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Catecholaminergic polymorphic ventricular tachy-
cardia is a primary channelopathy with a high
mortality rate if left untreated. In 3 to 5% of cate-
cholaminergic polymorphic ventricular tachycardia
patients, mutations in the CASQ2 gene, either in
a homozygous or compound heterozygous form,
have been identified. In this article, we present
a clinical case series of patients from three unrelat-
ed families with mutations in the CASQ2 gene, in-
cluding three novel mutations (p.Leu167Pro, p.Asp-
325GlyfsTer7, and p.Glu259Ter). All our patients with
homozygous or compound heterozygous CASQ2
gene mutations experienced a severe disease
course, with early manifestations and resistance to
specific anti-arrhythmic treatment, including be-
ta-blockers. They exhibited a wide range of heart
rhythm abnormalities, both ventricular and supra-
ventricular, and had a high risk of sudden cardiac
death. In all cases, ventricular heart arrhythmias
persisted despite regular treatment with specific

anti-arrhythmic agents, unless selective left-sided
sympathectomy had been performed. The man-
agement of this patient group emphasized an indi-
vidualized approach, combining medical and sur-
gical treatment methods tailored to each patient's
unique needs and condition.
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atecholaminergic polymorphic ventricular
tachycardia (CPVT) belongs to the group
of channelopathies and is characterized
by the emergence of bidirectional or
polymorphic ventricular tachycardia in response
to adrenergic stimulation. The prevalence of the
disease is not precisely established and is estimated
to range from 1 in 10,000 to 1 in 100,000 [1, 2]. The
average age of disease manifestation is 12 years [3,
4]. Currently, CPVT is recognized as a significant
cause of sudden cardiac death (SCD) in children [4].
From a molecular-genetic perspective, susceptibility
to the onset of unstable arrhythmia arises due to
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excessive accumulation of Ca* ions in the cytoplasm
of cardiomyocytes [5]. The most common causes of the
disease are mutations in the RYR2 and CASQ2 genes
[6, 7]. The CASQ2 gene encodes the cardiac isoform
of calsequestrin, known as calsequestrin-2, located in
the sarcoplasmic reticulum of cardiomyocytes. This
protein is responsible for binding Ca* ions in the
terminal cisternae of the sarcoplasmic reticulum and
participates in regulating calcium release by interacting
with the ryanodine receptor [7]. Mutations in the
CASQ2 gene lead to impaired ability of calsequestrin-2
to bind Ca?" ions, contributing to their accumulation
in the cytoplasm and the emergence of delayed
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afterdepolarizations. Disruption of charge on the inner
membrane of cardiomyocytes underlies proarrhythmic
effects. CASQ2 gene mutations constitute the second
most common cause of CPVT, occurring in 3-5% of
cases and typically being associated with a more severe
disease course [3, 8].

Clinical manifestation of the disease is attributed
to mutations in the CASQ2 gene in a homozygous or
compound-heterozygous state, indicating autosomal
recessive inheritance. However, there are reports
describing rare instances of clinical manifestation of
the disease in patients with CASQ2 gene mutations
in a heterozygous state. The mechanisms leading
to phenotypic expressions of the disease in
patients with heterozygous CASQ2 gene mutations
are multifaceted and, in some cases, linked to
peculiarities in the conformation of calsequestrin-2
protein. In such instances, the protein, incapable
of dimerization, is removed from the sarcoplasmic
reticulum and subsequently degraded [3, 8].

In this series of observations, we analyzed the
clinical characteristics and genetic features of three
families, where patients with clinical symptoms
were identified to have mutations in the CASQ2
gene, three of which have not previously been
described in the literature. Two probands exhibited
compound-heterozygous mutations, while one
displayed homozygous mutations. The objective
of this study was to analyze the disease course in
CPVT patients with CASQ2 gene mutations, three
of which are novel, contributing to timely CPVT
diagnosis and enhancing prognosis in this patient
subset.

Materials and methods

Patients with syncope episodes and/or registered
exertional polymorphic ventricular tachycardia
(EPVT) were referred for evaluation to the
Veltischev Research and Clinical Institute for
Pediatrics and Pediatric Surgery of the Pirogov
Russian National Research Medical University.
Instrumental methods of investigation included
electrocardiography (ECG), echocardiography,
ambulatory monitoring of heart rhythm (Holter
ECG), and treadmill stress testing for children
older than 6 years. Patients clinically diagnosed
with CPVT or suspected to have this condition
were recommended to undergo molecular-genetic
testing. This investigation involved performing
whole exome or whole genome sequencing on
probands, followed by identifying the detected
mutation using Sanger sequencing in first-degree
relatives. The following criteria were selected for
inclusion in this study: (1) presence of a clinically
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established CPVT diagnosis according to current
clinical guidelines, (2) presence of a mutation in
the CASQ2 gene.

The research protocol was approved by the
Ethical Committee of the Veltischev Research
and Clinical Institute for Pediatrics and Pediatric
Surgery of the Pirogov Russian National Research
Medical University (Protocol No. 2 dated February
17, 2023). The legal representatives of all patients
signed written informed consent.

Detailed description of CPVT families
Family 1

Clinical evaluation of the proband and the family
members

From the medical history, it is known that in two
brothers (Patient 1 and Patient 2), the manifestation of
the disease occurred at the age of 3 years in the form
of syncope during physical exertion. The diagnosis
was established based on Holter monitoring, which
recorded exercise-induced bidirectional ventricular
tachycardia (Fig. 1). Upon routine examination in
both cases, additional findings included bradycardia
and atrioventricular dissociation. Following diagnosis,
specific antiarrhythmic therapy with atenolol at a dose
of 1 mg/kg/day was prescribed. Medication compliance
was regular and monitored by the children's parents.
Due to progressive bradycardia, and with the aim of
maintaining optimal beta-adrenergic blocker therapy
doses, an implantation of a pacemaker was performed in
both patients. Despite regular intake of antiarrhythmic
therapy (atenolol at a dose of no less than 1 mg/kg/day),
syncopal episodes recurred in both cases at a frequency
of several times a year. Considering the occurrence

Fig. 1. A fragment of the 24-hour electrocardiographic monitoring: background sinus
tachycardia with a heart rate of 121 bpm and polymorphic ventricular extrasystoles with
transformation into polymorphic ventricular tachycardia (the beginning of the episode in
the red frame), with subsequent bidirectional ventricular tachycardia of 6 sec duration; later
on, bidirectional ventricular tachycardia gives way bigeminal ventricular extrasystoles and
restoration of the sinus rhythm with a heart rate of 100 bpm

CASQ2: clinical and genetic insights into catecholaminergic polymorphic ventricular tachycardia across three families
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Fig. 2. The genealogy of the patients 1, 2 (family 1); SCD, sudden cardiac death

of these events, despite optimal medical therapy,
implantation of a cardioverter-defibrillator (ICD) was
strongly recommended for preventing SCD. However,
parents declined the recommendation. SCD occurred
in the older brother (Patient 1) at the age of 14 years;
parents had noted increased anxiety and emotional
lability in the child before the event.

Supraventricular tachycardia (ectopic atrial
tachycardia and atrial fibrillation) with a heart rate of
177 bpm in Patient 2 was first detected 8 years after
observation through Holter monitoring. In response,
combined antiarrhythmic therapy with atenolol
(I mg/kg/day) and class IC agent, ethacizine (2 mg/
kg/day), was initiated. After 17 years of combined
antiarrhythmic therapy, syncopal episodes did not recur.
The brothers' parents remain asymptomatic. The children
of Patient 2 (a 6-year-old boy and a 1-year-old girl) also do
not exhibit clinical symptoms. Hospital-based evaluations
revealed isolated supraventricular premature contractions
in the girl. The pedigree of Patients 1 and 2 is presented
in Figure 2.

Genetic screening

Patient 2 underwent complete genome sequencing,
followed by parental testing using Sanger sequencing,
revealing a compound heterozygous form of the disease.
In the CASQ2 gene, a previously unreported variant,
p.Leul67Pro (c.500T>C), was identified heterozygously
in exon 4 out of 11 exons, leading to an amino acid
substitution. This variant was detected through Sanger
sequencing in the proband's mother. In the same
CASQ2 gene of Patient 2, another previously unreported
variant, p.Asp325GlyfsTer7 (c.974_983del), was found
heterozygously in exon 10 out of 11 exons, resulting in
a frameshift and premature stop codon formation. This
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variant was detected through whole-exome sequencing
in the proband's father, as well as in his children.

Family 2

Clinical evaluation of the proband and the family
members

The girl (Patient 3) was referred to our hospital at the
age of 6 years due to registered asymptomatic episodes
of unstable bidirectional ventricular tachycardia
according to Holter monitoring, with heart rate
exceeding 160 bpm. After diagnosis establishment,
specific antiarrhythmic therapy was initiated for
rhythm
atenolol

primary prevention of life-threatening

disturbances and syncopal episodes -
at a dose of 1.3 mg/kg/day, subsequently titrated
to 2 mg/kg/day. During beta-adrenergic blocker
therapy, Holter monitoring and treadmill stress test
showed frequent polymorphic single and paired
ventricular extrasystoles, episodes of polymorphic
ventricular tachycardia, as well as brief episodes of
supraventricular (nodal) tachycardia. This prompted
the addition of a second antiarrhythmic drug -
propafenone - at a dose of 7 mg/kg/day. Despite
regular administration of combined antiarrhythmic
therapy, syncope occurred at the age of 9 years during
emotional stress (while doing school homework).
To prevent the development of SCD, a surgical
intervention was performed - video-assisted
thoracoscopic left cardiac sympathetic denervation.
Over the course of two years post-surgery, no
syncopal episodes were observed, and ventricular
and supraventricular rhythm disturbances were not
registered in control Holter monitoring and treadmill
stress tests. As part of the familial cascade screening,
asymptomatic relatives of the patient were evaluated.
The mother and one of the brothers did not show any
rhythm disturbances on Holter monitoring, including
after adequate physical stress. In the youngest brother
(Patient 4), Holter monitoring indicated polymorphic
single and paired ventricular extrasystoles, as well
as episodes of polymorphic ventricular tachycardia.
Consequently, the diagnosis of CPVT was established,
and specific antiarrhythmic therapy was initiated.

The pedigree of Patients 3 and 4 is shown in Figure 3.

Genetic screening
Compound heterozygous identified
in Patient 3 through the results of whole-exome

variant was
sequencing. A previously described in literature
c.939+5G>C was found in
a heterozygous state in intron 9 out of 10 introns of
the CASQ2 gene, which leads to aberrant splicing. This
variant was identified using Sanger sequencing in the
child's mother. In the same CASQ2 gene of Patient

pathogenic variant

Clinical Cases



Almanac of Clinical Medicine. 2023; 51 (3): 192-199. doi: 10.18786/2072-0505-2023-51-022

.
SN I

A

Fig. 3. The genealogy of the patients 3, 4 (family 2)

Patient 4

3, another pathogenic variant p.Glyl27= (c.381C>T)
was detected in a heterozygous state in exon 3 out
of 11 exons, also resulting in aberrant splicing. This
variant was confirmed using Sanger sequencing in
the child's father. Sanger sequencing was performed
on the proband and her younger brother (Patient 4).
Two similar mutations were detected in her younger
brother (Patient 4). Thus, Patient 4, like Patient 3, has
a compound heterozygous disease form.

Family 3

Clinical evaluation of the proband and the family
members

Patient 5 experienced his first syncope at the age of four
during physical activity (running), accompanied by
tonic seizures and involuntary urination. Subsequently,
syncopal episodesrecurredatafrequency of several times
per month and were associated with both physical and
emotional stress. According to the Holter monitoring
data, at the age of four, mild sinus tachycardia with
a heart rate of up to 122 bpm preceded the development
of syncope (polymorphic ventricular extrasystoles were
registered during this time). This was followed by bursts
of polymorphic ventricular tachycardia with a heart
rate of 231 bpm, which transformed into ventricular
fibrillation and then transitioned back to polymorphic
ventricular tachycardia, eventually restoring sinus
rhythm. The diagnosis of CPVT was retrospectively
established at the age of seven based on in-hospital
examination.

In addition to ventricular rhythm abnormalities
during exercise (polymorphic ventricular extrasystoles
and tachycardia), other indicators were identified,
including significant sinus bradycardia, shortened PQ
interval, and episodes of accelerated nodal rhythm with

EK. Kulbachinskaya, V.V. Bereznitskaya

/)

Man

Woman

Patients

_

Hetero-
zygous

carriers

-

SCD at the age of 33

]

®

a heart rate of 120 bpm. The patient's family history has
many cases of SCD: on the father's side, the proband's
grandfather died at the age of 47, great-grandfather at
the age of 33, and first cousin's great-grandfather at the
age of 43 (Figure 4).

Following the diagnosis, antiarrhythmic therapy
with atenolol was initiated at a dose of 1 mg/kg/day,
subsequently increased to 1.7 mg/kg/day. Due to
episodes of accelerated nodal rhythm, propafenone
was added to the therapy at a dose of 5 mg/kg/day. On
regular combined antiarrhythmic therapy, no syncope
or presyncope were observed. However, due to the
presence of exercise-induced ventricular extrasystoles
during treadmill testing at the age of 10, and considering
the family history of SCD, the child underwent surgical
intervention - video-assisted thoracoscopic left cardiac
sympathetic denervation. After surgical treatment,
syncope and presyncope were not observed for four years.
The child continues to receive combined antiarrhythmic
therapy with maintenance of therapeutic doses. The total
observation period was 10 years.

Genetic screening

Patient 5 underwent whole exome sequencing, revealing
apreviously unreported variant p.Glu259Ter (c.775G>T)
in a homozygous or hemizygous state in exon 7 out
of 11 exons of the CASQ2 gene. This variant results in
the formation of a premature stop codon. The variant
is not found in the gnomAD population frequency
database and is highly likely to lead to the loss of the
corresponding gene copy.
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Fig. 4. The genealogy of the patient 5 (family 3); SCD, sudden cardiac death
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Results

Severe disease courses were observed in 5 patients
with mutations in the CASQ2 gene in a homozygous
or compound heterozygous form. The age of disease
manifestation (in the form of syncope) varied from 3
to 9 years. During in-hospital examinations, 3 out of
5 patients exhibited additional electrophysiological
signs of the disease, such as sinus bradycardia
on Holter ECG, shortening of the PQ interval,
and episodes of atrioventricular dissociation.
Polymorphism of cardiac rhythm disturbances
was also observed, indicating the presence of both
ventricular and supraventricular rhythm disorders,
such as ectopic atrial tachycardia, atrioventricular
nodal reentry tachycardia, atrial fibrillation, and
atrial flutter. Despite regular administration of
antiarrhythmic therapy, arrhythmic events were
noted in 3 out of 5 cases, indicating low effectiveness
of medical treatment. One patient experienced
SCD. The duration of follow-up ranged from 2 to
26 years, with an average of 11 years. Clinical and
electrophysiological features of disease progression,
as well as demographic data, are summarized in the
table.

Clinical and demographic characteristics of the patients

Discussion

Itisknown that mutationsin the CASQ2gene are the
second most common cause of CPVT, accounting
for up to 5% of all cases [3, 8]. Clinical-genetic
data on CPVT patients with CASQ2 mutations are
limited. In this series of observations, we described
5 patients from three unrelated families with
CPVT carrying mutations in the CASQ2 gene.
Heterozygous carriers remained asymptomatic
and displayed no electrophysiological signs of
the condition upon thorough examination. Our
findings underscore the markedly severe nature
of CASQ2-associated CPVT, aligning with existing
literature [3, 7, 9]. This is evidenced by early disease
onset, resistance to specific antiarrhythmic therapy
using beta-blockers, a spectrum of heart rhythm
aberrations (both ventricular and supraventricular),
and heightened risk of ventricular arrhythmias.
Within this clinical series, ventricular rhythm
disturbances persisted among all patients following
initiation of targeted antiarrhythmic therapy, unless
selective left-sided sympathectomy was performed.
The suboptimal effectiveness of pharmacological
intervention underscores the need for a personalized

Parameter Patient number

1 2 3 4 5
Gender M M F M M
Age at manifestation, years 3 3 9 - 4
Bradycardia + + - - +
Short PQ interval + + - - +
Atrioventricular dissociation + + - - +
Supraventricular arrhythmias AF, atrial flutter EAT, AF AVNRT - AVNRT
Syncope + + + _ +
Sudden cardiac arrest + - - - -
Cardiac events despite beta-blockers + + + - -

treatment

Sudden cardiac death + - - - -
Follow-up, years 1 26 6 2 10

AF, atrial fibrillation; AVNRT, atrioventricular nodal re-entry tachycardia; EAT, ectopic atrial tachycardia; F, female; M, male

196

Clinical Cases



Almanac of Clinical Medicine. 2023; 51 (3): 192-199. doi: 10.18786/2072-0505-2023-51-022 @

treatment approach within this patient cohort. Given
the elevated risks of life-threatening conditions and
the limited efficacy of beta-blocker therapy, the
presence of CASQ2 gene mutations in a homozygous
or compound-heterozygous form should be regarded
as an additional factor influencing the consideration
of operative intervention - specifically, left cardiac
sympathetic denervation, the effectiveness of
which continues to be substantiated [10-13].
Timely cardioverter-defibrillator implantation
contributes to the mitigation of ventricular
arrhythmia risk [14, 15].

In the presented case series, each child with
an observation period exceeding 3 years not only
exhibited ventricular rhythm disturbances, but also
experienced episodes of ectopic supraventricular
tachycardia. Previous studies have indicated that
supraventricular rhythm disturbances, such as
atrioventricular focal atrial tachycardia, atrial
fibrillation, and atrial flutter, can serve as triggers
for ventricular rhythm disturbances in CPVT
patients, including polymorphic and bidirectional
ventricular tachycardia [16].

The polymorphism of rhythm disturbances
is presumed to stem from alterations in the
electrophysiological properties of not only
ventricular cardiomyocytes but also atria [17]. To
prevent the emergence of supraventricular rhythm
disturbances, which in some cases acted as triggers
for ventricular rhythm disturbances, combined
antiarrhythmic therapy was administered. It is
well established that combined antiarrhythmic
therapy aims to control both supraventricular
and ventricular rhythm disturbances in CPVT
patients [18]. For instance, in 2017, a randomized
placebo-controlled clinical trial conducted by
P.J. Kannankeril et al. demonstrated that the
addition of flecainide to beta-blocker treatment
significantly reduces the risk of exertion-related
ventricular arrhythmias in CPVT patients, thus
potentially contributing to the mitigation of
arrhythmogenic events [19]. The body of evidence
supporting the efficacy of flecainide continues
to grow [20, 21]. Another agent that reduces the
occurrence of proarrhythmic calcium currents
in cardiomyocytes and holds potential efficacy in
CPVT patients is propafenone [22, 23].

To determine the effectiveness of adding class
IC antiarrhythmic drugs to the therapy of patients
with CASQ2 gene mutations and whether expanding
indications for combined antiarrhythmic therapy is
appropriate for this patient subset, further research
is warranted. The question of whether specific
antiarrhythmic therapy should be prescribed to
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asymptomatic relatives of the proband - carriers
of heterozygous CASQ2 gene mutations — remains
open. According to data from various studies,
carriers of heterozygous mutations may develop
characteristic clinical symptoms and, in certain
instances, require treatment [3, 8, 9].

The spectrum of disturbances can vary from
ventricular rhythm disruptions as observed
during treadmill tests to the development of SCD.
The age of disease manifestation also displays
wide variability, emphasizing the necessity of
conducting investigations, such as treadmill tests,
upon the identification of heterozygous CASQ2
mutations [8]. The likely molecular basis for clinical
manifestations in patients with heterozygous
CASQ2 mutations involves a disruption in the
conformation of the calsequestrin-2 protein.
Alterations in the formation of the protein's
quaternary structure lead to its displacement from
the sarcoplasmic reticulum [8].

In our study, relatives of patients with confirmed
heterozygous CASQ2 mutations remained
asymptomatic and displayed no ventricular
rhythm disturbances according to 24-hour Holter
monitoring. However, the patient's family history
marked by a high concentration of SCD cases
raises the question of disease manifestation in
heterozygous CASQ2 mutations. Despite this,
attributing the exact cause of death was challenging.
Further investigation into the likelihood of clinical
manifestations upon the detection of CASQ2 gene
mutations in heterozygous state will contribute
to enhancing the quality of CPVT diagnosis and
refining the accuracy of predicting arrhythmogenic
risks in both CPVT patients and asymptomatic
relatives.

Conclusion

Within the presented cohort of patients with
homozygous or compound-heterozygous CASQ2 gene
mutations, a severe disease course prevailed, evident
through early pathology manifestation, polymorphic
rhythm disturbances, and a notable resistance to
medical therapy. Control of supraventricular rhythm
disturbances through combined antiarrhythmic
therapy and timely interventions like left-sided
sympathectomy, and for some patients, cardioverter-
defibrillator implantation, were essential to prevent
life-threatening conditionsand improve the prognosis
of this patient group. Further exploration of disease
course peculiarities in CPV'T patients associated with
CASQ2 gene mutations will contribute to developing
personalized management algorithms for this patient
subset. ®
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CASQ2Z: KN"MHWUKO-TeHeTUYeCKMe 0CODEHHOCTH
KaTexo1aMUHepruyeckoin noIMMopHHou
XeNya04KOBOM TaXMKAPAUK B TPEX CEMbAX

KynbbaumHckas EK.' « Bepe3Huukana B.B.

KaTtexonamunHepruyeckaa nonnmopdHasa xeny-
[loUYKOBaA TaxMKapAnAa OTHOCUTCA K MePBUYHbIM
KaHanonaTyam v B OTCYTCTBIE JIeYeHUA XapaKTepu-
3yeTcA BbICOKMM YPOBHeM neTanbHocTu. MyTauun
B reHe CASQ2 B roMO3UrOTHOW MM KOMMayHA-
reTepo3urotHon dopme BbiABAALTCA Y 3-5%
60JIbHbIX C KaTEXONTAMUHEPTrMYecKol MoANMopdHO
XKenynoukoBou Taxukapauen. Mol npeacraBnsem
cepuio KNMHNYeCKNX HabnoaeHN 60MIbHbIX U3 Tpex
HepOACTBEHHbIX cemelt ¢ MyTaunamm B reHe CASQ2;
Tpy myTauum (p.Leul167Pro, p.Asp325GlyfsTer7
n p. Glu259Ter) onvcaHbl Hamu BriepBble. Y Bcex
HalNX NauMeHTOB ¢ MyTaumamu B reHe CASQ2
B FOMO3UTOTHOW WU KOMMNayHA-reTepo3nroTHom
dopme oTMeuanochb TsAXesioe TeyeHne 3abone-
BaHWA: paHHAA MaHnecTaumns, Ppe3aNCTeHTHOCTb
K cneundunyeckor aHTUapuTMUYecKkol Tepanum
6eTa-agpeHobnoKaTopamu, NoAMMopdr3m HapyLue-
HUI CepAeYHOro puTMa (Hanmnure Kak *enyfouko-
BblIX, TaK U Haf»KeNnyA0UYKOBbIX HapyLeHN PUTMa),
BbICOKWI PUCK Pa3BUTUA BHE3AMHOWN cepaeyHOmn
cmepTy. CoxpaHeHe XXeny[ouKoBbIX HapyLLeHNIA
cepAeyHoOro puTma, HeCMOTPA Ha PerynapHbIn

nprem cneuydryeckort aHTMapUTMNYECKO Tepa-
Ny, OTMEYEHO BO BCEX CIlyYasXx, Korga He 6bina
BbIMOJIHEHA CENIEKTVBHAA JIEBOCTOPOHHAA CUM-
naTaKToMuUs. IHAMBMAYaNnM3npoBaHHbIN MOAXOA
K BbIOOPY MEAVKAaMEHTO3HbIX 1 OMePaTUBHbIX Me-
TOAOB fieyeHus 6bin KpaeyrosibHbIM KAMHEM B Be-
LEHVV JaHHOW rpynmnbl 60NbHBIX.

KniouyeBble cnoBa: KaTexoslaMUHeprunyeckas
nonumopdHas }esyaoukoBas TaxvKapans, Kanb-
cekBecTpuH, CASQ2, ayTOCOMHO-peLeccuBHas
dopma

Ana yntupoBaHua: KynbbaunHckaa EK, bepes-
HuLkaa BB. CASQ2: KIMHUKO-TEHETUYECKNE OCODEH-
HOCTW KaTeXonaMmHepPryeckol noanmophHon xe-
NYAOYKOBOW TaXMKapAnu B TPeX ceMbax. AnlbMaHax
KNnHnyeckorm meauuuHbl. 2023;51(3):192-199.
doi: 10.18786/2072-0505-2023-51-022.
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®uHaHcMpoBaHue

PaboTa BbinonHeHa no MHULMaTVBe aBTOPOB 6e3 NpuBneyeHna GrHaHCPOBaHNUA.

KoHdpnuKT nHtepecos

ABTOpbI AEKNapnpyroT OTCYTCTBME ABHbIX U MOTEHLMalbHbIX KOHd)J'II/IKTOB NHTEPECOB, CBA3aHHbIX C cOAepXaHnem HacToALen

CTaTbW.

YyacTtue aBTOpOB

O6a aBTOpa BHEC/IV PaBHbIN BK/a B HanvcaHve ctatby. O6a aBTopa npounm v ogobpuni GprHanbHyo BEpCUio CTaTby nepes
ny6nMKaLen, CornacHbl HECTU OTBETCTBEHHOCTb 3a BCE aCNeKTbl paboTbl 1 raPaHTUPYIOT, YTO MM HaZ1eXKaLLmM 06pa3om 6binm
PaccMOTPEHbI 1 PeLLeHbl BOMPOCHI, CBA3aHHbIE C TOYHOCTbIO 1 JOGPOCOBECTHOCTBIO BCEX YacTeln paboThbl.
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