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B HOmMepe:
o
° COBpeMeHHbIe Lll/ld)pOBbIe TEXHOJIOTUN OLEHKU ° MCCHG,E[OBaHVIe TAry4yecTn pOTOBOI7I KNOKOCTU
«[IeTCKOro MpOoCTPaHCTBa» B HOPME 1 Npu NaTonorum KaK OPUEHTUPOBOYHbIN TECT onpeaenieHnsa HebnaronpuATHON

CUTyaLM B MONOCTM PTa y MOJIOAbIX Ntofen
o benkoBo-3HepreTnyeckas HeloCTaTOUYHOCTb

Y NOAPOCTKOB. Ocob6eHHOCTUN TeYeHUst e Bonpocbl oKasaHuA aM6ynaTopH0|7| peBMaTOﬂOFMHECKOVI

e baktepuanbHbii nu3at OM-85 B npodunaktnke MomoLL AeTAM B CaHKT-TleTepOypre

1 neyeHmn OPU y yacto n gnutenbHo 6oneowmx geTen e [podeccnoHanbHble KOMMETEHL MW HEOHATASIbHO
peaHVMaLOHHON 6purafbl: NOKanbHbIN ayauT

e AKTyasibHble MOAXOAbI K MUTaHMIO AeTeil
4 S A ' B POAOBCIIOMOraTe/bHbIX yupexaeHusax XabapoBCcKoro Kpas

3aHMMAIOLLMXCA COPTOM

e /I30n1MpoBaHHOE HapyLUeHVe Nosen 3peHra NPy NOBTOPHbIX
HapyLUeHNAX MO3roBOro KpoBoobpalleHus B 6acceiHe
3afHel MO3roBoM apTepun y NOAPOCTKa

o KypKYMUH — nepcrneKkTUBbl NCMONb30BaHKA
B fleyeHuy 3a6051eBaHN OPraHOB MKLLEeBapPEHN

o FeHeTUYeCKMe 1 3NureHeTnyeckmne dpakTopbl B reHese B3K
e HenHBasnsHaa NAVA B KauecTBe ctapToBoro metogaa /BJ1
* Mopdonoruyeckne nsmeHeHIs B BEPXHIX OTAeNaX Y HEAOHOLLEHHOrO HoBOpOXAeHHoro ¢ SHMT npu poxaeHun
XenyaouHO-KUILEYHOro TpaKTa npw 6onesHn KpoHa

. ® DnuaepMasbHasa KMcta Masioro Tasa y mogpocTKa
e ButamuiH D 1 KocTHbI MeTabonu3m npu 3aboneBaHnAX

Xeny[iKa v ABeHafLaTUNEPCTHON KILWIKM e KnnHnyecknm cnyyanm cuHgpoma Jleaaa y nogpocTKos
e TpexypoBHeBas cMcTeMa OKa3aHus ® OCOB6EHHOCTU TeYeHUs 6one3Hn MpLunpyHra y naumeHToB
nannanaTuBHON MOMOLLIN 60ﬂbeIM C nmcd)armeﬁ Cc cmHOgpomom ,El,ayHa N [pyrmuMmmn reHeTn4eCKUMn aHoManmamn
o CoBepLLEHCTBOBAHME NnpoLecca NpodunakTnyeckoro o [1pOEKT KIMHNYECKNX peKoMeHAaLMI 419 HEOHATONOroB
MeAULMHCKOro OCMOTPa AeTer C NPYMEHEHNEM 1 NegnaTpoB MO ANArHOCTUKE U ieveHuto [OPB HOBOPOXKAEHHbIX
6epeXxnnBbIX TEXHOMOT I

o Tpaanumu, BOCTVKEHWA, MePCMEKTUBbI Kadeapbl NeanaTpun
e KnnHnyeckan 3GPpeKTMBHOCTb FacTpasibHOro KOPMEHMSA 1 pgetckon kapguonorum C3rMY nm. .M. MeuHnkosa.
aHTPedNIOKCHOM CMECbIO Y HEAOHOLWEHHbIX AeTel Ha VBJ1 K 120-neTuio co AHA co3paHus Kadeapbl
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Abstract. Introduction. Global and Russian phenomena lead to a deterioration in the health of the child population.
Evidence is stable levels of morbidity, the torpidity of its structure, the growth of painful diseases, the increase in
negative dynamics in the development of reproductive functions and the increase in disability. These processes occur
against the background of depopulation processes. The current situation was carefully reviewed at the XXIV Congress
of Pediatricians in 2023. The purpose of the study is to take a broader look at the medical and social factors that shape
health by determining the health indicators of the child population using digital technologies. In recent years 2010-
2022. An improvement to the automated systems is the new “children’s space” scheme, which demonstrates the
level of compliance. Materials and methods. The study used data provided by the organizational and methodological
center for analysis and prognosis of maternal and child health in the field of health care in St. Petersburg and the
Petrostat association. The database was compiled according to Rosstat forms: N 030/u, forms N 12 for children’s clinics
and N 14 for children’s hospitals, forms N 30-PO/0-12, N 30-PO/0o-17 based on the results of preventive examinations.
The research and mathematical processing were carried out using a telemedicine system (TMS) on the platform of
the AKDO APK version, registration certificate N FSR 2009/95279, certified HIMSS Analytics consultant, state certificate
N RZN 2019/9419, methods of variation statistics. Research results. A multi-level system has been methodologically
formed, justifying the concept of “children’s space”, based on external and internal factors with the child’s body. Based
on this, the fundamental factors within the country were identified, embedded in the comparative characteristics of
the standard of a healthy child and wary. The method of visualization of priority factors (third level) was selected.
Completion of the fourth level of preparation for the conducted research. The final (technological) one showed a clear
picture of the child’s health status, that is, the health of the group.

Keywords: preventive examinations, incidence of chronic non-infectious diseases (CNCDs), health formation factors,
“children’s space”, rehabilitation (habilitation) of premature infants, digital technologies
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Pestome. BgedeHue. O6LIEMUPOBBIE N POCCUNCKNE TEHAEHL MU CBUAETENBCTBYIOT 06 YXyALIEHWIN 300POBbA AeT-
CKOro HaceneHus. [loka3aTenbCTBaMU CJIyXKaT CTabuiibHble YPOBHU XPOHUYECKON 3ab0NeBaeMOCT, Topnua-
HOCTb e€e CTPYKTYpPbl, POCT NCUXUYECKMX 3a00NEBaHNI, HApAacTaHUE OTPULATENIbHOW AUHAMUKA B CTAHOBJIEHNN
penpoayKTUBHbIX GYHKUMA M POCT MHBANVAHOCTA. YKa3aHHbIe MPOoLecchl NPoTeKalT Ha ¢oHe aenonynsauu-
OHHbIX Npouecco. CNoXmuBLLAACA CUTyauus 6biia AetanbHO paccMoTpeHa Ha XXIV KoHrpecce negmatpos B
2023 ropy. Ljens uccnedosaHusa. Ha ocHoBaHMW fMHaMUYECKUX MOKa3aTener 340poBbA AeTCKOro HaceneHus ¢
MCMonb3oBaHNEM LMbPOBbIX TEXHONOTWIA LWMpPe B3MIAHYTb Ha MefMKO-coLmanbHble GakTopbl, opmupytoLmne
300poBbe. 3a rogbl HabnogeHui ¢ 2010 no 2022 ¢ coBepPLIEHCTBOBAHVIEM aBTOMATV3MPOBAHHbIX CUCTEM Mpea-
JlaraeTcsa CXema «OeTCKOro MPOCTPAHCTBA», KOTOPas CBUAETENIbCTBYET 06 YPOBHE BAUSAHMA UCCTIefyembix Gpak-
TopoB. Mamepuariel u MemoOsl. B uccnefoBaHny NCNoNIb30BaHbl JaHHbIE, MpefocTaBieHHble OpraHn3aLUioHHO-
METOAMYECKMM LIEHTPOM aHanu3a 1 NPorHo3a 340poBbA MaTepu U pebeHka KomuteTa no 3apaBoOOXPaHEHMIO
CaHkT-leTepbypra un obbeguHeHnem «MeTpoctat». basa gaHHbIX chopmmpoBaHa no dopmam Poccrata: N2 030/y,
dopmam N2 12 no AeTckmm nonuknuHmkam 1 N2 14 no getckum ctaumoHapam, opmam N2 30-M0O/o-12, Ne 30-M0/o-17
no pesynbTaTaM NPOoPUIaKTUYECKNX OCMOTPOB. VccrefoBaHMe U MaTeMaTuyeckas 06paboTKka MpoBOAWINCD C
NCnonb3oBaHneM TenemeanuuHckon cnctembl (TMC) Ha nnatdpopme Bepcun ATK «AKOO», pernctpaymoHHoe
ypoctoBepeHuve N2 OCP 2009/95279, cepTndurumpoBaHHbIi KOHCynbTaHT HIMSS Analytics, pernctpayuoHHoe
ypoctoBepeHuve N2 P3H 2019/9419, meTofamu BapuaLMOHHOW CTaTUCTUKI. Pe3ysiemamei ucciedosaHus. MeTo-
Jonorunyecky cbopmmpoBaHa MHOFOYpOBHeBas crcTeMa 060CHOBaHMA KOHLEML MU «AETCKOrO NPOCTPAHCTBAY,
OCHOBaAHHaA Ha B3aNMOAENCTBUMN BHELIHWX U BHYTPEHHMX GaKTOPOB C OpraHM3mMoM pebeHka. Micxoaa ms sToro,
Obl1V BblAesieHbl OCHOBOMOMaraLe GakTopbl BANAHNSA, 3a510XKEHHbIE B CPABHUTENbHbIE XapaKTEPUCTUKN 3Ta-
JIOHa 3J0POBOro pebeHKa Y KOHKPETHOro nauueHTa. BoibpaH meTog Br3yann3aLmv NpUopuTETHbIX GaKTOPOB
(TpeTun ypoBeHb). YeTBepTbIN YPOBEHb OTPAXKaeT 3aK/loUeHVe MO NPOBeAEHHOMY NCCNef0BaHMNI0. 3aBepLualo-
LUK (TEXHONOTMYECKNIA) YPOBEHb MOKa3an Br3yasnbHY0 KapTUHY COCTOAHWA 300pO0BbA pebeHKa, TO eCTb rpynmny
300pPOBbA.

Knioyeavle cnoea: npopunakmuyeckue ocMompel, 3a6011e8deMocmeb XpOHUYECKUMU HeUHGeKUUOHHbIMU 3a60os1e-
B8AHUAMU, (hakmopbl hopMUpOBAHUS 300P08bS, «0emcKoe NpOCMpPAaHCMB0o», peabunumauus (abunumauyus) Heoo-
HOWEHHbIX, Yughposble mexHomo2uu

INTRODUCTION disorders and deviant behaviour. Organization of

Over the past five years, negative trends in chil-
dren’s health have been noted at the annual con-
ferences with international participation “Actual
problems of paediatrics” [1]. In the last decade, in
St. Petersburg, there is an increase in morbidity
and disability, persistent nature of its structure, the
deterioration of not only somatic but also repro-
ductive health. There is also a high level of mental

prevention and detection of diseases, and control
over the implementation of treatment and reha-
bilitation measures leaves much to be desired. In
our opinion, in reforming primary paediatric care,
little attention is paid to the introduction of mo-
dern digital technologies and parental participa-
tion. The developed automated systems help to
reduce labour and financial costs, objectify risk

EDITORIAL



ISSN 2221-2582

factors in health formation, and specify treatment
and preventive measures.

AIM

Based on negative dynamics of most medical
and demographicindicators of the child population
of St. Petersburg over a period of more than
10 years, to demonstrate the possibilities of a com-
prehensive assessment of the formation of chil-
dren's health using digital systems.

MATERIALS AND METHODS

The material for the study was analysis of Ros-
stat reporting forms N 19 for children's clinics,
N 14 for children's hospitals, N 030/u "Control card
for dispensary observation". In the study, materi-
als of the meeting of the Coordination Council un-
der the President of the Russian Federation dated
15.11.2016, and the document of Government
instructions to ministries and departments dated
21.12.2016 were used. Statistical data were ob-
tained from the Petrostat association and the Or-
ganizational and methodological centre for analy-
sis and prognosis of maternal and child health of
the Health Committee. Statistical processing was
done using methods of variation statistics (Pear-
son criterion, Fisher's angular transformation cri-
terion).

RESULTS

Historically, in practical and theoretical pae-
diatrics, there are attempts to comprehensively
assess health status and development dynamics
of both the child population as a whole and a
specific child. Specialists accepted certain criteria
for examination: genetic characteristics, perina-
tal and postnatal factors, quality of care, educa-
tion, medical and social assistance and the envi-
ronment. These general concepts are realized in
the form of regularities of genetic code, physi-
cal development (acceleration and retardation),
features of intellectual development, aggregate
health characteristics (health group), constitu-
tional variants (diathesis) and adaptation to so-
ciety [2-5]. We have tried to examine dynamical
series of certain medical and social indicators
both to confirm negative trends and to explore
the possibility of developing an unconventional
assessment of children's health. The results are
presented in Table 1.

Negative trends in the child population are
confirmed by the situation in the field of mental
and reproductive health (p <0.01), torpid mor-
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bidity rates and a significant increase (p <0.01) in
disability. An increase in birth rate (p <0,01) since
2018 sharply changes the vector towards negative
patterns. The results obtained almost completely
correspond to all-Russian trends [6].

Numerous attempts at comprehensive un-
derstanding of the processes of health formation
have given rise to a significant number of terms:
“comfort zone”, “childhood territory”, “children’s
space”, “illness-health zone” [7, 8]. The subject of
consideration is relevant, since in paediatrics it is
directly related to growth and development [9,
10]. “Paediatrics as a medical subject is radically
different from adult medicine, because paediatrics
is a combination of medicine of illnesses and medi-
cine of development. The essence of paediatrics as
a science of development can be concentrate in
four major parts: protection, provision, adequate
stimulation, control and early correction of deve-
lopmental deviations. Only in paediatrics of deve-
lopment there are keys to prevention of chronic
diseases in adults...” (Vorontsov I.M., 2006) [11].

The development of society in the 21st cen-
tury is associated with the awareness of chan-
ges in political and economic systems, a number
of problems in education, health care, culture and
upbringing. The century of digital technologies
allowed medical science and practice to take a
broader look at assessing the situation by intro-
ducing automated systems for diagnosing di-
sease profiles, compiling prognostic maps, and
various therapeutic and rehabilitation schemes.
Serious significance is devoted to social and cul-
tural area of a child as an important element of
conscious influence on the process of personality
formation, which will create the basis for subse-
guent adaptation to society.

Nowadays, in conditions of globalization, a
threat to the world of childhood is significant-
ly increased. And although the Declaration of
the Rights of the Child N 1386 published by the
United Nations refers to 20.11.1959, children in
current global world are not assessed as a pros-
perous group of the population. There is a lack
of positive dynamics, their lives are threatened
by various social, political and economic risks.
Hunger against the background of abundance,
degradation against the background of high
cultural achievements, illness and death in the
context of rapid scientific, technological and
medical progress are observed. The task of re-
thinking the so-called global childhood, its risks,
threats, basic values and status seems extremely
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Table 1. Dynamics of some medical and social indicators of the child population of St. Petersburg

Ta6bnuua 1. IuHamMmuKa HEKOTOPbIX MeVKO-CoLMaNbHbIX NOKa3aTenel geTckoro HaceneHus CaHkt-Metepbypra

N2

[ogbl / Years

Mokasatenu / Indicators
n/n

2010 2012

2014 2016 2018 2021 2022 2023

1. KonnuecTtBo AeTCcKoro Hacene- 666 200 | 715300
Hua 0-17 net (abc.) / Child popu-

lation 0-17 years old (abs.)

781435 | 821979 | 924044 | 947 039 | 963 262 | 934 465

2. KonunuecTtBo geten-nHBannaos 15009 14 830
0-17 net, cocToALMX Ha yyeTe
NEeTCKUX MNONUKANHNK /

The number of disabled children
0-17 years old registered in

children's clinics

15563 | 16064 | 17143 18 510 19360 | 21014

3. O61uan 3aboneBaeMocTb AeTen 30859 | 3034,5
0-17 neT no gaHHbIM GopMbl
N212 Pocctata / General morbid-
ity of children aged 0-17 years

according to Rosstat forms N 12

2931,7 | 3242,8 |3090,8 | 28385 | 32995 | 33625

3927
(26,2)

4116
(27,8)

4, YpoBeHb NCUXNYECKMX pac-
CTPOWNCTB 1 f€BUAHTHOrO
noBefieHNs B CTPYKType
nHBanuaHocTtn 0-17 net (%) /
The level of mental disorders and
deviant behavior in the structure
of disability 0-17 years (%)

4566
(29.3)

5274
(32,8)

5904
344

6485
(38,0)

6900
(35,6)

7687
(36,6)

5. | 3aboneBaemocCTb penpoayKT1B-
Hown cucTembl getei 0-17 net/
Reproductive system morbidity
in children 0-17 years old

16,7 15,5

14,3 23,3 23,4 26,6 26,7 26,9

6. KoadduumeHT poxgaemoctn*/ | 11,4 12,6

Fertility rate*

13,1 13,9 11,9 10,3 9,9 9,0

7. KoaddurumeHT mnageHyeckon 4,7 4,6
cmepTHoCcTW* / Infant mortality

rate*

4,3 39 3,8 34 3,7 4,

** Rosstat data. / laHHble PoccTaTa.

urgent [12]. A philosophical research on child-
hood shows the dehumanization of the child’s so-
cial and cultural space and its living environment.
In the International Convention on the Rights of
the Child (1989), the child's right to life was re-
corded. A type of attitude towards the area of
childhood and the process of growing up should
not be negative, just as it cannot be indifferent.
A methodological basis of an examination should
scrupulously assess factors that determine the
health of a child, which will be the key to more
accurate diagnostics and the development of re-
commendations for treatment and rehabilitation
at the technological level [13, 14].

In 2015, the XXII International Conference
“Territory of Childhood with Special Educational

Needs” identified a high dependence of children
on social networks and drug addiction. If the be-
ginning is determined by pampering and the
thought “I will definitely quit when | want to,”
thenin the future this bad habit develops into an
addiction. Also, a family and friends play an im-
portant role. With proper upbringing of a child
and parental control, the state of the internal
environment and worldview is reinforced, and
over time is completely replaced by a person’s
self-control [15]. Due to this fact, childhood can
be viewed as a living archive of previous expe-
rience and a fertile field for the emergence of
new relationships, concepts and interpersonal
connections. The children's environment is rep-
resented by the most powerful energy of rela-
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tionships and the formation of each child's own
worldview [2].

Modern views of paediatrics and develop-
mental psychology on the formation of children’s
health base on objective approach to assessment
of health, personality in its subjective qualities
and, above all, as a subject of its own environ-
ment, space and relationships with external fac-
tors. The concept of “life space” of the individual is
correlated with the categories of “life world”, “life
space”, “image of the world”, “semiosphere”, etc.
The relevance of the problem of child’s develop-
ment in social, psychological, and others areas is
in the main patterns of the modern concept of
“children’s space”, and also concepts created by
psychology of the environment [16].

The European Child and Adolescent Health
Strategy 2015-2020, developed by the World
Health Organization (WHO), also believes that
every child should have an opportunity to live a
healthy and fulfilling life. To realise the opportuni-
ty, WHO Regional Office for Europe countries have
adopted a new strategy, Investing in children: The
European child and adolescent health strategy
2015-2020".

Moving on to the study of terminology, the
most understandable is the term “comfort zone”.
This term means the life area, which gives feeling
of comfort and safety. As a rule, the comfort zone
is determined by habitual patterns of behaviour:
what you are used to is what you are comfor-
table with. Simply put, it is a state in which you
feel "at ease". What is wrong with comfort and
safety? Nothing, except that they make it very
difficult to develop and learn new things. Every
type of development, education, and formation
of resilience is associated with going beyond the
boundaries of your comfort zone. Beyond the
comfort zone is the risk zone. Reasonable exit
beyond the comfort zone into the risk zone is a
necessary condition for personal development.
As arule, the younger a person is, the easier and
more willing human is to expand the comfort
zone [17]. Also, such exit to a certain extent li-
mited by fluctuations in permissible values. This
is accepted in paediatrics in the form of centiles,
sigma deviations, etc.

12020 The European Child and Adolescent Health
Strategy 2015-2020 and the European Action Plan to Prevent
Child Maltreatment 2015-2020. 20.08.2020. Meeting Report.
Available at:  https://whodc.mednet.ru/ru/component/
attachments/download/119.html (accessed: 17.03.2024).
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In the Russian Federation, in practical children’s
health care, priority attention is paid to preventive
methods at all steps of its development. Systems
of early detection of diseases, based on strictly
formalized approaches, a long time ago have
proven their effectiveness and are widely used in
practice. Moreover, one of the first systems of ar-
tificial intelligence in the world (Automated com-
plex of dispensary examination systems (ACDES)
for multidisciplinary assessment of children's
health were created in Russia. To solve problems
of such complexity, a special mathematical and
software apparatus was created, on the basis of
which software packages were built, verified, and
demonstrated to be highly medically and eco-
nomically efficient. Implementation into practice
was carried out both under state programs and at
the initiative of the heads of medical and preven-
tive institutions (MPI) and regional structures.

Nowadays, automated systems are widely used
in conducting preventive examinations and are
closely linked with advisory systems on issues of
predicting the subsequent condition of each pa-
tient. B.A. Kobrinskiy, as an example, cites ACDES
in St. Petersburg and DIDENAS in Moscow, which,
having a set of programs, are defined as a screen-
ing diagnostics system. The formation of groups
of varying degrees of risk of developing diseases
involved taking into account the degrees of threat
and the probable nature of manifestations by type
of pathology [18].

Internal logic of these systems is based on the
use of a number of constants (heart rate (HR), re-
spiratory rate (RR), body temperature, conscious-
ness, complaints, level of neuropsychic develop-
ment, etc.) that determine the age group. In threat
measurement systems, these are more specific
indicators, the violation of which will indicate the
degree of risk. Systems of preventive examina-
tions mainly indicate cardinal complaints, signifi-
cant anamnestic information, deviations in sta-
tus, and a number of laboratory and instrumental
data. By summing up the scores, a profile of pa-
thologies is determined that require further spe-
cialized interpretation. The system provides high
reliability of information and diagnostic support
for children over 5 years of age. This is due not
only to the possibility of assessing intellectual de-
velopment, but also to the degree of adaptation
of a child to the children's environment [19].

Many systems of digital criteria for assessing
children's health can be built depending on the set
goals. The most adequate means of description,
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in our opinion, are the methods of fuzzy logic,
close and understandable to medical logic. To
use this approach, as is known, it is necessary to
specify membership functions corresponding to
the required pathology profiles describing the
“children’s space”. The issues of constructing
membership functions and digital methods for
assessing “children’s space” have a number of
features, since each membership function cha-
racterizes the degree of expression of a certain
diagnostic feature (symptom). From a formal
point of view, if we have Vj numbers of features
that are significant for the PF profile, then these
features are formed by medical experts. In this
case, the primary formula for certain entry of the
corresponding profile looks like this: PF;=® A,
ke V,. The operation formula ®, is used, which al-
lows to accumulate small contributions of indi-
vidual operands. At the same time, unlike conven-
tional addition, the additivity effect is manifested
here to a limited extent, i.e. the result never ex-
ceeds 1. Such a simple approach allows us to con-

bannbl npuoputeta natonoruu / Pathology

Hesponorus /

Neurology 19
l'ematonorus / 8
Hematology
Kapavnonorus / Carliology 6
Optoneaus / Orthopedics 10
Hedponorus / 3
Nephrology
Fig.1.  Screen-shot of pathology profiles in a 5-year-old child
Puc. 1. CkpuHLOT npodouneii natonorum y peéeHka 5 net
[ AneksarHbii 0XK / Adequate healthy lifestyle %
Bl [OedextHbii 0XK / Defective healthy lifestyle %
Fig. 2. Diagram of the ratio of adequate and defective educational

life in a 5 year old child

Puc. 2.  [uarpamma COOTHOLLEHMS afeKBATHOMO U AeEKTHOro
06pa3o. xu3Hu (0XK) y pebenka 5 et
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struct various sets of digital criteria for the “chil-
dren’s space”.

As an example, Figures 1 and 2 show examples
of the conclusion of an effective remote screening
system, demonstrating individual risks of chronic
non-communicable diseases (CNCDs), the effec-
tiveness of a healthy lifestyle (HLS) in the form of
a screenshot and a pie chart.

In order to create a planar system for assessing
threatening conditions (profiles), we can build ra-
ting scales based on the example of the Glasgow
Coma Scale: 15-14 points — clear consciousness;
13-12 points — stupor; 9-11 points — sopor;
3-8 points — coma. We will assess the child’s con-
dition in a similar way: 14 points — satisfactory;
12 points — moderate; 9 points — severe; 8 and
below — extremely severe.

Among functional parameters for a 5-year-old
child, we highlight the temperature of 36.9 °C;
pulse rate of 100 beats per minute, respiratory
rate of 25 per minute; saturation of 95%, leukocy-
tosis of 9.0x10° — 4 points; 10.0x109 — 6 points;
12x10°— 8 points; 14.0x109 — 10 points. Figure 3
shows a planimetric system of a threatening con-
dition. Visualization allows for clear and objective
monitoring of the condition of a sick child at any
time of day and at any distance. Archiving the pre-
sented diagrams is the main evidentiary element
of adequate management tactics.

It is much more difficult to form and create
logical series in the comprehensive assessment
of medical, social, environmental, psychologi-
cal, national, spiritual and economic factors.
We will conditionally express the gradation
in points: 15 points — sufficient level, good;
10 points — questionable; 5 points — harm-
ful, negative. The lines of research will be: he-
reditary background, negative factors of the
perinatal period, the course of labour, family re-
lationships, housing conditions, diseases of in-
fancy, deviations in physical development, the
dynamics of neuropsychic development, vac-
cination, the quality of preventive observation,
attendance at kindergarten, the frequency of
acute diseases, the performance of psychologi-
cal tests, behaviour in a children's group, health
group, the state of the environment. The results
are shown in Figure 4.

The obtained results indicate serious, multifac-
torial negative influences on the development of
a child’s health. In this case, we can talk about the
"narrowing of children's space." The constructed
methodological chain has its own justification.
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bonbHOW ——HOpMa
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Fig. 3. Threat scheme of infectious-toxic shock
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Fig. 4. Summary diagram of the health assessment (“children's space”) of a 5 year old child
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The presented material has already become firmly
established in paediatric practice and is a tool for
many scientific studies. This refers to the interac-
tion of damaging factors and target organs, which
can remain hidden for a long time. I.M. Vorontsov
(2006) called this latent period the “ontogenetic
interval”. In this regard, it is necessary to ensure
the earliest possible start of providing assistance,
even at the resuscitation stage [20].

The main methodological approaches to orga-

nizing assistance are:

« the earliest possible start of providing assis-
tance with an assessment of rehabilitation
potential;

- implementation of inclusion and rehabilita-
tion measures in full accordance with the level
of biological maturity of a child;

« continuity between stages;

- development and implementation of an au-
tomated system for monitoring patients parti-
cipating in the follow-up program with an as-
sessment of the prognosis and effectiveness
of the measures taken;

« three-stage nature of assistance with alloca-
tion of a follow-up centre (activities in inten-
sive care unit, then neonatal pathology unit
and follow-up unit);

« family-centred approach, involvement of rela-
tives in rehabilitation process and creation of
accessible psychological environment for the
child’s relatives;

« interdisciplinary team approach and profes-
sional training of medical and teaching staff
for long-term work with the family.

DISCUSSION

Considering the methodology as a multi-level
system, at the first philosophical level we substan-
tiated the concept of “children’s space”, based
on the interaction of external and internal factors
with the child’s body. At the second, most general
level of the methodology, the fundamental factors
of influence embedded in the comparative charac-
teristics of the healthy child standard and a specific
patient were identified (Fig. 4). Next, the method of
visualization of priority factors was selected (third
level). The fourth level determined the preparation
of a conclusion on the conducted study, and the
fifth (technological) confirmed the possibility of
using this method in paediatrics [21, 22].

Thus, the introduction of digital technologies
in paediatrics significantly expands our capa-
bilities for implementing preventive measures
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and creates a program of action for parents and
paediatricians for both healthy and sick children
[23, 24].

In assessing the results of the study, it is neces-
sary to dwell on some comprehensive definitions
of modern problems related to childhood [16, 25].
The collection, published in 1996, characterizes
the period of reforms as “a critical period of tran-
sition from ideological forms of modernization to
“generally civilized” ones.” Reference is made to
“unprecedented situations requiring non-standard
solutions”, “decline in the educational level of the
majority of children”, and “the criminalization of the
children’s environment”. Problems of demography,
health, family relations, accessibility of the social
and cultural environment, etc. have become sharp-
ly more acute. How could one comprehensively
characterize the numerous factors that determine
children's development? In our opinion, the term
“children’s space” has allowed us to incorporate
the maximum number of dominant factors that in-
fluence children’s health. We do not claim priority
in terminology, but we consider it appropriate to
use the term in the context of a comprehensive as-
sessment. At the same time, the change in assess-
ment can range from “narrowing” to “expanding”
and “age-appropriate” children’s space. We are not
discussing the issue of controversy regarding the
term, but are raising the question of a comprehen-
sive assessment of the maximum number of fac-
tors that determine health of the child population.
However, when a difficult situation was noted, the
approach to assessing children's health remained
traditional [26, 27]. Moreover, the introduction by
S.M. Grombach of four criteria for determining a
health group has now resulted in the presence or
absence of chronic diseases.

When using digital technologies and evalu-
ating graphic images, the terms must be clear
and reflect the relationship between the refe-
rence and actual area of the “children’s space”.
As with any value, in paediatrics within an age
group there may be fluctuations, which can be
assessed in centiles, sigma deviations, etc. The
main task, which in our opinion is solvable, is to
approach the most complete and structured as-
sessment of the development of child’s health,
its monitoring and correction. We would like
to believe that the V International Practical
“Infoforum” for teachers will consider new ap-
proaches to the comprehensive assessment of
children’s health not only in medical but also in
pedagogical terms [28].
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CONCLUSION

The presented material does not claim to be a
complete work, but shows the possibility of using
digital technologies in attempts to comprehen-
sively assess health of children for the purpose of
monitoring and timely correction. The results ob-
tained from preventive examinations conducted
in accordance with the order of the Ministry of
Health of the Russian Federation N 514n dated
10.08.2017 do not provide a complete picture in
assessing pathogenic factors. Parents and health
workers do not receive specific information about
cause-and-effect relationships, which, in our opi-
nion, limits the ability of children's medical and
educational institutions and legal representatives
to carry out both prescribed treatment and pre-
ventive measures and to monitor the health status.

Similarly, when assessing the “children's space”
using a multi-stage method in rehabilitation, a pa-
tient's trajectory (routing) is formed in accordance
with the order of the Ministry of Health of the Rus-
sian Federation dated November 23, 2019 N 878n
“On approval of the Procedure for organizing
medical rehabilitation of children”.
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Abstract. Protein-energy undernutrition is a global medical problem. The most vulnerable categories of the
population are children and the elderly. According to World Health Organization, more than 17% of children under
5 years old suffer from various degrees of protein-energy undernutrition. It has been established that 25% of the
Russian population experience nutritional deficiency, and 85% have various manifestations of hypovitaminosis.
The widespread of nutritional and energy malnutrition is primarily due to socio-economic factors. The pathology
is characteristic of residents of low-income countries who cannot afford food sufficient in calories and vitamin
content. Adolescents represent a special group of the population, since at this age there is a formation of personality
in society, the desire to achieve ideals of appearance and comply with modern fashion trends. It is they who, in
pursuit of ideal figure parameters imposed by the media, are often victims of such advertising. In case of nutritional
insufficiency, all organs and systems are involved in the pathological process. The degree of impairment depends
on the duration and severity of malnutrition. With a slight lack of calories, the breakdown of glycogen in the liver
is observed, due to which the body receives a sufficient amount of energy. There is a mobilization of fat reserves,
an increase in the level of amino acids in the blood. Doctors of all specialties face manifestations of protein-energy
deficiency, but a pediatrician is most often involved in identifying the initial forms of pathology. For diagnostics, it
is very important to collect information about the nature of a person’s nutrition, material and living conditions. This
lecture highlights the basic concepts, diagnosis and treatment of this pathology.

Keywords: adolescents, protein-energy undernutrition, diet therapy
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Pesiome. benkoBo-aHepreTnyeckas HegoctatouHocTb (BOH) — rnobanbHasa meguuuHcKaa npobnema. Camble
He3allLLeHHble KaTeropumn HaceneHua — AeTU 1 noXxunble noaun. Mo gaHHbIM BcemmpHom opraHusauumn 3gpa-
BOOXpPaHeHus, 6onee 17% pneten mnaguue 5 net cTpafaoT OT pasnnyHbix cteneHern bH. YcrtaHoBneHo, uto 25%
HaceneHusa Poccum NcnbiTbiBalOT HYTPUTUBHBIN AeduumnT, a y 85% BbiABMIEHbI pa3finyHble NPOABEHNA MMNOBUTA-
MUHO30B. LLInpokoe pacnpocTpaHeHrie HYTPUTUBHON U SHEPreTUYECKON HEMOTHOLLEHHOCTY NUTaHKA 06YyC/IoB-
JIEHO B NepPBYIO 04Yepeb CoLManibHO-2KOHOMMYeCKMY GakTopamu. NaTonorna xapakTepHa A XuTenen cTpaH
C HU3KVIM YPOBHEM [JOX0[a, KOTOPbIE He MOFYT MNO3BONUTL cebe JOCTaTOUHYIO MO KalIOPUNHOCTA Y BUTAMUHHOMY
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cofeprkaHuio nuwly. NMoApoCTKM NpeacTaBAloT 0Ccobyo rpynny HAaceneHus, NocKosbKy B 3TOM BO3pacTe mpo-
WCXOAUT CTAHOBJIEHWNE JIMYHOCTY B COLIMYME, CTPEMIIEHME [OCTUYD MAEaNIOB BHELUHOCTY 1 COOTBETCTBOBATH CO-
BPEMEHHbIM TEHAEHLMAM MOAbI. /IMEHHO OHU B MOTrOHe 3a UAeanbHbIMK NMapaMeTpamy GUrypbl, HaBA3blBaeMbIMY
CpeAcTBaMy MacCoBOW MHGOPMaLIMK, 3a4aCTyto ABAAIOTCS KEePTBaMM Takoi peknambl. Mpu HYTPUTVBHOW Hepo-
CTAaTOYHOCTU B MATONIOTMYECKNIA MPOLIECC BOBMIEKAIOTCA BCE OpraHbl 1 cucTembl. CTeneHb HapyLUeHWI 3aBUCUT OT
OJIATENbHOCTY U TAXKECTU HefoeaaHus. Mpu He6OoNbLLIOM HelOCTaTKe Kalopuii HabtogaeTca pacnag rnvkoreHa B
MeyeHu, 3a CYET Yero OpraHM3M NosyyaeT JOCTaTOUYHOE KONMUYECTBO SHeprun. MponcxoanT MobunmnsaLns »npo-
BbIX 3aMacoB, MOBbILIEHNE YPOBHA aMUHOKUCIIOT B KpoBu. C nposBneHusamn b3H ctankupatoTcs Bpaum Bcex cre-
LiMaNibHOCTEW, HO BbISIBIEHMEM HavasibHbIX GOPM MaTOMOMMM Yallie BCEro 3aHNMAeTCsl Bpay-neauatp. Ana ava-
FTHOCTUKU OYEHb Ba’KHO COOpaTb CBEAEHUS O XapaKTepe NUTAHWA YesloBeKa, MaTepuranibHO-ObITOBbIX YC/TOBUSAX.
B maHHOW NeKkummn oceeLleHbl OCHOBHbIE MOHATUS, ANArHOCTMKA U IeYEHNE JAaHHOW NaToorum.

KnioueBble cnoBa: No0pocmku, 6es1Ko80-3Hep2emuyeckas He0oCcmamoy4yHoCmb, duemomepanusi

INTRODUCTION

Protection of health of the younger generation
is the most important task of the state, because
the basis of the adult’s health is laid in childhood.
Accelerated physical development (acceleration)
was replaced by its slowdown (retardation). Over
the past 30 years, a decrease in almost all somato-
metric indicators has been recorded. The patterns
of physical development of modern children in-
clude gracilization of physique and underweight
in 13-14% of children (in some regions this figure
reaches 25%) [1]. Of particular concern is the dis-
ruption of physical development in adolescents,
in particular an increase in the number of children
with low weight and growth retardation [2], some
of whom are on the verge of developing protein-
energy undernutrition (PEU).

Protein-energy undernutrition — is a patho-
logical condition characterized by the develop-
ment of symptoms of proteins, energy, other
macro- and micronutrients deficiency as a result
of their relative or absolute deficiency. Such con-
dition develops because of partial or complete
starvation [3].

PEU can be primary or secondary depending
on the reason of its development. Primary PEU
develops on the background of insufficient food
intake. As a rule, in patients with primary PEU,
the diet is dominated by proteins of plant origin,
which has low biological value. Secondary PEU
develops on the basis of acute and chronic dis-
eases: liver (hepatitis, cirrhosis), bowel (inflam-
matory bowel disease (IBD), celiac disease), pan-
creas (pancreatitis), infectious diseases. There is
three degrees of PEU depending on percentage
of weight loss.

+ |— mild PEU (body mass deficiency is 10-20%);

+ I — moderate PEU (body mass deficiency is

21-30%);

« |l — severe PEU (body mass deficiency is 31%
or more).

In the case of a sharp decrease in weight be-
cause of a chronic disease and, as a consequence,
a change in the body composition, PEU is defined
as cachexia.

The classification of cachexia is as follows:

. alimentary marasmus is a severe nutritional
disorder caused by the depletion of somatic
protein (mainly peripheral protein of muscle
tissue);

+ kwashiorkor is a severe nutritional disorder
caused by the depletion of visceral protein
(proteins of serum and internal organs);

+ mixed form — marasmic kwashiorkor.

Nowadays, several mechanisms and nosologi-
cal forms of this pathology are distinguished:

1) insufficient food intake: unbalanced nutri-
tion for age, eating disorders, mental illness
(anorexia, bulimia), gastrointestinal disea-
ses: gastroesophageal reflux disease (GERD),
chronic gastroduodenitis, peptic ulcer;

2) digestion and/or absorption disorders: in-
testinal enzyme deficiencies (disaccharidase
deficiency), celiac disease, cystic fibrosis,
Crohn's disease, ulcerative colitis;

3) accelerated catabolism: endocrinopathies
(diabetes mellitus, hyperthyroidism), intesti-
nal infections: viral infections, parasitic infec-
tions (helminthiasis, giardiasis);

4) increased need for nutrients: period of active
growth during puberty, active physical acti-
vity, stress.

FEATURES OF COMPLAINTS AND PHYSICAL
EXAMINATION OF ADOLESCENTS WITH
PROTEIN-ENERGY UNDERNUTRITION
Diagnosis of PEU is often difficult due to the
fact that this pathology does not have patho-
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gnomonic symptoms and is accompanied by an
abundance of non-specific complaints from vari-
ous systems and organs. The main reasons for
visiting a doctor are complaints of peeling skin,
depigmentation, the appearance of ecchymosis,
slow wound healing, hair thinning and hair loss,
koilonychia, delamination and brittleness of nails.
When examining mucous membranes, attention
is paid to the development of cheilosis, glossitis,
ulcers and cracks in the tongue, recurrent stoma-
titis, dry conjunctiva and cornea. When exami-
ning the musculoskeletal system, recurrent caries,
muscle wasting and muscle pain are diagnosed.
Patients report frequent infectious diseases asso-
ciated with a decrease in body's immunobiologi-
cal reactivity. Damage to the nervous system and
development of emotional lability, decreased to-
lerance to physical activity, dizziness, headaches,
and sleep disorders are possible to be presented
in such patients. Impaired twilight vision, bleed-
ing gums, and the development of anaemia indi-
cate the development of polyhypovitaminosis. It
is worth noting that the main complaint may be a
noticeable decrease in weight or its indirect signs
(change in clothing size, belt size), insufficient
weight gain, and the presence of oedema.

Parents should pay attention to the appea-
rance of “red flags”: sudden changes in pace and
volume of food intake, frequent trips to the toilet
immediately after eating, extreme preoccupation
with body shape and size, distorted body image,
obsessive exercise, abuse of laxatives and/or diu-
retics.

Refeeding syndrome is a complex of metabolic
disorders that occurs when refeeding in patients
with initial nutritional deficiency. The clinical pic-
ture is dominated by multiple organ failure, ar-
rhythmia, cerebral oedema, polyneuropathy, and
DIC syndrome [4].

METHODS OF DIAGNOSTICS
OF PROTEIN-ENERGY UNDERNUTRITION
Methods of diagnostics of PEU can be divided
into few groups:
1) method based on a clinical picture and
anamnesis;
) laboratory diagnostics;
) instrumental examination;
) anthropometric measurement;
5) complex assessment methods.
The method based on a clinical picture and
anamnesis includes collecting complaints and as-
sessing the dynamics of weight gain. This method
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also includes an assessment of actual nutrition,
which includes many methods, the optimal ones
being: the daily nutrition reproduction method,
the method of food intake analysis and the me-
thod of directly recording the food intake.

The daily food reproduction method, or ques-
tionnaire-survey method, is based on an assess-
ment of the actual food products consumed over
the past day. The obtained data are used to con-
clude about the composition of these products,
as well as to calculate the nutritional and energy
value of the diet, the balance of its composition
and its compliance with needs of the adolescent’s
body. A major drawback of this method is a short
observation period, which can lead to false con-
clusions about the adolescent’s diet. Therefore,
it is recommended to use this method for several
days.

The method of analyzing the frequency of
food intake involves assessing the frequency of
consumption of specific foods over a given pe-
riod of time. This allows us to identify the corre-
lation between the eating or exclusion of certain
foods in the diet and appearance of clinical signs
of the disease. Also, this allows to diagnose a pos-
sible development of an eating disorder caused
by avoidance or limitation of the consumption of
specific foods.

The method of directly recording the food
intake basis on weighing food before eating it,
weighing its remains after eating it, and counting
the amount of eaten food. This method is not sui-
table for a patient with a suspected or diagnosed
eating disorder, as it may worsen the adolescent's
condition.

Based on the analysis of the actual nutrition
of children, the correspondence of energy value
of the diet to the body's energy expenditure, the
content and ratio of animal and plant proteins,
the ratio of proteins, fats and carbohydrates in the
diet and their correspondence to body's needs
are assessed.

Laboratory diagnostic methods are neces-
sary to identify metabolic disorders and deficiency
states [5]. Blood test is not specific in the diagno-
sis of PEU. It allows to identify the presence of iron
deficiency states (haemoglobin level, erythro-
cytes, RDW, MCH, MCHC, MCV), as well as changes
in the leukocyte formula and absolute leukocyte
count in presence of infectious diseases.

The more specific test is proteinogram. Total
protein content as a summary indicator depends
on a large number of factors and is a low-sensi-

LECTURES
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tivity indicator. It may give false negative results
when fraction of globulin increased and there is
a dehydration. Albumin is a marker of the visceral
protein pool. About 40% of albumin circulates in
the vascular bed, and the majority is found in the
interstitial fluid. However, the half-life of albumin
is 18-20 days, and therefore it may reflect the se-
verity of the disease rather than undernutrition
in acute disorders. Dehydration, renal failure, and
infusion of albumin preparations may lead to an
increase in albumin concentration. A decrease
in albumin level is observed in a number of on-
cological diseases, oedema, and liver failure. Al-
though albumin has a number of limitations as a
marker of nutritional status, its low concentration
correlates with the severity of PEU, especially in
chronic undernutrition, allowing it to remain the
main laboratory indicator for assessing nutritional
status.

For a more accurate diagnosis of malnutrition,
proteins with shorter half-lives, such as prealbu-
min (transthyretin) and transferrin, which have
half-lives of 1-2 and 7 days, respectively, can be
used. Prealbumin and transferrin undergo the
same distribution as albumin but may be a better
and more sensitive indicator of nutritional status.
Prealbumin reliably reflects malnutrition when
there are no signs of inflammation and may be a
marker of the effectiveness of nutritional correc-
tion. To exclude the influence of inflammation on
the prealbumin level, it is recommended to evalu-
ate the ratio of C-reactive protein and prealbumin,
the concentration of which correlates with the
degree of inflammation. Transferrin is a represen-
tative of the 3-globulin fraction involved in iron
transport. A decrease in its concentration in se-
rum allows for the detection of earlier changes in
protein metabolism, while an increase is observed
in iron deficiency states.

Creatinine is synthesized in muscle tissue by
the breakdown of creatine phosphate. It is gene-
rally used to assess renal function, but its concen-
tration also increases with muscle wasting, allo-
wing creatinine levels to be used as a diagnostic
marker for PEU. Another indicator of muscle was-
ting is 3-methylhistidine. As muscle tissue breaks
down, its concentration in urine increases. Nitro-
gen balance assessment is used for timely diagno-
sis of catabolic stage of the pathological process,
assessment of protein metabolism dynamics and
prescription of an adequate diet.

Instrumental diagnostics involves the use
of electrocardiography, echocardiography, ultra
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sound examination of abdominal organs, as well
as endoscopic methods: fibrogastroduodenos-
copy and colonoscopy with a biopsy of gastroin-
testinal mucosa [6]. These methods allow for dif-
ferential diagnostics of etiological factors in the
development of PEU.

Anthropometric measurement is a simple
and accessible method for studying and dia-
gnosing PEU. The following are used: measuring
weight and length (in bedridden patients)/height,
measuring body mass index (BMI), body weight-
to-age ratio, body weight-to-height ratio, height-
to-age ratio, and BMI-to-age ratio [7, 8].

BMI is recommended as a reliable indicator of
nutritional status and is calculated using the for-
mula: BMI=M (kg)/height? (m)

CreneHb B3H / NMT, kr/m? /
Degree of PEU BMI, kg/m?
B3H | /| PEU 17-18,4
B3H 11 /11 PEU 15-16,9
B3H 111/ 111 PEU MeHblue 15/ less than 15

There is a risk of obtaining false BMI data in the
presence of oedema, which increases weight.

The mid-upper arm circumference of the non-
working arm is also assessed: a decrease of 10-
20% is considered a mild degree of malnutrition,
20-30% is considered moderate, and 30% or more
is considered severe.

Also, the body composition is assessed. Total
body mass (TBM) consists of lean, or fat-free mass
(LM), which is an indicator of protein metabolism,
and adipose tissue (AT), which reflects energy me-
tabolism: TBM = LM + AT.

Body composition can be determined using
bioimpedance measurement. Bioimpedance
analysis is based on measuring the total electri-
cal resistance (impedance) of the human body
to alternating current. The method is also based
on differences in the specific electrical resis-
tance of biological tissues due to their different
fluid and electrolyte content [9]. The electrical
impedance of biological tissues has two com-
ponents: active resistance, the substrate of
which are cellular and extracellular fluids, and
reactive resistance, the substrate of which are
cellular membranes.

Complex assessment methods. Subjective
Global Assessment (SGA) proposed in 1987 by
A. Detsky et al., includes anamnesis data (weight
loss dynamics, dietary changes, gastrointestinal
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Table 1. Subjective Global Assessment (SGA) by A. Detsky

Ta6bnuua 1. Cy6beKkTuBHan rnob6anbHas oueHKa (SGA) no A. Detsky
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KaTteropun SGA /
Categories SGA

A

B

C

Mpviem nuwm / Meals

He n3meHeHbl

Mo CpaBHEHNI0

C 06bluHbIMK / Not
changed from usual

CHWXeH unu xugkasa greta /
Reduced or liquid diet

[MnokanopuinHaa xnakasn
aveta unv ronop /
Hypocaloric liquid diet
or hunger

MoTepu Beca (% K 06bI4YHOMY)

loss (% to normal) over the past
six months

3a nocniegHue nonroga / Weight

HeT notepb nnu
meHee 10%, Ho Bec
CTabuneH B TeyeHne
nocnegHero mecaua /
No loss or less than
10%, but weight is
stable during the last
month

Motepun 5-10%, Bec npogon-
»KaeT cHuXaTbcA / Loss 5-10%,
weight continues to decrease

Bonee 10%, ocobeHHO ecnu
noTepu Beca NponcxoasT

B TEUEHMe nocneaHero
mecsua / More than 10%,
especially if weight loss occurs
within the last month

CMNTOMBI HapyLIeHnA
byHKLNI XKenyaoUHo-
KulieyHoro TpakTa / Symptoms
of gastrointestinal dysfunction

OTCyTCTBYIOT NN
ONATCA MeHee [BYX
Hegenb / Absent or
lasting less than two
weeks

ExxegHeBHO pBOTa U/mMnn
Aunapes / Daily vomiting
and/or diarrhea

CUMNTOMBI, MPENATCTBYOLME
npuemy nuLm Unu
HapyLLEHWIO BCacbiBaHUA,
AJIMTENbHOCTbIO 6onee

OBYX Hepgenb / Symptoms of
obstruction or malabsorption
lasting longer than two weeks

OyHKUMOHanbHble

He n3meHeHbl /

CHUXEHMe aKTUBHOCTN,

MocTenbHbIN pexnm,

Stressor

3¢ deKTOB NepBMY-
Horo 3abonesaHuA /
No systemic effects
of primary disease

3¢ deKTbl, TaKMe Kak IMxo-
papka / Selected systemic
effects such as fever

BO3MOXHOCTU / Not changed cnabocTb, nepeyTomneHme / cnabocTb, NoBblleHNe
Functionality Decreased activity, weakness, | Temnepatypbl Bcnencteune
overwork nepeyTtomneHusa / Bed rest,
weakness, fever due to over-
work
CrpeccopHblii dakTop / HeT cnctemHbix OTpenbHble CUCTEMHbIE Taxenbln CTpecc, oCcTpbIn

KONuT, TpaBMa, centuuemms /
Severe stress, acute colitis,
trauma, septicemia

OCMOTp BbIPaXXeHHOCTM
cumnTomoB / Examination
of the severity of symptoms:
+ MOTepy NOAKOXKHOIO XK1pa
/ subcutaneous fat loss;
« MblleyHan cnabocTtb /
muscle weakness;
« Apyrvie npusHaku /
other signs

He BbipaxeHbl /
Not pronounced

BbipakeHbl / Pronounced

ApKo BbipaxeHbl /
Strong pronounced

MuTaTenbHaa nogaepka /
Nutritional support

He HyxHa /
No need

MpoTnBOpeUrBble MHEHNS,
LOMONHUTENIbHAA HYTPU-
TUBHasA NnoanepKa

20-24 KKan/Kr MoXeT ObITb
ycnewHon / Conflicting opin-
ions, additional nutritional
support of 20-24 kcal/kg can
be successful

0O6s3aTenbHa /
Mandatory

symptoms, functional capabilities — bed rest
or normal physical activity), examination results
(muscle and subcutaneous fat thickness, oedema moderate PEU — grade B, with severe PEU —
and ascites) [10]. grade C (Table 1).

LECTURES

According to this scale, patients with nor-
mal nutritional status are assigned grade A, with
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Degree Il of PEU is characterized by pro-
nounced changes in all organs and systems. De-
creased appetite, periodic vomiting, sleep distur-
bance. BMI is 15-16.9. The skin is pale, pale-gray,
dry and flaky (signs of polyhypovitaminosis). Elas-
ticity, tissue turgor and muscle tone are reduced.
Hair is dull and brittle. There is decreased food to-
lerance. Such patients have concomitant somatic
pathology (pneumonia, otitis, pyelonephritis), de-
ficiency states.

Degree Il PEU is characterized by anorexia,
general lethargy, decreased interest in the envi-
ronment. BMI is less than 15. Breathing is shal-
low, sometimes apnoea may be observed. Heart
sounds are weakened, muffled, a tendency to
bradycardia and arterial hypotension may be ob-
served.

METHODS OF TREATMENT/CORRECTION
OF PROTEIN-ENERGY UNDERNUTRITION

Therapy for PEU in adolescents includes se-
veral stages:

1) search for the etiological factor and treat-
ment of the underlying disease, for example,
psychotherapy for nervous anorexia; sanita-
tion of chronic foci of infection; treatment of
diseases of the gastrointestinal tract, biliary
system; special therapeutic nutrition for
metabolic disorders, etc.;

2) adequate diet therapy;

3) additional drug correction if necessary;

4) provision of psychosocial assistance.

Diet therapy is one of the main methods of cor-
recting PEU. The diet, rational menu with easily di-
gestible dishes, increased frequency of meals, and
an increase in daily caloric intake by 10-20% are
important. To conduct adequate diet therapy, it is
necessary to establish the degree of body weight
deficiency, determine the child's needs for essential
nutrients and energy in accordance with the degree
of malnutrition, calculate the actual nutrition for the
teenager and correct the qualitative and quantitative
composition of the diet taking into account the ob-
tained data and functional capabilities of a patient.

Calculation of the content of essential nutri-
ents in the daily diet [11]: proteins (g/day) = AEE
(actual energy expenditure) 0.15/4, but not more
than 2-2.5 g/kg; fats (g/kg) = AEE 0.3/9; carbohy-
drates (g/kg) = AEE 0.55/4.

For seriously ill patients, the most universal and
acceptable calculation is the actual energy require-
ment using the formula: AEE=BR- AF - DF - TF - BMD,
where AEE is the actual energy expenditure; BR is
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the basal metabolic rate (kcal/day); AF is the acti-
vity factor, DF is the damage factor, TF is the ter-
minal factor; BMD is the body mass deficit.

The calculation of the basal metabolic rate for
young men (10-18 years) is carried out using the
formula (17.5 - weight) + 651, for girls of the same
age: (12.2 - weight) + 746.

There are basic correction factors:

+ AF: bed rest — 1.1, hospital ward — 1.2, ge-

neral — 1.3;

« TF: body temperature 38 °C — 1.1, 39 °C —
1.2,40°C—1.3,41°C— 1.4,

« BMD: from 10to 20% — 1.1, from 20 to 30% —
1.2, more than 30% — 1.3;

« DF: minor surgeries — 1.1, fracture — 1.2,
major surgeries — 1.3, peritonitis — 1.4, sep-
sis — 1.5, multiple injuries — 1.6, traumatic
brain injury — 1.7, burns — from 1.7 to 2.2 de-
pending on the area of damage.

There is also a need to adjust the diet towards
increasing the caloric content of dishes, which
can be done in several ways: increase the volume
of food consumed per day, which is often prob-
lematic due to the lack/decrease in appetite in
a teenager. It is necessary to increase the caloric
content of the diet due to products with a high
content of protein (cottage cheese, cheese, meat,
eggs) and fats, which is a difficult task due to the
reduced capabilities of the gastrointestinal tract.

The optimal way to enhance nutrition remains
the use of special products for nutritional support,
which are characterized by a complete, balanced
composition of proteins, fats, carbohydrates, vita-
mins, minerals and micronutrients. It also has a low
risk of water-electrolyte overload, the ability to accu-
rately dose the product, and minimizes the risks of
developing gastrointestinal dysfunction. The tasks
of nutritional support include: ensuring the body's
energy and building needs, maintaining active pro-
tein mass, tissue function, especially the immune
system, skeletal and respiratory muscles, restoring
existing losses, correcting metabolic disorders, pre-
venting and treating multiple organ failure.

The algorithm for carrying out nutritional sup-
port includes the following stages:

1) determining indications and contraindica-

tions for nutritional support;

2) assessing the patient's needs for nutrients;

3) choosing the method of carrying out nutri-

tional support;

4) choosing the formula;

5) monitoring the effectiveness of the nutri-

tional support being carried out.
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There are several ways to provide nutritional
support [12]:

« sipping is the independent oral intake of li-
quid nutrition through a tube or in small sips
in order to maintain and correct nutritional
status in accordance with the patient's current
needs for energy, protein, vitamins, minerals
and microelements [13];

- enteral tube feeding (through a nasogastric or
nasointestinal tube);

« enteral nutrition through a stoma (percutane-
ous endoscopic, laparoscopic, laparotomic)
if the disease lasts more than 6 weeks; the
choice of access is determined by the patient's
ability to eat independently and the absence
of signs of dysphagia;

« parenteral nutrition (PN) is the administration
of nutrients intravenously, passing the gastro-
intestinal tract, in order to maintain and cor-
rect nutritional status in accordance with the
patient's current needs for energy, protein,
vitamins, minerals and microelements;

« mixed nutrition.

When choosing a method of nutritional sup-
port, preference should be given to enteral nutri-
tion, which promotes maximum preservation of
the gastrointestinal tract, in particular preserva-
tion of intestinal functions, the structure of the
small intestine, limitation of bacterial transloca-
tion and septic complications, and reduces the
likelihood of developing multiple organ failure.
It should be remembered that the choice of tube
feeding may entail the development of a number
of complications, such as damage to the tube it-
self (for example, its twisting), damage to the mu-
cous membrane, aspiration of gastric contents,
and the manifestation of signs of dyspepsia.

With parenteral administration, the necessary
formulas are administered through a peripheral
or central vein. Parenteral nutrition (PN) can be
complete or partial. In case of complete PN, pre-
parations that provide the body's energy and
building needs (amino acid solutions, fat emul-
sions and carbohydrate solutions) are used. Par-
tial PN is of an auxiliary nature, is used to solve
problems of short-term nutritional support of
the body, includes individual nutritional compo-
nents.

In addition to nutritional support, the treat-
ment of PEU requires drug correction, which in-
cludes the administration of enzyme prepara-
tions. The most optimal forms are microspherical
and microencapsulated forms of pancreatin, vi-
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tamins to correct deficiency states (ascorbic acid,
B vitamins, vitamins A, E, D, K), iron preparations,
and probiotics.

PROGNOSIS

The development of PEU can lead to a number
of consequences, including digestive disorders,
delayed wound healing, muscle mass reduction,
decreased resistance to infections, anaemia, lym-
phopenia and hypoproteinemia, oedema forma-
tion and impaired blood transport function [14,
15]. Timely recognition of the pathology and cor-
rect selection of therapy contribute to the com-
plete restoration of all systems in the adolescent,
which significantly improves the patient's quality
of life.
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AONOJIHUTEJIbBHAA UHOOPMALIUA

Bknag aBTOpOB. BCce aBTOpbI BHeECAM cCylle-
CTBEHHbIV BKNag B pa3paboTKy KoHUenuuu, npo-
BefleHVe WNCCNefoBaHMA W MNOArOTOBKY CTaTbW,
npounu n ogobpunn GrMHanbHy Bepcuio nepes
ny6nunkaunen.

KoHnuKT mHTepecoB. ABTOpbl Aeknapwu-
PYIOT OTCYTCTBME ABHbIX M MOTEHLUNANbHbIX KOH-
GNUKTOB NHTEPECOB, CBA3AHHbIX C NybnuKauunen
HacToALWEN CTaTbU.

UcTouHuK PpuHaHcmpoBaHuA. ABTOPbI 3asB-
NAT 06 OTCYTCTBMY BHELWIHEro GMHaAHCMPOBAHUA
npv NPoBefeHUN NCCrefoBaHUA.
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Abstract. Recurrent respiratory tract infections in frequently and long-term ill children are one of the most
pressing and yet unresolved problems of modern pediatrics. Immunostimulants occupy a special place in the
treatment of these infections. These medications are designed to neutralize existing disturbances in the immune
response during the disease, which is especially important for patients who are often and long-term ill. The use
of immunostimulants of microbial origin is one of the promising directions in increasing the effectiveness of the
prevention and treatment of acute respiratory infections. Bacterial lysates are the most studied group among
them. A review of available scientific publications is devoted to the analysis of the effectiveness and safety of the
use of bacterial lysate OM-85 in complex therapy and prevention of acute respiratory tract infections in children.
OM-85 is recognized as the most studied immunostimulating agent currently, the effectiveness and safety of
which make it a valuable tool for optimizing the treatment of recurrent respiratory infections.

Keywords: recurrent respiratory infections, frequently and long-term ill children, therapy, bacterial lysate OM-85

BAKTEPUANDbHbIV NN3AT OM-85 B MTPOOUNAKTUKE
N NEYEHUN OCTPbIX PECTIMPATOPHbIX UHOEKLIUA Y YACTO
N ANTUTENIbHO BOJEIOLWMX AETEW (OB30OP JINTEPATYPbI)
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Pestome. PeuyausmpyioLirie HGeKL N AbixaTeNbHbIX MyTeN y YacTo 1 ANnTeNbHO boneLwmnx geten — ogHa 13
Hanbonee akTyaslbHbIX U MOKa He peLleHHbIX NpobsiemM coBpemeHHoW neguatpun. Ocoboe mecTo B Tepanum 3TUx
NMH)EKUNA 3aHMMAIOT UMMYHOCTUMYNATOPbI. DTN JIeKapCTBEHHbIE MpenapaTbl Npr3BaHbl HUBENMPOBATb MMe-
foLieca HapyLeHUsa NMMYHHOro OTBeTa Npu 3aboneBaHnK, YTO OCOOEHHO aKTyanbHO AA YacTo U ANUTENIbHO
6onetownx naumeHToB. OgHNM 13 NEPCNEKTUBHbBIX HaNPaBAEHWUI B NMOBbILEHUN SPPeKTUBHOCTY NPOdUNAKTUKN
1 Tepanuy OCTPbIX PECNNPATOPHbBIX MHPEKLUI ABNAETCA NPUMEHEHUE MMYHOCTUMYNATOPOB MUKPOBGHOrO Npo-
ncxoxpeHva. Cpefm HUX Havbonee n3yyeHHas rpynna — 6akrepranbHble M3atbl. 0630p MMELMXCA HaYYHbIX
nyénukaumin NoceaweH aHanusy 3bdeKkTMBHOCTU 1 6e30nacHOCT NpUMeHeHUs GakTepranbHoro nnsata OM-
85 B KOMMNEKCHOW Tepanuu 1 NpodunakTrke ocTpbIX MHOEKLMI AbixaTebHbIX nyTen y aeten. OM-85 npu3sHaH
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Haunbonee M3y4YEHHbIM B HacTtoAwee BpemMA MMMYHOCTUMYNNPYOLWMM CPpenCcTBOM, BCI)(I)GKTI/IBHOCTb n 6esonac-
HOCTb KOTOPOro AenatoT €ro UeHHbIM MHCTPYMEHTOM AJIA ONTUMU3aUnN NeYeHnAa peungnBnpyrowmnx pecnmpa-

TOPHbIX MHEKLMIA.

KnioueBble cnoBa: peyuousupyoujue pecnupamopHsie UH@eKyuu, 4acmo u OsumesibHo 6osnerowue demu,

mepanus, 6akmepuansHeit 1uzam OM-85

The majority of cases of acute respiratory tract
infections (ARTI) in childhood are mild and uncom-
plicated. At the same time, severe disease and se-
rious complications may develop, especially in pa-
tients with an unfavourable premorbid background
(chronic lung and heart diseases, immunodeficien-
cy, diabetes mellitus, and a number of other condi-
tions) [1]. A special group is children with recurrent
ARTI are those in whom the frequency and duration
of respiratory infections are increased. Frequently
and long-term ill children (FIC) are one of the most
pressing and still unresolved problems of modern
paediatrics, which has grown into a socially signifi-
cant problem that worsens the psychological status
of the child, reduces the general health of children
and leads to "chronic sick leaves" [2]. In 40% of cases,
by the age of 7-8 years, chronic pathology develops
in FIC, and the risk of chronicity is directly propor-
tional to the increase in frequency of episodes of
acute respiratory infections (ARI) during the year [3].

The immune system of the FIC is in a state of ex-
treme tension of immune response processes with
impaired intercellular cooperation and insufficient
reserve capacity. The result of a long-term, massive
antigen impact on child's body and a high-risk factor
for development of both local (addition of a bacterial
infection) and general (development of immune pa-
thology) complications are pronounced polymorphic
changes in the form of combined (96.5%) and isolated
(3.5%) defects of T-cell, humoral immunity, and neu-
trophil granulocyte system, as well as impaired ability
of leukocytes to produce interferons [4]. In addition
to severe immune disorders, a huge number of selec-
tive immunodeficiencies of a transient or permanent
nature have been described [5, 6]. Clinical and immu-
nological analysis allows us to state that the identified
changes inimmune system contribute to frequent re-
currence of acute respiratory infections episodes and
occurrence of complications [4].

In recent decades, the incidence of allergic
diseases has been steadily increasing, including
those affecting respiratory tract, which are often
associated with recurrent nature of respiratory
infections. Symptoms of respiratory atopy can
either mimic the symptoms of respiratory infec-

tion or cause chronic respiratory tract inflamma-
tion and immunodeficiency, which causes fre-
guent infections in children [7, 8].

The recurrent course of respiratory diseases
in children is in the vast majority of cases associ-
ated with persistent infection [9]. A feature of the
modern course of infectious pathology in chil-
dren is a frequent combination of etiological fac-
tors, including viruses, bacteria, fungi and para-
sitic pathogens. Many infectious agents have the
ability to long-term active persistence. These are
representatives of the Herpesviridae family, "atypi-
cal" pathogens from the Chlamydiaceae and My-
coplasmataceae families [3, 10], and the bacterial
flora of the upper respiratory tract [11-13]. The
most frequently detected pathogens of persistent
infections are representatives of the Herpesviridae
family (herpes virus type 6, Epstein—Barr virus and
cytomegalovirus), beta-haemolytic streptococ-
cus group A, Staphylococcus aureus [9]. Moreover,
herpes viruses are capable of causing significant
disturbances in the immune status of macroor-
ganism, thereby forming a vicious circle: chronic
active herpesvirus infection — secondary immu-
nodeficiency, against the background of which
frequent acute respiratory tract infections are ob-
served [10-12], and recurrent course of bacterial
and parasitic diseases [6, 14, 15].

Without adequate treatment, respiratory infec-
tions often take a complicated or chronic course;
a mild runny nose can result in severe pneumo-
nia or sinusitis. Acute respiratory infections can
also cause exacerbation of chronic diseases such
as bronchial asthma, glomerulonephritis, heart
diseases, etc. Timely therapy promotes faster re-
covery and prevents the development of compli-
cations. Of course, treatment should be compre-
hensive and built individually in each specific case
[16]. Differentiated etiopathogenetic therapy and
immunorehabilitation of FIC depending on the
diagnosed persistent infection allows to achieve
stable normalization of child's condition and re-
duce frequency of antibiotic use [9].

Immunostimulants occupy a special place in
the therapy of AID. These drugs are designed to
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neutralize existing immune response disorders
during the disease, which is especially important
for frequently and long-term ill patients. It is as-
sumed that use of drugs in this group will contri-
bute to a more rapid relief of symptoms of respi-
ratory infection, reduce the risk of complications
and, accordingly, reduce the need for antibacte-
rial therapy as well [17-19].

Based on the results of the immune status study,
targeted selection of adequate immunocorrective
therapy is not feasible. At the same time, the ef-
fects on the immune system are not indifferent to
the body. Immunostimulants have multifaceted
effects and are capable of causing unpredictable
changes in body with minor effects, changing the
balance in the immune system. At the same time,
a deficiency or excess of one of the links of the
immune system can lead to a violation of the cor-
rect response of the immune system. Therefore,
it is necessary to use immunotropic drugs, asses-
sing their need in each specific case and prescri-
bing them not instead of, but together with basic
therapy. Itis necessary to remember that the effect
of immunostimulants is of a triggering nature, and
the response of the immune system is prolonged
in time. The effectiveness of drugs can be judged
no earlier than after 1-2 months [20].

Immunocorrective therapy for prevention and
complex treatment of acute respiratory infections
is indicated for patients [19]:

- with frequent acute and/or recurrent respira-

tory infections;

« living in ecologically unfavourable conditions
and constantly exposed to negative environ-
mental factors;

« with chronic respiratory diseases (chronic ton-
sillitis, bronchial asthma, rhinosinusitis, etc.);

« who have had a severe respiratory infection;

« from the risk group for development of recur-
rent respiratory diseases.

Currently, about 100 drugs are available in Rus-
sia that, according to the anatomical and thera-
peutic chemical classification, are classified as im-
munostimulants; many are intended for treatment
and prevention of acute respiratory infections.
However, a significant portion of these drugs do
not have sufficient evidence base and therefore
cannot be recommended for widespread use in
respiratory infections in children [17-19].

One of the promising areas in increasing the ef-
fectiveness of immunotherapy and immunoprop-
hylaxis of acute respiratory diseases is use of im-
munostimulants of microbial origin [17]. Among
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them, the most studied group is bacterial lysates,
primarily OM-85.

Bacterial lysates contain components of micro-
bial cells obtained by dissolving (lysing) bacteria —
potential pathogens that have lost their viability.
They retain the ability to stimulate immunity (innate
and adaptive), but are not capable of causing infec-
tion (disease) [17, 19]. The production of bacterial
lysates begins with fermentation, which ensures
growth of the strain. Each bacterial strain is grown
separately and inactivated at high temperatures.
Destruction (lysis) of the bacterial cell walls is a
key stage that allows obtaining different types of
bacterial lysates. There are two methods of lysis
of bacterial cell walls — mechanical and chemi-
cal. Mechanical lysis is carried out by mechanically
destroying the cell wall (e.g., using high pressure,
ultrasound, crushing the frozen mass, etc.), while
chemical lysis is carried out using a chemical sub-
stance. After mass cultivation of reference bacterial
strains, antigens are obtained either by mechani-
cal or chemical lysis and lyophilization. Currently,
there is no convincing data confirming that one
or another lysis method (chemical or mechanical)
provides an advantage in efficiency [17, 21]. Some
authors claim that mechanical destruction may
be a better alternative to chemical lysis due to the
preservation of antigens. However, no studies have
been conducted comparing the biological effects of
polyvalent bacterial lysates prepared from the same
bacterial cultures but using mechanical or chemi-
cal lysis procedures [21]. At the same time, OM-85
obtained by chemical lysis has a more extensive
evidence base of efficacy and safety compared to
bacterial lysate obtained by mechanical lysis [19].

Bacterial lysate OM-85 in capsule form contains
lyophilisate of components of 21 strains of 8 dif-
ferent types of bacteria (Haemophilus influenzae,
Streptococcus pneumoniae, Klebsiella pneumoniae,
Klebsiella ozaenae, Staphylococcus aureus, Strepto-
coccus pyogenes, Streptococcus viridans, Moraxella
catarrhalis) in the amount of 3.5 mg (form for chil-
dren aged 6 months to 12 years) or 7 mg (form for
children aged 12 years and adults). According to the
instructions for medical use, this drug can be used as
part of complex therapy for ARTIs and the preven-
tion of recurrent respiratory tract infections [19, 22].

The effect of bacterial lysate OM-85 on immu-
nological parameters has been well studied in nu-
merous laboratory and clinical studies [18, 19, 23].
OM-85 is a systemically acting drug that enhances
the mucosal immune response to both viral and
bacterial infections in the respiratory tract by increa-
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sing the efficiency of innate and adaptive immunity
mechanisms. After oral administration of the drug,
its capsule dissolves in stomach, releasing active
components — bacterial lysates that pass through
the intestinal mucosa into Peyer's patches, resulting
in selective activation of dendritic cells, T- and B-
lymphocytes, and the release of cytokines. Activated
immune cells migrate throughout the body, mainly
through the lymphatic system, especially to MALT
(mucosal-associated lymphoid tissue) of the respira-
tory tract. The cellular and molecular mechanisms of
OM-85 pharmacological action have been revealed
(Table 1) [19, 24]. In particular, it has been established
that under action of the drug, there is an increase in
the level of interferons and a number of other cyto-
kines in blood serum, which provides an antiviral ef-
fect, increases levels of immunoglobulins of classes
G, M, A in blood serum, and of secretory immuno-
globulin A, which provides an antibacterial effect.
Most studies of the bacterial lysate OM-85 are
devoted to its prophylactic use [18, 19, 25, 26].
High prophylactic efficacy of this drug in children
has been established in more than 50 clinical
studies, the results of which were summarized in
systematic reviews and meta-analyses [23, 24, 26—
29]. Thus, in 2018, a systematic review with meta-
analysis was published [23], which showed that
the prophylactic use of the bacterial lysate OM-85
in children with recurrent ARTIs significantly re-
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duces incidence of respiratory infections, reliably
reduces the duration of diseases in general and
their individual symptoms (fever, cough, wheez-
ing in the lungs); significantly reduces the need
for antibacterial drugs.

A number of clinical studies have also been
conducted on the use of OM-85 bacterial lysate as
part of combination therapy in the acute period of
ARDI. Most of the studies were conducted in pae-
diatric patients. In 10 controlled studies, which in-
cluded a total of about 800 children (patients in
the main group received OM-85 bacterial lysate as
part of combination therapy, patients in the cont-
rol group received standard treatment without
an immunostimulant), there were differences in
design and patient population (age and diseases),
but the results obtained are largely the same. In
particular, all studies noted a more rapid relief of
ARTI symptoms in the main group [29-39]. Seve-
ral studies also found that the use of an immu-
nostimulant leads to a decrease of antibacterial
therapy prescription [33, 34, 37, 38, 40].

In addition to clinical data, most studies analyzed
the effect of OM-85 bacterial lysate on immune re-
sponse parameters. It was found that patients in the
main group had a reliable increase in the level of im-
munoglobulins (primarily IgA and IgG) compared to
patients of the control group [30, 32-34, 36, 37, 39,
40]. Some studies showed a positive effect of the drug

Table 1. Characteristics and proposed mechanisms of action of OM-85 [19, adapted from 24]

Tabnuua 1. XapakTepucTuku 1 npegnosnaraemble mexaHusmbl geiicteua OM-85 [19, aganTupoBaHo 13 24]

AHTWTEH-Npe3eHTHpYoWre KNeTkn /
Antigen presenting cells

BpoxaeHHbI ummyHuTeT /
Innate immunity

ALanTuBHbBIN UMMYHWTET /
Adaptive immunity

« Co3peBaHune Me3eHTepuranbHbIX
OEeHAPUTHBIX KneTok (JK) /
Maturation of mesenteric dendri-
tic cells (DCs)

+ YBenuueHve NpoayKummn LUTo-
KuHoB / Increased cytokine
production

« CTumynsaums npoTuBONHdeK-
LIMOHHOW 3aWnTbl pecnupa-
TopHoro TpakTa / Stimulation
of anti-infective defense of the
respiratory tract

receptor)

« BbicBOOOXAEHNE AHTUMUKPOOHBIX
nenTngos (B-pedeHsrHa n
peuentopa C1g-KOMMNOHEHTa
KomnnemeHTa) / Release of anti-
microbial peptides (3-defensin
and complement component Clq

+ CHuxeHue akcnpeccun ICAM /
Decreased expression of ICAM

» UuTtokmHoBasa aktmauma NK-
KNeTOK, MOHOLMTOB, dparoumnTosa,
HerTpodunos / Cytokine acti-
vation of NK cells, monocytes,
phagocytosis, neutrophils

+ AkTyBaums makpodaros (U1-1(3,
N-6, ®HOAq) / Activation of mac-
rophages (IL-16, IL-6, TNFa).

+ BblcBOOOXEHME aHTUBUPYCHBIX
untokmHoB (MOHP) / Release of
antiviral cytokines (IFN3)

+ [OK-vHAayumpoBaHHaA akTMBauma
T-numdouutos / DC-induced
T-lymphocyte activation

+ YBenuueHue yposHen CD8+, UJ1-6,
WJ1-10 (Npo B-KNeTOUHbIX LUTOKHN-
HOB), CbIBOPOTOUHbIX 1 CEKPETOP-
Hbix IgA/IgG / Increased levels
of CD8+, IL-6, IL-10 (pro-B-cell
cytokines), serum and secretory
IgA/IgG

+ Co3peBaHue B-kneTok u3 cnne-
HouuToB / Maturation of B cells
from splenocytes

+ YBenuueHue yposHen NOHy
n 1gG2/anTn-UN-4 / Increased levels
of IFNy and IgG2/anti-IL-4

+ BblcBOOOXAEHME AaHTUBUPYCHBIX
yutokuHos (MOHa/UOHy) / Release
of antiviral cytokines (IFNa/IFNy)
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on other components of the immune system, in par-
ticular an increase in the level of interferons [35, 36,
40]. Three studies showed a decrease in the incidence
of complications of acute respiratory infections (ARI)
against the background of OM-85 use [35, 38-40].

In 7 of the 10 discussed studies, not only thera-
peutic but also prophylactic effect of OM-85 bacte-
rial lysate was assessed. Patients in the main group,
in addition to the course of treatment during the ARI
period, received two prophylactic courses of the drug
[30-35, 37,40]. All these studies have shown a signifi-
cant reduction in the number of recurrent respiratory
infections when using the immunostimulant.

In addition, a large clinical study that included 587
children under 12 years of age with recurrent ARTIs
deserves attention. It compared the frequency and
duration of respiratory infections before and after ta-
king the bacterial lysate OM-85. The drug was admin-
istered starting with the next episode of respiratory
infection and continued for 10 days (then two more
preventive courses were administered according to
the standard scheme). Against the background of
treatment with the bacterial lysate OM-85 (as part of
complex therapy), the average time to improvement
(from 6.77 to 3.76 days) and recovery (from 11.86 to
7.36 days) significantly decreased. Follow-up obser-
vation showed more than 7-fold reduction in the
number of ARTI relapses and a 10-fold reduction in
the frequency of antibacterial therapy [41].

Thus, the available scientific data demonstrate
high efficiency of using the bacterial lysate OM-85
for therapeutic purposes in children with ARTI. Inclu-
sion of the drug in the composition of complex the-
rapy significantly increases efficiency of therapeutic
measures, which allows us to recommend it not only
for prevention, but also for treatment of respiratory
infections in paediatric practice.

According to the opinion of experts of the All-
Russian public organization "Paediatric Respiratory
Society", based on the results of evidence-based cli-
nical studies, the bacterial lysate OM-85 can be used
in children in the following situations (Table 2) [19]:

- in the initial period of ARTI (as part of complex
therapy) — in order to speed up recovery and
reduce manifestations of the disease, as well as
to prevent development of bacterial compli-
cations and, accordingly, reduce the need for
antibacterial therapy;

« in complicated respiratory infections (as part
of complex therapy, including in combination
with antibacterial drugs) — in order to contain
further disease progression, increase the effec-
tiveness of antibacterial therapy and reduce
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the risk of antibiotic-resistant bacterial strains
selection;

« during the convalescence period (as part of re-
habilitation) — in order to more quickly restore
the body, prevent recurrent course of ARTl and
chronization of the disease;

« in recurrent ARTI — in order to prevent repea-
ted respiratory infections and progression of
chronic respiratory system diseases.

In addition, it is necessary to remember that
severe and repeated viral respiratory tract infec-
tions, especially in early childhood, are associated
with the risk of bronchial asthma developing. The
conducted studies, including a meta-analysis and
a systematic review [24, 42-46], showed that bac-
terial lysates are a promising additional tool to the
current treatment of wheezing in preschool chil-
dren and asthma in childhood, they can be con-
sidered as a safe and effective additional therapy
for dyspnoea in preschool children and in children
with recurrent exacerbations of asthma.

In the complex treatment of acute respiratory
infections, OM-85 can be used in combination
with other drugs, including antiviral and antibac-
terial ones [22].

To reduce the burden of recurrent respiratory
infections, combined use of OM-85 and influenza
vaccine was recognized as effective and safe, im-
proving existing prevention strategies [47-49].

Experimental studies have shown that OM-85 in
vitro reduces the binding of SARS-CoV-2 to bron-
chial epithelial cells, suppresses the expression of
the ACE2 receptor, a key factor in the penetration of
SARS-CoV-2 into bronchial cells. OM-85 can reduce
binding of the SARS-CoV-2 S protein to epithelial
cells by modifying host cell membrane proteins
and specific glycosaminoglycans. Thus, OM-85 can
be considered as an adjunct to COVID-19 therapy.
The data obtained confirm the known antiviral ef-
fects of OM-85 on respiratory viruses (including
SARS-CoV-2) [50, 51].

In Long-COVID infection, the use of OM-85 is
recommended to stimulate mucosal immunity. Its
use in the complex treatment of respiratory infec-
tion is aimed at reducing the risk of secondary bac-
terial infection and the need for antibiotics. OM-85
should be recommended as a prophylaxis for re-
current respiratory and secondary bacterial infec-
tions [52].

Available data suggest that OM-85 can effec-
tively and safely reduce the risk of new infectious
episodes in children with recurrent ARIs, and that
repeated annual courses of lysate administration
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Table 2. Clinical situations when the use of bacterial lysates is advisable [19]

Tabnuua 2. KnuHnueckne cutyauum, Korga npriem 6akrepuasbHbIX IN3aToB LenecoobpaseH [19]

Knununyeckana cutyaumsa / Clinical situation

Llenb Ha3HaueHun / Purpose of appointment

B Hauane 3abonesaHuA /
At the beginning of the disease

yCKOpeHUe npoLeccos Bbi3gopoBseHus / acceleration of healing
processes;

npepoTBpalleHne pa3BuTrA GakTepranbHbIX OCIOXHEHNI /
prevention of development of bacterial complications;

YMEHbLUEHMNE KNMHUYECKNX NPOABEHNI BOCMANMNTENIbHOrO npovecca /

reduction of clinical manifestations of the inflammatory process;
+ CHWXXeHre NoTpebHOCTUN B aHTMOMoTnKoTepanuu / reduction in the

OcTpas pecnupaTtopHas nHbekuus (KomniekcHoe
neyenne) / Acute respiratory infection

% need for antibiotic therapy

% Mpu nporpeccnpoBaHmnm + YCKOpeHue npoLieccoB Bbi3gopoBneHus / acceleration of healing
2 | 3a6onesaHus (BmecTe processes;

3 | caHTMbroTukamm) / + noBblleHne 3pPeKTUBHOCTY aHTUbaKTepranbHo Tepanun /

E— As the disease progresses (along increasing the effectiveness of antibacterial therapy;

g | with antibiotics) + CHVXeHVe pUCKa COXpaHeHNsA B OpraHnsme

AHTNOMOTMKOPE3NCTEHTHBIX LUTaMMOB 6akTepuid / reducing the risk
of antibiotic-resistant bacterial strains remaining in the body;

+ YMeHbLUEHWE KIIMHNYECKMX NPOABIeHN 3a6oneBaHnA /
reduction of clinical manifestations of the disease;

+ OrpaHuyeHvie fanbHenwwen reHepanusaumm uHbekumny, npodunakTnka
XpoHunyeckoro Bocnanenus / limiting further generalization of infec-
tion, preventing chronic inflammation

Peabunutauuna / Rehabilitation + YCKOpeHe penapaTuBHbIX NpoLeccoB / acceleration of reparative
processes;

+ NpodunakTMKa peLranBoB 1 XpoHr3aLummn 3abonesaHns /
prevention of relapses and chronicity of the disease

MpodunakTuka / Prevention + CTOWKadA 3alymnTa CJIM3MCTOMN 060N0YUKM AbIXaTeNbHbIX MyTel OT
natoreHoB / persistent protection of the respiratory mucosa from
pathogens;

+ npepoTBpaLleHie MOBTOPHbIX OCTPbIX PECMUPATOPHbIX MHPEKLMI
U CHUXKeHMe nx TaxecTn / prevention of recurrent acute respiratory
infections and reduction of their severity;

+ npepoTBpalleHrie 060CTPEHMI 1 MPOrPecCUpPOBaHUA XPOHUYECKIMX
pecnupaTtopHbIx 3aboneBaHuni / prevention of exacerbations
and progression of chronic respiratory diseases

may be useful for maintaining protection, espe-
cially when recurrent ARIs are diagnosed in young
children, for whom final maturation of the immune
system probably requires a long time [48].

The OM-85 drug has a favourable safety profile,
which supports the possibility of its long-term use.
Over past 40 years, more than 61 million children
have received OM-85 bacterial lysate. According
to observations, the drug is well tolerated by chil-
dren. A meta-analysis of 14 studies (h=1859) and a
Cochrane analysis of 9 studies (n=852) showed no
significant association between the use of OM-85
in children with recurrent respiratory tract infec-
tions and an increased incidence of adverse re-
actions compared to placebo. Adverse events in
children with recurrent respiratory tract infections
were reported in 33 of 53 studies included in the
meta-analysis, and they did not affect treatment
outcomes. In 85% of cases, non-serious adverse

events were noted. There were 538 cases of hy-
persensitivity in children and adults, and 57% of
them had skin lesions only [48, 49, 51, 53, 54].

However, the number of studies with a high
level of evidence devoted to the therapeutic ef-
ficacy of OM-85 bacterial lysate is currently small.
In order to form final conclusions about the effi-
cacy of the drug and practical recommendations
for its optimal use, it is advisable to conduct well-
designed clinical trials with a high level of evi-
dence on a sufficient number of patients, as well
as to summarize the results of evidence-based
clinical trials in systematic reviews and meta-
analyses [40]. Despite this, OM-85 is recognized
as the most studied of currently available immu-
nostimulants, which efficacy and safety make it a
valuable tool for optimizing treatment of recur-
rent respiratory infections in both adults and chil-
dren [47].
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The indication for the use of OM-85 is included
in numerous clinical guidelines and consensus
documents on recurrent respiratory tract infec-
tions in children [55-58]. Bacterial lysates are the
only agents from the immunostimulant group that
are included in the clinical guidelines of the Mi-
nistry of Health of the Russian Federation “Acute
respiratory tract infection (ARTI)": “For children
under 6 months, with recurrent infections of the
ENT organs and respiratory tract, the use of other
immunostimulants (systemic bacterial lysates) is
recommended. The strength of the recommenda-
tion is A; the level of evidence is 1" [59].
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AOOMNOJIHUTEJIbHAA UHOOPMALNA

ABTOp npounTan n ogobpun drHanbHy Bep-
cuio nepep nybnmkaymen.

KoHnuKT nHtepecoB. ABTOp Aeknapupyet
OTCYTCTBUE AABHbIX U MOTEHUMaNbHbIX KOHONMK-
TOB VMHTEPECOB, CBA3AHHbIX C Nybnukauuven Ha-
CTOALWEN CTaTbW.

UcTouHnk ¢uHaHcMpoBaHuA. ABTOp 3asB-
nAeT 06 OTCYTCTBUM BHeWHero GrHaHCMpPOBaHNA
npv NPoBeAEHNN NCCIe[OBaHNA.
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Abstract. Proper nutrition for children involved in sports will help to correct the possible adverse effects of
increased physical activity, achieve high performance and improve the health of young athletes. Knowledge
about the rational nutrition of athletes should be available not only to doctors of sports dispensaries, but also to
outpatient doctors, since a large number of children are engaged not only in sports schools, but also at additional
education sitesand do not always visit dispensaries. The article discusses the basic principles of rational nutrition of
children involved in sports, adopted in the Russian Federation. Preparation of a balanced diet, taking into account
the type of sport, the intensity of loads and the period of training activity; the use of adequate forms of nutrition,
including specialized products, standards of basic nutrients, mineral and vitamin support and drinking regimen.
Foreign approaches to nutrition of athletes’ children are similar to domestic recommendations. Of interest is a
new direction in nutrition using probiotic products to maintain the microbiome that affects the psychological
state of an athlete, as well as measures of nutritional support for vegan children. The appointment of adequate
nutrition for children involved in sports will allow them to achieve high results while maintaining their health.

Keywords: nutrition, sports, children, dysmicroelementoses, dysmacroelementoses
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Pe3tome. paBuibHOE NUTaHWe AeTel, 3aHUMAIOLLMXCS CMIOPTOM, MOMOXET CKOPPEKTNPOBATb BO3MOXKHbIE HEbNa-
rONPUVATHbIE BO3LENCTBUA YCUNEHHBIX GU3MUYECKIX HAarpy30K, AOOUTbCA BbICOKON pabOoTOCNIOCOOHOCTY 1 YNyYLLNTb
COCTOSHME 300POBbA IOHbBIX CMOPTCMEHOB. 3HAaHUA O PALMOHANILHOM MUTAHUM CMOPTCMEHOB JOMKHbI ObITb KaK Yy
Bpayeii COPTUBHbIX UCMAHCEPOB, Tak 1 Y Bpayel ambynaTopHOro 3BeHa, MOTOMY UTO 60JIbLUIOe UNCIIO AeTel 3a-
HVMAIOTCS He TOMbKO B CMOPTUBHBIX LUKOJIAX, HO U Ha MOLafKax AOMOJIHATENbHOrO 06pa3oBaHMA U He Bcerga
MOCELLAOT AKCMaHCePbIl. B cTaTbe paccMaTprBaOTCA OCHOBHbIE MPUHLMIbI PaLMOHaNbHOMO NUTAHNA AEeTeN, 3aHN-
MatoLLMXCA cropToM, MpuHATble B PO. CocTaBneHne cbanaHCMpoBaHHOTO paLiioHa MUTaHUsA C yYETOM BUAA CMOPTa,
VNHTEHCUBHOCTYM Harpy3oK 1 neprofa TPEHNPOBOYHO AeATENIbHOCTU, CMOJIb30BaHMNE afieKBATHbIX GOPM MUTAHNS,
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B TOM U/C/e CneLman3vipoBaHHbIX MPOAYKTOB, HOPMaTVBbI OCHOBHbIX MTATENbHbIX BELLECTB, MUHEPaNbHO-BITa-
MWHHOW MOAAEPMKM U MUTLEBOIO PEXMMA. 3apybexHble Moaxofbl K MMTaHMI0 AeTEN-CNOPTCMEHOB, CXOXM C OTeye-
CTBEHHbIMW pekomeHAaLmAaMU. MpeACTaBAOT MHTEPeC HOBOE HanpaBJIeHKE B MUTaHU C UICMOJIb30BaHMeM Npobu-
OTUYECKIX MPOLYKTOB [/1A NOAAEPKaHNA MUKPOOMOMa, BAVAIOLLErO Ha NCMXOOMMYECKOe COCTOAHME CMOPTCMEHa,
a TaKKe Mepbl HyTPUTVBHOW NMOAAEPKKM AeTeln-BeraHoB. HazHaueHvie afeKBaTHOro NUTaHWA AeTAM, 3aHUMAOLLMM-
CA CNOPTOM, MO3BONUT ROOUTLCA BbICOKUX PE3YNIbTaTOB MNPV COXPAHEHNN 11X 3[A0POBbA.

KnioueBble cnoBa: numatue, cnopm, demu, aUCMUKpO3}7€M€HmO3bI, aUCMaKpO3ﬂ€M€HmO3bI

INTRODUCTION

In recent years, the Russian Federation has paid
considerable attention to the development of chil-
dren's sport. Russia is implementing the federal pro-
ject “Sport is the norm of life” (https://norma-sport.
ru/) from January 2019 to the end of 2024. Its goals
are to promote healthy lifestyles and rational nutri-
tion, to improve conditions for physical education in
Russia, primarily for the child population [1, 2]. The
“Concept of development of children's and youth
sports in the Russian Federation until 2030” was
adopted in December 2021. Its aims are suppor-
ting and developing children's and youth sports as
a priority area in the social policy of the state, which
is of crucial importance for the future of the country,
contributing to increasing the duration and impro-
ving the quality of life of Russian citizens, revealing
the talent of each person, including persons with
disabilities and persons with disabilities [3]. The
measures taken have led to the fact that sports acti-
vities have become more widespread. About 23 mil-
lion people aged from 3 to 18 years (85% of the total
number of children and youth, according to 2019
data) are systematically engaged in physical culture
and sports in the Russian Federation. According to
the Ministry of Sport, in Russia 41% of children aged
6 to 15 years are engaged in specialized sports insti-
tutions [4]. Regular sports activities have a positive
impact on the development and health of children,
ensure full physical and intellectual development,
and instill a culture of a healthy lifestyle. The posi-
tive influence of sports activities on psychological
well-being and mental health of children has been
proved [5]. All this creates strong prerequisites for
comprehensive harmonious development of the
younger generation [6].

At the same time, high physical and psycho-
logical activities against the background of active
growth of a child can lead to unfavorable con-
sequences for the health of a young athlete. De-
pending on the type of sport, the athlete's body is
exposed to excessive or uneven impact of physical
load, which can lead to disorders of various organs
and systems. For example, hockey players have flat

feet in the first place among the background condi-
tions, and in 50% of cases fencers have pathology
of the musculoskeletal system — posture disorders
and scoliosis [7].

Athletes who specialize in one sport for a long
time have higher injury rates. In addition, in indivi-
dual sports there are significantly more injuries from
overstrain than in team sports [8, 9].

Training activities of young athletes require the
tension of metabolic processes, increased expendi-
ture and demand for energy, vitamins and minerals.
Therefore, the deficiency of macro- and microele-
ments is observed in a significant number of young
athletes. Deficiency of bioactive elements leads to
homeostasis disturbance, which limits vital func-
tions of the organism [10]. Individual peculiarities of
indicators of chemical elements in the studied bio-
logical substrates in terms of calcium, iron, seleni-
um, and magnesium have been revealed. The levels
were different and depended on the type of sport.
The levels of calcium and magnesium in saliva are
reduced, and the iron content in hair is increased in
fencers. Children involved in field hockey are charac-
terized by higher values of zinc levels. The obtained
data reflect the intensification of mineral metabo-
lism under conditions of intensive physical exertion.
Statistically significant interrelation of potassium
and selenium indicators was proved when compa-
ring the content of bioelements in hair and saliva.
These results substantiate the necessity to single out
young athletes into a risk group for the development
of dysmacro- and microelementosis [11, 12]. One
of the most common conditions is iron deficiency.
All athletes are at risk of developing iron deficiency
anemia due to increased iron requirements and im-
paired iron absorption due to hepcidin, the level of
which increases against the background of intense
physical exertion. Regular monitoring of blood iron
profile and adequate correction in case of its viola-
tion are necessary for all young athletes [1].

Various hypovitaminoses are also quite often
detected in most athletes and have a combined
character. In a study to assess the provision of
young athletes with vitamins E, A, C, B, and caro-
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tene, conducted at the Scientific Center for Chil-
dren's Health of the Russian Academy of Medical
Sciences together with the Research Institute of
Nutrition of the Russian Academy of Medical Sci-
ences, it was shown that the deficiency of one
vitamin (usually vitamin B, or carotene) in young
swimmers was observed in 31% of cases. In 49%
of children there was a deficiency of two vitamins
simultaneously (most often B, and carotene).
Combined deficiency of three vitamins (vitamin E,
carotene and vitamins A or B,) was experienced
by 15% of children. At the same time, the level of
vitamin C in more than half of athletes was deter-
mined at the upper limit of the norm (excessive
supply), which was associated with the common
practice of children taking a drink containing only
one vitamin C in an amount 1.5-2 times higher
than the recommended daily intake during trai-
ning [14].

Nutrient deficiency in adolescent girls, espe-
cially in sports associated with the need to main-
tain a certain weight, can lead not only to de-
terioration of general health, performance, but
also psychological state with the development of
eating disorders. This knowledge is lacking in ath-
letes, coaches and parents alike [15].

Due to the high risks of health disorders in
young athletes, it is necessary to provide medical
support for such children with periodic medical
examinations [16] and development of individu-
al recommendations based on the child's health
status, primarily on rational nutrition. This know-
ledge should be possessed by a district pediatri-
cian, since some children are not only involved in
sports schools and do not always visit sports dis-
pensaries.

FORMATION OF A PROPER DIET
OF CHILD ATHLETES

Proper nutrition ensures a high level of per-
formance, psychophysiological state and health
of athletes. The nutrition of child athletes differs
significantly from that of adults, since along with
the need to ensure an effective training process,
it is important to support the natural processes of
growth and development of the child. The main
approaches to nutrition of child athletes are con-
sidered in the methodological recommendations
of the chief nutritionist of the Ministry of Health of
the Russian Federation, academician of the Rus-
sian Academy of Sciences V.A. Tutelyan [17]. The
main principles of rational nutrition of an athlete
are: an individual approach, supplying the neces-
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sary amount of energy (respectively high spen-
ding); balanced nutrition taking into account
the type of sport, intensity of loads and period of
training activity; use of adequate forms of nutri-
tion, including specialized products. It is neces-
sary to prescribe a dietary regime, selecting the
amount of proteins, fats, carbohydrates and mi-
neral and vitamin support, drinking regimen and
specialized food product if necessary depending
on the age of the athlete, type of sport and trai-
ning regimen [18].

Thus, during aerobic loads (weightlifting, po-
wer loads) it is necessary to increase protein in the
diet. However, it should be remembered that the
excess of protein over 2 g/kg per day is undesi-
rable and does not lead to the strengthening of
adaptive abilities of the body, and in some cases
can lead to adverse effects — the impaired kidney
function and negative calcium balance. The ave-
rage norms of protein intake are 1.2-1.7 g/kg per
day [19]. The ratio of proteins of animal and ve-
getable origin should be at least 60% and 40%,
respectively. Foreign norms of protein require-
ments coincide with the Russian recommenda-
tions [20]. Modern nutritional standards indicate
the ratio of proteins and fats 1:0.8-0.9 as the
most favorable in the diets of young athletes.
The main food sources of polyunsaturated fatty
acids (PUFAs) of the omega-3 family are fish and
seafood. Some vegetable oils are good sources of
PUFAs — flaxseed oil, pumpkin oil, rapeseed oil.
Their optimal share in the diet is 25-30% of the to-
tal amount of consumed fats. It is recommended
to consume carbohydrates in the form of poly-
saccharides (starch) up to 65-70%, in the form of
simple and easily digestible carbohydrates (sugar,
fructose, glucose) about 25-30% and 5% in the
form of dietary fiber.

Anaerobic exercise (cycling, skiing, swimming)
increases total calorie intake, primarily due to
carbohydrates (low glycemic index) and fats. In
mixed aerobic-anaerobic exercise (playing sports),
the diet approaches that of a healthy child with a
slight decrease in fat and an increase in protein,
depending on age and type of exercise. The opti-
mal ratio of protein to fatis 1:0.8-0.9 [18].

Not only the diet, but also the mode of nutri-
tion is important in the formation of health of
young athletes. Optimal is considered 4-5 meals
with intervals of 2.5-3.5 hours. Before the start
of training after the main meal should be at least
1-1.5 hours for sports associated with prolonged
physical exertion, and for speed and power sports
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that interval should be at least 3 hours. An inter-
val of no more than 1 hour after training is con-
sidered optimal. Distribution of caloric content of
the daily ration during the day also takes into ac-
count the time and number of training sessions.
The energy value of the first meal should not be
not less than 10-15%, and the second is 20-25%
of the total daily caloric content. The caloric value
of lunch is 35%, afternoon snack is 5-10%, dinner
is no more than 25% of the total daily caloric value
of the diet. The last meal should be 1.5-2 hours
before bedtime [21].

Calculation of daily energy expenditure should
be carried out depending on the type of sport, pe-
riod of training process, age and sex of athletes.
Accordingly, the main diet is corrected in terms of
calorie intake [22-24].

Compliance with the water regime is essential
for maintaining homeostasis and high physical
performance. Water is involved in the accumula-
tion of glycogen in muscles. The daily need for
free fluid varies from 1.5-2 to 5-6 liters and de-
pends on the age, health, physical activity of the
child, as well as the ambient temperature. It is
advisable to use sports drinks containing carbo-
hydrates and electrolytes. Drinks containing caf-
feine, guarana extract and other stimulants are
prohibited for child athletes [25].

NUTRITION OF ATHLETES DURING
THE COMPETITION PERIOD

Organization of rational construction of the
training process and increase of its efficiency is
possible only with a properly designed diet, cor-
responding to the energy expenditure of the
athlete and including all essential components
of nutrition. Special attention should be paid to
nutrition in the period of competition. The organi-
zation of nutrition in the period of intense physi-
cal exertion provides for the use of products of
increased biological value, for a directed effect on
the metabolism in the body both before and af-
ter the competition period. The use of biologically
active additives in the pre-competition, competi-
tion and recovery periods should be carried out in
accordance with the type of sport and preferably
with the addition of trace elements (magnesium,
potassium, calcium, chromium, iron, zinc and se-
lenium) [26]. Individual nutrition programs for
young athletes in the pre-competition period are
developed for different sports, such as judo as one
of the energy-consuming martial arts, where there
is a need for weight loss, which, given the charac-
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teristics of the child's body, requires a competent
approach. Dietary restrictions in pre-competition
weight loss should be limited to fats and sugars
only. Starvation and complete avoidance of water
intake is contraindicated. Reduction of food calo-
ries is possible by 25-30%, in rare cases up to 50%
of the usual consumption. The start of weight loss
should be determined in advance and planned at
least two weeks before the upcoming important
competitions [27].

Energy-intensive sports also include cyclic
sports such as cycling, short track, rowing (aca-
demic rowing, canoeing), swimming, speed ska-
ting (multiathlon), skiing (cross-country skiing,
biathlon, Nordic combined), track and field, mo-
dern pentathlon, triathlon. The load is performed
with high tension and significant intensity in all
of these disciplines. Accordingly, the ratio of the
main nutrients in endurance athletes is shifted in
favor of carbohydrates, which should cover the
high needs for physical activity, depending on the
stage of the training process and the amount of
load. The use of high-fat diets to provide energy
function is not justified, the fat content in the diet
of athletes should be about 25% of the total calo-
ric content of the diet. Protein content should not
exceed 1.2-1.6 g / kg of weight. The consumption
of sports drinks containing carbohydrates and
electrolytes is mandatory. Furthermore, it is more
preferable than drinking only water [28].

SPECIALTY FOODS, VITAMIN
AND MINERAL SUPPLEMENTS

The use of specialized food products has a num-
ber of advantages: a given chemical composition
(@ small volume contains an adequate amount of
balanced nutrients in an easily digestible form), in-
creased nutritional and biological value and/or di-
rected efficiency allow to compensate for high ener-
gy expenditures in a small volume. However, the list
of specialized products for child athletes approved
for use in the Russian Federation is extremely limi-
ted. Currently, there are no foreign-made products
that have an official certificate of state registration
[17]. There are very few domestic products of spe-
cialized nutrition, only two products are allowed for
use in child athletes from 6 years of age and 11 years
of age. Studies on the use of these products have
shown that a group of athletes receiving these spe-
cialized foods had normalized nutritional status and
body mass index, increased performance and func-
tional reserves of the body, which was manifested
by improved sports performance [29-31].
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The need for minerals and vitamins in children
engaged in sports is much higher, especially in po-
tassium, magnesium, calcium, phosphorus, iron,
vitamin A, E, D, which requires mandatory correc-
tion. Vitamins are almost do not synthesize inde-
pendently in the body. In this regard, it is necessary
to monitor their intake with food, and if necessary,
to address the issue of additional intake of mul-
tivitamin preparations or fortified foods. Lack of
vitamins in the diet negatively affects the general
state of metabolism and performance of young ath-
letes [32].

The recommendations of sports dietitians in
Australia (SDA) indicate the mandatory need for
correction of vitamin D, calcium and iron, while
the SDA position is that the nutrient requirements
should be met by the main products, rather than
supplements [33].

CURRENT TRENDS IN THE NUTRITION
OF YOUNG ATHLETES

The positions of foreign sports nutritionists
regarding the nutrition of child athletes (Canada,
America) are similar to the Russian recommen-
dations on the main directions. Attention is paid
to individual selection of vitamin and mineral
supplements and specialized food products. The
issues of nutritional correction of vegetarian ath-
letes with a risk of low intake of protein, fat and
micronutrients (iron, calcium, vitamin D, ribofla-
vin, zinc and vitamin B,,) are considered. Vegan
athletes have low levels of carnosine and creatine,
which also need correction. Such children need
the consultation of a sports dietitian. Domestic
guidelines do not accept a vegan diet in profes-
sional sports, especially in children. Despite the
availability of theoretical data, the results of prac-
tical research on the effect of vegan diet on ath-
letes' health and performance are needed [34, 35].

Works on the study of microbiome and its sig-
nificance on the functional capabilities of an ath-
lete have appeared, recommendations are given
on the individual use of probiotics and foods to
improve the intestinal microbiocenosis [34]. The
influence of the gut microbiome on the psycho-
logical state of a person and changes in its com-
position under the influence of physical activity is
considered. Emphasis is placed on the additional
intake of probiotic foods and fiber, which are usu-
ally limited in the diet of athletes [36-39]. These
studies were conducted on adult athletes. Ho-
wever, this direction is extremely important in pe-
diatric sports dietetics due to the high frequency
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of gastrointestinal disorders in children involved
in sports [40].

The position of the International Society of
Sports Nutrition (ISSN) on the use of the ergoge-
nic drug creatine has been updated. Studies show
that short-term and long-term supplements (up
to 30 g/day for 5 years) are safe and well tolerated
by adolescent athletes [41, 42].

ASSESSMENT OF THE DIET
IN CHILDREN INVOLVED IN SPORTS

Given the high importance of nutrition in main-
taining the health of athletes, studies have been
conducted to evaluate their diet. Nutritional qual-
ity was assessed among athletes engaged in cyclic
sports. The deficiency of energy value of the diet
of various degrees of severity was found in almost
half of the children, more often in the older age
group. Insufficient intake of protein, PUFAs, cal-
cium and excessive intake of saturated fatty acids
was noted. The following factors were identified
during the analysis of the causes of inadequate
nutrition: excessive intensity and frequency of
training, leading to non-compliance with the nec-
essary meal regime (in almost all children); selec-
tive appetite (food preferences — when a child
does not like certain foods) — in 67% of cases;
food allergy or intolerance — in 22% of children.
In assessing the nutrition of preschool children,
it was found that many children at this age do
not get enough fresh fruit, dairy products, cot-
tage cheese, cheese and legumes, which, in turn,
negatively affects their physical development.
At the same time, there is a lack of knowledge
about proper nutrition among both coaches and
parents [43, 44]. Nutritional imbalance and in-
consistency with physiological norms were also
observed in children engaged in the least energy-
consuming sport — chess. This is largely due to
the failure to fulfill daily nutritional norms — the
consumption of products in general is 12-13%
lower than the norm, which leads to insufficient
intake of protein, fat, minerals and vitamins [45].
Evaluation of macronutrients in the nutrition of
junior soccer players (11-17 years old) revealed
increased protein intake (1.8-2.0 g/kg per day),
asignificant decrease in carbohydrate intake and
a sufficient proportion of fat from the recommen-
ded values [46].

The studies on water balance in children en-
gaged in different sports were also conducted.
Bioimpedance analysis was used to determine
the total amount of water in the body, taking into
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account age and gender norms. A pronounced
decrease in water content was found in young
athletes engaged in hockey, martial arts, rhyth-
mic gymnastics, and tennis (boys), which indi-
cates noncompliance with the rules of the water
intake [47].

Organization of nutrition in sports schools is an
important aspect, revealing violations related to
a meal regime, an increase in the amount of car-
bohydrate products or the absence of a canteen
itself [48].

CONCLUSION

Thus, the nutrition of child athletes has sig-
nificant differences due to the need to provide
high requirements in nutrients, macro- and mi-
cronutrients and to compensate for energy ex-
penditure associated with active physical activity.
Adequate nutrition preserves health, optimizes
performance, ensures the safety of muscle mass,
prevents injury, promotes the recovery process
after active physical activity, and increases sports
results [49].

Knowledge of the basics of rational nutrition
is necessary not only for sports medicine doctors,
but also for pediatricians, teachers and coaches.
It is of interest to develop computer programs
to calculate the individual diet of each athlete.
Such a program was developed at the Institute
of Physiology of the Komi Scientific Center of the
Ural Branch of the Russian Academy of Sciences
(Russia), Syktyvkar (computer program “Sport:
Calculation and Analysis of Ration” for calcula-
tion of nutritional and energy value of individual
diets and further analysis of the obtained data).
With its help it is possible to independently de-
velop a diet with adequate nutritional and neces-
sary energy value [50]. The development of such
programs is a promising direction in the field of
sportsmen's nutrition.

Foreign authors also pay much attention to
research on the development of educational pro-
grams for athletes, parents and coaching staff,
with the search for forms and methods for effec-
tive planning of sports diet [51, 52].

Rational nutrition will improve sports perfor-
mance, recovery processes and adaptation to phy-
sical loads, will allow to achieve high results in sports
while preserving the health of young athletes.
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AOMOJIHUTENbHAA UHOOPMALNA

Bknag aBTOpoB. Bce aBTOpbl BHeCnn cyue-
CTBEHHbBIV BKNag B pa3paboTKy KOHUenuuu, npo-
BefleHNne uccnefoBaHUA U MOATOTOBKY CTaTby,
npounu n opobpunu GrUHaNbHY BEPCUIO Nepes
nybnukavyuen.

KoH}nuKT nHtepecoB. ABTOpbI fileKNapupyoT
OTCYTCTBUE ABHbIX Y MOTEHLMANbHbIX KOHPNNKTOB
WNHTEPEeCOoB, CBA3aHHbIX C NybnvKauuMen Hactos-
LLlen cTaTbu.

UcTtouHnK ¢puHaHCcMpoBaHMA. ABTOPbI 3aAB-
nAT 06 OTCYTCTBUN BHeLHero GrHaHCMpoBaHUA
npv NPoBeAEHUN NCCNeOBaAHUS.
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Abstract. Inflammation underlies the development of most diseases. In recent years, more and more attention
has been paid to curcumin, an active polyphenol found in turmeric root, which has numerous beneficial effects
on the human body, including anti-inflammatory, anti-carcinogenic and antioxidant properties. Curcumin
affects several cellular pathways and affects the composition of the gut microbiota. This review summarizes
current information on the prospects of using curcumin in the treatment of inflammatory diseases of the
digestive system.
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Pe3iome. BocnaneHue nexxut B 0OCHOBe pa3BUTUS OOMbLUMHCTBA 3aboneBaHuii. B nocneaHvie rogbl Bce 60sblue
BHUMaHUA YOENAETCA KYPKYMUHY — aKTVBHOMY MONMGEHOIY, COAepKaLLeMyCs B KOPHE KYPKYMbl, KOTOPbI 00-
NlaflaeT MHOTOUNCIEHHBIMI 6/1arOTBOPHbBIMY BO3AENCTBUSIMM Ha OPraHN3M YeNoBeKa, BKITloUas NMpoTBOBOCMNaNN-
TENbHOE, aHTUKAHLEPOreHHOEe M aHTUOKCUAAHTHOE CBONCTBA. KypKyMVH BO3AECTBYET Ha HECKOJIbKO KITETOUYHbIX
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INTRODUCTION

Inflammation is a complex pathophysiologic
process that is an adaptive response caused by
exposure to a pathogenic stimulus, infection, or
tissue damage to maintain the body's homeosta-
sis. A long-lasting inflammatory process may par-
ticipate in the pathogenesis of many chronic dis-
eases, such as inflammatory bowel disease (IBD),
obesity, diabetes mellitus, pancreatitis, cardiovas-
cular pathology, metabolic disorders, arthritis, and
others. The search for new effective compounds
with anti-inflammatory effect without causing
severe side effects from their use is an important
task of current clinical researches.

This article will review the anti-inflammatory
mechanisms of action of curcumin and the results
of modern clinical studies devoted to its use in the
therapy of diseases of the digestive system with
emphasis on its effect on the state of the gut mic-
robiome.

PHYSICAL AND CHEMICAL PROPERTIES
OF CURCUMIN

Curcumin is a natural polyphenol which be-
longs to the curcuminoid family (compounds de-
rived from Curcuma longa L.). Curcumin is known
as the “golden spice of India”. It has been used
as an important medicinal herbal ingredient for
thousands of years, and remains a popular dietary
spice in many cuisines around the world. Nowa-
days, curcumin, an orange-yellow crystalline pow-
der, is widely used in the food industry mainly as
a coloring agent (E100) in food and beverage pro-
duction.

Curcumin is considered to be one of the natu-
ral compounds with great potential in the treat-
ment of various inflammatory diseases. This poly-
phenol has a beneficial effect on the composition
of gut microbiota, antioxidant, antitumor and
anti-inflammatory properties [1].

Curcumin is safe to take, as confirmed in hu-
man clinical trials. The Joint FAO/WHO Expert
Committee on Food Additives (JECFA) and the
European Food Safety Authority (EFSA) have es-
tablished an acceptable daily intake for curcumin
at 0-3 mg/kg of weight [2].

Curcumin is a low molecular weight lipophilic
compound that is almost insoluble in aqueous
physiological media. Its molecules can accumu-
late in cell membranes and act as an antioxidant
by absorbing reactive oxygen species. The poly-
phenol remains fairly stable at low acidic gastric
pH. It is rapidly metabolized by reduction, sulfa-
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tion and glucuronidation in the liver, kidney and
intestinal mucosa with low intestinal absorption
after oral intake [3, 4]. Current evidence suggests
that despite low absorption, curcumin may have
beneficial health effects by maintaining high mu-
cosal concentrations, modulating intestinal bar-
rier function, and reducing high concentrations of
bacterial lipopolysaccharides (LPS) [5].

BIOLOGICAL EFFECTS
AND PHARMACOKINETICS OF CURCUMIN

For many years, limitations to the use of cur-
cumin as a drug have been its chemical instability
and poor systemic bioavailability with very low or
almost undetectable concentrations in blood and
extraintestinal tissues, as well as its rapid metabo-
lism and systemic elimination. Finding an effec-
tive method of curcumin delivery for its use as a
treatment for inflammatory diseases has been a
challenge for researchers [6].

The most common way to increase the low
pharmacokinetic profile of curcumin is its com-
bination with the natural alkaloid of black pep-
per — piperine (Piper nigrum), which is a strong
inhibitor of its glucuronidation process. Curcumin
dispersed with colloidal nanoparticles (prepara-
tion “Teracurmin”) showed high absorption capac-
ity in studies on healthy volunteers [7]. Another
example of improved bioavailability of curcumin
is its inclusion in a micellar system [8]. There are
also other combinations of curcumin: formula of
turmeric powder and turmeric essential oil, lipid-
curcumin formulations, combination of curcumin
with lecithin.

The pronounced anti-inflammatory properties
of curcumin, described for many years, have at-
tracted great interest of researchers in the context
of the treatment of diseases with a chronic inflam-
matory genesis. The transcription factor NF-kB is a
universal regulator of the expression of immune
response genes, apoptosis and the cell cycle. Dis-
ruption of NF-kB regulation causes the develop-
ment of inflammation and autoimmune diseases.
The anti-inflammatory effect of curcumin is main-
ly mediated by its ability to inhibit the intracellu-
lar NF-kB signaling pathway by blocking lkappaB
(IkB) kinase, which leads to the prevention of cyto-
kine-mediated phosphorylation and degradation
of IkB, which is an inhibitor of NF-kB [9].

Signal transducer and activator of transcrip-
tion (STAT) proteins are one of the molecular
pathways involved in various biological processes
such as cell proliferation and apoptosis. Curcumin
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is able to increase the levels of anti-inflammatory
cytokines and reduce inflammatory disease activ-
ity by inhibiting the expression of the JAK/STAT
signaling pathway. In addition, studies suggest
that this mechanism of curcumin is involved in
reducing cancer cell migration and invasion [10].

Curcumin reduced the levels of pro-inflamma-
tory mediators such as IL-1, IL-1pB, IL-6, IL-8, IL-17,
IL-27, TNFaq, inducible nitric oxide synthase (iNOS)
in inflammatory cell and animal studies. Curcumin
has also been reported to inhibit the activity of
proinflammatory proteins (activator protein-1,
mitogen-activated protein kinases, peroxisome
proliferator-activated receptor gamma (PPAR-y),
[B-catenin) [11].

The NOD-like receptor protein 3 (NLRP3) in-
flammasome is a protein complex that regulates
innate immune responses through the activation
of caspase-1 and the expression of inflammatory
cytokines. Curcumin can directly restrain NLRP3
inflammasome assembly or inhibit its activation,
which may be one of the mechanisms for its appli-
cation in the therapy of inflammatory diseases [9].

Curcumin has a regulatory effect on immune
cells such as dendritic cells, T helper 17 (Th17),
and regulatory T lymphocytes (Treg). Th17 are
important pro-inflammatory cells that synthesize
pro-inflammatory IL-17, IL-22, and IL-23. In turn,
Treg have an inhibitory effect on the develop-
ment of the inflammatory response. Alterations
in the number and function of Th17 and Treg can
induce an abnormal immune response leading
to inflammation. Maintaining Th17/Treg balance
helps to maintain immune homeostasis and treat
inflammatory diseases. Curcumin has been found
to inhibit Th17 differentiation and regulate the
restoration of Th17/Treg balance [12].

Accumulation of reactive oxygen species in
tissues leads to the development of oxidative
stress, which increases inflammation by activating
inflammation-related transcription factors. Cur-
cumin reduces the production of reactive oxygen
species due to its effect on nicotinamidadenine
dinucleotide phosphatoxidase (NADPH) and in-
creased activity of antioxidant systems [13].

CLINICAL APPLICATIONS OF CURCUMIN
Clinical studies investigating the efficacy of
curcumin in the treatment of inflammatory dis-
eases remain few to date.
M. Kato et al. used curcumin dispersed in col-
loidal nanoparticles to stimulate glucagon-like
peptide-1 (GLP-1) secretion, resulting in increased
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insulin synthesis and secretion and better glyce-
mic control in mice. This finding suggests a poten-
tial role for curcumin in the treatment of diabetes
mellitus. However, the use of native curcumin did
not lead to therapeutic results and did not im-
prove glucose tolerance in mice [14].

Oral intake of curcumin results in its high con-
centration in the gastrointestinal (Gl) tract, which
has aroused great interest of researchers to study
the effect of the polyphenol on the gut microbio-
ta and to determine its role in potential benefit
in the treatment of digestive system pathology
[4, 15].

Several studies have investigated the proper-
ties of curcumin with respect to regulatory effects
on the intestinal microbiome. Bacteria are actively
involved in the metabolism of curcumin, leading
to its biotransformation with the formation of
metabolites, exerting local and systemic effects
[38]. In turn, curcumin supplements stimulate the
growth of beneficial bacterial strains, improve in-
testinal barrier function and reduce the expres-
sion of proinflammatory mediators [5, 16].

A. Hassaninasab et al. identified microorgan-
isms with high metabolic activity against curcumin
(Escherichia coli strain) and capable of converting
it into dihydrocurcumin and tetrahydrocurcumin
due to the presence of NADPH-dependent en-
zyme (CurA) [17]. In turn, the results of a study by
S.D. Jazayeri et al. revealed that microorganisms
such as Bifidobacteria pseudocatenulaum, Ente-
rococcus faecalis, Bifidobacteria longum, Lactoba-
cillus acidophilus and Lactobacillus casei are also
capable of reducing the original curcumin com-
pound by more than 50% and thus can participate
in the metabolism of polyphenol [18].

L. Shen et al. in a study conducted in a mouse
model found statistically significant changes
(p <0.05) in the number of Prevotellaceae, Bacte-
rioidaceae and Rikenellaceae in the gut microbio-
me between individuals that received curcumin
supplementation as part of nutrient formulas and
mice from the control group that received a simi-
lar diet but without curcumin supplementation.
The abundance of Prevotellaceae decreased and
Bacterioidaceae and Rikenellaceae increased in
individuals receiving curcumin supplementation
relative to the control group [19].

W. Feng et al. in their study found that curcu-
min reduced fat deposition in the liver, improved
intestinal barrier integrity and alleviated systemic
endotoxemia in rats fed a high-fat diet. Curcumin
also dramatically altered the overall structure of
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the gut microbiota disrupted by the high-fat diet
toward an intestinal composition characteristic of
rats with reduced weight. The authors conclude
that curcumin administration partially reduces
the severity of hepatic steatosis through specific
effects on the phylotypes of gut microbiota asso-
ciated with its development [20].

Results of a randomized, double-blind, place-
bo-controlled trial published in 2021 showed that
8-week administration of curcumin extract was
associated with improvement in gastrointestinal
symptoms (abdominal pain, diarrhea, and consti-
pation) in adults. Patients also showed a greater
reduction in anxiety scores on the Depression
Anxiety and Stress Scale (DASS-21). At the same
time, curcumin supplementation had no signifi-
cant effect on the degree of microbial diversity
and the development of intestinal bacterial over-
growth syndrome [21].

The studied properties of curcumin with re-
spect to the correction of bacterial species in-
volved in the pathogenesis of inflammatory Gl
diseases may expand the understanding of the
therapeutic potential of this polyphenol.

In a study by S.T. Peterson et al. conducted with
30 healthy subjects evaluated changes in the gut
microbiota using 16S RNA sequencing after oral
administration of turmeric at a dose of 6000 mg/
day with piperine extract, curcumin at a dose of
6000 mg/day with piperine extract, or placebo ini-
tially, after 4 and 8 weeks. Both turmeric and cur-
cumin were found to alter the gut microbiota in
similar ways. Participants taking turmeric supple-
ments had a 7% increase in the number of micro-
bial species studied after treatment, while subjects
receiving curcumin had an average 69% increase
in the number of bacterial species studied. The
authors indicated that the response of the gut
microbiota to the conducted saplementation was
personalized. Subjects who responded to the con-
ducted therapy showed uniform increases in most
species of Clostridium spp., Bacteroides spp., Citro-
bacter spp., Cronobacter spp., Enterobacter spp.,
Enterococcus spp., Klebsiella spp., Parabacteroides
spp. and Pseudomonas spp. with decreases in the
relative abundance of a few species of Blautia spp.
and most species of Ruminococcus spp. [5].

Two independent studies investigated the
modulating effect of curcumin nanoparticle ad-
ministration on the colonic microbiota during
colitis [22, 23].

In one study, R.M. McFadden et al. evaluated
the efficacy of dietary supplementation with
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curcumin in a colitis-associated colorectal can-
cer mouse model. Curcumin supplementation
resulted in increased survival of individuals and
completely eliminated tumor burden. Against
the background of the observed diet, there was
an increase in bacterial diversity in the intesti-
nal microflora with an increase in the relative
abundance of Lactobacillales and a decrease in
Coriobacteriales. The authors concluded that the
favorable effect of curcumin on oncogenesis was
associated with the correction of the imbalance
of the gut microbiota [22].

Another study by M. Ohno et al. examined the
effect of curcumin nanoparticle supplementation
on colitis induced by dextran sodium sulfate (DSS)
in mice. Curcumin supplementation was found
to reduce the mRNA expression of inflamma-
tory mediators in the colonic mucosa and NF-kB
activation in colonic epithelial cells, increase the
abundance of butyrate-producing bacteria by in-
creasing its level in the feces [23], and modulate
the intestinal barrier function through the assem-
bly of tight contact proteins, activation of boca-
loid cells [24, 25].

Y.M. Chen et al. studied the effects of curcumin
extract nanoparticle supplementation (NCE-5x) on
gut microbiota, physical fatigue, and performance
in mice. The researchers found that supplemen-
tation with curcumin extract nanoparticles for 6
weeks changed the composition of the gut mi-
crobiota and led to reduced physical fatigue and
increased performance in mice. Animals receiving
curcumin extract showed a decrease in Bacte-
roidetes and an increase in Firmicutes. The authors
concluded that curcumin can affect the gut micro-
biome, increasing tolerance to exercise [26].

A large number of studies have shown that
changes in the gut microbiome are associated
with the development of various metabolic dis-
eases such as metabolic syndrome, obesity, diabe-
tes mellitus and non-alcoholic fatty liver disease
[27, 28]. The first study reporting the association
between curcumin intake and gut microbiome di-
versity in a menopausal rat model was published
in 2017. Its results showed that curcumin could
partially reverse changes in rat gut microbio-
ta biodiversity by altering the distribution of gut
microbiota due to ovariectomy-induced estrogen
deficiency. Curcumin administration increased
the number of Serratia, Shewanella, Pseudomonas,
Papillibacter and Exiguobacterium species and
decreased the number of Anaerotruncus and Heli-
cobacter pylori [29].

REVIEWS



ISSN 2221-2582

PERSPECTIVES OF THE USE
OF CURCUMIN IN THE TREATMENT
OF ULCERATIVE COLITIS

An interest in studying the efficacy of curcu-
min for the treatment of ulcerative colitis (UC) has
increased markedly since 2020, as evidenced by
the increasing number of published systematic
reviews. S. Chandan et al. reviewed and analyzed
seven clinical trials involving 380 patients with UC.
The authors concluded that combination therapy
based on mesalamine and curcumin almost 3-fold
increased the chances of clinical response in pa-
tients relative to the group receiving placebo
[30]. T. Zheng et al. in the analysis of the results
of six clinical trials involving 349 patients with UC
showed that therapy with mesalazine with cur-
cumin supplementation is safe and effective with
regard to the induction of clinical and endoscopic
remission of the disease [31]. M.R. Coelho et al. in
their systematic review analyzed six clinical trials
involving 372 patients with UC. They studied the
efficacy of curcumin supplementation for remis-
sion induction in patients with mild to moderate
disease activity. The studies showed good tole-
rability of curcumin supplementation in combi-
nation with standard therapies. In addition, five
out of six studies demonstrated good results as-
sociated with the achievement of clinical and/or
endoscopic remission [32]. R.A. Goulart et al. in
their meta-analysis studied four clinical trials in-
volving 238 patients with mild to moderate UC,
where they evaluated the efficacy of oral cur-
cumin administration in relation to the induction
of disease remission [33]. The authors concluded
that the addition of curcumin as an adjunct to
standard therapy for UC had a beneficial effect on
the development of clinical remission in patients.
A recent systematic review by J.Yin et al. evalu-
ated the efficacy and safety of curcumin therapy
in patients with UC and included six clinical trials
with a total of 385 patients. The authors reported
that curcumin supplementation in addition to
standard therapy for UC may be an effective stra-
tegy for achieving clinical remission of the disease
without causing the development of serious side
effects [34].

CONCLUSION

Nowadays, data on the anti-inflammatory
properties of curcumin are accumulating. Features
of its metabolism and its effect on the state of gut
microbiota allow us to consider the use of this
polyphenol as a promising tool in the treatment
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of chronic inflammatory diseases of the digestive
system. Further studies are needed to determine
the effective dosage of curcumin, its effect on in-
flammation and composition of gut microbiota in
patients with various gastrointestinal pathologies.

ADDITIONAL INFORMATION

Author contribution. Thereby, all authors
made a substantial contribution to the concep-
tion of the study, acquisition, analysis, interpre-
tation of data for the work, drafting and revising
the article, final approval of the version to be pub-
lished and agree to be accountable for all aspects
of the study.

Competing interests. The authors declare
that they have no competing interests.

Funding source. This study was not suppor-
ted by any external sources of funding.

OONOJIHUTEJIbBHAA UHOOPMALINA

Bknag aBTopoB. Bce aBTOpbl BHeCnn cyule-
CTBEHHbIV BKNag B pa3paboTKy KoHuenumu, npo-
BeJeHVe WCCIefOBaHUA M MOArOTOBKY CTaTbW,
npounu n opobpunu GrHaNbHY BepCuo nepes
nybnukaumen.

KoH}nuKT nHtepecoB. ABTOPbI AeKNapupyoT
OTCYTCTBUE ABHbIX M MOTEHLMNANbHbIX KOHGMKTOB
WNHTEPEeCOoB, CBA3aHHbIX C NybnvKaumen Hactos-
Len cTaTbu.

UcTouHukK ¢punHaHcmpoBaHuA. ABTOPbI 3asB-
nAT 06 OTCYTCTBMY BHelHero GrHaHCMpOoBaHMUA
npv NpoBeAeHnn NccneqoBaHuA.
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Abstract. Inflammatory bowel disease (IBD) includes ulcerative colitis (UC) and Crohn's disease (CD), which are
characterized by chronic inflammation in the gastrointestinal tract. The diseases have a multifactorial etiology,
including genetic predisposition, gut microbiota, environmental factors, diet, lifestyle, and socioeconomic status.
There is a steady increase in IBD throughout the world, especially in Scandinavia, North America, and Canada,
Israel. The contribution of diet to the development and treatment of IBD is enormous. In 2020, the European
Society for Enteral and Parenteral Nutrition (ESPEN) published recommendations on dietary management for IBD
and provided information on the impact of food on the risk of developing diseases. It has been shown that the
use of dairy products may have a predominantly protective effect in the etiology of CD and UC, although a clear
dose-response relationship has not been established; Gluten is capable of triggering innate and adaptive immune
responses responsible for intestinal inflammation. In addition, there are reports that point to celiac disease as a
potential risk factor for IBD. Evidence is presented that the microbiota and vitamin D play an important role in
stimulating and regulating the immune system. In turn, intestinal dysbiosis observed in patients with IBD may be
either a cause of local intestinal inflammation or potentially one of the factors leading to chronic inflammation in
IBD, as well as vitamin D deficiency.

Keywords: inflammatory bowel diseases, Crohn’s disease, ulcerative colitis, genetics, genotype, dairy products, gluten,
celiac disease, microbiota, vitamin D, vitamin D receptor
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Pe3iome. BocnanutenbHble 3a6oneBaHns KuweyHrKka (B3K) 06beanHAT S3BEHHbIN KOMUT 1 6051e3Hb KpoHa, Ko-
TOpble XapaKTepU3yTCs XPOHNYECKUM BOCMaIeHNEM B raCTPOVIHTECTUHANIbHOM TpakTe. 3aboneBaHnA MMeT
MHOFO}aAKTOPHYIO 3TVOJIOTIO, BKIlOYas FeHETMUECKYI0 NPeapacrnonoXeHHOCTb, MUKPOOMOTY KuLeYHUKa, dak-
TOPbI OKPYXKatoLLel cpefbl, ANETY, 06pa3 *KM3HM 1 COLMaNIbHO-3KOHOMUYECKIMI cTaTycC. Bo Bcem Mupe Habnoga-
€TCA HeYKIJIOHHbIN pocT B3K, ocobeHHo B cTpaHax CkaHavHaBun, CeBepHoli AMepuke, KaHage, V3paune. Bknag
AVeTbl B pa3BuTre 1 neveHme B3K orpomeH. B 2020 roay EBponeiickoe o611ecTBO NnapeHTepasibHOro 1 SHTepasib-
Horo nuTaHuA (ESPEN — European Society of Parenteral and Enteral Nutrition) ony6nukoBano pekomeHzaumm no
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AvieToTepanuv Npy AaHHOW NaToorMm 1 NPeACTaBuIo MHGOPMaLMIO O BANAHY efbl Ha PUCK Pa3BUTKA AaHHbIX
3aboneBaHuii. MoKa3aHo, YTO NCMONb30BAHNE MOMOYHBIX MPOAYKTOB MOXET UMETb NMPEUMYLLECTBEHHO 3aLLMT-
HbIi 3 deKT B 3TMoNorny Kak 6one3Hn KpoHa, Tak 1 A3BEHHOrO KonnTa. XOTA YETKOIN 3aBUCMMOCTY «[03a—peak-
LMA» He YCTaHOBJIEHO, FIOTEH CMOCOOEH 3amyCcKaTb BPOMAEHHDIN U afAanTUBHbIA UMMYHHbI OTBET, OTBETCTBEH-
HbIli 33 BOCMasieHne KULWEeYHKKa. Kpome 3Toro, MMetoTcsa coobLeHA, KOTOPbIE YKa3blBalOT Ha LieIMakuMio Kak Ha
noTeHumanbHbIV dakTop prcka B3K. MpeacTaBneHbl foKa3aTenbCTBa TOro, YTO MUKPOOUoTa 1 BUTamuH D nrpatot
Ba)KHY0 POJib B CTUMYNALMMN U PErYNALMN UMMYHHOI Cc1CTEMbI. B cBOKO oyepefb, ANCOMO03 KNLLIEYHMKA MOXKET
6bITb NGO NPUYMHOW NIOKANIbHOTO BOCMANeHNA KALWEYHMKA, TMOO OAHMM U3 MOTEHLMANbHbIX GaKTOPOB, NPYBO-
AKX K XPOHNYECKOMY BOCMAJIEHNIO, TaK e Kak 1 feduumnt ButammHa D.

KnioueBble cnoBa: 8ocnasumesibHble 3a60/1e8aHUS KUWeEYHUKA, 60ne3Hb KpoHd, A38eHHbIU KOUMm, 2eHemuKd,
2eHomun, MoJIOYHble NPOOYKMbI, 27IIOMeH, Ueuakus, Mukpobuoma, sumamuH D, peyenmop sumamu+a D

INTRODUCTION

Inflammatory bowel disease (IBD) unites two
main clinical entities: ulcerative colitis and Crohn's
disease, which are characterized by chronic inflam-
mation in the gastrointestinal tract [1]. The disea-
ses have a multifactorial etiology, including gene-
tic predisposition, gut microbiota, environmental
factors, diet, lifestyle and socioeconomic status.

In high-income countries, the epidemiology of
IBD is associated with modernization and Western
lifestyle (consumption of mostly refined foods rich
in saturated fats and low consumption of vegeta-
bles, fruits). The growth of morbidity in developing
countries is predetermined by rapid urbanization,
industrialization, increasing levels of anxiety, as
well as westernization of the population, dietary
changes (primarily, an active consumption of
gluten-containing products) [2]. In addition, the
“Western type of nutrition” is characterized by ex-
cessive consumption of animal protein, saturated
fats, salt, alcohol with a simultaneous decrease in
vegetables and fruits in the diet.

There are significant differences in the epide-
miology of IBD worldwide. They are maximally
frequent in Scandinavian countries, North Ame-
rica, Canada, Israel. Thus, the annual increase in
morbidity in Europe per 100,000 citizens is: for
ulcerative colitis — 5-20 cases, for Crohn's dis-
ease — 5-10 cases with a clear upward trend. The
diseases predominantly affect young people, with
an average age of 20-40 years, although they can
debut at any age. Currently, in some countries
there is a tendency to increase the prevalence of
ulcerative colitis in the older age group (the se-
cond peak of morbidity occurs after 60 years), and
Crohn's disease — in childhood. Men and women
have approximately the same morbidity [3].

In the Russian Federation, the incidence of IBD is
poorly studied. Large-scale epidemiologic studies
conducted in Russia indicate that the prevalence of

this pathology corresponds to the average figures
for Central Europe. Unfortunately, unlike most Eu-
ropean countries, in the Russian Federation, severe,
complicated forms of disease with a high percen-
tage of mortality predominate. Scientists consider
late diagnosis to be one of the reasons for this un-
favorable situation. On average, from the onset of
inflammatory process in the gastrointestinal tract
to diagnosis it takes from 2 to 6 years [4].

In addition, a number of comorbid pathologies
contribute to the negative course of diseases, as
patients often suffer from protein-energy defi-
ciency, sarcopenia and deficiency of essential mi-
cronutrients (vitamins, vitamin-like compounds,
micro- and macronutrients). This is due to the fact
that against the background of chronic inflamma-
tion, some patients are afraid to eat in order not to
cause an exacerbation and (or) not to intensify the
already existing symptoms of digestive discom-
fort. Other patients suffer from different variants
of food intolerance, also with the development
of dyspeptic and painful symptoms. For both the
former and the latter, it is significantly limit their
dietary intake of certain food groups.

In children, malnutrition leads to disorders of
puberty, connective tissue synthesis and growth
retardation. For example, growth retardation at
the diagnosis of Crohn's disease and ulcerative
colitis has been reported in 10-56% and 3-10% of
children, respectively [5].

Malnutrition can manifest as overweight, obe-
sity and even the development of sarcopenia in
obesity. According to a systematic review inclu-
ding 783 children with IBD, low body mass index
(BMI) (nutritional deficiencies of varying severity)
was observed in Crohn's disease in 22-24% of ca-
ses. In ulcerative colitis it was observed in 7-9%
of cases. BMI corresponding to overweight and
obesity was found in 10% and 20-30% of children,
respectively [6].
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Another very important aspect that aggravates
the course of IBD diseases and contributes to the
negative outcome is the imbalance in the consor-
tium of microorganisms with perverted immune
response [3].

Thus, unbalanced and insufficient nutrition
both in terms of basic nutrients and energy and
micronutrients alters the homeostasis of the or-
ganism and causes dysbiotic state, microelemen-
tosis, hypovitaminosis and inflammatory reac-
tions. All of this conditions have a negative impact
on the processes of DNA methylation, acetylation
and non-coding RNA (ncRNA), contributing to the
formation of IBD in genetically predisposed indi-
viduals [7].

GENETIC FACTORS IN THE FORMATION
OF INFLAMMATORY BOWEL DISEASE

Genome-wide association studies (GWAS) have
identified more than 240 genetic loci associated
with IBD in humans. The polygenic nature of inheri-
tance has been shown. HLA genes B40, DR3, DR5,
DQ2, DR1*3, CV4 play a certain role in this. The poly-
morphism Ala893 — multidrug resistance gene
(MDR1) and mutation of IBD5 and CARD15 (NOD2)
genes on chromosome 16 were revealed.

NOD2 protein takes part in the formation of
the epithelial protective barrier. Mutation of the
corresponding gene leads to a decrease in the
synthesis of defensins by Paneth cells and im-
paired intestinal protective function with pene-
tration of intestinal bacteria into the mucosal
cells and the formation of inflammation.

Mutations of the CARD15 (NOD2) gene are
more common in patients with Crohn's disease
and are associated with the development of ter-
minal ileitis complicated by stenosis. There are
data on the predominant role of the HLA B40
gene in the ontogenesis of the disease in elderly
people and HLA DR5 and CV4 genes in young pa-
tients [8].

The majority of IBD genetic associations were
obtained in a study of individuals of European
(EUR) origins. The sample of the East Asian po-
pulation (EAS) for determining genetic muta-
tions has a much smaller size [9].

A huge contribution to the study of the ge-
netic architecture associated with human IBD
belongs to a group of scientists headed by Z. Liu
(2023) who identified 16 new genetic loci in the
ancestors of the East Asian population (China,
Korea, and Japan) and determined the variance
(diversity of traits in the population) of 81 ge-
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netic loci in the ancestors of Asian and European
origin.

The identified phylogenetic variance was
mainly explained by higher minor allele fre-
quencies (MAFs) in Asians rather than equal
effect sizes [10]. In addition, researchers found
comparable factor inheritability based on single
nucleotide polymorphism among European and
Asian individuals of previous generations. It is
indicating that the magnitude of genetic con-
tribution to disease is almost identical in both
populations and that many IBD genetic loci are
identical except for some such as tumor necro-
sis factor 15 (TNF15), colony stimulating factor
2 receptor subunit beta(CSF-B 2R) and IL-23 re-
ceptors [11].

Because the variance explained by IBD loci
differs by great-grandparent (ancestral) territo-
ry, the ability to profile genes and predict risk for
Crohn's disease and ulcerative colitis in humans
also varies widely. Z. Liu et al. (2023) evaluated
this ability using polygenic risk score (PRS) and
observed that PRS trained in the EUR population
has lower accuracy in the EAS population. The
scientists believe that their discovery will allow
a better understanding of the genesis of IBD and
provide a personalized approach to the therapy
[10, 11].

EPIGENETIC FACTORS
IN THE ONTOGENESIS
OF INFLAMMATORY BOWEL DISEASE

Diet

In both children and adults with IBD, certain
dietary interventions have been shown to im-
prove clinical symptoms and reduce the inflam-
matory burden. However, it is not clear how food
and individual food components are involved
in the pathogenesis of intestinal damage in IBD.
Assessing the effects of diet on disease course is
complex because, regardless of the dietary pat-
tern adopted, each diet is based on the consump-
tion of many different food groups that influence
each other.

A study conducted in Ireland demonstrated
that IBD patients resorted to dietary restrictions
in the hope of preventing relapse in 85% of ca-
ses, including: avoiding fatty foods in 68%, spicy
foods in 64%, and raw vegetables or fruits in 58%.
In turn, eating a low-fiber food during relapse re-
duced the symptoms of the disease in 74% of pa-
tients [12].
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In other words, it should be assumed that
some components of a particular product have
a proinflammatory potential and can change
the vector of immune response towards muco-
sal inflammation, characteristic of IBD, and at
the same time distort the motor function of the
intestine. For example, restriction of foods with
high levels of dietary fiber in the diet is accom-
panied by a decrease in bacterial fermentation
and gas formation and contributes to digestive
comfort [13].

Although the exact mechanism of the effect of
“Western diet” on the body is unknown, the effect
of some nutrients on the genesis of IBD has been
well studied. For example, the effect of saturated
fat on toll-like receptors type 2 and 4 (TLR-2 and
TLR-4), which are located on immune cells in the
intestine and are responsible for signaling from
bacteria. Thus, consumption of fried foods with
an abundance of saturated fats induces TLR and
causes expansion of inflammation in the epithe-
lium of the digestive tube. In contrast, polyunsa-
turated fatty acids (PUFAs) reduce TLR expression
and have the opposite effect.

A number of amino acids found in the pro-
ducts, such as arginine and glutamine, stabilize
the intestinal barrier function and increase the
synthesis of mucin, which has a protective effect
against the intestinal mucosa.

Fatty and sweet foods disrupt the structure of
the gut microbiome, increasing intestinal perme-
ability and enhancing the systemic inflammatory
process. In turn, the use of prebiotic foods proli-
ferates the indigenous microbiota, which increa-
ses levels of short-chain fatty acids, particularly
butyrate (butyric acid), in the Gl tract. This acid
stabilizes the intestinal barrier by regulating the
permeability of the colonic mucosa, inhibits oxi-
dative stress, exerts anti-inflammatory effects and
carries out prevention of colorectal carcinogene-
sis [14]. At the same time, abnormal production of
butyrate by the microbiome is recognized as the
cause of higher expression of the non-functional
form of FOXP3, which is associated with an in-
creased risk of autoimmunity [15].

In 2020, the European Society of Parenteral
and Enteral Nutrition (ESPEN) published recom-
mendations on dietary therapy for IBD and pro-
vided information on the influence of food on the
risk of disease development:

« the threat is reduced with a diet rich in fruits and

vegetables, omega-3 fatty acids with restriction
of omega-6 fatty acids;
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« the risk of Crohn's disease, but not ulcerative co-
litis, is lower with a diet high in fruit and dietary
fiber (more than 22 g/day).

This paper also indicates that breastfeeding
should be prolonged to at least 6 months, as ran-
domized clinical trials and meta-analyses have
shown that this reduces the likelihood of IBD later
in life [16, 17].

The journal Gastroenterology (2020) published
an analysis of a large cohort of patients (166,903
women and 41,931 men) who were followed-up
prospectively for 25-30 years. For each patient,
an empirical dietary inflammatory pattern index
(EDIP) was determined from a nutritional ques-
tionnaire, which is calculated based on the effect
of each type of food on the concentration of in-
flammatory markers. According to the data ob-
tained from the questionnaires, it was found that
individuals who developed Crohn's disease were
more likely to use foods with a high inflammation
index in their diet. No such correlation was found
in patients with ulcerative colitis [18].

The construction and validation of the nutri-
tion model recorded a strong correlation between
the empirical inflammatory index and three in-
flammatory markers determined in blood plasma:
IL-6, C-reactive protein (CRP) and TNFaR2, as well
as adiponectin and the overall assessment of in-
flammatory markers [18, 19].

Thus, the current level of knowledge allows us
to consider that diet is not only a risk factor for
IBD because of its role in the induction of intes-
tinal dysbiosis and aberrant mucosal immune
response in genetically predisposed people, but
also a potential tool in the treatment of that dis-
ease [20, 21].

Dairy products

Both molecular and clinical studies demon-
strate that components of dairy products have an
inverse relationship with sluggish inflammation
and affect key cytokines such as tumor necrosis
factor alpha (TNFa) [22]. It has been observed
that saturated fats in milk induce inflammatory
processes through cytokine gene expression and
composition of lactic acid bacteria in the gut [23].
A recent study in mice demonstrated that milk tri-
glyceride consumption alters the composition of
bile acids and the microbial community with an
inversion of inflammation, i.e., the development
of colitis [24].

In an experimental study conducted under the
supervision of C. Garcia (2022) studied the role
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that milk polar lipids (MFGM) — phospholipids
(PLs) and sphingolipids (SLs) — have on colitis ac-
tivity induced by 1% dextran sulfate sodium solu-
tion, colonic transcriptome and gut microbiome.
It was found that saplementation of diets high in
milk polar lipids had a protective effect. Diets low
in milk polar lipids had a dual effect. During the
period of colitis exacerbation, polar lipids weaken
the disease activity. During the recovery period
they cause an increase in disease symptoms and
inflammation [25].

Thus, polar lipids in milk should be considered
as a nutritional matrix factor that can directly pro-
vide health benefits and influence the actions of
other dietary fats [25, 26].

A group of authors led by S. Talebi (2023) pre-
sented a meta-analysis on the association be-
tween different sources of dietary protein (gene-
ral and animal protein) and the incidence of IBD
in the population, which showed that higher con-
sumption of dairy products has a protective ef-
fect on the risk of IBD formation. Although the re-
searchers did not observe an association between
different sources of animal protein and disease
risk, a dose-effect analysis found that a 100 g daily
increase in meat in the diet was associated with
a 38% increase in IBD risk. Moreover, a positive
linear correlation was found between total meat
consumption and the likelihood of IBD (Pnonli-
nearity=0.522, Pdose-response=0.005) [27].

Several retrospective 'case-control" studies
have reported either no or a small inverse associa-
tion between dairy products and IBD risk [28, 29].

Recently, the GBD (Global Burden of Disease)
staff published data on the prevalence of IBD in
each country and noted that Switzerland, a count-
ry famous for cheese production and consump-
tion, has a low incidence of IBD, while the UK and
the USA, where the population eats relatively little
cheese, have a high incidence of the disease. Thus,
it has been shown that utilization of milk and/or
dairy products (cheese or yogurt) has a negative
correlation with the epidemiology of IBD at the
national level in Western countries [30].

A large European prospective cohort study in-
volving 401,326 participants noted a correlation
between the use of dairy products (milk, yogurt
and cheese) prior to diagnosis and the subse-
quent development of Crohn's disease and ulce-
rative colitis. When participants were recruited,
their dairy product absorption was determined
using validated food frequency questionnaires.
The results of this study demonstrate that milk
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consumption may have a predominantly protec-
tive effect in the etiology of these diseases, al-
though no clear dose-response relationship has
been established [31].

Somewhat differentinformationis presentedin
the work of K.Y. Tsai et al. (2023). The authors eva-
luated the effect of dairy products on the course
of ulcerative colitis in patients with pre-existing
disease and diagnosed for the first time disease.
The authors' conclusions suggest that restricting
the dairy diet first and then eliminating trigger
factors (medicinal herbs/Chinese tonic products,
nutritional supplements, psychological problems,
non-dietary factors, namely smoking cessation,
cosmetic products and stopping medications by
patients themselves in case of disease recurrence)
will help to improve disease control and reduce
the prescription of medications to patients with
ulcerative colitis in daily clinical practice [32].

In a multicenter cross-sectional study invol-
ving 12 gastroenterology centers from four coun-
tries, scientists needed to determine whether it
was really necessary to deprive patients with IBD
of dairy product consumption. The study included
872 patients with IBD, 1016 cases without it. In
all respondents in comparison, during 6 months,
symptoms from the digestive system after con-
sumption of dairy products were evaluated. Based
on the material obtained, the authors concluded
that there is no convincing data on the negative
effect of dairy products on the course of inflam-
mation in the intestine, and, accordingly, dairy
products should not be excluded from the diet of
IBD patients [33].

Gluten

Gluten is a protein composed of gliadins and
glutenins found in most cereals such as barley,
wheat and rye [34, 35]. In recent decades, an in-
creasing number of adverse reactions after gluten
consumption have been reported in the literature,
categorized as IgE-mediated wheat allergy, celiac
disease and non-celiac gluten sensitivity (NCGS)
[2, 35].

There is a growing number of studies proving
that gluten can trigger an innate and adaptive im-
mune reaction responsible for intestinal inflam-
mation. Together with other dietary elements,
gluten may contribute to the development of IBD,
functional gastrointestinal disorders (FGID) and
exacerbation of symptoms in these pathologies.
Although the exact role of gluten in the genesis of
these conditions remains unclear, at least 50 dif-
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ferent gliadin epitopes have been identified that
play immunomodulatory and cytotoxic roles, as
well as determine intestinal permeability through
reorganization of actin filaments and modified ex-
pression of connective complex proteins such as
zonulin [36]. Some of these epitopes stimulate a
pro-inflammatory innate immune response, while
others activate specific T cells. K. Ziegler et al.
(2019) that amylase and trypsin inhibitors found
in cereals containing gluten have the ability to
activate TLRs, thereby stimulating the release of
inflammatory cytokines and inducing a T-cell im-
mune response [37]. In addition, gliadin induces
an inflammatory response by synthesizing a va-
riety of pro-inflammatory cytokines (IL-6, IL-8,
IL-13 and INF-1, IL-23, IL-1B and TNFa) [36].

More than half of IBD patients believe that their
symptoms are aggravated by certain foods, par-
ticularly gluten containing foods [38]. Currently, a
gluten-free diet is not recommended for patients
with IBD. However, various sources discuss that
patients eliminate gluten from their diet to alle-
viate gastrointestinal symptoms, although there
is still no scientific evidence for this [39].

In the article by N. Morton et al. (2020) it is sta-
ted that 66% of patients showed improvement of
gastrointestinal symptoms, and 38% of patients
showed a decrease in the frequency and severity
of their exacerbations on a gluten-free diet [38].
The same conclusion was made 10 years earlier
by C.M. Triggs et al. (2010), although their work
focused on food intolerance. They noted that spe-
cific dietary changes in the majority of subjects
(>66%) reduced the number of exacerbations and
the severity of gastrointestinal symptoms. In par-
ticular, it was reported that gluten-free foods of-
ten contributed to symptom reduction and were
least associated with side effects [40].

C. Zallot (2013) offered 244 adults with IBD to
fill out a 14-item questionnaire. After its analysis he
noted that even if 9.5% of these patients believed
that gluten exclusion helps to improve symptoms
during exacerbations of the disease, only 1.6% ac-
tually decided to do so during its relapse [41].

A similar conclusion was made by a group of
authors after a questionnaire survey of 1254 IBD pa-
tients. They indicated that patients who followed a
gluten-free diet (4.7%) experienced no differences
in disease activity, complications, and frequency of
hospitalizations compared to patients who did not
follow a certain dietary regimen. In addition, the
authors noted a worsening of psychological well-
being in those who followed the diet [42].
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These controversial results emphasize the im-
portance of further research, as there is still insuf-
ficient evidence to recommend the elimination of
gluten from the diet of these patients, mainly be-
cause this protein is likely to be only one of many
factors involved in the clinical symptoms of IBD.

At the same time, gluten-free industrial pro-
ducts are saturated with salt, fat, and sugar. This
makes them more palatable to customers. This
composition has nutritional properties of low
quality and is associated with an increase in car-
diovascular disease. In addition, it can predispose
to inflammatory and functional gastrointestinal
diseases. Finally, the absence of gluten in the
diet may have a negative impact on the psycho-
logical well-being of these patients secondary to
the restrictive characteristics of the diet itself. Al-
though these data are intriguing, further research
is needed before any recommendation for gluten
avoidance can be made.

CELIAC DISEASE IS A RISK FACTOR FOR
INFLAMMATORY BOWEL DISEASE

Celiac disease, a chronicimmune-mediated en-
teropathy that develops as a consequence of glu-
ten consumption, shares with IBD a multifactorial
etiology resulting from a complex interaction bet-
ween genetic variability, environmental factors,
and dysregulation of the immune response [43].

A. Shah et al. (2019) pointed out celiac disease
as a potential risk factor for IBD and demonstrated
that IBD occurs more frequently in patients with
celiac disease compared to the general popula-
tion [44]. Children with co-morbidities (IBD and
celiac disease) have been found to have specific
phenotypic features with a higher risk of autoim-
mune diseases, colectomy and delayed puberty
compared to children with IBD only [45].

A study conducted by S. Yehuda et al. (2019)
showed that patients with IBD were more likely
to suffer from various autoimmune diseases com-
pared to patients without IBD [46]. In a retrospec-
tive analysis by M. Alkhayyat (2021) emphasized
the significant association between celiac disease
and IBD. It was noted that in ulcerative colitis the
risk of celiac disease formation is higher com-
pared to the occurrence of other autoimmune
diseases [33].

E. Aghamomadi et al. (2022) found a similar
pattern of expression of proinflammatory cyto-
kines in intestinal biopsy samples from both in-
dividuals with celiac disease and IBD. Thus, these
findings bring new perspectives in the search for
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common potential biomarkers for diagnosis and
common therapeutic targets for the treatment of
these diseases [47]. Although an earlier study in
adults with IBD (n=1711) was able to confirm his-
tologically and serologically the diagnosis of ce-
liac disease in only 0.5% of them [48].

MICROBIOME

The microbiota has been proven to play an im-
portant role in the stimulation and regulation of
the immune system [49]. Dysbacteriosis observed
in patients with IBD may be either the cause of lo-
calized intestinal damage or potentially one of the
factors leading to chronic inflammation.

The study of the gut microbiota has revealed
significant differences in healthy and IBD subjects.
In IBD, a less rich composition of commensals is
observed against the background of increased mu-
cose-associated microbiota. The structure of the
intestinal microcosm is characterized by a decrease
in the number of representatives of the phyla Bac-
teroidetes and Firmicutes, which have anti-inflam-
matory activity. It also shows an increase in the titer
of microorganisms of the phyla Enterobacteriaceae
(in particular, E. coli, and its invasive strains). Speci-
fic microbiota markers of IBD have even been iden-
tified, namely, the predominance of Enterobacteria,
Proteobacteria, adhesive E. coli and the deficiency
of Cl. coccoides, Faecalibacterium [50-52].

It has been noted that during IBD exacerba-
tion the concentration of Bifidobacterium spp.
and Lactobacillus spp. is suppressed compared
to remission periods. In addition, differences in
the composition of microbiota have been found
in IBD patients. Firstly, it was found between inf-
lammatory and non-inflammatory regions of the
intestine [53]. Secondly, it depended on the loca-
lization of the pathological process, for example,
in Crohn's disease with lesions of the colon and
ileum. Moreover, it has been found that in patients
with ulcerative colitis, one serotype of Escherichia
colidominates over the other fecal microbiota [54].

The combination of imbalance between the
commensal and aggressive microbiota, as well as
impaired epithelial permeability, leads to perver-
sion of the recognition of pathogen-associated
molecular structures by toll-like receptors (TLRs).
This is accompanied by pronounced endoto-
xemia, disinhibition of the early phase of inflam-
mation and formation of specific antibodies.

It has been suggested that the causes of dys-
biosis in IBD patients may be colonization of the
intestine by pathogenic microorganisms, failure
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of immunological tolerance to their own microor-
ganisms, or a combination of both [54].

Patients with ulcerative colitis more often have
induction of Th2-lymphocytes and NKT (natural
killer T cells) with high concentration of IL-4 and
IL-13 with insufficient suppressor function of re-
gulatory T cells (T-reg) and their cytokines (TGF-3
and IL-10), while patients with Crohn's disease
express Th1- and Th17-lymphocytes and increase
the level of IL-12, IL-17, IL-23 and gamma interfe-
ron (INF-y). It has been observed that an increase
in pro-inflammatory cytokines correlates with a
decrease in short-chain fatty acids [14].

Considering gluten as one of the triggering
factors in the genesis of IBD, it is necessary to
emphasize the microbiota. The microbiota of pa-
tients on a gluten-free diet has been found to be
more similar to the healthy gut microbiome com-
pared to the microbiota of gluten-consuming pa-
tients [55].

Lactobacillus spp. are recognized as the lea-
ding microbial species in the structure of a healthy
microbiota, as they break down gluten peptides,
thereby reducing their immunogenicity. The pro-
tective role of Lactobacillus spp. was confirmed by
the work of Herran et al. In this study, it was em-
phasized that this bacterium is directly involved in
the process of gluten digestion, thus inactivating
its immunomodulatory and cytotoxic effects on
intestinal cells [56].

It has been proposed to modulate the micro-
biota of IBD patients with probiotics to avoid di-
sease progression and/or reduce the intensity
of the active phase.

Several studies evaluating probiotics in IBD pa-
tients have shown encouraging results. For exam-
ple, the probiotic composition VSL#3, which con-
tains Lactobacillus casei, Lactobacillus plantarum,
Lactobacillus acidophilus, Lactobacillus debrueckii
sub. Bulgaricus, Bifidobacterium longum, Bifidobac-
terium breve, Bifidobacterium infantis and Strepto-
coccus salivarius sub. Thermophilus improved clini-
cal symptoms in patients suffering from ulcerative
colitis [57, 58].

Recent studies on inflammatory biomarkers
have shown that consumption of fermented dairy
products transforms the fecal microbiota and re-
duces markers of systemic inflammation [59-62].

The administration of fermented dairy pro-
ducts which contains Bifidobacteria infantis, Bifi-
dobacterium breve, Bifidobacterium bifidum and
Lactobacillus acidophilus provided clinical and
endoscopic improvement in patients with ulcera-
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tive colitis, as they had decreased plasma IL-6
concentrations compared to placebo. The effect
of probiotic fermented milk products approached
that of probiotics [63].

Additional prospective multicenter studies are
needed to draw a final conclusion about the effec-
tiveness of fermented dairy products in IBD.

THE ROLE OF VITAMIN D IN THE GENESIS
OF INFLAMMATORY BOWEL DISEASE

Epidemiologic studies indicate that vitamin D
deficiency (VDD) is widespread among patients
with IBD. For example, the diseases have been
found to be more common in countries of nor-
thern latitudes than in southern latitudes, which
is consistent with vitamin D deficiency among the
inhabitants of these regions [64].

It is well known that the production of this vi-
tamin in the subcutaneous fat layer depends on
exposure to UVB radiation through sunlight, and
in climate and geographical zones located above
the 60th meridian, the number of clear days is
limited, and the wavelength range of UVB radia-
tion does not provide the synthesis of vitamin D.

Due to its immunomodulatory properties, vi-
tamin D contributes to the adequate functioning
of the innate and adaptive immune response,
including anti-inflammatory effects, modulating
the activation, proliferation and differentiation
of T- and B-cells, maintaining the integrity of the
intestinal barrier and the composition of the gut
microbiota. In turn, vitamin D deficiency is asso-
ciated with increased susceptibility to immune-
mediated diseases, including IBD [65, 66]. Low
vitamin D range has been shown to correlate with
disease acuity, frequent hospitalization, clinical
and postoperative relapses, lack of response to
biologic drugs, and poor quality of life [67, 68].

An association between IBD and single nucleo-
tide polymorphisms (SNPs) associated with vita-
min D deficiency and vitamin D receptor (VDR)
has been identified [69-71].

However, in clinical studies that have demonst-
rated an association of low vitamin D concent-
rations with clinical relapse of IBD, current data
have failed to establish a conclusive genetic as-
sociation between the single nucleotide polymor-
phism of vitamin D deficiency and the vitamin D
receptor with IBD [72].

A meta-analysis of several studies evaluated
the interference of the VDR gene polymorphism,
which is mapped to a region of chromosome 12,
on the risk of ulcerative colitis and Crohn's disease.
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The vitamin D receptor serves as a cellular receptor
for calcitriol, which exerts a wide range of different
regulatory effects on the immune system [73].

Four allelic polymorphisms of the VDR gene
(rs731236, Taql; rs1544410, Bsml; rs2228570, Fokl;
rs17879735, Apal) were investigated. The study
finds that European carriers of rs731236 Tagql tt
have an increased likelihood of Crohn's disease,
while the presence of the Apal allele reduces this
risk in both Europeans and Asians. The presence
of the Fokl allele determines susceptibility to ul-
cerative colitis only in Asians [73].

A New Zealand study analyzed the role of serum
vitamin D levels inindividuals with a certain genotype
on the status of Crohn's disease. Researchers found
that the concentration of vitamin D in serum is sig-
nificantly lower in this disease compared to healthy
individuals. The presence of the allele rs7371236-A
(VDR) or rs732594-A (SCUBE3) in Crohn's disease had a
clear correlation with vitamin D supply [74].

Low levels of vitamin D receptor are coordi-
nated not only with chronic inflammation but
also with reduced expression of the ATGI6L1
gene, which is required for autophagy and main-
tenance of intesti-nal homeostasis. In addition,
the ATG16L1 gene also accounts for the innate
and adaptive response through the expression
of dendritic cells (DCs), T- and B-lymphocytes.
Recently, the vitamin D receptor has been shown
to requlate ATG16L1 gene transcription [75]. Mo-
reover, the vitamin D-VDR complex plays a crucial
role in maintaining the integrity of the intestinal
barrier by inducing transcription of the gene en-
coding the enzyme proteintyrosine phosphatase
N2 (PTPN2), which suppresses the expression of
claudin-2 (a protein that increases intestinal per-
meability). This mechanism helps to prevent in-
tes-tinal inflammation [76, 77].

Antimicrobial peptides such as cathelicidin and
defensins also provide protection to the intestinal
barrier. Vitamin D increases cathelicidin synthesis
in macrophages by interacting with receptors lo-
cated in the promoter region of the gene respon-
sible for the synthesis of this protein. Vitamin D de-
ficiency is associated with inhibition of cathelicidin
expression and, consequently, with increased de-
velopment of the inflammatory process [78].

CARD15/NOD2, the major IBD-related gene, is
structurally similar to innate immunity proteins.
The CARD15/NOD2 gene is predominantly localized
in monocytes, macrophages and dendritic cells,
but can be expressed in enterocytes after activa-
tion by inflammatory cytokines (TNFa or IFN-y) [78].
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Vitamin D stimulates the expression of the
CARD15/NOD2 gene and the protein of the same
name in epithelial and monocytic cells. This trig-
gers the NF-kB pathway and enhances the antimic-
robial defense of B2-defensin and cathelicidin in
the presence of muramyl peptide. However, this
effect is only observed in individuals with func-
tional NOD2 protein, as Crohn's disease patients
homozygous for non-functional NOD2 variants
do not show this response. A significant number
of mutations associated with Crohn's disease are
characterized by reduced NF-kB activation when
exposed to muramyl dipeptide. This observation
implies that impaired anti-inflammation involving
CARD15/NOD2 may play a role in the pathogene-
sis of Crohn's disease or some other inflammatory
disease, as the vitamin D deficiency [78].

Vitamin D is able to inhibit the IL-23 receptor
pathway in innate lymphoid cells (ILC- 3), which
are tissue-resident lymphocytes that functionally
resemble T helper cells 17/22 in the adaptive sys-
tem [79].

Circulating B cells can regulate the immune re-
sponse by producing vitamin D through an auto-
crine mechanism, thus preventing the cascade of
inflammatory reactions [80].

CONCLUSION

IBD is steadily increasing worldwide. An im-
portant role in the emergence of IBD belongs to
epigenetic processes, which, in the presence of
genetic predisposition, realize the effect of pro-
voking (trigger) factors, namely, through the re-
structuring of the immune response form the in-
flammatory phenotype.

It is now proven that the widespread western-
ization of eating behavior leads to a significant
transformation of the gut microbiome, affecting
the activity of immunomodulatory genes such as
TGFB, TGFBR, CTLA4, FOXP3, contributing to the
formation of a pro-inflammatory phenotype and a
wider spread of chronic inflammatory and autoim-
mune diseases. Vitamin D deficiency can alter DNA
methylation processes associated with genes re-
gulating metabolic and immune functions. These
disorders affect transcriptional activity and gene
expression levels, determining the risk of IBD de-
velopment and its course.

Thus, prevention of IBD in the presence of ge-
netic predisposition should be aimed at a healthy
lifestyle, adequate nutrition, preservation of the
microbiome with constant monitoring of the im-
mune status.
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OONOJIHUTEJIbHAA UHOOPMALINA

Bknapg aBTopoB. Bce aBTOpbl BHeCnn cylie-
CTBEHHbI BKNag B pa3paboTKy KoHuenuuu, npo-
BeAeHMe unccnefoBaHMA U MNOArOTOBKY CTaTbW,
npounu n opobpunn GrHaNbHYK Bepcuio nepeq
nyénukaumen.

KoH$nuKT nHTepecos. ABTOpbl AeKNapupyoT
OTCYTCTBUE ABHbIX M MOTEHLMNANbHbIX KOHGNMKTOB
NHTEPeCOB, CBA3AHHbIX C Ny6nuKauuen HacTos-
Lien cTaTbu.

UcTouHuK PuHaHcmpoBaHusA. ABTOPbI 3asB-
nAT 06 OTCYTCTBMY BHeLWHero GrHaHCMpPoBaHNA
npw NPoBeAEHNN NCCNeOBaHUA.
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Abstract. In 1932, Burrill Bernard Kron, Leon Ginsberg and Gordon Oppenheimer published an article entitled
“Regional lleitis:Pathological and Clinical Essence”, in which they first described terminal ileitis, later named
B. Kron. Crohn'’s disease (CD) is a recurrent systemic inflammatory disease affecting the gastrointestinal tract
with extraintestinal manifestations and systemic immunological disorders. It can be localized in all parts of the
gastrointestinal tract and is characterized by a variety of intestinal and extraintestinal manifestations, which
depend on the depth, length of the affected organ and the characteristics of immune (systemic) complications.
Upper gastrointestinal tract lesions in this disease are an understudied area. Routine screening showed a higher
prevalence of the described pathology among children compared to adults. Upper gastrointestinal involvementin
Crohn'’s disease is an understudied area. Routine screening showed a higher prevalence of this pathology among
children compared to adults. In most patients, damage to the upper gastrointestinal tract remains asymptomatic,
but pathological changes in the mucous membrane, diagnosed by morphological examination, are possible. In
routine practice, endoscopic examination is recommended for patients with pre-existing lesion symptoms. This
literature review considers morphological changes in the upper gastrointestinal tract in Crohn’s disease, which
are a consequence of both the underlying disease and the side effects of drugs used in the treatment of this
pathology.

Keywords: inflammation, morphology, Crohn’s disease
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Pestome. B 1932 r. beppunn bepHapg KpoH, JleoH TmH36epr u FfopgoH OnneHreriMep onyobinKoBany CTaTblo
«PernoHanbHbIN N1enT: NaToNOrMyecKasn n KINMHNYeCKas CyLLIHOCTbY, B KOTOPOW BepBble ONvcanv TEPMUHANbHbIN
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N CUCTEMHBIMU UMMYHOIOTNYECKUMU HapyweHuAamn. MoxeT N10Kann3oBaTbCA BO BCeX OTAenax »enyaoyHo-
KMILUEYHOrO TpaKTa U XapaKTepu3yeTcs Pa3HOOOPA3HbIMU KUILEYHBbIMU U BHEKULIEYHbIMU MPOABIEHNUAMY,
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KOTOPbIE 3aBUCAT OT MYOUHbI, MPOTA>KEHHOCTN MOPAXXEHHOI0 OpraHa Y 0COOEHHOCTEN UMMYHHbIX (CUCTEMHbIX)
OCNIOXKHEHWI. [oparkeHne BepxHMx oTaenoB XKKT npu JaHHOM 3a6oneBaHNy NPEACTABASAET COOOMN HeJOCTAaTOYHO
N3y4YeHHYI0 06/1acTb. PYTUHHBIV CKPMHUHT MOKa3as 6oJiee BbICOKYIO PacipOCTPAaHEHHOCTb OMMCbIBAEMON NMaTo-
NIOTUN Cpean AeTel Mo CPaBHEHMIO C B3POCIbIMU. Y 6OJIbLUMHCTBA MALMEHTOB NMOpaXkeHne BEPXHUX oTaenos XKKT
0OCTaeTcsl 6eCCMMMNTOMHbIM, O4HAKO BO3MOXHbI MaTONOrMyeckrie U3MeHeHUA CIN3UCTOM 0BO0NOYKN, ANArHOCTU-
pyemble npu MopdONormMyeckomM NccnefoBaHnn. B pyTMHHOM NPaKTMKe SHAOCKONUYECKOE UCCIeoBaHNE PEKO-
MeHAYeTCA MaLMEHTAM C YXKe UMeLIMUCA CUMATOMaMK NopakeHus. B ;laHHOM nuTepaTtypHoM 0630pe paccmo-
TpeHbl Mopdonornyeckrie n3meHeHms B BepxHux otaenax KKT npu 6onesHun KpoHa, aBnsaiowmecsa cieactBuemM
Kak OCHOBHOTIO 3a60JieBaHUs, TaK 1 MOOOYHOrO AeNCTBUSA JIEKAPCTBEHHbIX NMPEenapaToB, UCMOJIb3YeMbIX NMPU fe-

YeHUnn ,ElaHHOVI natoJsiornn.

KnioueBble cnoBa: socnasieHue, Mopghonoaus, 6onesHb KpoHa

INTRODUCTION

Crohn's disease (CD) along with ulcerative
colitis is one of the predominant clinical enti-
ties in the structure of inflammatory bowel di-
sease. At present, CD continues to be considered
a chronic disease resulting from a complex in-
terplay of environmental, microbial and genetic
factors, despite ongoing research on the etiology
and pathogenesis of CD and the progress made
in understanding the mechanisms of disease de-
velopment. Any part of the gastrointestinal (Gl)
tract can be affected in CD, but the process is
usually associated with involvement of the ter-
minal ileum or colon. Cases of CD with isolated
or combined involvement of the upper Gl tract
(esophagus, stomach, and duodenum) are rare
and the least studied variants of the disease. This
literature review considers upper Gl lesions in
this pathology.

MORPHOLOGIC CHANGES
IN THE ORAL MUCOSA

Oral manifestations of Crohn's disease are both
a consequence of primary exposure to the di-
sease, a symptom of a disease of another etiology,
or a secondary reaction to drug treatment. The
appearance of morphologic changes may also be
associated with a secondary manifestation of the
intestinal form of Crohn's disease. The results of
the study of clinical and morphological features
of CD accompanied by oral lesions showed that
33 (38.4%) patients had oral cavity changes, in
particular chronic recurrent aphthous stomatitis
in 9 (10.46%) patients. In 19 (22.1%) patients, oral
symptoms appeared earlier than intestinal mani-
festations, which is confirmed by the results of his-
tologic examination of the oral mucosa, namely
the presence of granulomatous inflammation [1].

Specific mucosal lesions include granuloma-
tous changes that have been noted on histopa-

thologic examination. Although less common
than nonspecific lesions, they may occur si-
multaneously with or even before intestinal
symptoms. The oral mucosa is hyperplastic, re-
sembling cobblestone, on which nodular granu-
lomatous swelling is noted. Compacted polypo-
sis fringed lesions of the vestibule and retromolar
region are typical. On the mucous membrane of
the lips and cheeks, as well as in the retromolar
areas are most often found plaques and deep ul-
cerations of the mucosa with hyperplastic edges,
flabby or dense on palpation. The gingiva and al-
veolar mucosa are swollen, and become granular
and hyperplastic with or without ulceration [2].
Swelling of the face, one or both lips and cheek
mucosa may also be noted. This condition is un-
pleasant for patients because it can lead to facial
deformity [1]. Granulomatous inflammation can
be identified histologically in such lesions. The
lips are most commonly affected and are usually
painless and solid on palpation. Many patients
with swollen lips also have painful vertical fis-
sures in which many microorganisms may be iso-
lated [3].

Non-specific oral lesions in CD include aph-
thous ulcers, orofacial symptoms predominantly
characteristic of young patients, granulomatous
cheilitis, and vegetative pyostomatitis [4]. Aph-
thous ulcers are the most common type of oral
lesions, occurring in 20-30% of adult CD pa-
tients [2]. The characteristic site of oral lesions is
the lips, followed by the mucosa of the cheeks,
gums, vestibular and retromolar regions [5]. This
phenomenon is a focal inflammation of the oral
mucosa in which round ulcers (aphthae or ero-
sions) form. Aphthae are covered with gray or
yellowish plaque and cause pain and discomfort.
Aphthae with an atypical course are almost indis-
tinguishable from normal aphthae before biopsy.
Biopsy material is taken from the upper Gl tract
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in the presence of clinical signs of the disease,
but repeated biopsies in this area are not taken
in the absence of clinical and macroscopic mani-
festations of the pathologic process [6]. It is worth
noting that the frequency of aphthous ulcers in
inflammatory bowel disease (IBD) is the same as
in any other pathology in which they may occur.
However, aphthous ulcers occurring in IBD are
characterized by a persistent recurrent course [7].
Clinically, the ulcers are small, painful, but benign
with a limited erythematous aureola. They may
also be part of recurrent aphthous stomatitis or
they may be isolated masses [8].

In addition to morphologic changes in the
oral cavity, the immunologic profile of cells also
changes. According to the results of the study by
G.M. Damen et al. the oral cavity cells of CD pa-
tients were more immunologically active. Thus,
buccal epithelial cells showed increased produc-
tion of CXCL-8, CXCL-9 and CXCL-10. Lipopoly-
saccharide-stimulated dendritic cells originating
from monocytes produced CXCL-8 [9, 10].

ESOPHAGEAL
MORPHOLOGICAL CHANGES

Currently, the likelihood of esophageal in-
volvement in Crohn's disease is considered
unlikely. The prevalence of esophageal CD in
adults, according to different data, varies from
1.2 to 1.8% and from 3.3 to 6.8%. In children the
incidence ranges from 25.8 to 41.5% and from
7.6 to 17.6% [11]. However, histologic evidence
of esophageal involvement was found in 54% of
pediatric patients with CD: 11% were in associa-
tion with esophagitis, 33% were in association
with chronic inflammation, and 4% were in as-
sociation with reflux esophagitis, according to
S.P. Castellaneta et al. [12].

The diagnosis of the Crohn's disease of the
esophagus is difficult to make, as the histologic
features of this disease are usually nonspecific
and it may present as erosive-ulcerative esopha-
gitis, esophageal stricture or esophageal fistula,
which occur in a number of other pathologies.
According to K.M. De Felice et al. the most com-
mon sites of esophageal involvement were
mid (29%), distal (29%), diffuse esophagitis also
occurred in 21% of cases. At the time of endos-
copic examination, superficial ulceration (58%),
erythema and/or erosions (50%), deep ulce-
ration (13%) and pseudopolyps (4%) were the
most common findings on the background of
hyperemia of the esophageal mucosa. Accor-
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ding to De Felice et al. study, the most common
localizations of esophageal lesions are middle
and distal esophageal lesions — 29%, mid-distal
lesions — 17%, diffuse lesions — 21%, proximal
lesions — 4% [11].

The most common esophageal lesion in
Crohn's disease is lymphocytic esophagitis.
Lymphocytic esophagitis (LE) is histologically
characterized by marked esophageal lympho-
cytosis with the absence or presence of only
rare intraepithelial granulocytes. At the initial
stage of the disease, macrophage and lym-
phoid infiltration is found only in the submu-
cosal layer, then the pathologic process covers
all layers of the digestive tube, incomplete or
sarcoid-like granulomas may be found. At the
next stage, ulcers occur, extending deep into
the serosa until the formation of fistulas. Ac-
cording to a study by Don R. Ebach, the histo-
logic diagnosis of LE is associated with pedi-
atric CD and was found in 28% of CD patients.
Esophagitis with granulomas was observed
in 10% of CD patients studied [13]. Upon his-
tologic examination, “wavy cells,” which are
dense intraepithelial lymphocytes, nonspecific
for CD, characteristic of both celiac disease and
reflux esophagitis, may also be found. The de-
velopment of eosinophilic esophagitis is pos-
sible. It can be distinguished from esophagitis
associated with Crohn's disease only by the
pathologic Th1-type reaction typical of CD, in
contrast to the Th2-type reaction in eosinophi-
lic esophagitis [14].

MORPHOLOGIC CHANGES
IN THE MUCOSA OF THE STOMACH
AND THE DUODENUM

Gastric and duodenal involvement in CD is
rarely clinically evident, but endoscopic exami-
nation of the upper Gl tract is useful in the pres-
ence of distal involvement. Gastroduodenal le-
sions may present symptoms that imitate peptic
ulcer disease, such as pain in the epigastric region,
nausea/vomiting and abdominal bloating, and
subfebrile body temperature. In pediatric prac-
tice, gastritis or duodenitis in CD is often asymp-
tomatic and is usually diagnosed during routine
endoscopy. It may manifest as mucosal hype-
remia (erythematous gastroduodenitis), erosions
or ulcers, fistula formation, stricture, or a combi-
nation of these.

The most common clinical picture is perma-
nent involvement of the antral, gatekeeper and
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proximal duodenum, affecting up to 60% of pa-
tients with duodenal CD [15]. Men and women
are equally affected, with a ratio of 1.2:1. Granu-
lomas are found both in abnormal macroscopic
structure of the gastric and duodenal mucosa and
in its normal structure. Focal acute (neutrophilic)
and chronic (lymphocytic) inflammation is often
observed [16]. The gastroduodenal mucosa often
has focal subepithelial infiltration of macrophages
throughout the intrinsic lamina of the mucosa.
K. Yao et al. found that in duodenum and stomach,
the incidence of macrophage aggregates throug-
hout the intrinsic mucosal lamina was higher than
in granulomatous lesions. No macrophage aggre-
gates or granulomas were found in patients with
ulcerative colitis. Macrophage infiltration of the
intrinsic lamina of the gastroduodenal mucosa
was observed in patients with diagnosed Crohn's
disease. Researchers suggest that subepithelial ac-
cumulations of lamina propria macrophages in the
absence of signs of inflammation may be one of
the minute histologic changes leading to mucosal
damage characteristic of CD [17]. The presence of
granulomas, superficial intraepithelial accumula-
tions of neutrophils, and infiltration of the intrinsic
lamina propria by neutrophilic granulocytes were
more frequently observed in H. pylori negative pa-
tients [18].

CONCLUSION

Anincrease in the number of people suffering
from inflammatory bowel diseases is registered
worldwide according to epidemiologic studies.
In recent years, there are more and more pub-
lications concerning the state of the upper Gl
tract in these diseases. Unfortunately, the symp-
tomatology at the initial stages of pathology
is currently insufficiently studied. There are no
views on the evaluation of the place of the le-
sion in the general picture of the disease, as well
as whether it is a complication or refers to the
individual course of the disease and does not af-
fect the severity. Further study of this problem
will make it possible to diagnose the lesion at
early stages, which will significantly improve the
prognosis in therapy.
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AONOJIHUTEJIbBHAA UHOOPMALIUA

Bknag aBTOpOB. BCce aBTOpbI BHECAM cCylle-
CTBEHHbIV BKNag B pa3paboTKy KoHUenumu, npo-
BefleHVe WNCCNefoBaHMA WM MNOArOTOBKY CTaTbW,
npounu n ogobpunn GrHanbHyl Bepcuio nepeq
nybnmkaumen.

KoH$nuKT nHTepecoB. ABTOpbl fieKnapupyoT
OTCYTCTBUE ABHbIX Y MOTEHLUMaNbHbIX KOHGNNKTOB
WHTEpPeCOoB, CBA3aHHbIX C Nybnukaumen Hactos-
Len ctatbu.

UcTouHuk ¢puHaHcmpoBaHuA. ABTOPbI 3asB-
nAT 06 OTCYTCTBUM BHelHero GrHaHCUpoBaHuWA
npv NpoBeAeHNN NCCIIefOBaHNA.
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Abstract. The review describes the symptoms of bone damage in diseases of the stomach and duodenum:
scoliosis, poor posture, joint diseases, discrepancy between the bone age and the passport age, decreased linear
growth rates and recurrent caries. The causes of bone mineral density disorders in chronic gastroduodenitis
(CGD) are discussed: prolonged deficiency of micronutrients and protein due to malabsorption, significant
deficiency of vitamin D and calcium. The risk factors for the development of mineral dencity in adolescents with
CG and CGD, the features of bone metabolism in patients with CG that differ from those in healthy individuals, the
effect of Helicobacter pylori (HP) infection on bone tissue condition and the role of vitamin D in the development
of H. pylori infection are given. The review shows that currently there are insufficient data characterizing the
relationship between the features of the clinical and morphological picture of chronic diseases of the upper
digestive tract and Helicobacter pylori infection with the processes of osteosynthesis and remodeling of bone
tissue and vitamin D. Further research is needed to develop treatment strategies for Helicobacter pylori infection,
gastric neoplasia and gastric cancer.
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Pe3iome. B 0630pe onvcaHbl CMMNTOMbI MOPa)KeHNA KOCTHOM CUCTEMbI MPY 3aboneBaHUAX XenyaKka 1 ABeHaaLa-
TUNEPCTHOW KULLKMN: CKONMO3, HapyLLEHMe OCaHKK, 3a60NieBaHNA CyCTaBOB, HECOOTBETCTBMIE KOCTHOIO BO3pacTa
NMacnopTHOMY, CHUXKEHME MOoKa3aTenell TMHENHOro pocTa Tena 1 peunamerpyowmnn kapvec. ObcyxgatTca npu-
YVHbI HAapYLIEHWA MYHEPanbHOM NIOTHOCTN KOCTHOW TKaHW NPU XPOHUYeCKOM ractpogyogferute (XI): npogon-
XKUTENbHBIN AedULUT MUKPOHYTPUEHTOB 1 6enKa BCieAcTBrE Manbabcopbumm, 3Hauumbln aeduumt ButammHa D
1 Kanbuus. NMpreogaaTca ¢pakTopbl pUcka Pa3BUTUA HapPYLLEHUA MUHEPANbHOM MIOTHOCTU KOCTU Y NOAPOCTKOB C
XTI n XI'[l, ocobeHHOCTM KOCTHOro MeTabonmnama y 6onbHbIx ¢ XI, oTnnyatowmeca ot nokasaTesiel 3[0POoBbIX L,
BAUAHME UHPULMPOBAHHOCTU MNIOPUYECKUM XeNTnKobakTepom (HP) Ha cocToAHME KOCTHOW TKaHW 1 OMMUCbIBa-
eTcA ponb BuTaMuHa D B pa3Butum nHpekuumn H. pylori. B 0630pe nokasaHo, UTO B HacTosllee Bpemsa AaHHbIX,
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KOTOpbIe XapaKTepU3yoT B3aIMOCBA3b 0COBEHHOCTEN KIMHUKO-MOP)ONOrMUYeCcKOn KapThHbI XPOHUYECKUX 3a-
605eBaHNIi BEPXHVIX OTAENIOB MULLEBAPEHUA 1 XENMKOOAKTEPMO3a C NPOLeCCaMyi OCTEOCHTE3A 11 PEMOAENNPO-
BaHMA KOCTHOW TKaHW 1 BUTamunHa D, HegoctaTouHo. Heob6xoanMbl fanbHelme ncciefoBaHnsa ans otTpaboTkm
CTpaTerunii neYeHns XenmnmkobaKkTeprosa, XenyaoUHbiX HEOMA3MIA 1 paKa »KemyakKa.

KnioueBble cnoBa: KocmHbili Memabosusm, sumamuH D, kanbyuti, MUHepanbHAs NJIOMHOCMb Kocmel, XpOHUYe-

cKuli 2acmpum, xesiuKko6akmepuo3

In the works of the last decades it has been
noted that in groups of patients of different ages
suffering from gastric and duodenal diseases,
bone system changes such as scoliosis, posture
disorders, joint diseases [1-5], non-compliance
of the bone age with the passport age, decreased
linear body growth and recurrent dental caries oc-
cur with a higher frequency. Most authors report
bone mineral density disorders in chronic gastro-
duodenitis (CGD) [5-9], considering it from the
position of prolonged micronutrient and protein
deficiency [10-12]. Back in 1991, A.P. Avtsyn et al.
wrote: “Every physician, first of all, should be inte-
rested in factors that can damage or even destroy
the mechanisms of absorption and elimination of
micronutrients... The extremely common diagno-
sis of ‘duodenitis’, which occurs as often as ‘gastri-
tis’, from the position of the theory of micronutri-
ents should cause at least a careful attitude. Thus,
inflammatory, dystrophic and especially atrophic
changes in the duodenal mucosa are inevitably
accompanied by disturbances in the absorption
of trace elements” [13].

The use of dual-energy X-ray bone densito-
metry has shown that both children and adults
with gastroduodenal diseases have reduced
bone mineral density, and the degree of its re-
duction depends on the duration of the disease
and the severity of duodenal lesions [7-10].
G.G. Haustova (2008) revealed that the level of
bone mineral density (BMD) in children with
CGD is interrelated with the child's age, body
length and weight, morphofunctional features
of the gastric and intestine mucosa: thickness
of the gastric and intestine mucosa, depth of
gastric glands, number of secretory granules of
the main cells, number of parietal cells of the
gastric mucosa, degree of vascularization of the
gastric and small intestine mucosa, preserva-
tion of structural order and functional activity
of the small intestine epithelium [10]. Accor-
ding to O.V. Guzeeva (2012), a decrease in BMD
(Z-score <-2SD) in CGD in children is found in
10.6% of cases. The risk factors for the deve-
lopment of BMD disorders in adolescents with

CGD are: the presence of an aggravated history
of diseases with chronic inflammation (obesity,
autoimmune and allergic diseases), the pre-
sence of comorbid somatic and allergic diseases,
dental enamel disorders and superficial gastritis
[5]. In adult patients, osteodensitometric study
revealed a high prevalence of BMD reduction
in chronic gastritis (CG). Osteopenia was found
in 35% of patients in LI-LIV, in 23.3% of con-
trols and in 52% of patients it was found in the
proximal femur, while in healthy individuals os-
teopenia was found in 13.3%. Osteoporosis was
found in 23% of patients in LI-LIV and in 13% of
patients in the proximal femur, whereas no such
BMD changes were found in healthy individuals
[9]. Only one study did not describe differences
in BMD in patients with CGD and healthy indi-
viduals [3].

Most researchers report a significant vitamin D
deficiency in patients with gastroduodenal dis-
eases, which increases with the duration of the
disease [9, 10]. There is a direct correlation bet-
ween serum vitamin D levels and the presence of
stromal fibrosis and glandular atrophy in the gas-
tric mucosa of adolescents with CG [5]. These re-
sults are consistent with the previously obtained
data on the relationship between molecular ge-
netic variants of VDR and the degree of inflam-
matory changes in the gastric mucosa of children
with CG [14-16]. It can be explained by the effect
of vitamin D on cell proliferation, differentiation
and apoptosis [17, 18].

In adult patients with autoimmune atrophic
gastritis (AAG) a significant vitamin D deficiency
has also been revealed [19-21]. It correlated with
the degree of atrophy of the gastric mucosa. The
pathogenetic mechanism underlying this as-
sociation has not been fully elucidated, but it is
probably related to a decrease in vitamin D ab-
sorption against the background of gastric hy-
poachlorhydria [21, 22]. Several studies have re-
ported decreased calcium absorption in patients
with AAG [18, 19], while another study found no
significant differences in calcium absorption in
patients with autoimmune gastritis compared to
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controls [20]. Since active transcellular absorption
of ionized calcium in the duodenum and proxi-
mal small intestine represents the most important
physiological pathway of calcium absorption and
is highly dependent on vitamin D, it seems pos-
sible that vitamin D deficiency in patients with
AAG explains calcium malabsorption and changes
in bone mineralization [20]. In non-autoimmune
CG, there is also evidence of decreased serum cal-
cium levels [10]. There are reports of no significant
difference between patients with CG and healthy
controls [1, 9.

The data on BMD in AAG are controversial.
A number of studies have found no significant dif-
ferencesin the incidence of osteoporosis between
patients with AAG with vitamin D deficiency and
patients with normal levels of vitamin D [20]. At
the same time, it has been proven that bone min-
eral density is reduced in achlorhydria [22-26].

Literature data clearly indicate that not only
BMD indices, but also the level of markers of
bone metabolism in patients with CG differs
from those of healthy individuals [1], and this
level depends on the sex of patients and infec-
tion with Helicobacter pylori (HP). Thus, ado-
lescents with chronic HP-associated gastritis
were significantly more likely than their peers
with HP+CG to have bone metabolism disor-
ders in the form of lower levels of osteocalcin
and higher values of blood C-terminal telopep-
tides (CTTP), and boys with HP-associated CG,
compared to girls, were characterized by higher
serum parathormone levels and lower bone mi-
neral density against the background of a more
severe course of CG [27].

Itis known from a few studies that helicobacte-
riosis is often accompanied by a low physical de-
velopment, disharmonious development, chan-
ges in bone remodeling processes and decreased
bone mineral density due to impaired nutrient
digestion and absorption [18, 29, 30].

It has been revealed that patients with Helico-
bacter-associated CG also have secondary chronic
duodenitis in more than 90% of cases [31-33].
Under the influence of HP, inflammatory morpho-
logical changes develop in the duodenal mucosa,
leading to a decrease in calcium absorption and
its level in the body.

Previous studies have revealed some addi-
tional mechanisms of HP influence on calcium
metabolism. Thus, the decrease in calcium ab-
sorption in Helicobacteriosis is associated with
an increase in the absorption of competing with
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it nickel, the formation of which occurs in the
process of destruction of bacterial urease in the
stomach [3, 34]. It has been revealed that HP is
able to synthesize the enzyme urease, which
contains nickel in its structure. Nickel under the
action of hydrochloric acid is converted to NiCl,,
which is easily absorbed in the stomach. In addi-
tion, the increase in the absorption of the trace
element may be associated with the presence of
nickel transport proteins in HP and the formation
of ammonium complexes with NH; released du-
ring the hydrolysis of urea by bacterial urease [3,
35]. Various undesirable effects associated with
toxic and mutagenic effects of this trace element
may result from increased nickel intake into the
organism during HP infection [11, 13]. It is pro-
bable that this effect may result in impaired bone
system formation [28].

Some researchers have proposed another
mechanism in CG. Thus, it is assumed that in au-
toimmune gastritis, antibodies to H+K+/ATPase
of gastric parietal cells cross-react with a chemi-
cally similar enzyme — vacuolar H+/ATPase of os-
teoclasts [36-38], which is directly involved in the
process of bone resorption.

Numerous studies have focused on the rela-
tionship between vitamin D deficiency and H. py-
lori infection [39-45]. The results of the published
meta-analysis, which studied the relationship
between serum vitamin D levels and H. pylori,
made by M.O. Sasaran et al. in 2023, are presen-
ted in Table 1.

Despite the existence of studies that have not
confirmed the relationship between helicobacte-
riosis and vitamin D levels [27,51, 52,58, 59], most
previous reviews conclude that vitamin D plays
an important role in the development of H. py-
lori infection. A large number of studies consider
vitamin D deficiency as a risk factor for failure of
H. pylori eradication [42, 44, 45, 63, 64]. Based on
these studies, the therapeutic hypothesis of ad-
ding vitamin D, to classical eradication regimens
emerged and the efficacy of such a regimen was
proved [65].

A number of experimental works on mice con-
firmed the protective role of vitamin D3 in rela-
tion to gastric infection with H. pylori through
upregulation of VDR [66, 67], enhanced activa-
tion of the antimicrobial peptide pathway VDR-
cathelicidin (CAMP) [66, 671, and restoration of
lysosomal degradation through activation of the
protein disulfide isomerase A3 (PDIA3) receptor,
which promotes calcium release from lysosomes,
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lysosomal acidification and, consequently, elimi-
nation of H. pylori through the autolysosomal
pathway [68]. Synthetic production of vitamin
D-derived indene compounds has been shown
to result in selective antibacterial effect against
H. pylori [69, 70]. In particular, vitamin D pro-
ducts, such as vitamin D3 product 1 (VDP1), delay
effects against H. pylori by inducing collapse of
the cell membrane structure of bacteria [71]. The
inhibitory effect of 10,25-dihydroxyvitamin D, on
H. pylori-induced apoptosis of gastric epithelial
cells was proved [72].

Gastric mucosal cells from patients infected
with H. pylori showed a significant increase in
VDR expression compared to the healthy cont-
rol group [73]. A significant correlation was also
found between Fokl and Apal polymorphisms
of the VDR gene and Bsml genotypes of the VDR
gene and H. pylori infection [74]. The other three
polymorphisms studied, namely Fokl, Apal and
Taql, showed no significant variations in geno-
type distribution between the two groups stu-
died [75].

Several studies have shown significantly
lower levels of 25-OHvitD in patients with gast-
ric neuroendocrine neoplasms (NEN) compared
to patients without gastric NEN. The patho-
genetic mechanism leading to this association
has been attributed to the pleiotropic effects of
vitamin D [47, 51, 76, 77]. In the last few years,
a number of studies have also focused on the
antitumor properties of vitamin D in various
solid neoplasms [48, 51, 74]. Tumor suppressor
protein 3 (VDUP1) was found to increase the
regulation of vitamin D, (VDUP67), which has
been shown to be protective against gastric
carcinogenesis [3].

Nevertheless, there is currently insufficient
data that characterize the relationship between
the clinical and morphological features of chro-
nic upper digestive diseases and helicobacterio-
sis and the processes of osteosynthesis and bone
remodeling and vitamin D. Further studies are
needed in order to refine strategies for the treat-
ment of helicobacteriosis, gastric neoplasia and
gastric cancer.
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OONOJIHUTEJIbHAA UHOOPMALINA

Bknag aBTOopoB. Bce aBTOpbl BHeCnn cyule-
CTBEHHbIV BKNag B pa3paboTKy KoHuenumu, npo-
BeJeHVe WCCIefOBaHUA M MNOArOTOBKY CTaTbW,
npounu n opobpunn GrHanbHy Bepcuio nepeq
nyénukaumen.

KoHNuKT mHTepecoB. ABTOpPbI fAeknapu-
PYIOT OTCYTCTBME ABHbIX M NOTEHLUMNANIbHbIX KOH-
GNMKTOB MHTEPECOB, CBA3AHHbIX C Nybnukauunen
HacToALEN CTaTbu.

UcTouHuK ¢puHaHcmpoBaHuA. ABTOPbI 3asB-
NAT 06 OTCYTCTBMM BHeLWHero GrHaHCMPOBaHUA
npv NpoBeAeHUn NccneqoBaHuA.
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Abstract. Introduction. Humanism is the foundation of modern civilization and dictates the need to provide
palliative care to the terminally ill patients. A separate problem is the organization of enteral nutrition of palliative
patients through gastrostomy, which is important for patients of all age groups. The aim of the work is to optimize
the palliative care for patients with dysphagia. Materials and methods. Scientific methods of analysis, synthesis,
analogy, deduction and induction were used to develop a palliative care system for patients with dysphagia.
At the same time, data from the content analysis of documents regulating the provision of palliative care to
patients with dysphagia and the materials of previous studies are taken into account. Results. A system has been
developed for the palliative care for patients with dysphagia organization, which distinguishes three levels: the
outpatient level of palliative care, inpatient hospice and the level of a specialized surgical hospital with clear
routing of patients and the definition of appropriate measures for each level. Conclusions. The developed three-
level palliative care system for patients with dysphagia makes it possible to improve the quality of care and use
Fast-track surgery approaches for this group of patients.

Keywords: palliative care, routing, dysphagia, gastrostomy, Fast-track surgery
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Pe3iome. BgedeHue. r)/MaHVI3M ABNAETCA OCHOBOWN COBDEMEHHOVI UMBUNn3aunn N JUKTyeT HEO6XO}JI/IMOCTb OKa-
3blBaTb MaJMMAaTUBHYIO MOMOLLb HEN3NEYMbIM 60J1bHbIM. Omeanyro npo6r|emy npeacTaBndaeT opraHM3auna
SHTEPANIbHOIO NMUTAaHNA Ma/JINaTUBHbIX 60s1bHbIX yepes ractpocTtomy, UYTO akTyasibHO Yy NMalneHTOB BCEX BO3-
PacTHbIX rpynn. Lens pa6omb/ — ONTUMM3NPOBATb OKa3aHue naaNaTUBHOM MOMOLLN 60JIbHbIM C AI/IC(I)aFI/IeIh.
/\/Iamepuaflb/ U mMemoobsl. Ona pa3pa60TKV| CMCTEMbI OKa3aHMA NaaInaTUBHON NOMOLLN 60JIbHbIM C AI/ICCI)aI'VIEVI nc-
NOJ1Ib30BaHbl HayYHble MeTOAbl aHaNM3a, CUHTE3a, aHaNnornn, oeayKunm n NHAyKunn. I'IpV| 3TOM YYTE€HbI AaHHbIE
KOHTEHT-aHaJ/In3a [JOKYMEHTOB, PErMaMeHTUPYIOLWNX OKa3aHne nananMaTMBHOM MeQULMHCKON MOMOLLM 6051bHbIM
C ﬂl/lCd)al'VIEVI, n 1N matepuanbl npoBeAeHHbIX paHee nccnefoBaHum. Pe3ynbmamb/. Pa3pa60TaHa cncrtema opra-
HM3aUMM NananMaTMBHON NOMOLLN 60JIbHbIM C AI/IC(I)aFI/IEVI, BblAesIAoWaA TP YPOBHA: aM6yJ'IaTOprIVI YypOB€Hb
OKa3aHuA MannvMaTMBHON MeAMLIMHCKON MOMOLLN, CTaU,I/IOHaprIIZ Xocnnuc 1 ypoBeHb cneunanmsvpoBaHHOIo
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XNPYypPrnyeckoro CtaumoHapa c yeTKom MapLupmisau,meVl nauynMeHToB 1 onpeaeneHnemMm COOTBETCTBYOLLNX KaK-
AOMY YPOBHIO MepOI'IpVIﬂTI/IVI. Bbig0o0kbl. Pa3pa60TaHHaﬂ TPpexXypoBHEBaAA CMCTEMA OKa3aHUA nanaMaTMBHOM Mo-
mMoLln 6O0NbHbIM C ,El,I/IC(I)aFI/IeI‘/‘I NMO3BOJIAET NOBbICUTb KAYeCTBO OKa3blBAaEMOW MOMOLLM 1 NCNONb30BaThb NOAXOAbI

Fast-track xvpyprumv gna aton rpynnbl 60/bHbIX.

KnioueBble cnoBa: na/yiuamusHas NOMoWb, Mapuipymusayus, ducgazus, 2acmpocmomus, Fast-track xupypaus

INTRODUCTION

Humanism is the basis of a modern civilization.
It dictates the importance of providing palliative
care to terminally ill patients. The estimated need
for palliative care in the Russian Federation in
2021 was about 1 million 200 thousand people,
including 92 thousand children [1].

A special problem is the organization of en-
teral nutrition of palliative patients through a gas-
trostomy, which is relevant in patients of all age
groups [2-4]. The formation of a nutritional fistula
is a surgical operation which performed as part of
specialized medical care in the profile of “surgery”.
Prolonged stay of a palliative patient in a specia-
lized surgical bed is economically inexpedient, and
the peculiarities of this group of patients, expec-
ted complications and lethal outcomes negatively
affect the psycho-emotional state and satisfaction
with the quality of care provided to other patients
of the unit. This necessitates the application of
Fast-track surgery approaches [5] aimed at redu-
cing the duration of treatment in a surgical hospi-
tal and the period of habilitation of patients with
dysphagia. Of particular interest is the possibility of
performing necessary surgical interventions in the
conditions of an emergency unit [6, 7] with subse-
quent transfer to the hospice for palliative care.

Previous studies [8, 9] demonstrated the lack of
a unified system of palliative care for patients with
dysphagia and related continuity disorders. In ad-
dition, the formation of a feeding fistula is required
in patients with various diseases. The surgeon, who
is not a specialist in the disease, does not have the
legal and moral right to make predictions about the
patient's life expectancy, assess the feasibility of
surgical intervention and refuse palliative surgery.

AIM
The aim of the work is to optimize the palliative
care of patients with dysphagia

MATERIALS AND METHODS

Scientific methods of analysis, synthesis,
analogy, deduction and induction were used to
achieve the aim. The data of content analysis of
documents regulating the provision of palliative

care for patients with dysphagia and the results of
previous studies were taken into account [4, 6-9].

RESULTS

It is reasonable to use Fast-track surgery ap-
proaches for this group of patients to create a
three-level system of palliative care organization
for patients with dysphagia, based on the level of
institutions providing palliative care (Fig. 1). This
approach is successfully used in the organization
of the system of emergency, including specialized,
medical care [10, 11] and can be applied to the or-
ganization of palliative care.

The first level is outpatient, within the frame-
work of which palliative care is provided by a doc-
tor on the profile of the main disease or specialized
palliative care. The severity of the patients' condi-
tion makes it difficult to perform diagnostic mea-
sures and preoperative preparation on an outpa-
tient basis. In case of dysphagia development, it is
suggested to refer the patient to the next level.

The second level is a hospice with 24-hour
beds, where the patient receives specialized pal-
liative medical care. It may include clarification of
prognosis and indications for palliative surgical
intervention, necessary preoperative preparation
of the patient. If the patient is diagnosed grade
-1V dysphagia, but the expected duration of dys-
phagia or life expectancy is less than one month,
surgical intervention is not indicated.

The third level is a surgical or multidisciplinary
hospital, where the patient should be admitted
from hospice after verification of the indications for
surgery, taking into account the available progno-
sis and preoperative preparation. After the surgical
procedure is performed and there are no posto-
perative complications within the Fast-track ap-
proach, the patient is transferred to a 24-hour hos-
pice for further treatment. In some cases, transfer
to outpatient care is possible.

Before surgery, at the first and second levels,
the patient should be consulted by a dietician.
Furthermore, the patient should be provided with
appropriate nutrition in accordance with Articles
78 and 79 of St. Petersburg Law N 728-132 of
22.11.2011 (revised on 30.06.2022) “The Social Code
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of St. Petersburg” and the order of the Commit-
tee for Economic Policy and Strategic Planning of
the Government of St. Petersburg "On approval of
standards for financing the budget expenditures
of St. Petersburg for the provision of formula for
enteral nutrition, drugs for parenteral nutrition,
consumables and equipment for clinical enteral or
parenteral nutrition at home for the current year".

Thus, the duration of expensive inpatient treat-
ment in the surgical profile is minimized, and the
continuity and quality of care for patients with
dysphagia is improved.

The developed system of enteral nutrition organi-
zation for palliative patients was successfully tested
from 2021 to 2023 as a pilot project with the partici-
pation of the rehabilitation department of stoma pa-
tients of the State Budgetary Institution “City Clinical
Oncological Dispensary”, hospice of St. Petersburg
State Budgetary Institution “City Hospital N 147,
St. Petersburg State Budgetary Institution “City Hos-
pital N 26” and hospice of St. Petersburg State Bud-
getary Institution “City Polyclinic N 91" [12]. The al-
gorithm was applied in 17 patients of the 4th clinical
group with dysphagia of tumor genesis aged from 37
to 84 years. The average age was 61.4+£14.01 years.
Application of the algorithm allowed to minimize the
duration of the hospital period, to increase the effi-
ciency of training the patient and relatives in nursing
measures, to optimize the habilitation process and to
minimize the risk of complications caused by nursing
defects. The severity of the condition and expected
mortality in this group of patients does not allow
the use of time indicators as criteria of effective-
ness. The expediency of the algorithm application
is confirmed by providing all patients with enteral
nutrition, low frequency of complications due to care
defects, which were observed only in 2 (11.8%) cases
and were managed by conservative measures. The
proposed algorithm was successfully implemented
in pilot mode with a limited number of participants
and can be extrapolated on a larger scale.

CONCLUSION

The developed three-level system of palliative
care for patients with dysphagia specifies rou-
ting and measures corresponding to each level,
which allows to improve the quality of care and
use Fast-track surgery approaches for this group
of patients.
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AOMOJIHUTENbHAA NHOOPMALINA

Bknag aBTOopoB. Bce aBTOpbl BHeCnu cylle-
CTBEHHbIV BKNag B pa3paboTKy KOHUenumu, npo-
BefleHMe uccnefoBaHMA U MOAFOTOBKY CTaTbW,
npounu n ogobpunu GrHanbHy Bepcuio nepen
nyonukaumen.

KoH}nuKT nHtepecos. ABTOPbI AeKNapupyoT
OTCYTCTBUE ABHbIX Y MOTEHLUMaNbHbIX KOHONNKTOB
WHTEpPEeCOoB, CBA3AHHbIX C NybnuKauuen HacTos-
LLen cTaTbu.

UcTouHuk ¢puHaHcmpoBaHUsA. ABTOPbI 3anB-
NAT 06 OTCYTCTBMW BHELWHEro GrHaHCMPOBAHUS
npv NpPoBefeHNN NCCriefoBaHUA.
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Abstract. The article presents ways to improve the process of preventive medical examinations of children
aged 12 months. The existing system of preventive medical examination of children did not meet the child’s
priorities for high-quality and affordable medical care, as it required a lot of time and unnecessary movements
on the part of the patient. The basic tools of lean manufacturing (mapping, timekeeping, spaghetti diagram), as
well as the sociological method were used to analyze the root causes. The use of lean technologies during the
reorganization of the process of preventive medical examination of children aged 12 months has reduced the
burden, first of all, on parents, as well as on the medical organization for the implementation of this process. The
number of visits by the patient to the polyclinic for preventive medical examination decreased by 6 times, the
time spent by the patient for preventive medical examination decreased by 8.3 times, convenient schedule of
doctors’ appointments and rational navigation and routing of patients led to the disappearance of queues at the
offices, the production efficiency of the team of medical workers involved in preventive medical examinations
increased, which was expressed in a 2 fold increase in admitted patients, from 16 to 32 people per shift, as a result,
the coverage of children aged 12 months with preventive medical examinations in the month they reach this age
was 100%. According to the data of a sociological survey of parents after the introduced transformations, their
level of satisfaction with the process of passing a preventive medical examination of a child is 100%. The selected
lean manufacturing technologies have proven their effectiveness in improving the process of preventive medical
examination of children in a children'’s polyclinic.

Keywords: lean manufacturing tools, preventive medical examination, process improvement, accessibility and
quality of medical care
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Pe3iome. B cTaTbe npeacTaBnieHbl MyTX COBEPLUEHCTBOBAHMA MpoLiecca MpoBeAeHna NPodunakTuyeckmx megu-
LIMHCKMX OCMOTPOB AeTel B Bo3pacTe 12 mecAueB. CyliecTBOBaBLIasA CMCTEMA MPOXOXKAeHUA NPodunakTnyecko-
ro MegULMHCKOro OCMOTpa AeTel He oTBevana npuopuTeTaMm pebeHka Ha AOCTYMHY MeAULMHCKYIO NMOMOLLb,
TaK Kak TpeboBana 60nblUMX BPpEMEHHbI X 3aTPaT U JINLWHMX NePEeMELLEHIMIN CO CTOPOHbI NauueHTa. [Ina aHanmsa
KOPEHHbIX NPUYKH GblIY UCMONIb30BaHbl OCHOBHbIE UHCTPYMEHTbI 6EPEXKIMBOro NPOV3BOACTBa (KapTMPOBaHME,
XPOHOMETpaX, AuarpaMmma crareTtu), a TakKe CoLMonornyecknin metog. Micnonb3oBaHre 6epexnmnBbix TEXHO-
JIOTWIA B XO[€e peopraHm3almm npouecca npodurnakTmyeckoro MeanUmMHCKOro oCMoTpa AeTen B Bo3pacte 12 me-
cALEeB MO3BOAIO CHU3UTb Harpy3Ky, B MepBYlO oyepedb, Ha poauTenen, a Takxke Ha MeQULMHCKYI0 OpraHum3a-
LMo MO peanm3aumnm JaHHOro npovecca. KonnmyecTBo noceLeHnin NaumeHToM NONKAVHUKA AS1A MPOXOXAeHNA
nNpodrnakTNyeckoro MeanLMHCKOro 0CMOTPa COKPaTUIOCh B 6 pas, Bpems, 3aTpayriBaeMoe NaLMeHToM Ha npo-
XOXAEeHME NPOPUNaKTUYECKOro MeaNLIMHCKOrO 0OCMOTPA, YMEHbLUMOCH B 6,8 pa3a, yLobHoe pacnvcaHue npu-
ema Bpayel 1 pauroHasibHasa HaBMrauma 1 MaplipyTrm3aumna nauueHToB NPUBENM K MCYE3HOBEHNIO ovepeaen
Yy KabVHETOB, NPOU3BOACTBEHHAA 3PPEKTMBHOCTb Oprragbl MEAULIMHCKX PAOOTHUKOB, 3a4€MCTBOBAHHbIX NPU
npoBeAeHnn NPodUNaKTUYECKNX MEANLIMHCKNX OCMOTPOB, BbIPOCIIA, YTO BbIPaXKanoCh B YBEIMYEHUN MPUHATBIX
naumeHToB B 2 pa3a, ¢ 16 fo 32 yenoBek B CMeHy, B pe3yfibTaTe OXBaT AeTel B Bo3pacTte 12 mecALeB npodunak-
TUYECKMMUN MeNLNHCKMMI OCMOTPaMIM B MeCAL, AOCTUXKEHNA MU JaHHOro Bo3pacTa coctasmn 100%. CornacHo
[aHHbIM COLIMOMNOrMYECKOro onpoca poauTesiei nocne BBeAEeHHbIX NPeobpa3oBaHuUil, YPOBEHb VX YLOBNETBO-
PEHHOCTU MPOLIECCOM MPOXOXKAEHUS NPOdUNAKTNUYECKOrO MeNLMHCKOro OCcMoTpa pebeHKa coctaBun 100%.
BbiGpaHHble TEXHONOTUN GepPeXNMBOro NPOM3BOACTBA [OKa3av CBO 3ODEKTMBHOCTb AJIA COBEPLLUEHCTBOBA-
HUA Npouecca NPodrNaKTUYECKOro MeanLMHCKOroO OCMOTPA AETEN B YCIIOBUAX AETCKOW NMOMNKIANHUKN.

KnioueBble cnoBa: uHcmpymeHmeol bepexxiugo2o npou3soocmad, Npouiakmuyeckuli MeouyuHCKUt ocmMomp,
co8epuIeHcMBoB8aHue npoyeccd, 00CMynHOCMb U Ka4ecmeo MeOUYUHCKOU noMouju

INTRODUCTION

Preserving and strengthening the health of the
child population is the main strategic objective of
the health care system of the Russian Federation.
The state of health of the child population is cha-
racterized by demographic processes, the level of
physical development, morbidity and disability
indicators. At present, there are negative trends
in the growth of morbidity and chronic patholo-
gies in children, which determines the need to im-
prove treatment, diagnosis and preventive mea-
sures. One of the priority principles of organizing
and conducting preventive medical measures
among children is the coverage of certain age
categories with timely and high-quality medical
check-ups in children's polyclinics [8-10]. In ac-
cordance with the order of the Ministry of Health
of Russia from 10.08.2017 N 514n “On the order
of medical check-ups for minors”, check-ups are
carried out in the established age periods for the

purpose of early (timely) detection of pathologi-
cal conditions, diseases and risk factors for their
development, non-medical use of narcotic drugs
and psychotropic substances, as well as for the
purpose of determining health groups and ma-
king recommendations for minors and their pa-
rents or other legal representatives [1]. This order
expands the program of check-ups for children
compared to the one in force before it. Medical
organizations perform professional medical chec-
k-ups in the scope stipulated by the list of tests sti-
pulated in Order N 514n of the Ministry of Health
of the Russian Federation.

All the above-mentioned reasons have shown
the necessity to create a certain system of organiza-
tion of professional medical check-ups.

AIM
To analyze and identify time losses in the pro-
cess of organizing and performing professional
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medical check-ups for children at the age of 12
months.

MATERIALS AND METHODS

The study was conducted within the framework
of the regional project “Development of primary
health care system” aimed at improving the avai-
lability and quality of medical care. On the basis of
one of the medical organizations providing prima-
ry health care to children (“Children's polyclinic”),
a pilot project was implemented to introduce the
principles and methods of lean production in the
process of “Reducing the time of medical check-
ups for children aged 12 months” in order to reduce
time losses during preventive medical check-ups
and the patient's stay in the medical organization.

The organization and implementation of medical
check-ups for children aged 12 months with the use
of lean production techniques have been studied.
Within the framework of this study, the main tools
of lean production [5, 6, 11] (the mapping, timeke-
eping, spaghetti diagram), as well as the sociological
method were used to analyze the root causes.

This study was implemented in four stages. At
the first stage, a questionnaire was administered
to parents of children who underwent this event,
in order to identify problems and assess the orga-
nization of medical check-ups. The questionnaire
included a number of questions: accessibility of
medical care, conditions of stay in the polyclinic,
waiting time for examinations, time to undergo
a preventive medical examination, awareness of
the possibility to undergo it. A total of 221 respon-
dents took part in the questionnaire. The main
share of respondents were mothers — 81.0%,
grandmothers — 11.8% and fathers — 7.2%.

At the second stage, lean production methods
and tools were applied to solve the identified
problems within the framework of the question-
naire such as the mapping, timekeeping and spa-
ghetti diagram [5-7, 11].

In the third stage of the study, targets were
determined based on the results obtained in the
second stage.

In the course of the fourth stage, a map of the
target state was built and a set of measures to
achieve the target indicators was developed.

RESULTS AND DISCUSSION

The medical organization selected as the base
of the study is located in an actively building dor-
mitory district of St. Petersburg. The children's
polyclinic is provided with medical equipment

ISSN 2221-2582

necessary for medical activities in accordance
with the order of the Ministry of Health of Russia
from 07.03.2018 N 92n “On approval of the Regu-
lations on the organization of primary medical
and sanitary care for children” [2]. The structure
of the children's polyclinic includes the following
medical and preventive departments: pediatric,
department of organization of medical care for
minors in educational organizations, department
of specialist doctors, ophthalmology department,
department of medical and social assistance, de-
partment of functional diagnostics, dental depart-
ment, department of physiotherapy, manual exer-
cise, hydrotherapy, healthy child department. The
children's polyclinic has 18 pediatric districts, and
the staffing level of pediatricians is 100%. The chil-
dren's polyclinic serves 16,244 children according
to the district principle, of whom 6.0% are children
aged 12 months.

The results of the questionnaire survey con-
ducted within the first stage of the study showed
that 35.3% of respondents were fully satisfied
with the medical check-up. The share of partially
satisfied respondents was 42.1%, the share of dis-
satisfied respondents was 22.6% (Fig. 1).

Among the partially satisfied and dissatisfied
respondents, 54.2% noted that they had to visit
a children's polyclinic to see all specialists and
tests within the framework of medical check-up
more than 5 times, 64.8% experienced difficulties
in making appointments with specialists, 26.4%
were dissatisfied with the conditions of stay in
the medical organization (lack of seating in the
waiting area, having to wait in line with older chil-
dren). 67.6% of respondents spent more than 20
minutes waiting for appointments in front of doc-
tors' cabinets and 72.2% took a month to do their
medical checkup.

In order to solve the problems identified in
the questionnaire, to determine the procedures
and regulations for the organization of the medi-
cal check-ups in the second stage, complete in-
formation about all operations of the process
was collected and the current state was assessed
using lean production tools: the mapping, time-
keeping and spaghetti diagram [5-7, 11]. Based
on the analysis of the duration and sequence of
all the operations of the process using timeke-
eping, the patient's itinerary and their time cost
for investigations in the professional medical
check-ups were studied. The cycle time of the
whole process and the tact time of each opera-
tion were calculated [3-6, 9, 111.
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The spaghetti diagram made it possible to
see the unnecessary movements of the patient
around the pediatric polyclinic and to identify the
intersection of flows during medical check-ups.

Based on the results of the conducted time-
keeping and mapping of the current state, the
following were identified: intersection of different
patient flows in front of doctors' cabinets, at the
reception (for vaccinations, for preventive medical
examinations, to obtain health certificates); a large

W lNonHas yaoBneTso-
PEHHOCTb PECMNOHAEHTOB /
Complete satisfaction of
respondents

1 [Jons 4acTuyHo yAOBnET-
BOPEHHbIX PECTIOHAEHTOB /
Share of partially satisfied
respondents

O [ons Heya0BNETBOPEHHbIX
pecnoxeHToB / Share of
unsatisfied respondents

35,3%

Fig. 1. Indicators of satisfaction of parents by the process
of preventive medical examination of their children (%)

Puc. 1. Tlokazatenu yaoBNeTBOPEHHOCTU POAWUTENei npoBeae-
HEeM NPOCHUNAKTIYECKOrO MeLULMHCKOr0 0CMOTpa pebeHKa (%)
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number of visits to the children's clinic (undergoing
specialist doctors, functional and laboratory tests
on different days) — up to 6 visits; excessive move-
ment around the medical organization (cabinets
of doctors and cabinets for examination were loca-
ted on the different floors of the children's clinic);
long waiting time in the queue (up to 20 minutes);
the process takes 9 hours 10 minutes; the lack of
routing during professional medical check-ups (pa-
rents independently chose the traffic patterns for
visiting a specialist doctor); long time for proces-
sing medical documentation; low throughput per
shift — no more than 16 people (Fig. 2).

At the third stage of the study, taking into ac-
count the mapping and the identified problems
in the process, target indicators for optimizing the
medical check-ups of children aged 12 months
were determined (Table 1).

To eliminate the problems and achieve the tar-
get indicators, a target state map was constructed
with the estimated time of passing the preven-
tive medical check-up of a child aged 12 months
(Fig. 3).

Taking into account the identified problem
areas, a set of measures was developed to imp-
rove the process of medical check-ups:

Kapta TeKywero coctosiHusl npouecca / Map of the current condition state

1 2 3 4 5 ; 6
nocewexue/ noceuwexue/ noceueHue/ noceujexune/ ) noceujexne/ noceujeHue/
visit : visit : visit visit visit visit
naboparopHeie
vccneposaHna / *

laboratory :
investigations

AETCKMIt
xupypr/

(obwmit aHanua

KpoB#, Moum) /

Tpasmaronor|

opronea/

negnarp/ | | agMuHMCTpaTop (complete blood 3NeKTPoKap pagua/ il P o / ponon ne/_:ua_v_pl
pediatrician /administrator/ count, p electr i hy { | surgeon orthopaedi hthalmologi neurologist |: | pediatrician
i = [a spevm=ay =67 DeA spevA=117 spewA=157 BpevA= 117
A spea=11] J— urine test) apeva=107 =iy "P::‘_'g e 10 B ime=1v wenceex/ time =15 yenceex/ time = 11
tme=11" wenpeex tme=4 . time = 10" “humsn wenceex / = uenceex/ - / ‘humen
0 speva=4y ofiyee speva e speun obyee speva
Gugespeun hUfEN  ofyee spea ‘_.,;1/—““ time = 4 cbusee spen M bbuce spern humen  COueespeun  humen % y
oxmasnm=1207 | coaser=120/ ) IO . caasna=24/ oxmasHA=24) T;:.""'.'.‘ ialwaiing totsl waiting | totsl waiting
totsl waiting ialwsitng OBuse ”_1"8, tctal waiting totalwaiing waiting time = 24" tme=80 time = 24
time = 120° Sme = 1. caaHin=s time =24 time = 24" time =24 :

Mpo6nembi / Problems

1. CmelweHue noTokoB Ha npueme y neguatpa / Mixing flows at a pediatrician's

appointment
2. Oyepeab y agMmuHucTpartopa / Queue at the administrator

3. MNocewyenue cneyuanuctos oT 3 fo 6 aHelt / Visit t specialists from 3 to 6 days
4. KabuHeTbl cneLuanucToB pacnonoxeHbl Ha pasHblx aTaxax / The specialists'

offices are located on different floors

5. Ouepepp B kabuneT HeBponora / Waiting line to the neurologist's consultation

room

6. [lononHutensbHoe nocelyeHue neguarpa Ans ohopMNeHUs 3aKnoueHns o
pesynbrartax npodgunakTuyeckoro MeauLuHckoro ocmotpa / An additional visit to

the pediatrician to formalizethe conclusion of the results
of a preventive medical examination
Fig. 2.

Puc. 2.
12 mecsLeB (TekyLLee COCTOSIHNE)»

Bpems nporekaHus npouecca 9 yacoB 10 MuHYT / The time of the process 9 hours 10 minutes

o Tanbmonor/ oTopuHonapuHronor/ 4 arax / floor
ophthalmologist otorhinolaryngologist
Tpasmaronor AeTckit
neanarp / opronea/ Hesponor/ xupypr/ 3 arax / floor
pediatrician | traumatologist | [neurologist| | pediatric
orthopaedist surgeon
nabopaTtopHble
uccnegosannsa/
laboratory investigations anekTpokapauorpapua / 2srax / floor
(o6wwit aHanu3 Kposu, Mouu)/ electrocardiography
(complete blood
count, complete urine test)

Bxoa/sbixoa /
Entrance/ exit

1 srax / floor

peructpatypa /
front office

Process map “Reducing the time for preventive medical examination of children aged 12 months (current condition)”

Kapta npouecca «CokpalieHue BpeMeHWU NPOXOXAeHWS NpOodUNakTUYeCKOro MeAWLMHCKOro 0cMOTpa [feTell B BO3pacTe
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Table 1. Target indicators of the process “Reduction of time for preventive medical examination of children at the age

of 12 months”

Ta6nuua 1. LleneBble nokasaTtenu npouecca «CokpalieHne BpemMmeH NPoxXoXaeHusa NpopunakTnyeckoro MeguLHCKoro

ocMOTpa geTeli B Bo3pacTe 12 mecsiueB»

HanmeHoBaHue uenu (eg. nam.) /
Target name (unit)

Tekywuin nokasartenb /
Current indicator

LleneBon nokasatenb /
Target indicator

CokpalleHne KonmyecTBa noceLeHnn MeguuHCKON opraHm3auymm
NPV NPOXoXKAEHNM NPOGUNAKTNYECKOTO MELMLIMHCKOTO OCMoTpa /
Reduction of number of visits to the medical organization for preven-
tive medical examination

6 nocewyeHnin / 6 visits

1 nocelyeHwne /1 visit

CoKpalleHune BpeMeHU NpebbiBaHNsA B MEAMLMHCKOWN OpraHu3auum
npvi NPOXOXAEHUM NPOGUIAKTUYECKOTO MEAULIMHCKOTO OCMOTPa /
Reduction of the time period spent at the medical organization for
preventive medical examination

o 9 yaco 10 MUHYT/
Up to 9 hours 10
minute

o 1 yaca 20 MuHyT/
Up to 1 hour and
20 minutes

CoKpalleHmne BpeMeHn 0XXngaHus B ouepeamn nepes KabrvHeTom
Bpayva-cneymanucta / Reduction of the time of waiting in turn at con-
sultation rooms (doctors-specialists, procedure unit)

20 MUHYT / 20 minutes

0 muHYT / 0 minutes

YBenuueHne NponyckHoOWM CNoCOOHOCTU fieTeli B CMeHy (4en.) (mnaH /
dakT) / Increase of admission capacity per shift (people) (plan/actual)

16 peteii / 16 children

32 pebeHka /
32 children

TR MeBI O @aPY

-~ Kapra yeneBoro cocrosinus npouecca / The map of target process condition

Ym0 e Do
8 [ roossmern rpaburmc ) 1
2"\ e devi noceuexue /
: “ndsme of fr prvertve madcal visit
: exsmmiond fielogd mpm LIV
v
cecTps- ! -
. y investigai nerconk
aow/ = o xnpypel S 7 >
Pose 3 (s e warpyons ] (compieteood cmurt, complte | reeompavorsadey | | pesaric o PSS SBSA || cgmanwence Llorpmonsoinecnonly| gy ooy | remers
= s J C S hthaimologist [¥|otorhinclaryngologist 2 icis
Ivtcr /issues an tinerary urine test) CEEER TR S onthopaedist = ook yngolog neudlogst pedistrician

ez . o ® somas sooua 7
oz rasr ey ez ezt
PeweHus /Decisions
1. 3anucb NALMEHTOB NO TenedoHy 3a 5 AHelt A0 Hayana NPOUNAKTUYEC KOrO MEAULMHCKOTO 0CMOTpa /
The Invitation of patients by phone is organised 5 days before the start of the preventive
medical examination
2.0praHu3aLya KOMNbITEPU3MPOBAHHOTO Pabo4ero MecTa (KOMHaTa 310poBOro peGeHKa) ANA (POPMUPOBaHNA
CMUCKOB M3 NNaHOB-PayKoB ¢ (HOPMMPOBAHMEM NakeTa AOKYMEHTOB Ha Kaxaoro peberka / Organization
of computed working place (Healthy child room) to make lists according to the time schedules with the
documentation record for every child.
3. Nepenpodunuposaxne KabUHETOB. MPenMyLECTBEHHO BCe KAOUHETLI CNELYAnNUCTOB PacnonoKeHs!
Ha oaHoM aTaxe / Change of consultation room profile. All consultation rooms of doctors-specialists
are located predominantly at one floor
4.Cozaanne MapwpyTM3aupm, UBETOBOI HaBUrauyim 1 N3MeHeHNe Hymepauyim KabMHETOB (NOorMYeckui
NopAAOK pacnonokeHns kabnHetos) / Routing, colorful navigation, and consultation room numeration
(logical arangement) making
5. Mpuem AByx Hesponoros / Consultation hours of two neurologists at the same time
6. OpHOKpaTHOE NoceweHne neanaTpa B AeHb NPOOCMOTPA M COBMECTHbIN OCMOTP C BPa4YoM
MMMYHONOrOM-annepronoroM (CBepka ¢ NPUBNUBOYHOI KapTOTEKON, popMa 063/y) C COC TaBneHnem
MHAWBUAYANbLHOTO NNaHa BaKLUMHAHALMKM U HaNpaBneH1e Ha TyGepKyNMHONUArHoCTUKy / One-time
visit to pediatrician and combined examination with immunology-allergology specialist (verfication
of vaccination data base, form 063/u) to make an individual vaccination schedule and refer to TB
diagnostic test

Fig. 3.

Puc. 3.
12 mecsueB (LeneBoe COCTOAHME)»

sconm® sceua 10

sooa 26
tmaze et 1o maz29

scaa;
o=y

Bpems nporekaHus npouecca 80 MuHYT /The time of the process is 80 minutes

=

naGoparopruie

nconegosaHus neguatp/

Heeponor/

laboratory
(06Lywii avanis Kpoew,

AeTaun
xupypr/

Hesponor! pediatric 2 arax/ floor
surgeon

wmowt)/ (complete blood
|count, complete urine test)

opTonea /

.‘w ‘
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Process map “Reducing the time for preventive medical examination of children aged 12 months (target condition)”

KapTa npouecca «COKpalleHue BpeMeHU MPOXOXKAEHUS MPOCOUNAKTUYECKOro MeAMLMHCKOrO OCMOTPa feTeil B BO3pacTe

« Streamlining of patient flows has been orga-
nized — the intersection of sick and healthy child-
ren, including those from different age categories,
has been eliminated.

+ A separate area has been set aside in the chil-
dren's polyclinic, where specialist doctors' cabi-
nets and a procedure room are concentrated
side by side, and specific days and times for pre-
ventive medical examinations have been deter-
mined.

« The schedules of all specialist doctors involved in
the preventive medical examination of children
aged 12 months have a separate appointment
time for this patient flow only (Thursday from 9:00
a.m. to 3:00 p.m.).

« For patients with an indication of the date, time
of appointment by a specialist/examiner, the
technology of preventive medical examination,
developed in this polyclinic according to the
“Carousel” principle, is implemented.
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The “Carousel” technology consists in the
fact that all types of examinations within the
framework of medical check-up are concen-
trated in a separate block of the children's
polyclinic. Lists of children needed the medi-
cal check-up are compiled for the Day of
a Healthy Child. According to the list, the
number of children is divided into groups of
8 people equal to the number of “Carousel”
rooms, and each group is invited to a certain
time. The administrator routes parents with
children who have come for medical check-
ups directly at the entrance to the children's
polyclinic, which ensures that there is no
overlap with other patients, and then pa-
rents with children are directed to the exami-
nation area. In the examination area, they are
met by a nurse-curator and given a package
of documents: a voluntary informed consent
for a preventive medical examination, re-
ferrals for laboratory tests and an itinerary,
which contains a list of tests and the time
for each test. All patients start the examina-
tion in different rooms at the same time, and
then, according to the itinerary, they change
each other. After the first group has passed
the medical checkup, the next group is in-
vited in the same number of patients (Fig. 4).

« Standards of work of specialist doctors with
uniform optimal time of tact have been deve-
loped and implemented.

+ Clear and accessible navigation with prioritized
flow for medical check-ups was developed.
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« Information was improved and scripts were
developed for district nurses and nurse su-
pervisors to invite parents with a child to a
medical checkup through modern telecom-
munication technologies (Al (artificial intelli-
gence) to automate the initiation of sending
targeted voice and text notifications to pa-
tients).

+ An additional visit to a pediatrician to draw up
a conclusion on the results of a medical chec-
kup has been excluded from the process.

« A memo for parents has been developed for
children undergoing medical checkups.

« All cabinets are standardized according to the
5C method.

« Monitoring has been implemented through
systematic questionnaires to parents of pa-
tients and quarterly audits by the internal
quality control service.

The implementation of the measures made it

possible to achieve the following results:

« the number of patient visits to the outpatient
clinic for medical checkup was reduced from
6to1;

« the patient's time in the medical organization
for medical checkup decreased from 9 hours
and 10 minutes to 1 hour and 20 minutes;

« queues at the cabinets disappeared;

« an increase in the number of admitted pa-
tients aged 12 months subject to medical
checkups from 16 to 32 per shift;

- coverage of children of the appropriate
age by medical checkups amounted to 100%;
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NEOWATP/ PEDIATRICIAN HEBPONOrI/
kabuHeT/office 203 i i % NEUROLOGIST
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Fig. 4. Routing of children at the age of 12 months for preventive medical examination (according to the principle of “Merry-go-round”)

Puc. 4. MapwwpyTusaums neteii B Bo3pacte 12 MecsLes npy npoXoXAeHUn npounakTM4eckoro MeauLIMHCKOro 0cMoTpa (Mo NpuHLmny
«Kapycenbka»)
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. parents' satisfaction with the organization of
the process of medical checkups for their chil-
dren, based on the results of a questionnaire
survey, was 100%.

CONCLUSION

The application of lean production technolo-
gies improved the process of organizing medical
checkups for children aged 12 months by increa-
sing the availability and quality of medical care,
which increased the value for the patient and pa-
rental satisfaction with the medical care provided.
The successful experience of the children's poly-
clinic has been replicated in medical organizations
providing primary health care to the pediatric po-
pulation of St. Petersburg and the subjects of the
Russian Federation.
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OONOJIHUTEJIbBHAA UHOOPMALINA

Bknag aBTOpoB. Bce aBTOpbl BHeCnn cyule-
CTBEHHbIV BKNag B pa3paboTKy KoHuenumu, npo-
BefleHNe WUCCNefoBaHMA WM MNOATOTOBKY CTaTbW,
npounu n ogobpunu GrHanbHylo Bepcuio nepeq
nybnmkaumen.

KoHdnuKT mHTepecoB. ABTOpbl AeKnapupyoT
OTCYTCTBME ABHbIX W MOTEHLMASIbHBIX KOHPAMKTOB MH-
TepecoB, CBA3aHHbIX C NyOMKaLmMel HaCTOALLE CTaTby.

UcTouHnK ¢uHaHcmpoBaHuA. ABTOPbI 3aAB-
nAT 06 OTCYTCTBUN BHeLHero GrHaHCMpoBaHUA
npv NPoBefeHnn NcciefoBaHnA.

NHdopmupoBaHHOe cornacme Ha ny6nuka-
yuio. ABTOPbI NMONYyYUSI MMUCbMEHHOE cornacue
aHKeTupyeMbIX Ha Ny6nnKaLmio AaHHbIX.
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Abstract. Introduction. Gastroesophageal reflux is a common pathological condition in critically ill premature
infants. The aim of the study was to analyze the incidence of gastroesophageal reflux (GER) in premature infants
and to evaluate the effectiveness of gastric feeding with antireflux mixture in children on artificial ventilation
in the presence of GER. Materials and methods. A retrospective study was conducted on the basis of the Irkutsk
Municipal Pediatric Clinical Hospital (Irkutsk) in the period from 2018 to 2020, which included the medical histories
of 73 premature infants. In the course of the study, the frequency of GER, the frequency of use of antireflux drugs,
changes in body weight during the period of stay in intensive care, the duration of ventilation, the duration
of stay in intensive care and changes in laboratory parameters at the time of admission and 10 days after the
start of intensive care were evaluated. Results and discussion. A retrospective analysis showed that 69.8% of the
total number of children in the medical history had any records of manifestations of gastroesophageal reflux.
When clinical manifestations of GER occurred, the frequency of transfer to an antireflux mixture was in 100% of
cases, of which 52.4% received medication (motilium, omeprazole) during hospitalization in intensive care, and
19.6% continued to receive it after transfer to the department. Among those who received antireflux mixtures,
GER was diagnosed in only 47% of patients. Among all newborns who received the drugs, 62.7% of patients
received motilium and 35.2% omeprazole. With the ineffectiveness of conservative antireflux therapy, surgical
fundoplication was performed in 17.6% of patients. Conclusion. Conservative antireflux therapy for gastric feeding
in premature infants with low and very low body weight, with pneumonia, on artificial lung ventilation does not
provide sufficient effectiveness of child nutrition.

Keywords: intensive care in neonatology, enteral feeding, antireflux therapy
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YacToTy Pa3BUTUA racTpo3a3odareanpHoro pedniokca (MP) y HeLOHOLWEHHbIX feTel 1 OLEeHUTb SGDEKTMBHOCTbL
racTpanbHOro KOPMJIeHNA aHTUPEPIOKCHON CMeCbIo Y ieTel Ha MCKYCCTBEHHOW BEHTUNALMN IEFKUX NPU Hanu-
ynm NP. Mamepuasnel u MemoOdsl. Ha 6a3e O61acTHOro rocyiapCTBEHHOMO aBTOHOMHOIO YUpPEXAEHNA 34PaBOOX-
paHeHua «fopopackasa MBaHo-MaTpEHMHCKaa AeTcKas KnnHuyeckasa 6onbHuLa» (r. pkyTck) B nepuog c 2018 no
2020 rr. 6b1710 NPOBEAEHO PETPOCMEKTUBHOE NCCIE[0BAHNE, B KOTOPOE OblSIN BKTIOUYEHbI MCTOPUY 60oNe3Hn 73 He-
[OHOLUEHHbIX AeTei. B npoLiecce nccnenoBaHna oLeHUnmM YactoTy [P, yactoTy ncnonb3oBaHMA aHTUPeDITIoKC-
HbIX NPenapaToB, M3MEHeHMe MacChl Tefa 3a NEPUOL HaXOXAEeHNA B peaHnmauunn, anutenbHocTb VIBJ1, npogon-
XKUTENbHOCTb NPEObIBaHNA B peaHUMaLMN 1 U3MEHEHNA NabopPaTOPHbIX MOKa3aTenel Ha MOMEHT MOCTYNIEHUA
1 yepes 10 gHe Nocsie Hayana MHTEHCUBHOW Tepanuu. Pe3ysibmamel u 06cyxoeHue. MpoBeaeHHbIN peTpocnekK-
TUBHbBIV aHanu3 nokasarn, uto y 69,8% fetei B uctopmm 6onesHy 6binmn Kakre-nmbo 3anmcy o NposABAEHNAX ra-
cTpo33odareanbHoro pedtokca. Bce naymeHTbl NPy BOSHUKHOBEHNUN KNMHUYECKMX NPoABAeHnin AP nonyyanu
aHTUPEPNIOKCHYIO CMeCb, U3 HUX Yy 52,4% MPOBOAUIN MefNKAaMEHTO3HOe JleueHre (MOTUIMYM, OMENpPasos) BO
BpemsA rocnutanmsaumm B peaHnmauuu, a 19,6% npoponxanu noay4vatb UX U NOCNe NepeBoaa B OTAeNeHMe na-
TONOrMM HOBOPOXAEHHDBIX. Cpeau Tex, KTo nonyyan aHtnpedntokcHble cmeck, P 6bin ArarHocTpoBaH TONbKO
y 47% naumeHToB. /3 Bcex HOBOPOXKAEHHbIX, MONyYaBLUMX Npenapatbl, 62,7% nauyeHTOB NosyYyany MOTUINYM 1
35,2% omenpa3on. Mpu HeadHEKTUBHOCTN KOHCEPBATUBHOW aHTUpPedItoKCHO Tepanum 17,6% nauueHToB Obina
BbIMOJIHEHA onepaTuBHaa GyHAoMIMKauma. 3akitoyeHue. NpoBefeHe KOHCePBATUBHOWM aHTMPedIOKCHOW Tepa-
N1 NPU racTpasbHOM KOPMSIEHUWN Y HEAOHOLIEHHbIX AieTel C HU3KOW U OYEeHb HU3KOW Maccoi Tena, C MHEBMO-
HVeW, Ha MCKYCCTBEHHOW BEHTUAALMY NIETKMX HE 0becneyrBaeT JOCTaTOYHON 3 DEeKTMBHOCTY NUTaHNA pebeHKa.

KnioueBble cnoBa: UHMEHCUBHAA mMepanusa 8 HEOHAMOJ102UuU, SHMepaabHOe KOpMIIeHuUe, GHFI’IUPé(ﬁ/’HOKCHGFI

mepanus

INTRODUCTION

Gastroesophageal reflux (GER) is a pathologic
condition that often occurs in premature infants
in critical condition. A number of factors contri-
bute to this condition: a relatively large volume of
liquid food intake, functional “immaturity” of the
lower esophageal sphincter, and the position of
the child's body when feeding — the child lying
on the back [1]. Determining the exact prevalence
of GER versus gastroesophageal reflux disease
(GERD) is a difficult task because of the unclear
distinction between physiologic and pathologic
reflux.

Conservative treatment should be considered
as first-line therapy in infants without clinical
complications [2]. Based on the available data,
body positioning can be considered a well-es-
tablished and safe method for the treatment of
preterm infants with symptoms of uncomplicated
GER. Areductionin GER manifestationsis observed
in the left lateral position with the head elevated,
whereas the supine and right side positions pro-
voke reflux [3]. In addition, certain benefits can be
achieved by modifying the diet and/or duration
of feeding, such as reducing the feeding rate and
using hydrolyzed formula [4]. The use of transpy-
loric feeding is an effective feeding method, al-
lows faster stabilization of nutritional balance and
substantial weight gain [4]. Gum used to thicken
the food clump has been found to impede the ab-

sorption of a number of nutrients [5, 6]. There have
also been concerns about a possible association
between formula thickener and the development
of necrotizing enterocolitis [7]. Antireflux medica-
tions, including histamine-2 receptor antagonists
and proton pump inhibitors, are not licensed for
use in newborns in the Russian Federation (RF)
and many other countries, although off label use
(use of medications for indications not mentioned
in the instructions for use) is often reported [8].
Antacids and other acid-suppressing drugs can
reduce gastric acidity but do not affect the signs/
symptoms of GER, and their use is associated with
an increased risk of adverse outcomes, including
necrotizing enterocolitis (NEC) and infections [9].
A number of researchers recommend the use of
antireflux medications with caution (if it is pos-
sible) in preterm infants because of the lack of evi-
dence of efficacy and possible harm [10].

AIM

To analyze the incidence of gastroesophageal
reflux (GER) in preterm infants and to evaluate the
efficacy of gastric feeding with antireflux formula
in infants on artificial lung ventilation in the pre-
sence of GER.

MATERIALS AND METHODS
A retrospective study was conducted. It inclu-
ded 73 case histories of premature infants treated
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in the neonatal intensive care unit of the lvano-Mat-
ryoninsky Children's Clinical Hospital (Irkutsk city)
in the period from 2018 to 2020. Patients included
in the study were born prematurely at 28-35 weeks
of gestation with low and very low weight, required
ventilatory support and had a confirmed diagnosis
of pneumonia.

The patients in the generated sample were di-
vided into two groups. The first group consisted
of 51 patients with confirmed gastroesophageal
reflux. The second group consisted of 22 patients
without GER. Respiratory therapy in the intensive
care unit was performed in the PCV (pressure-cont-
rolled ventilation) mode using a MAQUET Servo-i
ventilator (Germany).

In the course of the study, we evaluated the fre-
quency of GER, ALV and changes in laboratory pa-
rameters at the time of admission and 10 days after
the start of intensive care.

Statistical processing of the obtained data was
performed using STATISTICA 10.0 program. The
results are presented as median and quartiles
(25-75%). Statistical analysis of significance of dif-
ferences between quantitative signs for two inde-
pendent groups was performed using the Mann-
Whitney criterion. The Kraskell-Wallis test was used
to assess the statistical significance of differences
between several signs in dynamics. The p value
<0.05 was taken as the level of statistical signifi-
cance.
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RESULTS

Retrospective analysis of medical records
showed that 69.8% (n=51) of children had any re-
cords of gastroesophageal reflux manifestationsin
their medical history. Gestational age in the group
of children with GER was 31 (28-35) weeks and in
the group without GER it was 32 (28-36) weeks.
Age at the time of admission was 19 (10-77) days
in the group with GER and 17 (9-65) days in the
group without GER. At the onset of clinical mani-
festations of GER, 100% of patients received an-
tireflux medication, of which 27 patients (52.4%)
received medication (motilium, omeprazole) du-
ring ICU hospitalization, and 19.6% (n=10) con-
tinued to receive them even after transfer from
the ICU. Among those who received therapeutic
(antireflux) formula, GER was diagnosed in 47%
(n=24) of patients. Among all neonates receiving
medication, 62.7% (n=32) of patients received
motilium and 35.2% (n=18) received omeprazole.
If conservative antireflux therapy was ineffective,
9 (17.6%) patients underwent surgical fundoplica-
tion (Fig. 1).

In analyzing of the weight dynamics on the 10t
day from the beginning of conservative antireflux
therapy it was found that children diagnosed with
GER had a lower weight gain of 11 (9-14) g com-
pared to patients without reflux 17 (14.5-18) g
(py <0.01). When analyzing the weight of patients
on the 10th day of conservative antireflux therapy

60
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reflux confirmed
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Fig. 1.
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we managed to reveal statistically significant dif-
ferences. Thus, weight in children with GER was
1979 (1759-2100) g, in patients without gast-
roesophageal reflux it was 2247 (2090-2337.5) g
(py <0.01) (Fig. 2). Intensive care stay time in chil-
dren diagnosed with GER was significantly higher
than in children without GER, 12 (9.5-14.5) days
versus 17 (15-20) days (p, <0.01).

The rates of length of hospital stay in children
with GER were 49 (34-74) days versus 37 (34-46)
days in children without GER (p, <0.01). The level
of total protein in patients with GER on the first day
was 39.2 (35.3-53.3) g/L. Control of this parameter
on the 10™ day revealed a decrease in the con-
centration of total protein to 34.1 (30.9-48.2) g/L.
Total protein in the group of children without
GER on the first day was 40.2 (38.1-51.3) g/L, on
the 10t day in the group of children without GER
the level of total protein was 46.9 (42.2-50.8) g/L
(Fig. 3).

Creatinine in children with GER on the first
day was at the level of 54.4 (28.2-56.5) pmol/L.
In the group of children without gastroesopha-
geal reflux it was 49.1 (33.3-58.7) umol/L. On
the 10t day of the study there were also no sig-
nificant changes in the studied groups. Thus, the
creatinine level in the group with GER — was
50.5 (30.3-53.9) pymol/L, in the group of chil-
dren without GER it was 54.3 (30.2-52.6) umol/L.
Comparable results were obtained when analy-
zing urea levels. In the group of children with re-
flux in the first day of stay in the Department of
Anesthesiology, Reanimation and Intensive Care
urea was 3.0 (2.2-3.5) mmol/L, on the 10" day of
observation it was 4.0 (3.0-4.8) mmol/L. In the
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group of children without GER it was 3.2 (2.5-
3.9) mmol/L, on the 10" day of observation it was
4.1 (3.2-5.4) mmol/L. Glucose level in the group
of children with GER on the first day was 4.2 (3.6-
7.1) mmol/L, in the group of children without GER
it was 4.9 (3.8-5.1) mmol/L. Thus, in the group of
children with GER the glucose level was 5.9 (3.3-
7.8) mmol/L, in the group without GER it was 5.3
(4.5-6.9) mmol/L. The level of K* in the group of
children with gastroesophageal reflux on admis-
sion was 4.1 (3.5-4.5) mmol/L, in the group of
children without GER it was 3.9 (3.4-4.2) mmol/L.
The study of K* level in dynamics did not reveal
statistically significant changes: on the 10" day
of the study in the group of children with gas-
troesophageal reflux the level of K* was 3.8 (3.5-
4.2) mmol/L, in the group of children without
GER it was 4.1 (4.0-5.3) mmol/L. Na* concentra-
tion in the group of children with gastroesop-
hageal reflux on admission was 137.5 (136.0-
142.6) mmol/L, in the group of children without
GER it was 139.3 (137.0-141.6) mmol/L. When
studying the level of Na* concentration in dyna-
mics, no statistically significant differences were
found: on the 10th day of the study in the group
of children with GER the Na* level was 138.10
(136.4-141.6) mmol/L, in the group without GER
it was 138.1 (136.6-140.9) mmol/L. Plasma Ca?*
concentration in the group of children with GER
at admission was 1.15 (1.1-1.5) mmol/L, in the
group without GER it was 1.3 (1.1-1.4) mmol/L.
On the 10th day of the study, in the group of chil-
dren with gastroesophageal reflux the Ca?* level
was 1.1 (1.1-1.3) mmol/L, in the group of children
without GER it was 1.3 (1.0-1.4) mmol/L.
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DISCUSSION

It was found that children with reflux had lo-
wer birth weight and gestational age during com-
paring patients with gastroesophageal reflux with
patients without GER. This may be due to the fact
that transient relaxation of the lower esophageal
sphincter is more common in preterm infants.
An interesting finding was that the incidence of
using drugs for conservative therapy of GER was
higher than the incidence of documented GER.
This indicates that drugs for conservative therapy
of GER are prescribed without a confirmed diag-
nosis. In our analysis, we found that manifesta-
tions of GER occurred in 69.8% of patients, while
the rate of switching to antireflux formula was
100% of cases. However, among infants recei-
ving antireflux treatment, gastroesophageal ref-
lux was confirmed radiologically in only 39.6%. In
36.9% of cases, infants received medication du-
ring hospitalization in the intensive care unit, and
18.2% of patients continued to receive medica-
tion after they were transferred. We noted a high
level of use of drug therapy in preterm infants: in
57% of cases motilium was prescribed, in 45.4%
of cases children received proton pump inhibitors
(omeprazole). When analyzing weight dynamics,
it was found that the average daily weight gain
in children with reflux was 32.2% less than in
children without GER. The concentration of total
protein in children with GER was also 14.2% lower
than in children without GER. Due to ineffective-
ness of conservative therapy, 17.6% of patients
underwent fundoplication.

CONCLUSION

Conservative antireflux therapy with gastral
feeding in premature infants with low and very
low weight, with pneumonia, on artificial lung
ventilation does not provide sufficient effective-
ness of feeding the child.
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AONOJIHUTEJIbHAA NUHOOPMALIUA

Bknapa aBTopoB. Bce aBTOpbl BHecnn cylie-
CTBEHHbIV BKMaZ B pa3paboTKy KoHLUenuuu, npo-
BefeHMe unccnefoBaHWA U MNOArOTOBKY CTaTbW,
npounu n ofobpunn GrHanbHy Bepcuio nepeq
nyénukaumen.

KoH}nuKT nHtepecoB. ABTOPbI AeKNapUpyIoT
OTCYTCTBUE ABHbIX M MOTEHLMNANbHbBIX KOHONMKTOB
WHTEePEeCOoB, CBA3aHHbIX C NybnuKaumen HacTosA-
Len cTaTbu.

UcTtouHuK ¢puHaHcmpoBaHuA. ABTOPbI 3asB-
nAT 06 OTCYTCTBUM BHELHEro GMHAHCUPOBAHNA
npv NpoBefeHnN NccregoBaHuUs.

MHdopmupoBaHHOe cornacme Ha ny6nuka-
ymio. ABTOpbl MOAYYMAN NMUCbMEHHOEe cornacue
3aKOHHbIX NpefcTaBUTENEN NaLeHTOB Ha Ny6nu-
Kaumio MeaNLUHCKNX AaHHbIX.
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Abstract. At present there is little information about the possibility of using the test spinnbarkeit, which allows to
establish the extensibility of saliva, although the possibility of its use with the exclusion of the laboratory stage has
been proved, which allowed in the clinical practice of dentists to replace complex and time-consuming tests such
as the secretion rate and viscosity of oral fluid (mixed saliva). The paper evaluated the possibility of using the oral
fluid viscosity test in young people, taking into account their incidence of underlying dental pathology, as well as
concomitant diabetes mellitus. Sixty-five people of young age were under observation and were divided into two
groups depending on the concomitant pathology. Group 1 included 34 people who were somatically healthy.
Group 2 included 31 people who suffered from diabetes mellitus. It was found that the patients of group 1 of
the study according to the index of the intensity of dental caries (CPU) can be attributed to the group of people
with subcompensated, and patients of group 2 — to decompensated activity of dental caries. This is due to
satisfactory oral hygiene in group 1 patients and unsatisfactory oral hygiene in group 2 patients, as well as due to
the established increased saliva tractability in group 2 patients. It is shown that the technique of determination of
mixed saliva tractability can be used as an additional method in the study of dental status, as well as risk factors
for demineralization of hard tissues of teeth and inflammatory periodontal pathology, provided that it is easy to
perform and sufficiently informative.

Keywords: young people, oral fluid, mixed saliva, dental caries, resistance of dental hard tissues, intensity of dental
caries, oral hygiene, periodontal pathology, saliva viscosity, microcrystallization of saliva
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Pe3lome. B HacToALlee Bpems Mano CBeAEHUIN O BO3MOXHOCTM UCMONIb30BaHMA TecTa spinnbarkeit, no3sonsto-
LEro yCTaHOBUTb PACTAXKMMOCTb CJIIOHbI, XOTA JOKa3aHa BO3MOXHOCTb €ro MCMoJsib30BaHUA NMPU UCKIOUYEHUN
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NnabopaToOpHOro 3Tana, YTo MO3BOMWIO B KIVHUYECKOW MPAKTMKE BPaAYein-CTOMATONIONOB 3aMEHUTb CIIOXKHbIE 1
MPOAOIKMUTENbHbIE MO BPEMEHU TECTbI, TAKME KaK CKOPOCTb CEKPELM 1 BA3SKOCTb POTOBO MUAKOCTY (CMeLuaH-
HOW C/toHbI). B paboTe oLieHeHa BO3MOXHOCTb 1CMOJb30BaHA TECTa Ha TAryUYeCTb POTOBOW XKMAKOCTU Yy Ntofei
MOJI0[I0r0 BO3PacTa C y4ETOM VX 3a60/1eBaEMOCTM OCHOBHOW CTOMATOJOMYECKOW MATONIONK, @ TaKXKe COMyTCTBY-
lolero caxapHoro gnabeTa. Moa HabnoAeHNEM HAXOAUNOCh 65 N0AEN MONOAOrO BO3PAcTa, KOTOPbIE B 3aBUCKMO-
CTW OT COMYTCTBYIOLLEV MAaTONOr1y Bbinv pasgeneHbl Ha ABe rpynnbl. B 1-1o rpynny Bownu 34 yenoBeka, KOTopble
coMaTnyecku 6binm 340poBbl. Bo 2-10 rpynny Bowen 31 YenoBeK, CTPafAoLMX CaxapHbIM AriabeTom. YcTaHoBe-
HO, UTO MaLMEHTOB 1-1 rpynMbl UCCIEA0BAHMS MO MOKa3aTeNto MHAEKCA UHAEKC MHTEHCUBHOCTY TEUEHUSA Kapueca
3y608B (KIY) MOXXHO OTHECTU K rpynne fogen ¢ CybKOMMNEHCYPOBAHHHOW, a MALUMEHTOB 2-I FPYyMMbl — K AEKOM-
NMeHCUPOBAHHON aKTUBHOCTbIO Kapueca 3y6oB. ITO CBA3AHO C YOBNETBOPUTENbHOWN FMIMEHON pTa y MaLUeHToB
1-1 rpynnbl U HEYAOBNETBOPUTENbHOWN MMIMEHO PTa Y MALMEHTOB 2-4 FPYIMbI, @ TAKXKe B CBA3M C YCTAHOBJIEHHOM
MOBbILEHHOWN TArYYECTbo CIIIOHbI Y MALUMEHTOB 2-i rpynnbl. [oKasaHo, YTO METOAMKA ONpeAeneHnsa TAryYecTu
CMELLAHHOMW CIIIOHbI MOXET UCMOMb30BaTbCA B KaUeCTBE AOMONHMTENBHOrO MeToda Npv UCCIeEA0BaHMMN CTOMATO-
NOTYECKOro CTaTyCa, a Takke HaKTOPOB PUCKa BO3ZHUKHOBEHMS AeMHEePanu3aLny TBepablxX TKaHei 3y60B 1 BOC-
ManuTesibHOV NaTOMIONMV MAPOAOHTA MPU YCIIOBMM MPOCTOTbI €€ BbINMOSHEHUSA U JOCTaTOUHOV MHGOPMATUBHOCTY.

KnioueBble cnoBa: /100U M0/100020 803pACMA, pOMO8as XUOKOCMb, CMeWAdHHAs C/IloHAd, Kapuec 3y608, pe3u-
CmeHmMHoOCMb maepobix mKaHeli 3y608, UHMEHCUBHOCMb Kapuecad 3y608, 2u2ueHd noJocmu pmd, NamoJsio2us na-

pOOOHMA, MmsAzy4yecms CJIOHbI, MUKPOKPUCMAIUu3ayus CJIoHb!

INTRODUCTION

Currently, there is an opinion that dental caries is
theinitial symptom of a nonspecific infectious disease
of the masticatory apparatus, provoked and main-
tained by a number of factors. The main ones being
reduced resistance (permeability) of dental hard tis-
sues, as well as poor oral hygiene and frequent con-
sumption of carbohydrate-containing foods [1, 2].

In addition to determining the quality of dental
care using oral hygiene indices, laboratory methods
to diagnose the cariesogenic situation or so-called
saliva tests are considered important. In the litera-
ture, salivary microcrystallization in patients of dif-
ferent age groups is the most frequently reported
[3, 4]. At the same time, there is little information
about the possibility of using the saliva tractability
test to establish its extensibility, although the pos-
sibility of its use in the clinical practice of dentists to
replace complex and time-consuming tests such as
the secretion rate and viscosity of oral fluid (mixed
saliva) has been proven [5, 6].

AIM

The aim of the study is to evaluate the feasibi-
lity of using the oral fluid tractability test in young
adults, taking into account their incidence of ma-
jor dental pathology as well as comorbidities.

MATERIALS AND METHODS

There were 65 (38 (58.47%) males and 27
(41.53%) females) young people (18 to 25 years
old) under observation, who were divided into
two groups depending on the concomitant pa-
thology. Group 1 included 34 (26 (76.47%) males

and 8 (23.53%) females) people who were somati-
cally healthy. Group 2 included 31 (12 (38.71%)
males and 19 (61.29%) females) individuals who
had type 1 or type 2 diabetes mellitus. All patients
in group 2 were under dynamic observation by a
district endocrinologist and were continuously re-
ceiving insulin therapy, but they were not under
dynamic observation by a dentist.

During the dental examination, the following
parameters were investigated in patients:

1) CFE index (sum of carious, filled and extrac-
ted teeth) according to the generally ac-
cepted method [7];

2) simplified Green-Vermillion index (OHI-S) to
assess the state of oral hygiene [7];

3) the method of determining the pulling
power of oral fluid according to the method
of P.A. Leus and L.V. Belyasova [8].

Dental examinations were performed once and
the character of dental health of the examined pa-
tients in both study groups was assessed based on
the obtained indicators.

The digital material obtained in the clinical
study was processed on a personal computer us-
ing a specialized package for statistical analysis
STATISTICA 6.0. Differences between the com-
pared groups were considered reliable at p <0.05.
Cases when the probability values of “p” were in
the range from 0.05 to 0.10 were considered as
“presence of a tendency”.

RESULTS AND DISCUSSION
During the clinical study, it was found that
the young patients of study group 1 had good
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oral hygiene (simplified Green-Vermillion index
(OHI-S) was 0.61+0.19) and the CFE index was
5.62+1.56. In patients of group 2 of the study,
who had diabetes mellitus, oral hygiene was un-
satisfactory (simplified Green-Vermillion index
(OHI-S) was 2.36+0.37, p <0.05), and the CFE index
was 10.46+2.44, p <0.05 (Fig. 1). Figure 2 shows
the distribution of the CFE index according to the
number of carious, filled and extracted teeth. It
can be said that patients of the 1t group of the
study according to the index of the CFE index can
be attributed to the group of people with sub-
compensated, and patients of the 2" group —
with decompensated activity of dental caries
(Fig. 2). The observed differences in caries inten-
sity between the two groups of subjects were sig-
nificant (p <0.01). Despite the fact that sanitation
measures were necessary for all people from both
study groups, the patients of group 2 obligatorily
required professional oral hygiene, which pro-
vides not only real therapeutic and preventive
measures, but also training of patients in indivi-
dual dental hygiene.

The study of oral fluid tractability (mixed sa-
liva) showed that 29% of group 1 patients had
“short salivary tractability”, i.e. salivary filament
breakage occurred in the oral cavity, immediately
below the cutting edges of the maxillary central
incisors . Only 5% of patients in this group had
“medium salivary tractability”, in which salivary
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Fig. 1. Indicators of the Green-Vermillion (OHI-S) and the CFE
index in patients of the study groups (arbitrary units)
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filament breakage occurred at the level from the
upper lip to the tip of the nose [8]. Group 2 pa-
tients were significantly characterized by “long
salivary tractability”, which was noted in 27% of
patients, and 7% of patients from this group had
“medium salivary extensibility” (Fig. 3).

Thus, the young patients of the study group 2
with diabetes mellitus had significantly higher
salivary tractability than the patients of group 1
(p <0.01).

The clinical method of assessing salivary trac-
tability is imperfect, as its results can be affected
by many factors that are difficult to take into
account or exclude at an outpatient dental ap-
pointment. However, it should be noted the high
diagnostic value of this technique, which indi-
rectly allows us to judge a number of physical
and chemical properties of oral fluid, namely the
viscosity of saliva, as well as the rate of its secre-
tion, on which largely depends on the biochemi-
cal composition of oral fluid and its viscosity [9].
Our use of the interpretation of the previously
proposed degree of saliva tractability into “short,
medium and long salivary extensibility” [8] coin-
cided with the intensity of the course of dental
caries and the nature of oral hygiene. That is,
with the increase of saliva tractability with a high
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Fig. 2. Characteristics of the intensity of the carious process according

to the CFE index in patients of both study groups (arbitrary units)
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degree of objectivity we can assume the increase
of cariesogenic situation in the oral cavity, as
well as the threat of the development of inflam-
matory periodontal lesions and the formation of
soft and mineralized deposits on the crown parts
of teeth, which is confirmed by the deterioration
of oral hygiene in patients of the 2" group of the
study. It should be assumed that young patients
suffering from diabetes mellitus, in addition to
medical follow-up by an endocrinologist, should
be under the observation by a dentist, which has
a pronounced effect of improving the quality of
dental health in such patients [10].

CONCLUSION

The performed clinical study on the evaluation
of the use of the oral fluid pull test in young pe-
ople with regard to their dental pathology, as well
as concomitant diabetes mellitus, has shown that
the tested method can be used as an additional
method in the study of dental status and risk fac-
tors for demineralization of hard tissues of teeth
and inflammatory periodontal pathology. The
method of saliva tractability test is simple to per-
form and quite informative. With an increase in
saliva extensibility with a high degree of objecti-
vity should be assumed an increase in cariesoge-
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Fig. 3. Characteristics of the viscosity of oral fluid (mixed saliva)
in patients of both study groups (persons)
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nic situation in the oral cavity, as well as the threat
of inflammatory periodontal lesions.
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OONOJIHUTEJIbBHAA UHOOPMALINA

Bknag aBTopoB. Bce aBTOpbl BHeCnn cyule-
CTBEHHbIV BKNag B pa3paboTKy KoHuenumu, npo-
BeJeHVe WCCIefOBaHUA M MOArOTOBKY CTaTbW,
npounu n opobpunu GrHaNbHY BepCuo nepes
nybnukaumen.

KoH}nuKT nHtepecoB. ABTOPbI AeKNapupyoT
OTCYTCTBUE ABHbIX M MOTEHLMNANbHbIX KOHGNMKTOB
WNHTEPEeCOoB, CBA3aHHbIX C NybnvKauumen Hactosa-
Len cTaTbu.

UcTouHuK ¢puHaHcmpoBaHuA. ABTOPbI 3asB-
nAT 06 OTCYTCTBMM BHeLWHero GrHaHCMpPOBaHNA
npw NpPoBeAEHNN NCCNeJOBAHUA.

UHdopmupoBaHHOe cornacue Ha ny6nu-
Kauuto. ABTOpPbl MONYYMAN MUCbMEHHOe Corna-
CMe MauWEeHTOB Ha nybnuKauuio MepuLMHCKUX
LaHHbIX.
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Abstract. Introduction. The effectiveness of providing specialized rheumatological care to the pediatric population
directly depends on the completeness and quality of data on the prevalence of rheumatic diseases in children,
the analysis of which takes into account not only the number of patients with rheumatic diseases, but also the
peculiarities of their course and routing (“portrait” and “pathway” of the patient). Purposes and tasks. Describe the
“pathway” and “portrait” of all patients who have applied for an outpatient appointment with a rheumatologist
for 5 months. Materials and methods. During outpatient appointments, the rheumatologist recorded the age and
gender, the patient’s complaints, the diagnosis of the referral, the previously prescribed therapy, for primary
patients it was additionally clarified which specialist referred them for consultation, and whether they had a
full primary diagnosis. Based on the results of the admission, the established diagnosis and prescribed therapy
were recorded, the frequency of fundamental differences in diagnoses and cases of inadequate therapy, the
frequency of referrals of patients to emergency and planned hospitalization in the rheumatology department
were recorded. Results. The “pathway” and “portrait” of all patients who applied for an outpatient appointment
with a rheumatologist for 5 months are presented. Of the 335 receptions conducted, there were 204 (60.9%)
initial applications, 131 (39.1%) repeated ones. A fundamental discrepancy between the diagnosis of the
referral and the diagnosis established during the consultation was recorded in 53 cases (15.82%). In 15 cases
(4.48%), there was a clear inadequacy of the therapy carried out before the consultation with a rheumatologist.
Among the 204 patients examined by a rheumatologist initially, only 168 (82.35%) had the minimum necessary
laboratory tests, joint radiography in 119 (58.33%), ultrasound examination of joints in 84 (41.18%). Conclusions.
It is necessary to increase the provision of outpatient rheumatologists and increase the level of training in the
diagnosis and treatment of rheumatic diseases among specialists who perform the functions of rheumatologists
in their absence.

Keywords: rheumatic diseases, children, outpatient admission
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Pestome. BgedeHue. DPHEKTUBHOCTb OKa3aHUs CreLnan3upoBaHHON PeBMATONOMMYECKON NOMOLLY [ETCKOMY
HacesIeHVI0 HaNPAMYH 3aBUCKT OT MOJTHOTbI Y KQUeCTBa AaHHbIX O PAaCNPOCTPAHEHHOCTY PEBMATMYECKNX 3aboe-
BaHWI y JeTeln, Npy aHann3e KOTOPOW YUNTbIBAKOTCA HE TONIbKO YNCIEHHOCTb MaLUMEHTOB C PeBMAaTUUYECKMU 3a-
60neBaHNAMY, HO 11 OCOBEHHOCTY VX TeUEHNA U MapLUPYTM3aLUmy («<NOpPTPET» 1 «MyTb» NauneHTa). Lesiu u 3adayu.
OnuvcaTb «MyTb» U «MOPTPET» BCEX MALMEHTOB, OOPATUBLLUXCA HA aMOYNIAaTOPHbBIV NPUEM Bpaya-peBmaTosiora B
TeueHue 5 mecsAueB. Mamepuasbl U MemoObl. B xopge ambynaTopHbIX NMPUEMOB BPauyOM-PEBMATONIOrOM GUKCU-
poBasicA BO3PACT 1 MOJ, »Kanobbl NaumMeHTa, AUarHo3 Harnpas/ieHUs, Ha3HAaYeHHas paHee Tepanus, AfiA NepBuY-
HbIX MaLNEHTOB AOMOJIHUTENIbHO YTOYHANOCh, KaKOW CMeLmancT HanpaBul X Ha KOHCYNbTaluio, 1 6biia v UM
npoBeAeHa NepBrYHan AMarHoCTuKa B NojiIHOM obbeme. o pesynbTaTam NprieMa 3anucbiBasiv yCTaHOBMIEHHbIN
[VAarHo3 1 HazHaueHHy Tepanuio, GUKCUPOBaIY YaCTOTY MPUHLMMMATIbHBIX PACXOXKAEHU ANArHO30B U Clyva-
B HeafleKBaTHOW Tepanuu, YacToTy HaMpaB/ieHUI NALMEHTOB Ha SKCTPEHHYIO 1 MAaHOBYIO rOCNUTanM3auuio B
peBMaToNiormyeckoe otaeneHve. Pesysiemamel. lMpencTaBrieH «nyTb» U «NMOPTPET» BCEX NMALMEHTOB, 0OpaTHBLUVIX-
CA Ha amOynaToOPHBbIN NprYem Bpada-peBmaTosiora B TeueHve 5 mecsues. /13 335 npoBefeHHbIX NpriemMoB 6bl1o
204 (60,9%) nepBurYHbIX 0bpalyeHus 1 131 (39,1%) noBTopHOe. MprHUUNANbHOE PACXOXKAEHWE AMarHo3a Ha-
npaB/ieHns 1 AMarHo3a, YCTaHOBIEHHOMO B XOA4E KOHCYNbTauuu, 66110 3adurkcrmpoBaHo B 53 ciyyasx (15,82%).
B 15 cnyuasx (4,48%) 6bina oTMeYeHa siIBHaA HealeKBAaTHOCTb MPOBOAMMOW O KOHCYbTaluy peBmaTosiora Te-
panun. Cpean 204 NauyieHToB, OCMOTPEHHbIX PEBMATOJIONOM MEPBUYHO, TONbKO Y 168 (82,35%) 6blIv BbINOHE-
Hbl MUHUMANIbHO HeobXoArMble TabopaTOpPHbIE UCCeA0BaHUs, peHTreHorpadua cyctaBoB — y 119 (58,33%),
yNbTpa3ByKOBOE UCCefoBaHve cycTaBoB — Y 84 (41,18%). Bbigodsl. Heobxoammo noBbilleHrie obecneyeHHOCTH
aMOYyNIaTOPHOro 3BeHa Bpayamu-peBMaToNIoraMu 1 NoBblLEHUE YPOBHA NOATOTOBKY B BOMPOCAX AMArHOCTUKM
U NleuyeHnsa PEBMATUYECKIMX 3a00/IEBaHUNI Y CMELNANCTOB, BbIMOMHALLWMX GYHKLUN BpaYyei-peBMaTOSIOrOB B UX

OTCYTCTBYE.

KnioueBble cnoBa: pesmMamuyeckue 3a6osiesdHus, 0emu, ambysiamopHsili npuem

INTRODUCTION

At the beginning of the XXI century there was
a clear tendency to increase the number of diag-
nosed rheumatic diseases in children in the Rus-
sian Federation, like all over the world [1, 2]. The
effectiveness of providing specialized, high-tech,
rheumatological care to children directly depends
on the availability and quality of data on the pre-
valence of rheumatic diseases in children. Analy-
sis of the obtained information should take into
account the number of patients with rheumatic
diseases, as well as peculiarities of the course of
these diseases and patient routing (“portrait” and
“path” of a patient, respectively) [2, 3]. The main
problems faced by patients at the beginning of
this “pathway” are an insufficient supply of rheu-
matologists in outpatient care and insufficient
training in the diagnosis and treatment of rheu-
matic diseases among specialists who are forced
to perform their functions (paediatricians, general
practitioners, orthopaedic traumatologists, pae-
diatric cardiologists and other outpatient specia-
lists) [2,4]. Atthe same time, our own experiencein
providing outpatient rheumatological care in the
Russian Federation is published very rarely, both

as an example of adult patients [5, 6] and children
[7, 8]. Children's City Hospital (CCH) N 2 of St. Mary
Magdalene is the only city hospital in St. Peters-
burg that has a rheumatology department in its
structure, and its Consultative and Diagnostic
Centre (CDCQ) has the largest number of paediat-
ric rheumatologists (both staff units and individu-
als) [9, 10]. The analysis of the sample of patients
referred to the outpatient rheumatologist of the
CDC of Children's Hospital N 2 largely reflects the
general situation with outpatient rheumatologi-
cal care for children in St. Petersburg.

AIM

The aim of the research is to describe a “path”
and ‘portrait’ of all patients who applied to an out-
patient appointment to one of the rheumatolo-
gists of the CDC of CCH N 2 within 5 months.

MATERIALS AND METHODS

From 4 October 2023 to 6 March 2024, a rheu-
matologist working part-time at CDC CCH N 2 con-
ducted 335 outpatient appointments for children
aged 10 months to 18 years (median 10.1 years).
During the appointments, the age and gender of
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a patient were recorded, it was specified whether
it was a primary or a repeat appointment (patients
who came to see this rheumatologist for the first
time but had previously consulted other rheuma-
tologists were recorded separately). Patients who
were referred for consultation were specified for
primary patients (outpatient clinic doctors — pae-
diatrician, orthopaedic traumatologist, paediatric
surgeon, paediatric cardiologist, paediatrician of
the reception department of the Children's Hospi-
tal N 2, specialist doctors of the CDC of the Chil-
dren's Hospital N 2). Patient's complaints, referral
diagnosis, previously prescribed therapy were
recorded. In case of primary patients, it was ad-
ditionally specified whether primary diagnostics
(laboratory, ultrasound and radiological) had been
carried out in full. According to the results of an
appointment, there were recorded diagnoses and
prescribed therapy, the frequency of fundamental
discrepancies between the diagnoses established
before and after the appointment, as well as the
frequency of cases of inadequate previously pre-
scribed therapy, and referrals for emergency and
planned hospitalization in rheumatology depart-
ments. The information obtained was entered into
an electronic database using Microsoft Office Excel
2016 software. Qualitative features were analyzed
in the study and presented in the form of absolute
numbers (n) and extensive indicators (%).

RESULTS

The distribution of patients classified by age
and sex is presented in Table 1.

204 (60.9%) primary referrals and 131 (39.1%)
repeat referrals were recorded out of 335 ap-
pointments in total. Among the primary patients,

Table 1. Distribution of patients by age and gender

Tabnuua 1. PacnpegeneHune naymeHTOB Mo Bo3pacTy 1 nosy

Children’s Medicine of the North-West
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54 (16.12% of the total number of patients) had
ever been previously seen by other rheumatolo-
gists both at CCH N2 and other medical insti-
tutions, 150 patients (44.78% of all admissions)
were seen by a rheumatologist for the first time.
Among them 50 patients (33.33%) were referred
by paediatricians of polyclinics, 33 patients (22%)
were referred by paediatricians of the reception
department of CCH N 2, 32 patients (21.33%) were
referred by orthopaedic traumatologists, 9 pa-
tients (6%) were referred for planned rheumatolo-
gist consultation after discharge from paediatric
departments of CCH N2, 6 patients (4%) were
referred by ORLs of outpatient clinics, 4 patients
(2.67%) were referred by surgeons of outpatient
clinics, 3 patients (2%) were referred by cardio-
logists, gastroenterologists, allergologists, 2 pa-
tients (1.33%) were referred by infectious disease
specialists and ophthalmologists, and 1 patient
(0.67%) was referred by a nephrologist, dermato-
logist and neurologist.

Among 335 patients referred for outpatient
rheumatological consultation, 142 children
(42.39%) had joint pain without any objective
symptoms of inflammation as their only comp-
laint. Complaints of objective signs of arthritis
(swelling of one or more joints, limited mobility
in the joint, inability to support the leg, lameness,
etc.) were noted in 91 patients (27.16%). No joint
complaints were noted in 23 patients (6.87%),
but there were various extra-articular complaints
which were suspicious for the debut of rheumatic
disease (13 patients had skin lesions, 5 patients
had fever of unclear genesis, 3 patients had inf-
lammatory eye diseases and 1 patient each had
tics and Raynaud's phenomenon). 19 patients

MauuneHThl, n (%) / Patients, n (%)

Bcero 335 (100%), 13 Hux 172 (51,34%) my»kckoro nona (m.) /

Total 335 (100%), of which 172 (51,34%) are male (m.)

MnapeHuyeckoro Bo3pacTta (Mnaguwe 1 roga) /
Infant age (under 1 year old)

1(0,3%) m. (M.)

PaHHero getckoro Bo3pacTta (o1 1 go 3 net)/
Early childhood (from 1 to 3 years old)

15 (4,48%), n3 Hux / of which 6 (40%) m. (m.)

[owkonbHoro Bo3pacTa (o1 3 go 7 net) /
Preschool age (from 3 to 7 years old)

67 (20%), n3 Hux / of which 41 (61,19%) m. (m.)

MnagLwero WwKonbHOro Bo3pacta (o1 7 go 12 net) /
Primary school age (from 7 to 12 years old)

129 (38,5%), n3 Hux / of which 73 (56,59%) m. (m.)

MoppocTkoBoro Bo3pacTa (0T 12 go 18 net) /
Adolescents (from 12 to 18 years old)

123 (36,72%), n3 Hux / of which 51 (41,6%) m. (m.)
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Table 2. The structure of diagnoses of referral and established diagnoses

Tabnuua 2. CTpyKTypa ANarHo30B HanpaeJieHA N YCTaHOB/IEHHbIX ANarHo30B

OwnarHosbl / Diagnoses

YcTaHOBNEHHble AnarHosbl /
Established diagnoses

[wnarHo3bl HanpasneHns /
Diagnoses of referral

MO02/M13 — ApTpUT HEYTOUYHEHHDIN, PEAKTUBHbIN,
MOCTCTPENTOKOKKOBBIN 1 APYre NOCTUHGEKLMOHHbIe
apTPWTbI, B TOM YNC/IE TPAH3UTOPHbIN CUHOBUT
TazobeppeHHoro cycTasa / Unspecified arthritis, reactive,
poststreptococcal and other post-infectious arthritis arthri-
tis, including transient synovitis of the hip joint

137 (40,9%), 13 HUX /
of which 88 (64,23%) m. (m.)

115 (34,33%), 13 Hux /
of which 82 (71,3%) m. (m.)

M25.5/M35.7 — ApTpanruu, CUHAPOM rMnepMobUNbLHOCTM
cyctasos / Arthralgia, joint hypermobility syndrome

87 (25,97%), 3 Hux /
of which 39 (44,83%) m. (m.)

114 (34,03%), 13 HUX /
of which 45 (39,47%) m. (m.)

MO8 — lOBeHMNbHbIN nanonNaTUYeCcKnin apTpuT /
Juvenile idiopathic arthritis

55 (16,42%), n3 Hux /
of which 16 (29,09%) m. (m.)

50 (14,93%), u3 HUX /
of which 14 (28%) m. (m.)

A49.1/B95.5 — HeocnoxHeHHasa CTPenTOKOKKOBasA
UHEKUNSA, HOCUTENIbCTBO CTPENTOKOKKA /
Uncomplicated streptococcal infection, carrier of strepto-
coccus

24 (7,16%), 3 Hux /
of which 10 (41,67%) m. (m.)

18 (5,37%), 13 Hux /
of which 8 (44,44%) m. (m.)

Mpoune

32(9,55%), 3 Hux /
of which 19 (59,37%) m. (m.)

38 (11,34%), 13 Hux /
of which 23 (60,53%) m. (m.)

(5.67%) were referred for an outpatient consulta-
tion with a rheumatologist solely due to changes
in blood tests. No clinical picture was present (17
of patients had an increase in antistreptolysin O,
1 patient — an increase in alkaline phosphatase
and 1 patient — antinuclear factor).

60 patients (17.91%) did not have any comp-
laints at the time of referral, but had a previously
diagnosed musculoskeletal/connective tissue
disease and were examined as part of a regular
medical follow-up.

Table 2 shows a structure of the most frequent
diagnoses of patients sent for rheumatology con-
sultation as well as a structure of diagnoses es-
tablished during the consultation. Other referrals
include 4 patients (1.19%) with previously estab-
lished orthopaedic diagnoses referred for rheuma-
tology consultation before undergoing medical
and social expert assessment (avascular necrosis
of the femoral head, congenital hip dislocation,
Perthes' disease, adolescent idiopathic scoliosis)
as well as 4 patients (1.19%) with “erythema no-
dosum”, 2 patients (0, 6%) with referral diagnoses
of “dermatomyositis”, “autoinflammatory disease”
and “skin-restricted vasculitis unspecified”, and
1 patient (0.3%) per “localized scleroderma”, “idio-
pathic urticaria”, “Raynaud's syndrome”, “haemor-
rhagic vasculitis”, “systemic vasculitis unspecified”,
“systemic lupus erythematosus”, “arthritis associa-
ted with inflammatory bowel disease”. In addition,
5 patients (1.49%) were referred with frankly non-

specific diagnoses (superficial shin injury, heart
rhythm disorder, vitiligo, allergic contact dermati-
tis, herpes virus infections), and 6 patients (1.79%)
were referred with absurd diagnoses (M05/M06 —
different variants of adult rheumatoid arthritis).

There was a fundamental discrepancy bet-
ween the referral diagnosis and the diagnosis
established during the consultation in 53 cases
(15.82%).

Among diagnosed chronic rheumatic diseases,
the vast majority were different variants of juve-
nile idiopathic arthritis (JIA) (50 patients). Their
distribution by subtype is presented in Table 3.

Juvenile primary fibromyalgia was diagnosed
in 5 patients (1.49%). 4 patients (1.19%) had un-
changed previously established orthopaedic dia-
gnoses (avascular necrosis of the femoral head,
congenital hip dislocation, Perthes' disease, ado-
lescent idiopathic scoliosis), 3 patients (0.9%) had
diagnoses of “erythema nodosum” and “unspeci-
fied skin-limited vasculitis”, 2 patients (0, 6%) had
“autoinflammatory disease” and “Sjogren's syn-
drome”, and 1 patient (0.3%) per “chronic recur-
rent multifocal osteomyelitis”, “localized sclero-
derma”, “idiopathic urticaria”, “haemorrhagic
vasculitis”, “dermatomyositis”, “Crohn's disease”,
“Raynaud's syndrome”, “paediatric autoimmune
neuropsychiatric disorder associated with infec-
tion caused by group A streptococcus”. Osteoid
osteoma of the femoral neck was also suspected in
1 patient (0.3%), which was subsequently excluded.
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Table 3. The distribution of patients with an established diagnosis of juvenile idiopathic arthritis by subtypes

of the disease

Ta6bnuua 3. PacnpepeneHue NauneHToB € YCTaHOBJIEHHbIM ANarHO30M <OBEeHWIbHbI ANONATUYECKNI apTPpUT»

no cy6Tunam 3aboneBaHus

[unarxo3sbl / Diagnoses

MauwneHTbl, n (%) / Patients, n (%)

lOBeHUbHBIN anonaTuyecknin apTpuT (KOUA), onuroapTput 6€3 nopakeHus
rna3 / Oligoarticular juvenile idiopathic arthritis (JIA) without eye damage

20 (40%), n3 Hux / of which 6 (30%) m. (m.)

IOWA, onuroapTtpuT c nopaxeHuem rnas/ Oligoarticular JIA with eye damage

3 (6%), n3 Hux / of which 1 (33,33%) m. (m.)

IOWA, nonnaptput / Polyarticular JIA

3 (6%), n3 Hux / of which 0 m. (m.)

DHTe3UT-accounmnpoBaHHbIv apTpuT / Enthesitis-related arthritis

13 (26%), 3 Hux / of which 4 (30,77%) m. (m.)

MNcopwmatnyeckunn aptpuT / Psoriatic arthritis

3 (6%), n3 Hux / of which 1 (33,33%) m. (m.)

HeauddepeHurposaHHbi apTpuT / Undifferentiated arthritis

8 (16%), n3 Hux/ of which 2 (25%) m. (m.)

Ta6bnuua 4. HazHaueHHas Tepanus

Table 4. Prescribed therapy

Ha3HauyeHHan Tepanua /
Prescribed therapy

o koHcynbTauun /
Before the consultation

Mocne KoHcynbTaumm /
After the consultation

HMBM mectHO / NSAIDs applied topically 37 (11,04%) 54 (16,12%)
HIMBM BHyTpb / NSAIDs by mouth 117 (34,93%) 74 (22,09%)
AHTMOMOTMKM / Antibiotics 44 (13,13%) 11 (3,28%)
SYSADOA 10 (2,99%) 38 (11,34%)
MeToTtpekcat / Methotrexate 14 (4,18%) 14 (4,18%)
AszatuonpuH / Azathioprine 1(0,3%) 1(0,3%)
Crepowupbl BHYTpb / Steroids by mouth 2 (0,6%) 2 (0,6%)
Crepowuapl BHyTpuMbIweyHo / Intramuscularly steroids 4 (1,19%) 0
Crepowuppl BHyTpucycTtaBHo / Intra-articular steroids 6 (1,79%) 11 (3,28%)
ManypoHoBas kucnota BHyTpucycTaBHo / Intra-articular Hyaluronic acid 0 2 (0,6%)
MeToabl ®PM / PRM methods 42 (12,54%) 95 (28,36%)
bes tepanuu / Without therapy 115 (34,33%) 126 (37,61%)

Note: NSAIDs — non-steroidal anti-inflammatory drugs; SYSADOA — Symptomatic Slow Acting Drugs for OsteoArthritis; PRM — physical

and rehabilitation medicine.

Mpumeyarue: HIBI — HecTepoungHble NpoTBOBOCNanuTenbHble Nnpenapatbl; SYSADOA — cumnTomaTtunyeckre npenapaTbl 3ameaneHHoro
LencTBUA 4NA NedeHns octeoaptputa; OPM — dusmnueckas n peabunutaymoHHas meguumHa.

The remaining 10 children who consulted a rheu-
matologist (2.99%) were not diagnosed with any
diseases.

The treatment received by patients before the
rheumatologist's consultation and prescribed af-
ter the consultation is shown in Table 4.

In addition, 4 patients (1.19%) were already re-
ceiving various genetically engineered biological
agents (GEBAs) by the time of consultation (2 with
secukinumab and 1 per infliximab and etaner-
cept), and were advised to continue their therapy
with GEBAs further, while an additional 5 patients
(1.49%) were advised to initiate it.

40 patients (11.94%) were referred for hospita-
lization in rheumatology department, out of
which 38 children (95%) were referred for planned
hospitalization, respectively 2 patients (5%) were
referred for emergency hospitalization.

In 15 cases (4.48%), there was marked inade-
quacy of prior therapy.

1. A surgeon at a polyclinic correctly diag-
nosed JIA in an 8-year-old girl with long-
term swelling of the knee joint, but no
anti-inflammatory therapy was prescribed.

2. A 3-year-old girl with the debut of JIA with
pronounced objective signs of arthritis was
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treated by the orthopaedist of the polyclinic
as arthralgia, and the patient received only
common non-steroidal anti-inflammatory
drugs (NSAIDs).

. A 14-year-old girl with tics following a strep-
tococcal infection was legitimately con-
sidered to have a paediatric autoimmune
neuropsychiatric disorder associated with
group A streptococcal infection by a out-
patient clinic neurologist, but no antibiotic
therapy was prescribed.

. A paediatrician at a polyclinic diagnosed
unspecified arthritis in a 10-month-old boy
with swelling of the interphalangeal, knee
and ankle joints and a history of psoriasis
and psoriatic arthritis, but no anti-inflamma-
tory therapy was prescribed before consul-
tation with a rheumatologist.

. A 7-year-old girl was referred by a paediatri-
cian of a polyclinic with a diagnosis of ery-
thema nodosum, but along with erythema
nodosum, arthritis of the knee joint domi-
nated the clinical picture; no NSAIDs were
prescribed.

. A 15-year-old girl with joint hypermobility
syndrome was treated by a paediatrician
for unspecified arthritis, and the patient

o.
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received NSAIDs for a long time without
effect.

A 10-year-old boy with streptococcal infec-
tion and arthralgias without objective signs
of arthritis was treated for reactive arthritis
by a paediatrician of the emergency room,
and the patient received a course of NSAIDs
without effect.

A 6-year-old boy with a rather severe on-
set of JIA, oligoarthritis requiring at least
intra-articular steroid administration, was
also diagnosed with reactive arthritis by a
paediatrician of the admission department
and received only NSAIDs with little or no
effect.

A similar situation was noted in another girl
of 8 years of age.

10.A 17-year-old boy with reactive arthritis who

1.

came to a rheumatologist for a follow-up
appointment was initially treated for joint
hypermobility syndrome, and accordingly,
the patient did not receive the necessary
anti-inflammatory therapy.

A 12-year-old girl with fiboromyalgia was in-
terpreted by a rheumatologist as JIA, and
the patient received NSAIDs for a long time
without any effect.

Table 5. Initial examination of patients by various specialists before referral to a rheumatologist

Ta6bnuua 5. MepBuyHoe o6cneqoBaHMe NaLIEHTOB Pa3INYHbIMY CNeLManucTamm nepes HanpasjieHUeM K peBMaTosiory

Ynbtpa-
Bcero JlabopaTtop- 3ByKOBOE HeapekBar-
PeHTreHo- PacxoxpeHne
nauveH- Hble nccne- nccnego- HOCTb
Cneumnanuct / rpadus / OnarHo3os /
L ToB / Total JoBaHuA / . BaHuve / . Tepanuu /
Specialist Radiog- Discrepancy of
number of | Laboratory Ultrasound - Inadequacy
. . diagnoses
patients tests exami- of therapy
nation
Mepunatp nonuknuHukm / | 50 (24,51%) 39 (78%) 16 (32%) 12 (24%) 24 (48%) 2 (4%)
Pediatrician of the
polyclinic
MNennatp npremHoro 33 (16,18%) 30(90,91%) 32 (96,97%) 8 (24,24%) 4 (12,12%) 3(9,09%)
otaenexuva /
Pediatrician of the emer-
gency department
MNennatp negmnatpu- 9 (4,41%) 9 (100%) 7 (77,78%) 8 (88,89%) 2 (22,22%) 1(11,11%)
yeckoro otaeneHms /
Pediatrician of the pedi-
atric department
OpTonep / Orthopedist 32(15,69%) | 21(65,63%) | 22 (68,75%) 16 (50%) 4 (12,5%) 1(3,12%)
PeBmatosnor / Rheuma- 54 (26,47%) | 49(90,74%) | 40 (74,07%) | 34 (62,96%) 7 (12,96%) 2 (3,7%)
tologist
Mpoune / Others 26 (12,74%) 20 (76,92%) 2 (7,69%) 6 (23,07%) 8(30,77%) 2 (7,69%)
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12.A 10-year-old boy with widespread mus-
culoskeletal pain, without objective signs
of arthritis, was also prescribed long-term
courses of NSAIDs by a rheumatologist.

13.A 12-year-old boy carrying streptococcal in-
fection, without any complaints or objective
findings on examination, was previously
prescribed long-term antibiotic therapy by
a rheumatologist.

14.A 15-year-old boy with a probable debut of
chronic recurrent multifocal osteomyelitis
was treated by a rheumatologist as arthral-
gia, and the patient was treated only with
physical rehabilitation medicine.

15. A 2-year-old girl with JIA, oligoarthritis with
high inflammatory activity, was not pre-
scribed any additional (systemic or local
injection) anti-inflammatory therapy by a
rheumatologist, besides methotrexate the-
rapy.

Among 204 patients referred to a rheumatolo-
gist for the first time, only 168 children (82.35%)
had minimal laboratory tests performed, joint
radiography — 119 (58.33%), joint ultrasound —
84 (41.18%). Table 5 shows the frequency of pri-
mary examination by various specialists before re-
ferral to arheumatologist, as well as the frequency
of discrepancies in diagnoses established before
and after the rheumatologist's appointment and
inadequate therapy by various specialists before
the rheumatologist's consultation.

DISCUSSION

The structure of diagnoses and prescribed the-
rapy almost completely coincides with the results
obtained earlier based on on outpatient appoint-
ments of a rheumatologist from a St. Petersburg
network of private medical centres over a period of
two years [6].

Within 5 months, the majority of patients vi-
sited the rheumatologist of CDC of Children's Hos-
pital No. 2 for the first time, most often they were
referred by a paediatrician. The most frequent
reason to consult a rheumatologist was joint pain
without any objective symptoms of joint inflam-
mation, while the most frequent referral diag-
noses were different variants of arthritis, and the
most frequent therapy was prescription of NSAIDs.
A fundamental discrepancy between the referral
diagnosis and the diagnosis established during the
consultation, as well as the apparent inadequacy
of the therapy carried out before the appointment
with the rheumatologist were noted quite often.

Children’s Medicine of the North-West
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Minimally necessary laboratory tests, radiography
and joint ultrasound before referral to a rheuma-
tologist were disappointingly rare. In a publication
conducted in 2021 [8], dedicated to an audit of out-
patient appointments with a Moscow rheumatolo-
gist, similar results were obtained (the average age
of patients was 10.4 years, 52% were boys, in 40%
of cases patients were referred to a rheumatologist
with suspicion of various arthritis variants, while in
57% of patients pain in one or more joints was the
only complaint, preliminary laboratory and instru-
mental examination in accordance with modern
clinical recommendations was performed only in
72% of cases). The authors note that the research
revealed frequent non-compliance of outpatient
doctors with the existing algorithms of examina-
tion and routing of patients. A significant propor-
tion of patients had no objective grounds for con-
sultation with a rheumatologist and did not receive
a proper preliminary examination before consul-
ting a specialist, which is also valid for the results of
our research.

CONCLUSION

Due to the increased number of diagnosed
rheumatic diseases in children, the workload of
outpatient appointments of paediatric rheuma-
tologists has significantly increased, which often
leads to longer waiting times for consultations
by patients in need. The situation is aggravated
by a rather large percentage of non-core pa-
tients referred for rheumatology consultations
(uncomplicated streptococcal infection is the
most frequent, but not the only reason for un-
justified referrals to rheumatologists). Moreover,
referring physicians often overdiagnose (arthral-
gias without objective signs of joint inflamma-
tion are very rarely the only symptom of arthritis,
and yet they are often interpreted in this way by
paediatricians, orthopaedic traumatologists and
other primary care physicians). In addition, a sig-
nificant percentage of patients are referred for
consultation without a minimal examination, as
a result, at the initial appointment of a rheuma-
tologist, such a patient receives referrals for tests
that could have been successfully completed at
the polyclinic. Patients are invited for a second
appointment, which, on the one hand, additio-
nally increases the workload of rheumatologist
appointments, and on the other hand, increa-
ses the waiting time to receive appropriate spe-
cialized care. Thus, there are two possible ways
out of this situation: to increase the availability
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of rheumatologists in outpatient clinics and to
improve the level of training in diagnosis, treat-
ment and routing of patients with suspected
rheumatic diseases among paediatricians, ortho-
paedic traumatologists and other specialists of
polyclinics. It will reduce the proportion of refer-
rals of non-core patients to the CDC and improve
the quality of primary examination of referred
patients, and, accordingly, the quality of treat-
ment for rheumatic diseases. One of the ways to
increase the availability of rheumatological care
for children might be the creation of children's
rheumatology offices in outpatient settings, as it
is supposed to be, according to the Order N 441n
dated 25 October 2012 ‘On Approval of the Pro-
cedure for Providing Medical Care to Children
in the Profile of Rheumatology’ (as amended on
21 February 2020).
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AOMNMOJIHUTENbHAA UHOOPMAL A

Bknap aBTOpoB. Bce aBTOpbl BHeCnn cylye-
CTBEHHbIV BKNag B pa3paboTKy KOHLenuum, npo-
BefleHNe WCCIefoBaHMA W MOATrOTOBKY CTaTbM,
npounu n ogobpunn GuHanbHy Bepcuio nepen
nyénukaumen.

KoH}nuKT nHrepecoB. ABTOPbI ieKnapupyoT
OTCYTCTBME ABHbIX Y MOTEHLUMANbHbIX KOHPJINKTOB
WNHTEPeCcoB, CBA3aHHbIX C nybnukaumen HacTos-
LLen cTaTbu.

UcTtouHuK ¢puHaHcmpoBaHMA. ABTOpbI 3asB-
nAT 06 OTCYTCTBUN BHELHEro GrHaHCMPOBaHNWA
npv NPoBefeHNN NCciefoBaHUA.

NHopmupoBaHHOe cornacue Ha ny6nuka-
yuio. ABTOPbI MOMYyYUSI MUCbMEHHOE corfiacue
3aKOHHbIX NpefcTaBuTenel NaymMeHToB Ha nybnu-
Kauuio MegNUNHCKMX OaHHbIX.
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Abstract. Introduction. Providing adequate birth care remains the most important strategy for reducing neonatal
mortality and morbidity. Neonatal resuscitation is crucial, as it affects early and long-term outcomes. The
accumulated clinical experience demonstrates the limited possibilities of large-scale analysis of the quality of
resuscitation care for newborns. In this regard, the development of effective tools for measuring and improving
the quality of neonatal resuscitation is of great interest. Goal. To study the results of resuscitation of full-term
newborns in the delivery room and the level of professional competencies of medical specialists before and after
systematic training (regular simulation trainings of medical specialists) in obstetric institutions of the Khabarovsk
Territory. Materials and methods. The study was conducted in two groups of full-term newborns born at 37 to 42
weeks of gestation, who underwent asphyxia and neonatal resuscitation in the delivery room (a solid sample), in
2017 and in 2021 — before and after the implementation of regular simulation trainings by medical specialists of
maternity hospitals in the Khabarovsk Territory. The article presents an analysis of clinical and laboratory data of
full-term newborns who underwent neonatal resuscitation in the delivery room, qualitative and temporal data on
the implementation of neonatal resuscitation measures in the delivery room, an assessment of the professional
competencies of medical specialists of obstetric institutions who underwent regular simulation retreats using
specially designed scales. Results. All fragments of neonatal resuscitation were analyzed in a structured manner,
typical disadvantages and the most difficult components to implement were identified. There was a decrease
in the number of deviations from the algorithm of neonatal resuscitation in dynamics under the conditions of
regular simulation re-trainings of medical specialists of obstetric institutions. Conclusion. The data obtained
give an idea of the quality of neonatal resuscitation in practice and allow us to recommend the inclusion in
the individual educational trajectory of all medical staff of obstetric institutions at any level of the educational
program under the section “Neonatal resuscitation”.

Keywords: neonatal resuscitation, neonatologist, anesthesiologist-resuscitator, obstetrician-gynecologist, simulation
training
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Pestome. Bgederue. MpepocTaBnieHrie Hag/exalleri MOMOLLY NMPU POXKAEHWV OCTAETCA BaXKHENLLEN CTpaTervem
CHUXKEHWNS HEOHATANIbHOW CMEPTHOCTM 1 3ab60s1eBaeMoCT. HeoHaTanbHas peaHMMaLMA NMeET peLlatoLlee 3Ha-
YyeHue, Tak Kak BINAET Ha PaHHME N OTAaNeHHble NCXOAbl. HAKOMNEHHbIN KNMHUYECKUI OMbIT AEMOHCTPUpPYET
OrpaHMYeHHble BO3MOXKHOCTY LUMPOKOMACLITAOHOro aHann3a KayecTBa peaHnMaLIOHHOV MOMOLLM HOBOPOX-
LEHHbIM. B cBA3M € 3TM 60NbLLION MHTEpeC NpeacTaBnaeT pa3paboTka 3PpdeKTMBHbIX MIHCTPYMEHTOB U3MEPEHNUA
N yNnyyleHna KauyecTBa HeoHaTaNlbHOW peaHmMMauuun. Lene. VI3yueHre pe3ynbTaToB NPOBeAEHMA peaHumaLmm
LLOHOLLEHHbIX HOBOPOXAEHHbIX B POAMIIBHOM 3aJ1€ U YPOBHA NPOGECCMOHANbHbIX KOMMETEHLNA MeAULNHCKNX
CneuunanncToB 10 1 Nocsie cucteMaTuyeckoro obyuyeHuns (perynsapHbIX CUMYIALUOHHBIX PETPEHVHIOB Meau-
LIMHCKIX CMeunanmcToB) B pOLOBCMNOMOraTe/ibHbIX yupexaeHuax XabapoBckoro Kpas. Mamepuasel u Memooel.
MccnegoBaHve npoBedeHo B ABYX rpynmnax f4OHOLWEHHbIX HOBOPOXAEHHbIX AeTel, POAUBLUMXCA Ha Cpoke oT 37
[0 42 Heflenb rectauuy, nepeHeclunx achUKCUo U HeoHaTasbHY peaHMaLunio B POAUIBHOM 3ane (CnioLHas
Bbl6OpKa), B 2017 u B 2021 rogy — A0 1 NOC/e peanun3aLmm peryasipHbiX CUMYALUOHHbIX PETPEHUHIOB Meau-
LIMHCKMX CMeLranncToB pofoBCNOMOraTenbHbIX yupexaeHuin Xabaposckoro Kpas. MNpeactaBneH aHanu3 Knu-
HUKO-NaboPaTOPHbIX AaHHbIX OOHOLIEHHbIX HOBOPOXAEHHbIX, NOABEPrLUMXCA HEOHATANIbHOM pPeaHumauun B
POAWIBbHOM 3aJ1e, KaUeCTBEHHO-BPEMEHHbIX AaHHbIX BbINMOSIHEHMA MEPONPUATUAA HEOHATANIbHOW peaHMauunm B
pPOAuIbHOM 3asle, oLleHKa NPOGECCMOHANbHbIX KOMMNETEHLMI MEAVNLNHCKMX CMELNanncToB pOAOBCNOMOraTesb-
HbIX YUpeXaeHUN, NPOXOAUBLLMX PErynsapHble CUMYIALMNOHHbIE PETPEHUHIN C UCMONb30BaHNEM CrnelmanbHO
pa3paboTaHHbIX LWKas. Pe3ysibmamel. CTPYKTYPUPOBAHHO MPOaHann3upoBaHbl BCe GpparMeHTbl HEOHATasIbHOW
peaHnmaLuuu, BbiiBIEHbI TUMUYHbIE HEAOCTATKM 1 Hanbonee CIoXKHbIe AA peann3aumm KOMNoHeHTbl. OTMeYeHo
CHU>KEHMe Yncna OTKIOHEHNIA OT anropuTMa HeoHaTaNbHOW peaHMaL v B AYHAMUKE B YCIIOBUAX PerynsapHbIX
CUMYNALMNOHHbBIX PETPEHNHIOB MEAULNHCKUX CNELMANCTOB POAOBCMOMOraTeNbHbIX yYPEXXAEHWN. 3aK/TI0YEeHUe.
[NonyyeHHble faHHble JalOT NpeAcTaB/ieHre O KavyecTBe HEOHATalbHOWM peaHMaunmn Ha NPakTUKe 1 NO3BONAIOT
pEeKOMeHA0BaTb BKIIOYEHVE B UHAVBYAYalIbHYO 06pa30BaTeNIbHY0 TPAEKTOPUIO BCEX MEAVLIMHCKNX COTPYAHN-
KOB POAOBCMOMOraTesibHbIX YUPEXAEHMI I060ro YpoBHA 00pa3oBaTesibHOM NporpaMmbl Nno pasgeny «HeoHa-
TaslbHaA peaHumaL .

Kniodeevie cnoea: HeoHamasnbHasa peaHUMAyus, HeOHAmMoJs102, aHeCMe3uo/102-peaHUMAamosioe, aKyulep-euUHeKo-
J102, CUMYIAYUOHHOE 0bYy4eHue

INTRODUCTION

A neonatal period is the most vulnerable stage
for child survival: this stage accounts for about
half of all child deaths, with the remainder occur-
ring before the age of five years. This trend is ob-
served worldwide.

One in ten newborns requires neonatal resus-
citation in a labor room at birth with indirect car-
diac massage (ICM), 0.05% of children receive ICM
combined with drug therapy (WHO, 2020).

Neonatal resuscitation in a labor room is criti-
cal to lives of neonates as it affects early and long-
term outcomes [1-4, 9-11]. The complexities of
neonatal resuscitation in the delivery room raise
a wide range of questions, which actualizes the
task of predicting the outcomes of the neonatal
period, including the effectiveness of neonatal re-
suscitation care in a delivery room [5].

The basic principles of neonatal resuscitation
care in the delivery room are the readiness of
medical personnel to immediately provide re-
suscitative measures to a newborn and a clear

algorithm of actions in the delivery room [13,
15]. In addition, the distribution of medical care
at different levels of obstetric facilities (OBUs)
differs, medical specialists in level Il OBUs are
less prepared to provide emergency care than
in level 1ll OBUs. Nevertheless, the realities of
practice require a uniform level of qualification
and readiness for interchangeability among all
specialists.

Resuscitation care of newborns in the labor
room is an emergency form of medical care, re-
quiring special training and professional compe-
tences. The level of professionalism of medical
specialists directly affects the quality of medical
care.

Much experience has been accumulated, con-
firming the high efficiency of practice-oriented
approach in mastering professional competences
using simulation technologies in medicine [6-8,
12, 14, 16-20]. At the same time, the analysis of
clinical simulation-training approach to mastering
and maintaining competence skills for providing
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medical care to newborns in the delivery room is
presented non-systematically and fragmentarily.

Educational technologies make it possible to
ensure the maintenance of professional compe-
tencies of medical specialists involved in the pro-
cess of obstetrics. Subsequently, the quality and
timeliness of resuscitative measures for newborns
will positively affect the outcomes of critical con-
ditions in neonatal resuscitation.

AIM

The aim of the research is to analyze the results
of resuscitation of premature newborns in the
delivery room and the level of professional com-
petence of medical specialists before and after
systematic training (regular simulation retraining
of medical specialists) in obstetric institutions of
Khabarovsk Territory.

MATERIALS AND METHODS

The study was performed at the Department
of Pediatrics, Neonatology and Perinatology with
a course of emergency medicine, on the basis of
the Federal Accreditation Centre of the Federal
State Budgetary Educational Institution of Higher
Education ‘Far Eastern State Medical University’ of
the Ministry of Health of the Russian Federation,
as well as on the basis of obstetric institutions of
Khabarovsk Territory. The research was conduc-
ted in two stages.

At the first stage, a retrospective study was
carried out in a group of neonates (n=45) born in
2017 at 37 to 42 weeks of gestation. They under-
went asphyxia and neonatal resuscitation in the
delivery room (continuous sample), before the
implementation of regular simulation retraining
of medical specialists of obstetric institutions of
Khabarovsk Territory.

At the second stage, a prospective study was
performed in a group of neonates (n=44), born
in 2021 at 37 to 42 weeks of gestation, who un-
derwent asphyxia and neonatal resuscitation in
the delivery room (continuous sample), after the
implementation of regular simulation retraining
of medical specialists of obstetric institutions of
Khabarovsk Territory and introduction of the pro-
gram on “Neonatal resuscitation and stabilization
of newborns in the delivery room” into practice.

Atthe interim stage (2017-2021), regular simu-
lation retraining of medical specialists of obstetric
institutions of Khabarovsk Territory was imple-
mented according to the developed “Educational
program to reduce infant mortality in Khabarovsk

ISSN 2221-2582

Territory” (on the basis of the Federal Accredita-
tion Centre of FSBEU VO FESMU of the Ministry of
Health of Russia).

At each stage, clinical and laboratory data
of premature newborns were examined. All
neonates received neonatal resuscitation in the
delivery room, qualitative and temporal data of
neonatal resuscitation in the delivery room were
studied, and the professional competences of
medical specialists of obstetric institutions were
assessed.

To assess the quality of neonatal resuscitation in
thedeliveryroom,achecklistwasspeciallydeveloped
(based on primary medical documentation — insert
card of neonatal resuscitation and stabilization in
the delivery room).

An educational program on “Neonatal
resuscitation and stabilization of newborns in
the delivery room” (since 2017) was developed
and implemented by means of simulation
technologies to form and maintain the level of
professional competencies of the staff of obstetric
institutions; the program was implemented in the
mode of regular annual retraining.

In order to assess the professional competen-
ces of the staff of obstetric facilities, intervie-
wing was conducted with a specially designed
questionnaire.

The clinical effectiveness of simulation training
was assessed using specially designed scoring
scales and Spearman correlation analysis.

Statistical processing of materials was carried
out using application software with the help
of descriptive and analytical statistics methods
generally accepted in medical practice.

RESULTS

Analyzing the quality of neonatal resuscitation
in the delivery room, critical components of neo-
natal resuscitation were identified at specific time
episodes of resuscitation interventions. It was
found that effectiveness and outcome of neona-
tal resuscitation depends on Apgar scores, lactate
concentration in venous blood, and blood satura-
tion measured by pulse oximetry.

It was found that stabilization of vital functions
of the newborn increased by 1.85 times (p <0.05)
during neonatal resuscitation. The average time
of stabilization and observation of the newborn
increased 1.4 times in dynamics.

According to the assessment of neonatal sta-
tus, we can conclude that in 2021, the status of
the newborn was monitored more carefully, neo-
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natal resuscitation measures were performed in
the delivery room. The heat chain (temperature
control) was observed and the effectiveness of
resuscitation measures in the delivery room was
dynamically assessed (Fig. 1).

According to the analysis of the interventions
performed, the quality and timeliness of neonatal
resuscitation interventions was 67.9% in 2017 and
97% in 2021 (p <0.05).

It was demonstrated that the time of decision-
making and initiation of respiratory therapy in the
second group decreased by 2 times against the
background of faster regression of condition se-
verity (p <0.05).

The most reliable criteria of neonatal severity
are pathological changes in oxygen status indica-
tors and anincrease in blood lactate concentration.

It was found that in 2017 it was possible
to reach the target oxygenation parameters only
atthetimeinterval of 5-10 minutes after birth, and
in 2021 — by the 4" minute after birth (p <0.05).

There was a difference in the rate of lactate
normalization, which was 1.28 times faster in the
second group (Table 1).

30°60°1203 4 5 6 7 8 9 10 12 14 15 20 30 40 50 60
@ 2017 ° 2021

Fig. 1. Dynamics of the severity of the condition of newborns
during neonatal resuscitation

Puc. 1. [luHamuka TSKECTU COCTOSAHWUS HOBOPOXAEHHBIX Npw
NpOBELEeHNN HeOHATANIbHOI peaHnmaLmu
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Analysis of professional competencies of medi-
cal specialists in different levels providing resus-
citation care to newborns who underwent regu-
lar simulation retraining during the study period
(about 80.0% of all medical specialists of obstetric
institutions of Khabarovsk Territory) was conduc-
ted in each group.

100.0% of respondents expressed willingness
to participate in neonatal resuscitation in the de-
livery room, if necessary, in 2021, compared to
58.0% of respondents in 2017.

The number of medical specialists applying
neonatal resuscitation skills in their practical work
increased from 76.0% in 2017 to 81.9% by 2021.
58.1% of specialists fully implement neonatal re-
suscitation in the delivery room, and 41.9% of spe-
cialists do not fully implement neonatal resuscita-
tion according to the needs of a specific clinical
situation.

Neonatal resuscitation in the delivery room
implies teamwork, which may include all medi-
cal specialists involved in the delivery process
(neonatologists, anesthesiologists-resuscitators,
obstetricians-gynecologists, nurses). Participants
of neonatal resuscitation teams are distributed by
number: the first number — team leader, provides
respiratory therapy; the second number — moni-
toring, indirect cardiac massage; the third num-
ber — assistant, providing vascular access, admi-
nistration of drugs.

Over the analyzed period, there were performed
constant simulation retraining. As a result, inter-
changeability, which implies team interaction with
all medical specialists involved in the process of
obstetrics care, increased on average by 3.7 times
(p <0.05) during neonatal resuscitation in the deli-
very room (Fig. 2).

Table 1. Characteristics of laboratory parameters of newborns who suffered asphyxia at birth

Ta6nuua 1. XapaKTepucTukm 1abopaTopHbIX NOoKasaTeneil HOBOPOXKAEHHbIX, MepeHecnX achuKcuio Npu poXKAeHNn

MNapa- 1 yac nocne poxageHus / 12 yacoB nocne poxaeHus / 24 yaca nocne poxaeHua /
MeTpbl / 1 hour after birth 12 hours after birth 24 hours after birth
Options 2017 2021 p 2017 2021 p 2017 2021 p

pH 718 715 p <0,05 7,37 7,38 p <0,05 | 7,37 (x0,14) 7,45 p <0,05
(+0,17) (+0,16) (+0,18) (£0,16) (£0,13)

cGlu mmol/I 3,65 3,76 p <0,05 3,35 4,3 (+1,05) | p<0,05 6 3,9 p <0,05
(+0,98) (£1,23) (£0,92) (0,81) (£0,98)

cLac mmol/I 6,24 6,68 p <0,05 | 3,5(£3,34) 2,75 p<0,05 | 1,8(+£298) | 1(+2,87) | p<0,05
(£3,53) (£3,25) (£3,18)

cBase(Ecf) -9,09 -10,15 p <0,05 -0,31 -1,5 p <0,05 | -0,5 (+5,02) 1,9 p <0,05

mmol/I (£5,36) (+4,77) (£5,17) (+4,89) (+4,78)
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2017 rop

1-n Homep (nngep) /
1st number (leader)

3-it Homep (accucTeHT) /
3rd number (assistant)

2-it HOMep (MOHWUTOPUHT,
HenpsaMoil Maccax cepaua) /
2nd issue (monitoring,
indirect cardiac massage)
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2021 rop

1-i1 Homep (nugep) /
1st number (leader)
50

40
30

20

3-i Homep (accucteHT) /
3rd number (assistant)

2- HOMEp (MOHUTOPUHT,
HenpsmMoil Maccax cepaua) /
2nd issue (monitoring,
indirect cardiac massage)

Bpay-Heonatonor (negmatp) / Neonatologist (pediatrician)

Bpay — aHectesnonor-peaHumaronor / Doctor — anesthesiologist-resuscitator
Bpay — akywep-runekonor / Doctor — obstetrician-gynecologist
MenuumHckas cectpa neguatpuyeckoro npocuns / Pediatric nurse
MenuumnHckas cectpa-akywepka / Nurse-midwife

MepnuumHckas cectpa-aHecteancTka / Nurse anesthetist

Fig. 2.
in 2017 and 2021

Puc. 2.
nepcoHana pofoBCroMorareNibHbIX yupexaeHnit 8 2017 n 2021 rr.

A reliable expansion of professional compe-
tences among obstetrics specialists was revealed
in the course of regular professional simulation ret-
raining.

The clinical effectiveness of simulation training
of medical specialists of obstetric institutions was
analyzed. Using specially developed scales, evi-
dence of clinical effectiveness of simulation trai-
ning was obtained. The correlation between the
dynamics of clinical changes in the state of new-
borns during neonatal resuscitation depending
on the resuscitation measures performed was
revealed. The interventions were performed by
medical specialists of obstetric institutions who
underwent regular simulation retraining during
the study period.

Key time episodes of neonatal resuscitation in
the labor room were identified, during which the
quality of neonatal resuscitation components in
the labor room critically influenced the regression
of the severity of the condition.

Correlation analysis using the Spearman corre-
lation criterion in the first group of newborns re-
vealed a relationship between the severity of the
condition and the quality of care during the entire
period of neonatal resuscitation in the labor room.

Distribution in team work in neonatal intensive care in the delivery room of doctors and nursing staff of obstetric institutions

Pacnpegenexue B KOMaHAHON pa6oTe B HEOHATANbHOI peaHuMauuu B POAUILHOM 3ane Bpadyell U CpeaHero MeauLMHCKOro

At the same time, there are reliable features in the
significance of the components of resuscitation
measures for newborns in the labor room at cer-
tain time episodes.

The greatest contribution to the dynamics of
clinical changes was made by neonatal resuscita-
tion measures performed in the first minutes of life
(p <0.05) and at the 15 and 30t minutes of stabi-
lization (p <0.05).

Thus, assessment of the newborn's condi-
tion at the 30th second, 1st and 2nd minutes
(r=0.557, 0.755 and 0.598) has priority impor-
tance. The clinical scenario that unfolds de-
pends on the assessment as well. The next im-
portant quality of neonatal assessment is the
12th, 14 and 15% minutes (r=0.095). The most
important component is the provision of heat
chain during the first 5 minutes of life (r=0.786,
0.315, 0.309).

The severity of the condition resolves with
timely measures to ensure airway patency, it de-
pends on the selected parameters of respiratory
support within the period of 1%t and 2" minute
(r=0,38, 0,442) as well as on the speed of decision
making related to tracheal intubation and transfer
to artificial lung ventilation.
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CONCLUSION

Introduction of an educational program for
specialists of obstetric institutions on the section
“Neonatal resuscitation and stabilization of new-
borns in the delivery room” allowed:

« to reduce the time of decision-making and ini-
tiation of respiratory therapy by 2 times against
the background of faster regression of the se-
verity of the condition of newborns (p <0.05);

« to increase timely stabilization of vital func-
tions of newborns in the delivery room by
1.85 times (p <0.05);

- to significantly expand the range of profes-
sional competences of the staff of obstetric
institutions providing medical care to new-
borns (p <0.05);

« to increase interchangeability in teamwork
during resuscitation in the delivery room by
3.7 times (p <0.05);

« to increase the adherence to neonatal re-
suscitation algorithms on 77.2 to 93%
(p <0.05).

The findings demonstrate faster stabilization
of neonates who received better neonatal resus-
citation in the delivery room.

Thus, the data obtained allow us to recom-
mend the inclusion of the educational program
on “Neonatal resuscitation and stabilization of
newborns in the delivery room”, which has pro-
ven its clinical effectiveness, in the individual edu-
cational trajectory of all medical staff of obstetric
institutions at any level.
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OONOJIHUTEJIbBHAA UHOOPMALINA
Bknap aBTOpOB. BCce aBTOpbl BHECNM Cylle-
CTBEHHbI BKNag B pa3paboTKy KoHuenuuu, npo-
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BefeHne unccnefoBaHMA U MNOArOTOBKY CTaTbW,
npounu n opobpunn GbrHaNbHY Bepcuio nepeq
nybnvukayuen.

KoHnuKT nHtepecoB. ABTOPbI fieKNapupyoT
OTCYTCTBUE ABHbIX M MOTEHLNANbHbIX KOHGNMKTOB
NHTEPeCcOoB, CBA3AHHbIX C NybnuKauuen HacTos-
Lien cTaTbu.

UcTtouHnk ¢puHaHCMpoBaHMA. ABTOPbI 3aAB-
NAT 06 OTCYTCTBMY BHELHEro GprHaHCMpPOBaHMUs
npv NPoBeAEHNN NCCefoBaHuUA.

UHopmupoBaHHOe cornacue Ha ny6nuka-
ymio. ABTOpPblI MOAYyYMAN NMUCbMEHHOe corflacme
3aKOHHbIX NpeAcTaBuUTeNen NaymeHToB Ha Ny6nu-
Kauuo MeanLUMNHCKUX aHHbIX.
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Abstract. Ischemic stroke in the basin of the posterior cerebral artery (PCA) is arare disease. The clinical observation
of repeated episodes of ischemic stroke in a 16-year-old patient in the PCA basin, manifested by isolated visual
disturbances (visual field defects) and headache, is presented. The disease debuted with visual flicker. 6 months
after the disease, incomplete homonymous hemianopia developed — lower quadrant hemianopi, confirmed
by computer perimetry. When performing magnetic resonance imaging (MRI) of the brain, foci of ischemic
changes in the left parietal-occipital region regione were revealed. Partial restoration of visual functions was
noted against the background of therapy. The presence of isolated homonymous hemianopia dictates the need
for highly informative diagnostic methods including magnetic resonance imaging of the brain and perimetric
examination for timely diagnosis, adequate therapy and prevention of the disease.
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Pestome. Vwemnueckunin nHCynbT B bacceliHe 3agHel mo3rosor aptepun (3MA) siBnsieTca pegkum 3aboneBaHu-
em. MpriBefeHO KNMHNYECKOE HabMofeH e MOBTOPHbIX SMM3040B MLLEMUYECKOrO MHCYbTa y NauueHTa 16 net
B bacceliHe 3MA, NpoABUBLLErOCA N30IMPOBAHHLIMU 3PUTENbHBIMU HapyLleHUAMY (dedeKkTamm nona 3peHus)
1 ronoBHON 60sblo. 3ab6oneBaHMe OebOTUPOBAO 3pUTENBHBIM MepLaHrem. Yepes 6 mecAleB nocne 6onesHu
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pa3Buiacb HeMosHaA rOMOHUMHAA reMUAHOMNCUA — HPKHEKBAAPAHTHAA reM1MaHonNCcus, NogTBepP>KAEHHAA KOM-
NblOTEPHON NepumeTpueni. MNpur BbINOTHEHNN MAarHUTHO-Pe3oHaHCcHON Tomorpadum (MPT) ronoBHOro mosra Bbl-
ABJIEHbI 0Yaru NWEMNYECKUX N3MEHEHUI B IEBOV TEMEHHO-3aTblIOUYHON obnactu. Ha ¢oHe Tepanunn otmeuyeHo
YaCTMYHOE BOCCTAHOBJIEHUE 3pUTENIbHBIX GYHKLUUIA. Hannure n3onnpoBaHHOM rOMOHMMHOW FreMUAHONCUM ANK-
TyeT HeO6XOAMMOCTb NPOBEAEHMA BbICOKOMHPOPMATUBHbBIX METOAOB AVMArHOCTMKM C BKNtoueHrem MPT ronoBHo-
ro Mo3ra 1 NepUMeTpUYecKoro obciefoBaHNA ANA CBOEBPEMEHHOW ANArHOCTUKNM, afeKBaTHOWM Tepanmu 1 npo-

dunakTuKm 3aboneBaHms.

KnioueBble cnoBa: sepmebpobasusisapHbili 6acceliH, 3a0HUU M032080U UHCY/IbM, 20MOHUMHAS 2eMUAHONCUs,

HUXHEeK8aOpaHMHas 2eMuaHoncus, 0emu

INTRODUCTION

Strokes in children and adolescents constitute
an urgent medical and social problem. The inci-
dence of an arterial ischemic stroke in childhood
ranges from 1.2 to 13 cases per 100,000 [1, 2]. Epi-
demiologic studies show that about 10-30% of all
ischemic strokes and transient ischemic attacks
occur in the vertebrobasilar basin (VBB) [3, 4].
Blood flow disorders in the posterior cerebral ar-
tery (PCA) blood supply zone occur in only 5-10%
of cases. Despite secondary prevention with anti-
aggregants, recurrent cerebrovascular episodes in
the VBB are not uncommon and occur in 23-52%
of children [5] during the first three years.

Clinical diagnosis of insufficient blood supply
to the VBB is difficult because of cross-supply of
the vascular basins, so the clinical picture within
the brain stem and posterior hemispheres of the
brain may be transient and/or masked by other
diseases [6].

The symptom complex of stroke in the VBB is
characterized by a severe course: depression of
consciousness of varying severity, ipsilateral cra-
nial nerve palsy with contralateral motor and/or
sensory deficits, systemic dizziness, ataxia, dysar-
thria, headache, nausea, vomiting, and nystagmus
[7-9]. 45-67% of patients develop persistent visu-
al field impairment in the acute period of stroke,
which fully recovers within the first 6 months of
stroke in 7.5% of patients [10].

Ischemic stroke in the VBB occurs when blood
flow is impaired in the vertebral, basilar, and
posterior cerebral arteries. The vertebral arter-
ies are divided into 4 segments (V,-V,), the first
three of which form the extracranial portion and
V, comes from the intracranial portion. The bi-
lateral segments of V, merge to form the basilar
artery. The cerebellar arteries (superior, anterior
inferior, and posterior inferior) are part of the
VBB and participate in the blood supply to the
cerebellum. The two posterior cerebral arteries
(PCA) supply blood to the cortical areas in the

region of sulcus spinous, and the optic radiation
in some cases receives blood from branches of
the middle cerebral artery; accordingly, homony-
mous hemianopsia does not always imply infarc-
tion in the PCA basin [11, 12]. Most of the visual
cortex is supplied with blood by branches of the
PCA, additionally in the region of the occipital
pole by branches of the middle cerebral artery
(MCA) [13].

Ischemic stroke in the PCA basin in childhood
is poorly studied. The most frequent variant of
visual field changes is homonymous hemianop-
sia, occurring in 75% of patients. PCA occlusion
is manifested by visual field defects: contralateral
homonymous hemianopsia or contralateral quad-
rant hemianopsia (lower quadrant hemianopsia
in the case of wedge lesions or upper quadrant
hemianopsia in the case of lingual gyrus lesions)
[12, 14, 15] in the absence of other manifestations
of neurologic deficit. The literature describes ca-
ses of stroke in the PCA, which are manifested by
hallucinations by the mechanism of “cortical re-
lease”, visual and color agnosia, prosopagnosia,
blindness denial syndrome (Anton's syndrome),
visual attention deficit and optic-motor agnosia
(Balint's syndrome) [10, 11].

We present a rare clinical observation of a pa-
tient with recurrent ischemic stroke in the PCA
basin, which manifested an isolated visual field
disorder in the form of incomplete homonymous
hemianopsia — lower quadrant hemianopsia.

CLINICAL OBSERVATION

Patient A., 16 years old, came to the emer-
gency room of the hospital with complaints of vi-
sual disturbance (partial loss of visual fields). From
the anamnesis it is known that the disease deve-
loped acutely with visual disturbance (loss of the
right visual fields) and subsequent marked diffuse
headache without nausea and vomiting. He was
urgently hospitalized in the neurosurgical depart-
ment with the diagnosis: acute cerebral circula-
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tion disorder of ischemic type in the VBB. The first
symptoms of the disease appeared 6 months be-
fore admission to the hospital in the form of visual
flickering lasting 10-15 minutes. The frequency of
visual disturbances in dynamics increased from
once a month to daily. In 6 months from the onset
of the disease, visual field loss on the left side de-
veloped, which regressed almost completely wi-
thin 10 days. Repeated cerebral circulation disor-
der occurred 27 days after the first acute vascular
episode in the form of loss of visual fields on the
right and headache, in connection with which he
was urgently hospitalized.

Anamnesis of life. Obstetric history is aggra-
vated (acute respiratory disease and threat of
early termination). He was born on time against
the background of mild preeclampsia. Birth
weight — 3700 g, height — 53 cm, Apgar score —
8/9 points. He was discharged on time. Psycho-
motor development corresponded to the age. He
was observed by a neurologist at preschool and
primary school age for compulsive movements,
tic hyperkinesis. During his life he suffered from
acute respiratory viral infections, bronchitis, infec-
tious mononucleosis, chickenpox. Suffers from
vitiligo. He denies traumas, convulsions, loss of
consciousness. Heredity: paternal grandmother
had a stroke at the age of 50, peptic ulcer disease.
Paternal hypertension in the grandfather. Somatic
status at admission: condition of average severity.
Height 168 cm, weight 58 kg. Skin and visible mu-
cous membranes with no rush. Turgor and elastic-
ity of tissues are preserved. Nasal breathing is free.
Breathing is conducted in all sections, vesicular,
no rales. Frequency of respiratory movements —
18 per minute. Heart tones are rhythmic. Blood
pressure (BP) 125/70 mm Hg, heart rate (HR) —
104 per minute, respiratory rate — 20 per minute.
The abdomen is soft, painless. Stool, urination is
normal.

Neurologic status. Consciousness is clear. Ac-
tive, available for contact, adequately responds to
examination. Olfaction is not disturbed. Eye slits
D=S. Pupils D=S. Photoreaction is alive. Eye move-
ments are not limited, there is no nystagmus.
Convergence, accommodation are not disturbed.
No diplopia. The trigeminal nerve exit points are
painless. Sensitivity on the face is preserved. Na-
solabial folds are equal. Hearing is not disturbed.
Tongue on the center line. Swallowing and pho-
nation are intact. Speech is clear. Movements are
complete in the extremities. No paresis. Muscle
tone is not disturbed. Hand reflexes are alive, D=S,
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knee reflexes are alive, Achilles reflexes are alive.
Abdominal reflexes are alive, symmetrical. There
are no pathologic reflexes. Coordination tests is
performed satisfactorily. There are no meningeal
symptoms.

Laboratory admission tests

Clinical blood analysis: increase in hemoglo-
bin — 169 g/L, leukocytes — 12.3x10°/L, mono-
cytes — 0.88x10%/L, average concentration of
hemoglobin in erythrocytes — 363 g/L, increase
in the average volume of platelets — 11.1 fL,
increase in the distribution width of erythro-
cytes — 14.7%; biochemical analysis of blood
(including lipoprotein levels), urinalysis within
normal limits.

Enzyme-linked immunosorbent assay (ELISA),
polymerase chain reaction (PCR) of blood to vi-
ruses of Herpes viridae did not reveal the presence
of viruses.

Coagulation tests (activated partial thrombo-
plastin time (APTT), prothrombin index (PTI), pro-
thrombin time (PTT), fibrinogen) within normal
limits.

Blood homocysteine — 8.3 mmol/L.

Blood: antiphospholipid syndrome — negative
result.

Examination of ophthalmologist: optic disc is
pale pink, borders are clear, scleral myopic cones
on the temporal side, vessels of normal course
and caliber, there is no pathology in the macular
area and in the periphery in the visible area. Myo-
pia of medium degree: OD: 0.5; sph -4.50 = 1.0;

0S: 0.4; sph -4.50 = 1.0. Computerized perim-
etry: homonymous lower quadrant hemianopsia
(Fig. 1).

Electroencephalography (EEG): no focal chan-
ges, no paroxysmal forms of activity were detected.

MRI examination of the brain revealed foci
of ischemia in the occipital region on both sides
(Figs. 2, 3).

MR angiography: hypoplasia of the V, segment
of the right vertebral artery.

Multispiral computed tomography (MSCT) of
the brain and neck with contrast: CT picture of
thrombosis of the left vertebral artery (V,-V, seg-
ments).

Against the background of antiaggregant and
anticoagulant therapy under the control of co-
agulation tests, the patient's condition stabilized.
Positive dynamics in the form of partial recovery
of visual functions and laboratory parameters
were noted.
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Fig.2.  MRI of the brain of a 16-year-old patient with foci of
ischemic changes in the left occipital lobe
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Fig. 3. MRI of the brain of a 16-year-old patient with foci of
ischemic changes in the left parietal region
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A genetic panel of thrombophilia was per-
formed in outpatient conditions. Allelic polymor-
phism of genes was revealed:
« MTR 2756 methionine synthase gene (Asp 9719
Glu), heterozygote A/G;

« methionine synthase reductase gene MTRR 66
A/G, heterozygote A/G;

« methylenetetrahydrofolate reductase gene
MTHFR 677 C/T (Ala 222 Val), heterozygote C/T;

. platelet integrin subunit IlIA gene (platelet
fibrinogen receptor) ITGBZ 1565 T/C, heterozy-
gote T/C;

. platelet receptor gene for collagen (integrin
alpha-2) ITGA 807 C/T, heterozygote C/T .

DISCUSSION

The diagnosis of ischemic stroke in the PCA ba-
sin is difficult because of the peculiarities of the
circulation and lack of symptoms specificity [16].
The most frequent manifestations of the disease
are homonymous visual field disturbances and
headache. The nonspecific nature of symptoms
necessitates differential diagnosis with migraine,
acute sinusitis, and multiple sclerosis. The disease
debuted with flickering vision without headache,
which was ignored by the patient for quite a long
time, leading to late diagnosis and treatment. The
flickering vision was not accompanied by hea-
dache and indicated hemodynamic disorders of
the visual system on one side above the chiasma.
The patient was admitted to the hospital with par-
tial loss of the same visual fields, which is a sign of
blood flow disturbance in the area of the striatal
cortex, optic radiation or lateral patellar body [17,
18]. Ischemic changes detected on neuroimaging
in the parieto-occipital region confirm the level of
visual pathway damage.

CT angiography of the spine diagnosed throm-
bosis of the left vertebral artery (V,-V, segments).
It is known that occlusion of a single vertebral ar-
tery does not lead to ischemicinfarction; however,
if the patient has cerebral infarction in the basin
of PCA branches and vertebral artery thrombosis,
the causal relationship is more likely in combina-
tion with pathology in the cervical spine, cranio-
vertebral region, presence of cervical rib, vascu-
lar atherosclerosis, and Willis Circle anomalies.
Cervical carotid and vertebral artery dissection is
a well-known cause of stroke in young adults, es-
pecially in patients with migraine, fiboromuscular
dysplasia, hypertension, and trauma [19, 20].

Stroke in childhood and adolescence is rarely
associated with adult obligatory risk factors such
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as vascular atherosclerosis, arterial hypertension,
dyslipidemia, diabetes mellitus, etc. The main
etiologic and predisposing factors are recognized
as acquired and congenital prothrombotic dis-
orders involving heart diseases (including con-
genital malformations and cardiomyopathies),
(arteriopathies craniocervical arterial dissection,
fibromuscular dysplasia, primary angiitis); con-
genital metabolic disorders; infections; head and
neck trauma; sickle cell anemia; prothrombotic
disorders; autoimmune diseases and malignan-
cies [21, 22]. The most significant factors are heart
defects, arteriopathies, hereditary thrombophilia,
and prothrombotic disorders [23]. The factors
determining the risk of stroke recurrence are not
fully understood. They include heart disease, ar-
teriopathies, prothrombotic factors, monogenic
forms of stroke, and hereditary thrombophilia due
to polymorphisms of genes of blood coagulation
factors, fibrinolysis, thrombocyte hemostasis, and
homocysteine metabolism [24].

In our observation, the patient had a combina-
tion of five polymorphisms of genes related to the
hemostasis system: heterozygous mutations of
MTHFR and platelet glycoprotein genes, i.e. there
is a polygenic hereditary predisposition to throm-
botic lesions of cerebral vessels [25].

Mutation in the methylenetetrahydrofolate
reductase (MTHFR) gene leads to a thermolabile
enzyme with reduced enzymatic activity and is
one of the reasons for the development of hyper-
homocysteinemia (HHC) [26]. Studies have shown
that genetically determined HHC is associated
with an increased risk of ischemic stroke due to
its effects on the endothelium of the vascular wall
not only in adults but also in children [27]. The pa-
tient's plasma homocysteine level was 8.3 umol/L
(with a normal range of 5 pmol/L in children) [28].

Disturbance in the system of vascular-platelet
hemostasis is one of the significant pathophysio-
logic causes of stroke development regardless of
etiology. Polymorphisms of platelet glycoprotein
receptors, called human platelet antigens (HPA),
modulate receptor density, altering platelet func-
tion and thrombus formation [29]. Particular at-
tention has been paid to the fibrinogen receptor,
Gpllb/llla complex, which mediates aggregation
of active platelet forms. The pathogenetic role of
Gpllla 1565 T/C glycoprotein polymorphism is due
to the increased receptor function of platelets and
aggregation of these blood platelets, and fibrino-
gen is the main plasma cofactor of this process.
An almost threefold increased risk in HPA carri-
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ers for venous sinus thrombosis in children has
been found [30]. Carriage of several polymorphic
thrombophilia factors in a patient may indicate
a cumulative prothrombotic effect on the risk of
ischemic stroke [31, 32]. Thus, one of the risk fac-
tors for stroke development in a patient is heredi-
tary multigenic thrombophilia.

DISCUSSION

The sudden onset of homonymous visual field
defects is a consequence of cerebral vascular le-
sions in the occipital lobe supplied by branches of
the posterior cerebral artery. Thorough clinical ex-
amination involving neuroimaging and perimetry
makes it possible to diagnose a stroke in the basin
of the posterior cerebral artery branches, and to
provide timely adequate therapy and secondary
prevention to avoid recurrence [33].
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OOMNONMIHUTENbHAA UHOOPMALUA

Bknap aBTOpOB. BCce aBTOpbI BHecnu cylye-
CTBEHHbIV BKNaj B pa3paboTKy KOHLenuumu, npo-
BeleHNe UCCnefoBaHUA W MOArOTOBKY CTaTby,
npounu 1 ogobpunn GrHanbHy Bepcuio nepeq
nyénukayuen.

KoHonukT wmHTepecoB. ABTOpbl Aeknapwu-
PYIOT OTCYTCTBUE SIBHBIX U MOTEHUMANbHBIX KOH-
ONMKTOB MHTEPECOB, CBSA3AHHbIX C Ny6nuKauunen
HacToALeln cTaTbu.

UcTtouHuk ¢puHaHcmpoBaHMA. ABTOPbI 3asB-
NAT 06 OTCYTCTBUY BHELHEro GrHaHCMPOBaHMWSA
npwv NpoBeAeHNN UCCNeoBaHMA.

NHdopmmpoBaHHOe cornacme Ha ny6nuka-
ymio. ABTOpbl NONYyYUIM MUCbMEHHOE corfacue
3aKOHHbIX MpeAcTaBuTeNiel nauveHTa Ha nybnu-
Kauuio MeanUMHCKNX AaHHbIX.
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Abstract. Optimal respiratory support in newborns with critical body weight is one of the priorities in providing quality
medical care. Currently, the criteria for effective ventilation are not only a stable level of saturation and reference
values of blood gas composition, but also maintaining a balance between the proposed respiratory support and the
respiratory needs of the child. In addition, a very important condition for protective ventilation in these patients is
minimizing mechanical impact, which plays a key role in the development of ventilator-induced lung damage and
bronchopulmonary dysplasia. In this regard, approaches to initial respiratory support must be not only justified, but
also safe. A clinical case of the successful use of non-invasive NAVA ventilation as a starting method of respiratory
support in premature newborns with a birth weight of 660 g is presented. The parameters of focal echocardiography
are analyzed; the dynamics of X-ray images and blood gas parameters are presented. The influence of this regimen
on the efficiency of spontaneous breathing and the general condition of the child was assessed.

Keywords: premature newborns, NAVA ventilation, extremely low birth weight, focal echocardiography, non-invasive
ventilation

HEWHBA3NBHAA NAVA B KAYECTBE CTAPTOBOIO

METOAA UCKYCCTBEHHOW BEHTUNALUN NETKUX

Y HEJOHOLWEHHOIO HOBOPOXAEHHOIO C 3KCTPEMAJIbHO
HU3KON MACCOW TEJIA NPU POXOEHUW. KMUMHNYECKUI CITYYAIA
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Pe3stome. OnTymanbHasa pecnnpaTopHasi noaaep»Ka Y HOBOPOXKAEHHbIX C KPUTUYECKON Maccol Tena — ofHa
13 NPUYOPUTETHbLIX 334a4 NPV OKa3aHUN KauyeCcTBEHHOW MeMLMHCKOW noMolu. B HacTosLlee BpemMa Kputepu-
AMU 3GDEKTVBHOV BEHTUNALMN ABMAIOTCA HE TONbKO YCTONYMBBIA YPOBEHb CaTypaLmm U pedepeHCHble 3Hauve-
HMA ra30BOro COCTaBa KPOBW, HO U COXpaHeHre GanaHca Mexay NpeaioXKeHHON pecnpaTopHO NoAfe P KO
W AbIXaTeNbHbIMU NOTPEOHOCTAMY pebeHKa. Kpome Toro, HemanoBaXXHbIM YCJIOBYEM MPOTEKTVBHOW BEHTUNALNN
y JaHHbIX NaLNEHTOB ABNAETCA MUHMMU3ALIMA MEXaHNYECKOro BO3eNCTBMA, KOTOPOe UrpaeT KloYeByo posib
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B Pa3BUTUN BEHTUIATOP-VHAYLMPOBAHHOTO MOBPEXAEHWA NErKNX 1 GPOHXONEroyHon aucnnasmm. B ceasm c
STUM MOAXOAbI K CTapTOBON pecnunpaTopHO NoaaepKKe AOMKHbI ObiTb HE TOJIbKO 060CHOBaHHbIMM, HO 1 6e3-
onacHbiMu. MNpeacTaBneH KNNHNYECKNIA Cly4Yal YCMeLWwHOro NpMMeHeHNA HEMHBa3VBHOW HEPBHO-PEryvpyemMom
BeHTUNAUMM nerkux (NAVA-BeHTUNALMM) B Ka4yeCcTBe CTapTOBOro MeToAa PecnnpaTopHOW NOAAEPKKM Y Hefo-
HOLLUEeHHOro pebeHKa ¢ Maccol Tenla npu poxaeHun 660 r. NpoaHanr3npoBaHbl NapameTpbl GOKYCHOW IX0Kap-
Avorpadun, npeactaBneHa AMHaMKa PEHTreHONOrMUYeCcKx CHUMKOB U NMoKa3aTesiell ra30BOro coctaBa KpoBU.
OLeHeHo BViAHME AAHHOTO PeXnMa Ha 3$PeKTVBHOCTb CMIOHTAHHOIO AblXaHUs 1 0bLee coCToAHMEe pebeHKa.

KnioueBble cnoBa: He0OHOWEeHHbIe HOBOPOxOeHHble, NAVA-eeHMUIAYUS, 5KCmMpemMasabHO HU3KAs Macca mesa npu
pOXOeHUU, hOKYCHAs XOKapouozpagus, HeUHBA3UBHAA 8eHMUJIAYUS JIe2KUX

INTRODUCTION

Ncnonb3oBaHne COBpeMeHHbIX CcTpaTerui
nposeaThe use of modern strategies of artificial
lung ventilation (ALV) in preterm neonates has
led to an increase in their survival rate. However,
the high incidence of bronchopulmonary dys-
plasia and ventilator-induced damage makes the
problem of choosing the optimal mode and para-
meters of ALV extremely urgent [1].

One of the “sparing” methods is Volume Gua-
rantee Ventilation, which is increasingly used in
neonatology. It is adaptive ventilation that uses
complex computer algorithms to provide patients
with a given respiratory volume [2]. It can reduce
lung damage involving the precise delivery of a set
respiratory volume [3]. Volume Guarantee ventila-
tion is different from traditional volume-controlled
ventilation. During VG ventilation, airflow is used
to provide a set respiratory volume, whereas ven-
tilation control is pressure-based. In modern ven-
tilators, respiratory volume measurement is made
possible through the use of a proximal flow sensor.
It allows to control the respiratory volume and to
correct ventilation parameters in time, thus mini-
mizing the risks of lung volumetric injury [4].

Another modern strategy of respiratory sup-
port in preterm infants is the use of neurally
regulated ventilation, which uses the electrical
signal of the diaphragm as a trigger for the initia-
tion of a machine breath [5]. J. Beck showed that
Neurally Adjusted Ventilatory Assist (NAVA-ven-
tilation) is a kind of respiratory prosthesis, where
the diaphragm and the ventilator equally sup-
port breathing and provide respiratory support
not only synchronously, but also in proportion to
the patient's needs [6]. Studies performed by a
group of authors led by M. Wu, also demonstra-
ted qualitative interaction between the patient
and ventilator in NAVA mode, both in adults and
children [7].

Preterm newborns, especially those with very
low and extremely low birth weight, are highly
sensitive to changes in intrathoracic pressure and

respiratory volume fluctuations, so the choice of
ventilator mode should be reasonable and effec-
tive [8]. Methodological recommendations for the
management of newborns with respiratory distress
syndrome do not provide a specific mode of ven-
tilatory support, which makes it possible for a re-
suscitator or neonatologist to take a non-standard
approach to the choice of respiratory support. That
is why we would like to present a clinical case of
using non-invasive NAVA ventilation in a baby with
a body weight of 660 g as a starting mode of ven-
tilation.

AIM

To evaluate the efficacy of non-invasive NAVA
ventilation as a starting method of respiratory
therapy in a premature neonate with a birth
weight of 660 g.

MATERIALS AND METHODS

During the course of the research there have
been analyzed: resuscitation card, observation
sheets, which included heart rate, blood pressure
and saturation indices, diuresis rate. In addition,
X-rays, neurosonography and echocardiography
were analyzed. The dynamics of changes in blood
gas composition and electrical activity of the dia-
phragm assessed by graphic monitoring in NAVA
mode is also presented.

Within the framework of focal echocardiogra-
phy, myocardial preload was evaluated to exclude
hypovolemia and fluid overload, myocardial con-
tractility and cardiac afterload [9]. Myocardial con-
tractility was determined by ejection fraction and
shortening fraction, afterload — by measuring
left ventricular wall stress (ESWS — end systolic
wall stress) during systole using the formula:

KCP
AT3ADK c-(14T3UPK </KCP) -

ESWS (— ) = 135-Aflcp
™M

In addition, open ductus arteriosus was diag-
nosed, its diameter and significance for systemic
and cerebral blood flow were determined.
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CLINICAL CASE

Child P., date of birth 19.12.2023. Birth weight
660 g, height 30 cm, Apgar score 6-7 points, boy.
Obstetric diagnosis of the mother: premature de-
livery by cesarean section at 28 weeks. Intraute-
rine fetal hypoxia before delivery. Insufficient fetal
growth. Scar on the uterus. Chronic nicotine ad-
diction. Candida vaginitis. Laparotomy. Caesarean
section according to Gusakov. From the history of
the mother, it is known that the present pregnan-
cy is the 6th, delivery is the 2nd. Has one healthy
child of eleven years old. Natural miscarriages
in 2014, 2016, 2019 and 2020. Registered at the
antenatal clinic for the last pregnancy in the last
8 weeks. At 15 weeks there was a suspicion of fe-
tal genetic abnormality, but the diagnosis was not
confirmed by chorionbiopsy. From the 21st week
onward, there was delayed fetal growth, amniotic
masses in the uterine cavity, and uteroplacental
blood flow abnormalities. Uterine and fetoplacen-
tal blood flow disorders at 26 weeks. At 27 weeks,
the mother had an acute viral infection.

ISSN 2221-2582

On 19.12.2023 at the term of 28 weeks and
3 days a boy was born by cesarean section. At
birth, the condition was severe, due to respirato-
ry failure, deep immaturity. From the first minutes
respiratory support was carried out in the form of
non-invasive ventilation with positive pressure
at the end of exhalation, followed by transition
to nasal ventilation with intermittent positive
pressure. Taking into account the persisting oxy-
gen demand of 60% at the 10™ minute, nonin-
vasive administration of surfactant preparation
200 mg/kg was performed. A peripheral venous
catheter was placed, infusion therapy was star-
ted, and colostrum was given. By the 30" minute,
the neonate was stabilized in a heat-saving film
in a transport cuvette on noninvasive ventilation
in the mode of nasal ventilation with intermit-
tent positive pressure, he was transported to the
intensive care unit N7 of the Irkutsk Regional
Perinatal Center.

Upon admission to the intensive care unit, the
child was examined: review chest radiography,

Fig. 1.

Puc. 1. PeHTreHorpadous oKpy>XHOCTU FPYAHONA KNETKM, BbINO-
HEeHHast B NEPBbIA Yac XN3HU

X-ray of the chest organs in the first hour of life

Fig. 2.
the moment of birth

X-ray of the chest organs. Dynamics after 6 hours from

Puc. 2. PeHTreHorpadpusi OKpY)XXHOCTU FpyAHONA KneTku. [uHa-
MUKa Yepe3 6 4acoB C MOMEHTA POXAEHNA
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Table 1. Hemodynamic profile according to focal echocardiographic
Ta6nuua 1. FTemognHamunuyeckmit npodunb No AaHHbIM GOKYCHOI SXoKapamnorpapum
OO6bEMHbI KPOBOTOK B fleroy- d OAT
CyTRM/ HOW apTepun (.MJ'I/KF B MUHYTY) / (M) / RIMIMA/ | ®BJIK (%) / oY JTXK ESWE
Volumetric blood flow LA/Ao . (%) /FSLV | rp/cm?/
Day . d DA Ri ACA EF LV (%) )
in the pulmonary artery (%) g/cm
- (mm)
(ml/kg per minute)
1 435 0,2 1,33 1,0 778 40,9 28
2 372 0,18 1,2 0,79 72,5 389 38
3 305 0,1 11 0,76 76,5 41,3 35
4 288 - 11 0,75 774 41,9 37

Note: DA — ductus arteriosus; ACA — anterior cerebral artery; EF LF — ejection fraction left ventricular; FS LV — fractional shortening left
ventricular.
Mpumeyanmne: OAIT — OTKPbITHIN apTepuanbHbi NpoToK; [IMA — nepeaHsas mo3rosas apTepus, OB JIK — ¢pakuua Bbibpoca nesoro

xenypouka, Y JIXK — ppakumsa ykopoueHrsa neBoro xenyaouxa.

Table 2. The blood gas parameters in the first 3 days

Ta6nuua 2. NMokasaTenu ra3oBoro coctaBa KPOBU B NepBble Tpoe CYyTOK

CVDT:; / pH pCo, pO,, BE HCO, ’12'2::6/
1 7291714;735] | 461137,6;53,3] | 405[30,3;539] | -42[-94;+1,5 | 2030161242 | 2201726l
2 73317,22;737] | 432133,6;489] | 3863325111 | -31[54+03] | 21101752300 | 19[1,220]
3 731[721;739] | 41,0032,5460] | 394 [329;488] | -40[-78-11 | 20701682191 | 21[1,0;2,3]

14:12 < e
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Puc. 3.

Graphical monitoring of electrical activity of the diaphragm
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focal echocardiography, neurosonography, labora-
tory and bacteriologic screening were performed.

RESULTS

According to the chest radiography performed
on admission, the was a radiographic picture of
severe respiratory distress syndrome, pronounced
decrease in left lung airiness (Fig. 1).

However, taking into account effective spon-
taneous breathing and stable saturation level of
more than 95%, the child was transferred to non-
invasive NAVA. After 6 hours, a review radiogra-
phy of the chest was repeatedly performed. There
was a distinct positive dynamics in the form of res-
toration of airiness of both lungs (Fig. 2).

According to the results of focal echocardio-
graphy performed on the first day of life, there
was an increase in the volume blood flow in the
pulmonary artery and the presence of an open
ductus arteriosus with cerebral blood flow distur-
bance of hypoperfusion type.

On the second day of life, a moderate increase
in the volume blood flow in the pulmonary artery
remained, the arterial duct remained open, but
there was restoration of blood flow in the cerebral
vessels. On the third day of life, the volume blood
flow in the pulmonary artery normalized, the ar-
terial duct decreased more than 2 times, cerebral
and mesenteric blood flows were not disturbed.
On the fourth day the arterial duct spontaneously
closed. Myocardial contractility was not disturbed,
afterload corresponded to the age norm (Table 1).

No pathologic changes were observed in the
blood gas composition during the first three days,
and pH, pCO,, pO,, BE and lactate indices corre-
sponded to the reference values (Table 2).

Graphical analysis of diaphragm electrical ac-
tivity reflected good neuromuscular interaction
and efficient operation of the respiratory muscu-
lature. The median values of maximum diaphragm
electrical activity were [5.6;18.8]cmHg/uV, indicat-
ing adequate respiratory support proportional to
the child's needs (Fig. 3).

DISCUSSION

The clinical case is fully justified using non-inva-
sive NAVA as a starting regimen of respiratory the-
rapy. If spontaneous breathing is preserved, it does
not only synchronize the machine breaths with the
child's respiratory attempt, but also performs them
in proportion to the child's needs by analyzing the
strength of muscle contraction. This allows to avoid
excessive ventilation, maintaining the constancy of

ISSN 2221-2582

the blood gas composition. According to the data
of chest radiography, the recovery of lung airiness
was noted in 6 hours, and the child did not require
“toughening” of ventilation parameters. It is shown
that this method of ventilation has no negative
effect on systemic and cerebral hemodynamics.
NAVA created the pressure that does not affect the
contractility of myocardium and left ventricular af-
terload, thus does not interfere with restructuring
of blood circulation in the first day of life.

Thus, the use of noninvasive NAVA as a star-
ting method of respiratory support in profoundly
premature neonates is not only possible, but also
promising. Rapid recovery of pulmonary function,
stabilization of systemic and cerebral hemody-
namics are the result of effective ventilation as
close as possible to physiological breathing.

CONCLUSION

Not so long ago, the possibility of preserving
spontaneous breathing in a profoundly prema-
ture infant was out of the question. As a rule,
resuscitation in the delivery room ended with
tracheal intubation and transfer to forced ventila-
tion. Now the use of intelligent modes of non-in-
vasive ventilation allows to completely revise this
tactic. Nowadays, the use of intelligent modes of
non-invasive ventilation allows to completely re-
vise this tactic and use those ventilation methods
that preserve and maintain effective independent
breathing of the child from the first minutes of life.
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AONOJIHUTEJIbBHAA UHOOPMALIUA

Bknag aBTOpOB. BCce aBTOpbI BHeECnM cCylie-
CTBEHHbIV BKNag B pa3paboTKy KoHUenuuu, npo-
BelleHMe uccnefoBaHMA U MOATOTOBKY CTaTbW,

PRACTICAL NOTES



ISSN 2221-2582

npounu n ofobpunu GrHanbHy Bepcuio nepes
nybnukaumen.

KoH}nuKT nHTepecoB. ABTOPbI AEKTapUpYIoT
OTCYTCTBUE ABHbIX Y MOTEHLUMANbHbBIX KOHPNNKTOB
NHTEPEeCOoB, CBA3aHHbIX C NybnvKauuen HacTos-
Lien ctatbu.

NcTouHnK puHaHcmpoBaHuA. ABTOPbI 3asaB-
nAT 06 OTCYTCTBMY BHelHero GrHaHCMpoBaHmWsA
npv NpPoBeeHNN NCCeOBaHUA.

NHdopmmpoBaHHOe cornacme Ha ny6nuka-
ymio. ABTOpPblI NONYYUNM MMUCbMEHHOe corfiacue
3aKOHHbIX MpefcTaBUTenen nayveHTa Ha nyonu-
Kaumio MeANLNHCKUX OaHHbIX.
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PELVIC EPIDERMOID CYST IN A TEENAGER:
AN EXTREMELY RARE CLINICAL CASE
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Abstract. Epidermoid cysts are defined as benign tumors of the skin that evaluate from the ectodermal germ
layer. Typical localization is face, neck, scalp, hands, and much less frequently described unusual locations: brain,
gonads, spleen, kidneys. The evolution of cysts of atypical localization is associated with impaired migration
of ectoderm cells during embryogenesis. An epidermoid cyst in the child’s pelvic is an extremely rare clinical
case. In the available literature, only two descriptions of epidermal cysts of pelvic localization among children
are found. The clinical course of epidermoid cysts can be asymptomatic or accompanied by pain, lower urinary
tract symptoms, disruption of internal organs. Indications for surgical treatment of such cysts are their possible
inflammation, compression of neighboring organs with disruption of their function, and an extremely low but
probable risk of malignancy. We present a clinical case of successful minimally invasive treatment of a 17-year-old
boy with a pelvic epidermoid cyst, suffering from long-term abdominal pain syndrome.

Keywords: epidermal cyst, pelvic cyst, cysts in children, extraorgan cyst, pediatric urology, laparoscopy, surgical
treatment
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Pe3stlome. DnvigepmanbHble KACTbl ONpeaensioT Kak JOOPOKaUeCTBEHHbIE OMYXOJN KOXN, MPOUCXOAALINE 13 IK-
TOAEPMaNIbHOIO 3aPOAbILLEBOrO INCTKA. TMANYHO OHY IOKANM3YIOTCA Ha NMLe, LWee, BOIOCUCTON YacTu FOf1I0BbI,
KUCTAX, 3HAUUTENIbHO PeXe BCTPEYAnTCA HeOObIYHbIE JIOKaN3aLun: rOJIOBHOM MO3F, FOHabl, Cefie3eHKa, Noy-
Kun. lNponcxoxgeHre KNCT HETUNMMYHOM STOKaNu3aunmn CBA3aHO C HapyLIeHnemM MUrPaLnmn KNeTok SKTOAEePMbl B
npouecce smbprioreHesa. SnmaepmanbHas KUCTa MosioCcTV Manoro Tasa y pebeHka — 3KCTpeMasibHO peaKumi
KNVUHWYECKI ciiyyain. B gocTtynHom nutepaTtype Hammn HadeHOo BCero ABa ONmncaHna SnugepmManbHbIX KACT Ta-
30BOWV JIOKanm3auum y getei. KnnHuyeckoe TeyeHne anuaepMasibHbIX KUCT MOXKET OblTb Kak 6€CCUMMTOMHBIM,
TaK 11 CONMPOBOXKAATbCA 6ONEBBIM CIHAPOMOM, HAapYLUEHMEM MOUYENCTYCKaHWA, HapYLLUEHUAMN PAabOTbl BHYTPEH-
HUX OpPraHoB. [NoKa3zaHMAMMN K XPYPrMYeCcKOMy NeUYeHUI0 TakKnX KUCT ABMAITCA X BO3MOXHOE BOCMaNieHue,
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CAaBJIeHne CoCefHMX OPraHoOB C HapyLlleHneM QYHKLMW 1 KpaiHe HU3KNIA, HO BEPOATHBIN PUCK ManUrH1u3aunm.
Hamun npeactaBneH KNMHNYECKWIA ClyYal YCNeLwHOoro MasionHBa3NBHOIO leYeHnsa Manbymka 17 net ¢ anvaep-
ManbHOW KMCTO Mafioro Tas3a, CTpaAatoLLero AmTesbHbIM abAoMUHaNbHbIM 6051€BbIM CUHAPOMOM.

KnioueBble cnosa: 3nu6epmaanaﬂ Kucma, kucma ma’sioeco masa, kucmel y Oemed, BHeEOp2dHHAA Kucmada, demckas

ypoJI02US, 1IANAPOCKONUS, XUpypauyeckoe JiedeHue

INTRODUCTION

Epidermoid cysts (epidermal inclusion cysts)
are defined as benign skin tumors developing
from the ectodermal germinal sheet [1]. Most
commonly, this pathology develops in individuals
aged 19-45 years and usually the cysts are located
on the face, scalp, neck, hand, and foot [1-3]. Unu-
sual localizations such as brain, gonads, bones,
spleen, kidney and other internal organs are much
less common [4]. Usually, cysts do not bother pa-
tients and are discovered incidentally, but when
they are large, they may compress neighboring
organs, lead to lower urinary tract obstruction,
pain syndrome or cause discomfort to patients [2,
4, 5]. The available literature describes two cases
of treatment of children with pelvic epidermoid
cysts. Thus, this type of localization is extremely
rare in paediatric practice [3, 6].

CLINICAL CASE

Patient E., 17 years old, was admitted to the
department of paediatric urology of St. Peters-
burg State Paediatric Medical University on
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23 January 2023 with complaints of recurrent
abdominal pain. According to the anamnesis:
during the last year he was examined in a hos-
pital at the place of residence due to painful
abdominal syndrome, further ultrasound exami-
nation (USG) revealed a voluminous cystic forma-
tion in the small pelvis. After discharge he was
consulted by a paediatric urologist-andrologist
and sent for additional examination to the clinic
of the Pediatric University.

Ultrasound: a rounded formation with thin
walls was detected in the small pelvis, the forma-
tion was deforming the bladder, the content was
of medium echogenicity, inhomogeneous, with
hyperechogenic inclusions (Fig. 1).

Uroflowmetry: the curve is flattened, micturi-
tion volume — 400 ml, maximum flow rate —
17.4 ml/s, average flow rate — 7.8 ml/s, residual
volume — 8 ml. Magnetic resonance imaging
(MRI): the formation is located in the pelvis, up
to 6.5 cm in size, to the left of the prostate gland,
partially deforms the left lobe of the prostate, the
content is fluid with inclusions (Fig. 2).
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Pelvis ultrasound: A — in the frontal plane; B — in the sagittal plane. 1 — bladder; 2 — epidermoid cyst
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Blood test: alpha-fetoprotein — 1.22 IU/ml
(norm: 0.00-15.00 1U/ml), LDH — 157 units/L
(norm: 125.00-220.00 units/l), beta-HCG —
1.3 IU/ml. The child was consulted by a paediatric
oncologist — removal of the cystic neoplasm was
recommended.

Intraoperative cystourethroscopy was per-
formed to exclude the connection of the lower
urinary tract with the cyst cavity, during which no
signs of communication were detected. The blad-
der wall showed no visible changes. Laparoscopic
trocars (5 mm) were placed in the periapical, left
and right iliac regions. The peritoneum was dis-
sected in the bladder apex, after which a tumor-
like formation was identified and mobilized in the
retrovesical space. The cyst was completely iso-
lated and dissected, after which it was evacuated
from the abdominal cavity. Doughy, granular,
cream-colored contents were extracted at autop-
sy (Fig. 3, A).

The postoperative period was uncomplicated.
The patient received antibacterial, symptomatic,
and external therapy. The urethral catheter was
removed on the 3 day. Control uroflowmetry
was performed on the 7t" day after the operation.
It showed an increase in the average flow rate
from 7.8 ml/s to 9.3 ml/s, maximum flow rate from
17.4 ml/s to 20.7 ml/s with a micturition volume
of 410 ml.
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Tissue diagnostics: the cyst wall consists of
fibrous connective tissue, with numerous dilated
blood vessels, small focal hemorrhages. The cyst
lining was formed by multilayer squamous kerati-
nizing epithelium, which corresponds to the patho-
logical picture of an epidermal cyst (Fig. 3, B). On
the 7t" day after surgery, the child was discharged.

Next time, the boy was examined in the de-
partment after 1 year. There were no complaints
of abdominal pain during this period, the patient
feels healthy. There are no signs of new cystic for-
mations in the pelvic cavity at ultrasound. Uro-
flowmetry curve was slightly flattened, average
flow was 9.9 ml/s, maximum flow was 18.5 ml/s
with a volume of 250 ml.

DISCUSSION

Epidermoid cysts are benign tumors of ecto-
dermal origin. This pathology was first described
by M.B. Dockerty and J.T. Pristley (1942) and de-
fined as a cystic formation of unclear etiology [7].

A number of authors believe that the origin of
congenital epidermal cysts is associated with em-
bryonic implantation of ectoderm cells [2, 4, 5].
B. Fakhir et al. (2009) reported that acquired epi-
dermal cysts can occur due to trauma or under-
gone surgery [5].

The typical localization for this pathology is the
face, scalp, neck, chest and genital skin (scrotum,
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MRI: a — frontal plane; b — sagittal plane. 1 — bladder; 2 — epidermoid cyst
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penis) [1, 2]. Unusual localizations such as the
brain, gonads, bones, spleen, kidneys and other
internal organs are described much less frequently
[2,3,7,8].

Epidermoid cyst located in the pelvis, which is
not associated with internal organs, is an extreme-
ly rare clinical case. We found two descriptions of
pelvic epidermoid cyst in a child in the available
literature [3, 6]. Meanwhile, F.Z. Fdili Alaou et al.
(2012) reported 15 cases of epidermoid cysts in
adults [4].

N.S. Hyseni et al. (2009) believe that clinical
manifestations depend on the compressive effect
on organs and tissues. The patient described in
their work suffered from abdominal bloating and
pain [3]. In the second case presented by Y. Kato
et al. (1998), the pathology was asymptomatic [6].
A number of authors also describe the develop-
ment of pain syndrome, urinary disturbance due
to urethral compression in adults [2, 5, 9]. In our
clinical case, the patient was bothered by recur-
rent abdominal pain.

Large cysts can be palpated through the ante-
rior abdominal wall, and sometimes the cyst can
be palpated rectally [10]. In our clinical case, the
cyst was not detected rectally.

Since epidermoid cysts are usually benign tu-
mors, specific markers of malignant growth are
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6/b
Removed cyst (a); histological specimen (b). 1 — cyst cavity; 2 — epithelial lining; 3 — fibrous connective tissue

YnaneHHas kucra (a); rmcTonornyecknii npenapar (6). 1 — nonocTb KUCTbI; 2 — 3NUTENaNbHas BbICTUNKA; 3 — BONMOKHUCTaA

informative only in cases of neoplastic transforma-
tion [2].

According to J. Pritesh et al. Pritesh et al. (2018),
it is possible to visualize a delimited rounded for-
mation of mixed echogenicity in ultrasonography
[2]. F.Z. Fdili Alaoui et al. (2012) report that such
formations in women can be taken for ovarian
cysts [4].

According to a number of authors, computed
tomography (CT) scans show the absence of a
homogeneous fluid component in these cysts,
which distinguishes them from other common
cystic formations such as lipomas, fibromas,
and desmoid tumors [2, 5, 8]. For a more accu-
rate diagnosis, it is better to use MRI, in which
it is possible to see a clearly delineated forma-
tion with a heterogeneous signal intensity in
both T1- and T2-modes [4, 5, 10]. According to
B. Fakhir et al. (2009), contrast accumulation by
the surrounding tissues will allow to assess the
nature of the cystic formation, as well as to pre-
dict the possibility and degree of mass effect [5].

According to most authors, histological ex-
amination demonstrates that an epidermal cyst
is a cavity with fibrous connective tissue walls
containing full-blooded vessels. The cyst lining
consists of multilayered squamous keratinizing
epithelium, and horny scales may be detected
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inthe lumen[2,4, 10]. Our sample demonstrates
the same histological picture.

The important differential sign distingui-
shing epidermal cysts from other cysts is the ab-
sence of skin appendages (sebaceous and sweat
glands, hair follicles) [1]. Tumor diagnostics of
the removed cyst showed no skin appendages
in the cyst lumen.

Malignisation of such formations is consi-
dered improbable [1, 2, 4]. M.V. Kuritsyn (2006)
describes 4 cases of malignant neoplasms
formed from the epithelial lining of epidermoid
cysts in 50-58-year-old women [11]. It is known
that the proportion of children with neoplasms
of various localizations can reach 2.3% [12] and
that the main problem of paediatric oncology
remains late diagnosis [13].

Oncological vigilance is one of the main direc-
tions of the diagnostic process against the back-
ground of increasing cancer morbidity rates in
St. Petersburg, which is associated, among other
things, with improving the quality of examination
and increasing the vigilance of physicians with re-
gard to cancer [14].

CONCLUSION

Pelvic epidermoid cyst in a child can manifest
with prolonged abdominal pain syndrome. Surgi-
cal removal of the formation with subsequent his-
tological examination is the only method of de-
finitive diagnosis and treatment of this extremely
rare pathology.
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Abstract. Ledd's syndrome is a common cause of intestinal obstruction in newborns, and in 90% of cases —
in children under 1 year. At the same time, diagnostics and surgical treatment in this age period are not
difficult. The authors analyzed 15-year experience of treating 51 children of older age groups with Ledd's
syndrome and showed that its course in adolescence often has a nonspecific clinical picture, as well as an
asymptomatic course, which can cause such conditions as hypotrophy, malabsorption syndrome, constipation,
gastroesophageal and duodenogastric reflux and gastroduodenitis. The article presents the experience
of treating a child with Ledd's syndrome in adolescence, demonstrating the complexity of diagnosis and
treatment of older children.

Keywords: Ledd’s syndrome, Ledd’s syndrome in adolescents and adults, diagnostics, surgical treatment
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Pestome. CnHgpom Jlegaa — Hepefkaa NpUUnHa KALWEYHOW HEMPOXOAUMOCTY Y HOBOPOXKAEHHbIX, 1 B 90% cnyya-
eB —y geten fo 1 roga. [pv 3ToM ANarHoCTrKa U XMpPyprimvyeckoe ieveHre B 5TOM BO3pacTHOM Nepuoae He npeg-
CTaBfIAET CIOXKHOCTEN. ABTOpamy MPoaHanu3npoBaH 15-neTHniA onbIT eyeHns 51 pebeHKa CTapLumx BO3PACTHbIX
rpyyn ¢ cmHapomom Jlegaa 1 mokasaHo, YTO ero TeyeHne B MOAPOCTKOBOM MeprOoAe YacTo MMeeT Hecreumdpnye-
CKYIO KIMHNYECKYIO KapTUHY, @ TakXKe 6eCCMNTOMHOE TEYEHUE, UTO MOXKET ABUTbCA MPUUNHON TaK/X COCTOSHIA,
Kak runotpodus, CMHAPOM ManbabcopbLuuy, 3anopbl, *KenyAoYHO-NMLLEBOAHBIN 1 JyOfeHO-racTpanbHbIn ped-
NIOKC M racTpoAyoneHUT. B cTaTbe mpeacTaBneH onbIT leYeHns pebeHKa ¢ CMHAPOMOM Jlenaa B MOAPOCTKOBOM
nepuoge, 4eEMOHCTPUPYIOLWNIA CAIOKHOCTb AUArHOCTMKN U NeYeHNA JeTel CTapLiern BO3pacTHOW rpynmbl.

KnioueBble cnoBa: cuHOpom Jledda, cuHOpom J1edoa y noOpoCcmKo8 U 83poc/iblx, OUAZHOCMUKA, Xupypau4yeckoe

Jle4yeHue

INTRODUCTION

Ledd's syndrome (LS) is an uncommon cause
of intestinal obstruction in neonates, with a in-
cidence of 0.8:1000 [1, 2]. About 90% of cases of
Ledd’s syndrome manifest prior to 1 year of age.
K. Fang et al. indicate that only 10% of cases of
Ledd’s syndrome are detected after the first year
of life [3, 4]. The incidence of Ledd’s syndrome in
adult patients ranges from 0.0001 to 0.2%, and
about 15% of such people do not have any clinical
manifestations for a long period of life [5, 6].

Diagnosis and surgical treatment of Ledd’s
syndrome as a cause of intestinal obstruction in
neonates is not difficult. However, the prolonged
asymptomatic course of LS in children and ado-
lescents lead to late diagnosis, and further for-
mation of acute and chronic pathological condi-
tions that threaten the child's life. In this regard,
children with LS are often repeatedly hospita-
lized in various departments (more often — in
gastroenterological ones), receive symptomatic
treatment and are discharged in a state of com-
pensation without receiving etiotropic treat-
ment. As an intraoperative finding in a number
of cases, Ledd's syndrome causes significant dif-
ficulties in adopting the correct surgical tactics
during surgery [7].

CLINICAL CASE

The clinical case presented in this article de-
monstrates the complexity of diagnosis and treat-
ment of adolescents with LS.

Patient E., 14 years old, male, came to the cli-
nic with complaints of abdominal pain, irregular
stools, nausea and vomiting. It is known from the
anamnesis that the child has been having nausea
and vomiting periodically since birth. Recently,
abdominal pain, constant vomiting, weight loss
has been noted. The child has repeatedly received
inpatient treatment at the place of residence, as
well as in the department of gastroenterology,

but with no positive results. He was hospitalized
in the surgical department of the clinic. Objective
examination showed hypotrophy of the | degree.
General condition is satisfactory, in consciousness.
The skin is dry, pale pink, without rashes. Subcu-
taneous fatty tissue is moderately developed, skin
turgor and elasticity are preserved. There are no
visible swellings on the face. Breathing through
the nose, free. The chest participates in the act
of breathing, symmetrical. Vesicular breathing is
heard above the lungs. Tones are clear, pulse is
rhythmic. The mucous membrane of the oral ca-
vity is clean, pale pink, the tongue is moist, wi-
thout rashes. The abdomen is oval, symmetrical,
not bloated, participates in the act of breathing.
During the palpation the abdomen is soft, painful
around the umbilicus. There is no dulling in flanks.
Stools are irregular.

The perianal area is featureless. Tone of
anal sphincter is not changed. The ampulla
of the rectum is filled with fecal mass of hard
consistency. There were no significant chan-
ges in clinical and biochemical blood and
urine analysis parameters. According to the
results of ultrasonography (USG), no signs
of gallbladder deformation were revealed.
According to esophagogastroduodenofibros-
copy (EFGDS) there is insufficiency of esopha-
geal cardia of the | degree. Reflux esophagi-
tis of the | degree. Diffuse gastroduodenitis
with hyperaemia of the mucosa. Enlargement
of the duodenum. Multislice computed to-
mography-angiography was also performed,
which revealed signs of narrowing of the aor-
tomesenteric angle — compression of the left
renal vein between the aorta and the superior
mesenteric artery cannot be excluded. Partial
small bowel obstruction — an abnormality of
bowel rotation and fixation cannot be exclu-
ded. The angle of superior mesenteric artery
branching is 9°.
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Fig. 1.

Puc. 1.
OTAEN0B TONICTON KNLIKM
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B/C

Irrigography. High location (a) of the dome of the cecum, median (b) and left-sided (c) location of all parts of the large intestine

Vppurorpachus. Beicokoe pacnonoxeHue (a) Kynona cnerom KULWKK, CpeauHHoe (6) 1 NeBOCTOPOHHEE (B) PACMONOXEHNE BCEX

a
Fig. 2. X-ray contrast study of the upper gastrointestinal tract with barium sulfate (a: 1 —gastroesophageal reflux; b: 1 — symptom
of “spring”; 2 — megaduodenum)
Puc. 2.

PeHTreHOKOHTpaCcTHOE 1CCeJ0BaHNE BEPXHIX OTAENI0B XeSyJ04HO-KNLLIEYHOr0 TPaKTa ¢ Cybdatom 6apus (a: 1 —Xenyfo4Ho-

MULLEBOAHDBIA PEAIIOKC; 6: 1 — CUMMTOM «MPYXWUHbI»; 2 — MeragyofeHyMm)

Irrigography revealed a high location of the
cecal dome, predominantly on the left side and
medial location of all parts of the colon (Fig. 1).

X-ray contrast study of the upper gastroin-
testinal tract revealed gastresophageal reflux
(Fig. 2, a), megaduodenum (Fig. 2, b), “spring”
symptom (Fig. 2, b), reflecting the spiral course

of the initial parts of the small intestine, pre-
dominantly right-sided location of the small in-
testine (Fig. 2).

Alaparotomy was performed, which revealed
Ledd's tracts, small intestine fasciculation,
and significantly dilated mesenteric vessels
(Fig. 3, b). The congenital fetal adhesions were
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r/d

Fig. 3.

separated (Fig. 3, a), detorsion and spreading
of the pericardium were performed. Intestinal
passage was restored on the 3" day. The child
was discharged home on the 7t" day.

Over a fifteen-year period we have accumulated
experience in treating 51 children with Ledd's syn-
drome. Obviously, the course of LS in adolescence
often has a nonspecific clinical picture, as well as
asymptomatic course, which, due to its rare occur-
rence in children and adolescents, is the cause of
pathological conditions of gastroenterological pro-
file (such as hypotrophy, malabsorption syndrome,
constipation, gastresophageal and duodeno-
gastric reflux, gastroduodenitis, bulbitis). Children
with a gastroenterological complaints, episodes
of vomiting with light intervals should undergo a
comprehensive examination, including X-ray con-
trast examination, fibrogastroduodenoscopy, ex-
pert ultrasound scanning, and, if a characteristic
clinical picture is detected, laparotomy with sepa-
ration of Ledd's ligaments, detorsion of the ductus
and mesenteric spreading should be performed.
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B/C

Separation of the strands of Ledd (a); significant expansion of

the mesenteric vessels (b, ¢), intraoperative picture after straightening the
mesentery (d)

Puc. 3.
OpbDKelku (6, B); WHTPAOMNEpaLMOHHAs KapTuHA MOCne pacnpaBneHus
OpbIXenKu (r)

PaspeneHue Tsxei Jleaaa (a); 3Ha4nTeNnbHOE pacLUMperne Cocy 0B
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KoH}nuKT nHtepecoB. ABTOPbI AeKNapupyioT
OTCYTCTBUE ABHbIX M MOTEHLUMNANbHbIX KOHONMKTOB
WHTEePEeCOB, CBA3aHHbIX C Ny6nuKauuen HacTos-
Lien cTatbu.

UctouHuK ¢puHaHcmpoBaHMA. ABTOpbI 3asB-
nAT 06 OTCYTCTBUN BHeLHero GrHaHCMPOBaHUA
npv NPoBefeHnn NCciefoBaHA.

NHdopmupoBaHHOe cornacme Ha ny6nuka-
yuio. ABTOPbI MONYyYUSIM MUCbMEHHOE cornacue
3aKOHHbIX MpeAcTaBuTenel naymeHta Ha nyb6nu-
Kauuio MegNUMHCKMX AaHHbIX.
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Abstract. Introduction. The incidence of Hirschsprung’s disease (HD) in patients with Down syndrome (DS) is
significantly higher than in the population and ranges from 2.76 to 16%. The article examines the features of the
course of the disease in patients with HD and DS, risk factors for complications and ways to prevent and treat them.
Objective. The objective of the presented work was to analyze the prevalence of Hirschsprung’s disease in children
with Down syndrome, as well as to identify risk factors for the development of complications, and to develop
strategies for the prevention and treatment of this group of patients.Materials and methods. During the period
from 2016 to 2024, 14 children (3.8%) with concomitant genetic diseases were operated on at the Filatov Children’s
Hospital for Pediatric Surgery: Down syndrome — 10 (2.7%), Moyatt-Wilson — 2 (0.54%), Sturge-Weber — 1
(0.27%) and ondine syndrome — 1 (0.27%). The average age was 1.8 years (from 1 month to 6 years). The total form
was diagnosed in 2 cases (14.2%), subtotal — in 2 (14.2%), in other children — recto-sigmoid form (71.6%). Three
children (21.4%) had a stoma — ileostomy previously applied to two children with extended agangliosis (14.2%)
and a sigmostomy to the 1 child. Results. The majority of children had early (7-50%) or late (3-21.4%) complications:
4 children had a failure of the colorectal anastomosis (CRA). The treatment outcomes were as follows: permanent
stoma in 2 (14.2%) children, fecal incontinence in 5 patients (35.7%), rectal stenosis developed in 2 cases (14.2%).
One child died on the background of persistent peritonitis with concomitant primary immunodeficiency syndrome
(7.1%). A favorable long-term result was achieved in 6 cases (42.8%). Conclusions. Given the higher risk of developing
CRA failure in patients with HD+DS, preventive stomas or 2-stage interventions should be more widely used, which
can significantly reduce the risk of inflammatory complications in the postoperative period.

Keywords: Hirschsprung’s disease, Down syndrome, prevention of complications, treatment tactics
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Pestome. BgedeHue. YacToTa 6onesHu MipwnpyHra (bl) y nayneHToB ¢ cuHgpomom [layHa (CI) 3Hauntenb-
HO BbllLE, YeM B MOMNyNALUK, U cOCTaBnAeT oT 2,76 fo 16%. B cTaTbe paccMaTpurBaloTca 0COOEHHOCTU Teye-
HuA 3aboneBaHuA y nauneHToB ¢ bl B couetaHunn ¢ Cll, bakTopbl pUcka pa3BUTUA OCIIOXHEHUA U NYTU KX
NPoPUNAKTUKN 1 NevyeHus. Llesb NnpeacTaBieHHON paboThl 3aKntovanacb B aHaIn3e pacnpoCTPaHEHHOCTY
6one3Hu MvpwnpyHra y geten ¢ cMHapomom [layHa, a Takxe BbiiBNeHUM GakTOpPOB puUCKa pa3BUTUA OC-
NOXHeHU, BbIpaboTKe cTpaTernin NpobuNakTuKn 1 nevyeHna JaHHOW rpynnbl nayueHToB. Mamepuasnel u
MemoO0sl. 3a nepuog c 2016 no 2024 r. B kKnuHKKe getckon xupyprum OrKb nm. H.O. OunatoBa onepuposa-
Hbl 14 peTei (3,8%) ¢ CONyTCTBYOWMMY reHETUYECKMMM 3ab6onieBaHUAMU: cMHAPOMOM [layHa — 10 (2,7%),
MosaTtT-BunbcoHa — 2 (0,54%), Ctypre-Bebepa — 1 (0,27%) 1 cuHApPOM «yHAUHbI» — 1 (0,27%). CpenHuin
BOo3pacT coctaBun 1,8 roga (o1 1 mecAua fo 6 net). ToTanbHas popMa AMArHOCTMPOBAHA B ABYX CJlyyasx
(14,2%), cybTtoTanbHaa — B ABYX (14,2%), y ocTanbHbIX AeTen — pekrocurmomaHaa dopma (71,6%). Tpem
netam (21,4%) npepnBapuTeNnbHO Gblla HanoXKeHa CTOMa — WJIe0CTOMA [ABYM AeTAM C MPOTAXKEHHbIM araH-
rnvo3om (14,2%) n ogHomy pebeHKy — curmoctoma. Pesysemamel. Y 60NbLIMHCTBA AeTel UMeNn MecTo
paHHwue (7-50%) nnu nosgHue (3-21,4%) oCNOXHeHWA: y YeTbipex AeTeln Habnganacb HECOCTOATENIbHOCTb
KonopekTanbHoro aHactomo3sa (KPA). Micxogbl neyeHua 6binmn cnegyowmnmmn: NoCTOAHHOe CTOMaHOCUTESb-
ctBO — 2 (14,2%) pebeHKa, HefilepKaHue Kana — y 5 nauneHToB (35,7%), CTEHO3 NPAMON KMLIKU Pa3BUIICS
B 2 cnyyvanx (14,2%). OanH pebeHoK nornb Ha GoHe HEKYMMPYIOLWEroca NepuToHNTa NP CONYTCTBYIOLWEM
CYHAPOME nepBUYHOro nMmmyHopeduumuta (7,1%). bnaronpuATHbIA OTHANEHHbIA pe3ynbTaT yAanocb [o-
CTUYb B 6 cnyyvanx (42,8%). Bbigo0bl. YUnTbiBasi BbICOKUI PUCK Pa3BUTUSA HECOCTOATEIbHOCTY KONIOpeKTab-
Horo aHactomosa (KPA) y mauueHtoB ¢ C+bl, cnegyeT wupe ncnonb3oBaTb NPEBEHTUBHbIE CTOMbI U
[OBYX3TanHble BMeLaTeNnbCTBa, YTO MOXKET CYLeCTBEHHO CHU3WUTb PUCK BOCNANINTENbHbIX OCIOXHEHMWI B NO-
cneonepaunoHHOM nepuoge.

KnioueBble cnoBa: 60s1e3Hb [UplwinpyHea, CUHOpom [jayHd, npo@uiakmuka 0CiIoXHeHUU, makmuka jieyeHus

INTRODUCTION

According to the literature, the incidence of
Hirschsprung's disease (HD) in Down syndrome (DS)
ranges from 2.76 to 16% (1.4), and the incidence of
DS in patients with HD ranges from 1 to 9% (2.4), that
is, the combination of HD+SD in the population is
significantly higher than the overall incidence of HD.
Numerous studies have proved that the severity of
clinical manifestations and the frequency of various
complications are higher in patients with DS. The ar-
ticle is devoted to the analysis of HD treatment in pa-
tients with DS and some other hereditary syndromes.

AIM

The aim of the study is to analyze the preva-
lence of Hirschprung's disease in children with
Down syndrome, as well as to identify risk fac-
tors for the development of complications, to de-
velop strategies for prevention and treatment of
this group of patients.

MATERIALS AND METHODS

In the period from 2016 to 2024, 367 patients
underwent laparoscopic assisted surgery for
Hirschprung's disease by means of the Soave-
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Georgeson technique. The surgeries took place in
the paediatric surgery clinic of the N.F. Filatov Chil-
dren's Hospital. All patients were older than the
neonatal period. Among these patients, 14 chil-
dren (3.8%) had concomitant genetic diseases:
Down syndrome — 10 (2.7%), Moyatt-Wilson syn-
drome — 2 (0.54%), Sturge-Weber syndrome —
1 (0.27%) and ‘Ondine’s curse’ syndrome —
1 (0.27%). Undoubtedly, these syndromes have
fundamental differences, however, the majority of
children had similar features of the postoperative
period, thus, we decided to analyze the case his-
tories of all the above-mentioned patients as well.
The patients' data are summarized in Table 1.

TREATMENT RESULTS

Most of the children were male, only one girl
had Down syndrome and another had Sturge-We-
ber syndrome. The HD was diagnosed at a median
age of 1.8 years (1 month to 6 years), which is now
considered relatively late, taking into account that
alertness for HD should be high in this group of
patients. The distribution by length of agangliosis
did not differ compared to general population —
the total form was diagnosed in two cases (14.2%),
subtotal — in two cases (14.2%), the remaining
children had the rectosigmoid form (71.6%).

Three children (21.4%) had a preliminary stoma
applied: two children with extended agangliosis
were iliostomized (14.2%) and one child was sigmo-
stomized.

Children’s medicine of the North-West
2024/Vol. 12 N2 3

The overall complication rate in this group of
patients was very high. Postoperative period pro-
ceeded without any peculiarities in three cases
(21.4%), the rest of the children had early (7-50%)
or late (3-21.4%) complications. Early postopera-
tive complications were represented by cases of
colorectal anastomosis (CRA) failure: four children
had CRA failure of grade Ill-IV according to our
classification (Figs. 1, 2) and were accompanied by
pelvic (3-21.4%) and spilled (1-7.1%) peritonitis.
One child had a 60 mm circular necrosis of the de-
scended intestine, while the other had CRA failure
with normal fixation of the descended intestine
and necrosis of perineal soft tissues.

The most severe late complications included
the development of paraproctitis and rectoperi-
neal fistula in 1 year after surgery (Fig. 3), which
required colostomy. Taking into account the se-
vere degree of mental deficit and difficulties in
care, the parents refused to close the stoma af-
terwards. The child is a permanent stoma carrier.
A life-threatening complication in the form of se-
vere Hirschprung-associated colitis of clostridial
etiology developed 9 years after the initial opera-
tion. Hirschprung-associated enterocolitis (HAEC)
had a severe course, complicated by fibrinous
purulent peritonitis and multiorgan failure. The
child was operated: lavage and drainage of the
abdominal cavity and ileostomy were performed.
On the background of treatment, including po-
werful antibacterial therapy, constant lavage of

Fig. 1.
6 years old, the reduced intestine is bright pink, the blood supply is
beyond doubt

Appearance of the colorectal anastomosis in child G.,

Puc. 1.  BHewHuWit BUA KONOPEKTANIbHOrO aHAcTOMO3a Yy pebeH-
Kal., 6 net, HU3BEJEHHAsA KNLIKA SPKO-PO30BOr0 LBETA, KPOBO-
CHA6XXEeHWE He BbI3bIBAET COMHEHNIA

Fig.2.  Laparoscopic picture: 6 days after colon reduction in
child G., 6 years old — retrorectal abscess, ischemic circular
necrosis of the colon reduction, pelvic peritonitis

Puc. 2. Jlanapockonuyeckast kapTuHa: 6-e CyTKM Noc/ie HWU3Be-
JeHNs TONCTON KULWKKM y pebeHka ., 6 NeT — peTpopekTanbHbIi
abCLece, NWEeMUYeCKNn LMPKYNAPHBIA HEKPO3 HU3BEAEHHON KuLl-
KW, Ta30BbIA NEPUTOHUT
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the colon with metronidazole, use of methods of
extracorporeal detoxification, the condition was
finally stabilized. A year after the colitis, the child
was examined, biopsy of the lowered intestine
was performed and its normal ganglionic struc-
ture was confirmed, and the ileostomy was closed
with subsequent favorable outcome. It was not
possible to convincingly prove the obstructive
nature of GAEC, as the child had no history of con-
stipation before the development of this compli-
cation. Interestingly, both children with this com-
plication had Moyatt-Wilson syndrome. It was not
possible to convincingly prove the obstructive
nature of Hirschprung associated enterocolitis
(HAEQ), as the child had no history of constipation
before the development of this complication. In-
terestingly, both children with this complication
had Moyatt-Wilson syndrome.

In order to correct the complications, 10 chil-
dren (71.4%) had to undergo stoma surgery. Two
patients (14.2%) became permanent stoma carri-
ers. One child had iatrogenic damage of the exter-
nal anal sphincter (NAS), the patient underwent
reconstructive intervention on the perineum:
sphincter plasty was performed. One child under-
went secondary suturing due to colorectal anasto-
mosis (CRA) failure on the background of perineal
soft tissue necrosis. In all other cases, no additional
interventions on the rectum were performed, and
no secondary sutures were placed.

Among the comorbidities that could affect
the treatment outcomes were: acute leukaemia
(1-7.1%), primary immunodeficiency (1-7.1%). It is
interesting to note that both children with blood
disorders had total HD. Only one child had over-

Fig. 3.
resection for Hirschsprung's disease

Acute purulent paraproctitis in a patient after colon

Puc. 3. OcTpblii THOHLIA NapanpokTUT 'y nauueHTa nocne
Pe3eKLMM TONICTON KULLKM M0 NoBOAY 601e3HN MMpLunpyHra
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weight, it was a patient with advanced extended
necrosis of the lower intestine.

Anatomical peculiarities of the colon structure
were revealed in three cases — retroperitoneal
location of the left colon, scattered type of blood
supply of the left colon, and excessive amount of
adipose tissue making it difficult to verify angioar-
chitectonics in the mesentery of the sigmoid co-
lon. It can be assumed that such anatomical pre-
requisites contributed to ischemic disorders in the
descended colon (Fig. 4).

The outcomes of treatment were as follows:
permanent stoma carrier — 2 (14.2%) children, fe-
cal incontinence — 5 patients (35.7%), rectal ste-
nosis developed in 2 cases (14.2%). One child died
against the background of unrelieved peritonitis
with concomitant primary immunodeficiency syn-
drome (7.1%). Favorable long-term outcome was
achieved in 6 cases (42.8%).

DISCUSSION

The problem of treating surgical diseases in
patients with various genetic syndromes is wide-
ly discussed in the literature, since these patients
have peculiarities that affect the results of treat-
ment at the stages of diagnosis, treatment and a
postoperative period. Although there is due cau-
tion in the diagnosis of HD in DS patients, many
authors indicate that the diagnosis is established
later than in children without concomitant ge-
netic syndromes. According to R.A. Saberi et al.,
during the neonatal period patients with DS are
diagnosed with HD later ,(6th and 4th day after
birth), and the duration of treatment is longer
(22 and 15 days, respectively) [1, 2]. Due to the
more severe course of the disease, up to 43% of
patients with a combination of DS+HD require
ostomy in the newborn period [4-6].

According to the summary data, the fre-
qguency of repeated operations in children with
DM+BG ranges from 10 to 29% [7-9] due to the
development of complications. Thus, according
to A. Pini Prato et al., the probability of HAEC is
32% even before the surgery[4]. Similar data are
published by D.R. Halleran et al. who analyzed
the cases of HAEC on a large sample of patients,
14% of which were patients with DS. The seve-
rity of HAEC manifestations in these children was
higher (7.1 and 5.6 points on the HAEC assess-
ment scale), the frequency of tachycardia on ad-
mission was 75 and 19%, respectively, hypoten-
sion — 33 and 7%, the need for treatment in the
intensive care unit — 58 and 12% [3]. Moreover,
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the duration of illness before admission was al-
most 3 times longer (84 and 24 hours, respective-
ly). The authors believe that this is due to the fact
that children with mental deficits start complai-
ning later. This may also explain the severity of
manifestations. In addition, recent studies on the
pathogenesis of HAEC show that susceptibility
to HAEC in HD patients is partly due to impaired
immune function of the intestinal mucosa, in
particular impaired intestinal B-cell function and
impaired IgA production [10, 11]. This dysfunc-
tion probably results in an inadequate respond
to an infectious lesion, predisposing the patient
to bacterial invasion and HAEC. Children with DS
have a previously described predisposition to
many infectious diseases and cancers. Moreover,
specific studies have shown that patients with
DS have an initial deficiency in both humoral

Children’s medicine of the North-West
2024/Vol. 12 Ne 3

6/b

B/C

Fig. 4.  Laparoscopic picture of the abdominal cavity in a child
with Down syndrome and Hirschsprung disease — an excessive
amount of visceral fat around the colon: a— retroperitoneal location
of the left parts of the colon, the intestine is in a “fat sheath”; b —
an excessive amount of visceral fat in the sigmoid colon; ¢ — fatty
sheath around the transverse colon

Puc.4.  Jlanapockonuyeckas  KapTWHa  OPIOLUIHOW  MONOCTH
y pebeHka ¢ cuHapomom [layHa 1 60ne3Hbl TmpwinpyHra —
N30bITOYHOE KOMMYECTBO BUCLIEPANIBHOTO XKMPa BOKPYr TONCTOW
KUWKN: 2@ — 3a0pIOLUMHHOE pACrONOXEHWe JeBbIX OTAENOB
TOJICTON KWLLKM, KWLLKA B «)XUPOBOM (yTNsApe»; 6 — WU36bITO4HOE
KONMYECTBO BWCLEPATIbHOMO XXMPa B CUTMOBULHOW KULLKE; B —
«KUPOBOV (PYTNSAP» BOKPYT NONEPEYHOro 0TAeNa 060404HON KULLKN

and cellular immunity, resulting in profound B-
lymphocytopenia and alterations in IgA produc-
tion. However, a study by A.J.M. Dingemans et
al. showed that the incidence of HAEC in HD pa-
tients does not depend on concomitant DS [10].

In addition to HAEC, numerous publications
indicate a higher risk of surgical complications,
according to R.A. Saberi et al. children with DS
have a higher incidence of wound complications
(12 and 3%) compared to patients without DS
and ulcerative necrotizing enterocolitis (UNEEC)
(14 and 5%) [2].

Patients with DM have a high risk of mortality.
Thus, R.A. Saberi et al. reported that the mortality
rate for HD in the newborn period is more than
4 times higher in children with DS (5 and 0.8%) [2].
In 2013, these rates were significantly higher —
12 and 4.2-5.5%, respectively [5]. These data are

© 000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000
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confirmed by studies of the Japanese Association
of Paediatric Surgery conducted in 2009, accor-
ding to which preoperative mortality of children
with DS+HD decreased from 10 to 3%, and overall
mortality decreased from 26 to 8% [6]. However,
despite the positive trends, the mortality rate is
still very high, as the overall mortality rate in HD
does not exceed 1% according to the American
Association for Paediatric Surgery [9-11].

Possible explanations include: less precise
control of body dynamics and greater difficulty
in maintaining balance when walking, which may
be the result of documented cerebellar deficits,
muscle hypotonia and ligament laxity in people
with DS; co-activation of agonist-antagonist mus-
cle groups; mitochondrial dysfunction and very
low aerobic fitness. The oxygen uptake efficiency
index, which determines an individual's exercise
capacity, is lower in these patients, inevitably
leading to poor adaptation to exercise. Arterial
resistance in response to maximal exercise is re-
duced in people with DS.

Three cases revealed peculiarities of the ana-
tomical structure of the left colon, which deter-
mine specific features of its blood supply and
contribute to ischemia of the descending colon.
No discussions of the issue were found in the
literature. However, taking into account that
patients with DS are more often overweight,
the literature focuses on the influence of obe-
sity and the development of complications after
surgical interventions in these patients. Patients
with DS have a specific constitutional type cha-
racterized not only by an overall excess of adi-
pose tissue but also by an increased amount of
visceral fat, a phenomenon observed even in
malnourished children. Visceral fat is concen-
trated in the mesentery of the intestine, often
with a scattered type of blood supply to the in-
testine, which directly affects the peculiarities
of the blood supply to the descending colon.
Overweight and obesity in DS are caused by
slow metabolism, abnormal leptin concentra-
tion in blood and low level of physical activity.
Patients with DS appeared to have significantly
higher leptin levels than their siblings, and thisis
more pronounced than the body fat percentage
would suggest. This may explain the increased
risk of obesity. Leptin levels are higher in chil-
dren with DS than in children without DS but
with the same body mass index (BMI), whether
or not obesity is present. This fact demonstrates
leptin resistance in DS.

ISSN 2221-2582

The tendency to apnea in patients with Down
syndrome may play a role, as sleep apnea may
precede obesity. Thus, A. Ravel et al. reported
that 62% of obese children had a higher preva-
lence of large lingual tonsils and more often un-
derwent palatine tonsillectomy [1].

The high incidence of inflammatory compli-
cations is probably due to the higher frequency
of immunological abnormalities in children with
DM. Recent studies on the pathogenesis of HAEC
suggest that susceptibility to HAEC in patients
with DS is partly due toimpaired immune function
of the intestinal mucosa, in particular impaired
intestinal B-cell function and impaired produc-
tion IgA.23-26. This dysfunction probably results
in an inability to respond to infectious lesions,
predisposing the patient to bacterial invasion
and HEC. Children with DS have a well-described
predisposition to many infectious diseases and
cancers, and specific studies have shown that pa-
tients with DS have an initial deficiency in both
humoral and cellular immunity, resulting in pro-
found B-lymphocytopenia and alterations in IgA
production [3, 11].

CONCLUSION

It is clear that children with DS suffering from
symptoms such as constipation, abdominal bloa-
ting, regurgitation and vomiting during the new-
born period and the first months of life should
not receive conservative treatment before HD is
excluded with the help of rectal biopsy. Earlier
diagnosis may help to reduce the proportion of
decompensated forms of the disease and reduce
the risk of complications.

Given the higher risk of CRA failure in patients
with diabetes, obesity, immunological disorders
and other additional risk factors, preventive sto-
mas or two-stage interventions should be more
widely used in relegation surgery, which may sig-
nificantly reduce the risk of inflammatory compli-
cations in the postoperative period.

The high incidence of CRA failure may be due
to ischemic disorders in the lowered intestine as-
sociated with the peculiarities of angioarchitec-
tonics in patients with DS. The use of hyperbaric
oxygenation in the early postoperative period
may be a promising way to prevent ischemic com-
plications in patients of this group.

Patients with diabetes and HD should be
examined to exclude immunological disorders, as
the presence of the latter may lead to the develop-
ment of life-threatening complications after surgery.
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OOMNMONMIHUTENbHAA UHOOPMALUNA

Bknapg aBTopoB. Bce aBTOpbl BHecnn cylue-
CTBEHHbIV BKNaj B pa3paboTKy KOHLenuuu, npo-
BeeHNe WCC/Ie[oBaHUA 1 MOATrOTOBKY CTaTby,
npounu 1 opobpunn GbrHanbHy Bepcuio nepeq
nyénukayuen.

KoH}nuKT nHtepecoB. ABTOPbI AeKTapupyioT
OTCYTCTBUE ABHbIX Y MOTEHLUMNANbHbIX KOHPINKTOB
NHTEePeCcoB, CBA3aHHbIX C NybnuKauunen HacToA-
Lien cTaTbu.

UcTtouHuk ¢punHaHcmpoBaHMA. ABTOPbI 3asB-
NAT 06 OTCYTCTBMY BHELHero GrHaHCMPOBaHMsA
npw NpPoBeAeHNN NccnefoBaHNA.

NHdopmupoBaHHOe cornacue Ha ny6nuka-
ymio. ABTOpbl NMONYyYUIM MUCbMEHHOE corfacue
3aKOHHbIX MpeAcTaBuTeNiell nauveHTa Ha nybnu-
Kaumio MeaNLNHCKUX AaHHbIX.
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paboTatoLwym B ambynaTopHOM U CTaLMOHapHOM 3BEHbAX 34paBooxpaHeHnsa PO, HanpasieHbl Ha obecneyeHme
NHOOPMALIMOHHOW MOAAEPKKN Bpayei-neamaTpoB, HEOHATONOMOB, FACTPOIHTEPONIOrOB U BCEX CMELManCcToB,
NHTEPECYIOLMXCA BOMPOCaMy HEOHATONOMMW N BpayebHO KINMHUYECKOW FacTposHTeponornn. Hactoawume pe-
KOMeHAaumMmM npenaraTca K 00CyKaeHMio 06LLeCTBEHHOCTU 1 B MOSIHOM BUAE pa3MeLLeHbl Ha caiiTe Poccuin-
CKOro obuiectBa HeoHatosnoros (https://neonatology.pro).

Knroyeeble crnoea: HoBOpoXO0eHHble, 2aCMp0330¢hazeanbHaAs pegoKcHAs 60s1e3Hb, OUd2HOCMUKA, J1eYeHue,

K/IUHUYecKue pekoMeHoayuu

DEFINITION

Gastresophageal reflux disease (GERD) is a
pathological condition that develops when gastric
contents are thrown into the esophagus resulting
in bothersome symptoms and/or complications
(1,21

Features of the International Statistical Classi-
fication of Diseases and Related Health Problems
10th revision coding of the disease are as follows:

P78.8 Other specified disorders of the digestive sys-
tem in the perinatal period.

EPIDEMIOLOGY

The true incidence of GERD in neonates is un-
known, as in most cases the disease occurs in a
mild form under the mask of infantile regurgita-
tion related to functional gastrointestinal (Gl)
disorders [3]. At the same time, GERD is detected
among 1 in 10 newborns admitted to the neona-
tal intensive care unit (NICU). A confirmed diagno-
sis of GERD leads to increased duration and cost of
hospitalization [3].

ETIOLOGY AND PATHOGENESIS OF DISEASE

GERD is a multifactorial disease resulted in
the passage of gastric contents into the esopha-
gus — gastresophageal reflux (GER) [2, 3], charac-
terized by a pathologically high frequency and/
or duration of episodes, resulting in disruption
of the integrity of the esophageal mucosa (OM)
or esophageal barrier. In most cases, GER is not
accompanied by clinical symptoms and is consi-
dered physiological in newborn infants [4].

Maintaining the integrity of OM is determined
by the balance between the factors of “aggres-
sion” and OM ability to resist damaging effects of
gastric contents ingested during GER.

Traditional “aggression” factors include: hydro-
chloric acid, in case of duodenogastric reflux —
lysolecithin, bile acids, pancreatic juice enzymes.
However, these factors do not play such a role in
the newborn period as they do in subsequent age
periods, which is due to anatomic-physiological
features [4].

Protective factors are represented by the anti-
reflux barrier (lower esophageal sphincter and
diaphragm legs), esophageal OM resistance (pre-
epithelial, epithelial and post-epithelial levels),
esophageal clearance (pH recovery in the distal
esophagus after each reflux episode) and timely
evacuation of gastric contents [5].

The neonatal period is characterized by a de-
crease in the effectiveness of defense factors with
an unchanged level of aggression factors [3, 6].

Risk factors for the development of neonatal
GERD are shown in Table 1 [3].

Main mechanisms in the pathogenesis
of GERD development

1. Pathological transient relaxation of the lower
esophageal sphincter (LOS), impairing the func-
tioning of the anti-reflux barrier.

Intermittent relaxation of the LOS that occurs
during swallowing is physiological and usually
does not impair esophageal clearance. Pathologi-
cal transient LOS relaxation (TLOSR), unrelated to
swallowing, characterized by high frequency and/
or duration of LOS relaxation episodes, underlies
the development of neonatal GERD [7]. Triggers of
pathological LOS relaxation are [7, 81:

« abdominal bloating;

« tension of the anterior abdominal wall of the

stomach;

- respiratory distress syndrome;

- therapy with xanthine derivatives (ATX code

N06BC).

2. Changes in the abdominal-thoracic pressure
gradient.

The lower pressure in the thoracic cavity com-
pared to the abdominal cavity creates a pressure
gradient that promotes retrograde flow of gastric
contents from the stomach into the esophagus.
Any conditions that increase this gradient in-
crease the likelihood of GER [7, 9].

Among the conditions associated with GERD in
the newborn period as triggers are:

1) apnea of premature neonates [10, 11];

2) bronchopulmonary dysplasia [12, 13].

PRACTICAL RECOMMENDATIONS
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Table 1. Risk factors for the development of GERD in the neonatal period

Ta6nuua 1. ®akTopbl pucka passutusa NPB B neproae HOBOPOXAEHHOCTY

KpaHrnodaumanbHble aHomanum / Craniofacial anomalies

Xennocxusuc / Cheiloschisis

AHOManuu pasBuTUA AblxaTesbHbIX NyTen /
Anomalies of the respiratory tract

Tpaxeo3azodareanbHas ¢uctyna / Tracheoesophageal fistula

AHomanuu pa3suTtua gnadparmol / Developmental abnor-
malities of the diaphragm

+ BpoxpaeHHasa anadparmanbHas rpbika /
Congenital diaphragmatic hernia
« [pbixa nuweBogHoro otBepcTusa Amadparmol / Hiatal hernia

AHOManuu pasBuUTUA NepeHein GPIOLLHON CTEHKN /
Developmental anomalies of the anterior abdominal wall

LedekxTbl 6ptowHon cteHkn / Abdominal wall defects

AHOManuu xenyao4yHo-KULWeYHoro TpakTa /
Developmental and congenital anomalies of the gastroin-
testinal tract

+ Atpesua nuwesopa / Esophageal atresia

+ AHOManuu noBopoTa KuLLeYHON Tpy6KM /
Anomalies of intestinal malrotation

- CreHo3 nunopunyeckoro otaena / Pyloric stenosis

« ATpesns ABeHaALATUMNEPCTHONW KULLKW U APYrUX OTAENOB
TOHKOW KKK / Atresia of the duodenum and other parts
of the small intestine

« CTpukTypbl KMWeyHrKa / Intestinal strictures

- KonbueBraHaa nogxxenynoyHas xenesa/ Annular pancreas

MaTonorua HepBHOW CUCTEMDI /
Pathology of the central nervous system

+ BHyTprxenyoukoBble KpOBOU3NUAHNSA /
Intraventricular hemorrhages

+ [lepuBeHTpuUKynApHaa nenkomanauma /
Periventricular leukomalacia

+ Tnokcnyecku-miwemmyeckas sHuyedanonatua /
Hypoxic-ischemic encephalopathy

The causes of such a relationship may be due
to chronic aspiration of gastric contents and in-
creased intra-abdominal pressure as a result of
respiratory distress, which in turn may lead to in-
creased reflux. However, available studies aimed
at identifying the relationship between the above
conditions have a low evidence level [3].

CLASSIFICATION

A working classification of GERD in neonates is
presented [14].

I-1V degrees of GERD with esophagitis are dis-
tinguished on the basis of the severity of endo-
scopic changes in EM:

| degree — moderately pronounced focal ery-
thema and/or friability of the abdominal esopha-
geal mucosa;

Il degree — total hyperemia of the abdominal
esophagus with focal fibrinous plaque and pos-
sible single superficial, non-adherent erosions
within the abdominal esophagus;

Il degree — spread of inflammation and ero-
sions (non-adherent or adherent but not circular)
to the thoracic esophagus; increased contact vul-
nerability of the mucosa is possible;

IV degree — esophageal ulcer/ulcers, esopha-
geal stenosis.

CLINICAL PICTURE

Theclinical presentation s variable and nonspe-
cific. Most of the suspected symptoms of GERD in
the newborn period are unreliable, making GERD
a diagnosis of exclusion. The following symptoms
help to suspect the disease [3, 15]:

1) general manifestations — prolonged epi-
sodes of crying and restlessness, including
night, low weight gain;

2) digestive system — regurgitation, vomiting,
restlessness during feeding, hematemesis,
refusal to eat [2];

3) respiratory system — cough that increases
during feeding, stridor, wheezing or aspira-
tion episodes;

4) cardiovascular system — apnea, bradycar-
dia, decreased blood saturation.

In most cases, mild or moderate severity of
symptoms is characteristicc, manifested as epi-
sodes of restlessness, crying and deterioration of
the quality of night sleep [3, 15].

DISEASE DIAGNOSIS

Criteria for establishing a diagnosis/condition
The following data are considered to establish
the diagnosis:
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Identification of risk factors for the deve-
lopment of GERD.

1. Nature of complaints — attention is paid to the time
of regurgitation/vomiting, frequency, relationship
to food intake, other complaints, additional
presence of bile, blood in the contents, the rate of
change in physical development indicators.

2. Physical examination — assessment of physical
development, detection of anxiety symptoms.

3. Instrumental examination (esophagogast-
roduodenoscopy (EGDS), intraesophageally
pH-metry, pH-impedanceometry).

Due to the absence of specific symptoms that
are characteristic for GERD, it is necessary to pay
attention to the presence of anxiety symptoms for
differential diagnosis and identification of disea-
ses with a similar clinical picture to GERD (Table 2).

Complaints and history
When GERD is suspected in a neonate, it is re-
commended to:
+ Study the course of the early neonatal period to
identify risk factors for the development of GERD;

ISSN 2221-2582

+ Note the time of debut and the dynamics of
complaints [1-3, 5, 14].

Grade of recommendation — C (evidence
level — 5).

Comments. See “Etiology and pathogenesis of
the disease”. When studying the history of a newborn
with suspected GERD, attention should be paid to to
certain groups of patients (see Table 1) [3]. The most
characteristic complaints include frequent regurgita-
tion/vomiting accompanied by marked restlessness,
sleep disturbance and decreased weight gain.

Physical examination

A visual physical examination is recommen-
ded for a newborn with suspected GERD [3].

Grade of recommendation — C (evidence
level — 5).

Comments. See "Clinical presentation of the di-
sease". Due to the absence of pathognomonic symp-
toms, first of all, it is necessary to pay attention to
anxiety symptoms (see Table 2). In order to detect them
it is necessary to carry out differential diagnosis with
other pathological conditions that are similar to GERD.

Table 2. Complaints and symptoms of concern (“red flags”), the presence of which requires the exclusion of diseases that

have a similar clinical picture to GERD [2]

Tabnuua 2. Xanobbl 1 cuMNTOMbI TPEBOTM (<KpacHble pnarn»), Hannumne KoTopbix TpebyeT ncknoueHns 3abonesaHun,

nmeromx cxopHyto ¢ NMPB KnuHnyecKyo KapTuHy [2]

»Kanobbl / Complaints

CUMNTOMBI, BbISIBIEHHbIE MPU OCMOTpPe /
Symptoms revealed during examination

Bpems noseneHvs peryprutauum <2 Hegesb XnsHu /
Time of onset of regurgitation <2 weeks of age

OTKNOHeHWA OT HOPMbI, BbIAB/IEHHbIE MPU 06LLEM OCMOTPE,
CO CTOPOHbI NKLLEBaPUTENBbHON, AbIXaTeNIbHON 1 HEPBHOW
cuctembl / Deviations from the normal state, revealed during
a general examination, of the digestive, respiratory and
nervous systems

PBOTa C npumechIo Xxenun, HoYHaA UM NOCToAHHaA peoTa /
Vomiting with bile, nokturnal or constant vomiting

BbipakeHHOe B3y Tune XnBoTa /
Severe abdominal distension

XpoHuyeckasn anapes nnv gnapes C KpoBbio /
Chronic diarrhea or bloody diarrhea

Jinxopapka / Fever

[emaTtomesunc / Hematemesis

BAanocTb unm nosbileHHOe 6eCcnoKoncTBo /
Weakness or increased restlessness

Ivsypusa / Dysuria Mnoxue npnbasKM NNy oTCyTCTBME NPMGaBOK Macchbl Tena /
Poor or no weight gain
Cypnoporu / Cramps Bbi6yxaHue 60/bLLIOro poAHUYKa UM 6bICTPbIN NPUPOCT

OKPY>XHOCTM rofioBbl U MUKpo/mMakpouedanus / Bulging
of the anterior fontanelle or rapid increase in head circumfer-
ence or micro/macrocephaly

Peunansupyiowasa nHeBMOHUA /
Recurrent pneumonia

MaTonornyeckne N3MeHeHMs MblLEYHOro TOHYyca /
Pathological changes in muscle tone

Iucoarua / Dysphagia

OTKNIOHEHNA B NCUXOMOTOPHOM pa3sutum / Deviations
in psychomotor development

Note. The appearance of regurgitation in the 1st-2nd week of life requires the exclusion of infectious diseases, anatomical anomalies, and

metabolic disorders.

lMpumeyanue. MosaneHne peryprutauum Ha 1-2-il Heflene XU3HN TpebyeT UCKNYEHNA UHPEKLMOHHBIX 3aboneBaHWi, aHaTOMUYECKUX

AHOManui, MeTabonMUYeCcKNX HapyLleHn.

PRACTICAL RECOMMENDATIONS
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Laboratory diagnostic tests

« It is recommended that all newborn infants
with suspected GERD and complaints of vo-
miting and poor weight gain should under-
go a complete blood test to exclude the in-
fectious nature of symptoms and to identify
associated conditions/complications such as
anemia [16].

Grade of recommendation — C (evidence
level — 5).

Comments. Exclusion of infectious diseases is
necessary at the debut of symptoms which are
typical for GERD in the first week of the child's
life [2].

« Itis recommended that newborn infants with
suspected GERD with complaints of intense
vomiting and poor weight gain should under-
go a study of acid-base status (ABS) and blood
gas composition, determination of lactic acid
and ammonia levels in the blood to identify
signs of metabolic disorders for further diag-
nostic search [16].

Grade of recommendation — C (evidence
level — 5).

Comments. Exclusion of metabolic abnormali-
ties is required at the onset of complaints which
are typical for GERD in the first week of life [2].

Instrumental diagnostic tests

- Esophagogastroduodenoscopy is recom-
mended for neonates with suspected GERD
in order to determine the degree of eso-
phageal mucosa lesions, as well as to detect
complications and to perform differential dia-
gnosis [17].

Grade of recommendation — C (evidence
level — 5).

Comments. The study evaluates the condition
of the esophageal mucosa, which is especially
important if there are alarming symptoms
such as hematemesis, dysphagia, delayed
weight gain or anemia, in order to detect com-
plications of GERD, such as erosive esophagitis
[2,17].

The examination allows diagnosing a number
of congenital esophageal anomalies (atresia,
stenosis, ‘short esophagus’, etc.), as well as ac-
quired diseases of inflammatory and non-inf-
lammatory genesis.

« Newborns with GERD are recommended
to undergo esophageal biopsy by endosco-
py followed by pathological and anatomical
examination of esophageal biopsy (surgical)
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material in case there is no effect from the
current therapy in order to exclude rare eso-
phageal diseases, such as eosinophilic eso-
phagitis [2, 3].

Grade of recommendation — C (evidence
level — 5).

Comments. It is important to note that even
small deviations in biopsy technique affect the
validity of histology as a diagnostic method
identifying reflux esophagitis. At least two
biopsy specimens (preferably four) should be
taken at a distance of 2 cm or more above the
Z-line for a reliable diagnosis [18].

The diagnostic value of biopsy is increased if
there are alarm symptoms such as hemateme-
sis, swallowing disorders, anemia. Biopsy is
useful to detect complications of GERD such as
erosive esophagitis, strictures, or to diagnose
conditions that may mimic GERD such as eosi-
nophilic esophagitis [2, 17].

It is recommended that newborns with GERD
undergo daily intraesophageally pH-metry in
case current therapy is not effective [2, 3, 6,
14, 19].

Grade of recommendation — C (evidence
level — 5).

Comments. This method allows to accurately
determine the acidic gastric content throwing
intothe esophagus and to estimate its duration.
The study usually lasts from several hours to
several days, after which the reflux index (Rl)
is calculated. The reflux index is defined as the
percentage of pH recording time less than 4 to
the total study time (in %) [14, 19]. Limitations
of pH monitoring in neonates include the lack
of reference pH values in this age group and
the inability to detect weakly acidic refluxate,
which makes up the majority of refluxates in
infants (up to 73% of reflux episodes are weakly
acidic and alkaline, with pH between 4 and 7,
which is largely determined by nutritional
characteristics — the alkaline pH of breast
milk) [4, 6].

Daily pH-impedanceometry is recommended
for newborns with GERD in case there is no
effect on the therapy to correct it [3, 19].
Grade of recommendation — C (evidence
level — 5).

Comments. PH-impedanceometry allows to
overcome the limitation of the daily pH-metry
and to detect both acid and non-acid reflux. Ad-
ditionally, the method can determine the height
of refluxate throw into the esophagus and predict
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the risk of refluxate aspiration. Combined pH-im-
pedance monitoring is promising as an objective
method for diagnosing GERD, but more norma-
tive data are required before this method can be
considered the ‘gold standard’test [3, 19].

« It is recommended to perform esophageal
fluoroscopy with contrast for differential dia-
gnosis and exclusion of anatomical anomalies
in newborns with GERD with suspected eso-
phageal orifice hernia, diaphragmatic hernia,
refractory course of GERD (absence of con-
vincing clinical and endoscopic remission du-
ring 4-8 weeks of therapy) [2, 17].

Grade of recommendation — C (evidence
level — 5).

Comments. Barium examination of the esopha-
gus and stomach is performed in straight and
lateral projections and in Trendelenburg posi-
tion with slight compression of the abdominal
cavity. The permeability of suspension, the dia-
meter of the esophagus, contours, elasticity of
the walls, pathological constrictions, ampullary
dilatations, peristalsis, relief of the mucosa are
assessed during the study. In case of obvious re-
flux, the esophagus and stomach radiologically
form the figure of “elephant with raised trunk”.
Delayed radiographs again show the contrast
agent, which confirms the fact of reflux. This
method is important in the diagnosis of sliding
hernia of the esophageal aperture of the dia-
phragm (SHOAD), anomalies of esophageal de-
velopment, assessment of consequences of trau-
ma and surgical interventions. The method is
also irreplaceable in the diagnosis of functional
esophageal diseases. According to the literature,
the specificity of radiological examination in the
diagnosis of SHOAD is 94% [17].

Disadvantages of the method include the fact
that radiography does not always allow fixation
of hernias of small size, and also gives a high ra-
diation load [2, 17].

Other diagnostic tests
Diagnosis of diseases associated with GERD is
performed if there are indications [3].

TREATMENT

Taking into account the multicomponent na-
ture of this pathophysiological phenomenon,
GERD therapy is complex. It includes dietary the-
rapy, postural, drug and non-drug therapy, surgi-
cal correction (‘step therapy’). The choice of treat-
ment method or their combination is carried out
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depending on the causes of reflux, its degree and
spectrum of complications [2, 14].

Therapeutic measures in GERD are based on

three main provisions:

1) a complex of non-pharmacological actions,
mainly normalization of lifestyle, daily re-
gime and diet;

2) conservative therapy;

3) surgical correction.

Conservative treatment

Diet therapy

+ Postural therapy or treatment by changing the

body position is recommended in newborns
with GERD: when feeding, it is necessary
to keep a child at an angle of 45-60°, which
prevents regurgitation and aerophagia. At
night, it is advisable to raise the head end
of the bed by 10-15 c¢m [20]. Overfeeding of
children with GERD is inadmissible [21].
Grade of recommendation — C (evidence
level — 5).
Comments. Abdominal and left-sided posi-
tions are not recommended for use at home
because they increase the risk of sudden death
syndrome [14, 22].

« Dietary correction is recommended, when
postural therapy is not effective. It includes
anti-reflux milk mixtures with increased vis-
cosity, they contain thickeners to reduce
the frequency of regurgitation and vomi-
ting [23].

Grade of recommendations — C (evidence
level- 5).
Comments. The use of specific foods enriched
with complex carbohydrates to prevent back-
ward movement of gastric contents and improve
gastric emptying is a fundamental direction of
dietary therapy of GERD in children. This nutri-
tional approach is very effective for children with
mild regurgitation and sufficient or slightly low
rates of weight gain. When combined with pos-
tural therapy, its effectiveness reaches 90-95%
[14, 23].
The best effect is achieved when anti-reflux mix-
tures are administered at the earliest stages of
the disease.
It should be remembered when prescribing mix-
tures with non-digestible polysaccharides (PS)
(carob gum) as a thickener, that these mixtures are:
« therapeutic and should be prescribed by a
doctor;
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« require a clear calculation of the amount in
the child's daily ration (1/2, 1/3 or 1/4);

- are prescribed for a limited period of time;

« are not recommended for healthy children
who do not suffer from regurgitation;

« are only one component of a treatment pro-
gram.

Options for prescribing anti-reflux formulae:

« At the end of each breast milk/adapted
formula feeding, an anti-reflux (AR) formula is
administered at 1/2—1/4 of the feeding volume;

« AR formula is administered 1-3 times a day
in the volume of feedings, otherwise adapted
formula is used;

« AR formula is administered in full daily volume
for 2-4 weeks.

- If dietary correction with anti-reflux milk mix-
tures is ineffective, it is recommended to use
mixtures based on highly hydrolyzed protein
or amino acid mixtures for two weeks [2, 23].
Grade of recommendations — C (evidence
level —5).

Comments. Highly hydrolyzed protein-based

mixtures are particularly indicated when a

child has other symptoms that indicate atopic

diseases, such as atopic dermatitis [2]. In case the
clinical picture does not improve in two weeks,
the chosen tactics of diet therapy is not effective.

If there is a positive effect, it is recommended to

continue taking the mixture for up to 12 months,

but not less than 6 months [2, 24, 25].

Pharmacological therapy

« Routine drug therapy is not recommended
for newborns with uncomplicated GER be-
cause of insufficient efficacy and safety data;
in most cases, infants' symptoms resolve on
their own after 6 months of age [171].

Grade of recommendation — C (evidence
level — 5).

Comments. Available data do not support the
efficacy of proton pump inhibitors (ATX code
A02BC) for the treatment of GERD symptoms in
neonates. Acid-suppressive therapy should not
be used in preterm infants because of serious side
effects [26, 27].

Therapy with proton pumpinhibitors (code ATX
A02BC) (IPN) — #esomeprazole** (code ATX
A02BC05) is recommended for neonates with
severe symptoms of GERD (restlessness, refusal
to feed, poor weight gain) and moderate or
severe esophagitis in case non-drugs methods
of correction are not effective [3, 17].
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Grade of recommendation — C (evidence
level — 5).

Comments. #Ezomeprazole** (ATX code
A02BC05) is administered in a daily dose of
0.5 mg/kg for 1-2 intakes. The average duration
of therapy is 4-6 weeks. Contraindications —
individual intolerance to the drug [3, 17].

Surgical treatment

+ Neonates with GERD are recommended to un-
dergo fundoplication / laparoscopic fundoplica-
tion (Nissen method, less frequently Tal, Dore,
Toope methods) (open access fundoplication /
laparoscopic fundoplication) in case of long-
term persisting endoscopic picture of reflux
esophagitis of lll-IV degree on the background
of repeated courses of therapy, in case of GERD
complications (bleeding, strictures), in case of
combination of GERD with SHOAD [28, 30].
Grade of recommendation — C (evidence
level — 5).
Comments. In the absence of contraindications,
laparoscopic fundoplication is preferable [28].

MEDICAL REHABILITATION
AND HEALTH RESORT TREATMENT

Special methods of medical rehabilitation have
not been developed.

PREVENTION AND MEDICAL
FOLLOW-UP, MEDICAL INDICATIONS
AND CONTRAINDICATIONS TO THE USE
OF PREVENTION METHODS

To prevent GERD, it is recommended to limit/
avoid factors that provoke the development of
GERD [14]:

1) to avoid overfeeding;

2) if possible, to limit the use of medications

that relax the lower esophageal sphincter.

« It is recommended that newborns diag-
nosed with GERD are monitored by a gast-
roenterologist [14, 29].

Grade of recommendation — C (evidence
level — 5).

Comments. Subsequent follow-up of a patient
with GERD is performed at least twice a year for
three years from the last visit [29], and is deter-
mined by the severity of clinical symptoms and
clinical and endoscopic findings.

ORGANISATION OF MEDICAL CARE
Children with GERD are observed by a pae-
diatrician and a gastroenterologist, if there is



Children’s Medicine of the North-West
2024 /Vol. 12 Ne 3

a concomitant pathology — together with re-
levant specialists, including a paediatric surgeon.

Indications for hospital admission include the
onset of symptoms requiring urgent intervention
(dysphagia, weight loss, hematemesis or recurrent
vomiting) [30].

Discharge of a patient with GERD is indicated
if a patient is in satisfactory condition, symptoms of
GERD have resolved, and an endoscopic picture has
improved/normalized.

After discharge from hospital, children should
undergo medical follow-up by a paediatrician and a
gastroenterologist [14].

As a rule, children with GERD usually do not
need treatment in a 24-hour hospital, except for
a complicated course and indications for surgi-
cal intervention. Hospitalization in a day hospital
(average duration is 10-14 days) is appropriate to
establish the diagnosis and possible correction of
therapy.

COMPLICATIONS

A formidable complication of GERD are stric-
tures of the esophagus, which arise with the scar-
ring of ulcer defects. This process involves deep
layers of the esophageal wall and peri-esopha-
geal tissues against the background of chronic
inflammation, i.e. perioesophagitis occurs. The
predominance of fibrosis leads to scar formation,
as a result a peptic stricture of the esophagus de-
velops.

Another serious complication of GERD is post-
hemorrhagic anemia, which can occur both in
case of sliding hernia of the esophageal aperture
of the diaphragm, the impingement of which
traumatizes the mucous membrane of the dia-
phragmatic ‘sac’, and as a result of erosive and ul-
cerative lesions of the esophageal mucosa.

DIFFERENTIAL DIAGNOSTICS OF GERD
Differential diagnosis of GERD is differen-
tiated with the following diseases and condi-
tions:
1) achalasia of the cardia;
2) esophageal narrowing caused by patholog-
ical changes in the neighboring organs;
) mediastinal tumors and cysts;
) posterior mediastinitis;
) pleuropulmonary fibrosis;
6) aortic aneurysm;
) right-sided aorta;
) vascular anomalies;
)
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10)congenital metabolic disorders:
a) disorders of organic acid metabolism;
b) disorders of amino acid metabolism;
¢) primary lactate acid acidosis;
d) fatty acid oxidation disorders.

OUTCOMES AND PROGNOSIS

Most children with GERD have a favorable
prognosis. A number of complications, such as
Barrett's esophagus, may develop only at an older
age [14,17].
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AOMNOJIHUTENbHAA NHOOPMALIUA

Bknap aBTOpoB. Bce aBTOpbl BHeCnn cylie-
CTBEHHbIV BKNaZ B pa3paboTKy KoHLUenuuu, npo-
BefleHNe WNCCNefoBaHMA 1 MOATrOTOBKY CTaTbW,
npounu 1 ofobpunn GrHanbHy Bepcuio nepeq
nyonukaumen.

KoH}nuKT nHtepecos. ABTOPbI AeKNapupyoT
OTCYTCTBUE ABHbIX Y MOTEHLUMANbHbIX KOHGNNKTOB
WHTEepPEeCOB, CBA3aHHbIX C nMybnukaumen HacTos-
LLen cTaTbu.

UcTtouHuK ¢puHaHcmpoBaHuA. ABTOPbI 3asB-
nAT 06 OTCYTCTBUM BHeLHero GrHaHCUPOBaHWA
npv NpPoBefeHnN NccrefoBaHus.
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A teacher and a doctor are two professions

for which love for people is an indispen-
sable quality.

N.M. Amosov,

Corresponding Member of

the Russian Academy of Medical Sciences.

The connection of times is a living matter, let’s
take a walk on the route “Paediatrics of St. Peters-
burg — Leningrad — St. Petersburg”. We will pass
through epochs. Sometimes only a part of an event
is preserved in the memory, but like a tip of a ball
of thread that can lead to the depth of time. When
you name your contemporaries and remember
your mentors, memory will tell you the names and
patronymics of their teachers. The chain stretches
without a break, and it extends for centuries!

The Department of Paediatrics and Paediatric
Cardiology (Head of the Department — Doctor of
Medical Sciences, Professor I.Y. Melnikova) of the
I.I. Mechnikov North-West State Medical University
(NWSMU) was organized in 2011 by merging two
independent institutions — St. Petersburg Medical
Academy of Postgraduate Education (SPbMAPO)
and St. Petersburg State Medical Academy named
after II. Mechnikov. At the same time, the name
of the department was changed due to three rea-
sons: firstly, the urgent need to improve the quali-
fication of paediatricians on topical issues of pae-
diatric cardiology; secondly, the fact that scientific
interests of a number of the department's staff are
focused on the problem of cardiology; thirdly,
teaching paediatric cardiology is a long-standing
tradition of this departmental team.

The history of the department reflects the diffi-
cult history of our country, which manifested itself
in its repeated reorganization in accordance with
requirements of the time. The political events that
took place in our country during the XX and the first
decade of the XXI century, have left an imprint on
the history of the department.

Let us outline the main historical milestones, go-
ing back in time. The Department of Paediatrics and
Paediatric Cardiology of I.I. Mechnikov NWSMU is
the successor of the Department of Paediatrics N 1
of SPbMAPO (since 1998), earlier — LenGIDUV (since
1924), which, in its turn, was the successor of the
Department of Paediatrics of the Eleninsky Clinical
Institute (since 1917), and before that — the Depart-
ment of Paediatrics of the Imperial Clinical Institute
of the Grand Duchess Elena Pavlovna.

At the end of the XIX century, paediatrics was
not an independent medical discipline, and the
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specialty of paediatrician did not officially exist. Des-
pite the fact that the oldest Russian department of
paediatric diseases named after M.S. Maslov at the
Military Medical Academy in S.M. Kirov Military Me-
dical Academy (formerly the Medical and Surgical
Academy) was the first in Russia, it did not prepare
future paediatrics. At that time it was possible to be-
come a paediatrician only within the framework of
postgraduate education.

The Clinical Institute of the Grand Duchess Elena
Pavlovna was opened in St. Petersburg in May 1885
(in old style, 3 June in new style) on the initiative of
the famous general practitioner, professor, physi-
cian in ordinary E.E. Eichwald (1837-1889). The Clini-
cal Institute was established for scientific research
and scientific and practical improvement of Russian
doctors in various specialties.

The course on children's diseases began in
autumn 1885. Famous physicians were invited
to teach zemskiy doctors, among them were
MD, V.N. Reitz, director of the Elizabeth Clini-
cal Hospital for Young Children, and Doctor of
Medicine K.A. Raukhfus, director of the Prince
Peter Oldenburgsky Children's Hospital (since
1919 — the K.A. Raukhfus Children's City Hospital
N 19 named after Dr. K.A. Raukhfus, since 2019 —
the Children's City Hospital No. 19., since 2019 —
SPbGBUZ Children's City Multidisciplinary Clinical
Centre of High Medical Technologies named after
K.A. Raukhfus, Chief Medical Officer — Doctor of
Medical Sciences, V.Y. Detkov).

The hospital headed by K.A. Raukhfus was the
center of scientific medical thought. In 1904, un-
der these unique conditions, the Department of
Paediatrics at the Imperial Clinical Institute was
established. The Institute was headed by Profes-
sor Alexander Andreyevich Russov, a successor of
Professor V.N. Reitz as chief physician of the Eliza-
bethan Children's Hospital, then by Dr K.A. Raukh-
fus as chief physician of the Prince P. Oldenburgs-
ky Hospital. Later the department was headed by
remarkable paediatric scientists who left a rich
legacy in the field of science and teaching me-
thods. Until 1933 the department was headed by
Professor P.S. Medovikov. From 1933 to 1952 the
Department of Paediatrics of Leningrad Universi-
ty of Pediatrics was transferred to LPMI under the
supervision of Professor E.l. Fridman, and from
1945 — Professor, Academician of the Academy
of Medical Sciences of the USSR M.S. Maslov. Af-
ter the return of the Pediatrics Department N 1 in
1957 to Leningrad University of Pediatrics, it was
headed by Professor N.A. Shalkov, who was a col-
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league of Professor M.S. Maslov at the Department
of Pediatrics of the Kirov Military Medical Aca-
demy, where he defended his doctoral thesis on
“External respiration in healthy and sick children”.
The materials of this thesis formed the basis of his
monograph “Issues of Physiology and Pathology
of Respiration in Children” (1957). Having headed
the department, N.A. Shalkov widely unfolded sci-
entific research on physiology and pathology of
respiration and blood circulation in children. Un-
der his supervision 18 candidate dissertations and
1 doctoral thesis were carried out.

In addition to the cycles held for local pae-
diatricians, heads of departments of children's
hospitals and polyclinics, Professor N.A. Shalkov
proposed to hold cycles on paediatric cardio-
rheumatology and pulmonology.

The first cycle “Cardiology and Rheumatology
in Children” in our country was conducted by
the staff of the Department of Paediatrics N 1 in
1965. Since 1967 the Department began to con-
duct field cycles of advanced training in paediat-
rics, on pathology of children of early and older
age, on cardiology and rheumatology (in Barnaul,
Vologda, Arkhangelsk, etc.).

Professor N.A. Shalkov organized consulta-
tive assistance to various medical institutions of
practical health care in Leningrad and the region:
in particular, to the children's department of the

Fig. 1. Head of the Department, Professor |.Yu. Melnikova

Puc. 1. 3asepytowas kacpeapoi, npodpeccop W.H0. MenbHukoBa
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Central Regional Hospital of Gatchina, the chil-
dren's pulmonary department in Kolchanovo, the
children's cardiology and rheumatological sana-
torium “Trudovye Reserves” of the North-West
Administration of health resorts of the USSR, as
well as to a number of children's polyclinics in the
city and the region.

From 1974 to 1996, the Department of Pae-
diatrics N 1 was headed by Professor, Honored
Worker of Science of the Russian Federation
Nina Vasilievna Orlova, a student and follower
of N.A. Shalkov's ideas in the field of physiology
and pathology of cardiovascular and respira-
tory systems in children. In 1975, N.V. Orlova de-
fended her doctoral thesis “The interrelation and
interdependence of changes in heart and vascu-
lar functioning of children with rheumatism”, in
1977 she was awarded the degree of Doctor of
Medical Sciences, and in 1978 she was awarded
the academic title of Professor. N.V. Orlova always
considered that the most important duty of the
department was professional training of doctors
in different branches of the health care system,
including interns and clinical residents, so she
paid special attention to the organization of edu-
cational processes.

At the end of 1975, N.V. Orlova organized ad-
vanced training cycles on clinical electrocardio-
graphy in children.

Fig. 2. Corresponding Member of the Russian Academy of Sciences,
Professor R.R. Movsesyan

Puc. 2. Ynen-koppecnongert PAH, npodeccop P.P. MoscecsH
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120-IETHAA NCTOPNA KAPELPDI

KJINMHUYECKUN MHCTUTYT BEJIMKOMN
KHATMHW ENEHbI NAB/TIOBHbI

A.A. Pyccos

K.A. Payxdyc MN.C. Meposukos

Fig. 3. History of the department
Puc. 3. ctopus kacpeapsl

From 1996 to 2004, the department was hea-
ded by Professor Oleg Amayakovich Mutafyan,
who was a student of N.A. Shalkov and the author
of more than 110 scientific papers, mainly devot-
ed to the issues of paediatric cardiology. Five PhD
theses were defended under his scientific supervi-
sion. His books include “Carditis in Children and
Adolescents”, “Paediatric Cardiology”, “Heart De-
fects in Children and Adolescents”, “Emergency
Cardiology of Children and Adolescents”. They are
devoted to topics which are considered to be very
difficult for paediatricians.

Since 2005, the Department of Paediatrics
N 1 (renamed the Department of Paediatrics and
Paediatric Cardiology of the LI. Mechnikov North-
Western State Medical University in 2010) has been
headed by Doctor of Medical Sciences, Professor
Irina Yurievna Melnikova (Fig. 1). Formulating tasks
and requirements for the staff, she tirelessly em-
phasizes that it is important to observe the leading
university principle — the scientific imperative,
which should permeate all aspects of departmen-
tal activity, without which the educational process
easily degenerates into scholasticism.

Traditions of the department are ensured by
120-year history and highly professional team
of like-minded people (Fig. 3), which consists of
5 professors, 7 associate professors, 9 assistants
and 3 laboratory assistants. The staff of the de-

H.A. Wankos

H.B. Opnosa

O.A. MyTadbaH

partment includes Ruben Rudolfovich Movsesyan,
the Chief Consultants paediatric cardiac surgeon
of the St. Petersburg Health Care Committee,
Doctor of Medical Sciences, Professor, Correspon-
ding Member of the Russian Academy of Sci-
ences, Head of the Cardiac Surgery Department
of the St. Petersburg DGMCCC VMT (Fig. 2). The
department focuses on providing medical care
to children with complex heart pathology. For
25 years more than 10,000 operations have been
performed here and unique experience in surgi-
cal treatment of patients with extremely low birth
weight has been accumulated. Ruben Rudolfovich
personally performed more than 2500 operations,
among them many unique ones conducted with
thermal imaging control. R.R. Movsesyan per-
formed a number of corrections for the first time:
atrioventricular valve prosthetics using frameless
mitral homografts; cone reconstruction in patients
with Ebstein's anomaly in the first months of life,
Norwood-Sanno operation with homograft; cor-
rection of coarctation of the aorta in patients with
body weight less than 800 g; arterial switch opera-
tion and Norwood operation in patients with body
weight less than 1600 g. Ruben Rudolfovich ge-
nerously shares his unique experience with clinical
residents, physicians, and students of the Faculty
of Paediatrics. Seven PhD theses were defended
under his scientific supervision.
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The direction of cardiology and cardio-rheuma-
tology at the department was headed by Professor
Vladimir Vladimirovich Yuryev from 2010 to 2014, he
gave lectures to doctors and carried out therapeu-
tic and advisory activities. He wrote 225 papers on
the pathology of early childhood and topical issues
of paediatric cardiology and rheumatology. Profes-
sor V.V. Yuryev was the chief paediatric cardiologist-
rheumatologist of Leningrad and the Leningrad
region for more than 15 years. Since 2014, Vitolda
Ivanovna Belyakova, PhD in MS, was one of the first
to study the clinical and immunological features of
the course of acute rheumatic fever in children in
our country. She participated in the pedagogical
process at the department for two years. Today the
cardiological direction at the department is super-
vised by Dr. R.R. Movsesyan, Doctor of Medical Sci-
ences, Professor, Corresponding Member of the Rus-
sian Academy of Sciences, Head of the department;
l.Yu. Melnikova, PhD of Medical Sciences, Professor;
S.N. Chuprova, PhD of Medical Sciences, Associate
Professor; pulmonological direction: E.G. Khramtso-
va, Associate Professor; S.V. Starevskaya, Doctor of
Medical Sciences, Associate Professor; assistants
S.I. Melnik, 1.0. Shmeleva; adolescent medicine —
A.M. Kulikov, Doctor of Medical Sciences, Professor.

Within the first years after the organization of
L.I. Mechnikov NWSMU, the Department had to re-

ISSN 2221-2582

vise and optimize the teaching and methodological
process in accordance with new requirements of
the University management. In particular, a curricu-
lum for the new officially introduced specialty “Pae-
diatric Cardiology” was developed and approved.
The department was one of the first in the Rus-
sian Federation to start professional retraining of
doctors in the specialty “Paediatric Cardiology”.
A two-year residency “Paediatric Cardiology” was
introduced for the first time. A notable feature
of additional professional education (APE) at the
department is the variety of disciplines taught.
Educational programs cover the whole spectrum
of modern paediatrics: from neonatology to ado-
lescent medicine. In addition to paediatrics itself,
practical doctors have the opportunity to improve
their competence in paediatric cardiology, pul-
monology and functional diagnostics. Thematic
cycles of continuing medical education address
the issues of early childhood, nutrition of children
of different ages, paediatric pulmonology, gastro-
enterology, nephrology, cardiology, adolescent
medicine, adolescent reproductive health and
clinical genetics. Such a wide range of opportu-
nities of the department in the system of APE is
based on a highly professional and versatile staff.
It is significant that some of the educational
programs of the NMO are actually author's, as they

/
n
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Fig. 4. Head of the Department Professor I.Yu. Melnikova and Professor V.N. Buryak with clinical residents at the DGMTC VMT named after

K.A. Raukhfus

Puc. 4. 3aseaytolas kadeapoit npodeccop W.H. MenbHukosa u npodeccop B.H. bypsik ¢ knuHnydeckumm opauHatopamu B ArMKL BMT

um. K.A. Payxdpyca
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Fig. 5. Professor's round
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include their own textbooks, monographs, manu-
als, and study guides which have been published
by the department's staff in recent years .

Special attention has always been paid to the
methodology of teaching. The experience of the
department was reflected in the manual “Didac-
tics and competence in the professional activity of
a teacher of a medical university”. In 2011, a cycle
on the methodology of teaching adolescent me-
dicine was held in cooperation with the Faculty
of Medicine of the University of Lausanne (Swit-
zerland). The simulated patient methodology was
applied for the first time in the practice of the de-
partment.

Today, the staff implements training programs
for advanced training and professional upgrading
of paediatricians, paediatric cardiologists and other
specialists in child and adolescent health care, as
well as specialty programs in “Medicine” (4™ year
students of the Faculty of Medicine), bachelor's de-
gree in “Nursing”, clinical residency in “Paediatrics”
and “Paediatric Cardiology” and postgraduate stu-
dies in “Paediatrics”. Since 2020, the department
has developed and implemented a training pro-
gram for students of the Faculty of Paediatrics on
the specialty “Paediatrics”.
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The Department does not have a paediatric
clinic at the University, but it actively cooperates
with modern unique clinical bases: Children's City
General Hospital of Hight Medical Technologies
(CCGH HMT) named after K.A. Raukhfus, Children's
City Hospital of St. Mary Magdalene, Children's
City Hospital N 3, Children's City Hospital named
after N.F. Filatov, Children's Pulmonology Centre
of St. Petersburg Research Institute of Phthisio-
logy and Pulmonology (Fig. 4). Chief physicians
(E.V. Plotnikova, Doctor of Medecine, Dr. V.Yu. Det-
kov, Honored Physician of the Russian Federation,
A.G. Mikava, PhD in Medical Sciences, , K.A. Papa-
yan, L.N. Isankina, Honored Physician of the Russian
Federation, P.K. Yablonsky) understand and appre-
ciate the necessity of mutual beneficial connection
of practical health care and the department.

The Student Scientific Society (SSS) (supervi-
sor — PhD in Medical Sciences, Associate Profes-
sor E.G. Khramtsova) is actively working at the
department. The main direction of SSS: study of
multidisciplinary aspects of paediatrics, the influ-
ence of infectious diseases on the cardiovascular
system, the study of rare hereditary diseases with
heart and kidney damage based clinical cases.
Gastroenterological pathology, paediatric aspects
of socially significant diseases (tuberculosis, arte-
rial hypertension) are also among the subjects of
study.

Special attention is paid to work with clinical
residents. Residents are trained at the department
on two basic educational programs — “Pediatrics”
(supervisor — assistant of the department S.I. Mel-
nik) and “Children's cardiology” (supervisor —
Doctor of medical sciences, prof. V.N. Buryak).
Residents take an active part in clinical analyses,
present patient case histories, participate in joint
research work with physicians of clinical bases un-
der the guidance of faculty members of the de-
partment (Fig. 5).

In 2019, Children's Clinical and Diagnostic
Centre was opened in at the Medical and Preven-
tive Centre of the Mechnikov Northwestern State
Medical University (Professor |.Yu. Melnikova is the
Head of the Centre). This allowed to expand the
educational process, to conduct federal interdis-
ciplinary consultations with geneticist, Dr. V.I. La-
rionova in different regions of the Russian Federa-
tion (Kaluga Region, Samara, Stavropol Territory,
Tomsk, Leningrad Region), to diagnose and solve
questions on the tactics of managing patients
with such complex diseases as tyrosinemia, fat-
ty acid metabolism disorders, sphingolipidosis:
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Fig. 6. Department staff, from left to right: bottom row — Assoc. Prof. V.Yu. Chistyakova, Head department Prof. I.Yu. Melnikova, Prof.
V.N. Buryak, Assoc. Prof. E.G. Khramtsova, second row — Prof. A.M. Kulikov, Ass. 1.0. Shmeleva, Assoc. Prof. T.D. Loskucheryavaya,

Assoc. Prof. N.E. Luppova, Assoc. Prof. 0.V. Ryabykh

Puc. 6. Konnektus kadeapsl, cresa Hanpaso: HWKHWIA pag — pou. B.HO. Yuctakosa, 3aB. kadeapoit npod. M.H0. MenbHukoBa, npod.
B.H. bypsk, gou. E.I'. Xpamuosa, BTopoii psag — npod. A.M. Kynukos, acc. 11.0. LLimenesa, gou. T.[. Jlocky4epssas, gou. H.E. Jlynnosa,

pou. 0.B. Pabbix

Fabry disease (Fabry-Anderson), Niemann-Pick
disease, homocystinuria (remethylation defect)
in order to solve the issue of Cystadane therapy
prolongation.

An important area of the department's work is
educational activities among patients' parents. For
this purpose, since 2020 the Department has been
running the “School of Paediatrics” and “School of
Pulmonology, Allergology” ( supervisor — assis-
tant S.I. Melnik). Using social networking sites, the
department staff answer patients' questions re-
lated to treatment and vaccination, inform about
the peculiarities of diagnostic search, nuances
of nebulizer therapy and skin care for patients
with atopy. The audience of the groups “School
of Paediatrics”, “School of Pulmonology, Allergo-

logy”, located not only in different cities, but also
in different countries. Parents can get answers to
their questions, which often arise after the end of
a doctor's appointment. Keeping a patient and
treating physician connected allows to increase
compliance to treatment.

Scientific work is carried out within the frame-
work of the complex theme “Development of
modern technologies of preservation, develop-
ment and restoration of reproductive health of
women, newborns, children and adolescents for
creation and introduction of innovative products”
and includes several directions: cardiosurgical
(development of a technique for performing Nor-
wood's operation in the modification of R. Mi-
Sanno with a homograft, in hypoplasia syndrome

EVENTS
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of the left heart); cardiological (heart damage in
drop infections in children; differential diagno-
sis of syncopal states, hereditary heart rhythm
disorders; assessment of the functional state of
the myocardium of primary school children, and
neonates depending on birth weight, myocardial
remodeling depending on a number of comorbid
conditions: diabetes mellitus, arterial hyperten-
sion); pulmonological (bronchoscopy in complex
examination and treatment of children with lung
diseases); gastroenterological (pathomorphology
of chronic gastritis in children with juvenile chron-
ic arthritis). The authority and accumulated expe-
rience of the department allowed it to become a
regional branch of the European Centre for Trai-
ning of Adolescent Health Professionals EUTEACH
(European Training in Effective Adolescent Care
and Health). The results of research work are pa-
tents and their implementation in practical health
care, publications of articles, presentations at sci-
entific and practical conferences in St. Petersburg,
other cities of the Russian Federation and abroad.

The Department annually holds conferences
with international participation: EUTEACH Sum-
mer Schools ‘Adolescent Health Protection (2015),
Apostolov Readings: “Modern problems of paedi-
atric gastroenterology” (2015-2017), “Hereditary
diseases in paediatrics and gastroenterology”.
Modern methods of diagnostics and personalized
therapy’ (2018), Russian Congress with interna-
tional participation “Molecular bases of clinical
medicine — possible and real” (2016, 2018), “Tra-
ditions and achievements of Russian paediatrics”
(2015-2024), scientific-practical international
conference “Modern biotechnologies for science
and practice” (2019), scientific conferences of SSS
(2014-2024 annually), schools-seminars for pae-
diatricians with clinical cases.

Over the last decade, the department team
has published 14 monographs and chapters of
guidelines: National manual “Paediatrics” in two
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volumes, manuals “Paediatric Cardiology”, “Pae-
diatric Gastroenterology”, “Adolescent Medicine”,
“International Handbook on Adolescent Health
and Development”, textbooks “Propaedeutics
of Paediatric Diseases” and “Paediatric Diseases”
in two volumes, “Consultant in 5 minutes”, Basic
Paediatrics (2023), Norms for the assessment of
physical development of children and adoles-
cents of the Russian Federation: A textbook for
doctors: in two parts (2022), Nelson's Paediatrics
in four volumes (2024).

16 dissertations for the degree of PhD in Medi-
cal Sciences and 1 for the degree of Doctor of Me-
dical Sciences were successfully defended under
the guidance of the professors of the department.
Since 2011, 14 patents have been confirmed.

Prospects of development of the department
are connected with preservation of traditions, in-
tegration of achievements in science and practice
and constant development of scientific directions
in paediatrics. The establishment of the paediatric
faculty is associated with the development of cur-
ricula for theoretical and practical training of junior
students, improvement of distance learning meth-
ods for all programs: from specialist courses to the
training of doctors in advanced training and profes-
sional training programs. Practical orientation of all
department staff is especially valuable (Fig. 6), each
member of the department is a highly professional
clinician, who makes daily complex decisions related
not only to health, but also to patient's lives. This fact
determines the possibility of organizing and con-
ducting educational processes at the highest level.

The history of the Department of Paediatrics and
Paediatric Cardiology of the St. Petersburg State
Medical University named after I.I. Mechnikov is an
integral scientific paediatric school based on high
standards in medicine and education focused on
the well-being of children. The traditions of the
past continue to inspire the modern team for new
achievements and success.
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MPABUNA O1A ABTOPOB

Yme. npukasom pekmopa
®rbOY BO Cr6IMMmMY MuHzdpaea Poccuu om 14.05.2024 2.
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HACTOALWME NPABUJIA ANA ABTOPOB
ABNAIOTCA USAATENIbCKAM OTOBOPOM

Ycnosua Hactoswlero [lorosopa (ganee «Jorosop») AiB-
NATCA Ny6NIMYHON OpepToli B COOTBETCTBUM C M. 2 CT. 437
MNpaxpaHckoro kopekca Poccuinckon Pepepaumin. JaHHbINA
[loroBop onpenenset B3aIMOOTHOLLEHWA MeXAY pefakLm-
enxypHana «Children's Medicine of the North-West (JeTckan
MeguumHa CeBepo-3anaga)» (ganee no Tekcry «KypHanm»),
3aperucTprpoBaHHoro OepepanbHoO Cy»KO01 Mo Hag3opy
B cdepe cBA3W, NHPOPMALIMOHHBIX TEXHOMOTMI 1 MacCOBbIX
kKoMmmyHuKaumin (POCKOMHAL3OP), M Ne ®C77-805334
oT 1 mapta 2021 r., umeHyemow B fanbHenwem «Pegakumsa»
1 ABNAIOLLENCA CTPYKTYPHbIM nogpasaeneHvem Orb0y BO
CNermMy MuH3gpasa Poccun, 1 aBTopoM w/unm aBTop-
CKVIM KOMIEKTUBOM (VTN UHBIM MPaBOOGaAaTenem), me-
HyeMbIM B JafibHenLeM «ABTOP», MPVHABLLUM MybnmuHoe
npennoxeHue (obepTty) o 3aKnoueHun Jorosopa.

ABTop nepepaeT Pepakuuu gna usgaHua aBTop-
CKUI OPUTVIHAN WA PYKOMUCh. YKa3aHHbIN aBTOPCKNIA
OpWrMHan AOJIKEH COOTBETCTBOBaTb TpeboBaHMAM,
yKasaHHbIM B pasgenax «[lpeactaBneHne pykonucu
B KypHan», «OdopmneHune pykonucu». Mpu paccmo-
TPEHUY MOJyYEeHHbIX aBTOPCKMX MaTepuranos »KypHan
pykoBogcTByeTcs «EgMHbIMK TpeboBaHUAMYN K PYKO-
NMcAM, NpefcTaBnseMbiM B OUOMeAULUHCKUE Xyp-
Hanbl» (Intern. committee of medical journal editors.
Uniform requirements for manuscripts submitted to
biomedical journals. Ann Intern Med. 1997;126:36-47).

B »KypHane neuataioTca paHee He onybnMKOBaH-
Hble paboTbl No Nnpodunto KypHana.

KypHan He paccmaTpuBaeT paboTbl, pe3ynbTaTbl
KOTOPbIX MO 6OJIbLUEN YacTy yKe Oblv Ony6IMKOoBaHbl
WNKX ONMCaHbl B CTaTbAX, NPeACTaBNEHHbIX UAN NPUHA-
TbIX ANA Ny6nmKaumm B gpyrue neyaTHble Uim 3NeKTPoH-
Hble CpefcTBa MaccoBoln MHbopmauun. MpepcrtaBnas
CTaTblo, aBTOP BCErfa LOKEH CTaBUTb pefaKLUuio B 13-
BECTHOCTb 0060 BCEX HanpaB/ieHUAX 3TOW CTaTbU B Me-
yaTb U O MpeabigyLUX Ny6nnKaumnax, Kotopble MoryT
paccMaTprBaTbCA Kak MHOMXECTBEHHblE Unu Ayo6nupy-
e ny6nKaumnm Tom e camoi UM oveHb 6IN3KON
paboTbl. ABTOp AOMKEH YyBeJOMUTb pefakLuuio O TOM,
COAEPXUT NN CTaTbA y>Ke onybnnKoBaHHble MaTepua-
Nbl U MPEfOCTaBUTb CCbIIKM Ha MpeablayLLyto, UToobl
JaTb pefaKkumm BO3MOXHOCTb NMPUHATL peLleHmne, Kak
NOCTyNUTb B faHHOW cuTyaumun. He npuHumatoTca K ne-

yaTu cTaTbW, NpeacTaBnAlLWMe CO60 OTAENbHbIE 3Ta-
Mbl HE3aBEPLUEHHbIX UCCIIEA0BAHWI, @ TaKXKe CTaTbl C
HapyLlueHvem «[TpaBus 1 HOPM ryMaHHOro obpatlyeHuns
Cc 6006 BEKTAMU UCCIeAOBaAHNN».

PasmelyeHvie nyb6nunkaumii BO3MOXHO TOJIbKO MO-
CJ1e NoslyYeHUs NONOXKUTESIbHOWN PeLleH3nNn.

Bce ctaTbu, B TOM Uncie CTaTbh aCNUPAHTOB U AOK-
TOPaHTOB, NY6NMKyOTCSA GecnniaTHo.

NMPEOCTABJIEHUE PYKOMUCU B XKYPHAN
ABTOPCKMA  OpuUTrMHanN MNPUHUMAET  pefakuua.
MognucaHHaa ABTOPOM PYKOMUCb [OSMKHa OblTb OT-
npae/ieHa B afpec pedakuuy Mo 3eKTPOHHOWN novTte
Ha agpec [t2007@inbox.ru, a Takxxe yepe3 cant https://
ojs3.gpmu.org/index.php/childmed. ABTop fomkeH oT-
NpaBuTb KOHEYHYI BEpCUI0 pykonucyu u aatb danny
Ha3BaHue, cocToslee 13 Gamuany NePBOro aBTopa u
nepBbiX 2—3 COKPALLEHHbIX CJIOB M3 Ha3BaHWA CTaTby.
NHopmauuio 06 odopmMIeHNN MOXKHO YTOUHWUTbL Ha
cante http://ojs3.gpmu.org/index.php/childmed/index.

CONMPOBOAUTEJIbHbIE OKYMEHTbDI

K aBTOpCcKOMY opuriHany Heob6XOAMMO MPUIIOXKNTb
3KCMepTHOE 3aK/ioyeHrie 0 BO3MOXHOCTY onybnmnkoBa-
HWA B OTKPbITON NeyaTy (61aHK MOXKHO CKayaTb Ha cainTe
https://gpmu.org/science/pediatrics-magazine/Chiidmed).

Pykonucb cumtaetca noctynuBlwen B Pepakuuio,
€eCcn OHa npefacTaBieHa KOMMAEKTHO 1 odopmne-
Ha B COOTBETCTBUM C OMUCAHHbIMU TpPeboBaHUAMMU.
MpenBapuTeNnibHOE PacCMOTPEHKE PYKOMNCH, HE 3aKa-
3aHHoW Pepakuuen, He aBnaeTcsa GaKTOM 3aKJoUYeHNs
MeXJy CTopoHaMu nsgatenbckoro [lorosopa.

Ona nyénukauun B KypHane HeobxoAMMo npepo-
CTaBUTb PYKOMWCb U HamnpasieHue Ha nybnukaumio ot
yUpexaeHus C paspeLleHnem Ha nybnmkaLmnio B OTKpbI-
TOM nevatu.

ABTOPCKOE NPABO

Pepakuuma otbrpaeT, rotoBUT K Nnybnvkaumm n ny6-
NNKYeT nepefaHHble ABTopamm MaTepuanbl. ABTOp-
CKOe MpaBO Ha KOHKPETHY CTaTblo NPUHAOJIEXUT
aBTOpam CTaTbu. ABTOPCKMIA FOHOpap 3a nybnukauuu
ctaten B PKypHarne He BbinnaymsaeTca. ABTOp nepepga-

INFORMATION
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eT, a Pefjakuua nprvHMMaeT aBTOpPCKMe MaTepuranbl Ha

cnenyoLmX yCIOBUAX:

1) Pepakuwmm nepenaetcs npaBo Ha odopmieHre, U3ga-
Hue, nepepauy *KypHana c onybankoBaHHbIM MaTepu-
anom ABTopa AnA uenen pepepupoBaHus cTaten 13
Hero B PedepaTtBHOM XypHane BUHUTW, PHAL n
6a3ax faHHbIX, pacnpocTpaHeHve MypHana/aBTop-
CKMX MaTepranioB B NEYaTHbIX U INIEKTPOHHbIX W3-
[aHunAX, BKNoYasa pa3melleHe Ha BbIOpaHHbIX 6o
co3faHHbIX Pepakuynen cantax B cetn NHTepHeT B
Lenax JocTyna K nybnmkauum B UHTEPAKTVBHOM pe-
XVMe Mob0ro 3arHTepeCcoBaHHOO LA U3 N06Oro
MecTa 1 B lloboe Bpems, a TakxKe Ha pacnpocTpaHe-
Hue MypHana ¢ ony6nnKoBaHHbIM MaTepuanom AB-
TOpa No NOANUCKe;

2) TeppuTOpMA, HA KOTOPOW pa3peLlaeTca NCNosb30-
BaTb aBTOpPCKuMiA maTepuan, — Poccuiickaa QOepe-
pauua un ceTb VIHTepHeT;

3) cpok pencteua JoroBopa — 5 nert. o ncreueHum
yKa3aHHOro cpoka Peflakuus octaBnisieT 3a coboi,
a ABTop noaTeepxpaaeT beccpoyHoe npaso Pepak-
LUUN Ha NPOAJOJIKEHUEe pa3MeLleHUs aBTOPCKOro
matepuana B cetn VIHTepHerT;

4) Pepakuus BrpaBe MO CBOEMY YCMOTpeHuto 6e3
Kaknx-nmbo cornacoBaHunin ¢ ABTOPOM 3aKnioyaTb
[lOroBOpPbI 1 COrnalleHns ¢ TPeTbUMM NNLamMu, Ha-
npaBfieHHble Ha JOMOJHUTENbHbIE Mepbl MO 3aLK-
Te aBTOPCKUX 1 N3JaTeNbCKUX Npas;

5) ABTOp rapaHTUpyeT, YTO 1Cnosnb3oBaHne Pegakunen
npeLoCTaBIEHHOrO UM MO HacTosALeMy [loroBopy aB-
TOPCKOro MaTepuarna He HapyLUUT NpaB TPeTbUX NNLL;

6) ABTOp OcCTaBnsAeT 3a co6oN NpaBo UCMOMb30BaTb
npefocTaBNieHHbI MO HacToAwemy [loroBopy aB-
TOPCKWI MaTepuran camoCcToATeNbHO, NepefaBaTtb
npasa Ha Hero No JOroBOpy TPETbUM NLaM, eCnu
3TO He NPOTMBOPEYUNT HacToAwwemy [loroBopy;

7) Pepakuma npepocTaBnsetr ABTOPY BO3MOXKHOCTb
6e3B03ME3HOr0 MOyYeHUs CNPaBKU C INEKTPOH-
HbIMU agpecamu ero oduLmanbHON Nyo6MKauum B
cetn VIHTepHeT;

8) npwv nepenevyaTtKke CTaTbh WKW €€ YacTW CCbIfKa Ha
nepsyto nybnukauuio B *KypHarne obsa3saTtenbHa.

NMOPAAOK 3AKJIIOYEHNA AOTOBOPA
N U3MEHEHWA EFr0 YCJIOBUN

3akntoueHnem [JoroBopa co CTOpOHbl Pegakuun Aens-
eTcA onybnnKkoBaHye pyKonucy faHHoro ABTopa B Xyp-
Hane «Children’s Medicine of the North-West» 1 pasmeLlue-
Hue ero TeKkcTa B ceTu MIHTepHeT. 3akntoueHrem [loroBopa
CO CTOPOHbI ABTOPA, T. €. MOSIHbIM U 6E30rOBOPOYHbIM
npuHATEM ABTOPOM ycnoBuii [loroBopa, ABNAeTCA nepe-
Zlauya ABTOPOM PYKOMMCY 1 SKCNEPTHOTO 3aKIOUeHUs.

O®OPMJNEHUE PYKOMMUCH
Pepakuus xypHana npyBeTCTBYET NOSHOCTbIO ABY-
A3blYHble CTATbW.
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CtaTtba gomkHa nmeTb (HA PYCCKOM U AHITUIA-
CKOM fA3bIKAX):
1. 3arnaBue (Title) nonkHO 6bITb KPaTKUM (He 6onee
120 3HAKOB), TOYHO OTPaXKalLUM cofepx aHue cTaTbu.
2. CBepeHuA 06 aBTOpax (NyonukyTcs). [nsa Kax-
[lOro aBTopa yKasblBaloTcA: GaMunms, UMA U OTYECTBO,
yueHas cTeneHb, MecTo PaboTbl, NOYTOBbIN agpec MecTa
paboTbl, e-mail, ORCID, SPIN-kog. ®amunuu aBTopoB
peKOMeHyeTCs TPAHCINTEPUPOBATb TakK Xe, KaK B npe-
Oblgywmx nybnukaumax unm no cucteme BGN (Board of
Geographic Names), cm. cant http://www.translit.ru.
3.Pe3some (Abstrsct) (1500-2000 3HakoB, unu
200-250 cnoB) nomewatoT nepeq TeKCTOM CTaTbu. Pe-
3l0Me He TpebyeTca Npu Ny6nnKauum peLeHsnii, otye-
TOB O KOHbepeHUUAxX, HPOPMALIMOHHbIX MNCEM.
ABTOpCKOE pe3tome K CTaTbe ABMAETCA OCHOBHbBIM UC-
TOUYHVKOM MHGOPMaLIV B OTEUECTBEHHDIX U 3apyOeXKHbIX
NHGOPMALIMOHHDBIX CUCTEMAX 1 6a3ax faHHbIX, UHAEKCU-
pylowyx »KypHas. Pestlome AOCTYMHO Ha caiiTe »ypHana
«Children’s Medicine of the North-West» n nhgekcmpyetca
CeTeBbIMY MOVCKOBBIMU CUCTEMaMI. VI3 aHHOTaLMN [OSK-
Ha ObITb MOHATHA CyTb UCCNEAOBaHNA, HY»KHO NN obpa-
LaTbCA K MOTHOMY TEKCTY CTaTby AJ1s NoslyyeHus 6onee
noapobHoW, NHTepecyoLlel ero nHpopmaumu. Pestome
[OMMKHO M3naraTb TONbKO CyLLecTBeHHbIe $aKTbl paboTbl.
PekomeHfyemas  CTpyKTypa pesioMe:  BBefeHue
(Introduction), uenn n 3agaun (Purposes and tasks), mate-
pvanbl 1 metogbl (Materials and methods), pe3ynbratbl
(Results), BbiBogp! (Conclusion). Mpeamer, Temy, Lenb pa-
60Tbl HY)KHO YKa3blBaTb, €C/IN OHW He ACHbI 13 3ariaBuA
CTaTbV;; METOA WM METOLONOTNI0 MPOBefeHVs PaboTbl
LieNiecoobpasHoO ONMCbIBaTb, I OHU OT/INYAIOTCS HOBU3-
HOW 1N NPefCTaBNAT UHTEPEC C TOYKMN 3PeHNA JaHHON
paboTbl. O6beM TEKCTa aBTOPCKOro pestoMe onpeaenseTca
copepkaHviem nybnmkauuy (06bemom CBeAEHNIA, X Hayy-
HOW LIEHHOCTbBIO /NN MPAKTUYECKUM 3HAYeHNeM) 1 [OT-
KeH 6bITb B npeaenax 200-250 cnos (1500-2000 3HaKoB).
4. KnmoueBble cnoBa (Keywords) ot 3 go 10 knio-
UeBbIX C/I0OB WN C/TIOBOCOYETAHUN, KoTopble OymyT
CNnocobCcTBOBaTb MPABUIIBHOMY MEPeKPeCTHOMY WH-
[EeKCMPOBAHUIO CTaTblM, MOMELLAIOTCA MOJ pestome C
NnoA3aronoBKOM «KJlloueBble ciioBax. [lpegnoytuTenb-
HO MCMONb30BaTb K/lOUEBbIE CIOBOCOYETAHMUA U3 2-4
CN10B, Hanbonee TOUHO OTpaKaLMX Temy cTaTbu. Mc-
Nnonb3ynTe TEPMUHbI U3 CMMCKa MeAULUHCKUX npes-
MeTHbIX 3aronoBkoB (Medical Subject Headings), npwu-
BefieHHoro B Index Medicus (ecnn B 3TOM Cnncke ewle
OTCYTCTBYIOT nogxogswme obo3HaueHus Ons HefaBHO
BBeZIeHHbIX TEPMUHOB, MoAbepuTe Hanbonee 6Nn3KKe 13
nmetoLmxca). KnioueBble ClioBa pa3aensioTcs 3anaTon.
5.3aronoBKu Tabnuu, NognuCKM K pUCyHKaMm, a
TaKXe BCe TEKCTbl Ha PUCYHKaX 1 B Tabnuuax JOMXKHbI
OblTb Ha PYCCKOM M aHTINACKOM A3bIKaX.

NHOOPMALIMA
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6. CoKpalleHun, Kpome oOLeynoTpebuTesbHbIX,
cnepyet nsberatb. COKpalleHysA B Ha3BaHUM CTaTby, Ha-
3BaHUAX Tabnuu 1 PUCYHKOB, B BbIBOJAX HeOMYCTUMbI.
Ecnv a66peBmaTypbl UCMOSb3YHOTCA, TO BCE OHU JOSIXKHbI
6bITb paclIPPOBaHbI MOIHOCTBIO MPY NMEPBOM UX YMO-
MUHaHWKM B TeKcTe (Hanpumep: «Hapagy ¢ AaHHbIMU O
POH (pe3ngyanbHO-OpraHNM4eckon HeaoCTaTOYHOCTM),
obycnosnuBatowen passutue NKC (runepkmHeTYecKo-
ro CMHAPOMa), paclIMpeH AMana3oH NcciefoBaHui no
SHAOrEeHHOWN NPVPOAE AaHHOTO CUHAPOMAY.

7.Mpwv npeactasneHumn pykonucy B KypHan ABTo-
pbl HECYT OTBETCTBEHHOCTb 3a pacKpblTue cBoux pu-
HAHCOBbIX U APYruX KOHOAUKTHbIX UHTEPECOB, Cro-
COOGHbIX OKa3aTb BAMAHME Ha nx paboty. B pykonucu
LOMKHbI OblTb YNOMAHYTHI BCE NULA U OpraHu3aumm,
OKa3aBlure GpMHAHCOBYIO MoAAePXKY (B BUAe rpaHTOB,
060opyfoBaHMsA, NeKapCTB MM BCEFO 3TOro BMeCTe), a
TakxXKe apyroe G1MHaAHCOBOE UMK INYHOE yyacTue.

B KOHUe Kax[ow cTaTbu 06A3aTeNibHO YKa3blBatoT-
CA BKNaJ aBTOPOB B HanmcaHve ctatby, UCTOYHUKY G-
HaHCUPOBAHKA (eC/IV UMEITCSA), OTCYTCTBME KOHONNK-
Ta UHTEPeCOoB, Hannyre cornacusa Ha nybénukaymio co
CTOPOHbI NauueHToB. [JaHHaa MHPoOpMaUUA LOMKHA
ObITb NepeBefeHa Ha aHTINNCKNI A3bIK.

8.Jlntepartypa (References). Cnucok nwutepatypbl
[OMKeH npefcTaBnATb MNonHoe 6ubnuorpaduyeckoe
onucaHve UMTUpyemMblx pabot B cootBeTcTBUM ¢ NLM
(National Library of Medicine) Author A.A., Author B.B.,
Author C.C. Title of article. Title of Journal. 2021;10(2):49-
53. ®amunun n nHMLUManbl aBTOPOB B NPUCTAaTENHOM CMK-
CKe NpuBOJATCA B nopAAKe ynoMuHawus (1, 2, 3 nt.g.).
B onucaHmmn yka3biBatotca BCE aBTopbl nybnvkauum. bu-
6nvorpaduyeckme CCbifk B TEKCTE CTaTbW JatoTcs und-
poli B KBagpaTHbIX ckobKkax. CCbIKN Ha HeonybnnKoBaH-
Hble PaboTbl He oMy CKaloTCH.
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(nata obpaweHuna: 23.10.2023).

[nAa Bcex ctateil Heo6xoAMMO yKasbiBaTb WH-
Aekc DOl B KoHue 6ub6nuorpadpunyeckoro onuca-
HuA, a TakKe EDN npu ero Hanunuum.

MNpumepsi:

CaTtrapos A.3., KapenuHa H.P. OcobeHHoCTU pocTo-
BbIX MPOLECCOB Yy MaJIbUMKOB N IOHOLLIEN PasfiuHbIX
NPOMNOPUNIA 1N TENOCSIOXKEHUS, NMPOXKMNBAIOLKX B 10XK-
Hol 4yactu KblprbidctaHa. MNMeguatp. 2018;9(5):47-52.
DOI: 10.17816/PED9547-52 EDN: YRAEPZ.

Voropaeva E.E., Khaidukova Yu.V., Kazachkova E.A,, et
al. Perinatal outcomes and morphological examination
of placentas in pregnant women with critical lung lesions
in new COVID-19 coronavirus infection. Ural Medical
Journal. 2023;22(2):109-121. DOI: 10.52420/2071-5943-
2023-22-2-109-121 EDN: CXRCMN. (In Russian).

MepeBoa n TpaHcnnTepaymna

B 3aBucMmocCTU OT cuTyauumun cnegyeT nmbo npoBo-
OVTb TpaHcMTepauno (nMcaTb UCXOAHbIE HeaHrnoA-
3blYHble c/ioBa HyKkBaMu pOMaHCKoro andasmTa), nm6o
yKa3blBaTb NePEBOJ, HEAHNOA3bIYHON NHbOPMALK O
nepBoncToyHMKax B References.

Ecnn untpyemas ctatba HanvcaHa Ha naTuHULEe
(Ha aHrMMNCKOM, HEMELKOM, WCMaHCKOM, WTasbsH-
CKOM, GMHCKOM, AaTCKOM 1 APYruX A3blKax, UCMOsb3y-
IOLMX POMAHCKMUA andaBuT), CCbIIKY Ha Hee cnepyet
NPUBECTU Ha OPUTMHANbHOM fA3blKe ONMy6NNKOBaHWA 1
B U cnucke nutepatypsbl, u B References. Mpumep (cTa-
TbA B HOPBEXKCKOM XKYpPHaJie Ha HOPBEXCKOM f3blKe):

Ellingsen AE, Wilhelmsen I. Sykdomsangst blant
medisinog jusstudenter. Tidsskr Nor Laegeforen.
2002;122(8):785-787. (In Norwegian).

Ecnn ctatha HanmcaHa He Ha naTuHuue (Ha Ku-
punnuue, B TOM UYiCie Ha PYCCKOM), HYXKHO MpUBeCTr
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oduLManbHbIN NepeBof UN BbINMOHUTb TPAHCUTEPA-
LMo B POMaHCKUI andasut. Ona KHAT Heob6xoanmo B
3TOM ClyyYae NPMBECTM TPaHCIMTepaL Mo Ha NaTUHNULLY.
B KOHLIe onuncaHusi B CKOOKax YKa3aTb A3bIK M3AaHWsA.
Ccbinka Ha NCTOYHKK NTepaTypbl B References mo-
XeT COCTOATb OHOBPEMEHHO 1 U3 TPAaHCITepUPOBaH-
HbIX 3nemeHTOB (Hanpumep, VO aBTOPOB, Ha3BaHMWA
XKYPHanoB), 1 U3 NepeBOAHbIX (Ha3BaHVe NybanKauun).
CraHpapT TpaHcmTtepauuu. [lpy TpaHUIK-
Tepauum pekoMeHAyeTCs WCMNOoNb30BaTb CTaHZapT
BSI (British Standard Institute, UK). Ona tpaHcnute-
pauum TekcTa B COOTBETCTBMM CO cTaHgapTtom BSI
MOHO BOCMONb30BaTbCA cCbUiKon http://ru.translit.
ru/?account=bsi.
®OUNO aBTOpOB, pepakTopoB. PaMunIMn 1 UHULK-
anbl BCEX aBTOPOB Ha naTuvHMLE cnefyeT npuBoanTb B
CCblIKe TaK, Kak OHM AaHbl B OPUrMHanbHOW nybnunka-
umun. Ecnn B opuruHanbHol nybnukaumm yxe obinm npu-
BeAeHbl Ha naTuHuLe OO aBTOPOB, B CCbIfIKe Ha CTaTbio
cnefyet yKa3blBaTb MMEHHO 3TOT BapMaHT (He3aBUCUMO
OT MCMOJIb30BaHHOW CUCTEMbI TPaHCIUTePaLL B NepBo-
NCcTouHMKe). Ecnv B odurLmanbHbIX MCTOUYHMKaX (Ha canTe
XKypHana, B 6a3ax AaHHbIx, B Tom umcsie B eLIBRARY) MO
ABTOPOB Ha NTATUHKILIE He MPVBeAEHbI, CneflyeT TpaHCIu-
TeprpOoBaTh NX CAMOCTOATENIbHO MO CTaHZapTy BSI.
HasBaHue ny6nukauyum. Ecnv y uutmnpyemon pabo-
Tbl CywwecTByeT oduLManbHbIV NepeBos Ha aHMNNCKNIA
A3bIK UW aHMI0A3bIYHbIN BapyaHT Ha3BaHuA (ero cne-
JyeT UCKaTb Ha caliTe »KypHana, B 6a3ax aHHblX, B TOM
uncne B eLIBRARY), cnegyet ykasaTb MMmeHHO ero. Ecnu
B odurLMaNbHbIX UCTOYHUKAX HAa3BaHUe Ny6nvKaumm Ha
NaTVHULLE He NPUBEAEHO, ClIeAyeT BbINOHUTD TPAHCIN-
Tepauuio B pomMaHcKuii andaBuT no ctaHaapTy BSI.
HasBaHue nsgaHna ()KypHana). Hekotopble He aH-
rNoA3blYHbIE HAYYHblE U3AaHUA (KypPHasibl) UMEIOT KpoMe
Ha3BaHWA Ha POHOM Ai3blke oduLMaNbHOE «napasesb-
HOe» Ha3BaHMe Ha aHrNCKOM (Hanpumep, Y »KypHana
«CaxapHblii grnabeT» ecTb oPpuLManbHOE aHMNOA3bIYHOE
Ha3BaHue «Diabetes Mellitus»). Takum obpazom, ana cnu-
cka References B ccblike Ha CTaTbio U3 PYCCKOA3bIYHOTO
XKypHana crneflyeT ykasaTb NMbo TpaHCIMTepUpOBaH-
Hoe Ha3BaHWe ypHana, 1mbo nepesogHoe. lNepeso-
[JHOe Ha3BaHVe >KypHana MOXXHO B3ATb JIMO6O C opuLm-
anbHOro cainTa »KypHana (Mnv 1cnonb3oBaTthb JaHHble O
NPaBUIbHOM HamnMCaHUM aHINOA3bIYHOMO Ha3BaHUA U3
LUMTUPYEMON CTaTbK), MO0 NPOBEPUTbL €ro Hanuuve B
6a3e gaHHbIX, Hanpumep B CAS Source Index, 6ubnmo-
Teke WorldCat nnn katanore Web of Science (IS), kata-
nore Ha3BaHWi 6a3bl AaHHbIX MedLine (NLM Catalog). B
cnlydae, Korfa y »KypHana HeT oduumanbHOro Ha3saHua
Ha aHrNINCKOM fA3bike, B References Hy»HO NpuBoguTbL
TpaHcnmTepayuto no cucteme BSI. He cnepyet camocto-
ATENIbHO NEePEBOANTL HAa3BaHMA XYPHAOB.
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Mecto nsgaHua. Mecto n3gaHMA B CCbUIKax BCer-
[a cnefyeT yKa3blBaTb Ha aHIIMACKOM A3blKe 1 MOJIHO-
CTblo — He B TpaHcuTepauun 1 6e3 cokpalleHuin. To
ectb Moscow, a He «Moskva» 1 He «M.:», Saint Petersburg,
a He «Sankt Peterburg» n He «SPb».

HasBaHune nspatenbcrBa/mspatena. B otinumve
OT MecTa U3faHuA, Ha3BaHVe M3[aTeNnbCcTBa AA CCbl-
nok B References cnegyeT TONbKO TPaHCIUTEPUPOBATh
(3a ncknoyeHnem KpalHe pefKnx criyyaeB Hannuma y
nsgartens napannefnbHoro odurLManbHOro aHroA3bIY-
HOro Ha3BaHwuA).

Mpumepbl nepeBofa PYCCKOA3bIYHbIX WCTOUHU-
KOB NIUTepaTypbl ANA aHrnoA3blYHOro 610Ka cTaTbu.

KHuea:

Yuriev V.K.,, Moiseeva K.E., Glushchenko V.A. Fun-
damentals of public health and healthcare. Textbook.
Saint Petersburg: SpetsLit; 2019. (In Russian).

Nikiforov O.N., ed. Saint Petersburg in 2021. Saint
Petersburg: Petrostat; 2022. (In Russian).

nasa u3 kHuau:

Tutelyan V.A., Nikityuk D.B., Sharafetdinov Kh.Kh.
Healthy nutrition is the basis of a healthy lifestyle and
the prevention of chronic non-communicable diseas-
es. In: Youth health: new challenges and prospects. T.
3. Moscow; 2019: 203-227. (In Russian).

Cmamesa u3 xypHana:

Karsanov A.M., Polunina N.V., Gogichaev T.K. Pa-
tient safety in surgery. Part 2: Quality management
program for surgical treatment. Medical technolo-
gies. Evaluation and selection. 2019;1(35):56-65. DOI:
10.31556/2219-0678.2019.35.1.056-065. (In Russian).

Te3ucewl 00K/1a008, mamepuarsi Hay4HbIX
KOHghepeHyuu:

Markovskaya I.N., Zavyalova A.N. Kuznetsova Yu.V.
Microbial landscape of a patient in the first year of life with
dysphagia who has been in the ICU for a long time. XXX
Congress of pediatric gastroenterologists of Russia and
the CIS countries: abstract. report. Moscow; 2023: 29-31.

Salov I.A.,, Marinushkin D.N. Obstetric tactics in intra-
uterine fetal death. In: Materialy IV Rossiyskogo foruma
“Mat’ i ditya”. Part 1: Moscow; 2000; 516-519. (In Russian).

Asmopegpepamei:

Avilov A.Yu. Deviations of gender role identity of
men with mental retardation in a psychoneurological
boarding school. PhD thesis. Saint Petersburg; 2021.
(In Russian).

OnucaHue lumepHem-pecypca:

Natural population movement. Moscow: Rosstat.
Available at: https://rosstat.gov.ru/folder/12781 (ac-
cessed: 10/23/2023). (In Russian).

Kealy M.A., Small R.E., Liamputtong P. Recovery af-
ter caesarean birth: a qualitative study of women's ac-
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counts in Victoria, Australia. BMC Pregnancy and Child-
birth. 2010. Available at: http://www.biomedcentral.
com/1471-2393/10/47/ (accessed: 11.09.2013).

Mpumep cnucka nutepatypbl (References):

JINTEPATYPA

1. KpmopyueHko B.K. XKectokoe obpalieHue ¢ pebeH-
koM. lNposAsneHne 1 mepbl NpefoTBpaLleHus. MiHdopma-
LUMOHHBIA TyMaHUTapHbIN nopTan 3HaHue. lNoHumaHue.
YmeHue. 2012; 3. loctyneH no: http://www.zpu-journal.
ru/e-zpu/2012/3/Krivoruchenko_Child-Abuse (naTa
obpatyeHus: 27.12.2023).

2. Jacobi G., Dettmeyer R., Banaschak S., Brosig B.,
Herrmann B. Child abuse and neglect: diagnosis and
management. Dtsch Arztebl Int. 2010;107(13):231-
239.DOI: 10.3238/arztebl.2010.0231.

REFERENCES

1.Krivoruchenko VK. Child abuse. Manifestation and
prevention measures. Informatsionnyy gumanitarnyy por-
tal Znaniye. Ponimaniye. Umeniye. 2012; 3. Available from:
http://www.zpu-journal.ru/e-zpu/2012/3/Krivoruchenko_
Child-Abuse (accessed: 27.12.2023) (In Russian).

2. Jacobi G., Dettmeyer R., Banaschak S., Brosig B.,
Herrmann B. Child abuse and neglect: diagnosis and
management. Dtsch Arztebl Int. 2010;107(13):231-
239.DOI: 10.3238/arztebl.2010.0231.

OTBETCTBEHHOCTb 3A MPABWJIbHOCTb BWU-
BJINOTPAOUYECKMX AAHHbBIX HECET ABTOP.

OcTanbHble MaTepuasbl NpefoCcTaBAATCA MO0 Ha
PYCcCKOM, MO0 Ha aHMNIACKOM fA3bike, NGO Ha 0boux
A3blKax Mo eNlaHuto.

CTPYKTYPA OCHOBHOI'O TEKCTA CTATbU

BBeneHve, n3noxeHrne OCHOBHOrO maTtepuana, 3a-
KoyeHne, nutepatypa. [na opurnHanbHbIX nccnemo-
BaHWA — BBeAeHMe, MeToAVKa, pe3ynbTaTbl nccnego-
BaHUs, 006CyeHne pe3ynbTaTos, nutepaTtypa (IMRAD).

B pa3gene «meTofnka» 06s3aTeIbHO yKa3blBalOTCA
cBefleHMs O CTaTUCTMYecKon obpaboTke sKCnepuUMeH-
TanbHOro WAN KNNHMYeCKoro matepuana. EguHmubl ns-
MepeHunAa JalTcA B COOTBETCTBUM C MexayHapoaHom
cnctemont eguHuy — CU. GaMmunmm MHOCTPAHHBIX aB-
TOPOB, UMTUPYeMble B TEKCTE PYKOMMUCK, NMPUBOAATCA
B OPUIMHaNbHOM TPaHCKPUMNLMN.

06bem pykonuceia.

O6bem pykonucu o630pa He OOMKeH MpeBbIaTh
25 cTp. MalWMHOMNMNCHOrO TeKCTa Yepes ABa MHTepBa-
na, 12 kernem (BKnoyaa Tabnuubl, CNUCOK nuTepaTy-
pbl, MOANUCK K PUCYHKaM M pPe3loMe Ha aHTINNCKOM
A3blKe), NoNnA He MeHee 25 MM. HymepyinTe cTpaHuubl
nocnefoBaTefibHO, HauMHasA ¢ TUTynbHo. O6bem py-
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KOMUCKU CTaTbW IKCMEPVMEHTASNIbHOTO XapaKTepa He
OOJIKeH rnpesblwaTtb 15 cTp. MaWVHOMNNUCHOrO TEKCTa;
KpaTKkux coobuleHni (nucem B pepakuuio) — 7 cTp.;
OTUYETOB O KOHpEPEHUUSX — 3 CTP.; PELIeH3IA Ha KHU-
mm — 3 cTp. icnonb3yinte KONOHTUTYN — COKpaLleH-
HbI1 3arofI0BOK M HYMepauuio CTpaHuL, Ans nomelle-
HUA BBEPXY WU BHU3Y BCEX CTPAHWL, CTaTbU.

UnnocTtpayum u Tabauubl. Yncno pucyHKoB
pekomeHayeTcss He 6Gornee 5. Brnognucax nop pwu-
CyHKaMMN [OSIXHbl ObITb cAenaHbl 06bACHEHUs 3Ha-
YeHWUn BCex KpwuBblX, OyKB, LMbp M Npoumx ycros-
HbIXx 0603HaueHuin. Bce rpadbl B Tabnuuax OOMKHbI
UMeTb 3arosioBku. MOBTOPATb OAHM U Te e f[aH-
Hble B TEKCTe, HAa PUCYHKax M B Tabnuuax He cne-
nyeT. Bce Hagnucn Ha pucyHKax m B Tabnuuax-
NPUBOAATCA Ha PYCCKOM UM AQHMMUNCKOM A3blKax.
PucyHKu, cxembl, poTorpadum JomKHbI ObITb NpeacTaB-
neHbl B ToUeUHbIx popmartax tif, bmp (300-600 dpi), nunu
B BEKTOpHbIX popmatax pdf, ai, eps, cdr. Mpu odopmne-
HUN TpadUUeCcKNX MaTepUanoB yuynTbiBaliTe pasmepbl
neyatHoro nons KypHana (WvprHa unaocTpauumn B
OfHY KONOHKY — 90 MM, B 2 — 180 mm). Macwitab 1:1.

B KoHUe Kakpgow cTaTby 06A3aTeNlbHO YKa3blBaloTCA
BKJIa[} aBTOPOB B HaMMCaHUe CTaTbW, UCTOYHUKM GUHAH-
CUPOBaHVA (€N MMEIOTCS), OTCYTCTBUE KOHQMKTA UH-
TepecoB, Hanmyme cornacua Ha NyoamnKaLuo co CTOPOHbI
naLneHTOoB.

PELLEH3UPOBAHUE

CraTbu, MOCTynvBLUME B pefakumio, 06A3aTebHO pe-
ueH3snpytotca. Ecm y peleHseHTa BO3HMKaOT BOMPOCH,
TO CTaTbA C KOMMEHTapPUAMM pPeLieH3eHTa BO3BpalLaeTca
Astopy. [JaToln nocTynneHua CTaTbu CYMTaeTCA daTta no-
nyyeHns Pepakuveln oKoOHYaTeNbHOro BapuaHTa CTaTbu.
Pepakupma octaBndaeT 3a coboli NpaBo BHeCEHWA pefakTop-
CKVX M3MEHEHUIN B TEKCT, HE NCKaXKaloLLWX CMbICTa CTaTby
(nuTepaTypHasa 1 TexHonornyeckasa npaska).

ABTOPCKUE 3K3EMIIAPDBI XKYPHAJIA

Penakuusa ob6s3yetcs BbigaTb ABTOpy 1 3K3emnasp
KypHana Ha Kaxayto onybrnmKoBaHHY0 CTaTbio BHe 3a-
BMCMMOCTM OT YMC/Ia aBTOPOB. ABTOPbI, NPOKMBatoLLMe
B CaHkT-TleTepOypre, NonyyaoT aBTOPCKUI IK3EMMISP
MypHana HenocpeacTBeHHO B Pegakumn. HoropogHnm
ABTOpam aBTOPCKMI 3K3emnnAap MKypHana BbiCbinaeTca
Ha agpec aBTopa Mo 3anpocy OT aBTOpa. JK3eMMAApbI
CneuBbINYCKOB He OTNPaBJIAIOTCA aBTOPaM.

AOPEC PEOAKLUN
194100, CaHkT-TNeTepbypr, JIntosckas yn., 2
e-mail: [t2007@inbox.ru.
Cant XypHana: http://ojs3.gpmu.org/index.php/
childmed/index.
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