) and the incidence rate of
subsequent PD were calculated for both cohorts and separately for male and female groups. The gout and
comparison cohorts consisted of 7900 patients each.

Results: The HR for PD was not significantly higher in the gout cohort compared with the control cohort (HR 1.01,
95% confidence interval [Cl], 0.93-1.31, P=268), even after adjustment for age, urbanization, monthly income, sex,
and comorbidities. We did not observe gender differences in the gout-PD association (male: HR 1.01, 95% (I, 0.88-
1.36, P = 400; female: HR 1.11, 95% Cl, 0.84-1.46, P = 466).

Conclusions: Our study identified that there was no protective effect of gout for the risk of PD in the Taiwanese
population.

Keywords: Gout, National Health Insurance Research Database, Parkinson disease
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