COMMENTARY

Personal utility and genomic information: Look before
you leap

Scott D. Grosse, PhD', Colleen M. McBride, PhD’, James P. Evans, MD, PhD’,
and Muin J. Khoury, MD, PhD*

In this issue, Foster et al.! argue that the utility of personal
genomic information and the level of evidence that is required
to document utility depend on the context and audience. Simi-
larly, others have suggested that the utility of genomic infor-
mation be considered from three perspectives: the public health
perspective, which emphasizes health improvements on a pop-
ulation level; the clinical perspective, which emphasizes the use
of genomic information in diagnostic thinking and therapeutic
choice; and the personal perspective, which may consider
genomic information as having potential value per se, positive
or negative, regardless of its clinical use or health outcomes.?

Foster et al.! suggest that personal utility can be measured and
used to identify which individuals are most likely to benefit from
or be harmed by personal genomic information. In the clinical
setting, patient decision aids provide individuals and clinicians
with tools for assessing potential benefits and harms of clinical
treatment options. For example, a number of decision aids have
been developed to help individuals considering genetic testing for
hereditary breast cancer assess the probabilities and importance of
medical and nonmedical consequences.> No one doubts that there
will be challenges to developing decision aids to help consumers
assess the potential benefits and risks of genomic information
associated with slight elevations in risk of disease.

Foster et al.! also propose that measures of personal utility be
combined with measures of utility in terms of health outcomes
to generate aggregate estimates of benefits. However, they do
not provide practical advice on how to do so. The subjective and
multidimensional nature of utility makes it challenging to mea-
sure, as has been true in the case of metrics of quality of life
(QOL). Measures of health-related QOL, both generic and dis-
ease specific, do not seem to tap into a single underlying
construct.* Other QOL measures that encompass nonhealth di-
mensions of well-being represent even more diversity. This
experience suggests that reaching agreement on an acceptable
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construct and rigorous assessments of personal utility will be
challenging.

Research has shown that most individuals in families af-
fected by Alzheimer disease who were given the opportunity to
learn their apoliopoprotein E (APOE) genotype status perceived
the results to have personal utility. They felt that it helped them
prepare for the future, despite a lack of intervention options, and
those tested generally did not experience adverse psychological
effects.>-* However, genetic testing for Alzheimer disease may
be the high water mark for personal utility, as such strong
predictive ability will be the exception and not the rule in
personal genomics.

The aggregation of personal and clinical utility to estimate
overall utility is most readily addressed through economic
methods, but these too pose major challenges. Foster et al.!
mentioned cost-effectiveness analysis, which is used to assess
the costs of different societal or health care approaches relative
to achieving a particular outcome, e.g., saving lives or prevent-
ing disease. A subtype known as cost-utility analysis uses the
quality-adjusted life-year, a measure that incorporates a certain
type of health-related QOL information.” Although these meth-
ods have been used to evaluate newborn screening and genetic
tests,3? they have rarely shaped policy decisions, and lack of
data has undercut their reliability.!® Furthermore, these methods
are not suited to address personal utility.!!

A monetary metric for personal utility, “willingness-to-pay,” is
often used in cost-benefit analysis to aggregate social welfare
across sectors.!'? However, most cost-benefit analyses of health
interventions only include morbidity and mortality outcomes.!? A
limitation to willingness-to-pay methods (i.e., individuals are asked
how willing they would be to pay a specified amount for a service)
is that people have difficulty making hypothetical choices in un-
familiar contexts.!3 Low public awareness of personalized genom-
ics, both its potential benefits and harms, makes consideration of
such testing an unfamiliar context for most people.

Other approaches also might be used to measure personal
utility. Discrete choice experiment with conjoint analysis is a
method derived from marketing research that assesses respon-
dents’ relative preferences between pairs of scenarios with
multiple dimensions.!'* This method has been used to assess
average preferences over a range of attributes, such as potential
harms and benefits of intervention and process attributes.!-1¢
Economists have used the discrete choice experiment/conjoint
analysis method to assess individual values and preferences for
genomic information, regardless of how the information might
be used. For example, a study from Canada used this type of
method to elicit parents’ stated willingness-to-pay for diagnos-
tic testing for genetic causes of intellectual disability through
array genomic hybridization.!” Although receiving a specific
diagnosis does not alter how most children are managed med-
ically,'® parents may perceive value from understanding their
child’s diagnosis and their own recurrence risk. Similarly, in-
dividuals in families with a history of breast cancer often choose
to be tested for genetic mutations even though they do not
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intend to use the information to guide management or preven-
tion strategies.!®

How to balance domains of health-related utility and per-
sonal utility in determining overall utility of personalized
genomics was raised at a December 2008 multidisciplinary
workshop convened by the National Institutes of Health and
Centers for Disease Control and Prevention.2® Serious concep-
tual, empirical, and political challenges face the aggregation and
calibration of information on various dimensions of utility. On
a technical level, different measures can be aggregated if they
do not overlap. Politically, the desirability of aggregating med-
ical and nonmedical aspects of personal utility depends on the
particular audience. For regulators who must decide which tests
should be made available, a broad measure of well being that
incorporates all dimensions of utility seems appropriate. From a
payer or public health perspective, it may not be.!® Health care
payers and public health authorities typically have a specific
mission to improve health.

In conclusion, we welcome calls by Foster et al.! and the
National Institutes of Health and Centers for Disease Control
and Prevention workshop participants for the development of
metrics of personal utility. We encourage full consideration of
conceptually based, formative research, and cutting-edge eco-
nomic, social, and behavioral science methods to assess utility
and QOL implications of personal genomic information. Such
conceptual and empirical research must involve scientists from
a broad range of disciplines. In addition, continued dialogue
among stakeholders is needed regarding areas of oversight and
responsibility for the provision of personal genomic informa-
tion, including scientifically accurate interpretation of test re-
sults. It should not be presumed that policy makers will or will
not find metrics of personal utility to be relevant to the specific
questions that they are asked to address.
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