:\' frontiers
in Psychiatry

REVIEW
published: 17 February 2020
doi: 10.3389/fpsyt.2020.00053

OPEN ACCESS

Edited by:
Simona Zaami,
Sapienza University of Rome, Italy

Reviewed by:

Barcelo Bernardino,

Hospital Universitario Son
Espases, Spain

Enrico Marinelli,

Sapienza University of Rome, ltaly

*Correspondence:
Giovanna Ricci
giovanna.ricci@unicam.it

Specialty section:

This article was submitted to
Addictive Disorders,

a section of the journal
Frontiers in Psychiatry

Received: 21 December 2019
Accepted: 21 January 2020
Published: 17 February 2020

Citation:

Ricci G (2020) Pharmacological
Human Enhancement: An Overview of
the Looming Bioethical and
Regulatory Challenges.

Front. Psychiatry 11:53.

doi: 10.3389/fpsyt.2020.00053

Check for
updates

Pharmacological Human
Enhancement: An Overview of the
Looming Bioethical and Regulatory
Challenges

Giovanna Ricci*

Section of Forensic Medicine, School of Law, University of Camerino, Camerino, Italy

Cognitive enhancement, a rather broad-ranging principle, can be achieved in various
ways: healthy eating and consistent physical exercise can lead to long-term
improvements in many cognitive domains; commonplace stimulants such as caffeine,
on the other hand, temporarily raise levels of alertness, attentiveness, and concentration;
sedative substances are also used as an indirect form of enhancement to relax before an
exam or an important meeting. Such approaches raise no ethical issue. Nonetheless,
clinical research has led to the off-label use of drugs called nootropics or “smart drugs”,
which can, under certain conditions, elicit some degree of cognition-improving effects:
methylphenidate and modafinil can enhance working memory and concentration in
healthy individuals, although the significance and effectiveness of such applications are
dubious. Such “cognitive enhancement” methods, however, do raise multiple ethical
issues, and their contentious nature has caused bioethical authorities to lay out opinions
and recommendations meant to regulate their use. Most notably, the Italian Committee on
Bioethics has extensively dealt with the spread of nootropics, which resulted in the Italian
Code of Medical Ethics including “cognitive enhancement” drugs and their prescription by
doctors as critical points, along with cosmetic surgery (the latest version of the Code,
updated in December 2017, deals with the two separately, in Article 76 and 76 BIS). The
United States Presidential Commission for the Study of Bioethical Issues broadened the
scope of cognitive enhancement techniques so as to include neural modifiers, i.e.
mechanisms of brain and nervous system change: a much wider array of interventions,
technologies, behaviors, and environmental conditions that may potentially affect several
aspects of the human brain and nervous system. The potential of neuroscience to
profoundly reshape society is nothing short of mind-blowing.
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INTRODUCTION

The ever-growing use of nootropics—also known as “smart
drugs”—such as modafinil, piracetam, and methylphenidate by
healthy users seeking to enhance their cognitive capabilities has
led to widespread social alarm. Although currently-available
nootropics offer only modest improvements in terms of
cognitive performance, more effective compounds are likely to
be developed in the near future, and the off-label use of such
substances will probably rise as well. According to recent surveys,
the use of such drugs by healthy scholars or by professionals in
the ever more competitive labor markets may become
commonplace in the short term (1, 2). Methylphenidate,
modafinil, amphetamine, and dextroamphetamine are
stimulants that inhibit dopamine and norepinephrine reuptake
in the brain, affecting cognition and pleasure (3), and have
gained popularity as “study drugs”. In 2011 in Germany,
Franke et al. reported a prevalence of 1.55% pharmaceutical
cognitive enhancer users in a sample of 1,035 pupils from
vocational and grammar schools, and a prevalence of 0.78%
users in 512 students in medicine, pharmacy, and economics (4).
In 2015 in the Swiss canton of Zurich, Liakoni et al. reported a
prevalence of 54.5% users among 1,139 students from vocational
schools and upper secondary schools (9.2% of prescription drug
users, 44% of which used methylphenidate) (5). The same year in
the Netherlands, Schelle et al. reported a prevalence of 1.7%
prescription drug users for cognitive enhancement in a sample of
1,572 university students (methylphenidate or beta-blockers) (6).
In 2016 in Germany, Dietz et al. reported a prevalence of 19%
prescription and illicit drug users for cognitive enhancement
among 1,021 people working in the field of economics;
methylphenidate, amphetamine, and modafinil were the most
commonly used prescription drugs (7).

The use of cognitive enhancement has raised ethical concerns.
Additionally, while their effects on cognitive enhancement is
arguable, the use of methylphenidate, modafinil, amphetamine,
and other prescription drugs involves health risks, including
dependence, tolerance, and cardiovascular, neurologic, and
psychological disorders (8). To deal with these ethical and
health issues, international laws are adapting. The author
aimed to provide an overview of the situation regarding the
ethical and regulatory implications of nootropic use by focusing
on the Italian Code of Medical Ethics and drawing a comparison
with the international regulations.

COGNITIVE ENHANCEMENT: THE ITALIAN
CODE OF MEDICAL ETHICS AND THE
ITALIAN COMMITTEE FOR BIOETHICS
OFFER VALUABLE PERSPECTIVES

In 2014, the article 76 of the Italian Code of Medical Ethics first
attempted to define human enhancement and medical practices and
treatments associated (9, 10). Article 76 was meant to clarify the
relation between this new field of medical practice and professional

ethics. Indeed, the inclusion of medical/pharmacological
enhancement practices in the Italian Code allowed medical
treatments going beyond conventional therapeutic goals, as long as
ethical and clinical criteria are met. Still, the problematic application
of those criteria to treatments aiming at human enhancement
generated various issues warranting an in-depth reflection. The
indisputable importance of the newly-available and ever-evolving
human enhancement techniques is addressed in the new version of
the article of the Italian Code of Medical Ethics [articles 76 and 76 bis
(11), released by the National Federation of Physicians’ and Dentists’
Orders on the 15" of December 2017] which further clarified the
ethical and professional standards that health care professionals
should meet when evaluating pharmacological enhancement
through nootropics. Cognitive/physical enhancement and aesthetic
medicine are addressed separately in the new version of the article
(articles 76 and 76 bis, respectively). The new article 76 states that
medical doctors being asked to provide or prescribe non-therapeutic
treatments aiming at achieving cognitive/physical enhancement
should always be guided by the highest standards of respect and
protection for human dignity, identity, and integrity, and operate in
accordance with the principles of proportionality and precaution.
Information also has become essential: medical doctors are
required to obtain written informed consent, after explaining all
possible risks arising from the proposed treatment, and should
turn down any request for treatment or prescription that they
consider disproportionate or unacceptably risky due to their
invasive or irreversible nature. In order to fully understand the
evolution of the concept of health, it is necessary to explore the
changes that have occurred over time, taking into account several
Italian constitutional precepts and opinions by the Italian
Bioethics Committee. The new concept of the right to enjoy
good health has apparently been broadened to include the right
to become “better”, i.e. more performant or better-looking. A new
meaning of “health” was introduced, unrelated to the concept of
“care” and inspired by a peculiar concept of “happiness”, a
principle not found in the Italian Constitution. The relation
between this new field of medical practice and professional
ethics is quite complex. Article 76 of the Italian Code of Medical
Ethics allows medical treatments beyond the usual therapeutic
goals. However, extreme caution is needed due to uncertain and
insufficient evidence regarding the safety of most nootropics: in a
2013 opinion, the Italian Committee for Bioethics argued that
more comprehensive research is necessary to outline the benefits
and risks of nootropics, upon which experts did not reach
consensus. In the meantime, more reliable means to enhance
cognitive functions should be promoted and prioritized:
education, constant intellectual exercise and learning, a
rewarding social life and interactions, and a stimulating and
healthy lifestyle. As discussed by the Committee, such an
approach is certainly more demanding and time-consuming
than taking a supposedly “enhancing” drug, but it is much
better in terms of development of personal identity,
establishment of satisfactory interrelationships, self-esteem, and
self-fulfillment (12). Such remarks and concerns seem to have
been specifically addressed in the updated article 76 of the Italian
Code of Medical Ethics, and most notably by the United States
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Presidential Commission for the Study of Bioethical Issues,
among others.

As Nootropics use Becomes Rife, Ethical
Doubts Linger

In April 2015, in the United States (13), a controversy arose
around the growing use of Adderall®, a combination of
amphetamines, in young adults without therapeutic purpose.
Amphetamines and other stimulants are used off label by
individuals seeking to heighten their competitive advantage by
working longer and with a greater degree of attentiveness while
sleeping less (14). Similarly, an ‘epidemic’ of amphetamine use by
students seeking top grades and better test scores (15) was
reported. These psychoactive drugs may alter the perception of
reality of users, including their own actions and subsequent
consequences (16). Such cognitive enhancement methods are
still being explored: it is unclear whether enhancers are actually
effective or have the potential to alter and manipulate memories,
moral autonomy, and personality. It may arguably be
appropriate to draw distinctions among different tools and
methods to achieve enhancement, based on their risk-benefit
ratios. It is worth noting that certain techniques are more risky,
and others are more likely to succeed. For instance,
pharmaceutical enhancers are currently considered the method
most likely to succeed in achieving a reasonable level of cognitive
improvement, in safe enough a manner (17). Greater risk is
entailed by brain manipulation and stimulation; nonetheless, it is
not clear yet whether those risks should be considered so high
that competent individuals are not allowed to consent to them in
light of different risks that individuals are legally allowed to take
[for cosmetic improvements for example (18)]. The fundamental
question is: do enhancers conflict with societal ethical values?
According to some, performance-enhancing drugs should be
banned, since they might create unfair competition. Moreover,
mainstream use might indirectly pressure non-users to take
nootropics, in the attempt to remain competitive. Is it
conceivable, however, to restrict the freedom and autonomy of
everyone out of fear that it may influence someone else’s choices?
The use of nootropics is often viewed as unjustifiable; yet,
libertarian approaches tend to advocate for the individual right
to determine whether such risks are worth taking (19).

WHAT ETHICAL BOUNDARIES SHOULD
BE OUTLINED?

Where should an “ethical line” be drawn, if at all, between merely
treating or preventing disorders and deficiencies in order to
achieve ‘normal’ functioning, and resorting to drugs or devices
for improvement or “enhancement”, maybe to the point of
becoming ‘super-human’? Should resources be spent trying to
turn average people into smarter and/or better performing
versions of themselves? Even though the use of nootropics for
the purpose of cognitive enhancement has been getting more and
more widespread over the past years and such drugs are broadly
perceived to somehow improve academic and professional

performances, not enough empirical evidence supports the
assumption that these drugs indeed give rise to substantial
enhancement in healthy users. In that respect, a 2017 survey of
898 undergraduates, who were not diagnosed with attention
deficit hyperactivity disorder (ADHD), reported that the use of
cognitive enhancers did not result in an increase in the grade
point average or an advantage of any sort over non-users (20).
That is further confirmation that research on nootropics still
appears to be inconclusive in terms of clarifying and defining
how such drugs act as mind stimulants (21). Remarks from the
Australian Alcohol and Drug Foundation (22) have cast doubt
on the actual cognitive benefits of most nootropics, underlining
that scientific studies showed only little to no benefits for
cognitive enhancement in healthy individuals, while the
associated side effects do pose health risks (23). Furthermore,
granted that the use of nootropics may somehow help to bear
fatigue, boredom, or procrastination, there is no evidence
suggesting that they can actually make people smarter. Besides,
their effects are apparently temporary, lasting until their
metabolization and elimination (24). Some of these drugs can
be addictive and have a range of side effects particularly harmful
to young people, as their brains continue to develop into their
mid-twenties. Medical associations and institutions should
urgently devise clear guidelines in order to help medical
doctors and health care institutions to face the issue of
cognitive enhancement in healthy individuals.

Substances interacting with the mediators of memory and
learning circuits such as glutamate, dopamine, and
norepinephrine can potentially improve brain function in
healthy users, even to the point of improving their baseline
levels of functioning. That is already happening: non-medical use
of prescription stimulants such as methylphenidate and the illicit
use of psychostimulants for cognitive enhancement have risen
among adolescents and young adults in schools and college
campuses (8, 25, 26). However, there may be health and ethical
costs. For instance, an alteration of the glutamatergic system
caused by the intake of psychostimulants may impair behavioral
flexibility, leading to the development and/or potentiation of
addictive behaviors. Methylphenidate may lower drug abuse
liability in ADHD patients, but it may also lead to similar
behavioral rigidity and increase the risk for addictive or
obsessive-compulsive behaviors by affecting glutamatergic
signaling (27, 28). Another example of nootropic that has been
under great scrutiny in the scientific community is modafinil, a
compound structurally similar to methylphenidate and currently
approved by the US Food and Drug Administration (FDA) for
the treatment of narcolepsy, obstructive sleep apnea, excessive
daytime sleepiness in adults and children (29), and shift-work
disorder. The effects of modafinil on alertness and wakefulness in
healthy individuals who are not sleep-deprived, and its military
applications (30), has led to its use as a cognitive enhancer. Still,
it has been observed that modafinil at certain doses can cause a
reduction in N-methyl-p-aspartate (NMDA) receptor levels,
impairments in short-term and long-term brain plasticity,
which was also observed with methylphenidate (31). With such
a record, still under-documented and indicating potential health
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hazards, it is of paramount importance to be able to rely on
unequivocal standards, recommendations, and guidelines from
scientific institutions in order to regulate and govern the growing
diffusion of nootropics. Most academic institutions, companies,
and business associations have not taken a definite stance yet,
either in favor or opposed to their use; such ambiguity leaves the
issue of cognitive enhancement in a sort of a limbo: it is criticized
when openly addressed, yet the cultural environments of
business and academia, which are highly competitive settings,
somehow support the use of these drugs in private. Two main
arguments are frequently expressed by ethicists opposed to
cognitive enhancement: firstly, it runs counter to the absolute
value of authenticity and secondly, it is tantamount to a form of
unfairness and cheating. Still, in the view of the author, both
those arguments fail to thoroughly account for the individual
and social factors that may get people to use or oppose the use of
nootropics. The intuition that the use of cognitive enhancement
by healthy people is unfair can be explained both philosophically
and psychologically (32). As mentioned above, the ethical and
philosophical ramifications of cognitive enhancers are somewhat
complex, and lend themselves to multiple reflections
and interpretations.

US PRESIDENTIAL COMMISSION FOR
THE STUDY OF BIOETHICAL ISSUES:
NEURAL MODIFICATION HAS THE
POTENTIAL TO RESHAPE SOCIETY

In 2015, the US Presidential Commission for the Study of
Bioethical Issues (Bioethics Commission) released a Report
(33) on the issue of cognitive enhancement, and laid out its
findings and recommendations for the scientific community. The
Committee widened the scope of the debate by including all
forms of neural modification. The relevance of future research
developments on the matter is nothing less than mind-blowing:
it has the potential to profoundly reshape society in the years to
come. “Gray Matters” (34) attempted to answer some of those
thorny questions, and outline a tenable path for informed,
sensible, and productive exchanges in order to start a public
discussion centered on cognitive enhancement. A related issue is
the current medical acceptance, or even endorsement, of
interventions intended to restore or sustain “normality.” Such
a stance apparently adheres to the idea of a set of socio-cultural
requirements to function “normally”, considering abnormal or
anti-social any deviation from established standards. What
posture should be taken up when some people strive for a level
of “optimal functioning”, seeking what they personally view as
the nadir of the good life and what about society setting
requirements that individuals in special positions and
professions (e.g. police officers, doctors, pilots, or military
personnel) are supposed to meet so as to achieve an
“acceptable” level of optimal functioning? Medicine’s essential,
commendable function in service of achieving a good, healthy life
is not to be considered as automatically extendable to living a

“great” life, or to attaining above average, excellent performances
in a socially-sanctioned function or service (34). Hence,
justifications for specialized enhancements meant to achieve
extraordinary lifestyles or performances will not necessarily be
obtained starting from and according to medical principles (35).
Furthermore, as we argued before, cognitive enhancement is not
the end of the line, far from it: unremitting scientific progress and
advancements make it essential to move beyond it and toward a
broader array of interventions, technologies, behaviors and
environmental conditions that can affect many aspects of the
human brain and nervous system. The expression ‘neural
modifiers’ is frequently used to refer to this wider pool of brain
mechanisms and nervous system variations. Three general
categories of neural modifiers can be identified: those meant to
keep, or even strengthen, neural health but only within its
normal boundaries; those for the purpose of treating an illness
or a disorder; and lastly, the most controversial type: those
conceived to improve or enhance one’s capabilities beyond
their normal, average function (36, 37). No category of neural
modifiers—even those that make us better than ‘normal’—is in
the author’s estimation inherently ethical or unethical. Instead,
each form of neural modifier should be assessed on its own terms
and merits, on a case-by-case basis, so as to best determine
whether its use is ethical in a given context. Stakeholders and
members of the public need to ask questions to make this ethical
assessment, such as: what is the method and ultimate goal of the
neural modifier? Is it safe and effective for that purpose? Who is
choosing the modifier, and is that choice free of coercion and
pressure? And the list goes on.

Neuroscience research holds tremendous promise, but it is
also the subject of excessive media hyperbole. It is also worth
noting that neurotechniques have wide-ranging applications in
the legal realm as well: namely, the identification of biomarkers
for anxiety-related conditions such as post-traumatic stress
disorder, which may result in better therapeutic options and
more accurate evaluations of psychological disorders; the
implications in tort as well as in criminal law, e.g. for the
calculation of compensatory damages, will be remarkable (38,
39). Still, the Bioethics Commission cautions against unrealistic
claims and exaggeration. Conversations about neural
modification, and cognitive enhancement in particular,
generate hype among scholars, journalists, and the public. For
example, the potentially enhancing effects of drugs such as
methylphenidate and amphetamines, which are normally used
to treat patients suffering from ADHD have often been
overstated by the media (40). Furthermore, according to the
Commission, existing, low-tech strategies ought to be prioritized
by scholars in terms of new research and its funding, rather than
highly technological methodologies and neural modifiers, which
are frequently costly, and whose benefits many believe to be
dubious or minimal (41, 42). Moreover, research aimed at
treating neurological disorders, promoting mental health, and
ending suffering should be at the forefront. The committee also
advocates for research on the prevalence, possible benefits, and
risks of new neural modifiers for the development of neural
functions, and stresses equality of opportunities as an added
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value: access to neural enhancers that are proven to be beneficial,
effective, harmless, and morally acceptable should be ensured for
anyone (43, 44). Nonetheless, in light of the innovative nature of
those tools, solid guidance about the use of neural modifiers
needs to be provided for all those involved: patients, parents,
employers, specialists, and educators; the potential risks and
benefits must be further researched and disclosed. Neurologically
sound minors and adolescents should not be prescribed drugs
with uncertain or unverified benefits. Such decisions have in fact
a higher degree of ethical complexity when they affect children,
since minors lack the legal and ethical capacity to consent to
treatment and are more vulnerable to external influences and
even coercion (45).

CONCLUSIONS

It is safe to assume that the lack of clear guidance for physicians
has been causing inequality in patient access. Some healthy
patients have been legitimately prescribed nootropics by doctors
in favor of cognitive enhancers; is it not unfair that others have
been breaking the law in order to gain access to the same drugs?
It is the medical community’s duty to evaluate the risk-benefit
ratio of neural modifiers for cognitive enhancement in the
healthy. More research is needed to figure out the possible
hazards entailed by the use of nootropics. If a thorough review
of the evidence confirms that a certain medicine has a benefit/
harm profile that warrants its use by healthy patients,
appropriate steps should be taken by the medical community
in order to ensure that patients have been informed of their
options. Conversely, if the potential harms of cognitive
enhancement for the healthy are deemed to be too great,
doctors should strive to educate their patients and the public
at large as to the potential hazards of nootropic use. According
to Roache and Savulescu, nobody can know for sure how to use
these drugs safely and effectively (46); in fact, there is a dearth of
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