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Families With Parkinson Disease and Cancer

W E ARE REACHING THE CONVER-
gence of 2 important lines of re-
search on the etiology of Parkin-
son disease (PD). The first line
involves the accumulation of evi-

dence on the familial aggregation of multiple neurode-
generative diseases, including PD. The second line in-
volves the accumulation of evidence on the association
of PD with a decreased risk of some types of cancer and
an increased risk of some other types of cancer, primar-
ily melanoma.

Along the first line of research, first-degree relatives
of patients with younger-onset PD were found to have
an increased risk not only of PD or parkinsonism but also
of essential tremor, cognitive impairment or dementia,
anxiety disorders, and depressive disorders, compared
with relatives of controls.1-3 A reciprocal familial aggre-
gation of other neurodegenerative disorders, including
PD, was also found among relatives of patients with amyo-
trophic lateral sclerosis or with dementia.4,5 These stud-
ies suggest that some genetic or environmental factors
may cluster in some families and may cause several dis-
tinct neurologic or psychiatric diseases.

Along the second line of research, several studies have
shown an association of PD with a decreased risk of some
types of cancers and an increased risk of some other types
of cancers. Although the literature concerning PD and
most cancers remains controversial,6,7 a consistent asso-
ciation between PD and increased risk of melanoma has
been reported. In a recent review of the literature,6 the
association was found to be significant when a diagno-
sis of PD preceded a diagnosis of melanoma but not when
a diagnosis of melanoma preceded a diagnosis of PD, and
the association was stronger for men than for women.
Another study8 showed that a positive family history of
melanoma among first-degree relatives was a risk factor
for PD after adjustment for known environmental risk
factors. However, that study8 did not find a significant
association of family history of other types of cancers (such
as colorectal, lung, prostate, or breast cancer) with the
risk of PD.

In this issue of Archives of Neurology, Kareus and col-
leagues9 report new findings from the Utah statewide link-
age database suggesting that PD is associated with mela-
noma at the individual level and also across first-, second-,
and third-degree relatives. Thus, relatives of patients with

PD had an increased risk of melanoma. In separate analy-
ses, relatives of patients with melanoma also had an in-
creased risk of PD, suggesting common underlying causes
of both diseases. The study9 also showed an association
between PD and risk of prostate cancer, both at the in-
dividual level and across relatives. In separate analyses,
relatives of patients with prostate cancer also had an in-
creased risk of PD, again suggesting common underly-
ing causes of both diseases. Because the strength of these
associations declined with a more distant genetic rela-
tionship but remained statistically significant (the risk
was higher for first-degree relatives than for second-
degree relatives, and for second-degree relatives than for
third-degree relatives), the associations are more likely
mediated by shared genetic factors than by shared envi-
ronmental exposures. Shared environmental exposures
are expected to affect only first-degree relatives because
they generally live in the same house for part of their life
and thus share air, water, food, and other environmen-
tal factors.

Environmental factors such as smoking or diet may
be involved in explaining the associations at the indi-
vidual level. However, a simple theory does not fit the
data completely. For example, smoking is associated
with a reduced risk of PD and with an increased risk of
some cancers (defined as smoking-related).7 Thus, one
would expect a reduced risk of cancer in patients with
PD. A reduced risk of cancer was observed in the Utah
study9 for patients with PD, but the reduced risk was
restricted to colorectal, lung and bronchus, pancreas,
and stomach cancers. By contrast, PD was associated
with an increased risk of melanoma and prostate can-
cer. Prostate cancer is considered a smoking-related
cancer.9 This apparent paradox may result from a more
complex interplay between genetic predisposition and
environmental factors. A further complexity revealed by
the Utah study9 and by other studies6 is the different
pattern of associations between certain types of cancer
and PD for men and women. This dimorphic pattern
may relate to genetic, hormonal, or social and cultural
factors.10

The study by Kareus et al9 has some unique strengths
and also some limitations. A major strength of their
study9 is the size of the statewide linkage system and of
the multigeneration genealogy database, which allows
for the study of second- and third-degree relatives. The
limitations of their study9 include the diagnostic uncer-
tainty of causes of death reported in death certificates
and the lack of information about the age at onset of PD,
about the time sequence of the association at the indi-
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vidual level (diagnosis of cancer preceding or following
the onset of PD), and about smoking or other environ-
mental factors. Some behavioral factors (such as the use
of alcohol, tobacco, and coffee) were particularly
uncommon in this population because of religious and
cultural traditions.9

The findings from Kareus et al,9 combined with pre-
vious findings in the literature, suggest that some fami-
lies have a genetic predisposition that can manifest as PD,
as other types of parkinsonism, as essential tremor, as
cognitive impairment or dementia, as amyotrophic lat-
eral sclerosis, as anxiety disorders, as depressive disor-
ders, or as nonneurological conditions such as mela-
noma and prostate cancer. This theory has both clinical
and research implications. Clinically, it is important to
explain to patients with PD and their family members that
the genetic predisposition to PD is restricted to patients
with younger onset of symptoms.1-3 In addition, within
the few families with a genetic predisposition to PD, fam-
ily members may experience a wide range of clinical mani-
festations, not simply PD. Knowledge of this clustering
of disease within families may also guide preventive in-
terventions (such as particular screening tests) for fam-
ily members of patients with PD who may be at particu-
larly high risk.

From a research prospective, it is important to
understand the mechanisms that cause this clustering
of conditions. If the mechanisms are primarily genetic,
as suggested by Kareus and colleagues,9 then it may be
possible to identify genetic variants that predispose to
accelerated neurodegeneration and to increased onco-
genesis in the same individual or among members of
some particular families. On the other hand, if PD is
multifactorial at the individual level, dimorphic in
men and women, and heterogeneous at the population
level, the search for one or several genetic variants
may not be productive.10

The findings from the Utah statewide linkage study9

led us to a higher vista point. We have made one more
step toward weaving several apparently conflicting ob-
servations from different lines of research into a coher-
ent theory. Unfortunately, as is often the case in sci-

ence, from this new higher vista point, we also see a
broader horizon rich with new complexities and new
challenges.
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