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We read with interest the article by Shino et al. that reported a higher familial aggregation of
Parkinson’s Disease (PD) among Hispanics1. In their evaluation of incident PD cases in
Northern California, they propose that there is an increased rate of genetic and/or shared
environmental factors in this group. We are interested in identifying genetic risk factors
among Hispanics in the United States, and performed a pilot study of the LRRK2 G2019S
mutation in Hispanic, non-Hispanic, and non-Jewish Caucasian subjects participating in
genetics research at Beth Israel Medical Center in New York, who were seen initially as
patients or self-referred for genetic studies. Our pilot work suggests that there may be a
higher rate of G2019S mutations in Puerto Ricans, and supports that further evaluation of
this population is warranted.

We analyzed G2019S mutations in 104 individuals who met strict criteria for idiopathic
PD2. 19 were of Hispanic descent, and 8 of these were of Puerto Rican background. 85 were
non-Hispanic non-Jewish Caucasians. Three cases with the LRRK2 G/A mutation (2.85%)
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were identified. Two were of Puerto-Rican descent, constituting 25% (2/8) of all Puerto
Ricans sampled. Both Puerto Rican cases were women, with onset at ages 53 and 42 years
respectively. The latter had an uncle with PD and the former did not have a family history of
parkinsonism. They were not known to be related. The third case was a man of Irish/German
background, with onset at age 58 and a brother with PD. The frequency of mutations was
greater in Puerto Ricans than non-Puerto Ricans, (25.0% vs. 1.0% Fischer’s exact, p=0.01).
Mean age at onset and gender did not differ between groups (Table 1). In a logistic
regression model adjusting for age at onset of PD, the odds of carrying a G2019S mutation
was still greater in the Puerto Rican PD cases compared with non-Puerto Ricans, although
the confidence intervals were broad (OR=28.24, 95% CI: 2.16–368.67, p=0.011). While
there was a trend, the difference in PD between all Hispanics (11.1%) and non-Hispanic
Caucasians (1.16%) was not significant.

Puerto Ricans may be of a Spanish, Taino and Black African descent, and genetic admixture
is not uncommon.3 The relative admixture in our cases was not known. Spanish colonization
and immigration to Puerto Rico as well as Ashkenazi Jewish influence may contribute to the
increased rate of G2019S mutations, as this mutation is increased in Spaniards4 as well as in
Ashkenazi Jews2. It is of interest that a prior North American screen identified two cases
with LRRK2 mutations among twenty Hispanic individuals screened, one with the G2019S
mutation and one with the R1441G mutation5. Of note, the Consortium of Risk for Early
Onset Parkinson Disease (CORE-PD), a multicenter study of subjects with PD onset
younger than 51 years did not report an increased rate of LRRK2 G2019S mutations in
Hispanics overall. However, both of their mutation positive cases were Puerto Rican6, and
the subtotal of Puerto Rican cases was not indicated. LRRK2 mutations do not appear to be
at increased frequency in Mexicans.7

We did not screen for other LRRK2 mutations, including the R1441G mutation, which is
increased in Spaniards of Basque origin4. As descendants from the latter group settled in
California and the Southwest, it is possible that this other LRRK2 mutation may also account
for increased rates in US Hispanics. Further, some of the increased familial aggregation
noted in Hispanics may be due to parkin mutations, as these are increased in Hispanics in the
US6.

The main limitation to our pilot data is the small number of Puerto Ricans sampled.
However, our rate of G2019S mutation carriers in non-Jewish Caucasians is similar to that
in other such mixed populations that include both sporadic and familial PD and early and
late-onset PD. Thus further evaluation for LRRK2 mutations in Hispanic populations in the
US should be considered, in both early and late onset cases, as these may constitute an
important etiology of PD, particularly among Puerto Ricans.

Acknowledgments
Ms. Stanley is supported by the Michael J. Fox Foundation for Parkinson’s Research and Bachmann-Strauss
Dystonia & Parkinson Foundation and has received research support from the NIH.

Dr. San Luciano was supported by a Clinical Research Fellowship from the American Academy of Neurology
Foundation.

Ms. Raymond is supported by the Bachmann-Strauss Dystonia & Parkinson Foundation, and the Michael J. Fox
Foundation for Parkinson’s Research.

Dr. Ozelius receives research support from the Bachmann-Strauss Dystonia & Parkinson’s Foundation, the
Dystonia Medical Research Foundation and the NIH.

Saunders-Pullman et al. Page 2

Mov Disord. Author manuscript; available in PMC 2012 August 1.

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript



Dr. Bressman receives research support from Michael J. Fox Foundation for Parkinson’s Research, the NIH
(NINDS RO1-NS046340-01A1 and NINDS via University of Rochester Parkinson Study Group 5 U01
NS050095-02), and the Bachmann-Strauss Dystonia Parkinson Foundation.

References
1. Shino MY, McGuire V, Van Den Eeden SK, et al. Familial aggregation of Parkinson's disease in a

multiethnic community-based case-control study. Mov Disord. 2010; 25:2587–2594. [PubMed:
20842689]

2. Ozelius LJ, Senthil G, Saunders-Pullman R, et al. LRRK2 G2019S as a cause of Parkinson's disease
in Ashkenazi Jews. N Engl J Med. 2006; 354:424–425. [PubMed: 16436782]

3. Tang H, Choudhry S, Mei R, Morgan M, Rodriguez-Cintron W, Gonzalez-Burchard E, Risch NJ.
Recent genetic selection in the ancestral admixture of Puerto Ricans. Am J Hum Genet. 2007;
81:626–633. [PubMed: 17701908]

4. González-Fernández MC, Lezcano E, et al. LRRK2-associated parkinsonism is a major cause of
disease in Northern Spain. Parkinsonism Relat Disord. 2007; 13:509–15. [PubMed: 17540608]

5. Deng H, Le W, Guo Y, et al. Genetic analysis of LRRK2 mutations in patients with Parkinson
disease. Jour Neurolog Sci. 2006; 251:102–106.

6. Alcalay RN, Caccappolo E, Mejia-Santana H, et al. Frequency of Known Mutations in Early-Onset
Parkinson Disease. Implication for Genetic Counseling: The Consortium on Risk for Early Onset
Parkinson Disease Study. Arch Neurol. 2010; 67:116–1122. [PubMed: 20065140]

7. Yescas P, Lopez M, Monroy N, et al. Low frequency of common LRRK2 mutations in Mexican
patients with Parkinson’s disease. Neurosci Lett. 2010; 485:79–82. [PubMed: 20727385]

Saunders-Pullman et al. Page 3

Mov Disord. Author manuscript; available in PMC 2012 August 1.

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript



N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

Saunders-Pullman et al. Page 4

Ta
bl

e 
1

D
em

og
ra

ph
ic

s a
nd

 M
ut

at
io

n 
Fr

eq
ue

nc
y

A
ll 

su
bj

ec
ts

 (n
=1

04
)

A
ll 

H
is

pa
ni

cs
 (n

=1
9)

Pu
er

to
 R

ic
an

s (
n=

8)
N

on
-P

ue
rt

o 
R

ic
an

 H
is

pa
ni

cs
 (n

=1
1)

N
on

-H
is

pa
ni

c 
C

au
ca

si
an

s (
n=

85
)

G
en

de
r,

 %
Fe

m
al

e 
(n

)
50

.9
6%

 (5
3)

52
.6

3%
 (1

0)
60

%
 (6

)
47

.0
6%

 (8
)

50
.5

9%
 (4

3)

A
ge

 a
t P

D
 o

ns
et

, m
ea

n 
± 

SD
**

53
.3

7±
12

.3
1

54
.5

8±
12

.9
0

54
.0

 ±
 1

2.
32

55
.0

 ±
 1

3.
89

53
.0

9 
± 

12
.2

3

L
R

R
K

2m
ut

at
io

n,
 %

 p
os

iti
ve

 (n
)*

2.
88

%
 (3

)
10

.5
3%

 (2
)

25
%

 (2
)

0%
 (0

)
1.

18
%

 (1
)

Fa
m

ily
 H

is
to

ry
 o

f P
D

31
.3

7%
 (3

2/
10

2)
22

.2
2%

 (4
/1

8)
25

%
 (2

/8
)

20
%

 (2
/1

0)
33

.3
3%

 (2
8/

84
)

* Pr
ob

an
d 

re
po

rte
d 

fa
m

ily
 h

is
to

ry
 o

f P
ar

ki
ns

on
 d

is
ea

se
 in

 fi
rs

t, 
se

co
nd

 o
r t

hi
rd

 d
eg

re
e 

re
la

tiv
es

, d
at

a 
no

t a
va

ila
bl

e 
fo

r t
hr

ee
 su

bj
ec

ts
;

**
A

ge
 o

ns
et

 u
nk

no
w

n 
fo

r t
hr

ee
 su

bj
ec

ts

Mov Disord. Author manuscript; available in PMC 2012 August 1.


