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Ienu, 3agauu ¥ TeMaTHKa )XypHaia
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Abstract. Heart failure (HF) is a widespread disease and tends to increase. Despite the possibilities of modern therapy,
the prognosis of patients with HF remains unfavorable. Foreign experience shows that the creation of specialized heart
failure clinics improves the quality of care for patients with HF, reduces the frequency of repeated hospitalizations and death
of patients. The Russian Federation has gained experience in creating such clinics, in particular, in Nizhny Novgorod, Ufa,
St. Petersburg and a number of other cities. The article describes the organization of the work of the Center for HF on the basis
of a multidisciplinary hospital in Moscow in period 01.11.2020—01.12.2022. The database included 2,400 patients hospitalized
due to acute decompensation of chronic HF (ADCHEF). The leading triggers of ADCHF in the studied patient population
were an episode of atrial fibrillation/flutter (37 %), low adherence to treatment (25 %) and uncontrolled hypertension (17 %),
exacerbation of concomitant diseases (11 %), infection (4 %). In 6 % of patients, the leading trigger could not be identified.
The hospital stage included 950 (39.5 %) patients who, in the first 24 hours from the moment of hospitalization, underwent
standard physical, laboratory and instrumental examination, including lung ultrasound, NT—proBNP, liver fibroelastometry,
VEXUS protocol study, bioimpedance analysis of body composition, of which 496 (20.5 %) people passed the same studies at
discharge. In the structure of patients hospitalized with ADCHF who were included in the hospital follow—up stage (n=950),
patients with preserved (HFpEF) 42.5 % (n=404) and reduced ejection fraction (HFrEF) prevailed 36 % (n=342), patients with
a mildly reduced (HFmrEF) ejection fraction were found in 21.5 %. 1,552 (64.5 %) patients refused additional studies and
visits to the CH center, but agreed to outpatient follow—up in the form of telephone contacts. In 370 (15.4 %) patients, contact
was lost after discharge. 240 (10 %) patients actively visit the HF center with a comprehensive assessment of congestion and
correction of therapy at each visit. Conclusion. There are two stages in the treatment of patients with chronic HF. The first stage
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is hospital, the second one is outpatient. It is important not to make omissions in the prescribed drug therapy, which can lead to
a fatal outcome. To this end, it is necessary to introduce a “seamless” model of medical care for patients with chronic HF, when
the patient comes under the supervision of a multidisciplinary team that carries out timely monitoring.

Key words: heart failure, clinic, specialized care
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Introduction

Heart failure (HF) is the main cause of
hospitalization of patients over 65 years of age
worldwide [1, 2] and is characterized by a high
probability of re-hospitalization and death within the
first month after discharge from the hospital. More
than 24 % of patients die within 12 months after
diagnosis, and mortality reaches 50 % in the next
5 years [3]. According to ORACLE-RF research
data, the frequency of repeated hospitalizations for
acute decompensation of chronic HF (ADCHF)
within 1 month after discharge from the hospital is
about ~18—30 %, within 12 months ~69 %-89 % [4,
5], despite all achievements in the treatment of this
pathology. The number of patients hospitalized for
acute heart failure, mainly of the III—IV functional
class, reaches 3 million patients per year according to
the EPOKHA-O-CHEF study [6]. Repeated episodes
of ADCHEF lead to progressive disruption of the heart,
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liver and kidneys, and significantly burden the prognosis
[7—10].

In the Russian Federation, chronic heart
failure (CHF) is widespread among young people.
According to the EPOKHA-CHF study, its frequency
in the group of patients aged 30—39 years was 1.6 %,
in the group of patients aged 40 to 49 years — 9.4 %.
The prevalence of CHF in people aged 50—59 years
increases almost 2 times and is 17 % of cases [11]. The
frequency of CHF among men under 60 years of age
is higher than in women, which may be due to earlier
diagnosis of coronary heart disease [12].

HF is a clinical syndrome characterized by typical
symptoms and signs caused by structural and/or
functional disorders of the heart, leading to a decrease
in cardiac output and/ or an increase in intracardiac
pressure at rest or during exercise. Decompensation
is understood as a rapidly progressive deterioration
of signs and symptoms associated with inadequate
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perfusion of organs and tissues, as well as with fluid
retention in the body in patients with CHF [13-15].

In this regard, one of the main tasks of the
cardiological community is to prevent episodes of
CHF decompensation. However, at present, despite
the success of pharmacological methods of treatment of
CHEF, its prognosis remains unfavorable — about 30 %
of patients die within the first year after diagnosis [16,
17], which leads to a comprehensive approach to the
study of HF syndrome, the need for strict control of
the course of the disease in outpatient patients and the
detection of congestion phenomena. at the prehospital
stage, even in the absence of complaints.

The extremely unfavorable prognosis, low survival
rate and high frequency of repeated hospitalizations
contribute to an increase in the cost of treatment and
rehabilitation of these patients. A significant share of
the annual costs for the treatment of HF is the cost of
the hospital stage of treatment. There is an obvious high
need for the introduction of new approaches, one of
which is the creation of an expert-level clinic to assist
patients with CHF on the basis of existing hospitals,
clinical diagnostic centers and primary health care
institutions.

An important role in this is played, on the one
hand, by improving the quality of medical care and
reducing the mortality of patients in the acute period of

‘_P

Hospital stage

myocardial infarction, on the other hand, by increasing
life expectancy with an increase in the population of
elderly patients who develop HF either for natural
reasons or as late complications of the underlying
disease.

The creation of specialized expert-level centers
providing qualified assistance to this category of
patients, ensuring a “seamless” transition of the
patient from the inpatient to the outpatient stage of
treatment of HF, full titration of doses of drugs with
proven effectiveness in improving the prognosis of
patients with HF, as well as careful monitoring of the
degree of elimination of congestion would optimize
the management of patients with HF and improve their
survival.

One of these clinics is the Heart Failure Center
on the basis of a multidisciplinary hospital of the
V.V. Vinogradov City Clinical Hospital. The main
objectives of the Center are to improve the medical care
to patients with HF both on an outpatient and inpatient
basis, the introduction into practice of modern methods
of diagnosis and treatment of HF, the organization of
preventive measures, the maintenance of a patient
register.

The structure of the Heart Failure Center is shown
in Fig. 1.

Outpatient stage

Phone contact on the
7th day after discharge

Visits to the clinic

in1, 3, 6, 12 months

Hospital Discharge and Quality
management transition period assessment Day hospital
Telemonitoring Rehabilitation program

Fig. 1. The structure of Heart Failure Center
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A comprehensive program is being conducted on
the basis of the HF Center, which includes the following
components that allow providing qualified medical care
to patients with HF:

* Dynamic monitoring of the patient’s condition
at the outpatient and hospital stages of management
(including monitoring of symptoms of HF and correction
of therapy on a regular basis, organization of therapeutic
measures when the first signs of decompensation of
HF occur);

* Rehabilitation and physical training programs;

* Day hospital programs (outpatient administration
of inotropic and diuretic drugs);

* Training and psychosocial support for patients
and their families;

* Selection of patients for high-tech methods
of treatment (heart transplantation, implantation of
pacemakers, cardioverter defibrillators, devices for
cardiac resynchronization therapy, revascularization
procedures);

* The ability to access clinical trials of new drugs.

The functioning of the HF Center is provided by
a multidisciplinary team: the main staff (doctors and
nurses trained to provide qualified care to patients
with HF), staff with possible part-time employment
(nutritionist, physiotherapy specialist, psychologist,
social worker), need specialists/consultants (selection
of patients for high-tech care), employees of the
Information Technology Department technologies.

For a unified approach, standard operating
procedures (SOP) have been developed, describing in
detail the methods, including: “Itinerary and diagnostic
minimum of examination on the first day and on the
day of discharge of a patient hospitalized with CHF”,
“Criteria for hospitalization in the ICU and cardiology
department”, “Rules for filling in the card of a patient
hospitalized with HF”, “Protocol of echocardiographic
examination of a patient with HF”, “Protocol of lung
ultrasound of a patient hospitalized with CHF”, “Method
of conducting the test with a 6-minute walk”, “Method of
conducting an orthostatic test”, “Methods of performing
bioimpedance vector analysis (BIVA)”, “Methods of
performing liver fibroelastometry”, “VExUS protocol
of a patient hospitalized with ADCHF”, “Assessment
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of depression on the hospital anxiety and depression
scale (HADS)”, “Structured teaching methodology
in the “School of the patient with CH”, “Criteria for
discharge from the hospital”, “Ideal discharge epicrisis”,
“Structured telephone contact on the 7th day after
discharge”.

The key components of the hospital stage of care for
patients with ADCHEF, in addition to a comprehensive
assessment of congestion, are the introduction of
developed protocols / algorithms of treatment based
on the principles of evidence-based medicine, training
of medical personnel, structured patient education,
provision of written recommendations upon discharge
of patients indicating the date, time and place of the
follow-up visit / telephone contact.

A characteristic trajectory of the course of HF, even
in the case of taking the recommended drug therapy,
is the alternation of periods of compensation and
decompensation [18]. In addition to the development
of decompensation, another point where dissociation
between clinical and hemodynamic signs of congestion
can be critically significant is the achievement of
a euvolemic state during hospitalization and in the
early post-hospital period.

It is believed that one of the markers of the success
of CHF therapy carried out during hospitalization is the
absence of congestion by the time of discharge from the
hospital [19]. However, the data of observational studies
demonstrate that, firstly, a significant part of hospitalized
patients retain symptoms and signs of congestion during
discharge, which is naturally associated with an increase
in the risk of adverse outcomes, and secondly, even
in their absence, the presence of residual congestion
detected using various techniques is again associated
with an increase in the risk of such adverse outcomes
as rehospitalization for HF and death from all causes
[20-23]. Therefore, the main task at the hospital stage is
to establish contact with the patient, conduct additional
non-invasive examination methods to assess the status
of hydration. Especially significant is the introduction
of the latest techniques for assessing congestion in
patients with HF into the practice of urban healthcare.

The number of techniques, the use of which is
proposed to characterize congestion in HF, is increasing.
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However, in general, all of them can be grouped into
four categories: 1. symptoms and signs, as well as scales
based on their combination; 2. biomarkers; 3. ultrasound
methods; 4. direct assessment of hemodynamic
parameters and bioimpedance vector analysis.

Undoubtedly, in practice, physical examination
remains the main tool for assessing congestion. However,
the accuracy of traditional clinical symptoms and signs of
congestion, reflecting an increase in intracardiac filling
pressure and/or, as a consequence, excessive accumulation
of extravascular fluid, is relatively low compared to the
intracardiac assessment of hemodynamics [24]. The
NTproBNP assessment is considered the “golden” method
of diagnosing HF, and one of the main markers reflecting
the severity of congestion and prognosis [25]. Due to the
fact that the concentration of NTproBNP itself does not
reflect the pathophysiological variants of congestion,
ultrasound methods can be used to assess the degree
of residual congestion, as well as risk stratification in
patients with HF, such as estimating the number of B-lines
according to lung ultrasound, assessing liver density
by indirect elastometry, assessment of the degree of
venous congestion by the diameter of the inferior vena
cava (VExUS (“Venous Excess Ultrasound”), as well as
assessment of hydration by bioimpedance vector analysis
(BIVA), which are widely used in our center (Fig. 2).

Ultrasound examination of the lungs is a new
alternative approach to assess congestion in the
lungs. Ultrasound of the lungs makes it possible to
identify extravascular fluid by visualizing hyperechoic
vertical lines (B lines) emanating from the surface of
the pleura. Their quantitative assessment makes it
possible to measure the degree of pulmonary congestion,
facilitates the diagnosis of HF and can be useful for
monitoring HF therapy. In addition, B lines provide
prognostic value regarding repeated hospitalizations
and mortality [26-28].

Indirect liver elastometry is a non—invasive
method that has proven itself well and is widely used
to determine the presence of severe fibrosis or cirrhosis
of the liver and has a high prognostic potential in various
liver diseases without HF and with HF [29].

The VExUS study protocol makes it possible to
assess venous congestion, taking into account 4 criteria:
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the diameter of the inferior vena cava (NIP), the shape
of the spectrum in the hepatic veins, the shape of the
portal vein spectrum, and the shape of the intrarenal
vein spectrum [30-32].

Bioimpedance vector analysis (BIVA) is a method
based on the assessment of the electrical conductivity of
tissues, it is important that the device is manufactured
in Russia by Medass company. Conducting this study in
patients with CHF allows them to be divided into three
groups: dehydration, hyperhydration, and euvolemia.
If the patient has no indicators of euvolemia, the BIVA
data allow him to be assigned to a group of more
thorough monitoring in order to minimize the risks of
deterioration of the patient’s condition after discharge
[33-36].

There are publications in the literature on non-
invasive methods for diagnosing hydration status, for
example, bedside ultrasound examination POCUS.
This technique is used by nephrologists to assess
the hydration status of patients. Bedside ultrasound
examination (ultrasound examination at the place of
medical care— POCUS) becomes an accessible, non-
invasive, diagnostic method for an objective assessment
of physiological and hemodynamic parameters related
to the state of fluid, tolerability and the body’s response
to therapy. A quick bedside ultrasound assessment will
help to obtain qualitative data on the functional state of
the heart and quantitative data on pulmonary congestion.
The extended POCUS study, which includes Doppler
echocardiography, provides additional quantitative
information, including flow rate and pressure in the
structures of the heart. Recently, abnormal forms of
Doppler blood flow in the abdominal organs, secondary
to increased pressure in the right atrium, and associated
with congestion of organs, bring a new additional
component to the assessment of hemodynamics. The
joint use of the results of the POCUS study with clinical
and laboratory data will help to more accurately assess
the hemodynamic status of the patient [37].

In addition, the center has introduced the practice of
conducting ultrasound-associated examinations, which
are in addition to the general clinical examination in
the form of rapid limited ultrasound monitoring for
decision-making, performed by doctors of various
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clinical disciplines in order to assess the main changes in
intracardiac hemodynamics, the structure of lung tissue,
the condition of the main arteries and veins, abdominal
organs and retroperitoneal spaces [38].

This study does not require professional and
advanced training of a specialist in instrumental and
radiation diagnostics, a specialized course of study
within the framework of the main specialty is sufficient.
Ultrasound-assisted examination is not an independent
ultrasound. During the examination, the calculation
of ultrasound indicators is not performed, a written
conclusion in the form of a study protocol is not
issued, the data obtained are reflected in the protocol
of the initial examination, in the diary. The data of
the ultrasound-assisted examination are entered after
fixing the parameters of the palpatory examination,
percussion and auscultation. The identified changes or
their absence are made in any form at the discretion of
the doctor who performed the manipulation.

The work of the CH Center from 01.11.2020 to
01.12.2022 was analyzed. The database included 2,400
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patients hospitalized due to ADCHF. The hospital stage (Fig. 2).
included 950 (39.5 %) patients who, in the first 24 hours

from the moment of hospitalization, underwent standard
physical, laboratory and instrumental examination,
including lung ultrasound, NT-proBNP, liver
fibroelastometry, VEXUS protocol study, bioimpedance
analysis of body composition, of which 496 (20.5 %)
people passed the same studies at discharge. 238 people
(9.9 %) were not included in the hospital stage due
to immobilization (n=84), patient refusal (n=106),
or positive polymerase chain reaction for COVID-19
(n=48), 1212 (50.5 %) patients agreed only to outpatient
follow-up in the form of telephone contacts with an
assessment of clinical events. 340 (14 %) patients,
after a comprehensive assessment of the congestion at
admission, further agreed only to outpatient follow-up
in the form of telephone contacts. Thus, 1,552 (64.5 %)
patients refused additional studies and visits to the CH
center, but agreed to outpatient follow-up in the form
of telephone contacts. In 370 (15.4 %) patients, contact
was lost after discharge. 240 (10 %) patients actively
visit the HF center with a comprehensive assessment
of congestion and correction of therapy at each visit

|
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Hospital stage Outpatient stage
Patients with acute n=1212 i n=1552 | Phone contact
— decompensation of HF _ T -
(ADCHF) n=340 E Day7 > Day30 >Day90 Day 180 Day 365
n=2400 l l l l l
n=238 | Noninclusion The end point:
»| Immobilization (n =84) death from all causes and/or re-hospitalization due to ADCHF
Patient refusal (n=106)
COVID-19 (n=48) R
Contact lost
n=370
n=950 Visit 1 n=496 | Visit2 n=240 | Phone contact Visit 3 Visit 4 Visit 5 Visit 6
» Admission Discharge _> Day 7 Day 30 Day 90 Day 180 Day 365
0+24 h ~Day 8

Clinical symptoms of HF on the HFA scale
(shortness of breath, swelling, swollen veins, wheezing, orthopnea)
Comprehensive assessment of congestion:
(NT-proBNP, Lung ultrasound, liver fibroscanning, VEXUS, BIVA)
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Fig. 2. Design of the work of the CH Center in the period from 01.11.2020 to 01.12.2022
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The leading triggers of ADCHF in the
studied patient population were an episode of
atrial fibrillation/flutter (37 %), low adherence to
treatment (25 %) and uncontrolled hypertension
(17 %), exacerbation of concomitant diseases (11 %),
infection (4 %). In 6 % of patients, the leading trigger
could not be identified (Fig. 3).

O Concomitant diseases
O Infection
0O Unknown

O Atrial fibrillation/flutter

In the structure of patients hospitalized with
ADCHF who were included in the hospital follow-
up stage (n=950), patients with preserved (HFpEF)
42.5 % (n=404) and reduced ejection fraction
(HFrEF) prevailed 36 % (n=342), patients with
a mildly reduced (HFmrEF) ejection fraction were
found in 21.5 %. The clinical and demographic
characteristics of the patients included in the hospital
stage are presented in Table 1.

Patients with HFrEF was characterized by
higher frequency of coronary heart disease and
a history of myocardial infarction, as well as atrial
fibrillation and smoking. A higher incidence of
obesity, arterial hypertension (AH) and type 2
diabetes mellitus (DM) was observed in the group

©

OUncontrolled
hypertension

OLow adherence to
therapy

Fig. 3. Triggers of acute decompensation of heart failure.

of patients with HFpEF.

Table 1.
Clinical and demographic characteristics of patients included in the hospital stage (n=950)
Parameter Total group HFrEF HFmrEF HFpEF
(n=950) (n=342) (n=204) (n=404)
% % % %
Gender (male/female),n (%) Tawaroy | hosgusey | sdtens | /22s(ser
Age, years (M = SD) 70,72 +12,85 66,7+13,3 71,8+12,0 73,62+11,95
BMI, kg/m2, (M £ SD) 322+73 31,169 325 +68 32977
Obesity, n (%) 547 (57,5 %) 181 (52,9 %) 120 (58,8 %) 246 (60,8 %)
Smoking, n (%) 226 (23,7 %) 104 (30,4 %) 40 (19,6 %) 82 (20,2 %)
Arterial hypertension, n (%) 864 (90,9 %) 301 (88,0 %) 193 (94,6 %) 370(91,5 %)
History of stroke, n (%) 136 (14,3 %) 43 (12,5 %) 28 (13,7 %) 65 (16,0 %)
Coronary heart disease, n (%) 495 (52,1 %) 207 (60,5 %) 105 (51,4 %) 183 (45,2 %)
History of myocardial infarction, n (%) 356 (37,4 %) 170 (49,7 %) 80 (39,2 %) 106 (26,2 %)
Coronary artery bypass grafting, n (%) 48 (5,0 %) 20 (5,8 %) 16 (7,8 %) 12 (29 %)
Percutaneous intervention, n (%) 161 (16,9 %) 70 (20,4 %) 39 (19,1 %) 52 (12,8 %)
Implantable devices, n (%) 64 (6,7 %) 21 (6,1 %) 13 (6,3 %) 30 (7,4 %)
Atrial fibrillation/flutter, n (%) 610 (64,2 %) 214 (62,5 %) 155 (75,9 %) 241 (59,6 %)
+ Paroxysmal form 268 (28,2 %) 97 (28,3 %) 68 (33,3 %) 103 (25,4 %)
+ Permanent form 342 (36,0 %) 117 (34,2 %) 87 (42,6 %) 138 (34,2 %)
Diabetes mellitus 2 type, n (%) 313 (32,9 %) 97 (28,3 %) 71 (34,8 %) 145 (35,8 %)
Chronic kidney disease, n (%) 173 (18,2 %) 62 (18,1 %) 35(17,1 %) 76 (18,8 %)
Anemia, n (%) 201 (21,1 %) 62 (18,1 %) 42 (20,5 %) 97 (24,0 %)
COPD/bronchial asthma, n (%) 173 (18,2 %) 62 (18,1 %) 36 (17,6 %) 76 (18,8 %)

Note: BMI —body mass index; COPD — chronic obstructive pulmonary disease; HFrEF — heart failure with reduced ejection

fraction.
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In addition to the hospital stage, where CHF
therapy is initiated, the stage of further outpatient
follow-up is important, where one of the main tasks
is to achieve the target doses of the drug treatment
and control the subsequent condition of the patient.
This is a relatively little-studied area. Patients with HF,
even if the symptoms are well controlled and stable,
need to be monitored to ensure further optimization
of therapy, to identify asymptomatic progression of
HF or concomitant diseases, as well as to discuss new
advances in treatment.

The outpatient stage provides for visits to the clinic,
structured telephone support, rehabilitation programs
(Fig. 2). Assessment of long-term clinical events is
carried out by structured telephone interview 7 days, 1,
3, 6, 12, months after discharge and then once a year.
The primary events are composite points of total
mortality and repeated hospitalizations.

The results of the observation of patients with HF
participating in the outpatient stage of observation were
analyzed. Total mortality was 12.6 % (n=226) during
2 years of follow-up. 214 patients died in the group of
telephone contacts and 12 in the group of visits to the
center from the total 1792 patients of the outpatient
stage.

In a meta-analysis involving 53 randomized trials
published in 2017, the authors concluded that both
HF clinics and nurses’ home visits to patients reduce
mortality from all causes, while home visits were the
most effective [39]. In another meta-analysis, which
included 20 studies involving 5,624 patients, it was
shown that active intervention aimed at increasing
self-control in patients with HF improves the results
of therapy [40].

Conclusion

Thus, there are two stages in the treatment of
patients with chronic HF. The first stage is hospital,
where it is necessary to initiate therapy. Taking into
account the important economic component of patients
with chronic HF and the reduction of hospitalization
time, the second important stage is outpatient. The stage
of discharge of the patient is the most “subtle”, when
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the patient must continue the treatment started. It is
important not to make omissions in the prescribed drug
therapy, which can lead to a fatal outcome. To this end, it
is necessary to introduce a “seamless” model of medical
care for patients with chronic HF, when the patient
comes under the supervision of a multidisciplinary
team that carries out timely monitoring.
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Peanusauus «6ecLIOBHOW» MOZENN OKa3aHUs creuuann3upoBaHHON
MeAVLUHCKOM NOMOLLU NaLUeHTaM C cepaeyHol He,0CTaTOYHOCTbIO

K. [.KobanaBa’? ', B.B. TonikaueBa® g’ M.B. Banjuk-T'opopenkas’ ,
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2 PoccuiACKUI YHUBEPCUTET ApY>KObl HApoAIoB, 2. Mockea, Poccutickas ®edepayus
> tolkacheva-vv@rudn.ru

Amnnoranms.CepzieyHast HeoctatouHocth (CH) siBisieTcst IMPOKO pacripoCTpaHeHHbIM 3ab0/1eBaHHeM 1 IMeeT TeH/IeHLHO
K yBenuueHuto. HecMOTpst Ha BO3MO>KHOCTH COBpEMEHHOM Tepamnuu MporHo3 narpeHToB ¢ CH ocraercst He6/1aronpusiTHBIM.
3apy0e)KHBII OITBIT TIOKA3BIBAET, UTO CO3/AHYE CITelHaIM3UPOBaHHBIX KITMHUK CepJeuHON HeZloCTaTOYHOCTH Y/IyUIlaeT KaueCTBO
OKa3aHust oMo1y 60sbHbIM ¢ CH, CHYDKAeT YacToTy MOBTOPHBIX TOCTTUTAIM3aLMi 1 cMepTH 6obHBbIX. B Poccuiickoit deneparpu
TIOSIBUJICSI OTTBIT CO3/IaHMsI TAKUX KITMHUK, B yacTHOCTH B HinkHem Hoeropoge, Y e, CankT-IleTepOypre U psifie [pyTHUX TOPOZOB.
B crarbe omucaHa opranu3anus pabotsl Lientpa o CH Ha 6a3e MHOTonpo¢wIsHOTO cTanyoHapa B T. Mocksa ¢ 01.11.2020 mo
01.12.2022 rr. B 6a3y gaHHbIx 06110 BKIOUeHO 2400 MalMeHTOB, rOCIUTAIM3UPOBAHHbBIX B CBS3U C OCTPOU JIeKOMITeHcarei
xponnyeckoit CH (O[JXCH). [TokasaHno, uto Begymumy Tpurrepamu OJJXCH B ricciefyeMoii omysisiiiuy NMalieHTOoB SBIISINCDH
snu30g, GuOpUUISLUW/TpereTanus rpeacepauii (37 %), HU3Kast TPUBEP)KeHHOCTE K JieueHHIo (25 %) 1 HeKOHTDPOJIMpyeMast
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aprepuasbHast runepronus (17 %), obocTpeHre conyTCTByOMX 3aboeBanuii (11 %), nndekiuys (4 %). Y 6 % naiueHToB
Be/lyIIUii TPUTTED BBIIEIUTH He yAanoch. B rocnuransHbIH 3Tan 66ty BKrodeHs! 950 (39,5 %) narjieHToB, KOTOPBIM B TIePBbIe
24 yaca OT MOMEHTa TOCIUTA/M3aLUH, TIPOBOAWIU CTaHAAPTHOe (HH3UUeCKOe, TabopaTOpPHOe U MHCTPYMEHTaIbHOe 00C/Iej0BaHue,
Bk/touasi Y3U nerkux, NT — proBNP, ¢pubpo3nacToMeTpuio reueHu, UCciejoBaHue 1o mpoTokoay VEXUS, 6uovmiejaHCHBIH
aHanu3 cocTasa Tesa. 3 950 nanuenToB 496 (20,5 %) yesioBeK MPOLLIM Te JKe UCC/Ie[0BaHUs NP BhIMHUCKe. B cTpykType
MalMeHTOB, TOCIUTAaIN3UpoBaHHbIX ¢ OXCH, KoTOphle ObIIM BK/IIOUEHBI B TOCMUTAIBHBIN 3Tan HabmogeHus (n=950),
npeo6/aJaay maLueHTh ¢ coxpaHHou 42,5 % (n=404) v Hu3Koit ¢hpakupeii Beibpoca 36 % (n=342), maLyeHTbl C yMEPEHHO
HU3KOH (pakiiyeii BoiOpoca BcTpeuaanch B 21,5 %. 1552 (64,5 %) naijpeHTa 0TKa3aanuch OT AOMOJTHUTE/TBHBIX KCC/Ie[0BaHUM
Y Bu3uTOB B LieHTp CH mocJie BBIMUCKY, OJHAKO /Ia/Tk COryiacke Ha aMOy/iaTopHOoe Hab/ofieHre B BUzie TesieOHHBIX KOHTAKTOB.
¥ 370 (15,4 %) maLueHTOB MOC/Ie BBITUCKK KOHTAKT ObL1 yTepsiH. 240 (10 %) marueHToB akTUBHO noceraroT LeHTp CH
C TIpOBeZieHreM KOMIUIEKCHOM OIIeHKH 3aCTOsl U KOPPEeKLMY Teparvy Ha KaX0M BU3UTe. Bbigoosl. I1pu Tepaniy narjieHToB
¢ xpoHndeckord CH BbiziensitoT fjBa 3Tara. [1epBbiii 3Tan — TroCIUTaIBHBIN, BTOPOH — amOysiaTopHbIA. BakHO He 0mycKaTh
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Arterial hypertension in young adults
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Abstract. Arterial hypertension (AH) is associated with the development of pathological changes in target organs,
which leads to an increase in morbidity and mortality. The aim of the review was to discuss the peculiarity of AH in young
people, in particular risk factors for developing AH, associations between the risk of cardiovascular events and elevated
blood pressure in young adults, blood pressure phenotypes in young people, the role of traditional cardiovascular diseases
risk factors in young people with AH, features of target organ damages in young people with AH and optimal blood pressure
for target organ protection. Threshold values of blood pressure, from which the cycle of pathological changes starts, have
not been finally determined, however, it is likely that they are significantly lower than the blood pressure values that are
currently used to diagnose AH n in Europe and Russia. Reclassification of AH using more strict criteria in the United States
resulted in an increase in the prevalence of AH from 29 % to 43 %, and affected mainly young people. Obesity, increased
daily sodium excretion, increased consumption of meat products, dyslipidemia, hyperinsulinemia, hyperuricemia, high levels
of depression and low social status are among the potential risk factors for developing AH at a young age, while a low-salt
diet, eating a large amount of plant foods, high in carotenoids and folate, and a high level of physical activity may have
a preventive effect on the development of AH. The results of recent studies indicate a high prevalence of AH, including
masked, in young people, which often remains underestimated in real clinical practice. The strategy for the treatment of AH in
young patients has not been determined, which is associated with an insufficient evidence base. Studies are needed to identify
additional arguments for initiating or withholding antihypertensive therapy in this population, including the study of early
signs of hypertension-associated target organ damage. Conclusion. The results of recent studies indicate a high prevalence
of hypertension, including masked, in young people, which often remains underestimated in real clinical practice. Further
research is required to identify additional arguments for initiating or withholding antihypertensive therapy in this population,
including the study of early signs of hypertension-associated target organ damage.

Key words: arterial hypertension, target organ damage, young people
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Introduction

Cardiovascular diseases (CVD) and their com-
plications lead to 18 million deaths per year, which
is about a third of the total number of deaths in the
world [1]. The most important modifiable risk factor
for cardiovascular events (CVE) is arterial hyper-
tension (AH). To date, there are two concepts for
determining the threshold values for its diagnosis:
the traditional threshold of 140/90 mm Hg, adopted
by the European Society of Cardiology (ESC) and the
Russian Society of Cardiology [2, 3], as well as the
threshold of 130/80 mm Hg, proposed in 2017 by the
American College of Cardiology and the American
Heart Association (ACC/AHA) [4]. Reducing the
threshold for diagnosing hypertension by 10 mm Hg
based on the results of large studies and meta-analyses,
the most significant of which was the SPRINT study,
which found that BP >130/80 mm Hg associated with
a higher risk of severe cardiovascular complications[5,
6]. Since the introduction of the new ACC/ANA cri-
teria, the prevalence of hypertension has increased
from 32 % to 46 % in the United States, from 25 %
to 50 % in China, from 36 % to 58 % in Japan, from
29 % to 43 % in India, and from 30 % to 49 % in
South Korea [7].
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The reclassification, first of all, affected young
people: the frequency of AH diagnosis in men in-
creased three times, and in women it doubled [7]. The
effect of elevated blood pressure at a young age on
a subsequent increase in the risk of developing CVD
and its complications at an older age is of great interest
both from a scientific and practical point of view.
The issue of management of such patients remains
open today. Since obesity, high salt intake, smoking
and lack of physical activity are possible causes of
hypertension in young people, lifestyle modification is
recommended in most cases. The need for prescribing
drug therapy is not obvious, and studies on this issue
have mixed results.

Risk factors for developing arterial
hypertension at a young age
Among the factors contributing to the increase in
blood pressure in people in the first half of life, various
determinants are considered, the main of which are
listed in the table.
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Table.

Possible risk factors for the onset of hypertension at a young age

Risk factors

Relationship between risk factor and prognosis

References

Large size of the skin fold of the

Higher risk of increased BP = 165/90 mm Hg or start

subscapular region of anti-HTN therapy at 8-year follow-up (age 20-49 years) 8
Large waist circumference Higher risk of increased BP157 = 138/85 mm Hg or starting 9
9 of anti-HTN therapy at 10-year follow-up
T BMI in hypertension at a young age (BP = 140/90 mm Hg before
BMI . . 10
40 years) compared to persons with normotension
Increase in daily sodium excretion 1 SBP in men and women aged 20-59 11
Low salt diet 4 SBP at day 30 of follow-up (age < 45 years) 12
. Higher risk of increased BP = 135/85 mm Hg or starting
More consumption of meat products of anti-HTN therapy at 15 years of follow-up 13
. Lower risk of BP increase =135/85 mm Hg or starting
Greater consumption of plant foods of anti-HTN therapy at 15 years of follow-up 13
More frequent alcohol drinking Not accompanied by an increase in the frequency of hypertension 14
. S Lower rate of BP increase 2140/90 mm Hg or start
Higher content of carotenoids in food of anti-HTN therapy at 20-year follow-up 15
Higher folate content in food Lower rate of BP increase 2140/90 mm Hg or start 16

of anti-HTN therapy at 20-year follow-up

High concentration of triglycerides

Higher risk of increased BP =140/90 mm Hg under the age of 40 10

Higher risk of increased BP =140/90 mm Hg or start

Higher fasting insulin values of anti-HTN therapy at 20-year follow-up 7
. . . Higher risk of increased BP = 140/90 mm Hg or start

Higher uric acid values of anti-HTN therapy at 20-year follow-up 18

Higher C-reactive protein values Higher risk of increased BP = 140/90 mm H or start of anti-HTN therapy at 19
g P 8-year follow-up, but the risk is offset by adjusting for BMI
. . - Lower the frequency of increasing BP =140/90 mm Hg or start

Higher level of physical activity of anti-HTN therapy at 15 years of follow-up 20
. . - Higher risk of increased BP =160/95 mm Hg or start

Higher level of physical activity of anti-HTN therapy at 5-year follow-up, predominantly in blacks 21

Low socioeconomic status Higher risk of increased BP =140/90 mm Hg or start 22

of anti-HTN therapy at 10-year follow-up

Notes: BP —blood pressure, AGT — antihypertensive therapy, BMI —body mass index, SBP — systolic BP. The studies included

normotensive persons aged 18—30 years, men and women.

Associations between the risk of
cardiovascular events and elevated blood
pressure in young adults

Since AH is more typical for older people, most
of the randomized clinical trials studying the predic-
tion of the role of one or another risk factor for CVD
are conducted with the participation of patients over
55 years of age. Cardiovascular complications usually
develop after age 50 in men, after age 60 in women,
and are rare among young people; therefore, assessing
the predictive value of risk factors identified at a young
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age requires a follow-up period of several decades and
a large sample size [23]. It is known that an increase
in blood pressure in adolescence is associated with the
development of stable AH in old age [1].

A large population-based study by Sauvaget et al.
in India included more than 167,000 people aged 35-90
years. According to the authors, in those examined at
the age of 3444 years, the risk of death from CVD
increased at a fairly high level of systolic blood pres-
sure (SBP): 140-159 mm Hg, which corresponds to 1
degree of AH according to the ESC classification [24].
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However, the results of other studies determine the
threshold blood pressure much lower. According to
a population-based study by Son et al., which evaluated
the data of preventive examinations of 2 million Koreans
aged 20-39 years with a follow-up period of 10 years,
they obtained the following distribution of BP categories
according to the ACC / AHA classification: normal
BP —239.9 %, elevated 10 .8 %, stage 1 AH—37.7 %,
stage 2 AH— 11.6 % [25]. Greater BP was found in old-
er male patients who consumed more alcohol, smoked,
had a larger BMI, and had higher fasting glucose and
total cholesterol levels. It was found that persons with
ACC/AHA stage 1 and 2 AH have a greater risk of
subsequent development of CVD compared with persons
with normal pressure, and the risk of CVD in men was
25 %, and in women by 27 % in the presence of AH
compared with persons with normotension [25]. Sim-
ilar data were obtained in the Harvard Alumni Health
Study on a cohort of 18,881 male students who had
their blood pressure measured at clinical examination,
and subsequently, three decades after graduation from
the university, analyzed outcomes against a medical
database. It turned out that the increase in blood pres-
sure to the level of 130-140/80-90 mm Hg in youth is
associated with an increased risk of death from CVD in
adulthood by 21 %, up to 140-159/90-99 mm Hg — by
46 %, >160/>100—by 89 % (p < 0.001) [26].
Meta-analysis by Luo et al. pooled 17 observational
cohort studies (4.5 million young adults aged 18—45
years, mean follow-up 14.7 years). It was found that
even with normal blood pressure (120-130/70-80
mm Hg), the relative risk of cardiovascular events is
increased by 19 % compared with people with optimal
blood pressure, with high normal blood pressure — by
35 %, with stage 1 hypertension — 2 times, and with AH
stage 2—3 times. According to the authors, both systolic
BP (SBP) and diastolic BP (DBP) independently influ-
ence cardiovascular outcomes and should be assessed
in parallel when determining risks in young patients.
Increased SBP > 120-129 mm Hg as well as DBP >80
mm Hg were associated with a progressive increase
in the risk of cardiovascular disease, coronary artery
disease, and stroke. The risk of death from any cause
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began to increase from SBP >150-160 mmHg and
with DBP > 80-90 mm Hg. [1].

The predictive value of SBP and DBP was assessed
in a study by Vishram et al. on a cohort of 85,772 peo-
ple aged 19-72 years, it showed that with age there is
a gradual shift in the degree of influence of SBP and
DBP on mortality from stroke and other causes except
CHD [12]. At 19-26 years old, DBP has the greatest
influence, at 27—62 years old — both DBP and SBP,
and at the age of 63-78 years old — mainly SBP. At
the same time, in women, the relationship between BP
and stroke mortality was not significant until middle
age, which is probably due to the protective effect of
estrogen before menopause [27].

The CARDIA study was conducted to determine
risk factors at a young age that influence the subsequent
development of CVD. It combines 4880 participants
of white and black races under the age of 50 years,
the follow-up period was 28 years. Researchers have
shown that pre-hypertensive SBP levels in blacks at
a young age are most strongly associated with the future
development of CVD. Such an indicator for whites
was an increased level of DBP, and in middle age, an
indicator closely associated with CVD is SBP [28].

In turn, Bundy et al. assessed changes in office
BP and 24-hour BP monitoring (ABPM) throughout
life in a cohort of 5115 white and black patients aged
18-30 years [14]. The highest blood pressure values
were noted in patients with diabetes mellitus (DM),
blacks and with a body mass index (BMI) >25 kg/m?.
An earlier increase in SBP in black patients may reflect
accelerated vascular aging associated with genetic char-
acteristics, psycho-emotional stress, and environmental
factors. Also, the central pressure in the aorta (CAP)
was less than the brachial pressure up to 40 mm Hg. BP
amplification from the ascending aorta to the brachial
artery is less in young blacks than in whites due to
earlier reflection of the peripheral pulse wave [29]. In
individuals with a BMI >25 kg/m?, mean daily SBP
values were higher by 6.3 mm Hg compared with in-
dividuals with normal body weight. In the presence of
diabetes mellitus (DM), mean nighttime DBP values
exceeded this indicator in persons without carbohydrate
metabolism disorders by 17.3 mm Hg.
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In the same cohort of patients, Yano et al. showed
that the increase in blood pressure above 130/80 mm
Hg in subjects under 40 years of age was associated
with a significantly higher risk of CV events in the
future compared to individuals with normal BP, while
the main predictor of CVD was the level of DBP at
a young age, which is consistent with the results of the
earlier Framingham study [30].

Blood pressure phenotypes in young people

Masked AH and white-coat hypertension are
associated with target organ damage (TOD), espe-
cially LV hypertrophy, as well as with the subsequent
development of persistent hypertension [16]. White-
coat hypertension is manifested by the registration
of hypertension when measured by a doctor and
ambulatory normotension. The clinical significance
of white-coat hypertension is unclear, but a recent
meta-analysis has shown that untreated white-coat
hypertension is associated with an increased risk of
cardiovascular disease, all-cause mortality, and car-
diovascular mortality [31]. Masked hypertension is
diagnosed in patients with normal office BP and AH
based on ambulatory BP measurements. This type of
hypertension occurs in 5-11 % of young people and
is more typical for people who belong to the category
of high normal BP when measured at clinic visits. It
is noted that this condition can turn into sustained
hypertension, induce target organ damage and increase
the left ventricular myocardial mass index (LVMI),
intima-media complex thickness (IMC) and pulse
wave velocity (PWV), as well as increase the risk
of death. An analysis was made of the probability
of developing stable AH in patients with masked
hypertension diagnosed in childhood. It was shown
that the risk is significantly higher in male patients,
which indicates sexual dimorphism in the prevalence
of this pathology and is combined with data on a lower
prevalence of hypertension in women in the general
population [32, 33].

Isolated systolic arterial hypertension (ISAH)
(SBP>140-159 mm Hg and DBP <90 mm Hg) occurs
according to various sources in 2—-8 % of the general
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population and from 14 to 40 % in the population of
patients with AH and may be accompanied by normal
central aortic pressure due to pronounced peripheral
amplification. The hemodynamic pattern of ISAH
includes greater stroke volume, aortic stiffness, and
normal total peripheral vascular resistance (TPVR),
while isolated diastolic and systolic-diastolic AH are
characterized by increased TPVR. This condition is
considered as an early stage of AH, and hemodynamic
changes as preceding the formation of high vascular
resistance. This previously considered benign con-
dition has been shown to be associated with an in-
creased risk of death from cardiovascular causes. The
study by Yano et al. (39,441 people aged 18-49 years,
follow-up period — 31 years) showed that young men
with ISAH had the same risk of CVD as patients with
high normal BP, and women had a higher risk, and
that this condition was closely associated with smok-
ing, as well as large body mass index (BMI), heart
rate, total plasma cholesterol. Such patients should
be advised to modify their lifestyle, but the need for
drug therapy is not yet clear. Long-term follow-up is
required for this group of patients, as many of them
will subsequently develop sustained hypertension
[34]. Sustained hypertension is manifested by an
increase in both office and outpatient blood pressure.
This condition is irreversible and remains the most
important risk factor for cardiovascular enents. Thus,
ISAH may be an early form of AH that adversely
affects the prognosis, while the mechanisms of early
BP increase require further study [32].

The role of traditional CVD risk factors
in young people with hypertension

Cholesterol levels are a known modifiable risk
factor for CVD, but few studies have focused on the
effect of raising cholesterol levels at a young age on
subsequent CVD risk. Yiyi et al., conducted a meta-anal-
ysis that assessed the impact of low-density lipoprotein
cholesterol (LDL-C) on CVD risk in 36,000 young
adults. It was found that LDL—C > 100 mg/dl was as-
sociated with a 64 % increased relative risk of future
CVD. It has also been found that high LDL-C values
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are associated with subclinical coronary atherosclerosis
in middle age [35].

Features of target organ damages
in young people with hypertension

The main target organ damages associated with
AH include left ventricular hypertrophy (LVH), mi-
croalbuminuria, arterial stiffness and increased PWYV,
as well as a decrease in the ankle-brachial index and
an increase in intima-media thickness and pulse
pressure (PP) [3]. Afterload on the left ventricle
is determined by the state of the vascular system,
namely, the pressure in the ascending aorta — cen-
tral aortic pressure. Other components are vascular
resistance, arterial elasticity, reflected wave pressure.
PP is affected by stroke volume and aortic stiffness,
and mean BP is affected by cardiac output (CO)
and systemic vascular resistance. With an increase
in arterial stiffness, the speed of wave propagation
increases, which leads to an increase in PP in the aorta.
Aortic pressure is less than peripheral. The differ-
ence in pressure in the aorta and at the periphery is
associated with the phenomenon of amplification: the
result of an early merger of the reflected wave with
the systolic component of the direct wave due to the
proximity of the reflection points. This phenomenon
does not allow estimation of the true pressure in the
aorta through the measurement of peripheral BP [36].
These changes increase afterload in the left ventricle,
resulting in myocardial hypertrophy, increased oxygen
consumption, decreased systolic volume and CO,
impaired diastolic function, and heart failure (HF).
LVH is independently associated with a high risk of
heart failure (HF). The closest relationship was noted
between arterial stiffness, diastolic dysfunction and
diastolic HF. The latter develops due to the direct im-
pact of a pathologically high load on cardiomyocytes,
which occurs during their contraction and relaxation,
and is also indirectly associated with LVH. A decrease
in the diastolic recoil of the aortic wall and a shift of
the reflected wave from diastole to late systole lead
to a decrease in DBP and, as a result, to a decrease in
coronary artery perfusion [37]. An increase in SBP
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and PP leads to remodeling of the arterial bed and is
associated with damage to target organs [38].

In a study by Yu et al. (included 2502 people aged
18 to 40 years) it has been shown that an increase in
peripheral vascular resistance is associated with an
increase in SBP, as well as with structural changes in
resistant vessels. This reflects an early maladaptive
mechanism for increasing SBP in young people. Ele-
vated SBP may, in turn, reflect the inability of resistant
vessels to adapt to a certain level of PP, such patients
are more likely to develop sustained hypertension in
the future. In the same study, it was found that greater
SBP and systemic vascular resistance were in patients
with greater body weight and BMI, regardless of the
level of PP. This may suggest that the increase in body
weight is associated with a decrease in the ability of
resistant vessels to adapt to a higher stroke volume,
also observed in such patients [39].

Previously, in the same cohort of patients, it was
confirmed that increased CO is the main hemodynamic
mechanism associated with increased SBP in patients
with normal body weight, which was associated with
an increase in the activity of the sympathetic nervous
system. In obese patients, an increase in systemic vas-
cular resistance is associated with an increase in SBP
and changes in vascular stiffness. The highest systemic
vascular resistance was found in women with low PP,
regardless of SBP [40].

In experimental studies, the role of cytokines in the
pathogenesis of increased peripheral vascular resistance
and the development of AH in young people, in particu-
lar, interleukin-6, has been demonstrated. Stimulation
of smooth muscle cells with angiotensin II results in
the release of interleukin-6, which increases smooth
muscle cell proliferation. The level of this marker is
increased in the group of patients with elevated blood
pressure compared with the control group. To date, data
are insufficient to confirm this relationship and further
studies are required [41].

Early diagnosis of target organ damage is of
particular importance in young patients with initial
degrees of BP elevation and low/moderate CV risk.
The clinical assessment of the arterial vessels is based
on the study of PWV as a marker of damage to the
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medial layer of the arteries and an increase in their
stiffness, and intima-media thickness as a parameter
associated with atherosclerosis and reflecting chang-
es in the intimal layer of the arteries. In a study by
Cecelja et al. included 1400 participants aged 20-24
who had PWYV and intima-media thickness measured.
According to the results of the study, it was found that
PWYV is interconnected with mean BP, intima-media
thickness, total cholesterol, glucose, insulin resistance
index and BMI, however, an independent association
was found only with mean BP. The only parameter
negatively correlated with intima-media thickness was
high-density lipoprotein cholesterol. These data support
an independent etiology of atherosclerosis and arterial
stiffness in young adults [42].

Optimal blood pressure for target organ protection

Although elevated BP has been shown to be asso-
ciated with risks of target organ damage and cardio-
vascular events, the clear evidence for the rationale for
medical treatment of early stages of AH, especially in
young patients, are not presented. In a cohort of 8418
treated hypertensive patients without CVD, with a mean
age of 51 years, Kwon et al. showed that the optimal
level for target organ protection is BP <120/70 mm
Hg. At the same time, for an older age, a decrease in
SBP <120 and DBP <70 mm Hg may, on the contrary,
increase the risk of CVD and death [2].

In the SPRINT study, more than 9,000 patients with
SBP >130 mm Hg, with a mean age of 50 years, com-
pared intensive pressure reduction <120 versus standard
protocol reduction to <140 mm Hg. They showed that
an intensive decrease in blood pressure (on average, up
to 121 mm Hg) was associated with a 25 % reduction
in the risk of serious CV events and a 27 % reduction in
overall mortality. In turn, when using standard protocols,
the decrease in blood pressure averaged 136 mm Hg, and
no such dependence was found. However, the incidence
of serious side effects (syncope, hypotension, electrolyte
abnormalities, acute kidney injury) was also higher in
the intensive BP reduction group [6].

The benefit of lowering blood pressure in pre-
venting CVD was also confirmed in a meta-analysis
by Ettehad et al. The authors showed that the decrease
in SBP for every 10 mm Hg significantly reduces

CARDIOVASCULAR DISEASES

the risk of serious CV events and death. These data
also extend to patients with baseline SBP <130 mm
Hg, in whom BP decreased to <120 mm Hg [43].
However, such a strategy may have certain risks, in
particular for high-risk comorbid patients, which
was revealed in the ONTARGET and TRANSCEND
study: SBP <120 mm Hg and DBP <70 mm Hg in this
group of patients was associated with an increased
risk of CVD, including myocardial infarction and
stroke [44].

Contradictory results were also obtained in the work
of Sheppard et al. A retrospective analysis of data from
38286 low-risk patients with ESC grade 1 AH (mean
age 54 years) showed that drug therapy not only did not
reduce the risk of CVD, but also had side effects such
as hypotension, syncope, electrolyte imbalance, acute
kidney injury [45]. Thus, drug therapy in this group of
patients should be prescribed with great caution.

Optimal BP levels in a cohort of young hypertensive
patients exposed to prolonged exposure to elevated BP
require further study. There is no consensus on whether
young adults with uncomplicated grade 1 AH should
receive medical therapy. Conducting research is difficult,
as unwanted effects of therapy may appear many years
later. Many of the existing studies on this issue were
observational rather than interventional, which does not
provide accurate data on the need for antihypertensive
therapy in different categories of blood pressure.

Long-term epidemiological studies have
shown a direct relationship between blood pres-
sure >130/80mm Hg at a young age and further risk
of CVD and mortality [46]. A study by Liu et al. in
a cohort of young and older CARDIA and MESA
patients, respectively, found that the risk of CVD was
higher in patients receiving antihypertensive therapy
than in those whose BP levels were initially within
the normal range [47]. According to Son et al., those
surveyed who were prescribed drug therapy did not
demonstrate a subsequent increase in CVD risk [25]. Liu
et al. demonstrated that an increase in blood pressure at
the age of 18-30 years was significantly associated with
coronary calcification 15 years later [47]. Another study
showed an association of elevated BP in adolescence
with LV hypertrophy in middle age [30].

161



Bazhdyreva E.I et al. Bectaux PY[TH. Cepusa: Megunnna. 2023. T. 27. Ne 2. C. 155—166

These data support early intervention to prevent
BP elevation before target organ damage develops.

Thus, despite the lack of direct evidence, early
initiation of therapy in younger patients may have
a beneficial effect. To date, it has not been determined
at what level of blood pressure should begin treatment
at a young age. According to current guidelines, anti-
hypertensive therapy, together with lifestyle changes,
can be prescribed for ESC grade 1 AH in the absence of
risk factors, target organ damage, and CVD, as it may
prevent more severe hypertension and development of
target organ damage in the future. The recommended
target level of blood pressure in this case is 120—130/70-
79mm Hg. Young patients with grade 2 AH and above
require lifestyle modification and appropriate drug
therapy, as do patients with high-risk grade 1 AH [2, 3].

However, there is evidence of insufficient benefit of
drug therapy in this category of patients. In particular,
in the already mentioned study by Luo et al., to prevent
one CV event, it was necessary to treat 2672 subjects
with normal BP, 1450 subjects with high normal BP,
552 subjects with grade 1 AH and 236 — with grade
2 AH. This may indicate a relatively small benefit of
drug treatment in these groups of patients. Since ob-
servational studies were included in the analysis, the
interpretation of these results should be approached
with caution [1].

When choosing a treatment strategy, it is important
to take into account the mechanisms of early increase
in BP, which are not the same in different groups of
patients. Since antihypertensive drugs have various
effects on hemodynamic parameters, in each case, the
choice of the most appropriate therapy is required. In
particular young blacks with high SBP may benefit
from therapeutic strategies to reduce aortic stiffness
to prevent premature CVD. These include lifestyle
modifications, including dietary changes (eg, reducing
salt intake), weight loss, and the use of inhibitors of the
renin-angiotensin-aldosterone system. Conversely, in
young white patients with high DBP, therapeutic strat-
egies aimed at reducing peripheral vascular resistance
(eg, exercise and calcium channel blockers) may be
effective [48].
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Mechanisms leading to an increase in SBP depend
on body weight: increased CO is the main determinant
of an increase in SBP with normal body weight, and
with obesity, there is a predominant increase in sys-
temic vascular resistanse. These data are important for
determining the approaches of treating high SBP with
various BMI indicators [35, 48].

Conclusion

Hypertension is associated with the development of
pathological changes in target organs, which leads to an
increase in morbidity and mortality. Threshold values
of blood pressure, from which the cycle of patholog-
ical changes starts, have not been finally determined,
however, it is likely that they are significantly lower
than the blood pressure values that are currently used
to diagnose hypertension in Europe and Russia. The
results of recent studies indicate a high prevalence of
hypertension, including masked, in young people, which
often remains underestimated in real clinical practice.
DBP has a greater influence on the long-term prognosis
in young people. The strategy for the treatment of hyper-
tension in young patients has not been defined, further
research is required to identify additional arguments
for initiating or withholding antihypertensive therapy
in this population, including the study of early signs of
hypertension-associated target organ damage.
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Ocob6eHHOCTU apTepuanibHOW FTMNEPTOHUM Y IUL, MOJIOA0M0 Bo3pacTa

E.N.Ba3asipea’ , E.K. IIlaBapoBa’? 'g, H.E.ExoBa!

E.A. KupnmnunukoBa® ~, JK./[. Kobarapa® ?

Topoackas kiuHUUecKas 6opHMIIA UMeHr B.B. BuHorpajosa, 2. Mockea, Pocculickas @edepayust
2Poccuiickuil yHUBEPCUTET IpyKObI HApOOB, 2. Mockea, Pocculickas @edepayus
3PoCCHIICKUI HalMOHA/IBHBIN UCC/Ie0BaTeTbCKUN MeAULMHCKUN yHuBepcuteT uMvenn H.U. TTuporoga,
2. Mockea, Poccutickas ®@edepayus
> alisheva@rambler.ru

AuHoTanus. AprepuasnbHas runeptensus (Al') cBf3aHa C pa3BUTHEM MAaTOIOrMUYeCKHUX U3MeHeHUH B OpraHax-MHILIEHsIX, YTo
TIPUBOJIVT K YBeJIMUeHHI0 3a00/1eBaeMoCTH U cMepTHOCTH. Llesib 0630pa — 006cynuTh ocobeHHoCTH TeueHust Al y yivi MOIOZ0ro
BO3pacTa, B UaCTHOCTH (aKTOPbI pucKa pa3Butus Al, accolaliuy pyucka cep/ieuHO-COCYIUCTBIX 3a00/IeBaHUM C TIOBBILIIEHUEM
apTepyabHOrO JjaBieHus, GeHOTUIIbl apTepUaIbHOTO JaBJieHUs], pO/ib TPaJAULIMOHHBIX (DAKTOPOB pUCKa CePAEeYHO-COCYAUCTBIX
3abonieBaHuMi y M1 MOJIOZIOTO Bo3pacTa npu AT, 0co0eHHOCTH MOpa’keHHs1 OpraHOB-MHUIIIEHeH U ONTUMasIbHOe apTepUanbHOoe
JaBsneHue (Al) p/s 3alUThl opraHoB-mullieHel. IToporoBele 3HaueHHs1 AJl, C KOTOPBIX HAUMHAETCS LIMKJI NTaTO/I0T e CKUX
M3MeHeHUH, OKOHUaTe/IbHO He OIlpefiesieHbl, 0JHaKO, BePOSTHO, OHU 3HAUUTE/IEHO HIDKe Tex 3HauyeHuM AJl, KoTopble B HacTosiIlee
BpeMst UCTIONb3YIOTCS Jyist AvarHoctuku AT' B EBporne u Poccun. Peknaccudukarus AT ¢ ncnonb3oBaHreM Oosiee CTpOrux
kputepues B CIIIA nipuBesna K yBesueHUto pacrpocrpadeHHoCTH Al ¢ 29 % 10 43 % u 3arparvsasia peuMylije CTBeHHO JIUL]
Moof0ro Bo3pacta. OKrpeHue, TIOBBIIIEHHAs] CyTOYHAs! 3KCKPELUs HaTPUsl, MOBBIILIEHHOe TIOTpebieHre MSCHBIX MTPOJYKTOB,
JUCTTUNUEMUS, TUTIePUHCY/IMHEeMUS], TUIIepyPUKeMUsl, BBICOKUI YPOBEHb JleflpeCcCUy U HU3KUM COLMaIbHBIA CTaTyC OTHOCATCS
K TIOTeHLIMa/IbHBIM (aKTOpaM pricka pa3utusi AI' B MOJI010M BO3pacTe, TOryja Kak MajocosieBast jueTa, yrorpebneHue B LY
DO0/TBILIOr0 KOJTMUEeCTBA PACTUTETHHOM TMHUILU C BLICOKUM COZIepyKaHHueM KapOTHHOW/IOB U (hOJTMEeBOM KUC/IOTHI, @ TAK)Ke BHICOKHIN
yPOBeHb (pr31UeCcKol aKTUBHOCTH MOT'YT OKa3bIBaTh NpoduiakTUueckoe AeficTBre Ha pa3Butre Al Pe3ynbTarhl McciefoBaHUi
TIOC/IeIHUX JIET CBU/IeTeNIbCTBYIOT O BBICOKOM pacnpocTpaHeHHOCTU AT, B TOM uKC/le MaCKMPOBaHHOM, Y JIUL] MOJIOZIOTO BO3pacTa,
KOTOpasi B peaibHOM KIMHAYeCKOM MpaKTHKe 3aUacTylo ocTaeTcsl HefjooljeHeHHOW. CTparerus jiedeHus Al y naijlieHTOB MOJIOZI0TO
BO3pacTa He OTpe/ie/ieHa, UTO CBSI3aHO C He/IOCTaTOYHOM JJoKasarenbHON 6a3oi. Heob6XoquMbl vccie[oBaHVs [J1s1 BBISIB/IEHUS
JIOTIOJTHHTE/TEHBIX apTYMEHTOB B 110J1b3y Hauasia WK MpeKpallieHus1 aHTUTUIIepTeH3UBHOW Tepaliy B 3TOM MOMYJIALUY, BKIOYas
M3yuyeHue PaHHUX MPHU3HAKOB MOPa)KeH!sT OpraHOB-MUIIIeHeH, CB3aHHbIX C TUIepTeH3rell. BoiBozbl. Pe3ynbTarh! Mccief0BaHuMIA
MOC/IeHUX JIeT CBU/IeTEe/ILCTBYIOT O BLICOKOM PaclpOoCTPaHEeHHOCTH apTepyabHON TUIepTeH3uH, B TOM YKC/ie MaCKUPOBaHHOM,
y JIMI] MOJIOZIOTO BO3pacTa, KOTopasi B peasbHOM KIMHUYeCKOH MpaKTHKe 3a4acTyr0 OCTaeTcsl HeJjoolleHeHHOU. TpeOyrorcs
Jla/bHelIIIre UCCiieJ0BaHus /ISl BbISIBJIEHUS JOTIO/IHUTE/IbHBIX apryMEHTOB B I0/1b3y Hauyasla Wiy OTMeHbl aHTUTUIIepTeH3UBHON
Teparyu B 3TOH MOMYJISALMY, B TOM UKC/Ie U3yueHHe paHHUX [TPHU3HAKOB acCOLIMMPOBaHHOr0 ¢ Al mopa)keHusi OpraHoB-MUILIeHeH.

KiroueBble c10Ba: apTepuasbHasi TUIIEPTOHMS, TIOPa)KeHHe OpraHOB-MUILLeHel, MOIo/ble

HNudopmanus o puHaHCHpOBaHUH. ABTODHI 3asB/ISIOT 00 OTCYTCTBUM BHEIIHEro (MHAHCHPOBAHUS.

BkJiag aBTopoB: Bce aBTOpBI BHEC/U CYIIeCTBEHHBIHN BK/Ia/| B Pa3pab0TKy KOHIIEMIIMY ¥ TIOATOTOBKY CTaThH, POYIH U 0f00pHIU
(uHaIBHYIO BEpCHIO Tiepe]] My OKaruen.

HNudopmanys o KOHQINKTe HHTEPeCoB. ABTOPHI 3asIB/ISTIOT 00 OTCYTCTBUM KOH(IMKTa MHTEPECOB.
JTHYeCKOe YTBepXX/eHHe — HelpUMeHUMO.
BJiarogapHoCcTH — HElpUMeHHMO.

HNHdopMupoBaHHoe coriacue Ha MyOJIMKaLHI0 — HENPUMEHHUMO.
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Aortic-brachial stiffness mismatch as potential marker
of subclinical arterial damage in patients with rheumatoid arthritis

Elena A. Troitskaya 8, Sergei V. Velmakin ~, Lubov A. Goreva ', Zhanna D. Kobalava

RUDN University, Moscow, Russian Federation
> troitskaya-ea@rudn.ru

Abstract. Aortic-brachial stiffness mismatch is a potential new marker of a subclinical vascular damage that has never
been studied in patients with rheumatic diseases. The aim of the study was to assess the frequency of arterial stiffness mismatch
in rheumatoid arthritis (RA) and to evaluate its clinical associations. Materials and Methods. The study group included 85
patients with RA (males 22.4 %, aged 59.7 + 14.3 years, hypertension in 65 %, mean disease activity score (DAS-28 (C-reactive
protein) 3.7+ 1.1), and the control group included 40 subjects matched by gender, age and risk factors. The study methods
included measurements of clinical and ambulatory brachial and aortic blood pressure (BP) (BPLab-Vasotens), arterial stiffness
parameters parameters (applanation tonometry, SphygmoCorAtCor), cardio-ankle vascular index (VaSera) and cardio-vascular risk
assessments using the SCORE, American College of Cardiology/American Heart Association (ACC/AHA) 2013 pooled cohort
equations and QRisk2 scoring systems. The arterial stiffness gradient was calculated as a ratio between carotid-femoral (cf) and
carotid-radial (cr) pulse wave velocity, and its elevation of >1 was considered as arterial stiffness mismatch. A p-value of <0.05
was considered significant. Results and Discussion. The mean stiffness gradient in RA patients without and with hypertension
was 1.1£0.1 and 1.4+ 0.4, respectively (p <0.001); in controls, 0.99+0.2 and 1.3+ 0.3, respectively (p < 0.001). The frequency
of stiffness mismatch in the RA group was significantly higher compared to the controls in the whole study population (88.2 %
vs 65 % (p=0.002)) and in both normotensive and hypertensive subgroups (76.7 % vs 43.8 % (p=0.03), and 94.5 % vs 79.2 %
(p = 0.04), respectively). The same trend was observed in the subgroups with normal carotid-femoral pulse wave velocity:
arterial stiffness mismatch was present in 82.1 % of RA patients vs. 51.9 % control subjects (p =0.004). The stiffness gradient
was associated with age (r=0.63), hypertension duration (r=0.56), cardio-vascular risk by the ACC/AHA 2013 (r=0.69) and
Qrisk?2 (r = 0.7) scoring systems, nocturnal aortic systolic BP (r=0.53), cardio-ankle vascular index (r=0.60) and diurnal index
of brachial systolic BP (r = —0.4). Significant differences in stiffness gradient values were observed in the subgroups based on
elevation of aortic systolic BP and pulse wave velocity above individual reference values, aortic pulse pressure > 50 mmHg,
cardio-ankle vascular index > 9, presence of high cardio-vascular risk, masked and nocturnal hypertension, and non-dipping.
Conclusion. Patients with RA are characterized by higher frequency of arterial stiffness mismatch compared to controls, irrespective
of the history of hypertension or the values of carotid-femoral pulse wave velocity. Arterial stiffness mismatch is associated with
unfavorable 24-h BP profile, higher frequency of nocturnal hypertension and cardio-vascular risk.

Key words: rheumatoid arthritis, arterial stiffness, arterial stiffness gradient, aortic-brachial stiffness mismatch
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Introduction

Cardiovascular diseases (CVD) are the main cause of
death in patients with rheumatoid arthritis (RA). Studies
show a 10-year earlier onset of CVD in RA patients. The
risk of cardiovascular (CV) disease in patients with ar-
thritis is 60 percent higher than in general population [1].
RA, which is an active chronic inflammatory condition,
is considered as a model of early vascular aging, same as
arterial hypertension (HTN), diabetes mellitus (DM), and
chronic kidney disease (CKD) [2, 3]. Therefore, markers
of arterial wall changes may play an equally important
role in this disease. Much attention has been recently
paid to the search for new markers of arteriolosclerosis,
independent of blood pressure (BP) levels and suitable
for detecting changes at earlier stages of disease. One
of the promising markers is the arterial stiffness (AS)
gradient between the aorta and brachial artery.

Since it is the stiffness of the arterial system that
determines the pulse wave propagation velocity (PWV)
in the carotid-femoral segment is a reliable parameter of
the aortic stiffness. PWV can be also measured in other
segments — carotid-radial, femoral-plantar, shoulder-
ankle — but the measurements should be interpreted
differently. Peripheral muscular arteries are originally
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stiffer than elastic arteries, and their stiffness almost
does not change with age [4-7]. While the contribution
of aortic stiffness to CV risk is indisputable, there are
limited data regarding peripheral stiffness. Studies in
the general population [8-10], elderly [11], and patients
with terminal CKD [12] give contradictory results [13].

Regardless of the prognostic significance of
peripheral arterial stiffness, the increasing stiffness
of the aortic arteries with the advancing age leads to
cfPWYV becoming equal to or even exceeding periph-
eral PWV. Some researchers suggest that the aortic-
brachial PWYV ratio (the so-called the AS gradient)
[14] may potentially be an important outcome marker
since the reversal of physiological stiffness gradient
is associated with a number of adverse effects due
to increased transmission of pulsatile forces to the
peripheral vascular bed and target organs, as well as
more pronounced pulse fluctuations of the microcircu-
latory bed [15]. There have been suggestions that this
parameter may be a more accurate mortality predictor
than increase in cfPWYV, but the available studies of the
effect of AS gradient on the outcomes in patients on
hemodialysis [16, 17], peritoneal dialysis [18], in the
Framingham study cohort [15], and in a small group
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of patients with HTN and type 2 DM without a history
of atherosclerotic CVD [19-21] report contradicting
results. Thus, the significance of this parameter for CV
risk assessment is ambiguous, and the expediency of
its measurement is not obvious. The indicator has not
been studied before in patients with rheumatic diseases.
Yet, as chronic inflammation leads to early changes in
the vascular wall, AS mismatch may be a promising
marker of the risk of CV events and a predictor of
their outcomes.

The aim of the study was to evaluate the prevalence
of AS mismatch in the carotid-femoral and carotid-radial
segments in patients with RA and to establish its clinical
associations.

Materials and methods

We present a cross-sectional study in 85 patients
with verified RA (ACR/EULAR, 2010) [22] and
40 control subjects. Written consent was obtained
from all participants for the investigation and publi-
cation of relevant medical information according to
WMA Declaration of Helsinki — Ethical Principles for
Medical Research Involving Human Subjects, 2013.
The study was approved by the ethics committee of
the Peoples’ Friendship University of Russia. The
RA group included patients aged 18 years and older,
without known complications (patients with uncom-
plicated HTN with risk factors could be included),
who received disease-modifying antirheumatic drugs
(DMARD:S). The control group consisted of 40 subjects
selected to match the patient group in a ratio of approx-
imately 1:2 in terms of age, gender, smoking history,
presence or absence of HTN, obesity, and type 2 DM.
All subjects provided informed consent to participate
in the study. The study did not include subjects with
other autoimmune diseases, active infection, grade
3 HTN, atrial fibrillation, history of atherosclerotic
CVD, chronic heart failure NYHA II to IV, CKD-EPI
with GFR <30 ml/min/1.73 m?%

The assessment protocol included clinical history,
standard physical examination, laboratory assessments,
RA activity assessment by the modified Disease Activity
Score in 28 joints with C-reactive protein (DAS28-CRP)
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in accordance with the guidelines of the Association of
Rheumatologists of Russia (ARR) [23].

Clinical measurement of BP in the brachial artery
(peripheral BP) was performed using a validated oscillo-
metric device with an individually selected cuff for each
patient; aortic BP was measured by applanation tonometry
(Sphygmocor, AtCor, Australia). Aortic BP data were
interpreted using reference values for healthy population
[24]. Parallel 24-hour peripheral and aortic BP monitoring
was carried out according to a standard technique using
BPLab Vasotens (OOO “Petr Telegin”). BP phenotypes
were determined based on clinical BP measurements and
results of 24-hour monitoring [25, 26].

Assessment of the arterial bed was based on direct
(cfPWYV) and indirect (aortic pulse pressure (PP), AS
gradient, cardio-ankle vascular index (CAVI)) markers
of AS. PWYV, aortic PP, AS gradient were assessed by
applanation tonometry. Increased AS was defined as
cfPWV > 10 m/s [25, 26] and aortic PP>50 mmHg
[27, 28]. In addition, reference values obtained for
healthy population and depending on age and systolic
BP (SBP) were used as the cfPWYV reference values
[29]. The AS gradient was assessed by measuring PWV
in the carotid-radial segment (crPWYV) and calculating
the cfPWYV to crPWYV ratio. The AS gradient of >1
was defined as AS mismatch. CAVI was measured by
volumetric sphygmography using a VaSera VS-1500N
(Fukuda Denshi, Japan). CAVI values >9.0 were con-
sidered elevated.

For the estimation of CV risk we used the follow-
ing scales: SCORE [30], the Pooled Cohort 10-year
atherosclerotic cardiovascular disease (ASCVD) risk
equations (hereinafter referred to as “ACC/AHA risk)
[31] and QRisk?2 [32]. Modified versions of the first
two scoring systems were also used, multiplying the
obtained values by 1.5 [33].

Statistical analyses of data were performed using
the Statistica Version 8 software package. Parametric
variables were summarized as a mean with a stand-
ard deviation (M = SD). Non-parametric variables
were summarized and analyzed using medians and
interquartile ranges (IQR). The data distribution
normality was tested using the Kolmogorov-Smirnov
test. Comparative analyses of quantitative variables
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between the two groups were performed using the
Student’s t-test or Mann-Whitney test, for normally
distributed or abnormally distributed variables,
respectively. Categorical variables were compared
using the y?-test and Fisher’s exact test. Inter-var-
iable relationships were studied using Spearman’s
correlation analysis and multivariate regression
analysis. Differences in mean values and correlations
were considered significant at p <0.05.

Results and discussion

General characteristics of study subjects

The clinical and demographic characteristics of study
subjects are presented in Table 1. Conventional CV risk
factors (sex, age, dyslipidemia, HTN, obesity, DM) were
absent in as little as 10 (11.8 %) subjects; 18 (21.2 %)
subjects had 1, 12 (14.1 %) had 2, 28 (32.9 %) had 3, 11
(12.9 %) had 4, 5 (5.9 %) had 5, and 1 (1.2 %) subject had
6 risk factors. A decrease in GFR <60 ml/min/1.73 m?
was found in 13 (15.3 %) RA patients.

Table 1.
Clinical and demographic characteristics of study subjects
Parameter RA (n =85) Control (n = 40) p
Males, n (%) 19 (22.4) 9 (22.5) 0.99
Age, yrs 59.7+14.3 58.9+15.5 0.27
BMI, kg/m? 26.4+5.6 26914 0.81
Abdominal obesity, n (%) 37 (43.5) 20 (50) 0.50
Smoking, n (%) 10(11.8) 9(22.5) 0.24
Dyslipidemia, n (%) 48 (56.5) 26 (65) 0.09
Type 2 DM, n (%) 5(5.9) 3(7.5) 0.73
HTN, n (%) 55 (64.7) 24 (60) 0.61
HTN duration, yrs* 6.6 (0;10) 5(4;7.5) 0.10
Creatinine, pmol/L 80.8+18.8 79.2+x17.3 0.80
GFR pgpy ML/Min/1.73 m? 77.3+19.8 78.9+20.1 0.87
TC, ymol/L 52+1.2 6.0£1.2 0.01
LDL cholesterol, pmol/L 3.2+1.0 3.4+09 0.08
TG, pmol/L 1.6+0.8 1.6+0.9 0.14
HDL cholesterol, pmol/L 1.4+04 1.6+0.3 0.12
Plasma glucose, pmol/L 52+0.9 52+0.6 0.84

Note: Data are expressed as M + SD with the exception of *data presented as median (IQR). Abbreviations: BMI = body mass
index; DM = diabetes mellitus; GFR = glomerular filtration rate; HDL = high density lipoproteins; HTN = hypertension; LDL = low
density lipoproteins; RA = rheumatoid arthritis; TC = total cholesterol; TG = triglycerides.

Clinical characteristics of RA course
Seropositive were 64.7 % of the patients, median
disease duration was 7 yrs (IQR 3;16 yrs), median eryth-
rocyte sedimentation rate (ESR) was 35 mm/h (IQR
22;55 mm/h), high-sensitivity (hs) CRP was 10 mg/dl
(2.2;22 mg/dl), rheumatoid factor (RF) 51.3 IU/ml
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(12.2;165 TU/ml), mean DAS28 (CRP) 3.7+1.1. Sys-
temic RA manifestations were not found. The swollen
joint count (SJC) ranged 0 (n=22) to 12 (n=1); the
tender joint count (TJC) was 0 (n=11) to 16 (n=1).
The visual analogue scale patient global assessments
(PGA-VAS) ranged from 10 to 90 mm (mean=31 mm).
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Remission was observed in 12.1 % of patients; the
RA activity was mild in 18.2 %, moderate in 59.1 %,
and severe in 12.1 % of patients. An RA duration of
less than 1 year was observed in 10 (11.8 %) patients,
with their disease activity being significantly higher
(DAS28: 5.2+1.6 vs. 3.4£0.9, p=0.005). Based on
the radiographic staging the patients were distributed as
follows: stage I in 25 (29.4 %); stage I in 29 (34.1 %),
stage III in 25 (29.4 %), and stage IV in 6 (7.1 %).
Functional incompetence of the 1st, 2nd and 3rd classes
was found in 31 (36.5 %), 45 (52.9 %) and 9 (10.6 %)
patients, respectively. All patients received DMARDs:
96.7 %, 2.8 %, and 0.5 % of the patients received meth-
otrexate (average dose 12.5 mg), leflunomide, or sul-
fasalazine, respectively. Nonsteroidal anti-inflammatory

drugs (NSAIDs) were taken by 27 (31.8 %) patients;
glucocorticoids (GC) by 22 (25.9 %) (maximum dose
was equivalent to 10 mg of prednisone). A history of
biologics was found in 12 (14.1 %) patients; more than
2 years had passed since the last dose in all patients.

Blood pressure in the study population

Data on clinical and 24-h BP are presented in Ta-
ble2. HTN was found in 64.7 % of patients, all received
antihypertensive therapy (AHT). In the RA group, 85 %
of patients received monotherapy and 15 % of patients
received dual therapy (a renin-angiotensin system (RAS)
inhibitor combined with a diuretic (82 %) or a calcium
channel blocker (18 %)).

Table 2.
Clinical BP and 24-h BP data in study groups, depending on the presence of HTN
RA Control
Parameter
No HTN (n=30) HTN (n = 55) No HTN (n=16) HTN (n = 24)
brSBP 117+13 138 +18*> > 117+7 130 £ 16*
brDBP 73+9 82+10*> > 68+8 7411
aoSBP 108+13 132+20*> > 106+10 120£17*
aoDBP 74+10 82+10*> > 718 74+12
Outpatient peripheral BP
Diurnal SBP 12019 134+16> > 115+11 12519
Diurnal DBP 717 77+10 68+7 73+8
Nocturnal SBP 113+10> > 128+17> 105+9 1169
Nocturnal DBP 65+9 71+£11> > 61+6 65+10
24-h SBP 118+8 133+15> > 11349 123+9
24-h DBP 69+8 75+10 67+6 71+9
Outpatient aortic BP
Diurnal SBP 1108 124+14> > 10419 115+14
Diurnal DBP 73+8 78+10 707 77 +11
Nocturnal SBP 105+10 121+16> > 1008 111+£10
Nocturnal DBP 67+10 72+10 65+7 69+12
24-h SBP 109+8 123+14> > 103+8 1158
24-h DBP 72+8 77+9 68+7 74+10

Note: All data are expressed in mmHg. Note: Data are expressed as M + SD. *p < 0.05, compared with normotensive subgroup
(No-HTN) based on Mann-Whitney test; > > p < 0.05, compared with control group based on Mann-Whitney test.

Abbreviations: ao — aortic; br — brachial, DBP — diastolic blood pressure; HTN — hypertension; RA — rheumatoid arthritis;
SBP — systolic blood pressure.

Masked HTN was detected in 28.2 % of RA patients
vs 7.5 % control subjects (p=0.009). Nocturnal increase
in BP was detected in 56.5 % of RA patients vs 17.5 %
of control subjects (x*=16.7, p<0.001). RA patients had
a lower diurnal index (DI) compared to controls (median
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4.6 % (0;9 %) vs 7.5 % (5;11.5 %), p=0.006), and there
were more non-dippers (SBP DI<10 %) among RA
patients: 83.5 % vs 62.5 % in control (x*=7.4, p=0.02).
There were no significant differences in the frequency
of individual phenotypes of nocturnal BP decrease [34].
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Arterial stiffness
The RA and control groups were comparable
in terms of most stiffness parameters. HTN was the

main factor driving the increase in the AS markers
(Table. 3) [35].

Table 3.
Arterial stiffness in study groups
RA Control
Parameter No HTN (n =30) (nHzTg'S) No HTN (n=16) (nH=T§4)
cfPWV, m/s 7.3+1.5 10.3+3.1* 6.7t1.4 9.6+1.9*
aoPP, mmHg* 33 (28;38) 47 (38;59)" 34 (30;40) 44 (38.5;56)"
Augmentation index,%* 25.5(9.5;33.5) 33 (25;38)* 24 (4;31) 29 (22.5;35.5)
RWTT, ms 135.8+14.2 132.2+18.7 153.5+31.4 131.1+£13.5*
Arterial stiffness gradient 1.1+£0.1 1.4+0.4" 0.99+0.2 1.3+0.3*
CAVI 72+1.1 9.0+1.6* 7+1.2 9.2+1.5%

Note: The data are presented as M + SD with the exception of *data presented as median (IQR). Augmentation index normalized
to a heart rate of 75 bpm."p < 0.007 compared to normotensive (No HTN) subgroup, based on Mann-Whitney test.
Abbreviations: ao — aortic; CAVI — cardio-ankle vascular index; cf — carotid-femoral; HTN — hypertension; PP — pulse pressure;
PWV — pulse wave velocity; RA — rheumatoid arthritis; RWTT — reflected wave transit time.

AS mismatch in carotid-femoral
and carotid-radial segments

The RA group was comparable with the control
group in terms of AS gradient means (see Table 3).
As shown by age-related analysis in the RA group,
AS gradient had a clear tendency to increase with age:
0.84+0.11 in patients under 20; 0.92+0.12 at the age
of 20-29, 0.94+0.16 at 30-39, 1.09+0.10 at 4049,
1.11+0.14 at 50-59, 1.26+0.13 at 60-69, 1.60+0.19

at 70-79, and 1.65+0.25 in patients over 80.

RA patients without HTN tended to have a higher
stiffness gradient compared with the similar control
subgroup, p=0.06. The presence of HTN, both in the
RA group and in the control group, was associated with
significantly higher AS gradients than in the respective
subgroups without HTN. The frequency of AS mismatch
was significantly higher in the RA group, regardless of
HTN (Fig. 1).

Fig. 1. Frequency of AS mismatch in the study population. Note: the significance of differences between RA and control groups
was tested using x*test. Abbreviations: HTN — hypertension; RA — rheumatoid arthritis
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Characteristics of patients with RA based

on the presence or absence of AS mismatch

Compared to RA patients with a normal AS gradi-
ent, patients with RA and AS mismatch were older, had
longer duration of HTN, higher body mass index (BMI),
higher clinical SBP in the brachial artery and diastolic
BP (DBP) in the aorta, as well as nocturnal peripheral
and aortic SBP, higher CAVI and lower DI, as well as

a higher CV risk. The frequency of nocturnal HTN and
non-dipping was significantly higher in this subgroup
(Table 4). There were no differences in the RA activity,
radiographic stage, or the type of anti-inflammatory
therapy. It should be noted that a similar analysis within
the control group has revealed significant differences
only in age, frequency of HTN, dyslipidemia and the
magnitude of CAVI.

Table 4.
Characteristics of RA patients based on AS mismatch
Parameter AS gradient < 1(n=10) | ASgradient = 1 (n=75) p
Age, yrs 447 +17.9 61.7+12.6 0.004
Duration of HTN, yrs* 0(0;0.5) 5(0;12) 0.02
BMI, kg/m? 23+4.5 26.8+5.6 0.04
Dyslipidemia, n (%) 2 (20) 38 (50.7) 0.06
brSBP, mmHg 12019 132+18 0.03
brDBP, mmHg 73+9 80+10 0.06
aoSBP, mmHg 114+24 125+20 0.08
aoDBP, mmHg 73+8 8011 0.03
Nocturnal brSBP, mmHg 109+14 124 +16 0.01
Nocturnal aoSBP, mmHg 101+14 11715 0.009
Nocturnal HTN, n (%) 1(10) 44 (59) 0.004
SBP DI,%* 11 (9;16) 3(-2;7.5) 0.001
Non-dippers, n (%) 5(50) 66 (88) 0.002
CAVI 6.5+1.0 8.6+1.6 <0.001
SCORE,%* 0.1 (0.03;2.1) 3.0(1.2,5.8) <0.001
MSCORE,%* 0.2 (0.05;3.3) 45(1.7,8.7) <0.001
ACC/AHA risk,%* 0.8 (0.4;4.4) 8.3(2.5;17.9) <0.001
ACC/AHA risk x1.5,%* 1.1 (0.6;6.6) 12.5(3.8;26.9) <0.001
QRisk2* 1.0 (0.7;8.5) 13.3 (5.6;24.7) <0.001

Note: Data are expressed as M + SD with the exception of *data presented as median (IQR). Abbreviations: ao — aortic;
BMI —body mass index; br — brachial; CAVI — cardio-ankle vascular index; DBP — diastolic blood pressure; DI — diurnal index;
HTN — hypertension; SBP — systolic blood pressure; mSCORE — total 10-year risk of fatal CVD calculated using the correction factor of 1.5

There were significant differences in AS gradient
between subgroups based on increase in aortic SBP or
PWYV above individual reference values [29], increase in
aortic PP>50 mmHg, increase in CAVI > 9, in CV risk
magnitude, the presence of nocturnal HTN, non-dipping,
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latent HTN (in the clinically normotensive subgroup)
(Fig. 2). There were no differences in the level of AS
gradient in subgroups based on gender, RF positivity,
median CRP or ESR, RA activity by DAS28, radio-
graphic stage, functional class, use of NSAIDs and GC.
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Fig. 2. AS gradient in RA patients, depending on various parameters.

Note: the significance of differences was tested using the Mann-Whitney test. Abbreviations: ao — aortic; AS — atherosclerotic;
CAV| — cardio-ankle vascular index; cf — carotid-femoral; HTN — hypertension; PP — pulse pressure; PWV — pulse wave velocity;

SBP — systolic blood pressure.

A comparison of test parameters between the AS
mismatch subgroups from the RA and control groups
showed that patients with RA had increased clinical
peripheral and aortic DBP (80+ 10 vs. 72+8 mmHg,
p<0.001 and 80+ 11 vs. 73+9 mmHg, p=0.002),
increased nocturnal peripheral and aortic SBP
(124+16 vs. 113+ 10 mmHg, p=0.005 and 117+15
vs. 108+ 10 mmHg, p=0.02, respectively) and DBP
(69+10 vs. 63+8 mmHg, p=0.03 and 71+ 11 vs.
66+ 10 mmHg, p=0.04, respectively), decreased SBP
DI (3 % (=2;7.5 %) vs. 6 % (4;12 %), p=0.005), in-
creased frequency of non-dipping (66 (88 %) vs. 16
(61.5 %), p=0.003) and nocturnal HTN (44 (58.7 %)
vs. 4 (15.4 %), p<0.001).

Univariate correlation analysis has confirmed associ-
ations of the AS gradient with parameters in Table 4: the
highest correlation coefficient was noted for age (r=0.63),
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HTN duration (r=0.56), ACC/AHA risk (r=0.69) and
Qrisk2 (r=0.7), nocturnal SBP in the aorta (r=0.53),
CAVI (r=0.60), and SBP DI (r = —0.4). Inclusion of
clinical and nocturnal SBP and CAVT into the regression
model revealed independent associations between AS
gradient and nocturnal aortic SBP ($=0.31, p=0.02) and
CAVI (B=0.45, p<0.001). These associations disappeared
if the model also included HTN duration and CV risk
values, although the independent association with Qrisk2
score was confirmed (3=0.33, p=0.05). The significance
of the above associations was not confirmed when the
same model was adjusted by age.

AS gradient in RA patients with normal PWV
In the RA subgroup with cfPWV£10 m/s, AS
mismatch was significantly more common than in
the control group (Fig. 3). In the subgroup with cfP-
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WYV > 10 m/s, the frequency of AS mismatch in patients in patients with RA and 1.07 +£0.25 in the control group
with RA was 97.6 % vs 92.3 % in control. In subjects (p=0.24).

with normal cfPWYV, mean AS gradient was 1.09+0.14

Fig. 3. Frequency of AS mismatch in subjects with PWV <10 m/s. Note: significance of differences RA vs control was tested
using x*test. Abbreviations: HTN — hypertension; RA — rheumatoid arthritis.

In RA patients with normal PWV, AS mismatch nocturnal aortic SBP, CAVI, and CV risk (Table 5).
was associated with older age, lower SBP DI, higher

Characteristics of RA patients depending on AS mismatch in the subgroup with cfPWV <10 m/s (n = 56) fable 5
Parameter AS gradient<1 (n=10) AS gradient =1 (n =46) p
Age, yrs 447 +17.9 57.1+12.7 0.04
Dyslipidemia, n (%) 2 (20) 24 (52.2) 0.06
Nocturnal aoSBP, mmHg 101x14 11211 0.03
Nocturnal HTN, n (%) 1(10) 21 (45.7) 0.04
SBP DI,%* 11(9;16) 3.5(-1;7.5) 0.003
Non-dippers, n (%) 5 (50) 39 (84.8) 0.02
CAVI 6.5+1.0 82+1.4 0.006
SCORE,%* 0.1 (0.03;2.1) 1.8 (0.6;4.0) 0.02
mMSCORE,%* 0.2 (0.05;3.3) 2.7 (0.8;5.9) 0.02
ACC/AHA risk,%* 0.8 (0.4;4.4) 4.4 (1.3;10.2) 0.005
ACC/AHA risk x1.5,%* 1.1 (0.6;6.6) 6.5 (2.0;15.3) 0.005
QRisk2* 1.0 (0.7;8.5) 8.7 (3.3,14.6) <0.01

Note: Data are expressed as M + SD with the exception of *data expressed as median (IQR). Abbreviations: ao — aortic; CAVI —

cardio-ankle vascular index; DI — diurnal index; HTN — hypertension; SBP — systolic blood pressure; mSCORE — total 10-year risk
of fatal CVD calculated using the correction factor of 1.5.
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According to a similar analysis in the subgroup with
PWYV within individual reference ranges, the frequency
of AS mismatch was 82 % in RA patients and 51.7 % in
control subjects (p=0.04): 66.7 % vs. 40 % in patients
without HTN (p=0.13) and 90.6 % vs. 64.3 % (p=0.03)
in patients with HTN, respectively. Comparative anal-
ysis revealed differences similar to those in Table 5, as
well as differences in RF (106.2 (30.8;203.5) IU/ml vs.
25.5 (11;40.5) IU/ml, p=0.01) and nocturnal peripheral
SBP (120+13 vs. 109+ 15 mmHg, p=0.04).

Thus, the presence of RA was associated with
a high frequency of AS mismatch, including in patients
with normal PWYV, regardless of their HTN history.
At the same time, AS mismatch was associated with
nocturnal HTN, non-dipping, increased CAVI, and high
CV risk. No independent predictors of AS mismatch
have been identified.

The presented study was conducted on a sample
of RA patients without a history of CVD. The specific
feature of the study was that it included a comprehensive
assessment of the condition of the arterial bed using,
among routine things, some relatively new indicators or
those that hadn't been studied in this population before
(AS gradient), as well as detailed 24-hour profile of
peripheral and aortic BP, and analysis of associations
between the test variables and CV risk indicators. All
key analyses were also performed in the control group.

One of the innovative aspects of this study is the
characterization of AS gradient in a population of RA
patients. In the last few years, there have been publi-
cations studying some controversial issues concerning
AS gradient: its normal levels in different age groups
[36], dependence on mean BP [37, 38], its clinical as-
sociations, and the relationship with adverse outcomes
in the general population [15]. However, no previous
studies dealt with characterization of AS gradient in
patients with inflammatory joint diseases.

In our study, the mean AS gradient was 1.1 and 1.4
in the normotensive and hypertensive RA subgroups,
respectively, and 0.99 and 1.3 in the respective control
subgroups. The highest values were predictably ob-
served in the whole RA group and in the RA subgroup
with HTN. Our control group data are partially con-
sistent with the results of recently published studies.
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Niiranen et al [15] studied the prognostic value of the
AS gradient in the Framingham Heart Study Offspring
cohort (n=3539), where the AS gradient was calculated
as the ratio of carotid-radial to carotid-femoral PWYV,
with its mean values being 1.08 + 063. Thus, it was
noted that this indicator decreased from 1.36 £0.19
in subjects under 40 to 0.73+0.21 in those over 80.
Upon conversion of the obtained results in the inverse
formula we used, the mean value of AS gradient in this
study was 0.99, which is consistent with the values we
have obtained in the control subgroup without HTN. In
Armstrong’s study, which examined the independence
of AS gradient from mean BP in different cohorts, the
mean AS was 0.92+0.21 in healthy subjects, 1.13+0.30
in HTN, 1.11+0.35 in those with T2DM, and 1.21+0.24
in subjects with CKD [38]. Noteworthy is that the mean
value for the group with HTN was somewhat lower
than in our study, although the groups were comparable
by age. This can be due to higher mean BP and PWV
values in our study population. Yet another research by
BiaD. et al. [36] evaluated consistency among various
methods and parameters that characterize arterial stiff-
ness (n=3619 individuals, aged 3 to 90 yrs, including
1289 healthy individuals without risk factors): the
median AS gradient gradually increased from 0.58
in the youngest age group (under 5 yrs) to 1.08 in the
group aged 75-80 yrs. Among the 60-year-olds (the age
group comparable to our study population), the median
AS gradient was 0.81. We have obtained similar data
with a clear trend towards the AS gradient increase with
older age and with maximum values in patients older
than 70 years. In a study by Starostina E.S. et al., the
mean AS gradient in subjects with HTN and T2DM was
1.2+£0.9 [21], i.e. comparable to our results in RA. As
shown by previous studies in patients with T2DM, AS
mismatch may be an earlier marker of increased AS than
cfPWV [19-21]. Therefore, it was interesting to conduct
a similar analysis in patients with RA. We found a high
frequency of AS mismatch in patients with normal
cfPWYV, regardless of the presence of HTN and despite
of comparable mean values of this variable (88.2 % vs.
65 % in the whole study population), including in the
subgroup with normal cfPWYV (82.1 % vs. 51.9 %). This
is consistent with the results of Starostina’s study, where
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the frequency of AS mismatch in hypertensive patients
with T2DM was also high (93 % in the whole group and
70 % in the subgroup with a normal cfPWV) [21]. Our
data suggest that the AS gradient is an earlier marker of
increasing AS in patients with RA than cfPWYV is, and
hence may be a promising parameter for early diagnosis
of changes in the arterial bed.

The associations of AS gradient with age, HTN
duration, CV risk scores, and BMI that have been
revealed in our study are predictable and consistent
with previous studies [15, 16, 38]. In addition, our
results do not support independence of AS gradient
from BP, as was previously found in patients on he-
modialysis [37], which is consistent with the results of
Armstrong for a healthy population [38]. Similarly to
the Starostina study [19, 21], we have also identified
associations of AS gradient with nocturnal SBP and
CAV], as well as with SBP DI, including in patients
with cfPWV <10 m/s, which confirms associations
between unfavorable phenotypes of 24-h BP and early
changes in the vascular wall.

Conclusion

It has been shown that AS mismatch between the
aortic and peripheral arteries is quite common in pa-
tients with RA, regardless of their HTN history. The
phenomenon is associated with unfavorable 24-hour BP
profile, and may be an earlier marker of increased AS
than cfPWYV. We think that assessment of this parameter
can be recommended to RA patients without a history
of CV complications for early detection of changes in
the arterial bed and appropriate correction of therapy.
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deHOMeH yTpaTbl rpagneHTa XXeCTKOCTU — NoTeHUMaNnbHbIN MapkKep
CYGKHMHW-IECKOFO nopaxeHunda cocyaucToro pycina y nauymeHToB
C peBMaTOMAHbIM QpPTPUTOM

E.A. Tpouukas g’ C.B.Benbmakun , JI.A.TopeBa , JK./I. KobanaBa

Poccuiickuii yHuBepcuteT Apy»KObl HapogoB, 2. Mockea, Poccutickas dedepayus
> troitskaya-ea@rudn.ru

AnHoTaums. I'paiieHT )KeCTKOCTH MEX/y a0pTOH U TUIeueBOl apTeprieli — HOBBIH MepPCIIeKTUBHBIN MapKep CyOK/TMHUYeCKOTo
TIOpPa’KeHHUs1 COCY/IUCTOTO PyC/ia, paHee He W3yJaBIIWICS Y MALMeHTOB C PeBMAaTUUeCKUMU 3abosieBaHusIMU. Lenb uccaedosa-
HUsl — U3YUYUTh YacTOTy peHOMEHa yTPaThl IPa/IieHTa XKeCTKOCTH Ha KapOTUJHO-()eMOpasTbHOM 1 KapOTUAHO-PauaIbHOM
CerMeHTax y MaljieHTOB C PeBMaTOUAHBIM apTpuToM (PA) 1 yCTaHOBUTH €ro KJIMHHUUEeCKHe accorrariui. Mamepuan u Memoobi.
B omHOMOMeEHTHOe TorepeuHoe UccieoBaHye BKIoUeHo 85 nmanueHToB ¢ PA (22,4 % my»kuuH, Bo3pacT 59,7 + 14,3 neT, apTe-
puanbHasi runepronus y 65 %, uagekc DAS28 (o C-peaktuBHOMY 6enky) 3,7 £1,1) u 40 maLueHTOB KOHTPOILHOW TPYIIIHI,
COTIOCTaBUMBIX TI0 OCHOBHBIM KJIMHUKO-/leMorpaduueckyM rapaMeTrpaM. Bcem npoBoAnuoch W3MepeHUe KIMHUUYEeCKOTO
aprepuanbHOro AaeneHus (All), 24-uacoBoe CyTOUHOe MOHUTOpPHPOBaHHUe TMepudepruyeckoro u reHTpansHoro A/l (BPLab
Vasotens), armriadaripionHasi ToHometpust (SphygmoCor AtCor) ¢ o1jeHKON CKOPOCTU pacTipoCTpaHeHUs MyJ/IbCOBOU BOTHBI
Ha KapoTH/{HO-(peMOopabHOM 1 KapOTH/IHO-Pa/iMa/IbHOM CerMeHTaxX M PacueToM IpaJiieHTa )KeCTKOCTH KaK OTHOLIEHHST MEeXY
HUMH, OLIEHKa Cep/IeYHO-COCYAHUCTOTrO JOABDKEUHOT0 UH/IEKCa U CepIeYHO-COCYAUCTOro prcka 1o mkansam SCORE, 10-netHero
pUCKa aTepOoCKIepOTHUeCKUX CepAieuHO-coCyaucThIX 3aboneBanuii (CC3) (ACC/AHA 2013) u QRisk2. YTparoii rpasuenra
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YKECTKOCTH CUMTAJTH €ro 3HaueHust > 1. Pe3ynbTarhl CUMTANN CTAaTUCTUUECKH 0CTOBepHBIMU TIpH P <0,05. Pe3yabmambi u 06-
cyscOeHue. 3HaUEHUs TPaJieHTa KeCTKOCTH coctaBuu B rpynme PA 1,1+0,1 u 1,4+ 0,4 y nmaiieHTOB 6€3 ¥ C apTepUanbHON
runeproHueil coorBerctBeHHO (p <0,001), B koHTposbHOM rpymre — 0,99+ 0,2 u 1,3+0,3 cootBeTcTBeHHO (p <0,001). Hactora
yTpaThl TpajiieHTa KeCTKOCTH B 1iesioM coctaBuia 88,2 % B rpymrie PA u 65 % B rpymre KoHTposis (p =0,002): y maiueHToB
6e3 runepronuu 76,7 % u 43,8 % (p=0,03); y nauueHToB C runeptoHuei 94,5 % u 79,2 % (p=0,04) cooTBeTCTBEHHO.
B nogrpymre co CKOpOCThIO pacnpoCTpaHeHus My/AbCOBOU BOJIHBI < 10 M/c yacTOTa yTpaThl rpajideHTa >XKeCTKOCTU npu PA
coctaBuna 82,1 % nipotus 51,9 % B rpymne koHTpoJs (p =0,004). YcTaHOBIeHbI acCOL[MALIUM I'PaJijieHTa )KeCTKOCTU C BO3pac-
ToM (r=0,63), TpOJO/DKUTENBHOCThIO apTepraabHol runeptoHud (r=0,56), pruckoM mo ikanam 10-netHero pucka (r=0,69)
u Qrisk2 (r=0,7), HounbM cuctonmueckuMm AJl B aopte (r=0,53), cepAeuHo-10JbDKEUHBIM COCYAUCTBIM UHAeKcoM (r=0,60)
Y CyTOYHBIM UH/eKcoM cuctonudeckoro A/l (r= —0,4). BrisiByieHbI JOCTOBepHbIE pa3/NuMs 3HaUeHU rpailieHTa KeCTKOCTH
B IPYyIIax, BbIJIeJIEHHBIX B 3aBUCUMOCTH OT TOBBIILIEHUS [IeHTPAJbHOTO CUCTOMMUecKoro Al ¥ CKOPOCTH pacrpoCTpaHeHus
My/IbCOBOM BOJIHBI BhIIIIe UHAWBH/yaIbHBIX HOPMATHBOB, MOBBIIIEHNUS LJeHTPaJbHOIO My/IbCOBOTO AaBieHus > 50 MM pT. CT.,
Cep/ieuHO-JI0ABDKEYHOI0 COCYAUCTOro MH/eKCa > 9, BeIMUMHbI PUCKa, Ha/IMUMs HOYHOW TUIePTOHUM, HOH-IUMIYHTA U CKPBITON
runepToHuy. He3aBHCHMBIX MPEAWKTOPOB YTPAThI IPa/IIeHTa KeCTKOCTH He BBISIB/IEHO. BbigoObl. YTpaTa rpajiueHTa >KeCTKOCTH
MeXXAy KapoTUJHO-(peMopaabHbIM U KapOTHAHO-PaiuaJbHbIM ceTMeHTOM npy PA IIMPOKO pacripocTpaHeHa, BCTpeuaeTcs
yailje, UeM B KOHTPOJILHOM IpyIITie, B TOM UKC/Ie Y TIPY HOPMasbHBIX 3HaU€HUSIX CKOPOCTH PACIPOCTPaHeHus MybCOBOM BOTHBI
Y acCOLIMUPYETCs C HeOIaronpUATHBIM [IUPKAJHBIM rpodusieM A/l, BICOKOM UacTOTON HOUHOM MMITEPTOHUU U TIOBBIIIIEHHEM
CepAeYHO-COCYJUCTOTO PUCKA.

KnroueBble c10Ba: peBMaTOWJHBINM apTpUT, apTeprajibHasi pUTHAHOCTb, TPaIeHT apTepraabHON »KeCTKOCTH, yTpara
rpajZiieHTa apTepuaabHOMN >KeCTKOCTU

Wudopmanys o hpuHAHCHPOBAaHUU. ABTOPSHI 3asiB/ISIIOT 00 OTCYTCTBUM BHeIIHEero (pMHaHCHPOBaHUSL.

Bkuiajg aBropoB: Tpouiikas E.A., Besbmakus C.B. — cbop marepuasa, Besbmakub C.B. — cratuctiueckast 00paboTKa JaHHBIX,
Tpournikas E.A., Topesa JI.A. — iuTepaTtypHbIii 0630p, aHaIM3 ¥ UHTEpIIpeTalys pe3ynsratoB; Kobanasa XK. /. — KOHI[eMLys
U au3aliH uccieoBaHus. Bce aBTOPBI BHEC/M CYIIECTBEHHBIN BK/Ia/l B pa3paboTKy KOHIIEMIUH, POBEeIEHHE UCC/Ie0BAaHUS
Y TIOJITOTOBKY CTaThU, IPOWIN U 0f00pUIN (UHAIBHYIO BEPCHIO MTepe IyOnuKarei.

Mudopmanys o KOHGIMKTe HHTePecoB. ABTOPHI 3asB/ISIOT 00 OTCYTCTBHY KOH(/IMKTA HHTEPECOB.

JTuueckoe yreepxkaenue. Vccienosanve ofobpeHo Komuccueit o BorpocaM 3TUKKA MeUIMHCKOrO MHCTUTYTa PoCcHiickoro
YHHUBEPCHUTETA JIPY>KObI HAPO/IOB.

BiaropapHoCcTH — HelpyUMeHUMO.

HNudopMupoBaHHoOe corjiacue Ha My0/IMKanuw. Y BCceX NMalyeHTOB ObIIO MoyYeHo J0OpOBOIbHOE HHPOPMUPOBaHHOE
corJiacve Ha ydacTve B UCC/e/IOBaHUU COTVIaCHO XeJIbCUHKCKOM AieKnapauyy BcemupHoi MeauLIMHCKOM accoumaumu (WMA
Declaration of Helsinki — Ethical Principles for Medical Research Involving Human Subjects, 2013), 06paboTKy repcoHanbHbIX
[IJAaHHBIX U COIVIACHe Ha MyO/IMKaLHIO.

IMoctynuna 16.03.2023. TIpunsra 17.04.2023.

Jns nurupoBanun: Tpouykas E.A., BeabmakuH C.B., I'opesa JI.A., Kobanaea ’K./]. DeHOMeH yTpaThl rpajjieHTa »eCTKO-
CTH — TIOTeHLWa/IbHBIA MapKep CyOKIMHAUEeCKOTO TIOpaykeHHsI COCYIMCTOrO pyc/ia y MalMeHTOB C PeBMaTOUJHbIM apTPUTOM //
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OPUT'MHAJIBHOE UCCJIELOBAHUNE
ORIGINAL RESEARCH

®yHKLUMOHaNbHOE COCTOsIHNE pecrnupaTopHON CUCTEMDI
y NauUeHTOoB Nocsie reoMeTPUYECKON PEKOHCTPYKLIUU 1eBOro
YXeNnyaouKa ¢ nocneayiouLei KOHBEHLMOHANIbHOW pecrnupaTopHOu
peabunurtaumen

I.B./To6auesa ~ =5, M.M. Anmu6as , M.JI. Mamansira —, M.A. 3aTeHKo
C.A. JlaaunoB , M.A. Ap3ymaHsAH

HaumoHaneHbIM MeJULIMHCKUIN UCC/Ie/|0BaTelbCKUM LIeHTP CepleuH0-COCYANCTON Xxupyprun umenu A.H. Bakyresa,
2. Mockea, Poccutickas ®edepayus
< gvlobacheva@bakulev.ru

AnHoTanmsa. AkmyaibHocmb. TTocTuHbapKTHas aHeBpU3Ma JieBoro kenyaouka (ITMAJDK) siBnseTcs Haubosiee TsHKebIM
OC/IOKHEHHeM HH(apKTa MIOKap/a y MaleHToB C WIlleMUYecKoii 6os1e3HbI0 cepzLia. HapyiieHust cucTeMHoOl reMOAMHAMUKY TIPH
[TMAJDX MOryT PUBOAUTH K peClMpaTopHON AUCHYHKIMY 10 OIlepaljvy ¥ yCYTyOIsTh KapAopeClIMpaTopHy 0 Hel0CTaTOYHOCTh
B IIOC/Ie0NepaljioHHOM Tepuoge. HecMoTpst Ha coBpeMeHHble BO3MOKHOCTH paHHel JUarHOCTUKY U JiedeHus! peCcipaTopHoOn
IUCGYHKLVH, 10 HaCTOSILEr0 BPeMeHH He pa3paboTaHo 3)eKTHBHBIX METO/OB TOC/TE0NepaliOHHOTO BOCCTAaHOBIEHHUs (DYHKLUH
BHEIIIHEro /IbIXaHuUs Y Tal{{eHTOB TI0C/Ie TeOMeTPHUeCKOM peKOHCTPYKLuH JieBoro xenyzgouka (I'P/DK). Lens uccnenoanus:
W3Y4WTh Kap/MOpeCMpaTopHbIil CTaTyC MaljueHToB [0 U I10C/Ie TeOMeTPHUeCKOi PEeKOHCTPYKLIMM JIEBOTO JKe/TyZlouka U OL|eHUThb
3(¢eKTIBHOCTb KOHBEHIMOHAIBHOM PeCripaTopHOi peabuaUTaLuy [/1s JaHHOW KaTeropuu 60/bHbBIX. Mareprasibl i METOABL
VccnenosaHo 43 naijyeHTa, KOTOPBIM BBIIIO/IHEHO /iBa TUIIA oreparuii: 1) oneparusi aopTokopoHapHoe 1yHTHpoBaHue (AKII),
2) AKIII c reomeTprueckol peKOHCTpyKLKei neBoro xenygouka (I'PJDK). [NareHToB pasgenuiv Ha e rpynmnsl: | rpymnmna —
narenTsl ocsie oneparuu AKIIT 1T rpynma — naruentst mocyie AKIII ¢ T'PJIXK. C6op faHHBIX TIPOBOUIICS B TPU JTarla:
I — o omepatuy, II — Ha 2-e cyTku nocye onepaiwu u [II —Ha 10-e cyTku mocsie onepaluu. B 06erx rpynmnax mpoBOAWIN
KOHBEHL[MOHA/IbHYIO PeCITUPATOPHYI0 peabuuraiiuio. Pezyibmambt u o6cyscoeHue. Bo rpymre 11 BbISBNEHO yXy/IIEeHUE [100-
TepalMOHHbIX pecnparopHeix mokasaresei (FVC [10,3 %, p=0,039]; FEV, [11,9 %, p = 0,027]) u xapauaieHOl AUCHYHKIMMA
(®B [30,2 %, p<0,001]; KOO [56,4 %, p<0,001]) o cpaBHeHuto ¢ rpymnmoii I. K MoMmeHTy Bbinucku B rpymnrie 11 He BBIsSIBIIEHO
TIOJIOKUTE/TBHOMN TMHAMUKY TI0 OOJIBIIMHCTBY UCCI/IeyeMBIX TOKa3areseid cmipoMerpud. B rpynme I fuHaMyka oTMedasnach
TIpaKTUYeCKH T10 BCEMY CITeKTPY aHaIM3UpyeMbIX rokasareseit (p <0,05). AHamm3 uHgekca gecarypauud (V1) BbIsIBUI BO Bcex
rpyInax B HOYHOe BpeMst Ha/lln4Ke BhIPa’KeHHBIX COHHO-/bIXaTe/IbHbIX PACCTPOMCTB Ha BTOPOM 10C/Ie0TepaljiOHHbIH [|eHb.
Ha 10-12 nocneonepauyionHsii AeHb V]I B I Tpyrine qocTrraet JooreparljioHHOTO YPOBHS, TOryja Kak Bo 11 rpyririe 3TOT rokasaresib
OCTaeTcs MOBbIIIEHHBIM B 1,56 pa3a (p =0,006). Beiogsl. Y naupenToB nocie I'PJIXK BeisiBieHO 6osiee BhIpa’KeHHOE CHIKEHHEe
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OKCHTeHaL[11, KOTopoe 00yC/IoB/IeHO KaK HapylleHHeM MPOXOJUMOCTH Ha YPOBHe MPOKCHMAJIBHBIX M CpeJHUX OPOHXHO, TaK
Y PeCTPUKTHUBHBIMU HapyLIEeHUsIMU, CBSI3aHHBIMH C yBe/ndeHHeM o0beMa BHEK/IETOUHOM XKUJKOCTH. B 3HaunTensHOM Mepe
3TO SIB/ISI€TCS TIaTOreHeTHUeCKOM OCHOBOW pPa3BUTUs PeClMPaTOPHbIX OC/I0KHEHUH B paHHEM I10C/IeoNepaljiOHHOM Tlepuoje.

KtoueBble c/10Ba: a0pTOKOPOHApPHOE IIYHTUPOBaHNe, FeoMeTpUUecKasl peKOHCTPYKLUS JIeBOTO JKe/Ty[0uKa, KOHBEeHLMO-
HaJIbHasl PecrypaTopHas peabUIUTaL{s; CITUPOMeTPHS

HNudopmanus o puHaHCHpOBaHUH. ABTODHI 3asB/ISIOT 00 OTCYTCTBUM BHEIIHEro (MHAHCHPOBAHUSL.

Bknaz aBropos. I.B. JlobaueBa, M.M. Aminbasi, M.JI. Mamasnbira, M.A. 3aTeHKO — KOHIIEIIIUS ¥ JU3aiH UCC/IeJOBAHMSI,
M.JI. Mamasbira, M.A. 3atenko, C.A. JaHnioB — c6op v 06paboTKa Marepurana, M.A. 3aTeHKO — CTaTHCTHUeCKasi 00paboTKa,
M.A. 3aTeHKo — HanucaHue TekcTa, I.B. JlobaueBa, M.M. Ammbasi, M.J1. Mamarbira, M.A. 3ateHko, M.A. Ap3ymaHsiH — pe-
JAKTUpOBaHUe. Bce aBTOpBI BHEC/H CYIL|eCTBEHHBIN BK/IaZ B pa3paboTKy KOHLIETILIUY, TPOBeJeHNe UCC/IeJOBAHUS U TTO/ITOTOBKY
CTaTh, MPOUWIH U 0A00pUIM (PMHANBHYIO BEPCHIO TTepef TTyOnuKaryei.

HNudopmanys o KOHQIUKTe HHTEPeCoB. ABTOPHI 3asIB/ISTIOT 00 OTCYTCTBUM KOH(IMKTA MHTEPECOB.
JTHUecKoe yTBep)KAeHrue — HelIPUMeHUMO.
BaarogapHoCcTH — HE[IPUMEHUMO.
HNudopMupoBaHHoe coriacue Ha mydaukanmio. [lepes rocrnuTanu3anueii OT BCex MalUeHTOB M0y4eHO NH(POPMUPOBAaHHOE
coryiacue Ha 00pabOTKy MepcoHaIBHBIX JaHHBIX, 00C/IeZl0BaHUe, POBe/leHNe HAyUHBIX UCC/Ie0BaHUI U ONyO/IMKOBaHNe
HayuHbIX UCC/Ie0OBaHUI B HayUHBIX U3/JaHUSAX B cOOTBeTCTBMU €O CT. 13 @3 PD, 2011 1., a Takke Xe/NbCUHKCKOM JleKaapalyeit
WMA, 2013 1.
ITocrynuna 22.03.2023. ITpunsra 24.04.2023.

Jns uurupoBanus: Jlobaueesa I'.B., Anwubas M.M., Mamanbiea M.J1., 3amenko M.A., [lanunog C.A., Apaymasii M.A. DyHK-
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Respiratory system functional state in patients after
the left ventricle geometric reconstruction followed
by conventional respiratory rehabilitation

Galina V. Lobacheva *~ =, Mikhail M. Alshibaya *~, Maksim L. Mamalyga
MarkA. Zatenko ', Sergey A. Danilov ~, Milena A. Arzumanyan

A.N. Bakulev National Medical Research Center for Cardiovascular Surgery of the Russian Ministry of Health,
Moscow, Russian Federation
< gvlobacheva@bakulev.ru

Abstract. Relevance. Post-infarction left ventricular aneurysm (PILVA) is the most severe complication of myocardial
infarction in patients with ischemic heart disease. Systemic hemodynamic disorders in PILVA can lead to respiratory
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dysfunction before surgery and worsen cardiorespiratory failure in the postoperative period. Despite modern opportunities
for early diagnosis and treatment of respiratory dysfunction, effective methods of postoperative respiratory function recovery
have not yet been developed for patients after the left ventricle geometric reconstruction (LVGR). The aim: to investigate
the cardiorespiratory status of patients before and after LVGR and to evaluate the effectiveness of conventional respiratory
rehabilitation for this category of patients. Materials and Methods. The study involved 43 patients who underwent two
types of surgeries: 1) coronary artery bypass grafting (CABG), and 2) CABG with LVGR. Patients were divided into two
groups: group I — patients after CABG, and group II — patients after CABG with LVGR. Data collection was carried out
in three stages: I — before surgery, Il — on the 2nd day after surgery, and IIl — on the 10th day after surgery. Conventional
respiratory rehabilitation was conducted in both groups. Results and Discussion. The results showed a deterioration
in preoperative respiratory parameters (FVC [10.3 %, p=0.039]; FEV, [11.9 %, p=0.027]) and cardiac dysfunction
(EF [30.2 %, p<0.001]; EDV [56.4 %, p<0.001]) in group II compared to group I. By the time of discharge, no positive
dynamics were observed in most of the examined spirometry parameters in group II. In group I, dynamics were noted in
almost all analyzed parameters (p <0.05). Analysis of the desaturation index (DI) revealed the presence of pronounced
sleep-disordered breathing in all groups during the second postoperative night. On the 10-12th postoperative day, DI in
group I reached the preoperative level, while in group II this index remained elevated by 1.56 times (p =0.006). Conclusion.
Patients after LVGR have more pronounced oxygenation reduction, which is caused by both impaired patency at the level
of the proximal and middle bronchioles and restrictive disorders associated with increased extracellular fluid volume. This
largely forms the pathogenetic basis for the development of respiratory complications in the early postoperative period.

Keywords: coronary artery bypass grafting, left ventricle geometric reconstruction, conventional respiratory rehabilitation,
spirometry
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BeepeHue

OpHo¥ 13 aKTya/bHBIX NTPO6/ieM COBPEMEHHOTO
3/JpaBOOXpaHeHUs SBJISIeTCS YBeJIMUeH e YacTOThl pe-
CMHPaTOPHBIX OCIOKHEHUH MOC/Ie XUPYPruyeCcKoro
JleueHus1 UllieMUUeCckoi 6osie3HH cepALia, MPUBO/sILee
K YBeJIMYEHUIO JIeTaIbHOCTU U MPOJ0/DKUTE/IbHOCTH
npebbiBaHUs B cTanjoHape. I[Ipu 3Tom Haubosee
TsKenbIM ocsiokHeHueM VUBC siBisgeTcs: pa3BuUTHe
obmmmpHOTro UH(papKTa MUOKap/a JIeBOro JKeTyaou-
Ka (JIDK), npuBOASIIUM He TOJIBKO K CHHDKEHUIO
¢paxuyu Boibpoca (PB), HO U HapyILIIeHHUIO TeOMeTPUH
JIEBOTO >KeNTyJouKa C 0Opa3oBaHUeM MMOCTUHGAPKTHOM
aneBpu3mbl (ITMAJIDK) (Tikiz et al., 2002). HactoTa
pa3BuTus aHeBpr3Mbl JDK y mareHToB ¢ UH(apKTOM
Muokapa cocrasssieT oT 10 % mo 35 % (Sui et al.,
2019). HecmoTps Ha yCOBepIlleHCTBOBaHWE IMarHO-
CTHKU U [IOCTYDKEHHUS B TPOPUIAKTHUECKON MeJULIHE,
komuectBo [TMAJIXK nipopio/mkaeT yBeTMunBaThCS.

Hapyenus cucreMHol remoguHamuku nipu [TN-
AJDK MOryT NpyBOAUTH K PeCIMPaTOPHON JUCHYHKIMN
J10 oTiepalvy ¥ yCyryO/isaTh KapAuopeCIpaTopHYo
HeJ0CTaTOUHOCTh B MOC/Ie0NePaliOHHOM ITeproZe.
J1s1 Xupypruyeckou KOppeKLyy JaHHOU NaToI0ruu
TIPUMEHSIIOTCS PEBACKY/ISIPU3aLvsl MUOKapZa U reome-
Tpuueckas pekoHcTpyKuus JUK (I'PJDK). OgHako Takue
TIOJXO/Ibl TPEOYIOT 3HAUNTE/TLHO OOJIBITIeH TIPO/I0/IKU-
TeJIbHOCTH UCKYCCTBeHHOTo KpoBoobpairienus (1K)
Y UCKYCCTBeHHOW BeHTWsILUU jierkux (VUBJI), uto
CO3/laeT JOIOHUTe/IbHbIe PUCKU T10C/Ie0TepaljiOHHbIX
OCJIOKHEHUM, B TOM YUCJIE CO CTOPOHBI JbIXaTeIbHON
CUCTeMBbI, yBeJIMUMBAET AJIUTE/IbHOCTD NpebbIBaHus
B CTalJMOHAape ¥ CTOMMOCTD JIEUeHHs], @ TAKKE BO3MOJK-
Horo neTtanbHoro ucxoza (Vallabhajosyula et al., 2020).

Y narpentoB ¢ UBC, ocobenHo Ha (oHe XpoHUYe-
CKOM cep/ieuHOM He/[0CTaTOYHOCTH, YacTO HaOIOaroTCst
HapylleHus (QyHKLMY BHelHero Jbixanus (OB/I)
pas/IMYHBIX TUIIOB. MHOrOUMC/IeHHbIMU UCCIIe[j0Ba-
HUSIMU yCTaHOBJ/IEHO, YTO HapylleHue OB/l cBga3aHO
C 3aCTOMHBIMHU SIB/IEHHSIMU B MajIoM KpyTe KpoBooOpa-
mwenusi (MKK), BO3HUKHOBEHHEM JIErOUHOW TUIepTeH-
3UM M UHTepCTULMA/IbHBIM OTeKOM JIerOUHOM TKaHU
(Melenovsky et al., 2015; Ba3asipes u ap., 2017b).
CrielyeT yunThIBaTh, UTO HapylleHre @B/ y narjeHTOB
¢ VBC noBbIllIaeT pUCKHU Pa3BUTHS PeCITUPATOPHBIX

CARDIOVASCULAR DISEASES

OCJIO)KHEHUH, 0COOEHHO B PaHHEM MO C/Ie0NepalIOHHOM
Tepuoze.

HecmoTpst Ha coBpeMeHHBbIe BO3MOYKHOCTH paHHeH
JUarHOCTHKY U JIeUeHHUs peCripaTopHOM JUC(YHKLINH,
[I0 HACTOSIII[Er0 BpeMeHU He pa3paboTaHo 3¢ deKTHB-
HBIX METO/OB I10C/Ie0NepPalMOHHOI0 BOCCTAaHOBIIEHHUS
(GyHKI[MU BHEITHero AbIXaHus y TIallMeHTOB ToC/ie
reoMeTpU4YeCcKoil PeKOHCTPYKL[UU JIEBOTO JKesly-
nouka (I'PJIXK). BoccTaHOB/IeHME KOMOPOUAHBIX
pecrpaTropHbIX AUCPyHKIUA y maiimeHToB ¢ UBC
M03BOJISIET B PaHHEM [10C/Ie0nepaljuOHHOM Tepruoze
npeJynpesuThb XKU3HeyTpoyKarolje OC/I0KHEeHUS
(basapipeB u ap., 2017a). B HacTos1ee BpeMst [Jis
BOCCTAHOBJIEHUS [ibIXaTeIbHOW CUCTEMBbI y MaljieH-
T0B ¢ UBC nocsie aOpTOKOPOHAPHOT'O IIIYHTUPOBAHUS
00OBIYHO UCTTO/B3YIOT KOHBEHLIMOHATBHYO (TpaiuLu-
OHHYI0) pecriparopHyto peabunuranuto (Westerdahl
et al., 2001). B To ke BpeMsi OTCYTCTBYIOT /laHHbIE
00 3¢ heKTUBHOCTH TIPUMEHeHHUs] KOHBEHI[UOHATbHOU
peabwmmTanmu y maipeHToB nocie ['PIDK.

B cBsi3u € 3TUM Ljesb JaHHOTO UCCAe10BaHUs
3aKJ/IF0Ya/ach B U3yUYEHUH KapAHOMYy/IbMOHAIBHOIO
cTaryca MalyeHTOoB [0 U TI0C/ie TeOMeTPUYeCKOl PeKOH-
CTPYKIIMH JIEBOTO >KeTyZlouKa U orjeHKe 3(hheKTUBHOCTU
KOHBEHLIMOHAIbHON peCcrrpaToOpHON peabuUTarvu
JUIs1 JAHHOW KaTeropuy OO/bHBIX.

MaTepMaHbI n MeToabl

B uccnenoBanue BKIFOUMIM 43 nauyenTa (29 Mmyx-
yuH U 14 XeHIIWH) B Bo3pacTte oT 44 g0 79 nert
(63 + 7), mpoomnepupoBaHHbLIX Ha 0a3e HarmoHanb-
HOr'0 MeJIMLIMHCKOI'0 UCC/Ie[0BaTe/IbCKoro LieHTpa
cepzieuHo-cocyarcTon xupypruv umenu A.H. bakynesa
(HMUL, CCX umenu A.H. bakynesa M3 P®).

INarmeHTs! pa3jesieHsl Ha /iBe IpyIsl: rpymnmna [ —
TNaLMeHThI [10C/Ie ornepalyi a0PTOKOPOHapHOoe IyH-
trpoBanue (AKII) (n=28) u rpynna Il — narueHTs
nocsie AKI c reoMeTpruecKoi peKOHCTPYKLIWH JIEBOTO
»kenyzaouka (n=15).

Kpurepuu uckimrouenys: 1) HamMure XpoHUYeCKUX
3a00s1eBaHmI JIETKKX; 2) 3aTPyAHEHHbI KOHTAKT C Tary-
eHTOM; 3) reMO/IMHaMUYeCKasl HeCTabUIbHOCTh B [leHb
MOCTYTUIeHHST; 4) 0C/IOXKHEHHBIM 1T0C/Ie0riepal[uoOHHbINA
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riepyo/, (KpOBOTeUeHus, IepyorepaluoHHbINA UH(papKT
Muokapga wii OHMK, BropruHasi MH(peKLus, AbIxa-
Te/ibHasi UM CepieuHasi HeJOCTaTOUHOCTb).

B noceonepariioHHOM ITeprozie BCEM MaLeHTaM
MPOBOJWIN KOHBEHLIMOHATBHYI0 PeCMPaTOPHYHO pe-
abunuTaluio, KOTopast BK/IrouaeT: 1) KOMITIEKC /IbIXa-
Te/TbHOW TMMHACTUKK CTaTUUeCKOro Y JTUHaMHUUeCKOro
XapakTepa, a Takxke fuadparManbHoe JblxaHue — 5 pa3
B JIeHb; 2) oOyueHHe OTKAILLTMBAHUIO U Oe30MacHbBIM
JIPEHa)KHBIM T10JI0’KEHUSIM; 3) TTOCTypPa/bHBIA U BU-
OpalMOHHBIN Macca)k TPyJHOM KIeTKH — 3 pa3a
B /leHb; 4) TUMHACTHKA [/1s1 BEDXHUX Y HW)KHUX KO-
HEUHOCTel — 2 pa3 B ieHb; 5) J03UpoBaHHast Xozb0a.
Kypc HaurHamM 3a HeCKOJIBKO JJHeU [J0 OrlepaTUBHOTO
BMeIIIaTe/TbCTBa, IPOBOAWIN 00yUueHUe AbIXaTeTbHON
TMMHAaCTUKe U TIPaBUIbHOMY MOBEJIEHUIO B paHHEM
rnocJieonepalMoHHOM nepuoze. BoccTaHoBUuTenbHOE
JleueHHe TIPOZ0/DKaI0Ch TIOC/e TlepeBo/ia MaleHTOB
Y3 OTJieJIeHrs] peaHuMaluy B XUPYPrudeckoe OT/ie/ieHre
BIUVIOTH /10 BBIIMCKHU M3 CTALlOHApa.

WccnenoBanue pa3nemau Ha Tp 3Tana: | — riaHo-
Basi FOCTIUTaM3alus B ctaliioHap; 11— 2-3 cytku noce
onepatiyy; 11— 10-12 cyTku (BbINMCKa U3 CTaLMOHapa).
CnupOoMeTpHIO BBITIOHSIA COITIACHO METOANYECKUM
peKoMeH/IaLusiM, YTBep)KAeHHbIM Poccuiickum pecriu-
PaTOpPHBIM COOOIIIECTBOM U COT/IaCOBaHHBIM HayuHbIM
coBeToM MuHucTepcTBa 3apaBooxpaHenus PO (Poccuii-
CKoe pecriipaTopHoe o61iecTBo, 2021). VicciemoBanue
npoBogu/v Ha annapare CMII-2101-P-1 (Poccus).
YuuThIBanu crefyrolue rnokasarean: ()OpcupoBaHHast
>KU3HeHHast eMKOCTh jierkux (FVC), 06bem opcrpoBaH-
Horo Belzoxa 3a 1, 3 u 6 cekynp (FEV,, FEV, u FEV ),
unziekc l'encrepa (FEV /FVC), npofo/pKUTeIbHOCTh
tdhopcuporanHoro Bbiioxa (FET), TMKOBbIY TIOTOK BbI-
noxa (PEF), MakcumarbHasi 00beMHast CKOPOCTb TIOTOKa
sbizioxa (FEF,, FEF_ , FEF , FEF,. ) ¥ MakcMMaJbHbIH
BEHTWISILIMOHHBINA 00beM (MVV). [TosyueHHble 3HaUeHUs
TIOKa3aresiell BbIpa)KaIvCh B MPOLIEHTaX OT O’KUIaeMOr0
pe3ysnbTaTa (%Pred), paccuiTaHHOTO Ha OCHOBAaHUM
AHTPOIIOMETPUYECKUX, ileMOorpadrueCKUX U BO3PaCTHBIX
XapaKTePUCTHK TMal[UeHTOB.

Oxokapauorpaduio BBIMOJHAIA Ha arapare
Philips HD15 (Philips, Huzmepsas/pbi) cornmacHo peko-
MeH/laLusiM AMepUKaHCKOTr0 3X0KapAuorpahuieckoro
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o6bmmectsa (Mitchell et al., 2019). OuenuBanu cieny-
toiue ganHble DXO-KT' eBoro >xenygouka: Gppakuus
BeiOpoca (PB [EF]), KoHeuHblIi [UacToMMueCKUi 00beM
(KOO [EDV]), koHeunbIit cuctommueckuii 0obeM (KCO
[ESV]), yaapusiii o6bem (YO [SV]), KoHeuHbIH 1u-
actonuueckuii pasmep (KIAP [EDD]), koHeuHbIi
cuctomueckuii pasmep (KCP [ESD]) u Hanuuve 30H
ruriokuHesa JDK.

CyTOYHY!O My/IbCOKCUMEeTPHUIO BBITO/IHS/IU Ha arl-
napare CMS50I Pulse Oximeter (Contec, Kutaii) u oiie-
HuBa/mm SpO, MUHKUMasnbHOe, SPO, MaKCHMaJbHOE,
SpO, cpesHee 3HaYeHUe, UHAEKC Aecatypauuu ().

O6mBem o0111eit 1 HHTepCTULIMATBHOM >KUAKOCTH
orpe/iesisi/Iv MPY MOMOLL MHTerpajbHOro peoBasorpada
«namant-P» (duamant, Poccus).

CratrcTruecKuid aHaim3 MPOBOAW/IN B IPOrpaMMax
Stattech 2.8.8 u SPSS 26.0. KomuecTBeHHbIe MoKa3are-
JI1 OLIeHUBa/IM Ha MpeIMeT COOTBETCTBUSI HOPMalbHOMY
pacripefie/ieHHIO € TTOMOLbI0 KpuTepus llamnpo —
Yunka. IIpy HopMa/bLHOM pacripeZie/ieHUH IoKasaresiv
OMUCHIBA/IM C TIOMOLL[BIO CPeJHUX apuU(pMeTHUeCKUX
BesimurH (M) U cTaHAapTHBIX OTK/IoHeHu# (SD) u rpa-
HuL 95 % goseputenibHOro UHTepBana (95 % [AW). [1pu
OTCYTCTBUM HOPMAaJIbHOTO pacripefiesieHus JaHHbIe
OMNMCBIBA/IM C ITOMOILIBIO MeraHbl (Me) 1 HUKHero
u BepxHero kBaptuseit (Q1 — Q3). KareropuanbHbie
JlaHHbIe OTMCBIBAJIM C yKa3aHWeM abCOJTFOTHBIX 3Haue-
HUI ¥ TIPOLIEHTHBIX 10/1eld. CpaBHEHHe By X IPYIII IPU
HOPMaJ/IbHOM pacripeie/IeHUH BBIMTOJIHSIIN C TIOMOLLBEO
t-kputepust CTbrOZIeHTa, PU OTCYTCTBUM HOPMasIbHOTO
pacripefiesieHys1 — ¢ nomouibro U-kputepuss MaHHa —
YutHu. Hanpas/ieHre ¥ TeCHOTY KOPPeIsIIMOHHOU
CBSsI31 OLIEHMBAJ/IY C TIOMOLLbIO K03 uLieHTa Koppesisi-
uuu [TupcoHa u ko3¢ ¢umenta CriupMeHa. 3HaueHus
CUYMTAIMCh 3HaUUMBbIMU T1pH P < 0,05.

Pe3ynbraTtbl M 06CyXAEHME

Pe3y/bTaThl KCC/IeI0BAaHUs TIOKAa3a/Id OTCYTCTBHE
3HAUMTE/IbHBIX IeMorpadruecKyx roKa3aTenel Mexxay
MarjieHTaMH [IByX TPYIII, OAHAKO OHM pa3/iMuainch
10 pSi/ly KIMHUYECKUX U XMPYPruuecKUx XapakTepu-
CTUK (Tabm. 1).
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Tabnuya 1.
KnuHuko-geMorpaduyeckas xapaKTepucTuka naLueHTos
Table 1.
Clinical and demographic characteristics of patients
. Ipynna I/ group | Ipynna 11/ group Il
Mokasatenu / Indicators (n=28) (n=15) p
[Lemorpaduyeckmne pasnnunsa / Demographic differences

BospacrT, nonHbix net / Age, completed years 64+ 8[61-67] 62 + 6 [59-66] 0,587
PocT, cMm / Height, cm 169 + 10 [165-173] 174 £ 8[169-178] 0,134
Macca Tena, kr / Body weight, kg 81+ 15[75-86] 85+ 12[78-91] 0,385
MHaekc maccbl Tena, kr/mM2 / Body mass index, kg/m2 28 + 4 [26-29] 28 +3[26-30] 0,813
XeHckuit non, aée. (%) / Female sex, abs. (%) 10 (357) 4(26,7)

0,735
My>ckoi non, aée. (%) / Male sex, abs. (%) 18 (64,3) 11(73,3)
KypeHue, abe. (%) / Smoking, abs. (%) 11 (39,3) 8 (53,3) 0,521

ConyTcTBytoLme 3aboneBaHusi B aHaMHese / Concomitant diseases in anamnesis
COVID-19, a6c.(%)/COVID-19, abs.%) 12 (42,9) 8(53,3) 0,540
WHbapkT Munokappa, aée. (%) / Myocardial infarction, abs. (%) 9(32,1) 15(100,0) < 0,001
Xupypruyeckas xapakTepucTuka nauueHToB / Surgical characteristics of patients
MpoaomKknTeNbHOCTb onepauwmm, Yac / Duration of operation, hour 5[5-6] 6 [5-8] 0,081
Epop,on)i(l{lTeanOCTb MK, MuH / Duration of cardiopulmonary 76 + 34 [63-89] 142 + 65[102-181] <0,001
ypass, min

Bpemsi nepexaTusi aopTbl, MUH / Aortic compression time, min 0[0-38] 68 [45-77] < 0,001
|-|pO)J,OJ"I)KVITeJ'IbHOCTb npe6biBaHusi B OPUT, yac/ Duration 20 [17-21] 43 [22-139] <0,001
of stay in the ICU, hour
MpopomkuTtensHocTb UBJ1 B OPUT, yac / Duration of ventilation in 7[5-11] 22 [20-93] <0,001
the ICU, hour

[laHHble KOMITbIOTEpPHOW TOMOrpaduu rpygHON
KJIeTKH, TIpU MOCTYIUIEHUH B CTal{iOHAp, BBISBUIN
y Gosibliielt YacTy MaljeHTOB TTOCTBOCITATUTe/IbHbIE
V3MEHeHUs B JIETKUX pa3/IMuHOM 3TUOIOTUU. MeXXrpyr-
TIOBBIX pa3/Tuuuii He oOHapy»keHo (p > 0,05).

AHasu3 ornepaLMoOHHOIO ¥ peaHMMaLMOHHOI0 3Ta-
TIOB JIeYeHWs1 NMaljeHToB BbIsiBU/I B rpymre 11 o cpaBHe-
HUIO € rpymnoi | yBenuenue npopomxuteisHocti MK
(86,8 %, p<0,001), Mpomo/HKUTETLHOCTH MPeObIBaHUS

CARDIOVASCULAR DISEASES

B OPUT (115 %, p<0,001), a Takke IpOO/HKUTE/b-
Hoctu VIBJT B OPUT (214,2 %, p<0,001) (Tabm. 1).

B xone anaym3a rokasareneii @B/1 10 onepatiBHOTO
BMeltaresscTBa (I 3Tar), Mexxay rpyrimamu [ v 11 BbisiB/ieHbI
CTaTUCTAYeCKH 3HaUMMble pasmuvist. B rpyre I o6bemMHbIe
niokazare (FVC, FEV1 u ap.), a Takxke CKOPOCTHOI 110-
xasaresb (FEF, ) ObUmi HiDKe B CDaBHEHHH C pe3y/bTaTaMu
rpymsl I (Tabs. 2) (p< 0,05). [Tpryem 1o rokasaresto
FEF . pasnuiia coctasunia 26 % (p = 0,044).
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Tabnuya 2.
MeXxrpynnoBble pa3nuyus B nokasaTtensix cnupometpum Ha | atane uccnepgosaHus
Table 2.
Intergroup differences in spirometry indicators at the | stage of the study
Mokasatenu, (%Pred) / Indicators, (%Pred) Ipynna |/ group I (n =28) Mpynna Il / group Il (n =15) p

FVC (M + SD [95 % CI]) 96 +15[91-102] 87 + 13 [80-94] 0,039

FEV, (M £ SD [95 % CI]) 94 + 13 [89-99] 84 +16[75-93] 0,027

FEV, (M £ SD [95 % Cl) 91 +12[86-95] 81 +14[73-89] 0,020

FEV, (M £SD [95 % Cl) 94 + 14 [88-99] 83 +14[77-92] 0,042

FEF,, (M £SD[95 % CI]) 82 +25[72-92] 65 +25[51-79] 0,044

HanHble ipeponepanuonHoi OXO-KI' mokasand 1o BceM UccelyeMbIM MoKa3saTesisiM (Harpumep, @B
CTaTUCTHUYeCKHU 3HaUMMble MeXXTpynmoBklie pazmuuus  [30,2 %, p<0,001]; KO [56,4 %, p<0,001]) (puc. 1).
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Puc. 1. (a-f) duHamMumka nokasaTenen sxokapavorpapum y naumeHTos | 1 |l rpynnbl Ha Bcex sTanax uccnegosaduda. O —rpynna |;
O —rpynna Il. BHyTpurpynnosble pasnuydua: * p < 0,05; ** p < 0,01; *** p < 0,001, # — Hanuune MeXrpynnoBbIX pasnnyuia

Fig. 1. (a-f) Dynamics of echocardiography indicators in patients of group | and Il at all stages of the study. O — group |;
LI — group II. Intra-group differences: * p < 0.05; ** p < 0.01; *** p < 0.001; # — the presence of intergroup differences
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Ha II sTarie ciipomeTpuyeckuye rokasaresd obe-  BbISB/IEHO CHIKeHHe KaK 00beMHBIX, TaK M CKOPOCTHBIX
WX TPYIII CHWKAIUCh 110 CPaBHEHUIO C pe3y/bTaTaMy  MoKasaresel (puc. 2). 3HauMMbIX pa3iuuuil Mexay
JI0 oriepaTUBHOTO BMetnatebcTa (p <0,05). [Ipuuem rpymnmamu He o6Hapy»keHo (p>0,05).
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Puc. 2. (a-l) AnHamuka nokasatenei cnvpomeTpun (%Pred) y naumeHToB | 1 Il rpynnbl Ha BCEX aTanax UCCnefoBaHus Ha hoHe
KOHBEHLIMOHaNbHOM pecninpatopHoi peadbunutaumuu. 0 — rpynna I; O — rpynna Il. BHyTpurpynnosble pasnuung: * p < 0,05;
**p<0,01;,***p<0,001; #— Hanuume MeXXrpynnoBbIX PasInyum.

Fig. 2. (a-l) Dynamics of spirometry indicators (%Pred) in patients of group | and Il at all stages of the study against the
background of conventional respiratory rehabilitation. 0 — group I; & — group 1. Intra-group differences: * p < 0.05; ** p < 0.01;
**% p<0.001; #—the presence of intergroup differences.

ITokazarenu 9XO-KI' Ha 2-e CyTKU MOCJIe omnepa-
uu (11 aTam) cHKaIuch B 00erx rpymmnax. B rpymme
II ycTaHOBNIeHO BhIpa)KeHHOEe yMeHbIleHre 00beMHBIX
niokasaresieit JDK: KO (22 %, p=0,012), KCO (24 %,
p=0,006) u YO (20 %, p=0,014). Kpome Toro, Habm0-
JlaJIiCh MeXXTPYNIOBbIe pa3nuus rnokasarenei ©B
(p<0,001), KCP (p=0,001) u KCO (p=0,006) (puc. 1).

B xoze KoppensLiMOHHOTO aHanu3a B rpyrime 11
obOHapy)keHa OTueT/IMBast 0OpaTHast B3aUMOCBSI3b MEX-
Aoy KIO JDK u ckopocTHeIMU T0Ka3arensimu FEF,
(r=-0,696, p=0,002) u PEF (r=-0,700, p=0,004).

Ananus uHgekca gecarypauuu (/1) BeisiBUI
BO BCeX IPYIax B HOUHOE BPeMS Ha/Inuve BbIpaKeH-
HBIX COHHO-/IbIXaTe/IbHbIX PaCCTPOKWCTB Ha BTOPOM
rnoceonepanyoHHbIN feHb. Tak, B I u Il rpynnax
N/ cratuctTuueCckd 3HAUUMO yBerumnBaeTcsd B 2,1
(p=0,008) u 3,4 (p<0,001) paza COOTBETCTBEHHO.
ITpu 3TOM BO BCeX MCC/eJOBaHHbIX IPYyIax CpejHee
sHauenue SpO, B TeueHue cHa Gonee 90 %.
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Onenka rugpobarnaHca ¢ MOMOIIb UHTerpaabHOU
peoBasorpacum Ha 2—3 CyTKU IoC/ie orneparjyy roka-
3asna, uyto B I u Il rpynmax o6bem o0111eii )KUAKOCTH
(OOX) u BHekseTouHOM xuAKoctu (OBXK) yBemmuu-
Baetcs Ha 21 % (p=0,038), 27 % (p=0,026) u 29 %
(p=0,014), 36 % (p<0,001) cooTBeTCTBEHHO.

Ha III sTamne y mauuenToB rpymrsbl 11 He 06Ha-
PY’KEHO CTaTUCTHYeCKU 3HAUMMOU ITOJI0KUTEeIbHON
JMHAMUKH 110 OOJBIIMHCTBY UCC/IelyeMbIX TIOKa3aresieit
criupoMeTpuu. B To ke Bpems B rpynne I fuHaMuka
OTMeuasiach NMPaKTUUeCKHU 110 BCeEMY CTEKTPY aHaIU3U-
pyeMbIx rokasaresieit (p <0,05) (puc. 2). Takxxe oOHa-
PY>KeHbI MeXXT'PYTIIIOBbIE Pa3/INuKsi Kak 110 00beMHBIM
(FVC: 15,7 % [p=0,031]u FEV : 16,9 % [p=0,012]),
TaK U 110 CKOPOCTHBIM IOKa3aTessiM CIUpOMeTpUu
(FEF,: 15,1 % [p=0,009]); FEF,: 18,9 % [p<0,001]
u FET: 20,7 % [p<0,001]).

ITo ganHbiM DXO-KI' K MOMEHTY BBINTUCKU
Y3 CTaluyoHapa B rpymne | mpoucxoauT nocreneHHoe
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yMeHbllleHWe TuHelHbIX pasmepos JDK. B rpymme II no-
kaszarem DXO-KI' c moMeHTa onepariu pakTuieCKU
He U3MeHsIHCh. Takke 06HapyKeHbl MEXKXIPYIIIOBbIe
pa3uuus B JIMHENHBIX pa3Mepax U 00beMHbBIX MMOKa-
3arensix JOK (puc. 1).

a)

Koppensiiuonnsli aHanu3 faHHbIx 11 sTamna uccre-
[l0BaHUs BbIsiBUI B rpymrie 11 o6paTHyt0 B3aMMOCBSI3b
MeX[y BOCCTaHOB/IeHHeM Mokasaresist FEF . 1 3Haue-
nusvu KJ10 (r= -0,689, p=0,024), KCO (r= -0,684,
p=0,005), a Takxke mexxay PEF u KCP (r= -0,669,
p=0,049) (puc. 3).

b)

Puc. 3. (a—b) Mpadvkn perpecchoHHbIx GYHKLMIA, XapakTepusytoLime 3aB1CUMOCTb NokasaTens FEF,, (%Pred) oT sHaueHui:
a) KOO v b) KCO B rpynne Il Ha Ill aTane uccnefosanms.
Fig. 3. (a—b) Graphs of regression functions characterizing the dependence of the FEF, indicator (%Pred) on the values of:
a) EDV and b) ESV in the group Il at the 11l stage of the study.

Ha 10-12 nocneonepatyionssiii geus U/ B I rpym-
e JOCTUraeT JOOIepalliOHHOTO YPOBHS, TOI/la KaK
BO Il rpymme 3TOT 0Ka3aresb OCTAeTCs [TOBBILLIEHHBIM
B 1,56 pasa (p=0,006). [Ipu BeInMCKe y MaLiieHTOB
I rpyninel BoccranasnuBaetcss OOXK u OBXK, Torga
Kak Bo II rpynmne OBJXX coxpaHsieTcsi HOBBIILIEHHBIM
Ha 23 % (p=0,022).

YcTaHOB/IEHO, UTO B 00erX rpyIinax u3ydaeMble
riokasarenu @B/l He BepHY/IUCH K CBOUM J00IepaLiy-
OHHBIM 3HaYeHHsIM K MOMEHTY BBINKCKY U3 CTallOHapa
KaK 110 00beMHbIM, TaK 1 M0 CKOPOCTHBIM TI0Ka3aTeJIsiM.

TakuM 0Opa3oM, aHaIM3 pe3y/IbTaToOB UCC/Ie0-
BaHWUA I10Kasajl, YTO B J0O0IIePaliMOHHOM Ilepuoje
y nanueHToB ¢ [TMAJIXK HabnrofaeTcss CHUKeHMe
00B5eMHO-CKOPOCTHBIX TI0Ka3aTesiell CTupOMeTpUH,
YTO, BEPOSITHO, 00YC/IOBIEHO HapyIlIeHHeM CUCTeMHOM
reMo/iliHaMUKU U pa3BuTheM XCH B pesynbrate hop-
MHPOBAHUS aHEBPU3MEI JIEBOTO JKenyziouka. Bivsgaue
BHYTPHCEpPZeYHOM reMOJIMHAMUKY Ha I0Ka3aTesn
pecrupaTopHOi CUCTeMBbI T1arfueHToB 1ocyie ['PIIK
Ha II u III sTanax vccieoBaHKsA TakKe MOATBeP)KAAeTC s
Ha/lmureM 00paTHBIX KOPPeSLHOHHBIX CBSI3el MeXXIy
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00BeMHBIMH, a TaKKe JIMHeMHBIMUA XapaKTepUCTUKaMH
JDK ¥ CKOpOCTHBIMU IOKasaTe/sIMU CIIUPpOMeTPUU
y naiuenToB nocie I'PJDK (p <0,05).

Y mairueHTOB 00eux rpyI Ha 2-e CyTKHU TOCe
orepaLyy Hab/roaaI0Ch 3HAUMTeIbHOe CHIDKeHHe Kak
00BeMHBIX, TaK ¥ CKOPOCTHBIX MoKa3areseid ®B/I.
[Tpuuem y narueHToB nocsie AKIII cHukeHue ObIIO
Oomee BeIpa)KeHHBIM, UTO, OYEBHAHO, CBs3aHO C 00-
Jlee BBICOKMM UCXOJHBIM YPOBHEM peCIUpaTOPHbIX
XapaKTepUCTHK B JaHHOU rpymre. CHwkeHue FVC,
FEV, cBUIETELCTBYET O PECTPUKTUBHBIX HAPYLIEHHUSIX
Ha 2—3 CyTKHU MocJ/ie orieparjiu. JlaHHBIN XapaKTep
peCrMpaTopHBIX HapyIIeHHH, oueBHHO, 00yC/IoBIeH
yBeueHreM 00beMa BHEK/IeTOUHOM KUJKOCTH U CHU-
JKeHHeM KOMILJIaeHca JleroyHoy TkaHu (Magnussen
et al., 2017). Kpome Toro, ymeHbIlleHHEe 00bEMHBIX
roKasaTesiel CIMPOMeTPUU SIB/ISIeTCS NIPeJUKTOPOM
BO3HMKHOBEHUS! BOCIA/IUTE/BHBIX MPOLIECCOB B JIETKUX
(Mannino et al., 2003).

B nHamrem mccriiejoBaHuM pe3y/bTaTbl BOCCTaHOBJIe-
HUS pecrnvpaTopHbIX NT0Ka3aresiel y MalueHToB [10c/ie
I'PJDK K MOMEHTY BBIITUCKU Xy>Ke, 4UeM B TpyIIIie Iocsie
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AKIII, kak o o6seMHbIM (FVC: 64 % 0T oXXupjae-
Moro npotuB 76 % y AKIII), Tak ¥ IO CKOPOCTHBIM
nokasaresisim (FEF .: 56 % oT oxuaemMoro npoTus
66 % y AKIII). AHanmu3 CKOPOCTHBIX TIOKa3aresei
BO3/YILIHOTO TIOTOKA Iepe/i BBITTMCKOW MoKasal, 4yTo
Bo II-#1 rpynme mpucyTcTByIOT 60Jiee BbIpaXkeHHbIe
HapylleH!s: TPOXOAUMOCTH Ha YPOBHE TIPOKCUMaJIbHBIX
Y CpeTHUX OT/IeJIOB OPOHXHA/LHOTO JiepeBa. Tak, Bo 11
rpynmne FEF, v FEF, Ha 15,1 % (p=0,009) u 18,9 %
(p<0,001) menslite, yem B I rpymnrie. BeisiBieHHbIE
M3MeHeHMs B 3HAUUTE/TbHOU Mepe MOTYT ObITb 00y-
CJIOB/IEHBI KaK 0OCTPYKTUBHBIMU HapyILLIeHUSIMU, TaK
Y CHWKEHHBIM MYKOLIWJTMapHbIM KiupeHcoM (ba3abl-
peB u Ap., 2017b), u coxpaHsroIelics KapAruaJibHOU
nucdynkimeit (Georgiopoulou et al., 2015), Tak Kak
C MOMeHTa peKOHCTpyKLuu JIK rnosokurtenbHas
JUHAMUKa B 00BEeMHBIX U JIMHEHHBIX TTOKa3aTeasix
OXO-KI' B laHHO# rpymnmne OTCyTCTBOBaia. Takxke
Ha BOCCTAHOBJ/IEHHE /IbIXaTe/TbHOW (PYHKLIMM TIALMeHTOB
¢ [IMAJIXK MoryT B/usATb G0iee MPOIO/KUTE/TbHBIE
sTanbl xupypruueckoro (basgsipes, 2017) 1 peaHuma-
1IMOHHOTO JieueHus ([JaBumoB u ap., 2016).

Ucxops u3 pe3ynsTaToB UCCIe0BaHUS BUAHO, UTO
Kypca KOHBeHLIMOHATBbHOM peCrTupaToOpHOU peabuiu-
Taluu AAUTebHOCTbI0 10—12 AHel HeZ0CTAaTOUHO
JIJIs1 TIOJIHOTO BOCCTAHOBJIEHUSI JIETOUHOUM (QyHKLUU
naLueHToB He To/bKO nocie ['PIDK, Ho 1 mocne AKIILL
[Toxokre pe3ynbTaThl HAXOAT CBOE OTPakeHHe B psifie
HayuHbIX pabot (Johnson et al., 1995; Westerdahl et al.,
2001; Ammmbas u ap., 2018). OfHAKO CTOUT YUUTHIBATD,
yt0 napameTpsl ®B/I MOryT He BO3BpaLLIaTLCS K UCXO[-
HbIM 3HaueHUsM B TeueHHe Tpex (Shenkman et al., 1997)
U Jake 11ecty Hegesb (van Belle et al., 1992) nmocie
ornepariiu. Takum 06pa3oMm, y MarjeHToB C COXPaHso-
LIUMCSI PUCKOM Pa3BUTHSI PeCITUPATOPHBIX OCJIOKHEHUM
Heo0X0MMO TIPOZ0JDKaTh BOCCTAHOBUTE/TLHOE JIeUeHHe
B PaMKax BTOPOTO 3Tara peabuInTarum.

BbiBogbl

[TpoBeneHHbIe MCCIef0BaHMs TTIOKa3asiy, U4To y Ma-
1eHToB T10csie I'PJTK BhIsIB/IeHO Oo/ee BhIpayKeHHOE
CHW)KEHHEe OKCUTeHal[iH, KOTOpoe 00yC/IOBIIEHO Kak
HapylleHreM IIPOXOAUMOCTH Ha yPOBHE ITPOKCHUMA/Ib-
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HBIX U CpeZJHUX OPOHXOB, TaK U PeCTPUKTHUBHLIMU
HapyILeHUsIMU, CBSI3aHHBIMU C yBeJIMueHreM oobemMa
BHEKJ/IeTOYHOM KUAKOCTU. B 3HauuTe1bHOM Mepe 3To
SIB/ISIeTCS [IAaTOreHeTUYeCKOW OCHOBOM Pa3BUTHS PeCry-
PaTOPHBIX OC/I)KHEHUH B paHHEM T0C/1e0repaliioHHOM
niepuoge. IlosToMy aHHast Tpymra naLy¥eHToB HyK/a-
eTCs B MHAWBH/yalIbHOW NTpOrpaMMe pecriupaTopHOn
peabunvTanuu, HarpaBAeHHOW Ha 3¢ eKTUBHOe
BOCCTaHOBJ/IEHHE KaK 00CTPYKTHUBHBIX, TaK U PeCTPUK-
THUBHBIX HapyLLIEeHU.
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CLINICAL CASE
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Key role of histological and PCR studies in the differential diagnosis
of heart valve disease in Takayasu's arteritis, infective endocarditis
and myxomatous degeneration
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Abstract. Aortic valve lesion is a common cardiopathy, which may have very diverse causes, from degenerative, congenital
and infectious diseases to autoimmune conditions. We present a rare case of Takayasu arteritis and severe heart lesion due to the
myxomatous degeneration of the aortic and mitral valve cusps associated with the development of infectious endocarditis (IE)
complicated by abscess, fistula, valve perforation and recurrent acute decompensated heart failure in a young female patient.
A combined use of histopathological and PCR analyses of valve tissues was critically important for differential diagnosis of
the valve lesions, as it made it possible to identify the true cause of the structural cardiopathy associated with myxomatous
degeneration and a prior IE. The presence of Takayasu arteritis has played an indirect though apparently decisive role by creating
conditions for the development of immunosuppression and determining the disease severity and progression rate.

Keywords: infectious endocarditis, Takayasu arteritis, aortic insufficiency, PCR-test, myxomatous degeneration, histopathologic
examination, Duke criteria
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Introduction

Takayasu arteritis (TA) is an inflammatory disease
of unknown etiology and affects the aorta, its branches
and the pulmonary arteries [1]. By involving the aortic
root and the heart valves, arteritis can lead to the
development of aortic regurgitation (AR). The possible
causes of valve insufficiency include aortic root dilation,
recurrent inflammation, and development of aortic valve
defect. The literature describes cases where TA could be
misdiagnosed as infectious endocarditis (IE) [2]. Also,
a long-term immunosuppressive therapy for TA may
be a predisposing factor of IE [3]. There have been no
earlier reports of a single case combining IE and TA.

IE remains a serious disease with a high fatality
rate, that can severely damage heart valves [4, 5]. In the
developed countries, despite the decreasing risk factors,
such as chronic rheumatic and uncorrected congenital
cardiac diseases, the incident of IE is increasing, which is
associated with the use of intracardiac devices, medical
interventions and hemodialysis, as well as degenerative
changes in the heart valves [4, 5]. As concerns the latter,
the most common factor predisposing to IE is valve cusp
calcification and, somewhat less common, myxomatous
degeneration of valve cusps [4, 5].
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Objective: to present a clinical case of TA in
a female patient with a history of IE associated with
degenerative heart defect and to demonstrate the key role
of histopathologic and PCR findings in the differential
diagnosis of valve lesion genesis.

Clinical description

A 22-year-old female, Asian, no bad habits. Absent
pulse in the left arm was first noted at the age of
16, no further examinations or treatment followed.
In February 2019 (21 yrs), the patient had tonsillitis
and received antibiotic therapy (ABT) (amoxiclav
1500 mg/day). In May 2019, she presented with
subfebrile fever, complaints of difficult, painful
urination (Klebsiella spp. growth in urine), and was
administered ABT (ciprofloxacin 1000 mg/day). Since
early June 2019, the patient began complaining of
shortness of breath, cough, and decreased exercise
tolerance. Computed tomography (CT) of the chest
found no abnormalities, echocardiography (echo)
diagnosed a partial tear of the right coronary cusp of
the aortic valve (AV) with severe aortic regurgitation
(AR). The patient refused the proposed surgical
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treatment. In July 2019, a repeated echo revealed not
only the separation of the right coronary cusp of AV
but also moderate insufficiency of the mitral (MV) and
tricuspid valves (TV) with dilated left heart chambers
and right atrium, and pulmonary hypertension. Other
findings included pericardial effusion and fluid

Patient Zh., female, 22 yrs, Asian, w/o bad habits. BMI 17.2 kg/m?
2014
Il Vv

Vi

accumulation in both pleural cavities (600ml on
the right side, 570ml on the left side). Ultrasound
of the extracranial brachiocephalic arteries showed
a significantly increased intima-media thickness and
stenosis of the common carotid artery on both sides,
and of the subclavian artery on the left.

2019 2020
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‘ Furosemide 40 mg ‘

Torasemide 5mg+Spironolactone 25 mg Furosemide 40 mg+

Weakness of left

hospitalisation

Spironolactone 25 mg

Carvedilol 6.25mg

Methotrexate 10mg+folic acid

= 2w

‘ Prednisolone, mg

upper limb
US: increased thickness of IMC, CT angiography: bilateral
narrowing of CCA on both sides, left stenosis of CCA, left SCA
oc SCA narrowing stenosis
39,0
380 My
Body temperature 37,0+ VA il /\v I\ Heart murmur Hydropericardium, hydrothorax Hydrdthorax, asfites
MR
Shortness of breath, cough
Lower limb swelling i
Echo Partial tear of AV Separation of AV cusp EF 54%, vegetation on AV 2.0 cm?, AR gr 4,
cusp, AR grade 4 AR3-4,MR2,TR2,PH2  abscess of AV and MV with perforation?, MR
gréd
Tonsillitis Cystitis Aortic valve Takayasu arteritis Ila, high |IE? ADHF
Klebsiella spp. disease? HF onset activity, ADHF
WBC, 103 7,0 45
CRP, mg/L 18,8 45
ESR, mm/h 25 10
Creatinine, umol/L/ GFR 71111 50/132 79/91,5

Fig. 1. Diagram of disease development and management. Echo — echocardiography; AV — aortic valve; AR — aortic regurgitation;
CH — heart failure; C-RP — C-reactive protein; ESR — erythrocyte sedimentation rate; GFR — glomerular filtration rate calculated by
the CKD-EPI formula; USDG — ultrasound vascular Dopplerography; CIM — intima complex-media; CCA —common carotid artery;
SCA — subclavian artery; MR — mitral regurgitation, TR — tricuspid regurgitation; PH — pulmonary hypertension; ADHF — acute
decompensation of chronic heart failure; CT — computed tomography; EF — ejection fraction; MV — mitral valve;
IE —infectious endocarditis.

Blood tests showed a moderate inflammatory
reaction [WBC 7.0 (4-9%10°L), CRP 18.8 (0-5 mg/L),
ESR 25 (2-15 mm/h)] and mild anemia [Hb 111 (120-
160 g/L)]. The results of blood chemistry, coagulation
tests and urinalysis were within normal.

The main diagnostic concept was a cardiac
valve disease due to type Ila TA with involvement
of the common carotid arteries, the trunk of the right
pulmonary artery and the ascending aorta, with the

CARDIOVASCULAR DISEASES

development of severe aortic insufficiency and right
coronary cusp separation, which resulted in left heart
and right atrium dilation and the development of
moderate MR and TR, pulmonary hypertension and,
later, to NYHA class III heart failure.

The prescribed treatment included: methotrexate
10mg per week, folic acid 3 mg per week, prednisolone
25 mg/day, carvedilol 6.25mg/day, acetylsalicylic
acid 75mg/ day, torasemide 5mg/day, spironolactone
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25mg/day, omeprazole 20mg/day. The therapy improved
the symptoms: shortness of breath decreased, whereas
tolerance to physical exertion increased. After discharge,
the patient continued taking the same medications,
gradually reducing the prednisolone dose from 15 mg
until complete withdrawal, by 2.5 mg every 4 weeks.

In December 2019, heart failure symptoms recurred
with progression, and in early January 2020 the patient
was hospitalized with complaints of severe shortness
of breath on minimal physical exertion, abdominal
enlargement, lower limb swelling.

On physical exam, the patient’s condition was
severe, the skin and visible mucous membranes pale
yellowish, an orthopneic position, symmetrical edema at
foot and ankle level (2+). Blunted percussion sound on
both sides below the 6th — 7th rib. Harsh respiration;
diffuse sibilant fine moist rales in the lower lungs. RR
29 per min. SpO, 90 % on unassisted spontaneous
breathing. The heart percussion borders were enlarged
to the left, there was an apical systolic murmur radiating
to the axillary region, and a diastolic aortic murmur. The
pulse was 120 bpm, rhythmic, almost undetectable on
the left. BP 96/62 mmHg. The abdomen was enlarged
due to ascites. The liver size according to Kurlov was
12/3x11x9cm. The liver edge was smooth, soft and
elastic. The spleen was not palpable.

Blood tests: no signs of inflammation [leukocytes
4.5x10°%L, CRP 4.5 mg/L, ESR 10 mm/h],
hypocoagulation [prothrombin time 24.1 (9.4-12.5 s),
prothrombin index 35 (70-140 %), INR 2.17 (0.9-1.3
[U/mL)], mild anemia [Hb 101 g/L], increased D-dimer
[447 (0-250 ng/mL)], hyperbilirubinemia [total bilirubin
44 (3—21 mmol/L), direct bilirubin 23 (0—3.4 mmol/L)],
hypoalbuminemia [30 (35-52 g/L)], labile renal function
[creatinine 50-79 (45-84 mmol/L), GFR_, , ... 132~
91,85 (90-140 mL/min)].

ECG: right EHA deviation, sinus tachycardia with
HR 120 bpm, ST segment on the isoline. Echo: LV EF
54 %, vegetation on the aortic cusp 1.2 x 2.0 cm (Fig. 2),
severe aortic insufficiency, an open abscess of the aortic
root with a fistula between the aortic root and the right
ventricular outflow track (Fig. 3), an open abscess of the
MYV anterior cusp with a developed perforation, severe
insufficiency of the MV (Fig. 4). Dilation of left and
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right atria, moderate tricuspid valve insufficiency, stage
2 pulmonary hypertension, fluid in both pleural cavities.

Triplex ultrasound scan of head and neck great
vessels: a concentric thickening of the left common
carotid artery intima-media, with a hemodynamically
significant increase in the blood flow (Fig. 5), stenosis
of the distal part of the left subclavian artery, signs
of blood flow disturbance the internal jugular vein.
CT angiography of the aorta with trunk branches showed
similar changes (Fig. 6).

The TA activity according to BVAS was 1, that did
not require specific treatment before cardiac surgery.

Treatment

Oxygen therapy, furosemide 40 mg/day
intravenously, spironolactone 25 mg/day, enoxaparin
sodium 4000 anti-Xa IU 0.4 mL/day subcutaneously,
omeprazole 20 mg/day, iron sulfate 150 mg/day were
prescribed. The administered therapy alleviated the
signs and symptoms of heart failure.

On Day 4, the patient was transferred to a cardiac
surgery hospital, where she underwent a surgery for
heart valve disease. Intraoperative findings included
newly revealed myxomatous changes in the AV and
MYV cusps, confirmed fistula between the aortic root
and the right ventricular outflow track, a perforation
of the MV cusp without signs of active infection.
A complex cardiac surgery was performed: MV
reconstruction (chordal translocation and annuloplasty),
AV replacement with a mechanical prosthesis, TV pasty
under artificial circulation. The postoperative period
was without complications on ABT (ceftriaxone 2g/
day for 8 days in the hospital and cefixime 400 mg/
day for 7 days on outpatient basis).

There were difficulties in establishing the true causes
of the heart valve defects. First, we discussed the potential
contribution of TA into the heart disease. However, our
attention was drawn to a massive destruction of the AV
and MV cusps with a fistula, valve perforation, and
suspected open abscesses, which is not quite common
in TA. Therefore, we suspected a past IE that could have
been responsible for the developed changes but, by the
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Fig. 3. An open abscess of the aortic root with a fistula

Fig. 2. Vegetations on the AV cusps between the aortic root and the right ventricular outflow track

Fig. 4. Perforation of anterior cusp of mitral valve

Fig. 5. Concentric thickening of intima-media of left Fig. 6. CT angiography: stenosis of common carotid and
common carotid artery subclavian arteries on the left
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time of the surgery, there were no macroscopic evidence
of active infection and no history of prior IE. During the
surgery we discovered the myxomatous degeneration of
the mitral and aortic valve cusps. Hence, only combined
histopathologic and etiologic examinations of the valve
tissues could establish the exact cause of the aortic and
mitral valve disease.

Microbiological examination of crushed AV and
MV cusp tissue showed no microbial growth. However,
a concurrent PCR-test of the valve tissue detected
Staphylococcus aureus (MSSA). On histopathology and
microscopy of valve tissue: the valve cusp consisting
of mature connective tissue and fibroblasts, its surface
lined with endothelial cells; the valve surface included
basophilic areas, where we found bacteria (Gram-positive)
on endothelial cells. Deep in the valve, there were colonies
of Gram-positive basophilic bacteria, around which there
were myxomatous changes in the connective tissue of the
valve. Microscopy findings also included a dissection
in the aortic intima and media and intramuscular layer.
Some bacterial colonies and myxomatous changes in the
connective tissue were also found in the dissection area.
The aortic wall contained vasa vasorum without massive
inflammatory infiltrate (Fig. 7).

Thus, according to the results of analyses, there
were no doubts in the presence of TA without heart
valve involvement (clinically and instrumentally proven,
without histopathological signs of an active process).
They also revealed myxomatous degeneration of the
AV and MV cusps, and convincingly proved a prior IE
[in accordance with the Duke pathological diagnostic
criteria for IE: bacteria were visualized in the excised
valve tissues; a bacterial etiological agent was identified
by two independent methods — microscopy (Gram+)
and PCR (Staphylococcus aureus MSSA), — without
histological signs of an active inflammatory process].
The Duke clinical diagnostic criteria for IE were not
applied because of the then low disease activity [4, 5].

Diagnosis
Thus, the final diagnosis was formulated as follows:

Principal diagnosis: myxomatous degeneration of
AV and MV valves. A prior infectious endocarditis of AV
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and MV caused by Staphylococcus aureus (MSSA). An
open abscess of AV associated with a fistula between the
aortic root and the right ventricular outflow track. Severe
insufficiency of AV. Perforation of MV cusp. Severe
MYV insufficiency. AV replacement with a mechanical
prosthesis. MV reconstruction. TV plasty.

Complications: stage 2B CHF (congestive
lungs, liver, edema of the lower extremities, bilateral
hydrothorax, ascites), NYHA Class I'V. Mild iron-
deficiency anemia.

Concomitant diseases: type Ila Takayasu disease
with the involvement of the brachiocephalic trunk,
SCA, common carotid arteries, low disease activity
(BVAS 1b).

Follow-up

On the follow-up 1.5 years after the surgery, the
patient’s condition was satisfactory, without symptoms
of heart failure. The patient was on chronic warfarin
therapy, followed by a rheumatologist, received
leflunomide 20 mg as the maintenance therapy for TA.

Discussion

The presented case study, first of all, demonstrates
the difficulties in the differential diagnostic search for
possible mechanisms underlying the lesions of the
cardiac valvular apparatus. At different stages of the
disease, we considered different potential causes of
valve involvement: (1) Takayasu arteritis, based on
the assumption of AR development due to aortic root
dilation as an outcome of recurrent inflammation of
the aorta and AV tissue (not confirmed); (2) infectious
endocarditis, based on the presence of specific echo
findings, predisposing factors, and relevant adverse
effects of immunosuppressive therapy (absolutely
confirmed); (3) connective tissue diseases, e.g.,
myxomatous degeneration of valve cusps, severe
combined involvement of AV and MV accompanied by
damage to the chordal apparatus (absolutely confirmed).

TA is a chronic, idiopathic and granulomatous
vasculitis affecting large arteries, mainly the aorta and
its proximal branches [1]. The etiology and predisposing
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Fig. 7. Micrography. Aortic valve tissue. Hematoxylin and eosin stain (x 200). Examination of the valve (A-C) detected basophilic
bacterial colonies deep in the valve, with marked basophilia (4, B), with myxomatous changes in the valve connective tissue
around the bacterial colonies, without signs of active inflammation (C). No inflammatory infiltrate in the aortic wall.
Dissection of aortic intima, media and intramuscular layer; bacterial colonies and myxomatous changes
in the connective tissue in the dissection area (D).

factors of the disease are unknown, but studies have
shown the involvement of immunological response
that triggers subsets of T- and B-lymphocytes and
macrophages leading to acute vascular inflammation and
necrosis, causing stenosis and aneurysms [6]. TA is often
found in young females of reproductive age, especially
in the Asian population, with the female to male ratio

CARDIOVASCULAR DISEASES

varying from 4:1 to 9:1 [7]. The presented clinical
case is type IIa TA. The most common heart valve
complication of TA is AR (20-44.8 %) [8], other valves
are affected less frequently, e.g. the incidence of mitral
regurgitation (MR) is as low as 3 % [9]. TA-associated
AR is caused by AV damage, dilation of the ascending
aorta and the aortic ring. As shown by genetic studies,
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HLA-B*52:01 is associated with AR, while rs6871626
in IL12B determines the development and severity of
AR [10]. AR increases the risk of HF, as well as the risk
of adverse events in patients with HF [11] and requires
surgical treatment [12].

The main clinical symptoms of TA are weakness,
fever, arthralgia, hypertension, intermittent arm or leg
claudication, heart diseases (heart failure, valvular or
coronary heart disease), and impaired renal function [13,
14]. Some of them were clearly observed in the
presented clinical case, and the diagnosis of TA was
not in doubt. However, laboratory findings are usually
non-specific in TA. Treatment of active TA is mainly
based on glucocorticosteroids (GCS) [15, 16], and it
was successfully administered to the patient to achieve
a complete TA remission.

TA can be misdiagnosed as IE due to similar clinical
symptoms (heart murmur, fever) in the active phase
of the disease [2]. Moreover, TA itself may predispose
to IE [3]. In the presented case, the severity of the AV
lesion combined with the MV and TV involvement, as
well as gross structural changes (fistula, perforation,
AV and MV abscesses) could not be fully explained
by the presence of TA. Therefore, we considered
a contribution of another disease, e.g. IE, to the heart
damage. The peculiarity of the presented case is that IE
and TA proceeded apparently simultaneously. In the
first place, one should discuss the predisposing factors
for IE, such as immunosuppression on methotrexate
and GCS, which apparently not only promoted the IE
development — most likely at one of the stages of
treatment of acute TA — but also determined the severity
of valve damage.

IE has a high mortality rate, it can cause severe
damage to the heart valves [4, 5]. Degenerative valve
disease is currently the most common predisposing
factor for IE in the developed countries. It is followed
by much less common congenital uncorrected defects
and chronic rheumatic disease [4, 5]. The diagnosis
of IE is normally established based on the Duke clinical
and pathological criteria [4, 5]. In this clinical case,
however, the patient presented no clinical or laboratory
signs of active infectious process, no microbial growth
in blood culture, so the use of clinical criteria was not
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possible. It could only be about the sequelae of a prior
IE, and in such cases the diagnosis can be confirmed
by histopathology of excised valve tissues that can
detect inflammatory infiltration and evaluate its cell
composition, reveal mucoid degeneration, accumulation
of fibrin, and microbial colonies [17]. It should be noted
that histopathology of biopsy material is also important
for confirming the TA diagnosis and activity, although
a clinical and laboratory remission of TA may be
inconsistent with the presence of inflammatory changes
in the arterial wall [18].

The severe hemodynamically and clinically
significant changes in the patient’s cardiac valve
apparatus had necessitated surgical treatment followed
by histopathological, microbiological and PCR
examinations of tissues. Based on the histopathological
findings, the leading cause of valve damage in this
patient was myxomatous degeneration of AV and MV,
without signs of AV involvement with aortic arteritis. In
addition, both valves were affected by bacterial infection
which had led to the formation of an aortic root to right
ventricle fistula, and a perforation of the anterior leaflet
of the MV. All these factors combined caused the heart
failure. Thus, only histopathological examination helped
establish the true genesis of the valve damage. ABT
was not administered because of the absence of specific
markers of active inflammation around the bacterial
clumps in the valve tissue; and IE was considered as
a prior disease, inactive at the time of surgery. Therefore
was not possible to establish the exact etiology based
on the microbiological examinations of either blood or
resected valve tissue, despite the microscopic findings of
bacterial clumps. The TA activity was considered low;
hence no immunosuppressive therapy was administered.

Some foreign publications support the diagnostic
value of PCR analyses of excised valve tissues in
the etiological diagnosis of IE [19, 20]. However, in
some cases — in the absence of clinical, laboratory
or echo evidence of active IE, — the presence of
bacterial genetic material (nucleic acids) in valve
tissue indicates not only the persistence of viable
bacteria, but also allows a retrospective diagnosis of
a prior IE infection [21]. Therefore, the PCR finding of
Staphylococcus aureus (MSSA) in the present clinical
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case does not contradict the concept of a prior IE, but
rather demonstrates the feasibility to establish the exact
etiological relation of pathogen in retrospect and proves
the relationship between the aggressive valve damage
and IE.

This clinical case has highlighted the following
important therapeutic issues: timely referral of a patient
with severe multivalvular disease for surgical treatment;
the specifics of surgical treatment in a patient with TA,
based on disease activity; risks of immunosuppressive
therapy in patients with IE.

The patient underwent AV replacement with
a mechanical valve prosthesis. Noteworthy is that
surgery in patients with active TA is difficult because
one has to operate on loose and inflamed tissues, which
can cause the development of a paravalvular fistula and
other complications [22]. In view of the above, patients
should be given adequate anti—inflammatory therapy
until morphological remission, and only then should
they undergo reconstructive surgery [23, 24]. That is
exactly what was done in the presented clinical case:
the surgical intervention was performed after achieving
complete remission of the disease. The management of
the patient was further complicated by the fact that, in
addition to the AV lesion, the patient had a severe MV
lesion due to myxomatous valve changes associated
with the development of an open abscess and leaflet
perforation, as well as moderate TR as a result of
the right heart involvement associated with rapidly
progressive changes in the left chambers. In addition
to the AV replacement with a mechanical prosthesis,
the patient underwent MV reconstruction and TV plasty
based on the patient’s individual anatomy.

Thus, a 22-year-old female patient with confirmed
TA was diagnosed with severe lesion of AV and MV due
to myxomatous cusp degeneration and IE, complicated
with abscesses, fistula, perforation and recurrent acute
decompensated heart failure. The patient underwent
a successful surgical treatment of the valvular defects.
It is likely that the TA-associated damage in the cardiac
valvular apparatus was not due to a direct effect of
TA on the AV, but rather due to immunosuppression
associated with TA. The IE time frame is very difficult
to ascertain. Supposedly, the patient had it when she
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was on methotrexate and GCS (the symptoms did not
show up due to immunosuppression). However, the
most severe lesions of the valvular apparatus occurred
after the discontinuation of GCS. It could still have been
a long-term indolent infection that was eliminated after
cessation of immunosuppressive therapy but severely
affected the heart valves within the short period from
GCS cessation to HF decompensation. The true cause
of the heart disease was established only based on
combined histopathologic and PCR examinations of
the excised valve tissue.

Conclusion

Aortic valve disease is not a rare phenomenon, but
it may have very diverse, from the common bicuspid
AV and degenerative diseases to lesions associated
with systemic autoimmune diseases. AT can affect the
aortic root and aortic valve, and therefore it is usually
difficult to diagnose the nature of a valve lesion. Here we
describe a rare case of concurrent IE and TA associated
with myxomatous valve degeneration. A combined
histopathological and PCR examination of the tissues
had a crucial role in the differential diagnosis of the
valvular lesions. It has established the major role of
myxomatous degeneration and IE in the development of
structural cardiopathy. TA had an indirect though clearly
leading role in creating conditions for the development
of immunosuppressive state and determined the severity
and progression rate of IE and the valvular disease. This
combined approach helped determine the true causes
of the heart disease and choose an optimal treatment
strategy.
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KnioueBas ponb rucronornyeckoro u MNMLP-uccnegosaHumn
B puddepeHunanbHON AMarHoCTUKE NOpaXkeHUs KanaHoB
cepaua npu aptepumte Takasicy, MHQEKLMOHHOM 3HAOKapauTe
M MUKCOMATO3HOM AiereHepauum
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AnHoTanus. [TopakeHre aopTaJbHOTO KilaraHa sIB/sieTCsl YaCTOMW MaTo/Iorveld, OfJHAaKO MTPUYMHBI MOTYT OBITh KpaliHe
Pa3HO00pa3HbIMU U MPe/CTaB/IeHHBIMH OT JlereHePaTHBHBIX, BDOXKJEHHBIX U MH(EKIIMOHHBIX 3a00/1eBaHU /10 ayTOUMMYHHON
niarosoruu. [IpesicTaBneHo peikoe HabMO[eHNe MOIOJIOH MalMeHTKU C apTepUUTOM TaKasicy U TSDKeJTbIM MopaXKeHHeM cep/Lia
BCJIe[ICTBYE MUKCOMAaTO3HOM ZiereHepariii CTBOPOK a0PTalbHOTO U MUTPAJIBLHOTO K/IaraHoOB C Pa3BUTHEM WH(EKIIMOHHOTO
sHgoKapauTa (M13), ocioxxHeHHOTO abcrieccoM, GucTymol, nepdopaliyeil KaarnaHoB ¥ peLidAVBUPYIOLIel 0CTPOM 1eKOMITeH-
canueli cepyieuHol HeyoctaTouHoCTH. KommiekcHoe matoructosioruueckoe U ITLP-rccienoBaHue TKaHel KiaraHOB UMeso
MIPUHLIMIIMAIBHOE 3HaueHre B JuddepeHIManbHON AMarHOCTHKe K/lalaHHBIX TOPa’keHWH, M03BOJIUBILIEE BLISBUTh UCTUHHYIO
TIPUYMHY Pa3BUTHS CTPYKTYPHOM MaTOMOTHM Cep/ilja B paMKaX MUKCOMAaTO3HOM JiereHepaluy v repeHeceHHoro 3. Hamune
aprepunTa Takasicy UMeJsio onpe/ie/isiioliee 3HaUeHHe, CrIocoOCTBOBAIO Pa3BUTHIO UMMYHOCYTIPECCUBHOTO COCTOSIHUS U OTIpe-
JIeJISTIO TSKeCTh U CKOPOCTh MPOrpeCccUpoBaHyst 3abo/eBaHuUsI.

KroueBble c10Ba: MHDEKIMOHHBIN SH0Kap/IUT, apTepuuT TaKasicy, aopTasibHasi He[JoCTaTOuHOCTb, [ILIP-uccienoBaHue,
MHMKCOMAarto3Has JiereHeparyisi, TMCTOJIOTHUeCKOe UCCile[joBaHre, Kputepun [lroka

HNudopmanus o puHaHCHpOBaHUH. ABTODHI 3asB/ISIOT 00 OTCYTCTBUM BHEIIHETro (MHAHCUPOBAHUSL.
Bxknap aBropoB: ITncaprok A.C. — oKoHUaTebHOe yTBep)xJeHue pykonucy; Korosa E.O. — KoHLeNIus U AU3aiiH UCC/ief0BaHus,
HarucaHue U peflakThpoBaHue TekcTa; MouceeBa A.FO. — oucK MTepaTyphl, HarvcaHue TekcTa; JJoMoHoBa O.A. — BbINOHEHKE

MOJIeKy/IsIpHO-O0ronornueckrx ucnenoanyi; Lumbamvct H.C. — BBITIONIHEHMe TMCTO/IOrMYeCKOro ucciefoBanust; Mepaii LA, —
penakTupoBaHue Tekcta; CadapoBa A.D. — BbINOHEHHE YIbTPa3ByKoBOH AuarHocTvkY; bormanosa T.I. — pegakTupoBaHue
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ButamuH-[1-nepuLUTHbIE COCTOSAHUA Y fieTel
B aHTEeHaTa/IbHOM nepuoge ¢ No3uuui NPorHo3a u NpopunakTUKu

C.B.borpanoBa g’ JLU. Anbenko , A.H.T'ypees

Poccutickuil Hal[OHaTBHBIA UCC/Ie[0BaTeTbCKUI MeAULIMHCKIY yHUBepcuteT umern H.U. [Tuporoga,
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AnHoTanusa. AkmyaibHocmb. HepaloHansHOe iutTaHue GepeMeHHOM, HeollpaBAaHHas MeJUKaMeHTO3Hasl Harpy3Ka,
TUIOJHAMUs], HeJJOCTaTOYHast MHCOJISILIMSI COCTaB/ISTIOT BBICOKUI PUCK pasBUTHs JedunyTa BuTaMuHa /1, co3zaBasi peaioChlIKN
[J151 BOSHUKHOBEHHSI BUTaMUH-/]-1eDULIMTHBIX COCTOSTHMN, UTO KOPPeIHpyeT T JaHHbIM MCCJlefioBaTesieli C 4yaCTOTOM MaTosio-
TMYeCKOTo TeueHHs1 6epeMeHHOCTH ¥ POJOB, AUKTYS HeOOXOAUMOCTb B CBOEBPEMEHHOU KOPPEKLMH C TIO3ULIMK OTITUMH3aL|N
TIOMOILM /IeTCKOMY HacesieHHI0. L]eab uccne0osaHus — olieHKa BO3MOKHOCTH TIPOTHO3UPOBaHMUs BUTAMUH-/]- e bUIIMTHBIX
COCTOSIHWH y JileTel B aHTeHaTa/IbHOM IIepro/ie C MCTI0Ib30BaHHeM KOMITIeKCa MeINKO-CTaTUCTUUeCKUX MeTOZ0B aHasln3a.
Mamepuanbt u MemoOb1.TTpoBeieHO TIPOCTIEKTUBHOE KOTOPTHOE uccieoBanre 248 nap «matb — pebeHok». bepemeHHbIe
JKeHIIIMHBI: OCHOBHas rpymma (148) — nonyyvaromye npodunakriuvyecky ButamuH /1 B fo3e 1000ME (AkBageTpum) mipu
TOCTAaHOBKe Ha yueT. ['pyTira cpaBHeHHs1 — He momyyasiure Butamud [ (100). Kputepuy BK/IFOUeHHS: OTCYTCTBHE 060CTpeHUs
XPOHHWUECKOH MaTo/IOTHH, a/llIeprudeCcKUX peaklyi, CHHAPOMa MaibabcopOuy, 0XKUPeHHs, COCYAUCTOU AVCTOHUH, TIpHeMa
[TFOKOKOPTUKOU/IOB, TTPOTHBOSTIM/IENITUYECKHX TIPeriapaToB, TUIepriapaTipeo3a, TsokesbiX HHpeKIMi. Bee >keHIIUHBI Ob1r
00ciel0BaHbI B KOHL|e 3 TPUMeCTpa U TI0C/IepojoBoM repuozie. [IpoBoAniocs KaTaMHeCTHUeCcKoe HabmozieHue 3a 248 fneTbmy,
POXK/IeHHBIMH OepeMeHHBIMH JKeHIL[UHAMU /IBYX Tpymil. Bce netu Habmogamick ¢ MHGOPMUPOBAHHOTO COT/IACHS POJUTEJIEH.
[nurtenbHOCTh HabmropeHyst — 710 3 jieT. Briia mpoBeJieHa OLjeHKa COMaTU4eCKOro CTaTyca, O0IeK/THHUYeCcKre 00CIe/[0BaHusl.
[ cocTaBneHust MPOrHOCTUUECKOTO CLieHapysi pa3BUTHsI BUTaMUH-/I-Ae QULIMTHBIX COCTOSIHUM TTPY TTOMOIL[M MaTeMaTHKO-
CTaTUCTUYECKUX METOZOB Oblia IPOBe/IeHa OLieHKa (haKTOpPOB pUCKa. Pe3yibmambl u 06cyscoeHue. Ha 0CHOBaHUM TIOSTyUeHHBIX
JAHHBIX C TIOMOLL[BI0 CTATHCTUYECKOTO MeTOo/la aHa/I3a YCTAHOBJIEHO, UTO MATO/IOTMYecKoe TeueHHe OepeMeHHOCTH B POJIOB
V >KeHILVH, MOTyYaBIIKX B Iepuoy 6epeMeHHoCTH BuTamMuH [ 1o gaHHeiM OP, ATP Gb1H J0CTOBEPHO peke. Y HOBOPOXKJEHHBIX
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[ZIeTell OCHOBHOM IPYTIITb OTMEYaTUCh H0sTee BBICOKHE MAacCO-POCTOBbIE MOKA3aTe/H, I0CTOBEPHO PeXXe HeJOCTaTOUHOCT, JeULIUT
BUTaMHHa [, HEBPOJIOTHUECKask CUMIITOMATHKA; B TIOC/IeAYIOLIeM Ooiee HU3Kas 4acToTa Pa3BUTHS a//IepruuecKuX 3aboieBaHui,
OPBU, u3MeHeHHsT CO CTOPOHBI KOCTHOM cUCTeMbL. Bbigodb!. OLjeHKa BO3MOKHOCTH TIPOTHO3UPOBAHUS BUTAMHH-/I-1ie GULIMTHBIX
COCTOSIHWH y leTell B aHTeHaTaJIbHOM Iepro/ie C UCI0/Ib30BaHHeM KOMIIEKCa MeJUKO-CTaTUCTUYeCKUX METOZI0B aHain3a
T103BOJIsIET CHU3UTh PUCK: MATOIOTMUeCKOro TedeH!st bepeMeHHOCTH, POJ0B, YaCTOTY HeI0CTaTOYHOCTH U Aeduira BUTaMHUHA
[l y HOBOPOJK/IeHHBIX, B/IUSISI HA MaCcCO-POCTOBBIE NTOKa3aTe/Iu [pY POXKJEHUH, HeBPOJIOTUYeCKYI0 CUMIITOMATHKY, ajljiepruueckre
3abosieBaHUsl, peCryMpaTopHble MHGEKIMK B TPYIHOM BO3pacTe, U3MEHEHHs CO CTOPOHBI KOCTHOW CHUCTEMBI Y 1eTell paHHero
Bo3pacra. [IpodunakTika pa3BUTHS BUTAMHH-/I-1epUIIUTHBIX COCTOSIHUI B aHTe@HATaIbHOM Tepro/ie MO3BoJIsieT ONTHMU3HPOBATh
MOMOILL{b IeTCKOMY HaceJleHH!IO.

KiroueBsbie cjoBa: feuLyT BUTaMUHA [, aHTeHaTalbHBIA epruoj, 6epeMeHHbIe XeHIIUHBI, aHTeHaTa/lbHask PO(UIaKTHKA,
[IeTH, HOBOPOXKZIEHHbIE, TIaTO/IOTHsI GepeMeHHOCTH, Je(ULINUT, HeA0CTaTOUHOCTh

Hudopmanus o GuHAHCHPOBAHUH. ABTODEHI 3asiB/ISIIOT 06 OTCYTCTBUM BHELIHEro (pUHaHCHPOBaHUS.

Bkuiap aBropos. C.B. Boraanosa, JI.W. Unbenko, A.H. ['ypeeB — nu3aiin uccienoBanus, cbop u 06pabotka Marepuasa, 0630p
110 Teme My06/IMKAL[|MK, HaricaHre paboThl, OKOHUYATE/IbHOE YTBeP)KJeHHe BePCHH /IS MMy O/IMKaL|H.

Hudopmanus 0 KOHGIMKTEe HHTEPECOB. ABTOPHI 3asB/ISIIOT 00 OTCYTCTBUY KOH(IMKTA HHTEPECOB.

JTH4YecKoe yTBepKAeHHe. VcciefoBaHre NPOBOAUIOCE B COOTBETCTBUM C pelllieHueM DTHUYeCKOro komureTa ['opogckoi
K/IMHUYeCKOM OosibHHMLbI UMeHH B.B. BuHorpaosa, r. Mocksa.

BiarogapHoCcTH — HENPUMEHUMO.

M opMupoBaHHOe coriacie Ha MyOJIMKALMIO. Y BCEX MAlMEHTOB, POAUTE/IEI/ONIEKYHOB JieTeli ObIIO MOMy4eHo J0OPOBOIEHOE
WH(OPMUPOBAHHOE COT/IaCHe Ha yYacTHe B UCC/Ie[OBAHUM COTTIAaCHO XeJTbCHHKCKOH JieK/iapalyy BceMUpHOW MeAULMHCKON
accoruaru (WMA Declaration of Helsinki — Ethical Principles for Medical Research Involving Human Subjects, 2013)
1 06pabOTKY MepCOHAMbHBIX JaHHbIX.

IMoctynuna 12.03.2023. Ilpunsra 17.04.2023.

Jnsa nurupoBanusn: bozoavosa C.B., Unvenko JI.H., I'ypeee A.H. Butamun-/]-feuiuTHBIE COCTOSIHUS Y /leTeld B aHTe-
HaTa/IbHOM TIEPUOJE C MO3WLIMHI NPOrHO3a U Mpo¢duIakTiKY // BecTHUK Poccuiickoro yHuBepcuTeTa Apy0bl Hapogos. Cepust:
Mepgymaa. 2023. T. 27. Ne 2. C. 207—217. doi: 10.22363/2313-0245-2023-27-2-207-217

Vitamin D deficiency conditions in children in the antenatal period
from the perspective of prognosis and prevention

Svetlana V. Bogdanova g, Lydial. Ilyenko ', Aleksey N. Gureev

Pirogov Russian National Research Medical University, Moscow, Russian Federation
<2891 photina@mail.ru

Abstract. Relevance. Irrational nutrition of a pregnant woman, unjustified drug load, inactivity, insufficient insolation,
constitute a high risk of vitamin D deficiency. Vitamin D deficiency conditions correlate with the frequency of the pathological
course of pregnancy and childbirth, dictating the need for timely correction from the standpoint of optimizing care for the child
population. The aim of the study — evaluation of the possibility of predicting vitamin D deficiency conditions in children in
the antenatal period using a complex of medical and statistical analysis methods. Materials and Methods. A prospective cohort
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Bogdanova SV, Ilyenko LI, Gureev AN. RUDN Journal of Medicine. 2023;27(2):207—217

study of 248 mother—child pairs was conducted. Pregnant women: the main group (148) — receiving vitamin D prophylactically
at a dose of 1000 MG (Aquadetrim) when registering. The comparison group was those who did not receive vitamin D (100).

Inclusion criteria: absence of exacerbation of chronic pathology, allergic reactions, malabsorption syndrome, obesity, diabetes,
taking HA, antiepileptic drugs, hyperparathyroidism, severe infections. All women were examined at the end of the 3rd trimester
and the postpartum period. Children were observed of 248 children born to pregnant women of two groups. All children were
observed with the informed consent of their parents. The duration of observation is up to 3 years. An assessment of the somatic
status and general clinical examinations were carried out. Risk factors were assessed using mathematical and statistical methods
to compile a prognostic scenario for the development of vitamin D deficient conditions. Results and discussion. Based on the data
obtained using the statistical analysis method, it was found that the pathological course of pregnancy and childbirth in women
who received vitamin D during pregnancy according to the RR data, AtR were significantly less frequent. Newborns of the main
group had higher mass-growth indicators, significantly less often insufficiency, vitamin D deficiency, neurological symptoms;
subsequently, a lower incidence of allergic diseases, acute respiratory viral infections, changes in the bone system. Conclusions.
Evaluation of the possibility of predicting vitamin D deficiency conditions in children in the antenatal period using a complex
of medical and statistical analysis methods reduces the risk of: pathological course of pregnancy, childbirth, the frequency of
vitamin D deficiency and deficiency in newborns, affecting mass-growth indicators at birth, neurological symptoms, allergic
diseases, respiratory infections in infancy, changes in the bone system in young children.

Prevention of the development of vitamin D deficiency conditions in the antenatal period makes it possible to optimize the
care of the child population.

Key words: vitamin D deficiency, antenatal period, pregnant women, antenatal prevention, children, newborns, pregnancy
pathology, deficiency, insufficiency
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BeepeHue

HepgocrarounocTts BUTamMuHa I umeer TeHaeH-
LIMIO K LIIMPOKOMY PacripoCcTpaHeHuto B mupe. I1o-
CTyTIalONUi BUTaMUH [| U3 MPOAYKTOB MTUTAHUS,
00pa3yroIuics Mpyu UHCOJISALIUU UHEPTEH, /ISl €ro
aKTUBALMU B MeYEeHU U TTI0YKAaX OH NPOXOAUT STarlbl
ruzipokcuiipoBanus [1—6]. T1o JaHHBIM MHOTOUKC-
JIeHHBIX MCCJIe/loBaTesield, CHHTe3 BUTaMuHa /|3 B koxke
3aBUCHT OT CTeleHU NMUTMeHTaLuH, B CBSI3U C YeM MpU
3arape CBeTJION KOXKM CMHTe3 BUTaMHHa [l CHUKaeTcs,

PEDIATRICS

IIPY TEMHOM LIBeTe KO)KU CUHTe3 BUTaMuHa []3 HU3KUH.
[JanbHenyii myTh nepexofa BUTaMuHa [l B KpOBOTOK
3aBUCHUT OT UHTEHCHBHOCTH (pU3MUeCKoil Harpysku. ['u-
TIOZIMHaMMUSl, XapaKTepHasi [j/is COBpEMEHHOT0 Ye/I0BeKa,
3HaUMMO CHM)KaeT MOCTYI/IeHHe CUHTEe3MPOBaHHOTO
B KOKe BUTaMuHa. MccieoBarensivu n3yuaetcst 0be-
CIeYeHHOCTb BUTAMUHOM /I3 B pa3HbIX 3THUUECKUX
rpyIinax C Mo3ULMi 1oAbopa ONMTUMAa/IbHOU 036I,
CBOEBpeMeHHO# Teparuu, 0COOeHHOCTel TeueHs Oepe-
MEeHHOCTH, POZIOB M TTOCTHAaTaILHOTO Tiepuoga [7—10].
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[Tpu npokUBaHUU B CPeIHHX U CEBEPHBIX IIUPOTaXx,
10 TAaHHBIM HCCaegoBareneii, B PO oTMmeuaeTcs BbI-
COKasi paclpoCTPaHeHHOCTb BUTaMUH-/I-fie UL THBIX
COCTOSIHUM cpeay OepeMeHHBIX, KOPMSIIUX >KeHIIUH
Y JleTell paHHero Bo3pacTa.

[pennoceinky A/ pa3BUTHS Ae@ULIUTa BUTaMH-
Ha/l y 6epeMeHHBIX U JAKTHUPYIOLIUX >KEHIIIUH B TOM
yKC/ie CBsi3aHbI ¢ O0siee BLICOKMM MeTaboM3MOM BU-
TamyHa /|, uTo AUKTyeT HeoOXOAUMOCTb B KOPPEKLMU
MHKpPO- ¥ MaKPOHYTPUEHTHOTI'O CTaTyca.

VimmyHOMOpyupytoliast poib BUTaMrHa /] 3Ha-
YyMMa B NIepUO/, UMIJIAHTALUU Y Pa3BUTHUU T/IALI€HTHIL.
PeuieniTope! K BUTaMUHy [, Haxofs1Mecs B I/1aLieHTe,
PacCMaTpUBAKOTCS C TIO3ULIMH YTIpaB/ieHus: MeTaboIn3-
MOM BUTaMHHa BO BpeMsi bepemeHHOCTH. C TIeprozia
(hopMupOBaHUs MJ1ALleHThl OTMeYaeTCsl TPaHCIIalleH-
TapHas nepegava 25(0OH) [I, KOTophIii COMOCTaBUM
C KOHLIeHTpaLieil B KpOBU OepeMeHHOI.

B nepuios; 6epeMeHHOCTH U JIaKTal[iy OTMeYaeTCst
BBICOKHI MeTabo0/ii3M BUTaMuHa [I, 0 ueM roBOpuT
TIOBBILLIEHNEe CbIBOPOTOYHOTO YPOBHS BUTaMUH-/]-CBsI-
3bIBaIOLIero Oenka.

Hedunut BuTamuHa [l NpUBOUT K CHIDKEHUIO
yPOBH# [l-peLienTopoB, KakK C/eCTBHe OTMeuaeTcst
TU1alleHTapHasi HeZJoCTaTOYHOCTb, UTO IPHUBOAUT K HU3-
KMM MacCO-pOCTOBBIM MOKAa3aTeIsIM MPU POXKJEeHHUH.
B3aumogeiicTBue MaTh — MylalieHTa — I1JI07, TIpU Jie-
¢uuTe BUTamMuHa [l y Matepy NpUBOAUT K Pa3BUTHIO
Je(ULIMTHOTO COCTOSTHUSA Y TI/I0/a.

Hu3kwuit ypoBeHb BuTamMuHa /| HeG1aronpusTHO
B/IUSIET Ha 3[J0POBbe U MaTepy U I1ofia. Y GepeMeHHBIX
Y JIAKTUPYIOLLMX KEeHLL[IH OTMEeYaeTCsl BbICOKAsl YacToTa
pecrnyparopHbIX HHGEKLMH, YTO BIUseT Ha 3/10pPOBbe
ryI04a v rpygHoro pebenka. letu Ha ¢hoHe aHTeHa-
Ta/JIbHOTO JeULiMTa BUTaMKHa [l MMeloT HH3KHe Mac-
CO-pOCTOBBIE MTOKAa3aTe v MPU POXKAEHNH, HapylleHre
CKeJIeTHOM CHCTeMbl, BBICOKYIO UaCTOTY BUPYCHBIX
vH(DeKIMi B HeOHATaIbHOM TIeprofie U B Oostee TI031HeM
Bo3pacte [11-14].

Cpeau orcpoueHHbIX 3 dekToB AeduiTa BUTa-
MHHa [l oTMeuaeTcst B3aMMOCBSI3b YPOBHSI BUTaMHUHA
I 1 MmeTabo/MueCKOrO CUH/IPOMA, Pe3UCTeHTHOCTD
K UHCYJ/IMHY, KOJTMUeCTBO TPUIJIHUL[ePUAOB, 00111ero
TeCTOCTEepOHa, JlerWipo3nuasipoctepoHa [15-17].
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[TpoBeeHHbIN aHAMK3 C OLIEHKOM MPOTHOCTUYECKON
3HAYMMOCTH Psi/la aHTeHATaJbHbIX ¥ TTOCTHATaIbHBIX
(hakTOpOB pUCKa pa3BUTHUS BUTAMUH-/]-1epULIUTHBIX
COCTOSIHUM Y JleTeld C yUeTOM NepCOHU(ULIMPOBAHHOTO
N0/X0/ja U OL|eHKH KOMIL/IeKCca MeJJMKO-CTaTHCTUUeCKUX
METO/IOB aHa/in3a M03BOJIsIeT ONTUMU3UPOBAaTh MOMOLLb
JeTCKOMY HaceJIeHUIO C MO3ULUM TipoduiakTvky [18].

Lless uccnenoBaHus: OLjeHKa BO3SMOXXHOCTH IPO-
IHO3MPOBaHUsl BUTaMUH-/]-1eULINTHBIX COCTOSTHUN
y JieTeli B aHTeHaTaIbHOM TMepUO/e C UCT0Ib30BaHUEM
KOMIL/IeKCa Me/IMKO-CTaTUCTHYeCKUX METO/I0B aHas13a.

MaTepMan bl ® METOADbI

«Hukakoe uenogeueckoe uccne0oedHue He Moxcem
noUUMAambCsl UCMUHHOU HAYKOl, eC/Uu OHO He U310HCEHO
MamemamuuecKumu cnocobamu 8bIpaiceHus».
JIeonappo fa Buauu

Y 248 nap MaTb — pebeHOK C TIO3ULUi TPOTHO3U-
POBaHUsI pa3BUTHsI BUTAMUH-/]-1e ULIUTHBIX COCTOSHUN
Ob11 poBezieH aHamn3 10 aHTeHaTaIbHBIX (DAKTOPOB
PUCKa JI/Isl «TIPOTHOCTUYECKOTO CLieHapysi Pa3BUTHSI».
Habsronaemble et ObUIN pa3zieneHbl B 3aBUCUMOCTH
OT Ha/IMYMs WM OTCYTCTBUS (haKTOpa prCKa: SKCIO-
HUpyeMasi U He3KCITOHHUpyeMasi BBIOODKa.

bbisa ripoBe/ieHa olleHKa KJIWHUKO-aHaMHeCTH-
yeCKux (pakTOpPOB pUCKa BUTAaMUH-/I-mePUIMTHBIX
COCTOSIHUM y JleTell B aHTeHaTaIbHOM Tepro/ie C 1o-
MOIITbI0 pacueTa abcomotHoro (AP), oTHOCHTE/TLHOTO
pucka (OP), arpubytuBHoro (ATP), OTHOILIEHHS I11aH-
cos (OIII), uugekca nmoteHIMasibHOro Bpesaa (UI1B),
JoBepuTenabHOro MHTepBana ([4W), ctangapTHOU
ommbku (S) [19, 20].

laHHBIE B rpyTiNax paclieHWBaIuCh KakK CTaTUCTU-
yecKy 3HaunMble ripu p < 0,05. TIpu aHanu3e Tabury
COTIPSDKEHHOCTH [IJ1s1 OLIEHKU CTaTUCTAYeCKOW 3Hauu-
MOCTH pa3/nuuii IByX OTHOCUTE/IbHBIX [T0Ka3aresei
ObL1 IpUMeHeH KpuTepuit x> [TupcoHa.

Puck — okuziaemasi yactoTa 3abosieBaHus1, BO3HU-
KaroIasi OT BO3ZeHCTBYSI HeOIaronpusTHOTO (hakTopa.
@DaKTOPOM pHUCKa SIBJISIETCS BO3/IeHMCTBUE SK30TE€HHBIX
WA SH/IOTeHHBIX (haKTOPOB, TIPUBOZSILLee K yBeTruue-
HUIO 3a00/1€BaeMOCTH.
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AOGCOMIOTHBIN PUCK — [10J1s OONBHBIX OT 00Be-
Ma rpyTirbl. PacCunuThIBaeTCs /it SKCIIOHUPYEMBIX
Y He3KCTIOHUPYeMbIX /1L, @opmyra /i1 oripefiesieHus
abCOJTFOTHOTO PUCKA B 9KCIIOHUPYEMOU TpyTIIe:

AP>=a/A

dopmyna a5 onpesiesieHrs: abCOMFIOTHOTO pUCKa
B HE3KCIIOHUPYeMOU TpyIie:

APn=c/B

ATpuOyTHBHBIN PUCK — JOTIOTHUTE/IBHbIE CTyYan
pa3BuTHs 3ab071eBaHusl, CBsI3aHHbIE BO3/eliCTBHEM (hak-
Topa prcka. OH oripe/iesisieTcst Kak pa3HOCTb 3a00sieBa-
€MOCTb [I71s1 9KCIIOHUPYEMBIX JIUL] (MMeroIUX (aKkTop
pHUCKa) 1 3a60/1eBaeMOCTb /151 HeIKCTIOHUPYEMBIX JIUL]
(He umeroMX (akTopa prcKa).

ATP=AP>-APH

OTHOCHUTE/IbHBIN PUCK — IeMOHCTPUPYET CUTY
B3aMMOCBSI3U MeX/y BO3/elicTBIeM U 3abo0/ieBaHIEM
U TipeZicTaBsisieT cOO0M OTHOIIIEHHe YaCTOThl Habmoza-
€MOr0 MCX0/ia y JIUL], [10/jBepraBIlIUXCsl U He Mo/Bep-
TaBIIIXCS BO3/IEHCTBHIO (DaKTOPOB prcKa. K Hanbonee
3HauUMMbIM (hakTopaM ObUTH OTHeCeHbI pu3Haku OP
3HaueHue KOTOpbIX NpeBbiasno 1.0

OP=AP5/APu=(a/A)/(c/B)

Pacuet crangaptHo ormmbku OP (SOP):

SOP= V1-AD/a+1-AD/n

OTHoOIIeHYe 11IaHCOB — OTHOIIIeHHEe [IaHCOB YTO
coObITHE TIPOU30HeT K IIIaHCaM TOTO, UTO COOBITHE
He TIPOM30UJIeT.

OllI=ad/cb

Pacuet crangaptHo# omm6ky OIIT (SOIII):

SOII=VAxB/Qx(Q-1)

CranziapTHasi OIIMOKa — MOKa3bIBaeT, KaK CpeiHee
3HayeHHe 13 BbIOOPKY O/H3KO K CpejHeEMY 3HaueHHI0
B TIOMY/ISILIVY.

Y GepeMeHHBIX >KEHIIMH B KOHLe 3 TpUMecTpa
Y B TIOC/IEPOZA0BOM Tepuoze 6611 cobpaH aHamMHe3,
C OLIeHKOW 0COOeHHOCTel TeueHHsi aHTeHaTaIbHOT0
Y TIOCTHATAJ/ILHOTO TIePUO/] C OIIeHKOU (haKTOPOB pUCKa
Y VX paH)KUPOBaHHEM, C aHaIM30M 0beCcreyeHHOCTH
BUTaMMHa /| ¥ COCTOSIHHEM 3[J0POBbSl HOBOPOXK/|€HHBIX.
Y meteit 6bl1a TIpOBeieHa OL[eHKa COMaTU4eCKOTo CTa-
Tyca C aHa/IM30M (PU3MUeCKOrO U HEPBHO-TICUXUUECKOTO
pasBuTHs, 1abopaTopHasi AUarHoCcTHKa (00Iuii aHam3
KpoBH, ypoBeHb 25(OH) /I B CbIBOPOTKE KPOBH).

PEDIATRICS

OLieHKa HEBPOJIOTHUECKOW CUMITOMATUKH MPO-
BOAWIACH B 1 Mecsl], OLleHKa YaCTOThI a/lJIepruye CKux
3aboneBanuii 1 OPBU, JKT, MmI0CKOBa/IbI'yCHBIE CTOITBI,
TMPOBOZWINCE B 12 MecsLeB, KApPUO3HOTO OpaykeHUs,
YacTOThI epe/ioMOB B 3 rofa.

Habsronaembie fieTH ObUTH pa3ziesieHbl B 3aBUCHMO-
CTU OT Ha/IMUMsl WK OTCYTCTBUS (PaKTOpa prcKa (IKC-
TIOHMpPYyeMast BLIOOpKa M He3KCITOHUpYyeMasi BHIOODPKaA).
OCHOBHYO I'PyIIITy COCTaBW/IM [I€TH, MaTePU KOTOPBIX
BOCHOJHSIN JlepuiiuT BuTaMuHa /1 Bo Bpems Gepe-
MEHHOCTH, TPYIIy CpPaBHeHHs [eTU, MaTepy KOTOPBIX
He To/y4aiyd BuTaMuHa [l Bo Bpemsi 6epeMeHHOCTH.

PesynbraTthbl

Cpenu GepeMeHHBIX KEeHIL[UH B OCHOBHOM T'pyTIIie
niepBasi GepeMeHHOCTb Obla y 71 %, Bropas 27 %, TpeThst
2 %, B rpyrme cpaBHeHus 68 %, 31 % u 1 %, MHOrorI0A-
Hble OepeMeHHOCTH B OCHOBHOM IpyTirie COCTaB/sii 8 %,
B rpyre cpaBHeHus 10 %. Bo3pacT »KeHIL1H B 0CHOBHOM
rpyrrie 20-30 et — 82 %, 31-35 — 18 %, B rpyrre
cpaBHenus 20-30 net — 77 %, 31-35 net— 23 %.
OrnepatrBHOe pofopaspelleHre B OCHOBHOM Ipymrie
cocTaBnsiio 6 %, B rpyririe cpaBHeHus1 8 %.

du3nonornyHoe TeueHre 6epeMeHHOCTU U POZIOB
OCHOBHOM rpymmne coctassii 64 % u 35 % B rpynmne
cpaBHeHus. Hu3kne Macco-poCToBble TToKas3aTe/m Co-
ctapysii 30 % u 48 %. HemocTaTouHOCTh BUTaMUHA
I cocrapnsina 12 % u 33 %, aedurur ButamuHa [ 4 %
1 67 %, HeBpoJIOrHYeCcKast CMMITTOMAaTHKa COCTaBJIsiia
24 % u 63 %, annepruueckue 3aboseBanus 17 % u
35 %, OPBU 28 % u 46 %, kapuec 34 % u 58 %,
TJIOCKOBaJIbI'yCHBIe CTOMbI 18 % u 29 %, nepesioMbl
5 % u 14 %, HapyllleHue CepIeYHOro puTMa u MpoBO-
JIUMOCTH cocTaB/suio 12 % u 21 %.

Y HabmogaemMbIx eTeld YacTOTa eCTeCTBEHHOTO
BCKapM/IMBaHUs [j0 6 MecsiLieB B OCHOBHOM TPyIIIe CO-
crasssiia 65 %, UcKyccTBeHHOTO 35 %, B rpyIIIe CpaB-
HeHus1 60 % u 40 %. B ocHOBHOU rpyrire OTArOLLeHHbIN
ajieproaHamHe3 011y 26 % fieTeli B rpyTirie CpaBHEHUS
y 22 %. OTMeuasnack BbICOKAs YacTOTa I1aToJjIoruye-
CKOTO TeueHusi 0epeMeHHOCTH U POJIOB, HU3KHe MacCo-
POCTOBBIE T0Ka3aTe/y IPY POKIeHUH, HeBPOJIOrMUecKast
CUMITTOMAaTHKa B IByX rpymrax (tabs. 1).
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Tabnuya 1.
TeuyeHue aHTeHaTaNIbHOro M MNOCTHaTa/IbHOrO Nepnoaa y AeTen AByX rpynn
Table 1.
The course of the antenatal and postnatal period in children of two groups
OcHoBHas rpynna/ Ipynna cpaBHeHus/
He6naronpusaTtHble GpakTopbl/ Main group Comparison Group
Adverse factors n=148 n=100
Abce. % Abce. %

MaTonornyeckoe TeyeHne 6epeMeHHOCTH, pofoB/Pathological course

S 53** 36 65 65
of pregnancy, childbirth
OcTpble pecnupaTopHble MHdeKLuK y 6epeMeHHbIx/Acute respiratory infections
. 34* 23 47 47
in pregnant women
HVI3.KVIe Macco-poCTOBbIE MoKasaTenu nNpu poxaeHun/Low mass-growth indicators 3%k 30 48 48
at birth
HepocTaTouHoCTb BUTamMuHa [l y HoBopoxaeHHbix/Vitamin D deficiency in newborns 18%* 12 33 33
Jedbunumt BUuTamnHa [l y HoBopoxaeHHbix/Vitamin D deficiency in newborns 6** 4 67 67
HeBponornyeckas cumntoMaTtuka y HoBopoxgeHHoro/Neurological symptoms 36** 24 63 63
Annepruyeckue 3aboneanus/Allergic diseases 25% 17 35 35
OPBW/ARVI 41* 28 46 46
Kapuec/Caries 50** 34 58 58
MnockoBanbrycHble ctonbl/Flat — footed feet 27* 18 29 29
Mepenombl/Fractures 7 5 14 14
HapyLieHue cepaeyHoro putma v npoBogumocTy (611okafa HoXek nyyka lNicca)/ 18 12 21 21
Violation of the heart rhythm and conduction (blockage of the legs of the Gis beam)

Mpumeyvarue: OPBW — ocTpasa pecnmpaTopHas BUPYCHas MHMEKUNS; *KpuTepuii X2 MpcoHa, pa3nunyns JOCTOBEPHbI MpK
P<0,05**P<0,01.

Note: ARVI — acute respiratory viral infection; *Pearson’s criterion x2, the differences are significant at P <0.05, **P < 0.01.

B xoze aHami3a MosyueHHbIX JaHHBIX ObUIO BeIsiBe- ¥ feyiiuT BUTaMuHa /I, Kapriec, HeBpOJIorhuyecKast
HO, UTO T1aTO/IOrMUecKoe TeueHrie OepeMeHHOCTH Y POAIoB,  cumriTromMatiika, OPBU BcTpeuanich B rpyTire CpaBHeHUs
HM3KHe MacCO-POCTOBbIe IT0Ka3aTe/Ti, He[OCTaTOYHOCTb ~ JOCTOBepHO uaitle, p<0,05 (Tabm. 2).

Ta6bnunya 2.
Mokasartenu ¢pusnyeckoro pasBuTus HabnloAaeMbix geTeill Npu PoXKAEHUN
Table 2.
Indicators of physical development of observed children at birth
Ipynnbi getein/Groups of children
Moka3aTtenu GpnU3n4eckoro pa3BuTUs B LLEHTUNAX/ OcHoBHas/Main CpaBHeHus/Comparisons
Indicators of physical development in centiles n=148 n=100
A6c./Abs. % A6c./Abs. %
25—75 56 40 38 38
75—90 14 10 8 8
Bonble 90/More than 90 28* 20 6 6
MeHblue 25/Less than 25 32* 30 48 48

[pumedarme: *kputepuin X2 NMpcoHa, pasnuyns JocTtoBepHb! npu P < 0,05

Note: *Pearson’s criterion x2, the differences are significant at P < 0.05
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B nogrpynnax mMiazieHiieB ByX IPyIII Macca Tejia
Y poCT 1ipu poxkzaeHuu y 38—40 % peteli HaXOQU/IKCh
B mipefienax 25—75 LieHTU/Iel U JOCTOBEPHO He pas-
JIMYa/INCh. Y MJIaZleHLeB, MaTepy KOTOPBIX MOIyYaar
BUTaMUH /] Bo BpeMst 6epeMeHHOCTH, TT0Ka3aTe/I MacChl
TeJia TPy POXKJEHUU M POCT HAaXOAWINCH B Mpefenax 3—25
teHTHIel coctapsim 30 %, 4To ObLIO I0CTOBEPHO HIDKe
(p<0,05), uem y neteti B rpymre cpaBHeHUs — 48 %.
ITokasares Macchl Tesia IpY POXKAEHUU M POCTa HaXo-
JTMCH B Tipefieyiax 75—90 1jeHTH/Iel B IBYX TOATPYIIIax
[IOCTOBEPHO He OTVIMYaInCh U cocTaB/sii— 10 % u 8 %.

Hcrone3yst TabMULbl CONPSPKEHHOCTH ObLT ITPOM3-
BeZleH pacyeT abCO/TFOTHOTO, aTpUOyTHBHOTO, OTHOCH-
TebHOTO PUCKA, OTHOLLIEHVE ILIaHCOB C Y4eTOM KPUTepUit
OL|eHK{ 3HaUMMOCTH Pa3/IMuMii UCXOZI0B B 3aBUCMOCTH
OT BO31eicTBYs dakTopa pucka (Tabu. 3, 4, 5).

ITo Tabsmiiam COTIPSDKeHHOCTH OBLTN TIPOU3BeeHbI
pacuets! 10 Harbosiee UaCTO BCTPEYAIOIIMXCS TTOCTIe -
CTBUIA OTCYTCTBUS TIpHeMa BUTaMuHa [1 6epeMeHHOM
JKEHIUHOM.

Taébnuya 3.

A6conoTHbIE 3HaYeHUs! COonpsAYXXeHHOCTHU Ucxoanoe B 3aBUCUMOCTU OT HaNU4uUA
WK OTCYTCTBUA NpoBeAeHus npyueMa BUTaMMHa 1l 6epemeHHoﬁ YKEHLLLMHOM

Table 3.

Absolute values of the conjugacy of outcomes depending on the presence or absence of vitamin D intake by a pregnant woman

N3yyaembin addekT
Mocnepcreusi/Effects Mprem BuTaMuHa [l 6epemeHHbiMu/The studied effect
Vitamin D intake by pregnant women Bcero/
MaTonornyeckoe TeyeHne 6epeMEHHOCTU U pooB/ He nonyyanu/Did not receive Monyyanu/Received Total
Pathological course of pregnancy and childbirth n=100 n=148
A6c./Abs. A6c./Abs.
OTmevanacb/Was noted 65 53 118
He otmeyanacb/Not registered 35 95 120
Bcero/Total 100 148 248
Tabnuya 4.
Ponb aHTeHaTasbHbIX U NOCTHaTaJIbHbIX GaKTOPOB NpU pacuyeTe abCoONOTHOroO, aTPU6YTUBHOIO pUCKa
Table 4.

The role of antenatal and postnatal factors in the calculation of absolute, attributive risk

MN3yyaeMblit adekT nonyyeHue BuTammnHa [ B aHTeHaTanbHOM nepuoge/
He6naronpusTHble pakTopbl/Adverse factors The studied effect is obtaining vitamin D in the antenatal period
AP3/ARe APH/ARN ATp/Atr OP/OR SOP/SOR
MaTonornyeckoe TeyeHe 6epeMeHHOCTH, poaoB/
Pathological course of pregnancy, childbirth 0,73 0,44 0,28 16 0.11
Hu3kune Macco-pocToBble NoKasaTenu Npu poxaeHun/
Low mass-growth indicators at birth 0,69 04 0,29 172 014
HepocTaToyHOCTb BUTaMUHA [, Y HOBOPOXAEHHbIX/
Vitamin D deficiency in newborns 0,66 0,35 03 19 0,19
,El,_edm!_lm BUTaMUHa [] Y HOBOPOXKAEHHbIX/ 08 0,08 0,72 10 0,39
Vitamin D deficiency in newborns
HeBponoruyeckas cumntomartuka/Neurological symptoms 0,75 0,36 0,38 2 0,14
Annepruyeckue 3a6oneaHus/Allergic diseases 0,65 0,41 0,23 1,58 0,16
OPBW/ARVI 0,66 0,47 0,19 14 0,12
Kapuec/Caries 0,7 0,46 0,23 1,52 0,17
MnockoBanbrycHble ctonbl/Flat — footed feet 0,63 0,48 0,14 1,3 0,14
lMepenombl/Fractures 0,62 0,33 0,28 1,8 0,31
HapyLlueHue cepgeyHoro putMa n NpoBoAUMOCTH
(6nokapa Hoxek nyyka Micca)/Violation of the heart rhythm 0,62 0,46 0,16 1,3 0,18
and conduction (blockage of the legs of the Gis beam)

lpumeyarne: OPBW — ocTpasn pecnvpaTopHasi BUpycHasa nHdekums; APs — akcnoHvpyemas Bbi6opka AeTein OT MaTepel,
He nonyyYaBLWMX BUTaMuH [l B neprof 6epeMeHHOCTY; APH — HeaKCMoHMpyeMas BblbopKa AeTel MaTepy KOTOPbIX NoyYanm

BuTaMuH [; ATp- pasHuua puckos AP3 1 APH.

Note: ARVI—acute respiratory viral infection; ARe is an exposed sample of children from mothers who did not receive vitamin D during
pregnancy; ARn is an unexposed sample of children whose mothers received vitamin D; Atr -the difference between the risks of Are and ARn.

PEDIATRICS
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IIpu narosoruyeckom TeyeHUU poJOB Y MaTepeit
yacTtoTa abcomoTHoro pucka (AP) y aeteit, Mmatepu Ko-
TOPBIX MOTyYasd BUTaMuH [1 Bo BpeMsi GepeMeHHOCTH,
coctas/isit 44 %, Torja Kak y JieTeld, MaTepy KOTOPbIX
He TPUHUMa/T BUTaMuH /] Bo Bpemsi 6epeMeHHOCTH 73 %.

Hwu3kue Macco-pocToBbIe OKa3aTe/d OTMEeUaInch
y AeTeil B ocHOBHOU rpyrtirie y 40 % B rpyrire cpaBHeHUsI
69 %, HeJOCTaTOYHOCTE BUTaMHHA [] y HOBOPOXKIEHHBIX
y 35 % u 66 %, geduut ButamuHa 1y 8 % u 80 %,
HEBpOJIOTHYeCKast cuMrnToMatuka 36 % u 75 %, annep-
ruyeckue 3aboneBanus y 41 % u 65 %, OPBU y 47 %
1 66 %, kapuec y 46 % u 70 %, MI0CKOBaIbI'yCHBIE CTOIBI
y 48 % u 63 %, nepesiomel y 33 % u 62 %, HapyLieHUe
CepJIeuHOro PUTMa U MpoBOAUMOCTH y 46 % 1 62 %.

OueBHHO UTO yacToTa 3ab0/1€BaEMOCTH UMera
MPSIMYI0 KOPPEJSILIMI0 OT BO3JelcTBuUd Jedurura
BuUTaMuHa /| B aHTeHaTtasbHOM reproze AP>> APH.

HackonbKo cyiijeCcTBeHHBIN BK/1a/| BHOCUT JIJaHHBIN
¢akTop pHcka B yBerueHre 3a60/1eBaeMOCTH pPacCum-
TBIBAeTCS MPH MOMOILM aTprOyTHUBHOTO pucka (ATP),
KOTOPbIM XapakTepu3yeT Ty 4aCTb PUCKA Pa3BUTHUS
Oose3HU, KOTOpasi CBsi3aHa C JAHHBIM ()aKTOPOM pHCKa
U 0OBSICHSIETCS UM.

IMo panaeiM ATP, nedunut BuTamuHa /| B aHTe-
HaTaJbHOM [epuo/ie yBe/JUUUBasl [1aToJ0ruyeckoe
TeueHre OepeMeHHOCTU U POZIOB Ha 28 %, HU3KHe
MacCO-pOCTOBbIe I10Ka3areau Ha 29 %, IIpUBOAUIIO
K HeZJOCTaTOYHOCTH BUTaMHHA /| y HOBOPOKJ€HHBIX
Ha 30 %, geduuuTty BuTamMuHa /1 y HOBOPOXKJE€HHBIX
Ha 72 %, BbI3bIBa/I0 HEBPOJIOTUYECKYH) CUMITTOMATHKY
Ha 38 %, a/iepruueckue 3aboneBanus Ha 23 %, OPBU
Ha 19 %, kapuec Ha 23 %, TJIOCKOBa/IbI'yCHBIE CTOTBI
Ha 14 %, HapylleHUe CepleyHOro pUuTMa U IpOBOJU-
MOCTH Ha 16 %.

C nomolibto 0THOCUTeIbHOTO prcka (OP) mox-
HO T10Ka3aThb CUJIy CBSI3U M€Ky BO3[eiCTBYIOLIUM
(hakTOpPOM pHICKa M UCXO/IOM, TO eCTh BO CKOJIBKO pa3
yBeJIMUMBAeTCsl PUCK BO3SHUKHOBEHUS MOCIeCTBUI
Jedunyra BUTaMrHa [l B aHTeHaTa/IbHOM Iepuoze.

[To panHeM OP un OIII, oTCyTCTBUE TTOTYUYEHUS
BUTaMuHa [ B aHTeHaTa/IbHOM I1epUo/ie YBeIMuUBalo
PUCK T1aTO/IOTHUECKOT0 TedeHHst GepeMHHOCTH U POZIOB
B 1,6 u 3,32 pa3a 1o cpaBHEHHUIO C OCHOBHOM T'PYIIION
OlI>1.
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ITo manHeiM OP u OILl, npy 0TCYTCTBUM TOJTyYeHHUs
BUTaMHHa /] B aHTeHaTa/IbHOM [TEPUOJEe YBeJTNUNBasICsI
PHUCK HH3KMX MacCO-POCTOBBIX ITOKa3aresel Ipy po-
>kaernu B 1,72 u 3,34 pa3za 1o cpaBHEHHUIO C OCHOBHOM
rpymmou OLI> 1.

I[To mansbmM OP u OLL, ripy OTCYTCTBHM MOy YeHNS
BUTaMMHa [] B aHTeHaTa/IbHOM TIepHozie YBeTMUMBAJICS PUCK
HeZI0CTaTOYHOCTY BUTaMUHa [l y HOBOpOXK/IeHHbIX B 1,9
1 3,55 pasa 1o CpaBHEeHHIO C OCHOBHOM rpymrion OLII> 1.

[To panHbiM OP u OlII, pu OTCYyTCTBUHU MO-
JlyueHUs BUTaMKHa /[l B aHTeHaTa/JlbHOM Ilepuoze
yBeJIMUMBAJICS PUCK JeduLiTa BUTaMuHa [l y HOBOpo-
XpeHHbIX B 10 1 5,29 pa3a o cpaBHeHHIO C OCHOBHOU
rpynmnoi OII> 1.

ITo manHeiM OP u OI1l, npy 0TCYTCTBUM TOJTyYeHHUs
BUTaMHHa /] B aHTeHaTa IbHOM [TEPUOJEe YBeJTNINBasICsI
PHCK HEBPOJIOTHYECKOW CUMIITOMAaTUKHY B 2 U 48 pas
10 CPaBHEHUIO C 0CHOBHOM rpymmoit O > 1.

ITo ganHeiM OP u OI1I, npy 0TCYTCTBUM TOJTyYeHHUs
BUTaMHHa /] B aHTeHaTa/IbHOM [TEPUOJEe YBeJTNINBasICsI
PUCK aJiyiepruueckux 3aboneBanuii B 1,58 u 2,6 pa3
10 CPaBHEHUIO C 0CHOBHOM rpymmoii O > 1.

ITo manHpiM OP u OI1I, npy 0TCYTCTBUM MOJTyYeHHUs
BUTaMHHa /] B aHTeHaTa bHOM [TEPUOJEe YBeJTNUNBasICsI
puck OPBU B 1,4 1 3,5 pa3 1o CpaBHEHHIO C 0CHOBHOU
rpynnoi OLI>1.

ITo manHeiM OP u OI1l, npy 0TCYTCTBUM TOJTyYeHHUs
BUTaMHHa /] B aHTeHaTa/IbHOM [TEPUOJEe YBeJTNUNBasICsI
pUCK Kapueca B 1,52 u 2,24 pa3 110 CpaBHEHHUIO C OC-
HOBHOU rpynmnoi OII>1.

ITo ganHeiM OP u OI1I, npy 0TCYTCTBUM TOJTyYeHHUs
BUTaMHHa /] B aHTeHaTa/IbHOM [TEPUOJEe YBeJTNUNBasICsI
PUCK TIJIOCKOBaJILI'yCHBIX cTor B 1,3 1 1,8 pa3 no cpas-
HEHUIO C 0OCHOBHO# rpynmoi Ol > 1.

ITo manHeiM OP w1 OI1I, npy 0TCYTCTBUM TOJTyYeHHUs
BUTaMHHa /] B aHTeHaTa bHOM [TEPUOJEe YBeJTNUNBasICsI
pUCK TiepesioMoB B 1,8 1 3,2 pa3 1o CpaBHeHMIO C OC-
HOBHOU rpynmnoi OII>1.

ITo manHeiM OP u OI1l, npy 0TCYTCTBUM TOJTyYeHHUs
BUTaMHHa /] B aHTeHaTa/IbHOM [TEPUOJEe YBeJTNINBasICsI
PHUCK HapylleHUs IPOBOAUMOCTH CepZeyHOro puTMa
B 1,3 u 1,9 pa3 o cpaBHEHHUIO C OCHOBHOMW I'PYIIOMN
onI>1.
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Ta6nuua 5.
Kputepuu oL,eHKM 3HaYMMOCTU pPa3NiMumii UCXOA0B B 3aBUCMMOCTH OT Bo3feicTBUSA (pakTopa pucka
Table 5.
Criteria for assessing the significance of differences in outcomes depending on the impact of the risk factor
MN3yyaeMmblit ahdeKT nonyyeHve BuTaMuHa [l B aHTeHaTanbHOM nepuoge/
The studied effect is obtaining vitamin D in the antenatal period
He6l‘|ar:5lpVIﬂTHbeethaKTOpbl/ KpuTepmii c};ﬁag)i):::sgm
verse factors owy/ | souwy/ Xu-kBagpat/ KpuTepuit ¢/ P
) L Mupcona (C)/
OR SOR Chi-square Criterion ¢ N
criterion Pearson Conjugacy
coefficient (C)
I'IaTonorlflquKoe TeueHue 6epeMEHH'OCT‘I/I, popos/ 332 027 20,38 028 0,27
Pathological course of pregnancy, childbirth
Huskune Macco-poCToBbIe NMokasaTen npu poxzaeHun/ 334 0,28 19 027 0,26
Low mass-growth indicators at birth
H_enoc;TaTqup(_:Tb BUATaMUHA [y HOBOPOXAEHHbIX/ 3,55 0,32 158 0,25 0,34
Vitamin D deficiency in newborns
)J,_ed)M!.lMT BUTAMUHA ,El, Y HOBOPOXAEHHbIX/ 48 46 1138 0,67 0,56
Vitamin D deficiency in newborns
HeBponoqueCKaﬂ cumnTomaruka/ 529 0,28 372 0,38 0,36
Neurological symptoms
Anneprm‘feCKme 3aboneBaHus/ 26 03 10,6 02 02
Allergic diseases
OPBW/ARVI 35 0,27 8,7 0,18 0,18
Kapuec/Caries 2,24 0,36 14 0,24 0,23
MnockoBanbrycHble ctonbl/Flat — footed feet 1,8 0,3 39 0,12 0,12
Mepenombi/Fractures 32 04 6,6 0,16 0,16
HapyLieHne cepaeyHoro putma v NPOBOAUMOCTH
(6nokapa Hoxek nyuka icca)/
Violation of the heart rhythm and conduction (blockage 1.9 0,35 35 01 01
of the legs of the Gis beam)

lpumeyanme: OPBW — ocTpas pecnupaTopHast BUpycHasa nHdekums; OLL — oTHOLLEeHME LWaHCOoB.

Note: ARVI — acute respiratory viral infection; OR — odds ratio.

BbiBOAbI

OTcyTCcTBHe TIpHeMOM MaTepbio B Tiepuo/, Gepe-
MEHHOCTH BUTaMKHa [l cocTaB/sieT BBICOKUI PUCK
MIaTOJIOTUYEeCKOTO TeueHus: 6epeMeHHOCTH U POZIOB,
HU3KHE MacCO-pOCTOBBIe [T0KAa3aTe/n IIPU POXKIEeHUH,
BbI3bIBAIOT HEJOCTAaTOUHOCTh U Ale(ULUT BUTAMUHA
[ y HOBOpPOXX/[|eHHBIX, YBEJIMUMBAIOT YaCTOTY HEBPO-
jJoruyecux HapyweHui, OPBU u annepruueckux
3aboneBaHuii, Kapueca, repejoMOB, HapylIeHUs
CepAeyHoro puTMa U NpoBOAUMOCTH, IJI0CKOBAb-
T'YCHBIX CTOII.

Hedurut BUuTamuHa /] B mepuoj recralyuu siB-
nsieTcst paKTOPOM pUCKa Pa3BUTHS HEJOCTaTOYHOCTH
BUTaMuHa /] ¥ BUTaMuH-/I-1e(pULIMTHBIX COCTOSHUN
cocrassisin 66 % u 80 %.

PEDIATRICS

Hedunur BuTamyHa [l B aHTeHaTa/IbHOM MepUozie
VIMeeT OT/ja/IeHHble MOC/e/CTBYsI, COCTABJISISI BbICOKYIO
YaCTOTY a//IePrudeCKUX U MHMEKIMOHHBIX 3a00/1eBaHuiA
B 1epBble 3 rojja XKU3HH y AeTeld, YTo TOBOPUT 00 3Ha-
YMMOW PO/ BUTaMMHa /] B CTaHOB/IEHWH UMMYHHOM
CHCTeMbl, HeO/IaronpHUsATHBIM BMSIHUMA Ha KOCTHYIO
CUCTEMY.

AnpobypoBaHHBIM HaMU CTaTUCTUYECKUN U Ma-
TeMaTU4YeCKU MeTOo/, pacueTa MPOrHOCTUYECKOM 3Ha-
yMMOCTH (HaKTOPOB pHCKa obecrieurBaeT TOYHOCTh
MPOTrHO3a BO3MOXXHOTO Pa3BUTHUS MOC/IEeCTBUN BHU-
TaMUH-/]-eGULMTHBIX COCTOSIHUM Yy JleTeil paHHero
BO3pacTa, YTO MO3BOJIsIeT ONTUMHU3UPOBATh MPOQU-
JIAKTUYeCKYO0 TTIOMOIIb OepeMeHHBIM U JIeTSIM PaHHeTo
BO3pacTa C Mo3ulIMi 1epCcoHM(GUIIMPOBAHHOTO TIOAX0/a.
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OPUT'MHAJIBHOE UCCJIELOBAHUNE
ORIGINAL RESEARCH

lNMporHo3upoBaHue u npopunakTuKa xxenesonePuULUTHbIX
COCTOSIHUM y AeTen

JI.A. Unpenko' ', C.B. bornanosal |g, A.H.T'ypees' ', C./.J/Ia3apeBa’' ~,
I''A. Cemammua' —, E.B. O6esnbuak’ —, /I.A.ITonomapen® ', FO.FO. UenypHas?

! Poccubickuli HalJUOHAJIBHBIN MCC/Ie/10BaTeIbCKUI MeIULIMHCKUN yHUBepcuTeT umenn H.U. ITuporoga,
2. Mockea, Pocculickas ®edepayus
Topojckasi KiuHUYeckKasi 6onbHuia uMeHn B.B. Bunorpagosa, @umman Ne 1, PoaubHeii 10M,
2. Mockea, Pocculickas ®edepayus
<1 2891 photina@mail.ru

AHHOTanMA. AKTYaJbHOCTB BOITPOCOB JKesle30/e(ULUTHBIX COCTOSTHHI 06y C/IOB/IeHa BEICOKOM YaCTOTOM U TeHJeHIer
K HEYKJIOHHOMY POCTY, B/IHsIsI HA KaueCTBO yKM3HH HaceseHusl. [ pyTimy BBICOKOTO PHCKa Pa3BUTHS yKemne307eULIUTHBIX COCTOSIHAN
COCTaBISAIOT OepeMeHHbIe, KOPMSIIIYe JKeHIUHbI U JeTH paHHero Bo3pacta. Cpeay GepeMeHHBIX JKeHILUH BBIsB/IeHa MpsiMast
KoppesisiLus JeduLirTa JKeJie3a Ha pAHHHMX CPOKax TecTalliy W MaToJIOrMYecKoro TeueHusi bepeMeHHOCTH U POJIOB, 6osiee HI3KKX
TIoKasaresied pr31rdIeCcKoro, ICMXOMOTOPHOTO pa3BUTHs AeTeld. Mamepuanbl u MemooOsbl. IIpoBejeHO IPOCTIEKTMBHOE KOTOPTHOE
uccrenoBanye 248 map «Matb—pebeHOK». BepeMeHHbIe, KOPMSILHe >KeHIIWHbI: OCHOBHAs TPYIITIa — >KeHIIWHBI, TI0/TyYaBILre
TIpernaparsl >keJjie3a Mpy MOCTaHOBKY Ha yueT — 106 uesioBek, IpyImra CpaBHeHUs, — He MOo/Ty4daBllve Nperaparsl xkeje3a — 142.
KpuTepun BK/IFOUEHHST: OTCYTCTBHE 000CTPEHHUsST XPOHUUECKOH MaTOJIOTHH, aliepruueckux peakuui, natonoruu JKKT, unoek-
LIMOHHBIX 3ab0sieBaHni. JKeHIIMHBI ObLM 00C/Ie/[0BaHEI B KOHIIe 3 TPUMeCTpa U TI0C/iepojoBoM TNieproge. KaramHecTHueckoe
HabsroieHre IPOBOAMIIOCE 3a 248 eTbMH, POXKJeHHBIMHA OepeMeHHBIMU >KeHIIMHaMu. Bce ety Habmogamuch ¢ uHOpMHU-
POBAHHOTO COTIIacusi poAuTeseli. [InTelbHOCTE HabMIOIeH)s COCTaBmIa [0 rofia. Belii BeifieeHb! 1eTH OCHOBHOM TPYTIITBI
(106), u rpymmbl cpaBHeHwust (142). [leTr 0OCHOBHOM IPYTIITEI HA €CTeCTBEHHOM BCKapM/MBaHUY (98) GbUIH pa3jesnieHbl Ha /[Be
nozrpymmbl. [lepeast mogrpymmna 47 aeteit MaTepy KOTOPBIX TIPY JIAaKTALMH MOJTyYaIy Nperaparkl >kesie3a, Bropast oArpyrmna — 51
pebeHOK, MaTepy KOTOPBIX He MOJTyJasty JOTaLMIo JKeJie3a. Bblia poBe/ieHa oLieHKa COMaTHUeCKOro CTaTyca, O0LIeK/ITHHITYe CKoe
obcnieioBanue. Pe3yabmambl u 0b6cysxicdeHue. Ha ocHOBaHMY TOYYeHHBIX JAHHBIX C TIOMOIIBIO CTaTUCTUYECKOTO MeTo/a
aHa/M3a yCTaHOB/IEHO, UTO Ae(UIIUT )Kejle3a B aHTeHaTaIbHOM TIepHro/ie J0CTOBEPHO YBeIWYKBa/l YaCTOTY MTPeXJeBpeMeHHbIX
POJIOB, BbI3bIBa Je(UIUT MacChl IPH POXKIEHHH, 33/1ep)KKy BHYTPUYTPOOHOTO pa3BUTHS TI0/1A, TIPUBOJWI K BEICOKOM 4acToTe
BUPYCHBIX HH(eKIWI y 6epeMeHHBIX. Y HOBOPOXK/EHHBIX OT MaTepel, He MOMyYaBILMX TIPerapar >Keje3a, OTMedanach BbICOKast
YyacToTa JIaTeHTHOro Jeduimra xxesnesa (JI1)K) u xenesopeduiurHoi anemyu (OKJA). HoBOpoykieHHBIM U3 TPYTIITHI CPaBHEHMUS
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T0 pe3y/ibTaTam J1abopaTopHOM JuarHOCTHKH Obiia ipoBeseHa Tepanws JIIDK v XK/TA, ofHako 10 6 MecsLieB COXpaHsUTHCh Ooiee
HU3KYe [MOKa3aTe/v (pU3ndeckoro pa3BUTHs U HepBHO-TICUxudeckoro pa3sutvs (HITP). B mocTHaTaI-HOM TiepHojie OTMedasach
TIpsIMasi KOPPeJISs MeXXTy TIPO(HIaKTHYUe CKUM TPHEMOM ITpeTiapaToB >KeJie3a KOPMSIIel MaTephbio ¥ BOSHUKHOBEHHEM JIaTeHT-
Horo AeduimTa >kere3a U KA y pebeHka. Bbigodbl. IToyueHHbIe JaHHBIE TTO3BOJISIFOT TOBOPUTD O BHICOKOH 3(deKTUBHOCTH
npoduIaKTHUeCKOro NpreMa MpernapaToB >keJie3a bepeMeHHOH 1 KOPMSIIIeH )KeHIIIMHOM, /151 CHYDKEHHS PUCKA MaToI0rHyeCKOro
TeueHHs1 bepeMEeHHOCTH U PO/IOB, B/IUsAs Ha MoKa3arteu (usuueckoro, HITP HOBOPOXXIEHHOr0 U rpyfHOro pebeHka. Jlaxke rpu
CBOEBPEMEHHOM YCTPaHeHHH JKesle3ofedULrTa y HOBOPOXXEHHOTO, 3aZiepkKa ¢r3ndeckoro 1 HIIP otmeuaeTcs 10 6 Mecsires.
[TpoBeeHHbINM aHAIM3 BIUAHUS AedUIUTa XKeJie3a y 6epeMeHHON U KOPMSLIeH MaTepy Ha TeUeHHe aHTeHaTaIbHOTO MepUo/a,
PO/IOB U COCTOSIHUS 3[J0POBbsI peOeHKa JUKTYeT He0OX0AUMOCTb MPOGUIAKTHKY C TTO3UIL[HK 1epCOHUBUIIMPOBAHHOTO MOAX0/a.
KiroueBblie cjioBa: [eDULIUT XKeJie3a, recTaliys, aHTeHaTalbHbIN TIepuojl, bepeMeHHbIe >KeHIIMHbI, aHTeHaTa bHast
NpOQUIAKTHKA, >Keyie30eUIIUTHAs aHEeMUS, IeTH, HOBOPOXX/IEHHbIE, TaToI0THsi 0epeMeHHOCTH, TPYJHOe BCKapMJIMBaHHe

HNudopmanus o puHaHCHpOBaHUH. ABTODHI 3asB/ISIOT 00 OTCYTCTBUM BHEIIHEro (MHAHCUPOBAHUS.

Bxkuap aBTopoB. JI.U. Mnbenko, C.B. Bornadora, A.H. I'ypees, C.1. Jla3apeBa, I'.A. Cemarna, E.B. O6enbuak, [.A. IToHOMapes,
FO.}O. UenypHas — au3aiiH ucciefoBaHusi, cOop U 06paboTka Matepuasa, 0630p 1o Teme MyO/IHKALY, HAaMCaHHe PaboTHl,
OKOHYATe/IbHOE YTBEP>KEHUe BePCHH [ijis MyOinKalyu. Bee aBTOpPbI BHECTH CYIIeCTBEHHbBIN BKJIa/| B Pa3pabOTKy KOHIIEIIUH,
TIPOBe/IeHHe UCC/Ie[JOBAHMS U TIO[TOTOBKY CTaThU, IPOWIX U 0A00pU/IN (UHAIBHYIO BEPCHUIO Mepe yOnuKarye.

HNudopmanys o KOHQINKTe HHTEPeCcoB. ABTOPHI 3asIB/ISTIOT 00 OTCYTCTBUM KOH(IMKTA MHTEPECOB.

JTHueckoe yrBepxkaeHue. VcciejoBadre MPOBOUIOCH B COOTBETCTBUM C pellleHreM JTHUYeCKOro KomuTeTa ['opoackoi
K/IMHUYeCKOl 6onbHULIbI uMeHu B.B. Bunorpasiosa, . Mockea, Poccusi.

Bnaronapﬂocnl — HeIIpuMeHKnMO.

HNHdopMupoBaHHoe coOrjiacHe Ha My0/IMKALUI0. Y BCeX MALMEHTOB ObLIO MOyueHo J06POBOIbHOE HHPOPMUPOBAHHOE
corviacyie Ha yyacTye B UCC/IeIOBaHUU COTVIACHO XeJTbCUHKCKOM JleK/apaliui BcemupHol MeauiinHCKoM accormatmu (WMA
Declaration of Helsinki — Ethical Principles for Medical Research Involving Human Subjects, 2013), 06paboTky 1 my0/HKaruio
[epCOHAJIbHBIX JaHHBIX.

ITocrynuna 11.03.2023. ITpunsTa 17.04.2023.
Jins yuTupoBanusn: VMiavenko JI.U., BoedaHnosa C.B., T'ypeeg A.H., Jlazapeea C.U., Cemawuna I'.A., Obenbuak E.B.,
Honomapes /].A., UenypHas FO.FO. IIporHosupoBaHue 1 npoduIakTHKa >Kese304eULMTHBIX COCTOSIHUN Y ieTel // BecTHUK

Poccuiickoro yuuBepcuTeta Apy»x0bl HapozgoB. Cepusi: Meauuuna. 2023. T. 27. No 2. C. 218—227. doi: 10.22363/2313-0245-
2023-27-2-218-227

Iron deficiency conditions prediction and prevention in children

LydiaI. Ilyenko' ', Svetlana V. Bogdanova' g’ Aleksey N. Gureev! ', Svetlanal. Lazareva' —,

Galina A. Semashina' ', Elena V. Obelchak®? =, Dmitry A. Ponomarev? ~, Julia Y. Chepurnaya’

'Pirogov Russian National Research Medical University, Moscow, Russian Federation
2 City Clinical Hospital named after V. V. Vinogradov, Branch No. 1 Maternity Hospital, Moscow, Russian Federation
<1 2891photina@mail.ru

Abstract. The relevance of iron deficiency issues is due to the high frequency and tendency to steady growth, affecting the
quality of life of the population. Pregnant, lactating women and young children are at high risk of developing iron deficiency
conditions. Among pregnant women, a direct correlation was found between iron deficiency in the early stages of gestation

PEDIATRICS 219


https://orcid.org/0000-0001-8375-4569
https://orcid.org/0000-0003-4808-8788
mailto:2891photina%40mail.ru?subject=%D0%91%D0%BE%D0%B3%D0%B4%D0%B0%D0%BD%D0%BE%D0%B2%D0%B0%20%D0%A1%D0%B2%D0%B5%D1%82%D0%BB%D0%B0%D0%BD%D0%B0%20%D0%92%D0%BB%D0%B0%D0%B4%D0%B8%D0%BC%D0%B8%D1%80%D0%BE%D0%B2%D0%BD%D0%B0
https://orcid.org/0009-0005-4515-6185
https://orcid.org/0009-0006-4437-7100
https://orcid.org/0009-0008-8352-3793
https://orcid.org/0009-0006-1555-7858
https://orcid.org/0009-0006-6588-9025
https://orcid.org/0009-0002-1971-7426
mailto:2891photina%40mail.ru?subject=%D0%91%D0%BE%D0%B3%D0%B4%D0%B0%D0%BD%D0%BE%D0%B2%D0%B0%20%D0%A1%D0%B2%D0%B5%D1%82%D0%BB%D0%B0%D0%BD%D0%B0%20%D0%92%D0%BB%D0%B0%D0%B4%D0%B8%D0%BC%D0%B8%D1%80%D0%BE%D0%B2%D0%BD%D0%B0

Hnvenxo JI.V. u 0p. Bectaux PYTH. Cepus: Meguumna. 2023. T. 27. Ne 2. C. 218—227

and the pathological course of pregnancy and childbirth, lower indicators of physical, psychomotor development of children.
Materials and methods. A prospective cohort study of 248 mother—child pairs was conducted. Pregnant, lactating women: the
main group-women who received iron preparations during registration-106 persons, the comparison group-those who did not
receive iron preparations-142. Inclusion criteria: absence of exacerbation of chronic pathology, allergic reactions, gastrointestinal
pathology, infectious diseases. The women were examined at the end of the 3rd trimester and the postpartum period. Catamnestic
observation was carried out for 248 children born to pregnant women. All children were observed with the informed consent of
their parents. The duration of observation was up to a year. The children of the main group (106) and the comparison group (142)
were singled out. Children of the main group on natural feeding (98) were divided into two subgroups. The first subgroup —
47 children whose mothers received iron preparations during lactation, the second subgroup — 51 children whose mothers did
not receive iron subsidies. An assessment of the somatic status, a general clinical examination was carried out. Results and
Discussion.Based on the data obtained using the statistical method of analysis, it was found that iron deficiency in the antenatal
period significantly increased the frequency of premature birth, caused a deficiency of birth weight, heart disease, and led to
a high frequency of viral infections in pregnant women. In newborns, from mothers who did not receive the iron preparation,
a high frequency of latent iron deficiency (LID) and iron deficiency anemia (IDA) was noted. Newborns from the comparison
group, according to the results of laboratory diagnostics, were treated with LID and IDA, however, lower indicators of physical
development, NPR remained until 6 months. In the postnatal period, there was a direct correlation between the prophylactic
intake of iron preparations by a nursing mother and the occurrence of latent iron deficiency and IDA in a child. Conclusion.
The data obtained allow us to speak about the high effectiveness of preventive iron supplementation by a pregnant and lactating
woman, to reduce the risk of pathological pregnancy and childbirth, affecting the indicators of physical and neuropsychic
development (NPD) of a newborn and an infant. Even with the timely elimination of iron deficiency in a newborn, the delay in
physical and NPR is noted up to 6 months. The analysis of the effect of iron deficiency in pregnant and nursing mothers on the
course of the antenatal period, childbirth and the state of the child’s health dictates the need for prevention from the standpoint
of a personalized approach.

Key words: iron deficiency, gestation, antenatal period, pregnant women, antenatal prevention, iron deficiency anemia,
children, newborns, pregnancy pathology, breastfeeding
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BeepneHue

IMTo ganueiMm BO3, xene3oeduniutHas aHe-
must (JKJA) u nareHTHbIN gepuuT kenesa (JIIXK)
3aHMMAIOT Belylilee MeCTo B CTPYKTYpe 3a00/1eBaeMOCTH
CHCTeMBI KDOBETBOPeHUs1, cOCTaB/iAs OT 25 f0 50 %.
B 2021 rogy Mun3zapaBom Poccuu ObIi yTBEP>KJeHBI
K/IMHUUeCcKue pekoMeHaluu «KemnesozaedbuuurHas
aHeMusi», rJe ObUTM OTPa’keHbI ITUOJIOTHS, K/lacCUpu-
Kauus, guddepeHLanbHas JUarHOCTUKA, alTOPUTM
o0ciej0BaHMs TIALIMEHTOB C JIATEHTHBIM e PULIUTOM
xene3a, KA v ipoduiakTiueckre acrekTbl. bro-
JIorrvuecKasi LIeHHOCTb JKejle3a CBsI3aHa C yuyacTueM
B [IpoLjeccax JblXaHusl, KpOBeTBOPEHHUsl, UMMYHHbIX
1 OKHCJIUTETbHO-BOCCTAaHOBUTE/IbHBIX PeaKLIUsX.

JKene3opeduuUTHas aHeMUs XapaKTepU3yeTcst
CHIDKEHHEM COJlepyKaHUs JKese3a B CbIBOPOTKe KPOBH,
KOCTHOM MO3re Y TKaHEeBBbIX JIeTl0, UTO [PUBOAMUT K Ha-
py1ieHur0 06pa3oBaHusi reMoro0rHa U SPUTPOLIUTOB
¥ Tpo(hrueCcKUM HapylleHusIM B TKaHsx [1]. I7is1 aTeHT-
HOTO Zie(pULIUTA JKejle3a XapaKTepPHO UCTOLLeHHe JIero
Kerie3a Mpu HeM3MeHeHHOM ypOBHe remMoryioouHa [1].

Bricokast yacTtoTa pacripoCTpaHeHHOCTH NPUXO0-
JUTCsi Ha 6epeMeHHBIX ¥ KOPMSILLUX JKeHIIWH U [ieTeit
paHHero BO3pacTa, UTo CBSI3aHO C yBeMueHreM NoTped-
HOCTH B IaHHOM MUKpo3/ieMeHTe [2]. HepocTaTouHoe
JleTIOHMPOBAaHUeE JKejle3a B aHTeHaTa/IbHOM [epuoze
B/IUsIeT Ha TeyeHHe GepeMeHHOCTH, yBeJTUurBasi ya-
CTOTY TIPeK[eBPEMEHHBIX POJIOB, BbI3bIBAS 3a/J€PXKKY
BHYTPUYTPOOHOTO pa3BUTHSI, BO BPeMsI POZIOB YBeJIH-
YMBAETCSl PUCK KPOBOTEUEHHUH U C/1ab0CTH POIOBOM
JleATeJIbHOCTH, B IIOCTHATAa/IbHOM Ileprojie y AeTeu
oTMeuaroTcst Horee HU3KKMeE MOKa3aTenu (GrU3ndeckoro
Y TICUXOMOTOPHOTO pa3BuTHs [3].

B niepuop nangemun COVID 19 MHOrOUMC/IeHHBIE
MHPOBBIE [laHHbIe TI0Ka3aau, 4To Je@UiuT xenesa
OKa3bIBaeT OIpeJieJIeHHOe BIMSIHHAE Ha T'yMOpAasbHOe,
K/IeTOYHOe 1 Hecrelju(pryeckuie 3BeHbsi UIMMYHUTETA,
YTO UrpaeT Ba’KHYIO PO/Ib B OTBETHOW peaklM Ha Ma-
ToreH [4].

BocnonHenue feduiiita MUKpOHYTPUEHTOB, pa-
[[MOHa/IbHOe MTUTaHre GepeMeHHOM U JTaKTUPYIoIei
JKEHLL[UHBI, eCTECTBEHHOE BCKapMJIMBaHUe ()OPMUPYET
¢u3mooryecKrie 0CHOBBI 310pOBbs pebeHKa. BrisiBrie-
Ha npsiMasi KoppesisiLys Ae@ULiiTa MUKPOHYTPUEHTOB
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y 6epeMeHHbIX U KOPMSILUX >KeHI[UH U BBICOKOMH
YaCTOTOH OC/I0)KHEHWH OepeMeHHOCTH U poJoB [5].

Bo Bpemsi 6epeMeHHOCTH OTMeUaeTCsi TeH/eHLHs
K HEYKJIOHHOMY POCTy TIOTPeOHOCTH B >KeJie3e, CO-
CTaBJisAd OT 1MI/CYT. B TIEPBOM TPUMECTpE 10 5 MI/CyT
B TpeTbeM TpumecTpe [6-8].

Knunuueckue nposiBieHus feduiura xxemnesa
y GepeMeHHBIX XapaKTepU3yITCsS aHeMuueCKUM
Y CU/lepolleHnYeCcKUM cuHzpoMaMu. K riposisieHusm
aHeMHUYeCKOro CHH/POMa, BbI3bIBAOIM TKaHEBYIO
TMITIOKCHI0, OTHOCUTCS: TOJIOBOKPY’>KEeHUsI, aCTeHMUS,
0OMOpOUHbIe COCTOSTHUS, O/1eTHOCTh KOXKU U CJTU3UCTHIX,
TaxyKap/us, OfbILIKa Ipy pusnueckoil Harpyske. s
CHJZlepOreHNUeCKOr0 CMHAPOMA XapaKTepHO M3Bpa-
IIeHe BKyca, 000HsHUS, AeGULUT MHOTII00MHA, UTO
BbI3bIBAET MOBBILLIEHHYI0 YTOM/ISIEMOCTb U MBILLIEYHYIO
c1aboCTh, apTepuanbHy0 TMIIOTOHUIO, IOMKOCTD BO-
JIOC, HOT'TEM, CyXOCThb KOJKHBIX ITOKPOBOB, NaPOJJOHTO3,
Kapuec, nopaxxenue JKKT, cyiencTBue HapylleHUs: CUH-
Te3a KoJylareHa KJIMHUYeCKH TIPOSIBIISIETCS TOJTyObIMHU
cknepamu [9].

[TpeArnockIIKY AJ1s1 pa3BUTHSI aHEMUH y OepeMeH-
HbIX KEHILVH CBSI3aHblI C (eTorIaleHTapHbIM KOMILIeK-
COM M IlepepacripefiesieHueM sKejie3a AJ1s T04a, YTo
TIPUBOJUT K CHVJKEHUIO ero COZlepyKaHusl B ChIBOPOTKE
KPOBH, KOCTHOM MO3re U fiernio. TeueHye poZiOB 4acTo
COTIPOBOJK/IaeTCsI KPOBOIIOTepeHd, UTo HeO/1arornpusiTHO
B/IMsIET Ha ypOBeHb remornobuHa. B nepuog rpyaHoro
BCKapMJ/IMBAaHKsI OTMeUaeTCsl yBenueHue oTpeOHoCTH
B JKeJie3e, UTO AUKTyeT HeOOXOJUMOCTh B KOPPEeKLH
MUKPO- U MAKPOHYTPHUEHTHOI'O CTaTyca KOpMsilen
MarepH.

Lensb: onTrMuU3aLys MOMOLLM ZIeTCKOMY HaceJie-
HUIO C MO3WLIUM NTepCOHU(PULIMPOBAHHOTO MOAXO0Aa
C HUCI0/Ib30BaHKeM KOMIIeKCa CTaTUCTUYeCKUX U Ma-
TeMaTU4YeCKUX MeTOJ0B aHa/Iu3a.

MaTepMaHbI n MeToabl

Hacrostiriee vcciejoBaHue G110 BBINOHEHO B [o-
PO/ICKOM K/TMHUUEeCKOW OosbHULIe uMeHu B.B. BuHo-
rpazgosa [enapramenTa 3paBooxpaHeHus ropoga Mo-
ckBbI» ®unuran Ne 1, PogunbHbiii gom. VcciieoBaHye
TPOBOAWIOCH B COOTBETCTBUY C PellleHHeM 3TUUYECKOTO
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komuteta ['opofickoit KTMHIUeCKoW 60MbHULIBEI IMeH!
B.B. Bunorpazosa, 1. Mockaa.

Y Bcex MaLeHToK ObIIO MoMy4YeHo J0OpoBOIBEHOE
MH(pOPMHPOBAHHOE COIVIaCHe Ha y4acTHe B UCC/e/loBa-
HUMU COIVIaCHO XeIbCUHKCKOM JleKnapauyu BcemMupHon
MeauHCKoM accoraruu (WMA Declaration of
Helsinki — Ethical Principles for Medical Research
Involving Human Subjects, 2013), 06paboTKy u 1my-
O/IMKaLMIO TIePCOHANBHBIX IaHHBIX.

[1pu nomo1y KoMIyiekca CTaTUCTUUeCKUX U Ma-
TeMaTH4yeCKHUX MeTOZI0B aHasM3a Obla pa3paboraH
repCcoOHU(ULIMPOBAHHbIN MOAX0J, AJ/1s1 ONTUMH3aLUN
TOMOLLY [1eTCKOMY HacCeJIeHUI0 HauuHasi C aHTeHa-
TaJbHOT0 Meproja.

b u3yuensl 248 nap «Matb—pebeHoK». OCHOB-
HYI0 rpymity coctaBumi 106 6epeMeHHBIX, TTOTyYaroIuX
Tperiapar keje3a C MOMeHTa II0CTaHOBKH Ha yueT 60 Mr.
(dymapara >xene3a (pekomengaimu BO3). B rpymimy
CpaBHEHWs BOIIN 142 >KeHIIWHBI, 1107 aMOy/IaTOPHbIM
HaO/MIo[eHueM.

KpuTepuu orjeHKH pe3y/bTaToB UCCIeL0Ba-
HUSI: KTUHUYeCcKoe obOciemoBaHue, 1abopaTopHO-
VHCTPyMeHTa/IbHasl IMarHOCTUKA, MaTeMaTUKO-CTaTh-
CTUYECKHE METO/bL.

Cratuctryeckasi o6paboTka akrruueckoro ma-
TepuaJsa BbINIOJIHEHA C IPUMEeHeHHeM MMPOorpaMmMbl

Microsoft excel 2007, mpu MoMo1LU TTaKeTOB TIPHU-
K/IaZHbIX iporpamm StatSoft Statistica 12.0 [10, 11].
[17151 OLIeHKH CTaTUCTHUUeCKOW 3HAaUMMOCTU pa3nuuui
JIByX WM HECKOJIbKUX OTHOCHUTE/bHBIX MOKa3aTesnen
(uacToT, Joneit) ucrnosb30Bascs Kpurepui x* ITupcoHa.
[laHHbIe B rpymnmax pacLieHUBaIMCh KaK CTaTUCTUYECKU
3HauMMeble T1pH p < 0,05 UIU CTaTUCTUYECKH BBICOKO
3HaumMble ripu p <0,01.

[Tpu oLjeHKe cTerneHU BIUsHUSA (PaKTOPOB pUCKa
HaMU KCM0/Ib30BA/IUCh CTaTUCTUUECKUE U MaTeMa-
THYecKue rnpreMsl. [1o TabnuiiaM conpspkeHHOCTH
OBV TIPOM3BE/IeHbI pacueThbl HauboIee 3HaUMMBIX
(hakTOpOB prCKa B aHTeHaTaJbHOM U MO0CTHATaIbHOM
niepriozie. ITpoBoausics pacuet abcomoTHOro prcka (AP).
st aToro BCe Habmoaemble 1eTy ObUTH pa3zieneHsbl
B 3aBUCHMOCTH OT Ha/IMUMsl WK OTCYTCTBUSA (haKTopa
puCKa (9KCTIOHUpyeMast BBIOOpKa 1 HeIKCTIOHUpyeMast
BbIOOpKA) Ha 2 OCHOBHBIE TPYIIITBL

BepemeHHble ObUTH 06C/I€10BaHBI B KOHL|E 3 TPU-
MeCTpa U MoC/Iepo/IOBOM Tepuo/ie, poBezieH cOop
aHaMHe3a, TeUeHHsl aHTeHaTaIbHOTO 1 [T0CTHATaIbHOTO
reprozia C OL|eHKOM (DAKTOPOB PUCKA, PAH)XKMPOBAHUEM,
OLleHKa MUKPOHYTPUEHTHOIO CTaTyca o obecrieueH-
HOCTH >Kejie30M, KOppeJisiliusi 0COOeHHOCTH TeueHUst
GepeMeHHOCTH U POZIOB Y MaTepeii U COCTOSIHHE 37]0-
POBbsI HOBOPOKZIEHHBIX (Tabmuiia 1).

Ta6nunya 1.
TeyeHue aHTEHaTaNbHOrO U NOCTHAaTaNbHOIO Nepuoaa
Table 1.
The course of the antenatal and postnatal period
OcHoBHas rpynna n=106 | [pynna cpaBHeHua n=142
OCO6EHHOCTY TeUeHNs 6epeMEeHHOCTM 1 POfOB, HEOHATabHOTO nepuopa/ Main group n=106 Comparison group n=142
Features of the course of pregnancy and childbirth, the neonatal period
Aéc. % Aéc. %
BupycHble nHdekuun y 6epeMeHHbix/Viral infections in pregnant women 16* 15 67 47
MpexxgeBpeMeHHble pogbl/Premature birth 8 7 14 10
Cna6ocTb popoBoi featenbHocT/Weakness of labor activity 10 9 23 16
KpoBoTeueHus/Bleeding 2 1 7 5
lMnoranaktus/Hypogalactia 19* 18 43 30
3BYP/IGR 5% 4 22 16
HeBponorunyeckas cumnTomMatuka y rpyaHbix geteii/Neurological symptoms in g 7 14 10
infants
[OedunumT macco-pocToBbix nokasateneit/Deficit of mass-growth indicators 16* 15 33 23
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OKoHYaHue Tabn. 1

OcHoBHas rpynna n=106 | pynna cpaBHeHus n=142
OCOBeHHOCTY TeYeHUst 6epeMeHHOCTM 1 POAIOB, HEOHATabHOro nepuoaa/ Main group n=106 Comparison group n=142
Features of the course of pregnancy and childbirth, the neonatal period
A6eC. % A6eC. %
MopdodyHKkLuMoHanbHas HespenocTb (MOH)/Morphofunctional immaturity 6 5 11 8
HepocTaTouyHoOCTb Xenesa y HoBopoXxaeHHbIx/Iron deficiency in newborns 17* 16 132 92
Oucnencus HoBopoXxaeHHbIx/Dyspepsia of newborns 16* 15 45 32
Bonbluas noTepsa Macchbl Tena y HOBOpPOXXAeHHbIx/Large body weight loss in g 8 30 21
newborns
OTcpoueHHast anuTenu3auus nynoyHoii/ paHku/Delayed epithelialization of the 7 6 21 15
umbilical wound

[pumeyarne: 3BYP — 3aep>kka BHYTPUYTPOBHOrO pa3BuTUS; *kpuTepuii X2 MNMpcoHa, pasnnuns goctosepHbl npu P < 0,05.

Note: IGR — intrauterine growth retardation; *Pearson’s criterion x2, the differences are significant at P <0.05

B 7iByX rpymnnax NnpoBOAW/IA aHa/Iu3 yPOBHSI ChIBO-
potounoro xese3za OXKCC, TpaHcdeppriHa, heppyuTHHA.
JleTy OT )KeHIMH OCHOBHOMW TPYIIIbI HA €CTeCTBEHHOM
BCKapM/IMBaHUMH OBbL/IM pa3ziesieHbl Ha 2 TIOATPYTIIbIL:
B [IepPBOM MO/PYyIIe KOPMsILe KeHIUHbI [10Ty4ain
rpernapar >kejie3a, BO BTOPOI MOATPYIINe >KeHILWHbI
He T0JIyyYasu Tperapar xene3a. B 3 u 5 mecses
(mo BBesleHMsI MPUKOPMa) Oblyia TIPOBe/ieHa OIjeHKa
aHanv3a ypOBHSI CbIBOPOTOUHOrO ejne3za OXKCC,
TpaHc(eppuHa, (heppyUTHHA Y JeTel.

Y neTeii Gbl1a poBe/ieHa oLjeHKa pr3MIecKoro pas-
Butusi (PP), HepBHO-TIcuxHueckoro passutus (HIIP).

Pe3ynbraTtbl M 06Cy)XAeHMe

Ha ocHoBaHuu nosiyueHHbIX JaHHbBIX C TIOMOLbIO
CTaTUCTHUYECKOTO MeTo/la aHa/u3a AeULIUT >Kesie3a
B aHTeHaTa/JIbHOM I1epuoje JOCTOBEPHO YBeTUUUBal
YaCcTOTy TpeX/ieBPeMeHHBIX POZIOB, BbI3bIBAJ Je(DULIAT
Maccel 1ipu poxaennyd, M@H, 3BYP, npuBoau K BbI-
COKOM YacToTe BUPYCHBIX MH(EKIHMI y GepeMeHHbIX
>KeHII[UH. TedeHVe PO/IOB Y JKeHIIUH C JeUIuTOM
)Kere3a COMpPOBOXK/AI0Ch BBICOKOW UaCTOTOM KPOBOT-
eueHHi ¥ c/1ab0CTBIO0 POZIOBOM [IeSITeTBHOCTH.

PEDIATRICS

Y HOBOPOX/IeHHBIX JleTel OT XKeHIIWH W3 TPYIIIbI
CpaBHeHHs1 OTMedasiach O0sIbILast MOTepst MacChl, TUC-
Tercysi, HeZloCTaTOYHOCTh JKesle3a (puc. 2).

AOGCOMOTHBIN PUCK — /107151 OOMBHBIX OT 00Be-
Ma rpyrmrsl. PaccunThiBaeTcs /1Jist 95KCIIOHUPYEMBIX
Y HE3KCTIOHUPYeMbIX L. dopmyria st oripefieieHust
abCoMIOTHOTO PYCKa B SKCIIOHUPYEMOM Tpymre:

AP>=a/A

dopmyna J1s oripeZiesieHHs1 abCOMIOTHOTO PUCKa
B HE3KCIIOHUPYEMOM TpyIire:

APnr=c/B

Ha done tepanum ’K/IA yacToTa 0C/I0’)KHEHUM
OepeMeHHOCTH U POZIOB He TIpeBhIlliana CpefHe-
CTaTUCTUUEeCKYe 1T0Ka3aTesd, YTO TOBOPUT O BHICOKOM
3¢ heKTUBHOCTH yripexxaaroieii mpoduIakTUKY, UTo
COBMAaJAeT C JIUTepPaTypHbIMU AaHHbIMU [12—17].

Hec6anaHcHpoBaHHbIH parvoH, AedUUT MUKpO-
HYTPHUEHTOB, B TOM UMCJIe U JKejle3a B KpoBU y 60—78 %
GepeMeHHBIX U KOPMSIIUX JKeHIIMH JUKTyeT Heo0xo-
JUMOCTb MPOBe/IeHNsI TIperpaBuIapHON MOTOTOBKH
c obyueHHeM TIPHUHLUIAM PaLMOHABHOTO MUTaHUS,
a Takke 000CHOBaHHOCTH TPO(UIAKTHUECKOTO TIpHeMa
TiperiapaToB >kesie3a Ha MPOTSPKeHUU BCero rnepuoza
rectalyy ¥ rpyJHOro BCKapmivBaHus [18-21].
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AB6COoOTHBIN pUCK (AP)
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MHOEKLUMM Y  NPU POXKAEHWM poaosoi Kenesay  HOBOPOXKAEHHbIX Maccbl y snutenusaums  Hypogalactia
b6epeMeHHbIX Birth weight ~ peAaTenbHocTM HOBOpOXKAEHHbIX Dyspepsia of HOBOPOXAEHHbBIX MYNOYHON PaHKK
Viral infections in deficit Weakness of Lack of iron in newborns Large weight loss Delayed
pregnant women labor activity newborns in newborns  epithelialization
AP - pona 60/1bHbIX OT 06Bema rpynnbl of the umbilical
AP - the proportion of patients from the volume of the group [ ] OCHOBHaﬂ/ Basic wound
APH — HeaKcrnoHupyemas Bblibopka , nonexposed sample .
Ap3- 3KcnoHupyemas Bbibopka, exposed sample L Cpa BHeHMﬂ/ Com parisons

Puc. 2. [porHocTnyeckas 3Ha4nMMOCTb HeJOCTAaTOYHOCTH Xenesa
Fig. 2. Prognostic significance of iron deficiency
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BbiBOAbI

PocT comaTrueCKo MMaTo/IOTUM KeHIIUH (ep-
TUJILHOT'O BO3pacTa, BbICOKasl YaCTOTa IIpUMeHeHUs]
PBT, oneparrBHOe popopa3pelieHne, H30bITOUHast
MeJJMKaMeHTO3Has Harpyska, B ToM urciie ['K, aukryer
Heo0OX0UMOCTh TIPUMeHeHHUsI YTIpeXkaatoreii mpodu-
JIAKTHIKY B aKylllepCcTBe U TUHEeKOIOTMY, HeOHAaTO/I0Tr
Y nefivaTpuu. [1s1 CHY>KeHUsI YaCTOThI NeprUHaTalbHOM
TIaTOIOTUH HeoOXOJUMO TIpOBe/ieHHe TIpe/rpaBuiap-
HOU TIO/ITOTOBKU C KOPPeKI[ield MUKPOHYTPUEHTHOTO
cTaTyca, BbIssBlIeHHeM Jedurura xeme3a y Bcex bepe-
MEHHBIX )KEeHIL[1H, B TOM UMC/le CKDUHUHT Ha JIaTeHTHBIN
neduLuT Keesa.

BrizienieHue XKeHIIMH U HOBOPOXK/I€HHbIX, OTHOCS-
LIMXCS K TPYIIIaM BbICOKOTO pUCKa (coMarnyeckas rna-
Tonorus, npuMeHenuss PBT, undekionHas naronorus,
B TOM UHMCJIe IlepeHeCceHHasi KOpOHaBUPYCHasi MH(eKLs)
C BbIsIBJIeHHEM Jie(hULIUTa >KeJle3a U CBOEBPEMEHHOMN
KOppeKL1eli, KOMIIJIaeHTHOCTBIO K Teparyy M03BoJIsi-
€T CHU3UTh YaCTOTY aKyLIepPCKHX U TTePUHATa/IbHbIX
OCJIO)KHEHHWH, BIUsAS Ha MoKa3aTenu (pu3ndeckoro
Y HEPBHO-TICUXWUECKOTO Pa3BUTHSI, CHI)KAsi PUCK pas-
BUTHS (PeToT/IalleHTapHOM HeloCTaTOuHOCTH, 3BYP,
B CBSI3U C yeM HeoOXOAMMO aKL|eHTUPOBaTh BHUMaHHe
aKylIepoB-THHEKOJIOTOB Ha TipobieMe AMarHOCTUKH
1 JieyeHus1 epULITa JKene3a y bepeMeHHBIX U KOpMsi-
LMX JKeHILWH, ZleTeld paHHero Bo3pacra.

OO6paTUMOCTB yKesie30/1eUIUTHBIX COCTOSTHUI JJaeT
IIMPOKKe BO3MO)XHOCTH C TIO3ULMH NPO(UIaKTHUKY.

Ha done tepanum XK/IA yacToTa 0C/I0’KHEHUM
OepeMeHHOCTHU U POJOB He TpeBLIIIaeT CpeHe-
CTaTUCTUUEeCKHe M0Ka3aTesy, YTO COBMA/laeT C JIUTe-
paTypHBIMU [JaHHBIMU.

Hanuure 61oxyumMuueCKUX MapKepoB ITO3BOJISIFOT
CBOEBPEMEHHO Ha3HaYMTh Teparuto Mpu OTCyTCTBUU
K/IMHUYeCKOM KapTUHbI Ha paHHUX cTaausx KA.

[TpaBubHOE MUTaHUE OepeMeHHBIX U KOPMSILLIX
JKeHLL[H, KOPPeKL1sI MUKPO- U MaKpOHYTPUEHTHOU
He/I0CTaTOYHOCTH SIB/ISIeTCSl OLHUM U3 BaXKHBIX YCJ/I0-
BUI HOPMAJIbHOTO TeueHHsi 6epeMeHHOCTH U POJIOB,
TIo/iZlep>KaHusl 3710pOBbsi bepeMeHHO# U 06ecrieueHust
aZleKBaTHOTO POCTa Y Pa3BUTHSA TIJI0ZA, & 3aTEM U HO-
BOPO’KZEHHOT0 pebeHKa.
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[TepcoHnuLIMpOBaHHbIN MOJX0/, COCTaBIeHUE
MPOTHOCTUYECKOTO CLieHapHs pPa3BUTUS C YUETOM
KOMIUIEKCHOTO BO3/1eliCTBUSI ()aKTOPOB PUCKA, C PAH)KHU-
POBaHKEM X TI0 CTeTleHH 3HAUMMOCTH Y GepeMeHHbBIX
Y KOPMSILLUX >KeHIL[UH CHIKAeT PUCK Pa3BUTHS KeJle-
30[ePULIUTHBIX COCTOSTHUM Y WX JleTel, O/1aronpusiTHO
B/IMSISl Ha NT0Ka3aTeny (pU3n4yeckoro, HepBHO-TICUXUUe-
CKOT'O pa3BUTHS.
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OueHka 3Pp(PeKTUBHOCTU IKCNEPTHOU CUCTEMbI NPUHATUA BpauyebHbIX
peLleHni B AMarHoCcTUKe OCTPOro anneHauLuTa
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AHHoOTauA. AKTyanbHOCTb. B 0TZie/ileHUsIX HEOT/IOXKHOM XMPYPTryUM CBOEBPeMeHHasl JMarHOCTHKA SIB/sTeTCsl 6a30BbIM
KpUTepreM KaueCTBEHHOI0 OKa3aHWs MeJULIMHCKON roMoiy. OfHKUM U3 NepCrieKTUBHBIX HallpaB/ieHui B IpeAynpeXAeHrnn
[IMarHOCTUYeCKUX OLIMOOK pacCMaTpUBaeTCs MpYMeHeH e B KJIMHUUeCKOH TIPAKTHKE SKCIePTHBIX CHCTEM MO/IePKKY MTPUHSTHS
BpaueOHbIx pemeruii (DCIIIIBP). Liesibto HACTOSIIETO UCC/IeI0BAHUS SIB/ISIETCS] CDABHUTE/IbHOE M3yUeHHe TUarHOCTUYeCKOn
s¢dektrBHOCTH DCIITIBP npu octpom anmeHauiuTe (OA) Ha pa3/IMUHbIX dTarnax AudQepeHipaabHON AUarHOCTUKU OCTPBIX
3aboseBaHui opraHoB OproitHoH nonocty (O30BIT). Marepuaibl 1 MeTO/Ibl. B MCC/Iei0BaHUM BHITIONTHEH PETPOCIIEKTHBHBIN
aHanu3 pe3y/bTaToB AUAarHOCTUKY 150 marueHToB ¢ pas3nuuHbiMU opmamu OA c nocsieayroieil 06paboTKoM CTPYKTYPUPOBaH-
HBIX KJIMHUYECKUX, Ta00PaTOPHBIX M MHCTPYMEHTAJIbHBIX JAHHBIX C IOMOIIbI0 opurrHansHo# Bepcun DCIITIBP. Pesynbrars
1 00CYyXX/IeHHsI. YCTaHOBJIEHO, UTO Ha BCEX YPOBHSX aBTOMaTU3MPOBAHHOMW OLEHKW CUMITOMOB U nipu3HakoB OA 3CIIIIBP
O7IHOHATIPAB/IEHHO U TNOC/Ie/I0BATe/IbHO MO/IE/IMPYET 3Tallbl CTaH/[apTHOM IMarHOCTUYeCKOW MPOrpaMMbl 00C/ie/JOBaHYs MalieHTa
¢ 60/1MU B )KUBOTE. B 3aBUCMMOCTH OT UTOTOBBIX TTapamMeTpoB uHAuKaruu DCIITIBP no3ponseT auddepeHIMpoBaTh BapUaHThI
K/IMHUUeCcKUX nposiBieHnd OA ¢ ujeHTU(dUKaLyeii KaTeropyuii CI0)KHOCTU JUarHOCTUKY, UMeBIlIel MeCTO B XUpYpruyecKkoi
npakTuke. [IpuBoOASTCS JaHHbIE pesieBaHTHOCTHU U BasiyugHocTtu DCIITIBP npu auddepenimanbHoii guarnoctike O30BIT.
OTMeuaeTcs poJib SKCIIEPTHOM CUCTEMBI [J11 UHTeHCH(UKALMY KIMHUUEeCKUX pacCy KAeHUM Bpaua U NpeiyTpeKJeHus JuarHo-
CTUYECKUX OLIMOOK B HEOT/IOXKHOM ab/joMUHA/TBHON XUPYpruu. BeiBogpl. ITosryueHHbIe JaHHBIE CBUZETETbCTBYIOT O CPABHUMOM
JIuarHoctuueckoil adektuBHOCTH npesaaraemMoii Bepcuu DCIITIBP ¢ TOYHOCTBIO AUarHOCTUKY Bpaua-Xupypra. Pesynbrarsl
JIOKJIMHUUeCcKoro ucrosnb3oBaHus JCIITIBP no3BosisitoT pekoMeH/I0BaTh KIMHULIUCTY ee IpUMeHeHue B (hopMaTe HHTepaKTHBHOTO
«KOTHUTHBHOTO TIOMOIIHHKa» MPU BO3MO)KHBIX 3aTPYJHEHHUSIX U COMHEHUsIX B AudepeniimansHoi guarHoctuke O30BI1.
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Evaluation of the efficiency of the expert medical decision making
system in diagnosis acute appendicitis

Slavomir Z. Burnevich g’ Nikita S. Maslenko
City Clinical Hospital named after V.V. Vinogradov, Moscow, Russian Federation

Abstract. Relevance. Timely diagnosis is the basic criterion for the quality of medical care in emergency department. One
of the promising directions in the prevention of diagnostic errors is the use in clinical practice of the expert decision support
system (EDSS). The aim of this study was a comparative analysis of the diagnostic efficiency of EDSS in acute appendicitis (AA)
at various stages of the differential diagnosis of acute abdominal pain (AAP). Materials and methods. The study performed
a retrospective analysis of the diagnostic results of 150 patients with various forms of AA, followed by the processing of structured
clinical, laboratory and instrumental data using the original version of EDSS. Results and Discussion. It has been established
that EDSS unidirectionally and sequentially models the stages of a standard diagnostic program for examining a patient with
AAP at all levels of automated assessment of symptoms and signs of AA. Depending on the final parameters of the indication,
the EDSS makes it possible to differentiate the variants of AA clinical scenarios with the identification of categories of diagnostic
complexity that occurred in surgical practice. The data of relevance and validity of EDSS in the differential diagnosis of AAP are
presented. The role of the expert system for the intensification of the doctor’s clinical reasoning and the prevention of diagnostic
errors in emergency abdominal surgery is noted. Conclusion. The data obtained indicate a comparable diagnostic efficiency of
the proposed version of EDSS with the accuracy of the diagnosis of a surgeon. The results of the preclinical use of EDSS allow
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the clinician to recommend its use in the format of an interactive “cognitive assistant” in case of possible difficulties and doubts
in the differential diagnosis of AAP.

Key words: acute appendicitis, emergency abdominal surgery, diagnostic error, clinical reasoning, symptom checker,
medical decision support system
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BeepeHue

[To coBpemMeHHBIM Mpe/CTaB/IE€HUSAM, IUAarHOCTH-
YyecKye OMMOKY TIpe/iCTaBsIOT cob0i HeZj0CTaTOUuHO
H3yuYeHHYI0 TIpo0sieMy OKa3aHUsI MeULIMHCKOU TIOMO-
my. Tak, 1o cpaBHEHUIO C HapyLlIeHUsIMU B BbIOOpe Tak-
THKU JiedeOHBIX MePOTPUATHIA le)eKTaM TUarHOCTUKH
HMCTOPUUECKH yJiensieTCst MeHbllle BHUMaHus [1, 2].
[laneko He BCe MeJULIMHCKME OpPraHM3aliy COCpeso-
TauMBalOT CBOE MPUCTa/lbHOE BHUMaHKe Ha U3yYeHUH
pOJIM HeCBOEBPEMEHHOM AMarHOCTUKY, UTO 3aTPYAHSIeT
TIOHMMaHKe KaK NCTUHHOM PacrpoCTPaHeHHOCTH 3TOTO
sIB/IEHUSI B MEJULIMHCKOW Cpefie, TaK U 0ObeKTHBHYHO
OLIeHKY pa3H000pa3HbIX MOC/IeACTBUMA AUarHOCTHYe-
ckux ommboxk [3].

Cy1jecTByeT cepbe3Hast 03a00UeHHOCTb T10 TIOBOAY
JIMarHOCTUUECKUX OLIMOOK B OT/Ie/IeHUSIX HEOT/IOKHOM
TIOMOLLH, TZie fe(eKThl AUarHOCTUKU COCTaB/ISIOT 5,7 %,
a CBsI3aHHbIE C HUMU Heb1aronpusiTHbIe TI0C/IeJCTBUS
BapbupytoTcs ot 0,3 % 10 2 % [4]. B HeoT/IoKHOM
aboMUHATBHOM XHUPYPTHH, T7ie HeT TpaBa Ha OIINOKY,
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TIDUHSTHE CBOEBPEMEHHBIX JUarHOCTUUeCKUX pellie-
HUM TIPU OCTPBIX 3a00/IeBaHUSIX OPraHOB OPIOLITHOM
nosioctu (O30FI]) saBsisseTcs ogHUM U3 K/IHOUEBbIX
MOMEHTOB B OKa3aHWM KaueCTBEHHOW MeAUI[MHCKOU
riomortiu [5-9].

Oco0blii MHTEpeC Mpe/CTaB/sieT U3yueHre mpobite-
MbI HECBOEBPeMEeHHOM JUarHOCTUKU C TIPHBJIeYeHeM
9KCIePTHBIX CUCTeM TIO/IePXKKH TIPUHSATHS BpaueOHBIX
petienuii (SCIITIBP). LiudpoBbie MOMOLIHUKY JU(-
thepentmanesHol AuarHoctuku nmpu O30BI1 Tosbko
HauMHAalOT CBOM >KU3HEHHBIN 1[UK/I B MeIULIMHCKOMN
TpaKTHKe U BCe elle HeJOCTYITHbI /1Jis1 TPaKTUYeCKo-
ro npumeHenus [10, 11]. UccnenoBanus SCIITIBP
ToKa3aJju, YTO C MeJIUI[UHCKON U TeXHOJIOTUYeCKOU
TOYEK 3PeHHs] KIIMHULIMUCTHI 000CHOBAHHO OMACaroTCs
HeJ0CTaTOYHOM TOYHOCTH U MHTEPIPeTUPYEMOCTH
pe3y/bTaTOB OLIEHKU C TIOMOII[bI0 LIU(PPOBLIX UHCTPY-
MeHTOB [12-14].

[Tpumenenue DCIITIBP B HeoT/10)KHOM ab0MU-
HaJIbHOUW XUPYPryu HEBO3MOXKHO 6e3 JOK/ITMHUYeCKO-
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ro usyueHusi ee 3(peKTUBHOCTH Ha OCHOBE JIaHHBIX
KOMILJIEKCHOTO 00C/iejoBaHMs MaljieHTa, apX1uBU-
POBaHHbIX B MeJULIMHCKUX KapTax CTaljMOHapHOIO
6onpHOTO. Hallte BHMMaHue MpUB/eK/ia BOSMOKHOCTh
KOMI1/IEKCHOM OLleHKH 3()()eKTUBHOCTH JMarHOCTUYe-
CKUX MepOMNpHUATUM Npu ocTpoM anmneHaunuTe (OA)
c npuBneyeHueM ofHou u3 Bepcuid JCIIIIBP, pas-
paboTaHHOM Ha 6a3e oTAeneHUs KOHTPOJIS Kaue-
CTBa oKa3aHus MefuiiiHckol momoinu I'bY3 «I'Kb
uM. B.B. Bunorpagosa [I3M» B COTpyqHUUECTBE
¢ kadeapoit «MeAUKO-TeXHUUECKOTO MeHePKMeHTa»
MI'TY um. H.D. Baymana [15].

[Jenpro HaCTOSALLETO UCCJIeJOBAHUS SIB/ISIETCS
nsyudenue 3¢pdextriBHOCTH DCIITIBP npu OA B Kaue-

CTBe LIU(POBOro MOMOIIHUKA Ha pa3/TMUHbIX Tarax
b depenuyanbHoM auarHoctTuku O30BIT.

MaTepMaHbI n MeToabl

Wuctpyment OCIITIBP nipeacrasnsieT coboi npu-
JIO)KeHUe, TIOPTUPOBAaHHOE Ha HOCUMOe MOOUTbHOe
ycTpoucTBO (cMapTdoH/TIaHIeT) ¢ uHTepdeticom
CTPYKTYPUPOBaHHBIX JaHHbIX. [To/b30BaTe b 3KC-
TIePTHOM CHUCTEMBI Ha JJUCTI/Iee YCTPONCTBA BHIOMpaeT
13 Tpe/jjlaraeMbIX IByX BapUaHTOB OfIMH OTBET: UMeeTCst
WA OTCYTCTBYET TOT WM UHOM CTPYKTYPUPOBAHHBIN
TIpY3HaK 3abosieBaHust (PUCYHOK 1).

Puc. 1. CH1MOK aKkpaHa aucnnest 9CMMNBP Ha oaHOM 13 UMKIOB (aHaMHe3 3a6oneBaHms)
06pabOoTKM NapaMeTPOB NaumeHTa ¢ OCTPbIM anneHANLMTOM
Fig. 1. Screenshot of the EDSS display on one of the cycles (disease history)
of processing the parameters of a patient with acute appendicitis

SURGERY
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Puc. 2. CH1MOK aKkpaHa avcnnes 9CMIMBP ¢ peaynbTaTaMu 06paboTKM NapaMeTpoB NauneHTa
C OCTPbIM anneHANUUTOM B BUIE PENTUHIA BEPOSTHBIX ANArHO30B

Fig. 2. Screenshot of the EDSS display with the results of processing the parameters of a patient with acute appendicitis
in the form of a rating of probable diagnoses
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[To oKOHUaHWM L|MKJ/a TeCTUPOBaHUs Bpauy-
TM0/Ib30BaTe/I0 BHIBOAUTCSI PEUTUHT pacripe/ieneHust
Haubosiee BepOSITHBIX 3a00/1eBaHNI B paMKax J|eBSITH
Ho3onorudeckux ¢popm O30OBII «6a3bl 3HaAHUM».
SCIITBP npefocTaBisieT KIMHULIMCTY CIIEKTP Aud-
(epeHLMaNIBHBIX JUAarHO30B, /1Sl KOTOPOTO BEPOSITHOCTh
Ka)K[IOr0 IMarHosa C yuyeToM JJaHHBIX O MalLeHTe yKa-
3aHa B MOpsiZIKe NpruopuTeTa (PUCYHOK 2).

[TapameTpsl KIMHUYECKOI'O COCTOSIHUS U pe3yJib-
TaTtoB obceoBaHus nanueHTa ¢ OA, U3B/IeUeHHbIe
BPayOM-3KCIIepTOM M3 MeJULIMHCKUX KapT CTallo0-
HapHOTO OOJBFHOTO, B Ja/bHEeMHIIeM BHeCeHbI uepe3
unTepdeiic B OCIIIIBP c aBTOMaTH3UpOBaHHOM 00-
paboTKOM MeUITMHCKUX /IaHHBIX MaleHTa Ha TPex
YPOBHSIX.

[TepBbIli ypOBeHb BBO/la KJIMHHWYECKUX MPU-
3HakoB/cumnToMoB mnanuenTa B DCIIIIBP (nepssie
48 cMMNITOMOB) UMUTHPYET Hadya/bHbII 3Tar CTaH-
[lapTHOTO AuarHoctuyeckoro npouecca. SCIITIBP
MPOBOJUT OLIEHKY CTPYKTYPUPOBAaHHbBIX JaHHBIX,
TOTy4eHHbIX U3 Kanob, aHaMHe3a 3aboeBaHUs
Y J)KM3HU TalMeHTa, TeMIlepaTyphl Teaa, Yucaa
cepZileuyHbIX COKpallleHUH, [1apaMeTpOB CUCTEMHOI'0
apTepUaJibHOTO [JaBJIeHUs U CepJleyHoro pUTMa.
BTopoii yporeHb paboTsl SCIIIIBP, oruuecku
TIPOZI0/DKAIOILIMI TIePBbIN U BK/IFOUAIOIIUK B COBOKYTI-
HOCTH y>Ke 76 CUMIITOMOB/TIPU3HAKOB 3a00/IeBaHuUS,
omnpezensieT JUAarHOCTUYe CKUM TTOUCK KIMHULMCTA
NIpU MIePBUYHOM (PU3MKaJbHOM OCMOTpe MaldeHTa.
3aKIHUUTeTbHBIM, TPETUN YpOoBeHb 00paboTku
MeJULIMHCKUX JaHHBIX [IePBUYHOU MeJULIMHCKON
nokymenTtauuu B DCIIIIBP BkirouaeT cTO CTPYKTY-
PUPOBaHHBIX MapaMeTpoB «0a3bl 3HAHUI» LU(HPOBOTO
WHCTPYMEHTa ¥ COOTBETCTBYET 3aBePIIeHHOMY LUKy
CTaHAAPTHOTO KIMHUKO-1ab0paTOPHOTO U UHCTPY-
MeHTanbHOTO (Y3W opraHoB OpIOIIHO¥M MO/IOCTH
WM 3a0PIOIIMHHOIO MPOCTPAHCTBA, Majoro Tasa /
00630pHast peHTreHorpadusi OpraHoB OPIOIITHOM I10-
noctu) obcnenoBanus namuenta ¢ O30BII.

Ha Bcex Tpex ypoBHsSIX 00pabOTKH C TTOMOII[LIO
OCIITIBP auarHocTuueckoi nHGpopMaLuy naueHTa
PEervCcTpUPOBA/M BBIBOIMMbIE Ha JIUCTIIEH IKCITIEPTHOMN
CUCTeMBbI laHHbIe IBYX OL|eHOUHBIX [1apaMeTpOB:
1) npyopUTeTHOE MOJI0)KEeHHEe BePUPULIMPOBAHHOTO

SURGERY

y nauuenTa auarsosa OA B pelTUHTe JeBATH Jua-
rHo30B O30BII ot HauboJsiee BEPOSATHOTO K MeHee
BeposiTHOMY; 2) «ko3dduimeHT nmogobus» (KIT) OA,
BbIP@KEHHOT0 B MPOLIEHTaX, KOTOPbIM XapaKTepu3yeT
CTeIleHb CXOXXeCTH (UAeHTUYHOCTH) Mpe/iCTaB/eH-
Horo c nomotnbio DCIITIBP auarHo3a c eé «6a3oit
3HaHUM».

Marepuanom ucciieZioBaHus SIBASIOTCS pe3y/bTa-
ThI PETPOCIIEKTUBHOTO aHa/IM3a CIyYaifHOM BEIOOPKU
150 MeIUITMHCKUX KapT CTAI[MOHAPHOTO 0OBHOTO
c ocTpbIM anneHgULUTOM (OA), HaXOAWBIIUXCS
Ha sieyeHUH B 'BY 3 «I'Kb um. B.B. BuHnorpazoBa
IO3M» B epuog 2017-2021 rr. Iuarxo3 OA Bepudu-
L[MPOBaH Ha OCHOBAHUU Pe3y/IbTaTOB KOMIIJIEKCHOTO
K/IMHUUECKOTO0, 1TabopaTopHOTro, MHCTPYMEeHTaIbHOT0
Y TUCTOJIOTUUECKOTO 00C/ieZloBaHusI B COOTBETCTBUU
C HaLlMOHA/IbHBIMU KJIMHUYeCKMMU PeKOMeH/aLiusiMU
o OA [16].

B cnyuasix, Korjia B TeyeHHe MepBbIX TPeX 4acoB
JWarHOCTHUYeCKOTO MOKCKa C MOMeHTa oOpatieHust
rarjMeHTa B IIpUeMHOe OT/ie/leHre B paMKax CTaH-
JApTHOM MporpaMMbl 06c/iejoBaHNsT (PUKCUPOBAHHBIN
B MeJJULIMHCKOM JOKYMeHTallUy IMarHo3 He COBIazal
C OKOHYaTe/bHO BepU(HULIMPOBAHHBIM JUAarHO30M
OA, KIMHUYeCKYH0 CUTyalju0 TPaKTOBa/IM KakK «OT-
cpoueHHbIN auarHo3» (O/1).

AHnanu3 pe3ynbTaToOB UCCIe[0BaHUs NPOBeJleH
C WCMO0/b30BaHWEM METOJ0B MapamMeTpHUueCKOM
(t — xputepuii CTbIO[jeHTa) U HemapaMeTpuye CKOu
(xputepuun duiepa, x°, Mak-Hemapa) cTaTucTuKu.
JocTtoBepHbIMU CurTanu 3HaueHus rpu p < 0,05.

Pe3ynbraTthbl M 06CyXAEHME

B 3aBUCHMMOCTH OT pe3y/bTaTOB T'MCTO/IOTUYe-
CKOTO MCC/e/J0BaHus MaLMeHThbl CTPAaTU(PULIMPOBaHEI
Ha Tpu rpymrbl: ¢ ipocTbiM (ITOA) (15 maiueHToB),
¢nermono3HbIM (POA) (111 naLueHToB) U raHrpe-
Ho3HbIM (['OA) (24 nauuenTa) dopmamu OA, nme-
Morpaguueckue, KITMHUKO-TaTOMOP(oI0ruuecKue
Y TPaIMLIMOHHBIE CTaTUCTUUeCKHUe JaHHbIe KOTOPbIX
nipeJcTaB/ieHbl B Tabnuie 1.
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PacnpepeneHue nauneHTOR ¢ pasfiMyHbiMU GOpMaMK OCTPOro anneHAuLMUTA

Distribution of patients with various forms of acute appendicitis

Tabnuya 1.

Table 1.

MaTtomopdonoruyeckue popmbl\ Pathomorphological forms

Kputepun cpaBHeHns\Comparison criteria MOA\SAA GOA\PAA FOA\GAA
(n=15) (n=111) (n=24)
CpepnHuii BospacT (MuH.-Makc.)\Average age 30,0 37,2 53,5
(min.-max.) (19—43) (18—91) (19—88)
Yucno (%) naumeHToB xxeHckoro nona\Number (%) of female patients 6 (40,0 %) 49 (44,1 %) 13 (54,2 %)
CpepfiHve CpOKM OT Havyana 3a6osieBaHusA K rocnutanusauum, yac.\ 45,9 22,6 48,5
Average time from the onset of the disease to hospitalization, hour. (6—120) (1,5—96) (6—168)
CpefHue CpoKM OT rocnuTanu3aLmm K onepaTMBHOMY BMeLLATENbCTBY, Yac.
. o 8,8 53 7.5
(MuH.—makc.)\ Average time from hospitalization to surgery, hour.
. (1—48) (1—58) (1—48)
(min.—-max.)
Yucno (%) nauneHTOB C peTporneproHeanbHbIM\Ta30BbIM 9 19 6
pacronioxeHneM YepBeo6pasHoro oTpocTka, B ToM umcne\Number (%) of (133 %) (171 %) (25,0 %)
patients with retroperitoneal\pelvic location of the appendix, including: = e e
— npw pacnonoxeHnn B manom Tasy\when located in the small pelvis ! 5 8
(6,7 %) (4,5 %) (12,5 %)
— Npw peTpornepuToHeanbHOM pacnosnioxeHumn\with retroperitoneal 1 14 3
arrangement (6,7 %) (12,6 %) (12,5 %)
Yucno (%) nauneHToB ¢ nepdopaLmeit Yepeeobpa3HOro 0TPOCTKa\ _ 19 18
Number (%) of patients with perforation of the appendix (17,0 %) (75,0 %)
Yucno (%) nauneHToB ¢ MecTHbIM nepuToHuToM\ Number (%) of patients _ 15 4
with local peritonitis (13,5 %) (16,7 %)
Yucno (%) naumMeHToB ¢ pacnpocTpaHeHHbIM neputoHnToM\Number (%) _ 20 18
of patients with diffuse peritonitis (18,0 %) (75,0 %)
Yueno (%) naumeHTOB C COBMafeHUEM FMCTONOMMYECKOro 3 77
1 MHTpaonepaumoHHoro guarHosoB\Number (%) of patients with (20 %) (64 %) 24" (100 %)
matching histological and intraoperative diagnoses ; ?
CpepiHee KOIMYECTBO BbIMOJIHEHHbIX ONEPATUBHbIX BMELLIATENIbCTB
o . 1,1 1,04
(muH.-makc.)\Average number of surgical interventions performed 1
A (1-5) (1-2)
(min.-max.)
Yucno (%) nauneHToB, NPOXOAUBLUMX NedeHne B OPUT\ _ 22 16
Number (%) of patients treated in the ICU (19,9 %) (66,7 %)
CpefiHWe CPOKM CTaLMOHapHOTO NeveHus, cyT., (MuH.-MaKc.)\Average 33 4,6 10,5
terms of inpatient treatment, days, (min.-max.) ’ (1-21) (3—38)
CpeaHue cpoku fiedennsa B OPUT, cyT., (MuH.-MaKc.)\Average duration of _ 2,8 1,7
treatment in the ICU, day., (min.-max.) (0,3—19) (0,3-5)

Mpumedvarme: NMOA — npocToi ocTpbIn anneHanumT; GOA — hnerMoHO3HbIN OCTPbIV anneHaMUMT, TOA — raHrpeHO3HbIV OCTPbI
anneHavunT; OPUT — oTAeNeHne peaHnMaummn n MHTEHCUBHOW Tepannmy; A0CTOBEPHOCTL pasnnunii (p < 0.05): * — FOA ¢ GOA;

** —TOA c TOA; *** — ®OA ¢ MOA; (p < 0.05).

Note: SAA — simple acute appendicitis; PAA — phlegmonous acute appendicitis; GAA — gangrenous acute appendicitis; ICU —
intensive care unit; significance of differences (p < 0.05): * — GAA with PAA; ** — GAA with SAA; *** — PAA with SAA; (p < 0.05)

HectpykTuBHbie hopmbl (POA u I'OA) usme- wuy 37 (24,7 %) narmeHTos nepdopariiyeli ueppeobpas-
HeHUI uepBeoOpPa3HOro OTPOCTKA BePU(PUIIMPOBAHbI  HOTO OTPOCTKA. HeCcMOTpsi Ha OTCYTCTBUE Cyl|eCTBeH-
y 135 (90 %) mauuenToB. B 57 (38 %) HaOMOAeHUAX HBIX PA3/IMUWN MeXAY TPyNaMu OTIMUHUTEeTbHBIMU
pa3Butre OA OCIOKHUIOCH Pa3BUTHEM TIEPUTOHUTA  0COOEHHOCTSIMU /i€ CTPYKTUBHBIX hopM OA SIBIISIUCE:
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CTapLLII/Iﬁ BO3pACT I1alJUEHTOB, I'IPEO6]'IE1,E[HHI/IE JIWLI J)KeH-
CKOrI'O I10/1d, aTUITMYHOE PaCIIo/IOXKeHne I-I("_'];)Be0613513H01"0

CpeznHyie CpoKH OT obOpalljeHus MaljfieHTa B Mpu-

eMHOe OT/leJieHHe K OTIepaTUBHOMY BMeIIaTe/TbCTBY

OTPOCTKa, Oosiee A/IUTE/TBHBIN TIEPUO/, OT Hauasia 3a00- | yze/bHbIN Bec malueHToB ¢ O/l ObUIH BBILIE TTPU
JieBaHMA 10 oOpariieHus nalueHToB 3a MeguiuHCKor  TTAO u 'OA. Pe3ynbTaThl UCC/IeJOBaHUH TTOKa3alH,
roMolIibio (3a vckmouenreM ITOA), npopo/pkutebHble  uTto o/ marpeHToB ¢ O/l npu TTOA (66,7 %) 6buia
CPOKHM CTaL[IOHAPHOTO JIeueHus], BBICOKUH yielbHbIM BeCc  1ocToBepHO (p <0,05) Gosibliie TOBKO M0 CPaBHEHUIO

COBIAa/IeHUsI UHTPAOMepaLMOHHOTO U TUCTO/IOTMYeCKOTo
JTAarHO30B.

c ®OA (27 %) (Tabnwuria 2).

Pacnpeneneuue nauueHToB C pa3/iIu4HbIMU ﬂaTOMOpd)OﬂOFMLIeCKVIMM dJOpMaMVI OCTporo anneHaMUMTa Ha pasJ/IM4HbIX 3Tanax gUuarHoCTUKu

Distribution of patients with various pathomorphological forms of acute appendicitis at various stages of diagnosis

Kputepun cpasHeHuns\ Comparison criteria

Yucno (%) NaUMeHTOB C COBMaieHUEM HaMpPaBUTENIbHOTO MarHo3a
CKOPOW MeMLIMHCKO MOMOLLY C BepUdULIMPOBAHHBIM ANarHO30M
OA\ The number (%) of patients with the coincidence of the directional
diagnosis of emergency medical care with the verified diagnosis of AA

Yucno (%) NauMeHTOB C COBMaAieHUEM NpeBapUTENbHOrO AnarHosa

B MPUEMHOM OTAeJIeHUn ¢ BepuduumnpoBaHHbiM gnarHosom OA\The
number (%) of patients with a coincidence of the preliminary diagnosis in
the admission department with a verified diagnosis of AA

Yucno (%) NauMeHTOB C COBMaieHUEM KITMHUYECKOro AnarHosa

B XMPYPru4yeckKom oTaesnieHny ¢ BepubuunpoBaHHbiM guarHozom OA\The
number (%) of patients with a coincidence of the preliminary diagnosis in
the emergency department with a verified diagnosis of AA

Yuncno (%) NauMeHToB ¢ OTCPOYEHHbIM AnarHo3omM OA, B TOM uncne\
Number (%) of patients with delayed diagnosis of AA, including:

— uncno (%) naumeHToB, KOrAa AMarHo3, yCTaHOBJIEHHbIN

B XMPYPru4yeckom otaeneHnu, He ucknrovan gnardos OA\The
number (%) of patients when the diagnosis established in the surgical
department did not exclude the diagnosis of AA

— uncno (%) naumeHToB, Korga auarHo3 OA B XMpYpruyeckom
oTzeneHnn He yctaHoBneH\The number (%) of patients when the
diagnosis of AA in the surgical department was not established

Tabnuya 2.
Table 2.
Matomopdonornyeckue popmbi\ Pathomorphological forms
MOA\SAA ®OA\PAA FOA\GAA
(n=15) (n=111) (n=24)
14 90 " o
(933 %) ©1,1%) 157 (62,5 %)
14 95 17
(93,3 %) (85,6 %) (70,8 %)
5* 81 15
(33,3 %) (73,0 %) (62,5 %)
30 9
# [
107 (66,7 %) (27,0 %) (37,5 %)
3 12 1
(20,0 %) (10,8 %) (4,2 %)
7* 18 8
(46,7 %) (16,2 %) (33,3 %)

[Mpumedarme: OA — ocTpbii anneHanumT; NOA — npocToi ocTpbI anneHaMuMT; POA — hNerMoHO3HbIN OCTPbLIN anneHANLAT,
FOA — raHrpeHo3HbI OCTPbI anneHAMUMT; JOCTOBEPHOCTL pasnnunii (p < 0,05): * —TOA ¢ POA;** —OA ¢ MOA; # — MOA ¢ ®OA.

Note: SAA — simple acute appendicitis; PAA — phlegmonous acute appendicitis; GAA — gangrenous acute appendicitis;

significance of differences (p < 0.05): * — GAA with PAA; ** — GAA with SAA; *** — PAA with SAA; (p < 0.05)

Ha porocriutansHom sTarne ripu IIOA u @OA
COBIaJleHMe HapaBUTEIBHOIO U OKOHUATe/IbHOIO
auarHo3a npessiiano 80 %, Torga Kak HaubosbIIe
C/I0)KHOCTH JUaTHOCTUKY /151 COTPYHUKOB CKOPOM
niomoriuu npezgcrassgan 'OA. Ha sTare ripuemMHOro
otzeneHus 3¢p¢GeKTUBHOCTb IUAarHOCTUKY Y/TyyYlllanach

SURGERY

10 CPaBHEHHIO C JJOTOCTIMTAJ/IbHBIM 3TArlOM MPH BCEX
thopmax OA, ofiHakKo He nMesia CyiriecTBeHHBIX (p>0,05)
PEENIZEIZ1Z8

BwMecTe c TeM uHasi KapTUHA MpejCTaB/eHa
Ha 9Tarle ToCnuTa M3al[yiy MaljueHTa B XUupypruue-
CKOe OT/le/ieHue, KOrjja yepe3 TPU uaca OT MOMeHTa
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obpalrieHys MalyieHTa B IpUeMHOe OT/esieHue [10JIs
MaLeHTOB C TOYHOM AUarHoCTUKor OA yMeHbIINIach
TIPU BCeX raToMopdosiornieckux popmax 3a00seBaHusI.
B 3TOM MHTepBasie BpeMeHU NpeObIBaHUS MalleHTa
B CTaljiOHape CaMblii HU3KUH YPOBEHb Yy/e/IbHOTO
Beca MalueHToB C CBOeBPEMeHHBIM JrarHosoM OA
BbISIBJIEH TIPU MIPOCTOM XapaKTepe FMCTO/I0rMYeCKUX
r3MeHeHuH yepBeobpa3Horo otpoctka (33,3 %). 13 10
cnyuaes ¢ [IOA y 7 naijueHToB Ipy rOCOUTavM3atun
B XUPYPruueckoe OT/esieHre ObIT yCTaHOBJIEH Mpe/iBa-
PUTeJIbHBIM IMarHo3 OCTPbIM Me3aJeHUT WU OCTPbIN
TAHKPeaTuT, y 3 MaLeHTOB XUPYPT MOTHOCTBIO HE CMOT
nckounTe OA B paMKax ABYX MpeJBapUTeIbHbIX
[IMarHo30B. B cpaBHUTE/IbHOM acmekTe TPyLHOCTe!
auddepeniuanbHoit AuarHoctuku OA Ha sTamne
XUPYPruuecKoro oTjeseHus cjieyeT OTMETUTh, YTO
JlaKe TIpU (1erMOHO3HOM M raHTPeHO3HOM ero opMax
OTCPOYEHHbIV JMarHO3 UMes MeCTO TIOYTH B KaXKZI0M
TpeTheM (28,9 %) HabmoeHU .

OpHyM U3 BaXKHBIX (PaKTOPOB, OIpe/esstouX
TPYAHOCTH AU depeHLIManbHON AUarHoCTUKU OA
¢ apyrumu 3aboneBanusimu O30BII, siBisieTcst peTpo-
TepyUTOHeaJbHOe UM B MajiOM Ta3y paclioyioKeHue
yepBeoOpa3HOro oTpocTka. Hecmotpst Ha TOT (hakT, uTo
nipu O/1, ocobeHHO JiecTPyKTUBHBIX opmax OA, Takoe
pacriosnokeHre ueppeoOpPa3HOr0 OTPOCTKA BCTPEYAIOCh
yarie (22,4 %), ueM B KTMHUUECKUX HAaOMIOJeHUSX,
He BbI3BaBIINX NpobseM B AuarHocTuke (15,8 %),
3TU pa3nuuus He ObUTH HocTOBepHBIMU (P<0,05) Kak
B 00111ei1 rpyrire MalyeHToB, TaK U B CTPYKTYPe TOJIBKO
JleCTPYKTHBHBIX (hopMm 3aboseBanusi. Bmecre ¢ Tem
OTMEUeHO, UYTO Ha JTare XUPypPruueckoro OTAe/eHus
TIpY 3aBepLLIeHNH CTaHJAPTHOM IPOrpaMMbl PyTHHHOIO
obcieoBaHus 6o0see yeM y TIOJIOBUHBI MAL[€HTOB
C pacrono)keHreM 4yepBeoOpa3HOro OTPOCTKA B TIOTIOCTH
Mavsioro Ta3a (55,6 %) auarso3 OA u BoBce He ObI
CBOEBPEMEHHO yCTaHOBJ/IeH. [Ipu 3abproMHHON U Tpa-
JULIMOHHOM JIOKa/IM3alui uepBeobpa3HOro OTPOCTKa
vactoTta O/l cymecTBeHHO He oTarduanack (33,3 %
u 31 %, COOTBETCTBEHHO).

s n3ydyeHus napaMeTpoB MalyeHTa, orpeje-
JISIIOLIMX TPYAHOCTH AU depeHnaabHON AUarHo-
ctuku OA, npoBejieH MHOr0(aKTOPHbBIN aHa/lIu3,
KOTOPbIM MO3BOJIMI yCTAHOBUTD, UYTO HE3aBUCUMbBIMU
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NpeJUKTOpaMH, I0CTOBEPHO OMNpeJeNstolUMU HeCBO-
eBpeMeHHYI0 AuarHocTuky OA moc/ie 3aBeplieHUs
CTaH/AApTHOM TTPOrpaMMbI 00C/IeZI0BaHus TAl[UeHTa,
SIBJISFOTCST: BO3PACT MaljMeHTa CBbille 83 JeT, CPOKU
3a00/1€BaHUS [I0 TOCTTUTA/IU3aLUK OoJsiee 22 yacoB
Y npocTas (hopMa rucToIOrMYeCcKOro NnoJTBePKAeHHUs
W3MeHeHUH 1atoMopdooruy uepBeodpa3Horo oT-
pocTka. [Ipu 3TOM Takue XxapaKTepUCTUKH MaLveHTa,
KakK T10JI, aTUITUYHOE PaCIio/IOKeHHe YepBeoOpa3Horo
OTPOCTKA, XapakTep [|eCTPYKTUBHBIX ((hIerMOHO3HbIN
WJIA TaHTPEHO3HbIN) U3MEeHEeHUH U UX OCI0KHEHUU
(mepdopauusi, IEPUTOHUT) HE OKa3bIBaau Cylje-
CTBEHHOTO BJ/IUSTHUS Ha CHIKeHHe 3(PeKTUBHOCTH
JTMarHOCTUYeCKUX MEePOIIPUSITHH.

Bwmecre c TeM pe3y/bTaThl UCC/IeJOBaHWM MOKa3aiy,
UTO HeCBOEBpPeMeHHas fJuarHoctuka OA TpuBOgUT
K YBeIMUEeHUI0 CPOKa He TOIBKO MpeJjonepaloOHHOro
repuozia, HO U CTallMOHApHOro jedyeHus. Tak, mpu
CBOEBPEMEHHO yCTaHOB/IeHHOM AuarHo3e OA cpegHue
3HaUeHHs BpeMeHH TpeIoTepaLiOHHOT0 00C/Ie[0BaHUS
MalyeHTOB ObUTM MUHUMA/IbHBIMU (3 Yaca), Torja Kak
TIPY COMHEHUSIX B IMarHO3e 1 BOBCE He YCTaHOB/IEHHOM
muarHo3e OA 710 Havyasia ornepaluyy CpeJHsis AJIATe/b-
HOCTb TpejornepalvoHHOro nepuoja gocturana 11,0
1 12,7 vacos (p <0,05) coorBeTcTBeHHO. BakHo OT-
MeTuTb, uTo 1pu O/l cpefHKe CPOKM CTALIMOHAPHOTO
neveHust nmarreHToB ¢ OA ObUTH CYIIIeCTBEHHO OO0/TbILIe
(6,4 KOViKO-ZIHeI), ueM MPU OTCYTCTBUM TIPODJIEM B 00-
riepaliuOHHON AuarHoctrke (4,9 Koviko-anel) (p <0,05).

CorniacHO COBpeMeHHBIM Tpe/|CTaB/IeHUsIM Ha OT-
CPOUEHHYI0 BO BpeMeHH JuarHoCcTUKy OA BiUsieT KOM-
T/1eKC HeO/1aronpusTHEIX ()aKTOPOB, CPeii KOTOPBIX
YacThb U3 HUX CBsI3aHHA COOCTBEHHO C TallMeHTOM:
Ha/iMyve B KJIMHUYEeCKOW KapTHHe 3aboeBaHUs He-
crieldUYUHBIX 7151 3TOTO 3a00/IeBaHKsI CUMITTOMOB, 3a-
TPYZHEHHBIN KOHTAKT C TIAl[MEHTOM BBU/IY ITPEK/IOHHOTO
BO3pacTa WX SI3bIKOBOTO Oapbepa, a TakKe «paHHUe»
W/ «TI03/IHKEe» CPOKHU oOpallieHus 3a MeJULIMHCKOMN
nomorieio [17, 18].

Cpeit KOTHUTUBHBIX TIPUUKH HECBOEBPEMEHHOTO
[MarHo3a, HauboJsiee 4acTo OMpe/eNsIOUMMHU TPYIHO-
CTH IUaTHOCTHKH, C/IeZlyeT BbIeTUTh 0COOeHHOCTU
JBOMCTBEHHOTO MpPOLiecca MbILIJIeHWsT YeJ0BeKa,
WCI0/1b30BaHNe KJIMHULUCTAaMU 3BPUCTUYECKOTO
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NoziXoJja B IpoLjecce AMarHOCTUKH, Je(ULUT 3Ha-
HUM W/WIU OTbITa Bpaya, KOTOpPbIe B HEOTIOXKHOM
CUTYyalluy NOTeHLMPYIOT (OpMHUpOBaHUe y Bpaua
CBOMCTBEHHBIX JIIOOOMY UeI0BeKY KOTHUTUBHBIX
nckakenui [19]. K cuctemMHbIM (OpraHy3aliiOHHBIM)
0o0cTOsITETECTBAM, CHMKAIOIIUM 3()(eKTUBHOCTD
JUarHOCTUKHU, OTHOCSAT: OJHOMOMeHTHOe obpaitie-
HUe 3a MeJULIMHCKOU TTIOMOIIIbI0 B OTPaHUUEHHOM
MHTEepBase BpeMeHH! 0O0JbIIOro YKc/ia MalueHToB,
He/[0CTaTOYHasi KOMMYHUKALWs MPOGHUIBHBIX CIierra-
JIUCTOB U OTpaHUUeHHast JOCTYITHOCTb OTpe/e/IeHHbIX
MeTo0B obcenoBanus [1].

Pe3ynbTaToM HEOIaronpusTHOrO COYETaHUS
TpUBe/IeHHBIX BBIIlIe MMallMeHTOOPUEeHTUPOBAHHBIX,
KOTHUTHUBHBIX U CUCTEMHBIX ()aKTOPOB SIB/ISIETCS
OTpaHUYeHHBIN CIEeKTP JUAarHOCTHUYeCKUX TUIIOTe3,
NIpUHUMaeMbIX BO BHUMaHHe BpauyoOM Yy KOHKpeT-
HOTO nauueHTa. Tak, co3/laB JUarHOCTUYECKHe
TUIOTe3bl Ha PaHHEeW CTaZiuy AUarHoCTUYeCKOro
rpoliecca, Bpayu MPOBOJAT OOJBIIYIO YaCTh CBOETO
[IMarHOCTUUeCKOT0 BpeMeHH MpoBepsisi UX U coou-
pasi Kak MOXXHO Oosblile JaHHBIX. Tako¥ Moagxon
B IMarHOCTHUKEe OTNHpaeTCs Ha KOTHUTHUBHBIE TPO-
1[eCChI, KOTOPbIe, COTJIACHO TEOPUH IBOMCTBEHHBIX
MIPOL[eCCOB, MOT'YT OBITh TMOO0 UHTYUTUBHBIMU JTUOO
aHaUTHYe CKUMU. IHTYHUIIHIO, NHOT/IA Ha3bIBaeMYIO
«pacrio3HaBaHWeM 00pa30B», Bpauu UCIIO/Ib3YIOT
aBTOMaTHUYeCKU U TO/CO3HaTe/IbHO. B wacTHOCTH,
VMHTYULUS TI03BOJIsIeT BpauaM I'eHepupoBaTh Ju-
arHOCTUYeCKHe TUMOTe3bl, UCIOJIb3ysl HeCKOJbKO
¢parmeHTOB MH(pOPMALUH, JIOTHUECKH CBS3bIBas
MX BOeJUHO MyTeM CpaBHeHUSs pe3ysbTaTa C maT-
TepHaMM, KOTOpble XPaHATCS B [JOITOBPeMeHHOU
naMsTy Bpaua. Ba)kHO, UTO 3TH MaTTepPHBI CTPOSTCS
Ha OCHOBe OTIbITa, 3aKperisisiCh IPU MHOTOKPAaTHOM
CTOJIKHOBEHUU C aHAJIOTUYHBIMU cuTyauusmu. Op-
HaKO MHTYMLUS KIMHULMCTA TT03BOJIsET Y/ eIUTh
BHUMaHUe JIULIb HeCKOJbKUM pellleHusM, Hauboree
BEpOSITHBIM B IaHHOM KOHTEKCTe, U3 BCeX TeX, KO-
TOpbIe MOXKHO ObIJI0 OB paCCMOTpPETh, YUUTHIBAsI
yuMemolMecs JaHHble KOHKPETHOTrO MnarjueHTa. Kak
TIPABUJIO TIPOIIECC «pacrio3HaBaHUs 00pa3oB» b dek-
THBeH. OJJHaKo eCc/M Bpay, Ype3MepHO Mo/ BeprKeH-
HBIIl CaMOYBePeHHOCTH, JIETKO OBEPSIeTCS CBOeMY

SURGERY

IepBOHAa4ya/JbHOMY BIleYaT/]eHUI0, He TTo/iBepraeT
ero OoJsiee TiIaTeTbHOMY aHasM3y, He pacCMaTpuU-
BaeT ajJbTepHaTHBHBIE TUTIOTE3bI U He TIpuberaer
K IOMOIU «BTOPOTO MHEHUSsI», TO BEPOSITHOCTh
oLIMO0YHOr0 JUarHo3a Bo3pacTaer.

B cutyanusx, Korja nepBoHavajabHble MarHo-
CTUYeCKHe TUIIOTe3bl HeBepHbI, UX MOXKHO UCIPaBUTh
TOJILKO TIpU 0OoJiee TIjaTeTbHOM aHaju3e KIuHUYe-
CKOr'O C/1yyYasi, UCIO/b3ysl, HallpuMep, TaKTUKY Mpej-
HamepeHHOro pasmbiuuienus [20]. [IpegHamepeHHOe
pasMblllJIeHMe — 3TO CO3HaTeJ/ibHas CcTparerus,
C MOMOLLbI0 KOTOPOM Bpay KPUTHYECKU aHATU3UPYeT
CBOM BBIBO/bI B CBeTe 1ePBOHAYa/IbHOTO JyarHosa.
B uacTHOCTH, Bpauy rpeAJiaraeTcs ClipoCUTh cebsi:
KaKye KJIMHUYeCKUe JJaHHble He COOTBETCTBYIOT Mpe/i-
BapUTe/IbHOMY JMarHo3y, yUMThIBasl MepBble JUarHo-
CTUUeCKue TUnoTe3bl? Takum 00pa3om, KIUHIYeCKH1e
paccyXZieHHs 0 BepOSITHBIX JUarHo3ax Mo3BOJISIOT
Bpauy HaMepeHHO UCKaTh WH(GOPMaLUI0, KOTopas
He MOATBEePXKAaeT ero AMarHoCTUYeCKYyI0 TUIIOTe3y.
OTO NPUBOJUT K PAaCCMOTPEHHUIO a/bTepHAaTUBHBIX
[IMarHO30B Y MOWCKY CUMIITOMOB UM NPU3HAKOB, KO-
TOpbIe COOTBETCTBYIOT WIU He COOTBETCTBYIOT 3TUM
HOBBIM THIIOTE3aM.

B 3TOM CBSI3U MBI IIPeAII0I0KUIN, YTO OAHUM
13 TIepCIeKTUBHBIX HaNpaB/aeHW B peAynpexieHun
JMaTHOCTHUYECKUX OLIMOOK MOXKET CTaTh [JOTIOTHH-
TeJbHasi MOMOIb Bpauyy C BO3MOXXHOCTbI) UHTEH-
cU(UKaLUM ero KJIMHUYeCKUX PacCyKJeHU! Haj
npe/oiaraéMbIMU JUarH03aMu NP B3aUMO/ e CTBUU
¢ OCIIIIBP. Tak, no mHeruio Pelaccia T. et al. (2019),
«KJIMHULMCTBI TIOAXOASAT K IMarHOCTUKE UHTYUTUBHO
Y 1elyKTUBHO, TOT/la KaK UCKYCCTBEHHbBI UHTEJJIeKT
B OCHOBHOM SIB/ISIETCS @HA/IMTUUECKUM U UHJYKTUB-
HbIM» [21].

[Ipy peTpOCHeKTUBHOM HU3yYeHUU UHJUKa-
TOpHBIX NapaMeTpoB DCIITIBP ycraHoB/ieHO, UTO
ripejiaraeMasi Bepcusi upoBOro MUHCTPyMeHTa Mpu
TpexXypoBHeBOU 06paboTke CTPYKTYpUPOBAHHBIX
CUMMTOMOB M MPU3HAKOB nanueHTa ¢ OA ogHOHa-
TIIpaBJIEHHO U I10C/e/j0BaTe/IbHO MOZle/IMpyeT BCe TPU
JTara CTaHJapTHOM MarHOCTUYeCKOM MPOrpaMMbl
K/IMHUIMCTA (Tabuia 3).
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Ta6bnnya 3.

CpepgHue 3HayeHus KoaddpuumeHTa Nogo6mUs U paHXXMPOBaAHUA AUArHO3a OCTPOro anneHAuLMTa ¢ noMouybio ACMMBP npu ero pa3nuyHbIx

natomopdonornyeckux popmax

Table 3.

The average values of the similarity coefficient and ranking of the diagnosis of acute appendicitis with the help of EDSS in its various

pathomorphological forms

MaTtomopdonoruyeckume popmbl OA\
Pathomorphological forms of AA
Kputepun cpaBHeHns\Comparison criteria
MOA\SAA ®OA\PAA FOA\GAA
(n=15) (n=111) (n=24)
KM Ha | ypoBHe\SC at the first level 63,7 62,3 57,5
KM Ha Il ypoBHe\SC at the second level 71,9 731 71,2
KT Ha Il ypoBHe\SC at the third level 75,5 75,8 69,8
Mo3uuuma guarHosa OA Ha nepBoM MecTe B penTuHre\The first place of the
- : - ) 313 3,21 3,75
diagnosis AA in the rating
Mo3uumsa guarHosa OA Ha BTopoM MecTe B peinTuHre\The second place of the
R . R . 2,53 1,71 1,67
diagnosis AA in the rating
Mosunuua guarHosa OA Ha TpeTbeM MecTe B peiTuHre\The third place of the "
- : - ) 1,60 1,34 2,25
diagnosis AA in the rating
Yucno (%) naumeHToB ¢ AnarHo3oM OA Ha NEPBOM MECTE PefTUHIa MarHo30B\ 12 (80,0 %) 94 15 (62,5 %)
The number of patients in the first place with a diagnosis AA in the rating e (84,7 %) o
Yucno (%) nauneHToB ¢ AnarHo3oM OA Ha NepBbIX ABYX MeCTax peuThHra\ o o . o
The number of patients diagnosed with AA in the first two places of the rating 13 (86,7 %) 102(91,9 %) 17°(708 %)
Yucno (%) nauneHToB ¢ AnarHo3omM OA Ha NepBbIX TPEX MecTax peiTuHra\ o o . o
The number of patients diagnosed with AA in the first three places of the rating 13 (86,7 %) 107 (964 %) 18(750 %)
Yucno (%) naumeHToB ¢ AnarHo3oM OA B peiituHre\The number of patients o o o
diagnosed with AA in the rating 15 (100 %) 110 (99,1 %) 23(958%)

[pumeyarme: KM — koadbduumeHT nogobus;0A-oCTpbIi anneHAUUMT; AOCTOBEPHOCTb pasnmunii (p < 0,05): * — TOA ¢ ®OA;

** —[OA c TIOA; *** —T10A c ®OA.

Note: SC — similarity coefficient; AA-acute appendicitis; validity of differences (p < 0.05): * — GAA with PAA; ** — GAA with SAA,

*xk — SAA with PAA.

Ha sTom ¢oHe no mepe yriny6ieHNst TpOrpaMmBbl
o6ceoBanus marpenTa ¢ OA 3akoHOMepHO Hab/roza-
eTCs yBeJIMueHue CpeJiHero 3HayeHus1 KoagguiieHra
nopobust ot I-ro k I1I-My ypoBHSIM OL{eHKHU CiTydast d-
arHoCTuku ¢ nomoisio SCIIIIBP. B uroroBom otuete
OCIIIBP npepocrasnseT Bpauy BaXKHYHO XapakTepH-
CTUKY CTeIleHU CXOXKeCTH MMeIoLLerocs y rnauyeHra
BapUaHTa KaMHU4YecKoro TeueHust OA ¢ mapaMeTpamMu
CBSI3KM «3a00/1eBaHIe—CHMITTOM», 3a/I0’KEHHBIX B «0a3y
3HaHWM» 1[U(POBOTO UHCTPYMEHTa.

[Ipu nopep>kke B IPUHATUY JUAarHOCTUYECKUX
petuenuii ¢ nomouibto DCIITIBP Tonbko npu 'OA ot-
MeyeHO [J0CTOBepHOe CHIKeHHe cpefiHuX 3HaueHui KI1
Ha I-m u III-m ypoBHsx 1o cpaBHeHHto ¢ @OA u ITTOA.
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[MonyueHHBIe JaHHBIE 0OBSCHSIOTCS TeM (AaKTOM, UTO
y MaLyeHToB C raHrpeHo3Hou ¢popmoi OA criekTp
K/IMHUYEe CKUX TIPOsIB/IeHHH 3a00/1eBaHNsI CTAaHOBUTCS
BCe MeHee CXOXKUM C TUITMYHOUN KITMHAYEeCKOW KapTh-
Hoit OA, 0cobeHHO TIpH MO3JHUX CPOKaxX oOpalljeHus
3a MeJML[MHCKOM MTOMOILIbIO, TT03TOMY TOJBKO Ha I11-m
ypOBHe oL{eHKH C rioMolpio SCIIIIBP MbI 3aK0HO-
MepHO HabsIroamu J0CTOBepHOe yYBenUeHne CPeHNX
3HaueHUU MeCToIo/I0KeHus fuarHo3a OA B pedTHUHIre
TNpeJi/I0KeHHbIX MHCTPYMEHTOM v depeHIMaIbHbIX
IunarnosoB O30BII.

[Tonyuennsle ¢ nomousto SCIIIIBP B uudpo-
BOM (popmaTe JaHHble TIpU pa3HbIx (hopMax naro-
Moposioruy yepBeobpPa3HOTO OTPOCTKA MTO3BOJISIOT

XUNPYPT A



Burnevich SZ, Maslenko NS. RUDN Journal of Medicine. 2023;27(2):228—245

B KOJTMYeCTBEeHHOM BbIPa)KeHUU MHTepIIpeTUPOBaTh
KayeCTBeHHbIE TI0Ka3aTe/u pe3y/IbTaToB 06c/e10Ba-
Hus naguenTta. C Jpyrou CTOpPOHBI, IIpefCTaB/leHHble
JlAaHHbIE XapaKTepPU3YIOT IUPOKUI CIIEKTP BapUAHTOB
nposiBjieHU OA U OTpakaroT UMeroLe MeCTO B XU-
PYpPruuecKko rnpakTuke oObeKTUBHBIE CII0’KHOCTH
mddepentanbHol fuarHocTKU OA Kak C ApyriMu
O3O0FII, Tak u ero oTAenAbHbIX TaTOMOpdoa0orNye-
cKuX (opm, 0COOEHHO MPU aTUMTUYHBIX KTMHUUECKUX
MposiB/ieHUsIX 3a00/1eBaHusl. BhisiB/ieHHbIe TeHJeHLIN
B iMHaMuKe rapameTpoB KII u pa3meljeHus fruarto-
3a OA B pelTHHIe AUarHo30B, CTeHepUPOBaHHBIX
SCIITIBP, 11o3BO/ISAIOT TPAaKTOBaTh Hab/romaeMblie
3aKOHOMEPHOCTH Kak HauboJsiee TOUYHOe, C TOUKU
3peHUs KBaIMMeTpHH, KOJTMYeCTBeHHOe U3MepeHue
KauyeCTBEHHBIX MPH3HAKOB MPU Pa3/TMYHbIX TaTOMOP-
tdonornueckux popmax OA.

BwmecTe ¢ TeM 04eBH/HO, UTO TIPU yBeJIUYEHUU
KO/IMUEeCTBa /IaHHBIX, [10/Iy4aeMbIX BPaYOM-XUPYProm
B Ipo1jecce 3TarHoro oocmenoBanys nmarpenTa DCIITIBP,
(hakTHUECKY UIMUTHUPYS €ro JUarHoCTUYeCKUN MOMUCK,
TpU Mepexoie Ha HOBBIHM, O0siee BBICOKUN YPOBEHb
00paboTKM JaHHBIX 06C/Ie0BaHMs MaleHTa, 3aKOHO-
MepHO TeHepupyeT Harbosee BeposiTHbIe 1o3uruyd OA
B peliTuHre npefiaraembix AuarHo3o0B O30BI1. C Touku
3peHus IIpaBwJI MPe/ICTaB/IeHNs TIpe/ilaraeMoi Bepcreit
JCIIIBP paHHBIX 1 UHTEPIIPETUPYEMOCTH M0JTyYeHHBIX
pe3ynbraroB ripu O30BI1 Mbl BUziiM 00HaZIeXKHBAIOITHE
TIepCIIeKTUBbI SKCIIePTHOM CUCTEeMBI B IpeyrpeKieHn!
KOTHUTHBHBIX OIIHNOOK AUAarHOCTUKH.

PesynbraThl 3TOr0 (hparmeHTa uccsae0BaHUS
MoKa3aju, 4To TIpU HesiCHOM auarHo3e OA uiu ero
ocnokHeHHOM TeueHuu (POA unmm OI'A) SCIITIBP
o6masaeT BO3MOKHOCTbIO CBOEBPEMEHHOT'0 WH-
¢ opMupoBaHus 10/Ib30BaTesi 0 HebGIaronpusaTHON
[MarHOCTUYeCKOW CUTyalUu, PeJO0CTaBsisl Bpauy
AVHaMUKy cHYKeHUs 3HaueHus KII ¢ ogHOBpemeH-
HbIM epeMelrieHreM guarHo3a OA Ha cTymneHb(1)
HIDKe B pelTuHre Au@depeHIiiaabHbIX J1arHo30B.
BakHO OTMETUTB, UTO C KITMHUYECKON TOUKH 3pe-
HUS B CUTYyalUsIX CJI0’KHOTO Aud¢depeHIaabHOro
JiarHo3a Bpay I10/1y4yaeT BO3MOXKHOCTb OTlepeThCsl
B CBOMX [JUAarHOCTHUYECKUX PACCYXAeHUsX Ha KOH-
KpeTHble napaMeTpsl uHAMKauu JCIITIBP, cBupe-

SURGERY

TeJIbCTBYIOLME O HAJIMUMU Y MaleHTa aTUIIUYHOU
K/IMHAYeCKOM KapTUHBI U, B YaCTHOCTH, YIIPeXatoT
ero oT He0OOCHOBAaHHOTO OTKa3a OT runore3sl OA
B nepeuHe BO3MOXHbIX O30BII. B 310l CBsA3U Ha-
rpaliuBaeTCsl aHa0TUsl C HABUTaTOPOM, KOrza JJIst
KJIMHULUCTA, puberHyBiero K momougu JCIITIBP,
OLleHKa JIMHaMUKU [TapaMeTPOB YKCIIePTHOW CUCTeMbI
Ha BCeX TPeX ee YPOBHSX MO3BOJIsIeT Bpauy BbIOpaTh
Haunbosiee pallOHabHBINA «MapILpPYT TepeIBIKEHUS»
Ha HEHW3BEeCTHOM MYTH K J0CTHUKEHUI0 KOHEUHOU
[MarHOCTUYeCKOM Lje/Iu.

Ha cnepyromiem sTane ucciefoBaHus BO3MOXK-
HocTeit DCIITIBP Mbl M3y4yuau pe3yabTaTUBHOCTD
CreHepupOBaHHBIX C ee NMOMOILBIO AUarHo30B B 3a-
BUCUMOCTHU OT Pa3/IMYHbIX BADUAHTOB KIIMHUYECKUX
niposiBiiennid OA, ¢ KOTOPBIMU KJIMHULIUCT Haubosee
4acTO BCTpeyaeTcsl B CBOEM eKeJJHeBHOM IpaKTUKe.
B 3aBHCHMOCTH OT pa3nuuHoOi cTerieHH 3((eKTUBHOCTH
guarHoctTuku OA mociie 3aBeplleHHs] Tpex4yacoBOU
nporpaMMbl 06c1e10BaHuMs MarjeHTa Ha JTarie rpedbl-
BaHUS B XUPYPru4yeCKoM OT/e/leHUM HaMU Bbl/le/IeHbl
TPY KaTerOpyuy CJIOKHOCTH JAUarHosa.

Tak, y 101 (67,3 %) nauuenTa guario3 OA
y XUpypra He BbI3bIBaJl COMHEHUN U ObIIT yCTaHOB-
JIeH CBOeBPEMEHHO, YTO COOTBETCTBYEeT TUITUYHOMY
(xpecTomaTuitHOMY) TeueHHIO 3abo/eBaHus (KaTeropust
A). Korzna teuenue OA He yK/aaJbiBaq0Ch B paMKHU
K/TaCCUYeCKOTO (TUITMYHOTO/«SIPKOT0» ) COOBITHS ¥ XU-
PYpPr COMHEBaJICs B yOeJUTeTbHOCTH MPe/ICTaBIeHHBIX
CUMITTOMOB, OH U30Hpas TaKTUKY JUHAMUYeCKOTO
Habmozenus y 16 (10,7 %) nairieHToB, KOTOpbIe BKJIO-
yeHbl B KaTteroputo B. ITpu aTunuuHoMm («CTepToM»
1 «3aByaqrpoBaHHOM») TeueHur OA y 33 (22,0 %)
MaLyeHTOB 3TOT MepBOHAYa/IbHbIN AUarHO3 BOBCE
He pacCMaTpUBasCsl BpayoOM-XHUPYProM Kak BO3MOXKHbBIN
B IlepeuHe BepOSITHbIX AMarHOCTHUeCKHUX TUIOTe3
(kareropus C).

Pe3ynbraThl vCC/e0BaHMH TIOKa3anu (Tabm. 4), uto
SCIIITBP B 3aBUCUMOCTH OT Pa3/IMUHbIX 3HAUEHUH T1a-
paMeTpOB UHAMKALMU SKCIIEPTHOM CUCTEMBbI IT03BOJISIET
InddepeHIIIPOBaTh MHOXKECTBO BapUaHTOB K/IMHHYe-
ckux crieHapueB OA ¢ uaeHTUdUKalell KOHKPeTHOU
KaTeropuy CJIOKHOCTH JUarHOCTHUKY, UMeBLIel MeCcTo
B XUPYPIrUueCKou MpaKTHKe.
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Tabnuya 4.

CpepgHue 3HaueHus KoapPpuumeHTa Nogo6MA U paH)XMPOBAHUA AUarHo3a oCTporo anneHauumMTa ¢ nomolybio 3CMNMNBP
MpU pasInYHbIX KaTeropusix CJIOXKHOCTU ANAarHOCTUKMU

Table 4.

The average values of the similarity coefficient and ranking of the diagnosis of acute appendicitis with the help
of EDSS with various diagnostic difficulties

Kateropus cnoxxHoctu auarHoctukun OA\Category of difficulty in diagnosing AA
KpuTepuu cpaeHeHus\ Comparison criteria KaTteropus A\Category A | KaTteropus B\Category B | KaTeropus C\Category C
(n=101) (n=16) (n=33)
KT Ha | ypoBHe\SC at the level | 63,1 61,3 57,2
KM Ha Il ypoBHe\SC at the level Il 75,5 69,4" 65,8
KM Ha Il ypoBHe\SC at the level Il 76,5 73,2 70,4~
Moanuusa gnarHosa OA:
— B paHxuposaHun 030BI1 Ha | ypoBHe oL eHKKn
SCIMMBP\Position of the AA diagnosis: 3,1 29 4,1
— in the AAP ranking
at the level | of the EDSS assessment
- B parxupoBaHum 0306l Ha |l ypoBHe oLeHKMU
3CMNnNBP\ .
— in the AAP ranking 12 21 33
at the level Il of the EDSS assessment
- B paHxmpoBaHum O30B[1 Ha Il ypoBHe oLeHKH
3CMNNBP\ . ok
— inthe AAP ranking 1 14 29
at the level Ill of the EDSS assessment

[pumeydarme: KN — koadduumneHT nogobusi; 03061 — ocTpble 3a6oneBaHna opraHoB GPHOLLIHOM MONOCTY; AOCTOBEPHOCTb
pasnuunii (p < 0,05): * — kaTeropun A un B; ** — kaTeropum A n C; *** — kateropumn B n C.

Note: SC — similarity coefficient; AAP — acute abdominal pain; validity of differences (p < 0.05): * — categories A and B;

** — categories A and C; *** — categories B and C.

dakKTHUeCKH, eC/iM Ha HauaIbHOM YPOBHE (asio0sl,
aHaMHe3, TeMITepaTypHasi peakLys, lapaMmeTphl CUCTEM-
HOM reMOZIMHAMUKH) OL|eHKH [1apaMeTpOB MaLjeHTa
JKCMepPTHAsl CUCTeMa MpefoCTaB/IsieT 10/Ib30BaTeTo
«Hu3Kue» 3HaueHus KII 1 MecTorosioxeHus fyuarHosa
OA Ha 6onee Hu3mMX ctyreHsx pedtudra OCIITIBP,
TO UMEHHO 3TO 00CTOSATEe/IECTBO TI03BOJISIET 320CTPUTh
ocoboe BHMMaHUe Bpaya Ha Haubosiee BepOSITHOM
«He XpeCcToOMaTUMHOM» BapuaHTe (Kareropusi B wim
C) pa3BuTHs JeCTPyKLMH uepBeoOpa3HOro OTPOCTKA.

Ha II-M ypoBHe IMarHOCTUKU C MIOMOILL[bIO IKC-
MepTHOM CUCTeMbl, KOTZia coOpaHHbIe >Kaio0bl U aHa-
MHeCTHYeCKHe [JaHHbIe [I0I0JIHS0TCS pe3y/ibTaTaMu
(13UKaIbHOrO 0CMOTPA, UHAMKATOPHbIE NTapaMeTphl
OCIITIBP cBUzIeTENBCTBYIOT O CYIeCTBEHHO OOJBIIIUX
BO3MOXHOCTSIX LIU()POBOTr0 MHCTPYMEHTA [i/1s1 YETKOTO
pasrpaHvueHyst TpeX BO3MOKHBIX BApUAHTOB pa3BU-
Thsi OA ¢ HeoOXOAUMOCTBIO TIOATBEPKAEHUS WA UC-
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KJ/IFoueHHs1 3a00/1eBaHus C 00s13aTe/TbHBIM MPUB/IEUeHEM
JIOTIOJTHUTE/TBHBIX JITAD0PATOPHBIX M HHCTPYMEHTAaTbHbIX
MeTo/|0B AuddepeHLIanbHON AUarHOCTUKU.

Ha 3aBepiuarolijem sTare B3aMMOZeHCTBYS Bpaua
¢ OCIITIBP, Bk/rOUaOIL[eM HUHTerpa/ibHy0 00paboTKy
KJIMHUYeCKUX JaHHBIX COCTOSIHMSA MNalleHTa C riapaMe-
TpaMH PYTUHHBIX JIaO0pPaTOPHBIX/arapaTHbIX METOZI0B
o0cieoBaHys CpefiHUe 3HAUeHHs pedTHUHTa AUarHo30B
OCIIITBP uMeroT Cy1jeCTBEHHO 3HAaUMMble pa3nuus
(p<0,05) mexxy BcemU TpeMsi KaTeropysiMy CII0KHOCTH
muartosa OA. Tak, B HauboJiee TPYIHBIX /IS TUArHO-
ctuku OA HabsmoneHusix Kareropuu C, rje XUpypru
BOBCe He pacCMaTpyBa/li NTlepBUYHBIN AuarHo3 OA
CpeJiyl BO3MO)KHBIX JUarHOCTUYECKUX THIIOTE3, TOJIBKO
y 2-X (6,1 %) nauyeHToB ripekaoHHOTO (88 1 91 seT)
BO3pacTa C BbIpaKeHHbIMU SIBJIEHUSIMA KOTHUTUBHOI'O
Y COMaTU4eckKoro feduriura 1 HesiCHOM K/IMHUYeCKOU
kaptuHoi JCIITIBP Tak ke He npe/icTaBK/Ia BePOSTHBIN
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murarHo3 OA B peliTrHre Bcex AuddepeHLIManbHbIX A1-
arHo30B. HaobopoT, B KMHNUecKux HabmopeHusx OA,
COCTaBUBLIMX KaTerOpUI0 A, He CONPOBOK/ABILIMXCS
y Bpaueii mpobieMamul B CBOeBpeMeHHOM IMarHOCTH-
ke OA, cpegHee 3HaueHue mo3uuu OA B pedTUHTe
nuarHo30B DCIITIBP 6b110 6/113K0 K WeanbHOMY,
(bakTMUeCKU He Mpe/io/ararollero Hamuus y rnaru-
€HTa UHOI'0 JYarHosa. B paccmarprBaeMoM KOHTEKCTe
otieHky napametpo DCIITIBP rpymnma naupeHToB ¢ OA
kareropyy C 3aHUMaJIA TIPOMEXXYTOUHYHO MO3ULIUIO.
IIpyHrMas BO BHUMaHUe HM3BeCTHble U3 K/IMHU-
YeCKOM MPaKTHUKHU (PaKTOphl, MOPOI OKa3bIBalOLIUe
HeraTMBHOe B/IMsIHUE Ha 3 (eKTUBHOCTb JMarHOCTUKU
OA (npeK/IOHHBIV BO3PacT M Ha/IMUMe COMYTCTBYIOLIMX
3a00/1eBaHMiA, )KeHCKHH 1071, TI03/IHKe CPOKH oOpartieHus
3a MeJULIMHCKOM MIOMOLIBIO, PeTPOIIEPUTOHeaIbHOE U
B TIOJIOCTH MaJjioro Ta3a pacrojiokeHre yepBeoOpas-
HOT'O OTPOCTKA, OTCyTCTBHE CUMITTOMA ITepeMellleHUs]
Oosneid, 3a/iep>KKa CTy/a/ra3oB, Auapes, OTCYyTCTBUE
TUMepPTePMUH, JTeUKOLMTO3a, HalnYle aHeMUH, TUTep-
OuMpyOMHEMHH, OTCYTCTBHE CBOOOAHOM >KUIKOCTH
B OpIOIITHOM MOIOCTH MO JaHHBIM Y 3-ANarHO CTUKHU
Y TIp.) HaMU TpOBe/leHa UX MHOTro(aKTOpHas OLleHKa
B cornocTas/ieHuu ¢ napamerpamu DCIITIBP.
PesysnbTaThl HCC/1e0BaHUs TT0Ka3aau, YTo IpU
oripe/ie/IeHHOM CIieKTpe HecrerupuuHbIX s OA
CUMIITOMOB, UMeBLIMX MeCTO y rnauueHToB ¢ OA (0T-
CYTCTBHE CUMITTOMA IepeMeliieHust 6omeid, 3aziepxka
CTy/1a/Ta30B, fjuapes, Y 3-IpU3HaKU MeTeOpr3Ma U aHe-
MUsi) ¥ Bo3pacTe nareHTa 6omnee 70 et SCIITIBP
[OCTOBEPHO yallle pa3MelliaeT BeposaTHbIM fuarHo3 OA
B UMCJIe NIePBBIX TPeX B IPUOPUTETHOM PEUTUHTE €10
cre”HeprpoBaHHbIX O30BII, yTo TeM cambIM aKLjeH-
TUPyeT BHUMaHMe M0/Ib30BaTe/I1-Bpaya Ha HaJlnune
HexapakTepHbIX /151 OA CUMIITOMOB IIPU BepOSITHOM
TIPHUCYTCTBUM BOCIIA/IUTE/IbHBIX U3MEHEHUSIX B Uep-
BeoOpa3HoOM oTpocTKe. B cBoio ouepesib, TpU CPOKe
3aboneBanust OA 6osiee 24 4acoB y JIUL] )KEHCKOTO
1071, TUTIEPTEPMUU TeJla, He mpeBbiatoleit 37,5 °C,
TaHTPeHO3HbIX 3MeHeHHsIX YepBeoOpa3HOro OTPOCTKa,
pacnpoCcTpaHeHHOM IepPUTOHUTe, TUTIepOMIMpyOuHe-
MHH, TUTIOTIPOTeNHEeMHH U ruriepasoremun JCIITIBP
0060CcHOBaHHO rpe/icTaBssieT AuarHo3 OA B umcsie Tiep-
BBIX /JIByX BepOSAITHbIX. OueHb Ba&XKHO OTMETUTh, UTO MpH

SURGERY

OTCYTCTBHH Y TIaljeHTa B KJIMHUYeCKOW KapTHHe 3a00-
JIeBaHUs1 PBOTBI, JIEMKOLIUTO3a, KUJKOCTHBIX CKOTIEHUH
B OPIOILIHO¥ MOJIOCTH 110 JaHHBIM Y 3-HCC/Ie/I0BaHMs,
a Tak)ke TMpH 3aOPIOIIIMHHOM/B TIOJIOCTH MaJIOTo Ta3a
pacrioyio)keHuu ueppeobpasHoro orpoctka SCIIIIBP
TakK >ke 3¢ deKTUBHO pa3melriaeT AuarHo3 OA B nmepBou
VTU BTOPOY MO3ULIUSIX IPUOPUTETHOIO PeUTHHTa.

Ha nocnegnem starie uccneoBaHust Mbl IIPOBeJA
PeTPOCIIeKTUBHYIO OLIeHKY 3(()eKTHBHOCTH JUarHOCTH-
KU pa3nnuHbiX popMm OA B XUPYypruveckou MpakTrKe,
CpPaBHMUB ee C MarHoCTUYeCKUMU BO3MOXXHOCTSIMU
OCIIIIBP. B 57011 cBsA3M /151 OL}eHKM 3()()eKTHUBHOCTH
IrarHocTUky ¢ nomoiibio ICIITIBP, conocraBuMoi
C TAaKTHKOM MpoBefieHHs1 JuddepeHI[aabHOr0 AMarHo3a
O3O0BII B peanbHOM KIMHUYECKOW MPaKTUKe, HAMU
B KauecTBe 0a30BbIX KDUTEPHEB OLIEHKU BHIODAHbI:
nosioxkeHue auarHosa OA B peliTuHre auddepeHiu-
anbHbIX AuarHo3oB DCIITIBP Ha nepBom mecte (M-1),
B UucJie nepBbixX AByX (M-2), Tpex (M-3), wectu (M-6)
13 BO3MOJKHBIX /IeBATH BapuaHTOB (TabJ1. 5).

Tak, /11 00beKTUBHOM OLIeHKU KJIMHHUYEe CKUX
HabsrozieHnii KaTeropun A (TUTTMYHOE TeueHHe U CBO-
eBpeMeHHbIN AuarHo3 OA) Hamy 060CHOBaHO BBIOpaH
kputepuii M-1 Ha III-M ypoBHe 3aK/TFOUMTE/TBHOM SKC-
NepTHOM oLjeHKH c riomoll s JCIITIBP.

B Tex cutyanusax, korga teuenre OA He yKJia-
JBIBA/IOCh B KJIaCCUUeCKYH0 KapTUHY 3abosieBaHus
U Bpau-XUPypr COMHeBaeTCsi B yOeAUTe/NbHOCTU
Tpe/iCTaB/eHHbIX Yy MaleHTa CUMIITOMOB U IPU3Ha-
kOB (kareropusi B), Hamu Ha Il ypoBHe auarHoCTUKM
c niomotbio JCIITIBP ripuMeHeH KpyUTepuyii OLIeHKH
M-2. T1pu Haubosiee poOIEMHBIX JJIs1 AUATrHOCTHKHY,
aTUMUWYHBIX BapuaHTax TeueHUs1 OA, OTHeCeHHbIX
K Kareropuu C, MCIO/Ib30BaJIM /Ba paHra OLIeHKU
¢ momotsto SCIITIBP: M-3 u M-6.

Pe3ynbrarel MCciej0BaHUM 1TOKa3a/u, YTO B Ka-
Teropuu A, koraa auarHo3 OA He BbI3BaJl y Bpadeii-
XUPYProB COMHEHUI, CDaBHUTE/IbHAS! TOUHOCTh JUarHO-
ctrku ¢ noMolpro ICIIIIBP B panre M-1 cocraBuia
95 %, ypoBeHb KoTOpoi ymeHbItasics oT [TOA (100 %)
K ['OA (93,0 %). B kateropuu B coMmHUTENBHOTO A1s1
Bpaya-xupypra auarto3a OA TOYHOCTb TUAarHOCTUKU
B paHre M-2 ymeHbImaach 7o 93,8 %. Ha sTom done
nipu [TOA 1 ®OA ona 6b171a MakcUManbHOU. TObKO
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Ta6nuya 5.
CpaBHuTeNbHas oLueHKa agnarHocTuyeckoi adektuBHocTn ACMMBP npu pa3nuuHbix popMax ocTporo anneHAuLMTa
Table 5.
Comparative evaluation of diagnostic effectiveness EDSS for various forms of acute appendicitis
Matomopdonornyeckue popmbl/ Pathomorphological
forms
Kputepun cpaBHeHusi/ comparison criteria
MOA/SAA DOOA/PAA FOA/GAA OA/AA
(n=15) (n=111) (n=24) (n=150)
KaTeropwus A.
Yucno naumneHToB € YyCTaHOBMEHHbIM anarHo3om OA B XMpypruyeckom
oTaeneHuu kateropum A/4ucno nauyueHToB ¢ noauumen SCIMNBP B M-1 B rpynne, a 8650/) (32/17;) (;3?/31;1) (1)%16%())
(%)/ Category A. Number of patients diagnosed with AA in Category A surgery ? e =R g
department/Number of patients with EDSS in P-1 in the group, (%)
KaTeropus B.
Yucno naumneHToB ¢ gnarHo3om OA, Bbi3biBaBLUEM COMHEHUSI B XMPYPrUYECKOM
oTaeneHuu kateropuv B/Yucno nauneHToB ¢ nosuumeit SCMMBP B M-2 (%)/ 3/3 12 /12 1/ - 16/ 15
Category B. (100 %) (100 %) (93,8 %)
Number of patients diagnosed with AA in doubt in Category B surgery department/
Number of patients with EDSS in P-2, (%)
Kateropwms C.
Yucno nauneHToB ¢ AnarHo3oM OA, He YCTaHOBJIEHHOM B XUPYPruyeckoM
oTaeneHuu kateropum C / Yucno nauueHToB ¢ noauuuert SCMMBP B M-3, (%)/ 7/5 18/14 8/4 33/23
Category C. (71,4 %) (77,8 %) (50 %) (70 %)
Number of patients diagnosed with AA not established in the Category C surgical
department/Number of patients with the EDSS position in P-3, (%)
KaTeropus C.
Yucno nauneHToB ¢ AnarHo3oM OA, He YCTaHOBIEHHOM B XUPYpPruyeckoM
oTaeneHun kateropum C/4ucno nauneHToB ¢ nosuumen CMMBP B M-6, (%)/ 7/7 18/17 8/7 33/31
Category C. (100 %) (94,4 %) (87,5 %) (93,9 %)
Number of patients diagnosed with OA not established in the Category C surgical
department/Number of patients with the EDSS position in P-6, (%)

[pumedaHme: OA — ocTpblii anneHANUMT; NMOA — npocToi ocTpblii anneHanumT; POA — GNerMOHO3HbIN OCTPbIA anneHANUNT;
OA-raHrpeHo3HbI OCTPbIi anneHanMUNT. MNonoxkeHne OA B peiTuHre npeactasneHHbix ACMMBP anarHo3oB Ha nepeoM MecTe (M-1),
B uncre nepblx AByx (M-2), Tpex (M-3), wectn (M-6) 3 BO3MOXHbIX JEBATW BAPUAHTOB.

Note: AA is acute appendicitis; SAA is simple acute appendicitis; PAA is phlegmon acute appendicitis; GAA is gangrenous acute
appendicitis. Position of AA in the ranking of diagnoses submitted by EDSS in the first place (P-1), among the first two (P-2), three

(P-3), six (P-6) of the possible nine options.

y ogHoro mnaiuenTta ¢ ['OA npumenenue SCIITIBP
He TI03BOJTU/IO YCTaHOBUTH UarHo3 OA B MepBbIX ABYX
TO3ULUSAX, NIPe/|CTaB/IeHHbIX SKCIIePTHOU CUCTEeMOM
JIarHO30B.

B Haubosnee rnpobneMHO¥ /it CBOeBpeMeHHOMH
u TouHol auarHoctuku OA kateropuu C addek-
TUBHOCTB AuarHoCTUKUA OA ¢ nomolresto SCIITIBP
B paHre M-3 coctaBuia 70 %, ¢ MakCUMaTbHBIMU
3HaueHusMu 111 POA (77,8 %) 1 MUHUMAaTbHBIMU
ast TOA (50 %). leTanbHbld aHa/IW3 MeAULIMHCKOM
JOKyMeHTalUM [10Ka3aJj, YTO YeTBepo U3 BOCbMU
nanyeHToB ¢ I'OA, y KOTOPBIX MarHo3 He yZAan0Ch
YCTaHOBUTH Aaxke ¢ npuBiaeueHruemM DCIITIBP, 6b1m
JIMIIaMK TIPeKIOHHOTO Bo3pacTa (cpeiHuii Bo3pacT 74,5
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B UHTepBaJsie oT 67 fo 88 neT), rocnuTaaM3upPOBaHbI
B cpesHeM yepe3 73,5 (ot 30 fio 120) yacoB OoT Hauana
3a00s1eBaHys C K/TMHAUECKON KapTUHOW pacrpoCcTpaHeH-
HOTO MIePUTOHUTA, alleHAUKY/ISPHBIN reHe3 KOTOPOro
B TIpe/j0TepaljiOHHOM Tepuo/ie He ObUT abCOMIOTHO
OueBH/IeH 151 Bpaua-xupypra. Bmecre ¢ TeM ecyiv B Ka-
teropuu C HabrOAeHMIA BOCIIO/Ib30BaTHCS TOMOIIIBIO
OCIITIBP B panre M-6, TO TOUHOCTb yCTaHOBJIEHUS
muarHo3a OA ysennuurBaetcs 0 93,7 %, a IipyMeHu-
TenbHO K I[TOA, ®OA u I'OA onHa gocturaet 100 %,
94,4 % u 87,5 % cooTBeTCTBeHHO (Tabsuia 5).
CpaBHuTebHast o1jeHKa 3G deKTUBHOCTH IUarHo-
ctrku OA ¢ nomotisto CIITIBP B paHre KajiuopoB-
K1 M-1 c ucnonw3oBaHueM kKputepusi Mak-Hemapa
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1oKasasa, UTo IpUMMeHeHHUe 3KCIIePTHON CUCTeMbl
1o3BoJisieT JocToBepHO (p=0,018) yMeHbLIUTb yJe/b-
HBII BeC HETOUHBIX IMarH030B B Kareropuu B u C 6e3
CyILLIeCTBEHHO 3HAUMMOW MOTePY TOYHOCTH B KaTeropyuu
A npu CBoeBpeMeHHO yCTaHOB/IeHHOM AuarHose OA.

BbiBOAbI

B nporiecce peTpoCreKTUBHOIO MCC/Ie[0BaHUs
MeJUI[MHCKUX KapT CTAlfMOHapHOTO OosbHOTO ¢ OA
ObIIO YCTAHOBIIEHO, UTO, BO-TIEPBLIX, MTpe/JiaraeMast
Bepcust DCIITIBP, ucnosnb3ys «b6a3y 3HaHUN» JeBsi-
TH HanboJsiee YacTo BCTpeYaeMbIX B K/IMHUUECKOU
npaktuke O30BbII, agekBaTHO MOJjeTUPYeT MPOLIeCChI
IUarHOCTUUYeCKHUX PaccyXJeHuu (pa3MbIlIeHni)
KJTUHUIMCTA B TPeIMETHON 00/1aCTH HEOT/IOKHOMN
abroMuHanbHON XUPYpruu. SPPeKTUBHOCTE JUarHo-
ctuku OA c nomorgeto DCIITIBP 3aBucHT ot Bapuas-
TOB 1aToMop¢oI0ruK uepBeobpa3HOro OTPOCTKA U UX
OCJIOKHEHH, OTIpeZieNsIroIInX 0obIoe pasHooOpasue
K/IMHAYeCKUX clieHapyeB OA 0T K/1acCU4ecKoro (¢ rna-
TOTHOMOHHUUYHBIMH CUMIITOMaMH) BapyaHTa /10 aTu-
MAYHOTO (C HexapakTepHOU Ayt OA CUMIITOMaTUKOU
3abosieBaHMsI) €ro TPOSIB/IEHUH.

Bo-BTopeix, OCIITIBP noka3ana CBOKO COCTO-
ATe/NbHOCTb M0 KPUTEPUIO pesleBaHTHOCTH (0151
C/lyudaeB, KOT/Ia TIPaBU/IbHBIN JUarHo3 Obl BK/IIOUeH
B cocTaBneHHbld DCIITIBP cnivcok auddepennu-
aNbHOW AVarHOCTUKH), TIOATBEPAUB KIUHUYECKUU
muarao3 OA B 98,7 % nHaOmomeHuit. B curyammsx
aTUIMTUYHOTO TeueHUs 3a00ieBaHUs U HESICHOTO JHa-
rHo3a OA 3¢ eKTUBHOCTh AMAaTHOCTUKY B 3a/IaHHBIX
10/Ib30BaTesieM apaMeTpax peMTUHra JUarHo30B
OCIIIBP ocrtaeTcst mpuemieMO BBICOKOM, COCTABJISIS
96 %, Bapbupys OT 95 % Npu AeCTPYKTUBHBIX €ro
tdhopmax 70 100 % nipu mpoctom OA. Yie/bHBIN BecC
Haubosee BepPOSITHOTO (TIepBOe MeCTO B pelTHHTe)
auarHo3a OA cocraBun 80,7 %, a B peUTUHTe [ABYX
IddepeHLIManbHbIX AUarHO30B (TIepBOe UK BTOpoe
MeCTO B pelTuHre) 3¢ (peKTUBHOCTb JUArHOCTUKHU
OA c noagepxkoii B DCIIIIBP gocturaet 88 %,
HeCylLeCTBeHHO CHUXAasiCh 0 ypoBHA 82,1 % npu
«HexXpeCcToMaTUHHOM» KJIMHUYeCKOM BapuaHTe OA.
3To0 BakHOe 006CTOSITETBCTBO MOKAa3bIBaeT, YTO Ha-

SURGERY

rpaB/ieHue AUarHoCTUYeCKOro I0MCKa, 0CHOBAHHOe
Ha npejyiokeHHbIX DCIITIBP nns kniuHUUCcTa Ba-
puaHTax auddepeHranbHbIX Auario3os O30FBI],
SIBJIAETCSI BeCbMa NMPAKTUYHBIM B YCJIOBUAX BbIKH-
JaTenbHOUW TaKTUKHU JUHAMHUeCKOro HabmroeHus
3a malyeHToM C nogo3penreM Ha OA. Pe3ynbTathl
yccieZ0BaHus TIO3BOJISIOT MpeArosiararb, 4YTo UC-
nosib3oBaHue JCIITIBP B xupypruyeckoil mpakTuke
IIPY U3BECTHBIX TPYAHOCTSIX UHTepIpeTaluyu CUM-
MITOMOB U HesiICHOU KinHuueckou kKaptuHe O30BI1
TI03BOJIUT B OIpe/ie/IeHHbIX KIMHUYeCKUX CUTYaLUsIxX
cBOeBpeMeHHO 000cHOBaTh noka3anus K KT opraHos
OpIOIIHO} TIOJIOCTU KaK aJbTePHATHUBLI JUarHOCTHU-
YyeCKOM Jiarapo CKOIUH.

B-TpeTbux, Halll ONBIT JOK/IUHUYECKOTO HUCIIO0JIb-
3oBanust DCIIIIBP npu Hannumu B uHTepdetice CTPyK-
TYPUPOBAaHHBIX CHMIITOMOB 3ab0/ieBaHUSI [103BOJISIET
PEeKOMeH/10BaTh KJIMHULIMCTY ee pUMeHeHre B (hopmare
VHTePaKTUBHOI'O «KOIHUTHMBHOIO ITOMOILIHUKa» IIPU
MOOBIX 3aTPyJHEHUSIX U COMHeHUsIX B fuddepeHL-
anbHOM auarHoctuke O30BII. IIpennaraemas Bep-
cust DCIITIBP MoxeT cTaTh BaXKHBIM [|OTIOJTHEHHEM
MHOTr03TalHoOro AUarHoCTU4eCcKoro Inporecca Kak
Ha JIOrOCIUTA/IBHOM, TaK U CTalMOHAPHOM YPOBHSIX
OKa3aHusl HeOT/I0KHOM MeJULIMHCKOM ITOMOILU TIPU
«OCTPOM >XMBOTe». B IepcrieKTriBe pacCMaTprUBaeTCs
BapuaHT ucnosab3oBanys DCIITIBP, rpu koTopoM Bpau
BBOJJUT B SKCIIEPTHYIO CUCTEMY UH(OPMALMIO O CBOUX
[UarHOCTUYeCKUX TUIOoTe3aX Y KOHKPeTHOr'o NaleHTa
Y U(PPOBOII MHCTPYMEHT IPe/I0CTaB/IsIeT Bpauy CIIEKTP
K/IMHUYeCKHX TPU3HAKOB 3a00/1eBaHm, OTHOCSILUXCS
K TIpe/ITIo/laraeMoMy /IMarHo3y Bpaua U 0COOeHHO Tex
CUMIITOMOB, KOTOpPble UMEIOT pellarolliee 3HaueHue
451 auddepeHLMaliuy K/IHOUeBbIX albTepHATUBHBIX
[MarHO30B.

B 3akstouenue ciefyeT OTMETUTb, UTO Pe3yJIbTaThl
JoknrHu4eckoro uccnenosanus SCIITIBP npu O30-
BII Bce MeHblile OCTaB/IAOT MecCTa [y1s IleCCUMU3Ma.
[TonyyeHHble faHHbIE CBU/ETENbCTBYIOT O CPaBHUMOM
JMarHoCTUUeCcKor 3((eKTUBHOCTH TpejiaraeMomn
Bepcuu JCIIIIBP ¢ TOUHOCTBIO AMarHOCTHUKU KJIMHU-
L[UCTa, 9YTO 000CHOBBIBaeT HEOOXOAUMOCTD Ja/TbHeH-
IIMX UCC/IeZJ0BaHUI 3TOT0 LIU(PPOBOrO MHCTPYMEHTA
B HEOT/IO)KHOW abJJOMUHATbHOM XUPYPrHyU.
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CLINICAL CASE
KJIMHWYECKUWN CJTY YA

Urgent total pancreatoduodenectomy for profuse gastro-intestinal
bleeding caused by renal cancer metastases to the pancreas

Andrey G. Mylnikov 8, Aleksey E. Klimov ~, Temurbek Sh. Kurbanniyozov,
Nina V. Bujmestru, AnnaA. Chernjaeva, Tatyana A. Gusarova

City Clinical Hospital named after V.V. Vinogradov, Moscow, Russian Federation
< dr.mylnikov@yandex.ru

Abstract. Renal cancer (RC) can spread to different organs, metastatic damage of the pancreas is quite rare. But, in contrast of
primary and other metastatic malignant tumors, pancreatic RC metastases can be resectable in 80 % of cases with nearly 90 % 5-year
survival rate. Pancreatic oncologic surgery includes 3 different types of resection: distal pancreatic resection, pancreatoduodenal
resection and total duodenopancreatectomy. The last type is the most extensive procedure, incorporates except of total removal
of the pancreatic gland, total excision of duodenum and, in some cases, partial gastrectomy. In surgery of pancreatic tumors
using of total duodenopancreatectomy is relatively rare (6,7-12,3 %). And in spite of low mortality (5-6,25 %) in recent years,
whole removal of the gland inevitably leads to severe metabolic changes such as complete exocrine insufficiency and unstable
insulin-depended diabetes mellitus which need lifetime medical correction. Gastrointestinal bleeding from pancreatic metastases
of RC as a disease complication occurs quite rare and appears due to invasion of cancer tissue located in the pancreatic head
to duodenal mucosa and then ulcerated. There are few single observations or little series (2—4 cases) described in literature.
Pancreatoduodenal resection in such cases is the main type of surgical intervention. Now we present a case of successful urgent
total duodenopancreatectomy, performed for recurrent profuse gastrointestinal bleeding from pancreatic head metastasis of RC
invaded duodenum after previously radical nephrectomy. During the operation several cancer nodes in the pancreatic body and tail
were found that defined the total gland removal. Postoperative period proceeded uneventfully and the patient was discharged on
15" day. Uniqueness of this case is that emergency total duodenopancreatectomy was successfully done for profuse gastrointestinal
bleeding as the only possible chance for cure. We have not found similar reports in the available literature.

Key words: renal cancer, metastases to the pancreas, total duodenopancreatectomy, gastrointestinal bleeding
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Introduction

Renal parenchyma cancer is the 14th most common
cancer in the world among malignant tumors. Clear cell
carcinoma is the most common histological type of
RC [1], which metastasizes both hematogenically and
lymphogenically. Most often metastases are found in the
lungs (50-60 %), bones and liver (30—40 % each). Next
in frequency are the adrenal glands, the contralateral
kidney, and the brain. RC metastases to the pancreas
are mentioned much less frequently in the literature,
in 1.6-11 % of cases [2]. On the other hand, metasta-
ses account for only 2-5 % of all tumors found in the
pancreas. RC metastases represent most of them (about
70 %) and can be detected many years after the removal
of the primary tumor [3-5]. In addition, metastases of
lung cancer, colon cancer, breast cancer, melanoma
can be detected in the pancreas. But if in these diseases
the involvement of the pancreas, as a rule, is one of
the manifestations of extensive tumor dissemination,
excluding the possibility of surgical intervention, then in
case of RC it is often isolated or combined with single
metastases in other organs [6].

Pancreatic metastasis of RC is multifocal in about
39 % of patients and resectable in 80 %, which is sig-
nificantly higher than in primary pancreatic adenocar-

SURGERY

cinomas. In these cases, resection of the pancreas with
its isolated lesion provides a good long-term result.
More than 250 cases of pancreatic resections for met-
astatic renal cell carcinoma have been described in the
literature. The five-year survival rate in this group of
patients ranges from 43 to 90 % [7].

In the surgical treatment of malignant tumors of
the pancreas, depending on their localization and prev-
alence, 3 types of operations are used: distal resection,
pancreatoduodenal resection and, less often, total duode-
nopancreatectomy (TDPE), while the last 2 interventions
can be performed both with preservation of the stomach
and with its resection. At the same time, TDPE is the
most extensive and traumatic procedure, and in all
cases leads to profound metabolic consequences in
the form of extremely labile current diabetes mellitus
and complete pancreatic exocrine insufficiency, which
require lifelong drug correction.

The first successful TDPE for hyperinsulinism was
performed by J. Priestley in 1944 at the Mayo Clinic,
and he also reported about the patient, including his
metabolic status, 5.5 years later [10]. Gaston E.A. in
1948 described 17 TDPE performed by different authors
for cancer, neuroendocrine tumors of the pancreas and
chronic pancreatitis with a postoperative mortality of
59 % [11].
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In the USSR and Russia, the A.V. Vishnevsky
Institute of Surgery has the greatest experience in
performing TDPE, where the first such operation was
performed by V.A. Vishnevsky with the participation
and under the guidance of acad. RAMS M.I. Kuzina
in 1979 [12]. In the Rostov Oncologic Institute during
18 years (1987-2005), 23 TDPE was performed for
pancreatic tumors and locally advanced stomach cancer
with a mortality rate of 30 % [13].

The proportion of TDPE in the leading world
pancreatological centers currently ranges from 6.7 to
16.9 % among all pancreatic resection. Postoperative
mortality dramatically decreased and currently amounts
to 5-6.25 % [14, 15].

RC metastases are very rarely manifested by gas-
trointestinal bleeding (GIB), single reports are described
in the literature [16]. In this article, we present a case
of successful surgical treatment of recurrent profuse
GIB, due to metastasis of renal cell carcinoma in the
pancreatic head, invading duodenum after a previously
nephrectomy. The uniqueness of the observation is that
the patient underwent emergency TDPE as the only
possible way of treatment. We have not found such
cases in the available literature.

Materials and methods

Previously, the patient received voluntary informed
consent to participate in the study in accordance with the
Helsinki Declaration of the World Medical Association
(WMA Declaration of Helsinki — Ethical Principles for
Medical Research Involving Human Subjects, 2013)
and the processing of personal data. The study was
approved by the Commission of the Ethics Committee
State Budgetary Healthcare Institution “City Clinical
Hospital named after I.I. V.V. Vinogradov of the De-
partment of Health of Moscow, Moscow, Russia.

Patient M., female, 71 years old, was admitted on
27.10.2021 as planned to the Department of Clinical
Dietetics of the V.V. Vinogradov State Clinical Hos-
pital with a clinical picture of anemia (Hb — 85 g/1)
without obvious signs of GIB. In 2009, she underwent
nephrectomy for a clear cell cancer of the right kidney.
In 2017, control CT revealed multiple metastases in the
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pancreas. At the same time, a decrease in hemoglobin
to 80 g/l was detected without clinical manifestations
of GIB. An operation was proposed — resection of the
pancreas, but the patient refused. In December 2019
PET-CT revealed the presence of pathological neoplastic
tissue with hypermetabolism of the radiopharmaceuti-
cal in the pancreatic head with the germination of the
tumor node into the lumen of the duodenum, multiple
similar formations in the body and tail of the pancreas,
single neoplasms in the lungs. At the same time, during
esophagogastroduodenoscopy (EGDS), ulceration of
the duodenum was first detected as a consequence of
the invasion of the intestinal wall by a metastatic node
located in the head of the pancreas. In January 2020,
a percutaneous biopsy of one of the foci in the tail
of the pancreas was performed, the sample of light
cell kidney cancer was found. In 2020, she received 4
courses of chemotherapy, and is currently in the process
of immunotherapy. In 2020-21, she noted repeated
episodes of GIB, manifested by melena. She was treated
inpatient in commercial clinics, multiple hemotransfu-
sions, embolization of the arteries supplying the head of
the pancreas were performed, but episodes of bleeding
repeated. This hospitalization is associated with anemia.

On the second day of hospitalization, the patient com-
plained of vomiting by blood. With emergency EGDS,
an intensive jet flow of scarlet blood was detected from
a tumor formation located on the medial and posterior
walls of the vertical part of the duodenum, attempts at
endoscopic hemostasis proved ineffective. In an emergen-
cy, the patient was taken to the operating room for vital
indications. Median laparotomy was performed. During
the revision of the abdominal organs, it was found that
the small and initial parts of the colon were filled with
fresh blood. There are no signs of tumor lesions of the
parietal and visceral peritoneum. Almost the entire head
of the pancreas is represented by a dense elastic tumor
formation with a diameter of 4 cm with a smooth surface.
The formation is mobile, does not invade surrounding
tissues and main vessels, and intimately connected with
the medial wall of the descending part of the duodenum.
In the body and tail of the gland, several similar tumor
nodes with a diameter of 1.5-2 cm are determined. No
metastases were found in other abdominal organs. Based
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on the endoscopy data, duodenotomy was performed.
Just above the region of the Vater on the medial wall,
tumor tissues were detected, from which active arterial
bleeding continues. The bleeding areas are stitched by
8-shaped manner, but the intensity of bleeding does not
decrease. Temporary hemostasis was achieved by pressing,
the gastroduodenal artery was isolated, bandaged and
crossed — without effect. An intraoperative consultation
has been assembled: taking into account the ongoing bleed-
ing, the inability to perform hemostasis by low-traumatic
methods, the resectability of the tumor, according to vital
indications, gastropancreatoduodenal resection is indicated.
In order to reduce the intensity of bleeding first, the neck
of the pancreas was divided, then uncinated process of
the gland gradually dissected with ligation of the vessels
passing through it. The intensity of bleeding was decreased
significantly. Further mobilization proceeded typically,
the gastropancreatoduodenal complex was removed in
a standard volume. Cholecystectomy was performed. On
the cut edge of the pancreatic stump, the main pancreatic
duct was not determined. Taking into account the pres-
ence of tumor nodes in the distal stump of the pancreas,
the absence of the main pancreatic duct dilation and, in
this regard, an extremely high risk of pancreatodigestive
anastomosis insufficiency, as well as the relatively sta-
ble condition of the patient, it was decided to perform
extirpation of the body and tail of the pancreas with the
preservation of the spleen. The distal parts of the gland are
mobilized from the splenic vessels, and the surrounding
tissues are removed. A terminolateral hepaticojejunostomy
with a diameter of 6 mm with a single-row nodular suture
with a monofilament thread with a diameter of 4/0 was
formed with the initial part of the jejunum. Distal of 30 cm,
a 4 cm wide lateral gastrojejunostomy was applied with
a 2-row continuous suture. Examination of the spleen —
viable, normal size. The wound was sutured in layers.
The duration of the operation was 4 hours, the total blood
loss was 1500 ml. During the operation, hemodynamics
was maintained by the administration of norepinephrine
at a dose of 0.55 to 0.85 micrograms/kg/min., 590 ml of
erythrocyte suspension and 770 ml of fresh frozen plasma
were transfused on the operating table. The patient was
transferred to the intensive care unit with lung ventila-
tion, with a blood pressure of 130/70 mmHg against the

SURGERY

background of constant infusion of norepinephrine at
a rate of 0.45mcg/kg/min.

Results and discussion

In the postoperative period, the patient was in the in-
tensive care unit for 7 days. Intensive therapy was carried
out according to the standard scheme with respiratory
and vasopressor support, infusion-corrective therapy,
prolonged antibiotic prophylaxis, nutritional support,
correction of glycemia, prevention of thromboembolic
complications, anesthesia. Vasopressor support and arti-
ficial lung ventilation were de-escalated and completely
stopped for 3 days. From the first hours after surgery, the
patient received insulin in the form of a constant infusion
at a dose of 1 to 4 units per hour, depending on the
level of glycemia, which ranged from 19.1 mmol/l to 4.7
mmol/l. Nutritional support was provided by parenteral
administration of a balanced solution of amino acids,
fats and carbohydrates from the 2-nd postoperative day,
with a gradual transition to mixed, and then (on the 5th
day) complete enteral nutrition using special mixtures
for adults. At the same time, the patient began to receive
enzyme replacement therapy with the drug “Creon” at
a dose of 80—120 thousand units per day, depending on
the nutritional load. The patient was examined daily by an
endocrinologist in order to correct the dose and mode of
insulin administration. After switching to oral nutrition,
long-acting insulin (Levemir) was prescribed 4 units in
the morning and 4 units at 21.00 and short-acting insulin
based on the level of glycemia (monitoring every 4 hours)
and the volume and quality of nutrition.

Postoperative period was uneventful. Drains were
removed on the 5th-6th day after surgery. The postop-
erative wound was healed. The patient was discharged
for outpatient follow-up treatment on the 15-th day after
the operation. Glycemia varied from 3,1 to 12,5 mmol/l,
stool was 2—-3 times per day.

Histological examination revealed metastases
of light renal cell carcinoma in the pancreatic head,
spreading into the duodenal wall to the mucous layer,
with ulceration. Metastases also were found in 4 peri-
pancreatic lymph nodes, as well as in the body and tail
of the pancreas (Fig. 1)
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Fig.1. Cells of clear cell squamuos cell carcinoma of the right kidney. Stained with hematoxylin and eosin x100
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Conclusion

This observation demonstrates, on the one hand,
the duration of the course of light cell kidney cancer
after radical surgical resection. On the other hand, we
are faced with an extremely rare cause of recurrent gas-
trointestinal bleeding — the invasion of RC metastasis
in the head of the pancreas into the duodenum. Despite
the wide spread pancreatic lesion, profuse bleeding,
which required an emergency surgical intervention,
an extremely large volume of emergency operation
in the form of a total duodenopancreatectomy, the
postoperative period proceeded without complications,
because of collaboration of highly professional crew
of surgeons, anesthesiologists, resuscitators and an
endocrinologist.
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AKCTpeHHas ToTal/ibHasA AYyOAeHONAHKPeaTIKTOMUSA Mo NOBoAYy
NPogy3HOro XXeNyA04YHO-KULEYHOro KpOBOTEYEHHUS, BbI3BaHHOIO
MeTacTa3aMu paKa NoYKU B NOAXKENYA0UYHYIO YKenesy

A.I'' MBUILHUKOB |g’ A.E.Kmumos ~, T.I1I. Kyp6anauésos, H.B. ByiimecTpy,
A.A.YepHsieBa, T.A.I'ycapoBa

Topojckas kmuHUUeckas 6onpHuila umenu B.B. BuHorpagosa, e. Mockga, Poccutickas ®@edepayust
P< dr.mylnikov@yandex.ru

AnHotanms. Pak nmouku (PIT) Mo)keT MeTacTa3MpoBaTh B pa3/iMuHble OPraHbl, HO METACTa3bl B TIOPKeTyA0UHYIO JKeJle3y
(IDK) noBonbHO pefku. I1pu 5TOM, B OT/IMUME OT ITEPBUYHBIX 3/10KaUeCTBEHHBIX OIyXO0sIel ¥ MeTacTa3oB OMyXoJel Apyrux
JoKanmM3aLuii, Metactasel B IDK paka mouku siB/sitoTcst pe3ektabebHbIME Y 80 % ManeHToB ¢ 5-7ieTHeH BBDKUBAeMOCTHIO,
pocruramomieit 90 %. Paznuyaror 3 Tuna pafuKanbHbIX oreparui npu onyxossix IDK, aucranbHyro pe3ekiyio, TaHKpeaTo-
IyoJileHalIbHYI0 pe3eKLUI0 U TOTa/lbHYI0 AyoseHonaHkpearskromuto (TAI13). [ocneqHss sasieTcs Hanbonee 06beMHBIM
BMeIllaTeIbCTBOM, I10/ipa3yMeBaroliM IIOMHUMO ToJiHoro yaaneHus: IDK, monHoe yzaneHve fBeHaALlaTUIIEPCTHON KUIITKH
Y B psifie CJTydaeB pe3eKIMI0 YaCTH JKeyJKa. B Xupypruu 3mokauecTBeHHbIX HOBooOpa3oBanuii IDK TAIID npuUMeHsOT
JTOCTAaTOUHO peKo, oT 6,7 1o 12,3 % cpeau BceX pe3eKI[MOHHBIX BMeIIaTe/IbCTB. Y XOTs Mocie TaKuX Orepalyii JieTaJlbHOCTh
B MOC/e/IHUe TOAbl CHU3UNACh [0 5-6,25 %, nonHoe ynanenue I1DK Bo Bcex ciayuyasix HEeMHUHYEMO IIPUBOAUT K TSDKeJIbIM
M3MeHeHUsIM TOMeOCTa3a B BU/Ie MOTHOM SKCKPeTOPHOM He/[0CTaTOYHOCTH Kee3bl U JIAOUIBHO TeKYIIero MHCY/IMH3aBUCHMOTO
caxapHoro guabeta, KOTOpbie TPeOyIOT O)KU3HEHHOW MeJMKaMeHTO3HOW KOppeKLWH. JKemy104HO-KHUILIeYHOe KPOBOTeueHHe
(KKK) siBisteTcst peJKUM OcJioykHeHHeM ropakeHusi [1)K mMeTacTa3oM paka TOYKY ¥ BO3HUKAET BC/Ie/ICTBHE IPOPACTAaHUS
OIyXO0JIEBbIM y3JI0M, PACIIOIAraroIIMMCS B TOJIOBKE JKeJle3bl CTU3UCTON 000I0UKH ABeHaL[aTUIIEPCTHON KULIKK U U3bsI3BIeHUS
OMyX0JIeBOM TKaHU. B iMTepaType UMeIOTCs OTMCaHUs eJUHIYHBIX HaO/TFOeHHi 1 Jjake HeOombIiX (2—4 ciTydasi) cepuid JieueHust
Moz i00HBIX MareHToB. OCHOBHBIM THUTIOM OIEPaTHBHOTO BMeLIaTeNbCTBa B JAHHBIX CTyYasixX C/IY>KUT MaHKpeaToAyoAeHambHast
pe3ekiysi. B HacTosAIIeM COOOIIeHNH MBI OTIMCBIBAEM C/Tydai YCIelTHOW HEeOT/IOKHOW TOTa/TbHOM [[yOo/leHOTTaHKPeaTIKTOMHUHY,
TIPOM3BeIeHHOM TI0 TIOBOAY peluArBrpytomero rmpody3Horo KKK, MCTOUHMKOM KOTOPOTO TTOC/TY W1 MetacTa3 PII B To/oBKy
IDK, npopacraromuii iBeHaAuaTinepctHyto kniiky (JITK) mocse panee BeinosiHeHHO# HedpskToMun. Ha onepariyn, moMumo
OITyXOJH, BbI3BaBLIel KpOBOTeUeHHe, OB 0OHapy)KeHbl MHOXKeCTBeHHbIe MeTacTaThdecKue y3/bl B Tesle ¥ xBocte IDK, uTo
U orpeieniio 00beM BMellaTebCTBa. [locieomnepaiioHHbIN Meprof, IpoTeKas 6e3 0CI0KHeHHH, naryeHTKa Oblia BeIMICaHa
Ha 15 CyTKM Moc/ie orepanyy. YHUKaIbHOCTh HAO/FOIeHNsI COCTOUT B TOM, UTO MaleHTKe YCIelIHO BBITIOJTHEeHa SKCTPeHHast
TAIIS ro moBoAy Npody3HOTo KemyAouHO-KUILIEYHOTO KPOBOTeUeH!s KaK eJMHCTBEHHO BO3MOKHBIM BapUaHT XUPYPruvecKoro
nedeHusi. B [oCTyHOM nuTepatype Mbl He 0OHAPYKW/IXA aHA/IOTUUHBIX COOOILeHHH.

KiroueBble c/10Ba: pak MOYKY, MeTacTasbl B OKeTyL0UHYIO JKeJle3y, TOTalbHas JyofeHONaHKPeaTIKTOMUS, JKeJTy[04HO-
KHIIeYHOe KPOBOTEeUeHNe.

Hudopmanys o huHAHCMPOBAaHUU. ABTOPEHI 3asiB/ISIIOT 06 OTCYTCTBUM BHeIIHero (pUHaHCHPOBaHHUSI.

BkJjiag aBTOpoOB: pa3paboTKa KOHLEeMNLMH, GopMupoBaHue HeHr, GOPMY/IMPOBKA M Pa3BUTHe KITIOUEBBIX Lieield U 3a/ja4 — BCe
aBTOPbI; MHTePIIPeTaLUs pe3y/IbTaTOB — BCe aBTOPBI; MOJTOTOBKA U pefjakTupoBaHue pykonucy: A.I. MbuibHUKOB, A.E. Knumos,
T.III. KypbaHué3os. Bce aBTOpBI BHEC/TH JIMYHBINA BK/Ia/] B Pa3pab0TKy KOHLIETILVY UCCIe/J0BaHUS ¥ TIOATOTOBKY PYKOITHCH. Bce

aBTODBI TIPOUMTAITH U OZ0OPHIN OKOHUATe/TbHBIN BapHAHT PYKOTIHCH.

Hudopmanys 0 KOHGIMKTe HHTePecoB. ABTOPHI 3asB/ISIOT 00 OTCYTCTBUY KOH(/IMKTA HHTEPECOB.
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Abstract. Sports-related traumatic brain injuries (TBI) accounts for up to 20 % of all injuries that are obtained by athletes
and its incidence rises annually due to rise in population involving in sports, growing popularity of extreme sports and high
level of motivation to achieve record results among young sportsmen. The aim of the review is to present the potential benefits
of using microwave radiothermometry and craniocerebral hypothermia technologies in sports-related TBI. The review considers
most common form of traumatic brain injury in athletes — mild TBI, which in turn can provoke a wide range of complications
and negative consequences in near and delayed periods after the injury. The main shortcomings of programs for complication
prevention in treatment and rehabilitation of athletes after TBI are considered, which do not take into account the peculiarities
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of injury mechanisms, its significant differences from household, road or criminal injuries with brain damage. Lack of objective
methods of instrumental diagnosis for injury severity is also described. In addition, pathophysiological component characteristics
of sports TBI is accentuated: frequency of repetition, increasement of brain and body temperature, peripheral redistribution of
blood flow and hypocapnia, which significantly affects cerebral blood flow. Based on the analysis of the available scientific
literature, it is elicited that TBI is an independent cause of cerebral hyperthermia development, which significantly aggravates the
consequences of the injury. Conclusions. The authors propose an innovative way to use microwave radiothermometry method as
a diagnostic tool for sports-related TBI. In addition, the review highlights the main recommendations for complications prevention
by using craniocerebral hypothermia technology, which reduces overall physical and cerebral hyperthermia, and augments the
resistance of cerebral cortex neurons to hypoxia and trauma. However, the authors believe that the described approaches in sports
medicine are not used purposefully due to lack of awareness of sports team doctors and coaches.
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or rotation of the head, in which the patient is in clear
consciousness, or the level of wakefulness is reduced

Introduction

In the structure of sports injuries, traumatic brain
injuries (TBI) account for up to 20 % of all types of
injuries [1]. About 97 % of sports TBIs are mild TBIs
(MTBIs) and the neurological symptoms are often le-
nient so that most of the injured young, strong, highly
motivated athletes tend to downplay the injury. This can
also cause an underestimation of the severity and the
extent of received injuries by a doctor or a trainer [2].

Minor brain injury is an acutely developed im-
pairment of brain function, which is the result of
a blunt blow with sudden acceleration, deceleration
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to moderate deafness, while there may be a short-term
loss of consciousness (up to 30 minutes) and/or amnesia
(up to 24 hours) [3,4]. In most patients, recovery after
mild TBI occurs in a short time (within 1-2 weeks),
and in 5-20 % of cases, symptoms of post-concussion
syndrome (cognitive, emotional, and behavioral disor-
ders) are noted for a long time. The severity of TBI is
most often assessed using the Glasgow Coma Scale,
and MTBI corresponds to a score of 13—15 points in the
acute period after injury. Metabolic, ionic, and neuro-
transmitter disorders and neuroinflammation develop in
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mild TBI, but changes on computed tomography (CT)
scan and magnetic resonance imaging (MRI) may be
absent.

Of great importance in worsening the prognosis
of the course of injury is the syndrome of re-injury
during the period of the special vulnerability of the brain
when the brain is especially susceptible to changes in
intracranial pressure, blood flow, and hypoxia.

Acute cerebrovascular disorders and neurotrauma
are accompanied by a focal increase in brain temper-
ature, which may not be reflected in changes in basal
temperature. In these cases, it is diagnostically important
to use non-invasive microwave radiometry (MWR),
which makes it possible to identify the foci of cerebral
hyperthermia. MWR is based on measuring the power
of the intrinsic emissions of human tissues in the mi-
crowave range, which makes it possible to calculate
the temperature of the cerebral cortex at a depth of 4-6
centimeters from the skin surface [5].

Up to date, in sports MTBI with neurological man-
ifestations, symptomatic pharmacotherapy is usually
carried out, and as recommendations, a reduction in
physical activity during the rehabilitation period is
suggested. The arsenal of rehabilitation technologies for
mild TBI is limited. At the same time, it is known that
a decrease in brain temperature provides the develop-
ment of pronounced neuroprotective effects: an increase
in the resistance of brain cells to ischemia, hypoxia, rep-
erfusion, and trauma, limitation of glutamate-mediated
excitotoxicity reactions, inhibition of the inflammatory
response to damage and the development of oedema,
as well as apoptotic and necrobiotic cascades [6-8]. It
seems very tempting to use this colossal potential of
brain protection in MTBI.

In the treatment of severe TBI, artificial hypother-
mia induction methods were previously widely used [5].
Low-temperature technologies of cerebral protection
include various methods of general cooling of patients,
achieving a decrease in body temperature to 32—-33 °C
[9], which is not applicable for mild TBI. The known
technique of nasopharyngeal hypothermia is of little
use in sports medicine due to the need to obturate the
nasal passages with cooling systems [10, 11].
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Also the craniocerebral hypothermia (CCH) method
is known which is based on lowering the temperature
of the scalp in the craniocerebral region in combina-
tion with neck cooling in the area of projections of the
carotid arteries [12]. It is also possible to use selective
craniocerebral hypothermia (SCCH) without cooling the
neck, which has proven itself well in the treatment of
acute ischemic stroke and many diseases accompanied
by cerebral and general hyperthermia (paroxysmal
sympathetic hyperactivity syndrome, delirious and
withdrawal syndromes, pyretic fever) [13]. Selective
CCH does not affect basal body temperature and other
homeostasis parameters with a heat removal session of
up to 4 hours and is the best candidate for use in sports
with mild TBI.

Thus, there are convincing prerequisites that MWR
and SCCH can be used to diagnose sports-related mild
TBI and prevent the development of negative conse-
quences of injury. In this regard, it seems important
to consider the issues of the features of changes in the
thermal balance of the brain in sports-related TBI and
the use of selective CCH.

Temperature balance of the brain and CCH

The brain is characterized by the highest metabolic
activity, accompanied by a powerful heat release (20 %
of the body’s total heat at rest), which requires at least
20 % of the total oxygen utilized by the body, 25 % of
glucose and IOC, with a brain mass of not more than
2 % [fourteen].

Almost all processes occurring in the central nerv-
ous system are sensitive to temperature fluctuations —
the resting potential and the action potential, the rate of
excitation, the efficiency of synaptic interactions, the
production and release of signal molecules, etc. [15,16].
Temperature internally affects the efficiency and rate of
metabolism in the brain, and temperature fluctuations
modulate behavioural and autonomic responses and
affect cognitive functions [17-19].

Under conditions of rest and norm, the brain is
moderately thermo-heterogeneous, and the level of
functional and temperature heterogeneity increases
with excitation (emotion, affect) and various patho-
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logical processes (cerebrovascular accident, trauma),
accompanied by the development of focal cerebral
hyperthermia.

With direct invasive temperature measurement in
the oesophagus, ear canal, arterial blood in the aorta
and venous blood in the jugular vein bulb in athletes,
it was shown that during physical exertion, causing an
increase in temperature in the oesophagus to 37.8 °C,
the blood temperature in the aorta increased to 38 °C,
in the jugular vein up to 38.5 °C, while the tympanic
temperature did not exceed 37.5 °C. An increase in
the temperature of the blood flowing from the brain
emphasizes the fact of the accumulation of cerebral
heat during working hyperthermia [20].

The human brain has a spherical shape, which
contributes to the retention of heat due to the effective
ratio of surface area to its mass, and the removal of
excess heat is limited since the brain is enclosed in
a hard bone “case” of the skull, which makes it difficult
to transfer heat to the outside.

The brain has certain passive ways of removing
heat. The main pathway for removing excess heat from
the brain is provided by a powerful influx of arterial
blood [21], which is sufficient to maintain normal
cerebral heat balance at rest [22].

However, with an increase in body temperature,
the influx of warm blood worsens the conditions for
removing excess heat from the brain, which begins to
accumulate. A decrease in cerebral perfusion with oede-
ma and an increase in ICP also impairs heat dissipation.

Another convection mechanism for regulating brain
temperature is formed by cooling the cerebral cortex
with venous blood flowing from the scalp through the
emissary’s veins and reaching the venous sinuses of the
dura mater through perforators [22]. This very short
transit route of venous blood cooled in the external
environment to the cerebral cortex seems to be very
effective, but its contribution to the maintenance of
brain thermo-homeostasis has not been sufficiently
studied. At the same time, it is clear that the colder the
scalp and the venous blood flowing from it, the more
effective the cooling of the cerebral cortex will be.

It should be borne in mind that the brain is the
only organ whose blood supply is carried out from the
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surface. Therefore, the cerebral cortex in normal and
at rest is somewhat colder than the basal structures.

Thus, the physiological mechanisms and anatomical
security of maintaining the thermal balance of the brain
are aimed primarily at cooling the cerebral cortex.

Insignificantly involved in the removal of excess
heat from the brain direct heat transfer from the surface
of the brain to the outside through the flat bones of
the skull and soft tissues of the head due to their low
thermal conductivity.

The described pathways for the removal of excess
cerebral heat make it possible to understand the mech-
anisms of hypothermia induction during craniocerebral
cooling, which requires factual evidence.

With CCH, the temperature of the scalp can be
reduced to 5-8 °C. The outflowing venous blood under
these conditions enhances the heat exchange between
the jugular vessels and the internal carotid arteries.
The blood flow in the scalp at low temperatures is not
completely blocked due to the initial vasoconstriction
and is partially restored after 15-20 minutes [23]. Cold
blood penetrating the sinuses of the dura mater through
the emissary’s veins enhances convection heat removal
and contributes to a decrease in the temperature of
the cerebral cortex. With CCH, a significant temper-
ature difference is formed between the surface of the
brain and the scalp, reaching 25-30 °C, providing an
increase in the flow of heat to the outside by thermal
conductivity.

There are calculated and experimental justifications
for the effectiveness of induced brain hypothermia
during craniocerebral cooling. In particular, an analytical
solution of heat transfer during targeted hypothermia
of the brain is presented, confirmed by experiments,
where it is shown that the cooling of the scalp signif-
icantly affects the temperature in the superficial zone
of the brain, ensuring its decrease without affecting the
temperature of the basal structures [24].

The nature of the temperature distribution in the
human brain was studied using magnetic resonance
spectroscopy (MRS), where it was found that with
a decrease in the temperature of the scalp, hypothermia
of the cerebral cortex is formed, but the temperature of
the subcortical structures remains at 37 °C [25].
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When modeling the brain cooling process, it was
shown that 4-hour cooling of the scalp at a tempera-
ture of about 10 °C can lower the temperature of the
superficial areas of the brain to 33.2 °C at a depth of
up to 25 mm [26].

These calculated data very closely match the mod-
el of the heat balance of biological tissues given in
another study [27]. Experiments with thermal sensors
implanted in the brain have shown that selective cerebral
hypothermia in monkeys is reproduced when the scalp
is cooled [28].

The use of MWR made it possible to show that
30—45 minutes of CCH induction in healthy individu-
als provides a decrease in temperature over the entire
surface of the brain by 1.5-2 °C. The lengthening of
the cooling period by up to 4 hours made it possible to
reduce the average temperature of the cerebral cortex
by 2.5-4 °C. The basal temperature did not change
significantly during this duration of cooling, as did
blood pressure and heart rate [29].

Features of sports MTBI and the use of SCCH

An increase in temperature during overheating due
to physical exertion can lead to significant disorders of
the cerebral circulation and contributes to the develop-
ment of cerebral oedema, increased intracranial pressure,
disorders of interneuron relations, a decrease in the
level of consciousness and cognitive impairment [30].

Hyperventilation and a decrease in partial pressure
of Carbon Dioxide (PCO2) in the blood are accompa-
nied by a decrease in cerebral perfusion due to regular
reactions of autoregulation of cerebral blood flow.
In addition, a peripheral redistribution of blood flow
develops in favour of the working muscles and skin to
increase heat transfer during sweating, dehydration, and
hypovolemia increase. Taken together, these phenomena
lead to a significant decrease in cerebral perfusion and
oxygenation, forming a kind of “steal” syndrome of the
brain, which becomes especially vulnerable during this
period to traumatic injury [31].

An increase in brain temperature against the back-
ground of reduced perfusion and oxygenation underlies
the central mechanisms of fatigue, impaired speed,
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strength, and coordination functions, which also con-
tributes to an increased risk of sports-related TBI [32].

The development of cerebral hyperthermia forms
a cascade of reactions typical of neuronal damage dur-
ing ischemia, hypoxia, reperfusion, and neurotrauma:
glutamate release increases, proinflammatory cytokines
(IL-1, IL-6) accumulate, and free radical processes
increase [33]. Cerebral hyperthermia forms vicious
circles of neuronal damage even in cases where there
is no primary brain damage, and if it is present, it ex-
acerbates the pathological process.

For sports-related TBI, especially in martial arts,
it is typical to get repeated injuries in short periods.

Thus, the specific features of sports-related TBI are
repeated frequent TBI, high body and brain temperature,
and reduced cerebral perfusion. Post-traumatic changes
are formed in conditions of high stress on the cardio-
vascular system. Timely objective assessment of MTBI
is very often hampered by the effacement of symptoms
and anti-gravity behavior of athletes seeking to continue
participating in training and competitive cycles, which
can cause underestimation of the severity of the injury.
After sports MTBI, obtained in sparring in boxers and
not accompanied by the formation of neurological
symptoms, focal hyperthermia of the brain develops
with foci of temperature increase up to 38—40 °C [34].
Localization of foci turns out to be individual, often
manifesting itself in a certain projection of the cerebral
cortex, which indicates the formation of “locus minoris
resistentia” (lat.) — a weak spot that can eventually
become the basis of structural brain disorders.

The use of MWR by recording temperature in 9
symmetrical regions of the left and right hemispheres
makes it possible to build a map of the distribution of
brain surface temperature and evaluate the differences
recorded at rest, during exercise, and after mild TBI
(Fig. 1).

Considering the neuroprotective potential of hy-
pothermia and the pathogenetic role of cerebral hyper-
thermia, it seems appropriate to present the results of
the practical application of hypothermia during physical
exertion and MTBI obtained in several studies [35-38].

In athletes of cyclic sports, the axial temperature
and the temperature of the cerebral cortex were re-
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Fig. 1. Example of thermal maps obtained by microwave radiothermometry. A — before training, B — after a 20-minute warm-up
workout, C — after sparring, and D — one hour after sparring. The arrow marks the area of hyperthermia typical for this athlete
(according to Shevelev O.A. et al. [39])

corded using medical microwave radiometry (MWR).
Athletes performed the PWC-170 test. Temperature
measurements showed that the axial temperature after
the test increased from 36.21+0.07 °C to 37.67+£0.06,
and the brain temperature from 36.58 +0.07 °C to
38.17+0.08 °C, which is higher than body temperature.

With an interval of a day, a second study was car-
ried out on the same athletes, and the exercise test was
preceded by a 60-minute CCH session. 20—30 minutes
later (the period of spontaneous brain warming) after the
hypothermia session, the athletes were asked to perform
the PWC-170 test. At this stage of the study, after exer-
cise, the axial temperature increased to 37.23+0.03 °C,
and the brain —up to 37.60+0.07 °C.

These data demonstrate that the preventive CCH
session allowed for a reduction in the severity of general
and cerebral hypothermia caused by the test load. In
addition, the CCH session preceding the PWC-170 test
provided a significant increase in maximum oxygen
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consumption by 9.5 %, the power of work performed
at the aerobic threshold by 13.5 %, and at the anaerobic
threshold by 5.6 %, compared with the results obtained
during the test without a preventive hypothermia session.

The facts that preventive brain hypothermia can
reduce the degree of development of physical general
and cerebral hyperthermia, as well as increase aerobic
and anaerobic performance, are extremely important
in terms of optimizing the training of athletes and in
the recovery period.

The introduction of single sessions and course use
of CCH into the training programs for athletes can
reduce the risks associated with working hyperthermia
and overheating, improve sports performance, and pro-
tect the athlete’s brain from development of negative
consequences of accidental and “planned” (martial arts)
sports-related TBI of varying severity.

In particular, after sparring, in which missed blows
to the head were registered, the athlete’s brain tempera-
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ture in the focus of hyperthermia reached 38.1 + 0.13 °C,
and after the CCH session, it was 35.8+0.25 °C. These
facts are quite remarkable since they demonstrate the
possibility of stopping focal hyperthermia, which is the

basis for preventing the development of sports-related
TBI complications. An example of an athlete’s brain
temperature map is shown in Fig. 2.

Fig. 2. Thermal maps obtained from athletes by using microwave radiothermometry.

A —before sparring, B — after sparring (3 rounds of 3 minutes each), and C — after 60 minutes of CCH, carried out immediately
after sparring (according to Shevelev O.A. et al. [39])

It is notable that particularly in sports during train-
ings and competitive cycles is possible to bring the time
of SCCH induction as close as possible to the moment
of injury, what is fundamentally important, since the
earlier the hypothermia procedure is started, the better
the clinical effects will be [40].

Conclusion

MWR of the brain can serve as an objective tool
for diagnosing sports-related mild TBI. Therapeutic
hypothermia, used for cerebro-protection after total cir-
culatory arrest, in cases of cerebral circulation disorders
and brain injury, has long been known. The mechanisms
of its action have been thoroughly studied, including
urgent effects that develop during hypothermia, and
delayed effects, i.e., molecular mechanisms based on
the initiation of the expression of early response genes
encoding stress-protective proteins by low temperatures.
The accumulation of stress proteins prolongs the action
of hypothermia, which is responsible for the effects of
preventive cooling, and the increase in the resistance
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of cells and tissues to the action of damaging factors
is due to a wide range of cytoprotective reactions that
develop with their participation. The evidence base
for the effectiveness of hypothermia comes mainly
from animal experiments and tissue culture and to fully
extrapolate the results in relation to sports-related TBI,
special extensive studies are required; however, given
the potential risks of brain injuries due to sports-related
TBI consequences and available clinical experience
on hypothermia technology, it is advisable to recom-
mend it for a wider application in sports medicine and
rehabilitation.
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AnHoTanusa. Ha 710110 CIOPTUBHBIX UeperHo-Mo3roBbix TpaBM (UMT) npuxoautcs 1o 20 % Bcex CIOPTUBHBIX ITOBPEXX-
JIeHUI, @ BCTPeyaeMOCTb IIepBbIX BO3pacTaeT eKerofHo 3a CUeT NPUPOCTa YMC/Ia JH0fel, 3aHUMaroLXCsl CIIOPTOM, pacTyliei
TMIOMY/IIPHOCTH 3KCTPeMasIbHbIX U KOHTAKTHBIX BUJIOB CIIOPTA, a TAaK)Ke BHICOKOTO YPOBHSI MOTHBALU Ha [JOCTHKEHHE PEKOPAHBIX
pe3y/bTaToB CpeJiv MOJIOZIbIX CIIOPTCMeHOB. OCHOBHas LieJsib JAHHOTO 0630pa — Mpe/iCTaBUTh BO3MOXXHOCTH NIPUMEHEHHsT METO-
VKW MUKDOBOJTHOBOH PaJiIMOTePMOMETPUH U TEXHOJIOTMHU KpaHHOLepebpabHOY TUIIOTePMUU B KOHTEKCTe criopTiBHOW UMT.
B 0630pe paccMoTpeHHa Hanbosiee yacto Berpevatorasicst popma UMT y criopremeHoB — sierkast YMT, koTopasi B CBOIO ouepeib
MOYKeT CIIPOBOLIMPOBATh Pa3BUTHeE OUeHb LIMPOKOrO CIeKTpa OCI0KHEHHH U HeraTUBHBIX MOCJIe/ICTBUH Kak B O/vKaiiiem,
TaK U OTCPOYEHHOM IepHuo/e MocJle MoyuyeHHON TpaBMbl. PacCMOTpeHbI OCHOBHBIE He/IOCTaTKK IIPOrpaMM 10 NpoduIakTHKe
OCJIOKHEHUH TP JIeYeHUH U peabuInUTaluy CriopTcMeHoB nociie YMT, KoTopbie He[OCTaTOYHO YUUTHIBAIOT 0COOEHHOCTU
MeXaHW3MOB Pa3BUTHsI CAMOH TPaBMbI, €€ 3HaUMMble OTJIMUMS OT OBITOBBIX, IOPOXKHBIX VJ/TM KPUMUHAJIBHBIX TPABM C TTOBPEX/ie-
HMEM T'0JIOBHOTO MO3ra. ABTOpPaMH OIMCaHa aKTyasbHasi Mpob/ieMaTKa OTCYyTCTBUSI OObEKTHBHBIX METO/I0B MHCTPYMEHTA/IbHOM
JIMarHOCTHKHU TSDKeCTH TpaBMbl. [leTann30BaHa rnaTohr3noa0ruuecKasi COCTaB/IsoLas], XapaKTepHasi /sl ClIOpTUBHbIX UMT:
MepUOANYHOCTE ITOBTOPEHNS, MOBBIIIeHHe TeMITepaTyphl Tejla U Mo3ra [10CTpa/iaBliiero, neprdepryeckoe repepacripesiesieHue
KPOBOTOKA M TMIIOKAITHUS, KOTOpble 3HAYMMO BJIMSIIOT Ha MO3rOBOM KpOBOTOK. Ha 0CHOBaHMM NTPOBe/IEHHOTO aHa/lr3a NMero-
11elicst 0TeueCTBEHHOU U 3apy0e)KHON HayuHOH JIMTepaTyphbl MO>KHO C/Ie/1aTh BBIBOJI, UTO UEPETHO-MO3r0OBast TPaBMa SIB/ISIETCS
He3aBUCHMOU MTPUUMHOM pa3BUTHS LjepeOpabHOM TUTIepTePMUH, KOTOPasi CYIleCTBEHHO yCyryOsisieT Moc/ieCTBYS IOy YeHHOM
TpaBMbI. Bbi80Obl. ABTOPaMU TPeJIOKeH HOBaTOPCKHI CIIOCO0 MCIO/B30BaHUsI MeTO/la MUKPOBOJTHOBOM PaJJiOTePMOMETPHU
B KayeCTBe JMarHOCTUUeCKOr0 UHCTpyMeHTa crioptuBHbIX UMT. Kpome Toro, B 0630pe BbIINSIOTCS OCHOBHBIE PEKOMe/Ialivy
JU1st TPO(UNIAKTUKY 0CJIOKHEHUHN C MCITO/Ib30BaHUEM TEXHOJIOTMM KpaHHUoLepeOpabHOM TUIOTePMUH, KOTOpasi TI03BOJISIeT
CHU3UTH 00I1y10 GU3NUeCKYIO U LiepeOpasbHYH TUIIepPTePMHIO, a TAK)Ke CTIOCOOCTBYET MOBBIILIEHUIO YCTOMYUBOCTH HEMPOHOB
KOpPBI FOJIOBHOT'O MO3ra K FMITIOKCUY U TpaBMe. OfHaKO aBTOPbI CUMTAIOT, UTO OMUChIBAaeMble TI0AX0/ibl B CIIOPTHBHOW MeJULIHe
UCII0/B3YIOTCS Helle/leHarpaB/ieHHO U CBSI3aHO 3TO C HeZ,0CTaTOUHOM 0CBeJOM/IEHHOCThI0 TPEHEPOB 1 Bpaueii CIIOPTUBHBIX KOMaH[,.

KiiroueBble ¢j10Ba: TUNIOTEPMUS, BU/IBI CTIIOPTA, TPABMaTHUeCKOe MOBPeK/IeHHe MO3Ta, peaduIUTalysl, TUITepPTepMUst

Hudopmarysi o puHaHCHPOBaHUHU. ABTODBI He Mo/Ty4au (GMHAHCOBOM NMOAIEPKKH JIJis UCCITeJOBAHUS U ITyOTMKALY JAHHOM CTaThU.
Bknap aBTopoB: llleeenes O.A, lNopsinun V.M. — KoHUenust 1 HanmucaHue ucxogHoro Tekcra; [lerpoBa M.B., CMmosneH-

ckuii A.B. —kyparopctBo; Becuun C.I. — KypupoBaHue AaHHbIX; MeHructy 3.M., Menructy A.A. — HarucaHue, pelieH3lpoBaHye
U pefilakTrpoBaHue; Bauuk-T'opozerkas M.B., XaHaxmenosa Y.I'", Merxypenkosa [I.H. — c6op faHHBIX U opMaTbHBIN aHaN3.
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HoBaTtop ¢ ynuubl HoBaTopoB: cyabba YenoBeka,
6uorpacdusa YuyeHoro
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Topoackas kuHUUecKasi 6osibHMIA nMend B.B. Bunorpaziosa, 2. Mockea, Poccutickas ®@edepayus
*PoCCHIACKUE HALMOHA/IBHBIN UCC/Ie[0BaTebCKUN MeAULIMHCKUH yHUBepcuteT uMenn H.U. TTuporoga,
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AnHoTtanus. CtaTbsl IOCBsILL[eHa MTaMSITH POCCHUICKOTO YUeHOTO, Bpaua, YUUTeIs, ieKaHa MejuaTpuieckoro (haxysisTeTa,
CTOSIBLLIETO Y MICTOKOB NepHHaTaIbHON MeIULIMHEI C O3ULIMHM MHHOBALIMOHHOTO MOZIX0/a B IMarHOCTHKe, Tepanuy, podHIakTHKe,
o0yueHnu Oyayumx Bpaueid. L{esb cTaTtby — U3ydeHHe Ororpadyul BEIZAIOIErocst pOCCHICKOro yueHoro Mapuu ®ezopoBHEI
JeléKruHOM, € MO3ULMKA 3HAYMMOT0 BK/1a/ja B IepUHaTalbHY0 MeJULMHY. B X0o/le HanMcaHus CTaTby UCI0/1b30BaIMCh CPaBHU-
TeJIbHO-UCTOPUYeCKUI, aHaTUTHUeCKUI MeTO/bl ICTOPUKO—MeIMLIMHCKOIO UCC/Iefl0BaHNs C UCI0/Ib30BaHNEM apXUBHBIX IaHHBIX
YeTBEpPTOr0 POJWIBHOTO JjoMa Ha ynuile HoBatopos, /. 3 ropoga MockBsel, rie paborana Mapust @Eé10poBHa, BOCTIOMUHAHHYS
KOJUIET, YUeHUKOB U poAHbIX. OCHOBHBIE pe3y/bTaThl 3aK/IH04aloTCs B IIPeZiCTaBlIeHUY COBPEMEHHBIX JOCTWKEeHUH B NlejuaTpun
Ha OCHOBaX, 3a/10)keHHbIX Mapueli ®ej0poBHOH, 00/1ajato1tieii BHICOKUM MPodeCCHOHATM3MOM U MHHOBALMOHHBIMH TTOAXO0/aMH.
Mepuiaa XXI Beka OTKpbIBaeT IMPOKHE BO3MOXKHOCTH B TIPOTHO3UPOBAHUH, IPO(UIAKTHKE, TePaNvy U peabrTUTaL|H.
B ocHOBe cOBpeMeHHOrO 3Tara pa3sBUTHS MeIULIMHCKON HayKH JIe)KUT MOILHBIN TeXHOJIOTNYeCKU NIPOrpecc, NpoJBUHYThIE
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(hapMakosIoruuecKrie UCC/IeJ0BaHusl, MPOPBIBBI B Cepe reHeTHKH, HaHOTeXHOMOTHi. Ho 3a BBICOKMMY JJOCTIHKEeHHSIMA HAaCTOSIIIIETO
CTOAT HAIllK [JOPOTHe YUuTess], KOTOpble BLICOKMM IpodeCcCHOHANTN3MOM 3al10KUIN GyHaMeHT OyAyliero MeAULMHbL. OTH
K/lacCHUueCcKue B3IVIsi/Ibl, TPYZABL, MOAX0bI MbI He JO/DKHBI yTpaTuTh. JKU3Hb U Cynb0a BBIAIOIIerocst pOCCHICKOro Bpaua Mapuu
DEnopoBHbI [l elEKUHOW—APKUM TPUMEP BEPHOCTH MPO(eCccuu U CiyxeHus mofsM. B 2022 rozy, B BeKOBOM 00uUel co JHs ee
poxxzaeHus, B PoccuiickoM HaljMOHaIbHOM UCC/Ie[0BaTeIbCKOM MeULIMHCKOM yHUBepcuTeTe uMeHu H.U. TTuporosa (PI'AOY BO
PHVMY um. H.W. [Tuporoea) 6b11a rpoBeieHa KOH$epeHLHs 1 BhITyIleHa KHUTA, TOCBsIIeHHas amsati Mapun ®é1opoBHBEI —
YHUKAaJIbHOTO Bpaya, Y4eHOro, TIeflarora, OpraHu3aropa. Yupeauresib KoHbepeHn — yueHnria Mapun ©énopoBHbI — VbeHKOo
Jlupust VisaHoBHa. JKusHb Mapuu @&10poBHBI TeCHO CBsizaHa co 2-M MOJITMU (®T'AOY BO PHUMY um. H.U. TTuporoga),
Kadepoi rocruTansHON MefuaTpud, poauabHbIM fioMoM Ne 4 roposia Mocksel. OHa Ipoliia yTh OT CTyAeHTa Jjo rpodeccopa,
3aBeAiyrolero Kadenpoi, feKaHa reuaTpuueckoro ¢akysnsreTa. Pe3ysnbraThl eé fAesTelbHOCTH CIOKWINCH B OTIpeZie/IeHHYI0
KOHLeML{1I0, KOTOPOi MBI pyAepkuBaeMcs fio cux rnop. Kak fekan Mapus ®énopoBHa rposiBusia cedst TalaHT/IMBBIM I1e/jarorom,
TICUXOJIOTOM ¥ OPTraHU3aTopOM, yZesisist 60/1b1I0e BHUMaHHe COBepIIeHCTBOBAHHIO TeJlaroryeckoro MacTepCTBa TperiofiaBarteiei.
VIMeHHO B 3TOT MepHoj, MeToAUYecKasi paboTa Oblsla BO3Be/jeHa B PaHT HayYHO-METOAUYECKOH, UTO MOBJIEK/IO 3a CODOM LMK
paboT, HaITMCAHHBIX B COABTOPCTBe C KadeApoil nejaroruky. HeoHaTosnory, akyiepsl-THHEKOIOTH, HEBPOJIOTH U TIeJjaTphbl
XOPOILIO 3HaIT uMst Mapuu ®E10pOBHBI, OHa BIIepBbIe OMMcasa pa3nuyHble COMaTHueCKye TIPOsIB/IeHUs POZI0BOM TPaBMbI,
Mpe/ICTAaBKB UX B BUJe CHHAPOMOB. DTa KlacCUUKaLYs JeHdCTBYeT MOHbIHe, 0bJieryast MOCTaHOBKY JuarHo3a. Ha ocHoBaHuM
TIPOBE/IEHHOT0 aHa/IM3a MOXKHO CJieJIaTh BBIBOJ, UTO ¢ UMeHeM Mapuu ©é10poBHEI JleléKMHO CBsi3aHbl MHOTHe HHHOBALIUH,

CTaBIIMe TPAJULIMOHHBIMHU /IS OTeUeCTBeHHOU NejaTpHH.
KiroueBsble cioBa: M.®. [lemjékrHa, poaubHbIi oM Ne 4, B.A. TabosiuH, HeoHaTosoTus, Kadeapa rocnyTaabHOMN
neguarpuu 2-ro MOJII'MMU, rocniutanbHas neguatpusi, ICTOpYsl MeAULIMHbI

Hudopmanus o huHAHCHPOBAaHUH. ABTODEHI 3asiB/ISIIOT 06 OTCYTCTBHUM BHeLIHero (pUHaHCHPOBaHUSI.
Bkuiag aBTopog. O.B. [Ilapanoga, JI.W. Unsenko, FO.I'. MyxuHa, A.H. T'ypees, E.A. 3ybapeea, T.A. J)Kutosa, C.B. BorgaHo-
Ba — /IU3aiiH UcciefoBaHus, c6op u 06paboTka Marepuasna, 0030p 1o TemMe MyOIMKaLK, HAlTMCAHUe PabOThI, OKOHYATeTbHOe
yTBEPK/IeHUe BePCUU [J1sl Iy OTUKAL|H.
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HudopmupoBaHHoe coryiacue Ha my0/JIMKaLUI0 — HEPUMEHUMO.
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Innovator from Novatorovs™ street: the life of a scientist,
the fate of a devotee

Olga V. Sharapova' ', Lydial. Ilyenko® ', Julia G. Mukhina® ', Aleksey N. Gureev* ",

Elena A. Zubareva®’ ', TatyanaA. Zhitova’ ~, Svetlana V. Bogdanova? =

! City Clinical Hospital named after V.V. Vinogradov, Moscow, Russian Federation
2 Pirogov Russian National Research Medical University, Moscow, Russian Federation
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Abstract. The article is dedicated to the memory of a Russian scientist, doctor, teacher, dean of the Faculty of Pediatrics,
who stood at the origins of perinatal medicine from the standpoint of an innovative approach in diagnosis, therapy, prevention
and training of future doctors. The aim of the article is to study the biography of the outstanding Russian scientist Maria
Fedorovna Deshchekina, from the standpoint of a significant contribution to perinatal medicine. In the course of writing the
article, comparative historical and analytical methods of historical and medical research were used using archival data from the
4th maternity hospital on Novatorov Street, house 3, Moscow, where Maria Fedorovna worked, memories of colleagues, students
and relatives. The main results are the presentation of modern achievements in pediatrics on the foundations laid by Maria
Fedorovna, who has high professionalism and innovative approaches. Medicine of the XXI century opens up wide opportunities
in forecasting, prevention, therapy and rehabilitation. The modern stage of medical science development is based on powerful
technological progress, advanced pharmacological research, breakthroughs in the field of genetics and nanotechnology. But
behind the high achievements of the present are our dear Teachers, who laid the foundation for the future of medicine with their
high professionalism. We should not lose these classical views, works, and approaches. The life and fate of the outstanding
Russian doctor Maria Fedorovna Deshchekina is a vivid example of loyalty to the profession and service to people. In 2022, on
the centennial anniversary of her birth, a conference was held and a book dedicated to the memory of Maria Fedorovna, a unique
doctor, scientist, teacher, organizer, was published at the Federal State Educational Institution of the Russian Ministry of Health
named after N.I. Pirogov. The founder of the conference is a student of Maria Fedorovna — Ilyenko Lidiya Ivanovna. Maria
Fyodorovna’s life is closely connected with the 2nd MOLGMI (the Federal State Educational Institution of the Russian Ministry
of Health named after N.I. Pirogov), the Department of Hospital Pediatrics and Maternity hospital No. 4. Moscow. She went
from student to professor, head of the department, dean of the Pediatric Faculty. The results of her activities have developed into
a certain concept, which we still adhere to. As Dean, Maria Fedorovna proved herself to be a talented teacher, psychologist and
organizer, paying great attention to improving the pedagogical skills of teachers. It was during this period that methodological
work was elevated to the rank of scientific and methodological, which led to a series of articles written in collaboration with the
Department of Pedagogy. Neonatologists, obstetricians— gynecologists, neurologists and pediatricians know the name of Maria
Fedorovna well, since she first described somatic manifestations of birth trauma and presented them in the form of syndromes.
This classification is still in effect today and greatly facilitates the diagnosis. Based on the analysis, it can be concluded that the
name of Maria Fedorovna Deshchekina is associated with many innovations that later became traditional for Russian pediatrics.

Key words: M.F. Deshchyokina, Maternity Hospital No. 4, V.A. Tabolin, neonatology, department of hospital paediatrics,
the 2nd Moscow State Medical Institute (MOLGMI), hospital paediatrics, history of medicine
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BeepeHue

Mepgununa XXI Beka OTKpbIBaeT LIMPOKUE
BO3MOKHOCTH B MPOTHO3MPOBAHUM, MPO(UIAKTHKE,
Tepanyu U peabuiuTauyu. B ocHOBe coOBpeMeHHOT0o
JTara pa3BUTUSI MeJUITUHCKOW HayKH JIEKAT MOIIHBINA
TEeXHOJIOTUUeCKHi Mporpecc, MpoJBHUHYThIe (hapMaKosio-
rUuecKre UCCe[j0BaHusl, TIPOPhIBLI B Cpepe reHeTUKU
Y HAaHOTexXHO/10rui. Ho 3a BBICOKHMMU 10CTH)KEeHUSIMU
HAaCTOSILIEro CTOAT HALIK JOPOTHUe YuuTessi, KOTOphIe
CBOUM BBICOKHM IpO(eCcCUOHATN3MOM 3a/10KUIN
¢byHzmaMeHT OyayIiero MeuLIMHbL

Uctopus poapunbHoro gomMa Ne 4 Ha ynuie HoBa-
TopoB oM Ne 3 roposia MockBel Hauasiack B 1981 rogy.
C Tex Mop cJ1aBa ero CreLyaayucToB IPUYMHOXKa/1acCh
C K&X/JbIM HOBBIM TIOKOJIEHHEM MeJJUKOB, paboTaBIINX
B 3TUX cTeHaX. CTPOWINCH U MPOJO/DKAKOT CTPOUTh-
Cs1 HOBbIe KOPITyCa, OTKPLIBATUCh HOBbIe KAOWMHEThI
U oTJenieHus, nprobpeTanach HOBast MeJULIMHCKAsI
TeXHHKa, CO3/jaBaiCh HOBBIe C/TY>KObI. Poasiom pacTer,
HO OJIHO B HEM OCTaeTCsl HeM3MeHHBbIM — BBICOKUI
npodeccruoHaarMs3M Bpaueii, MEIULMHCKUX CecTep,
¢enbamIepoB 1 1abOPAaHTOB, MPOSIBIsSIEMBIN MU B 60pb-
Oe 3a 3m0pOBBe HOBOTO TIOKO/IeHus. He 3pst o pogzome
UJIeT CJIaBa, UTo TaM paboTaroT «oreiuaTpuyeHHbIe»
aKyILepbI-THHEKOIOTH U «00aKyIlepeHHbIe» TeJUaTphl,
a repcoHaJ, paborarouuii B pogziome Ne 4, Ha3bIBalOT
«HOBaTropamu ¢ ymuLel HoBatopos». biarogapsa Mapuu
dénopoBHe OLUTH BBeZleHbI KDYIJIOCYTOUYHBIE JeXKYp-
CTBa HEOHATOJIOTOB, COBMECTHOe TpeObIBaHKe MaTepu
U pebeHKa, aTTecTalys Ha MeXKAyHapOJHYIO Harpazy
«bosnbHUIa IOOPOXKeIaTeIbHOTO OTHOLIEHUS K peOéH-
Ky», KOHLIETILUsI «BepTHKa/IbHbIe POAbI», pa3paboTka
MIPOTrPaMMBbI JIOHTUTYAUHATBHOTO HabMoieHus 3a pas-
BUTHEM JleTel, POXKJ€HHbIX MeTOJ0M BepTHKa/IbHbIX
POJIOB, MHUIMATHUBA «3/10POBbI peOEHOK — CeMbe,
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3710POBLIM pe6EHOK — MOCKBe, 3710pOBBIN peOEHOK —
Poccuu, 310poBbIii pe6EHOK — Bcemy mMupy!». VH-
HOBaLMOHHLIe uaed Mapuu deOpOBHBI U CETOAHSA
SIBJISIFOTCS] Ba)KHOM YaCThi0 COBPEMEHHOM MeJULIUHBI [1].

371eck IPUBETCTBYHOTCS €CTeCTBEHHBIE POJBI C MAHU-
MaJIbHbIM MeIMLIMHCKMM BMelLLaTe/IbCTBOM [10 OTHOLLIEHUHO
K PO’KeHuLIe U pebeHKY, aKTHBHO TTO/|/IeP>KIBAETCS TPYHOe
BCKapMm/IMBaHUe. Bce 3T0 noATBepskaeTcst HamMumuem
cTaTyca, KOTOpbIi NprcBavBaeTcs [JeTckum ¢poHz0M
Opranuzanmm O6bequHenHbIx Harwii (FOHVCE®), —
«BbonbHuija, fo6poskenaTesbHast K pebeéHKy». OnHuM
13 1iepBbix popgoM Ne 4 Ha yrmuiie HoBatopos, gom Ne 3
ropoga MockBbl Hauasl MPaKTUKOBaTb YHUKA/IbHYO
KOHLIETILIUIO — «BepPTUKAa/IbHbIe POJbl», He UMEIOLLYH0
aHasoroB [2]. B ckangyHaBcKUX cTpaHax v B EBpore
TaKue POJibl Ha3bIBAlOT «PYCCKUMI» [3, 4].

B pogurensHom fome Ne 4 Ha ynuije HoBaTopos
noM Ne 3 ropoga MoCKBBI BHEIPSIFOTCSI HOBEUILIHE
METOAWKHU AUArHOCTUKH, JIeUeHUs U peabuTnuTalum.
Ho camoe 1jeHHOe — 3TO OT3bIBUMBBIN MeJULMHCKUN
MepCcoHaI — Bpaur, MeJULMHCKUE CeCTPbl, MIaLnn
Me/IMLIMHCKWY TIepCOoHasl, KOTOPbIX BCerza OT/IMYacs
BBICOKHM TPO(eCCHOHATM3MOM, TIPEJAHHOCTBIO CBOEMY
Jieny U o0poskesaTeslbHOCThIO. Bosibilioe 3HaueHMe
[J/1S1 POKEHULIbl UMeeT UMEHHO TICUX0JIOTUUeCcKasi Co-
CTaBJISAIOLLASsI.

C ucropueli 4-ro pogubHOTO ZilOMa Ha y/uLie
Hogaropos fom Ne 3 roposa MoCKBBI TeCHO CBfI3aHa
cyab0a Beiziaroierocs uesioBeka — Mapun PEnopoBHbI
HeméxuHoi. B 2022 rozy, B BEKOBOM r00OMIEH €O HS ee
poxzaenus, B DTTAOY BO PHUMY um. H.U. Iluporosa
Obly1a poBeJieHa KOH(pepeHLUs U BhIMYyIleHa KHUTa,
rocsslleHHas namatu Mapuu ®EQopoBHLI — yHU-
KaJIbHOT'O Bpaya, YYeHOro, rejarora, opraHasaropa.
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Yupenurenb KoHbepeHLUU — yueHU1]a Mapuu Pé-
IopoBHbI — WiibeHko JIvavs ViBaHOBHa.

Buorpaduueckue gaHHble

Mapusa ®énopoBHa poiuiack B KPeCTbSTHCKOMN
cembe B 1922 rogy. OkoHuus B 1940 rogy mkosy ro-
poza Illarka, oHa OCTynM/Ia Ha 3a04HOE OTZe/IeHHUe
(busnko-mMaremaTruueckoro ¢akyabTeTa PsizaHCKOTO
TeJaroruuecKoro MHCTUTYTA, COBMelana yuely c rpe-
rojlaBaHyieM B 1kosie (puc. 1).

Puc. 1. JewéknHa M.®., 1940-e rr.
Fig. 1. Deshchyokina M.F,, 1940

C 1944 rojga ee >xu3Hb OeCIIpepLIBHO CBsI3aHa
co 2-M MOJIT'MMU (HbiHe PT'AOY BO PHUMY
vM. H.W. ITuporoea Mun3szapasa Poccun), riae oHa 06-
yuasiach Ha rejuaTpuueckom (pakysbTeTe, KOTOPbIH C OT-
mureM okoHumia B 1949 roay, Oblsia peKOMeH/joBaHa
B KJIMHUUECKY0 OpPAMHATYPY Ha Kadepy NporeeBTHKI
IeTCKUX 00JIe3HeH.

[Tocsie OKOHUAaHUSI OPAUHATYPbI, ACTTUPAHTYPhI
Y YCIIeITHOM 3allUThl KaHW/IaTCKOM TUCccepTaliiy OHa
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crasa paboTaTs acCcUCTeHTOM KadeApbl poriejeBTUKH
JIeTCKuX 6oje3Her 2-ro MOJITMMU.

B 1964 rony Mapusa ®énopoBHa repelilyia Ha Ka-
¢enpy rocrnivranbHoi neguarpun 2-ro MOJII'MU, rae
ycremHo paboTana B JO/DKHOCTH [JOLeHTa, a BIIOC/Ie-
CTBUM TIpodeccopa.

Haquaﬂ AeATeNIbHOCTb

OCHOBHBIM HarpaB/ieHUEM ee HayUHOMU JlesTe/Tb-
HOCTHU SBJISIJIOCh U3yUYeHHe pa3/IMYHbIX aclleKTOB
HEOHATOJIOTMH, UCC/IeJOBaHMe 0COOeHHOCTeH eTel,
TNiepeHeCIINX POZOBYO TPAaBMY: KPOBOM3/IUSHUE B POJAX
B KpaHHWa/bHble, SKCTPAaKpaHHUAJIbHbIE OTJe/bl HepPB-
HOM CUCTeMbI, BO BHYTPeHHHe OpraHbl, B TOM UHC/Ie
B Ha/inoueyHyKy. Ee KaHauaaTcKas guccepranus Obiia
TIOCBSILLeHa BJIMSHUIO [TepeHeCeHHOr0 BHYTPUUepertHoro
KPOBOM3/IMSIHUS HA pa3BUTHE JleTeil U ero OT/ajeHHbIe
nocnezactsus [5]. [IpeanoykenHas M. . [leliéKuHOM
K/accuduKalvsg pofioBOM TPaBMbI U ee M0C/Ie[|CTBUN
To/Tyuu/ia NpM3HaHue KakK HeOHaToJ/I0roB, TaK U He-
BpOIaTo/IOroB. Pe3ynbTaThl uccieoBaHuM hyHKITU-
OHAJIHOI'O COCTOSIHWS Ha/JIIOYeYHUKOB He TOJILKO
Y HOBOPOXXKJ€HHbIX, HO Y FPYJHBIX JleTel TPy pas-
JIMYHBIX [1aTOJIOTUYECKHUX OTK/IOHEHUSIX: aCPUKCHUH,
BHYTpPHUEPEITHOU TpaBMe, TUTepOrIupyOrHEMUH KPO-
BOM3/IUSHNY B HA/JTIOYEYHUKU — OTPa’KeHbI B IPYIrOM
Hay4yHOM Tpy/Zie « DYHKIMM HaJTIOYEUHHUKOB Y TIJIO/IOB,
HOBOPOXXZIEHHBIX U I'PYJHBIX JleTeil», HalluCaHHOM
B coaBTOopcTBe C B.A. Tabomubm [6].

B kpyr HayuHbIx uHTepecoB M.®. JleméK1HOM TaK-
Ke BXO/IU/TA BOTIPOCHI 0OMEHHBIX HapyIIIeHUH y fieTei
C BHYTpHUUepeITHOM POJIOBO TpaBMOW [ 7], IHTEHCUBHOM
Teparnvy HOBOPOXKJE€HHBIX B MOCTPeaHHMAaLMOHHOM
niepuoze [8].

[1pu ee HermocpeACTBEHHOM y4yacTHHU Ha Oa3ze
kadeapsl B IT'KB Ne 13 um. H.®. ®unarosa 6b110
OpraHM30BaHO MepBOe B CTPaHe OT/e/IeHre MaToI0TU!
HOBOPOXX/ieHHbIX. OHO CO03/1aBasIoCh 10 UHUL[AaTUBe
yueHurKa akasiemyka I H. Ciepanckoro — npodeccopa
BsiuecnaBa AnekcangpoBuua TabosuHa, IpOBO/s-
11ero 0OJIBITY0 paboTy C HOBOPOXKAEHHBIMU J€THMH
B POAW/IBHBIX ZlOMax Y OTZe/IeHUsIX [1aTO/IOTUU JleTei
paHHero Bo3pacTta ropojia Mockssl (puc. 2).
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Puc. 2. 1 psap, cnesa Hanpago: LLep6aTosa E.W., TabonuH B.A., Jewékmna M.®., MoHosa U.A; 2 pan: Ann Baxyw (acnupaHT
13 Cupun), LLnukosa B.B., IéMrH B.®., Eburmos M.C., BoTeuHbes 0.K., Bepbuukuii B.W.

Fig. 2. 1 row, from left to right: Shcherbatova E.I., Tabolin V.A., Deshchyokina M.F, lonova .A;; 2nd row: Ali Vakhush (graduate
student from Syria), Shitskova V.V,, Demin V.F,, Efimov M.S., Botviniev 0.K., Verbitsky V.I.

B T0 Bpems HepellleHHBIMU SIB/ISIOCH O0JbILIOE
KOJIMYeCTBO BOTMIPOCOB 110 00beMy U CPOKaM OKa3a-
HUSI MeJULIMHCKOW TTOMOLLU B POAU/BHBIX ZOMaXx,
MapLIpyTU3aLii HOBOPOXK/eHHbIX. VIHHOBalL[OHHbIe
pabotel BsiuecnaBa AsiekcaHIpOBUYA, TTOCBSIIL[eHHbIE
BBIXa)KMBaHUIO JleTeli C reMOUTHYeCKO 60/1e3HBI0
HOBOPOJKJ|€HHBIX U JPYTMMHU BUZ,AMU JKENTYX, JeTA
B OCHOBY €r'0 JUCCepTaLiy Ha COMCKaHVe YYeHOM CTe-
TeHW JOKTOpa MeJULIMHCKUX HayK. I1o pe3ynbraram
TIO/TyYeHHBIX JJaHHBIX Oblia pa3paboTaHa v BHeJpeHa
B MIPaKTUKY METOZMKA 3aMEeHHOTI'0 MeperBaHNsl KpOBU
HOBODOJKZIEHHBIM B POZIlOMax U CTalliOHapax CTPaHbI.
B nanbHetiem 661710 J0Ka3aHO, UTO HapyIlIeHHe CPo-
KOB 1 TeXHUKU BbITIOJTHEHHsI 3aMEHHOI'0 IepesBaHus
KpPOBH, HECBOEBPeMeHHas1 U HeaJleKBaTHasl TPaHCIop-
TUPOBKa TaKWX JleTell HeraTUBHO BJIUSI/IA Ha UCXOJ,
MPOBOMMOI Teparuu [9].

ITog pykoBoacTBoM BsuecsiaBa AsiekcaHapoBuda
TabommHa Mapust @énopoBHa cTasa akTUBHO M3y4aTh
COCTOSIHME JleTel C reMopparnyeckyuM MopaxeHuem
1IeHTPa/IbHOW HEPBHOU CHCTEMBI, a MOTyYeHHbIe pe3yiib-
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TaThl CTAJIM OCHOBOM /I/is IMCCePTalUii Ha COUCKaHUe
YUeHOU CTelleH! JI0KTOpa MeJULIMHCKUX HayK. TpyaHo
repeoleHUTh coOpaHHbIe U MPOaHaTN3UPOBAHHBIE
Mapueli ®E10pOBHOM HayuHble JlaHHbIe O TIOPaKeHUsIX
VMHTpaKpaHUa/lbHbIX OT/AE/0B LIeHTPa/JIbHON HEPBHOM
CUCTEMBI.

B neprof, OTKpBITHS OT/Ie/IeHKs] TIaTOJIOTMA HOBOPO-
)kaeHHbIX B II'KB Ne 13 umenn H.®. dunarosa B Mo-
CKBe He ObLIO CTIeIMaiuCTOB TieAUaTpOB-HeOHATO/IOTOB.
[Tpu HenocpegcTBeHHOM yuacTud M.®D. [lenéKnuHOM
B KOPOTKHME CPOKM C()OpMHPOBaach KOMaH/a Bpauei
HOBOY ITe/IMaTpryeCKoy Crieljiaan3alii — HeoHaToJ10-
T'H, Y UCTOKOB KOTOPOU cTosiia Mapus ®énoposHa [10].

Hesnb3s1 He BCNOMHUTB YUeHUKOB Ipodeccopa
M.®. [leméK1HOM, ee COPaTHUKOB, Bpayeil IepBOro
B MoOCKBe OTJe/1eHrs NaTO/I0TUU HOBOPOXKeHHBIX:
Knapy I'eoprueBny Kapacesy, 3apto EBrenneBHy Burii-
HeBelKyto, JIFo00Bb AsiekceeBHy PoMaHOBY.

ITox pykoBozcTBoM Mapuu ®én0poBHBI BEIPOC/IU
KBa/IM(ULMPOBaHHbIe MperiofiaBate/iyd ¥ Bpayy, 110 YpOB-
HIO CBOMX 3HaHWIM U yMEHUI OTBeuaBlliie MUPOBbIM
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TpeOOBaHMUSAM K CIeIMaJHUCTaM 3TOr0O HarpaBieHUs.
Cpenu Hux Banentuna [TerpoBHa ['epacekuiHa, JIF000Bb
NnnonurosHa JlykvHa, Jlugusa MiBanoBHa UibeHKo,
Matis [TanioBHa BapBaHiieBa u Jipyrue.

B koHue 60-x — Hauasie 70-X TOZIOB B OT/Ie/IeHUSIX,
rae 6a3MpoBasIOCh Nperno/aBaHye Kadeapbl rOCIIUTab-
HoM neauarpuu 2-ro MOJIT'MU, nipou3omiuiy riybokue
ripeobpa3oBaHus B 00c/1eoBaHNU 00/IbHBIX. C TIPHUXO-
nom Ha kKadezapy rnpocdeccopa FO.E. Bensruiiesa crana
OypHO pa3BUBaThCS KTMHUUECKast OMOXUMHUST 1€ TCKOTO
BO3pacTa, Obisia co37jaHa Hay4Hast 1JabopaTopHst K/ITMHH-
yeckou buoxumun fetckoro Bo3pacrta. FO.E. Benbru-
111eB — YUeHUK He TO/BKO akazemuka [ H. CriepaHckoro,
HO U PYKOBOZHUTEJISI CAaMOWi COBPEMEHHOM Ha TOT MepHO/,
OHOXMMHUEeCKOM eBPOMeHCKOH IIKOJIbl — Mpodeccopa
Kepriens-®ponnyca. B mpakTHuecKyro MeuiiiHy ObUTH
BHe/IpeHbl MHOTHe BBICOKOTEXHOJIOTUYeCKHe MeTO/bI,
pa3paboranHbie Ha Kadenape. [IpoBoguiack olieHKa
TapaMeTpOB YIJIeBOAHOTO, JIMTTUAHOTO, HeIKOBOTO,
MUHEpabHOT 0, KUC/I0THO-OCHOBHOTO, TOPMOHA/IBHOTO
00MEHOB C MOMOIIBI0 TOHKOC/IOMHOW XpoMoTorpaduun
Y IPYTUX METO/OB.

ABngACkE peKpacHbIM KJIUHULUCTOM, M.®. [Te-
IEKWHA B CBOMX KIMHUYECKUX pa3bopax u o6xomax
MIOCTOSIHHO yuu/la KaKZ0ro Bpaya a3aM KJIMHUYeCKON
TPAKTUKU: OLIeHKe TSHKeCTU KJIMHUYeCKUX MPOsIB-
JIeHUH U CTereHU HapylleHUU (YHKLMOHUPOBAHUS
OpraHoOB U CUCTEeM HOBOPOXKJEHHOTO C yYeTOM HOBBIX
[Jisl TOTO BpEMeHU NapaMeTpoB 00beKTHBHOTO KOH-
TPOJISI COCTOSTHUSI — OMOXUMUUECKUX U PYHKIHO-
HaJIbHBIX KpUTepHeB.

[Tocse 3aU1UThI JOKTOPCKOM Aucceprayuu Ma-
pusa @énoposHa [emékuna B 1979 ropy Bosriasuia
BHOBb OpPraHM30BaHHYIO Kade/py roCcnuTaaibHOU
resvaTpyuu BeyepHero otgenenud 2-ro MOJI'MN.
Knuanueckoit 6a3oii kadeapsl ¢ 1981 roza crano ot-
JleJieHue HOBOPOXAEHHBIX poasoMa Ne 4. Heckonbko
TOKOJIEeHUM Bpaueii-aKyIllepoB U Bpauel-rneguaTpoB
TIOJTYUMJIO JIOTIOJTHUTETbHOe KINHUYeCcKoe obpa-
30BaHMe Ha KoH(depeHIUAX, pa3bopax u 00xozax,
KOTOpbIe peryysipHO NPOBOAUIUCH 3aBe/yIOLUM
kadeapoii ipodeccopom Mapueiit ®énopoBHOU
[ermékrHOM 1, B HEMaJlol CTereHH, Crioco6CTBOBAIM
TIOBBINIEHUIO BpaueOHOW KBamnUKaIMK U, KOHEUHO,
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yAy4dllleHHIo TI0Ka3aTesieil, oTpa)kalmux pabory
POAUIBHOTO OMa.

B sTOT Xe nepuog Ha Kadeipe roCcryTaabHOM Ie-
auatpuu Obl1 pa3paboTaH ¥ BHEIPeH HOBBIN MOJXO/,
K 11o700py jieueHNsi HOBOPOXKJeHHBIX — 10 CUHZPOM-
Hasl Tepanwsi, KOTOPbIM MPUHLIUIHNAIBHO OTIUYAJICS
OT TPaZULIMOHHBIX CXeM. ABTOpPaMH 3THX pPa3paboToK
ObLTH akazieMuku B.A. Tabomun, FO.E. Benbruiies,
npodeccop M.®D. lemékuna, goreHT B.I1. Jlebenen
u apyrue (puc. 3). OTu pa3pabOTKH MPeBOCXUTHIH
MHOTHe aCTeKThbl KTUHUUeCKOW TaKTUKHU U JIeueHus
B PEaHMMATOJIOTHH Y fieTell Pa3/InYHbIX BO3PaCTHBIX
rpymm [11].

Puc. 3. TabonunH B.A., Kncnsak H.C., delwéknHa M.O.
Fig. 3. Tabolin VA, Kislyak N.S., Deshchyokina M.F.

3aBeytomuM Kaeapoil ToCcnuTaabHOM Teiua-
TpUU akageMukoM B.A. TabomuHbIM, podeccopom
M.®. [le1iéK1HOM U 3aBe[yIOIIUM OT/e/IeHUEM MaTo-
siorut HOBOpOXAeHHbIX JII'KB Ne 13 nmenn H.®. Ou-
naroBa K.I'. KapaceBoii 66110 pa3paboTaHo MosioyKeH1e
«O cTpyKType U 0c00eHHOCTSIX paboThI OT/AeeHUs
HOBOPOJXJ€HHBIX», yTBepkaeHHoe M3 CCCP u siBuB-
I1ieecst OCHOBaHWEM /ISt CO3/JaHus TIOA0OHBIX OT/ie/IeH i
B [IPyTHX pETHOHaX CTPaHbI.

W3yueHuie rpo6eMbl HEOHATOJIOTHH MTPOBOAU/IOCH
¥ TIPOBOJAWTCS B HACTOsAIIIee BpeM Ha 6a3e YHUKaIbHOTO
KOMIL/IeKCa «POJJ0M — GOJTbHHULIA [/1s1 HeIOHOIIeHHBIX
JeTeii — OO/IbHULIA 7151 TPETHEro 3Tara BbIXa)KUBAHUS
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HeJJOHOILIeHHBIX C HEBPOJIOTMUeCKOM MaTo/IoThei»
1 Ha 6a3e pojzoma Jyisi XKeHIIWH C TIOPOKaMH Cep/iia
(mpu I'KB Ne 67) [12].

Mapus ®enopoBHa sBJIIeTCSA aBTOPOM IaTeHTa
«Crocob rpoduIakTUKy ArcOaKkTepro3a KUIIeYHHKa
y HOBOPOX/IeHHBIX JieTeli». VI300peTeHre OTHOCUTCS
K HEOHATOJIOT Y, L{eJIbI0 KOTOPOTO SIB/ISIETCS COKpallle-
HUe CPOKOB (hOpMUPOBAHUSI HOPMAa/IbHOM KUIIIeUHOM
MUKPOQJIOpEL. [17151 5TOr0 HOBOPOXXJEHHOMY U3 IPYIIIb
TIOBBIIIEHHOTO PYCKA Pa3BUTHs JUCOAKTepPHO03a KUIIIey-
HYIKa BBOJWIN 0Pa/IbHO, OZHOKpaTHO uepe3 30—120 muH
ToC/ie POXKJeHus ITaMMbl OudugobaKkTepuii mosy-
yeHHBIX OT MaTepu. Criocob LIMPOKO MPUMEHSLICS
Y AOHOLLIEHHBIX HOBOPOXK/|EHHBIX, POAUBLIMXCS ITyTeM
KecapeBa ceueHMsl. Bbl/10 ycTaHOB/IEHO, YTO HOpMa-
JM3aLysl KMIIEeYHOU (P/Iophl Y 3TUX JleTel HacTymasaa
B CPOKH B 2 pa3a Kopoue, ueM MpH1 NPUMeHeHUH KOM-
Mepyeckoro mramma oudugobakrepuii. OTMeuanoch
CHIDKeHHe 4acTOThI (PH3HOIOrHueCKor yObIIM MacChl
Y JUCTIeNTUYECKUX PAaCTPOMCTB, Pa3BUTHSI MOJIOYHHLIbI
1 OTIpeJioCTeHN.

B 1990 rogy Bbiia moHorpagus Mapuu ®éno-
POBHBI, /e ObUTH OTpa’keHbl KITMHHUYeCKHe BOTIPOCHI
HapylieHn QyHKIUY KUIIeYHUKA U MH(DEKUITMOHHON
[ilapey HOBOPOJK/JeHHbIX, 1 BbIsIB/IeHa KOppesisiLys fedu-
1uTa oudugobakTepuii ¢ geduiTom takrodarp [13].

Mapus ®enopoBHa 3aHMManach BOIPOCaMH
0coOeHHOCTe! ajanTalud HOBOPOXKAEHHBIX U Jle-
Tell TPyAHOro BO3pacTa, pe3yJbTaToM KOTOPBIX
ctan cOOpHUK HAayUYHBIX TPYZOB, He MOTePSIBIINN
CBOIO aKTyaJbHOCTb U B Haille Bpems [14]. Mapuei
®En0pOBHOM OCBelLaINCh BONIPOCHI HAPYIIEeHUS
yT7eBoAHOTO oOMeHa y MaTepH U I1o7a, Koseba-
HUS YPOBHS [VIFOKO3bI B IEPUOJ, PaHHEH afianTalyu,
C BblJle/iIeHeM (paKTOPOB pPUCKa pa3BUTHS TUIIOI/H-
kemuu [15]. TTo mHeHut0 M.®D. [IemmiéKMHON U COABT.
(1987), nonoBuHa 1osiy4aeMoii I/IF0K03bl y4acTBOBaa
B MTOCTPOEHUH >KUPOBBIX [IeTI0, a CHIKeHue obecre-
YyeHMs MJ10/ja IJIFOKO30M MPUBOJU/IO K YMEeHbIIEeHUIO
Y )XKUPOBBIX Aerno. Eciy Ha 3TO coCTosiHUME ellle Ha-
KJ/1aJibIBa/IUCh NeprHaTa bHble WU MOCTHATA/IbHbIE
OCJIO’KHEeHHUsI, TO OTMeyYasaach BbICOKAas 4acToTa
pa3BHUBaeTCs rurnorivkemus [16].
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YuebHo-mMeTOQMUECKas paboTa

Mapus ®énopoBHa IpoBOX/Ia CEMUHAPEI T10 pas-
JIMYHBIM acrieKTaM yyeOHO-MeTouueCcKoi paboThl.
Bwmecte ¢ BstuecnaBoM AsieKcaH]pOBAYEM OHA BBeJia
B paMKax MperojaBaHus TOCIUTaIbHOMN NefjuaTpumn
HOBBI€ L[JUKJIbl: IaTOJIOTUS1 HOBOPOXKAEHHBIX JeTeu,
Hedposorus, My/IbMOHOIOTYs1, KapAUOJIOTHSs, KIIMHU-
yeckast Omoxumusi. B Kypc rocniuranbHOM reAuaTpun
ObUT BK/IFOUEH MUKPOLUKJT «I1aTOJIOTUU He/IOHOIIeH-
HBIX JieTeld U JleTel C 9KCTpeMa/ibHO HU3KOW Maccou
Tena». [ToHMMas1, KaKyto BaXXKHYI0 POJIb UTPaeT Kaye-
CTBO MeJUIIMHCKOM TTIOMOIIU JIeTSIM B aMOy/1aTOpHO-
MOIMK/IMHUYEeCKOM 3BeHe, COTPYAHUKU Kadezpsl
CO3/jaJTA LIUKJI «TTOJIUK/IMHAYECKas TefiuaTpusi», YTo
SIB/ISIeTCS] HEOTheMJIEMOM COCTaBJISIFOILIeH B O TOTOBKE
coBpemMeHHOTO BpayJa [17, 18].

C nomorpio M.®. [leméKUHON ObLTA CO3/JjaHBI
yYHUKa/bHbIe 6a3bl A1t 00yueHust B pPa3/IMYHbIX paii-
OHax ropozia MockBsl, Bbl/le/IeHbl U MO OTOB/IeHbI
TBOpYECKHe VHULMaTUBHbIE TIPero/iaBaTey, CO31aHbl
TpeKpacHble MeToANYeCKHe 10Ccobust AJIsi CTyIeHTOB
Y TIpero/iaBarerieil.

MmenHHO Ha 6a3e 4-ro poAMILHOTO [[0Ma Ha Y/HL{e
HosaTtopos . MockBel 1ipy yyactuu M.®D. [lemjéku-
HOI1 Obl/1a TIpOBe/ieHa TepBasi B UCTOprH Poccuiickoro
MeIULUHCKOTO 0Opa3oBaHus [enoBasi urpa (Kak vH-
TepakTHBHasl (popMa MPaKTUUeCKOro KJIMHUYEeCKOTO
3aHATHA Ha TeMy «IlepBasi OMOILIb HOBOPOXXAEHHOMY
¢ acukcueti»). ABTOp ClLieHapusl U TIperojaBaTesib —
Jlunus ViBanoBHa UnbeHko. BriocsieactBuu 3Ta hopma
o0yueHMs Halll/la IIMPOKoe NpUMeHeHre Ha Kadeape
Y B IPyTUX yueOHBIX 3asiB/IEHUSIX, IEMOHCTPHUPYS CBOO
BBICOKY10 3(h(heKTHBHOCTb U B HacTosiee BpeMsi [19].
[TprobpeTeHue 3HaHMIA, MAKCUMA/IbHO MTPUOIKEHHBIX
K [IPaKTUYeCKOMY 3[paBOOXPaHEHHUIO, SIBJISIETCS OfIHUM
13 3HAUMMBIX COCTABJISIOLIMX B 00yueHNH COBPeMeH-
HOTO Bpaua, OKa3bIBasi BJMsHYE Ha KaueCTBO 00yJyeHuUst
[20-23].

Ha kacdespe 6bi1a BBesieHa HOBast hopma oOyue-
HUS B BUJIe HAIMMCAHUS HAy4YHOU pabOThI Ha OCHOBE
00paboTKH [JaHHBIX COCTOSTHUSI 3710POBBS fleTel B -
HaMUKe T10 JJAHHBIM TTOJTMK/IMHIYE CKOTO Hab/TFoieHusI.
CryneHTbl, 3aiuiLas 3Ty paboTy, OB/laJieBaii OL|eHKON
00paboTKM CTaTUCTUUECKUX TTOKa3aTesield U UX Pou

NCTOPUA MEANLIMHD



Sharapova OV et al. RUDN Journal of Medicine. 2023;27(2):265—276

B pabore Bpaua-refuaTpa. Mapust ®é10poBHa mpu-
HHMaJla HeloCpeICTBEHHOE yuacTHe B BBINIOJTHEHUN
¥ OLIeHKe 3THX HCCIefioBaTeIbCckrx paboT. B HacTosiee
BpeMsi HalMCaHKe Hay4YHO-UCC/Ie0BaTe/TbCKOM paboThI
SIBJISIeTCSI HEOTheMJIEMOM YacThi0 yueOHOro rmpotiecca
B BY30BCKOM oOpa3oBanuu [24-26].

B panbHelimem nop pykoBogctBoM M.®D. [eré-
KUHOMU Oblyla CO3ZlaHa KOHLIeTILYS TTeJuaTpuueCKOTOo
00pa3oBaHus Ha BeuepHeM OTZeeHUH, Te 00yuanich
CTYZIeHTbI, POLIe/lIe PaHee KypC Mo MporpaMmam
Cpe/iHero MeJULIMHCKOTo TipodeccruoHanbsHOTro obpa-
30BaHUs U MMEIOLLMX He TObKO OMpe/ie/IeHHbIE Te0-
peTHyecKye, HO U MpaKkTHuecKye rnpogeccuoHalbHbIe
HaBbIKU.

[Teparornueckyii ¥ OpraHv3al{MOHHBIN TaJlaHT
Mapuu ®@e0pOBHBI O3BOJIWJ €l CTaTh JeKaHOM
nejvaTpuueckoro ¢akxysibreTa. 3a 3TO epUuof —
¢ 1974 no 1986 rox — oHa BHecJ1a IPeAJIOKEHUS
TI0 COBEpILIeHCTBOBAaHUIO yueOHOTO I1/1aHa MOArOTOBKH
Bpaueli-reguaTpoB, ObLIM pa3paboTaHbl IpOrpam-
MBI IIpero/iaBaHus CTy[eHTaM pas/InuHbIX KypCOB.
YuebHO-MeToaMuecKast paboTa Oblyla BO3Be/jeHa B paHT
HAay4YHO-MeTOJNUeCKOM, YTO MOBJEK/I0 3a COO0H LUK
paboT, HaMMCaHHBIX B COABTOPCTBe C Kadeapoii me-
[larorukKy. VIMeHHO B 3TOT Iepuoz, Ha Bcex Kadeapax
reiMaTpruueckoro axky/ibTeTa Cpe/iv CTyJeHTOB CTana
aKTUBHO BHe/IPATHCS yueOHO-UCCIejoBaTe/IbCKast
paboTa, ycTpanBa/iMch KOHKYPChI Ha JIyUIlyIO pa-
60Ty, a yuactve B MeX(aKyIbTeTCKUX KOHKypCax
HEeW3MEeHHO 3aKaHUMBa/IOCh MPUCYKIEHUEM MePBbIX
MecT KadeapaM reAuaTpruueckoro gakysasreTa [27].

3a NI0J0TBOPHYO Mperno/aBaTe/IbCKy U Op-
raHu3alyoHHY0 paboty Mapusi @énopoBHa Obla
HarpakJjeHa No4eTHbIMU rpaMoTamMu MuHHUCTepCTBa
3ppaBooxpaHeHust PCOCP v MuHucTepcTBa BBICILIETO
obpa3oBaHnus, opleHoM «3Hak IToueta», 3HakOM «OT-
JIMYHVK 3[IpaBOOXPaHEHUs».

HecnyyaiiHO roBOpSAT, UTO CaMble BeJTMKUE JIFO[H,
Kak IIPaBUJIO, SIBJISIFOTCS CAMBIMM [JOCTYTIHBIMU U I1PO-
CTBIMH B 001I[eHHH. JTO B TOJIHON Mepe OTHOCHUTCS
K Mapuu ®énopoBHe. UenioBeK 0Ha Obljla HEOOBIK-
HOBEHHBIN: B ee MPUCYTCTBUU BCEM OBIJIO CITOKOM-
HO, TeIJIo U 0YeHb KOM(OPTHO, U 3TO YYBCTBOBA/IU
Y OMBbITHBIE KOJIJIETH, U MOJIOZIble Bpaul, ¥ OpAMHATOPBI,
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Y aCIIUPAaHTHI, U CTYeHThI. [lake 0OBeKTUBHAs KPU-
THKa U CTPOTrMe 3aMeyaHus B eé yCTax OKasbIBa/IUCh
J06pbIMM HacTaB/ieHUsMU. Mapusi @éopoBHa uacTo
roBopuia: «KpUTHKOBaTk HaZJ0 He JIMUYHOCTB, a OLIMOKY
JIMYHOCTU».

Bpauom oHa Obia yHUKaIbHBIM — BCE 00BsICHsI/IA
pPOJHUTEJISIM MPOCTO U OXOAUYUBO, BO BCeX Caydasix
JlaBaja HaJieXXly U, KOHeUHO, OMNpeZesisiyla MyTh K BbI3-
JIOPOBJIEHHIO, I/le JIeKapCTBeHHasi Teparivisi Obla [janeko
He eJJUHCTBEHHBIM 3BEHOM.

Kak mekan Mapust @énopoBHa niposiBuia cebst peji-
KWM [1e[jarorom, rCUX0JI0rOM Y OpPraHn3aTopoM, YZersis
Oonbliioe BHUMaHMe T1e[jaroruyeCckoMy MacTepPCTBY
niperioiaBatesnedd. CTyIeHThI yBaXka/li, OUeHb JIF0OUIH
¥, KOHeUHO, HeMHOT0 OOSUTCh CBOETO JieKaHa. OTnuurie
reJyuaTpuyeckoro (hakyapTeTa COCTOSI/IO B TOM, UTO
TIOMHUMO 00yUeHWsI CrieL{a/IbHOCTH BaykKHasi poJib Obla
OTBe/leHa BOCMUTaTe/bHOM paboTe, HACTaBHUUECTBY,
r'yMaHU3MYy, JIFOOBU K [IeTsIM.

Mapus Pe0poBHA TAYHBIM IIPUMEpPOM JIeMOH-
CTpYpOBaja KakK Hy>KHO OTHOCUTBLCS K ITeZiUaTpUHU.

Heonaronorwy, aKky1epbl-ruHeK0JI0rd, HEBPOJIOTH
Y IejuaTpbl XOpOLLO 3HatT UM Mapun ©é10poBHSI,
TaK KaK MIMEHHO €F0 BIiepBble ObUTH OMHCAHbI Pa3IMUHbIe
coMaTuyecKye IposiB/IeHUs] POZ0BOM TPaBMbl B BU/e
CUH/POMOB. 3aMeTHM, UTO U Cer0JHsI BPauM MOJIb3YOTCA
JlAaHHOM KaccuduKaryei, uto rno3BosisieT UM Ooree
TOYHO ITOCTAaHOBUTE AWarHo3s [28, 29].

MHHOBaLWOHHbIE HanpaBJ/ieHUA

C umenem Mapuu ®PénopoBHbI JleméKnHON
CBsI3aHbl MHOTHME HOBAl[MH, CTABIIIKE BIOC/IeJCTBUU
TPaAWLMOHHBIMU [I7Isl OTeUeCTBeHHOM TeJUaTPUU: KpY-
I7IOCYyTOUHBIE [IeXKYPCTBa HEOHATO/IOTOB, COBMECTHOE
nipeObIBaHKe MaTepH 1 peOEHKa, yCITelHast aTTeCTalys
Ha MeX/yHapoHY0 Harpaay «bonbHUIIA 106posKe-
JIaTeTbHOTO OTHOIIEHUST K peOEHKY», KOHI[eMNIUS
«BepPTHKAJIbHBIE POJIbI» U [JTUTEIbHOE HabmogeHe
3a pa3BUTHUEM JieTel, POXKAeHHBIX METOZOM BePTH-
KaJIbHbIX PO/IOB, @ TaK)Xe MHUI[MATUBA «370POBBIi
pebEHOK — ceMbe, 3710pOBbIi pe6EHOK — MOCKBe,
3710pOBbIN pebéHOK — Poccuu, 340pOBbIN peOEHOK —
BCeMy MUpy!»

273



Ilapanosa O.B. u dp. Becruuk PYTH. Cepua: Mepuimna. 2023. T. 27. Ne 2. C. 265—276

Yuenuku u nocsiesosaten Mapum ®énopoBHbI
MPOZ0JDKAIOT U Pa3BUBAKOT €e MHHOBALIMOHHbIE Ha-
TIpaBJIeHHs], KOTOpbIe CerofjHsi COCTAaB/IS0T BaXKHYHO
yacTb COBPEMEHHOM MeuLIMHbL. B HacTosiiiee Bpemst
Ha Kadepe u B pogunbHoM gioMe Ne 4 Ha ynuiie Ho-
BaTopoB, oM Ne 3 roposia MOCKBBI TIPETBOPSIFOTCS
B JKW3Hb HayuHble njer Mapuu @EnopoBHbIL: pa3pa-
00TKa PUHITUITOB HAaO/TFOZIeHNsT 3a IeThbMU OT MaTepe
C Pa3/IMYHOM aKyILepPCKOH MaTo/ioruei u Hebaromnpu-
SITHBIM TeUeHWeM pPOZIOB, BKJIOUask HeZJOHOIIEHHBIX.
Kadezpa v konekTyB pogubHoro foma Ne 4 1. MOCKBbI
SIBJISTFOTCST THULIAATOPaMK MHTEHCUBHOTO HAaOJTFOZeHusT
3TUX JeTel U MOArOTOBKY POAUTeJIel I10 porpamme
«pa3BuBatoiiiero yxoga» [30, 31].

Ha ocHOBaHuM NIpoOBe/jeHHOr0 aHa/n3a OTMeueH
3HaYMMBbIN BK1aZ, Mapun ®ej0poBHBI B pa3BUTHE UHHO-
BalJMOHHBIX HalpaB/IeHU B [eAaTPUH, BK/IFOYAOLINX
B ce0st Teparuto, MPO(GUIAKTUKY U TIPOTHO3UPOBaHNe,
a Tak >ke ¥ B CCTeMY By30BCKOTO MeJHULIMHCKOTO 00-
pas3oBaHUsl, COCTABJISAOLIYI0 COBPEMEHHYIO OCHOBY
MPaKTUKYIOLL[ero Bpaya.

Buénuorpaduueckuii cnmcok

1. @ucenkoA.Il., Kyuma B.P., Kyuma H.FO., HapbiukuHna E.B.,
Cokonoga C.b. Ctparerusi ¥ IpakThka (¢OpMHUPOBaHUs 3/[0POBOTO
obpasa xu3nu feteli B Poccuiickoli ®epeparuu // Poccuiickuii ne-
Auarpuueckuid xxypHait. 2020. Ne 23 (2). C. 76-84.

2. MUnvenkoJI.H., CmupHoea JI.M., I'aliHoea JI. B. BepTHKaIbHbIE
PO/IbI KaK a/ibTepHATHBHEIN Cr1ocob pojopasperieHus (C MO3ULUK
aKyImiepa u neguarpa) // JKypHas mpakTruueCKOro Bpaua akyliiepa-
ruHekosiora. 2002. Ne 1. C. 7-18.

3. KempE., Kingswood C.J., Kibuka M., Thornton J.G. Position
in the second stage of labour for women with epidural anaesthesia //
Cochrane Database Syst. Rev. 2013. Ne 1. CD008070. doi:
10.1002/14651858.CD008070.pub2.

4. Motamedi M. The effect of the selective maternal position in
active stage of labor // Knowledge & Health. 2009. Ne 4 (1). P. 31-35.

5. /Jlewékuna M.dD. BnusiHre nepeHeCeHHOr0 BHYTPUUEPEITHOr0
KPOBOU3/IUSIHUSL Ha pPa3BUTHe JleTeil U OTJa/leHHble TI0Cae/|CTBUS:
Agropedepar guc. ... KaHgugara Meq. Hayk. M., 1955. 14 c.

6. [I'pomosa B.B., XKdaHoea C.A., Beabmuuwjes FO.E., [Jewjé-
KuHa M.®. @yHKLIMY HA/IIIOYEUHHKOB Y TIJI0[0B, HOBOPOXK/I€HHbIX
U rpyaHbIx fetedt / Tlog pen. mpog. B.A. Tabonuna. M.: Meguiua,
1975. 263 c.

7.  [Jewékuna M.®D. ObMeHHble HapyILLeHUs Y [ieTell ¢ BHyTpUJe-
PeITHOM pofoBoii TpaBMoii // B kH.: HacencTBeHHast v riprioOpeTeHHast
niarosiorust obMeHa BeljecTB y geteid. M., 1971. Bem. 1. C. 47-52.

274

8. TabonuH B.A., [lewékura M.dD. IHTeHCHBHasI Teparus HO-
BOPOXK/I€HHBIX B [I0CTpeaH!MaLiOHHOM Iepuofie. M.: MezauiiyHa,
1973. 285 c.

9. HnvenkoJI.HU., bopucosa T.M., JIéguna E.E., MyxuHa FO.I'.,
Komuykoea H.II., Moauaxosa E.A. 100 net nipodeccopy M.®. [le-
mékrHoi. M.: ®I'AOY BO PHMY um. H.J. ITuporoBa Mun3gpaBa
Poccun. 2022. 32 c.

10. KonswxkuH H.C. JTrogu 3emin Llankoii: 6uorpacduueckuii
cnpaBounuk. [ank: OO0 «IIlarkas tTunorpadusi», 2015. C. 57.

11. Bompock! afianTaliii HOBOPOXKJ€HHBIX U JleTell rPyJHOTO
Bo3pacta: C6. Hayu. Tp. / Ed. by M.®. [Teméxunoii, B.®. [Jemuna.
M.: MOJIC'MUY, 1985. 165 c.

12. KiMHWueckue peKkoMeH/aluy (IIPOTOKOJIbI) 110 HEOHATOJIOTUH /
ITog peg. [.0. ViBanosa. CI16.: Undopm-Hasurarop, 2016.

13. Jewékuna M.d., Kopuyros B.M., Jlemun B.®. Xonodoea 1.H.,
YepHoga H./l. I3yueHvie ¢opMUpOBaHUS MUKPOGIOPHI KUILIEUHUKA
y HOBOPOXKJJEHHBIX JleTeil IpY COBMECTHOM M pa3zie/IbHOM MpeObIBaHUH
¢ marepso // [Teguarpus. 1990. Ne 1. C. 13-18.

14. Heonartonorus. B 2-x tomax. T. 2 / [1og. pea. T.J1. [omernsl,
M.[. Kaunurama, @.T". Osnisi. M.: BUHOM Jlaboparopusi 3HaHU,
2015. 864 c.

15. 90 ner Ileguarpuueckomy akynvrety / Ilog pen. ripod.
JI.U. Nnbenko. M.: «Macka». 2020. 180 c.

16. Jlewéxkuna M.D., luankuna M.C., UabeHnko J1.H., Jlenuue-
ko B.I1. [JenoBasi KIMHAYeCKas Urpa B MeZJMLIMHCKOM UHCTUTYTe //
INepuarpus umenu Criepanckoro. 1989. Ne 3. C. 69-72.

17. TlonuknuHuYeckas neguarpust: yue6Huk / ITog pes. A.C. Kan-
MbIKOBOU. M.: 'OOTAP-Megua, 2007. 624 c.

18. TocnuranbHas nepuarpust: yuebnuk / Iog pen. C.B. Benbmepa,
JL.U. Unbenko. M.: TDOTAP-Menua, 2022. 1072 c.

19. Tykeweea B.I11., Becumbemoga P.C. BHe/ipeHre NHHOBALHA
B yueOHBII MpolLjecc KIMHNYeCKUX Kadesp TepareBTHYeCKOro Ipo-
¢ws // Becrank KasHMY. 2013. Ne 4 (2).

20. JKypbeHko B.A. [lenoBas urpa Kak opma 06yueHusi CTYAE€HTOB
B MeIULIMHCKOM By3e // [Tefaroruka. 2015. Ne 2 (2). C. 38—40.

21. JKypbenxo B.A., Caaksit 3.C., Tuwkos [].C., Bondoapesa A.3.,
Hpbiwkoea O.B. [1enoBble UTPbl KaK KPUTEPUI OLIEHKU KOMIIETeHT-
HOCTH BBIIIYCKHUKOB Me/IULIMHCKOTO By3a // Ycrexu COBpPeMeHHOIo
ecrectBo3HaHus. 2014. Ne 12 (u. 4). C. 493-502.

22. Mopo3os /l.A., Anekceesa E.U., Agepbsinog A.11., ['opembl-
KuH U.B., ®uaunnos FO.B., I'opodkos C.FO., I[lumeHosa E.C., Yu-
cmsxkoea E.I'. [lenoBble Urpsl B GOpMUPOBaHUHN NMPOdeCCHOHATbHBIX
komrieteHIwH // TIpoteccroHanbHbIe KOMITETEHIMN Bpaya-Tie/ifiaTpa.
2016. Ne 1 (8). C. 40-42.

23. Kpyanukoe B.H. [lenoBble Urpsl U Apyrue MeTo/bl aKTUBHA3ALIUN
ro3HaBare/bHOI festensHocTH / B.H. Kpyrivkos, E.B. I1naToHoB,
FO.A. ITapanog. CII6., 2006. 190 c.

24. Bonvwakosa O.H. KoHuenTyanbHasi MOZe/lb CUCTeMbI ITOAT0-
TOBKU CTYZ,€HTOB By3a K HayUHO-HUCC/Ie[j0BaTe/IbCKOM IesITeNIbHOCTH //
Beicmiee o6pa3oBanue cerozus. 2014. Ne 10. C. 82-87.

25. Beauuko O.H. OcHOBHbIe TPeOOBaHUS K HayyHO-HCCJIe-
[OBaTeIbCKoU paboTe cTyaeHToB // Briciias mikosa. 2014. Ne 6.
C. 19-23.

26. MyxuHa C.A., Conosbesa A.A. CoBpeMeHHble HHHOBALIMOHHbIe
TexHoJIoruu 0byuenus. M., 2008.

NCTOPUA MEANLIMHD



Sharapova OV et al. RUDN Journal of Medicine. 2023;27(2):265—276

27. Poccuiickuii rocyAapCTBeHHbIN MeJULIMHCKUN YHUBEPCUTET —
100 net Bo ums »xwu3nu / [Tog obiwel pe. pektopa PI'MY, akazieMrika
PAMH B.H. fIpsiruHa. M.: PTMY, 2006. 344 c.

28. Mouceenko /].A., ITonoHckas O.B. PofoBast TpaBMa HOBOPOXX/eH-
HOro: Npo6sieMa aKyLlepcTBa ¥ HeoHaTosIoruu // Pycckuii MeJULMHCKUN
>KypHast. 2016. Ne 15. C. 998-1000.

29. KouuH O.B., I'onuapos I'.B. PozioBasi TpaBMa Iro/oBbl U IMarHo-
CTHYeCKYe KJIMHAYeCKHe acriekTs! / HoBocTi MeuIMHEI U hapMaruy.
2009. Ne 2. C. 36-41.

30. HegoHouieHHbie feTu: yuebHoe mocobue fJist By30B /
JI.U. nbenko, E.C. CaxapoBa, A.I. KoHon/IsHHUKOB [u fp.]. 2-e
u3g. M.: UsparenscrBo FOpaiit, 2022. 135 c.

31. Metozp! peabunuTanuy U MpogHIaKTHYeCK1e POorpaMMbl
B paHHEM /IeTCKOM Bo3pacTe: yuebHoe nocobue / JI.U. nbeHKo,
E.C. Caxaposa, C.H. [lenucosa [u gp.]. M.: PHUMY, 2021. 140 c.

References

1. Fisenko AP, Kuchma VR, Kuchma NYu, Naryshkina EV,
Sokolova SB. Strategy and practice of the forming a healthy lifestyle
for children in the Russian Federation. Russian Pediatric Journal.
2020;23(2):76-84. [In Russian].

2. llyenko LI, Smirnova LM, Gaynova LV. Vertical delivery as an
alternative method of delivery (from the position of an obstetrician and
a pediatrician). Zhurnal prakticheskogo vracha akushera-ginekologa.
2002;(1):7-18. [In Russian].

3. Kemp E, Kingswood CJ, Kibuka M, Thornton JG. Position
in the second stage of labour for women with epidural anaesthesia.
Cochrane Database Syst. Rev. 2013;1:8070. doi: 10.1002/14651858.
CD008070.pub2

4. Motamedi M. The effect of the selective maternal position in
active stage of labor. Knowledge & Health. 2009;4(1):31-35.

5. Deshchekina MF. The impact of intracranial hemorrhage on
the development of children and long-term consequences: Abstract dis.
... candidate of medical sciences. Moscow; 1955. 14 p. [In Russian].

6. Gromova VV, Zhdanova SA, Veltishchev YuE, Deshchekina MF.
Functions of the adrenal glands in fetuses, newborns and infants. Ed.
by Prof. VA Tabolin. Moscow: Medicine; 1975. 263 p. [In Russian].

7. Deshchekina MF. Metabolic disorders in children with
intracranial birth trauma // In the book: Hereditary and acquired
pathology of metabolism in children. Moscow; 1971. Vol. 1. P. 47-52.
[In Russian].

8. Tabolin VA, Deshchekina MF. Intensive care of newborns in the
post-resuscitation period. Moscow: Medicine; 1973. 285 p. [In Russian].

9. Ilyenko LI, Borisova TM, Levina E.E., Mukhina YuG,
Kotlukova NP, Molchanova EA. 100 years of Professor M.F. Deshchekina.
Moscow: RNIMU; 2022. 32 p. [In Russian].

10. Konyashkin NS. The People of Shatskaya Land: a biographical
reference. Shatsk: Shatskaya Printing House LLC, 2015. C. 57.
[In Russian].

11. Issues of adaptation of newborns and infants: Sat. sci. tr. / Ed.
by MF Deshchekina, VF Demin. Moscow: MOLGMI; 1985. 165 p.
[In Russian].

12. Clinical recommendations (protocols) on neonatology / Ed. by
DO Ivanov. Saint-Petersburg: Inform-Navigator; 2016. [In Russian].

HISTORY OF MEDICINE

13. Deshchekina MF, Korshunov VM, Demin VF, Kholodova IN,
Chernova ND. Study of the formation of intestinal microflora
in newborn children with joint and separate stay with the mother.
Pediatrics. 1990:1:13-18. [In Russian].

14. Neonatology. In 2 volumes. Vol. 2. Eds. TL Gomella, MD
Kanningam, FG Eyal. Moscow: BINOM; 2015. 864 p.

15. 90 years of the Pediatric Faculty / Ed. by Prof. LI Ilyenko.
Moscow: Maska; 2020. 180 p. [In Russian].

16. Deshchekina MF, Diankina MS, Ilyenko LI, Lenicheko VP.
Business clinical game at the medical institute. Pediatrics by Speransky.
1989;3:69-72. [In Russian].

17. Polyclinic pediatrics: textbook. Ed. by AS Kalmykova. Moscow:
Geotar-Media; 2007. 624 p. [In Russian].

18. Hospital pediatrics: textbook. Ed. by SV Belmer, LI Ilyenko.
Moscow: GEOTAR-Media; 2022. 1072 p. [In Russian].

19. Tukhesheva BSh, Begimbetova RS. Introduction of innovations
in the educational process of clinical departments of therapeutic profile.
Vestnik KazNMU. 2013;4(2). [In Russian].

20. Zhurbenko VA. Business game as a form of teaching students
at a medical university. Pedagogy. 2015;2(2):38—40. [In Russian].

21. Zhurbenko VA, Saakyan ES, Tishkov DS, Bondareva AE,
Iryshkova OV. Business games as a criterion for assessing the
competence of graduates of a medical university // Successes of modern
natural science. 2014;12(Part 4):493-502. [In Russian].

22. Goremykin IV, Morozov DA, Filippov YuV, Deryugina LA,
Gorodkov SYu, Kulikova TN. i dr. Znachenie i vozmozhnosti
ispol’zovaniya delovykh igr v prepodavanii detskoy khorurgii.
Saratovskiy nauchno-meditsinskiy zhurnal. 2014; 10 (1): 141-144.
[In Russian].

23. Kruglikov VN. Business games and other methods of activating
cognitive activity. Ed. by VN Kruglikov, EV Platonov, YuA Sharanov.
Saint-Petersburg; 2006. 190 p. [In Russian].

24. Bolshakova ON. A conceptual model of the university students’
training system for research activities. Higher education today.
2014;10:82-87. [In Russian].

25. Velichko OI. The main requirements for the research work of
students. High school. 2014;6:19-23. [In Russian].

26. Mukhina SA, Solovyeva AA. Modern innovative learning
technologies. Moscow; 2008. [In Russian].

27. Russian State Medical University — 100 years in the name
of life / Ed. by rector RSMU, acad. of RSA VN Yarygin. Moscow:
RSMU; 2006. 344 p. [In Russian].

28. Moiseenko DA, Polonskaya OV. Birth trauma of a newborn:
the problem of obstetrics and neonatology. Russian medical journal.
2016;15:998-1000. [In Russian].

29. Kochin OV, Goncharov GV. Birth trauma of the head and
diagnostic clinical aspects. News from medicine and pharmacy.
2009;2:36—41. (In Russian).

30. Premature babies: a textbook for universities. Ed. by LI Ilyenko,
ES Sakharova, AG Konoplyannikov, etc. 2nd ed. Moscow: Urait;
2022. 135 p[In Russian].

31. Methods of rehabilitation and preventive programs in early
childhood: a textbook. Ed. by LI Ilyenko, ES Sakharova, SN Denosova
[etc.]. Moscow: RNRMU; ; 2021. 140 p. [In Russian].

275



Ilapanosa O.B. u dp. Becruuk PYTH. Cepua: Mepuimna. 2023. T. 27. Ne 2. C. 265—276

OmeemcmeeHHblli 3a nepenucky: bornanosa CBeTyiaHa BiiaguMupoBHa — KaHAWJAT MEAUIIMHCKUX HayK, JOLIEHT Kadeaphl
rocnuranbHou reauarpuu Ne 2, Poccuiickuii Hal[MOHaTBHBIN UCCIeA0BaTe/TbCKUMA MeAULMHCKUMN yHHUBepcuTeT uM. H.U. ITuporoga,
Poccutickas @epeparus, 117997, Mocksa, yia. OCTpOBUTAHORBS, 7 1. E-mail: 2891photina@mail.ru

ITapanosa O.B. SPIN-koz 5786-6566; ORCID 0009-0007-7209-8579

Nnwenko JI.W. SPIN-koz 7606-2863; ORCID 0000—-0001-8375-4569

Myxwuna FO.I. ORCID 0009-0004-4787-4298

I'ypees A.H. ORCID 0009-0005-4515-6185

3y6apesa E.A. ORCID 0000-0002-0193-0563

JKurosa T.A. SPIN-koz 1428-9295; ORCID 0009-0007-9014-8728

borpanosa C.B. SPIN-kog 8121-5264; ORCID 0000-0003-4808—-8788

Corresponding author: Bogdanova Svetlana Vladimirovna— MD, PhD, associate professor of the Department of hospital
pediatrics No. 2 of the Pirogov Russian National Research Medical University, 117997, Ostrovityanova str., 1, Moscow, Russian
Federation. E-mail: 2891photina@mail.ru

Sharapova O.V. ORCID 0009-0007-7209-8579

Ilyenko L.I. ORCID 0000-0001-8375-4569

Mukhina Y.G. ORCID 0009-0004-4787-4298

Gureev A.N. ORCID 0009-0005-4515-6185

Zubareva E.A. ORCID 0000-0002—-0193-0563

Zhitova T.A. ORCID 0009-0007-9014-8728

Bogdanova S.V. ORCID 0000-0003-4808-8788

276 NCTOPUA MEANLIMHD


mailto:2891photina@mail.ru

	Содержание
	Contents
	ТЕМА НОМЕРА: ЗАБОЛЕВАНИЯ СЕРДЕЧНОСОСУДИСТОЙ СИСТЕМЫ
	THEME OF THE ISSUE: CARDIOVASCULAR DISEASES 
	ПЕДИАТРИЯ
	PEDIATRICS
	ХИРУРГИЯ
	SURGERY
	ТРАВМАТОЛОГИЯ
	TRAUMATOLOGY
	ИСТОРИЯ МЕДИЦИНЫ 
	HISTORY OF MEDICINE 

