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Foresight! Foresight!, which takes us ceaselessly beyond ourselves and
often places us where we shall never arrive. This is the true source of
all our miseries. What madness for a fleeting being like man always to
look far into a future which comes so rarely and to neglect the present of
which he is sure. It is a madness all the more destructive since it increases
continuously with age; and old men, always distrustful, full of foresight,
and miserly, prefer to deny themselves what is necessary today so as not
to lack it a hundred years from now.

Rousseau (1979 [1762]), Emile, pp. 82-83
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The Biomedical Promise of Biomarkers

“See, it shakes a little,” he said, holding out his hand. The man’s fingers circled
in unison with his index finger rubbing repetitively against the soft underside
of his thumb; a classic “pill-rolling tremor,” he went on to say. The man’s tremor
was the only visible symptom of his new diagnosis of Parkinson’s disease.
Parkinson’s disease is thought to be caused by the deterioration of a certain
population of neurons that produce the neurotransmitter dopamine, and are
important for the control of voluntary movement. These neurons are progres-
sively lost from a specific area of the brain called the substantia nigra, which
is named after the characteristically dark pigment that the high concentration
of dopamine gives these neurons. Interestingly, the paradigmatic symptoms of
the disorder'—tremor, shaking arms, bobbing head, and slowness of voluntary
movement—do not appear until the person has already lost over 80 percent of
these key neurons (Nestler et al. 2009). Therefore, once a person’s symptoms
can be diagnosed as Parkinson’s, this neuronal population is mostly dead, and
treatment difficult.

Modern efforts in neuroscience are building an increasingly convincing
case that many mental and neurological disorders, from this man’s Parkinson’s
disease to mental retardation, schizophrenia, epilepsy, bipolar disorder, and
Alzheimer’s disease, develop over time. In what is sometimes referred to as
a molecular cascade (Boenink 2009), these disorders are often preceded by
increasingly aberrant molecular and circuit-level changes that develop over
weeks, months, years, and even decades, before the appearance of the recog-
nizable clinical symptoms of the disorders. As a student of molecular biology
studying these disorders, I became increasingly fascinated by the possibility
that many of the disorders as we currently diagnose them might actually be
severe end states rather than newly onset dysfunctions. The idea is that with
many disorders we are arriving very late, as if to the scene of a car accident;
maybe things could be different if we could find the equivalent of sticky brakes,
overinflated tires, and busted headlights that increase the likelihood of a crash.
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I am not alone in that sentiment, as illustrated by the following excerpt from
a paper authored by the former director of the National Institutes of Mental
Health (NIMH), Tom Insel:

Currently, mental disorders are diagnosed by symptoms that emerge at a late
stage, presumably years after brain systems veer from more typical devel-
opment. Diagnosing schizophrenia or bipolar disorder with the emergence
of psychosis may be analogous to diagnosing coronary artery disease by
myocardial infarction [heart attack]. One of the most hopeful approaches
to reducing the morbidity and mortality of serious mental illness borrows
a page from the cardiology playbook. By developing biomarkers [biological
markers] for early diagnosis, we may be able to preempt many of the most
disabling aspects of our most severe mental illnesses. (Insel 2009)

If we could identify this veering of brain systems earlier, would we have better
success in treating the late stage? Could we intervene to delay or even prevent
the onset of the disorder as we know it? Or could we at least prepare for the
contingency, as we prepare for a possible hurricane?

The difficulty of adequately treating established disorders has prompted
not only scientists, but also government, to establish as top priorities early
detection and preventive medicine for brain-based disorders. In the United
Kingdom (UK), the Foresight Report argued that preventive medicine in men-
tal health is necessary to guard and maximize the nation’s “mental capital”
(Beddington et al. 2008). The UK Medical Research Council, in its 2010 review
of mental health research, also called for greater emphasis on prevention in
mental health (Sahakian et al. 2010).

For preventive medicine to be successful, however, we first need to advance
methods of estimating who is at risk. In recognition of this necessity, a 2010
report from the Grand Challenges in Global Mental Health Initiative named
the identification of biomarkers of increased risk of mental disorder as “Goal
A” (Collins et al. 2011).

Clearly, many big players in the public sector are convinced that the devel-
opment of predictive biomarkers holds vast potential for changing the health
of individuals and populations, but what else might the power of bioprediction
change? The following fictional, but reality-based, cases illustrate four poten-
tial domains of change.

First, the development of predictive biomarkers is poised to unsettle how we
relate to the definitional categories for which the biomarkers are developed.
Consider “Risky Definitions.”
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RISKY DEFINITIONS

Rick has been bothered by the feeling that people on the city bus he rides
to school are talking about him behind his back; he knows they proba-
bly are not but he can’t shake that uncomfortable feeling and he thinks
this is starting to interfere with his performance in school and sports.
He seeks a psychiatric consultation and after a battery of testing is told
that he has a condition sometimes called “psychosis risk syndrome™ in
experimental settings 20-40 percent of young people who scored as he
did on these tests go on to have a psychotic episode in the next two years.
When Rick’s primary care physician (PCP) learns of this consultation,
he is displeased, explaining that since the majority of people will not go
on to develop psychosis, the category needlessly causes fear and stigma.

Inclusion in the fifth edition of the Diagnostic and Statistical Manual of Mental
Disorders (DSM-5) of such a category based on risk of psychosis was hotly
contested and eventually was omitted amidst concerns like those voiced by
Rick’s PCP: that we should not have disorders based on risk because many of
those individuals in the category will not go on to develop the thing they are
at risk for (as discussed in Chapter 5; also see Singh and Sinnott-Armstrong
2014). With the development of biomarkers, such contentious debates on risk
categories are likely to multiply. What criteria can we look to in evaluating
these risky disorders?

Second, the development of predictive biomarkers may change the extent of
the obligations we owe to others; consider “Risky Driving.”

RISKY DRIVING

Sally, a 33-year-old female, was brought into the emergency room after
being hit by a bicycle as she crossed the street. Sally had a few scrapes and
bruises, but was otherwise unharmed. Having had an uncle pass away
unexpectedly from a heart attack, and feeling pain in her chest, Sally
was quite distressed about her heart. An echocardiogram (an ultrasound
on the heart) was performed. The echo-technician was surprised to find
that the walls of Sally’s heart were profoundly thickened. When Sally
learned that the presence of this biomarker, increased heart wall thick-
ness, corresponds to an increased risk of sudden cardiac death, the first
thing she did was to make arrangements to stop driving the van for her
children’s playgroup. When asked about that decision, Sally explained
that she felt “it would have been irresponsible to do otherwise.”



6 THE NEUROETHICS OF BIOMARKERS

Sally felt that the knowledge of her biological risk required her to take special
precautions to minimize the likelihood that the risk would translate to harm-
ing those she cared for. Under what conditions should knowledge of biological
risks, as estimated by biomarkers, enhance moral responsibility in this way?
Might there be some cases in which one could be blameworthy for continuing
to drive in ignorance of the risks one might pose to others?

Third, the development of predictive biomarkers may change those whom
we punish, and how much we punish them; consider “Risky Punishment.”

RISKY PUNISHMENT

In Brad’s murder trial, his lawyer argued for a reduction in sentence on
account of Brad’s genetic, environmental, behavioral, and neuroimag-
ing markers, which research has shown are enriched in groups of indi-
viduals that, on the whole, are more likely to commit reactive violence.
The opposing legal team objects on the grounds that data gathered on
groups do not validly apply to Brad as an individual, that these biomark-
ers are problematically probabilistic, and that a proneness to violence is
no grounds for a reduction in legal responsibility.

As biomarkers risk flooding the courts, there are split opinions about whether
and under what conditions biomarkers should rightly reduce legal responsibil-
ity. While the courts have structures for determining the relevance of a given
mental disorder, it is unclear where to fit biological risks.

Fourth, biomarkers may change the obligations of society to individuals in
terms of the way it chooses to distribute resources or opportunities; consider
“Risky Allocation.”

RISKY ALLOCATION

The social service of Hynkley is reviewing the way it currently allocates
its resources for at-risk children. Among the proposals being considered
is one that controversially suggests that resource allocation should be
prioritized through violence risk estimation, incorporating biomarkers.
It is argued that children at higher risk of future violence are more likely
to have life opportunities curtailed by the justice system, and that the
social service should prioritize these worst-off children in the distribu-
tion of the service’s limited resources.

Are those with higher risk of something bad in the future actually worse off?
After all, most of the children in the hypothetical village of Hynkley will not
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end up in trouble with the justice system, just like most of the young peo-
ple with “psychosis risk syndrome” will not develop psychosis. Are such risky
assessments plausible grounds to change how we should distribute resources?
Just as public health is expanding to consider social influences on health,
should institutions of distributive justice also expand to consider these biolog-
ical influences on social outcomes?

Though this science is young, the rapidly expanding development of bio-
markers in neuroscience will increasingly enable the estimation of the like-
lihood (bioprediction) of future adverse psychological events, from the
emergence of full psychotic episodes and the onset of dementia to impulsive
violent reaction.” The medical potential of biomarker discovery is immense
and worthy of the excitement that surrounds it, but the discussion needs to
extend to the ethical implications of bioprediction (the use of those biomark-
ers), some of which are illustrated by “Risky Definitions,” “Risky Driving,”
“Risky Punishment,” and “Risky Allocation” and will be discussed as this
monograph unfolds. As shown in Figure 1.1, discussions on what we ought to
do with the biomarker explosion lag far behind discussions of what we can or
might do. Though discussion of the neuroethics of biomarkers is just begin-
ning, it is not contained solely within the vials of the medical clinic, but spills
into courts and statehouses, drawing the interest of a uniquely interdisciplin-
ary group of scientists, lawyers, doctors, and philosophers.

It is the preliminary examination of several ethical issues of bioprediction,
and the construction of a philosophical groundwork with which to assess oth-
ers, that are the goals of this book. What makes bioprediction interesting is
that it not only raises moral challenges, but also challenges our moral frame-
works. I argue that much of the current ethical controversy about biomarkers
stems from disagreements about how (or whether) to integrate bioprediction’s
explicitly probabilistic predictive information into existing medical, legal, and
political structures.

Much existing debate centers on a perceived categorical division between
disorders and biological risks. The difficulty is in part that our institutions
have gotten on well enough by cleaving the world into the healthy and the sick.
Consequently, medicine, law, and society have special protocols for disorders,
but not risk of disorders. A disorder changes how we allocate resources, like
health care or social services. A disorder changes the moral attitudes we hold,
like whether we excuse or blame—and how much. Or a disorder creates new
responsibilities for the person who has it—for example, driving restrictions if
one has epilepsy or visual impairment.

But what do we do if someone does not have a named disorder, but has a
biological risk?
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Figure 1.1 Continued



