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Discussion of the draft of the Recommendations on the Ethics of Neurotechnology proposed by UNESCO reveals the need to develop domestic regulations in
this area, taking into account modern challenges of technological development. The purpose of the recommendations in the field of neuroethics is to ensure the
human right to protect health, well-being and dignity associated with the risks of technological interference in the brain and mental processes, as well as threats
associated with the social and humanitarian consequences of scientific and technological progress in the field of neuroscience and neurotechnology. The draft
of domestic recommendations should establish obligations related to the ethical aspects of creation, implementation and use of neurotechnologies, which are
currently not regulated by the legislation of the Russian Federation and acts of technical regulation. The objectives of the recommendations are to specify the
terminological apparatus in accordance with the current regulatory legal acts, targeted separation of neurotechnologies for medical and non-medical purposes,
ensuring safety for the health and well-being of vulnerable persons and social groups. In the socioeconomic aspect, development of domestic recommendations
on the use of neurotechnologies shows the relevance of stimulating development of domestic production and socioeconomic growth in accordance with the
national development goals of the Russian Federation until 2030.
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PA3PABOTKA 3TUMECKUX PEKOMEHOALMIA B OBJIACTU BHEQPEHUA HENPOTEXHOJIOMUIN

[. E. dupcos! =, A, B. Balukosckas?

" flpocnaBckumin rocyaapCTBEHHbI MeOVLMHCKNIA YHUBEPCUTET, Apocnasnb, Poccust
2 flpocnaBckuii rocydapcTBeHHbIN yHBepcuTeT um. 1. . demmnposa, Apocnasnb, Poccrs

ObeyxpaeHve npepnoxerHoro FOHECKO npoekta PekomeHpaumii Mo 3TUke HEeMpOTEXHONOMMIA BbISBNSET HEOOXOAMMOCTb pPadpaboTKi OTeHeCTBEHHbIX
pernaMeHToB B JaHHOW 06nacTt C y4eTOM COBPEMEHHbIX BblI30BOB TEXHOMOMMHYECKOro passuTvd. Llenbto pekoMerpaumn B cdepe HempoITUKN SBASETCA
obecrieveHre npasa YernoBeka Ha 3alMTy 3[0POoBbs, Gnarononyqnst v AOCTOMHCTBA, CBA3AHHBIX C PUCKAMK TEXHOSOMMHECKOro BMeLLaTensCTBa B MO3T
1N MeHTaslbHble MPOLECChI, @ TakxXKe Yrpo3, CBA3aHHbIX C COLMaNbHO-NyMaHUTaPHBIMY CNEACTBUSAMI HayYHO-TEXHNHECKOro mporpecca B 06/1acTy HeMpoHayk
1N HEMPOTEXHONOTNI. [TPOEKT OTeHECTBEHHbBIX PEKOMEHAALMIA AOMKEH YCTaHOBUTL 0643aTENbCTBA, CBA3AHHBIE C STUHECKMMMN acneKTaMmn CO3AaHNs, BHEAPEHNS
1 UCMOMNb30BaHNSA HENPOTEXHONOMIA, KOTOPbIE B HACTOSLLIEE BPEMSI HE YPEryIMpoBaHbl 3akOHOAATENbCTBOM Poccumiickon Pepgepaumm 1 akTamy TEXHUHECKOro
perynupoBaHus. 3agadamn pekoMeHdaUuin SBASIOTCS KOHKPETV3aUMs TEPMUHOMONMYECKOro annapata B COOTBETCTBUM C AEACTBYIOLLMMY HOPMAaTVIBHbIMU
NpaBoBbIMM aKTaMu, LIeNeBoe Pasfenenne HeMpOTEXHONOMMIN MEAMUMHCKOIO 1 HEMEAWLMHCKOrO Ha3HadeHus, obecnedeHne 6e30MmacHoOCTV AN 3[0P0BbS
1N 6Gnarononyyms ysi3BUMbIX fIWLL 1 CoumalibHbIX rpynn. B coumanbHO-9KOHOMMHYECKOM acrekTe paspaboTka OTeHeCTBEHHbIX PeKOMeHAaUMi MpUMeHeHns
HENPOTEXHOMOMMIN  OTPAXKAET aKTyanbHOCTb 3afadn CTUMYMMPOBaHUS PasBUTUS  OTEYECTBEHHOTO MPOM3BOACTBA, COLWMANbHO-3KOHOMUYECKOro  pocTa

B COOTBETCTBUM C HaLWOHasbHBIMI Lienammn pa3sutins Poccuiickon ®epepaumn o 2030 T
KntoueBble cnosa: HeMPOTEXHONOMIM, HEMPOSTMKA, HEMPOMPaBO, TEXHONOMMHYECKUIA MNPOrPECC, HEMPOVHTEPMdENCHI
Bknap aBtopos: [1. E. ®upcos 1 A. B. VIBallKoOBCKasi BHECIM paBHbIi BKa B MOArOTOBKY CTaTby.

<] Onsa koppecnoHaeHuun: JeHnc EsreHbeBny dripcos
yn. PeBontouyoHHas, a.5, r. Apocnaenb, 150000, Poccusi; f300670@mail.ru

Cratbs noctynuna: 02.11.2024 CtaTtbsi NpuHATa K neyatu: 27.11.2024 Ony6nukoBaHa oHnaiH: 20.12.2024

DOI: 10.24075/medet.2024.024

In April 2024, UNESCO headquarters in Paris announced
the work of an Ad Hoc Expert Group (AHEG) consisting of
24 international experts on development of the first draft of
Recommendations on the Ethics of Neurotechnology. Between
May and July 2024, global and regional consultations were
held “in order to take into account the views of a wide range
of key stakeholders and different points of view in order to
ensure an open and inclusive process for developing the
draft of Recommendations” [1]. Russian experts took part in
discussion of the UNESCO project. In particular, consultations
held during the All-Russian Conference on Bioethics and Global
Social Transformations at Yaroslavl State Medical University
on June 28, 2024 were participated by members of the

Russian Committee on Bioethics under the Commission of the
Russian Federation for UNESCO [2]. Based on the results of
the discussions to be held in 2024-2025, the final text of the
Recommendations will be submitted for consideration at the
43rd session of the General Conference in November 2025 [1].

The active discussion of the draft of Recommendation
on the Ethics of Neurotechnology reflects the Records of the
General Conference 42nd session, Paris, November 7-22,
2023, on the need to create a global “ethical framework”
to address human rights issues that arise or may arise in
connection with the introduction of neurotechnologies into
practice. Participation of Russian experts in the discussion of
the draft makes it possible to draw attention of the international

MEDICAL ETHICS | 4, 2024 | MEDET.RSMU.PRESS



community to issues that require additional clarifications, taking
into account regional and national interests.

The pressing issues of the use of neurotechnologies
in medical practice discussed by Russian experts and the
prospects for spread of neurointerfaces in the consumer market
reflect the need to develop domestic regulations in the field
of neuroethics concerning both the most common topics of
global prospects for neurotechnological progress and interests
of domestic science.

Preparation of domestic recommendations is one of the
solutions to the problems associated with modern challenges
of technological development, defined by the Concept of
Technological Development for the period up to 2030 as
“objectively requiring a response from the state and society,
a set of problems, threats and opportunities in the field of
technology development and implementation, the complexity
and scale of which are such that they cannot be solved,
eliminated or implemented without structural changes solely
due to increased resources” [3].

The purpose of domestic ethical recommendations on
introduction of neurotechnologies can be determined taking into
account a wide range of neurointerfaces applied in medical and
social practice. The purpose of the recommendations in the field
of neuroethics is to ensure the human right to protect health,
well-being and dignity associated with the risks of technological
interference in the brain and mental processes, as well as
to prevent threats associated with the socio-humanitarian
consequences of scientific and technological progress in the
field of neuroscience and neurotechnology.

When discussing and developing the draft of domestic
recommendations in the field of neuroethics, it is necessary
to take into account the relevance of previously adopted
international agreements, including provisions of the Nuremberg
Code (1947), Universal Declaration of Human Rights (December
10, 1948), Helsinki Declaration of the World Medical Association
on the Ethical Principles of Medical Research with Human
Participation (1964-2013), Convention on the Protection of
Human Rights human rights and human dignity in connection
with the use of biological and medical preparations: the
Convention on Human Rights and Biomedicine of the Council
of Europe (April 4, 1997 Oviedo), Montreal Declaration on
the Responsible Development of Atrtificial Intelligence (2017),
Ethics Guidelines for Reliable Al of the Council of Europe’s
High-Level Ad Hoc Expert Group (2018), Global Initiative for
Ethics of Autonomous and Intelligent Systems (IEEE, 2016),
Recommended Practices for Quality Management of Datasets
for Medical Artificial Intelligence (IEEE), Model the Convention
on Robotics and Atrtificial Intelligence (2018), Concept of
Development of Regulation of relations in the field of artificial
intelligence and robotic technologies until 2024 (2020), Code
of Ethics of Artificial Intelligence (2021), taking into account the
expert experience of the International Committee on Bioethics
(ICD) and Intergovernmental Committee on Bioethics (IPCB),
World Commission on Ethics of Scientific Research knowledge
and Technology (COMEST), as well as a number of other
international documents.

The axiological basis of the dialogue on the prospects of
neurotechnology can be the established domestic bioethical
discussion, summarizing the ideological value priorities of
the scientific community in accordance with the legislation
and taking into account historical experience of domestic
healthcare, general goal-setting of scientific and technological
development, criteria for progress in an actual and promising
(prognostic) meaning. Reliance on bioethical thinking makes it
possible to consciously apply bioethical axiology to scientific
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research, practical healthcare and social practice on the
basis of a successive and continuous semantic correlation
of professional knowledge and its axiological periphery,
“knowledge about knowledge”.

The draft of domestic neuroethical recommmendations
should establish obligations related to the ethical aspects of
creation, implementation and use of neurotechnologies, which
are currently not regulated by the legislation of the Russian
Federation and acts of technical regulation. The basis of
the recommendations should include general principles,
which, if necessary, can be extrapolated in certain areas of
neurotechnology application, taking into account the specifics
of the goals of application and practical tasks to be solved,
both medical and non-medical, as well as predicted risks.

One of the primary tasks of developing domestic
recommendations should be specification of the terminological
apparatus in accordance with current regulatory legal acts,
documents of strategic planning and regulatory and technical
regulation in the field of neurotechnology, including the provisions
of the Strategy for Scientific and Technological Development
of the Russian Federation, Strategy for the Development of
the Information Society of the Russian Federation, National
Development Goals of the Russian Federation for the period
up to 2030 and for the future until 2036, and Roadmap for
the development of “end-to-end” Neurotechnology and Artificial
Intelligence digital technology [4].

Taking into account the provisions of the above acts, the
following definitions can be given to the basic concepts of the
recommendations:

— neurotechnologies include technologies that use or help
to understand the work of the brain, thought processes,
higher nervous activity, including technologies to
enhance and improve brain function and mental activity;

— neuroimaging includes structural and/or functional
visualization of the brain by computed tomography
(CT), magnetic resonance imaging (MRI), functional
magnetic resonance imaging (fMRI), positron emission
tomography (PET), and magnetoencephalography
(MEG);

— neuroethics is an interdisciplinary field of research, the
subject of which is the impact of neurotechnologies on
all areas of human activity. Invasive brain intervention is
a direct effect on brain structures, including methods of
invasive neurostimulation and neuromodulation through
direct stimulation of the nervous system by surgical
implantation methods, comprising the therapeutic use
of deep brain structure stimulators (DBS), as well as
invasive MRI methods;

— noninvasive intervention in the brain includes effects
on brain structures without implantation of stimulants,
including methods of transcranial magnetic stimulation
and transcranial electrical stimulation;

— registration of biometric brain indicators or identification
based on unique personal information obtained on the
basis of biometric screening of brain indicators.

The recommendations should reflect, at the level of defining
clear goals, demarcation of medical neurotechnologies and
neurotechnologies for improving the functions of the brain and
nervous system of healthy people, including their widespread
consumer use in education, sports and for entertainment
purposes, taking into account specifics of the computer game
industry, designed for the widest audience, including vulnerable
groups of persons.

The targeted separation of neurotechnologies for medical
and non-medical purposes can be based on the principle of
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established necessity. In medical practice, satisfaction with an
established objective need is the criterion for the need to use
neurotechnologies. The risks assumed in this case should be
assessed in comparison with the predicted positive results. The
use of neurotechnologies for non-medical purposes as a way
to create benefits should be considered from the perspective
of ensuring their safety for human physical and mental health.

The basis for assessing the necessity factor may be the
procedural bioethical model for implementation of the content
of responsibility proposed by Russian researchers [5-7].

The criterion for the expediency of introducing
neurotechnologies is their use exclusively in the interests of
the consumer or patient and in full accordance with the stated
purpose, purpose, objectives and methods of use. In this
direction, the recommendations should prevent a discrepancy
between the stated goals of the technological direction of
neurotechnological developments and the real needs of users.
This means that, recognizing the consumer’s right to free
access to neurotechnologies, it is necessary to ensure it on
the basis of effective cooperation of all subjects involved in
implementation and application of a neurotechnological project
such as researchers, developers of technology (neurointerfaces),
software owners, and the recipient of services. At the same
time, it is necessary to ensure compliance with the conditions
of informed choice, without any discrimination, coercion or
violence, based on forecasts, needs and opportunities focused
on the interests of the individual and society. In this aspect,
the principles of fair competition and effective cooperation
among researchers, developers and businesses interested in
publishing accessible, reliable and comparable information are
of great importance.

Observance of these principles will be consistent with
ensuring the safety of people and society in the dissemination
of neurotechnological innovations not only by state control
bodies, but also by local ethical committees at both the state
and interstate levels.

The recommendations should reflect the challenges of the
potential capabilities of neurotechnologies to control, monitor
and influence brain processes. It is necessary to prevent the
use of neurointerfaces to control behavior and personality traits.
Neurotechnologies in medicine expand the understanding of how
the brain generates certain forms of behavior, but the results
should be used exclusively for the purpose of studying the work
of the brain, thought processes, and higher nervous activity.

Ensuring safety for human health and well-being is especially
relevant for vulnerable individuals and social groups. For people
with special rights (disabilities), rehabilitation neurotechnologies
and equipment (“smart” things, “connected technologies”) are
the solution to the problems of socialization. At the same time,
there are risks of using individual traits of patients in predicting
rehabilitation prospects (“machine ageism”).

Patients with polymorbid pathologies, manifestations of
combined pathologies seen as changes in the clinical picture
and course of the disease are included into a separate category
of risk groups. Regardless of the leading pathology, the factors
of the course of the disease are the complication of diagnosis,
choice of tactics, goals, objectives and means of treatment
against the background of a general decrease in quality of life.

The use of neurotechnologies in relation to patients with
mental pathologies should take into account the factors of their
identity, development of cognitive, communicative and creative
abilities, severity of motor coordination problems, behavioral
and emotional disorders in order to prevent destructive
interference with the mental identity and mental integrity of
a person for the patient.

Development and implementation of domestic
recommendations, in addition to the main tasks of establishing
rules for neurotechnological development, as well as formation of
amarket for neuroservices, should popularize and build consumer
confidence in the positive effects of using neurotechnologies,
primarily for medical purposes. In order to form correct user
expectations, it is necessary to ensure that user requests
correspond to the real capabilities of neurotechnologies. In this
context, responsibility of developers and manufacturers includes
reliable, complete and user-accessible information about the
goals, principles and risks of using neurotechnology, including
the possibility of unpredictable, unforeseen consequences
associated, in particular, with neural services, with the interaction
of neurotechnologies and artificial intelligence (Al). A potential
consumer should be aware of the influence of neuropractices
on mental and intellectual processes related to the emaotional
sphere, choice and will of a person. Development of the
neuromarket will inevitably be accompanied by advertising
offers and consumer product presentations. When making
recommendations in this segment, it will be necessary to
focus on the compliance of information for the purpose of
selling a product with data from randomized scientific studies
confirming the principles of operation and effectiveness of the
advertised devices.

A consolidated attitude to the problem of the professional
medical community, developers, suppliers and recipients of services
should be a guarantee of reliable management, ethical control and
deontological support for the introduction of neurotechnologies into
medical practice and non-medical consumption.

The widespread use of neuroethical recommendations will
also reduce the risks of “biohacking” associated with a gradual
reduction in price and increased accessibility of technologies for
the mass consumer, which carries both immediate risks for the
consumer and reputational risks for the professional community.

In the socioeconomic aspect, development of domestic
recommendations for the ethical regulation of the introduction
of neurotechnologies reflects the urgency of the task stimulating
domestic production by establishing and ensuring transparent
and stable regulatory rules of behavior and interaction of
subjects of technological development, improving scientific
directions and putting results into practice by optimizing the
scientific and ethical paradigm that reflects real progress.
Ethical regulation optimizes the conditions for socioeconomic
growth in accordance with the national development goals
of the Russian Federation until 2030 and national interests,
including the ones used to create its own scientific, personnel
and technological base of critical and end-to-end technologies
that ensure production of high-tech products.

[t is necessary to note the importance of the dialogue
on neuroethics in solving the problems of attracting young
specialists to the discussion of science development. On
November 28-30, 2023, the Il Congress of Young Scientists
was held at the Sirius federal site, within which a session
“Scientific search and ethical and legal issues of research
activity” was organized in the format of a meeting of the working
group on regulatory legal regulation and bioethics in the field
of genetic technologies [8]. The competition of professional
achievements of students, residents and postgraduates entitled
Start to a Successful Future. Bioethics and Challenges of
Technological Development, participated by novice scientists
studying under specialist, bachelor, master, residency,
postgraduate programs, held by the Yaroslavl regional branch
of the All-Russian Public Organization “Russian Professorial
Assembly” and Federal State Budgetary Educational Institution
of the Ministry of Health of the Russian Federation, is aimed
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at forming interest in issues of science ethics. [9]. Educational
projects are of great importance, primarily the ones aimed at
young scientists, in particular the “School of Ethics of Scientific
Research”, as well as comprehensive scientific research at the
junction of ethical and legal foundations of a specialist’s activity
in various fields of practical healthcare [10-12].

Thus, discussion, development and implementation of
domestic recommendations in the field of neurotechnology into
medical and social practice are a requirement of the time, an
objective need to regulate both the processes of technological
progress and the new field of human rights, neurorights.

The specific feature of neurotechnology application is their
accelerated development with the rapid transition of projects
into the field of wide non-medical application, with the formation
of trends in the use of neurointerfaces in various fields of social
practice, as well as the convergence of neurotechnologies,
biometric and digital technologies, and artificial intelligence. It
is necessary to ensure a comprehensive multi-level examination
of projects before their introduction into practice and a system
for monitoring the biological, socio-humanitarian and economic
consequences of the use of medical and non-medical
neurotechnologies.
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The general provisions of the recommendations on
the use of neurotechnologies should relate to all areas of
current and potential interest of developers, researchers, and
representatives of science in the use of neuroprocedures,
including widespread consumer use in education, sports, and
leisure. The general principles of ethics and human rights herein
should be based on the basic values developed by the scientific
community in accordance with social progress experience and
recognition that the integrative category of health is determined
not only by the level of scientific research and technological
achievements, but also by the quality of psychosocial and
socio-cultural factors. All aspects of a person’s identity should
be taken into account, including biological, psychological,
social, cultural and spiritual indicators. It should be borne in
mind that decisions based on objective ethical issues of the
development of medicine and the “life sciences” in general, as
well as related technologies, can have an impact on individuals,
families, groups or communities, as well as on humanity as
a whole. The widest possible discussion on the ethics of
neurotechnology should provide adapted mechanisms for the
reasonable regulation of technological development for the
benefit of the individual and society.
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The article focuses on some aspects of neuroethics in medicine. Due to the continuous growth of research, new advances in neuroscience, and use of
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HEWPO3TUKA B MEOULVHE. AKTYAJIbHbIE NPOBJIEMbI

tO. C. ®dunarosa =, U. A. 3onoTosa
ApocnaBcKuii FroCyAapCTBEHHbIN MEAVLIMHCKUIA YHUBEPCUTET, Apocnasnb, Poccus

B cTatbe 06CyXOatoTCsl HEKOTOpbIe acreKTbl MPUMEHEHVS HEMPOSTVKM B MeauuvHe. HenpepbiBHbIA POCT WCCNenoBaHnii, akTUBHOE MPUMEHEHME HOBbIX
[OCTVDKEHUI HEMPOBMONorin, a TakKe UCTIONL30BAHNE HEMPOTEXHOMOMMIA MOMYT BbI3blBaTb STUYECKME MPOGIEMb], CBA3AHHbIE C JIMYHOCTLIO, aBTOHOMUEN
1 KOH(bUAEHUWANBHOCTBIO. B CTaTbe 3aTparviBatoTcs HepO3TUHECKME BOMPOCH! O BEAEHN NaUMeHTOB C pasHOo06GpasHbIMA HEBPOOrMHECKVMI 3a60N1eBaHNAMMI
11 0COBEHHBIMM MCUXONOMMHECKMMIN COCTOSHUSMM. Takke 06Cy)KOAeTCs MPUMEHEHVE HEMPOITUYECKIX aCNEKTOB B PELLEHM BOMPOCOB, BO3HMKatOLLWX B 061acTh
[MarHOCTUKA 1 NIEYEHWsi PACCTPONCTB Co3HaHUs. [pyroe BaXkHOe HarpasrieHne UCCnenoBaHnin, B pamMmkax KOTOPbIX UCTIONb3YETCS HeMpOaTuKa, — JiedeHune
HapPKOTUHYECKOM 3aBVCHMOCTW, @ UMEHHO 3TUHECKME acneKTbl MPUMEHEHNSi HEMPOTEXHOMOMWA. B 3akiodeHne aBTopbl MPUXOAAT K BbIBOAAM, YTO NEpCreKT1Bb!
1CMONb30BaHUSI HEMPOSTVIKM B MEOMLMHE OYeHb Pa3HooBpasHbl, YTO MOAHEPKUBAET BaXKHOCTb €6 M3yYeHUs Ha BCeX aTanax MeaMUMHCKOro obpasoBaHuis,
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Neuroscience and neurotechnology are developing rapidly. As
a result, brain functions are being discovered in a new way.
Neuroscience is an interdisciplinary field of science that studies
the nervous system, its structure, functions, and development.
[t covers a wide range of disciplines, including neuroscience,
psychology, molecular biology, medicine, and others. This
area can be attributed to a scientific approach that seeks
a systematic understanding of the structure and function of the
nervous system in humans and animals [1]. Neurotechnologies
are a set of methods, systems, and tools that provide direct
access to the human brain. They allow to record and analyze
brain activity through visualization of the nervous system of the
brain, neuromodulation technology, “brain-machine” interface,
and also collect, store and process neural or related information.

Such innovative advances in neuroscience and
neurotechnology are expected to result in interventions that
could not be used previously to treat a number of human
diseases and promote health. Using the achievements of
neuroscience will allow us to re-examine the relationship
between human thoughts, emotions and behavior.
Research and development in the field of neuroscience and
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neurotechnology bring significant benefits to society and
individuals, and large-scale investments are being made at the
national level for this purpose [2].

Over the past decade, there has been a sharply increased
interest in ethical issues arising from the development of
neuroscience. A new discipline called “neuroethics” appeared
only in 2002. It was conceived as a new field of interdisciplinary
discourse on moral dilemmas related to recent advances in
neuroscience in a broad sense. Nearly twenty years after its
emergence, neuroethics has a wealth of knowledge and an
institutional base for further development. However, being
a very young discipline, neuroethics is still in its infancy [3].

The discussion of neuroethics requires international
cooperation. The most notable global neuroethics event is
the Brain Neuroethics Consortium of the Global Neuroethics
Working Group of the International Brain Initiative. Discussions
in the working group include strengthening integration and
collaboration between neuroscience and neuroethics, which is
constantly being investigated by experts [4].

Due to the continuous research and use of advances in
neuroscience, new challenges may arise related to personality,
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autonomy, and protection of confidential information. Existing
ethical principles are applicable in solving these problems,
but in some situations new ethical, legal and social standards
may be required. The above-mentioned problems should be
solved in interdisciplinary cooperation with participation of
neuroscientists, practicing physicians, ethicists, philosophers,
sociologists and lawyers [5].

The use of neurotechnology can lead to significant changes
in various fields, from healthcare to human rights. These
technologies can help people with paralysis move, improve
mental health measures, and boost economic growth. But at
the same time, they can also create new threats to security
and privacy, challenge human autonomy, and exacerbate
inequality. While novel technologies that promise widespread
social changes are not new, the connection of neurotechnology
to the brain poses unique challenges, whereas scientists and
policy makers have identified significant ethical and political
issues related to neurotechnology [6,7]

AREAS OF APPLICATION OF NEUROETHICS IN MEDICINE

Neuroethics issues may relate to clinical practice, namely
ethical aspects such as a doctor-patient relationship,
differences between clinical practice and research, important
decision-making issues in treatment of certain diseases, and
much more.

Doctors are responsible for following the traditional
principles of clinical practice and medical ethics in their field.
Clinically oriented documents often provide doctors with
a wide degree of opinion independence, but on the other hand
limit their actions to algorithms and standards. Thus, there is
a number of diseases and conditions in neurology that require
intervention of neuroethics.

The case of Phineas Gage, which is probably the first
published one, was described by Harlow JM [8]. As a result
of an accident at work, the patient suffered a severe traumatic
brain injury affecting the medial and orbital areas of the frontal
lobe, and became impulsive, violent and rude. Damasio A [8]
suggested that damage to the ventromedial prefrontal cortex
leads to a loss of ethical and emotional assessments regarding
moral consequences of actions, resulting in blurred boundaries
between good and evil. Moreover, patients who had damaged
the ventromedial prefrontal nucleus were unable to correct or
control aggressive behavior and/or unusual reactions, facing
negative consequences of their actions. It was morally harmful
for the patients and other people [9]. According to Damasio A,
the patients are able to speculate, but have impaired emotions
that serve as somatic markers and can be used by the brain
to quickly and unconsciously filter out options with important
positive or negative emotional consequences.

Thus, the Phineas Gage case highlights the importance
of the frontal lobe for moral behavior, whereas subsequent
studies involving healthy people using neurophysiological
techniques such as functional magnetic resonance imaging
and non-invasive brain stimulation techniques have revealed
a broader and more complex neural network. Among these
areas, it is necessary to mention the callosal gyrus of the
cerebral cortex, a neural structure that is considered important
for resolving the conflict between the emotional and rational
components of moral reasoning [10]. Insula, a neural structure,
which is essential for development of interoceptive states,
appears to be involved in the development of an affective
component of a sense of lawlessness (an emotional component
associated with perception and experience of the absence of
legality, that includes emotions such as fear, anger, anxiety,

helplessness and frustration arising in response to a sense of
injustice, lack of law and order, or threat to personal rights and
freedoms) [11]. And the area of the brain that plays an important
role in development of the emotional component of a sense of
lawlessness is represented by basal ganglia, as well as the
subthalamic nucleus, which is involved in assessing conflict
situations related to human behavior, which is determined by
a system of norms and values [12].

Returning to the relevance of clinical models in the field of
neuroethics, motor disorders such as Parkinson’s syndrome,
Huntington chorea, and Tourette's syndrome should be
mentioned. These diseases are characterized by a low
sensitivity to ethical violations when patients do not respond to
moral or ethical problems, are not aware of their seriousness,
or do not take due care of the consequences of their actions.
This is evident in the manifestation of symptoms such as
impulsivity in the form of sudden mood swings, outbursts
of aggression with shouting, threating others [13-15]. In
addition, an important role is played by the study of mental
syndromes such as obsessive-compulsive disorder [16] and
depression [17], which in turn are characterized by a high
sensitivity to ethical violations, when patients are concerned
about the consequences of their actions. Although their main
manifestations and mechanisms are different, it is interesting to
note that all the above-mentioned syndromes are accompanied
by similar anatomical and functional changes in neural structures
(insular lobe, callosal gyrus, basal ganglia). Thus, the insular
part is responsible for integration of sensory information and
emotional phenomena, which makes it possible to assess moral
dilemmas from the point of view of personal experience and
social norms; the cingulate gyrus is associated with processing
of emotions and decision-making, which makes it important
to assess moral consequences; the basal ganglia are involved
in changing habits and automating behavior, which can also
affect moral standards, especially in periodic interaction and
decision-making. These neural structures interact with each
other, creating a complex network that allows people to make
ethically informed decisions and respond to moral challenges
in a social environment [18].

Other important neuroethical issues relate to recent advances
in diagnosis and treatment of disorders of consciousness.
This area is rapidly expanding and becoming more relevant.
However, it is still insufficiently studied. Modern debates on the
boundaries of consciousness are interdisciplinary in nature and
affect achievements of such sciences as neurology, ethics, and
philosophy [19].

Approaches to determining the level of consciousness have
been developed in clinical neurology. Neurologists, especially as
consultants, regularly assess patients’ level of consciousness,
predict the results of loss or decrease in consciousness,
identify opportunities for nervous system recovery, and advise
families on what to expect and how best to prepare for possible
outcomes. In turn, these assessments and recommendations
form the dominant axis around which important decisions are
made regarding the intensity and duration of care that should
be provided to the patient. Assessment of the consciousness
level and ability to recover are important in making decisions
about limiting or continuing life-sustaining treatment, which
strongly indicates that consciousness is a central element of
the concept of personality [20].

Prolonged use of limited intensive or supportive care
resources for patients who are considered incapable of
additional neurological recovery may also raise difficult ethical
questions among medical professionals [21]. From this point of
view, the ethical importance of a clear understanding of how
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to approach decision-making about supportive care becomes
obvious.

Treatment of drug addiction is another important clinical
area in which achievements of neuroethics can be used.
Though some medical treatment methods exist, there is
an urgent need in more effective new treatment methods.
A promising approach involves electrical neurostimulation as
a means of combating addiction or so-called electrotherapeutic
methods as an alternative or complement to behavioral and
pharmacological interventions [22].

Recently, electrical neurostimulation has been studied as
a method of treating addiction. The FDA has approved two
non-invasive electrical nerve stimulators for additional treatment
of acute opioid withdrawal symptoms. These devices, placed
behind the ear, stimulate certain cranial nerves. This nerve
stimulation is reported to produce a rapid effect in terms of
relieving withdrawal symptoms resulting from abrupt cessation
of opioid use. Current experimental evidence indicates that this
type of non-invasive neurostimulation can perfectly complement
opioid detoxification medications with lower side effects and
increased treatment commitment. However, the potential of this
method and its possible long-term side effects have not yet
been studied [23].

But what areas of the brain, if they are affected, will provide
the best result in the treatment of addiction? In this regard,
some clues can be found in a number of case reports in
humans, which describe complete, permanent, and virtually
painless elimination of psychoactive substance use disorders.
This elimination was caused by direct effects on certain areas
of the brain and neural connections that are known to be
involved in the process of addiction formation, such as the
insula, nucleus accumbens, dorsolateral prefrontal cortex, and
amygdala [24]. For example, smokers spontaneously lost all
interest in cigarettes after a stroke that damaged the bilateral
anterior insular lobe. More recent studies show that damage
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FRAMEWORK OF RISK EVALUATION OF MEDICAL Al SYSTEMS
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Medical technologies using artificial intelligence (Al) systems hold a firm place in real clinical practice as the main providers of important information for making
medical decisions in diagnosis and treatment via assisting and auxiliary tools in the process of medical care provision. To obtain valid evidence of quality,
effectiveness, and safety, Al software developers conduct clinical trials of these systems in accordance with current regulatory requirements [1], guided by the
recommendations of recognized experts in the field of clinical research [2]. Ethical committees have a task to conduct a high-quality ethical review of the planned
research, taking into account the specifics of Al technologies used in medicine and risks associated with their use.
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noaxoabl K OLLEHKE PUCKOB MEAULIMHCKUX CUCTEM MCKYCCTBEHHOIO MHTEJIJIEKTA

E. A. Bonbekast' 5, 1. B. Porosa?

" HaumoHanbHbIn HA obuiecTBeHHoro 3nopoBbs vern H. A. Cemalliko, Mockea, Poccus

2 Poccuinckuii yHMBepcuTeT MeguUyHbl, MockBa, Poccuist

MeaunumHeKne TeXHONOrM C UCMONb30BaHMEM CUCTEM WCKYCCTBEHHOrO uHTennekTa (M) saHMMaioT mpoyHoe MEecTo B peasnbHOM KIMHUYECKOW MpakTUKe
B Ka4eCTBE OCHOBHbIX MOCTABLUMKOB BEXKHOW MH(OPMaLMW Ans MPUHSATYS BpadeOHbIX PELLEHWA MPKU OUarHOCTVKE 1 NedeHnn, B hopmare acCUCTUPYHOLLWX
1 BCMOMOraTesbHbIX MHCTPYMEHTOB B MPOLECCE OKa3aHWs MEAMLMHCKON MOMOLLM. [N noyveHns BanmaHbiX [0Ka3aTenbCTB KadecTsa, adeKTMBHOCTY
1 6e3onacHOCT pPadpaboTyMKK NPOorpaMMHOro obecnevenunst ¢ mcrnonb3osaHvem VA (MO ¢ L) npoBOAsT KAMHWUYECKME WCCNENOBaHUst 3TUX CUCTEM
B COOTBETCTBUM C AEVCTBYIOLLWMY HOPMATVBHbIMU TPeboBaHusMM [1], PYKOBOACTBYSICb PEKOMEHOALWSIMA MPU3HAHHBIX 3KCMEPTOB B CPepe KIMHUHECKIMX
ncenenoBaHwia [2]. Mepen, STUHECKUMU KOMUTETaMU CTOUT 3aaqa Ka4eCTBEHHO MPOBECTU STUHECKYIO SKCMEPTU3Y MiaHMpyeMblX UCCeLoBaHWA, yHmTbiBas
cneunduky TexHonoruin NI, npuMmeHsieMbix B MeauLMHE, Y PUCKK, CBA3AHHBIE C X MPUMEHEHVEM.
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Artificial intelligence (Al) systems have rapidly entered all spheres
of society, including healthcare and medicine. In accordance with
current regulatory requirements, Al medical systems are subject
to state registration as medical devices (software with artificial
intelligence technology or software with Al) [3], which is carried
out by Roszdravnadzor. At the beginning of October 2024, 37
medical devices using Al technologies were registered [4].

[t should be noted that major clinical trials with Al-based
software and, moreover, Al medical systems are associated
with many difficulties. Therefore, they are not often conducted
in our country and abroad. Thus, in an analysis performed
using the US FDA database, only 20% of approved medical Al
systems had passed pre-registration clinical trials by 2023, and
no randomized trials were recorded among them [5]. And this
is despite the fact that the FDA imposes clear requirements on
the registration dossier in terms of information about the studies:

— demonstration of the desired medical benefit at set

values of certain quality indicators;

— comparison of the evaluated product with classical

clinical diagnostic or therapeutic procedures (reference
standard);
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— demonstration of technical/analytical capabilities;

— amodern prospective randomized multi-center study;

— demonstration of clinical efficacy, etc. [6].

In our country, universities and research institutes are
conducting proactive research in the field of using artificial
intelligence systems to provide medical care to patients along
with major developments by serious manufacturers of medical Al
systems, which are submitted to Roszdravnadzor for registration
and implementation in medical practice. Such projects, especially
if they are carried out as part of dissertation, are usually subject
to examination by independent ethics committees (IECs).

Currently, the (IECs) have gained their first experience
in ethical evaluation of independent research of medical Al
systems. Most often, we are talking about navigation systems
that use augmented reality for surgery, software for automatic
image analysis for diagnostic purposes, medical decision
support systems, etc. Not all systems are original; they include
adaptation projects for using a medical device in a new field.
Developers consider these studies, including within thesis
works, as pilot projects. In case of positive results, they are
planning to continue development.
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Table 1. Gradation of potential risk levels for the use of medical Al systems proposed by the International Forum of Medical Device Regulators (IMDRF, 2014)

Clinical situation/

The importance of information received from SaMD to take a medical decision

condition For treatment or diagnosis For clinical management For patient-management information
Critical \Y 1 Il
Serious 1] Il |
Non-serious Il | |

Table 2. Risk assessment according to the Order of the Ministry of Health of the Russian Federation No. 686n dated July 7, 2020

The type of information provided by the

Categories of software application conditions

software and its significance for making

2 medical decision Category A for emergency cases,

surgical intervention

Category B for emergency care
without surgery

Category C for planned
medical care

Does not require clarification, indicates
the need for emergency action

3 — high risk
(NB! + Al systems)

2b — increased risk 2a — medium risk

to be clarified 2b — increased risk

2a — medium risk 1 — low risk

3 — no need for immediate medical

] 2a — medium risk
actions

1 — low risk 1 — low risk

The IEC needs to assess the risks of using an Al system in
a clinical trial. Of course, IECs mainly follow relevant regulatory
acts such as Helsinki Declaration of the WMA, Rules of Good
Clinical Practice of the EAEU, and current GOST on clinical trials
of medical devices [7], etc. The classification of risks of medical
devices, which includes three risk classes (with two subclasses
in class 2), should also be taken into account. Despite the fact
that the safety degree of patients and subjects of research at the
stage of medical device development is the main principle of risk
ranking, nevertheless, the specific traits of Al software, including
Al medical systems, take into account not only additional
parameters [8], but also the entire existing regulatory framework
for dealing with Al. Moreover, its detailed and systematic analysis
is presented in scientific publications [9].

In 2024, the International Forum of Medical Device
Regulators published the final document on the risk categories
of software as a medical device (SaMD) [10]. These were the
first recommendations on Al-specific software risk classification
intended for use in medical technologies, including medical Al
systems.

The document provides a matrix (Table 1), based on the
clinical situation for which the Al medical system is intended,
whereas the second parameter is the importance of medical
decision support provided by Al software for a specific clinical
situation. According to these criteria, four levels of risk are
proposed. They ranged from the first, low level to the fourth,
very high and critical risk level.

Three types of a clinical situations were considered:

— critical, when emergency (including surgical) medical
care is needed for a patient with life-threatening
conditions, including incurable conditions;

— clinical situations requiring serious therapeutic
interventions, when a quick decision is required and time
constraints can affect the ability of the decision-maker
to correctly evaluate the information provided to him by
the Al system;

— a clinical situation or patient’s condition that does not
require serious therapeutic interventions, when there is
time to clarify the information received.

Another parameter that determines the risk level is the
importance of the information provided by the Al system for
making a medical (clinical) decision:

— information provided by SaMD should be used to make

an immediate medical decision;

— information important for the diagnosis (detection) of
a disease or condition, for clinical decisions on patient
management, and for subsequent diagnosis and/or
determination of a treatment plan;

— information important for determining the options for
planned treatment, diagnosis, prevention, and alleviation
of the disease symptoms.

In 2020, the Russian Ministry of Health issued Order No.
686h [11], which introduced very significant substantive changes
to Order No. 4h 2012 ‘On Approval of the Nomenclature
Classification of Medical Devices’. Section ‘lll. Classification of
software that is a medical device’ of Appendix No. 2 to the
order appeared to be the most essential one.

In fact, this classification is based on a concept very
close to that proposed in 2014 by the International Forum of
Regulators. According to the Order, the structure of risk classes
of software that is a medical device (including an Al medical
system) fully and verbatim corresponds to that for medical
devices. The only difference is that instead of the term ‘medical
devices’ the phrase ‘software’ (software) is included: class 1 for
low-risk software, class 2a for software with medium-risk, class
2b for higher-risk software, class 3 for high-risk software. It is
noted that software is given a risk class regardless of the risk
class of the medical device in combination with which it is used.

Two criteria are used to determine the level of risk: the
type of information provided by the Al system and the clinical
conditions of using the Al system.

There are three types of information provided by the Al
system:

1) information that does not require clarification in order
to make an informed clinical/medical decision and
indicates the need for immediate actions;

2) information that needs to be clarified in order to make
an informed clinical/medical decision;
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3) information that does not show the need for immediate
medical actions.

The clinical conditions of the Al medical system are also

divided into three categories:

— category A is assigned if the Al system is intended
for use in emergency situations, during surgical
interventions, as well as in providing care for diseases
with a high risk to individual and public health;

— category Bis given in case of emergency care or medical
care without surgical intervention, with a moderate risk
to public health;

— category C is provided in routine medical care, medical
care using non-invasive methods, with low risks to
public health.

If we structure the paragraphs of rather extensive section

Il of Appendix 2, we get a table reflecting a very logical risk
rating system (Table 2). There is only one exception in the
well-structured classification of risks, depending on two criteria
such as importance of the information provided by Al and
complexity of the clinical situation. It concerns software using
artificial intelligence technologies: any Al systems are classified
as the ones with the highest risk and belong to Class 3 (clause
15.1.1 of section Ill of Appendix 2).

Attributing all Al medical systems to the highest risk class
without exception might seem excessively rough. Although when
it comes to Al systems designed to assist an operator during
a surgery, and when the accuracy of the information provided
depends on success of the operation, health and life of the
patient, such roughness is justified and appropriate. For example,
if an Al system performs diagnostic image analysis at the time
when a doctor decides on treatment strategy for a patient with
an acute stroke, when rapid and accurate differentiation between
ischemic and hemorrhagic strokes is crucial for the choice of
therapy. However, many Al systems have been introduced into
clinical practice and continue to be implemented, providing
auxiliary information for medical decision-making in much milder
conditions. In fact, they could be classified as 2b or even 2a
risk classes.

However, along with risk classification, ethics committees,
when examining planned software research for medical
technologies, including Al systems, should take into account
other risks that the system may be associated with both during
the research and in the future. These risks include:

— breach of confidentiality: in the worst case, discrimination
in a social environment with consequences for mental
health;

— influencing a medical choice, for example, when
teaching SaMD using archived data, some of which
may be biased;

— loss of a personal contact between the patient and the
doctor;

— misleading with low-quality information about the Al
system used in the process of providing medical care;

— anxiety, stress, and hypochondria developed due to the
constant and frequent use of SaMD;

— errors in interpreting the system'’s response (incorrect
self-treatment);

— technical failures, Al system hacks, cyber-attacks, etc.

To prevent these and other risks, the possibility of which
cannot be excluded during the use of medical Al systems,
it is necessary not only to minimize their negative effects at
the research stages, but also to promote the responsible
attitude of developers, control the use of these systems in real
clinical practice, and increase patient loyalty to them. Distrust
of innovative medical systems by patients can reduce the
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effectiveness of their use [12]. Therefore, ethics committees
should perhaps expand the perspective of prognostic
assessment when examining the planned studies, including the
likely humanitarian impact of the application of the developed
Al system on patients in clinical practice.

To date, it is possible to identify the main ethical postulates
that should be followed by both developers of medical Al systems
when designing developments, and by ethical committees when
evaluating the developments:

— final decision-making authority should always remain
with the doctor, since he is responsible for the medical
care provided;

— control and storage of confidential medical data should
be guaranteed, and periodic independent audits of data
protection of subjects should be facilitated;

— patients/consumers should be fully informed about the
Al systems used in the applied technologies. Ethics
committees should monitor not only information material
intended for research subjects, but also information
related to the use of the Al system independently or
as part of other medical technologies and intended for
patients in clinical practice.

CONCLUSION

The system regulating the field of medical Al technologies is
being formed and developed both in our country and around
the globe (WHO, UNESCO, IMDRF and other organizations).
The main provisions, conceptual framework, classification
features, etc. are being developed and introduced into the
sphere of Al technologies, which lays the foundation for unified
approaches to the development of medical Al systems. Thus,
in early October 2024 Rosstandart approved two important
documents in the field of medical Al technologies such as
the main provisions on medical decision support systems
[13] and the main provisions on predictive analytics systems
based on artificial intelligence [14]. The National Standard
of the Russian Federation “Artificial intelligence systems
in clinical medicine. Part 1. Clinical assessment” [15] was
established as well.

Standardization of the field of medical Al systems is carried
out in a very timely manner, since the number of Al systems
being introduced into medical practice is constantly increasing.
This leads to an increased public interest in both the use of Al
software in everyday clinical practice and ethical aspects of
development and application of medical Al technologies, which
is reflected in the growing number of publications related to
this topic.

Ethical issues related to introduction of innovative cognitive
technologies capable of imitating thought processes into
society are becoming the subject of discussion at representative
international forums [16]. They are in the focus of attention of
large public associations, such as the Alliance in the Field of
Artificial Intelligence, which developed the Code of Ethics of Al
[17], and are of scientific interest to serious scientific research
teams [18].

However, issues of methodology for the ethical evaluation
of clinical trials of medical technologies and systems using
Al, as well as ethical aspects related to the introduction of
these technologies into clinical practice, their perception by
the patient community and variants of sociomental reactions,
remain controversial. Obviously, experts in the field of research
ethics still have to work together, in discussions and exchange
of opinions, to develop criteria for ethical assessment and
reference points for ethical committees.
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Religion, ethics and medicine are recognized to be related since antiquity. This article discusses the ethical aspect of medicine and focuses on the moral qualities
of a doctor in the face of modern challenges. The main focus is on returning to traditional values based on Christian morality. The Bible changed the relationship
between humanity and the Divine, when a man is viewed as an image of the Creator and the need for divine intervention in healing is emphasized. Unlike ancient
rationalism, Christian faith is aware of the cognition limits and understands the importance of the spiritual aspect of health. The article analyzes how the Hippocratic
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OCHOBaHHbBIM Ha XPUCTUaHCKON Mopanu. brubnerickoe nocnaHmne 3MeHUIo NMoHNMMaHNe OTHOLLEHWSI MEXY YenoBeKoM 1 Borom, paccmaTpuBas Henoseka Kak
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The connection between religion, ethics and medicine has
existed and been recognized since ancient times. Mercy, one of
the most important Christian virtues, is largely manifested and
implemented in the field of healing. In this regard, the ethical
state of a doctor is one of the most important issues in modern
Russian medicine. A modern man faces many challenges which
are manifested through man-made, social and bioethical risks
and threats. It is possible to respond to these challenges based
on traditional Christian moral values. That is why it is especially
important to turn to the spiritual heritage these days.

The Biblical message radically changed understanding of
the reality and a man: “the word of Christ contained in the New
Testament ... turned over all the concepts and problems posed
by philosophy in the past, determining their formulation in the
future” [1]. First of all, a new understanding of the “divine” and
“transcendent” has emerged. Now, God cannot be compared
with anything created. And if an ancient Greek thought was
cosmocentric and understood a man as a kind of microcosm
repeating all the laws of the greater cosmos and never going
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beyond the laws of the outer space, in the Bible a man appears
as an image and likeness of God the Creator and, therefore,
becomes higher than any creation, higher than nature, higher
than the cosmos. Man'’s ability to accept the will of God makes
him superior to the created world. For the ancient Greek, the
law is the law of the cosmos, which is the same for both gods
and people, whereas in the Bible, virtue means to follow God’s
commandments, which God himself reveals to man directly.
Now the moral law is given from above, and its essence is
the coincidence of the will of man with the will of God. If virtue
means to follow the will of God, then sin means to ignore that
will, rebel against it, and strive to act according to one’s own
mind. By committing a sin, a person perhaps seeks to take
the place of God without realizing it. With Adam, sin entered
a man and brought diseases, suffering and death. The ancient
Greek mind saw that a man can independently get rid of the
consequences of sin, for example, through self-knowledge and
moral improvement. The Christian world view does not abolish
these great human abilities, but, at the same time, asserts that
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a person can be freed from the consequences of sin only with
God'’s help, when God himself comes to meet a person through
the sacrifice of Jesus Christ on the cross. Only by patiently
accepting his cross and becoming like Christ, a person can
overcome the consequences of sin such as illness, suffering,
and death.

According to the Christian anthropology, a man is
understood not as a contradictory unity of soul and body,
but as a tri-partite unity of body, soul and spirit. The spiritual
hypostasis is understood as the communion of the soul with
God, as a godlike principle in the human soul, determining
his ability to distinguish good from evil, truth from falsehood,
beauty from ugliness, that is, saving the soul from destructive
elements. To live in the spirit means to live by “the main noble
forces and aspirations” [2]. Humility becomes the highest virtue
of Christianity, “for whoever wants to save his life will lose it, but
whoever loses his life because of me and the gospel will save
it” (Mark 8:35) [3]. The great example of true humility and love
is the sacrifice of Jesus Christ.

A Christian does not rely on transmigration of the soul
after death, as many ancients did, he believes in resurrection
and union of the soul with the body after the Last Judgment,
because, according to the Christian view, a full-fledged person
is the unity of soul and body.

Returning to the ancient Greek medical ethics, which found
its expression in the Hippocratic oath, we cannot help noticing
its connection with religion. Doctors of antiquity understood the
limitations of rational knowledge differently. It is known that in
severe cases, when rational medicine was powerless, patients
turned to the sanctuary of the Asclepius the God.

The need to rely on God the Creator in all cases of medical
practice was intensified during the Christian era. A Christianized
medieval version of the Hippocratic Oath appeared. It sounded
as follows: “From the Hippocratic oath, how suitable is it for
a Christian. Blessed be God, the Father of our Lord Jesus
Christ, who is blessed forever and ever; | am not lying. | will
not tarnish the study of the medical art. Nor shall any man’s
entreaty prevail upon me to administer poison to anyone;
neither will | counsel any man to do so. Moreover, | will give no
sort of medicine to any pregnant woman, with a view to destroy
the child. | will teach this art to those who need it, without
claims and without a contract. | use treatment to help the
suffering according to my abilities and my understanding. | will
maintain my life and my art in purity and holiness. Whatsoever
house | may enter, my visit shall be for the convenience and
advantage of the patient; and | will willingly refrain from doing
any injury or wrong from falsehood, and from acts of an
amorous nature, whatever may be the rank of those who it
may be my duty to cure, whether mistress or servant, bond
or free. Whatever, in the course of my practice, | may see or
hear (even when not invited), whatever | may happen to obtain
knowledge of, if it be not proper to repeat it, | will keep sacred
and secret within my own breast. If | faithfully observe this oath,
may | thrive and prosper in my fortune and profession, and live
in the estimation of posterity; or on breach thereof, may the
reverse be my fate!” [4].

We see that in the Hippocratic oath much was in tune with
the ideas of the Christian doctor. It included the willingness to
teach those in need to master the medical art, inadmissibility
of using lethal means and performing abortions, a promise to
lead a virtuous life, abstinence from unethical behavior towards
patients, and a promise not to disclose what they saw and
heard during treatment. According to the French philosopher
and theologian Jean-Claude Larchet, the distinctive feature
of a Christian doctor is “the conviction that they can achieve

nothing if acting independently and relying on their art alone”.
Therefore, “before making a diagnosis, they pray to God for
guidance and before prescribing treatment, they ask the Lord
that it be appropriate and effective” [5].

Christians excluded the part of the Hippocratic oath devoted
to loyalty to the mentor and medical community, which most
likely show that Christian doctors distrust pagan associations.
“Put not your trust in princes, in mortal man, who cannot save”
(Psalm 145:3) [3]. But the trust in God the Father and Christ,
God the Son, has been noticeably strengthened.

In the light of a holistic approach to man as a unity of body,
soul and spirit, a distinction has emerged between bodily,
mental and spiritual diseases. Bodily diseases are associated
with a violation of the normal functioning of organs and body
systems, but even their real causes may be hidden in the
spiritual life of a person. Bodily illnesses can be sent as a kind
of admonition to a person from God. It is very important for the
patient to understand what part of his life contradicts the Divine
commandments, what kind of mental disharmony causes the
body to suffer. In the book of Jesus, the son of Sirach, it is said:
“Honor the physician with the honor due him, according to your
need of him, for the Lord created him; for healing comes from
the Most High...The Lord created medicines from the earth,
and a sensible man will not despise them... And he gave skill to
men that he might be glorified in his marvelous works. By them
he heals and takes away pain...My son, when you are sick do
not be negligent, but pray to the Lord, and he will heal you...
Give up your faults and direct your hands aright, and cleanse
your heart from all sin...And give the physician his place, for
the Lord created him; let him not leave you, for there is need of
him...” (Sirach 38: 1-14) [3].

[t is important to note that although the physicality of
man makes it related to the animal world by composition,
nevertheless, man has a high vocation to stand above the
whole world, above nature. Since man, having fallen into
sin, infected the whole world, it is through man, through his
purification, that the environment is cleansed. Christ was the
first person who cleansed the material composition of the
human body and indeed the entire material composition of the
universe from corruption and death.

If bodily diseases are associated with disharmony of the
body, mental illnesses are reflected in a change in the human
psyche. In the New Testament, Christ speaks of the high status
of the soul: “Be not afraid of those who kill the body, but are not
able to kill the soul” (Matthew 10:28) [3]. The soul is a symbol
of life, God is its source. The soul needs a body, and the body
needs a soul. The soul uses the brain, but if the brain is sick, the
soul cannot reason sensibly. lliness shows a person the power of
death over him, and this is already a religious problem related to
the fall of man, the consequences of which are illness and death.

If the soul is “God’s breath”, as St. Gregory the Theologian
claimed, the spirit is fullness of divine grace, “a particle of
Divinity” [6]. A person has a healthy spirit when he lives in
a Christian way, in accordance with the commandments
given by God. Accordingly, a damaged sick spirit lives a sinful
life, violating the commandments. That is why the concept
of “healing” is more often used in Christian literature, since,
escaping from sin, a person is not just “treated”. He restores
himself as a complete image.

A doctor is needed to treat physical and mental illnesses. And
the priest provides assistance in spiritual healing and preparation
for eternal life. In the New Testament, there is a canonical
justification for the priest to perform the sacrament of unction:
“If any of you is sick, let him call the elders of the church, and
let them pray over him, anointing him with oil in the name of the
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Lord” (James 5:14) [3]. Here, the union of a priest and a doctor
is very important in accordance with such principles of bioethics
as the principle of patient autonomy, principle of benevolence,
principle of non-harm and principle of justice. Both the doctor
and the priest, each in his own way, contribute to the healing
of a sick person. The priest helps a person to find inner peace
and spiritual strength both for the continuation of earthly life and
for the transition to eternity. The participation of the priesthood
in helping people under post-traumatic conditions and in the
rehabilitation of addicts, along with doctors and psychologists,
is an important component of the manifestation of spiritual
care. According to the New Testament, helping the sick was an
important part of the apostles’ ministry: “Heal the sick... cleanse
the lepers...” (Matthew 10:8) [3]. As for terminal patients, priests
help them overcome the fear of death. They confess, receive
communion and administer unction to hospice patients, while
doctors alleviate their physical suffering.

Metropolitan Anthony of Sourozh, a doctor of secular
education, draws attention to the fact that preparation of
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DEFINITION OF PATIENT-CENTREDNESS So, Olson et al. recognize that ‘patient-centredness’ is

a complex theoretical structure consisting of a combination

In recent decades, patient-centredness has become firmly
established as an important component within practical
healthcare. It denotes a certain ideal doctor/healthcare
system-patient relationship with its primary focus on the
individual patient. Its implementation is an essential element of
high-quality medical care [1, 2].

To date, many clinical, organizational and research initiatives
have been initiated and implemented around the world to
promote and provide patient-centred care. There are thousands
of publications devoted to the topic. However, despite the
impressive extent of these initiatives, there is still no clearly
formulated and unified opinion on what patient-centred care is [3].

of various concepts and practices that have been developed
by representatives of various professional groups in the
field of healthcare such as doctors, psychotherapists, care
professionals, health care organizers, and specialists in the field
of medical ethics. They all share a common ideal, though every
person looks at the problem from different perspectives [4].
Psychologist Rogers and psychotherapist Balint were the
first to propose the idea of person-centred therapy. In 1951,
Rogers formulated the idea that people are able to solve their
problems independently using their own resources, provided
that they have necessary supportive conditions [5]. In turn,
Balint proposed to consider person-centredness’ as a way
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of medical thinking, when a doctor perceives his patient as
a unigue human being, and this vision should precede the
clinical diagnosis [6].

Later, the idea of patient-centredness applies to other
sectors of medicine and healthcare, with different experts
defining it in different ways. In 2000, Mead and Bauer conducted
a review of the published literature on patient-centredness [7].
They concluded that patient-centredness is a multidimensional
concept with five dimensions that includes as follows:

1) a biopsychosocial approach that expanded the view
on the patient’s disease from a strictly biomedical
framework to a biopsychosocial perspective;

2) considering the patient as a multifaceted personality
who may have a variety of experiences about his illness.
Mead and Bauer described it as follows: “A compound
leg fracture will not be perceived equally by two different
patients; it can cause much less suffering to an office
worker than to a professional athlete” [p. 1089];

3) separation of power and responsibility, depending on
proper patient information and participation in medical
decision-making. An obvious obstacle to complete
egalitarianism in the doctor-patient relationship is the
“competence gap”, asymmetry of knowledge between
the patient and the doctor, which nevertheless should
not interfere with the transition from the paternalistic
model of “leadership-subordination” to the model of
mutual participation and division of responsibility (p.
1989 onwards);

4) therapeutic alliance in the doctor-patient relationship.
Mutual benevolent relationships can improve treatment
outcomes, whereas negative relationships, on the
contrary, can reduce the chances of successful
treatment;

5) perception of a doctor as a person. As in any
relationship, both sides influence each other through
interaction. This dimension highlights the importance of
realizing that the doctor’s personality, way of thinking,
mood and well-being affect the current relationship with
the patient and choices made during the consultation.

The presented definition of Mead and Bauer, according to
Langberg et al, is still one of the most cited ones [8].

An interesting approach to the definition of
patient-centred care was used by Duggan et al. They suggested
going from the opposite, describing what it is not. So, it is not
a doctor-centred help. Patient-centredness can be opposed to
medical paternalism, when a patient’s needs and opinions are
ignored by a doctor. Being patient-centred, it can be opposed
to disease-centred medicine. Finally, patient-centred approach
differs from the technical or biomedical model of rendering
aid, when a doctor is considered as a technician who makes
interventions and performs procedures. According to Dagan et
al., patient-centredness can be considered as a strategy that
allows simultaneous correction of all these negative trends in
medicine [9].

In 2019, Langberg et al. have prepared a scientific review
on patient-centredness, in which the definitions given by various
authors since 2010 were provided. According to them, there is
still no uniformity in defining the concept, but the authors identify
the same components of patient-centredness. Separation of
powers and responsibilities, including informed consent and
joint decision-making, as well as a therapeutic alliance are
mentioned in articles devoted to patient-centredness. Less
often, but quite often, there are references to the biosocial
perspective when looking at the patients and the topic “the
doctor as a person” is covered in some articles only. According
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to the analysis of Langberg et al., one more aspect represented
by coordinated care that meets the patient’s needs has
appeared in the literature on patient-centredness [8].

PATIENT-CENTREDNESS AS A MORAL STANDARD

Despite the absence of a single strict definition,
patient-centredness is considered as a form of doctor-patient
relationship, which is the standard of high-quality interaction
between a doctor and a patient while providing medical care
and is recommended for widespread implementation in medical
practice. [2]. Its proponents believe that it should be pursued
as an ideal, and in its absence, the relationship between the
doctor and the patient should be assessed as not entirely
satisfactory. Thus, patient-centredness becomes prescriptive
or normative [9]. It can be said that it is becoming a new moral
norm for medical practice. In this regard, moral justification
of patient-centredness, which was given by Duggan et al.,
is of interest. They examined patient-centredness from the
perspective of three groups of ethical theories.

Thus, from the point of view of utilitarianism, patient-centred
medical care will be recognized as ethical, since it can
be proved that it provides better results compared to the
doctor-centred model of care. In the review by Duggan et al,
a number of studies have been presented in which a positive
relationship between the patient-centred model, treatment
outcomes and quality of medical care, assessed by a variety
of indicators, has been found. For example, Safran et al. have
shown that elements of patient-centred care have a positive
effect on patient satisfaction [10]. Kaplan et al. found a positive
relationship between the nature of doctor-patient interaction and
functional parameters in chronic diseases [11]. Hall et al. found
a connection between patient-centredness and commitment
to treatment: rejected dominance in communication with the
patient, nonviolent communication on the part of the doctor
is associated with increased adherence to therapy [12], etc.

Substantiating the morality of patient-centredness from the
point of view of deontological ethical theories, Duggan et al.
ask whether patient-centredness has some internal feature of
“correctness”, which should be sought as a due. And answering
it, the authors refer to Balint’s definition of patient-centredness
when each person is taken as a unique human being. It coincides
with Kant’s categorical imperative who recognized that every
person has an unconditional moral value and dignity [13].

The third group of ethical theories requires an answer to
the question of whether patient-centredness is a virtue. Unlike
utilitarian ethical theories, the theory of virtue does not consider
the consequences of actions as an important characteristic for
distinguishing between good and evil. It does not insist on following
pre-existing rules out of a sense of duty, as in deontological
theories. The theory of virtue rather focuses on the education of
correct attitudes and character traits that determine further moral
actions. A person learns to act correctly by following the example
of a teacher or mentor. Duggan et al. note that considering
patient-centredness we understand that it is impossible to be
truly attentive to the patient if there are no attitudes and beliefs
that form the basis of patient-centricity. In the absence of these
attitudes, it is impossible to act in a patient-centred way. These
attitudes of respect and interest in the patient’s personality
are virtuous in themselves. They constitute a moral standard.
A person acts in accordance with them willingly, with joy and
enthusiasm, because he knows that being virtuous is the best
thing he can do for himself as well. Virtues promote beneficial
relationships with others, make it possible to avoid judicial and
social conflicts, and enhance self-esteem.
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A STUDY OF THE ATTITUDE OF YOUNG DOCTORS
TOPATIENT-CENTREDNESS

The conclusion that patient-centredness can be considered as
a new moral norm of medical practice, allows us to raise the
question of the attitude of the younger generation of doctors
towards it, which will determine our medicine for years to come.
To answer this question, we conducted a study participated
by postgraduate doctors (Pirogov Russian National Research
Medical University) and medical residents (RUDN). They were
offered a questionnaire consisting of 21 questions on different
aspects of patient-centred communication. 155 completed
questionnaires were received from 24 surgeons, 90 therapists,
and 41 representatives of other specialties. There were 48 men
and 107 women among the respondents. 125, 19 and 11
respondents had employment history of up to 3 years, from 3 to
5 years, and more than 5 years respectively. The questionnaire
consisted of several blocks and contained questions about the
doctor-patient relationship, communication skills, attitude to
informed voluntary consent, and caring skills used.

Study outcomes

The question “Have you ever encountered ethical problems when
communicating with patients?” was addressed to young doctors
in order to find out how sensitive they are to ethical issues while
dealing with patients. The answer “yes” was provided by 67% of
the respondents. We believed that a group of young surgeons
would show less sensitivity to ethical issues than a group of
therapists, as numerous surveys indicate a relatively lower level
of empathy among surgical professionals. The hypothesis was
not confirmed: no surgeon provided a negative response. On
the contrary, in the group of therapists, the proportion of those
who faced ethical problems reached 31% (23% and 48%
for female and male therapists respectively). However, in this
survey, the unexpected difference in the sensitivity level can be
explained by the fact that a group of surgeons were interviewed
at the end of a one-year postgraduate course in bioethics. The
majority of therapists (70% of the respondents) were residents
with less than three years of medical experience, who had not
studied bioethics in residency. This allows us to draw a cautious
conclusion that bioethics training increases sensitivity of young
doctors to ethical issues.

The majority of respondent provided positive replies (82.6%,
67%, 67.8% respectively) to the following questions “Have you
ever been dissatisfied with unsuccessful communication with
a patient?”, “Have you ever felt that you did not want to go to the
ward because it was difficult for you to communicate with a patient
or consult such a patient on an outpatient basis?” and “Has it
happened that after communicating with a patient you felt unusual
fatigue, emptiness, anxiety, etc.?”. It indicates that young doctors
are aware of the intersubjective nature of their coonmunication with
a patient and their vulnerability during this communication. The
answers of young doctors allow us to raise a question whether
they need training of their communication skills in difficult situations,
and psychological support to prevent emotional burnout.

Asking the questions about communication skKills,
researchers wanted to know how important patient-centred
communication skills are for young doctors, how they assess
their mastery of the skills and the communication training they
received during the training process.

74.8% of the patients gave a negative answer to the
question “Do you agree with the statement that if a doctor is
good at diagnosis and treatment, his/her communication skills
do not matter while interacting with a patient?”, indicating

that the ability to communicate is very important for the
respondents. Nevertheless, it should be noted that almost
a quarter of doctors gave a positive answer to the question,
which means that the ability to communicate is not important
in the presence of good clinical skills and abilities. It should
be noted that 28% of those who agree with the proposed
statement nevertheless believe that their training in the field
of communication is insufficient, which indirectly indicates that
they do not take such skills as superfluous.

58.3% and 36.5% rated their communications skills as
“good” and “satisfactory” respectively. Only a few considered
their communication skills to be poor. It is obvious that
awareness of insufficiency of one’s communication skills
can play a positive motivational role in learning effective
communication.

The answers to the questions “Are you familiar with the term
“patient-centred consultation?” and “Have you seen examples of
patient-centred communication in your practice?” showed that the
majority of respondents are familiar with the term (80.9%) and have
seen such examples in their practice (76.5%), i.e. they imagine
what it should look like. It can be assumed that this knowledge
is the result of university education, when teachers of clinical
disciplines passed on to students not only medical knowledge,
but also cultural norms of communication with patients [14].

Probably, this can also explain the paternalistic attitudes
of the respondents, which were revealed while answering the
questions about how young doctors imagine an ideal patient and
a relationship with him. 67% of respondents agreed that the ideal
patient is laconic, ready to discuss the topic set by the doctor, and
complies to treatment. This indicates that already during university
studies, paternalism has penetrated into their ideas about what is
proper in relationships with patients, and this will certainly hamper
transition to patient-centred communication as a new norm.

Since an important aspect of patient-centred interaction
includes rejection of gross paternalism, respect for patient
autonomy and desire for joint decision-making, some of the
questions were devoted to this topic. 83.5% of respondents
i.e. the vast majority, gave a positive answer to the question
“Does discussion with the patient help to choose the best
option for an examination and treatment plan?”. Interestingly,
that this percentage almost coincides with the proportion of
doctors who, when asked what they would have spent extra
time on during medical consultations, replied that they would
have spent it on communicating with the patient. Based on the
answers, it becomes clear that young doctors are aware of the
lack of communication with the patient and consider it useful
to increase the time that should be spent on it.

A patient-centred attitude includes caring for the patient,
and therefore questions related to this aspect are included in the
questionnaire. They allow us to judge whether young doctors
practice patient care skills. So, in response to a question
whether they touch patients while establishing contact, 79%
of respondents provided a positive reply. However, in the male
group, the proportion of practitioners with trusting touching
is much lower and constitutes 22%. 64.3% gave a positive
answer to the question “Have you ever sought the help of family,
nurse, colleagues in situations where a patient is experiencing
stress or anxiety?”. The proportion of men who answered “yes”
was lower (32%) in this case as well.

CONCLUSIONS
A survey of young doctors showed that most of them are

familiar with the concept of patient-centredness, have an
idea of patient-centred relationships, respect their autonomy,
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and practice such communication, including the use of
patient-centred communication and caring skills. At the same
time, many people feel vulnerable while communicating with
the patient and unprepared for communication. Thus, it can
be concluded that they are motivated to learn patient-centred
communication skills.

At the same time, the answers to the questions revealed
the presence of paternalistic attitudes among young doctors
towards patients, most likely formed at the stage of university
education, which may interfere with the spread of patient-centred
practice. The introduction of patient centredness will require
not only technical training in communication skills, but also
the study of the moral foundations of patient-centred care in
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ETHICAL ASPECTS OF COUNSELING PEOPLE WITH MENTAL DISORDERS WHO ARE PLANNING THEIR
PREGNANCY

Lobanova IV, Sataev AE, Manaeva TA &4
Yaroslavl State Medical University, Yaroslavl, Russia

This article highlights the ethical aspects that arise when the attending psychiatrist communicates with patients and their family members on the issues of planning
a pregnancy. While counseling people with mental disorders about their reproductive plans, it is difficult from an ethical point of view to discuss some issues
such as the risks of pathology in an unborn child and a possibility of reducing the risks, in particular the probability of genetic inheritance of a mental disorder;
the expediency of discontinuing psychotropic drugs used by the expectant mother and/or father to treat or prevent a mental disorder exacerbations, given
that drugs can affect the quality of reproductive biological material, whereas cancellation of therapy is associated with risks to the mental health of expectant
parents; the need to inform the patient’s family members about his/her mental disorder, the treatment used and all available personal risks to offspring. Different
literature sources, including domestic and foreign ones, were reviewed. The keywords used in literature were “genetics”, “psychiatry”, “ethical aspects of genetic
counseling”, “psychopharmacotherapy during pregnancy”, “the effect of psychotropic drugs on spermatogenesis” with filtering by language (Russian and English)
and document type. Two own clinical observations are presented. The purpose of the article is a comprehensive analysis of ethical aspects of counseling people
with mental disorders on pregnancy planning by a psychiatrist.

Keywords: genetic counseling, ethical aspects of counseling, pregnancy planning, psychotropic drugs
Correspondence should be addressed: Tatyana A. Manaeva

Yakovlevsky passage, 1, b. 25, Yaroslavl, 152280, Russia; manaeva002@gmail.com

Received: 13.11.2024 Accepted: 05.12.2024 Published online: 23.12.2024

DOI: 10.24075/medet.2024.025

STUYECKUE ACMEKTblI KOHCYNETUPOBAHUS UL, C NCUXUYECKUMU PACCTPOUCTBAMU
NPU NJAHNPOBAHUN OETOPOXXOEHUA

V. B. NobBaHosa, A. E. Cataes, T. A. MaHaesa =2
SApocnaBcKkuii FoCyAapCTBEHHbIN MEAVLIMHCKUIA YHUBEPCUTET, Apocnasnb, Poccus

B paHHOM cTaTbe OCBELLAlOTCS 3TUHECKVE acrekTbl, BO3HMKalOLWMe Mpu OBLLEeHWM fevalllero Bpada-ncevxmarpa ¢ nauveHTamy v YneHammn ux cemeit no
BOMPOCAaM MNaHNPOBaHUA AETOPOXAEHNA. B X0Ae KOHCYNETUPOBAHNA UL, C MCUXNHECKUMI PACCTPOMCTBaMM MO MOBOAY VX PEMPOAYKTVBHBIX MNaHOB CMOXHbIM
C 3TUHECKOW TOYKM 3PEHIS OKasbiBAeTCA OOCY>XAEHMEe CReaytoLLMX BOMPOCOB: PUCKV BO3HVIKHOBEHWS naTonornn y Byayllero pebeHka 1 BO3MOXKHOCTU 1X
CHVXEHWS!, B HYaCTHOCTWN BEPOSTHOCTb MEHETUHECKOrO HACNEeA0BaHMS MCKXMHECKOrO pacCTPOVCTBA; LienecoobpasHOCTb OTMEHbI MCUXOTPOMHbIX Mpenaparos,
NMPUMEHAEMbIX OyAYLLMM MATEPBIO W/ OTLIOM 19 NEYEHNA NCUXNHYECKOrO PacCTPOMCTBA UM MPOMUNAKTUKN €ro 0O0CTPEHS, yYUTbIBAS, HTO NIEKapCTBEHHbIE
CpefcTBa MOryT BAWATL Ha Ka4eCcTBO PEnpPOAYKTVIBHOIO BUONOrMHYecKoro maTteprana, a oTMeHa Tepanimn ConpsbkeHa ¢ puckami Ans NCUXMHECKOro 3A0POBbS
OyayLwX poauTenen; HeobxoAMMOCTb MH(POPMMPOBAHNS YNIEHOB CeMbM MaumeHTa 06 UMEIOLLIEMCS y Hero/Hee MCUXMHYECKOM PacCTPOMCTBE, MPUMEHSEMOM
JIEHYEHNN 1 BCEX MMEIOLLMXCS MEPCOHAsbHbIX PUCKax And notomcTtea. [poBeneH 0630p MMTepaTypbl, BKOHAA OTEHECTBEHHbIE N MHOCTPaHHbIE NCTOYHUKN.
Monck nuTepaTypbl OCYLLECTBAANCA MO KOYEBbIM CI0BaM, TaKUM Kak «reHeTVIKa», «MCUXMaTpris», «dTUHECKNE acneKTbl FeHEeTUHECKOro KOHCYNETMPOBaHNIS»,
«nicvxohapmMaxkoTepanus Npu 6epPeMeHHOCTN», «BIINSHME MCUXOTPOMHbIX NMPenapaToB Ha criepmartoreHes» ¢ uibTpaumen no A3blky (PYCCKUIA 1 aHIMIACKWIA)
N TUNy OOKyMeHTa. [MpencraBneHbl ABa COOCTBEHHbIX KIMHMHYECKMX HabmogeHus. Llenbto cTarbn SBASETCA Pa3HOCTOPOHHUN aHanmM3 STUHECKNX acnekToB
KOHCY/IETMPOBAHUSA NCYXMATPOM ML, C NCUXMHECKVIMI PACCTPOMCTBAMM MO BOMPOCaM MAaHNpOBaHNS 6epeMeHHOCTU.

KrtoyeBble cnoBa: reHeTUHECKOE KOHCYIBTUPOBAHME, STUHECKIE aCTeKTbl KOHCYSBTUPOBaHWS, MaHNPOBaHVe AETOPOXIAEHNS, NCUXOTPOMHbIE NMpenapaThb!
><] Onsa koppecnoHaeHuuu: TatbsiHa AnekceesHa MaHaeBa

SikoBneBckuiA Npoean, A. 1, K. 25, . Apocnasnb, 152280, Poccus; manaeva002@gmail.com

Cratbsi noctynuna: 13.11.2024 Ctatbsi npuHaTa K nevatu: 05.12.2024 Ony6nukoBaHa oHnaiiH: 23.12.2024
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Modern possibilities of psychopharmacology, medical and  those treating their existing mental disorder critically, are

psychological support, rehabilitation of people with mental
disorders reach the level with a desire for a high quality of
life, including such aspects as maintaining working capacity,
a possibility of full-fledged independent functioning, and
building personal and intra-family relationships. The issue of
childbearing potential becomes relevant as well.

In recent years, more and more patients with various
mental disorders have turned to a psychiatrist for
advice, planning to conceive a child, wanting to know
the existing risks for themselves and for their future
children and the possibilities of reducing the risks.
In this article, the issues of counseling by a psychiatrist
of patients with preserved critical abilities, including

discussed.

It is well known that most mental disorders have
a hereditary component in their etiology. Despite the fact that
a significant number of mental health professionals believe
that mental disorders are genetic in nature, most patients
report that psychiatrists have never discussed ethical issues
of psychiatric genetics with them. This contrasts with the data
that in the families of a large number of patients there were
questions related to genetics of mental disorders, and that
almost half of the patients were worried about transmission
of a mental disorder to their offspring [1]. Consultation of
patients on the issues of psychiatric genetics should be
aimed at providing accessible information about the genetic
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risk of mental disorders, at communicating theses about their
multifactorial polygenic nature, and eliminating misconceptions
about the causes of their occurrence [2]. The same variations
in the number of copies of genes can occur in different mental
disorders, i.e. variations in a number of copies of genes
predispose to a number of neuropsychiatric disorders [3].
Multiple single nucleotide polymorphisms rather emphasize the
tendency to neuropsychiatric diseases than being a marker of
a specific disease [4]. The phenotypic consequences of single
nucleotide polymorphisms depend on the genetic background
of the individual. Since mental illnesses are multifactorial
and polygenetic, it is impossible to talk about a high risk
of mental disorders in a patient based only on the data of
genetic testing. The circumstance should be stressed while
communicating with patients and their families. It is necessary
to show incompleteness of genetic knowledge to date, as well
as make it clear to patients that quantitative data on the risk
of developing mental disorders obtained in epidemiological
studies cannot be extrapolated to the personal risk of
developing psychopathology in the patient, his relatives and
planned children [5]. After all, individually, the most common
genetic variants have an extremely insignificant effect size for
development of mental disorders [6].

The European Psychiatric Association’s policy document
on ethical aspects of communication with patients and their
families (Carpiniello B, Wasserman D, 2020) postulates the
following key rules for psychiatrists in genetic counseling.

— Take special care while communicating with patients
and families about genetic risks and provide updated
information on the current state of affairs in this area.

— Make it clear that modern genetic knowledge is still
incomplete, as it is an evolving scientific field and future
results may change our existing ideas.

— Remember that disclosure of the results can cause
negative and destructive effects not only in patients,
but also in other family members.

— Discuss with the patient the possibility of sharing
genetic information with family members and obtain
explicit consent to disclosure of this information.

— Counselors should consider ethical implications of
disclosing genetic information and complexity of the
psychological consequences and be prepared to offer
psychotherapeutic support as part of the counseling
process.

— Genetic counseling on the issues of planning of
family and abortions should include all the information
necessary to help patients make decisions; in these
cases, psychiatrists should treat values and decisions
of patients with special respect [7].

In addition to genetic predisposition, factors associated
with adverse environmental influences are definitely essential in
the development of mental disorders, which must be taken into
account and discussed when advising patients on childbearing
planning, since some of these risks are maodifiable. Epigenetic
mechanisms imply that certain genes can either manifest
under the influence of external causes, or be suppressed
in the process of ontogenesis. It depends on many factors
whether the alleged inherited genetic disorders of offspring will
manifest or not. An important role is played by living conditions,
environmental problems, poor nutrition, physical inactivity,
stress, and disharmonious upbringing. Thus, the social status
and psychological microclimate of the family are important. The
latter is vulnerable in the presence of a mental disorder in one
or both parents, possibility of financial and other support from
relatives and other surroundings.
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An increased likelihood of developing a mental disorder
may also be due to medical and biological influences, the
effect of damaging factors on gamete, embryo, and fetus.
For example, the use of alcohol, cannabinoids and other
psychoactive substances by future parents and smoking will
significantly increase the risk of psychopathology in offspring.
It is necessary to discuss the unequivocal exclusion of these
harmful effects with patients. However, drugs can produce
a damaging effect as well. It is difficult for a doctor to
decide on withdrawal of a drug by a woman while planning
pregnancy in order to prevent a risk to the health of the
fetus or newborn (the danger of the formation of congenital
malformations, pre- and neonatal complications, etc.).
Psychotropic drugs can penetrate through placenta and have
an adverse effect on the fetus. The constant use of drugs by
a pregnant woman can lead to drug dependence of the fetus
and ultimately to withdrawal syndrome in a newborn [8].

There are three classes of teratogenicity of psychotropic
drugs: class A — teratogenicity in animals is absent, there
are no studies of the risk of teratogenicity in humans or
teratogenicity in animals has been established, but is absent
in humans; class B — teratogenicity in animals has been
established, there are no studies of the risk of teratogenicity in
humans or there are no studies of the risk of teratogenicity in
both animals and humans; class B — teratogenicity has been
proven, but the benefits associated with prescribing drugs
sometimes exceed the risk (for example, in a life-threatening
situation) [8].

Obviously, psychotropic drugs taken during conception and
pregnancy would increase potential prenatal risks to the fetus.
Thus, withdrawal of the medications is desirable. However,
when choosing such an alternative (the proportion of benefit
to the mother and potential risk to the child), it is necessary to
take into account a number of other circumstances, including
the influence of the mother’s mental state on her quality of
life, the ability to carry out pregnancy and take further care of
the newborn, as well as the possibility of a negative impact of
severe mental state of the mother during pregnancy on the
fetus development. The issue of the use of psychotropic drugs
during gestation should be solved individually after careful
consideration of the benefit/risk of pharmacotherapy and its
absence. When choosing therapy for pregnant women with
chronic mental disorders in stable remission, it is recommended
to take into account, in particular, the frequency of previous
episodes, age, family situation, and the possibility of providing
care to a newborn in case of relapse in the mother [9].

Another aspect that requires discussion and an informed
decision is the use of psychotropic drugs by the future father.
Many psychotropic drugs produce undesirable effects on sexual
function, spermatogenesis and ejaculate quality. In January
2024, the safety committee of the European Medicines Agency
(EMA) recommended precautionary measures regarding the
potential risk of neurodevelopmental disorders in children
born to men who took valproate. In the UK, the Medicines
and Healthcare Products Regulatory Agency (MHRA) has
introduced stricter precautions, warning against prescribing
valproate to people under 55 years of age [10]. The use of
selective serotonin reuptake inhibitors (SSRIs) is common
among men of reproductive age. There are studies indicating
a decrease in sperm parameters among men taking SSRIs:
an increase in the number of single-strand and double-strand
breaks in the DNA molecule. There is also a drop in sperm
concentration and motility [11]. Other antidepressants that
regulate serotonin, norepinephrine and/or dopamine levels in
synapses may have toxic effects similar to SSRIs, but most
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of them have not been studied as far as this subject goes.
Most antipsychotic drugs contribute to an increase in prolactin
levels, a decrease in testosterone levels and cause side effects
related to sexual function [12]. For some drugs, the effect of
their administration on sperm quality has not been sufficiently
investigated. In order to avoid an increase in risk factors for the
fetus, it is advisable for the future father to stop taking drugs
for about three months before the planned conception, since
during this period the ejaculate indicators practically return to
their initial values. In the studies of Tanrikut S, improvement in
sperm quality was observed 1-2 months after drug withdrawal
[13]. However, when making such a decision, it should be
borne in mind that in many cases the risk of deterioration of
a man’s mental state increases, exacerbation of symptoms in
chronic mental disorder, which will certainly negatively affect his
health and quality of life, may entail a more or less significant
change in social status and working capacity, cause financial
problems and generally worsen the psychological climate in
the family.

When consultation is looked for by one of the spouses,
the issue of informing the partner is difficult from an ethical
point of view. The right of patients to confidentiality of data
concerning their health in general and mental health in particular
is recognized by law. However, in case of pregnancy planning,
there is the following opinion: the patient’s family members
should be informed about genetic and other risks (for example,
those associated with taking psychotropic drugs), in possible
development of a disease in relatives, and burdening relatives
with caring for a family member at risk of developing a mental
illness [14]. However, it is worth considering that within the
family, this information can provoke conflicts, which in turn is
an epigenetic risk.

The patient’s right to receive personal information about
his diagnosis is generally recognized [15]. At the same time,
patients have the right not to know about their diagnosis if they
do not wish to do so.

The “right not to know” should be applied ethically to
stigmatization-related disorders [16]. However, when the
patient/patient seeks advice on planning the conception of
a child, it becomes necessary to more clearly identify his/
her mental health problems and estimated prognosis of his/
her further development. If the patient is ready to discuss all
these issues, the specialist should competently approach their
disclosure. It is necessary to assess whether the patient feels
comfortable enough, whether he is in an acute condition or
experiencing serious worries at the moment. It is important
to take into account the cultural aspect, which also plays an
important role. The specialist should find out how well the
patient is familiar with the nature of mental disorders, their
determinants, the contribution of genetics to the disease
[17], based on the data obtained, provide information and
hold discussions, respond sensitively to patients’ emotions in
connection with the news they receive, respond to individual
needs, providing additional opportunities to discuss the
problem and related issues [18].

Here are some clinical observations.

CLINICAL EXAMPLES

Observation 1

Male, 36 years old. Diagnosis: bipolar affective disorder type I,
drug-induced remission.

Higher education. He works as a programmer, has a good
income, but changes jobs every year.

He neither smokes nor drinks alcohol.

He has been married for 10 years, and has been raising
a 9-year-old daughter. Family relations are currently stable and
trusting.

There is a history of psychopathology hereditary burden,
recurrent depressive disorder in his sister.

The patient has been under supervision of a psychiatrist
for five years (since the age of 31), episodes of moderate
depression are noted annually, mainly in autumn and winter,
lasting about a month, phase inversion was recorded twice,
hypomanic episodes lasting for about two weeks. During the
last year, pharmacological remission has been observed, two
weeks ago he canceled treatment independently as he was
planning conception of the second child.

His wife does not have chronic mental disorders,
she previously contacted a psychotherapist about an
anxiety-depressive state associated with an adaptation disorder,
currently has no complaints, does not take psychotropic drugs.
He works in the civil service, has a stable income. The spouse
is aware of her husband’s existing mental disorder and the
treatment he is receiving.

The 9-year-old daughter is studying in the 3rd grade of
secondary school. She had no mental health problems at
preschool age. While studying in the 1-2 grade, she needed
psychological support due to emotional and behavioral
disorders, including problems of interaction with her father,
partly due to his unstable mental state.

They required a consultation to discuss reproductive plans.
The patient and his spouse wanted to ask if it was possible to
inherit the father’s mental disorder, and discuss the benefits
and risks of canceling supportive treatment.

During the conversation with the patient and his wife, the
attending physician identified existing genetic risk factors,
given that BAR refers to endogenous mental disorders
and there is a hereditary burden in the patient. However,
the impossibility of unambiguous prediction of risks for
a particular child was emphasized, the multifactorial polygenic
nature of mental disorders and the importance of epigenetic
factors were explained. When deciding on the birth of the
second child in this family, it is necessary to keep in mind
the uncertain prognosis regarding further development of
a mental disorder in the father, possible difficulties associated
with raising a child, given the psychological problems that
have already arisen in the eldest daughter. Financial and
economic difficulties may also arise due to the unstable
labor potential of the patient. The main issue discussed at
the consultation concerned modifiable risk factors related
to the use of psychotropic drugs by the father. Considering
that the patient had independently stopped maintenance
therapy before the consultation, a joint decision was made
not to resume taking drugs for three months. The attending
physician explained the high probability of deterioration
of the patient’s mental state, and made an observation
plan with an increased frequency of visits. The patient’s
condition destabilized after a month, and it was necessary
to resume psychopharmacotherapy. The final decision on the
conception of a child is made by the family independently,
taking into account all the risks and a variety of personal
motivations (cultural, social, etc.).

Observation 2
Female, 28 years old. Diagnosis: recurrent depressive disorder.

Higher education. She works as a self-employed math tutor.
She doesn’t smoke. She does not drink alcohol.
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Married for three years, no children. She has a friendly
relationship with her husband, but there is not enough trust.

Heredity is not psychopathologically burdened.

He has been observed by a psychiatrist for four years,
there were two depressive episodes with a pronounced
anxiety component that required observation in a day hospital
of a psychiatric clinic. During the year, the condition is stable,
remission is of good quality, and supportive treatment is
provided.

She applied for a consultation in connection with pregnancy
planning. She is observed by a gynecologist and endocrinologist
for pituitary microadenoma, hyperprolactinemia. Hormonal
therapy is being provided, including that aimed at preparing
for pregnancy.

It is known that her husband has a higher education and is
stably employed. The family is financially secure.

The patient categorically refuses to tell her husband
about her mental health problems and that she is taking
psychotropic drugs, believing that he will not be able to
understand her problems and intra-family conflicts will arise.
From an ethical point of view, the issue of whether it is
necessary and possible for the attending physician to inform
the father of the unborn child about all the risks identified in
this article is difficult and debatable. The patient’s reproductive
plans are clearly outlined, preparations for pregnancy are
being carried out under the supervision of a gynecologist, the
only relevant question for her sent to a psychiatrist concerned
the assessment of the benefits/risk of withdrawal/continuation
of psychopharmacotherapy. Despite the assumed high
risk of relapse of depression, taking into account all the
circumstances, a joint decision was made to gradually cancel
medications and increase the frequency of visits to the
attending psychiatrist. The pregnancy occurred two months
later. Remission persisted until 22 weeks of gestation. In the
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Treatment of rheumatoid arthritis is a complex and time-consuming process that does not always lead to significant results both due to poor effectiveness
of drugs and drug toxicity. It means we need to search for new pharmacological targets to influence the pathological process, one of which is inhibition of
proteinase-activated receptors 2 (PAR2 receptors) activity. In 2016-2019, synthesis of low-molecular-weight antagonists of PAR2 receptors belonging to
4,5-dihydroisoxazole-5-carboxamide derivatives was carried out, and in 2023 their anti-inflammatory efficacy was examined using the formaldehyde edema
model. The most effective laboratory RO04 compound was tested on a model of autoimmune pristane-induced inflammation in rats. During treatment of chronic
inflammation in rats, R004 inhibited significant development of edema of feet, damage to small joints, and specific changes in the formula of white blood, and
according to biochemical blood test led to normalization of liver and kidney functions and energy metabolism. R004 turned out to be more effective and safer than
the comparator drugs such as diclofenac sodium and dexamethasone.
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NMPOTUBOPEBMATUYHECKAS AKTUBHOCTb NPOM3BOAHOIO 5
AMUIA 3-UMNOA30J1-SBAMELLIEHHOW-4,5-0UTMAPON30KCA30JIKAPEOHOBOW KUCTIOTbI —
MHIMBUTOPA NPOTENHA3A-AKTUBUPOBAHHOIO PELIEMTOPA Il TUNA

B. H. ®egopos’?, M. K. Kopcakos', A. A. LLiethes'?, O. B. Mpeuviwesa’?, B. M. Boosuderko?, H. H. Bombxud2 5 H. A, CmupHoB?, A. A. Xoxsiosa®,
A. B. ApumHos?®

' SipocnaBCKwiA rOCYAAPCTBEHHbIN Nefarornieckuii yHusepeuteT um. K. [, YiumHckoro, Spocnasnbe, Poccrst
2 flpocnaBckmii rocylapCTBEHHbIN MEAULIMHCKUI YHUBEPCUTET, Spocnassb, Poccus

3 [POOHEHCKMIA rocyAapCTBEHHbIM MEAULIMHCKIMIA YHUBEPCUTET, MpoaHo, Benapych

4 Poccuinckuin yHuBepcuTeT MeauumnHbl, Mocksa, Poccust

JleYeHvie PeBMATOMIHOrO apTpuUTa SBASETCS CHOXKHBIM W ANMTENbHBIM NPOLECCOM, HE BCerfa MPYBOASLLMM K 3HaYMMbIM pe3ynsTaTaM Kak B CreacTBue
HefoCTaToO4HON 3PPEKTUBHOCTU MpenapaToB, Tak M WX NEKapCTBEHHOW TOKCUMYHOCTW AN YenoBeka. OTO AVKTYET MOWUCK HOBbIX (hapMakonorn4eckmx
MULLEHE BO3OENCTBMSA Ha MaTONOrMHYECKUA MPOLECC, OAHOM M3 KOTOPbIX sBNSeTCH 6nokafja akTVBHOCTV MpPOTerHa3a-aKTUBMPOBAHHBIX PELEenTopoB
2 tvina (proteinase-activated receptors, ) — PAR2-peLenTopoB. B TeuveHne 2016-2019 rT. 6bin OCYLIECTBAEH CUHTE3 HWU3KOMONEKYNSPHbLIX aHTarOoHUCTOB
PAR2-peuenTopoB, OTHOCALIMXCS K MPOM3BOAHbIM 4,5-auruapondokcadon-5-kapbokcammaa, a B 2023 . Gbina [okadaHa VX MpOTUBOBOCMANUTENbHAs
a(PheKTMBHOCTL Ha Moaenn hopManMHOBOro oteka. Hanbonee aththekTBHOE coeavHeHne ¢ nabopatopHbiM Wwndpom RO04 6bi1o UCMbITAHO Ha MoZenu
ayTOVIMMYHHOIO BOCMaNIeHUs! Y KPbIC, BbI3BAHHOIO MPUCTaHOM. MpuMeHeHre coepuHerns RO04 B Tepani XPOHMHECKOrO BOCTANEHNS Y KPbIC MPENsTCTBOBANO
3HaYMMOMY Pas3BUTUIO OTeKa CTOM W MOPaKEHUIO MENKVX CYCTaBOB, MPEedynpeXxaano creumduyeckme n3MeHeHnss opmynbl 6enoit KpoBu, a no AaHHbIM
BUNOXUMUHECKOTO UCCNEAOBaHNS KPOBM MPYBOAMAO K HOpManM3auum yHKUMIA NEYeHN 1 NMoYeK 1 aHepreTuyeckoro obmeHa opraHnama. CoeapHerve RO04
okaganoch 6onee ahPeKTUBHO 1 6e30MacHoO, YeM NpenapaThl CPaBHEHUS AVKNO(EHaK HATPUS N EKCAMETA30H.

Knioyesble cnosa: pesmarongHbint aptpuT, PAR2-peLenTopsl, MpUcTaH, ayToMMMyHHOE BOCManeH1e, NponseoaHoe 4,5-Anrnapon3okcason-5-kapbokcammaa

CobniofieHne 3TUYECKUX CTaHOAPTOB: WCCNEOOBaHVE BbINOHEHO C COOMIOAEHMEM BCEX 3TUYECKMX CTaHAAPTOB, PEKOMEeHOOBaHHbIX B Poccuiickoi
depepaumn. B kadecTse TeCT-CUCTEMbI Obl BbIOPaHbI KPbIChI, KaK MUHMMATBHO YAOBMNETBOPSIOLLIE MO CBOVM XapaKTEPUCTUKAM XUBOTHbIE 15 BO3MOXHOCTM
NPOBEefEeHNS SKCNepUMeEHTa: [OCTATO4HbIA pa3Mep Nan Ans yaobcTea M3MepeHUii N BO3MOXHOCTb 3abopa HeobXoaMMOoro Ans UccnefoBaHus obbema KpoBy.
JKMBOTHbIE copepXKannch B KETKax [4OCTaTOYHON Molaam 1 ¢ CBOEBPEMEHHOW CMEHON noacTuna (2 pasa B Hefento). XK1BOTHbIM 0becnedeH CBOOOAHbIN
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[OCTyN K Boge 1 nuwe, 12-4acoBol LMK CMEHbI OCBELLIEHNS!, ONTUMaSTbHblE TemMnepaTypa 1 BNaXkHOCTb, HabMoAeHe MMLUEH3MPOBAHHOMO BeTeprHapa. XoTa
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1CCNenoBaHNIO Ha »KNBOTHbIX MPeALLIEeCTBOBaIM UCCNefoBaHvs npenapata in vitro. MNpoBefeHa oLeHKa MOLLHOCTY UCMOMb3YeMblIX CTATUCTUHECKNX TECTOB, YTO
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Rheumatoid arthritis (RA) is an incurable immune-mediated
inflammatory disease with a multifactorial etiology, which affects
up to 1.0% of the world’s population [1], with its prevalence
being increased with age. According to official statistics, more
than 300 thousand patients with RA were registered in Russia in
2017 [2]. Its progression leads to joint deformities, destruction
of cartilage and bone tissue and subsequent disability.

Currently, treat-to-target (T2T) has been established as
a guiding principle for the treatment of RA [2, 3]. It does not
recommend any specific drugs, but only gives general treatment
recommendations. The primary therapeutic goal for RA is to
achieve remission [2]. For this purpose, several classes of
drugs are used such as disease-modifying anti-rheumatic drug
(DMARDs), which constitute an extensive group of synthetic
and biological drugs that have a common ability to influence
the pathogenetic mechanisms of RA; glucocorticoids, which
are recommended to be used in combination with DMARDSs,
and nonsteroidal anti-inflammatory drugs used to relieve acute
and chronic pain [4].

Treatment of rheumatoid arthritis is a long process, and the
drugs used to treat it are far from being safe and significantly
effective. In average, 20-50% of patients are forced to
discontinue therapy due to lack of efficacy or intolerance to
prescribed medications [5]. Therefore, there is an urgent need
to develop new pharmacological targets, which would increase
the effectiveness and reduce the toxicity of the drugs used.

One of the promising therapeutic targets includes
proteinase-activated receptors (PARs). They belong to the
class of G-protein-coupled receptors (GPCRs). Irreversible
activation by proteases is the specific feature of these
receptors. Discovered in the 1990s, 4 forms of PARs (PART,
PAR2, PAR3 and PAR4) are expressed on the cell membrane
of almost all organs and systems and regulate numerous
physiological functions, including contraction of smooth muscle
cells, sensitivity to pain, release of lipid mediators, cytokines,
and neuropeptides. Activation of PAR2 is associated with
clinical manifestations in the form of inflammation, swelling,
and pain. They are expressed in immune cells of both the
innate and adaptive immune systems and play an important

role in the development of a wide range of diseases [6]. Their
activation contributes to the occurrence of inflammation,
fibrosis and proliferation of connective tissue. Experiments
have demonstrated that inhibition of PAR2 activity prevents
the development of RA pathogenesis and positively modifies
the course of the disease [6]. The drugs that inhibit PAR2 are
searched in the following directions: indirect blockade of PAR2
activity; creation of monoclonal antibodies; search for PAR2
inhibitors among peptide compounds; and synthesis of low
molecular weight inhibitory compounds. The last direction is
the most perspective one [7].

During 2016-2019, synthesis of low molecular weight PAR-2
antagonists related to 4,5-dihydroisoxazole-5-carboxamide
amide derivatives was done. The work was based on preliminary
mathematical prediction of pharmacologically significant
properties of a large number of multinucleated derivatives of
imidazole, isoxazole and oxazole with a wide structural diversity.
The antagonistic activity of the compounds with respect to
PAR-2 was evaluated in vitro using the CHO cell line with
high expression of human PAR-2 [8]. Five most active P AR-2
antagonists, derivatives of 4.5- dihydroisoxazol-5-carboxamide,
the structure of which is shown in the figure, were investigated
in vivo on a formaldehyde edema model in various dosages. It
would allow to select the most active compound for testing on
a model of chronic autoimmune inflammation [9].

The aim of the study was to determine the potential
therapeutic efficacy of a promising compound from a number
of 3-imidazole-substituted-4,5-dihydroisoxazole carboxylic acid
amide derivatives on a model of autoimmune inflammation
in rats.

MATERIALS AND METHODS

A single subcutaneous injection of pristane into the base of the
rat tail in a volume of 0.1 ml [10], caused chronic inflammation
followed by pathological changes seen in white rats at early
stages of RA: a chronic recurrent process, typical histological
signs of joint damage, as well as development of specific
serological immune abnormalities can be observed [10].
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Fig. The general formula of synthesized derivatives of 4,5-dihydroisoxazole-5-carboxamide

Table 1. Changes in paw volume in rats with pristane inflammation

Intervals Paws Intact animals Control animals Diclofenac sodium Dexamethasone R004
Right 193.6+9.9 194.3+8.3 203.2+13.0 196.7+7.9 188.0+8.1
Initially Left 196.5+9.7 198.6+9.9 201.7+9.2 201.0+5.9 194.8+7,.9
Average value 195.1+£5.9 197.4+6.7 202.4+7.7 198.8+4.9 191.4+5.8
Right 194.1+8.7 202.0+7.2 196.4+11.9 174.3+5.9*/*** 185.0+9.1
At 7 days Left 196.0+8.0 203.1+5.8 207.0+11.5 186.7+5.4"* 189.8+6.1
Average value 195.0+5.1 202.7+4.6 201.7+9.1 180.5+4.8%/**/*** 187.4+5.2"
Right 184.3+7.0 205.0+4.1*/** 202.8+13.7 170.2+5.2*/** 168.0+6.0"**
At 14 days Left 193.3+7.3 204.8+7.5 205.0+14.0 180.2+5.6"/** 178.2+7.7"
Average value 188.8+4.8 204.9+5.1*/** 203.9+8.1 175.1+4.5%//* 173.6+6.0"*
Right 191.3+5.0 209.0+4.6%/** 214.5+9.1* 177.4£5.0"/* 170.0+7.0"*
At 21 days Left 195.1+6.6 207.8+5.5* 209.3+11.0 189.4+4.4*/* 182.8+7.7*
Average value 193.2+4.3 208.5+4.4*/** 211.9+8.0* 183.4+4.2*/*** 176.4+6.0"
Right 186.3+5.5 204.4+4.5*/** 208.6+8.8* 184.5+6.2*/*** 175.0+6.0"
At 28 days Left 190.3+5.3 200.6+6.5 203.8+8.8 194.1+5.4 185.2+7.0
Average value 188.3+4.7 202.7+4.8*/** 206.2+7.2 189.5+4.6"* 180.1+5.6™*

*) significant difference from baseline (in dynamics)
**) significant difference from intact ones
***) significant difference from control one

The experiment was carried out on 50 white mongrel rats
with a mean weight of 180-220 g, kept at a temperature of 22
+ 2 °C, humidity of 55 + 5%, in a 12/12-hour light cycle, with
unlimited access to food and water. All animals were divided
into 5 groups with 10 rats in every group: intact animals in the
first group; control animals (rats were injected with pristane and
saline solution) in the second group; rats of the third group
were injected pristane + diclofenac sodium at a dose of 5 mg/
kg [11]; rats of the fourth group were injected with pristane +
dexamethasone 1 mg/kg [10]; animals of the fifth group were
injected with pristane + R004 10 mg/kg. The duration of the
experiment was 28 days; on a daily basis, dexamethasone
and physiological solution, diclofenac sodium and R004 were
administered s/c and intragastrically respectively. Dynamic
examination of the animals was carried out 5 times: at baseline
and on the 7th, 14th, 21st and 28th days of the experiment.
The following parameters were studied: the volume of the
affected foot using digital anhydrous plethysmometer PH1901
(Russia), the width of the articular slits using digital X-ray of
the lower extremities (on day 28 only) [12], rectal temperature,
general blood test, biochemical values (total protein, aloumins,
globulins, glucose, triglycerides, total cholesterol, AIAT, AsAT,
total bilirubin, GGT, alkaline phosphatase, creatinine, urea).

The results were statistically processed using the Biostat
program. Every value determined in various experiments
was 6-10. The Student’s t-test (in the presence of a normal
distribution) and the Mann-Whitney U-test was applied to
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the comparison of the values between groups, whereas the
Student’s T-test with a Bonferroni adjustment was used in
case of multiple testing. Reliability of intra-group differences
was determined by the Student’s paired t-test. The differences
were considered significant at p < 0.05 [13].

THE RESULTS OF THE SURVEY AND THEIR DISCUSSION

Changes of rectal temperature and paw volume of animals, as
well as the width of the interarticular gap of their feet are the
investigated values that most specifically reflect the process of
inflammation in rats.

In the intact group, there was an unreliable change in the
volume of feet throughout the experiment (Tab. 1). At 14 days
after pristane injection to white rats, the volume of the right foot
and the average value of both feet were significantly increased
from baseline by 5.5% and 3.8% respectively. On the 21st
day of the experiment, the volume of both feet significantly
increased from baseline: by 7.6% for the right one, by 3.1%
for the left one; on the 28th day, the volume of the right foot
and both feet remained significantly increased by 5.2% and
2.7%, respectively. In relation to healthy animals, foot volume
in rats was significantly increased by 6.5-11.2% on days 14-28
of pristane inflammation.

When treating rats with diclofenac sodium, a significant
increase in foot volume (right and average) by 5.6% and 4.7%
from baseline occurred only on the 21st day of the experiment.
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Table 2. Width of the interarticular foot slits in rats with pristane inflammation

Group Tarsometatarsal Metatarsal-phalangeal Interphalangeal
Intact animals 0.266+0.008 0.283+0.011 0.228+0.018
Control animals 0.236+0.004* 0.251+0.007* 0.204+0.008
R004 0.240+0.004"/*** 0.256+0.011 0.226+0.007**/****
Diclofenac 0.213+0.010*/* 0.247+0.006" 0.198+0.014
Dexamethasone 0.223+0.010" 0.230+0.014~ 0.202+0.09

*) significant difference with the intact ones

**) significant difference with the control one
***) significant difference with Diclofenac

**4) significant difference with Dexamethasone

On day 28, the volume of feet in rats became normal from
baseline, but the right foot became significantly more voluminous
(+12%) than in intact animals. No increased foot volume was
seen in rats treated with dexamethasone. Starting from the 7th
day of the experiment and until the end, there was a significant
decrease in foot volume by 9.4-13.4% from baseline and by 9.3-
16.6% in relation to the control group. No significant increase in
foot volume was seen when R004 was administered to animals,
and, moreover, the paw volume of treated rats was significantly
lower by 7.5-18.7% than in the control group and, at the same
time, did not differ from those in the intact group (Tab. 2).

The experiment showed that when administered to animals,
chronic inflammation is developed, which is accompanied by
swelling of paws. Diclofenac sodium reduced (but did not
completely prevent) severity of the inflammatory process; its
therapeutic effect was more pronounced in the first three weeks
of the developing process, and then slightly decreased (against
the background of its administration, there was a significant
increase in the volume of the rat’s right paw on day 21 and
a significant increase in its volume relative to intact animals on
day 28). Dexamethasone completely blocked the inflamsnmatory
edema significantly reducing the volume of rat paws both in
comparison with the baseline and in relation to intact control
on days 4 and 14 of the experiment. This may be evidence of
dexamethasone myopathy due to impaired synthesis of muscle
proteins. Treatment of rates with RO04 was optimal: in animals,
there was no significant increase of foot edema, both when
compared with baseline and in relation to healthy rats.

Modeling of autoimmune inflammation with pristane caused
damage to the joint tissue of white rats, one of the manifestations
of which was an X-ray change in the width of the articular gap
(Tab. 2). It significantly decreased by 11.1% in the prematarsal-
metatarsal joints and by 11.3% in the metatarsal-phalangeal
joints; in the interphalangeal joint, the narrowing was observed
as a trend (-11.5%). In this case, diclofenac sodium did not
exert any therapeutic activity: the width of the articular gap
in the metatarsal-phalangeal and metatarsal-phalangeal joints
changed almost to the same extent as in the control group
(-12.7% and -13.2%), and in the premaxillary-metatarsal joint,
there was even a deterioration: the width of the interarticular
gap was significantly decreased not only in relation to intact
animals (-20%), but also in relation to control ones as well
(-9.7%). Dexamethasone also had no therapeutic activity: the
width of the articular gap significantly decreased by 16.4%
in the prematarsal-metatarsal joint and by 18.7% in the
metatarsal-phalangeal joints, and in the interphalangeal joint,
narrowing of the articular gap was observed as a trend

(-11.4%). Administration of R004 reduced the degree of
narrowing of the articular gap significantly by 9.8% in relation
to healthy animals, this occurred in the pre-metatarsal joint only.
At the same time, changes in the width of the articular gap in

the metatarsophalangeal joint did not reach the level of reliability
(-9.5%), and they were absent in the interphalangeal joint. It
was significantly wider by 10.8% in relation to the control group
and by 11.9% in relation to the dexamethasone group.

Thus, experience has shown that with pristane inflamsmation,
damage to the articular surfaces occurs. Diclofenac sodium
and dexamethasone proved to be ineffective; R004 partially
prevented the damaging effect of pristane on articular tissue.

Measurement of rectal temperature in white rats turned out
to be a less informative indicator: its changes in all the studied
groups did not actually differ from those of intact animals.

Blood test in animals allowed measurement in dynamics:
before the initial injection of pristane and on the 28th day of the
experiment. In the intact control group, an elevation in the white
blood cell count was observed during the experiment, but only
eosinophils and monocytes were significantly increased by 51%
and 80% respectively. After administration of pristane, the qualitative
picture did not change for most of the studied values, only two
values significantly differed from those in the intact control group:
there was a 2.5-fold increase in neutrophil count from baseline
(p 0.05), and lymphocyte count decreased by 35% (Tab. 3).

While using diclofenac sodium, there was an even greater
increase in neutrophil count (4 times compared to baseline, p
0.05), whereas lymphocyte count in blood decreased almost
twice (p 0.05). Additionally, basophils were no longer detected
in blood. When using dexamethasone, there was a tendency
to a low number of neutrophils (their content increased in other
groups), the content of neutrophils increased 4 times, but the level
of lymphocytes dropped 20 times. Basophils and eosinophils
were not detected in blood any longer. R004 leveled drug-induced
blood changes: none of the investigated values was changed
in a reliable way. Qualitative differences between animals of this
group and intact rats consisted in a tendency to a decreased
number of basophils and lymphocytes, and significant quantitative
differences were determined for lymphocytes only: WBC content
in RO04 group in relation to intact animals was 36.2% lower
though the baseline content was almost the same (Tab. 3).

Thus, a significantly high neutrophils and low lymphocytes in
the control group of rats indicate that the immune system was
affected. Unlike with reference drugs, therapeutic use of R004
neutralizes these processes to some extent. With diclofenac
sodium, these changes were aggravated (monocytes and
basophils were added to the drop in lymphocyte content), and
dexamethasone itself had a significant immunosuppressive and
lymphotoxic activity, contributing to an even greater change in
the investigated parameters.

Analyzing the data obtained with respect to red blood,
it can be noted that the administration of pristane produced
practically no negative effect on its values.

Metabolism of proteins, fats and carbohydrates.
Pristane causes a disturbed balance of protein metabolism.
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Table 3. Changes in white blood values (x10%1) against the background of pristane inflammation

Values Intervals Intact animals Control animals Diclofenac sodium Dexamethasone R004
WBG initially 7.40+0.71 8.08+0.77 7.41£1.52 8.51+0.91 8.29+1.01
28 days 9.32+1.12 9.20+1.67 9.80+1.82 7.88+1.92 9.01+1.12
Basophils initially 0.008+0.001 0.015+0.007 0.018+0.006 0.017+0.008 0.024+0.010
28 days 0.032+0.014 0.022+0.008 O*/x /= 0*/* /= 0.006+0.006
Eosinophils initially 0.098+0.016 0.137+0.046 0.114+0.036 0.067+0.031 0.144+0.048
28 days 0.148+0.016* 0.152+0.031 0.178+0.038 0*/**/*** 0.188+0.042
Neutrophils initially 1.62+0.45 1.95+0.45 1.63+0.25 1.76+0.21 2.34+0.55
28 days 2.12+0.43 4.80+1.02*/* 6.48+1.75*/** 7.05+1.57*/** 3.96+0.81
initially 5.32+0.85 5.48+0.89 5.30+1.49 6.05+1.19 5.30+0.56
Lymphocytes 28 days 6.22+0.88 3.55+0.36"* 2.88+0.56*/** 03/31;03 2 3.97+0.69**
Monocytes initially 0.368+0.105 0.493+0.135 0.348+0.088 0.620+0.105 0.486+0.125
28 days 0.663+0.110* 0.610+0.216 0.260+0.84**/*** 0.500+0.146 0.590+0.136
*) significant difference from baseline
**) significant difference from intact ones
***) significant difference from control one
Table 4. Effect of pristane inflammation on blood biochemical parameters
Values Intact animals Control animals Diclofenac sodium Dexamethasone R004
Total protein g/I 70.63+1.05 70.50+0.45 57.90+2.64* 66.67+2.16 70.20+0.71
Albumins g/I 36.25+0.31 34.00+0.90 30.20+0.31* 31.33+2.31 35.40+0.90
Globulins g/I 34.38+0.81 36.50+0.55 27.00+0.81* 35.34+2.01 34.80+0.78
Albumins/globulins 1.08+0.04 0.93+0.04* 1.19+0.06"* 0.87+0.07* 1.02+0.04
Glucose mmol/I 9.10+0.09 8.22+0.15* 8.81+0.13** 9.73+0.61** 9.05+0.30*
Triglycerides 0.44+0.05 0.57+0.07 0.68+0.17 2.30+0.25%/** 0.51+0.06
Glucose/triglycerides 20.70+1.41 14.42+1.12* 12.96+1.56* 4.23+1.02*/* 17.75+1.18*
Total cholesterol 2.86+0.09 2.19+0.08* 2.57+0.12** 2.50+0.29 2.39+0.26
AIAT 43.25+5.30 43.08+3.32 64.30+10.30 80.50+15.30%/** 47.75+2.80
AsAt 93.25+5.07 126.58+8.03" 117.50+11.07 150.17+18.96* 105.12+1.64**
Total bilirubin 1.93+0.07 1.88+0.06 2.07+0.09 1.95+0.04 2.14+0.09
GGT 4.00+0.00 4.00+0.00 4.00+0.00 7.33+1.20* 4.00+0.00
Creatinine 30.75+0.30 34.83+0.80" 33.80+1.00* 26.00+2.30** 33.75+0.60"
Urea 3.43+0.18 3.46+0.11 4.30+0.16* 4.45+0.18" 3.81+0.08
Alkaline phosphatase 74.75+£17.65 73.17+8.62 103.40+16.60 225.00+76.85 97.40+3.67

*) significant difference with the intact ones
**) significant difference with the control one

Despite the fact that the change in blood albumin and globulin
is trending, a significant decrease in the albumin/globulin index
(AHI) by 13.9% indicates a shift in protein synthesis towards
globulins, which structurally include antibodies that are essential
in autoimmune inflammation. A significant decrease in glucose
by 9.7% and cholesterol by 23.6% (decrease in the rate of
synthesis of steroid hormones and repair of cell membranes)
was observed as well. Against the background of a decrease
in glucose concentration and a tendency to increase the TG
content, the carbohydrate-fat index (CFl) significantly decreased
by 30% (the ratio of glucose and triglycerides). It shows the
body’s shift to “fatty” energy, which is more consumable in
terms of oxygen and energy substrates (Tab. 4).

Diclofenac sodium caused a uniform decrease in the synthesis
of both albumins and globulins, which may be associated with
the impaired liver function. A further decrease in the CFl by 37.4%
compared to intact animals occurred, demonstrating an increase
in the lipid component of energy balance. With dexamethasone,
dissonance increased in favor of globulin synthesis (a significant
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decrease in AHI by 19.5% in relation to healthy animals) and
a sharp decrease in CFl by almost 5 times, showing the body’s
shift to “lipid” energy (the effect of high doses of glucocorticoids).
The therapeutic administration of R0O04 stops changes in
metabolism of proteins, fats and carbohydrates that occur
against the background of pristane inflammation.

Functional biochemistry of the liver and kidneys. When
pristane was administered, there was a significant increase of
AsAT activity by 35.7% and creatinine content by 14% (Tab. 4). It
means that the liver and kidneys display an interest in developing
inflamnmatory process. There was only a significant increase
in blood creatinine (+9.8%) with R004, but to a lesser extent
than for the control group. When using diclofenac sodium in
sick animals, only blood creatinine (+9.9%) and urea (+25.4%)
significantly increased, indicating at a possible kidney damage.
The tendency to an increased activity of blood transaminases and
alkaline phosphatase, as well as to an increased concentration
of bilirubin, demonstrates liver function strain. Dexamethasone
showed a significant increase in the activity of AIAT by almost
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2 times, AsSAT by 1.6 times, GGT by 1.8 times and alkaline
phosphatase by 3.1 times (the latter p > 0.05), demonstrating
cytolysis of hepatocytes and developing cholestasis. A significant
increase of blood levels of urea shows a decrease in the
reabsorption function of the kidneys.

Thus, the experiment showed that with pristane
inflammation, liver and kidney damage is possible. R004
weakens this process, whereas diclofenac sodium and
dexamethasone enhance it.
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EVIDENCE OBTAINED DURING REAL WORLD DATA ANALYSIS: WHAT IT IS AND HOW WE FORM IT
Verbitskaya EV =, Kolbin AC
IP Pavlov First Saint Petersburg State Medical University, Saint Petersburg, Russia

The article is devoted to the pressing issue of using real world data (RWD) to prove effectiveness and safety of medical technologies. The authors consider the
advantages and limitations of this approach compared to traditional randomized clinical trials. According to the main provisions of the article, RWD complement
the results of clinical trials and make it possible to evaluate the effectiveness of drugs in everyday practice. Key stages of conducting RWD-based research are
described such as research design, selection and evaluation of data source quality, analytical methods, ensuring transparency and reproducibility. Modern tools for
planning and conducting RWD research are presented, for example, the HARPER protocol template, structured SPACE approach, and SPIFD data assessment
tool. The features and limitations of RWD are discussed, including their unstructured nature, omissions, and inconsistency. The importance of observing the
principles of transparency, integrity, and minimizing systematic errors when working with RWD is emphasized. There is a growing recognition of RWD by regulatory
authorities and a need to develop standardized approaches to obtain it. In conclusion, the authors emphasize that with proper application of the research
methodology, RWD can provide valuable information for decision-making in healthcare, complementing traditional clinical trials.

Keywords: real world evidence, real world research, databases, electronic health records (EHR), real world research design, reliability, reproducibility
Author contribution: Verbitskaya EV and Kolbin AS made an equal contribution to the preparation of the article.

P<] Correspondence shall be addressed: Elena Vladimirovna Verbitskaya
L'va Tolstogo Str., 6-8/1, Saint Petersburg, 197022, Russia; everbitskaya@internet.ru

Received: 19.11.2024 Accepted: 16.12.2024 Published online: 31.12.2024
DOI: 10.24075/medet.2024.028

OOKASATEJNIbCTBA, NMOJTYYEHHbLIE HA OCHOBE AHAJIN3A [AHHbIX PEAJIbHON KJTIMHUYECKOW
MPAKTUKN: HTO 3TO N KAK ®OPMUPYEM

E. B. Bep6uukas =, A. C. KonbuH
MepBblii CaHKT-MNeTepbyprekuin rocyAapCTBEHHDI MEAVLIMHCKNI YHUBEPCUTET UMeHW akagemuka . T1. Masnosa, CaHkT-MNeTepbypr, Poccus

CraTbsi nocesilleHa aKTyanbHOW TeMe WCMONb30BaHWS AaHHbIX peasibHOM KnHndeckor npakTvku (PKI) ans nonydeHvst nokasatenscTB ddeKTVBHOCTH
1 6e30MaCHOCTV MEAMLIMHCKIMX TEXHOMOrMIA. ABTOPbI PacCMaTpVBAIOT MPEVMYLLECTBA U OrPaHUYeHUst 3TOrO MoaxXoda MO CPaBHEHWIO C TPaaMLMOHHBIMN
PaHAOMU3NPOBaHHBIMA - KIMHUHECKUMM  UCTIbITaHNAMU. OCHOBHbIE MOMOXKeHWs cTaTbl: AaHHble PKIT JOMOAHSIOT pesynsTaTbl KAVHWUHECKUX WCMbITaHUi
11 NO3BONSIOT OLEHNTb 39 HEKTUBHOCTb NMPEnapaToB B YCIOBUSAX NOBCEAHEBHON NpakTuKu. OnmncaHb! KIloYeBble aTanbl NPOBEAEHNS UCCNEeN0BaHNA Ha OCHOBE
PKM: ansaitH nccnepnosanus, BbIGOP 1 OLEHKa KavyecTBa MCTOHYHMKOB AaHHbIX, aHANIUTUYECKME METOAbI, 0OeCneqeHe NPO3PaYHOCTM U BOCTPOM3BOLUMOCTM.
[MpencTaBneHbl COBPEMEHHbIE MHCTPYMEHTbI 1 NaHMPOBaHNA 1 NpoBeaeHns nccnenosannii PKI, Takve kak wabnoH npotokona HARPER, cTpyKTyprpoBaHHbI
nopxof, SPACE, nHCTpyMeHT oueHkn aanHbix SPIFD. O6cyxaatoTcss 0COOEHHOCTU 1 orpaHmndeHnst daHHbix PKI, Bkiodas mx HeCTPyKTYpPUPOBaHHOCTb,
MPOMNYCKN, HECOMNACOBaHHOCTb. 0A4EPKMBAETCS BXKHOCTb COOMIOAEHNS MPVHLMMOB MPO3PaYHOCTW, LEMOCTHOCTU Y MUHMMN3ALWMN CUCTEMATUHECKNX OLLMOOK
npu pabote ¢ fanHbiMK PKIT. OTMevaeTcs pacTyliee npuaHaHne LieHHOCTH aokasatenscTs PKIT perynsTopHbiMM opraHaMu 1 HeobXxoauMMOCTb pa3paboTki
CTaHOaPTU3MPOBaHHbIX MOAXOAOB K X MOMyYeHmo. B 3aktodeHre aBTopbl MOAYEPKMBALOT, HTO NPY NPaBUAbHOM NPUMEHEHU METOAONOMMN nccnenoBaHus PKI1
MOTYT MPEAOCTaBUTL LIEHHYIO MH(OPMAaLMIO AN MPUHSATUS PELLEHW B 30paBOOXPaHEHNI, LOMOMHSAS TPaAVLMOHHBIE KIMHUHECKNE UCTIbITAHMS.

KnioyeBble cnoBa: [oKasaTenbCTBa PeasbHON KIMHUHECKOW MPaKTUKK, WUCCNEeAOBaHUS peanbHOM KIMHUYECKON NpakTukK, 6a3bl AaHHbIX, SMEKTPOHHbIE
mMeavLvHckme kapTbl (OMK), ansaiiH nccnegoBaHnin peanbHOM KIMHNHYECKOM MPaKTUKK, AOCTOBEPHOCTb, BOCNPOV3BOAVMOCTL
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Randomized controlled clinical trials (RCTs) are considered real clinical practice, and the careful selection of study

the gold standard for obtaining pre-marketing evidence of
drug safety and efficacy. However, the life cycle of a medicinal
product certainly does not end after registration. Real world
data (RWD) expand and add to the knowledge [1-3]. When
making regulatory decisions, real world evidence (RWE) is
increasingly being taken into account. Real world evidence
is clinical evidence of the use, potential benefits, or risks of
medical technology application obtained from the analysis of
real world data [4]. The reasons why RWE is actively gaining
supporters are that classical clinical trials, especially RCTs, have
a number of following significant limitations and disadvantages:
1. Limited external validity. RCTs are often performed under

strictly controlled conditions that may not correspond to
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participants based on strict inclusion and non-inclusion
criteria does not reflect the diversity of real patients;
Insufficient representativeness. Many groups of patients
(e.g., the elderly, those with concomitant diseases, etc.) are
often excluded from RCTs, limiting applicability of the results
to broader patient populations;

Limited duration of observation. RCTs usually have
a relatively short follow-up period, making it difficult to
identify long-term effects and adverse events;

High cost and complexity. Conducting RCTs requires
significant financial and time costs, and complexity of
design and strict protocols can make it difficult to recruit
participants and complete the study.
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In addition to the above, evidence based on traditional
clinical studies can also be significantly influenced by ethical
issues, conflicts of interest, and publication bias.

In this regard, there is a growing need in the medical
community for information about the effectiveness of medicinal
products (MPs) in the context of RWD. This approach allows us
to assess to what extent the results obtained under controlled
conditions of RCTs correspond to the effects of MPs when used in
everyday medical practice. The real world evidence can be used:

— in drug development and registration;

— in studying post-registration safety and efficacy;

— in formulating clinical guidelines;

— in health economics, reimbursement systems, and

pharmaceutical provision.

At the same time, RWD complements but does not replace
RCT data; they are especially important for evaluation of
innovative drugs and treatment of rare diseases.

In this way, RWE provides valuable information about the
application of medical technologies in real clinical practice,
which helps to take more informed decisions in healthcare.

There have been significant changes in RWE regulation over the
past ten years. Thus, there are significant positive developments in
the documents of the European Medicines Agency (EMA) and the
US Food and Drug Administration (FDA) [5, 6].

Despite the growing recognition of RWE potential, an
analysis published in 2021, revealed a significant gap in this
area represented by the lack of comprehensive guidelines on
best practices for conducting such research [7]. The authors of
this analysis developed a set of criteria to assess credibility of
evidence in recommendations and conducted a classification
of 41 published methodological guidelines from various
organizations, including regulatory authorities, health technology
assessment (HTA) agencies and professional communities.

In the absence of a single standardized guideline,
researchers working with the RWD are forced to rely on
a disparate set of recommendations from various sources.
These sources include regulatory authorities (e.g., the FDA),
UK HTS agencies (such as NICE (National Institute for Health
and Care Excellence)), professional organizations (e.g., ISPOR
(International Society For Pharmacoeconomics and Outcomes
Research)), and academic groups.

To overcome this fragmentation, it is proposed to consider
the possibility of creating a systematic structure of RWE
recommendations. This “organized structure” should cover all
the key aspects necessary for conducting high-quality RWE
research (Fig. 1).

Such an approach could provide more consistent and
comprehensive guidance for researchers working in the RWE field,
thereby improving quality and reliability of the results obtained.

The blocks focus on the fact that high-quality RWEs are based
on a fundamental scientific process that involves as follows:
“research design” building block 1 includes a research
plan that meets the goal and protocol development;

— ‘“data quality” building block 2 implies the overall quality
of RWD sources and identification of suitable sources
for the purpose;

— ‘“analytical methods” building block 3 includes data
sources and selection of appropriate analytical methods;

— “transparency and reproducibility” building block 4 pays
special attention to transparency and reproducibility
when developing a research report;

— building block 5 is the final stage of the fundamental
scientific process in RWD research. It gives rise to
a clear understanding of how decision makers will
evaluate the quality of the results obtained. This stage,
known as the “final report assessment”, plays a key role
in ensuring practical applicability of the study [7].

— building block 6. The main components of the RWE
process are supported by two additional elements:
“RWE use cases” and “demonstration projects”. “RWE
use cases” define the types of hypotheses relevant
to RWE studies, such as post-marketing safety
assessment or expansion of drug indications.

RESEARCH DESIGN

Research planning based on data from real clinical practice
is a complex process that requires a careful approach and
consideration of multiple factors. A key aspect of RWE research
planning is the definition of research goals and objectives.
A clear formulation of the specific research tasks that need to
be solved is based on what kind of evidence you want to obtain
(effectiveness, safety, economic feasibility, etc.).

Figure 2 presents the optimal algorithm for constructing
a research design, the main initial factor of which is the purpose
of the study. “Strategic/scientific considerations” are based on
the purpose of the research; they determine who will use the
information and how. Depending on the objectives of the study, it
will be necessary to collect specific information about outcomes,
ranging clinical results to patient-reported outcomes and economic
results. Categories of outcomes and instruments, in turn, influence
data collection needs and, ultimately, design of the study.

The “operational aspects” relate to availability of data
sources and overall feasibility (what data is available, what can
be easily collected, and who should be involved) and degrees
of quality (what level of administrative quality and data reliability
is expected by the study stakeholders). In the field of RWE,
the feasibility of a study largely depends on central and local

RWE building blocks:
scientific process

2. RWD data
quality:
* source quality
* by indication

1. Research
design:

* research plan
and goals

¢ protocol
development
5. Final report assessment:

When the process is completed,
there is a clear understanding of how
the persons taking decisions can
estimate the quality of RWE research

Fig. 1. RWE building blocks (adapted from [7])

3. Analytical

¢ selection
of analytical
methods

4. Transparency

methods: and reproducibility:

¢ transparency
and reproducibility
while developing
a research report

6. RWE use cases:
Describes which types of hypotheses

are related to RWE research
(for example, post-marketing safety
or expansion of indications)
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Fig. 2. The optimal algorithm for building a research design

regulations, ethical and legal requirements, and the associated
quality requirements of the research.

From an operational point of view, there is also a hierarchy or
sequence of approaches, starting with easily accessible data from
existing sources and ending with complex, long-term interventional
or observational prospective approaches to research.

If secondary data, such as claims or electronic medical
records (EHR) databases, is available to achieve the purpose
of the study and meet the relevant needs for results,
a retrospective database study often provides a cost-effective
and timely solution. To some extent, this is also true for
primary research and retrospective design of medical records
analysis. However, database or diagram-based retrospective
approaches are limited in the possibility of follow-up or
reconciliation, for example, for AE safety reports, whereas
availability of information about patient-Reported Outcomes
(PROs) is usually minimal.

In 2022, NICE presented generalized aspects of conducting
research to collect data from real clinical practice.

By 2022, several protocol templates for RWE have been
developed, most of which are based on the principles of
simulating a “targeted study”, namely, the idea that first you
need to write a protocol for RCT that would answer the
question posed, and then translate it into an observational study
protocol, taking into account possible biases that appear as
randomization is lacking [8]. In 2023, an agreed HARmonized
Protocol Template to Enhance Reproducibility (HARPER) of
RWE research was introduced [9, 10].

The HARPER template helps understand proposed scientific
solutions through a commmon textual, tabular, and visual structure.
[t contains a set of basic guidelines for clear and reproducible RWE
research protocols and is intended to be used as a framework
throughout the entire research process from development of
a valid research protocol to registration, implementation, and
reporting based on the results of this implementation [1].

In 2019, a structured tool was proposed to design pre- and
post-registration comparative studies and obtain reliable and
transparent real evidence (SPACE) [11].

Starting with a clear research question and following
a targeted trial approach, SPACE provides a step-by-step
process to identify RW research design elements and minimum
criteria for feasibility and data validity issues, as well as to
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Research
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Available
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., assessment

Research
design

document research design decisions, including planned analysis.
At the same time, SPACE supports the first steps in the study
design necessary to identify data or compile protocol documents.

IDENTIFICATION OF SUITABLE SOURCES, HIGH-QUALITY
RWD SOURCES AND SELECTION OF APPROPRIATE
ANALYTICAL METHODS

Data collection and processing are key steps in research aimed
at generating evidence based on real clinical practice. These
processes require careful planning and organization to ensure
reliability and representativeness of the data obtained.

The first step in data collection is to identify information
sources. In the context of real clinical practice, such sources
can include electronic medical records, patient registers,
databases of medical institutions, as well as results of clinical
trials and observational studies. It is important to keep in mind
that data must be collected from a variety of sources to ensure
their diversity and completeness. It allows to avoid systematic
errors and improve reliability of conclusions.

Trust in RWD research. Data from real clinical practice are
often heterogeneous and require careful preparation before
analysis. In addition, for some purposes, such as calculating
comparative effects, the analysis methods need to be improved.
By using the data already collected, researchers can access
the data before drawing up a final Statistical Analysis Plan. Data
preparation and analytical decisions can have a significant impact
on the final calculation results. Thus, it is necessary to eliminate
the factors that can affect integrity and reliability of the evidence
obtained (for example, by data dredging or a selective approach).

The data from actual clinical practice differ significantly from
the data obtained during clinical trials. These differences play
a key role in research planning and directly affect the quality
and reliability of the RWE.

Main characteristics of RWD. The primary purpose of
RWD is not originally intended for scientific purposes. They are
collected to support the functioning of the healthcare system.
This leads to such consequences as insufficient data ordering
and possible lack of important information (for example,
indications for the use of the drug or key patient characteristics
in electronic medical records) [12].

Data structure. RWD can be divided into two categories:
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— Structured data: ready for analysis without preprocessing;

— Unstructured data: requires identifying the structure and
encoding of information. This data can be processed
manually or using big data analysis and artificial
intelligence technologies.

In some cases, the same information can be presented in

both structured and unstructured form.

Missing data. The problem of missing data is a characteristic
feature of RWD and requires special attention during analysis.
Understanding these features of RWD is critically important for
proper research planning, ensuring quality and reliability of the
evidence obtained, and correct interpretation of the analysis
results. Taking these factors into account allows researchers
to develop more effective strategies of working with RWD
and increase the value of evidence obtained on their basis for
clinical and managerial decisions in healthcare.

Data inconsistency. Despite the existence of external controls
(inspections of medical facilities by insurance companies,
regulatory supervision, routine laboratory inspections), the
problem of data inconsistency remains relevant. This applies
both to contradictions between different sources and within the
same source, especially the EMC.

Key aspects:

— External control is not a substitute for the data validation

process;

— The need to identify contradictions (for example, the
presence of a diagnosis in the absence of therapy or
changes in laboratory parameters).

The principle of non-interference. It is important to minimize
interference in the process of creating the RWD in order to
avoid distortions.

Recommended approaches: implementation of checks
for completeness and quality of data in source input systems,
use of validation checks during data extraction, transparent
documentation of all changes made and variability of data
quality. The quality of RWD varies significantly depending on
the source and can be unstable even within a single source.

The influencing factors are differences in how optional fields
are filled in by different employees.

Recommendations for working with the RWD.

— Clearly define the prospects and volume of RWE

received based on the available RWD;

— Carefully evaluate compliance of the RWD with the
study objectives;

— Understand the process of creating a specific data
source: who enters the information, under what
conditions, based on what data, and for what purpose;

— Take into account the specifics of various sources (for
example, a large number of unstructured elements and
subjective assessments in the EMC);

— Use specialized guidelines for selecting RWD databases
for various types of research.

Thus, working with RWD requires an integrated approach
that takes into account their characteristics and limitations in
order to obtain reliable and valid research results [12].

In 2021, the FDA published, as an extension of SPACE,
guidelines for assessing the appropriateness of data sources
for their intended purpose (Structured Process to Identify Fit-
For-Purpose Data (SPIFD) [11-13], which is a step-by-step
process of conducting and documenting the results of
a systematic feasibility assessment to ensure the suitability of
data for a research question of interest. When used together,
SPACE and SPIFD facilitate informed and transparent research
design, planned analysis, and data selection to meet regulatory
decision-making standards.

TRANSPARENCY AND REPRODUCIBILITY

The final stage of the fundamental scientific process in RWD
research is formation of a clear understanding of how decision
makers will evaluate the quality of the results obtained. This
stage, known as the “final report assessment”, plays a key role
in ensuring practical applicability of the study [7].

Compared to clinical trials and non-experimental studies that
prospectively collect data, studies using routinely collected electronic
medical data have greater variability in design and analysis options.

Existing guidelines and checklists have a strong consensus
as to what key elements are important to communicate, but
they can lead to ambiguity, assumptions, and misinterpretation
when planning and implementing RWE research.

More stakeholders are moving towards routine registration
of RWD studies with fully defined research implementation
protocols to support regulatory and reimbursement decisions.

To increase transparency and reproducibility of the results, Wang
et al. (2021) developed the structured STaRT-RWE (Structured
template and reporting tool for real world evidence) template [14].

STaRT-RWE is intended for use as a didactic tool for
designing and conducting qualitative RWE research; setting
clear expectations for communication of RWE methods;
reducing misinterpretation of insufficiently specific descriptions;
enabling reviewers to quickly find key information; and facilitating
reproducibility, validity assessment, and synthesis of evidence.

The template was approved by the International Society of
Pharmacoepidemiology (ISPE) and the Transparency Initiative,
led by the International Society for Pharmacoeconomics
and Outcomes Research in partnership with ISPE, the
Duke Margolis Center for Health Policy, and the National
Pharmaceutical Council.

STaRT-RWE advantages:

— Improving interdisciplinary collaboration;

— Improving the quality of working with data from multiple

sources;

— Optimizing the joint development and research of RWE;

— Clearer documentation of critical research details;

— Improving the effectiveness of communication between

research groups;

— Improving the decision-making process based on

research results.

Regulators and other decision makers encourage
researchers to use standards agreed upon by the professional
community when conducting and reporting on RWE research.
This is necessary to obtain timely, high-quality evidence and
to create a basis for evaluating and distinguishing carefully
planned studies from studies with validity problems.

Thus, a structured approach such as STaRT-RWE can
significantly improve the quality and reliability of real world
clinical practice research, contributing to a more effective use
of their results in the decision-making process in healthcare.

Adherence to essential scientific processes increases trust in
research results, which can expand the range of RWE applications.

When conducting research using RWD data, it is necessary
to adhere to the following key principles:

— Use of up-to-date data of appropriate quality and

established origin;

— Ensuring transparency and integrity at all stages of

research, from planning to reporting;

— Use of analytical methods that minimize the risk of

systematic errors.

Compliance with these principles improves reliability and
validity of RWE research results, which in turn increases their
value for decision-making in healthcare.
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