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The article reviews ethical and legal hurdles of integrating pharmacogenetic testing into personalized medicine. The aim of this publication was to
systematize key ethical problems in clinical pharmacogenetics and find possible solutions in Russian legislation. It was an analytical review study that used
a systematic analysis of scientific literature combined with comparative legal analysis of national/foreign regulations. The risks of confidentiality violations
and unauthorized reuse of genetic data, difficulties in obtaining informed consent and interpreting incidental findings, and a threat of genetic discrimination
from employers and insurance companies are reviewed. It has been shown that a high cost of genetic tests increases the inequality of access to medical
technologies and highlights major social injustice issues. It is concluded that clarifying the legal status of genetic data, developing special mechanisms to
protect patients from stigmatization and discrimination, and introducing educational programs on pharmacogenetics and genetic counseling for medical
professionals are essential.
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OAPMAKOINEHETUYECKOE TECTUPOBAHUE: 3TUHECKUE BbI3OBbI U MYTU UX PELLEHNA
C. M. OemapuHa = A. M. CupoTkuHa, A. A. Yconkut, E. [. [Jom6posckas
SpocnaBcKuii rocyAapCTBEHHbIN MEAVLMHCKIMIA YHUBEPCUTET, Apocnasnb, Poccus

CraTbsi NOCBSILLIEHa 3TUHECKMM 1 MPaBOBbIM acrekTam BHegpeHUs (hapMakoreHeTUHECKOro TECTUPOBAaHNSA B KIMHUHECKYIO MPaKTVKy NMepCoHaIM3MpOBaHHOM
MeovumHbl. Llenb pabotbl — crcTemMaTnanpoBaTth KIOYEBbIE ITUHECKME MPOONEMbl KIIMHNHECKON (hapMakoreHeTUKM 1 0003HAYUTb BO3MOXKHBIE MyTU KX
YPErynmpoBaHyisi B POCCUINCKOM 30paBOOXpaHeHn. iccneqoBaHme BbINOHEHO B (hopMaTe aHanMTUHeCKoro 063opa ¢ UCrosib30BaHNEM METOLOB CUCTEMHOIO
aHanmMsa Hay4Hol NUTepaTypbl U CPaBHUTENBHO-MPABOBOMO aHanM3a HauMOoHasbHbIX 1 3apyOexHbIX HOPMAaTUBHBIX akTOB. PaccMOTPEHbl PUCKM HapyLLeHWst
KOHMUAEHLMANBHOCTN U HECAHKLIMOHMPOBAHHOMO BTOPUYHOMO MUCMOMB30BaHMS MEHETUHECKMX AaHHbBIX, CNOXHOCTW MOMyHYeHUst MH(POPMUPOBAHHOIO Cornacus
N UHTEpNpeTaLUmMn «Crly4aiHbiX HAXOAOK», a TakKe yrpo3a reHeTUHecKor AUCKPUMUHALMIA CO CTOPOHbI paboTodaTenein 1 CTpaxoBbiX KOMMaHwuii. MokasaHo,
YTO BbICOKast CTOMMOCTb TEHETUHECKMX TECTOB YCWUIMBAET HEPaBEHCTBO AOCTYNa K MEeOULWHCKUM TEXHOMOMMSIM M MOpOXAaeT BOMPOCH! COLWansHOM
HecnpaseamMBocTU. CaenaH BbIBOA, O HEOOXOAMMOCTY YTOYHEHMSI MPaBOBOrO CTaTyca reHeTU4eCKon MHopMaLmy, paspaboTkM creumanbHbiX MexaH3MoB
3aLLMTbl MaLMEeHTOB OT CTUrMatmsaumy v OMCKPYMUMHALMM, a Takke BHEAPEeHVs obpaldoBaTesibHbIX MporpamMM no apMakoreHeTUKe U reHeTUHECKOMY
KOHCYNETUPOBaHWNIO 419 MEANLMHCKNX PabOTHMKOB.
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Modern medicine is undergoing a paradigm shift: from
a standardized empirical approach of “one drug for all
patients” to personalized therapy based on the individual
characteristics of each patient. Pharmacogenetics
ensures this transition. According to the research, genetic
polymorphism accounts for 20 to 95% of patient variability
in individual response to drugs. It means that two patients
receiving the same dose of medication may experience

different effects: one can have a complete recovery, whereas
the other one can develop a serious adverse reaction.
Pharmacogenetic testing for carriage of allelic variants of
cytochrome P450 genes (CYP2C9, CYP2D6, etc.) has
already been included in clinical guidelines and protocols of
leading medical organizations.

To select the dose of Indirect-acting anticoagulants,
data on the polymorphism of the CYP2C9 and VKORCH1
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genes are required. Thus, it is possible to select the
optimal dose of warfarin, reducing the risk of bleeding by
30-40%. Without the test, a long period of dose titration
is required, the cost of INR control increases, and the
likelihood of thromboembolic complications is higher. In
oncology, determining the status of the DPYD, TPMT,
and NUDT15 genes is critically important for preventing
fatal toxic reactions to chemotherapy [1,2]. Rapid genetic
advancements often outpace legal and ethical frameworks.
The genetic passport of a patient creates unprecedented
bioethical challenges related to the storage and protection
of “sensitive” genetic information, interpretation of results,
accessibility of technologies and fairness of their distribution.
The results of the genetic test are unchanged throughout
life. They relate not only to patients, but also to their blood
relatives and may have a prognostic value that goes beyond
the current disease or the reason for the test.

The review purpose is to systematize the key ethical and
legal hurdles of clinical pharmacogenetics and identify possible
ways to resolve them.

CONFIDENTIALITY AND PROTECTION OF GENETIC DATA

The risk of unauthorized access to genetic information and its
leakage belongs to major, acute ethical and practical challenges
in pharmacogenetics. Genomic data are exceptional as they
are unique for every person and allow to identify a personality
even following formal anonymization. Unlike other types of
medical information, genetic data disclose information not
only about the patient, but also about his biological relatives,
which creates additional ethical obligations to third parties
[38, 4]. In the Russian Federation, genetic information is
subject to Federal Law on Personal Data (No. 152-FZ) and
is classified as a special category of personal data requiring
the highest protection. There are gaps in legislation regarding
the secondary use of genetic data for scientific purposes and
their transfer [4, 5].

Biobanks and centralized databases of pharmacogenetic
research create a dilemma between the need for an open
exchange of scientific data under Open Science and the
fundamental right of a patient to privacy and confidentiality
of genetic information. Disclosure of information about
a genetic predisposition to socially significant diseases (mental,
oncological, neurodegenerative ones) can cause irreparable
damage to a person’s reputation and social status, and lead
to refusal of employment or training. Ownership of genomic
data is a complex issue. Who is the owner and manager of
the genomic data — the patient, the medical organization that
conducted the testing, or the laboratory? Ethical expertise
requires a clear distinction between the rights of access and
use of information for different purposes (personal use, scientific
research, commercial purposes, government regulation),
especially when using cloud technologies for storing data
and transferring test results to third parties. Russia needs to
develop specific laws for genetic info similar to the EU’s GDPR
(General Data Protection Regulation), which clearly defines the
rights of patients, obligations of data warehouses and penalties
for violations [6].

THE PROBLEM OF INFORMED CONSENT AND INCIDENTAL
FINDINGS

The classic model of informed consent is not adapted for
genetic testing. Patients struggle to understand probabilistic
pharmacogenetic results, especially when they are more
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related to predispositions rather than diagnoses. Clinical
practitioners struggle with complex genotypes especially
in the presence of rare or previously undescribed allelic
variants. How can | explain to a patient that he is a carrier
of a CYP2D6 intermediate metabolizer and what it means
for his treatment? Specialized genetic counseling and
advanced genetic testing are often limited in Russia’s public
healthcare.

Incidental findings in research are ethically complex.
Pharmacogenetic testing for the DPYD gene (to select
a safe dose of chemotherapeutic drugs) can reveal genetic
variants that, while not impacting drug metabolism, might
signal predispositions to other serious hereditary conditions
(familial hypercholesterolemia, early Alzheimer’s disease).
But do doctors have a legal and ethical duty to inform
patients about significant, unexpected findings, even if not
initially sought? And what should | do if there is no effective
treatment or prevention for the identified predisposition?
Can such information cause psychological harm to the
patient, leading to unreasonable anxiety? International
ethics committees (Nuffield Council on Bioethics, American
Medical Association) tend to recognize the patient’s right
to “not know” about such findings, however, in clinical
practice, this right often conflicts with the classic principle
of medical ethics “do no harm” and the physician’s duty
to act in the patient’s best interests [7, 8]. These issues
are relevant in the field of reproductive medicine. When
conducting preimplantation genetic testing to select an
embryo without a hereditary disease (cystic fibrosis), the
analysis may reveal that both partners are carriers for
hemophilia B. Information about the carrier does not affect
the IVF decision, but it is important for the future health of
patients and their children. Should the doctor share this
information? The answer is obvious — yes, but it takes
time, a trained genetic counselor, and clear protocols of
action [7, 8].

RISKS OF GENETIC DISCRIMINATION

The fear of genetic discrimination is a significant social and
psychological hurdle to pharmacogenetics adoption in clinical
practice. Genetic discrimination is defined as infringement of
the rights of an individual based on information about his
genome. In the context of pharmacogenetics, this can be
manifested as refusal of insurance companies to conclude
voluntary medical insurance or life insurance contracts, or
in an increase in insurance premiums for people with an
unfavorable metabolic profile, which implies high treatment
costs [9].

The problem of labor discrimination is urgent. Employers
may be interested in screening employees to identify
predisposition to occupational diseases or predict frequent
sick leaves. For example, carrying slow acetylator (NAT2)
alleles significantly increases the risk of toxic effects from
certain industrial chemicals. From an ethical point of view,
it is unacceptable to use such data to refuse employment.
In the United States, the GINA (Genetic Information
Nondiscrimination Act) federal law has been in force
since 2008, which explicitly prohibits the use of genetic
information to make decisions about hiring, promotion, or
dismissal. Similar laws exist in most developed countries
of Europe and in Canada. The Russian Federation still
lacks a specific law for genetic discrimination, although
Article 19 of the Constitution of the Russian Federation
guarantees equality of rights and freedoms regardless
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of origin and other circumstances. It is necessary to
develop legal mechanisms that clearly prohibit the use of
pharmacogenetic data by third parties (insurers, banks,
employers, educational institutions) and provide for real
penalties for violations [9, 10].

SOCIAL JUSTICE AND ACCESSIBILITY OF TECHNOLOGY

Personalized medicine and pharmacogenetic testing
create an ethical issue of inequality in healthcare based on
access to genetic technologies. The cost in commercial
laboratories varies from 5 to 50 thousand rubles, depending
on the number of analyzed genes and technology. It is
critical that most pharmacogenetic tests, even those with
proven clinical significance (WHO classification levels of
evidence A and B), are not covered by compulsory health
insurance programs. It means that not all groups have an
equal access to healthcare. Well-off patients receive access
to safe and effective personalized therapy based on the
results of pharmacogenetic testing and avoid dangerous
adverse reactions, while socially vulnerable patients continue
to be treated by empirical trial and error, at risk of adverse
outcomes, including hospitalization, disability and mortality
[11, 12]. The ethical principle of equity states that innovative
and effective medical technologies should be available to all
patients in need, regardless of their socio-economic status.
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