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ETHICAL ASSESSMENT OF GENOME EDITING APPLICATIONS IN ONCOLOGICAL PATIENTS
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Further development of genetic engineering improved the chances to defeat deadly disorders due to discovery of innovative methods of treatment of various
diseases, including oncological ones. In doing so, the methods have to go through clinical trials; they are not safe today. In fact, a paradox emerges: the trials are
necessary, but they can’t be approved in accordance with regulatory requirements, as the risk for the subjects is higher than the benefit. For oncological patients,
clinical trials, however, are the last chance for salvation. This requires an additional ethical discussion regarding approval of ethical expertise by the corresponding
authorities in these exceptional cases. In this regard, the author of the article provides an ethical assessment of human genome editing applications from the point
of view of risk and benefit for a subject and community of subjects, taking into account such ethical principles as ‘human priority’, ‘precautionary principle’ and
‘principle of responsibility to future generations’.
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MOPAJIbHASA! OLIEHKA MOCNEACTBUA UCMOJIb3OBAHUSA TEXHOIOMMA PEQAKTUPOBAHUA
FEHOMA OHKOJIOM'MYECKUX BOJIbHbIX

A. B. A6pamosa, B. O. A6pamosa =
Poceuiickinii HaumoHanbHbIN CCNEOoBaTENbCKNA MeANLMHCKNI YHUBepcuTeT nvenn H. W. Muporosa, Mockea, Poccus

C pasBUTMEM TEHHOW WHXEHepUM MOsIBUICS LUAaHC OfepxaTb nobeny Haf CMepTesbHbIMU GonesHsamMu Gnarofapst OTKPBITUIO MHHOBALMOHHBIX METOLOB
JIeYeHVIst pasnnyHbIX 3ab0neBaHnin, B TOM YUCTE U OHKOMOMMHECKVX. [Mpy 3TOM MeTOobl AOMKHbI MPONTU KIMHUYECKE UCTIbITaHWS, 1 Ha CErOAHSLLHMIA AeHb
OHW Hebe3onacHbl. BO3HVKaEeT napafoke: UCCNeaoBaHys HEOOXOAVMbI, HO COMACHO PErysTUBHBIM TPEGOBaHUSM ¥ MPEANMCaHNsSM PaspeLlnTb UX Hemb3s,
TaK Kak pPUCK /151 UCTbITYEMbIX B AaHHbIA MOMEHT BblLLE, YeM Nonb3a. OfHAKO KMHMHECKME UCTbITAHWS, HarnpyMep, A1s OHKONOMMHECKNX GOMbHBIX ABMSIOTCS
MOCNEAHVM LLIAHCOM Ha CraceHve, 1 3TO TPebyeT [LOMONHUTENBHOMO STUHECKOrO OBCY)KAEHVSt B MiaHe paspeLLeHyist MPOBEAEHUSI B 3TUX UCKIIIOYUTENBHBIX
Cydasix STUHECKUX BKCTEPTN3 COOTBETCTBYIOLLMMU UHCTAHLWISIMA. B STOI CBSI3N aBTOp CTaTbW JaeT HPaBCTBEHHYHO OLIEHKY MOCNEACTBUIA NCTIONb30BaHNS
TEXHONOMN PEAAKTVPOBAHNS reHoMa YesnoBeka C No3nLMKM NMomb3abl/prcka 15t OTAENBHOW IMYHOCTY 1 COOBLLECTBA UHAVBIAOB, ONMPAsiCh MNPy 3TOM Ha Takune
3TUNHECKVIE MPUHLMMBI, KaK «MPUOPUTET YeNoBeKa», «MPUHLMM MPEeSOCTOPOXKHOCTU», «MPUHLMM OTBETCTBEHHOCTY Nneper, OyayLLMN MOKONEHUAMI».
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NPUHUMN OTBETCTBEHHOCTW Nepeq 6yﬂ,yLLl,I/IMI/I NOKONEeHNAMN
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Searching effective methods of treatment of oncological
diseases is a strategic task of modern medicine. Traditional
methods of struggling with the developing tumor that have been
used by physicians for a long time include surgical treatment
(complete tumor removal), radiation therapy (tumor radiation),
and chemotherapy (use of medicines that inhibit rapid cell
division). The methods do not always provide for the desired
outcome, as a surgery does not warrant complete tumor
removal, whereas radiation therapy and chemotherapy can Kill
healthy cells and result in decreased immunity and other serious
outcomes, including a patient’s death. That is why doctors and
scientists across the world started seeking alternative methods
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of treatment. Deepened knowledge of tumor genetic features
and rapid development of genetic engineering opened up new
horizons to treatment of oncological diseases.

Thus, virotherapy (viral oncolytic therapy) is not an innovative
alternative method as it was developed in the second half of the
XX century. At that time, however, medicine had to deal with
naturally occurring viruses only, that’s why the antitumor effect was
short and unstable. Moreover, ‘the lack of a normal virus-specific
immune effect consistently worsened a patient’s condition’ [1]. It
significantly, up to oblivion, inhibited development of virotherapy
and only gene engineering opened up new prospects for it,
because the majority of developed methods and technologies



OPUTMHAJIbHOE UCCJIEQJOBAHNE

focused right on cancer treatment. Today, genome editing is
the most perspective method in this regard [2], even though the
possibilities of its application are limited, and these ethical and
medical discussions raise more questions than they answer.

Technological approaches to human genome editing
appeared at the end of the last century. However, the principal
achievement included development of CRISPR/Cas system by
J. Doudna and E. Charpentier who obtained the 2020 Nobel
Prize for that. They examined Cas9 exposure on bacteria and
showed that ‘any DNA molecule, including human DNA, can
be cut at any point’ using a certain mechanism. That was a
revolutionary discovery. CRISPR/Cas system made it possible
‘to introduce point mutations, integrate new genes at certain
sites or remove parts of nucleotide sequences, correct or
substitute gene fragments’ [3].

Thus, CRISPR/Cas9 gave hope for salvation to millions of
people. We have already succeeded in treatment of certain
types of cancer by now. Physicians managed to obtain immune
cells of a patient and alter their genetic defects that would not
allow them to struggle with tumor antigens [4]. According to
Stadtmauer E, this may be evidence of safe genome editing [4],
as only necessary cells, but not the entire human genome, are
edited in this case. Thus, apparent safety is not real safety, that
is why there is no reason to discuss early integration of CRISP-
technology due to opposite opinions of scientists [5]. Thus, He
Jiankui, a Chinese scientist, used the CRISPR/Cas9 system to
conduct clinical trials with human embryos. The fact was made
available to the public and had serious disputing resonance. In
spite of certain success, gene editing could result in DNA errors:
according to genetic scientists, there is a risk that the errors
will be inherited. In this regard, such world-famous journals as
Nature and Science refused to publish the results obtained by
Chinese scientists referring to non-compliance with ethical and
legal standards of the trial and lack of uniformity regarding the
borders of using the genome editing technology [6].

Nevertheless, clinical trials are required to introduce any
technology; it is impossible to assess its safety without them.
So, the ‘ethical risk’ is inevitable in case with CRISPR/Cas9 as
well, which calls for ethical assessment on the part of benefit/
risk for the subjects.

Every person tries to live longer. When coming across
such a restriction as a deadly disease, the person thinks of
experimental methods of treatment and possibility to participate
in clinical trials with some advantages and shortcomings. The
principal advantage for the participants includes access to novel
medications and technologies, which are currently inaccessible
to other oncological patients. There is a chance that they will
be effective and that the patient can prolong his life. Moreover,
the level of control over such a patient is much higher than that
during standard therapy. This would certainly have an effect
on taking a decision. The altruistic factor is important here as
well. It is associated with contribution to the trial by the patient
which makes our knowledge of oncological diseases deeper
and more expanded, saving lives of others in the future.

The benefit of CRISPR/Cas9 system is doubtful for sceptics
only, as previously incurable diseases will turn into curable ones
owing to correction of genes. This can have negative, and probably
irreversible impacts, as correction of certain gene mutations can
affect occurrence of others (just like with the Chinese scientist’s
experiment); the genetic perspective is not always known. The
technology of genome editing can be successful for some patients
and useless for others. Nevertheless, the trials are necessary and
many oncological patients agree to use the chance. But is it
ethical in relation to them? Can we mention a voluntary, rational
and weighed solution in this very case?

In this regard, ethical assessment of using the method of
human genome editing should be performed from the perspective
of a certain personality who has a right to live and from that of
the society of people considering potential risks and benefits, as
any human genome transformation can result in both positive
and negative consequences with different modalities. In this case,
according to Jonas G, the rule ‘of advantage of unfavorable
prognosis over favorable one’ should be applied on a constant
basis. Thus, we need to be ‘more attentive to the prophecies
of disasters than to the prophecies of welfare’ [7]. It is obvious
that modified genes are inherited, and the human genetic pool
can be altered. Two ethical issues that arise are as follows: the
issue of the right to experiment with human beings of the future
and the issue of how and to which extent genetic control over a
human of the future can be implemented. They are now subject
to the ethical ‘do no harm’ restriction and regulated by the
‘precautionary principle’, which is synonym to the rule by Jonas
G. According to Yudin BG, the principle should be applied when
safety of a new biomedical technology is doubtful. The last one
can be used only when scientists can provide solid arguments
in favor of benefit over possible risks [8]. In case with genome
editing technology, no such risks are available yet. Moreover,
the consequences can be unpredictable for the future genetic
pool and concern ‘the roots of the entire human enterprise’ [7].
Thus, global mistakes and failures must be excluded. Following
pragmatic purposes, however, a human being re-estimates his
own mind, and his attempts to submit and control over own
evolution are overconfident. That is why the moral attitude ‘to
preserve the legacy of prior evolution’ is still pressing because the
heritance is not that bad for the people of today.

Ignoring the technology safety for the benefit of an individual,
we form the lottery effect based on the ‘non-reliable’ ‘or-or’
principle, though as per art. 3 ‘Human priority’ of Strasburg
Additional protocol to the Convention on Human Rights and
Biomedicine concerning Biomedical Research as of 2005, ‘the
interests and welfare of a subject participating in the trial prevail
over the interests of science or society’ [9]. The same provision is
set in the Model Law ‘On protection of human rights and dignity in
biomedical trials in member states of the CIS’: ‘it is acceptable to
conduct human biomedical trials if direct benefit is obtained’ [10].
Thus, it is not allowed to conduct the trials that provide primary
benefit to other people or contribute mainly to progress in science.

Let us consider the situation on the part of benefit for an
individual: it is not obvious, but it can occur so. Thus, the
principle of ‘human priority’, principle of humanism that gives
the human the status of absolute value, comes into collision
with the principle of ‘responsibility to future generations’, which
raises the following question: ‘Can | participate in a lottery
that affects interests of other people?’. The point is that close
genetic intermingling in a human community enables to draw a
conclusion that it is practically ‘impossible to avoid not influencing
the destiny of other people by my actions’ [7]. Going big in case
of a clinical trial which is the last hope for an oncological patient,
the subject indirectly counts upon something that belongs to
somebody else. It means that personal interests prevail over
public interests, which is primarily based on his comprehension
of ethics and feeling/not feeling such an emotion as guilt. Can
we consider the decision ethically justified?

Arguing about potential risks for the entire community of
individuals, we mentioned the ‘no-harm’ principle, which is
universal and global, and in the case with genome editing its
particularization is not possible yet. In the opinion of Apresyan
RG, this principle ‘is of an objective and impersonal nature’,
similar to any other ethical requirement [11]. Though it is valid
for everyone, it can’t grasp the entire richness of real-life
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situations, ignoring the right of an individual to a life and his
possibly only chance to prolong this life even at the expense
of such risk. Moreover, the same Additional protocol states as
follows: ‘a human trial can be conducted only when there is
no effective alternative to this method’ [9], which is true at the
terminal phase of an oncological disease. So, the principle of
‘responsibility to future generations’ is a doubtful critical point
for a common man who takes the decision.

The principle often results in regulative moral prohibitions
adding to the ‘precautionary’ principle. At the same time, the
principle initiates many actions extending beyond the ‘here and
now’ ethics but having an ethical justification while mentioning
welfare of a human being in the future. However, everyone
of us has moral obligations and responsibility to people we
contact and interact with; we expect the same from those
around us because of our idea of a moral obligation. This is
how the golden rule of ethics is applied in its primitive sense.
[t is not applicable to the future generations due to the lack
of reciprocity. In case of an immoral deed, a person waits for
conviction or at least pretension on the part of the recipient of
these actions. The ‘non-existing’ future can’t lay any claims,
because it has no rights at this very moment. In this regard, the
following questions arise: ‘What has the future done for me?
Does it observe my rights?’ [7].

It is obvious that ethics is about reciprocity. It is manifested
through the social ‘human-human’ relations, that's why the
‘human being-future human being’ linking goes beyond the
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the person of the future, the immoralism can be substantiated
from an ethical point of view. In fact, the ‘moral luck’ is always
associated with an ‘ethical risk’: absolute moral prohibitions of
deontology do not operate on the constant basis when it is
about the life of an individual. So, in this case those who take
a decision about the use of genome editing should refer to the
utilitarian and pragmatic practice.
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