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S.K. Kononova

PRECONDITIONS FOR THE DEVELOPMENT
OF NEUROETHICS IN CLINICAL PRACTICE

OF YAKUTIA

In recent decades, a new interdisciplinary direction of research in the field of neurobiology has been formed — neuroethics. The aim of the article
is to discuss the possibility of introducing neuroethics into clinical practice, since complex methods that differ from traditional ones are used for
examination, treatment, rehabilitation and prevention of neuropathology. At the stages of treatment, rehabilitation and prevention of neurodegen-
erative diseases, ethical questions and dilemmas arise that force health professionals to make decisions, reflecting on the moral problems that

arise in the process.

Keywords: bioethics, neuroethics, neuropathology, neurodegenerative diseases, Republic of Sakha (Yakutia)

Introduction. Bioethical research in
Yakutia. The use of genomic technolo-
gies in the clinical practice of medical and
genetic consultation of the Republican
Hospital No. 1 - National Center of Med-
icine (MGC RB No. 1-NCM) was several
years ahead of scientific molecular ge-
netic research, in particular, the genetic
study of the populations of the Repub-
lic of Sakha (Yakutia) and the genomic
analysis of certain hereditary diseases
common among indigenous people. The
introduction of molecular methods to the
MGC was associated with methodologi-
cal and ethical issues of DNA diagnostics
as a routine analysis to detect gene mu-
tations in patients seeking medical and
genetic care. The first were patients with
neurodegenerative hereditary diseases
(NDD), in particular with spinocerebellar
ataxia type 1 (SCA1), which occurs in
Yakutia with a frequency of 46 : 100000
[3] and with myotonic dystrophy (MD) -
21.3:100000 [1]. Until the year 2000, the
MGC of Yakutia did not have its own mo-
lecular genetic laboratory, so it had no ex-
perience of conducting genetic analyses
and no knowledge of principles of med-
ical genetic counseling related to DNA
testing of hereditary diseases.
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Moral issues related to the autono-
my of the individual, confidentiality, ac-
cessibility of genetic information to the
patient were discussed by us collegially,
decisions were made in accordance with
international standards of bioethical reg-
ulation of medical genetic counseling and
genetic research involving humans.

We needed to establish algorithms for
the relationship between the doctor and
the patient when referring for DNA test-
ing, taking into account the ethnospecif-
ic and psychological aspects of genetic
counseling; provide the patient with a
voluntary informed consent (VIC) form
for presymptomatic DNA testing, develop
a procedure for medical personnel when
referring a patient for prenatal diagnosis
of monogenic diseases diagnosed at the
MGC RB No.1-NCM.

Bioethical research in Yakutia was
conducted in parallel with the introduc-
tion of molecular genetic methods for di-
agnosing hereditary diseases into clinical
practice, as a result of which ethical rules
and principles were adopted, in accor-
dance with our local working conditions
[2,4].

Prerequisites for the development of
neuroethics based on bioethical research
in Yakutia. In recent decades, a new in-
terdisciplinary direction of research in the
field of neurobiology has been formed —
neuroethics [20,23,32]. The most inten-
sively innovative neurotechnologies are

developed at the National Institutes of
Health (USA), also its own professional
community was founded there (Interna-
tional Neuroethics Society), which deals
with ethical and social contradictions and
professional problems of specialists in
the field of neurology, including neurosci-
ence [11, 13, 16, 32].

It is important for neurologists to de-
velop familiarity with the analysis of the
ethical problems of neurobiological re-
search and the regulatory challenges
arising from experience with patients with
neurological diseases and caregivers to
ensure quality medical practice [11,32].

This article discusses the main issues
of neuroethics and the possibility of intro-
ducing neuroethics into the clinical prac-
tice of Yakutia.

The activity of the Center for Neuro-
degenerative Diseases in the clinic of the
Yakut Science Center of Complex Med-
ical Problems (CNDD YSC CMP) has
prerequisites for the development of neu-
roethics, since:

- neuroscience is one of the main pri-
orities of the YSC CMP;

- a feature of the scientific activity of
the clinic is the study of a certain con-
tingent of patients with neuropathology,
including those with rare and unexplored
forms of the disease;

- neurodegenerative diseases com-
mon in Yakutia are the most important
medical and social problem of our time;
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- for the examination, treatment, reha-
bilitation and prevention of neuropatholo-
gy, complex methods are used that differ
from traditional ones;

- at the stages of treatment, rehabilita-
tion and prevention of neurodegenerative
diseases, ethical questions and dilem-
mas arise that force health professionals
to make decisions, reflecting on the mor-
al problems that arise in the process.

Problems of neuroethics in clini-
cal practice. Joint decision-making. In
patient-centered care, collaborative de-
cision-making is seen as the preferred
form of medical decision-making [24,25].
It is a partnership that allows clinicians
and patients to make decisions related to
health and care, treatment, management
or support, based on the best available
clinical data and the patient's own values
and preferences [31].

The most important category of this
issue is the communication process,
which consists of five stages: separa-
tion of goals, exchange of information,
discussion, mutual agreement and fol-
low-up actions. Depending on the condi-
tions, treatment, care planning or reha-
bilitation options are available. Individual
desires and expectations for treatment
| care are taken into account, includ-
ing information needs, own opinions,
preferences / values containing what
is most important for the patient. Clini-
cians supplement the recommendations
by sharing their clinical experience with
examples from previous experience re-
lated to the disease and its treatment [5].
For a deeper understanding, healthcare
professionals give patients and their rel-
atives enough time to dwell on this in
more detail and even collect additional
information at home without any stress
or pressure [26].

The patient's representatives, the pa-
tient himself, and the physician discuss

and ultimately reach a consensus on di-
agnostic decisions and further treatment
plans [27]. They make decisions together
and jointly agree on them [6,7].

In clinics related to research activities,
there is a need to include persons with
cognitive impairments in the research
project, for which VIC registration is re-
quired. In this regard, prerequisites may
arise for various kinds of violations of
the patient's rights. The patient belongs
to a vulnerable group of research partic-
ipants, these persons are often incapac-
itated and unable to understand a large
amount of complex information and are
unable to express their consent. In cases
of senile dementia, cognitive impairment,
Alzheimer's disease, etc., it is possible
to involve close relatives or caregivers
to collect VIC [17]. Ethical commissions
and committees of various levels play an
important role in the ethical examination
of scientific projects and the protection of
patients' rights.

Patients with NDD can have cognitive
and mental impairments of varying de-
grees, so the problem of VIC will be as
important for them. Physicians, neurosci-
entists will need to learn to disclose suf-
ficient information in an accessible form
and receive confirmation from patients of
the ability to voluntarily choose between
consent or other options [31,22,30].

Difficulties in disclosing family history.
Discussing family history is a vulnerable
experience for some patients with heredi-
tary, neurological, mental illnesses. There
may be scenarios of limited awareness of
their family members' health history or
a patient's lack of interest in discussing
family history [19,21].

But this should not be an obstacle to
patients' participation in the studies. It
is possible to interest the patient in the
joint recreation of their family tree, as an
opportunity to talk unpretentiously about

family history and help to recognize the
generations affected by the disease.

Respectful and inclusive attitude to the
patient expands his/her decision-making
opportunities and builds a relationship in
the field of health care, in which the pa-
tient and the neurologist work together as
a team to ensure maximum efficiency of
medical care [33].

In addition, for example, genetic test-
ing in clinical neurology may accidentally
reveal unforeseen genetic information
completely unrelated to the study, which
has potential adverse consequences for
both the patient and the family [9].

Genetic testing can also affect fami-
ly members by inadvertently identifying
mutations in asymptomatic at-risk indi-
viduals who previously chose to avoid
this knowledge (or did not consent to
testing) and who may be subject to psy-
chological harm or discrimination. Sim-
ilarly, genetic testing can affect family
relationships by accidentally revealing
incorrectly established paternity. The
risk of accidental genetic findings may
be particularly important for paediatric
research participants and others with
disabilities. Such participants may find
that their future lives have changed sig-
nificantly or are limited as a result of de-
cisions by parents or guardians to direct
them to genetic testing [9].

Use of pharmaceuticals that affect
cognitive and behavioral functions. The
prospect of developing pharmaceuticals
designed specifically to improve cogni-
tive, affective and motivational process-
es has raised a number of ethical ques-
tions. They raise serious concerns, since
it is possible that these pharmaceuticals
can be used to improve human health in
unacceptable ways, and they can also
contradict the very nature of man, be-
cause they can have serious side effects
(Table).

Drugs used for treatment and their side effects [18]

Drug Usage Possible effect
o Relief of asthma symptoms, reduction of adrenal Improved concentration, psychosis, memory decline, mood
Glucocorticoid : . . o changes, memory improvement, especially for emotionally
insufficiency, autoimmune conditions : :
stimulating events
L-dopa Treatment of PD Excitement, confusion, psychosis, agitation and anxiety
Possible increase in motivation due to prevention of signs
Lithium Treatment of mental illness, bipolar disorder of depression, reduction of paranoia,
pomposity and risk appetite
Methylphenidate Treatment of ADHD, hyperactivity, narcolepsy Irritability, psychosis, signs of increased attention, confusion,
improvement of working memory
. Treatment of sleep disorders, improvement Signs of aggression or anxiety, increased vigilance
Modafinil o P o .
of cognitive functions in narcolepsy and attention, improved working memory
Pathological gambling, hypersexuality, paraphilias
Pramipexole Treatment of PD (e.g., pedophilia), compulsive behaviors (e.g., compulsive
shopping and dressing up)




Millions of doses of pharmaceuticals
affecting cognitive abilities and affects
are consumed annually, an empirical and
philosophical analysis of their effects is
the objective of neuroethics [18].

Pharmaceuticals influence important
elements of moral decision-making and
human behavior. Some dopamine ago-
nists (pramipexole, etc.) used to treat Par-
kinson's disease (PD) may be examples
of drugs with possible morally important
behavioral effects (consequences). Pub-
lications discuss cases that these drugs
caused gambling addiction and hyper-
sexuality in some people [28,12].

Anxiolytics — drugs used to treat dis-
orders associated with excessive anxi-
ety can also have a morally significant
effect, given that anxiety can cloud deci-
sion-making, including moral [10].

Thus, the assessment of the effect of
pharmaceuticals on cognitive and behav-
ioral functions requires not only further
scientific research, but also important
moral conclusions.

Application of advanced neurotechnol-
ogies. Several generations ago, it was im-
possible to imagine such technologies as
neuroimaging, brain stimulation, neu-
ral implants, brain structures and
areas, mobile technologies, im-
provement of cognitive functions,
brain-computer interfaces, robotics,
exoskeletons, artificial intelligence, etc.

For example, studies of functional MRI
gradually raise new ethical problems,
as studies of neural models related to
decision-making, memory recovery, per-
sonality traits, behavior, perception of
surrounding stimuli multiply [29]. Various
mental states and processes with neuro-
nal activity in certain areas of the brain,
once used to decipher mental activity,
may find applications unrelated to med-
icine or biology, a potential abuse aimed
at gathering information that is normally
prohibited by law [32]. Significant prog-
ress has been made in the field of neu-
robiological research, for example, it has
become clear that the results of studying
the cells and mechanisms of brain activ-
ity in experimental animals and humans
differ significantly [8]. A recent publication
by Gidon,et al., 2020 in Science investi-
gated the dendrites of pyramidal neurons
of layers 2 and 3 (L2/3) of the human ce-
rebral cortex ex vivo in slices of surgically
removed human neocortical brain tissue
in patients with epilepsy and tumors. For
the first time, the subtle mechanisms of
dendritic Ca2+ axonal action potentials in
human neurons, as well as previously un-
known dendrites that are not characteris-
tic of animal neurons, which may be re-
sponsible for human mental activity, have

been described [14,15]. In "J Clin Invest",
Fernandez, et al.,2021, published a suc-
cessful case in implanting an intracortical
matrix (consisting of 96 electrodes) into
the visual cortex of a 57-year-old wom-
an with complete blindness for a 6-month
period. The results allowed the partici-
pant to identify some letters and recog-
nize the boundaries of objects [14,15].

Society should be prepared to exam-
ine the ethical considerations surround-
ing neural modifiers on a case-by-case
basis and consider the intervention, its
purpose, who chooses it, who may ben-
efit from it and who may be harmed.

For example, DBS (deep brain stimula-
tion) to improve symptoms of a mental
disorder such as depression can be eth-
ical if it is proven to be safe and effec-
tive, and if it is freely chosen by a fully
informed adult. However, DBS would be
ethically problematic if an adult were co-
erced into taking it.

Guidelines developed by profession-
al organizations such as neurological
associations could be of great help in
informing the public and assisting health
professionals and other stakeholders in
understanding neural modifiers and their
potential benefits and risks in different cir-
cumstances.

Conclusion. A growing awareness
of the ethical implications of neurosci-
ence research in the world has shaped
the field that has come to be known as
neuroethics.

Neuroethics intersects with biomedical
ethics in the sense that neuroethics also
deals with the ethical, legal, and social
implications of neuroscience findings, as
well as the nature of the research itself.

The importance of the properties of
the nervous system, the special rela-
tionship between the personality and the
brain, the influence of human life itself
on its neurological functions give rise to
more and more novel ethical and philo-
sophical problems.

Neuroscientists can collaborate with
neuroethics researchers to advance clin-
ical neuroethics. Neuroethics can also
be successfully combined with other
specializations in neurology, in particu-
lar, synergistic specializations such as
neurocritical therapy, cognitive-behavior-
al neurology, stroke, neurorehabilitation,
neurogenetics, global neurology, neuro-
physiology, and neuropalliative care.

This work is supported by the Presi-
dential Grants Fund No. 24-1-012509

References

1. Sukhomyasova AL, et al. Miotonicheskaya
distrofiya v RS(Ya): populyacionnye osobennosti i

3 2024 [N W, i

podhody v DNK-diagnostike [Myotonic dystrophy
in MS(I): population features and approaches in
DNA diagnostics. Yakut Medical Journal. 2003;
2:12-17 (In Russ.).]

2. Kononova SK, et al. Organizacionnye,
metodicheskie i eticheskie problemy DNK-di-
agnostiki monogennyh zabolevanij v praktike
mediko-geneticheskoj konsul'tacii Yakutii [Orga-
nizational, methodological and ethical problems
of DNA diagnostics of monogenic diseases in the
practice of medical and genetic counseling in Ya-
kutia]. Medicinskaya genetika [Medical genetics.
2006;14-17 (In Russ.).]

3. Fedorov Al, et al. Rasprostranyonnost' spi-
nocerebellyarnoj ataksii 1 tipa v Yakutii: sovre-
mennoe sostoyanie [The prevalence of spinoc-
erebellar ataxia type 1 in Yakutia: current state].
Medicinskaya genetika [Medical genetics. 2020;
19:7(216): 29-30 (In Russ.).] DOI 10.25557/2073-
7998.2020.07.29-30.

4. Gurinova EE, et al. Sravnenie urovnya trev-
ozhnosti u bol'nyh s monogennymi nasledstven-
nymi zabolevaniyami nervnoj sistemy / Yakutskij
medicinskij zhurnal.-2009.Ne2(26).S.80-83 [Com-
parison of anxiety levels in patients with mono-
genic hereditary diseases of the nervous system.
Yakutskij medicinskij zhurnal [Yakut Medical Jour-
nal. 2009;2(26):80-83 (In Russ.).]

5. Aoki Y. Shared decision making for adults
with severe mental illness: A concept analysis.
Jpn J Nurs Sci. 2020;17(4):e12365. doi: 10.1111/
jjns.12365.

6. Aoki Y, Yaju Y, Utsumi T, Sanyaolu L [et al]
Shared decision-making interventions for people
with mental health conditions. Cochrane Da-
tabase Syst Rev. 2022;11(11):CD007297. doi:
10.1002/14651858.CD007297.pub3.

7. Antoniou R, Hausermann T, Sideman AB [et
al] Moral reasoning through the eyes of persons
with behavioral variant frontotemporal demen-
tia. Front Neurol. 2023 Jul 10;14:1197213. doi:
10.3389/fneur.2023.1197213.

8. Benavides-Piccione R, Blazquez-Llorca L,
Kastanauskaite A [et al] Key morphological fea-
tures of human pyramidal neurons. Cereb Cor-
tex. 2024; 34(5):bhae180. doi: 10.1093/cercor/
bhae180.

9. Byrjalsen A, Tybjeerg-Hansen A, Juul K [et
al ] Actionability and familial uptake following op-
portunistic genomic screening in a pediatric can-
cer cohort. Eur J Hum Genet. 2024 ;32(7):846-
857. doi: 10.1038/s41431-024-01618-7.

10. Budi¢ M, Galjak M, Raki¢ V. What drives
public attitudes towards moral bioenhancement
and why it matters: an exploratory study. BMC
Med Ethics. 2021; 22(1):163. doi: 10.1186/
$12910-021-00732-1

11. Chiong W. Insiders and Outsiders: Les-
sons for Neuroethics from the History of Bioeth-
ics. AJOB Neurosci. 2020;11(3):155-166. doi:
10.1080/21507740.2020.1778118.

12. Drew DS, Muhammed K, Baig F [et al]
Dopamine and reward hypersensitivity in Par-
kinson's disease with impulse control disorder.
Brain. 2020; 143(8):2502-2518. doi: 10.1093/
brain/awaa198.

13. Farahany N, Ramos KM. Neuroethics:
Fostering Collaborations to Enable Neuroscien-
tific Discovery. AJOB Neurosci. 2020;11(3):148-
154. doi: 10.1080/21507740.2020.1778117.

14. Fernandez E, Alfaro A, Soto-Sanchez
C [et al] Visual percepts evoked with an intra-
cortical 96-channel microelectrode array in-
serted in human occipital cortex. J Clin Invest.
2021;131(23):e151331. doi: 10.1172/JCI151331.

15. Gidon A, Zolnik TA, Fidzinski P [et al]
Dendritic action potentials and computation in
human layer 2/3 cortical neurons. Science. 2020;
367(6473):83-87. doi: 10.1126/science.aax6239.



. YAKUT MEDICAL JOURNAL

16. llles J, Bird SJ. Neuroethics: a mod-
ern context for ethics in neuroscience. Trends
Neurosci. 2006; 29(9):511-7. doi: 10.1016/.
tins.2006.07.002.

17. Lovell K, Bee P, Brooks H [et al] Embed-
ding shared decision-making in the care of pa-
tients with severe and enduring mental health
problems: The EQUIP pragmatic cluster ran-
domised trial. PLoS One. 2018;13(8):e0201533.
doi: 10.1371/journal.pone.0201533.

18. Levy N, Douglas T, Kahane G, Terbeck
S, Cowen PJ, Hewstone M, Savulescu J. Are
You Morally Modified?: The Moral Effects of
Widely Used Pharmaceuticals. Philos Psychi-
atr Psychol. 2014;21(2):111-125. doi: 10.1353/
ppp.2014.0023.

19. LoCastro M, Jensen-Battaglia M, Sanapa-
la C [et al] Exploring the role of the oncologist in
promoting shared decision making during treat-
ment planning for older adults with acute myeloid
leukemia. J Geriatr Oncol. 2024;15(5):101793.
doi: 10.1016/j.jgo.2024.101793.

20. McDonald PJ. It Is Time to Expand
the Scope and Reach of Neuroethics. AJOB
Neurosci. 2019 Jul-Sep;10(3):128-129.  doi:
10.1080/21507740.2019.1632968.

21. Niranjan SJ, Wallace A, Wiliams BR
[et al] Trust but Verify: Exploring the Role
of Treatment-Related Information and Pa-
tient-Physician Trust in Shared Decision Mak-
ing Among Patients with Metastatic Breast
Cancer. J Cancer Educ. 2020;35(5):885-

892. doi: 10.1007/s13187-019-01538-x.
22. Protheroe J, Brooks H, Chew-Gra-
ham C [et al] 'Permission to participate?" A
qualitative study of participation in patients
from differing socio-economic backgrounds.
J Health Psychol. 2013;18(8):1046-55. doi:
10.1177/1359105312459876.

23. Ramos KM, Grady C, Greely HT [et al] The
NIH BRAIN Initiative: Integrating Neuroethics and
Neuroscience. Neuron. 2019 ;101(3):394-398.
doi: 10.1016/j.neuron.2019.01.024.

24. Sandman L, Munthe C. Shared deci-
sion-making and patient autonomy. Theor Med
Bioeth. 2009;30(4):289-310. doi:  10.1007/
s$11017-009-9114-4

25. Schermer MHN, Richard E. On the re-
conceptualization of Alzheimer’s disease. Bio-
ethics. 2019;33:138-145. https://doi.org/10.1111/
bioe.12516

26. Schon UK, Grim K, Wallin L [et al]
Psychiatric service staff perceptions of im-
plementing a shared decision-making tool:
a process evaluation study. Int J Qual Stud
Health Well-being. 2018;13(1):1421352. doi:
10.1080/17482631.2017.1421352.

27. Stacey D, Lewis KB, Smith M [et al]
Decision aids for people facing health treat-
ment or screening decisions. Cochrane Da-
tabase Syst Rev. 2024; 1(1):CD001431. doi:
10.1002/14651858.CD001431.pub6.

28. Soileau LG, Talbot NC, Storey NR [et al]
Impulse control disorders in Parkinson's disease

patients treated with pramipexole and ropinirole:
a systematic review and meta-analysis. Neurol
Sci. 2024 Apr;45(4):1399-1408. doi: 10.1007/
$10072-023-07254-1

29. Tolchin B, Conwit R, Epstein LG, Russell
JA; Ethics, Law, and Humanities Committee, a
joint committee of the American Academy of Neu-
rology, American Neurological Association, and
Child Neurology Society. AAN position statement:
Ethical issues in clinical research in neurology.
Neurology. 2020;94(15):661-669. doi: 10.1212/
WNL.0000000000009241.

30. Tam NT, Huy NT, Thoa le TB [et al] Par-
ticipants' understanding of informed consent
in clinical trials over three decades: systemat-
ic review and meta-analysis. Bull World Health
Organ. 2015;93(3):186-98H. doi: 10.2471/
BLT.14.141390.

31. Tate CE, Mami G, McNulty M [et al] Evalu-
ation of a Novel Hospice-Specific Patient Decision
Aid. Am J Hosp Palliat Care. 2024 ; 41(4):414-
423. doi: 10.1177/10499091231190776.

32. Young MJ, Bernat JL. Emerging Sub-
specialties in  Neurology: Neuroethics: An
Emerging Career Path in Neurology. Neu-
rology. 2022; 98(12):505-508. doi: 10.1212/
WNL.0000000000200054.

33. Zulman DM, Haverfield MC, Shaw JG
[et al] Practices to Foster Physician Presence
and Connection With Patients in the Clinical En-
counter. JAMA. 2020;323(1):70-81. doi: 10.1001/
jama.2019.19003.



