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Scientific studies in medicine can be described as ‘a
planned and systematic effort based on evidence for the
solution of any health problems using data with high de-
gree of accuracy’ [1]. Thus, the aim of medical research
is not limited to the acquisition of pure scientific knowl-
edge, but also implies beneficial contribution to the
wellbeing of individual patients and public health. This
imposes great responsibility on scientists and physicians
organising and undertaking medical studies. Chances
for conducting a successful research and obtaining high-
quality data depend on the adequacy of the study de-
sign — a concept which is often underestimated and over-
looked. However, in contrast to the errors in application
of the statistical methods it is almost impossible to cor-
rect failures of study design after the research has been
conducted. Poor planning of the research design is one
the most common causes of manuscript rejection by sci-
entific journals [2]. Unfortunately, inadequate research
design is one of the major problems in studies conducted
by postgraduate students in Russia.

Designing a study includes two key considerations
that are often overlooked. The first and most important
step is the proper formulation of the research question,
followed by a thorough scientific literature search and
defining the existing gaps in knowledge [3]. The stud-
ied problem should be ethical, researchable, novel
and clinically significant. Quite often the researchers
waste their time, effort and resources on the problems
that have already been studied or, on the opposite, for-
mulate a research hypothesis that can hardly be tested
properly in the real-life setting. In some cases, the au-
thors do not give sufficient attention to the ethics of
study conduction and its reporting.

The second step in research planning is study design
type selection. The potential objectives of medical research
include risk factors and disease aetiology, their prevalence
and incidence rates, patients’ survival, quality of screen-
ing procedures, diagnostic methods, efficacy and safety
of treatment, prevention measures and patient-reported
outcome measures, all of which may require different ap-
proach to study planning. Some types of study design are
more accessible and easier to organise while others require
significant resources and planning. The aim of this review
is to provide basic information regarding approaches to re-
search planning, highlighting differences between the most
common types of study design, their possible application
and limitations, as well as current standards of conducting
and reporting research in clinical medicine.

DEFINITIONS

There are several terms used throughout this review,
which require definition.

Subject is an individual (patient) participating in the
study.

Prospective and retrospective studies. In prospec-
tive studies a group of subjects is actively followed
by the researchers for predefined period of time to de-
termine the outcomes that will happen in the future.
In retrospective studies, the authors have information
about existing outcomes and collect data on past ex-
posures (e.g., from medical records). To complicate
things even more, there are also ambidirectional stud-
ies that include both retrospective and prospective
phases.

Prevalence is the proportion of a population who
have a specific characteristic at a specific time point
or in a given time period, regardless of when they
first developed the characteristic. Prevalence is re-
ported as a percentage (e.g., 10%, or 10 people out of
100), or as the number of cases per 1000 (or any oth-
er number of people, for example 10 000 or 100 000)
people.

Incidence indicates the number of new cases of a dis-
ease or condition that develop in a population in a speci-
fied time period. Incidence is reported as a number of
new cases per 1000 (or 10 000, or 100 000) people per
a certain time period, for example 10 cases per 1000
people per year.

Association 1is a statistical relationship between two
variables (e.g., exposure and outcome), however it does
not necessarily mean that there is a cause-effect relation-
ship between them.

Causation means that the exposure produces the
effect.

Bias is a systematic error in the interpretation of the
data due to a factor that has not been accounted for in
statistical analysis. In other words, bias is a tendency to
overestimate or underestimate a studied parameter. Bias
exists in all types of research design and can occur at any
stage of the research process — from data accumulation to
statistical analysis [4].

Confounding is a distortion of the true relationship
between exposure and outcome by the influence of one
or more factors, called confounders. Confounders are
connected both with the cause and the outcome (Fig. 1).
Failure to control for confounding factors can lead to so-
called confounding bias.

Selection bias occurs when systematic differences
exist between baseline characteristics of the groups
that are compared. As a result, the difference in base-
line characteristics of the groups (but not the studied
exposure or intervention) can play a major role in pro-
ducing the different outcomes. Randomisation helps
to prevent this via random allocation of interventions
to participants.

Performance bias is specific to differences that occur
due to knowledge of interventions allocation, in either
the researcher or the participant.
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Confounder

(smoking)

Association
between exposures

True
association

Exposure ey Outcome
(coffee drinking) Confounded (heart disease)
association

FIG. 1. Illustration of confounding.
PUC. 1. TIpumep KoHpayHuHTa.

Note: statistical analysis showed that coffee consumption is a significant risk factor for heart disease occurrence. However, available evidence suggests
that many subjects who regularly drink coffee are also smokers. In reality, smoking is the true risk factor of heart diseases development, but if the results
of the study would not be adjusted for a potential confounder this may lead to significant bias — and the effect of coffee consumption on the occurrence

of the heart diseases would be overestimated.

MpumeyaHue: NPefCTaBUM, YTO MO pesynbTaTaM HEKOTOPOro CTAaTUCTUYECKOTO aHanM3a Ype3aMepHoe ynoTpebneHure kode SBNSIETC AOCTOBEPHBIM
haKTOPOM picka CEPAEYHO-COCYaUCTbIX 3abonesanuit (CC3). Mpy 3TOM M3BECTHO, YTO MHOTIE TKOAM, PETYNISPHO YNOTPEBRstoLLMeE Kode, Takke ABMS-
toTCs KypurbLUykami. KypeHune — 0auH U3 UCTUHHBIX (hakTopoB pucka CC3. Takium 06pa3om, eCriv Npu CTAaTUCTUYECKOM aHannae He CAenaTb Nonpaeky
Ha KypeHue (CTaHAApTU3aLMIo MO KYPEHWIO), MOXHO AOMYCTUTL CUCTEMATUYECKYHO OLIMBKY W BIUsHIE YnoTpebneHust kode Ha passuTie CC3 Gyaet

NePEOLIEHEHO.

Measurement bias occurs when individual mea-
surements, for example biochemical, are inaccurate.

Recall bias occurs in retrospective studies when
participants do not remember previous events or ex-
periences accurately or omit details.

Observer bias occurs if the investigator knows the
exposure status of the subject — this knowledge can
influence measurements (in other words the researcher
sees what he wants to see). Only double-blinded stud-
ies are not prone to observer bias, because neither the
subjects nor the investigators know the exposure sta-
tus.

Information bias results from imperfect definitions
of study variables of flawed data collection. An ex-
ample could be accidental misclassification of people
with the disease as controls thus affecting the discrim-
ination (sensitivity and specificity) of the diagnostic
test in case-control studies.

Temporal bias occurs when the researchers assume
a wrong sequence of events which misleads the rea-
soning about causality. Study designs where partici-
pants are not followed over time are prone to temporal
bias.

Attrition bias occurs when participants leave dur-
ing a study. Different rates of loss to follow-up in
the exposure or control groups, or losses of different
types of participants, whether at similar or different

frequencies, may change the characteristics of the
groups, irrespective of the exposure or intervention.
Schulz and Grimes [5] considered that loss of 5% of
participants is unlikely to introduce bias, loss of be-
tween 5% and 20% might be a source of bias, and loss
of 20% of patients or more gives concerns about the
bias.

Publication bias occurs when the outcome of a
study influences the decision whether to publish it.
For example, studies with statistically significant
results are more likely to be published than those
without.

STUDY CLASSIFICATION

There are several ways to classify study design in
medicine based on the data collection technique, cau-
sality, relationship with time, descriptive or analytical
(inferential) approach and several other parameters

(Fig. 2).

Basic studies

Basic studies, also known as experimental research,
are designed to assess cause-outcome relationships be-
tween the variation of the independent variable and its
effect on dependent variable in a highly controlled set-
ting. This type of research is required to develop and im-
prove analytical procedures, including biochemical and
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Research 1in medicine

I

Basic Observational Interventional Systematic review
studies studies studies and meta-analysis
\ [
Descriptive Analytical
3 v v v
Geneti Cross-sectional
enete Case report ross-sectional (survey) Pre-post (self-controlled)
Biochemical . Case-control .
. . Case series . Non-randomized
Animal experiments . Cohort (prospective .
Cross-sectional . Randomized
Cell cultures Ecological or retrospective) trolled trial
Method development cologiea Ecological controtied tria

FIG. 2. Classification of study design in medicine.
PUC. 2. Knaccupuxarust METUIIAHCKAX HCCIIEMOBAHNM.

genetical tests, imaging techniques, statistical methods
and models. It also includes animal experiments, cell
culture studies, genetic, biochemical, pharmacologi-
cal and physiological evaluations (see example [6] in
Table 1). Basic studies require precise specification and
implementation of the procedures and experimental de-
sign, e.g. the studied animal species, number of groups
and cases, conditions of the experiments, dosages of
the studied medications etc. [7]. This allows control-
ling for potential confounding and achieving high in-
ternal validity of the study (low risk of bias). However,
the results of the basic studies often cannot be directly
implemented in the clinical setting, in other words their
external validity is sometimes limited. The standards of
conducting and reporting the results of the basic stud-
ies have been developed, for example the ARRIVE!
(Animal Research: Reporting of /n Vivo Experiments)
guidelines for animal experiments [8].

Observational studies

Observational studies do not utilise any experi-
ments or interventions. The investigated factors
cannot be controlled in observational studies; how-
ever, their results are closer to real-life setting.
Observational studies are classified as descriptive,
which report separate disease cases or cohorts, or an-
alytical, which investigate the associations between
the characteristics of patients and outcomes (Fig. 1).
Quite often observational studies combine descrip-
tive and analytical approaches. Observational studies
include case reports, case series, case-control, cross-
sectional, cohort and ecological studies.

Case report and case series

Case report describe rare or remarkable patient
and disease characteristics in a single patient (see ex-
ample [9] in Table 1). If the study includes more than

one patient it is called a case series (see example [10]
in Table 1). Case reports and case series represent the
simplest type of research because they do not require
a control group for comparison. However, the authors
should provide a clear and detailed description of a
well-defined condition in each case to ensure the read-
ers recognise it in clinical practice. In case series the
characteristics of all patients must be provided in a
similar fashion. The report of the case series usually
includes only descriptive statistics — proportions for
discrete variables (characteristics which can be defined
only as ‘present’ [yes] or ‘not present’ [no]) and means
with standard deviations or medians with interquartile
ranges for continuous variables (numeric, e.g. systolic
blood pressure or serum creatinine concentration).

These types of research are required to generate hy-
potheses and to plan further, more complicated stud-
ies, as well as to inform the professional community
about new emerging diseases. They are simple, cheap
and easy to perform in clinical setting, and the data
may be collected retrospectively. The cons of case re-
ports and case series include the lack of a comparison
group and biased selection of cases which are all iden-
tified in clinical practice and usually represent either
the most typical or the most atypical examples of the
disease. This leads to a poor generalizability of the
study results (low external validity). And any associa-
tions discovered in these types of research are prone
to potentially unmeasured confounding not identified
by the investigators.

The CARE? (standing for CAse REports) guide-
lines were developed to increase the accuracy, trans-
parency and usefulness of case reports [11].

Cross-sectional studies

Cross-sectional studies (also known as prevalence
studies) investigate the prevalence of diseases, risk

! https://arriveguidelines.org/
2 https://www.care-statement.org/
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Table 2. 2 x 2 contingency table
Tabnuua 2. YeTbipexnonbHaa Tabnuua

Disease No disease Total
Exposed a b athb
Not exposed c d c+d
Total atc b+d N

factors, outcomes or any other health-related charac-
teristics in a particular population in a certain moment
of time (see example [12] in Table 1). The main param-
eter assessed in this type of studies is prevalence of a
condition of interest that is the proportion of individu-
als with the condition (e.g., chronic kidney disease) at
some moment of time among all the people at risk. To
conduct a cross-sectional study, the researchers need
to define the studied population, to create the sample
population and to determine the presence or absence
of the condition of interest in each individual of the
sample population. Sampling should be performed
in such a way that each combination of individuals
in the general population has an equal probability of
being selected to achieve adequate representation in
the study sample. This is usually achieved by random
sampling. However, in some situations convenience
sampling (when the sample is taken from a group
of people easy to contact or to reach) is also valid.
Another requirement is the strict and clear definition
of the studied condition and methods of its diagnosis.
Algorithms of data acquisition should be similar in
all individuals (e.g., questionnaires, electronic docu-
mentation, imaging techniques, etc.). The results of
the cross-sectional studies report the prevalence of
the studied condition as a percentage or the number
of cases per some number of individuals (e.g., 1000
or 100 000 adults) with 95% confidence interval (CI).
In many cases, the researchers in cross-sectional
studies (surveys) also acquire data on the prevalence
of exposure to factors that can be associated with dis-
ease outcome [13]. For example, the scientists can
gather information about smoking habit (exposure)
and the evidence of cardiovascular diseases (outcome)
from each individual in the sample population. In that
case each participant will fall into one of the four
groups: (a) people who have been exposed and have
the disease, (b) people who have been exposed, but
do not have the disease, (¢) people who have not been
exposed, but have the disease and (d) people who have
not been exposed and do not have the disease. These
groups can be represented in 2 x 2 contingency table
(crosstab), where rows indicate exposure and columns
indicate outcomes or disease occurrence (Table 2).

Knowing these four numbers we can calculate the

following parameters:

* the number of all individuals exposed: a + b;

* the number of all individuals unexposed: ¢ + d;

* the number of all individuals with disease (outcome):
at+c;

e the number of all
(outcome): b + d;

* the total number of the studied individuals (N): a+ b
+c+d;

» the prevalence of disease in exposed and unexposed

individuals without disease

individuals: —2— and —<— respectively;
a+b c+d

» the prevalence of exposure in patients with and

. . b .
without disease: —— and —— respectively.
a+c b+d

To analyse the association between exposure and dis-
ease occurrence (outcome) one can calculate either the
odds ratio (OR) or the relative risk (RR) with 95% CI
using logistic regression. OR and RR calculation will be
described in a separate review. It can be performed us-
ing statistical software (R, SPSS, etc.) and online-calcu-
lators®#,

Cross-sectional studies are useful for public health
planning, understanding risk factors and aetiology of
common diseases, and generating hypotheses for fur-
ther investigations. However, they provide no data
about causal relationships and only describe associa-
tions. Cross-sectional studies are less prone to the po-
tential bias that is common in case series and allow the
researchers to obtain representative results, because the
sample is often taken from the general population or cer-
tain population of interest (e.g., heavy industry workers).
But as a result, the generalizability of the conclusions is
limited to the certain sampled population, and there is
always a risk for selection bias.

Additionally, since cross-sectional studies may assess
both exposures and outcomes simultaneously, they are
prone to temporal bias meaning that the results of these
studies do not enable the researchers to discern whether
the exposure happened before the outcome, or after. This
is one of the major limitations of cross-sectional studies;
however, it can be alleviated if we use a questionnaire
for data collection where one can specify the timeline

3 https://www.medcalc.org/calc/odds_ratio.php
4 https://medstatistic.ru/calculators/calcrisk.html
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of exposure and outcome. Nevertheless, there is no loss
to follow-up which is a common problem in longitudi-
nal studies. Cross-sectional studies can be relatively in-
expensive and take limited time to conduct, however, it
is true only for common conditions and outcomes. Rare
diseases (their definition varies worldwide, on average,
40 to 50 cases per 100 000 population [14] in Russia— 10
cases per 100 000 population’) require extremely large
sample sizes, that makes cross-sectional studies less suit-
able for their investigation than case-control studies. The
same is true about common diseases with low duration
like respiratory infections, that are better characterised
by their incidence (number of new cases occurring dur-
ing some time frame), that cannot be assessed in cross-
sectional studies.

The standards of reporting cross-sectional studies
are guided by the STROBE® (The Strengthening the
Reporting of Observational Studies in Epidemiology)
guidelines for cross-sectional studies [15].

Ecological studies

Ecological (correlation) studies investigate asso-
ciations between disease occurrence and exposure to
potential risk factor. However, incidence and expo-
sures are measured not in individual patients, but in
several populations or communities (see example [16]
in Table 1). Ecological studies utilise the data, that
have already been collected in populational studies or
reports and assess associations between different pa-
rameters. They are cheap and easy to perform, include
large samples and help to generate hypotheses about
etiological relationships. However, ecological studies
do not provide the data on exposure and outcomes in
each individual. As a result, they can lead to interpre-
tation errors, when conclusions are inappropriately
inferred about individuals from the study results. This
phenomenon is called ecological fallacy. It is also not
possible to control for confounders in ecological stud-
ies, and without additional research no conclusions
about true associations can be made.

Case-control studies

Case-control studies are conducted retrospectively
and analyse participants identified on the basis of their
case status, i.e., presence or absence of the disease
or another outcome (see example [17] in Table 1).
Subjects with the disease of interest form the case
group, and the control group consists of subjects with-
out disease (Figure 3). The groups are compared by the
presence of one or several potential risk factors. The
underlying principle is to identify the significant dif-
ference in the frequency (or intensity) of the risk fac-
tors between the case and control groups. Both groups

PYKOBOACTBO MO BMOMEANLMHCKOW CTATUCTUKE

should be matched for as many parameters (factors) as
possible, except those under investigation, to control
for potential confounders. However, there are several
assumptions that can be a source of bias in case-con-
trol studies. The first is that all cases are representa-
tive for the patients with studied condition. For ex-
ample, the cases chosen among the patients admitted
to hospital might be different from the patients who
are treated in out-patient facilities. The second is that
controls are representative of the healthy population.
This can theoretically be achieved by randomisation;
however, it is often impractical. In some cases, it is
easier to alleviate the differences between the groups
by enrolling patients and controls from the similar
setting. For example, if cases are chosen among the
patients admitted to hospital, the controls can be cho-
sen from the patients admitted to the same hospital for
reasons other than the studied condition. Lastly, the
approach to data collection should be similar in both
groups and the definitions of disease (outcome) and
risk factor must be unambiguous.

Case-control studies are the most efficient way
to investigate risk factors of rare diseases, because
other study designs would require enormous sample
sizes. Several potential risk factors can be studied at
the same time. In case-control studies the scientists
are capable of controlling for several confounders if
all the important assumptions are satisfied. However,
in real-life setting it is often hard to obtain reliable
information about individual’s exposure status over a
large period of time. Case-control studies are prone to
recall and sampling bias and other potential sources
of systematic errors which can lead to confounding.
Nevertheless, well-designed case-control studies pro-
vide evidence for the causal nature of associations.
Unlike cross-sectional design case-control studies are
unsuitable for the assessment of disease prevalence.
Reporting of case-control studies is guided by the
STROBE statement for case-control studies [15].

A nested case-control study is a variation of a case-
control study in which cases and controls are drawn
from the population in a large cohort study (see cohort
studies section). The researchers minimise time and
cost of the study utilising the previously collected data.

Another type of research design similar to case-
control studies is a diagnostic accuracy study, in
which the efficacy of a novel diagnostic method is
compared to the gold standard. The conducting and
reporting of diagnostic accuracy studies are guided
by the STARD’ (STAndards for Reporting Diagnostic
Accuracy) statement [18].

5 https://minzdrav.gov.ru/documents/7025-federalnyy-zakon-323-fz-ot-2 1-noyabrya-2011-g

° https://www.strobe-statement.org/
7 https://www.equator-network.org/reporting-guidelines/stard/
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Factor absent F

No outcome/No disease

PAST PRESENT
.
Cases
}% Outcome/Disease
Factor absent F
Study
population
} Controls

Study begins here

Direction of data collection — ‘look back’

FIG. 3. Schematic diagram of a case-control study design.
PUC. 3. Cxema rcciienoBaHus «CITy9aii-KOHTPOIbY.

Note: data analysis in case-control studies is usually performed in a similar way to cross-sectional surveys, where all subjects are divided into four
groups depending on the presence of diseases (outcomes) and potential risk factors (see cross-sectional studies section). The association between risk
factors and outcomes is represented by the odds ratio or relative risk with 95% confidence interval.

MpumeyaHme: B MCCNESOBaHMAX «CIy4ant-kKOHTPOMbY (Kak 1 B OGHOMOMEHTHbIX UCCE[0BaHMAX) BCe YHaCTHUKM pacripeaensitoTcsl no YeTbipeM rpyn-
nam B 3aBUCUMOCTM OT Hanuums 3abonesaHus (MCxoaa) 1 NoTeHUManbHoro daktopa pucka (cM. pasgen «OQHOMOMEHTHbIe uccnedoBaHusy). Baan-
MOCBSI3b MeXay (akTopoM pucka 1 ncxogom Boipaxaetes B suae O unu OP ¢ 95% AN.

Cohort studies

Cohort is a group of subjects, selected on the ba-
sis of some certain characteristics, risk factors or
outcomes. In cohort studies the researchers identify
study participants based on their exposure status and
either follow them over time (prospective setting)
to identify which participants will develop the out-
come, or looking back at data created in the past (ret-
rospective setting) prior to the development of the
outcome (see examples [19, 20] in Table 1). Thus,
cohort studies assess the effect of the potential prog-
nostic factor on the disease occurrence (outcome).
Opposite to case-control studies in cohort studies the
subjects are divided on the basis of the exposure, not
the outcome (Fig. 4).

Prospective cohort studies are the gold standard of
observational studies. Similar to the other types of re-
search design exposure and outcome should be clearly
and identically defined in all cases, and the studied
cohort should be representative. The problem is that
prospective studies might take years to conduct, and
during this time frame the diagnostic criteria for the
studied conditions might change. Another assumption
which can lead to bias is that the exposure would not
change during the study period, which is often not true

in real-world setting. For example, cholesterol levels,
blood pressure, smoking status might change over
time, and require adjustment to avoid potential bias.
Retrospective cohort studies (historical cohort stud-
ies) can be performed if the researchers have access to
the detailed and reliable medical documentation of the
large groups of individuals. In that case the course of
the disease from exposure to outcome can be studied
at one time. However, there is a high a risk of bias due
to discrepancies of the medical records.

The association between exposures and outcomes
can be measured by using 2x2 contingency tables and
calculating the odds ratio or relative risk. In cohort
studies the time to event is known in each case, that al-
lows to calculate not only disease prevalence, but also
incidence rates and hazard ratio with 95% CI, which
cannot be measured in case-control studies. Cohort
studies are less prone to systematic bias and allow the
investigation of multiple exposures and outcomes in a
single study. However, prospective cohort studies are
expensive and time consuming. They are less suitable
to study rare diseases, but the role of rare exposures
can be investigated in cohort studies. The reporting
of the cohort studies is guided by the STROBE? state-
ment for cohort studies [15].
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PRESENT

Study

Exposed group

FUTURE

Outcome/Disease

No outcome/No disease

population

- Unexposed group

Outcome/Disease

No outcome/No disease

Study begins here

Direction of data collection — ‘look ahead’

FIG. 4. Schematic diagram of a prospective cohort study design.

PUC. 4. Cxema npocneKTHBHOTO KOTOPTHOTO UCCIICIOBAHHSL.

Interventional studies

Interventional (experimental) studies compare the
effect of the studied treatment (intervention) in the ex-
perimental group with a control group of subjects, who
receive either placebo or a different treatment. They can
be used to define causative relationships. Sometimes a
term ‘trial” is used to describe the interventional studies.
There are several types of interventional study design.
The guidance on the design, conduct, analysis and evalu-
ation of clinical trials is provided in ICH guidelines (The
International Council for Harmonisation of Technical
Requirements for Pharmaceuticals for Human Use)®.

Pre-post (self-controlled, before-and-after study)
studies

Pre-post studies (PPS) measure the occurrence of an
outcome before and after the implementation of a par-
ticular intervention (see example [21] in Table 1). PPS
can include a single group (arm) of patients, in which the
outcome is measured before and after the intervention.
Thus, to define the effect of treatment the patients are
used as their own controls. The difference in the discrete
and continuous parameters before and after intervention
can be analysed. The temporality of PPS studies allows
the researchers to suggest cause-effect relationships be-
tween the intervention and outcome. However, the re-
searchers cannot control the other factors that might pre-
determine the outcome and change unpredictably at the
same time frame.

Non-randomised controlled studies

Non-randomised trials (NRT) compare the out-
comes in the experimental group of subjects, who

undergo the studied intervention, with a control group
where there is no intervention (see example [22] in
Table 1). The participants are not assigned to the
groups by chance (i.e., without randomisation). The
assignment is either performed by the researchers, or
in some cases the patients choose whether they want
to receive intervention or not. NRT are easy to con-
duct and can suggest causative relationships between
intervention and outcome. However, they are prone to
different types of bias resulting from the lack of ran-
domisation.

Randomised controlled trials

In randomised controlled trials (RCT) a homog-
enous group of subjects is randomly (by chance) di-
vided into two separate groups. After that the stud-
ied intervention is implemented in one group and the
outcomes are compared between the groups (see ex-
ample [23] in Table 1). Successful randomisation is
one the critical conditions to achieve adequate results.
Theoretically the two groups should be identical in
all respects including potential confounders (i.e., age,
sex, concomitant medications, disease severity and
duration, etc.), the only exception being the studied
intervention. However, it is very hard to achieve in
real-world setting.

There are several other methods, besides randomi-
sation, which help to improve the quality of the RCTs,
such as allocation concealment, blinding, intention to
treat concept, simultaneous assessment of all study
arms, etc. RCTs are expensive, time- and resource-
consuming, and require significant numbers of trained

8 https://www.ema.europa.eu/en/ich-e9-statistical-principles-clinical-trials
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research personnel, but if conducted properly they
provide the highest level of evidence about cause-
effect relationships among all types of clinical trials.
As a result, RCTs have become the gold standard of
clinical trials design. The CONSORT® (CONsolidated
Standards of Reporting Trials) statement was devel-
oped to improve the quality and transparency of the
RCTs [24]. The SPIRIT! (Standard Protocol Items:
Recommendations for Interventional Trials) Statement
provides evidence-based recommendations for the
minimum content of a clinical trial protocol.

Systematic review and meta-analysis

Sometimes several cohort studies or RCT are con-
ducted over time to investigate the same problem. More
often than not their conditions and results are different.
Systematic reviews evaluate and interpret the results of
all published studies in the clinical area (see example
[25] in Table 1). In contrast to traditional review articles,
in which the authors may choose which studies to in-
clude, a systematic review must contain all the published
data of adequate quality. It is sometimes possible to per-
form statistical analysis to combine the results of sepa-
rate studies, included in a systematic review, this method
is called meta-analysis (see example [26] in Table 1).
Currently systematic reviews and meta-analysis provide
the highest level of evidence in clinical research. The
methodology of systematic reviews and meta-analysis is
guided by the PRISMA" (Preferred Reporting Items for
Systematic reviews and meta-analysis) statement [27].

TYPES OF OUTCOMES AND STATISTICAL

ANALYSIS

Each type of study design can assess certain cat-
egories of outcomes: continuous, binary, rates of
events or survival time. There are conventional sta-
tistical methods to describe and compare each type
of outcome [28]. They will be discussed in the future
reviews.

CONSIDERATIONS ON STUDY DESIGN

CHOICE

To define the most appropriate study design one
should consider the research objective, form a hy-
pothesis, analyse the published data in this scientific
area, resources available to the research team, and
their own experience and expertise. It is much more
preferrable to conduct a simpler study of high-quality,

than to spend time and effort on a more complicated,
but flawed design that will produce unreliable data.
The suggested application of different study designs
depending on the research objective is provided in
Table 3.

It should be taken into account that different types
of study design are associated with different types of
bias and other potential disadvantages, which should
be considered in advance and controlled for, if pos-
sible (Table 4) [29]. One of the important steps in
planning clinical studies is sample size calculation,
that helps to control for bias, achieve statistically
and clinically significant results and optimise costs.
Underestimation of the sample size can lead to ob-
taining statistically insignificant results (while the
difference might in fact exist). Overestimation of the
sample size results in extra costs, unnecessary ex-
posure of large number of subjects and detection of
statistically significant, but clinically irrelevant dif-
ferences. There are several approaches to sample size
calculation depending on the type of outcome. If the
sample size is predefined, it is possible to calculate
the study power instead to assess which level of dif-
ference between groups (effect size) can possibly be
detected in this setting. Sample size calculation can
be performed with statistical software (for example,
in R) or using online-calculators!'>!3.

The plan of the study, called research protocol,
which includes all considerations and details about
research objective, ethical issues, study design, inclu-
sion and exclusion criteria, outcomes and statistical
analysis plan should be drawn in advance and care-
fully implemented. Protocols of the clinical trial that
involve human subjects should be registered in the
special registration systems such as clinicaltrials.gov
database'* or the WHO International Clinical Trials
Registry Platform's before their results will be report-
ed. Through these systems all the important data about
each study including its design can be obtained and
assessed by any researcher. This approach contributes
to the clinical trials transparency and many medical
journals strongly recommend to provide the registra-
tion number of the trial in the manuscript.

CONCLUSION

Adequate research design is an essential condi-
tion for conducting a successful study. Therefore, the
choice of study design is among the most important

° https://www.equator-network.org/reporting-guidelines/consort/
10 https://www.spirit-statement.org/

1 https://www.equator-network.org/reporting-guidelines/prisma/
12 https://www.stat.ubc.ca/~rollin/stats/ssize/index.html

13 https://medstatistic.ru/calculators/calcsize.html

14 https://www.clinicaltrials.gov/

15 https://www.who.int/clinical-trials-registry-platform
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Table 3. Preferred types of study design for different objectives
Tabnuya 3. Bbibop an3aiiHa UccnegoBaHus B 3aBUCMMOCTM OT LieNU U 3agay

Cross-sec-

Ecological tional Case-control Cohort Interventional
Investigation of rare diseases + - + - -
Investigation of rare causes (exposures) +/- - +- + -
Studying multiple effects of exposure +/- +/- - + -
Studying multiple exposures +/- +/- + + =
Measurement of prevalence = + = + =
Measurement of incidence = = +- + =
Measurement of time relationships - - = + -
Effect of interventions = = = = +

Note: + preferred, +/- possible, but less suitable, — unsuitable.

MpuMeYaHme: + NpeanoyTUTENbHbIIA, +/- MeHee NPeanoYTUTENbHBINA, HO AONYCTUMBIA, — HEMOAXOAALLMA.

Table 4. Probability of bias and limitations in different types of studies
Ta6.r1uua 4. YacToTa cucTeMaTM4eCcK1X owmnooK 1 npo4unx 3anyJJ,HeHV|l7| npu nposeaeHUn pa3niniyHbIX BUAOB Vlccne,lJ,OBaHI/IVI

Ecological Cross-sectional Case-control Cohort
Selection bias n/a M H L
Recall bias n/a H H L
Loss to follow-up n/a n/a L H
Confounding H M M M
Time required L M M H
Cost L M M H

Note: H - High, L — Low, M — Medium, n/a — not available.

Mpumeyanue: H — Bbicokas, L — Huskasi, M — cpeaHsisi, n/a — He NpUMEHUMO.

things in planning the scientific investigation, that
should be decided upon wisely and rationally. Certain
types of observational and interventional studies are
suitable for different research objectives. The studied
exposures and outcomes should be clearly defined.
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Bnun>xxanwme mcxoabl O4GHOMOMEHTHOM
M 3TanHOM PEKOHCTPYKLMM PACCIIOEHUSA aopThbi:
OAHOLUEeHTPOBOEe uccnepgosaHme
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AHHoTauus

Llenb. OueHuTb Grimkaniume nexogsl nocne NonHoN O4HOMOMEHTHON UMK STaNHON PEKOHCTPYKLMM NEPBUYHOMO M BTOPUY-
HOrO AMCTaNbHOMO PaCcCroeHNs aopTbl C UCMONb30BAHMEM UMMMAHTALMM FONOMETaNIMYECKNX CTEHTOB B rpya06pIOLIHON
oT4en aopThbl.

Matepuanb! n meToAabl. BbINONHEHO NPOCNEKTUBHOE UCCNeRoBaHMe ¢ yyacTueM 21 nauuenTa (19 MyXUnH U 2 KEHLLMHbI)
C paccnoeHuem aopTbl: y 8 Habnoganock BTOpUYHOe AuctanbHoe paccrnoenue (rpynna 1) ny 13 — nepeuyHoe guctansHoe
paccrnoenue (rpynna 2). Y Bcex NauMeHToB NokasaHusMW 411 NPOBeEeHUs BMeLLaTenbCTs Bbinu npuaHaki Manbnepdysum
B OHOM WM HECKOSbKMX cocyancTbix 6accenHax. OuenmBanuch: 30-aHEBHAs BbKMBAEMOCTb NOCIE onepawym, NpUYnHbI
neTanbHbIX UCXO0B, YaCTOTa U XapakTepuCTHKa HeneTasnbHbIX OCIOXHEHWH.

PesynbTatbl. CpeaHuit Bospacr B rpynne 1 coctasun 43,0 £ 3,1 roga, B rpynne 2 — 56,0 + 3,9 ropa (p < 0,05). Hanbonee
4acToW NPUYMHON PacCrIOeHNs B rpynne 1 cnyxuna aucnnasus CoeauHUTENbHON TKaHW, B rpynne 2 — aTepocknepos B Co-
YeTaHuM ¢ apTepuansHoi runepTeHaued (p < 0,05). B rpynne 1 3apeructpuposaH 1 (13%) netanbHolid UCXOA, B rpynne 2 —4
(31%), pasHuua mexay rpynnamu HesHauuma. JleTanbHbIMW OCROXHEHUAMI CRYKUIKU: NOMMOPraHHash HEAOCTAaTOYHOCTb,
MMNAaHTaLns CTeHTa B NOXHbIA KaHam aopTbl, paspbiB aopThl, TPOMBO3 BepxHel GpbhkeeyHol apTepun. HenetanbHble
0CnoxHeHus passunuck B rpynne 1y 3 (38%), B rpynne 2 —y 3 (23%) naumeHToB, pasHuLa Mexay rpynnamu HesHaumma.
Cpeay HeneTanbHbIX OCMOXHEHUI AWarHOCTMpOBaHa Marnbnepdy3ans BEPXHUX W HKHUX KOHEYHOCTEN, noTpeboBaBLuas
YCTaHOBKW CTEHTa, NPOTE3NPOBAHNS UMK LIYHTUPOBAHWS; HApYLLEHUEe CMIMHHOMO3rOBOr0 KpoBOODpaLLeHMs, OCTPoe Hapy-
LeH1e MO3roBOro KpoBOOBpaLLEHIS!, NONMOPraHHas HegOCTaTOYHOCTb, KyNMPOBAHHbIE KOHCEPBATUBHO.

3aknioveHue. BoiknBaeMocTb B TeueHne 30 AHei nocne NonHON O4HOMOMEHTHON UMW 3TanHON PEKOHCTPYKLMU NEPBUYHO-
r0 U BTOPUYHOTO AMUCTarNbHOMO PacCnoeHns aopTbl C UCMOMb30BaHUEM UMMIAHTALMU FONOMETaNNNYECKUX CTEHTOB B rpyao-
OptoLwHoM oTaEeN aopThbl cocTaBnsieT 76%, YacToTa HeneTanbHbIX OCNOXHEHW — 28%.

KntoyeBble cnoBa: paccrnoeHue aopTbl; NPOTE3NPOBaHME BOCXOAALLEr0 OTAENa U Ayri aopThl; NPOTE3NPOBAHUE HUCXOAS-
LLe rpyaHoit aopTbl; CTEHT-rpadiT; ronoMeTanMYECcKUin CTEHT; BbKMBAEMOCTb; OCNIOXHEHMS
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Immediate outcomes of simultaneous
and step-by-step reconstruction of aortic dissection:
a single-center study

Mark A. Soborov*!, Omari V. Kanadashvili, Elena N. Belykh, Kirill S. Baranov
Sechenov First Moscow State Medical University (Sechenov University)
8/2, Trubetskaya str., Moscow, 119991, Russia

Abstract

The aim. To evaluate the immediate outcomes after complete single-stage or step-by-step reconstruction of the primary and
secondary distal aortic dissection using implantation of bare metal stents in the thoracoabdominal aorta.

Materials and methods. A prospective study was performed involving 21 patients (19 male) with aortic dissection: 8 had
secondary distal dissection (group 1) and 13 had primary distal dissection (group 2). In all patients, indications for interven-
tion were signs of malperfusion in one or more vascular regions. The following factors were evaluated: 30-day survival after
surgery, causes of fatal outcomes, frequency and characteristics of non-fatal complications.

Results. The average age in group 1 was 43.0 + 3.1 years, in group 2: 56.0 £ 3.9 years (p < 0.05). The most common
cause of dissection in group 1 was connective tissue dysplasia, in group 2 — atherosclerosis in combination with arterial
hypertension (p < 0.05). In group 1, 1 (13%) lethal outcome was registered, in group 2 — 4 (31%), the difference between
the groups was not significant. Lethal complications were: multiple organ failure, stent implantation in the false aortic canal,
aortic rupture, and thrombosis of the superior mesenteric artery. Non-fatal complications developed in group 1 in 3 (38%),
in group 2 —in 3 (23%) patients, the difference between the groups is not significant. Among the non-lethal complications,
malperfusion of the upper and lower extremities was diagnosed, requiring stent placement, prosthetics or bypass surgery;
cerebrospinal circulation disorder, acute cerebrovascular accident, multiple organ failure, conservatively treated.
Conclusion. The survival rate for 30 days after a complete single-stage or step-by-step reconstruction of the primary and
secondary distal aortic dissection using implantation of bare metal stents in the thoracoabdominal aorta is 76%, the fre-
quency of non — fatal complications is 28%.

Keywords: aortic dissection; prosthetics of the ascending aorta and aortic arch; prosthetics of the descending thoracic aorta;
stent graft; bare metal stent; survival rate; complications
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Pacciioenue aopThl, WM IPOHUKHOBEHHE KPOBSHBIX
Macc B IPOCTPAHCTBO MEXIY CIOAMU CTEHKH aopThbl
gepe3 pa3phiB ee BHYTpEHHEH 00OJOYKH, HHTHMEI, SB-
JSIeTCSl TPO3HBIM 3a00NEeBaHUEM, KOTOPOE BCTpEYaeTcs
¢ gactoroit 2,5 ciyyas Ha 100 TBIC. HaceleHUs B TOI.
[Ipm 3TOM Ka)<Iplil MATHIA TAUEHT YMHUPAET JO MOCTY-
IUIEHUS B KJIMHUKY, a KKl TpeTUil — B TedeHue 24 ya-
COB OT Havyaia KIIMHAYECKHUX NposiBieHni [ 1].

TpaaunuoHHO OOJBIIMHCTBO KiIacCH(UKAIMIA pac-
CIIOCHHsI, BKIIIOYAs CaMylo IIEpBYI0O W Hamboiee pac-
MpOCTpaHEHHYI0, NMpemioxkeHHyo De Bakey, ocHOBEI-
BalOTCA Ha JIOKAJIM3alMM IEPBOHAYAIBHOIO pa3pbiBa
UHTUMBI a0PThl, OCKOJIBKY OT 3TOr0 BO MHOIOM 3a-
BUCAT TSKECTb COCTOSIHMSI IallMEHTa, AajibHeHInas
TaKTHKa JEYEHUd U MporHo3. Eciu mpoKcUMabHBIN
pa3pblB B MHTHME aopThl paclojlaraercsi B BOCXOAS-
meM otjele 0o Jyre 10 HIKHETO Kpasi YCThS JIeBOH
MOJAKIIIOYMYHOM apTepuu, TO peyb UAET O BapHUaHTax
pacciioeHns, KOTOpbIe COBPEMEHHEIE aBTOPHI 00BEIH-
HSIOT B OAWH THI — npokcuManbHbIH (I 1 11 Tum mo De
Bakey). B cirydae pacnonoxeHusl BXOIHOTO OTBEPCTHS
HI)KE YCThs JIEBOW MOAKIIOYMYHON apTEPUU paccioe-
Hue cautaetcs auctanbHbiM (111 Tum mo De Bakey) [2].
[IpokcumanpHOE paccioeHue cocrasiseT 67% U3 Bcex
CJIy4yaeB pacciOeHus aopThl, ocrasiuiuecs 33% oTHO-
cATCS K JUCTAbHOMY pacciioeHuro [1].

JucranpHoe paccioeHHe MOXKHO YCIIOBHO IOJpa3-
JIeJITh Ha J1Ba noaruna. [Ipu nepBUYHOM IUCTaIbHOM
pacclloeHUH HaJpbIB MHTUMBI HU3HAYaJIbHO PacIojiaraer-
Cs HUKE YCThS JIEBOM MOAKIIOYNYHON apTepHUH, IPU BTO-
PUYHOM — BHIIIE, C (QYHKIIHOHUPYIOIINM JOKHBIM IIPO-
CBETOM B HIDKEJIEKAIUX OTAETIaX aopThl IOCIIE paHee
IIPOU3BEACHHON PEKOHCTPYKLIHMU €€ IPOKCHMAaIbHOIO
y4acTKa.

Hcnonp3yemble pH J€YEHUH IPOKCUMAJIBHOIO pac-
CIIOEHMsI TPAJULMOHHbBIE OTKPHITBIE U COBPEMEHHBIE
THOPUIHBIE METOABI PEKOHCTPYKIIUH MO3BOJISIOT TIOIHO-
CTBIO BOCCTAaHOBHUTH (YHKIIHIO a0pTAJIIFHOTO KIIalaHa,
BOCXOJISIIETO OTIENa, TyT'H, OpaxuoredaibHBIX COCYIOB
U Ja)ke HadaJbHOW YacTU HUCXOAALIETo rPpyAHOTO OTIe-
na aopthl [3]. OgHaKO Mmocie MOTOOHBIX BMEIIATEIIHCTR
coxpaHseTcs (YHKIMOHHPOBAHUE JIOKHOTO IPOCBETA
B HUCXOJAIINX OTAeNax aopThl [4]. IT0 00yCIOBIEHO
TEM, YTO B OCHOBE IPOKCHUMAJbHOIO THUIIA PacCIOCHUS
gamie BCEro JIeKaT HACIEACTBEHHBIC 3a00IeBaHMs, Xa-
pakTepusyrolmyecs JETeHepaTUBHBIMU  IPOLECCaMU
Ha BCEM NPOTSXKEHUU aopThl. COOTBETCTBEHHO MOMHU-
MO OCHOBHOTO BXOJHOT'O OTBEPCTHUS B MHTUME UMEETCS
0OJIBIIIOE KOJIMYECTBO JOMONHUTEIBHBIX MalbIX (peHe-
CTpanmii, 4epe3 KOTOphIe OCYIIECTBISIETCS COOOIICHUE
MEX]ly UCTUHHBIM U JIOXKHBIM IpocBeTamu [5]. Taxum
00pazoM, IPOKCHMAJIBLHOE pPacciIOeHHEe IMOCe €ro XH-
PYPTUYECKOIO JIEUEHUs] IEPEXOAUT B JUCTAIBHBIN THIL.
OTnuyre OT UCTUHHOTO IUCTAJIBHOIO PACCIOEHUs 3a-
KIIFOYaeTCs B TOM, YTO B OOJBIIMHCTBE CIIydacB HE MIMe-
€TCsl YETKO BBIPR)KEHHOI'O BEPXHEr0 BXOIHOIO OTBEp-
CTHsI, IOCKOJIBKY 0 PEKOHCTPYKLUH OHO HAXOJWIOCh

BBIIIIC W yXe OBUIO 3aKpPBITO BO BPEMs HPEIBIIYIIETO
BMEIIIaTeNbCTBA.

HexoTtopble aBTOpBI yKa3bIBatOT Ha TO, YTO HAJIUYHE
JIEHCTBYIOIEr0 JOKHOIO IPOCBETa B HUCXOSILIEM OT-
JieJie a0pThI I0CJIe BMEIATEIbCTBA IPU IPOKCUMAIEHOM
paccloeHUH HEe BIMSET Ha II0Ka3aTelld JIETaJbHOCTU
B OTJAJICHHOM IIOCJIEONEPAlMOHHOM NEPUOJE, HO MO-
JKeT OBITh HPEAUKTOPOM YBEIMUYCHHS IHAMETpa aop-
Thl. JIaHHBIE OPYTHUX aBTOPOB CBUAETENBCTBYIOT O TOM,
YTO YaCTUYHBIA TPOMOO3 JIOKHOTO KaHaja B CPaBHEHUU
C IIOJIHOU €ro MPOXOAUMOCTBIO SABJISIETCS HE3aBUCUMbIM
IPEIUKTOPOM JIETAIBHOCTH y MAaLMEHTOB MOCIE BBIIHU-
CKH U3 cTanuoHapa [6].

Crparerus u TakTHKa JI€YeHUs AUCTAIbHOIO paccio-
€HUsI a0pThl, KOHBEPTUPOBAHHOIO U3 IPOKCHMaJIbHOIO
WIM HUCTUHHOTO, SBJSIOTCS NPEIMETOM IUCKycCUH [7,
8]. B neyennu Takux MalyMeHTOB PEIIAIOT JIBA BOIIPOCA:
[IOKa3aHa JIM olepalysi B JaHHOM KOHKPETHOM Cllydyae
U KaKoM BapuaHT PEKOHCTPYKLUU CIEeLyeT IPEAIOYECTb.
BosbIMHCTBO aBTOPOB CXOISTCSI BO MHEHUH, YTO BMe-
LIaTEeJIbCTBO TIOKA3aHO IPU YBEIUYEHUU UaMeTpa aop-
THI 10 5,5 cM 00 TIpH HAJTMYUH BBIPAKEHHBIX KIMHH-
YeCKHUX CUMIITOMOB [9]. PagukanbHas 3aMeHa BCel I10-
pa’keHHON aOpThl CHHTETHUYECKUM IIPOTE30M C MUMILIaH-
Taluell B HEro BUCLEPAJIbHBIX BETBEH IO OTAEIbHOCTU
nr00 Ha eAWHOU IUIOMIAZIKE COMPOBOXKIAETCS OIepa-
[IMOHHOW JIETAHOCTBIO A0 27%, eciu MpOu3BOIUTCS
B IIJIAaHOBOM Hopsiake, U 10 50% — B 3KCTPEHHBIX CIIydasx
[10]. [Iupokoe mpUMEHEHHE OTKPBITHIX PaJUKAIBHBIX
onepauuii OrpaHUYUBAETCA UCXOJHOM TSXKECTBIO COCTO-
SIHUS TIAIHEHTa, HATMYHUEM COITyTCTBYIOIINX 3a0oieBa-
HUH 1 QU3HOIOTHIeCKUM pe3epBoM. Orepartist J0KaIb-
HOTO IPOTE3UPOBAHUSA TOJBKO HUCXOSIIEr0 I'PyAHOIO
oTJena aopThl ¢ TepMeTH3aluel win (eHecTpanueit
JIOXKHOT'O IIPOCBETA TaKXKe He SABJsEeTCA HIealbHOM, TaK
KaK HEepeAKO MPHUBOAUT K pELUIUBAM U pe3uIyaabHO-
My pacciIO€HHIO B aucTaibHoM ydactke [11]. B HacTo-
slee BpeMs paclpOCTpaHEHAa METOJMKAa UMILIaHTaluu
CTEHT-TrpadTa B TPyAHON OTAET aOPTHI ISl HEPEKPHITHS
pa3pbiBa B IPOKCUMAJIbHOM YacTH U MOCIIEAYIOIIETO pe-
MOJEJIMPOBaHMs KPOBOTOKA. VIMEIOTCSA JaHHBIE O TOM,
YTO yCTAHOBKA CTEHT-TpadTa MOXKET CTUMYIIHPOBATH 3a-
JKUBJIGHUE PACCIOEHUS, a UHOIA U BCEHl aOpThI, BKIIIO-
4asi OpIOIIHBIE CETMEHTH. TeM He MeHee BO3MOKHBI
MIEpBUYHBIC TOATEKAHUS ¥ TO3IHSS perepdy3ust T0KHO-
IO IIPOCBETA BCJIEACTBHUE IPOIPECCUPOBAHUSA OCHOBHOTO
3a0oneanus [12, 13].

Leanb padoThl: oricHKa OIMKANIIINX UCXOIOB MOCIIE
MIOJIHOW OJTHOMOMEHTHOM WM 3TallHOW PEKOHCTPYKINU
NIEPBUYHOIO M BTOPUYHOIO IUCTAJIBHOIO PACCIOEHUS
AOPTHI C UCIIOJIb30BaHUEM MMILJIAaHTALUU FOJIOMETaslIu-
YEeCKHUX CTEHTOB B TPYAOOPIONTHOM OTIET aOPTEHI.

MATEPUAIbI U METOAbI

Ha 6a3e rocyaapCTBEHHOTO OIOKETHOTO yUpexkKie-
Hug «Hay4yHo-HCClIeTOBaTENbCKUM WHCTUTYT CKOPOU
nomomm uM. H.B. CximdocoBckoro» JlemapramenTa

20 CEYEHOBCKMI BECTHHUK T. 12, Ne 1, 2021 / SECHENOV MEDICAL JOURNAL VOL. 12, No. 1, 2021



3npaBooxpaneHusi ropoma MockBer ¢ 01.01.2011

mo 31.12.2016 BeIMOTHEHO MPOCMEKTUBHOE MCCIIENOBA-

HUE CO CIUTONITHBIM Ha0OpPOM MAallUEHTOB, COOTBETCTBYIO-

LIUX KPUTEPUSIM BKIIFOUEHUS:

* BO3pact crapmre 18 jer;

* BTOpPMYHOE  JUCTAJIbHOE  PAacCIOCHUE  AO0PTHI
npu | tumie paccnoenus no De Bakey, oneparust me-
PEKpHITHS 30HBI IPOKCUMAJIFHOM (peHecTpanuy mpo-
Te30M J100 CTEHT-TpadTOM;

* mepBUYHOE AucTaigbHOE paccinoenue (111 Tum pacco-
enus o De Bakey);

* MMIUIAHTaLUs T'OJIOMETAINIMYECKUX CTEHTOB B Ipy-
JOOPIOIIHON OTHEN aOpThl 10 MOBOJLY IUCTAJIBHOTO
paccioenusl.

Kpurepusm BKirroueHs1 COOTBETCTBOBAI 2 | ManmeHT,
M3 HUX Y 8 JUCTaJIbHOE PAacCiIOEHUE MPOrpeccupoBalio
B Pa3JIMYHbBIE CPOKU MOCIIE KOPPEKLIMH TPOKCUMAIILHOIO
paccroenus aoptel — | Tuma mo De Bakey (rpymma 1)
n y 13 quarHocTHpOBaHO MEPBUYHOE AMCTAILHOE pac-
cioenue — 11 Tun mo De Bakey (rpymma 2).

Craauro 3a00ieBaHMs ONPEACISUIA 10 Kiaccuduka-
oun Wheat oT Hadana mepBBIX KIMHHYECKHX CHMIITO-
MOB PACcCIIOEHHsI UM IIEPBOTO CIIy4as ero AMarHOCTUKU
y maHHOTO manuenTa [ 14].

[TanmeHTaM ¢ MPOKCUMAJIBHBIM PacCIOCHUEM IIPO-
HU3BOJWIOCH INPOTE3UPOBAHHE BOCXOISAIIETO OTAeNa
U JAyTH aOPTHl U, TAKUM 00pa3oM, KOHBEpPTAIHs MPOK-
CHUMAaJIbHOI'O PacCIOCHUS B JUCTAIIbHOE. 3aT€M BTOPHIM
9TaIOM BHINIOJHSIOCH MPOTE3UPOBAHIE MO0 UMILIaH-
Talus CTEHT-Tpad)Ta B HUCXOMANIMN TPYIHOH OTHEN
AOpThl M MMIUIAHTALUsl HE IOKPBHITOIO TKaHbIO aop-
TaJBHOTO CTANBHOTO CTCHTA B TOPAKOAOJOMUHAIBHBIN
OTJEII.

[Ipu HaIMYMK EPBUYHOTO IUCTAIILHOTO PACCIOCHUS
BBINOJHSAJIOCH MPOTE3UPOBAHUE HUCXOMAIICH TPYAHOU
aopThl C UMIUIAHTalLKMEH HE IOKPBITOTO TKAaHbIO aop-
TANBEHOTO CTAJIBHOTO CTEHTA B TUCTAJBHBIA OTIET JIN00
MIOJIHOCTBIO  PEHTTEHIHAOBACKY/IApHas HMILIAHTaLUs
CTEHT-TpadTa ¥ CTCHTA B JUCTAIBHBIN OTHEI.

B wuccnemoBanuu oneHuBanuch: 30-IHEBHAA BBI-
JKUBAEMOCTh I10CJIE OIEpPaLUU, MPUUYUHBI JIETAJIbHBIX
HCXOZI0B, 4ACTOTa U XapaKTepUCTUKA HEJETAIbHBIX 0C-
JIO’KHECHH.

XUPYPIUA

CraTuctuyeckuin aHanms

KareropuanbpHble nepeMeHHbIE IPEICTABIEHBI B BIIE
yyclla U JOJNM, BBIPAXXKEHHOM B MpoLEHTaX. AHaiu3
pacnpesneneHus HENPEepPhIBHBIX CIy4YalHbIX BEJIWYUH
npoBoamn 1o Mertony KommoropoBa — CmupHOBa.
HopmainbHo pacnpezneneHHble HENpEphIBHbIE BETUYUHbBI
MIpeJCTaBIEHbl B BUJE CPEIHETO + CTAaHAAPTHOE OTKJIO-
HEHHE, OCTaJIbHbIE — KaK MEIMaHa U UHTEPKBAPTUIIbHBIN
pasmax (25-it; 75-i meprieHTrH). 711 cCpaBHEHUS TPYTIIT
HCHOJIB30BAJICS TOUHBIN KpuTepuid dumiepa, -KpUTepuil
CreronenTta. [IpuHSTHIH YPOBEHb CTATHCTUYECKOW 3HA-
gumocTH: p < 0,05.

PE3YIIbTATDI

Hemorpadudeckne u KIMHHYECKHE MOKA3aTeIH Ma-
[MEHTOB Ha MOMEHT IIEPBUYHON TUATHOCTUKH yKa3aHBI
B Tabiune 1.

BoybIMHCTBO TAIIMEHTOB B O0CHMX Tpymiax ObLIO
MIPEACTaBICHO MYKIMHAMH, CPEIHUN BO3PACT KOTOPHIX
B rpynmne 1 cocraBui 43 rona, 4ro ObUI0 Ha 13 JieT MeHb-
me, yeM B rpyme 2. Haubonee yactoit nmpuIuHO# pac-
cIoeHus B rpymie 1 OplIa TUCIIIa3us COSTUHUTENBHOM
TKaHH, B TPyHIIE 2 — aTepOCKIEPO3 B COYCTAHHUH C apTe-
PHAIBHON TUIIEPTEH3HUEM.

B rpynme 1 peKoHCTpYKIHS BOCXOAAIICTO OTHETA
AOPTHI BBITIONIHEHA Y 7 MAIIEHTOB B OCTPOH (aze u'y of-
HOTO TAIMEHTa B MmomocTpoi (tadm. 2). [NokazaHusMu
IUTSL IOCTIEAYIOMNX BMEIIATENbCTB SBISUINCH: TIPH3HAKA
MaJbliepdy3urd B PA3IUYHBIX COCYIMCTHIX OacceiiHax
y BCEX IMMAIEHTOB, B TOM YHCIIC y 2 B COUCTAHUH C yBE-
JMYeHUEM JHaMeTpa aopThl 6oiee 0,5 cM B Te€UEHHUE IT0-
Jayrona. BmemarenscTBO Ha HUCXOISIIEM OTHAENE TPyA-
HOUM aopTHI MMPOU3BEACHO B CPOKH OT 1 1o 24 mecsiieB
IOCTIE TIEPBBIX CHMIITOMOB PaccioeHus (puc. ).

B rpynme 2 mpoTe3upoBaHHUE WK CTCHTHPOBAaHUE
HHCXOMSIICTO OTAENa T'PYIHOH aopTHl W WUMIIJIAHTa-
O HE TOKPBITOTO CTEHTa B TOPaKOAOIOMUHAIb-
HBIA OTZEN B OCTpOW (asze pacciIoeHUs] OCYIIEeCT-
BISUTUCH 6 TamMeHTaM, B MOJOCTpod — 1 m B xpo-
HHYEeCKOH — 6 marueHtam (Tabia. 2). [lokasaHusMu
IUISL TIPOBENEHHS BMEIIATEIhCTBA OBUIM MPU3HAKU
Manprnep(y3uu B OJHOM HIH HECKOJBKHUX COCYIHU-
cTHIX OacceifHax y BCeX MANHEHTOB B COYECTAHUHU

Tabnuya 1. [lemorpacduyeckme aaHHbIe NaLUEHTOB M XapaKTep NaToNorMM Ha MOMEHT NePBUYHON AMarHOCTUKM
Table 1. Demographic data of patients and the nature of pathology at the time of initial diagnosis

Mapametp / Parameter

pynna1/Group1(n=8) I'pynna2/Group2(n=13) 3HaueHue p/p value

[emorpadmyeckve aaHHble / demographic data
BO3pacT, rogbl / age, years
My4uHbl / men (%)
OTnonorus paccnoenns / aetiology of dissection
ApTepuansHas runepTeHsus / arterial hypertension
Artepocknepos / atherosclerosis
[vcnnasns coemnHUTENbHOM Tkakm / connective tissue dysplasia
cuHagpom Mapdana / Marfan syndrome

43,0+ 31 56,0 +3,9 <0,05
7(88) 12 (92) n.s.
5(63) 12 (92) n.s.
2 (25) 11 (85) <0,05
5(63) 2 (15) <0,05
1(13) - n.s.

lMpumeyaHue: AaHHbIE NpeaCcTaBneHbl B BUuge abcontoTHoro Yucna u gonu, n (%), cnum He ykasaHo uHade; n.s. — non significant (He 3HauMmo).
Note: data presented as n (%) unless otherwise indicated; n.s. — non significant.
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SURGERY

PUC. Mynbrrcnimpanbhas KoMIbloTepHas Tomorpadus: 3D-pekoHcTpykimsa. OKOHUATENBHbBIM BHI a0PTHI MOCIE 3aBEPIICHUS
MIOCJIE/THETO dTara BMENIaTeIbCTBA Y MAIlIEHTOB CO BTOPUYHBIM JICTAIBHBIM PACCIOCHUEM:

a. [Tarent Ne 1. TIpore3upoBaHue HUCXOSIICH IPYAHON a0PThI: BUCH COCYIMCTHIN MPOTe3 (KENTHIC CTPEJIKH ), UMILUIAHTAIHS TOJI0-
METAJUTMIECKHUX CTEHTOB OT CPEIHEH TPEeTH HUCXOASIIEH a0PTHI O YPOBHSI HIDKE ITOYEUHBIX apTepHil (CHHHUE CTPEIIKH), IMILIAHTAIHS
OndypKaMOHHOTO CTeHT-rpadTa HIDKE YPOBHS ITOYSUHBIX apTepHii (KpacHbIe CTpeiku). Bee BuCLepaIbHbIe apTepuy IPOXOIHMBI;

6. [MaumenT Ne 2. [Ipore3upoBaHue qUCTATBHON MOJIOBUHBI IyTH A0PTHI U JICBOM MOIKIIFOUHYHOM apTepHH, HUCXOISIICH Ipy/IHOM aop-
THI, BUJEH COCYAUCTBIN POTE3 (CHHHUE CTPENKH), UMIUTAHTALMS TOTOMETaNIMIECKUX CTEHTOB OT CPEIHEH TPETH HUCXOMAIMIEH a0pTHI
1o ee Oudypranuu (xkenTsle cTpenkr). KpoBoToK 1Mo JI0XKHOMY IPOCBETY OTCYTCTBYET. Bee BHCHepaIbHbIe apTepUH IIPOXOIUMBI
FIG. Multi-slice spiral computed tomography scan: 3D reconstruction. The final view of the aorta after the completion of the last
stage of the intervention in patients with secondary distal dissection:

a. Patient No. 1. Prosthetics of the descending thoracic aorta: vascular graft is visible (yellow arrows), implantation of bare metal
stents from the middle third of the descending aorta to the level below the renal arteries (blue arrows), implantation of a bifurcation
stent graft below the level of the renal arteries (red arrows). All visceral arteries are passable;

6. Patient No. 2. Prosthetics of the distal half of the aortic arch and the left subclavian artery, the descending thoracic aorta (vascu-
lar graft is visible (blue arrows), implantation of bare metal stents from the middle third of the descending aorta to its bifurcation

(yellow arrows). There is no blood flow through the false lumen. All visceral arteries are passable

¢ HempekpalarouuMcs O00JIEBBIM CHHIPOMOM Yy 6
UM C YBEJIIMYEHHUEM COBOKYIIHOTO JUaMETpa aopThbl
Ha 0,5 cM B TeyeHHe NOoJIyroja y 3 maueHToB.

30-gHeBHasi BLDKMBAeMOCTb MoOcCre Xupypruye-

CKOro BMelLaTenbcTea

B rpymnme 1 B Teuenue 30 gHEH mocne onepanuy Bbi-
ki 7 nauueHToB (87%), B rpynme 2 — 9 (69%), paz-
HHIIa MEXTy TPYIIIIaMU HE 3HAYAMA.

JletanbHBIH UCXON B TpymIe 1 MMen MecTo y MarueH-
Ta 36 neT ¢ cuHapoM Mapdana (Ne 6) oT moTHOpPraHHON
HEIOCTATOYHOCTH Ha CIIEMYIONIHe CYTKH IOCie MpoTe-
3UPOBaHMS HUCXOMAIICH TPyIHOW aopThl M MMILTaHTa-
IIIH TOJIOMETAIUTNIECKOTO CTeHTa. [locTynui B TsHKETIOM
COCTOSTHUH C SIBJICHSIMHA BBIPRKCHHOW BHCIICpPATBHOM
Manenepy3un. 3a IeBSITh MECSIEB 0 ATOTO €My OBLTH
BBIITOJTHEHB! 3aMeHa BOCXOAAIIEH aOpTHl M a0pTalIbHO-
rO KJIarnaHa KOHIYHTOM, IIPOTE3NPOBAHIE MUTPAIBHOTO
U TPHUKYCIHIAJIHHOTO KJIANIAHOB M AOPTOKOPOHAPHOE
NIYHTUPOBAHUE MPABOW KOPOHAPHOM apTepuu (Tad. 2).

B rpymme 2 3aduKCHpOBaHO YETHIPE JETAIBHBIX
UCXOa Yy TAlHUCHTOB B OCTPOH CTAagUH PAaCCIOCHUS.

OnHOMY TAIUEHTY BBITIONIHEHO OTKPBITOS BMEIIATEINb-
CTBO, TPOUM — PEHTICHIIOBACKYJSIPHBIC MMIDUTAHTAIINU
(Tadm. 2).

V nanmenta 57 et (Ne 14) netanbHbIN HCXO POU30-
IIeJ Ha CIIEAYIOIIIe CYTKU Hocie onepanud. [locTymmn
B TSDKEIJIOM COCTOSTHHH B OCTPOH (ha3e paccIoeHus ¢ IpH-
KPBITHIM Hapy>XHBIM Pa3pBIBOM TPYIHOU aOPTHI B JICBYIO
IUIEBPAJbHYIO TIOJIOCT M TONHOPTaHHOM HETOCTaTOU-
HOCTBIO. [10 SKCTPEHHBIM TOKa3aHUSAM BBITIOIHEHO TIPO-
TE3UPOBAHUE HUCXOIIIECH TPYIHOH aOpTH M OTKpPHITas
HUMIUIAHTAIAS TOJIOMETAJUINIECKOTO CTEHTa B TOPAaKO-
abnomuHaNBHBIN oTHen. [locine 3aBepIeHus] 0CHOBHOTO
dTama omepanuy oTMedeHa TU(Py3HasT KPOBOTOUUBOCTH
BCJIC/ICTBHE KOarylonarui. B moceonepamonaoM rie-
pHOIIe MPOH30IILIO HapacTaHHUE ITOIMOPTAaHHOW HETOCTa-
TOYHOCTH Ha ()OHE THITCPKOAryJISIiuH (Tao. 2).

[ManmenTy 46 net (Ne 17) mpom3BOAUIOCH IKCTPEH-
HOE BMEIIATEIBCTBO 0 TOBOAY OCTPOTO PACCIOCHUS
U BBIPQKECHHOW KOMIIPECCHH HWCTHHHOTO MPOCBETA,
CTEHT-TpadT, a 3aTeM U CTEHT OBUIH MMIDTAHTHPOBAHEI
B JIO)KHBIA KaHAT aopThl. CMEpTh HACTYIHIA Ha OTepa-
IIMOHHOM CTOJIe (TaoiI. 2).
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| XUPYPIUSA

Tabnuya 2. XapakTep BMeLaTeNnbLCTB y NaLMEHTOB ¢ paccnoeHneM aopThl (n = 21)
Table 2. Types of interventions in patients with aortic dissection (n = 21)

®daza HononHutenbHble OcnoxHeHus nocne
Ne Bo3spact 'pynna paccnoenus Oran | Jranll/NI/ IV BMeLlaTenbCTBa BMeLaTenbLCTBa Ucxopn
- Age Group Phase of Stage | Stage Il /1l / IV Additional Complications Outcome
dissection interventions after interventions
MHIAo / CHIAo /
1 40 1 Octpas ClNBAo CTAAo + CTBAo Bbnkun
Acute SAAR DTAR / DTAS / TAAS + Survive
BSGIAO
MHI'Ao + CHIAo / CTA-
9 50 1 Octpas ClMNBAo Ao/ COlNA cnesa Bbikun
Acute SAAR DTAR + DTAS / TAAS / Survive
CIAS from left
[MonvopraHHas HegocTa-
3 5 1 Ocrtpas CrlMBAo + NMNhAo CHI'Ao / CTAAo COCA cnesa TOqHOS;;’yﬂ::::bele Bbikuna
Acute SAAR + HAAR DTAS / TAAS CCAS from left . . Survive
Multisystem organ failure,
spinal disorders
4 45 1 Octpas MAKBAOK + MAAo WCIHI Ao + CTAAo Bbixun
Acute AAAVR + TAAR SGIDTA + TAAS Survive
COCA crpasa/ oo e s
MMNOAo + MHr Ao + COCA cnpasa + B paRof OBILISH CoHHOI
5 36 1 Octpas MAKBAoK+ MMaAo CTAAo / CBAo COIA cneBa apTepUM Bbikun
Acute AAAVR + HAAR CCAS from right / CCAS from right + Progressing of the dissec- Survive
HAAR + DTAR + CIAS from left . :
tion above the stent in the
TAAS / AAS . '
right common carotid artery
MAKBAOK + MK + MonvopraHHas
6 36 1 MopocTpas MTK + AKLL [MHIAo + CTAAo HOZOCTATOMHOCTS Ymep
Subacute AAAVR + MVR + DTAR + TAAS Multisystem organ failure Die
TVR + CABG
7 47 1 Octpas MAKBAOK WCIHI Ao + CTAAo Bbixun
Acute AAAVR SGIDTA + TAAS Survive
8 35 1 Octpas MAKBAOK WNCIHI Ao + CTAAo CNLW crnesa CuHapom obkpagbiBaHus  Bbikun
Acute AAAVR SGIDTA + TAAS CSBG from left Steal-syndrome Survive
9 50 9 Octpas MHrAo+CHIAo CTAo Bbnkun
Acute DTAR + DTAS TAAS Survive
3P B NoAB3A0LWHOM
cermeHTe cnesa + Ocrtpas cepaeyHas
10 67 2 Ocpas CHINA cnesa MIHrAo + CTAA HEA0CTaTOYHOCTb VM.ep
Acute . o DTAR + TAAS o Die
EF in left iliac seg- Acute cardiac failure
ment + EIAS from left
XpoHude- Manbnepdyaus nesoi
11 33 9 okas MHrAo + CTAAo BrNBAo ABLL cnesa Horm BbI)K.VIJ'I
. DTAR + TAAS BIAAR AFBG from left Malperfusion of the left Survive
Chronic .
lower limb
12 57* 9 Mogoctpas  MHIAo + CTAAo Bbikuna
Subacute DTAR + TAAS Survive
XpoHite- O®BAo + MBI
13 4 9 okast crpasa [MHrAo + CTAAo BbI)K.I/IJ'I
: OAAF + IFBG from DTAR + TAAS Survive
Chronic .
right
4 5 o Oceaa THMAo+ CTAA Hen;;gza;ﬁ;acib yuep
Acute DTAR + TAAS . ! Die
Multisystem organ failure
5 & o ng;a"':e' WCTHT Ao + CTAAo Bonkn
. SGIDTA + TAAS Survive
Chronic
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SURGERY

MpodomkeHue mabnuysbi 2

®daza [JononHutenbHble OcnoxHeHus nocne
Ne Bospact Mpynna paccnoexus Oran | Qranll// IV BMeLaTenbLCTBa BMeLlaTenbCcTBa Ucxon
- Age Group Phase of Stage | Stage Il /1l / IV Additional Complications Outcome
dissection interventions after interventions
BMBAo + CTHI Ao +
XpOHHe- CTAAO0 uepes bpah- TpaHanTopHas nwemus
16 72 9 okas Ly npoTesa Th 11—12,‘ 3Hug<banor|am;| BbI)K.I/IJ'I
Chronic BIAAR + DTAS + Transient ischemia Survive
TAAS though pros- Th 11-12, encephalopathy
thetic branch
MMnnaHTaums B NOXHbIN
17 46 9 Octpas WCTHIAo + CTAAo npoceeT Ymep
Acute SGIDTA + TAAS Implantation in the false Die
lumen
[Mporpecc paccnoexus,
18 58 9 Ocrtpas CcycC WCIHIAo + CTAAo abaomuHanbHas uwemmns  Ymep
Acute CTS SGIDTA + TAAS Progressing of the dissec- Die
tion, abdominal ischemia
CMNMXXB ao ocHoB-
o 0 2 ng:a"':e' WCTHIAo + CTAA0 HOro B“(’:'fgaw”b' OHMK Bonkin
Chronic SGIDTA + TAAS LADS before the Stroke Survive
main intervention
20 47 9 Octpast WNCIHrAo + CTAAo Bbikun
Acute SGIDTA + TAAS Survive
o 55 2 ng:a“;e' WCTHIAo + CTAAD Bonkin
. SGIDTA + TAAS Survive
Chronic

lMpumeYaHus: * — XeHLLmHa.

BwmewarenbctBa Ha aopTe: CMBAo - cynpakopoHapHoe npoTesnposaHue Bocxoasiuen aopTsl; MAKMBAOK — npoTesnposaHue aopTarnbHoro knanaxa
1 BocxopsLLeit aopTsl korayuTom; MIMAAo — npoTeauposaHue nonosuHbI gyri aopTsl; MAAo — npoTesuposaHne Beeit gyri aopTsl; MHFAO — npoTesu-
poBaHue HIUcxoasLLen rpyaHoit aopTsl; BINBAo — 6udypkaLoHHoe NpoTe3npoBaHne UHGpapeHansHoro otaena bprowHol aopTel; OPBAO — OTKpbITas
theHecTpauus 6ptowwHoi aopTsl; UICTHIAo — umnnanTaums cTeHT-rpadpta B HUCXoAALLYI0 rpyaHyto aopTy; MCIBAO — umnnaHTaums udypkaLmoHHoro
CTeHT-rpadpta B MH(papeHanbHbin oTaen GptolwHoit aopTsl; CTAAO — cTeHTMpoBaHWe TopakoabaomuHansHom aopTel; CHIAO — CTEHTMPOBaHWE HUC-
XoAsLLen rpyaHon aoptsl; CBA0 — cTeHTUpOBaHIe BPIOLLHON aopThl.

HononHutenbHble BMewarenbcTBa: NMK — npoteauposanue MuTpanbHoro knanawa; MTK — npoTeanposaHne TpukycnuaansHoro knanaxa; AKLL —
aopTokopoHapHoe LWyHTupoBaHue; ABLL — aopTo-6enpeHHoe wyHTUpoBaHue; ClILL — coHHo-nogkntoumyHoe WwyHTuposaHue; MBI — nogs3goLwHo-
BenpenHoe npoteanposaHne; COCA — cTeHTupoBaHue obLuei coHHom apTepuu; COMA — cTeHTMpoBaHue obLieit noasagoluHoit aptepun; CHMA —
CTEHTMPOBAHWe HapyHOM NoAB3aoLLHO apTepun; CHC — cTeHTUpoBaHue upesHoro cTeona; CIMIMXKB — cTeHTUpoBaHWe NepeaHen Mexokenya04KoBON
BeTBM; P — aHAoBackynsapHas heHecTpaLus.

Notes: * — woman.

Aortic interventions: SAAR - supracoronary ascending aortic replacement; AAAVR — ascending aorta and aortic valve replacement; HAAR — hemi-
aortic arch replacement; TAAR - total aortic arch replacement; DTAR - descending thoracic aortic replacement; BIAAR - bifurcational infrarenal
abdominal aortic replacement; OAAF — open abdominal aortic fenestration; SGIDTA - stent-graft implantation in descending thoracic aorta; BSGIAO —
bifurcational stent-graft implantation in infrarenal abdominal aorta; TAAS - thoracoabdominal aortic stenting; DTAS — descending thoracic aortic stenting;
AAS - abdominal aortic stenting.

Additional interventions: MVR - mitral valve replacement; TVR - tricuspid valve replacement; CABG — coronary artery bypass grafting; AFBG — aorta-
femoral bypass grafting; CSBG - carotid-subclavian bypass grafting; IFBG - iliac-femoral bypass grafting; CCAS — common carotid artery stenting;
CIAS — common iliac artery stenting; EIAS — external iliac artery stenting; CTS — celiac trunk stenting; LADS - left anterior descending artery stenting;
EF - endovascular fenestration.

[Manuent 67 et (Ne 10) mocTynuI o MOBOLY OCTPO-
IO JMCTAJIEHOTO PACCIOCHHSI C CHHAPOMOM BBIPa>KCHHON
abnoMHuHAIBEHOH Manbnepdy3un. B TOT ke JeHb 1o 3Kc-
TPEHHBIM ITOKA3aHUSM BBINOJIHEHBI: SHIOBACKYISIPHAS
(enectparust OPIOMIHON a0OpTHI U CTEHTHPOBAHHE JIe-
BOI 00IIel mozaB3moIHON apTepuu. Ha ciemyromuit
JICHb IIPOM3BEICHO IPOTE3UPOBAHIE HUCXOMAIICH aop-
Thl C OTKpPBHITOM HUMILIAHTALUEH TI'OJOMETAJIIMYECKOrO

CTEHTa JJIMHON 14 cM B JMCTalIbHBIH CETMEHT HMCXO-
ISl TPYIHOH 1M MPOKCHMATBHBI CETMEHT OpIOIIHON
aopTel. Yepes JBOE CyTOK IMOJIHOCTHIO aKTHBU3HPOBAH
U TIepeBelieH B KIIMHUYECKOE OTIEIICHHE B YIOBJIETBO-
PUTENBHOM COCTOSIHUH. JleTambHBIM WCXOJ HACTYIHII
BHE3AITHO Ha TPEThU CYTKH IOCJI€ BMEIIATENbCTBA B pe-
3yJBTaTe FeMOPPAarnIecKoro noka Ha ()oHe OCTPOi Kpo-
BOTIOTEPH BCIIEICTBUE pa3pbiBa aopThI (TabIMI. 2).
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[Mamuent 58 ner (Ne 18) moctymmn B octpoit daze
PAaCCIIOCHHUS C SIBICHUSMH BBIPOKEHHON a0 JOMUHAIILHOM
HIIEMUH; B SKCTPEHHOM IOPSIIKE BBIIIOJIHEHO CTEHTUPO-
BaHUE YPEBHOTO CTBOJIA, 3aT€M 3SHAONPOTE3UPOBAHUE
MPOKCHMAJIBHOTO CErMEHTa HHUCXOAAUIEH TPpyIHOH aop-
Thl OT JUCTAJILHOU MOJIyOKPYKHOCTH YCThSl JIEBOW MO~
KJIFOYMYHON apTepuy HHIONPOTE30M U CTEHTHPOBAHUE
JUACTAIIBHOTO CETMEHTa HUCXOASAMIEH TPyAHOU M MPOK-
CHMaJBHOTO CETMEHTa OPIONTHOM aopTHI TOJOMETaLIN-
YECKUM CTEHTOM. B yIOBIETBOPUTENHHOM COCTOSHUU
BBIIMCAH Ha BOCbMBIE CYTKH I10CIIE POBEJAEHHOIO BMe-
marenscTBa. Yepes 14 cyTOK MOCTYyNWII C SIBICHUSMHA
OCTpOii aOIOMHUHANBHON Hinemud. [1o TaHHBIMH MYJTb-
TUCTIMPATBHON KOMIIBIOTEPHOW TOMOTpaduu WU aopTo-
rpadpuy IMETN MECTO MTPU3HAKU KOMIIPECCHH HCTHHHOTO
MIPOCBETA A0PTHI HIKE 30HBI CTCHTUPOBAHUS B TPOMOO-
3a BepxHel OpbhKeeqHOM apTepud. BrImoHeHa quarHo-
CTHYECKAas JIAMAPOCKOMNUA € TOCIEAYIOMEH KOHBEPCUEH
B JIAIApOTOMMIO, BBIABICH TOTAJBHBIA HEKPO3 TOHKOU
KHIIKH, CIy4Yall NMpu3HaH HE omepadenbHBIM. CMepTh
HACTYIHJIA OT HAPACTAIOIINX SBJICHUIN 3HIOTCHHON HH-
TOKCHKAITUHU Ha CIICAYIONIHNE CYTKHU (Ta0I. 2).

HenetanbHble 0CNOXHEHUS

B rpynne 1 HeneTaibHble OCIIOKHEHMS Pa3BUIMChH
y 3 (38%), B rpynne 2 —y 3 (23%) nauueHToB, pa3HULA
MEXy IpylHIiaMy He 3Ha4uMa.

B rpymme 1 y sxenmunbr 58 et (Ne 3) B Ommkaii-
1IeM [10CJIEONEePallMIOHHOM NEPUOJE IOCIE CyIpaKkopo-
HapHOT'O IPOTE3UPOBAHUS U IIPOTE3UPOBAHUS IOJIOBUHBI
JIYTH a0pThl MO MOBOAY OCTPOro MPOKCUMAJIBHOIO pac-
CJIOEHMSI pa3BUJIaCh OCTpasl IOJIMOpraHHas HeA0CTaToy-
HOCTB, I10 TIOBOJTy KOTOpPO# 56 mHeW HaxoAwiiach Ha Jie-
YEHHUHU B OTJEJIEHUM UHTEHCUBHOM Tepanuu. Uepes nmaTh
MecCALEB IOCie NEPBOTo 3Tala ONEepaldd BBIOJHEHO
CTCHTHPOBAHKE JICBOW 0OIIEe COHHON apTepuH, yIUTHI-
Bas HaJIMYME €€ PAaCcCIOEHUs], U CTEHTUPOBAaHUE HUCXO-
JAIIETro OT/eNIa TPYIHON aOpThl IO IPUYMHE BUCLIEpaJIb-
HOU Manbiiepdy3uu (Tadm. 2).

Myxunae 36 ner (Ne 5) yepe3 nBa Mecsia mocie
MIPOBEJIEHNUS IIEPBOI0 3Tara BMENIaTeIbCTBa 110 IIOBOAY
COXPAHSIOIIErOCsl PacCIOEHUsI BBIIOIHEHO CTEHTHPO-
BaHHE MIPaBoOi 00IIel COHHOM apTepuH, Yepes IBoe Cy-
TOK IPOU3BEJEHO MPOTE3UPOBAHUE NUCTAIBHON YacTu
JIyTH a0pThl, MPOTE3UPOBAHUE HUCXOMSIIEH T'PYyIHOU
AOPTHI ¥ OTKPHITAsl UMIUIAHTALUS TOJIOMETAJUIMYECKOTO
CTE€HTa B 30HY BUCLEpPAJIbHBIX BETBEHl. B manpHeinem
HMMEJIO MECTO PAcIPOCTPAHEHHUE PACCIOEHUS BBILIE Me-
CTa UMIUTAHTAIlMW CTEHTA B TIPaBOi oOIei COHHOM ap-
TepuH. TakyKe COXpaHsUICS JIOKHBIN TPOCBET B AUCTAIIb-
HOM OT/IeJie OPIONTHON a0PTHI, IEPEXOAUBIINN Ha JICBYIO
MTOAB3IONIHYIO apTEPUIO, YTO BBI3BIBAIO MalbIepQy-
3UI0 JIEBOM HUKHEN KOHEUHOCTHU. Yepes monropa Mecs-
112 BEITOJTHEHA UMILTAHTALNS CTCHTA B IIPaBYIO OOIIYIO
COHHYIO apTepHIO, B Kpail yCTaHOBIIEHHOMY paHee, UM-
IUTAHTAIUS TOJIOMETAJUIMYECKOTO CTEHTa B OPIOIIHOMN
OTAEN aopThl, CTCHTUPOBAHHE JIEBOW ITOAB3IOLIHOU

XUPYPIUA

aprepuu. BrinucaH B yI0BIE€TBOPUTEIHHOM COCTOSIHUM
(Tabmn. 2).

VY manmenta 35 et (Ne 8) Bo BpeMs MPOBEACHHUS BTO-
poro srama BMEILIAaTeNbCTBA IPU MMILIAHTALUU CTEHT-
rpadta OBIJIO MEPEKPHITO YCThE JICBOH MOMKIIOYHYHON
aprepun. Ha cinegyrommuii neHb mociie BMEMIaTEIbCTBA
MTOSIBUJINCH JKAJIOOBI Ha TOJOBOKPY)KECHHE, TOJOBHYIO
0O0JIb, MIATKOCTD TTOXOIKH. YUUTHIBAsI HAJHMIHE CHHAPO-
Ma OOKpaJbIBaHMS, BBIIOJIHEHO COHHO-IOAKIIOUUYHOE
LIYHTUPOBAHUE CIIEBA, KOTOPOE MOJHOCTHIO KYIIHPOBAJIO
CUMIITOMBI.

Bo Bropoii rpymme y narmenta 33 ner (Ne 11) mo-
CJI€ POTE3UPOBAHUS HUCXOASAIIEH TPYIHON aOPTHI U M-
IJIaHTALUH TOJIOMETAIIIMUECKOT0 CTEHTA MPOA0JIKAIOChH
MIPOrPECCUPOBAHUE JTUCTAIBHOTO PAacCIOCHHUs; BCIEN-
CTBHE CIABJICHUS JIOKHBIM ITPOCBETOM C(hOpMHPOBAIIACH
OKKJIIO3HS YCThS JIEBOM HAPYKHOW IMOAB3IOIIHON apTe-
puu. Yepes aBa Mecsla BBIIOJHEHO MPOTE3UPOBaHUE
nH(ppapeHATLHOW MOPIUU OPIONTHON a0pTHI U a0pTOOe-
IpeHHOE ITyHTHPOBaHHE cJeBa ¢ (popMHpOBaHUEM aHa-
CTOMO32 MEXIY ITPOTE30M AOPTHI M OCIPCHHBIM IIyH-
ToM. TeueHne mocIeonepanuoHHOTo eproaa — 0e3 oc-
TOXXHEHUH (Tabm. 2).

VY mamuenrta 72 net (Ne 16) mocne 6udypkanmoHHO-
TO IMPOTE3UPOBaHUS HH(PPAPEHAIFHOTO OTAETa AO0PTHI
1 TIOAB3IOIIHBIX apTepuil, MIUIAHTAIINN CTEHT-TpadTa
B HUCXOASIIUN TPYAHOW OTHEN AOpPThl U CTEHTUPOBa-
HUS TOJIOMETANINYECKUM CTEHTOM OpIOIIHOW aopThl
Ha YpOBHE BHCIIEPAILHBIX BETBEH dYepe3 OpaHIlny Ou-
(ypKaImoOHHOTO TIPOTE3a A0PTHI Ha BTOPBIE CYTKHU ITOCIIE
BMEILIATENbCTBA Pa3BUIOCh TPAH3UTOPHOE HapylLEHHUE
CIIMHHOMO3TOBOTO KPOBOOOpAIICHHSI, BEIpaKaBIICEeCs
B [Iape3€ U CHWKEHUU UyBCTBUTEIHHOCTH B HHKHUX KO-
HeyHOCTAX. [lo BO3IEHCTBHEM MHTEHCHUBHOM COCYAU-
CTOH Tepanui U CEaHCOB THUIepOApUIECKON OKCHUTEHA-
LMK HEBPOJIOTMYECKasi CUMIITOMAaTHKa perpeccupoBaia
(Tabm. 2).

V nammentra 70 mer (Ne 19) mocme mmmmaHTanun
CTCHT-TpadTa B HHUCXOIAIIMHA TPYTHOH OTIEN aopThI
C TEPEKPBITHEM YCThsS JIEBOM MOAKIIOYUYHON apTe-
pUM U CTEHTHPOBAHUS TOJIOMETAJUINYECKUM CTEHTOM
Ha YpPOBHE BHCICPAJbHBIX BETBEH OPIOIIHOW a0OpTHI
Ha CIJIelyIOIINE CYTKHU I10CJI€ BMEIIATeNbCTBA UMENIO Me-
CTO OCTpO€ HapylIeHHE MO3TOBOTO KPOBOOOpAmICHUS.
IIpoBonuiace KOHCEpBATUBHAS TEPAIMsI C IOJIOKUTENb-
HBIM 3 dexToM (Tadm. 2).

OBCYXOEHUE

[TpuauHBE GOPMUPOBAHUS PACCIOCHHUS A0PTHI, TAK XKE
KaK ¥ OTIMYUTEIbHBIE OCOOCHHOCTH €T0 IPOKCHMAb-
HOM W AMCTaNbHON (PopM, MOAPOOHO OINMHMCAHBI B CIie-
nuanbpHO nuteparype [5]. OCHOBHBIMH (haKTOpaMH,
BIIMSIIOMINME Ha (POPMHUPOBAHNE PACCIOCHHUS, SBIIAIOTCS
CTPYKTYpa CTEHKH aOpTHI, TapaMeTPHI IBIKCHUS MOTO-
Ka KpOBH BHYTPHU HEE W T€OMETPHS a0PTAIBFHOTO pycia.
[IpeobnamaronyiM 3THOJOTHYESCKHM (PAKTOPOM, IOpa-
JKAIOIIIM AOPTaJbHYI0 CTEHKY NPH IPOKCHMAIEHOM
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paccioeHuH, SBISIETCS MUCIDIA3HUs COCAWHHUTEILHON
TKaHH, XapaKTepusyromascs NePUIUTOM >IacTHHA —
MPEBATNPYIOMIETO AIEMEHTA B CTPYKTYpE CPEIHETO CIOs
A0PTaJBHON CTEHKH B BOCXOMAIIEM OTHENEC AOPTHL. JTO
MIPUBOIUT K pa300IICHHUIO (YHKIIMOHUPOBAHUS a0PTaITb-
HOHM CTEHKH KaK €IMHOW CTPYKTYpPHI IOJ BO3IECUCTBUEM
MepEeMEHHBIX Harpy30K MO MpeoOpa3oBaHUI0 MYIIBCHPY-
IOIIEero TIOTOKA KPOBH B JIMHEHHBIHN, UTO BJI€YET 3a cOO0
YMEHBIICHUE DJIACTHYHOCTH AOpPTHl M, KaK CIIEACTBHE,
ee paccioeHue. B HECXoAAIIEM TpyIHOM OTHAENE a0pPTHI
B CPEIHEM CJIO€ €€ CTCHKU HapsIy C 2ITaCTHHOM HadMHa-
10T TipeoOafars Ooyiee ynpyrue KoJUIareHOBBIC CTPYK-
TYPBI, CIIOCOOCTBYIOIINE COXPAHEHUIO HHEPIIUHU MOTOKA
KpOBH. B 3TOl CBSI3U B OCHOBE MEPBUYHOIO TUCTAIBHOTO
paccIoeHHs Jale BCEro JIKHUT aTepOCKIIepO3 U apTepH-
aJbHAs THIIEPTEH3UA. DTHMHU (PaKTOpaMU OOBICHSIIOTCS
OCHOBHBIE Pa3NIMdus B BO3pacTe MAallMEHTOB W ITHOJO-
TUH PACCIOECHUS B IEPBOM U BTOPOX IPYIIIAX.

B npencraBneHHOM HCCIeIOBaHUH KaK IIPH NEPBAY-
HOM, TaK W IIPH BTOPUYHOM IUCTAIEHOM PacCIOCHUHU
NPUMEHSUIACH CTaHIapTHBIC TIOKAa3aHUs K BMeEIIaTelNb-
CTBY (CHMIITOMBI Manbliepdy3ud) M ennHas TaKTHKa
JICYCHHUSL.

JleTanpHOCTH B TeueHMe Onmxanmux 30 qaeil nocie
BMeUIaTeIbCTBA cocTaBuia 5 ciayyaeB (24%) nns Beceit
TPy TAUEHTOB, YTO COOTBETCTBYET JaHHBIM OOJb-
IIMHCTBA aBTOPOB ISl OCJIOKHEHHOTO IHCTaIbHOTO
paccrnoenus [9—11]. B mepBoii rpynmne 3apeructpupo-
BaH | (13%) neranpHblil ucxoa, Bo BTopoi — 4 (31%)
JeTampHBIX Ucxona. Takoe pa3muane 00ycIOBICHO Mpe-
JKJIe BCETO TEM, YTO TPyHIy | COCTaBISUIM MAIlMEHTHI,
MepEeHECIINe BMEIIATEIECTBO Ha BOCXOASIIEM OTHEIE
AOPTHI, Y KOTOPBIX YK€ IMPOU30IILI0 PEMOIEIHPOBAHUE
reMoIMHaMHKH. B rpymnme 2 OGOJBIIMHCTBO BMeIIa-
TEILCTB OBUTH BBITIOJHEHBI B OCTPOM (ha3e pacciioeHusl.
JleTanbHBIE OCIOXHEHUS B 3TOW rpymnme ObutH 00y-
CIIOBJICHBI TIPOTPECCUPOBAHUEM MPOIIECCa PACCIOCHUS
100 TPOU30ILIN Ha paHHHUX AITAllaX OCBOCHHS METO-
IUKU. DT IMOKa3aTeIHN He OTIMYAIOTCS OT TaHHBIX APY-
rux aBTopos [11, 12].

Jis neyeHHs MAlMeHTOB Obla M30paHa KOMOWHH-
pOBaHHAsI METOIMKA, KOTOpasi 3aKII0Yajach B H30JSIHN
HUCTUHHOTO TIPOCBETA aOPTHI B IPOKCHUMAJIBHOW YacTH
U CTEHTHPOBAaHHWHU €€ JWCTAIBHOTO YYacTKa Ha ypOBHE
BHUCIIEPATHHEIX COCYIOB U HIDKE. [IpoTe3upoBanue rpym-
HOTO CEerMEHTa aopTHl M MMIUIAHTALNS OTHOTO WIIN He-
CKOJIBKAX CTEHTOB HIDKE JUCTAJIHHOTO aHACTOMO3a B €€
npocBeT npuMeHsiack y 10 mammentoB. [lomHOCTBIO
PEHTTeHPHIOBACKY/IpHasT MMIUIAHTALUS CTEHT-rpadra
U 3aT€M T'OJIOMETAJJIMYECKUX CTEHTOB —y 11.

B nureparype KoMOMHUpPOBaHHBIC OHOITAITHBIE OTIe-
panuy B OCHOBHOM YIIOMHUHAIOTCSI B KadeCTBE METOAA
BBIOOpA TIPU PEKOHCTPYKIMU IMPOKCHMAIBHOTO Paccio-
enus [15]. TeM He MeHee KOMOMHUPOBAaHHBIN OTHOATAII-
HBIH METOJ B MPUMEHEHHH K PacIpOCTpPaHECHHOMY OC-
JIO)KHEHHOMY TUCTaJIBHOMY PACCIIOESHHIO MOXKET PEIIIUTh
MHOTHE TIpobOaeMbl [16]. Bo-mepBbIX, MpOKCHMaIbHBII

OTHENl TPYAHOW HUCXONAIIEW aopThl 3aMEIIAETCS CHH-
TETUYECKUM IPOTE30M, YTO MOJHOCTHIO UCKIIIOYAET €r0
MHTpanuo. Bo-BTOPBIX, JTOKHBINA KaHAI T€PMETU3HPY-
€TCsl IOA TNPSIMBIM BU3YaJIbHBIM KOHTPOJIEM, 3TO JIAE€T
BO3MOYKHOCTh OYHCTHTH JIOKHBIH IPOCBET OT TPOMOO-
THUYECKHUX Macc, Ooiee HAaAEeKHO MEPEKPHITh KPOBOTOK
0 HEMY U M30eKaTh YaCTHIHOTO TpoMOo3a. B-TpeThux,
3TO TO3BOJSIET OOJIee YETKO BH3YaTH3HUpPOBATH HCTHH-
HBIM ¥ JIOXXHBIA MPOCBETH aopThl. Kpome Toro, mpu Ha-
JMYUH COIYTCTBYIOMNX 3a00J€BaHUN W OTPaHMYCHHUS
(I3HOIOTHYECKOTO pe3epBa MAlHeHTa BCIO OIEpPaIHio
MOYKHO BBIIIOJIHUTH U3 OAHOTO TOPAKOTOMHOIO JOCTY-
na. HegoctatkaMu JaHHOW METOIHKH SIBISIIOTCS BBICO-
Kasi TPaBMaTHIHOCTH BMEIIATEIECTBA U HEOOXOAUMOCTh
LHUPKYJIATOPHOTO apecTa, YTO NPU HAJIUYHUU TSHKEIOro
HUCXOAHOTO COCTOSIHUS MOXKET MPHUBECTU K IOJHMOPTaH-
HOW HENOCTaTOYHOCTH, KaK 3TO MPOHU3OLUIO Y OIHOIO
U3 HaIlUX MAIUEeHTOB.

ITomHOCTBIO PEHTTEHIHAOBACKYJIApHas HMMILIaHTa-
ST CTEHT-Tpa)Ta M a0pTATBFHOTO TOJIOMETAIUINIECKOTO
CTEHTAa Ype30ePEHHBIM JTOCTYIIOM, 0€3yCJIIOBHO, JIUIIIE-
Ha yKa3aHHBIX HEJOCTATKOB M IOpa3fo MEHee TpaBMa-
tnaHa. CrabbIM ee MECTOM SIBJISIETCSI OIOCPEIOBAaHHAS
BU3YyaJIM3alisl U OTCYTCTBHE BO3SMOKHOCTH IIPSMOTO J0-
CTyna K 30HE MPOBEIAECHUA MaHUMYJAUUi. Tak, Hanmpu-
Mep, NPU CHJIBHOW KOMIIPECCUM HCTUHHOIO IIPOCBETa
U HaJU4YUM HECKOJIBbKHUX JIOKHBIX KaHAJOB y HallUeH-
Ta B OCTpOil (haze paccioeHns BOZMOKHA MOCTAHOBKA
BCEH KOHCTPYKLUMH YaCTUYHO B HCTUHHBIM, YaCTUYHO
B JIOXHBIE IIPOCBETHI aopThl. IIpu HamMuuu 3aMKHYTO-
TO NMPOCTPAHCTBA BHYTPH CTEHT-TpadTa OCHOBHAS Mac-
ca KpOBOTOKa OyZeT HalpaBlIeHa II0 JIOKHOMY KaHaIy,
YTO MPUBEJIET K ellie 0oJblell KOMIPECCUU UCTUHHOTO.
Kax »T0o mpon3omnuio B 01HOM U3 KIMHUYECKUX HaOIIoIe-
HUl, Ha HayaJbHOM JTalre OCcBOeHus MeToauku. Kpome
TOTO, IUIS YCHEUTHOM WMIUIAHTAIlMHA CTEHT-Tpadra He-
00XOIMMEI OIIpENeNICHHBIE YCIIOBHS, HAaIpUMep HaJH-
Yyye M0CaJ04YHON IJIOLIAIKH KaK B IPOKCUMAJILHOM, TaK
U B IMCTAIFHOM YYacTKe aOpTHI He MeHee 2 ¢M, HeoOXo-
JTIAMO TaKKe, 9TOOBI a0pTa He MMelia OOJBITNX U3THO0B
WA KaabIuHaToB [17].

HccrnenoBanus NOKa3bIBalOT, YTO HAMEPEHHOE Iepe-
KPBITHE JICBOH TOAKIIIOYMYHON apTepUH CTECHT-TpadTOM
BEZET K CTAaTUCTUYECKU 3HAYUMOMY ITOBBILIEHUIO PUCKA
MHCYJIBTa ¥ HIIEMUH CIIMHHOTO Mo3ra. TakuMm o0pazom,
COBPEMEHHBIE PEKOMEHJIAIIMK BKIJIIOYAIOT PEBACKYIISAPU-
3aLMIO JIEBOM MOAKIIOUMYHON apTepuu. B onuceiBaeMbIx
HAMH TpyMIax, K COKAJICHUIO, HE yAaJIOCh M30eXKaTh
YKa3aHHBIX OCJIOXHEHUH. Tak, y OJHOTO M3 MalHeH-
TOB IIOCJE MEPEKPHITHS JEBON MOAKIIOUYNIHON apTEpPUH
CTEHT-TpaTOM BOZHHUKIIO HapyIIEHHE MO3TOBOTO KpO-
BOOOpAIIICHHUs, a Y JPYyroro — CHHIAPOM OOKpPaIbIBaHUS
JIEBOW CIIMHHOMO3TOBOM apTepUU.

CreruuaeckuM OCJIOKHCHHEM TIIpH HWMIDIaHTa-
UM CTeHT-TpadTa HapALy C APYTHMH TaKKe SBICT-
csl HapymieHue ()YHKIUH CIMHHOTO MO3ra IIPH JUIH-
He creHT-rpadta 6omee 20 cm [18, 19]. B codyeranumn
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C TIPUMEHEHHEM TOJIOMETaUNTMYeCKOTO CTEHTa 3TOT He-
JIOCTAaTOK HUBEIIUPYETCS.

C npyroii CTOpOHBI, OITyOJTMKOBaHBI CEpUU HaOIIroIe-
HUH, Ille CTCHTUPOBAHHUE A0PTHI IIPOU3BOAMIIOCH B Kave-
ctBe MoHOMeTOoAa [20]. OCHOBHOM 3amadeii BMEIIaTeIb-
CTBa B JIAaHHOM clly4yae ObLIa IEKOMIPECCHS UCTHHHOTO
MPOCBETa a0PThI M MPEJOTBPAICHHE Pa3BUTHS CBS3aH-
HBIX C HEH CEPhE3HBIX OCIOKHECHHM.

[To HameMy MHEHUWIO, OJHOTO 3aKPBITUS TPOKCH-
MaJbHOH (heHeCTpalui HeTOCTATOYHO JUIS TOTO, YTOOBI
MTOJTHOCTHIO 00ECIICUHTh aJICKBaTHYIO TIep(y3HI0 1O HC-
THHHOMY IPOCBETY a0PThI BBUIY MHOXKECTBEHHOCTH (e-
HecTpanuii Ha (oHEe TeHepaJM30BaHHOTO IMOPAKECHUS
BCEH aOpTaNIbHON CTEHKH. Tak, JeTaabHbIE UCXOABI BO3-
HUKJTH BCJICJCTBHE HE3AMUIIICHHOCTH a0pTAIBHON CTEeH-
KM HIDKE YPOBHS CTCHTHPOBAHHS Yy JBYX ITallHCHTOB:
Y OJTHOTO — C OCTPBIM PacCIIOCHUEM BCIICICTBHE pa3phbiBa
AOPTBHI ITOCJIC TIPEANISCTBYIOIICH PEHTTCHIH0OBACKYIISIP-
HOU (heHecTpaIu, y Ipyroro — o MpUIUHE ME3CHTEPH-
AIBHOTO TPOM0OO03a HW)KE YPOBHS CTEHTHpoBaHUs. Ere
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Be3peuvaMBHas BbIDKMBA€MOCTb
nocrie opraHOCOXpPaHAIOWEN XUPYPrum u KOMNNeKCcHoro
FieuyeHusA paKka MOJIOYHOM Xerne3bl

AL Bukupsixomkaes'?, M.B. EpmomenxoBa®>™, A.P. Bocuena', JI.®. Omaposa?,
H.H. Bosuenko', .B. Pemeros’
! Mockosckuil HayuHblil UCCIed08amenbeKull onkonocudeckuil uncmumym um. I1.A. I'epyena —
Guauan @I'BY « HMHUL] paduonocuu» Munzopasa Poccuu
yn. [locoounckas, 0. 6, 2. Mockea, 119121, Poccus
2@I'AOY BO «Ilepsviii Mockosckuil eocydapcmeenuiii Meouyunckuil yrueepcumem um. .M. Ceuernosa»
Mumnzopasa Poccuu (Ceuenosckuii Ynueepcumem)
ya. Tpybeykas, 0. 8, cmp. 2, 2. Mockea, 119991, Poccus
3 I'BY3 «l'opoockas kiunuueckas oHkono2udeckas 6onvHuya Ne 1»
Henapmamenma 30pasooxpanenus 2. Mockewi
yi. Baymanckas, 0. 17/1, e. Mockesa, 105005, Poccus

AHHOTauus

Llenb. OnpegenuTb 4acToTy NOKanbHbIX PELMAMBOB paka MONOYHOM xenesbl (PMXK) nocne BbIMOMHEHUS] OpraHOCOXpa-
HatoLwmx onepaumin (OCO) B npouecce 1 Nocne KOMMIEKCHOTO NIEYeHNs, 3yunTb (hakTopbl pUCKa NOKANbHOMO peuuansa
1 BbIKMBAEMOCTb.

Matepuanb! u metoabl. [poBEAEHO PETPOCNEKTMBHOE KOrOPTHOE UcCrneaoBaHue 675 nauneHTok ¢ PMXK, koTopbIM Bbl-
nonHeHbl OCO ¢ nocneayroLel ANCTaHUMOHHON Ny4eBOi Tepanuei. /13yyeHa YactoTa NoKanbHOro peunamnsa u akTopsl
pucka, 3- 1 5-netHas GespeumamBHas BbKMBaeMOCTb. PaccumTaHbl: oTHoweHNs waHcos (OLW) n 95% noBeputenbHble
uHTepeansl (OW), noctpoeHsb! kpusble KannaHa — Meiepa.

PesynbTatbl. PagvkanbHble pesekyum (PP) BbinonHeHbl 46,7%, oHkonnacTtuyeckue pesekyum (OMNP) — 53,3% nauneHTok.
[penMyLLeCTBEHHbBIM TMCTONOMMYECKUM TUMOM B 06enx rpynnax 6bin WHBA3WBHbIN pak 6e3 Npu3HaKkoB CreuugUIHOCTH:
76,9 1 84,1% — B rpynnax OFP n PP cootBeTcTBEHHO. YacToTa paka in situ 6bina Beiwe B rpynne OMMP: 14,7% npotus 3,3%
B rpynne PP (p < 0,001), meTactasbl B pernoHapHbIx uMgaTnyeckux yanax — vaule B rpynne PP: 34,3% npotus 20,3%
B rpynne OIP (p < 0,001). Mo MMMYHOTUCTOXMMUYECKOMY TUMY W cTeneHn AndpepeHLMPOBKM IPYNMbI HE PasnMYanuchb.
B teuenue 3 net 6e3peumansHas BobkmaeMocTb coctasiuna 99,7% B obeunx rpynnax, 5 net - 99,2% 8 rpynne OMP v 99,7%
B rpynne PP, 6 net — 98,3 1 98,7% COOTBETCTBEHHO; 3HA4NMbIX Pa3nnyuil MEXIY rpynnamm He ycTaHoBNeHo. o yactote
PELMAMBOB B 3aBUCUMOCTY OT LUMPUHBI KpaeB pesekuumn oT <1 o 210 MM He YCTaHOBNEHO CTAaTUCTUYECKN 3HAYUMBIX OT-
nnani. Puck peuuamnsa Gbin NOBbILEH Npu cOXpaHHOM MeHCTpyanbHom cTatyce (O 20,05; 95% AW 2,52-159,33), Her2/
neu-nosutneHom (OLU 5,11; 95% [N 1,04-25,09) n TpoitHom HeratusHom Tunax (OLL 4,02; 95% [N 1,02-15,95), cTeneHu
ondeperymposkm G3 (OLL 5,58; 95% AN 1,59-19,64).

3aknioveHue. OCO xapaKTepuayrTcs OHKOMNOTMYECKO 6e30MacHOCTbIO: YacToTa pasBuTUS NIOKamNbHOMO peuuansa B Te-
yeHue 6 net — 1,5%. K chaktopam pucka peunansa OTHOCATCS: aKTUBHBIA MEHCTPYanbHbIA CTaTyC, BbICOKOArpeCCuBHbIe
UMMYHOTCTOXMMUYECKME TuMbl PMXK 11 HU3Kas cTeneHb AnddepeHUmMpOoBKA.

KntouyeBble cnoBa: pak MOIOYHON XENe3bl; OPraHOCOXPaHSIOLLME OnepaLym; peLynamBbl; 6e3peLnanBHAs BohKMBAEMOCTb;
OHKOMMaCcTMYecKas pesekums

Py6puku MeSH:

MOIOYHOW XENE3bl HOBOOEPA3OBAHWA — TEPAMUA

MACTIKTOMWA - METOLbI

NYYEBAA TEPANWA - METOLbI

PELINOMB

KATAMHECTWYECKME UCCINEQOBAHWA
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Local-free recurrence survival after breast-conserving
surgery and the breast cancer complex treatment
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872, Trubetskaya str., Moscow, 119991, Russia
3 The First Moscow Clinical Hospital of Oncology of the Moscow Department of Health Care
17/1, Baumanskaya str., Moscow, 105005, Russia

Abstract

Aim. To determine the frequency of local recurrence of breast cancer (BC) after performing breast-conserving surgery (BCS)
during and after complex treatment, to study the risk factors for local recurrence and survival.

Materials and methods. A retrospective cohort study of 675 patients with breast cancer who underwent BCS followed by
remote radiotherapy was conducted. The frequency of local relapse and risk factors were studied, 3- and 5-year local-free
survival. The odds ratios (OR) and 95% confidence intervals (Cl) were calculated, and the Kaplan-Meyer curves were con-
structed.

Results. Radical breast resections (RBR) were performed in 46.7% of patients, and oncoplastic breast resections (OBS) in
53.3% of patients. The most common histological type in both groups was invasive cancer with no signs of specificity: 76.9%
and 84.1% - in the OBS and RBR groups, respectively. The incidence of cancer in situ was higher in the OBS group: 14.7%
vs. 3.3% in the RBR group (p < 0.001), metastases in regional lymph nodes were more frequent in the RBR group: 34.3%
against 20.3% in OBS (p < 0.001). According to the immunohistochemical type and degree of differentiation, the groups did
not differ. For 3 years, the relapse-free survival rate was 99.7% in both groups, and for 5 years — 99.2% in the OBS group.
and 99.7% in the RBR group, 6 years — 98.3% and 98.7%, respectively; no significant differences were found between the
groups. There were no statistically significant differences in the frequency of relapses depending on the width of the resec-
tion edges from <1 to 210 mm. The risk of relapse was increased with a preserved menstrual status (OR 20.05; 95% ClI
2.52-159.33), Her2/neu—positive (OR 5.11; 95% CI 1.04-25.09) and triple-negative types (OR 4.02; 95% Cl 1.02-15.95),
the degree of differentiation of G3 (OR 5.58; 95% Cl 1.59-19.64).

Conclusion. BCS is characterized by oncological safety; the rate of local relapse within 6 years is 1.5%. Risk factors for
relapse include active menstrual status, highly aggressive immunohistochemical types of breast cancer, and low degree of
differentiation.

Keywords: breast cancer; breast-conserving surgery; cancer recurrence; local-free recurrence survival; oncoplastic resection
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CnM1COK COKpaLLeHWiA:

[V — noBepuTenbHbIN MHTEpPBAn

LT — oucTaHumoHHas nydesas Tepanus

WX = UMMYHOTMCTOXUMUS

HAIMXT — HeoaablOBaHTHAs NONMXMMMOTEPANUS
OT1P - oHkonnacTuyeckas pesekums

Opranocoxpansitorue onepanuu (OCO) ¢ mocie-
JyIoIeN Jy4eBOM Tepamuei Mpu pake MOJOYHOU Ke-
ne3sl (PMIK) sSBISIOTCS XOPOIIO M3YYEHHBIM METOI0M
neucHud. [loka3ano, 4YTo aaeKBAaTHLINA JOKAJILHBINA KOH-
TPOJIb JOCTHXKEHUS] YUCTOTHI KPAEB PE3EKIIUU TT03BOJIS-
eT MOJyYUTh 3HAUUTENIbHOE MPEUMYIIECTBO Mepes pa-
JUKAJIbHBIMA MACTIKTOMHUSIMH MO O€3peIUIUBHON BBI-
skuBaeMocTt [1-3]. CoBpemenHsie Meroguku OCO
HaIpaBJICHbl HA 00eCIIeYeHNnEe PAaBHOBECHS MEX Ty MOJI-
HBIM YJaJICHUEM OITyXOJIEBOTO y371a U MPeayIpeKACHU-
€M H30BITOYHOTO YyIAJCHUS TKAaHH MOJIOYHOH >Kese3bl,
YTO MO3BOJISICT MOJNYYUTh HAWIYYIIHE 3CTETUYECKUC
pesynbtatel [1-3]. B uncne ¢axkropos pucka, BIUAIO-
MUX Ha yacToTy penuausa nociae OCO, mupuHa Kpa-
eB pe3ekiun. COomacHo CyIeCTBYIOUIEMY KOHCEHCYCY,
PHCK pEUUIMBA TOBBIMIACTCS IMPU MOJOKUTEIBHBIX
KpasiX pe3eKIUHu — OOHApY>KCHUHM B HHUX OIYyXOJIEBBIX
KieTok [3].

HccnenoBanus, KOTOpBIE OTPasKarOT OTCYTCTBUE CTa-
TUCTUYECKU 3HAYMMOM pa3HUIBI (B S-TeTHEH Oesperu-
JUBHOU M oOmel BebkuBaeMocTh) Mexay OCO ¢ mo-
CIeayIolIel TMCTaHIIMOHHOM JTyueBoii Tepanueit (J1JIT)
U panukaibHON Mmactakromued (PMD) Obutn mpose-
JICHBI AecATHIEeTUs] Ha3aA. Pesynerarsl mccieqoBaHUi

OCO - opraHocoxpaHsitoLLie onepawmm
OLLl - oTHOLLEHME LaHCOB

PMX — pak MONOYHOM Xenesbl

PM3 - pagukanbHas MacTaKTOMMS:

PP — pagukarnbHas pesekums

CBITPAJIM PEHIAIOIIYI0 POJIb B M3MEHEHUH IMapaJUrMbl
xupyprudeckoro yedenuss PMX [4-6]. 3a nocnennue
roJbl OIyOIMKOBAHO HECKONBKO PETPOCHEKTUBHBIX HC-
CJIEIOBAHUI, B KOTOPBIX OTMeUeHO npenmMyiiecto OCO
nepes PMD no obuieli BepkuBaemoctu [7-9]. B mpyrux
UCCIIEJOBAaHUAX HA IPYIINE MOJIOABIX XEHIIUH C TPOH-
HBIM HETaTHBHBIM THUIIOM paka MpPOJEMOHCTPHUPOBAHO
OTCYTCTBHME CTATHCTUUECKU 3HAYMMOW pasHMIEI B O€3-
peunauBHON 1 00IIel BEBDKHBAEMOCTH IIPH BBIIOIHEHUN
OCO u PMD [10, 11].

Ilo maHHBIM OTAEIBHBIX ABTOPOB YACTOTA PEIUIU-
Ba Beire npu OCO mo cpaBHeHHI0O ¢ PMD, ocobenno
Ipu TPOMHOM HeraTuBHOM U Her2/neu-no3uTUBHOM TH-
nax PM2K [12, 13], oqHaKo mpOTUBOTIONOKHBIEC JTaHHBIE
nonyyensl Zumsteg et al. [10].

Yacrora peunausa mocie OCO mo JaHHBIM 3apy0ex-
HBIX aBTOpPOB cocTaBiisieT oT 2 10 17% [11]. CornacHo
EBponeiickuM peKOMEHJALMAM, IOIyCTHMas 4acToTa
peumauBa yepes rog nociae OCO He 1oKHA MPEBBILIATH
0,5% [14].

CornacHo TmpoBeeHHOMY MeTaaHann3y Nehmat
Houssami et al., xotopoe Bkimtouano 33 wuccieno-
BaHus (28 162 mamuentku ¢ PMIXK, u3 mux 1506 —
C PELUIUBOM), HETaTUBHBIC Kpas PE3CKLUU CHUKAIOT
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BEPOSATHOCTh Pa3BUTHSI PEIUAMBHPOBAHUS, OJHAKO YBe-
JTUYCHUE IUPHHBI KPaeB PE3CKIMH HE aCCOIMUPOBAHO
C NaJbHEUIIIMM YITyYIICHHEeM Oe3peIIUBHON U 00Mmei
BBDKHBaeMoOCTH [15].

S. Darby et al. mpencraBwin gaHHBIC MeTaaHAN3a,
cormacHo KotopbM npoBeaenue JIT cHmkaeT puck pe-
nuauBa B Teuenne 10 mer ¢ 35 mo 19,3%, puck cmeptn
ot PMX ¢ 25,2 o 21,4%. Takum 06pa3om, IpoBeIcHUE
JUIT mocne OCO cHMKaeT pUCK PEenuIMBa MOYTH B JBa
pasa, a puck ymepers or PMX npumepHo Ha onHy ie-
crymo [16].

Leab nccaenoBaHus: ONPENCIUTh YaCTOTY JIOKATb-
seIX peruanBoB PMXK nocne Beimonuenuss OCO B mpo-
[ecce M Mmociie KOMIUIEKCHOTO JICYCHHUS, U3YIHTh (haKTO-
PBI PHCKA JIOKAJIBHOTO PEIMINBA W BEDKUBACMOCTD.

MATEPUAIbI W METOObI

IIpoBeneHO PEeTPOCIEKTUBHOE KOTOPTHOE WCCIEI0-
Baane nanueHTok ¢ PMXK, koropemm Bemomaernsr OCO,
B TOM YFHCIIE TIOC]IE HEOAhbIOBAHTHOW MOIMXHUMHOTEPA-
mun (HAITXT). Bce manmeHTKH HaXOQWIACh TOA Ha-
omonenvem ¢ 01.01.2013 mo 31.12.2018 B otneneHuun
OHKOJIOTHH M PEKOHCTPYKTHBHO-TNIACTHYECKON XHPYp-
TUH MOJIOYHOM JKeJe3bl U KOKH MOCKOBCKOTO Hay4yHO-
HCCIIEIOBATENIHCKOTO OHKOJIOTHYECKOTO WHCTUTYTA WM.
IT.A. T'epuiena — punmana ®I'BY «HMUL pamgnonorum»
Munsapasa Poccun. HccienoBanue omoOpeHo JIOKaIb-
HBIM KOMHTETOM 10 3THKE Ne 447 ot 29.11.2019 ®I'BY
«HMMUII pagnonorum.

Kpurepun BiroueHUsT 1 HEBKIIOUCHUS TIPEJICTaBIIE-
HEI Ha pUCYHKE 1.

OHKOJIorna

N3 3371 mammentkn ¢ PMIK kpurepusim BKiroue-
HUS / HEBKIIIOYCHHS COOTBETCTBOBAIM 675, cpemHUi
Bo3pacT coctaBmi 53,9 + 10,3 roxa.

CramupoBanne PMIK ocymectBnsinm mo 8-i Kiac-
cupukarmn  TNM, TpeasioKeHHOH AMEpUKaHCKUM
00BCTMHEHHBIM KOMHUTETOM TI0 paky (American Joint
Committee on Cancer, AJCC) [12]. Cteniens muddepeH-
nupoBkun PMXK (G) oreHnBanack cortacHO Kiaccudu-
Kalluu OIyXOJIEW MOJIOYHOM ene3bl BecemupHoi opra-
Hu3anuu 3apaBooxpanenus (World Health Organization,
WHO) 2012 rogma [13].

Bcem mammentkam mocne OCO mnposemena JITJI
Ha 00J1acTh chOPMHUPOBAHHON MOJIOYHOM HKeJe3bl, pa3o-
Bas ouaroBas /103a coctaBuia 2,5 ['p, cymMmmapHas ogaro-
Bas nmo3a — 45-50 I'p. Hexoropeim mamueHTkam Ha J0-
onepanroHHoM dtane nposegeHa HAIIXT, mo moka3za-
HUSAM TapreTHas Tepanus.

B wuccienoBaHuu OLIEHMBAIM YacTOTy JIOKAJIbHO-
ro perumuBa PMXK — passutne paka B obnmactu mocie-
OIIEPAITHOHHOTO PyOIIa UITH OCTABIIICHCS YaCTH MOJIOYHOM
JKeJIe3bl, PETHOHAPHBIX 30HAaX depe3 TOf Iocie KOMOH-
HUPOBaHHOTO/KOMIUTEKCHOTO JieueHus. Jlmaranoz PMIXK
1 JIOKaJIGHOTO/PErMOHAPHOTO PENUANBA yCTaHABIMBAIN
Ha OCHOBAHUHM KJIMHUKO-MHCTPYMEHTAJIBHBIX METOAOB
HCCIIeNOBaHUsI 1 MOP(HOJIOTHIeCKON BepH(PHUKAITHIH.

Taxoke omeHeHBI 3-, 5-MeTHAS Oe3peluIuBHAS BBI-
JKHBAaEeMOCTh U (PaKTOPHI PHCKa, BIHSIONINE Ha pa3BUTHE
nmokanpHOTO pernuanBa: BapuanT OCO, BO3pacT, MeH-
CTpyalIbHBIN cTaryc, uMMyHoructroxumuueckud (MI'X)
THI, cTenieHb JuddepeHupoBkH (G), THCTOIOTHYECKUAN
TUI OILyXOJIM, HAJIMYME METACTaTUYECKOro MOpa)KEeHUs

HaHI/ICHTKI/I, HaxooAIueCcda Ha JICHCHUU B OTACIICHUU OHKOJIOTHH
u peKOHCprKTI/IBHO-HHaCTquCKOﬁ XI/IpprI/H/I MOJ'IO‘{HOFI JKCJIC3bI U KOXHU
MHUOU um. TLA. Tepuena ¢ 01.01.2013 no 31.12.2018
(n=13371)

!

Kputepuu BKIroueHus:
Bo3pact > 18 jer;
nHBazuBHBIN PMOK 1 nporokosslii pak in situ (DCIS);
Hanmmune orBeta HAa HAIIXT B Bue 9acTHYHON WITH ITOTHON pe30pOrun
OITyXOJIEBOTO y311a;
BoinosHeHre OCO B mpolecce KOMOMHHPOBAHHOTO/KOMILIEKCHOTO JieueHus: PMK.
Kpurepuu HeBKIIHOUSHUS:
— PMX IIIB (cT4N0-3M0), IV (cT1-4N0-3M1) cranum;
— M1 Ha Bcex cTagusix;
— orcyrcrBue otBeta HAa HAIIXT;
— mporpeccupopanue 3abonesanus B npouecce HATTXT.

OHKOIUTACTHYECKUE PE3EKIIUI
(n=360)

PanukanbHble pe3eKIUn

N=675 (n=315)

PUC. 1. TloTokoBas auarpaMma BKITIOUCHUS TTALIMCHTOB B MCCIICAOBaHHUE.
FIG. 1. Flowchart of patient inclusion in the study.
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pEeTHOHAPHBIX JUM(ATHUSCKUX Y3JI0B, MIHPHUHA KpaeB
Pe3eKLHH.

CrtaTucTnyeckum aHanms

KauecTBeHHblE NMPU3HAKU ONMCHIBAIM C IIOMOILIbIO
a0COJIOTHBIX M OTHOCHUTENBHBIX (%) MmoKasaTesnei, Konu-
YECTBEHHbIE — C IIOMOIIBIO MEIUaHbl U MEXKBapTHIIb-
Horo pasmaxa (25-75%-ro npouenTuieil) mias mnepe-
MEHHBIX ¢ HEHOPMaJIbHBIM PACIIpPENeIEHUEM U C I1OMO-
IO CPEIHHUX 3HAUCHHN M CTAHIAPTHBIX OTKIIOHEHWU
JUIsL HOPMAJIBHO PacIipeelIeHHbIX IPU3HAKOB.

HopmaneHoCTh pacipeneneHus olieHuBajlach Kpure-
puem amupo — Yunka u Konmmoroposa — CmupHOBa.

JI71s1 OLIEHKM CTaTUCTUYECKON 3HAYMMOCTH Pa3Indui
MEX]ly TpyNIaMu UCIOJIb30BaId Kputepuii CThlofeHTa,
KpUTEPUH Y-KBaIpar.

OneHKy BBDKMBAaEMOCTH B I'pyIax OCYIIECTBISUIN
¢ moMotIbio KpuBbIx Karrana — Metiepa.

st pakTopoB pricKa pacCUNTAHBI: OTHOIICHHUE IIIaH-
coB (OLI) u 95% noBeputennHbie mHTepBansl (111).
[IpunsTHIN ypoBeHB 3HaunMOCTH p < 0,05.

CratucTudeckuii aHajau3 pe3yJabTaToB IIPOBOIMIN
¢ mpumenenuem mporpamm [IBM SPSS v.23.0 (SPSS:
An IBM Company, CIIIA).

PE3YINbTATbI

Cpenn 675 manWeHTOK, BKJIIOYEHHBIX B HCCIE-
JIOBaHWE, paaukaibHble peseknuu (PP) BeimomHeHbI
315 (46,7%), onxorumactudeckue pesexmuu (OI1P) — 360
(53,3%) marnpeHTKaM.

U3 Beex nanmenTok ¢ OITP meronuka T-invers Ha HYK-
Hell MIaHIyISIpHON HOXKKe ucronb3oBana y 101 (28,1%),
MomudunupoanHas Meronuka E. Hall-Findlay Ha Bepx-
He-MeIMaJbHON TaHmymsapHoi Hoxke — y 48 (13,3%),
meromuka Round-block —y 37 (10,3%), BSW-metommka —
v 33(9,2%), meromuka T-invers Ha BepXHEH IIaHIyISIPHON
HOXKe — ¥ 32 (8,9%), metoguka Batwing — y 23 (6,4%)
narenTok. OctamsabiM 109 (30,3%) mammentkam OITP
BBIIOJIHSIN 110 JPYTUM METOIUKAM.

Cpennuii Bo3pacT nanueHTok B rpymme PP Obi1 cTa-
THCTUYECKH 3HAYMMO BbIE, 4yeMm B rpymnme OIIP: 54,7
n 53,1 roga coorBercTBeHHO, p = 0,043. AKTUBHEII MEH-
CTpYyalIbHBIN CTaTyc OBbLIT COXpaHEeH NPUMEpHO y 1/3 skeH-
IIMH B 00eux rpymnmnax (tadm. 1).

Cpenn Bcex mamuMeHTOK HambOosee dacTeiM UI'X-
TUIOM OBUT JIOMUHANBHBIM THI A W JIIOMHHAJIBHBIN
tun B, Her2/neu-HeraTuBHBIA, YTO CBHUICTEIHCTBYET
o mpeumytiecTBeHHOM BbITToHeHnH OCO Tpu IpOrHO-
ctuuecku OonaronpustHeix M X-tumax PMXK.

VY nmamuenTtok B rpymnme PP, mo cpaBHeHUIO ¢ rpym-
moit OCO, cTarucTUYeCKH 3HAYMMO dYallle BCTpPEdascs
JOMUHATBHBIA TUTT A W peke JTIOMUHAIBHBIA THT B,
Her2/neu-mo3uTHBHBIN 1 TPOWHOW HETATHBHBIA THIIHI.

ITo crenern nudHEepeHIUPOBKHA PA3TUIANA MEKITY
rpynmamMu PP u OINP He ycTaHOBIEHO: y OONBITUHCTBA
(73,9-77,8%) mammeHTOK cTereHb AnGPEPEeHINPOBKU
coorBercTBOBasa G2.

Pacnipenenenne 1o cTagusiM pa3indanoch B HCCIEH0-
BaHHBIX rpymnmax: B rpymre OITP modty y moioBUHEI ma-
IIMEHTOK nuarHoctupoBana cramus 11, y 37,5% — cragus
I. B rpymme PP craaus 1 Habmonanacek game —y 61,9%
nanueHTok, craguu I u I pexe, uem B rpynme OITP.

[MpenmyiecTBEHHBIM THCTOJIOTHIECKAM TH-
nmoM PMX B obOenx rpymnmax ObII WHBa3HBHBIH pak
0e3 mpm3HaKoB crenupuaHOCTH: 76,9% — B Tpymme
OIIP, 84,1% — B rpynne PP, paznuuus mexnay rpymma-
MU CTaTUCTUYECCKU 3HAYMMEBI. YacToTa paka in situ Oblia
BhIe B rpymie OIIP, mo wactoTre 10JbKOBOTO ¥ KOMOH-
HUPOBAaHHOTO paka pazIHIui MEX Iy TpyNIaMH He yCTa-
HOBJICHO.

MeracTta3pl B PErHOHApHBIX JIMM(ATHUECKUX Y3~
Jax IUarHOCTHPOBAHBI CTATHCTHUYCCKH 3HAYMMO YaIlle
B rpymme PP.

HAIIXT 6buta nmposeaena 100 maruentkam ¢ [1A—
IIIC cragmsimu (uckmrouena 1B craawst), cratuctude-
cku 3HauuMo gare B rpyrme OIIP. [To gactote momrOTO
orBeta Ha HATIXT paznuumii Mexx 1y TpynIiaMu HE yCTa-
HOBJIEHO: AocTUrHYT y 18% B rpynne OIIP u y 27%
B rpymme PP.

Haubonee wacto mpoBomumbiMu cxemamu HATIXT
obutn: 4AC + 4T (mokcopybunua 60wmr/m? B/B B 1-i
neHb + mukmodochamun 600 mr/m? B/B B 1-ii mens 1 pas
B 3 Hexenu, 4 nykia + gouerakcen 75mr/m? B/B B 1-i
nenb | pa3 B 3 Hemenw, 4 1uKia), KOTOPYIO TOXYYHIH
64% mnanuenTok, u cxema 4AC + 12P (mokcopyOuria
60mr/M? B/B B 1-i1 gens + muxnodocdamum 600 mr/m?
B/B B 1-if menn) 1 pa3 B 3 Hemenw, 4 nukia + MaKIu-
takcen 80Mr/mM* B/B exeHemebHO, 12 BBeACHUH + Tpa-
cTy3ymMab 2 MI/Kr (Harpy3o4Has J103a 4 MI/KT) B/B exe-
He/eabHO 12 BBeAeHUH, naee — o 6 Mr/kr 1 pa3 B 3 He-
Jienn; o01Iast JUIMTEIEHOCTh BBEJICHHS TpacTy3ymada 12
Mec.), KOTOPYIO Noiny4uian 23% nalueHToK.

LLinpnHa KpaeB pesekuumn

W3 Bcex BKIIIOYEHHBIX B MCCIIEJOBAaHUE IMALUEHTOK
mMpuHa KpaeB pe3dekuud R < 1 mm BoiaBieHa B 15,7%
ciay4aeB, 2-5 mm — B 40,2%, 6-10 mm — B 19,4%,
>10 MM — B 24,7% citydaeB COOTBETCTBEHHO.

VY [anueHToK ¢ JIOKaJbHBIM PELUAMBOM IIHPHUHA
kpast <1 mm BrIsiBIeHa B Tpymie PP y omHoil xeHmu-
HbI; 2-5 MM — y 3-x B rpynme OIIP u y 2-x — B rpymme
PP, or 6 no 10 mm — y omno#t kak B rpynmne OIIP, Tak
u B rpymie PP, 6onee 10 MM y IBYyX MaIMEHTOK B TPYyIIIIE
OIIP. ITpu cpaBuennu BHyTpu rpynn OITP u PP mannen-
TOK C PEIIMINBOM U O€3 HE YCTaHOBJICHO CTAaTUCTUICCKU
3HAYMMBIX OTJIMYUH 110 YaCTOTE PELIINBOB IIPU Pa3Iny-
HOU MIUpUHE KpaeB pe3eKuu (Tad. 2).

3-, 5-neTHAA 6e3peunanBHaA BbKMBAEMOCTb

B Teuenue 3 net HaOmoAeHUS Oe3peuaHuBHAS BbI-
JKUBAEMOCTH cocTaBmia 99,7% B 00eux rpymmnax, B Te-
yenue 5 net — 99,2% B rpynme OIIP u 99,7% B rpynne
PP, B Teuernue 6 net — 98,3% u 98,7% COOTBETCTBEHHO;
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| OHKOnoruns

Tabnuya 1. XapaKTepnCTUKK NaLMEeHTOK B Fpynnax ¢ OHKONNacTUYECKUMM U paguKanbHbIMU pe3eKLusamu
Table 1. The characteristics of patients in groups with oncoplastic and radical breast resections

OHkonnacTuyeckue pesekumn /| PagukanbHble pesekunu | 3HaueHue p/

Mapametp / Parameter Oncoplastic resections Radical resections p value
(n=1360) (n=315)
Bospacr, rogpl / Age, years 53,1+99 54,7 +10,7 0,043
AKTVBHbIN MEHCTpyarnbHbIn cTatyc / Active menstrual status 118 (32,8) 97 (30,8) n.s.
WmmyHorucToxummyeckuia Tun onyxonm / Immunohistochemical tumour type
nioMUHaneHbIA TN A / luminal type A 129 (35,8) 167 (53) <0,001
noMUHaNbHBbIA TN B / luminal type B,
Her2/neu-HeraTuBHbIn / Her2/ngl§)-negative 9 i) ns.
noMuUHanbHbIN TN B / luminal type B,
Her2/neu-nosuTuBHbIN / Her2/ng3-positive Uil sl 0y
Her2/neu-no3ntuBHbii Tvn / Her2/neu -positive type 21(5,8) 12 (3,8) n.s.
TPOMHOM HeraTuBHbIN TUN / triple-negative type 51(14,2) 16 (5,1) <0,001
Crenenb auchdepeHuymposkm / Degree of differentiation
G1 33(9,2) 25(7,9) n.s.
G2 266 (73,9) 245 (77,8) n.s.
G3 61(16,9) 45 (14,3) n.s.
Crapusi / Stage
| 135 (37,5) 195 (61,9) <0,001
Il 179 (49,7) 95 (30,2) <0,001
11} 46 (12,8) 25(7,9) 0,041
MmcTonoruyeckuin Tvn / Histological type
Hecneumdmyeckuit / nonspecific 277 (76,9) 265 (84,1) 0,025
AonbKoBbI / lobular 20 (5,6) 28 (8,9) n.s.
KOMBUHMPOBaHHLIN / mixed 10 (2,8) 15 (4,7) n.s.
in situ 53 (14,7) 7(2,2) <0,001
hRAeTgCTaabl B PETVOHAPHbIX TMMATUYECKX y3nax / 73(203) 108 (34,3) <0,001
egional lymph node metastases
HAMXT/ neoadjuvant chemotherapy (n = 100) 71(19,7) 29(9,2) <0,001
MonHbiin otBeT Ha HATMXT / Full response for neoadjuvant chemotherapy 13.(18) 8 (27) ns.

(o1 yucna nonyumslumx HATXT / on the number received)

MpumeyaHve: AaHHbIe NPeAcTaBneHbl B Buae abcomnoTHoro yncna v gonu, n (%), ecnv He ykasaHo uHade; n.s. — non significant (He 3Haunmo).

Note: data presented as n (%) unless otherwise indicated; n.s. — non significant.

Tabnuya 2. YactoTa NokanbHOro peyuanBa B 3aBUCMMOCTH OT LWIMPUHBI KPaeB pe3eKLmnu
Table 2. The frequency of local recurrence depending on the width of the resection edges

Onkonnactuyeckme pesekumm / Oncoplastic resections  PagukanbHble pesekuuu | Radical resections

Mapametp / Parameter

(n=360) (n=315)
Luupmia. KpaeB pesexuuu: MM/  6e3 peunausa/ peunaus / aHaveHme p | 6e3 peunguBa / peunpus / aHaveHme p |
the width of the resection no relapse relapse no relapse relapse
edges, mm (n = 354) (n=6) p value (n=31) (n=4) p value
<1 51 0 n.s. 54 1 n.s.
2-5 126 3 n.s. 140 2 n.s.
6-10 54 1 n.s. 75 1 ns.
>10 123 2 n.s. 42 0 n.s.
lMpumeyanue / Note: n.s. — non significant (He 3Haunmo).
3HAYUMBIX PA3IMYUN MEXAY IpyNnnaMu HE yCTaHOBIIE- OT BCEX BKIIOUEHHBIX B wHcciaemoBanue. Cramus
HO. I ycranosnena y 3, cragus Il — y 5, cragus III —
y 2 MalueHTOK C pEeuuAUBOM. [ HCTONOTHUYECKUU
dakTopbl pucka BapHuaHT BO BceX 10 cimydasx ObUI MpencTaBlICH WH-
OOmiee 9MCIIo MAUEHTOK C JTOKAJTbHBIM PELHIU- ¢unprparuBHbIM THIIOM PMXK 6€3 npusHakoB cremu-

BOM 3a 72 mec. HaOmogeHus coctaBmio 10 (1,5%)  ¢uuHOCTH.
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PacnpeneneHue nanueHTOK ¢ JIOKATBHBIM PEIIHIABOM
no UI'X-tury OBUIO CICIYIOIUM: JTFOMHHAIBHBINA THIT
A —y 2, moMuHaIbHBIHA THIT B, Her2/neu-nmo3uTuBHbIN —
y 3, Her2/neu-no3uTHBHBIMA THIT — y 2, TPOWHOM HETaTHB-
HBIA TN — Y 3. Pacnipenenenue mo crenenn muddepeH-
nupoBku: Gl —y oguoit, G2 —y 4, G3 — y 5 manueHToK.

Cpeny W3y4eHHBIX (DAaKTOPOB PHCKA yCTAHOBIEHO,
Y9TO PHUCK pElHUIvBa OBUI MOBBINICH IPH COXPaHHOM
MeHcTpyaiapHOM ctaryce (OL 20,05; 95% U 2,52—
159,33), Her2/neu-no3utuBaom (OLI 5,11; 95% U
1,04-25,09) u tpoitnom HeratuBHOM THmax (Ol 4,02;
95% U 1,02-15,95), crenenn aupdepenunpoBku G3
(Ol 5,58; 95% X 1,59—-19,64) (puc. 3).

B cnydae BbIABIIEHHS penuauBa JalbHENINAs Tak-
THKa OblTa clenyromeid — B 8 ciy4asx BBITIOJTHEHA
MacCT3KTOMHS, B 1 ciiydae — paluKaibHas KOXKECOXpaH-
Hasi MACTAKTOMUSI, B 1 — TIOBTOPHAS PE3EKIHsI MOJIOYHOM
JKene3bl. PernoHapHble pelUUBGl HE OBLIM BBISBICHBI
HU B OJTHOM CJIy4ae.

OBCYXOEHUE

Pesynbrarel  ncciemoBaHUsST MPOAEMOHCTPHUPOBAIH
OHKOJIOTHYECKyI0 Oe3omacHocTh OCO, B TOM YHCIIE T0-
cine HAIIXT c nocnexyromeit IJIT. CtangapTHbIi oa-
XOJI «OTCYTCTBUSI OITYXOJIEBBIX KJIIETOK» B KPasX pe3eK-
1MW TIPOJIEMOHCTPHUPOBAIT BEICOKHH MPOIIEHT 3- U 5-11eT-
Hell Oe3pelMIMBHON BEDKHBAEMOCTH, YaCTOTa Pa3BUTHS
peunauBa B TedueHue 6 et coctaBuna 1,5 %.

[TommydeHHple HaMH JTAaHHBIE TTOATBEPIKAAIOT TIPOBE-
JIEHHBIC paHee WCCIeqoBaHMs. Tak, COTIaCHO CHUCTeMa-
THYecKoMy 0030py 1 MeTaananu3y E.C. Yiannakopoulou
n coast. [17], B kotopsrit BkiroueHo 2830 ciydaes mep-
BuaHoro PMK, rne Ha mepBom stane BemoixHeHs! OITP,
YacTOTa MOJIOKUTEIBHBIX KpaeB pe3ekinu R1 Bapeupo-
Bana ot 0 1o 36%, MoATOMY YacToTa peIUAnBa COCTABU-
ma 10,8%, Tak Kak 4eM BBIIIIE MPOIICHT ManueHToK ¢ R1,
TEM BBIIIIC YaCTOTA PEIUINBOB B HCCIEAYEMOU TPYTIITE.
Cpennuii mepuon HaOnroneHUs cocTaBua 60 MecsIes.

OIIP / Oncoplastic resections — PP / Radical resections
OIIP — ueH3ypupoBaHo + PP — uensypupoBano

Lj
MT

1,00 - -

0,95
p>0,05

0,90

0,85

KymynarusHas goins 6e3 penuausa /
Local-free recurrence survival

0,80

0 12 24 36 48 60 72
JlnurenbHOCTh HaOOAeH s, Mecsitbl / Time, months

PUC. 2. BespennanBHas BBDKUBAEMOCTD, OLIEHEHHAS 110 Me-
tony Kamnana — Meiiepa.

FIG. 2. Local-free survival, estimated by the Kaplan—-Mayer
method.

OtnajeHHoe MeTacTa3upoBaHue oOHapyxkeHO B 18,9%
CIIy4YacB.

L. De La Cruz u coasr. B 2016 roxy [18] mpeacra-
BWIN JIaHHBIC CHUCTEMAaTHUYECKOrO0 0030pa, B KOTOPHIH
ObUIH BKIIOUEHBI pe3ynbTaTsl 474 uccienoBaHuil (00-
miee ymncio nanueHTok ¢ PMXK 6011). Cpennuit nepuos
Habronerusa — 50,5 mecsna. O6mwas u Oe3penuaIuBHas
BBDKHMBaeMOCTh cocTaBuin 95 u 90% cooTBeTCTBEH-
HO. YacToTa penuaMBoB 0Ka3ajaach MEHBIIE, YeM B HC-
cnenoBanuu Yiannakopoulou u coaBr., — 3,2%, ogHaKo
BBIIIIE, YeM B IIPEICTABICHHON HaMK paboTe, TaK Kak Mo-
JOKUTEIbHBIC Kpas Pe3eKIUU ObUIA JAUATHOCTUPOBAHBI

AKTUBHBII MEHCTpYyaJIbHbIN CTaTyC

N
S

Active menstrual status

Her2/neu-mo3uTUBHEIN THIT e

Her2/neu-positive type

[ e

TpoliHol HeraTUBHBII THUIL

Triple-negative type

Crenens nuddepenuuponku G3

Degree of differentiation G3

Cramus 111 22

Stage 111

MertacTasbl B perHOHapHBIC J1/y

N
LS

Regional lymph node metastases

0 2 4

8 10 12 14 16 18 20 22 24 26

OTHoueHre MaHcoB U 95% N0BEpUTENbHBINA HHTEPBAI
The odds ratio and 95% confidence interval

PWUC. 3. OtHowenne mancoB u 95% n0BepHUTEIbHBIA HHTEPBAJ UL H3y4YCHHBIX (haKTOPOB PHCKA.
FIG. 3. The odds ratio and 95% confidence interval for the studied risk factors.
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B 9,8%. OpHako aBTOpaMH OTMEUYEHA OHKOJIOTHYECKas
oe3omacHocts OCO u OINP y marmenTtok ¢ T1 u T2.
JlydueBass Tepamusl SIBISETCS CTaHIAPTHBIM BHJIOM
JiedeHHs JUTSI BCEX MAIMEHTOK T0CJe OpPraHOCOXpPAaHs-
FOIIETO XUPYPTUYECKOTO JIeueHHUs. AHAIIN3 pe3ysIbTaToOB
nedeHus 0e3 paamoTepanuu npexacrasicH B 2019 r. aB-
Topamu KaHajckoro uccienoBanus K. Guidolin u coaBT.
[19], B KOTOpOM OBLIM M3YyYEHBI OOMIAast U OC3PEIIUINB-
Has BBDKMBaeMOCTh y marueHTok ¢ PMX mocne PMO
u OCO 6e3 nocnenyromero nposenenust JJIT. O6iee
guciio nanueHTok ¢ PMIK, Bomrenmmx B MccliefOBaHuUE,
coctaBmio 26 279. KoaddunmeHTs! pucka s pasind-
HBIX UCXO0B OBLIN 3HAYNTEILHO BEIIIE IS MALMEHTOK,
KoTopbM He npoonunu JJIT, mo cpaBHEeHUIO ¢ moiy-
yummMH JIJIT: yacTora pasBUTHS penuIUBHPOBAHUS
WU JIeTalbHbIe ucxoabl coctaBmwmm 2,49% (95% [U:
2,25-2,75), pemunusbl — 2,33% (95% AW: 1,91-2,84)
" JIeTanbHble ucxombl — 2,28% (95% JIU: 2,03-2,56).
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CpaBHeHMue 6e3MaHXXeTHOro M3aMepeHMsa apTepuanbHOro
AAaBJIEHUA C NOMOLbLIO MOHMTOPA 3JIeKTpoKapauorpamMmmbi
c chbyHkumen choronneruamorpacpmum c uasmepeHmem
no metoay Koporkosa: nunoTrHoe uccnepgosaHuve

H.A. loru6epunze!, ’K.H. Caruposa*, H.O. Ky3neunona', /I.I. Toruuesa', ILIII. Yomaxuaze!,
X. Canep*’, @.10. KonbL10B'
L@IAOY BO «Ilepsuiii Mockosckuii 2ocyoapemeeniviil meouyunckuil yrusepcumem um. U.M. Ceuernosay
Munszopaea Poccuu (Ceuenosckuii Ynusepcumem)
ya. Tpybeykas, 0. 8, cmp. 2, 2. Mockea, 119991, Poccus
2 [Jenmp uccnedosanuii 8 oonacmu 6uomeouyuncro unsxcenepuu ARTORG, Bepnckuil ynusepcumem
Mypmenwmpacce, 50, bepn, 3008, Llsetiyapus
? Vuusepcumemckas knunuxa kapouonoeuu, Yuusepcumemckuii cocnumane Muzenvunumans
Dpaiibypewmpacce, 18, bepn, 3010, Lllsetiyapus

AHHOTaUMsa

Llenb. OueHnTb 4OCTOBEPHOCTL PE3YNBTATOB U3MEPEHUS apTepuanbHOro gasneHus (ALL) ¢ nomoLLbio ycTponcTea anis 6es-
MaHxeTHoro onpegenenns AL (CardioQVARK®) no cpaBHeHMI0 CO 3HAaYEHUSIMM, MOMYYEHHBIMM NPK U3MEPEHUM MO METOAY
KopoTkoBa.

Matepuan u metoabl. [poBeaeHo obcepBaLyoHHOE nonepeyHoe uccnenosaHne 50 nauneHToB (25 MyxUuH, CpegHui
Bo3pact 60 * 14 neT) ¢ apTepnanbHoi runepTeHsnen. B kauecTse cTaHgapTHOTO METOLA BbINOMHEHO M3MepeHue Afl me-
Topom KopoTkoBa, B ka4ecTBe HOBOro MeTofa ucnonbaoancs npubop CardioQVARK®, BbINONHeHHbIN B BUAE Yexna ans
cmapTdoHa. Mprbopom Npou3BOAMTCA 3annCh 3NEKTPOKapAMOrpamMmbl U OTONNETUIMOTPaMMbl, HA OCHOBaHUM KOTOPbIX
paccuuTbiBaeTcs cuctonuyeckoe u guactonudeckoe ALl (CAL v JAL). ns cpaBHeHUs ABYX METOLOB MPUMEHSNCS KOp-
PENALUMOHHBIA aHanms, t-kputepuin CTblogeHTta, Metog bnavga — AnTMmaHa, pacCuMTbiBanOCh CTaH4APTHOE OTKIIOHEHWE
pasHocTn 1 95% poseputenbHblin uHTEpBan (95% AN).

PesynbTatbl. CTaTUCTUYECKN 3HAUMMBIX pasnnymin no cpegHuM 3HaveHmam CAL u JAL ans oByx METOLOB U3MEPEHNS
He BbisBNeHo. OTMeueHa cunbHas npsMas cBsisb Mexay nokasatensmu CA[ (r = 0,976, p < 0,0001) » JAL (r = 0,817,
p <0,0001), nsmeperHbimmn apyms metogamu. Cmellenue (Bias) ana CAL v JAL, naMepeHHbIX HOBbIM METOLOM, COCTaBM-
no: -0,5 mm pr. ct. (95% OW: -1,7; 0,7) 1 —0,3 mm pT. cT. (95% AN: —1,4; 0,7) cooTBeTCTBEHHO. PasHuua nameperuin JAL
3aBucena ot ypoeHs ALl (r= 0,302, p = 0,03). 3aHmkenune sHauveHuin JAL Bbino Gonee BoipaxeHo ans Hu3kux ALl ot 55 go
75 MM pT. cT. Ha MomeHT uccnegosanns y 13 (26%) nauueHToB oTMeyanoch nosbiweHne Al YyBCTBUTENBHOCTL HOBOMO
MeTOAa B BbISIBIIEHUM apTepuarnbHOM runepTeHsumn coctasuna 77% (95% [WN: 46; 95), cneumdmanocts 100% (95% OW: 91;
100), ToyHoCTb 94% (95% [N: 83; 99).

3akntouenune. Metog usmepenns Al Ha OCHOBE aHanu3a 3feKTpoKapaMorpamMmbl 1 POTOMNIETUIMOrPaMMbl MPOAEMOH-
CTpUpOBas JOCTOBEPHbIE pesyrbTaThl u3mepenus ALl no cpaBHeHuio ¢ Metogom KopoTkosa.

KnioyeBble cnoBa: ¢oTonneTusmorpadms; aHanua nynbCOBOI BOMHbI; apTepuanbHoe AaBreHue; U3MepeHne apTepu-
anbHOro AaBNEeHMs; NOPTATUBHLIA MOHUTOP SNEKTPOKapAMOrpaMMbl U hoTonneTuaMorpammbl; cMaptdoH; CardioQVARK®;
TeneMeanumHa

Py6pukn MeSH:

YEJIOBEK

CPABHWTENBHBLIE NCCINEAOBAHNA

KPOBAHOIO JABNEHNA UBMEPEHWE — OBOPYOBAHUE

KPOBAHOIO JABJIEHNA UBMEPEHWE — METO[b

OOTOMNNETU3MOTPA®UA - METObI

®OTONJIETU3MOTPA®A - OBOPYLIOBAHNE

MAHOMETPWA - METOAbI
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Comparison of cuffless blood pressure measurement
using an electrocardiogram monitor with
photoplethysmography function with measurement by
the Korotkov method: a pilot study

Nana A. Gogiberidze', Zhanna N. Sagirova®*, Natalia O. Kuznetsova!, Daria G. Gognieva',
Petr Sh. Chomakhidze!, Hugo Saner?3, Philipp Yu. Kopylov'
I Sechenov First Moscow State Medical University (Sechenov University)
8/2, Trubetskaya str., Moscow, 119991, Russia
2ARTORG Center for Biomedical Engineering Research, University of Bern
50, Murtenstrasse, Bern, 3008, Switzerland
3 University Clinic for Cardiology, University Hospital Inselspital
18, Freiburgstrasse, Bern, 3010, Switzerland

Abstract

The aim. To evaluate the reliability of blood pressure (BP) measurement results using a cuffless blood pressure device
(CardioQVARK®) in comparison with the values obtained using the Korotkov method.

Materials and methods. An observational cross-sectional study of 50 patients (25 men, mean age 60 + 14 years) with
arterial hypertension was performed. Blood pressure was measured by the Korotkov method as a standard method, and a
CardioQVARK® device, made in the form of a smartphone case, was used as a new method. The device records the electro-
cardiogram and the photoplethysmogram. Based on the parameters of the electrocardiogram and the photoplethysmogram
the systolic and diastolic blood pressure (SBP and DBP) is calculated. Correlation analysis, Student’s t-test, Bland-Altman
method were used for comparing the two methods, the standard deviation of the difference and a 95% confidence interval
(95% CI) were calculated.

Results. There were no statistically significant differences in the mean values of SBP and DBP for the two methods. There
was a strong direct relationship between SBP (r = 0.976, p < 0.0001) and DBP (r = 0.817, p < 0.0001), measured by two
methods. Bias for SBP and DBP measured by the new method was: -0.5 mm Hg (95% CI: -1.7; 0.7) and -0.3 mmHg
(95% Cl: —1.4; 0.7), respectively. The difference in DBP measurements depended on the blood pressure level (r = 0.302,
p = 0.03). The underestimation of DBP values was more pronounced for low blood pressure from 55 to 75 mm Hg. At the
time of the study, 13 (26%) patients had an increase in blood pressure. The sensitivity of the new method in detecting arterial
hypertension was 77% (95% CI: 46; 95), specificity 100% (95% CI: 91; 100), accuracy 94% (95% CI: 83; 99).
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Conclusion. The blood pressure measurement method based on the analysis of the electrocardiogram and photoplethys-
mogram showed reliable blood pressure measurement results in comparison with the Korotkov method.

Keywords: photoplethysmography; pulse wave analysis; blood pressure; blood pressure measurement; portable ECG and
PPG monitor; smartphone; CardioQVARK; telemedicine
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CnMUCOK COKpaLLeHMWiA:

95% [ — 95% poBepuTenbHbIA UHTEpBa

Al — apTepuanbHas rmnepTeH3uns

All — apTepnancHoe AaBneHue

BIMNB - Bpemsi NpoxoxaeHns nynbCOBOW BOMHbI

Aprepuanvhas runeprensus (Al') sBusercs Bemy-
omM  (aKTOpOM pHUCKA CepIAeYHO-COCYAHCTOH 3abo0-
neBaeMocTH U cMmeptHoctH [1]. TouHoe ompeneneHue
apTepuanbHOro AaBieHus (AJ]) mo3BoiseT MPOBOAUTH
CBOEBPEMEHHYIO JHATHOCTHUKY W Ha3Ha4aTh COOTBET-
cTByromiee yiedeHue Al

«3070TBIM CTAHAAPTOM» ONPEAEICHUS CUCTONHU-
YEeCKOTO M JUACTOJIMYCCKOTO apTepUabHOTO IaBie-
Hus (CAH u JAN) saBugerca npsamoil meton. OgHako
OH HE HCIOJB3YeTCs B IINPOKON KITMHHIESCKON IMPAKTUKE
W3-32 MHBAa3UBHOCTH IPOIECAYpPHI, HEOOXOIMMOCTH Ha-
JHYHsI CIIEUAIBHOTO 00OPYIOBaHUS U PHCKA Pa3BUTHS
ocnoxaennii [2]. B Hacrosmee Bpems usmepenue A/l

OA[ - ouactonunyeckoe apTepuanbHoe aaBneHne
WMT — nHpekc maccbl Tena

CAL - cuctonnyeckoe apTepuantHOE gaBneHue
oIl - doTonneTnamorpacms

OKI - anekTpokapanorpamma

C TIOMOINBI0 TPUOOPOB C WCIOIH30BAHUEM MAaH)KETHI
SIBIIIETCS. METOJIOM BbIOOpa B peaslbHOM KIMHUYECKOU
npakTuke. Meroasl u3Mepenuss AJl ¢ MCIOIb30BaHUEM
MaH)XeThl MOTYT OBITh HE COBCEM TOUHBIMHU U, KaK Ipa-
BUJIO, 3aBUCAT OT OIIBITA YEJIOBEKA, POBOJIAIIETO U3ME-
peHHe, a TAKKe OT UHAUBUAYAIBHBIX 0COOEHHOCTEH ma-
LUEeHTa (HanpyuMep, HaJIMUUs O)KUPEHUS UM OTEYHOCTH,
YaCTOTHI JIBIXATENbHBIX ABMXeHHH) [3, 4]. Kpome 3TorO,
HCTOJIb30BAHUE MAHXKETHI MOYKET OKa3aThCsl HEYIOOHBIM
Y BBI3BIBATh JUCKOM(OPT y MalUEHTa, 0COOCHHO IIPH Cca-
MOCTOSATENBbHOM u3Mepenun A/l

besmamwxkernoe onpenenenue AJl  NpenokeHO
JUIS pelIeHUs] HEKOTOPBIX M3 ATUX NPOOJIEeM C LEbIo
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obecrniedeHust OoJiee IMUPOKOTO TPUMEHEHHUS B pa3iiny-
HBIX YCIIOBHSIX H, CIEIOBATENFHO, YIYUIICHUS KOHTPOIISL
JABJICHMS, a TaKKe OOJIETYCHUST CAMOCTOSTEIEHOTO MO-
nutopunra AJl. B Hacrosmee BpeMs pa3pabaThIBalOTCs
pa3NuYHBIC YCTPOUCTBA U OE3MaHKETHOTO W3MEPEHIUS
AJl, GONBIIMHCTBO M3 KOTOPHIX HCIIONB3YIOT (POTOILIE-
tusmorpadutro (OIIT).

OIII" sBnsE€TCS ONTHYECKUM METONOM, KOTOPBIA OC-
HOBaH Ha OIpeNeICHIN N3MEHSHUH 00beMa KPOBH B ap-
TepuoJax OT CUCTONBI K nuacrtone [5]. Mamepenne AJl
C TIOMOIIIBIO ATOTO METOZa MPOBOIUTCS B Iepudepude-
CKHX apTepHoNax MaubleB pyK. B HEKOTOpHIX mccie-
JIOBAaHHUAX B KadeCcTBE OCHOBHOIO Hapamerpa it 0e3-
MamKeTHOTo ompenenenns A/l paccMaTpuBaroT BpeMs
poxokaeHust myascoBoit BonHb! (BIITIB) [6] — Bpems
ot 3ybma R nHa snmexrpokapauorpamme (OKI') mo ompe-
nesenHor Touku Ha OIII. Takum oOpaszom, ISl OLIEHKH
BIIIB Heobxoanma omHoBpeMeHHas peructparus KT
u OIII" [7-9]. Bzaumocsszp mexay BIIIB u AJ] 6buta
MIOATBEPKIICHA B HEKOTOPHIX HcclenoBaHmsax. Ho 6oib-
IIMHCTBO ycTpoiicTB Ha ocHoBe BIIIIB Obutn HEmocTa-
TOYHO YIOOHBIMH M HE ITOJXOIMIIN IS €XKESAHEBHOTO MC-
ronnp3oBanus [ 10, 11].

[To maHHBIM NUTEpaTypHl, TaKKe pa3paboTaHBl MO-
Jenu Ut orleHKH AJl, OCHOBaHHEIE TOJNBKO HA XapakKTe-
puctukax OIII. OgHako OOIBIIMHCTBO UCCIICAOBATEICH
Ipeaaragyd 3KCIepHIMEHTAIbHBIE MOJCTH W H3ydailu
HeOope Tpynmnsl iroxed [12, 13]. Takum oOpazom,
npobiemMa pa3pabOTKH YAOOHBIX W MOPTATHBHBIX TPH-
O0opoB s Oe3maHkeTHOro m3MepeHus AJl ocraercs
aKTyalbHOMH, a NX BHEIPEHUE B KIIMHAYECKYIO IPAKTHKY
TpeOyeT OIEHKH JOCTOBEPHOCTH PE3yJIBTaTOB M3MeEpe-
Hust A/l

OpmHuM #3 ammaparoB IS Oe3MaH)KETHOTO H3Me-
peanst AJl cayxut CardioQVARK® (OO0 «JI Kapmy,
Poccust), mpencrapnstommii  coO00H  OIHOKAaHAJIBHBIN
OKT -monutop ¢ pynkmuei OIIT, BeIMONTHESHHBIH B BUIC
yexJia it cMaprgona’.

Llens wccrmemoBaHUs: OLEHHUTH TOCTOBEPHOCTH pe-
3ynbTaroB u3Mepenuss AJl ¢ TOMOIIBIO yCTpOWCTBa
it 6esmamxketHoro onpenencaus Al (CardioQVARK®)
10 CPAaBHEHUIO CO 3HAYCHISIMH, MTOTYICHHBIMH TIPH U3-
MepeHun 1mo Mmetoay KopoTtkosa.

MATEPUAIbI U METOAbI

[TpoBeneHo obcepBaOHHOE TOTIEPETHOE HCCIIEI0-
BaHHE, B KOTOPOM CpaBHMBAJIMUCH Moka3arenu AJl, momy-
YeHHBIE C ITOMOIIBIO IIBYX IMOAXOIOB: 0E€3MaH)KETHOTO
n3mepenust Ha ocHoBanuu OIII" (HOBBIN MeTOR) M U3Me-
pernst AJl ¢ HCTIONB30BaHHEM CPUTMOMAaHOMETPA C MaH-
JKeTo# (cTanmapTHBI MeTox). HcciienoBanre onoOpeHo
JlokanbHBIM 3THYecKM KOMHTETOM (TIpoTokoi Ne 14-19
ot 13.11.2019); BeImoiHEHO Ha 0a3e YHHUBEPCHUTETCKOM
kiuHnYeckord OoipHHIBI Nel ®TAOY BO «IlepBbrit
MockoBcknit TOCYIApCTBEHHBIN MEIUIIMHCKIN

yuauBepcutetr uM. U.M. CeuenoBa» Munzapasa Poccun

(CeuenoBckuit YausepcuteT). OCymecTBISIICS CILIONI-

HOH HaOOp MAIIMEHTOB, HAXOIMBIINXCS HA JICICHUH B OT-

JiesieHuy Kapauonorud. Cpoku NpoBeJeHHs HCcCie10Ba-

Hus: ¢ 01.12.2019 o 30.03.2020.

Kputepun BritodeHus B UCCIEI0BaHUE:

* BO3pacT crapmie 18 merT;

* amarHoctupoBanHas Al

* IOANMCAaHHOE MHCBMEHHOE HH(OPMUPOBAHHOE CO-
Ijacue NalMeHTa Ha y4yacTHe B UCCIIEIOBaHMU.
Kpurepun HeBKIIOUCHUS:

* HapylIeHUE PUTMa 1 IPOBOJMMOCTH HA MOMEHT 3aIUCH
OKT (WPW-cunipoM, gacTast KeJTynouKoBasi 5KCTPacH-
CTOJIHS; CHHOATPHAIBHBIEC OTOKabI 2-i 1 3-i cTeneHw,
aTPUOBEHTPHKYISIpHAs ONokaga 3-i CTEIeHH, TOIHas
0JI0Ka/1a MPaBO WITH JICBOM HOXKKH ITyuKa [ mca);

* COCTOSHUS, yXyamarome kadectBo 3ammcu OKI
(6oie3np [TapkrHCOHA, 3CCEHITUATBHBIA TPEMOD);

*  YCTaHOBJIEHHBIM KapAMOCTUMYJATOP, KapAHOPECHH-
XPOHU3UPYIOIIEE YCTPONCTBO WIM KapIuOBEpTEp-
e puOPMILIATOP.

Kpurepun ucxmroueHust:

* OKEJIaHHWE IPEKpPaTUTh Yy4YacTHE B HCCIICAOBAaHUU
Ha 11000M U3 €ro JTaros;

* BO3HHMKHOBEHHE HApYLIEHUS pUTMA CEpALla B MOMEHT
3anucu DK 1 mynbcoBOW BOIIHEI,

* uioxoe kadecTBo 3anucu DKI' u mynscoBOW BOJTHEI.
Kpurepusam BKIIIOUEHHS/HEBKITIOUCHISI COOTBETCTBO-

BaJM 55 manmeHTOoB. B HTOroBBINM aHaIN3 BKIIOYEHBI

50 manmueHToB, ISATh MCKIIOYEHBI 110 PasHbIM INPHYU-

HaM: He)KeJlaHUe NPOAOJDKUTH Y4acTHE B UCCIIEJOBaHUI

(n=2), mnoxoe kagecTBo 3anucu DKI" u mymbcoBoii Boi-

HBI (1 = 2), HapyIllIeHUe pUTMa cep/Iia B MOMEHT HCClie-

nosanus (n = 1) (puc. 1).

AT onpenensmu o CAJ > 140 mm pr. ct. mmm A /]
> 90 MM pT. CT., a TaK)Ke 1O HATMYUIO B aHAMHE3€ JHa-
THOCTUPOBAaHHOM TMIEPTOHUM WIM IIpUEMa aHTUTHUIIEP-
TEH3UBHBIX Tpernaparos [ 14].

N3mepeHune apTepnanbHOro gaBsneHus u coop

AaHHbIX

BceM yuacTHMKaM HMccleOBaHUS B KauyecTBE CTaH-
JApTHOTO MeTofa OBUIO BBIIONHEHO m3MepeHue AJ]
ayCKyJIBTaTUBHBIM MeTonoM (MeTon KoporkoBa) ¢ mo-
MOIIPI0 CPUTMOMAHOMETPA C MAHXKETOM ITOJXOJSIIETO
pasmepa (Microlife BP AG1-10, IlIsapwkaHb, Kuraif)
B COOTBETCTBHHU C PeKOMEHIauusMu BcemupHon opra-
HH3AlUU 3ApaBoOOXpaHeHUs. [lalMeHT CIIOKOMHO cuaeln
B TEYEHHE 5 MHHYT Iepel] U3MEpEeHUueM, MaHxeTa Ha-
KJIaJIBIBAJIach Ha JICBOC IJICUO HA 2 CM BBIMIC JIOKTS. A/l
OTIpEeNEIISUTH TPH pa3a (C MHTepBajoM B 1 MUHYTY) U pac-
CUHTHIBAIM cpefaHue 3HadeHus [15].

He Gomee wem dwepe3 omHy MHHYTY IOCIE H3Mepe-
Hust AJl cTaHZapTHBIM METOIOM, B IIOJIOXKEHUM CHIS
HauuHaach TpexmuHyTHas peructpanus OKIT u OIIT

1

nenus P3H 2019/8124.

3aperucrpuposan B OenepanbHoii ciry:x0e 1o Han3opy B chepe 3apaBooxpaHeHus 15.02.2019, perucrpailioHHbIH HOMEP MEAULIMHCKOTO H3-
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[NanmeHTb!1, HAXOAMBIIMECS HA JICYEHUH B OT/ICIICHUI
kxapauonorun YKB Ne 1
¢ 01.12.2019 o 30.03.2020. (n = 55)

v

Kputepuu BrmoueHus:
* Bo3pact >18 net;
* guarHoctupoBanHas Al

Kpurepuu HeBKIIOUSHUS:

¢ IOoANHMCaHHOC NHUCHbMCHHOC PIH(bOpMHpOBaHHOG coriacue.

* HapylUIeHHe pUTMa U IPOBOAUMOCTH Ha MOMeHT 3anucu OKT;
* COCTOSHHMSA, yXyAlIatromue kayectso 3anucu OKT;
* YCTaHOBJEHHBIIl KapHOCTHUMYJISTOP, KapAuoseprep-aedudpusarop.

Kpurepun nckimouenus:

JKeJIaHHe IPEKPATHTh y4acTue B UcciIenoBanuu (n = 2);
HapyIIeHHEe pUTMa cepala B MoMeHT 3anucu DKI

M MyJIbCOBO# BosHEI (12 = 1);

ioxoe kauecTBo 3arucu DKI u mynbcoBoii BoHbI (1 = 2).

M3mepenue AL
* CTaHAAPTHBIM MeTOJO0M (churmMmoMaHoMeTp

* HOBBIM MeTo/10M (onHOKaHanbHbIH DK -MoHuTOD € ByHKIMeit OII)
Urorossiit ananus (n = 50)

¢ MamxeToi, meroq KopoTtkosa);

PUC. 1. ITorokoBast iuarpamMMa BKITFOYEHHsI AIIUEHTOB B UCCIIEC0BAHIE

FIG. 1. Flowchart of patient inclusion in the study

¢ nomomreio npudopa CardioQVARK® (OO0 «JI Kapay,
Mockga, Poccus), npenoctaBieHHOro KOMIaHUEH-POn3-
BoauteneM. [laHHblid pubop mpeacTaBnsger coOoi mnep-
COHAJIbHBIN 3JIeKTpoKapArorpad, BHIIOIHEHHBIH B BUIE
yexJia i cMapTQOoHa, Ha KOTOPBIH MTPEABAPUTENHHO ObLIO
YCTaHOBJIEHO MporpamMMHoe obecnedenue. HeoOxomumo
BBECTH MCXOJHbIE JaHHbBIE: MOJ, POCT U BEC, jAajee Mpo-
u3BecTH cuHXpoHHYIo 3anuch DKI' u OIII, pesynsrars
KOTOPBIX NEpeNlatoTCs Ha cepBep, I1e Ha OCHOBAHUU CIIe-
OUaJIBHO Pa3pabOTaHHOTO AJITOPUTMA C HCIIOIb30BAHUEM
00paboTKM CUTHAJIOB Ha OCHOBE BeHBIIET-peoOpa3oBa-
Hus paccuuthbiBaerca AJl. JlaHHbBIA anroput™ ObUT MO-
CTPOEH C NPUMEHEHHEM METOJOB MCKYCCTBEHHOTO WH-
TEJJIEKTa Ha OCHOBAaHMM aHaJin3a OOJIbIIOro MacCHBa JaH-
HBIX, pacueT ypoBHS A/l mMpou3BOAMTCS MO HapaMmeTpam
mynbcoBoi BostHbl 1 DK (KOHTYpHBII aHaIM3), a TaKoKe
BpEeMEHHOro uHTepBaia ot R-3y6na Ha DKI' no nosunmu
omnpeneneHHbsix Toyek Ha DIII. OcHOBHBIE mapameTpbl
IyJbCOBOM BOJIHBI, KOTOPBIE UCIOJIB3YIOTCS Ul pacyera
AJl, nokazanbl Ha pucyHke 2. 3amuck IKI B mpubope mpo-
M3BOJUTCS MPH TOMOIIM ABYX JAaTYMKOB, HA KOTOpBIE Ha-
KJIa/IbIBAIOTCS yKa3aTebHbIE NalbIbl PYK; IPOU3BOJUTCS
3anmuch | crangaprHoro orBefeHus. OnuH U3 JAaTYUKOB
TaKXke MPOBOAMT HenpepbiBHYIO 3anuck DI nzobpa-
JKEHUS MYJILCOBOW BOJIHBI, CHHXPOHH3UPOBAHHYIO C IH-
xiamu OKI. Crioco6 3anucu OKI' u @I npexncrasnen
Ha pUCYHKe 2.

CrtaTuctnyeckasi oopaboTka gaHHbIX

s mpoBepKH TUIOTE3 HAa HOPMAJIBHOCTh MPUMEHS-
nuck kputepun Konmoroposa — CmupHosa u lanupo —
VYunka. HopmasbHo pacnpesneneHHble HelpephIBHbIC T1e-
peMeHHble ObLIM BBIPaXKEHbI KaK cpeJjHee + cTaHAapTHOe
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otkioHeHue. [IpoBoaunocs cpaBHeHue nokazareneit CAJL
u JJAJl, u3MepeHHbIX MpHU NOMOIIM HOBOTO U CTaHAapT-
HOTO MeTONOoB. /{1 CpaBHEHHUS NPHUMEHSUICS KOppes-
LIUOHHBIM aHanus, t-kputepuii CtbloneHTa. BeruucneHst
K0d(p(HULHEHTHI KOppeIsIuy (r), ONpeNeNiecHa CHIIa CBA3U
no mkaje Yennoka. OneHKa CONIACOBAaHHOCTH PeE3Yiib-
TaroB u3MepeHUd AJl, TMOIy4yeHHBIX IBYMs Pa3HBIMU
METOJaMH, IPOBOJMIIACh ¢ MoMolIbi0 MeTtoaa biadnma —
AJTMaHa, PacCUMTHIBAJIMCH CTAHAAPTHOE OTKJIOHEHHE
pasHocTH U ero 95% noBepurenbHbI UHTEpBaN (95%
[), cpenHss pa3HOCTb MEXAY M3MEpEeHHAMH (CMelle-
Hue, Bias) u ee 95% JIW. Paccuntanbl 4yBCTBUTENLHOCTS,
crenu(UIHOCTD, TOYHOCTh. Pa3nuyust cunTanu CTaTHCTH-
4yecku 3HauuMbIMU 1ipu p < 0,05. [lanHbie oOpabarsiBa-
JHCh ¢ moMolbio mporpammel Statistica 13.0 (TIBCO,
CLIA).

PE3YJIbTATDI

Bo3pact yd4acTHUKOB UCCIICOBaHUS BapbUPOBAI
ot 33 1o 85 5eT, COOTHOIIEHUE MY>KYHMHBI : KEHIIHHBI
cocraBwio 1 : 1. Bce 50 manueHTOB IpUHUMAIH aHTUTH-
MEPTEH3UBHBIC NIPETIAPaThl, BKIIFOUas HHTHOUTOPHI aHTU-
OTEH3MHIIPEBpaIIaroIero GepMenTa, 0J0KaTOphI perer-
TOPOB aHTMOTEH3WHA, aHTATOHUCTHI KaJbIHs, OeTa-010-
KaTOPbI M/WIM THA3UIHbBIC TUYPETUKH. Y 2/3 MalMeHTOB
nuarHoctupoBaHa I'b 2-it cranuu. XapaktepucTuka Ha-
1Iel BEIOOPKHM NpezcTaBicHa B Tabnue 1.

W3 nanueHToB, BKIIOUEHHBIX B padoty, y 14 (28%)
MalMeHTOB OTMeuajach M30BITOYHAs Macca Tena,
y 4 (8%) — oxupenue 1-ii crenenu. [lanmentos ¢ UMT
Hroke 18,5 u Beimie 35 He ObLIO.

Pacnpenenenue manueHtoB mo ypoBHio A/l mpen-
CTaBJIEHO Ha pUCYHKe 3. BONBIIMHCTBO MAIMEHTOB —
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PUC. 2. 3anucs anexrpokapauorpaMMel B potorureTraMorpamMmel ¢ omornsio CardioQVARK®, BHITOIHEHHOTO B BHJIE YeXia
Ui cMapThoHa
FIG. 2. Electrocardiogram and photoplethysmogram recording with CardioQVARK®, designed as a smartphone case

lMprMeyaHue: ¢ NeBOi CTOPOHBI PACcONOXEH SMEKTPOS ANs perucTpaumm | cTaHaapTHOro oTeefeHmMs anekTpokapanorpammel (OKT), ¢ npasoit — aart-
4uK Ans peructpauun dotonneTuamorpacpum (PIr). YkasatenbHble nanbubl pacnonoxeHsl Ha aatunkax SKI n O cootBeTCTBEHHO. OCHOBHBIE
napameTpbl MynbcoBol BonHbl (PM1): B1 = Hayano nynbcoBoit BonHbl, BO = Toyka MakcumansHOro pocta nepeaHero gpoHta, SEP = nuk Bbibpoca
nynbcoBoi BonHbl, DER3 = nepebIit nonoxuTenbHbIi nuk 3-in nponssogHon, SEPMAX = nepsblii neperv6 nynbcoeoin BomHbl, SRP = nnk oTpakeHHom
cucTonuyeckoit BonHel, DP = nuk gmacTonuyeckoi BonHbl, End = koHeL, nynbCoBOW BOMHbI.

Note: on the left side, there is the electrode for registration of the electrocardiogram (ECG) I-st limb lead and on the right side there is the sensor
for photoplethysmogram (PPG) registration. The index fingers are placed at the ECG electrode and at the photopletysmograph sensor. Pulse wave
parameters (PPG): B1 = pulse wave begining, BO = point of maximum increase of the anterior front, SEP = peak of the ejection pulse wave, DER3 =first
positive peak of the third derivate, SEPMAX = first inflection of the pulse wave, SRP = peak of the reflected systolic wave, DP=peak of the diastolic
wave, End = end of the pulse wave.

Tabnuya 1. OCHOBHbIE XapaKTepuUCTUKKU NaumneHToB (n = 50)
Table 1. Main characteristics of the patients (n = 50)

Xapakrtepuctuka / Feature

3Hauenus / Numeric values

Cpegntui Bospacr, net / Average age, years 60,0 £ 13,7
Myxuurbl / Men, n (%) 25 (50%)
NMT /BMI 279+5,0
ApTepuansHas runeptenauns / Arterial hypertension

1-9 cragus / 1st stage, n (%) 12 (24%)

2-9 cTagua / 2nd stage, n (%) 33 (66%)

3-4 cTagus / 3rd stage, n (%) 5 (10%)
Yposerb Al BblLLE HOPMbI Ha MOMEHT uccnefoBakms / Blood pressure is above normal at the time of the study, n (%) 13 (26%)
Nwemnyeckas bonesHb cepaua / Ischemic heart disease, n (%) 22 (44%)
KypeHnue = 5 neT o BknoueHns B uccrnegoanme / Smoking = 5 years before study enroliment, n (%) 13 (26%)
CaxapHbii anaber 2-ro Tuna / Type 2 diabetes mellitus, n (%) 6 (12%)

Mpumeyanue: UMT — nHaekc maccel Tena.

Note: BMI - body mass index.

34 (68%) wmemn ypoernb CAJ] B mpemenmax 110—
149 MM pt. ct. U 41 (82%) — mokazarenu JIAJ] B npene-
nax 60—-89 mm prT. cT.

Cpennee CAJl y manueHTOB, BKIIOUEHHBIX B HCCIIE-
JIoBaHKe, cocTaBwio 124 + 19 MM pT. cT. (MUH — Makc:

90-170 MM pT. CT.) IpH U3MEPEHHH C TOMOLIBIO cur-
MomaHoMmetpa. Cpennee IA/l, u3MepeHHOE C HCIOJb-
30BaHUEM MAaHXKETHOI'O TOHOMETpa, cocraBwio 75 + 11
MM PT. CT. (MUH — Makc: 55—-100 mm pt. ct.). [1pu m3mepe-
aun MoauTopoM CardioQVARK® cpennee CAJl u JIAJ]
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Yucno nmauuentos / Number of patients

80-89
YpoBeHb apTepHalIbHOTO JaBieHus, MM pT. cT. / Blood pressure level, mm Hg

50-59 6069 70-79 90-99

CAJl/SBP W JIAJl/DBP

100-109 110-119 120-129 130-139 140-149 150-159 160-169 170-179

PWUC. 3. Pacnipesenenue MAMEeHTOB 110 YPOBHIO CHCTOIMYECKOTO U THACTOINYECKOTO apTeprUaibHOro aaBieHus (Meton KopoTkosa)
FIG. 3. Distribution of the patients by the level of systolic and diastolic blood pressure (Korotkov method)
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PUC. 4. 3aBucuMocCTh pa3HUIbl 3HAYCHHUI CUCTOINYECKOTO AJl, H3MEPEHHOTO METOIOM (OTOILICTU3MOTPA(HIH U aYCKYJIBTATHB-
HBIM METOZIOM, OT cpenHero 3HaueHust AJl: a — rpadux bimuga — Antmana; Bias-cmemenue, 95% AU — 95% noseputenbHbLI

unTepBas; CO-cTaHapTHOE OTKJIOHEHUE; b — Koppensus

FIG. 4. Dependence of the difference in systolic blood pressure measured by photopelysmography and auscultatory method on the
mean blood pressure: a — Bland — Altman plot; Bias — 95% CI — 95% Confidence Interval; s.d. — standart deviation; b — correlation

COCTaBWJIO COOTBETCTBEHHO 125 + 19 MM pt. cT. (MUH —
Makc: 88—166 mm ptT. c¢T.) u 75 £ 10 MM pT. cT. (MUH —
makc: 57-98 mm prt. ct.). Cpennne yposau CAJl u JJA/L,
CTaHJAPTHBIC OTKJIOHEHHS, MUHUMAJIbHBIC ¥ MAKCHMAJTb-
HbIC 3HAYCHHUS IS IBYX METOMOB m3Mepenus AJl Obun
COIMOCTABUMBI, CTaTUCTHYCCKH 3HAUUMBIX pPa3uudil
HE BbIABICHO. KOppensaIMOHHBIA aHATU3 MOKAa3al CHIb-
HYIO TIPSAMYIO CTaTUCTHYECKH 3HAUYUMYIO CBSI3b MEKIY
nokazarensimu CAJ] (r = 0,976, p < 0,0001) u JAX (r =
0,817, p <0,0001), u3MepeHHBIMU ABYMSI METOIAMHU.

MeTton BnaHga — AnTmaHa gns CUCTONMU4YecKo-

ro apTepuanbHOro AaBreHus

Hwxauii ¥ BepXHHIl Tpeaenbl COIIacOBAaHHOCTHU
st CAJ] cocraBumm —8,7 mMm pt. ct. (95% AU: —10,7;

—6,6) u 7,7 mm pt. cT. (95% AU 5,6; 9,7) COOTBETCTBEH-
HO, cMmemenue (Bias): —0,5 MM pt. ct. (95% AW: —1,7;
0,7) nys HOBOTO MeToa. [laHHbIEe MTPeACTaBICHBI HA PH-
cyHke 4a. [Tpu KOppenaIuOHHOM aHaIn3¢ HE OTMEUYEHO
3HAYMMOM 3aBUCUMOCTH OT YpoBHS A/l pasHHUIIBI H3Me-
pernii CAJl HOBBIM METOIOM IO CPAaBHEHHUIO CO CTaH-
JapTHBIM (puc. 40).

MeTtop BnaHpga — AnTmaHa gnsa guacronude-

CKOro apTepuanbHOro gaBneHus

Jost IAJ] HrbKHUH TIpeiest COTIacOBaHHOCTH COCTa-
Bui—7,3 MM pT. cT. (95% JAWN: -9,1; —5,6) u Bepxumii — 6,7
MM PT. cT. (95% JU: 4,9; 8,4) COOTBETCTBEHHO, CMEIIIe-
uue (Bias): —0,3 mm pt. cT. (95% AU: —1,4; 0,7) nnst HO-
Boro Metona. JlaHHbIe MpPEACTAaBICHBI Ha PUCYHKE Sa.
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PUC. 5. 3aBrcuMOCTb pasHHIBI 3HAYCHUH AUACTOINYECKOrO AJl, H3MEPEHHOTO METOOM (POTOILIETH3MOTpadHy U ayCKYJIbTa-
TUBHBIM METO/IOM, OT cpeHero 3HaueHust AJl: a — rpaduk bisHna — Antmana; Bias-cmemenne, 95% AU — 95% noseputenbHbIi

unrepBal; CO — craHgapTHOE OTKIOHEHHE; b — Koppelsius

FIG. 5. Dependence of the difference in diastolic blood pressure measured by photopelysmography and auscultatory method on the
mean blood pressure: a — Bland — Altman plot; Bias — 95% CI — 95% Confidence Interval; s.d. — standart deviation; b — correlation

[Ipu ompeneneHWH 3aBUCUMOCTH Pa3HUIBI U3MEPECHUIH
Al ot ypoBHs A/l Obiia BeIsSIBIICHA 3HAYUMAsT KOPPEIIS-
usi yMepeHHou cuibl. Koagdumuent koppensuu co-
crasui 7 = 0,302 (p = 0,03). 3anmxenue 3Ha4eHut AJl
65110 O0JIC€ BBIPAKEHO IS HU3KUX 3HaueHuH Al 5575
MM PT. cT. (puc. 50).

Ha momeHT mpoBeznenus uccnenoBanus y 13 (26%)
MalMeHTOB OTMEYanoch moBbimieHue AJ[ (Ttabm. 1).
UyBCTBUTENBEHOCTH HOBOTO MeToO/ia B BbIsiBiieHUH Al co-
craBmia 77% (95% U 46; 95), cnenuduarocts 100%
(95% U 91; 100), Toanocts 94% (95% AU 83; 99).

OBCYXXOEHUE

PesynbTarhl 3TOro MUJIOTHOTO BAaTWIAllMOHHOTO HC-
cnenoBanust  juii  CardioQVARK® nemoHcTpupyror
XOpOIlyl0 Koppesinuio Mexay usMepeHusmu CAJL
n A, nonyuennbiMu ¢ nomorbio @I u crangapt-
HBIM METOJIOM C MoMoIIbi0 ToHOB KopoTkoBa. D10 yKa-
3BIBACT HA TO, YTO MH(PAKPACHBIH CBET, HCIOIb3yECMBbIH
npu O®II[, umeer mOCTaTOYHYIO TIyOMHY MPOHHKHO-
BEHUS IS WUCCIENOBaHHUA MNepu(EepUUEeCKUX apTepH-
O W OIICHKH apTepPHaJbHOTO MABICHHUS C ITOMOIIBIO
CUTHAJIOB MYJIBCOBOW BOJHBI, YTO JENAeT BO3MOXKHBIM
npuMeHeHune Oe3MamkeTHoro mamepenus AJl [16, 17].
[Ipu npoBenennn ananusza biasuna — AinTmana cmerie-
nue s 3Hauennit CAJl u JIAJ] cocraBuio 0,5 MM pT. CT.
1 MCHEE B CTOPOHY 3aHIDKEHHUSL.

B 2017 rogy npoBoaniochk UCCIIE0BaHUE, B KOTOPOM
CpaBHUBAJINCH pe3yabTaThl u3MepeHui AJl, mpoBoanMbIE
B TeueHHe 24 4acoB ¢ MOMOIIKI0 Tpudopa Somnotouch-
NIBP (Somnomedics GmbH, Randersacker, I'epmanuist)
U ocuuiuioMeTpudeckoro ToHomerpa [18]. YerpoiictBo
Somnotouch-NIBP omnpenensier AJl Ha OcHOBe Bpe-
MEHH TPOXOXKJCHHUS IYJIbCOBOH BOJIHBL, KOTOpPOE

peructpupyercs ¢ nomoupto naruuka OIII u anexkrpo-
1o DKT. Cpennee abcomoTHOE pacxoxaeHue 1t CAJL
u JJAJl cocraBmio 10,2 u 8,2 MM pt. cT. Takum 0Opazom,
cpennee pacxoxaenue st CAJl u JA]] 6s110 Godbiie,
YeM B HamleM uccienoBanuu. Kpome toro, mpubop pe-
rucTpupyeT Heckonbko orBeneHnid OKI™ u Tpebyet mc-
MIOJTB30BAHUSI COOTBETCTBYIOIIETO CIIEIMAIBHOTO 000-
pynoBaHHMSA (T.e. SIBISCTCA HEYTOOHBIM B IIOBCETHEBHOM
npumeneHnn). KoadhurmenTs! Koppesinun cocTaBuIn
nns CAJL 0,88, mnsa JA 0,85. B Hamiem uccienoBaHuu
noxydeH oonpmuii koagpdunuent xkoppemnaun ast CA /]
(0,98) 1 GnM3KMIA K YIIOMSHYTOMY BBIIIEC HCCIICIOBAHHUIO
s AL (0,82).

B 2019 romy ObIIO OITyOIMKOBAaHO HCCIIEJOBAHHE
MOPTAaTHBHOTO MpuOOpa Ui H3MEpPEHHs apTepualb-
Horo paBieHus (Model T2; TMART Technologies
Limited, ['onkonr, Kurait) [19]. [Jansbrii npudop HO-
CHUTCS Ha 3aIICThE M MMEET BCTPOCHHBIM JaT4MK JIBHU-
xerust MPU6500, ¢ momomipi0 KOTOPOTO MPOBOIUTCS
nsmepenue AJl. OnHOW U3 3a1a4 UCCIenoBaHUs OBLIO
CpaBHUTh 3HaueHUd AJl, U3MEpeHHblE NOPTAaTUBHBIM
npubopoM, ¢ muppamu AJl, 3aperHCTpUPOBAHHBIMHU
C TIOMOIIBI0 ABTOMATHYECKOTO OCHIIIOMETPUIECKOTO
TOHOMETpa C HCIOJB30BAHHUEM MaHXKeTHl. V3mepeHus
MpoBOAMINCH B TedeHue 7 nHed. CpenHee cMelleHue
coctapmiio st CAJ] —12,7 mm pt. ct. (95% JU: -28,7;
-34) u gna AAJ] —5,6 mm pt. ct. (95% AU: -20,5;
—9,2). B pamkax naHHOU pabOTHI TaKXKe IPOU3BOIMIOCH
cpaBHeHHE n3MepeHus: AJ[ ¢ MOMOIIBI0 TOPTAaTHBHOTO
npubopa ¢ YCTPOHCTBOM Ui CyTOYHOTO MOHHTOPH-
poBanust AJl B TedeHue 24 4yacoB, KOTOpOE IOKa3ajo
cpennee cmemienue s CAJl 0,5 (-10,1; 11,1) mm pt.
ct. u it JA 2,24 (—17,6; 13,1) mm prT. cT. Hecmotps
Ha TO YTO YCTPOHCTBO IPOJAEMOHCTPUPOBAJIO JOBOJIHHO
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HETUIOXHE PE3yIbTaThl MPH CyTOYHOM MOHHTOPHUPOBA-
Hun AJl, n3mepeHusi B TeueHUe 7 JHEHW 3HAUYNUTEIHHO
OTIIMYAINCH OT pedepeHCHBIX 3HaueHnd. CpenHee pac-
xoxaerne mudp AJl, 3aperucTpupoBaHHBIX MPHOOPOM
Model T2 (TMART Technologies Limited) nmpu n3mepe-
Hun A/l B TeueHue kak 24 4acoB, Tak U 7 OHEH, ObLIO
BBIIIIC B CPAaBHEHWH C HAIeH pabOTOM.

W3 BKITIOYEHHBIX B HaIlle UCCICIOBaHWE IAllHCHTOB
y JIBOMX OBIJIO BBISIBIICHO II0X0€ KadyecTBO 3armucu KT
1 TIyJIBCOBOH BOJIHBI, OTHAKO OTIPEICIUTh IPUINHY HU3-
KOTO KauecTBa 3aIlUCH HWJIM 3aKOHOMEPHOCTb, XapaKTep-
HYIO JJIS OTHX TAI[HEHTOB, HE YAAJIOCh.

M3amepenne AJ] ¢ MOMOIIBI0 MaHXKETHI BBI3BIBACT
OTIpeZIeTICHHBIE TPYAHOCTH y HEKOTOPHIX MaIMeHTOB
[20], HanpuMep TIpHu OXKUPEHUU TPYIHO MOA0OpaTh TO-
XOIIIUHA pa3mep MamkeTsl. Kpome Toro, curmomano-
METpPBI HEOOXOUMO PETYJISIPHO MPOBEPSITh U KaTUOPO-
BaTb. Pian 3THX HEymOOCTB NPENSATCTBYET MIMPOKOMY
MIPUMEHEHUIO CaMOCTOSATENFHOTO MOHHTOpHHTA A/,
a TakKe 3aTPyIHSET MCIONB30BAHUE B PaMKaxX TeJeMe-
JVLAHEL.

Hcnionp3oBanme Oe3amMamkeTHOTo ompeneneHus AJl
AMeeT OOJIBIION MMOTEHIMAN JUIS YIPOIICHUS W 00Jer-
YEeHHUsI CaMOCTOSATEIBHOTO m3MepeHust AJl 1t MHOTHX
manueHToB. ToT (hakT, 9To K KOMMEPYECKH JOCTYITHOMY
CMapTQOHy JIETKO HOIKITIOUUTE CIICIHATBHBIA MOHUTOP,
BEIITOJTHEHHBIH B BHIC 4exJa Uil Tele(oHa, SBISICTCS
MPEUMYIIIECTBOM, O0CCIICUNBAIONIMM OOJBINYI0 HE3aBH-
CHMOCTh M YIOOCTBO IS TIAIIIEHTOB, a TAKKe KOHTPOJIb
32 COCTOSIHHEM HX 30pOBBS. BO3MOKHOCTE H3MEpsTh
AJl B mro60€e BpeMst U TF0OOM MeCTe SBIISCTCS Ille OJHUM
npenmMymiectBoM. M3mepenne A/l B TOManHuX yCIOBUSIX
MOXeT OBbITh OoJiee A (PEeKTHBHBIM, YeM H3MEPEHIE B Me-
JUIIIHCKOM YUPEKICHHUH, YTO CBSI3aHO C HUCKIIOYCHUEM
runepToHun «Oesoro xanaray. [lepegada pe3yasTaToB 10-
MAIITHAX M3MEPEHNH ¢ IIOMOIIEIO TEIEMEANIIMHCKHX TEX-
HOJIOTHH MOXET TaKke OOJerduTh MoJ00p JEKapCTBEH-
HBIX CPEICTB U X ONTUMAIBHBIX TO3UPOBOK, UTO B HTOTE
MOXET CIOCOOCTBOBATh CHIDKCHHUIO 3a00JIEBAEMOCTH
" cMepTHOCTH y manmeHToB ¢ Al [21].

OrpaHunyeHuUsi uccnefoBaHWUsl U HanpaBneHus

ANA fanbHenWWnX nccneasoBaHum

KonnvecTBo y4acTHHKOB JAaHHOTO HCCIIEHIOBAHUS
OBIJIO OTHOCHTENHHO HeOompmuM. [lo3TOMY, YTOOBI

BKITAQ ABTOPOB

@.10. Kompos, X. Canep, I1.ILI. Yomaxuaze BHECIN OCHOBHOH
BKJIaA B pa3pabOTKy KOHIEMLIUM CTAaTbH W JU3aliHa HCCIE0-
Bauus. [LII. Yomaxunze, [.I. Toruuesa ygactBoBasm B cbope
JAaHHBIX M MOJATOTOBKE MaTepUaioB JUIsl ITyONHKAIMH, MPOBEIH
craructuueckuii anamms. H.A. ToruGepunze, H.O. Kysnenosna,
JK.H. Caruposa BHecnM CyIECTBEHHBIH BKIIaJ B HAalUCAHUE CTa-
ThH. Bce aBTOpHI yTBEpANIN OKOHYATENIBHYIO BEPCHIO CTAaThH.

MEPEAOBLIE AOCTUXEHNA HAYKU — MPAKTUHECKOMY BPAYY

JydIle ONpeNeTUTh TOYHOCTh M HaJIeKHOCTh METO/a,
HE0OX0IMMO TIPOBEICHHE NATbHEHIINX HCCIIeI0BaHUH.
Takke CTOWT W3YYUTH BIMSHHE MOMEX Ha TOYHOCTH
Metona ompeneneHuss A/l ¢ ucCronb30BaHHEM MOAEIH
MalIuHHOTO 00y4eHms [22—24]. DTO JAOBOJBHO BaX-
HBII MOMEHT, ITOCKOJIbKY O€3MaHXETHOE OIpeaciicHHe
A/l 3aBucut ot kauectBa 3armucu OIII. B nanHo# pado-
te peructparus KT u OIII" mpoBoauiace ¢ manbieB
PYK, OJTHAKO HE YYUTHIBAIUCh OCOOCHHOCTH KpPOBCHA-
TTOJTHCHUS MMaJTbIIEB (00bEM MMalbIla, BIAYKHOCTh, TEMITC-
patypa), s U3y4eHHs JAaHHOTO BOIPOca HEOOXOIMMO
MpoBelieHre OoJiee pacIIUPEeHHBIX HcclieaoBanni. Eie
OJTHUM HEJIOCTATKOM ATOTO UCCIIEAOBAHUS SIBISETCS HC-
MOJTH30BaHUE TOJHKO HEWHBA3WBHBIX METOAOB B Kade-
cTBe KOHTponbHBIX m3Mepenuit AJ[. Kpome Toro, pac-
MpeeNieHue MaMeHToB 10 ypoBHIO AJl OBUIO HE CO-
BCEM PAaBHOMEPHBIM, NMPAKTHYECKHA OTCYTCTBOBAJIH Ta-
[IMCHTHI ¢ HU3KUMH H BeICOKUMHU udpamu AJl. Takxke
B HCCJICJIOBAHHH HE OBLIO TMAIUEHTOB C OXHUPECHHEM
2-ii, 3-i cTeneHW u ¢ AePUITUTOM Beca. PaBHOMepHOE
pacupeaeneHue o ypoBHIO JaBiieHus, 3HaueHuo UM T
M IPYTUM KIIMHUYECKHAM ITOKa3aTelIsIM MOTJIO ObI JIy4IIe
OTpa3uTh TOYHOCTH mM3Mepenus: AJ[ ¢ momomplo pac-
cMarpuBaeMoro meroga. Hecmotpst Ha TO 94TO B 3TOM
HCCIICIOBAaHUY ObLlIa TIOATBEPXKICHA BO3MOXKHOCTh HC-
TOJTB30BaHUsSI MyTbCOBOM BOJHBI ISl O€3MaHKETHOTO
onpenenenus AJl, st 6ojee MIMPOKOTO MPUMEHEHUS
3TOTO METO/Ia HEOOXOMMO JTallbHEHIIIee U3yICHUE BITH-
STHHS PAa3JIMYHBIX (PaKTOPOB (MHIWBHIYaJIbHBIX, BHEIII-
HEUX) Ha kKadecTBO 3anmucu DKI' w mynmbcoBOW BOIHBI,
a Takxe MpoBeJeHUe 0ojee KPYIHBIX HCCICIOBAaHUI
¢ OOJIBIIMM KOJTMYESCTBOM YYACTHUKOB.

BbIBOAbI
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Antmana cmemenue coctaBwio —0,5 u —0,3 MM pT. CT.
st CAIL u TAJ] coorBeTcTBeHHO. UyBCTBUTENBHOCTD
HOBOTO MeToza B BeisiBiieHnn Al coctaBuna 77% (95%
AN 46; 95), ciemmuduanocts 100% (95% AU 91; 100),
To4HOCTh 94% (95% AU 83; 99).

AUTHOR CONTRIBUTIONS

Philipp Yu. Kopylov, Hugo Saner, Petr Sh. Chomakhidze made the
major contribution to the development of the concept of the article
and design of the study. Petr Sh. Chomakhidze, Daria G. Gognieva
participated in the collection and interpretation of the data, con-
ducted statistical analysis of the data. Nana A. Gogiberidze,
Natalia O. Kuznetsova, Zhanna N. Sagirova made a significant
contribution to the writing of the article. All authors approved the
final version of the publication.

CEYEHOBCKMI BECTHHUK T. 12, Ne 1, 2021 / SECHENOV MEDICAL JOURNAL VOL. 12, No. 1, 2021 47



THE CUTTING EDGE OF SCIENCE — TO THE MEDICAL PRACTITIONER

13

48

JINTEPATYPA /| REFERENCES

Whelton PK., Carey R.M. The 2017 Clinical Practice Guideline
for High Blood Pressure. JAMA. 2017; 318(21): 2073-2074.
https://doi.org/10.1001/jama.2017.18209 PMID: 29159375
McEniery C.M., Cockcroft J.R., Roman M.J., et al. Central blood
pressure: current evidence and clinical importance. Eur Heart
J. 2014; 35(26): 1719-1725. https://doi.org/10.1093/eurheartj/
eht565 PMID: 24459197

Van Montfrans G.A. Oscillometric blood pressure measurement:
progress and problems. Blood Pressure Monitoring. 2001; 6(6):
287-290.  https://doi.org/10.1097/00126097-200112000-00004
PMID: 12055403

Zheng D., Di Marco L.Y., Murray A. Effect of respiration on Korotkoff
sounds and oscillometric cuff pressure pulses during blood pres-
sure measurement. Med Biol Eng Comput. 2014; 52(5): 467-473.
https://doi.org/10.1007/s11517-014-1150-1 PMID: 24668326

Xing X, Sun M. Optical blood pressure estimation with pho-
toplethysmography and FFT-based neural networks. Biomed
Opt Express 2016; 7(8): 3007-3020. https://doi.org/10.1364/
BOE.7.003007 PMID: 27570693

Yoon Y., Cho J.H., Yoon G. Non-constrained blood pressure moni-
toring using ECG and PPG for personal Healthcare. J] Med Syst.
2009; 33(4): 261-266. https://doi.org/10.1007/s10916-008-9186-
0 PMID: 19697692

Lin W.H., Wang H., Samuel O.W., et al. New photoplethysmo-
gram indicators for improving cuffless and continuous blood pres-
sure estimation accuracy. Physiol. Meas. 2018; 39(2): 025005.
https://doi.org/10.1088/1361-6579/aaa454 PMID: 29319536
Ding X.R., Zhang Y.T,, Liu J., et al. Continuous cufless blood pres-
sure estimation using pulse transit time and photoplethysmogram
intensity ratio. IEEE Trans Biomed Eng. 2016; 63(5): 964-972.
https://doi.org/10.1109/TBME.2015.2480679 PMID: 26415147
Gao M., Olivier N.B., Mukkamala R. Comparison of noninva-
sive pulse transit time estimates as markers of blood pressure
using invasive pulse transit time measurements as a reference.
Physiological Rep. 2016; 4(10): €12768. https://doi.org/10.14814/
phy2.12768 PMID: 27233300

Tang Z., Sekine M., Tamura T, et al. A chair for cuffiess real-time
estimation of systolic blood pressure based on pulse transit time.
Annu Int Conf IEEE Eng Med Biol Soc. 2015; 2015: 5118-5121.
https://doi.org/10.1109/EMBC.2015.7319543 PMID: 26737443
Mukkamala R., Hahn J.O., Inan O.T, et al. Toward ubiquitous
blood pressure monitoring via pulse transit time: theory and
practice. IEEE Trans Biomed Eng. 2015; 62(8):1879-1901.
https://doi.org/10.1109/TBME.2015.2441951 PMID: 26057530
Fukushima H., Kawanaka H., Bhuiyan M.S., Oguri K. Cuffless
blood pressure estimation using only photoplethysmography
based on cardiovascular parameters. Annu Int Conf IEEE Eng
Med Biol Soc. 2013; 2013: 2132-2135. https://doi.org/10.1109/
EMBC.2013.6609955 PMID: 24110142

Shimazaki S., Bhuiyan S., Kawanaka H., Oguri K. Features ex-
traction for cuffless blood pressure estimation by autoencoder

14

16

17

18

19

20

21

22

23

24

from photoplethysmography. Annu Int Conf IEEE Eng Med
Biol Soc. 2018 Jul; 2018: 2857-2860. https://doi.org/10.1109/
EMBC.2018.8512829 PMID: 30440997

Williams B., Mancia G., Spiering W, et al. 2018 ESC/ESH
Guidelines for the management of arterial hypertension: The
Task Force for the management of arterial hypertension of the
European Society of Cardiology (ESC) and the European Society
of Hypertension (ESH). Eur Heart J. 2018; 39(33): 3021-3104.
https://doi.org/10.1093/eurheartj/ehy339 PMID: 30165516
Whitworth J.A., World Health Organization, International
Society of Hypertension Writing Group. 2003 World Health
Organization (WHO)/International Society of Hypertension
(ISH) statement on management of hypertension. J Hypertens.
2003; 21(11):1983-1992. https://doi.org/10.1097/00004872-
200311000-00002 PMID: 14597836

Peng X., Schultz M.G., Picone D.S., et al. Non-invasive measure-
ment of reservoir pressure parameters from brachial-cuft blood
pressure waveforms. J Clin Hypertens (Greenwich) 2018; 20(12):
1703—1711. https://doi.org/10.1111/jch.13411 PMID: 30450732
Matsumura K., Rolfe P, Toda S., Yamakoshi T. Cuffless blood
pressure estimation using only a smartphone. Sci Rep. 2018;
8(1): 7298. https://doi.org/10.1038/s41598-018-25681-5 PMID:
29740088

Krisai P, Vischer A.S., Kilian L., et al. Accuracy of 24-hour
ambulatory blood pressure monitoring by a novel cuffless
device in clinical practice. Heart. 2019; 105(5): 399-405.
https://doi.org/10.1136/ heartjnl-2018-313592 PMID: 30228251
Islam S.M.S., Cartledge S., Karmakar C., et al. Validation and ac-
ceptability of a cuffless wrist-worn wearable blood pressure moni-
toring device among users and health care professionals: mixed
methods study. JMIR Mhealth Uhealth. 2019; 7(10): e14706.
https://doi.org/10.2196/14706 PMID: 31628788

Liu Z.D., Liu JK., Wen B., et al. Cuffless blood pressure estima-
tion using pressure pulse wave signals. Sensors. 2018; 18(12):
4227. https://doi.org/10.3390/s18124227 PMID: 30513838

Bard D.M., Joseph J.1., van Helmond N. Cuft-Less methods for
blood pressure telemonitoring. Front Cardiovasc Med. 2019; 6:
40. https://doi.org/10.3389/fcvm.2019.00040 PMID: 31157236
Khalid S.G., Zhang J., Chen F., Zheng D. Blood pressure esti-
mation using photoplethysmography only: comparison between
different machine learning approaches. J Healthc Eng. 2018
Oct 23; 2018: 1548647. https://doi.org/10.1155/2018/1548647
PMID: 30425819

Eom H., Lee D., Han S., et al. End-to-End deep learning archi-
tecture for continuous blood pressure estimation using attention
mechanism. Sensors. 2020; 20(8): 2338. https://doi.org/10.3390/
$20082338 PMID: 32325970

Liu Z., Miao F. Wang R., et al. Cuff-less blood pressure mea-
surement based on deep convolutional neural network. Annu
Int Conf IEEE Eng Med Biol Soc. 2019 Jul; 2019: 3775-3778.
https://doi.org/10.1109/EMBC.2019.8856588 PMID: 31946696

NMHPOPMALIUA OB ABTOPAX / INFORMATION ABOUT THE AUTHORS

Toru6epunze Hana ABTaHIWJIOBHA, aCCHCTEHT Kadeapsl
KapANUOIOruH, (PyHKIIMOHANEHON U yIBTPa3ByKOBOW IHAarHO-
ctuku OTAOY BO «Ilepseiii MIMVY um. 1.M. CeuenoBa»
Munsnpasa Poccun (CeueHOBCKUIT YHUBEPCHUTET).

ORCID: https://orcid.org/0000-0003-0243-6724

Nana A. Gogiberidze, Assistant Professor, Department of
Cardiology, Functional and Ultrasound Diagnostics, Sechenov
First Moscow State Medical University (Sechenov University).
ORCID: https://orcid.org/0000-0003-0243-6724

CEYEHOBCKMI BECTHHUK T. 12, Ne 1, 2021 / SECHENOV MEDICAL JOURNAL VOL. 12, No. 1, 2021



Caruposa Kanna HacubyiiaesHa™, acriupant kadeapbl
KapAUOoNoruy, (pyHKIIMOHANBHON U yNbTPa3ByKOBOH IUAarHO-
cruku OTAOY BO «llepseiit MIMVY um. U.M. CeueHnoBay
Munsnpasa Poccun (CeueHoBCkMit YHUBEpCUTET).

ORCID https.//orcid.org/0000-0002-7795-4617

Ky3nenoBa Haranabsa OuieroBHa, acnupaHT kKadenpsl Kap-
JUONIOTHY, (DYHKIIMOHAIBHON U YIBTPa3BYKOBOM JAMAarHo-
cruku OTAOY BO «llepseiit MIMVY um. U.M. CeueHnoBa»
Munsnpasa Poccun (CeueHoBCKMIT YHUBEpCUTET).

ORCID: https://orcid.org/0000-0003-4717-1272

TornueBa lapbsi I'eHHagmeBHa, acCUCTEHT Kadeapbl Kap-
JUONIOTHY, (DYHKIIMOHATBHOH U YIBTPa3BYKOBOM JAMAarHo-
cruku OTAOY BO «llepeiit MIMVY um. U.M. CeuenoBay
Munsnpasa Poccun (CeueHOBCKHIT YHUBEPCUTET).

ORCID: https://orcid.org/0000-0002-0451-2009

Yomaxunze Ilerp MlanBoBuu, n-p Men. Hayk, mpodec-
cop Kadenpsl KapAUOIOTHM, (QYHKIUOHAJIBHOH M YJIbTpa-
3BykoBoi auarHoctuku DIAOY BO «llepsbii MIMY
uM. UM. CeuenoBa» MumnsngpaBa Poccuu (CeueHOBCKUiA
YHuBepcurer).

ORCID: https://orcid.org/0000-0003-1485-6072

Xboro Canep, A-p MeA. HayK, Hay4HbId COTpPYIHHUK
Lentpa wuccnenoBanuii B 001acTH OMOMEIUUIMHCKON HWH-
xeHepun ARTORG, bepHckuil yHUBEPCHUTET; KOHCYJIBTAHT
YHUBEPCUTETCKON KIMHHUKH KapIUOJIOTHH, YHUBEPCUTETCKHUI
rocriutaisk Muzensmmurans, bepn, Beinapus.
ORCID: https://orcid.org/0000-0002-8025-7433

Konbuiop ®@uiaunn IOpseBuy, 1-p Men. Hayk, npodeccop
Kaenpsl KapauoJoTHH, (YHKIMOHAIBHOW M YIBTPa3BYKO-
Boit muarHoctuku ®IAOY BO «llepsbiit MIMY um. .M.
CeuenoBa» Munszzapasa Poccun (CedeHOBCKHI YHUBEPCHTET).
ORCID: https://orcid.org/0000-0001-5124-6383

¥ ABTOp, OTBETCTBEHHLII 3a nepenucky / Corresponding author

MEPEAOBLIE AOCTUXEHNA HAYKU — MPAKTUHECKOMY BPAYY

Zhanna N. Sagirova™, Postgraduate Student, Department of
Cardiology, Functional and Ultrasound Diagnostics, Sechenov
First Moscow State Medical University (Sechenov University).
ORCID https.//orcid.org/0000-0002-7795-4617

Natalia O. Kuznetsova, Postgraduate Student, Department of
Cardiology, Functional and Ultrasound Diagnostics, Sechenov
First Moscow State Medical University (Sechenov University).
ORCID: https://orcid.org/0000-0003-4717-1272

Daria G. Gognieva, Assistant Professor, Department of
Cardiology, Functional and Ultrasound Diagnostics, Sechenov
First Moscow State Medical University (Sechenov University).
ORCID: https://orcid.org/0000-0002-0451-2009

Petr Sh. Chomakhidze, Dr. of Sci. (Medicine), Professor,
Department of Cardiology, Functional and Ultrasound
Diagnostics, Sechenov First Moscow State Medical University
(Sechenov University).

ORCID: https://orcid.org/0000-0003-1485-6072

Hugo Saner, Dr. of Sci. (Medicine), Research Associate
ARTORG Center for Biomedical Engineering Research,
University of Bern; Senior Consultant University Clinic for
Cardiology, University Hospital Inselspital, Bern, Switzerland.
ORCID: https://orcid.org/0000-0002-8025-7433

Philipp Yu. Kopylov, Dr. of Sci. (Medicine), Professor,
Department of Cardiology, Functional and Ultrasound
Diagnostics, Sechenov First Moscow State Medical University
(Sechenov University).

ORCID: https://orcid.org/0000-0001-5124-6383

CEYEHOBCKMI BECTHHUK T. 12, Ne 1, 2021 / SECHENOV MEDICAL JOURNAL VOL. 12, No. 1, 2021 49


https://orcid.org/
https://orcid.org/
https://orcid.org/0000-0002-8025-7433

PATHOLOGICAL PHYSIOLOGY |

OpurunanbHas ctaths / Original article

YIK [618.19-006.6-092:612.017.1]-091.8
https://doi.org/10.47093/2218-7332.2021.12.1.50-59 (@) By 40 |

‘ W) Check for updates ‘

Mapkepbl ONyxXoneBoro MMKpOOKpPY>XeHUs
NPy CNOHTAHHOM M MHAYUMPOBaAHHOM MHKY6auum
GuonTaTtoB paka MOJIOMHOM Xerne3bl

10.C. T'eprenperep’, H.B. 3axaposa?, O.JI. Mopo3oBa**
1I'Y3 « Obnacmmoil KnuHUYecKull OHKON02UHECKUll OUCNancep»
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yi. bBonvwas Cadosas, 0. 137, 2. Capamos, 410000, Poccus
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AHHOTauus

Llenb. W3yunTb CNOHTAHHYIO M CTUMYIMPOBAHHYK MPOAYKLMIO LIMTOKMHOB B GuonTaTax paka MorovHown xenesbl (PMX)
B 3aBMCMMOCTM OT CTEMEHU PacnpoCTPaHEHHOCTI OMyXONEBOro pocTa.

Matepuanbl n metoabl. [poBeaEHO 3KCNEPUMEHTANBHOE MCCMEedoBaHNE C KNMETOUHbIMI KynbTypamu 6uontato PMXK
I-Il ctaguwm (rpynna 1, n = 15) u llI-IV ctagum (rpynna 2, n = 15). KoHTponb coctaBumm 6 300pOBbIX XEHLLWH, KOTOPLIM
BbINOMHEHa macTonekcus. MeTogoM MMMYHOEPMEHTHOTO aHanu3a Onpeaensny CoHTaHHYK W UHOYLMPOBAHHYIO KOM-
MIEKCOM MOMMUKIOHANbHbIX akTBaTOPOB (MA: dUTOreMarrmtoTUHUH 4 MKT/MIT, KOHKaHaBanuH A 4 MKr/Mn, unononucaxapua
2 Mkr/mn) koHueHTpauuto TNF-a, IFN-y, G-CSF, GM-CSF, VEGF, MCP-1, TGF-1. Bbluncnsnm uHOeKkc BIUSHWS MOSUKIIO-
HanbHbIX akTueaTtopos (MBIA) Ha NpoAYKUMIO UMTOKMHOB (MHAYUMPOBAaHHAst NPOAYKUMS / CNOHTaHHas npoaykuus). Ons
CPaBHEHMS rpynn NPUMEHSNMW KpuTepuit MaHHa — YWUTHW 1 MEANAHHBIN KPUTEPUIA, KOUTEPUIA XU-KBAZPAT U TOUHbIA KpUTEPUIA
Ouwepa.

PesynbTatbl. [pynnbl 1 v 2 He pasnuyanich No BO3pacTy, MMCTONOMMYECKOMY BapUaHTy 1 IMMYHOMUCTOXMMUYECKOMY TUMy
onyxonu, npeobnagan npeuMyLLECTBEHHO MHBA3WBHBIA pak 6e3 npu3HakoB cneuuduryHocTH. B rpynne 2 vaule otmeva-
nacb BblpaxeHHas cTeneHb Backynapusayum: y 6 (40%) nauneHtok npotus 1 (7%) B rpynne 1 (p < 0,05). B 06emnx rpynnax
MO CPaABHEHWIO C KOHTPONEM OTMEYEHO CTaTUCTIUYECKN 3HaunmMoe (p < 0,05) noBbieHUe CNoHTaHHOM npoaykumm: TNF-a —
B4,214,8 pasa, MCP-1-86,7 16,3 pasa, TGF-$1-82,2 12,5 pa3sa, VEGF - B 11,9 1 14,6 paza, GM-CSF -8 15,6 n 13,4
pasa, G-CSF - B 96,8 79,5 pasa cooTBeTcTBEHHO. KOHUEHTpauwus MCP-1 1 IFN-y 6bina Boiwe B rpynne 1 (p < 0,05), VEGF
n TGF-1 - B rpynne 2 (p < 0,05). BIA B rpynne 2 npeBbliLlan aHarnoruyHele 3Havenns B rpynne 1 ans G-CSF, VEGF,
TGF-p1 (p < 0,05).

3aknwouenue. Mpoaykums umtoknHos (TNF-a, MCP-1, GM-CSF, G-CSF, VEGF, TGF-B1) B Guontatax PMXX 3HauutensHo
BbilLe, YeM B Brontatax HeM3MEHEHHO MOIOYHOM XENe3bl, 1 3aBUCUT OT CTaaum OMyXOoneBoro NpoLecca.

KntoueBble cnoBa: VMMYHOOHKONOMYECKNE OMOMApKEPbI; LMTOKMHBI MUKPOOKPY)XEHNS! OMYXOnu; (hakTopbl pocTa; Koso-
HUECTUMYNMPYIOLLME (PaKTOPbI; CMOHTAHHAS N MHAYLMPOBAHHAs NMPOAYKLMS LIUTOKMHOB; 3aLUMTHBIE MEXaHU3Mbl UMMYHHOTO
OTBETA; paK MOMOYHO Xenesbl; MHAEKC BIVSIHUA MONMKMOHANbHbIX aKTUBATOPOB

Py6puku MeSH:

MOJIOYHOW XENE3bl HOBOOEPA3OBAHMSA — IMATHOCTMKA

MOJIOYHOW XENE3bl HOBOOEPA30BAHMSA — IMMYHOMNOI A

MOJIOYHOW XENE3bl HOBOOEPA3OBAHMSA — MATONOI A

BMOMNCUA - METObI

MOJTIOYHAA XENESA - MATONOMMA

VMMYHO®EPMEHTHBIE METO[bI

BMOMAPKEPbI HOBOOEPA3OBAHW — BbIAENEHWE Y OYMCTKA
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Abstract

Aim. To study the spontaneous and stimulated production of cytokines in biopsies of breast cancer (BC) depending on the
cancer stage.

Materials and methods. An experimental study was carried out with cell cultures of breast cancer biopsies of stages |-l
(group 1, n =15) and lll-IV stages (group 2, n = 15). The control consisted of 6 healthy women who underwent mastopexy.
We used enzyme immunoassay method to access spontaneous and induced by a complex of polyclonal activators (PA:
phytohemagglutinin 4 ug / ml, concanavalin A4 pg / ml, lipopolysaccharide 2 pg / ml) concentration of TNF-a, IFN-y, G-CSF,
GM-CSF, VEGF, MCP-1, TGF-B1. The index of the effect of polyclonal activators (IVPA) on cytokine production (induced
production / spontaneous production) was calculated. To compare groups, the Mann-Whitney test and the median test, the
chi-square test and the Fisher’s exact test were used.

Results. Groups 1 and 2 did not differ in age, histological variant and immunohistochemical type of tumour, predominantly
invasive cancer without signs of specificity prevailed. In group 2, a pronounced vascularization was more often observed: in
6 (40%) patients versus 1 (7%) in group 1 (p < 0.05). In both groups, compared with the control, there was a statistically sig-
nificant (p < 0.05) increase in spontaneous production of TNF-a by 4.2 and 4.8 times, MCP-1 by 6.7 and 6.3 times, TGF-1 -
2.2 and 2.5 times, VEGF 11.9 and 14.6 times; GM-CSF 15.6 and 13.4 times, G-CSF 96.8 and 79.5 times, respectively. The
concentration of MCP-1 and IFN-y was higher in group 1 (p < 0.05), VEGF and TGF-B1 - in group 2 (p < 0.05). IVPAin group
2 exceeded similar values in group 1 for G-CSF, VEGF, TGF-81 (p < 0.05).

Conclusion. The production of cytokines (TNF-a, MCP-1, GM-CSF, G-CSF, VEGF, TGF-B1) in breast cancer biopsies is
significantly higher than in biopsies of the unchanged mammary gland and depends on the stage of the tumour process.

Keywords: immuno-oncological biomarkers; cytokines of the tumour microenvironment; growth factors; colony-stimulating
factors; spontaneous and induced cytokine production; protective mechanisms of the immune response; breast cancer;
index of the effect of polyclonal activators

MeSH terms:
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BREAST NEOPLASMS - IMMUNOLOGY
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CnMCOK COKpaLLeHWiA:

G-CSF - granulocyte colony-stimulating factor, rpanynouu-
TapHbIA KOIOHUECTUMYNMPYHIOLLMIA haKTop

GM-CSF - granulocyte-macrophage colony-stimulating fac-
tor, rpaHynouuTapHo-MakpogaranbHbIi KONIOHNECTUMYNN-
PYIOLLMIA chakTop

IFN-y — interferon gamma, uHTEpdEPOH ramma

IL — interleukin, nHTEPNENKMH

MCP-1 — monocyte chemoattractant protein 1, moHouuTap-
HbIA XeMoaTTPaKTaHTHbIM NPOTEnH-1

Pak momnounoii xene3st (PMXX) 3anumaer nuaupy-
IOLIME MO3ULMU CPEAM 3JI0KaYeCTBEHHBIX OIyXoJeil
JKEHCKOro HaceneHusi B mupe. [1lo ganueiM BecemupHoit
opranuzauuu 3apaBooxpanenus (BO3), k xoniy 2020 .
B MHUpE€ HacUUTHIBaIOCh 7,8 MiH xeHmuH ¢ PMXK, nua-
THOCTUPOBAHHBIM 32 MOCJIEIHHUE 5 JIET, YTO CTaBHUT ITY
(dhopMy paka Ha IEepBOE MECTO IO PaCIIPOCTPAHCHHOCTH
Cpemy 3JI0KaYeCTBeHHBIX HOBOOOpaszoBamwmii!. B cuiy
LIMPOKOM PacnpoCTPaHEHHOCTH U HEYKJIOHHOTO POCTa,
COIMAIbHO-3KOHOMUYeckoi 3HaunMoct PMXK ocraer-
CsI BOKHOM MTPOOJIEMOI COBPEMEHHOUW OHKOJIOTHH.

B nocnenavie royel ObIIO yCTaHOBIEHO, uTo Tipu PMOK
UHQOIIBTPUPYIOIINE M ACCOIUHPOBAHHBIE C OITYXOJBIO
UMMYHHBIE KJICTKA OOJNamaloT Kak IPOTHBOOITYXOJEBOM
AKTHBHOCTBIO, TaK M TYMOPOTeHHbIM 3¢dektom [1-3].
YCTaHOBJIEHO, YTO MPOUCXOAAIIEE B MUKPOOKPYNKEHHU
omyxoind (MkO) B3auMoAEHCTBHE OIYXOJNEBBIX U HM-
MYHHBIX KJIETOK COIIPOBOXKIAETCsl JKCIIPEecCHeil Lesoro
psiia OHKOACCOIMUPOBAHHBIX OEIKOB TPYIIIBI LIHUTOKH-
HOB. /laHHbIE HMMYHOOHKOJIOTHYECKHUE MApKEPhl BIHSIOT

TGF-B1 - transforming growth factor beta1, Tpancchopmu-
pyroLwuiz dhaktop pocta betat

TNF-a — tumor necrosis factor alpha, daktop Hekposa ony-
xonu-anba

VEGF - vascular endothelial growth factor, daktop pocta
9HA0TENNS COCYA0B

VBIA — nHLEeKC BAUSHWUS NOMNUKNOHANBbHbIX aKTUBATOPOB
MKO — MUKPOOKPYKEHWE OMYXONH

A — NONMKNOHanbHbIE akTUBaTOPbI

PMX — pak MOMOYHOM Xenesbl

Ha mudGhepeHINpPOBKY, armonTo3, MPOTPECCHIO OITyXOJIH,
U HX YPOBEHb F3MCHSETCS TPH B3aUMOICHCTBUH OITy-
XOIIEBBIX M MMMYHHBIX KIETOK B KaHIleporeHese [4—6].
HccnenoBanust OUTOKHHOBOTO —TPOQMIIS  MPOBOAATCS
B Poccumn u B mupe. Tak, T.A. Kyni u coasr. [7] uzyuanm
mutokuHbl: 1L-2 (interleukin, watepneiikun), 1L-6, 1L-8,
IL-10, IL-17, IL-18, IL-1B, IL-1Ra, IFN-y (interferon
gamma, wuHTeppepon-ramma), TNF-o (tumor necrosis
factor alpha, daxtop Hekposza omyxomu-amsda), MCP-1
(Monocyte chemoattractant protein 1, MOHOUIUTAPHBIN
xeMmoarTpaktanTHeli mporenH-1), G-CSF  (granulocyte
colony-stimulating factor, TrpaHyJIOUWTAPHBIA KOJOHHU-
ecrumymupyronmit - pakxrop), GM-CSF  (granulocyte-
macrophage colony-stimulating factor, rpanysiomuTapHo-
MakpodarambHBI  KOMOHHECTIMYIHPYIOIINA  (haKTop),
VEGF (vascular endothelial growth factor, ¢axtop pocra
SHAOTETHS COCYIOB) B MMMYHOKOMIICTCHTHBIX KIIETKaX
nepueprudeckoil KPOBH M B OIMYXOJH TIPH HNHBA3UBHOM
npotokoBoM PMJK. ABTOpamu BBISBIEHO CTaTHCTHYCCKU
3HaYNMOE MTOBBIIIICHIE MPONYKIIHU H3yIEHHBIX IUTOKHHOB

' https://www.who.int/news-room/fact-sheets/detail/breast-cancer
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(3a ucximouenreM 1L-18) o BIHSHIEM TOTUKIOHATBHBIX
AKTHBATOPOB TONBKO B KIIETKAX MEPHPEPUICCKOI KPOBH.

Baxxasl uccnenoBanus (HakTopoB pocTa, B IEPBYIO
ouepens VEGF u ero pemenTopos, 11si BO3MOXHOCTH
MPUMEHEHUS B KIIMHUYECKOU npakTuke. [Ipogomxkarorcs
HCCJIEIOBAaHUS COBMECTHOTO INPUMEHEHUs] aHTHaHIHU-
OTCHHBIX IIPETIapaToB ¢ OJIOKaTopaMHu KOHTPOIBHBIX
TOYEK TPU WMMYHOTEpanmuu paka. DPPEKTUBHOCTH
KOMOWHHUPOBAHHON aHTHAHTHOTCHHOW U aHTH-PD-1
Tepanmuy OblIa TOTIONHUTEIHHO OICHEHA Y ITallueHTOB
C TIPOTPECCHPYIONUM TPOWHBIM HeratuBHBIM PMIXK
[8]. Uzyuenne MkO B HacTosImiee BpeMsl ITO3BOIUIIO
BHEJPUTH U HCIOJIb30BaTh B KIIMHUKE penentopsl PDL
(programmed cell death 1; CD279) B kauecTBe Mapkepa
JUIsl Ha3HAUeHUs UMMYyHOTepanuu. Takue mokasarenu,
Kak p53, p63, muTokepaTuHsl 5 U 6, TIATKOMBIIIETHBINA
aktuH, PHH3 (phosphohistone H3, ¢pocdorucron H3),
E-xanrepun, EGFR (epidermal growth factor receptor,
petienTop smuAepMabHOTO (hakropa pocra), HNF-3A
(hepatocyte nuclear factor 3-alpha, smepHbIii (akTOp
rernaronuToB 3 anbda), perenTopsl aHIPOTCHOB, OIYy-
XOITb-aCCOIIMMPOBAaHHBIE TUM(OIHUTHI, B UCCIEIOBAHH-
AX TaKXKe NEMOHCTPUPYIOT INPOrHOCTUYECKYIO 3HAuU-
MocTh [9-11]. AKTyanbHOCTH W3Y4Y€HHUS MEIUATOPOB
MkO He BBI3BIBAET COMHEHHH, MOCKOIBKY TMOTyYEH-
HbI€ pe3yJIbTaThbl BaXKHbl HE TOJIBKO JJI MOHUTOPHUHIA
¥ TIPOTHO3UPOBAHUS, HO U JUISI KOHTPOJIS 32 3PPEKTUB-
HOCTRIO JTeueHuss PMOK [12, 13].

eab uccneqoBaHusi: U3y4ynuTh CIOHTAHHYIO U CTH-
MYJIAPOBAHHYIO TPOAYKIMIO ITUTOKMHOB B OHONTaTax
PMXX B 3aBUCHMOCTH OT CTETIEHH PacHpOCTPAaHECHHOCTH
OITyXOJIEBOI'0 POCTA.

MATEPUAIbI U METOObI

OKCIIEpUMEHTAJIbHOE  UCCIIEOBAaHUE  IPOBEIECHO
C KICTOYHBIMH KyNBTypaMH OWOINTaTOB MAIUEHTOK
¢ PMX, mpoxoampmux Jseuenne B ['Y3 «O6macTHO#
KIIMHUYeCKHd oHKoaucnancepy CapaToBckod o0iacTh
¢ 15.05.2017 nmo 12.10.2018.

HccnenoBanme omoOpeHO JTOKAIEHBIM KOMHTETOM
mo Dtruke CapaTOBCKOTO MEAWIIMHCKOTO YHHBEPCHUTETA
«PeaBm3» (mporokon Ne 7 ot 21.07.2017).

Huaraoz PMX y Bcex manneHTOK yCTaHOBIIEH Ha OC-
HOBaHNH KJIMHUYECKOTO W WHCTPYMEHTAIBHOTO 00cie-
JOBaHMS, BKJIIOYABIIETO: MaMMOTpadHIo, YIBTPa3ByKO-
BOE HCCIIEJOBAHUE MOJIOYHBIX JK€JI€3, OpraHoB Oproll-
HOU TIOJIOCTH M MAJIOTO Ta3a, a TakkKe PeHTTeHOTpaduio
OPTaHOB TPYIHOU KJIETKH, MOP(OJIOTHIECKYIO U HMMY-
HOTHCTOXUMHYECKYIO BEPHU(DHUKAIIIO THITA OITyXOJIH.

Kputepun BxirodeHus B uccieioBaHue:

* BO3pact 18 net u crapie;
*  PMX: cragus 3ab6onesanus T1-4N0-2MO-1;
* MOANHMCAHHOE WHPOPMHUPOBAHHOE COIIacHe Ha yda-

CTHE B UCCIIEIOBaHUU.

Kpurepun HeBKITIOUCHAS:

* 3JI0KAUEeCTBEHHBIE OOpa30BAaHUS APYTUX JIOKAJIH-
3alUi;

NATONOIM4YECKAA oU3NONOTIrmA

*  COITyTCTBYIOIIASl COMAaTHYICCKAsl TATOJIOTHS B CTaIIH

JEKOMIICHCAITHH.

Kpurepusm Brirrouenus coorercrBoBanu 30 maru-
entok ¢ PMX (mennana Bo3pacra 57 net, HHTEpKBap-
THJIBHBIA pa3max: 46; 62 rona), KOTopble ObUTH pa3jie-
JICHBI Ha J[BE TPYIIIHL: B IEPBYIO BKIIOUYCHBI 15 )KeHIINH
¢ mokaiabHeIM PMX (I-II cramuii), Bo BTopyto rpyIiry
15 mamMeHToK ¢ MECTHO-PaCHpOCTPAHEHHBIM OITyXO-
neBbIM poctoM U Metactarnaeckum PMXK (III-1V cra-
i) (puc.).

B KOHTpONBHYIO TPyHIly BOHUIH 6 MPaKTHICCKH
3I0POBBIX JKEHIMH (MennaHa Bo3pacTta 56,5 rona; wH-
TEPKBAapTHIIBHEIN pa3max: 47; 62 roma), MOCTYIIHB-
OMX B YaCTHYIO KIWHHUKY IUIACTHYECKOH XHPYprHU
. CaparoBa C IIeNTbI0 BBITIOTHEHNUS SCTETUIECKOH omepa-
A — MacCTOTeKCHH (Y 2 B COYETAHHUH C PeIyKIMOHHON
MaMMOILIACTUKOH) 1 MOANNCABIINX WHPOPMUPOBAHHOE
coIiacue Ha yJacTue B MCCIEIOBaHNH. Y BCeX B aHAMHe-
3¢ OTCYTCTBOBAJIH 3JI0KaY€CTBCHHBIC HOBOOOPA30BaHMUS
Y Ha MOMCHT OIIEPaTUBHOTO BMEIIATEILCTBA HE OTMEUa-
JIOCh JEKOMIIEHCALlUM COITyTCTBYIOIIEH COMAaTH4ECKOU
MaTOJIOTHH (pHLC.).

3abop buonornyeckoro matepmana

VY marnmeHTOoK rpynms! 1 00pa3isl OIyX0oNHy MOy IaIH
BO BpEMsI OIIEPAaTHBHOTO BMEIIATEIBCTBA, Y MAEHTOK
TPYIIIE 2 BRIIONHSUIACH TPETIAHOOMOTICHS OITYXOJIH C FC-
MOJIb30BaHUEM TonyaBToMaruueckux unt GBL 14/10
(Bloodline S.p.A., Utanus). Bastue GuontaroB nmpoBo-
JUAJIOCh 0 HAa3HAYEHWA CUCTEMHOW Tepanuu. Y KeH-
OIMH KOHTPOJBHOM TPYMITEI 00pa3Ibl TKAaHW MOJIOYHON
JKETIE3Bl B3STHI BO BPEMs BBHITOJHEHUS IUIACTHYIECKON
omeparmd. OO0beM  00pa3lOB  OMYXOJIM/OMONTATOB
IUTSL TTOCTIeNyToel MHKYyOaui M OLEHKH IIUTOKUHIIPO-
IYIUPYIOMIETO ITOTEHIHANa oImryXoiu 1 MKO cocTaBisi
B cpemHeM 8 Mm>.

I'mcronorndeckoe HWCCIeNOBaHWE Marepuana Ipo-
BEICHO II0 CTAaHIAPTHOM METOOWKE C OKpaIlldBaHWEM
reMaTOKCIIIMH-7031HOM. CXeMa OmNHCcaHHs BKIIoYaia
THUCTOJIOTUYCCKHI BapHaHT OITyXOJH, CTereHb audde-
pentmpoBku (rpamanus, G), HATUYHE CTPYKTYP KapIu-
HOMBI in Situ, BACKYJIIPHOM WHBA3UH, HHTPAHEBPAIbHOU
MHBA3MH, CTaTyca TUM(aTHICCKUX y3II0B, KPAaeB pe3eK-
nuu. [ onpeneneHns THCTOIOTHYSCKOH (OPMEI OIy-
XOJIM HCTOJIb30Banachk kiaccupukamus BO3 2012 rona.
BceM marmmeHTKaM TIPOBENECHO HWMMYHOTHCTOXHUMHYE-
CKOE HICCIICIOBAHNE OMYXOJCBOH TKAHH C OINPEICIICHHU-
€M DKCIIPECCHH PEIEeNITOPOB ICTPOTECHOB U MIPOTECTEPO-
Ha, 6enmka HER-2-neo, dakropa mpommdepanmu Ki 67
C HCHONB30BAHNEM KOMMEPUYECKHX MOHOKIOHAIBHBIX
aaturen (Dako, Jlanus). MccnenoBanue BBITIOTHSIIOCH
COIIACHO MHCTPYKIUHU (PUPMBI-TIPON3BOJHUTEIIS C ITOCTa-
HOBKOUW PEaKIMil Ha KOHTPOJIBHBIX Cpe3ax.

CrerieHb BAaCKYISIPH3ALUH OIICHUBAJIACH MOIYKOIH-
YECTBEHHO B JICCSTHU TOJISIX 3PEHMUS: Ci1adast BaCKyIsIpH-
3amms — 1 Gamn (cocynbl 3aHUMarOT 1/3 mons 3peHwus),
yMepeHHas — 2 Oamma (cocymbl 3aHHUMaroT 1/2 mons
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¢ 15.05.2017 mo 12.10.2018
(n=30)

MammenTkn ¢ PMIK, npoxonusimiue neuenune B ['Y3 «O6mactHON
KIMHUYECKUil oHKoaucancepy CapaToBCKoil oOnacTu

Kpurepuu BximoveHus:
— Bo3pact >18 ner;
— craaus 3aboneBanus T1-4N0-2MO-1;

KpI/ITepI/II/I HCBKJIIOYCHMUS

— IOANHNCAHHOC ITMCbMECHHOC I/IH(i)OpMI/IpOBaHHOe corjacue.

— 3JI0Ka4eCTBEHHbIE 00pa30BaHUSA JAPYTUX JIOKAIU3aLMH,
— CcOMaTH4ecKasl MaToJOTHUsl B CTaUH AeKOMIIEHCAIUH.

'

I'PYIIIIA 1
PMX I-II cramuit
(n=15)

T'PYIIIA 2
PMX III-1V crapuit
(n=15)

KOHTPOJIb
[IpakTrudeckn 3mopoBbIe™
(n=06)

’

.

Hponyxumsa: TNF-a, IFN-y, MCP-1, GM-CSF, G-CSF, VEGF, TGF-p1
CrioHTaHHas
Nupyuuposannas [1A

* O6pa3u1>1 TKaHU MOJIOYHOH JKEIe3bl JKCHIIHH, ITOCTYIHUBITNUX JJIs1 BBIITOJTHCHUS MaCTOIIEKCHUH.

PMX — pak MonouHoii xene3bl, ITA — NoJIMKIOHAIbHBIN aKTHBATOP.

PUC. TToroxosas AuarpamMma BKJIIOUCHUS MAIIUCHTOB B UCCIICAOBAaHNC.

FIG. Patient enrollment flowchart.

3peHus), BBIpAXKEHHass — 3 Oajura (CoCyapl 3aHUMAIOT
He MeHee 2/3 1mos 3peHus).

Jiiss cTUMySAnuu MPOAYKIUH ITUTOKWHOB IIpUMe-
HSUTH KOMIUIEKC TOJHMKIOHANBHBIX akTuBaTopoB (I1A),
COCTOSIIINI U3 PUTOTEMATTIOTHHIHA B KOHIIEHTPALIUU
4 MKT/MJI, KOHKaHABaJHHa A B KOHIICHTPAIIUU 4 MKT/MJT
U JIUIIOTIONIMCaxapyia B KOHIICHTpauu 2 MKT/Mi1. B nc-
CIIEZIOBAaHUM WCIIONB30BANIH CTaHIApTH30BaHHBINA Ha-
0op pearenToB «llUTOKMH-CTHMYI-0ECT» IMPOU3BOI-
ctBa 3A0 «Bexkrop-bect» (HoBocubOupckas o0macTs,
p. . KomerioBo, Poccus).

WccneposaHne megnaTtopos

OO0pasiel / OMONTATHI OMYXOJIH ToMeIany B 2 (ia-
KOHA, B OJHOM M3 KOTOPHIX HAaXOIHMJIAach TOJBKO IHTa-
tenbHass cpema DMEM-F12 (Gibco; Thermo Fisher
Scientific, Inc., CIIIA) — nns ompeneneHus CIIOHTaH-
HOU TPOAYKIWH, a B ApyroM — pactBop [IA B Takom
ke o0beme cpeibl (MMPOAYKIUS, HHAYyIHpoBaHHas [1A).
HNuxybupoBanue mnpousBonuiu mpu 37 °C B TedeHHe
72 4. J171s1 MOy 9eHuUs OUUIIEHHOTO CyIIepHAaTaHTa OCTaB-
IAECs KIICTKH OITyXOJH OCaKAaIH ICHTPpU(PYTHPOBAHN-
eM co ckopocThio 2000 00/MHUH. B TeueHHe 15 MUH.

B cymepnaranTax mocie OCaKICHHS KIETOK KPOBH
U OMYyXOJH C TIOMOINBI0 MMMYHO(EPMEHTHOTO aHANH-
3a C HCIOJBh30BaHWEM HaOOPOB PEarcHTOB IMPOU3BOA-
ctBa 3A0 «Bekrop-bect» omnpenensiiu KOHICHTpa-
o TNF-o, IFN-y, G-CSF, GM-CSF, VEGF, MCP-1,
TGF-B1 (transforming growth factor betal, Tpancgop-
MUPYIOIIHN (akTop pocrta Oetal).

Habop mprBeneHHBIX MeIHaTOPOB OBLT BEIOPAH C Iie-
JIBIO MCCJIEJOBAaHUS UX MPOAYKLIUHU U POJIU B OHKOTEHE-
3e. JlaHHas rpynmna LUTOKUHOB BKJIIOYAeT KOJIOHUECTH-
MyIupyromme (GakTopsl, GakTopsl pocTa, HHTEPPEPOH,
XEMOKHH, (DakTop HEKpo3a OITyXOIlH, BBHITOTHSIONIHNE
pa3nuaHble PyHKIUU B UMMYHHOM OTBETE. DTO II03BO-
JIJI0 U3Y4YUTh 0coOeHHOCTH MKO Ha pasHBIX CTamusIx
OITYXOJIH.

Onpenensics HHAEKC BIUSHUS IOJUKIOHAIBHBIX
aktuBatopoB (MBITA) Ha mpoayKIuO UMMYHOOHKOJO-
rudeckux MapkepoB MkO. Jlns pacuera UBITA mpume-
Hsu popmyny: A/B, Tne A — KOHIICHTpaIUs CTUMYIH-
poBanHol [TA npoaykuuu Mapkepa, ir/mit;, b — KoHIIeH-
Tpanus CIOHTAHHOW IPOAYKITMH MapKepa, IT/MIL.

CrtaTMcTM4Yeckui aHanms

g mpoBepKH TUIOTe3 Ha HOPMAJIBHOCTD IIPH U3Y-
YEHUH HENPEPBIBHBIX MEPEMEHHBIX MPUMEHSIUCH KPU-
tepun Konmoroposa — CmupHosa u Ilanupo — Yuiika.
WzyueHHble apaMeTpbl HE COOTBETCTBOBAIM HOPMalb-
HOMY paclpeseneHuto. JlaHHble peCcTaBlIeHbl KaK Me-
nuaHa u 25—75-i mpouenTun. J{ns cpaBHEHUS TPYIII
NPUMEHSUIM METO/bl HEeNapaMeTPUYECKOro aHaju3a:
Kputepuii MaHHa — YWUTHH W MEOUAHHBIA KpUTEpUU
UL HE3aBHCUMBIX BBIOOPOK C ITOTIAPHBIM CPaBHEHUEM.
KauecTBeHHBIC TIPU3HAKH IMPEICTABICHB B BHIE abco-
JIIOTHOT'O YMCJIa MALMEHTOK C JaHHBIM IPU3HAKOM U 10JIU
0T 0011ero yncia, BeIpakeHHO B npoueHTax. /s cpas-
HEHMsI 4aCTOT Ka4eCTBEHHBIX IIPU3HAKOB B IpyNIax Hc-
MIOJIb30BAIIM KPUTEPHUM XU-KBaJpaT U TOYHBINA KpUTEpUil
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Owumrepa. st MHOKECTBEHHBIX CPAaBHEHUN TPUMEHSITN
nonpaBky JlanHa. Paznuumus cuuTamum CTaTUCTHYECKH
3HaunMbiMH Tipu p < 0,05. JlaHHble 0OpabaThIBAIMCH
¢ momonisio nporpammel IBM SPSS v.23.0 (SPSS: An
IBM Company, CIIIA).

PE3YIIbTATDI

McxoaHble xapakTepucTUKKU rpynn

Pesynbrarer Mopdomorageckoro ucciaeqoBaHus OHo-
[ITAaTOB OIYXOJIEBOM TKaHU MpeNCcTaBlIeHb! B Tabnuue 1.

I'pynmel He pa3mIUyYaNUCh MO BO3PACTY, MMCTOJIOTH-
YECKOMY BapHaHTy U UMMYHOTHCTOXHMHYECKOMY THITY
omyxonu. [Ipeobnanan MpeuMyIieCTBEHHO HHBa3HBHEIHI
pak 6e3 MPU3HAKOB CIIEIU(DUIHOCTH.

VY nanueHToK Tpynnbl 2 CTaTUCTUYECKH 3HAYUMO
yalle OTMeyanach BbIpaKEHHas CTENEeHb BACKYISPHU-
3anuu: y 6 (40%) nanuentok npotuB 1 (7%) B rpymme
1. ¥V Bcex manueHTOK B Ipymme 2 BBISBICHA JTUM(OBa-
CKyJIsIpHAsl WHBa3ws, B rpymme 1 — Tomeko y 2 (13%),
p < 0,05. MertacTtasbl B perHOHApHBIX JTUM(PATUICCKUX
y3nax (N1-2) oOnapykeHBI TONBKO B rpymme 2: y 10
(67%) nareHToK.

LinTokmHnpoayumpyoLwmin noTeHuman onyxonum
HccnenoBanue LUTOKMHIIPOAYLUPYIOLIETO IOTEH-
[yaiga KJICTOK OMyXOoJd (CIIOHTAaHHOW W TPH BO3ZCH-
ctBuM [IA) MO3BONMIIO YCTaHOBUTb, YTO B IpoOLecce

NATONOIM4YECKAA oU3NONOTIrmA

MHKYOAIH IPOUCXOIUT 3HAYMMOE M3MEHECHHE KOHIICH-
TpalUuy ONpeAesieMbIX MEAUATOPOB B OIYXOJIEBOM TKa-
HU 110 CPaBHEHUIO ¢ HEM3MEHEHHON TKaHbIO MOJIOYHOM
JKeJe3bl, 32 UCKITtoueHueM ypoBHs [FN-y.

PesynbraTsl uccnenoBaHus CIIOHTAHHOW MPOAYKIIMU
[IUTOKWHOB TMPEJICTaBICHBI B Tabnuie 2.

YcTaHOBIIEHO, YTO CIIOHTAHHAs MPOLYKLMS OIpere-
JSIEMBIX IUTOKMHOB OnonTtaramu PMK B obeux rpyrm-
nax OTJIMYAeTCs BHICOKOM aKTUBHOCTBIO MO CPAaBHEHMIO
C TPYMIION KOHTPOJIs, 3a uckimroueHueM IFN-y, cioHTas-
Hasi TPOIYKIHSI KOTOPOTO CTATUCTUYECKU 3HAUUMO YBe-
JTUYMBAIACh TOJBKO B rpymnme | 1Mo cpaBHEHUIO C KOH-
TponbHOH. [Ipu 3TOM OHONTATHl Ka)XIO W3 BBHINCICH-
HBIX ABYX TPy OTJIMYajla pa3Has CTEEeHb HapacTaHUs
YPOBHS HCCIIEYEMBIX IMOKa3aTesei.

B o6pa3nax omyxonu u3 rpynmsl 1 1Mo cpaBHEHUIO
C TPyHOmoil KOHTPOJIA OTMEYEHO CTAaTHMCTUYECKH 3Ha-
YUMOE TOBBIIIEHHE CHOHTaHHOW mnpoxykuuu: TNF-a
B 4,2, IFN-y B 3,6, MCP-1 B 6,7 pasa, ¢pakropo pocra:
TGF-B1 — B 2,2 pa3a, VEGF — B 11,9 paza; Mmakcumalb-
HO€ YBEJIMYEHHE OTMEUEHO AJIS KOJOHHECTUMYIHUPYIO-
mux (akropoB: GM-CSF — B 15,6 paza, G-CSF — B 96,8
pasa.

B TpenanoOunonTarax omyxoieBoil TKaHH B Tpymme 2
M0 CPaBHEHHWIO C KOHTPOJLHOW TPYIION KOHIICHTPALUS
CIIOHTaHHOM MTPOAYKINH IUTOKUHOB OBLIA CTATUCTHIECKU
3raunMo BeIme: TNF-a — B 4,8 paza, MCP-1 — B 6,3 paza,

Tabnuya 1. NMatoructonornyeckue 0cob6eHHOCTH 06pa3LIOB paka MONOYHOM Xene3bl B rpynnax 1 v 2
Table 1. Pathomophological features of breast cancer samples in groups 1 and 2

MaTomopdhonoruyeckas xapakrepucTuka / Fpynna 1/ Fpynna 2/ 3HauyeHune p /
Pathomorphological characteristic Group 1 Group 2 p value
(n=15) (n=15)

Bospacr, net / Age, years 57,5[47,9;64,7]  56,5[45,6; 60,3] n.s.
CreneHb 3nokayecTBeHHocTu / Grade of malignancy

G1 2(13) 2(13) n.s.

G2 11(73) 6 (40) n.s.

G3 2(13) 7 (47) n.s.
Mopdonoruyekuin BapuaHT / Morphological variant

WHBa3WBHbII AONBKOBLIV pak / invasive lobular carcinoma - 1(7) n.s.

WHBa3WBHbII pak 6e3 NpuaHakoB cneumduiHocTy / invasive nonspecific cancer 15 (100) 14 (93) n.s.
VimmyHorucToxummdeckmin Tun / Immunohistochemical type

nioMrHaneHbIA A / luminal A 6 (40) 3 (20) n.s.

noMUHanbHbI B, Her2/neu — HeratusHbIn / luminal B, Her2/neu — negative 5(33) 4(27) n.s.

noMUHanbHbIA B, Her2/neu — noautueHbii / luminal B, Her2/neu — positive - 1(7) n.s.

TPOMHOM HeraTuBHbIN / triple negative 4(27) 7(47) n.s.
CreneHb Backynspusauuu / Grade of vascularization

cnabas / low 5 (33) 1(7) n.s.

yMepeHHas / medium 9 (60) 8 (53) n.s.

BblpaXeHHas / moderate 1(7) 6 (40) <0,05
NumdposackynsipHas uHeasus / Lymphovascular invasion 2(13) 15 (100) <0,05
MopaxeHwe pernoHapHbix numdoyanos/ Lymph node staging

NO 15 (100) 5(33) <0,05

N1 - 9 (60) <0,05

N2 - 1(7) n.s.

lMprmeyaHue: AaHHbIE NpeaCcTaBneHbl B BUage abcontoTHOro Yicna u gonu, n (%), cnm He ykasaHo WHade; n.s. — non significant (He 3HauMmo).
Note: data presented as n (%) unless otherwise indicated; n.s. — non significant.
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Tabnuya 2. CnoHTaHHasA NPOAYKLUUA LIUTOKMHOB KNeTKamMu onyxonu B rpynnax 1, 2 v B rpynne KOHTpons
Table 2. Spontaneous production of cytokines by tumour cells in groups 1, 2 and controls

pynna koHTpons / pynna1/ pynna2/
L&Ttgz':e/ o Controlsp g¥oup1 goup 2
(n=6) (n=15) (n=15)

TNF-a 3[1,9;4,5] 12,5[2,95; 16,1] 14,4 [13,8; 18,9]°
IFN-y 2,8(2,3;3,7] 10,2 [4,6; 26,7] 3,5[2,3; 4,9
MCP-1 212,3 [147,7; 204,5] 1426,2 [1337,3; 1730,8)? 1340 [1038; 1925]>-°
GM-CSF 1,3[1,2;1,7] 20,3[12,5; 25,4] 17,4 [12,2; 26,4
G-CSF 10,2 [4,7; 26,7] 987 [562,5; 1138]? 811[668,1; 1162]?
VEGF 141,4 [64,9; 204,5] 1680 [1038; 2450 2060[1765; 3190]>°
TGF-B1 *10° 25,7 [21,2; 289,9] 57,2 [47,9; 77,7 65[45; 118]*°

lMprMeyaHue: faHHbIe NpeacTaBneHbl kak MeauaHa u 25—75-1 NpOLEeHTUNM, KOHLEHTpaLWs MapkepoB NpeAcTaBeHa B nkr/mn; 2 — p < 0,05 npu cpas-

HEHWM C rpynnoi KoHTponst; ® — p < 0,05 npu cpasHeHun rpynn 11 2.

Note: the data are presented as median and 25th to the 75th percentile, the concentration of markers is presented in pg/ml; 2 — p < 0.05 when comparing

with control; ® - p < 0.05 when comparing 1%t with 2" group.

Tabnuya 3. Nnaekc BNUAHWA NONUKNOHANbHbIX aKTUBAaTOPOB HA NPOAYKLUIO LLUTOKMHOB B rpynnax 1, 2 1 B rpynne KOHTpons
Table 3. Index of the effect of polyclonal activators on the production of cytokines in groups 1, 2 and controls

pynna koHTpons / Fpynna1/ pynna2/
L(l)l;:zfid:el i Controlz (p§¥oup1 goup 2
(n=6) (n=15) (n=15)
TNF-a 1,3[1;1,6] 34,9 [28,7; 41,8] 39,8 [33,7; 44,97
IFN-y 2411,9;2,2] 3,2[2,5; 4,6 1,7[1,5; 2,3]°
MCP-1 1,7[1,5; 2,2] 2,0[1,6;2,4] 1,9[1,7; 2,0]
GM-CSF 3,1[2,6; 4] 2,412,2;2,6] 2,111,9; 2,6]
G-CSF 1,110,3;1,7] 2,5[2,2; 2,7 3,7[3,8; 6,1]*°
VEGF 1,4 1,0; 1,8] 1,6[1,3;1,8] 2,9[2,5; 3,1]2°
TGF-B1 1,2 [0,6; 1,6] 2,8[0,87; 5,8]? 45[4,2; 57>

MpumeyaHme: AaHHble NpeaCTaBeHs! kak Meauana n 25-75-i npoueHtunu; @ — p < 0,05 npu cpaBHeHNUM ¢ rpynnoii koHTponst; ® — p < 0,05 npu cpae-

HeHum rpynn 11 2.

Note: the data are presented as median and 25th to the 75th percentile, the concentration of markers is presented in pg/ml; 2 - p < 0.05 when comparing

with control; ® — p < 0.05 when comparing 1¢! with 2" group.

TGF-1 — B 2,5 pa3za, VEGF — B 14,6 pa3a, GM-CSF —
B 13,4 pa3a, G-CSF —B 79,5 paza.

ITpu npoBeneHny cpaBHEHUM Mex Ty rpynnamu 1 u 2
CTaTUCTUUYECKU 3HAYMMBbIE OTJIMYMUS BBIABJIECHBI JUIS Clle-
Iyrommx OUTOKUHOB: KoHueHTpamuss MCP-1 u IFN-y
o6suta Berue B rpymnme 1, VEGF nu TGF-f1 — B rpymme 2.

B cynepHaraHTe KJIETOK MOJOYHOH KeJje3bl
u3 Tpynmel KoHTposs noGasmenme IIA mpuBommiio
K IOBBILIEHUIO YPOBHSI MEAUATOPOB B uana3oHe ot 1,1
o 3,1 paza mo CpaBHEHHIO C WCXOAHBIMH BEIIMYMHA-
mu. Ilpn nobasnenun [IA B cpemy KyabTHBHPOBaHUS
onyxoneBbix kineTok nponykuus TNF-a, G-CSF, VEGF
u TGF-B1 uzmensnacey Oosnee BHIPAXKEHHO 10 CpaBHE-
HUIO CO 310POBOI1 TKAHBIO MOJIOYHOM JKE€JIE3bL; A1 3TUX
IIUTOKWHOB OIIpENeeHbl 0oee BBICOKHE 3HAUYCHUS
NBIIA (tabm. 3).

Mesxny rpynnamu 1 1 2 ycTaHOBJIEHBI cTaTUCTUYE-
cku 3HaunMble pazmuuus o UBITA mans G-CSF, VEGF,
TGF-B1: B rpynme 2 orMeyanuch 0ojiee BBICOKHE 3HA-
YeHUs ITUX MUTOKUHOB. YpoBeHb [FN-y B rpymme 2 mno-
BBIILIAJICA MEHEE 3HAUUTENIbHO, YEM B I'PYIIIE KOHTPOJIA.

OBCYXOEHWUE

[Tpoueccsl, mpuUBOASIINE K IEPEIPOTrPaMMHUPOBAHHIO
nvmmyHHOTo MKO npu PMXK, B HacTositiiee Bpemst npu-
obOperaroT 0ONbBIIOE 3HAYCHUE I Pa3padOTKH HOBOM
TEpareBTUYECKON CTpaTerny, HalpaBiIeHHOW Ha «HOP-
MAaJIM3aIHIo» OKPYKAIOIIEH OIMyXOdb CTPOMBI, a TaKKe
Ha MOIYJISIIIHIO HMMYHHOH CHCTEMBI C IIEIbI0 YCHICHUS
MPOTHUBOOITYXOJIEBOW aKTHUBHOCTH.

Bbicokas NOHUTOKMH-TIPOAYIMPYIOIMIAs aKTHBHOCTD
MIpU CTHOHTAaHHOW W WHIyIMpoBaHHOW [TA mpomykium
y MalMeHTOK ¢ n3ydeHHbIMU cTaausmu PMIK B cpas-
HEHHU C HEU3MCHEHHBIMHU KJICTKAMH MOJIOYHOM JKEJIe3hl
MOKET XapaKTepHU30BaTh CTPYKTYPHO-(QyHKINOHAIEHBIC
n3menenns MkO 1 ToATBEPKAAI0T 3HAYCHHE UMMYHHOMN
CHCTEMBI B KOHTPOJIE 3a Tponrepariiell omyXoneBbIxX
KJICTOK.

Buonrarel nmamueHTok Tpymmel 1 (Ipu JIOKaIbHOM
OITyXOJIEBOM POCTE) XapaKTepH30BAINCH YBEIHMUCHHEM
criontanHoi mpoaykuuu TNF-a, IFN-y, MCP-1, GM-
CSF, G-CSF, uro sBnsieTcsi CleACTBHEM KOHTPOJS WM-
MYHHOH CHCTEMBI Hall POCTOM OIIYXOJH C YCHJICHHEM

56 CEYEHOBCKMI BECTHHUK T. 12, Ne 1, 2021 / SECHENOV MEDICAL JOURNAL VOL. 12, No. 1, 2021



MPOTUBOOMYXO0JEBOM akTUBHOCTU. TNF-a — 31O 1erio-
TPOIHBIN UTOKUH, UTPAIOIIAN TPOTHBOPEYUBYIO POIb.
Ha HauanbHBIX CTaaMAX OIYXOJEBOIO POCTa MHIYLHU-
pyeT aKTHUBALMI0 HMMYHHOIO OTBETa 3a CU€T BIMSIHUA
Ha Makpodard, AEHAPHUTHBIE KIETKH, E€CTECTBCHHBIC
kwiepsl (NK-xitetkn) u B- u T-numdonuter, B MxO
ABJISIETCSI OTHUM U3 OCHOBHBIX MEMATOPOB BOCIIATIEHUS.
TNF-o ygactByeT B auddepeHInpoBKe IMMYHOCYTIpEC-
COpHBIX KJIETOK, YTO MPHUBOIUT K YKIIOHEHHUIO OT OIly-
XOJIEBOIO MMMYHHOro Hajnzopa. I[loBbllieHne ypoBHS
TNF-0, ¢ ogHOW CTOPOHBI, CONMPOBOXIAET HHIYKIUIO
amnonTo3a, ¢ JIPyrol — CTUMYIHPYeT HEOaHT'HOTEHE3,
BBI3bIBACT YCHJICHHE THOCIH JTUMQPOIUTOB, WHPUIb-
TPUPYIOLIUX OIyX0Jb. B MTOre nmpoucxoauT ycuieHue
mpomudepanuy U paclpoCTPaHEHUS OITyXOJIEBBIX Kie-
TOK. Takoil IBOMCTBEHHBIN MEXAHU3M JEHCTBUS XapaK-
TepeH Ans psga komrmoHeHToB MKO [14]. Ilo mHeHUIo
Madhusudan S. u coaBrt.: «Bocnanenue, criocodcTByro-
11lee MHBa3UBHOCTH M MHIAYLUPYIOIIEe UMMYHOCYIIpec-
CHI0, SIBJII€TCSI OAHUM U3 npusHakoB MkO mporpeccu-
pyromux omyxonei» [15].

VYcunenne cnonranHoi npoxaykiuun MCP-1 cynepra-
TAHTOB MO)KHO CUMTaTh pe3yjbTaToOM IPOLIECCOB, MpPHU-
BOIISIIMX K MOJISIPU3AIIU Makpo(haroB ¢ oOpa3oBaHUEM
OITyXOJIb-OTIOCPEIOBAHHBIX MakpodaroB (M1 u M2).
ITo mamHBIM psina wccnemoBanuit, M1 mpemnsTcTByeT
nponudepanry oOmyxoieBoil Tkanu, a M2 Ha QoHe HM-
MYHOCYINIPECCUM CTUMYJIUPYIOT aHT'MOT€HE3, YTO CIO-
COOCTBYET MHTpaIliii M WHBAa3HU OIYXOJEBBIX KIIETOK.
WNunynuposannas [TA sxcnpeccust MCP-1 takske siBiis-
€TCs TIOATBEP)KACHUEM HapYIICHHON (YHKIIMOHAIBHOMN
AKTUBHOCTH Makpodarop u o0pa3oBaHus Makpoda-
roB M2 [16]. O6HapyXeHHOE TOBBIIIEHHE B rpymie 1
ypOBHS (HaKTOPOB pOCTa IO CPABHEHUIO C KOHTPOIBHON
TPYINOH CBHICTENBCTBYET O MPONH(pEpalii OIyXOIH
Y CTUMYJILIMY QHTHOT€HE3a Ha HaYaJIbHBIX CTaJAUAX 3710~
KaueCTBEHHOI'0 Ipoliecca.

HuTokuHIpoayMpyoLas akTUBHOCTb OHONTATOB
B rpymre 2 (IpH pacHpoCTPaHCHHOM OITyXOJEBOM pO-
CTe) [0 CPaBHEHUIO C IpymIoi 1 xapakrepusyercs 6omnee
BBICOKHM ypoBHeM (aktopos pocta (VEGF u TGF-B1),
HBIIA stux dakropo u G-CSF. Ilpu 3TOM paznuyauii
KaK 110 CIIOHTaHHOM, TaK U HHAYLIMPOBAHHOM NPOAYKLINU
TNF-0, MCP-1 1 GM-CSF B 3aBUCHMOCTH OT CTaguU
HE ycTaHOBJIEHO. YpoBeHb IFN-y mpu pacmpoctpanes-
HOM pOCTe IIPH CIIOHTaHHOH WHKYOAIlH CTAaTUCTHIECKU
3HaYMMO HHXE YpPOBHS JIOKAJBHOI'O POCTa, a MPU HH-
TynupoBaHHOW mpoxykmuu Hike MBITA mHopMmamsHOU
TKaHH, 4TO, BO3MOXKHO, CBUJIETENILCTBYET O HAPYLICHUU
MMMYHHOM 3alllUThl OpraHW3Ma Ha (PoHE OImyXoJeBOH
MIPOrPECCHUM.

[TomyueHHsle pe3ynbTaTbl JAlOT OCHOBAaHUE CYH-
TaTh, YTO HapacTaHWE CIOCOOHOCTH OITyXOJIEBOH TKa-
HU K MUTpallMd U MHBa3HU CONPOBOXKIAETCS AUCPETY-
TSMeR MUTOKMHOBOM cetn. Memnatoper MkO mpen-
CTaBJISIIOT COOOM CIIOKHYIO CETh KJIETOYHOW Tepenadu
CUTHAJIOB M CBOWMCTB OIYXOJIEBBIX KJIETOK. LIUTOKUHBL,

NATONOIM4YECKAA oU3NONOTIrmA

MOJABJIAIOIIME HMMYHHBIE KJIETKM, Ha HayaJbHBIX
JTamax OIyXOJIEBOTO POCTa TPEHATCTBYIOT 3 dek-
THBHOMY IIPOTHBOOITYXOJIEBOMY HWMMyHHUTEeTY [17].
[IepBoHauyanbHOE, XapaKTEPHOE AJSl BOCHAIUTEIHLHOIO
Ipolecca, MOBBIIIEHUE HUTOKUHIPOLYLUPYIOIIEH ak-
tuBHOCTH TNF-0, IFN-y, MCP-1, GM-CSF, G-CSF cra-
HOBUTCSI OTHUM U3 YCJIOBUH pa3BUTUSA METACTaTHUECKO-
ro miporecca mpu PMXK [18].

Bricokuii ypoBEeHb CIIOHTAaHHOU POy KIIMH KOJIOHHE-
CTUMYIUPYIOIUX (hakTopos, npexae Bcero G-CSF, ak-
THUBUPYET BBIPAOOTKY (hakTopoB pocta. [ToBbImeHHe CO-
nepxanus TGF-B1 nmoarBepxaaer pa3BUTHE UMMYHHON
CYIIPECCUH, 3IUTEJINATIbHO-ME3EHXUMAJIBHOIO — Iiepe-
xoma, nHayknuto 3xcnpeccnn VEGEF. Poct nmpoxyknnn
VEGF, xak npu cioHTaHHO#H, TaK ¥ MPH WHAYIIUPOBAH-
HOM [TA WHKyOamuu Ha pPaclpOCTPAHEHHBIX CTaIHSIX
MTOATBEPIKAACT 3HAUCHUE (PAKTOPOB POCTA B OITyXOJIEBOH
MIPOrPEeCCUM U Pa3BUTUM HEOAHTHMOTeHE3a. YCUIIEHUE
MIPOXYKIUHU (PAKTOPOB pOCTa CBHICTEIBCTBYET, UTO OC-
HOBOW METacTaTHYeCKOro Iporecca y 0ompHBIX PMIK
CTaHOBUTCSI Pa3BUTHE SIUTEIUAIBHO-ME3EHXUMaIbHO-
IO IIEpeX0/ia U aKTHUBALUS aHI'MOTreHe3a. DIUTEINaIbHO-
Me3eHXUMaNbHBIN nepexon npu PMXK cBsizan ¢ npucyT-
CTBUEM aCCOIMUPOBAHHBIX C PAKOM (HUOPOOIACTOB, IKC-
MIPECCUPYIOLINX aKTUBUPOBAHHYIO Iepefady CUTHaJIOB
TGF-B1 [18]. LHutokun TGF-B1 sBisercs OCHOBHBIM
MEAMaTOPOM I0JaBlIeHus UMMyHuTeTa B MKO U urpaer
LEHTPAIBHYIO PO B HHTHONPOBAHNH KaK alalITHBHBIX,
TaK ¥ BPOXKJIEHHBIX UMMYHHBIX OTBETOB BO BpeMs OIy-
xoneBou nporpeccuu. KommonenTs! n3MeneHHoro MxO
JIEHCTBYIOT COBMECTHO, MPEMATCTBYS 3PPEKTHBHOMY
MIPOTHBOOITYXOJIEBOMY MMMYHHUTETY, CIIOCOOCTBYS IIpO-
IrPECCUPOBAHUIO M METAaCTa3UpPOBAHUIO 3JI0KaYECTBEH-
HbIX KI1eToK [15]. MxO mpu PMX moxHO cunTars Kpu-
TUYECKUM 3JIEMEHTOM pa3BUTHS U IPOTrPECCUPOBAHUS
OITyXOJIH.

Crnenyer OTMETHUTh, YTO W3y4YEHHbBIE TPYIIBI Ipea-
CTaBJLUTH HanOoJIee THITUYHBIN BO3pACT ISl MAEHTOK
¢ PMX, rpynmst He pa3nudanuch M0 THCTOIOTUYECKOMY
BapUaHTYy ¥ HMMMYHOTMCTOXMMHUYECKOMY THUILy OIIyXO-
JIM, 4TO MO3BOJIMJIO IPOBECTHU CPABHEHHE MEKIY HUMHU.
OnHako HeOOXOMUMO YUHTHIBAT, YTO CPEAN MAMEHTOK
npeobnanal WHBA3WBHBIM pak 0e3 IPU3HAKOB CIICIIH-
(PUIHOCTH U pe3yNBTaThl UCCICIOBAHHUS MOTYT OBITH HH-
TEpIPETHPOBAHEI C YIETOM dTHX ocobeHHOCTeH. K orpa-
HUYEHHSM HCCIICIOBAHMS TaK)Ke OTHOCHUTCS HeOOIbIIOe
KOJIMYECTBO MAIMEHTOK B TpYIIAaX, PaziIuyuus MEXIY
rpynraMy B BEIPa)KEHHOCTU BacKYJIApU3allM U 4acTOTe
TIM(OBACKYISIPHOM MHBA3WH, YTO MOJKET BIUATH Ha ITH-
TOKHMHOBBIA Tpo(uib cynepHaTanToB. s ompenee-
HUS NPOrHOCTUYECKOM IIEHHOCTH MMMYHOOHKOJIOTHYe-
CKHX MapKepoB TpeOyIoTcs MalbHEUINEe KIMHUIECKUE
HCCIIE0BAaHUS

3AKINMIOYEHUE
[Mponykmust murokuaoB (TNF-a, MCP-1, GM-
CSF, G-CSF, VEGF, TGF-f1) B oOwonrarax PMX
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3HAUUTEIHHO BEINIE, YeM B OMONTaTaX HEM3MEHCHHOU
MOJIOYHOM KeNe3bl. YPOBEHb CHOHTAHHON U HHIYLHPO-
BaHHON MPOAYKLUHU 3aBUCUT OT CTaJUM: AJS Iporpec-

BKINAQL ABTOPOB

10.C. I'eprenperep ocyriecTBis1a HAOOP MAIMEHTOB, COOP KIIMHU-
YECKHX, 1a00paTOPHBIX M aHKETHBIX JJAHHBIX, pa3paboTalia KOHLIeI-
LIMI0, IM3aiH UCCIIE0BAHMS U CTATUCTHYECKYIO 00pabOTKY, Hamu-
cajla OCHOBHYIO 4acTb (puHanpHOH Bepcuu ctathu. H.b. 3axaposa
paspaboraia Au3aiiH HCCIENOBaHNs U Halicala OCHOBHYIO 4acThb
¢unanpHOI Bepcuu cratbu. O.J1. Mopo3oBa ydacTBoBasa B pa3pa-
6oTKe 1M3aliHa UCCIIeOBaHHs, OCYIIECTBIISUIA AHATIN3 IOy YCHHBIX
pe3yJIbTaToB U Haucasa yacTh (PMHAIBHOI Bepcuu craTby. Bee aB-
TOPBI YTBEP/NIIM OKOHYATEIIbHYI0 BEPCHIO Iy OIMKALIUH.
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MocTTpaHCNNaHTAUMOHHbIN CaxapHbin auaber
KakKk MynbTMaMcumnnuHapHasa npobnema: o630op nureparypbl

A.B. Banamosa™, B.P. Mycrapuuna, U.B. IiiunknHa
DIAOY BO «llepsviii Mockosckuii 20cy0apcmeenubitl MeOUYUHCKUL YyHUgepcumem
um. U M. Ceuenosar» Munzopasa Poccuu (Ceuenosckuii ynugepcumem)
ya. Tpybeykas, 0. 8, cmp. 2, 2. Mockea, 119991, Poccus

AHHoTauus

ExerogHo pacTeT Kak Kon4ecTBO NPOBOAMMBIX TPAHCMMAHTaLMA, Tak U NOCTTPaHCNNaHTaLUMOHHas BbhKMBaeMOCTb. Pelunnen-
Tbl CONMUAHBIX OPraHoB NOXM3HEHHO MOMTY4alT UIMMYHOCYNPECCUBHYIO TEPanUIo, OCIIOXHEHNAMM KOTOPOW SBNSAKOTCS HapyLLEHUSs
YIMEBOAHOrO 1 NunuaHoro obmeHoB. Hanbonee anabeToreHHbIMM CYMTAIOTCSA NpenapaTbl U3 rpyNMbl MHIMOUTOPOB KanbLMHEB-
PUHa W TTIIOKOKOPTMKOCTEPOMALI. [1OCTTpaHCNNAHTALMORHBIN CaxapHbii avabeT (MTCL) — 370 NoBbILEHWE FUKEMUK, COOTBET-
CTBYIOLLEE KpUTEPUSAM CcaxapHoro auabeTta AMepukaHCkon auabeTnyeckoi accoumaumm u BeemmpHom opraHusaumm 3opaso-
OXpaHeHMsl, BnepBble BbISBNEHHOe nocne TpaHennaHTauuu. MTCH MoxeT yXyAwwaTh Kak KpaTKoCpoUHble, Tak U OTAaneHHbIe
NCXoAbl TpaHCMaHTauun, Yto obycnaenueaeT HeOOXOAMMOCTb ero CBOEBPEMEHHO AWNarHOCTIKM, Tepanum 1 NpodunakTy kM.
Y 60MbLUNHCTBA NALMEHTOB B paHHEM NOCTTPAHCMNAHTALMOHHOM NEPUOLE BbISBNIAETCS TPAH3UTOPHOE HapyLUEHIe YrMeBOAHOMO
obmeHa, noatomy ckpuHuHr MTCL npoBoanTCS He paHee Yem Yepes MecsL, Nocne TpaHennaHTawum. NpeanoyTUTeNsbHbIM MeTo-
A0M MarHOCTVKM CYUTAETCA NepoparibHbIA MMOKO30TONEPaHTHBIN TECT, B TO BPEMS KaK AMArHOCTNYECKAs LIEHHOCTb IMMKUPOBaH-
HOro remornofuHa orpaHnyeHa. K BO3MOXHbIM NMPEBEHTUBHBIM MEPONPUSTUSM B FPYNNe BbICOKOrO PUCKa OTHOCAT MOAU(MKALIMIO
0bpa3a K13HM M Ha3HaueHe caxapoCHKALOLWMX npenapaToB. Koppekumus CTPeCccoBOi rUMeprnMKemMii nocne TpaHcnnaHTauum
NpoBOANUTCA MO 06LLMM PeKOMeHAaLMSM BeAEHNS NocneonepaUyorHbIX nauyreHToB. pn Beibope caxapoCHKAKOLWMX npenapa-
T0B Ans nevenns MTCL Heobxoammo yunTbIBaTh, Kakoit opraH 6bin TpaHCnaHTUpoBaH, 0COBEHHOCTY NaLUeHTa U BEPOSITHOCTb
MEXIEKapCTBEHHbBIX B3aMMOAENCTBUI C IMMYHOCYMPECCUBHOM Tepanueit. [ns CHKEHNs pucka CepaeYHO-COCYANCTbIX COBbITUIA
HeoDOX0aNM KOHTPOIb apTepMarbHOTO JABNEHMS U NoKasaTeneil nuniuaHoro obmera. B neveHnn n npodpunaktuke MTCL ocTaet-
CSt MHOXECTBO OTKPbITbIX BOMPOCOB, PELLEHME KOTOPbIX TPEBYET MEXANCLMNINHAPHOTO NOAXOAA.

KnioyeBble cnoBa: nocTTpaHCnNaHTaLMOHHbIN CaxapHblit anabeT; cepaeyHO-cocyancTble CoBbITUS; MMMYHOCYNPeCccHB-
Has Tepanus; caxapocHwkaroLas Tepanus
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Interdisciplinary problem of post-transplant diabetes
mellitus: literature review

Anastasiya V. Balashova", Violetta R. Mustafina, Irina V. Glinkina
Sechenov First Moscow State Medical University (Sechenov University)
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Abstract

The number of transplantation and transplant survival rates increase steadily. Patients after solid organ transplantation re-
ceive lifelong immunosuppressive therapy which may have adverse effects on carbohydrate and lipid metabolism. The most
diabetogenic drugs are calcineurin inhibitors and corticosteroids. Posttransplant diabetes mellitus (PTDM) is hyperglycemia
that meets American Diabetes Association and World Health Organization diabetes criteria for nontransplant patients and
that was newly diagnosed after transplantation. PTDM may worsen both short-term and long-term transplantation outcomes
so that the problem of timely diagnosis, proper treatment and prevention is critical. In early post-transplant period, transient
hyperglycemia is found in the vast majority of patients; therefore, PTDM screening is carried out at least one month after
transplantation. The gold standard test for PTDM diagnosis is oral glucose tolerance test. In the same time diagnostic value
of hemoglobin A1C is limited. Lifestyle therapy and antidiabetic drugs are considered as possible preventive measures.
Stress induced hyperglycemia management in solid organ recipients is the same with other surgical patients. Which organ
was transplanted, patient characteristics and possible drug interactions with immunosuppressive therapy should be taken
into account while managing PTDM. Blood pressure and lipid profile should be under control for comprehensive cardiovascu-
lar risk reduction. It remains unclear which PTDM treatment and prevention strategy is the best and for better understanding
interdisciplinary approach is needed.
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Cnncok CoKpaLLeHuiA: HIH — HapyLwueHre rmukemMun HaToLak

HbA1C — rMnKMpOBaHHbI reMornoduH HTT — HapyLLeHre ToNepaHTHOCTM K rMoKo3e

HCV - Hepatitis C Virus, Bupyc renatuta C MI'TT — nepoparbHbIi FMOKO30TONEPaHTHbINA TECT

IKC - rntokokopTuKoCTEpOMAbI MTCL — nocTTpaHcnnaHTaLMOHHbIN CaxapHblit anabet
nMM-4 — nHrMbuTopLI AMNENTUAUNNENTMAA3L! 4-r0 TUNA C[ - caxapHbin auabet
............................................................................... o
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KNIOYEBBIE MONOXEHNA HIGHLIGHTS

MauveHTbI nocne TpaHCnaHTaLMy CONMAHBIX OPraHOB UMEKT BbICOKHIA
p1CK HapyLLEHWIA YTNeBOAHOTO 0OMeHa, OAHNM 13 OCHOBHBIX (haKTOPOB
pucka KOTOPbIX CYUTAETCS MOXM3HEHHAS IMMYHOCYNPECCHUBHAS Tepanms.

B kayecTBe npochunakTuki NOCTTPAHCMIAHTALMOHHOMO caxapHoro aua-
Geta (MTC[) MoxHo paccmaTpuBaTh BbIGOP MIMMYHOCYNPECCUBHBIX
npenapatoB 6e3 anabeToreHHoro agdekTa, Mogudukaumio obpasa
KU3HWU U HasHa4YeHne CaxapoCHMXatoLLKX npenapaTos..

[ns npoeseHus ckpunutra MTCL Heobxogumo npoBeneH1e nepo-

PanbHOro rnKo30TONEPaHTHOrO TeCTa HE paHee YeM Yepes Mecal,
nocne TpaHcnnaHTayun.

Bbibop caxapocHwxatowueir Tepanuu npu MTCL gomkeH ocyluecT-
BNATLCA C Y4€TOM 0CODEHHOCTEN MaLyMeHTa 1 TpaHCnnaKTaTa, a Takke
BO3MOXHOCTM MEXMNEKapCTBEHHbIX B3aMMOAEACTBINA C MMMYHOCYMNpeC-
CMBHBIMM Npenapatamy.

YcnelwHoe BeLeHne NauyeHToB Nocne TpaHcnnaHTauuy noapasymesa-
€T paboTy MynbTUANCLMNIMHAPHONA KOMaHZON.

C MoMeHTa MepBOM TpaHCIUIAHTAUMU TPYIHON
noukd B 1930-x romax TpaHCIUIAHTOJOTHS clejajia
orpoMHbIi mar Bnepea. Ilo nanaeiMm BecemupHoit op-
raHU3aluu 30paBOOXPAHEHUs, €KETOJHO POBOAUTCS
6onee 130 ThIC. TpaHCIUIaHTAllMil COJIMIHBIX Opra-
HOB, U3 HHX, o maHHBIM Ha 2020 ., 6omee 1900 —
B Poccuiickoii ®enepauuu [1]. KonuyectBo TpaHc-
MJIaHTAUUKA TPOJOJIKAET HEYKJIOHHO YBEJIMYMBATHCH,
B cpeaHeM Ha 7% B ro.

BaxxHo, 4TO yBeNIWYMBAETCS HE TOJIBKO KOJIMYECTBO
orepauuid, HO U MOCTTPAHCIUIAHTALIMOHHAs BBDKHBae-
MOCTb. [ 0/10Bast BEDKMBAa€MOCTb y PELMIIUEHTOB MOYKH
cocrapnseT 6onee 97%, a S-netHsis — Oonee 86% [2].
ITo naHHBIM AMEPUKaHCKOHN KOJUIETHH XUPYPIOB, S-J€T-
HSS BBDKHBAaE€MOCTD IOCIIE MEPEeCcaJKi MeYeHU COCTaB-
aser 73%, a 20-netuss — 6onee 50%. Menuana BeEDKH-
BAa€MOCTH TOCJIE TPAHCIUIAHTALUU CEPALla COCTABISAET
10 nert, a U1l MATUEHTOB, MIEPEKUBIIMX MEPBBIA TO] MO~
cie onepauuu, — 13 net [3].

PocT uncna ycnemHnsix TpaHCIUIAaHTAUKUK U TOBBILIE-
HUE BBDKMBAEMOCTH CTAaBUT Iepes MPaKTUYECKUM 37pa-
BOOXpaHEHHEM HOBYIO 3aJa4y: NPO(pMIAKTUKY OTJaJICH-
HBIX OCJIO)KHEHUI 1 o0ecrieueHre JOCTOMHOTO KauecTBa
JKU3HU pelunueHToB. IlanmenTsl mocne TpaHCIaHTa-
MU BBIHY>KJEHBI NOJIy4aTh MOXU3HEHHYI0 UMMYHOCY-
MIPECCUBHYIO TE€PAIUIO, OAHUM U3 OCIONKHEHUN KOTOPOil
SBJISIIOTCSL METa0OJIMYECKHUE HapyIIEeHUs, yXyALIarolye
OTJaJIeHHbIE UCXOABI TPAHCIUIAHTAIIMM U CepAEYHO-CO-
CYIUCTBIH TpOTHO3. B mepByro odepenp K HUM OTHO-
CATCS TOCTTPAHCIUIAHTALIMOHHBIA caxapHbBIA aualeT
(IITCH) u nucnunuaemus [4].

ONMPEOENEHNE N OUATHOCTUKA

ITepBoe coobmenue o Bo3zHukHOBeHUH [ITCJ] na-
TUpoBaHO 1964 ., B HEM omHcaH Cllydyail caxapHOro
nuabera (CI), BO3HHUKIIMK TOCHE€ TpaHCILIAaHTALUU
MOYKM. BriocnencTBuu cTajio $ICHO, 4TO pPe4b HIET

Solid organ recipients receive lifelong immunosuppressive therapy that
makes them vulnerable to posttransplant diabetes mellitus (PTSD).

Focus on immunosuppressive drugs without diabetogenic effect, lifestyle
modification and antidiabetic drugs prescription are possible prevention
tools for PTSD.

PTSD screening is carried out at least one month after transplantation
oral glucose tolerance test.

Antidiabetic therapy for PTSD should be chosen taking into account
patient and the transplant characteristics, as well as the possibility of
drug-drug interactions with immunosuppressive drugs.

Interdisciplinary approach is essential for successful management of
patients after solid organ transplantation.

HE O EIMHUYHOM cCllydae, a o0 oOmiell TeHICHIINH.
[onsarue I[ITC/] BkitouaeT Bee cinyuau CJl, BriepBbI€ BbI-
SIBJICHHBIE [TOCJIE TPAHCIIAHTALIUH, KaK T€, YTO 1e00TH-
pOBaJIK MOCJIE TPAHCIUIAHTAINH, TaK U T€, YTO HE ObLIU
CBOEBPEMEHHO TMarHOCTHPOBAHBI A0 TPAaHCIIAHTALIUH,
3a UCKJIIOYEHHUEM CTPECCOBOW TMIEPITIMKEMUH, KOTOpast
MOXET Pa3BUBATHCS B MEPBBIA MECHI] MOCHE ONepaTUuB-
HOTO BMeEUIAaTeNbCTBA, B MEPHOA MOAOOpa MMMYHOCY-
npeccuBHOM Tepanuu. CienyeT OTMETUTh, YTO Yy JAua-
THO3a HET «CpOKa JaBHOCTW»: B ciyyae BoiaBiaeHUs CJJ
y HalMeHTa Nocje TPaHCIUIAaHTALUU HE BaKHO, CKOJIBKO
JIET TPOILIO MOCHe ee NpoBeaeHHs — 3a00IeBaHue Ciie-
nyer pactenuBarh kak [ITC/[. B ornomenun I[TTCJ]
JEHCTBYIOT JMAarHOCTHYECKHE KPUTEPUHU, OJ0O0pEeHHbIE
AMepHUKaHCKOW  uabeToNornyeckold  accouuanuen
u BecemupHoii opranusauyeit 31paBooXpaHeHus 11sl 1u-
arHoctuku CJ] B 001eit nomynsamnuu. YCTaHOBJICHUE JTU-
artHo3a NpaBOMEPHO INPH BBISBIEHUH JIOOBIX ABYX 3HAa-
YeHUH B AuabeTryeckoM amarazone (tabmn. 1). Tepmun
«rpenuadeT UCIONb3yeTcs A XapaKTepUCTUKH Hapy-
LIEHUH YIIIEBOIHOTO OOMEHa, He JIOCTUralommx nuade-
TUYECKUX 3HAYEHUH; BBIACISAIOT HAPYLICHUE ITIMKEMUU
Haromak (HI'H) u Hapy1ieHue ToJepaHTHOCTH K IJIIOKO-
3e (HTT) [5-7].

B panHeM mnocneonepallMoOHHOM Mepuoje Heo0Xo-
JUM JMHAMUYECKHHA KOHTPOJb TJIMKEMHH, IMOCKOIbKY
Ha (hOHE TMOBBIIICHUS KOHTPHUHCYISIPHBIX TOPMOHOB
W Ha3zHayeHHs OOJBIIUX 03 TIIFOKOKOPTHKOCTEPOHIOB
(I'KC) y 60-90% peuunueHToB COMUAHBIX OPTraHOB
Pa3BUBAETCsSl CTPECCOBAsl THIEPIIIUKEMHS, YTO MOXKET
norpeOoBaTh Ha3HaueHHs HMHCYIMHOTepanuu [8, O9].
OpHako Oojiee 4yeM B TOJOBHUHE CIIy4yaeB MOBBILICHUE
HOCHT TPAH3UTOPHBII XapakTep, HOITOMY AJISl HCKITIoUe-
Hus runepauarnoctuku ckpuaudr [TC/ pexomengosa-
HO IPOBOAMTSH YK€ MOCIIE 0A00pa MOCTOSIHHBIX 103 M-
MYHOCYIIpecCUBHOI Tepanuu uepe3 30—45 et mocne
TpaHCIUIaHTalu! [6].
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Tabnuya 1. lnarHocTMyeckne KpMTEpPUM caxapHoro auaberta U HapyLeHWit yrneBoaHOro ooMeHa
(AmepukaHckas guabeTuyeckas accouuaums [6])
Table 1. Diagnostic criteria for diabetes and impaired glucose metabolism (American Diabetes Association [6])

Tun HapyweHuii yrneBogHoro nroko3a nnasmbl

[nioko3a nnasmbl Yepes 2 4

FNUKMPOBaHHbIN
Dpyrve kputepun

obMeHa HaToLak, MMonb/n  nocne 75 r rnoko3bl, MMonb/n  remorno6uH, HbA1c
Hopma <5,6 <78 <5,7%
HapyLueHue rnkeMum HaToLLak 5,6-6,9 <78
HapyLuenue TonepaHTHOCTH <70 78111
K ITH0K03e
lMocTTpaHcnnaHTaLMOHHbIN Cumnrowsi CJl + rikemis
270 2111 26,5% = 11,1 Mmonb/n npu onpegene-

caxapHbli auabet

HWM B NKOOON MOMEHT

Crparerust ckpununra [ITC/] monpazymeBaet BbIsB-
JICHUE TAIMEHTOB M3 TPYMIIBl BHICOKOTO PHCKA U MPOBE-
JICHUE y HUX COOTBETCTBYIOIIMX TecToB. OJHAKO B Ha-
CTOsIIIIee BpeMsi HE CYIIECTBYET HIKaJI CTparu(uKaiun
pYICKa YITIEBOJHBIX HapYLIEHUH MOCIE TPaHCIIIaHTAIIH,
a 3HAYUT, HEOOXOIMMO PaCCMATPUBATh BO3MOXKHOCTH TO-
tanpHoro ckpuauHTra [ITCJ. Tlo 3aKknroueHno MexIy-
Hapoanoro koHcencyca no IITC]I, npomenmero B Bene
B 2013 1., ocHOBHBIM MeTomoM muarHoctuku I[1TCJ]
MPU3HAH TEPOPANbHBINA TJIFOKO30TOJIEPAHTHBIN TECT
(IIT'TT) ¢ pacTBOpOoM 75 T 6€3BOIHO# ITIOKO3HL. B TO Xe
BpeMsl JTUArHOCTUYECKasl IEHHOCTh MCCIIEOBAHUS TIIN-
KupoBaHHoro remormioomna (HbAlc), mpumensemoro
B o0mel momyssiuuu Juist BeisiBieHuss CJI, HecKonbko
OTpaHUYEHA: YaCTO BCTPEYAIOIIAsCS B MEPBBIA IO MO-
cJie TPaHCIUIaHTAIlMA AaHEMHUSI MOXKET MPUBOJIUTH K JIOXK-
HOOTPHIATENBHEIM pe3yibTaraM. B To ke Bpems HbAlc
> 6,5% BecbMa BEpOSATHO CBUIETENBCTBYET B IIONb3Y
ITC/. Yposenr HbAlc B aumamazone 6,2—6,4% yka-
3piBaeT Ha Beicokui puck IITCJ] [5]. TIpeanonaraercs,
YTO OINpEIETCHNUE TMIOKO3BI IUTa3MBl HATOIIAK H/WIIN
HbAlc moxeT orpaHn4nTh BEIOOPKY MAMEHTOB, HYX-
natoruxcs B mposeaexuu [II'TT [10].

SANMAEMMonorus

Pacnpoctpanennocts [ITCJ BappupyeT MEXIy pas-
HBIMH TPaHCIUIAHTAIMOHHBIME IIEHTPaMH, 9TO OOBSICHS-
€TCsl pa3InuMSIMHU B XapaKTEpUCTUKAX MAL[IEHTOB U IIPO-
TOKOJIaX MMMYHOCYINpeccuBHON Tepanuu. Kpome Toro,
yacrora IITC]] 3aBuCUT OT TOro, Kakoi UMEHHO OpraH
ObUT TpaHCIIAaHTUPOBaH. [1o JaHHBIM 3apyOEKHBIX pa-
60T, B cpetHeM pacripoctpanenHocTs IITCJ] cocraBnser
10-20% y penunuenToB nouyek u 20-40% y penunues-
TOB JIPYT'HX COJMJHBIX opraHos [11]. AHanoruuynslie pe-
3yJBTaThl OBUIN ITOTYYEHBI B OTCUECTBCHHBIX HCCIIEI0BA-
Husix: IITC]] pazBuBancs y 6,8—22% pelunueHToB 1noy-
ku [12—-14]. B mocnennue ronbl pacrnpoCTpaHEHHOCTh
IITC]] cpeau pelUNUEeHTOB MOYKU CHHUXKAeTcd, a B IIO-
MYJIALMN DAlMEeHTOB [0C/Ie TPaHCIUIAHTalUu cepAala —
pacret [10].

DOAKTOPbI PUCKA U MPODUNTAKTUKA
[epen npoBeneHHEM TPAHCILIAHTALIMY Y TIOTCHIIUAIb-
HOTO PEIUIIEeHTa HE00X0AUMO OIICHUTh HATMUUe (PaKTo-

poB pucka IITCJl u u3MepuTh NIIOKO3Y IIa3Mbl HATOLIAK.
[NockonpKy pH HAMMYUH MPEANa0eTHIECKIX HapyIIeHHH
Jo TpaHcmanTauuu puck ITTCII B 2,5 pasa Bbliue, psi uc-
crnenoBarenei npeanaratot nposoauts [II'TT gaxe y ma-
IIUEHTOB C HOPMAJILHOW TOINAKOBOW Iukemuen [15].

Cpenu (akTOpoB pUCKa MOXKHO BBIICTHTH TPalu-
IMUOHHBIC, cBocTBeHHbIe CJ| 2 Thma, W crenuduue-
ckue, xapakrepusle i IITCI. Bece onu onocpenyror
CBOE BIIMSIHUE Yepe3 JBa KITIOUYEBBIX MaTOTCHETHICCKUX
MEXaHNW3Ma: WHCYJIMHOPE3UCTEHTHOCTh M HapyLICHUE
CEKpEeIH MHCYNNHA B-KIETKaMH IOIKEIyIOYHOH Ke-
ne3sl. K TpamunuoHHeIM (pakTOpaM pHCKa OTHOCSTCS
BO3pacT crapumie 45 JeT, 3STHUYEeCKas MPUHAJICKHOCTh
(puck BBIIE B a3MATCKOH, appo- M JIATHHOAMEPHKAH-
cKkoif monmymsiusax), C/1 2 Tuma y poaCcTBEHHUKOB IIEPBOii
JIMHUH, HOCUTEIBCTBO MOTMMOPQHBIX BAPUAHTOB OHO-
HYKJICOTHIHBIX MOIMMOpGU3MOB psina renos (1CF7L2,
KCNJ11, Kir6.2, KCNQI, a Takxe TeHOB, KOTUPYIOITNX
unTepielkunsl), oxupenne, HI'H/HTIT B amamuese.
CrenupuaeckuMu (pakTopaMu pHUCKa SIBISIOTCS TIPO-
TOKOJI IMMYHOCYTIPECCHBHON TEpaIHH, THIEPIITNKEMUS
B paHHEM IOCTTPAHCIUIAHTALMOHHOM IIEPHOJE, IIUTO-
METaJIOBUPYCHAsT MHPEKINs M MHQEKIHS, BbI3BIBAEMast
Bupycom remaruta C (Hepatitis C Virus, HCV), ortop-
JKCHHUE TPAaHCIUIaHTATa, XapaKTePHCTHKH TPAaHCIUIaHTaTa
(puck BhIIIE MU TIEpecagke TPYIMHBIX OPraHOB), OCO-
OEHHOCTH BPOXXICHHOTO MMMYHHUTETa (YpOBEHb JICKTHU-
Ha, CBS3BIBAIONICTO MaHHO3Y) [16].

3aKOHOMEpPHO BCTaeT BONIPOC O MPOBEACHUH IIPO-
(HITAKTHYECKIX MEPONPHUATHH Y NANEHTOB, UMEIOIITHX
(bakropsl pucka. CoOnrofieHre TPUHITUIIOB PAIlMOHAIb-
HOTO NUTAHUS, PETYISIPHBIC (PH3MUECKHUE YIPAKHECHUS
Y CHIDKCHHE MacChI TeJIa YMEHBIIAIOT BEPOSTHOCTD U 3a-
MenmstoT passurue CII 2 Tuna y nalueHToB U3 rpyIibl
BBICOKOTO pricka [17]. YuuThiBas oOUIHOCTH (hakTOpOB
pHCKa, PE30HHO MPEATIOIOKNTh, YTO MOTU(DHUKAIHS 00-
pa3a xxu3Hu mo3BoauT cHU3UTH puck [1TC/, ograko uc-
CJICIOBAHUH 110 OlleHKE 3(P(PEKTHBHOCTH 3TUX MEPOIIPHU-
SATUHA HE MPOBOAMIOCH. CleayeT OTOBOPHUTHCS, YTO Me-
POTIPUATHS 1O CHIKEHHIO MACCHI TeJla HE CIEAYET Mpo-
BOJMTH CPa3y MOCIIe TPAHCIUIAHTAIINH: TS 00eCTICIeHUS
HOPMAJBHBIX PETapaTHBHBIX MPOIECCOB NAMEHTaM He-
00X0MMO 3yKaJOpuiiHOE CcOalaHCUPOBAHHOE TIHTA-
HHE, a QU3UIECKUE HATPY3KH MOTYT OBITh OTPaHIYCHEI
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00JIEBBIM CHHIPOMOM M TIOTepel Oetka Ha (poHe KaTtado-
JIMYECKUX TIPOIECCOB.

ComracHO POCCHHCKHM KIMHHYECKHM pPEKOMEH-
JarwsM 1 npodrmaktukya Cll 2 Tuna y manueHToB
¢ mpeauaberom omoOpeH mpemapar metdopmuH [18].
BeposTHo, o Mor ObI ObITh 3 dexTHBeH s Tpodu-
naxtuku [1TCJ], 0coOOEHHO y MAIIMEHTOB C OXUPCHHU-
eM, 4To TpedyeT MpOBeACHUs nccienoBaHmin. OqHAKO
IIPEBEHTUBHAs] TAKTHKa ITOJPa3yMEBAaeT Ha3HAYCHUE
mperapaTra B PaHHEM IIOCICONEPAIIIOHHOM IIePHO-
Ie, KOoTna ero NpHMEHEHHE MOXKET OBITh OTpaHude-
HO CHHXCHHEM CKOPOCTH KIITyOOUKOBOW (HIBTpaIiuu
< 45 mur/mun/1,73 M%, KpOBOIIOTEPEH, THIIOKCHYECKH-
MH COCTOSIHUSMHU U MH()PEKITHOHHBIME OCIIOXHEHUSIMH.
MeThopMUH HY)KHO OTMEHSTH 3a 48 4 JI0 IPOBEICHUS
OTIePaTUBHOTO BMEIIATEIHCTBA U UCCIIEIOBAHUN ¢ KOH-
TPaCTHBIM YCIJICHHEM, HEOOXOAUMOCTH KOTOPBIX ITOCIIe
TPaHCIDIAHTAIIMH 3a4acTyI0 BO3HUKACT HETpelncKasye-
MO. B cBsI3M C 3THM aKTHBHO M3y4aeTcCsl BOZMOXHOCTh
OPUMEHEHHS JPYTUX KIAcCOB CaxXapoCHIDKAIOMINX
npemnapaToB. Tak, HHTHOUTOPHI AMIICHITHIAIIICITHIA-
31-4 (uJI[111-4) He MPUMEHSIOTCS Y MAIIMEHTOB C TIpe-
nuabeToM B OOIIEH MOMYISINK, HO BBUIY OTCYTCTBUS
y HUX BEIIICYIOMSHYTHIX HETOCTATKOB HX MOXHO pac-
CMaTpHBAaTh B KAYE€CTBE IIOTCHINAIBHOM aTBTCPHATHBEL
MeThopMuny [5]. OTHeT HOr0 BHUMAaHUS 3aCIyKUBACT
mpernapar JIWHATINOTHH, KOTOPBIH MeTa0oIH3upyeTcs,
MUHYS IOYKH, & 3HAYUT, MOJKET IPUMEHSThCS 03 Kop-
PEKIINH 03Bl JaKe IPU TePMUHATBHON CTaJNU OYCH-
HOW HEIOCTAaTOYHOCTH. B HacTosmee BpeMs IpOBOIAT-
Cs MICCIICZIOBAHUS 10 OIICHKE 3((EKTUBHOCTH HHCYIH-
Hotepanuu s npodpmiaktuku [ITCH y penunueHTos
¢ HITH/HTT [19].

POJTb UMMYHOCYNPECCUBHON TEPA-

MU B NATONEHE3E NOCTTPAHCIJIAH-

TALUMOHHOIO CAXAPHOI'O AUABETA

BEIIEensoT WHAYKIMOHHYIO W HOANCP KUBAIOIIYIO
UMMYHOCYIIPECCHBHYIO TEPAITHIO, a TAKXKE TePAITHIo, Ha-
3HaUYaeMyIo [IpH pa3BUTHU Kpu3a oTTopkeHns. K mpena-
param, UCTIONB3YIOMIUMCS [Tl MHAYKINOHHOHN TepaIiH,
otHocsaT 'KC, MoHOKIOHaNBHBIE (ajeMTy3ymad, 6asu-
JUKCUMal) W TIOMUKIOHAJBbHBIE (aHTHTUMOITUTAPHBIN
mo0ynuH) anTuTena k T-mumdonunrtam. B 3aBucumoctn
OT pUCKA OTTOP KEHHS IPUMEHSIOTCS pa3IMIHbIE TIPOTO-
KOJBI TIOJ/ICPKUBAIOIIEH Teparuy, MoApa3syMeBalone
Ha3Ha4YeHHE HECKOJBKHUX IPENapaToB C Pa3IMIHBIMHU
MEXaHU3MaM{ JEHCTBUS, CPEeAM KOTOPHIX HWHTHUOWTO-
PBl KQTBLUHEBPHHA — NUKIOCHOPHH A U TaKpOJIMMYC,
aHTUMETa0OUThI — a3aTHONPUH, MUKO(eHoIara Mode-
THJI U MUKO(EHOJIAT HATPHS, UHTHOUTOPBI TIposuepa-
tuBHOTO curHaima mTOR — cuponumyc u sBepomumyc,
CEJIEKTHBHBIN OIOKATOP KOCTHUMYISAUH T-TM(pOIUTOB
Oenararent, a Takke ' KC. B 3aBHCMMOCTH OT KIIMHH-
YeCKOW CHUTyaluu (BO3pacT MalWeHTa, OpraH-TpaHC-
TUTAHTAT U JIp.) OTH HOpenaparsl KOMOMHUPYIOTCS B By X-
WA TPEXKOMITOHEHTHBIE CXEMBI IOJIePKUBAIOMICH Te-
panuu (puc. 1) [20].

B mocnenyromem Tepamusi KOPpEeKTUPYETCs, B TOM
YHCIie IS CHIDKCHUSI PUCKa MOOOYHBIX ACHCTBUHN HH-
THOUTOPOB KaJlbIIMHEBPHUHA M HEOIArOMpUATHBIX Me-
Tabomnyeckux 3(P(EKTOB MIUTEIBHOTO MPUMEHEHUS
I'’KC [21].

Cpenr IMMYHOCYIIPECCHBHBIX IIPENapaToB BBIACIS-
IOT T€, KOTOpbIe 00IaaloT THAa0ETOTCHHBIM d(PPEKTOM:
WHTUOWTOPHl KaJblIMHEBpHUHA, WHrHOWTOpel mMTOR,
I'KC (puc. 2), u Te, KOTOpBIE CUUTAIOTCS HEUTPATBHBIMHU

JIBYXKOMIIOHEHTHASl Tepanusi

Nuruduropsl AHTHMETA00JNTHI
KaJbIHHEeBPHHA I'KC AsaTvonpun
[{uknocnopun A [peanu3onon MuxkodeHnonata MoheTul
Takponumyc MukodeHonat HaTpus

njin

Nuruduropsr mTOR
Cuponumyc
OBEPOIUMYC

TpexxkoMIoOHEHTHASA Tepanus

PUC. 1. Cxemsl 1ByX- U TPEXKOMIIOHEHTHOM MOJIIEPKUBAIOIIEH MMMYHOCYTIPECCUBHON TEPATINH.
FIG. 1. Double and triple scheme of maintenance immunosuppressive therapy.
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PUC. 2. ITarorenes mocTTpaHCIUIAHTAIMOHHOTO CaXapHOTo AnadeTa u BIUSHUE UMMYHOCYIIPECCUBHOMN TEpamnuiu.
FIG. 2. Post-transplant diabetes mellitus pathogenesis and effect of immunosuppressive drugs.

Mpumeyanme: T — addeKT yBenMUeHNS/CTUMYNALAN; | — 3ddeKT ymeHbLueHns/mHrmbuposanns, CMV — uutomeranosupycHas uHdekums, FKC — rmio-

kokopTukocTepomgbl, HCV — Bupyc renatura C.

Note: 1 — increase / stimulation effect; | — reduction / inhibition effect, CMV — cytomegalovirus, FKC - glucocorticosteroids, HCV — Hepatitis C Virus.

B OTHOIIICHUH BIVSIHUS Ha YIIIEBOAHBIA OOMEH: MUKO]e-
HoJIaTa MO(ETHIT U a3aTHONpPHH [5].

I'KC ycyryOIsitoT HHCYITHHOPE3UCTEHTHOCTD, CTHMY-
JHUPYIOT TIIIOKOHEOTeHE3, MOBBIIIAIOT AIIETHT, CII0CO0-
CTBYIOT YBEJIIMYCHHUIO MAacChl Tena. ITH 3PQEKTHI SBIs-
FOTCS JO303aBHCHUMBIMU: HaHOOJNbIIIee BIMSHAE HAOTIO-
JaeTcs MpH WHAYKIMOHHOW Tepaluyd B PaHHEM IIOCT-
TPaHCIUIAHTAIIMOHHOM TIiepuone. B To ke Bpemst ObLIO
[TOKa3aHO, YTO MHUHHAMAIBHEIC MTOJICPKUBAIOIINE O3B
MIPEIHU30JI0HA, TPUMEHIEMbIE B TEUCHUE 5 JIET IOCIe
TPAHCIUIAHTAINH, HE OKAa3bIBAIOT 3HAYMMOTO BIHSHUS
Ha puck pazsurus [ITC/ [9].

O0a npemnapara U3 Kjlacca HHTHOUTOPOB KaJIbIIMHEB-
puna nossimaroT puck [ITC/: nuxinocnopun — Ha 8%,
Takpoiaumyc — Ha 18% [22]. [y HUX onucaHo HECKOJIb-
KO TMa0ETOTeHHBIX MEXaHH3MOB ACHCTBHS: HAPYIICHHE
CEKpElH WHCYIHHA, YCWICHHE aIonTo3a [3-KIETOK,
CHIDKCHHUE SKCIIPECCHU T'eHa HHCYINHA, TIOaBICHHUE aK-
TUBHOCTH TIIOKOKHHA3BI, MOBBIIICHHE WHCYITHHOPE3H-
CTEHTHOCTH, THUIIOMarHuemus. KparkoBpeMeHHOe Mpu-
MEHEHHUE TAKPOJIUMYCa Y KPBIC IPUBOAMWIO K YMEPSHHON

THIIEPUHCYJAHMHEMHH, B TO BpeMs Kak mpu Oojee aiu-
TEJIbHOM NPHUMEHEHHH YPOBEHb HMHCYIMHA CHUXKAJICS
[5]. Y 310poBbIX 10OPOBOJIBLEB ¢ HOPMAJIBLHON Maccoi
TeNa NpU BBEJECHUM MHTUOUTOPOB KaJbLIMHEBPHHA Ha-
OJI01aI0Ch MOBBILIEHUE YYBCTBUTENIBHOCTH K HWHCYIH-
HY, U3 4Yero MOXHO IPEATNOJIOKUTb, YTO 3TOT KJacc mpe-
naparoB criocoocTByeT pazpututo [ITC/] Tonbpko y nauu-
€HTOB, MMEIOIHUX Apyrue (hakTopsl pucka [21, 22].
Panee coobmanock, 9To 00a MpeAcTaBUTENS Kiacca
uaruouropoB mTOR oOmanatoT oTpunaTeNbHBIME Me-
tabomuueckumu dppexTamMu. B ombITax Ha >KUBOTHBIX
Y B KIMHAYECKUX HaOMIONCHUSIX OBUI MOKa3aH J0303a-
BrucUMEIA dddekr marHOnTopoB MTOR B oTHOmMEHHH
TUIEPIIMKEMUN WU AUCIUNUIAEMHH. Pe3ynbrarel psna
HCCIICIOBAaHUI MO3BOJIIOT MPEAIIONIOKUTE NBYX(ha3zHOe
iusinie uHruouropoB mTOR: BHa4ane 4yBCTBUTEINb-
HOCTb K MHCYJIMHY YBEJIMYUBAETCA, a IPU AJIUTEILHOM
MPUMEHEHUH pPa3BUBAETCS WHCYIUHOPE3UCTEHTHOCTb.
[Ipennonaranoce, 4To CUPOIUMYC, aHATIOTUYHO UHTUOU-
TOpaM KaJIbLIMHEBPHHA, TOTEHLUUPYET THIEPIIMKEMUIO
TOJIBKO Y MAI[EHTOB, UMEIONINX podre (paKTOPHI pHCKa
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[23]. Bropoii mpemnapar u3 3TOTO Kj1acca, BEpOIIMMYC,
HE BIMSACT Ha MHCYINHOPE3UCTCHTHOCTD, HO MOXET yT-
HeTaTh cekpernuio nacynuna [24]. Tlo mepe HakoreHUs
ombITa NMpuMeHeHUs: HHruOuTOopoB MTOR u3MeHHICS
MOAXON K PEeKMMaM JO3WPOBAHUS ITHX IIPEIapaToB,
H 110 pe3yisTaTaM OoJiee MO3HUX PaHIOMH3HPOBAaHHBIX
UCCITICNOBAaHUN B TPYIIax, MONYyYAIOIINX CHPOIUMYC
WA 3BEPOIIUMYC TIOCIIE TPAHCIUIAHTALINH ITOYKH, HE Ha-
omonanock yBenmmueHust 9actotel [ITC/I. B cBs3u ¢ uem
BO3HHKJIO TIPENNONOKCHHE O BO3MOXHOCTH CHIKE-
HUSI PECKa Pa3BUTHs HAPYIICHUH YIIEBOAHOTO OOMEHa
[IPH TIEPEBO/IE MTAIIMEHTOB C HHTHOUTOPOB KaJIBIIHHEBPHU-
Ha Ha uHruouTopel MTOR, KOTOpOE B HacTosIIEe BpEMsI
HE HAILIO KIIMHAYECKOTO MOATBepKaeHus [12, 25].

NmMyHOCYTIpecCHBHASL Tepamlus SBISETCS IIOTEH-
MUATEHO MOTU(PHUIMPYEMBIM (HaKTOPOM PHCKa pa3BH-
tus [ITC/, omHako Tpu BeIOOpE MPOTOKOJIA HA JAPYTOn
garre BECOB OCTACTCS PHCK OTTOPKEHHS TPAHCIUIAHTATA.
CormmacHO pexkoMeHAanusaM WHHUIIMATHBEI MO yiTydIie-
HUIO TI00ATBHBIX HCX0J0B 3a0oneBanmii moyek (Kidney
Disease: Improving Global Outcomes, KDIGO), Bo3-
MOKHBI CJIEAYIOMNE MOAN(PUKAINN DPEXKHMa: CHIKE-
HHE J03Bl WM OTMEHa TaKpOJMMYCa, IHUKIOCIOPHHA
A nmu TKC; 3amena Takponmmyca Ha IHKJIOCIOPHUH
A, MukodeHoNaTa MOQGETHI WM a3aTHONpHH [26].
OO6cyxmaercss BO3MOXKHOCTh HHAWBHAYAIBHOTO TIOM-
0opa mpemnaparoB B 3aBHCHMOCTH OT PHCKa Pa3BUTHUSAL
I[ITCH, omnako B HacTosiee BpeMsi OJHO3HAYHBIX JIaH-
HBIX O TPEIIIOYTHTEIFHOCTH KOHKPETHOW CXEMBI y Tia-
IUEHTOB ¢ (hakTopamu prcka HeT [27].

BIMUAHUE NOCTTPAHCIJIAHTALIMOH-

HOIro CAXAPHOIO AMABETA

HA UCXOoabl TPAHCIMNAHTALUA

I[ITCH MoxeTr yxyamars UCXOABI TPAHCIIAHTAINH;
XapakTep U CTENEHb €ro BIUSHUS 3aBUCST OT TOr0, KAaKOH
opraH OBUI TPaHCIUIAHTHPOBAH, OT XapaKTEPHUCTHK pe-
[IUIACHTA (BO3PACT, HAININE CePACIHO-COCYAUCTHIX 3a-
OoneBaHuWil) U pekUMa HMMYHOCYTIPECCHBHOM Teparuu
[5]. HambGonee wW3y4eHHBIM TPEACTABISCTCS BIUSHHE
Ha MCXOJ IOCJ€ TPAHCIUIAHTALUM IMOYKU: OIHOJIETHSS
BBEDKHBaeMoCTh y perunuenToB ¢ [TTCJI 3naunmo Hinke,
gem y penunueHTtoB 6e3 IITCJ (83% mo cpaBHeHHIO
¢ 98%) [13, 28]. CmeprHOCTh npu IITC/I BhILIE B 2 pa3a
U IPUMEPHO COOTBETCTBYET IOKA3aTeNsAM y pELUIHEH-
ToB ¢ C/I, BBIABICHHBIM J10 TpaHcIiaHTauuu. [lo apy-
ruM gaaabM, [ITCJl BiuseT Ha BEDKHBaEMOCTD TOJIBKO
y MaHEHTOB MOJIOXKE 55 JeT.

CHuXeHue BBDKMBAEMOCTH B JIOJITOCPOYHOH mep-
CIIEKTHBE OOYCIIOBJICHO B OOJIBIICH CTEIICHW Ccepied-
HO-COCYJMCTBIMH COOBITUsAMH: y maruenTtoB ¢ [ITC/
OHH CIIy4aroTcs B 3 pasa yalle, Jake Ipu YCIOBUU KOH-
TpoJst Hax apyrumu (akrtopamu pucka [29, 30]. ITo pe-
3ynsrataMm OombinmuHCTBa uccnenoBanuid [1TC] cHmka-
€T JKU3HECIIOCOOHOCTh TPaHCIDIAHTAaTa M aCCOIMMPOBAH
¢ Oompmeit dactotoi ero orropskeHus (70% mpoTus

45% y nmanuentoB 6e3 [ITCH). OcraeTcs HESCHBIM, SB-
nsiercst [ITCJ] mpuauHON OTTOPKESHWSI, WITH JK€ HapyIIe-
HUSI YIJICBOIHOTO OOMEHA BCTPEUAIOTCS Jallle CPEeIH Iia-
IIUEHTOB, MoTydaronux 0onpmue 10351 ['KC mo moBomy
OTTOP>KEHUSI.

Crenyer Taxke orMetuth, urto [ITC/] yBenmnuuBaet
PUCK pPa3BUTHsI CEICHCAa U CENCUC-ACCOLMUPOBAHHON
CMEpPTHOCTU. B dYacTHOCTH, y pELMIHUEHTOB IEYeHU
I[ITCJI accommmpoBaH C MOBHIIIEHHBIM PUCKOM CEIICUCa,
XPOHNYECKOU TOYEYHON HEJOCTATOYHOCTH A CHUKCHAEM
o6mreit BepkuBaeMocTH. Kak Hanname mpeamnecTByore-
ro CJI, rak u pazsutue [ITC/] y HCV-nonoxuTensHbIX
PEIMITAEHTOB TIeUeHH OBLIO acCONMUPOBAHO ¢ Oolee
YacTBIM PEIUINBOM remaruta, oOycnosienHoro HCV.
Y HCV-nonoxwurensubix perunuentoB [1TCJ] sBnser-
Csl MPENUKTOPOM TsKeIIoro puopo3a IeYeHH B TEUCHUE
5 Jer mocne TPaHCIUIAHTAlUU. Takke y PEeLUIUECHTOB
¢ [ITCJI BbIllIe cMEPTHOCTH, aCCOIMUPOBAHHAS C Tera-
turom HCV. B cBoro odepenn, yIOBIETBOPUTEIHHBINA
IMKEMUYECKUH KOHTPOJIb YMEHbIIAJl BBIPA)KEHHOCTH
¢ubporrdeckux mnporeccos [31].

[To wexoropeim mannbM, [ITC]] y peummmueHTOB
ceplla acCOLMUPOBaH C PUCKOM apTepuaibHOI rumnep-
TEH3HH, [TOYEYHOW HEAOCTATOYHOCTH, MH()EKIMOHHBIX
OCJIOKHEHMH, HO HE BIMAET Ha BBDKUBAEMOCTh. [aHHbIE
o Biustann [ITCJl Ha BEDKUBAEMOCTh PEIUITUEHTOB JIeT-
KHX OCTAIOTCS HeOgHO3HAYHBIMH [5, 10].

BEOEHUWE NALUMEHTA

HA 3TAMNE CTAUMOHAPHOIO JIEYEHUA

OmnepannoHHBIN CTpecC W MHAYKIMOHHAS TEpaIvs
I'KC mpoBonupyroT CTpecCOBYIO THUIEPTIIMKEMHIO, KO-
TOpas yBEIHYHBAET PHCK HO30KOMHANBHBIX W PAaHEBBIX
WHQPEKIUH, a Takke CepACYHO-COCYIUCTBIX COOBITHH.
Ha naHHBII MOMEHT HET €IMHBIX PEKOMEHIAIHU OTHO-
CHUTEJBHO IENICBBIX 3HAYCHUH TIMKEMHU W TEpareBTH-
YEeCKOW TAKTHK{ B PaHHEM ITOCTTPAaHCILIAHTAIIHOHHOM
Mepuosie, OMHAKO K ITOH TpyIme MarMeHTOB IIpHMe-
HUMEBI OOIIIe PEeKOMEHIAINU 0 BEACHUIO CTPECCOBOI
rUnepnmkeMud (Tadi. 2). [{eneBbie 3HaYCHHUS TITIOKO3BI
UTA3MBI B TIEPHUOTICPAIIIOHHOM TIEPHOJIC U Y MAIlEHTOB
B OTJEJICHUY pEaHWMAIly ¥ MHTEHCUBHOM Tepanuu 7,8—
10 MMoJIB/1T, TIOCTIE TIEPEeBOJIa B MAJIaTy — MIIFOKO3a I1a3-
MBI HaTOMIAaK < 7,8 MMOJIB/I, uepe3 2 Jaca Mocliie eIbl
< 10 mmomw/it [19]. JocTrkeHue U MOIIepKaHUE Tielie-
BBIX 3HAUCHUH TIIMKEMHUH yITy4IIaeT KIMHUIESCKUE HCXO-
IBI, B TO BpeMs Kak Oojee HU3KHE 3HAYCHUS TIIMKEMHU
HE TOJHKO HE CHIDKAIOT CMEPTHOCTH M KOJMYECTBO OC-
JOKHEHHH, a, HAIIPOTHUB, aCCOIUMPOBAHBI C IIOBBIIICHH-
eM pHcKa oTTOopKeHns. ONTHMAIBHEIN CI0c00 KOppeK-
[N CTPECCOBOW THIIEPIIINKEMHUN — HENpPEphIBHAS BHY-
TpuBeHHass MHQY3us wHcynuHA [32, 33]. [lpumeHeHne
MepOPaTBFHBIX CaXapOCHIMKAIONINX NPEnaparoB y Malu-
€HTOB B paHHEM IOCIIEONEPAIOHHOM IIEPHO/IE OTPaHH-
YeHO UX HeIOCTATOYHOM caxapocHWkaromen 3pdekrus-
HOCTBIO U PUCKOM TIOO00YHBIX 3 dekToB [6].
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Tabnuya 2. TepaneBTUYECKas TaKTMKA Y PELIUMUEHTOB CONMAHbLIX OPraHOB NPYW CTPECCOBOI rUNepriaukeMum
(amanTupoBaHo u3 V. Shivaswamy et al., 2016 [5])
Table 2. Therapeutic approach for stress hyperglycemia after solid organ transplantation
(adapted from V. Shivaswamy et al., 2016 [5])

KnuHuyeckas cuTyauuma

MpUYMHbI N3MEHeHUN

TepaneBTHYecKas TakTMKa

Cpasy nocne TpaHcnnaHTauum
B8 OPUT

yMeHblueHve fosbl UCT;
W3MEHEHNE HYTPUTUBHOTO CTaTyCa;
BOCCTaHOBIEHWE (PUIbTPALMOHHON (hYHKLWM
(Y peuunmeHTOoB NOYKM)

1-1 Helens Nocne TpaHcnnaHTaLum

BontocHas Tepanus KC,
HanpyMep Npy OCTPOM OTTOPXKEHWM

MonHoe napeHTepansHoe NuTaHue

6onblune nosbl UCT;
OnepaLyoHHbIN CTpecc

peskoe yBenuyeHue noTpebHOCTM B UHCYMWHE;
3HauMmas BapnabenbHOCTb B (UMbTPaLMOH-
HOM CPYHKLMK (Y PELMMUEHTOB MOYKM)

peskoe yBenuyeHne NoTpeBbHOCTM B MHCYNUHE

HBWW;
MOCTOSIHHAS KOPPEKLS A03bl MHCYNWHA;
KOHTPOIb FIMKEMMUI EXEYACHO
KOpPEeKLWst 403 MHCYNWHA B 3aBUCUMOCTY OT (PYHKLIMM NOYEK
W N3MEHEHNI MUTaHNS;

MOCTENEHHBIN NEPEBO Ha NOAKOXKHbIE MHBEKLMY;
KOHTPOIb FMUKEMUU He pexe 4 pa3 B CyTKN
noakoxHoe BaefeHne HIMX-uHcynuHa Ha Bpemst 6omtocHom
Tepanuu;

B CIly4ae HeJOCTWXKEHNS LIENEBbIX 3HAYEHWIA IIIMKEMUM Ha
MOAKOXHBIX MHBEKLMAX — BPEMEHHBIV NepeBoa Ha HBBU
HBBW w/unu gobaeneHne MHCYNNHA B UHGY3MOHHYHO
CUCTEMY C MUTATENBHON CMECHIO;
nocne JOCTUKEHUS CTabUNbHbIX LieneBbIX 3HaYeHuI
ramkemuu nepesof Ha HIMX-MHCYNnHbI

Mpumeyanne: OPUT — otgenenne peaHumaumm n uHteHcnsHoi Tepanum; CT — nmmyHocynpeccusHas Tepanus; HBAW — HenpepbiHas BHYTpUBEH-
Has uHysus nHcynuua; MKC — rmiokokopTukocTeponabl; HIMX-MHCYnMH — HeMTpanbHbIi NpoTamuH XaregopHa

Note: OPUT — intensive care unit; UCT — immunosuppressive therapy; HBWUW — continuous intravenous insulin infusion; 'KC — glucocorticosteroids;

HIMX-nHcynuH — NPH, Neutral Protamine Hagedorn.

BEOEHUE nAuMEIjTOB CcnTCca

B OOJITOCPOYHOU NEPCINEKTUBE

Ilocne craOuau3anuy COCTOSHHUS IIAllMCHTa BCTa-
€T BOIPOC O JalbHEWIel TakTuke BeneHus. LleneBwie
3HaueHus mkemuu nipu [ITCI ompenenstoTca Tak xe,
Kak 1 ipu Apyrux Buaax C/I: yunteiBaeTcs BO3pacT, 0xKHU-
Jlaemasi TPOJIODKUTENILHOCTD JKU3HU TAIUEHTa, CIEKTP
COITYTCTBYIOILIEH MAaTONIOTMA W PHUCK THUIOIITUKEMHUYe-
ckux cocrossHud. [lo pexomeHmanusiM AMEpUKaHCKOH
IMabeTHUeckoil accolmanuu 1ejaeBoil ypoeHb HbAlc
s OonpimHcTBa manueHToB ¢ I[ITC/ gomkeH OBITH
< 7,0%. CormacHo pexomenmarusm KDIGO menesoi
yposenbs HbA 1 ¢ i perunuenToB nouku — 7—7,5%, y4au-
ThIBast OoJiee BHICOKUU PHCK Tumormukemun. M3-3a pac-
MIPOCTPAHEHHOCTH HEIOCTOBEPHBIX PE3yNIbTaToOB Ha (hOHE
aHEMUH B TEUCHUE TIEPBOTO T0JIa TIOCTIEe TPAHCIUIAaHTAIUN
ypoBeHb HbA1lc He MOXeT ObITh €IMHCTBEHHBIM MTOKa3a-
TeJIeM a/IeKBaTHOW OIICHKM KOMIIEHCAIMU YIJIEBOAHOTO
oOMeHa; manueHTaM HeoOXOMMO MPOBOIUTH JUHAMUYE-
CKH CAMOKOHTPOJTb TIMKEMHU: IICJICBbIC 3HAYCHUS TITIO-
KO3BbI IJ1a3Mbl HaTOMIAK < 7,0 MMOJIB/J, yepe3 2 Jaca Io-
cre enpl < 9,0, MMOJIB/II.

B P® nocTynHBI OEBATH KIIACCOB CaxapOCHMKaIO-
mux npenapatoB [18]. YacTh manueHToOB YCHENHO J0-
CTUTACT IIEJICBBIX 3HAYCHUN TIIMKEMHUM Ha TEparuu Iie-
POpaJIbHBIMU CaxapOCHIDKAIOUIMMHU TperapaTamu, Apy-
rue — Ha UX KOMOMHAIKU ¢ nHCynuHOM. [Ipu HeBO3MOXK-
HOCTU TMPUMEHEHUSI MEePOPATBLHOM CaXxapOCHMKAIOIICH
Teparuu MPOBOIUTCS 0a3uc-00II0CHasT MHCYJIMHOTEpa-
nus. BeiOop mperapara 3aBUCUT OT MHOXECTBa (haKTo-
POB: caxapocHmKaromeid 3QQPEeKTUBHOCTH, CEPACYHO-
COCYIMCTOM 0€30MacHOCTH, BO3MOKHOCTH MPUMEHEHUS

npemnapara npyd CHUKEHUU (DYHKIMU TOYEK, PUCKA TH-
MOTTIMKEeMHUU U OpyTuX. II0CKOIbKYy OCHOBY MMMYHOCY-
MIPECCUBHOM TEparui COCTABIAIOT MPENapaThl ¢ Y3KUM
TepareBTUYECKUM OKHOM, MPH HA3HAYEHUM JOIOIHU-
TEJbHBIX JIEKAPCTBEHHBIX CPENCTB KpailHe Ba)KHO y4H-
THIBaTh MX METa0OJIM3M 4Yepe3 CHCTEMY IIMTOXPOMOB.
Hasnauenue npenaparoB, KOTOpble METaO0OIU3UPYIOTCS
CYP 3A4, HexxenarenbHo, TaK Kak 3TO MOXKET OTpedo-
BaTb KOPPEKUUHU J03bI UMMYHOCYIPECCUBHBIX CPEICTB
[33]. BepositHo, Tepanepruyeckas takTuka rpu [TTCJ]
JIOJDKHA PA3fIM4aThCsl B 3aBUCUMOCTH OT TPaHCIUIAHTH-
poBaHHOrO oprasa [5].

MetdopMuH — mpenapar NepBOd JHMHUU Tepanuu
CH 2 tuna, nogaBIsAIOUINIA [TIOKOHEOT€HEe3 W TOBbIIIA-
IOUIMH YTUIM3ALKIO TIIFOKO3bl MBIIIIIAMHU 32 CYET CHU-
JKEHU WHCYJIMHOpe3UCTeHTHOCcTH. Hecmorpst Ha 3¢-
(hexTuBHOCTH U 6€30MaCHOCTH B OOLIEH MOMyIALUH, Ha-
IUYMe IIeHOTponHbIX 3((EeKToB, ero NpuMEeHEHHe
npu [ITC/] umeeT psig OTHOCUTENBHBIX OTPaHUYCHUH,
omnucaHHbIX Bbie [5]. Tem He MeHee NpUMEHEHHUE
MeT(POPMHUHA y PELUNHUEHTOB MOYKH HE CHHUYKAET BbI-
JKUBAaeMOCTh MAIlIEHTOB U TpaHCIUIaHTaTa [34], oqHaKo
JAHHBIX O 0€30MaCHOCTH MPUMEHEHHUS Y PELUIIUEHTOB
JIpyrux opraHoB HeT. [IpuMmenenune metdopmuHa B nep-
BBII IO/ MOCJe TPAHCIUIAHTAIUH TIOYKH Y PEUUITHEHTOB
¢ mperpaHciUianTauuoHHbIM CJI ObUIO acCOIMUPOBAHO
CO 3HAYUTETHHO 0OJee HU3KUM YpOBHEM OOIIeH, OH-
KOJIOTHYECKOH M WH(MEKUIUOHHOW CMEPTHOCTH, a TaK-
K€ C HEe3HAYMTEJbHBIM CHHUKEHHEM YacTOTHI Cepled-
HO-COCYIHMCTOM CMEPTHOCTH, OCTPOrO OTTOPXKEHUS
u aucynkuuu Hedporpanciuiantara [35]. B ombitax
Ha XHUBOTHBIX MET(HOPMUH MOAABIISIT aoNTo3 -KIETOK
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TIOKETYIOYHON >KeNe3bl, WHAYNHPOBAHHBIH HMMYHO-
cynpeccuBHON Tepanueit [36]. Lluroxpom CYP 3A4
HE yJ4acTByeT B MeTabonm3Me MeTdopmuna [33].

MexaHn3M IOEUCTBUS THA30IUAWHINOHOB OCHOBAaH
Ha TTOBBIIICHIH YyBCTBUTEIFHOCTH K MHCYNUHY. [1o pe-
3yABTaTaM HEOOIBIINX UCCICIOBAaHNH, THA30INANHANO-
HBI 0€30T1aCHEI IPH IPUMEHEHIH Y PEIUTIHEHTOB ITOYKH
U HEe TPeOYIOT KOPPEKIMH 103 HUMMYHOCYIIPECCUBHOM
tepanuu [36]. B T0 ke BpeMs y THa30JUANHANOHOB €CTh
moOOYHBIE JIEHCTBHS, KOTOPbIE MOTYT OBITh KpaiiHe He-
JKETIATeNBHBl Y PEUIIEHTOB CONUAHBIX OPTaHOB: YCH-
JieHHe peaOdcopOIuK HATPUST MOXKET MIPUBOIUTH K OTEY-
HOMY CHHIPOMY U CEpACYHON HETOCTaTOYHOCTH (OCO-
OCHHO y PEIUIHEHTOB CEP/IIa).

[Mpenaparsl  Cyab(QOHUIMOYCBHHEL CTHMYIUPYIOT
DJTFOKO30HE3aBICUMYIO CEKpeluio HHCynmuHa. Jlonrue
TOIBI TIpernaparsl CyAb(QOHUIMOUYCBHHBI MPUMEHSIIHCH
qurst nedennst [TTCJI, HecMOTpst Ha TO YTO MCCIIEIOBAHUNA
0 OIICHKE MX 0e30MacHOCTH U 3(PPEKTUBHOCTH B ATOM
Tpylne ManueHTOB NPAKTHYSCKH HE IPOBOIIIIOCE.
DTOT KJIacC TpenaparoB oOecrevrnBaeT dPQPEKTHUBHBIN
KOHTpOIIb THKeMu#, HO ux npumeHeHue npu [ITC]]
OTPaHWYCHO IO PANY NPHYUH: PUCK Pa3BUTHS THUIIO-
DIMKEMHH, OCOOECHHO TPH TOYEYHOH HEJOCTAaTOYHOCTU
U TIpU ICHEPBUPOBAHHOM CEpPIIIC, U YBEINICHUE MACCHI
tena [16]. [MKBUIOH MeTaOOoNIU3HPYETCS C y4acTHEM
CYP 3A4, B cBs3U C 4eM HE PEKOMEH/IOBAH ISl TIpUMe-
HEHHS BMECTE C UMMYHOCYIIPECCHBHBIMH TIpETIapaTaMHu,
KOHIICHTpAIHS ITHOCHKaMAA TIOBBIIIACTCS TIPU TIPHMe-
HEHAU BMECTE C IIMKJIOCIOPHHOM A, OCTaJbHBIC TIpel-
CTaBUTENM KJIacCa BCTYHAIOT B MEXKJIEKApCTBEHHBIC
B3aUMOJICHCTBHUS C TPUMETOIPHMOM, METPOHHUIA30JI0M
U (IyKaHa30JI0OM, YacTO MPUMEHSEMBIM IIOCIIE TpaHC-
ianTanuu [34].

Imuanapl (HaTCIMHUA W pENarIuHUA), KOTOpHIC
TaKXe OTHOCSTCA K IperaparaM, CTUMYIHPYIOIINM Ce-
KPEUHWIoO MHCYJINHA, BBUIY Oojiee KOPOTKOH IPOIOIDKHU-
TEIFHOCTH JEHCTBUS 1 MEHBIIIETO PHCKA THIOTIINKEMHN
MOTYT OBITh MpenaparaMu Beioopa y naruentos ¢ [ITC/]
Y CHYDKEHHOH (yHKIMel modek. HecMoTpst Ha To 4TO 062
MPEICTAaBUTEIST KJlacca YacTHYHO METaOOIU3UPYIOTCS
¢ yuactueM CYP 3A4, B HEOOJBIIIOM PETPOCTICKTHBHOM
HCCIICNOBAaHUN PENArIMHUA 1T0Ka3ajl YMEPEHHYIO caxa-
POCHIDKAIONIYIO 3 (EKTHBHOCTh y PEIUITMESHTOB TIOYKH
0e3 HEOOXOMMMOCTH KOPPEKIMH 03 WMMYHOCYIpec-
cuBHOM Tepanuu [37].

[Ipenaparer u3 rpynner u/ll1l1-4 momaBmstoT nmei-
cTBUE (pepMeHTa, METa0OIH3UPYIOMIETO TITFOKAroHOIo-
IOOHBIA menTua 1-ro THma, ¥ TeM CaMbIM OIIOCPEINo-
BAaHHO CTHMYNHPYIOT TIIFOKO303aBUCHMYIO CEKPEITHIO
uHCynnHa. braromapsi HHU3KOMY PHCKY THIOTIHKEMHH,
HEWTpaJbHOMY BIUSHHIO HA BEC M BO3MOXXHOCTH IIPHU-
MEHEHHS NPY CHWXKEHUU (QyHKIuU nouek u/I111-4 sB-
JISTIOTCS TIEPCTIEKTUBHBIM KitaccoM utst medenust [TTCII.
B xpynHomacmTaOHbBIX uccienoBanmsx EXAMINE,
TECOS, CARMELINA mnpencraButenn Kjacca — CH-
TanINITHH, aJONUITHH, THHATIUITAH — TONTBEPANIN

CepAEYHO-COCYNUCTYTO O€30MacHOCTh y manueHToB ¢ C/
2-ro tuma. [To pe3ynbraram KJIMHIYECKUX HCCIIETOBAHNH
BIJIJATVIAINITHH U CHUTATIIMIITHH MOTYT OBITH PEKOMEH-
JOBaHBI B KauecTBe 0e30MacCHON Tepamuy sl PeLUIIH-
enroB nouku ¢ [ITCJ [38—41]; a BWIOarIunTaH — e1Ie
Y JUTS TIAIMEHTOB TOCJe TPAaHCIUTAaHTanuu cepaua [42].

ATOHHCTHI PENeNnTOpOB IIIOKAarOHONOAO0OHOTO ITen-
THAa 1-TO THIIA HAPSMYIO CTUMYIUPYIOT TIIIOKO303aBH-
CHUMYIO CEKPEUHIO MHCYIMHA B-KIIeTKaMU W TOAABIISIOT
M30BITOYHYIO BBIPA0OTKY IITIOKAroHa, MIPAIOIIYI0 BaXK-
Hyto ponb B maroreneze I[ITCJ [37, 43, 44]. Tepanus
ATOHUCTAaMH PEIETITOPOB COMPOBOKAACTCS CHIDKCHHEM
BECa M aCCOIMUPOBAHA C HU3KUM PHCKOM THTIOTINKEMHAH.
OnHaKo U3-3a TaKHX MOOOYHBIX APPEKTOB, KaK TONTHOTA
U PBOTA, a TAKXKE YBEIUUCHHE BPEMEHH OIOPOKHEHUS
JKETTyIKa, BO3HUKAIOT OIACEHHSI OTHOCUTEIFHO BIUSHIS
ATOTO KJIacca TPerapaToB HA (PapMaKOKHHETHKY HMMY-
HOCYTIpeCCaHTOB. B HacTosimiee BpeMs ecTh JINIIb eau-
HUYHBIC KIMHUYECKUE HAOMIOACHUS: NMPHUMEHEHHE JIH-
parIyTHIa B TEUCHHE 3 HEENb Y PCHUIHEHTOB IOYKU
HE BJIFSUIO HA YPOBEHb TaKpoOJIMMyca B KpoBH [45].

MexaHHu3M JCHCTBUS MHTHOUTOPOB HATPUI-TITFOKO3-
HOTO KOTPaHCHOpTepa 2-TO THIIA OCHOBAaH Ha IO/aBIIe-
HUU peabCcopOIK TIIFOKO3BI B IMOYKAX, YTO MPHUBOIUT
K TIIOKO3ypHUH W WHCYJIMHHE3aBUCHMOMY CHIKEHHIO
mmkemud. [Ipu npumenennu s tepanuu CI 2 wHTH-
OHUTOPHI HATPHU-TIIIOKO3HOTO KOTPaHCIIOpTepa 2-To THIIA
CIOCOOCTBYIOT CHIDKCHHUIO Beca, a HEKOTOPEIE IpecTa-
BUTEJIH KJIacca CHIKAIOT CePIeUYHO-COCYIUCTYIO CMEpPT-
HOCTh M IPOTPECCHPOBAHHE IOUYCTHOH HEIOCTATOUHO-
CTH [46, 47]. laHHBIC 0 6€30MMaCHOCTH U 3PPEKTHBHOCTH
[penaparoB y PeNUIHEHTOB COJHIHBIX OPTraHOB OCTa-
IOTCSl HEJ0CTaTOUYHBIMU. B cepun cimydaeB (7 mammeH-
TOB) AMHIArTU(IO3UH ObLT Oe30TaceH MpH JT00aBICHUN
K CaXxapoCHIKAIONICH Tepalii y PEIUITHCHTOB ITOYKH CO
CTaOMIIBPHO (PYHKITMOHUPYIOIIMM TpaHCIUIaHTaToM [47].
[To 3akirOoueHNIO aBTOPOB JPYTOW CEpUH CIIydaes, d¢-
(EKTUBHOCTh U 0E30MaCHOCTh NMPUMEHEHHUS KaHarTuQ-
no3uHa y naruenToB ¢ [ITCJI conoctaBuma ¢ TAKOBBIMHA
y marmmentoB C/] 2 tuma [48], a uepe3 ron mocne Havda-
Jla Tepanuy SMIArAGIO3HHOM Y PEIUITUEHTOB CepALa
¢ [ITC]] nabnronanoch 3HaYMMOE CHHYKEHHE MacChl Tella
¥ yMEHBIIICHNE 035l (PypOCEMHUIa IT0 CPAaBHEHUIO ¢ KOH-
TPONBHOM rpymmoii [49].

ME)KD,I/ICLI,VII'IJ'IVIHAPHbIVI nogxon

K BEQEHWNIO NAUMEHTOB

MOCJE TPAHCIMNAHTALUN

[lepecagka commmHOTO OpraHa MOApa3yMeBaeT TO-
JKU3HEHHOE HAONIOJICHWE B  TPAHCIUIAHTAITHOHHOM
LEHTPE MYJIBTUAUCUUIUIMHAPHON KOMaHIOM, BKIIOYa-
IOMEed TIOMUMO XHPYPrOB-TPAHCIIAHTOIOTOB TaKKe
Bpadeil — He(POIIOTroB, SHJOKPHUHOIOTOB, KapIHOJIOTOB,
peabHIIMTONIOTOB B TICHXOTepareBToB. Takol moaxos mo-
3BOJISIET KOJUIETHAJIHHO PEIIaTh BO3HHUKAIOIINE KITHMHH-
YecKHe TPYIHOCTH M oOecrieunBaeT Oojiee MHIMBHIya-
JTU3UPOBAHHBIN TTOAX0M. EcTecTBeHHO, MAI[MEHTHI TTOCIIE
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TPaHCIDIAHTAIIUN OOpaIlaloTCsd 32 MEAMIMHCKOH TI0-
MOIIBIO U B JICUCOHBIC YUPESIKIACHUS IO MECTY JKUTEIb-
CTBa, YTO OOYCIIaBIMBAaET HEOOXOAUMOCTH TOBBIIICHHS
OCBEJIOMJIEHHOCTH Bpadeil pa3Iu4YHbIX CHEUATIbHOCTEN
00 0COOEHHOCTSX BEIECHUS TAKUX IAILIUEHTOB U BO3MOXK-
HBIX OCIIOKHEHUWSAX TpaHcIutantanuu, Bkmodas [TTCI.
OnTuManbHas CHCTEMa BEJICHHUS MAIlHEHTOB 3aKJII04a-
€TCs B BO3MOXKHOCTH B3aUMOJCHCTBHUSI TpaHCILIAHTa-
IIMOHHOTO TIEHTpa C aMOYJIaTOPHBIMU MEIUIIMHCKAMHU
VUPEXKACHUSIMA ¥ OpPTaHAMU COIMATBHON MONICPIKKH,
BKJIFOYast OOMEH JAaHHBIMU U, IT0 BO3MOKHOCTH, TEJIEME-
JTUIAHCKHAE KOHCYIbTAIH [4].

OCO0CHHO Ba)kKe€H KOMaHIHBIN TIOAXON y MallieHTOB
¢ [ITCH, nns KOTOPBIX TOMUMO JOCTIKEHUS TEIEBBIX
3HaYEHUH TIMKEMHU BaXHO KOHTPOIIMPOBATH ApPYyTHE
(bakTOpBI pUCKa CEPIACUHO-COCYAMCTHIX COOBITHI (apTe-
pHaNBHOE JaBlICHHE, TOKA3aTeNd JIUIHMIHOTO CIIEKTPa)
¥ QYHKIIHIO TTOYEK BHE 3aBUCHMOCTH OT TOTO, KaKOH 0Op-
raH ObLI TPAHCIIAHTHPOBAH.
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AHHOTauusa

[pu 3110KaYECTBEHHbBIX OMYXOMAX FOMIOBHOMO MO3ra BEHO3HbIE TPOMBOIMBONNYECKME OCNIOXHEHUS Pa3BUBAKOTCS C YacTo-
Toi 48-200 cnyyaes Ha 1000 YenoBek B rof, Y4TO 3HAYNTENBHO BbILLE, YeM B 0OLLEN NONyNsLum.

Onucanue cnyyas. Y nauneHTku 17 neT npoBeLeHO XMPYpruyeckoe neyYeHne aHannactTMyeckon acTpoLMTOMbI, nyveBas
Tepanus, XummoTepanus (TeMo3onoMua, puHoTekaH, 6eeaumsymab), HasHauancs gekcameTasoH. B 20 neT passuncs pe-
Uuame onyxonu, noTpeboBaBLLUMIA NPOBEAEHNS XUMUOTEPANWK, COCTOSHE OCROXHMIOCH pasBuTMEM TPOMOO03a ryB6oKMxX
BEH HWXKHUX KOHeYHocTel. Tepanus puBapokcabaHom B fo3e 20 Mr/CyTku B TeyeHue 2,5 Mecsila ¢ nocneaytoLmm nepe-
BOZIOM Ha dHOKCanapuH B Ao3e 60 Mr/CyTku okasanach HeadhheKTUBHON. YBenu4eHne 403bl aHokcanapuHa o 160 mr/cyT.
COMPOBOXAANoCh YaCTUYHON pekaHanu3auuen Tpomba, ogHako pa3suncs TpoMb0o3 NOBEPXHOCTHBIX BEH Hor. KoMbBuHMpo-
BaHHas Tepanus SHOKCanapwuHOM 1 BapdapuHOM npuBena K AanbHenLlen pekaHanuaauyum Tpom6os rnybokux 1 nosepx-
HOCTHbIX BEH HIKHWUX KOHEYHOCTEN.

O6cyxaeHue. B cnyyasx neyeHnst BEHO3HbIX TPOMBOIMOONNYECKUX OCNOXHEHWI, aCCOLMMPOBAHHBIX CO 3MOKAYECTBEH-
HbIM 0Bpa3oBaHWEM, PE3UCTEHTHBIX K MOHOTEPANUM HU3KOMONEKYNAPHBIM renapuHoM, BO3MOXHO NPOBEAEHNE KypCOBOM
KOMOMHMPOBAHHOM Tepanuu C aHTaroHUcTamn ButamuHa K. Mpu peLmamBrpytoLLem TeYeHnn OHKonornyeckoro 3abonesa-
HWS ONCaHHbIE MPOTOKOIbI MOTYT OKa3aTbCs Mano3eKTUBHLIMM.

KntoueBble cnoBa: aHannacTuyeckas acTpoLUTOMa; puBapoKcabaH; SHOKCaNapuH; aHTUKOArynsiHTbl; HU3KOMONEKynsp-
HbI renapuH; BapdapuH; XMMnUonyyesas Tepanisi; TPOM603 riy6oKMX BEH HIKHUX KOHEYHOCTEN

Py6puku MeSH:

YENOBEK

XEHCKIN

OMNCAHWE CJTYYAEB

ACTPOLWNTOMA - TEPAIMNA

ACTPOLNTOMA - OCITOXHEHUA

TPOMBO3 BEHO3HbIN - TEPAMNKA

TPOMBO3 BEHO3HbIV — 3TMONOr s

KOHEYHOCTb HWKHAA — KFOBOCHABXEHWE

KOMBMHWPOBAHHOE NEYEEHOE BO3ENCTBME

Onsa uutuposanus: Maenosa M.I., Ameprynos U.W., Nuxogen H.B., Kypkuna W.A., TnunkuHa U.B., Kenyakosa O.I'., 'u-
napos M.IO. Mpobnembl npodhunakTukyu u neveHns TPoMO603IMBONMYECKNX OCNIOKHEHWUA Y NaLMEHTa C aHaNnacTUYeCcKom
acTpoLMTOMOW: OnucaHue KnuHdeckoro criyyas. CeyeHoBckui BecTHuK. 2021; 12(1): 74-82. hitps://doi.org/10.47093/2218-
7332.2021.12.1.74-82
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thromboembolism in a patient with anaplastic
astrocytoma: a case report
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Abstract

Venous thromboembolism occurs in 48-200 out of 1,000 patients with brain cancer per year, which is significantly more
frequent than in general population.

Case report. A female patient had surgical treatment of anaplastic astrocytoma following radiotherapy and chemotherapy
(temozolomide, irinotecan, bevacizumab) at the age of 17 years old. She also received dexamethasone. At the age of 20
years, she developed cancer recurrence, that required chemotherapy. After chemotherapy had been initiated, the patient
developed deep vein thrombosis of the legs. Rivaroxaban 20 mg/d for 2.5 months with the subsequent switch to enoxaparin
60 mg/d showed no recanalization. Enoxaparin dose increasing up to 160 mg/d demonstrated incomplete recanalization,
however, superficial venous thrombosis of the legs developed. Combination therapy with enoxaparin plus warfarin resulted
in further deep and superficial veins recanalization.

Discussion. In cancer-associated venous thromboembolism that is resistant to low molecular weight heparin monotherapy,
short-term combination therapy with low molecular weight heparin and vitamin K antagonists can be considered. However,
in recurrent cancer standard treatment protocols can be ineffective.

Keywords: anaplastic astrocytoma; rivaroxaban; enoxaparin; anticoagulants; low molecular weight heparin; warfarin;
chemoradiation therapy; deep vein thrombosis
MeSH terms:

HUMAN

FEMALE

CASE REPORT

ASTROCYTOMA - THERAPY
ASTROCYTOMA — COMPLICATIONS
THROMBOSIS VENOUS - THERAPY
THROMBOSIS VENOUS - ETIOLOGY
EXTREMITY - BLOOD SUPPLY

COMBINED MODALITY THERAPY
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CnK1COoK COKpaLLeHMWiA:

BTOO - BeHO3HblE TPOMBO3IMOONMYECKINE OCTIOXHEHMS
MHO - mexayHapogHoe HopMan3oBaHHOe OTHOLLEHNE
HMI™ — HU3KOMONEKYNSPHBIN renapuH

MOAK — npsiMble oparbHble aHTUKOArynsaHTbI

I'mioma — omHa w3 HamboJee pacnpoCTPaHEHHBIX
(35,5%) mepBUYHBIX OIyXOJIeH IEHTPAJIHHON HEPBHOM
CHCTEMBI. AHAIUTACTHYECKas acCTPOIMTOMAa OTHOCHT-
Cs K IVIMOMaM BBICOKOW CTENECHH 3JI0KaYeCTBCHHOCTH
(Grade 3, BO3 2016 r.) [1]. Ee pacnpocTpaHeHHOCTH
CpeIu B3pOCIIOro HacelleHUs cocTaBisieT 7% OT Bcex
MEPBUYHBIX OITyXOJICH TOJOBHOTO Mo3ra', a S5-meTHss
BBDKHBAeMOCTh He mpeBbimaeT 50% [2].

[Tocie xupyprudeckoil pe3eKIMN W JTy4EeBOH Tepa-
IIMH OITyXOJICH TOJIOBHOTO MO3Ta B OTIAIICHHOM IIEPHOIIE
y 40-100% nanueHToB pa3BUBaeTCs TUIOMUTYUTAPU3M.
[Tpu cymmapnoit ouaroBoit no3e (COJl) 18—40 I'p gyame
HaOJF0IaeTCS M30JIMPOBAHHBIN IE(UITUT COMATOTPOITHO-
TO TOPMOHA, Pa3BUBAIOIINICS B cpeiHEeM uepe3 2,6 rona
nociie poBeaeHHoro NeueHus. J1o3er 6onee 40 I'p BoI-
3BIBAIOT MHOKECTBEHHYIO HEIOCTaTOYHOCTH TOPMOHOB
ageHorumnodwusa, mpu 3ToM Hambosiee ycToldrnBa K 00-
nydeHHro TupeoTponHas GyHkums [3, 4]. Ceszb aedu-
IIUTa TOPMOHOB U BEHO3HBIX TPOMOOIMOOIUIECKHUX OC-
noxuaenuit (BTOO) B nmuteparype He onmucaHa, OJHAKO
Ha3HA4YCHHE psia ICTPOreH-TECTareHHBIX IPErapaToB
JUIL 3aMECTHUTENFHON Tepanmuy THIIOTOHAIN3Ma MOXKET
CIIY’)KUTBH (PaKTOPOM PHCKa BEHO3HOTO TPOMOO03a.

VY Ka)kJ0T0 TPEThEro NalueHTa ¢ ITTHOMaMH pa3BUBa-
ercst BTOO: B 11% ciryuaes uepe3 9—12 mecsues nocie
yCTaHOBIIEHUs quarno3a u B 23% vepes 12—15 mecses
[5]. ®akTopamu pucka SBISIOTCS: JUTHTEIbHAS UMMOOH-
TM3anus, mape3 HIDKHIX KOHEYHOCTEH, HeToTHAsT Pe3eK-
VST M BBICOKAsI CTETIEHB 3JI0KaueCTBEHHOCTH 00pa3oBa-
HUSI C BBICBOOOXKJICHHEM Ba30aKTHBHBIX KOMIIOHEHTOB,
pasMep OmyxoiHu >5 cM, PeHUANBUpYIOIICE TEUCHUE,

COL[ - cymmapHas ovarosast 4osa

CC[l — cTeponaHbIit caxapHbln uabet

TIBHK — Tpom603 rnyBokux BEH HUKHUX KOHEYHOCTEN
Y3[IC — ynbTpa3sBykoBOe AyNNEKCHOE CkaHUPOBaHWe

xumuotepanus [6, 7], mydeBas Tepamus, TIIOKOKOPTH-
KOW/BI, TapreTHas Tepamnus HHTHONTOPOM BacKyJso-
sHporenuansHoro ¢akropa pocra (VEGF — vascular
endothelial growth factor) — GeBanmzymabom, a Takke
A (Il) w AB (IV) rpymmst kpoBH [5, 8]. JledeHne BKIto-
JaeT Ha3HAUCHWE AHTUKOATYIITHTHOW Tepamuu, MpoBe-
JIEHUE AIIaCTUYHON KOMIIPECCUM HM)KHUX KOHEYHOCTEH,
a TakKe, [0 BOZMOKHOCTH, IPEPHIBaHIE JIEKAPCTBEHHOMH
MPOTHUBOOITYXOJIEBOH TEPATNH A0 UCUC3HOBEHUS KIIMHH-
yeckH 3HaYuMBbIX nposisieruit BTOO [6, 7, 9].

Benenue mamueHTOB mocie XUPYPrHUECKOM pes3ek-
UM OIyXOJeW TONIOBHOTO MO3Ta MOXET HOTpeOoBaTh
OITHOBPEMCHHOTO PELICHUS HECKOJBKUX KIMHHYICCKUX
3a7ad4, BKJIIOYAsi KOPPEKIMIO SHIOKPHHHBIX HAPYIICHUN
n neuenne BTDO, uro gemMoHCTpHUpyeT MpencTaBiIeH-
HBIM HAMH CITy4ai.

ONMUCAHUE CITYYAA

JeBymke 17 mer mpoBeneHa pe3eKIUs OIIyXOJIH
cpenunx otaenoB Il xemymouka; rucTonornueckoe 3a-
KIIIOUeHUe — aHariactuieckas acrporuroma (Ki-67 —
10-12%). Ilonydana XMMHOTEpANUIO TEMO30JOMUIOM
B TeueHne 11 MecsleB M KpaHHAbHOE OONydYeHUE:
CO/1 - 60 I'p (puc.).

Coyctsa 2 roma (2018 r.) 1o JgaHHBIM TO3UTPOHHO-
SMUCCHOHHON ToMOrpaduu, COBMEIIEHHONH ¢ KOMIIbIO-
TEpHOI ToMoTpadueil ¢ METHOHUHOM, OTMEUYCHO YBEIIH-
YeHHe HaKOIUICHHUS paguodapMIipenapara B 30HE OITy-
xomu. IIpoBeneHa cTepeoTakcHuecKas JTydeBast Teparms:
CO/1 30 I'p, xotopas He nana 3dekra; HadaTa XUMHO-
Teparusi HPUHOTCKAHOM B COUYETAaHUM ¢ OeBaM3yMadoM.

! http://cr.rosminzdrav.ru/recomend/578 1
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Yepes MecsI] OSBUIIACH OOJIb W OTEK TOJICHEH ¥ CTOII.
[o pesynbraTtam ymeTpa3ByKOBOTO AYIUICKCHOTO CKAaHH-
posanus (Y3/IC) mnarHoCTHPOBaH OKKITFO3HBHBIN TPOM-
003 Trybokux BeH HmxkHHX KoHeyHoctei (TI'BHK).
XumuoTrepanus IpeKpamieHa, Ha3HAYeH pPHBapOKCa-
O0an 20 Mr/CyT., KOTOpBHIM NpHHAMANa B TeueHHWe 2,5
mec. C Havasa Hos0ps 2018 T. B CBSI3U C OTCYTCTBH-
eM addekTa puBapokcabaH 3aMEHEH Ha DHOKCAapuH
60 mr/cyT. (puc. 1).

[To moBoxmy MOCTITy4eBOrO OTeKa MO3Tra Ha3zHavaJCs
JeKCaMeTa30H § MI/CyT, Ha TPEThEM MecsIle IpreMa Ko-
TOPOTO MOSBIIIUCH MPU3HAKH STPOTCHHOTO TUIIEPKOPTH-
HM3Ma U AUAarHOCTUPOBAH CTEPOUIHBIN CaXxapHBIN aAua-
oer (CCH), pexomenmoBana nueta. [locne Havana Xu-
MHOJIYYEBON TEpaluy pa3BIIach BTOPHYHAS aMEHOpes,
3aMEeCTHTENFHAs Teparus He TIPOBOMIIACE.

B Hos16pe 2018 1. (Bo3pact 20 5eT) Ui KOPPEKIMH
CCJl m uckmoYeHHs] THIIOMUTYHWTAapU3Ma HaIpaBlieHa
B KJIMHHUKY SHIOKPUHOJIOTHH YHUBEPCUTETCKOW KIIMHH-
yeckort 00mpHUIEI No 2 CeueHOBCKOTO YHHUBEPCHUTETA.

[Ipr mocTymneHWH >kanoBajack Ha BBIPAKCHHYIO
c11aboCTh, COHJIMBOCTD, OTCYTCTBHE MEHCTpYAIlHid, OTe-
KU HOT, OTpaHUYCHHE JABMKEHUN B JIEBOW pyKe M HOTE,
TOJIOBOKPY’KEHHE, TBOCHUE B Tia3ax. CeMelWHbI aHaM-
HE3: 0TIl MAlHeHTKN CKOPOIOCTIDKHO CKOHYAJICS B BO3-
pacte 39 net, npuYMHA HE H3BECTHA.

OOBEKTHBHO: 00IIIee COCTOSHUE TshKeNoe, pocT 173
cM, Bec 79 K1, HHICKC Macchl Tea 26,4 kr/m>. barposbie

MEXONCUUMIITMHAPHBIE NMPOBNEMBI

CTPUH Ha TepenHel W OOKOBOH TOBEPXHOCTH YKHBO-
Ta, MaTPOHU3M, THUPCYTU3M. 110IKOKHO-KUPOBOH CIOM
pa3BUT W30BITOYHO, pacIpeiesieH MO [eHTPUIICTAIbHO-
My THITY, OTeKH rosieneit u crom, AJl 110/70 MM prt. cT.,
nynsc 90 B muHyTy. HeBpomormueckuii craryc: orpa-
HUYEHHE JBIDKCHHUS JIEBOTO TIAa3HOTO SOIO0Ka KHAPYKU
Ha 3 MM, IWIUIONHS, IPAaBOCTOPOHHUH TeMHIIapes3; ca-
MOCTOSITENTbHASL JIBUTATEIIFHAS aKTHBHOCTH OTpaHIUCHA,
MIepeIBUTAETCSI Ha KOJISICKE.

OOmuit aHamu3 KpoBH: remornooud 105 r/m, spu-
tpormtsl 3,0%10'%/71, B ocTagpHOM — 6€3 0COOEHHOCTEH.
buoxnMmuueckunii aHaIu3 KPOBU: aJJaHUHOBAs TPAHCAMMU-
Haza 61 Exn/n, ocrambHble OKazarenn — 0e3 0coOeHHO-
creit. ['pynma kposu A (II), pe3yc-pakTop MOIOKUTETh-
HbIi — Rh(+).

SHAoKpuHoNoruyeckoe obcnengoBaHue

[Tpu MTOCTYTIIICHUN TITUKEMUST HATOIIAK
u nepen exoit: 7,1-9,8 Mmonw/it; yepe3 2 4aca mociie
enpl: 8,2-9,2 mMoinb/n. Hauara wHCYNMMHOTEpanmus mpe-
rmaparaMM CpegHEd MPOAODKUTEIBHOCTU ACHCTBHS
(Xymymua HITX 9 EJI 1 pa3 B meHb yTpom). Ha sTom
(hoHE TIIMKEMUS B TEUCHUE JTHS JOCTHUIIIA IIEJICBBIX 3HA-
YeHHi: oT 6,5 10 9,0 MMOIIB/II.

JlrnarHocTHpOBaH BTOPHWYHBIA THIOTOHAIHM3M: aMe-
HODEsI, CHIDKEHUE YPOBHS TIOTENHU3NPYIOMIET0 TOPMOHA
MIPY HU3KO-HOPMAJIBHBIX MTOKa3aTeNsIX 00IIero dCTpaIn-
oJia ¥ (OITMKYIIOCTHMYITHPYFOIIETO TOPMOHA, BEISIBIICHA

AHanacTuyeckas
acTpouuToMa
Anaplastic astrocytoma

ITepBuunas nuarsoctuka Ilporpeccus
Primary diagnostic Progression

Be3 nunamuku
Without growth dynamics

CumnTomb

Symptoms Temnnapes (mmMmoGmm3anms) Hemiplegia (immobilization)

Peseximsa onyxomn
Tumor resection
Jlyueas teparmsi, COJl 60 Gy 30 Gy

Radiation therapy, TD

Irinotecan
Bevacizumab

OnepaTHBHOE JIeueHN e
Operative treatment

Xumnotepanus
Chemotherapy

Temozolomide

IIpekparienne XHUMHOTEPAMK
Chemotherapy discontinuation

CCJ: quera

DHIOKPHHHBIE 0C/I0KHEHHS ‘ SID: Diet

Hucynunorepanus
Insulin therapy

Endocrine complications ‘

Bropuusbiii runoronamsm, CTI-HeA0CTaTO4HOCTD
Secondary hypogonadism, GHD

Benosublii TpoM603 ’

TI'BHK (1ByCTOPOHHHT OKKITIO3HBHBIIA)
DVT (bilateral occlusive)

Venous thromboembolism

AHTHKOAryJ/IIHTHas Tepanus
Anticoagulant therapy

Mar. 2016 Feb. 2018 June 2018

Enoxaparin sodium ’ 60 mg 160 mg 120 mg 180 mg

Aug 2018

Tpom603 OAKOKHON BEHBI CIIPaBa
Rightsaphenous vein thrombosis

01.11.2018 12.11.2018 27.11.2018 05.12.2018 Feb. 2019

PUC. 1. Cxema TeueHuss 0OCHOBHOTO 3a00JI€BaHMs, OCIOKHEHHUH U IPOBOIMMON TEPAITHH.
FIG. 1. Main events associated with oncological disease and its treatment, endocrine and venous thromboembolic complications.

Mpumeyanue: p — eanHuua po3sl 0bnyvequs, COLl — cymmapHas ovaroeas gosa (06nyyenus), CCLl — cteponaHblil caxapHbliii auabet, CTI — coma-

TOTPONHbIN ropMoH, TFBHK — Tpomb03 rny6oknx BEH HKHUX KOHEYHOCTEN.

Note: Gy - radiation dose unit; TD - total dose (of radiation), SID - steroid-induced diabetes, GHD — growth hormone deficiency, DVT — deep vein

thrombosis.
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COMATOTPOITHAS HEAOCTATOYHOCTE: MHCYITNHOIOTOOHBII
(akrop pocra-1 — 102 ar/ma (107-367); comarorpor-
Helid TopMoH <0,2 MME/n (0,2—13). Tlaronoruu muTo-
BUIHOM JKEJIE3HI 10 pe3yabTaraM rOpMOHANBEHOTO U YITb-
TPa3ByKOBOTO MCCIICIOBAHUS HE BHISIBICHO.

O6cnepoBaHMe No NOBoOAY BEHO3HOro Tpom603a

B nens nmoctymnenus mo qanasiM Y 3/]C BeIsIBIIEH CO-
XPaHSIIOMIUICS OKKIIO3UBHBIN aBycTtoponHnii TI'BHK
C pacmpocTpaHeHHEM Ha MIeO(EeMOpPaTbHBIN CETMEHT,
MOSIBJICHHE TpoMOa B Malloi MOJKOKHOM BEHE CIpaBa
(puc. 1). KoHCYnbTHpOBaHa aHTHOXUPYPTOM, 1032 SHOK-
camapuHa yBelm4eHa jo 160 Mr/cyT.

Ha cenpmoil neHb nedeHHs U3MEHEHUM Ha YPOBHE
DIyOOKHMX BEH HE OTMEYANIOCh, TI0 TIOBEPXHOCTHBIM Be-
HaM — OTpuLarelbHas AMHAMHUKA: pa3BUIICAd OKKIIO3UB-
HBIA TPOMOO3 cTBOJIA OOJIBIIION MTOIKOKHOM BEHBI CIICBA.
[TapameTpbl KoaryaorpaMMbl COOTBETCTBOBAJIM HOPMO-
KOATyJISIIUH: aKTUBHPOBAHHOE YAaCTUYHOE TPOMOOILIa-
ctuHOBOE Bpems (otHomeHue) — 0,81 (0,75-1,25), mex-
JlyHapoJHOe Hopmanu3oBaHHoe orHomenne (MHO) —
0,96 (0,90-1,16), dpudpunoren — 3,9 /1 (2—4). YpoBeHb
Jl-mamepa ObuT moBBImeH B 20 pa3. AKTHUBHOCTh €CTe-
CTBEHHBIX aHTHKOAryJIsiHTOB — anTuTpomOuHa III, mpo-
TenHa C ¥ cBOOOTHOTO MPOTEHHA S HAXOIWIIACh B TIpe-
Jenax pedepeHCHBIX 3HAaYCHHH; aHTH-Xa-aKTUBHOCTh
nopbitieHa a0 1,32 ME/mn (0,0-1,0), uto ykasbBaiio
Ha OTCYTCTBHE PE3UCTEHTHOCTH K HH3KOMOJCKYJISIPHO-
My remapuny (HMI).

Eme dgepes nemento mo pesynsratam Y3JIC cymie-
CTBCHHOH JUHAMHUKH TPOMOO3a HE OTMEUCHO. Y YUTHIBAs
OTCYTCTBHE TIOJIHOM peKaHATU3alNy B TCUCHUE IBYX He-
JIeJTb JICYeHMs, Ha 7 JIHEH Ha3HaueHa KOMOWHHPOBAaHHAS
tepanus BaphapuaoM 10 Mr W 3HOKCcamapuHoM 120 mr
¢ nognepxxkoir MHO Ha yposne 2,0-2,5. locturayto
VAyYIOICHHE pEKaHATH3aMUH TIIYOOKHX W IOBEPXHOCT-
HBIX BeH HOT. [lepeBeneHa Ha MOHOTEpaNuio YHOKCAara-
puHOM B j103e 180 Mr B eHsb (puc. 1).

B kadecTtBe npuWYHMHBI HEIPPEKTUBHOCTH Teparvu
paccMaTpuBaNIHACh BPOXKICHHBIE W TNPHOOpETCHHBIC
TpoMOopmHK. AHTHGOCHOTUIHIHBIA CHHIPOM HC-
KIIIOYCH Ha OCHOBAaHUHM WCCIECOOBAHHUS YPOBHSI HM-
MyHon100ymHOB KiaccoB G 1 M (IgG u IgM) x PB2-
IJIMKOIIPOTEHHY U K KapAHOIHITHHY. PexoMeHoBaHO Hc-
ClIeIoBaHUE Ha HanOolee pacpoCTpaHeHHBIE BAPHAHTEI
HACIICJICTBEHHBIX TpoMOodmmuii: mytamuo G20210A
reHa mpoTpoMOuHa, JIeHIeHCKYI0 My Taluio TeHa V dak-
Topa, a Takke nmonumopdusm C677T reHa MeTHIIeHTe-
TparuapodoIaTpEayKTa3kI.

IMocme BBHITHCKH TPOMOO3 pPa3peIIMiICS B TEUCHHE
2 MecstieB Ha GoHe nponokenus Tepard HMI'. B nais-
HEWIeM CBsI3b C MAIMEHTKON ObLIa IMOTepsHA.

OBCYXOEHUE

[IpencrapneHHbI cilydail TIOATBEpXKIaeT HEOOXO-
JUMOCTh MYNBTUANCIHUILUIMHAPHOTO TOAX0Aa K Beae-
HUIO TIAIIUEHTOB, MIEPEHECITNX XUPYPIHUECKOE JICUeHNE

¥ XUMHOITyYEeBYIO TEPAIHIO IO ITOBOLY OITyXOJeH IIeH-
TpaJIbHOW HEpPBHOW cHcTeMbl. Hamu ckoppekTupoBaHa
teparmst CCJl 1 JOCTHTHYTHI yIOBJIETBOPUTEIBHBIE 0~
KazaTely TIMKEMHH, AUATHOCTUPOBAH BTOPHUYHBIN TH-
MIOTOHAJIM3M ¥ COMaTOTPOITHAS! HEAOCTATOYHOCTD; OTHO-
BPEMEHHO C 3THM IPUILIOCH PEIIaTh BOIPOCH JICUCHUS
BT30. PazButre BeHO3HOTO TPOM0OO03a y MpeNCTaBICH-
HOH TaITMeHTKH MOIJIO OBITH CJIEACTBHEM KaK Iporpec-
CHPOBAHHUA CaMOU OIyXOJH, KJIETKH KOTOPOW BBIAEISIOT
BBICOKOAKTUBHBIA TPOMOOIIIACTHH [5], Tak WU JASHCTBHUS
JpyTUX (aKTOPOB: TydeBOU TepaIvH, BBI3BIBAIOIICH TT0-
BpeXaeHne dHA0TeNnrs cocynoB [10], u qmmurensHOM nM-
MOOWIIM3AINH, COTMPOBOXKIAIONIEHCS 3aMeIeHHEM Be-
HO3HOTO KpoBoToKa. [larmenTsr ¢ rpynmoit kposu A(II)
oOmanaroT Oosiee BBICOKUMH ypoBHSIMH (akTopa (oH
BumteOpanna u dakropa cBepteiBanus VIII, uro Tak-
K€ MOXET CIOocOoOCTBOBaTh TpoMOooOpazoBanuio [11].
HNHrHOuTOpEl  (haKTOPOB pOCTa SHIOTEIHS COCYJIOB,
K KOTOPBIM OTHOCHTCS OeBamnm3ymal, criocOOHBI MOBHI-
I1aTh aKTHBHOCTh TPOMOWHA, YPOBEHb TPOMOOIIIIACTHHA
u ¢akropa GoH BuimeOpanna, KOPTHKOCTEPOUIBI TI0-
BBHIIIAIOT YpoBHU (pakTopoB cBepthiBanus VII, VIII, XI
u ¢pubpuHoreHa [12].

CornacHO [MaHHBIM MeEXIyHApOIHON WHUITMATH-
BBl 0 TpombOo3y u paky (International Initiative on
Thrombosis and Cancer, ITAC) 1 AMepukaHCKOTO 00-
IiecTBa KJIMHUYECKOW oHKojorum (American Society
of Clinical Oncology, ASCO) [7, 9], nepBu4Has mpo-
¢wraktuka BTO0 pexomenyercs nepes] NpoBeIeHHEM
OTIEPaTHBHOTO BMEUIATEILCTBA, IIPH IIPOTPECCHI/PEIn-
IMBE OHKOJOTUYECKOTO 3a00JeBaHMS, TOCIIUTATU3UPO-
BAaHHBIM ITAI[ICHTaM C OTPAaHHYCHHONW MOOMIEHOCTBIO
WIH ¢ HaTMaueM (hakTopoB pucka Tpom0o3a, IS OllCH-
KA KOTOPOTO pa3paboTaHBl CHeNUaNbHBIC IIKalbl, Ha-
npumep mkana Khorana. [Ipu pazsutun Tpom0603a B Ka-
4ecTBE NEPBOM JIMHUM Tepanuu pekoMeHayercs HMI,
He(PaKIIMOHUPOBAHHBIM TemapuH, (OHIAAPHUHYKC,
9MoKcabaH WK puBapokcadaH [9] (puc. 2).

VY Hame#d NanueHTKH TepBHYHAs MPOQUITAKTHKA
BT30 ne nporoaunack. [IpuauMast BO BHUMaHHe (ak-
TOpBI pUcKa (cymMMa 6ainioB 1o 1mkane Khorana >2, jieue-
HUe OeBalM3yMadOM H JEKCaMETa30HOM), ObLIO OBI Iie-
Jecoo0pa3HO paccCMOTPETh €€ TPOBEACHHE Iieper Ha-
4aroM XUMHOTEPAIHHU, YTO, BO3MOXHO, MOIJIO CHHU3HUThH
PUCK pa3BHTHS TPOMOO3a.

AxtuBaropel CYP3A4 u P-rmukomporenna (B ToMm
qucie JeKCaMeTa30H, KOTOPHIH MOoydana IaIlHeHTKa)
MOTYT HOHIDKaTh YPOBEHH HOBBIX HPSMBIX OPaJIbHBIX
anTukoaryistatoB (ITOAK) B mrasme. [loatomy Takas
KOMOWHAIWs HEeXXelaTenbHa WM, TP HEBO3MOKHOCTH
3aMeHBI, TPEIoNaraeT IOBBIIICHHE 03B aHTHKOAry-
nstata [13]. Henmb3st HCKITFOUUTH, YTO B HAIIEM CITydae
3TO SBUJIOCH OMHOW M3 MPUYMH HEIPPEKTHUBHOCTH PH-
BapokcabaHa. Poccuiickoe 00IIecTBO KIMHIUYECKON OH-
konmorun (RUSSCO) pexoMeHayeT HauyWHATH JICUCHUE
TpoM603a ¢ HMI' mnu HepakIMOHUPOBAHHOTO Tera-
puHa Wi (OoHAANApUHYKCa. Y TAIUCHTOB, KOTOpHIC
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oTkasbiBatoTca oT HMI' mnn MMeroT Kk HeMy MPOTUBO-
MoKa3aHusl, mpernaparoM BbIOOpa mMoryT ObITh TTOAK.
[To nmaHHBIM psja WCCIICAOBaHMMA, HX 3(PPEKTUBHOCTH
coroctaBuma ¢ HMI, omHako oHM MOTYT OBITH HCITOJb-
30BaHBI TOJNBKO MIPHU HU3KOM PHCKE KPOBOTCUCHHUS U OT-
CYTCTBHH JIEKAPCTBEHHBIX B3aUMOJCHCTBUI C TEKYIIEH
Tepammueii [6].

Teparnus puBapokcabaHoMm B o3¢ 20 Mr/cyT. B Teue-
HUE 2,5 Mecsna okazanach Hed()(EKTUBHOU B JICUCHUU
TI'BHK. DT0 MOXXHO OOBSACHUTH KakK OIHOBPEMEHHBIM
WCTIONIb30BAaHUEM JIeKCAMETa30Ha, TaK W HeaJeKBaT-
HOCTBIO HA3HAUCHHOW MO3BL: IPH OTCYTCTBHH JIEKap-
CTBEHHBIX B3amMmopekictBuii cormacHo ITAC, ASCO
u RUSSCO pexomenmyemasi HadanbHAs 1032 PUBAPOK-
cabana coctapmseT 30 mr/cyT. [6, 7, 9]. Jlo3a »HOKCa-
napuHa 60 MI/CyTKM TaKXe OKas3allaCh HEJI0CTaTod-
HOW [UIS JICYCHHUS PaK-aCCOIMHPOBAHHOTO TPoM0O03a;

MEXONCUUMIITMHAPHBIE NMPOBNEMBI

pexoMeHyeMas 1o3a — 1 MI/kr kaxaeie 12 yacos [6, 7,
9]. Jl1s Halue# manueHTKy 3Ta 103a cocrtaBuia 160 mr/
CYT., Ha (pOHE ee MPUMEHECHNUS OTMEUeHa HadaabHas peKa-
Hanmu3anus. s yCriieHusl aHTUKOAryISTHTHOTO 3 dex-
Ta IpUMeHeHa KOMOMHUPOBAHHAS TepaIusl BappapuHOM
Y DHOKCAMapUHOM (OOBIYHO TAKOHW PEXXHMM HCIIONB3YETCS
npu niepexoge ¢ HMI' Ha antaronnctsl ButamuHa K),
B TeueHue 7 nmHed [14], B manpHEHmeM — MpoaomKeHa
MOHOTepanus YHOKcarnapuHoM. Takasi TaKTHKa MpUBea
K pa3penieHnto TpoMoo3a.

Hanmume HacnencTBEHHBIX TPOMOODHIHIA OTSHIIH-
aJBHO MOIJIO ycyryouTs Teuenue BTD0. Haubonee ya-
CTBIC IPHOOPETEHHBIE TPOMOO(PHINN OBLTH HCKITIOUYEHEI,
PEKOMEH/IOBAHBI HCCICIOBAaHMS Ha TE€HETHYECKUE II0-
TUMOP(U3MBI (HaKTOPOB CBEPTHIBAHHMS, B TOJB3Y KOTO-
PBIX CBUJETEIBCTBYET CEMEHUHBIN aHAMHE3 — BHE3AIHAs
CMEpPTh OTIIa B MOJIOZAOM BO3pacTe.

* aHTHAHTHOTEHHAs Teparmus / anti-angiogenic

* BTDO B anamuese / venous thromboembolic
complications in anamnesis
* HacieAcTBeHHbIe TpoMOodwnnn / hereditary

* kaBa-OUIBTP (IPH MPOTHBOMOKA3AHHSX
K aHTUKoaryisiHTam) / cava filter
(with contraindications to anticoagulant)
* TPsIMbIC OPAJIbHBIC AHTHKOATYIISTHTHI
(puBapokcabaHn, anokcabdan) / direct oral
anticoagulants (rivaroxaban, edoxaban)

Omnpenenenue N . .
Definition * TpoM003, pa3BUBAIOIIUICS HAa ()OHE OHKOJIIOTHIECKOTO 3a00seBanms / cancer-associated thrombosis
* Cpenu BCeX OHKOJIOTMYECKMX MAIMEeHTOB J0 Hadaia JedeHus / among all cancer patients
before treatment — 5,9%
Yacrora * pak IMOKEeIyI0YHOM XKene3bl / pancreatic cancer — 8,5%
Frequenc * IIIMOMa BBICOKOH CTETEHH 310KadecTBeHHOCTH / high-grade glioma (Grade III-1V) — 7,8%
[15 ql 6] y * pak xerynka / stomach cancer — 6,9%
> * KOJIOpEKTaIbHBIHN pak / colorectal cancer — 6,4%
* THHEKOJOTHYEeCcKui pak / gynecological cancer — 5,5%
* pak Jierkux / lungs’ cancer — 5,1%
» xumuotepamnus / chemotherapy
BAKTODLI * CTajus 3I0Ka4eCTBEHHOTO mpomecca / stage of cancer  therapy
HeKa P * BO3pacT / age
pRisk factors ° 0CTPad uHbekiys / acute infection
* rocnuranu3anus / hospitalisation
* uMMoOmITH3aIys / immobilisation thrombophilia
CuMOTOMBI . ..
Symptoms * orek u 00xb B HOTe / swelling and pain in the leg
Jdnarsos * TpoMO, OOHAPYKEHHBIN O TAHHBIM YIBTPa3ByKOBOTO JIYIUIEKCHOTO CKAHMPOBAHMS /
Diagnosis thrombus detected on duplex ultrasound scan
* ¢onpanapunykc / fondaparinux
* HU3KOMOJEKYISpHEIA remapud / low molecular
Jleuenne . .
Treatment weight heparin
* HedpaKIMOHMPOBaHHKIN renapuH / unfractionated
heparin
IIpornos . . .
Plg)gnosis * BBICOKHH PHCK IOBTOPHOTO TpoM0o03a / high risk of re-thrombosis

PUC. 2. OnkoaccouunpoBaHHbIi TPoMO03 NIyOOKHX U IIOBEPXHOCTHBIX BEH HI)KHUX KOHCYHOCTEH
FIG. 2. Cancer-associated thrombosis of deep and superficial veins of the lower extremities
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INTERDISCIPLINARY PROBLEMS

3AKNIOYEHUE

JleueHne 3II0KaYECTBEHHBIX OIYXOJIEW TOJIOBHOIO
MO3ra COIMPOBOXKIIAETCS PAa3BUTHEM MHOXKECTBEHHBIX
OCJIOKHCHHH, TpPEOYIOMIMX  MYJITHIUCIHILIMHAPHO-
ro nonxoxaa. [Ipu HanMuum y manmenTa, MmoJry4aromiero
MPOTHBOOITYXOJIEBYIO Tepamnui, (HaKTOPOB BBICOKOTO

BKITAQL ABTOPOB

M.T. IlaBnoBa, .. AMepryinoB BHECIH OCHOBHOW BKJIQJ B pa3-
PabOTKy KOHIIETIIIUY CTAaThH, TOATOTOBUIIN TEKCT U COTIIACHBI IIPH-
HATh Ha ce0si OTBETCTBEHHOCTh 32 BCE ACHEKTHI KIMHHUYECKOTO
HabOmonennsa. H.B. Jluxoneit, .A. KypkuHa oCymecTBIsUTH Ha-
OxroieHNE U JIeYeHHE MAIUeHTKH, MOATOTOBHIIN YacTh TEKCTa CTa-
Teu. W.B. IIMHKMHA NOArOTOBHIIA 4AaCTh TEKCTA CTaThH U BHEC-
Jla CyIIeCTBEHHBIH BKiax B Hanmcanue ctateu. O.I JKemynkosa
OCYIIECTBIIsIa HAOMIOAEHNE U JIeUEeHNE MAIINEHTKH 110 OBOLY €€
OCHOBHOTO OHKOJIOTHYECKOTO 3a00/IeBaHNs M BHECTIA CYIECTBEH-
HBIH BKIan B Hanucanue crarbu. M.IO. I'mmspoB ocymecTBisin
HaOIIofeHNe U JIeYeHNe MAlUEeHTKH B TEPAeBTUIECKOM OTIEe-
Huu KB Ne 1 11 BHeC cyniecTBEHHBIN BKJIaJ B HATUCAHUE CTATHH.
Bce aBTOpHI yTBEpAMIN OKOHYATENBHYIO BEPCHIO ITyOIUKAIIUH.
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McnpaeneHusa K ctatbe
«AsonupoBaHHana 6MrteMmnopanbHas remMmmaHonNcusa
y naumeHTa ¢ uHcpekumen COVID-19»

YBaxaeMble yntatenu!

B cTatbe «M3onupoBaHHast brutemnopanbHas remmuaHoncus y naumenta ¢ uHdekumen COVID-19» (XKapkoea M.C., Tuxo-
HoB W.H., Ecbpemosa M.B., Ongoc LW.A., HaguHckas M.KO., Meawkun B.T.), onybnmkoBaHHOM B xypHane «Ce4yeHOBCKUI
BecTHuK» 2020; 11(2): 92-98. https://doi.org/10.47093/2218-7332.2020.11.2.92-98, gonyLueHbl oneyaTtku B HanMcaHum Tep-
MUHa “hemianopsia” Ha cTp. 93.

Bwmecro: Cnepyer unTtath:

B Ha3BaHuM cTaTby
Isolated bitemporal hemianopia in a patient with COVID-19 Isolated bitemporal hemianopsia in a patient with COVID-19
B a6cTpakte

Isolated bitemporal hemianopia as a symptom of optic nerve damage at  Isolated bitemporal hemianopsia as a symptom of optic nerve damage at
the chiasmal level in patients with COVID-19 has not been described yet. the chiasmal level in patients with COVID-19 has not been described yet.

Patient developed bitemporal hemianopia, confirmed by the Donders Patient developed bitemporal hemianopsia, confirmed by the Donders
test, on the second day of hospitalization. test, on the second day of hospitalization.

The most likely cause of bitemporal hemianopia was microthrombotic or ~ The most likely cause of bitemporal hemianopsia was microthrombotic or
inflammatory lesion at the chiasmal level. inflammatory lesion at the chiasmal level.

B knoueBbIX cnoBax

bitemporal hemianopia bitemporal hemianopsia

MCI'IpaBJ'IeHVIFI He NoBNNANM Ha caenaHHbie aBTopamMn BbiBOAbI. MCI'IpaBJ'IeHVIFI ObInn BHECEHbI B OHJ'IaIZH-BepCI/I}O XKypHana.
|_|pI/IHOCVIM N3BUHEHMA 3a NPUYNHEHHbIE Hey,El,O6CTBa.

Mocne BHeceHUs ucnpaBneHuin cTaTbio cneayeT uutupoBathb: )Kapkosa M.C., TuxoHos W.H., Edpemosa W.B., On-
poc W.A., HaguHekas M.KO., UeawkuH B.T. MsonupoBaHHas ButemnopanbHas reMmaHoncus y naumeHta ¢ MHgekumen
COVID-19. CeyeHosckuin BectHuk. 2020; 11(2): 92-98. https://doi.org/10.47093/2218-7332.2020.11.2.92-98. Erratum in:
CeueHosckuin BecTHUK. 2021; 12(1): 83-84. https://doi.org/10.47093/2218-7332.2021.12.1.83-84

Erratum in the article “Isolated bitemporal hemianopsia
in a patient with COVID-19”

Dear Readers!

There were errors in spelling the term “hemianopsia” in the article “Isolated bitemporal hemianopsia in a patient with CO-
VID-19" (Zharkova M.S., Tikhonov I.N., Efremova I.V., Ondos S., Nadinskaia M. Yu., Ivashkin V.T. Isolated bitemporal
hemianopsia in a patient with COVID-19. Sechenov Medical Journal. 2020; 11(2): 92-98. https://doi.org/10.47093/2218-
7332.2020.11.2.92-98.) on the page 93.

Instead of: It should have read:
In the title of the article
Isolated bitemporal hemianopia in a patient with COVID-19 Isolated bitemporal hemianopsia in a patient with COVID-19
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ERRATUM |

In the abstract

Isolated bitemporal hemianopia as a symptom of optic nerve damage at  Isolated bitemporal hemianopsia as a symptom of optic nerve damage at
the chiasmal level in patients with COVID-19 has not been described yet. the chiasmal level in patients with COVID-19 has not been described yet.

Patient developed bitemporal hemianopia, confirmed by the Donders Patient developed bitemporal hemianopsia, confirmed by the Donders
test, on the second day of hospitalization. test, on the second day of hospitalization.

The most likely cause of bitemporal hemianopia was microthrombotic or  The most likely cause of bitemporal hemianopsia was microthrombotic or
inflammatory lesion at the chiasmal level. inflammatory lesion at the chiasmal level.

In the keywords

bitemporal hemianopia bitemporal hemianopsia

The corrections did not affect the authors’ conclusions.
Corrections have been made to the online version of the journal.
We apologize for any inconvenience caused.

After correction, the article should be cited as: Zharkova M.S., Tikhonov |.N., Efremova L.V., Ondos S., Nadinskaia M. Yu.,
Ivashkin V.T. Isolated bitemporal hemianopsia in a patient with COVID-19. Sechenov Medical Journal. 2020; 11(2): 92—
98. https://doi.org/10.47093/2218-7332.2020.11.2.92-98. Erratum in: Sechenov Medical Journal. 2021; 12(1): 83-84.
https://doi.org/10.47093/2218-7332.2021.12.1.83-84
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