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Abstract. The article provides a review of the literature on the problem of child abuse, which until recently was
hushed up in our country and did not have the same relevance as it does now. By decree of the President of the
Russian Federation V.V. Putin, the period is 2018 to 2027. declared the decade of childhood in Russia, one of
Russia’s national priorities is to ensure a prosperous and protected childhood. Identification and prevention of
various forms of childhood ill-being and child abuse is an important medical and social problem. To effectively
prevent and identify child abuse, as well as its impact on the psycho-emotional state, social adaptation, childhood
morbidity and mortality, injuries and disabilities, an interdisciplinary approach is required with the involvement
of socio-legal employees, teachers and doctors of all specialties.
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Pestome. B cTatbe npeacraBneH 0630p nutepatypbl MO Npobseme KeCTOKoro obpalleHra ¢ AeTbMu, KoTopas
[0 HelaBHero BpeMeHy B Hallel CTpaHe 3aManymBanachb U He rMena Takol akTyalbHOCTY, Kak ceinvac. YKa3om
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neHve 1 npodunnakTrka pa3nmnyHbix Gopm AETCKOro He6Iarononyumns 1 >KeCToKOro obpalleHns C LeTbMM — BarK-
HasA MeauKo-coumanbHasa npobnema. na abbeKkTnBHOro npefynpexaeHus U BbiABIEHNA XeCTOKOro obpalleHns
C eTbMU, a TaKXKe ero BANAHNA Ha NCMXO03MOLIMOHaNIbHOE COCTOAHME, COLMarbHyo afanTaLmio, IeTCKyto 3abone-
BAeMOCTb Y CMEPTHOCTb, TPABMATU3M M UHBAaNUAN3ALNIO, HEOOXOAMM MEXAMNCLMMIIMHAPHDIA NOAXOA C NpuBIe-
YyeHriem coLanbHO-NPaBOBbIX COTPYAHUKOB, MelaroroB 1 Bpayer Bcex creLunanbHOCTENN.
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The problem of cruelty to children is relevant
throughout the world [1]. Issues relating to child
malfortune are also being considered in Russia;
they have to be resolved in the general structure
of government tasks concerning demographic
policy, the quality of life, creation of necessary
and sufficient conditions in order to develop a full-
fledged personality. In the last decade, ensuring
prosperous and safe childhood has become one
of Russia's national priorities. As a way to reduce
child mortality, improve the health of the child
population and improve the quality of medical
care for children, different campaigns are being
carried out. May 29, 2017 President of the Russian
Federation V.V.Putin signed a decree declaring
2018-2027 the Decade of Childhood in Russia.
The purpose of the Decree is “to improve state
policy in the field of child protection, taking into
account the results achieved during the imple-
mentation of the National Strategy of Action for
Children in 2012-2017". The Russian Federation
Government developed an Action Plan for 2020.
One of its main directions was to create the sys-
tem in order to protect and ensure children’s
rights and interests [2].

Nevertheless, in recent years Russia has seen
an increase in the number of crimes committed
against the family and minors. Annual state re-
ports "On the Situation of Children in the Russian
Federation" provide statistical data characterizing
the critical situation of children in modern Russia.
Thus, the number of children who have been vic-
tims of crime has increased for the last 3 years by
4.5% (2021 — 112,387; 2020 — 94,881; 2019 —
107,571). The number of crimes against sexual in-
violability and sexual freedom of minors (2021 —
16,887; 2020 — 15,822; 2019 — 14,755) and
children (2021 — 12,251; 2020 — 11,287, 2019 —
11,462) has increased annually.

The State report On the Situation of Children
and Families with Children in the Russian
Federation for 2021 notes that in 2021, 1,342 crim-
inal cases were initiated in respect of parents or
other legal representatives who do not fulfill their
obligations to bring up minors and who permit
cruel treatment of children, on the grounds of
crimes under article 156 of the Criminal Code of
the Russian Federation (2020 — 1,288; 2019 —
1,491).

Analysis of the situation regarging protection
of minors from criminal encroachments shows
that more than half of crimes against children are
committed by parents or other legal represent-
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atives (2021 — 57.5%; 2020 — 52.6%; 2019 —
55.1%). As total number of crimes against chil-
dren increased (2021 — 59,426; 2020 — 47,514;
2019 — 54,720), the number of especially serious
(2021 —1,345; 2020 — 956; 2019 — 957) and seri-
0ous (2021 —477;2020—434;2019 —421) crimes,
medium (2021 — 313; 2020 — 274; 2019 — 327)
and minor crimes (2021 — 57,291; 2020 — 45,850;
2019 — 53,015) rose as well. The surveys indica-
ted 14.5 thousand facts of inadequate fulfillment
of duties on maintenance and upbringing.

The territorial bodies of the Ministry of Internal
Affairs of the Russian Federation proactively sent
557 materials to the guardianship authorities for
consideration of the deprivation or restriction of
parental rights with regard to parents (other le-
gal representatives) who maliciously evade their
childcare obligations.

The 2021 report of the Commissioner for
Children's Rights, M.A. Lvova-Belova, states that
the number of suicide attempts among minors
has increased by almost 13% over the past three
years (from 3,253 to 3,675 cases) and the number
of repeated attempts by rose 92.5% (from 188 to
362 cases) respectively. According to the Russian
Investigative Committee, the number of child su-
icides increased by 37.4% in 2021 compared to
2020 and amounted to 753 cases. In 2018, the
Investigative Committee of the Russian Federation
recorded 788 suicides among minors, in 2019 —
737, and in 2020 —548 [3]. Thus, the problem of
child neglect and child abuse in Russian society is
steadily gaining momentum.

The problems of violence against children
in families have been discussed since the early
1990s in Russia, when the government began to
establish shelters, social rehabilitation centers,
and crisis services. The majority of children enter-
ing these institutions had experienced violence or
abuse as well as its consequences. These children
were not as much beaten (although many were
physically punished) as they weren't fed, taken to
school, cared for and loved. In this regard, the con-
cept of "violence" is used conventionally in this
context. In the Russian language, the term "vio-
lence" usually refers to specific actions ("beating”,
"rape") and does not take into account the vari-
ety of actions (or inaction) on the part of adults
that harm a child. Situations in which a toddler is
left unattended at home or in the street, forced to
stand in a corner for hours, regularly humiliated
and called an "idiot", stripped and fondled, shown
pornographic films, poorly fed and clothed, not
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provided with a learning environment, given ex-
cessive demands and expectations and then pu-
nished for not meeting them — all these situations
have many similarities in their consequences, but
some of them cannot be called violence in the or-
dinary sense of the word. They are all "bad", "cru-
el", "wrong" treatment of a child, which traumatiz-
es and negatively affects the child's development
and health.

Such treatment can be both conscious and un-
conscious, can be connected with external factors
and the characteristics of parents or a child, can
be determined by parents’ actions or, conversely,
by his or her inaction (for example, failure to pro-
vide safety).

In 1999, a World Health Organization report
[4] defined child maltreatment as follows: "Child
abuse, or maltreatment, includes all forms of
physical and/or emotional ill-treatment, sexual
abuse, neglect, negligence, and commercial or
other exploitation, which results in actual or po-
tential harm to the child’s health, survival, deve-
lopment or dignity in the context of a relationship
of responsibility, trust or power".

The causes of child abuse and maltreatment
are partly attributable to numerous ethnic and
social conflicts, a sharp decline in social mo-
res, and the loss of the best traditions of fam-
ily upbringing. The rising number of asocial
families, families with low income or below the
poverty line, their social isolation, alcoholism
and drug addiction of parents contribute to an
increase in the level of general aggression and
anger in the relationship between parents and
children. From these positions, many authors
reckon that child maltreatment is a problem of
society [5-9].

Studies of parents among whom cases of child
abuse were identified, showed that they have the
following psychological, behavioral or personal
characteristics: low self-esteem, lack of restraint,
immaturity, a tendency to dictate, aggressive-
ness, isolation from family and friends [10-12 ]. It
was noted that child abuse is a much more com-
plex phenomenon than a simple consequence
of pathological development of an individual.
Many authors identify a number of factors that
determine the development of the “child abuse
syndrome”, such as the relationship between a
parent and a child, existing family patterns and
problems, stress caused by the socio-economic
environment, and, in a broader sense, by social
conditions [13-21].
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According to J. Bowlby, author of the At-
tachment theory, an infant must receive enough
warmth and tenderness from those who raise
him for further normal development. Attachment
to a mother or a substitute is a genetically pro-
grammed process that ensures infants’ survival.
The formation of psychological attachment is
realized indirectly, through socio-psychological
factors, which include: the relationship with the
child's father, the desirability of pregnancy, own
socio-economic status, the presence of family
support, mother’s expectations from th child [22].

E.G. Eidemiller, V.V. Yustitskis in their work
"Psychology and psychotherapy of the family"
characterized types of families, where violence
against the child is most common:

- families where physical violence as a way of
solving problems, becomes a part of family
relations;

- families where the mother or father suffers
from alcoholism, which destroys emotional
ties between parents and children and con-
sequently removes moral and ethical prohibi-
tions on violence against children, including
sexual violence;

. families where marital relations are broken
for various reasons and there is no possibility
of satisfying their sexual needs outside the
family, which may lead to sexual violence or
child molestation;

« socially isolated families, where parents them-
selves avoid any close relationships with the
people around them including relatives;

. dysfunctional families, where a child take
child care responsibility for younger ones due
to necessity [23].

The role of the family in the development of
child maltreatment has also been studied by oth-
er authors [22, 24-271.

Although, according to some researchers, sexu-
al and psychological violence is equally common
in both affluent and poor families, children more
often serve as a target of negative emotions re-
sulting in various forms of violence in families
with low income [28]. Various manifestations of
violence against children are especially noticea-
ble during periods of social and socio-economic
change [29]. Traditions and customs adopted in a
particular culture can dictate cruelty in child-rear-
ing practices. For example, female circumcision
is practiced in some Middle Eastern and Asian
countries. It is estimated that about 100-140 mil-
lion girls and women worldwide have undergone
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some form of circumcision, and 2 million are at
risk each year because of the procedure (most
of these women are from Africa, the Middle East
and Asia). Female circumcision can be performed
both in younger and older children as well as du-
ring adolescence. Deliberate damage to healthy
organs for non-medical reasons is condemned by
the World Health Organization, the International
Confederation of Midwives and the International
Federation of Obstetricians and Gynecologists.
Female circumcision is regarded as a form of vio-
lence against girls and women [30, 31].

In accordance with ICD-10, the “the child mal-
treatment syndrome” is included in Class XIX,
“Injury, poisoning and other certain effects of
external causes”, with the following subhead-
ings: T.74.0 — Neglect or abandonment; T.74.1 —
Physical abuse; T.74.2 — Sexual abuse; T.74.3 —
Psychological abuse; T.74.8 — Other symptoms of
abuse; T.74.9 — Unspecified abuse syndrome [32].

Most authors highlights four main types of
child maltreatment: physical abuse, sexual abuse,
psychological or emotional abuse, and neglect of
a child's basic needs [14, 22, 33].

Neglect is the failure to provide for a child's
basic needs. Neglect can be physical, educational,
medical or emotional. According to those count-
ries where detailed statistics on child neglect are
kept, this type of maltreatment is the most com-
mon and is directly linked to high rates of morbi-
dity and mortality in children [34, 35].

Physical neglect is the most common type of
neglect, manifested by failure to meet a child's ba-
sic needs for food, shelter, and clothing, unrela-
ted to lack of financial resources. Physical neglect
also includes inadequate parental supervision,
abandonment, expulsion from home, and aban-
donment of a runaway child who wants to return
home.

Pedagogical neglect includes failure to or-
ganize adequate education for the child in
secondary school, including failure to enroll the
child in school or enabling chronic absentee-
ism, as well as lack of education for children with
special educational needs. We find it necessary
to elaborate on an infrequently mentioned but
often recently encountered type of neglect —
medical neglect.

Medical neglect is the postponement or dep-
rivation of necessary medical care or surgical in-
tervention for conditions that are life-threatening
or cause harm to health with varying degrees of
severity by persons who are obliged to provide
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care for the child [37, 38]. Medical neglect should
include not only life-threatening situations, but
also mild or moderate situations that potentially
jeopardize the child's health (e.g., lack of preven-
tive examinations, including dental care). There
are several forms of medical neglect:

Postponing seeking medical care (parents
overlooking obvious symptoms of a child's se-
rious illness or failing to provide their child with
adequate preventive care):

- irregular medical care for chronically ill chil-
dren (insufficient adherence to treatment:
parents do not follow the child's treatment
regimen, do not give medications at the exact
time and in the full dose, do not follow recom-
mendations on nutrition and storage of med-
ications, do not bring the child to the doctor
for regular dispensary monitoring);

« deprivation of medical care (parents con-
sciously refuse to comply with medical rec-
ommendations);

- refusal to vaccinate.

There is no single reason why parents do not
seek medical help in a timely manner or do not
fully comply with the doctor's recommendations
or deprive their child of medical care recommen-
ded by the doctor. Cases of medical neglect are
usually the result of a combination of factors and
causes on the part of parents, family, child and
society. Medical neglect is most often observed
when a child has a severe terminal illness, malfor-
mations, or impaired psychomotor or cognitive
development. Risk factors for medical neglect are
also other situations in the family: single-parent
family, large family, low socioeconomic level of
the family, family isolation (territorial, social), pe-
culiarities of the parents' personality — the pre-
sence of alcohol or drug addiction, mental retar-
dation, social immaturity, depression, mental or
psychological disorders, which are characterized
by indifference or inability to sympathy [36-38].
Lack of parental awareness, lack of sufficient ge-
neral knowledge and culture (including hygiene
knowledge and health culture), mistrust of doc-
tors and lack of partnership with health profes-
sionals play an important role in the occurrence
of medical neglect.

Diagnosing medical neglect in children is dif-
ficult and always requires convincing evidence.
Medical neglect should be considered a situation
where medical care is available and has an obvi-
ous or proven positive effect on the child's health,
but is not used by an initiative of parents (legal
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representatives), distinguishing the following cri-
teria:

« failure to seek medical assistance when there
is a real or potential risk to the child's health
or life;

« refusal of medical assistance (surgery, blood
transfusion, organ transplantation);

+ neglecting or failing to comply with medical
recommendations (non-compliance with dis-
pensary monitoring, taking medication, limi-
ting physical activity);

- ignoring preventive measures (immuniza-
tions) in the absence of medical contraindica-
tions.

The primary aspect of preventing medical ne-
glect is health education work with parents (le-
gal representatives), in which it must be evident-
ly explained that treatment (prevention) offers
more advantages than the natural course of the
disease without medical intervention, refusal of
treatment will aggravate the harm to the child's
health, and prevention of infectious diseases
through vaccination creates not only individual
but also collective immunity, which is a barrier to
the spread of infection and the emergence of a
disease.

National standards of care and standardized
clinical protocols play an important role in pro-
ving that a medical intervention is necessary (has
an obvious or proven effect). Local clinical proto-
cols should determine the availability of medical
care. An urgent medical task is to develop clear
criteria/indicators to determine which amount of
care provided by parents should be considered
as inadequate in case a child suffers from specific
diseases.

Emotional neglect, which, like emotional
abuse, is difficult to prove, includes inattention to
the child's need for love, denial or failure to pro-
vide necessary psychological support, chronic
or extreme spousal abuse in the presence of the
child (e.g., beating a mother, murder).

Physical abuse is trauma or injury deliberately
inflicted on a child by parents, legal representa-
tives or other adults, resulting in physical and/or
psychological developmental delays and health
problems [39]. Physical violence can range from
disciplinary actions with minor superficial inju-
ries (bruises, abrasions) to fatal injuries, it might
be single or systematic. Physical abuse includes
punishment that is inappropriate for the child's
age, physical development, health, intellectual
or emotional state. Physical abuse includes: bea-
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ting a child (hitting the body or head with fists
or kicks), cauterizing, hitting the buttocks with
hands, backhanding, slapping, pulling out or cut-
ting out wisps of hair, sharp and intense shaking,
dousing with cold water, painful pinching, twis-
ting an ear, requiring a child to kneel or stand
in an uncomfortable position for long periods of
time, forcing a child to put hot pepper, salt, ba-
king soda into his or her mouth [4]. Evidence of
physical violence, first of all, are injuries of soft tis-
sues. But it should not be forgotten that the in-
juries may also be accidental, i.e. unintentionally
caused. Forensic experts always face the question
how a damage was caused, thus, expert practice
has accumulated a considerable list of signs that
allow to differentiate accidental impact of a da-
mage from an intentional one.

Blood bruises, which are formed by intentional
impacts, are multiple, their age is different, they
are localized in the area of buttocks, thighs, ge-
nitals, cheeks, neck and other parts of the body,
their shape and size correspond to characteristics
of objects which formed the damage; at the same
time, the discrepancy between the parents' story
about the time of injury and the objective age
of the bruise (objective determination is made
by fixing its color) draws attention to itself.
Wounds (in particular, from biting with teeth)
have an oval shape, uneven bruised edges (cats
or dogs leave triangular-shaped wounds after
bites, bruises are not common). Fractures also
have some peculiarities: a fracture of the acro-
mial end of a clavicle (it is formed if the child's
arm is sharply "jerked" upward) is indicative as
well as the presence of several fractures in dif-
ferent stages of healing.

Sexual abuse is involvement of a child (with
or without his or her consent) in direct or indirect
acts of a sexual nature with an adult in order to
obtain sexual gratification or benefit, resulting
in harm to the child's physical and mental health
and behavioral abnormalities that impede fur-
ther social adaptation [40]. P. Summit proposed
the term "accommodation syndrome", which in-
cludes five stages, to designate the process of
child involvement in sexual activity: Stage 1 —
secrecy, Stage 2 — helplessness, Stage 3 — ac-
commodation, Stage 4 — attempted recogni-
tion or disclosure, Stage 5 — retreat [41]. The
age distribution of sexual assault victims is as
follows: about 25% are 0-5 years old, about 35%
are 6-11 years old, and 40% are 12-17 years old
[42-46].
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Forensic examination reveals the following
signs (physical indicators of sexual violence):
damage to the genital area, anal area in the form
of abrasions, lacerations, bruises, pigmentation;
defloration; "gaping" of the anus; detection of
sexually transmitted diseases, urinary tract infec-
tions; pregnancy; urinary and fecal incontinence;
psychosomatic diseases and neuropsychiatric dis-
orders [47-49].

Emotional (psychological) violence is a sin-
gle or chronic mental impact on a child, hostile
or indifferent attitude, as well as other behavior
of parents or legal representatives, which causes
a child's self-esteem disorder, loss of self-confi-
dence, hinders his/her development and socia-
lization [50]. Manifestations of mental violence
according to J. Garbary are: ignoring, rejection,
threats, including threats with swinging a fist or
a heavy object, terrorization, isolation, depravity.
This type of violence can be carried out not only
in the family, but also in various institutions (so-
called institutional violence) [51].

Consequences of abuse. Some authors be-
lieve that the result of violence or neglect of chil-
dren's basic needs can be defined as their trauma-
tization [52]. In this sense, the concept of trauma
applied to child maltreatment includes parents’
or caretakers’ actions resulting in violations of
child's psychological, emotional, cognitive and
social functioning. According to A.L. Zadarnovsky
et al. [53], besides direct physical impact, family
violence also contributes to long-term stress (as
a damaging factor), causing the formation of
persistent health disorders. This fact allows us to
conclude that victims of domestic violence with
its prolonged existence and damaging effect on
the state of health have a group of somatic disor-
ders which have an etiopathogenetic connection
with the facts of violence, and that is confirmed
by clinical practice. As studies have shown [54,
55], children who have undergone such a demon-
strative psychic trauma as abuse in their families,
in most cases are characterized by the presence
of all symptoms of posttraumatic stress disorder:
compulsive reproduction of a traumatic situation,
increased physiological excitability, and impaired
functioning.

Child abuse and neglect at an early age result
in disturbances in main neurobiological systems:
the hypothalamic-pituitary-adrenal system (stress
response), the amygdala (emotion processing and
emotion regulation), the hippocampus (learning
and memory processes), the corpus callosum (in-
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tegration of functions between hemispheres),
and the prefrontal cortex (higher cognitive reg-
ulatory and executive functions) [56]. The nature
of these changes depends on the period of life,
i.e. the age of a child. The period of infancy and
early childhood is the most vulnerable period for
possible severe consequences of maltreatment
ranging from impaired brain development and
maturation to fatal outcomes. The most common
form of physical abuse in early childhood is blows
to the head and body, accompanied by head in-
juries, internal organ damage and fractures; ex-
cessive vigorous shaking of limbs or shoulders
is also dangerous at this age and can cause hid-
den intracranial and intraocular bleeding without
signs of external injury (battered child syndrome)
[57]. The consequences of neglect are also drama-
tic. Non-compliance with care standards leads to
disruption of nutrition and regular sleep, which
might be manifested by a significant lag in physi-
cal development up to deprivation dwarfism [58].
The consequences of emotional neglect are man-
ifested in behavioral signs of mental retardation:
lack of smiling and facial expression, presence of
disgust in the gaze, use of self-stimulatory actions,
intolerance to changes in the familiar environ-
ment, and low activity level [59].

Impaired intellectual and speech development
without signs of neurological disorders have been
found among preschool and early school-aged
children suffering from maltreatment. Cognitive
deficiency might be caused by the effects of phy-
sical abuse, namely its influence on social infor-
mation processing abilities; altered results of this
process lead to chronic aggressive behavior and
a tendency to seek social provocations [60]. In
particular, studies of brain electrical potentials in
children with psychotraumatic experiences show
patterns of neural activation during tasks requi-
ring executive functions similar to the patterns
observed in children with attention deficit hyper-
activity disorder [61]. The first suicide attempts
and self-harm among maltreated children appear
between the ages of 7-12 years [62], and children
of this age also show increased levels of depres-
sion, hopelessness, and low self-esteem. This age
period is vulnerable to emotional abuse factors:
bullying, terrorizing, and intimidating the child
(e.g., constantly belittling the child or destroying
a favorite object).

Risks of sexual violence increase with puber-
ty, reaching their highest levels by adolescence.
Rates of sexual violence are 1.5-3 times high-
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er among girls than among boys [63]. There are
immediate and long-term consequences of sex-
ual violence in minors. Near-term consequences
include non-traumatic (invasive) and traumatic
ones. Non-traumatic consequences are repre-
sented by pregnancy (7.7%), sexually transmit-
ted diseases (26.9%), nonspecific colpitis (28%).
Traumatic consequences are divided into ana-
tomical and functional ones. Anatomical: most
commonly edema (21.9%), lacerations (15.6%),
hyperemia (14.8%), abrasions (14%), tears (5.5%),
hemorrhages (4.3%), scars (4.4%), hymenal in-
juries (48.7%), vaginal vestibule injuries (19.5%).
Somatic injuries were identified in 20.5% of cases.
The percentage of victims with any psychological
problems (mainly post-traumatic syndrome, psy-
chosis and depressive reactions) after their sexu-
al abuse ranged from 46.9 to 55.1%. Among the
remote consequences, the most frequent were
menstrual disorders (11.6%) — gynecological
consequences, and vaginismus of central genesis,
such as psycho-emotional maladjustment, sex-
ual dysfunction and other disorders. [64]. Sexual
abuse also contributes to the manifestation of
depressive and schizophrenia-like disorders and
leads up to one-third of affected adolescents to
commit suicidal acts [65].

The consequences of emotional abuse are psy-
chosomatic diseases (bronchial asthma, dermati-
tis, etc.) [66, 67].

In adults, childhood abuse causes psycho-
logical disorders (helplessness, low self-esteem,
guilt, shame), behavioral and emotional disor-
ders (stress disorders, substance abuse disorders,
difficulties in close or intimate relationships, dis-
sociative (traumatic) amnesia, dissociative iden-
tity disorder, borderline conditions, antisocial
personality disorders, somatization and other
medical problems, overeating) [68, 69]. The con-
sequences of such violence can be hidden for a
long time, and manifest in adulthood as a ten-
dency to repeat adverse experiences and a pre-
disposition to fall into adverse situations (victi-
mization) [70, 71].

Recently, the diagnosis "child abuse syn-
drome" has been increasingly used in medical
documents by Russian pediatric surgeons, trau-
matologists, and pediatricians. Official statistics
on child traumatism and mortality do not fully re-
flect the total number of children who have suf-
fered from abuse [72, 73]. Neglect of children's
needs is "masked" behind a set of other diagno-
ses: hypotrophy, dermatitis, streptoderma, dehy-
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dration, etc. These diagnoses do not reflect the
true causes of the identified diseases and, conse-
quently, do not provide grounds for a response
from relevant agencies. Thus, cases of deteriora-
tion in the health of minors as a result of medical
neglect (neglected forms of diseases, disability,
etc.) remain in the "invisible zone". Due to regu-
latory and legal uncertainty in unification of such
diagnoses, parents and legal representatives ne-
glecting medical assistance often escape further
investigation as such cases are rarely reported
by medical professionals [74]. In light of the in-
creased attention to the quality of medical care
provided to the population, this gap has negative
legal consequences, first of all, for medical wor-
kers and medical organizations themselves, as
parents (or legal representatives) can file a com-
plaint with the prosecutor's office that medical
care was improperly provided.

Violence has long been overlooked as a public
health problem because it is an extremely vague
and complex phenomenon. What is acceptable
and whatis unacceptable in human behavior, what
is considered harm or damage, depends on the
cultural and legal norms that exist in a certain so-
ciety and is constantly being revised as values and
social norms change. Nevertheless, health care in-
stitutions (along with educational institutions) are
the first line to see the signs of child abuse. They
play a critical role in identifying and overcoming
the child abuse syndrome. To do so, educators
and physicians must be both familiarized with the
problem and be aware to take measures in order
to stop child abuse and protect children's rights.

Thus, an interdisciplinary approach involving
socio-legal staff, educators and physicians of all
specialties is necessary to prevent and detect child
abuse and its consequences which influence on
psycho-emotional state, social adaptation, child
morbidity and mortality, traumatism and disabi-
lity. Attentive attitude to a small patient, improve-
ment of methods for assessing the health status
of children as well as a revision of modern anthro-
pometric height-weight and functional indicators
in different age groups play a great role not only
in therapeutic and diagnostic purposes, but also
in the production of forensic medical examina-
tions in cases of child abuse. It is also extremely
important to observe examination standards and
regulations regarding the description of injuries
for further forensic examination as it allows inves-
tigative authorities to qualify the act and admi-
nister justice.
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AOMOJIHUTENbHAA UHOOPMALMA

Bknap aBTOpOB. BCce aBTOpbI BHecnu cylie-
CTBEHHbIV BKNaZ B pa3paboTKy KOHLenuum, npo-
BefeHMe WUCCNefoBaHMA UM MOATrOTOBKY CTaTbM,
npounu n ogobpunn GuHanbHy Bepcuio nepen
nyonukaumen.

KoH}nuKT nHtepecoB. ABTOPbI AeKNapupyoT
OTCYTCTBUE ABHbIX M MOTEHLUMNANbHbIX KOHONMKTOB
WHTEePEeCOB, CBA3aHHbIX C Nybnukauuen HacTos-
Len cTatbu.

UcTtouHuK ¢uHaHcmpoBaHuA. ABTOPbI 3asB-
nAT 06 OTCYTCTBUUN BHELWHero GpruHaHCMPOBaHUA
npv NpoBeAeHnn NccnefoBaHns.
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Pe3stome. B nekunv npepcraBneHbl aHATOMO-GU3NONOTMYECK/E NMPEeANOChbUTK/A BO3HUKHOBEHMS, 3TUOMATOreHe-
TUYECK/Ee MEXaHN3Mbl I MEOMKO-COLMAbHbIe GAKTOPbI prcKa GOPMUPOBaHUA PEKYPPEHTHOW PECMPATOPHOM
MaTosiorMm y AeTen pasHoro Bo3pacta. OnvcaHbl BO3MOXKHOCTY MPODUIIAKTUKYN XPOHUYECKX 3a001eBaHUN U pe-
A6MINTALMOHHbBIX MEPOTNPUATAN Y AETEN C PEKYPPEHTHBIMY PECTMPATOPHbBIMU UHGEKLNAMN.

KnioueBble cnoBa: demu; ocmpsle pecnupdmopHsle UH(eKYUU; peKyppeHmHeie pecnupamopHble UHGeKyuu;

¢hakmopel pucka.

INTRODUCTION

The widespread of acute respiratory infec-
tions (ARIs) is an urgent medical and socio-eco-
nomic problem. The medical science is extremel-
ly intrested in ARI due to its high incidence rate
and risks of complications. ARI invloves all age
groups in the epidemic process, as well as caus-
es the most significant economic damage in
the structure of all infectious pathology [1, 2].
Recurrent acute respiratory infections in chil-
dren deserve special attention, as they create
significant discomfort for patients’ the families

and pose serious challenges for physicians. It
seems expedient to separate children with rec-
curent respiratory tract infections into a sepa-
rate group of dispensary observation in order to
develop a set of health-improving measures for
reducing morbidity [3]. However, developed re-
habilitation programs did not show expected re-
sults. The analysis showed that health-improving
measures for children with recurrent respiratory
tract infections are often insufficiently effective
as they miss an individual approach in therapy
and prevention [4].
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GENERAL INFORMATION AND
TERMINOLOGY

Acute respiratory infections are diseases man-
ifested by catarrhal inflammation of the upper
respiratory tract and occurring with fever, runny
nose, cough, sore throat, and general impairment
of varying severity. In most cases, ARIs are self-lim-
iting diseases that end with complete recovery of
a patient [1].

Frequently ill children (FIC) is a group of dis-
pensary observation that includes children sus-
ceptible to frequent infections of the upper and
lower respiratory tract due to transient, correcta-
ble disfunctions of imune systems without persis-
tent organic disorders [3].

In 1986 V.Y. Albitsky and A.A. Baranov [5] pro-
posed to include patients into FIC group if the fol-
lowing criteria are met:

Recurrent RTI during

Age one year

Children under 1 year old | 4 times and more

Children from 1 to 3 years | 6 times and more

old

Children from 4 to 5 years | 5 times and more
old

Choldren older than 4 times and more
Syears old

Chronically ill children — RTI lasts longer than
14 days

Infection index (Il) and resistance index (J) was
also proposed as a criterion for inclusion:

« ll'is defined as the ratio of the sum of all cases

of ARI during one year to the age of a child.
The Il in the group of children with FIC varies
from 1.1 to 3.5; among rarely ill peers it ranges
from 0.2t0 0.3;

« Jis defined as the ratio of the number of all
cases of ARI to the number of months of fol-
low-up. Infants under 1 year of age can be
referred to FIC group if J is>0.33; however,
according to other authors, it must be at least
0.5 [6].

According to the World Health Organization
(WHO) and a number of foreign pediatric schools,
healthy toddlers tolerate up to 8 episodes of ARI per
year. If the incidence is higher, recurrent respirato-
ry tract infections (RRTIs) are considered. RRTls are
repeated, recurrent upper respiratory tract infec-
tions in the absence of any underlying pathologic
condition [7, 8]. It is proposed to classify a child into
RRTI group if the following criteria are present:

ISSN 2221-2582

Recurrent RTI during

Age one year

Children under 1 year old | 7 times and more

Children from 1 to 3 years | 8 times and more

old

Children over 3 years old 6 times and more

Recurrent acute otitis media, rhinosinusitis — three
episodes within 6 months or four episodes within
12 months

Recurrent pharyngotonsillitis — six episodes within
12 months

According to Russian authors, FIC make up 14-
18% of the total child population, although there
might be higher (up to 50%) rates. Preschoolers
amount up to 50% of FIC; younger schoolchil-
dren — 15%; adolescents — 10% [9-11].

In 2021, leading specialists of Italian Medical
Associations — pediatricians, pediatric infec-
tious disease specialists, allergists, immuno-
logists, hematologists, oncologists, geneti-
cists and otorhinolaryngologists published the
Intercommunity Consensus [12]. The paper is
based on the results of 213 clinical studies pub-
lished on PubMed and Embase electronic re-
sources between 2009 and 2019. The authors
estimate that about 25% of infants under 1 year
and 6% of children under 6 years suffer from
RRTIs. Harmonized criteria for defining patients
with RRTIs vary by age and cannot be applied to
infants under 1 year.

Frecuency of polytopic

Age respiratory infections

1-3 years > 6 respiratory tract infections (1 of
which may be pneumonia, including

severe pneumonia) within a year, or

2 mild cases of pneumonia, confirmed
by clinical criteria and/or radiologically
within a year

3-6 years >5 u5 respiratory tract infections (1 of
which may be pneumonia, including

severe pneumonia) within a year, or

2 mild cases of pneumonia confirmed
by clinical criteria and/or radiologically
within a year

6-12 yaers | >3 respiratory tract infections (1 of
which may be pneumonia, including

severe pneumonia) within a year, or

2 mild cases of pneumonia confirmed
by clinical criteria and/or radiologically
within a year
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Frecuency of polytopic

Age respiratory infections
Frequency | >3 episodes of acute pharyngotonsilli-
of specific | tis within a year
;gsplratory >3 episodes of acute otitis media in

Iseases 6 months and >4 within a year

>2 2 episodes of severe pneumonia
confirmed by clinical criteria
and/or radiographically within a year
>4 episodes of acute sinusitis (pro-
bably bacterial) within a year

Pneu- Mild and moder- Severe:

monia ate-severe: - tempera-

severity tempera- ture>38,5°C;

indicators | ture<38.5°C; - respiratory rate
- respiratory >50 breaths/

rate <50 breaths/ min;

min * severe respira-
« light respiratory tory distress;
distress; - tension of the
+ no vomiting nose wings;
* Cyanosis;
- grunting;
- signs of dehy-
dration;

- tachycardia;
- capillary refill
time>2

The consensus authors emphasize that RRTI is a
diagnosis of exclusion of other chronic conditions
such as genetic disorders, cystic fibrosis and CFTR-
pathies, primary immunodeficiencies, malforma-
tions of the cardiac and respiratory systems, neu-
romuscular disorders, etc. The Commission also
prepared first, second and third level research de-
signs recommended on the basis of clinical and an-
amnestic picture and practical algorithm.

PREREQUISITES FOR THE RECURRENT
RESPIRATORY PATHOLOGY

Numerous factors of various genesis may influ-
ence on RRTI formation [13, 14]. The majority of
authors mention following most common exog-
enous factors:

+ low level of hygiene and sanitary culture in
the family;

« low level of material well-being and unfavora-
ble social and living conditions;

- early socialization of the child (attendance of
preschool institutions, mass events, develop-
mental activities, etc.);

« unfavorable environmental conditions (ex-
treme climatic factors, air pollution, passive
smoking, etc.);
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- irrational use of medicines (antipyretic drugs,
antibiotics, etc.);

« malnutrition (early formula feeding, failure to
introduce complementary foods at the right
time, restrictive diets, etc.)..

Endogenous unfavorable factors include:

- unfavorable ante-, intra- and early postnatal
periods (prematurity, morphofunctional im-
maturity, perinatal pathology, etc.);

« background conditions (rickets, iron defi-
ciency anemia, lymphatic-hypoplastic type of
constitution, hyperplasia of lymphoid organs,
etc.);

« aggravated family history of allergic pathology;

- deficiency of vitamins (A, D, E, C, etc.), micro-
nutrientst (iron, iodine, selenium, zinc, etc.),
polyunsaturated fatty acids;

+ malabsorption syndrome;

- disorders of the microbiocenosis.

Morphological features of respiratory tarct or-
gans deserve special attention among other en-
dogenous factors. They intensively grow and dif-
ferentiate during the first years of life. By the age
of 7 years, the formation of respiratory tarct or-
gans ends, and thereafter there is only an increase
in their size [13, 14].

Morphologic structure of the respiratory tract
organs in young children have following peculia-
rities:

« thin, easy-to-remove mucous membrane;

« underdeveloped mucus-producing glands;

+ reduced production of immunoglobulin A

and surfactant;

. capillary-rich  submucosa layer, consisting
mainly of loose fiber;

« soft, pliable cartilaginous framework of the
lower respiratory tract;

« insufficient amount of elastic tissue in the air-
ways and parenchyma.

Most frequently RRTI in children develops due
physiologic immaturity of their immune system.
The development of the immune system contin-
ues throughout childhood. During active growth
and development, "critical" periods may be distin-
guished, which are characterized by high risks of
inadequate or paradoxical reactions of the immune
system when interacting with antigens [15, 16].

The first critical period lasts from the moment
of birth to the end of the first month (the neona-
tal period). The immune system of a newborn is
suppressed, although passive immunity is provi-
ded by maternal antibodies; the phagocytosis sys-
tem has not been developed yet. Newborns show
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weak resistance to opportunistic, Gram-negative
flora, so they have a tendency to generalization of
microbial-inflammatory processes, and high sen-
sitivity to viral infections.

The second critical period (4-6th month of
life) is characterized by the loss of passive immu-
nity due to catabolism of maternal antibodies.
The primary immune response after a penetrated
infection develops with the help of IgM antubo-
dies and leaves no immunological memory. The
same type of immune response develops after
vaccination, and only revaccination forms a sec-
ondary immune response with the production of
IgG antibodies. Later accumulation of secretory
IgA leads to insufficient local defense of mucous
membranes. Incompleteness of local immunity
system is manifested by repeated ARI, intestinal
dysbiosis, skin diseases. Such children are highly
susceptible to parainfluenza viruses, respirato-
ry syncytial viruses, rotaviruses and adenovirus-
es. Many hereditary diseases, including primary
immunodeficiencies, make their debut. The inci-
dence of food allergies increases dramatically.

The third critical period (2nd year of life) co-
incides with a significant expansion of child's
contacts with the outside world. An incomplete
primary immune response to many antigens
persists: IgM synthesis predominates, and IgG
synthesis suffers from insufficient production
of one of the most important subclasses — G2
(antibacterial defense). The system of local im-
munity remains imperfect due to low levels of
secretory IgA. Many primary immunodeficien-
cies, autoimmune and immunocomplex diseases
are manifested for the first time; high sensitivity
of children to recurrent viral and microbial-in-
flammatory diseases of respiratory and otorhi-
nolaryngological organs remains. Manifestations
of food allergy gradually weaken.

A characteristic feature of the fourth critical
period (6th-7th years of life) is that the average
concentration of IgG and IgM in the blood is close
to the level of adults; the level of IgA is still lower,
which is associated with insufficient local protec-
tion of mucous membranes. The content of IgE in
blood plasma reaches the maximum level com-
pared to other age periods, which is obviously
associated with the high prevalence of parasitic
infections — giardiasis, helminthiasis. High level
of IgE and low level of IgA is a risk factor for the
formation of many chronic diseases of polygenic
nature, including allergic diseases. Sensitivity to
infectious diseases remains high as well.
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The fifth critical period is adolescence (12-
15y. o.); it takes place during active hormonal
cahnges. Pubertal growth spurt is combined
with a decrease in the volume of lymphoid or-
gans, and the beginning of the secretion of sex
hormones (including androgens) is the cause of
suppression of cellular mechanisms of immuni-
ty; the content of IgE decreases. There is a high
sensitivity to viral infections, mycobacterium tu-
berculosis.

ETIOPATHOGENETIC MECHANISMS
OF RECURRENT RESPIRATORY PATHOLOGY

Up to 90% of ARl cases are caused by RNA- and
DNA-containing viruses (more than 300 species),
but the etiologic structure of pathogens is incon-
stant and can change even during one epidemic
season. 55-60% cases of ARIs remain unidenti-
fied. Studies doveted to ARI etiology determined
following agents: rhinoviruses (30-50%), corona-
viruses (10-15%), influenza pathogens (5-15%)
which privailed, and entero-, adeno-, respiratory
syncytial and parainfluenza viruses which were
detected less frequently (from 2 to 5% in each
group) [3, 16-18].

Herpes-virus infections play a major role in
the etiology of RRTIs. Cytomegalovirus (CMV),
Epstein-Barr virus (EBV) and human herpes virus
type VI predominate. Due to the complex strate-
gy of antagonizing and eluding the host immune
system, it becomes possible for herpetic viruses
to remain in the human body for a long period of
time. Herpes simplex virus is a weak inducer of in-
terferon (IFN), so inactivation of viral DNA inside
cells does not occur and the virus persists in the
cell for a long time. CMV causes destruction of
macrophages, sharply suppresses the activity of
killer cells, inhibits IFN production and persists in
leukocytes and phagocytes for a long time, caus-
ing immunodeficient states. The EBV genome is
encapsulated in a nucleocapsid, which is covered
with the glycoprotein tagument gp350, which is
a receptor interaction factor. The virus penetrates
into B-lymphocytes through these receptors. EBV
is also able to evade immune surveillance during
acute infection and reactivation, resulting in viral
persistence. In addition, the immunosuppressive
effect of EBV contributes to activation of second-
ary flora, involving the digestive system and naso-
pharynx in the pathological process. Herpes virus-
es and adenoviruses persist in 20-30% of children
with RRTI during the period of clinical recovery
[19, 20].
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In recent years, new subtypes of coronavirus
(SARS-CoV, HCoV-NKU1, HCoV-NL63, MERS-CoV,
SARS-CoV-2) have taken a special place among
severe infections with respiratory tract involve-
ment. Severe epidemics of coronavirus infection
in 2002 and 2012, and the pandemic of 2019 have
placed them on the leading position among all in-
fections with respiratory system involvement [12].

The current etiology of acute respiratory in-
fections often includes several pathogens, name-
ly mix infections (10 to 70%) of respiratory and
herpes viruses, followed by bacterial infection.
Bacteria (Streptococcus pneumoniae, Haemophilus
influenzae, Staphylococcus aureus, Pseudomonas
aeruginosa, Klebsiella pneumoniae, etc.), chlamy-
dia (Chlamydia psittaci, Chlamydia pneumoni-
ae) and mycoplasmas (Micoplasma pneumoniae,
Micoplasma hominis) can also be causative agents
of ARI. In children aged 3-6 years, associations
with streptococcal (16%), mycoplasma (10%) and
chlamydia (4%) infections were noted, the course
of which is accompanied by pathologic prolifer-
ation of lymphoid tissue (in 84%) and abundant
growth of opportunistic bacterial pathogens in
half of the patients. In 5-10% of cases there is a
development of bacterial or viral-bacterial res-
piratory infections due to changes in the micro-
biota of the respiratory tract, impaired mucosal
defense (mucociliary clearance, MALT) and super-
infection with bacterial pathogens [21, 22].

The organism responds to an ARI pathogen
with complex defense-adaptive reactions aimed
at limiting its reproduction and subsequent elim-
ination, and finally — at complete restoration
of resulting structural and functional disorders.
Repeated attacks of viruses and bacteria lead to
stress, further exhaustion of the immune system,
disorders of compensatory-adaptation mecha-
nisms and reduction of immunity resistance,
which contributes to the chronicization of the
process. Thus, the developped immunologic in-
sufficiency is a pathologic background that forms
a group of children with RRTI [1, 10, 11].

Children with RRTIs have increased suscepti-
bility to pathogens due to a shift of the immune
response towards the Th2-type, simultaneously
local immunity of respiratory mucous membranes
is suppressed as evidenced by lower level of IgA
in saliva. Spontaneous hyperproduction of proin-
flammatory interleukins (IL-2, IL-4), including in-
terleukins involved in inflammation chronization
(IL-6 and IL-8), is accompanied by an increase in
their concentrations in serum, a deficiency of
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immunoglobulins, a decrease in cellular cyto-
toxicity (a decrease in the number of activated
CD8DR +cells), as well as an increase in the num-
ber of cells expressing apoptosis-inducing recep-
tors. In addition, the overwhelming majority of
children with RRTI show abnormalities in their
interferon system. It was found that an adequate
content of IFN in serum is accompamnied by a de-
crease in induced production of alpha- and gam-
ma-interferons, which reflects the insufficiency of
reserve capabilities. Children with RRTI also have
dysfunction in the phagocytosis system, charac-
terized by lower levels of phagocytosing neutro-
phils and cells expressing adhesion molecules (CD
11b), which largely explains their high susceptibil-
ity to reccurent respiratory infections and propen-
sity to bacterial complications [23, 24].

The epithelial structures of airway mucosa per-
form one of the main protective functions. Viral
infections damage the cilia that covers the nasal
and pharyngeal mucosa, forming areas of "bald-
ness". A single exposure to viral agents is revers-
ible, whereas frequent exposures violate regen-
erative processes of the mucosa which forms a
transitional type of epithelium and facilitate fur-
ther infiltration by phagocytes and lymphocytes.
The damaged basal membrane and the lami-
na propria of the mucosa provoke the release
of transforming growth factor 3 by fibroblasts,
which leads to hyperplasia of lymphoid tissue.
Some viruses with tropism to lymphoid tissue (ad-
enoviruses, herpes viruses) inhibit the apoptosis
of lymphocytes; as a result, there is a marked hy-
pertrophy of tonsils and lymph nodes. Persistent
inflammatory process during RRTIs predisposes
to the development of secondary bacterial micro-
flora on the nasal and nasopharyngeal mucosa,
forming a combined viral-bacterial pathogenic
flora, which also causes hypertrophy of lymphoid
tissue [25]. The lymphatic pharyngeal Waldeyer's
ring perform a barrier function and participate
in the formation of local and systemic immunity.
Hypertrophy of nasopharyngeal lymphoid organs
in children is a response to respiratory antigen-
ic viral-bacterial load and is currently considered
as a physiological process of immune system for-
mation in preschool children. However, when the
resistance of lymphoid organs is reduced, path-
ogenic microorganisms are able to persist for a
long time, forming bacterial biofilms [1, 16, 26].

Recurrent respiratory infections, especially in
early childhood (before the beginning of active
socialization), require the exclusion of various
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hereditary, congenital or acquired pathologies
(cystic fibrosis, malformations of bronchopulmo-
nary and cardiovascular systems, otorhinolaryn-
gological organs, gastroesophageal reflux dis-
ease, primary immunodeficiencies, etc.) [10, 27].

The conducted examinations revealed that
children with RRTIs did not have persistent im-
munologic changes, however primary immuno-
deficiencies were verified in 74% of patients with
a combination of recurrent viral and recurrent
bacterial infections . In most cases, there were
non-critical (small) B-cell defects of the immune
system (selective IgA deficiency, 1gG subclass
deficiency, selective antibody formation defect,
transient lower levels of immunoglobulins in chil-
dren). In isolated cases such severe primary im-
munodeficiency conditions as agammaglobuline-
mia, hyper IgM syndrome have been detected in
children with RRTIs [10, 18]. It was also shown that
40% of patients with isolated recurrent viral infec-
tions and 23% of children with a combination of
recurrent viral and bacterial infections had bron-
chial asthma under the mask of RRTI [28]. It should
be taken into account that children with RRTIs of-
ten have anxiety and general emotional tension,
which cause overstrain of the body's psychophysi-
ological systems, the early signs of which manifest
in the form of psychosomatic syndromes, includ-
ing decreased reactivity and increased frequency
of illness [6].

POSSIBILITIES OF REHABILITATION
FOR CHILDREN WITH RECURRENT
RESPIRATORY PATHOLOGY
When treating a patient with RRTI, it is nec-
essary to detail a family history, identify features
of intrauterine and early postnatal development,
clinical manifestations of diseases, epidemiologi-
cal and social conditions, which allows to choose
the right vector searching for the provoking fac-
tors [29].
Rehabilitation of patients with RRTI should in-
clude:
« optimal daily and nutritional regimen;
- afull age-appropriate diet;
« regular cold exposure trainings and physical
exercises;
- sufficient stay in the fresh air;
« normalization of psychological and social
conditions;
« individualized drug therapy,
+ scheduled vaccination and non-specific im-
munological prophylaxis.
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Specific immunization helps to reduce the risk
of frequent and/or severe diseases in toddlers and
preschool children. Vaccination against influen-
za and the most significant bacterial infections
(Pneumococcus and Haemophilus influenzae
type B) has shown high effectiveness in reducing
the incidence in children [30].

The data accumulated indicates that the col-
onization of host biotopes by microflora repre-
sents a complex ecosystem of metabolic homeo-
stasis and immune tolerance in humans. There is
no doubt about an obvious relationship between
health status and a gut microbiota, as it plays a
crucial role in maintaining metabolic and immu-
nobiologic functions and homeostasis of the or-
ganism as a whole [31]. Topical application of an-
tiseptics and local or systemic antibiotic therapy
negatively affect the microbiome of thildren with
RRTIs, as it disrupts the qualitative composition
and diversity of the child's intestinal microbiota
for a long time [32]. It is recommended to pre-
scribe patients with RRTIs:

« probiotics (eubiotics) — live microorgan-
isms, their use in the required amount has a
therapeutic and preventive effect; the basic
mechanisms of interaction between probiotic
bacteria and a host immune system are cur-
rently considered in the context of influenting
on the balance of Th1/Th2/Th17/Treg-subpo-
pulations. The interaction of ligand-receptor
systems are also considered as it provides im-
mune tolerance and anti-infective response of
the macroorganism;

. prebiotics, which selectively stimulate the
growth of symbiotic microorganisms in the
large intestine;

« synbiotics (a combined drug containing sev-
eral strains of obligate microflora, vitamins,
lysozyme, complex multivalent immunoglo-
bulins).

It is recommended to prescribe patients with
RRTlI immunostimulating agents — drugs that en-
hance immune response in conditions of weak-
ened immune system [9, 15, 33]. Following drugs
are more often used in pediatric practice:

« bacterial lysates;

+ herbal preparations;

- interferons;

« inducers of interferon production.

Since there is no vaccination against the major-
ity of ARl pathogens, bacterial lysates (a mixture
of antigens of various inactivated bacteria that are
the most common ARI pathogens) have been pro-

LECTURES



ISSN 2221-2582

posed for the prevention of upper respiratory tract
diseases. Bacterial lysates have a dual purpose:
specific (forming a selective immune response
against specific pathogens) and nonspecific (im-
munostimulatory — activation of key mechanisms
of innate and adaptive immunity). Bacterial lysates
can be prescribed both in the acute period and
for prevention. In the acute period of respiratory
infections, it is more effective to prescribe bacte-
rial lysates in combination with appropriate etio-
tropic therapy [34]. The most well-known bacteri-
al lysate preparations on Russian drug market are
IRS-19, Ismigen®, Imudon, OM-85 (Broncho-Munal,
Broncho-Vaxom).

Herbal preparations (ginseng, eleutherococ-
cus, thyme, echinacea, honey, rhodiola rosea, milk
thistle, chicory, ginger root, birch buds, etc.) con-
tain natural immunomodulators. They should be
recommended for use in pediatric practice with a
certain degree of caution, since these drugs may
cause allergic reactions, especially in sensitized
children with RRTI [35].

The modern program of RRTI prevention and
treatment of FIC may include pathogenetically
justified therapeutic measures with immunotro-
pic effects. Preparations containing interferon a2b
(Viferon®, Kipferon®, Grippferon), prevent the at-
tachment and multiplication of pathogens on the
airway mucosa as it suppresses viral nucleic acid
replication and, at the same time, increases the
formation of IgA-antibodies. Moreover, phagocy-
tic activity of macrophages rise along with specific
cytotoxicity to target cells of lymphocytes [36].

The use of interferon production inducers is
promising concerning RRTI prevention. Interferon
production inducers include heterogeneous na-
tural and synthetic compounds with high and low
molecular weight united by their ability to acti-
vate the production of a-, 3- and y-classes of en-
dogenous IFNs. At the same time, their synthesis
is under control of interleukins and repressor pro-
teins and does not reach the level that can have a
damaging effect on the body. Moreover, each in-
ducer stimulates IFN synthesis in certain cells that
have appropriate receptors [9, 13, 15]. IFN indu-
cers with immunotherapeutic effect include natu-
ral low molecular weight polyphenols — gossypol
derivatives (megasin, kagocel, savraz, rogasin, go-
salidone), and polymers — double-helical RNA (la-
rifan, ridostin). The group of synthetic compounds
includes fluorenones and acridanones (amyxin,
cycloferon, neovir), and polymers (semidan, amp-
ligen, polyagucil).
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A certain tactic of RRTI treatment has deve-
loped, which consists in the sequential use of
drugs with antiviral activity, IFN and IFN inducers.
Drugs capable of inhibiting viral replication should
be prescribed during the acute period of viral in-
fections. After acute symptoms and viremia have
gone (a subacute period or a recovery period) it is
advisable to use IFN inducers in combination with
recombinant IFNs to stimulate the processes of im-
mune activation [36].

In a number of cases, the effectiveness of such
recovery measures will be insufficient if RRTls are
associated with primary immunodeficiencies, cy-
topenic conditions, allergies and gastropathology,
lack of micronutrients, etc., since special therapy is
required in these cases [10, 371.

Clinical and diagnostic examination of patients
with RRI should include:

« examination for latent allergies;

« examination for opportunistic infections (her-

pes viruses);

« examination of interferon status;

« examination of local cytokine status.

The minimum examination complex for chil-
dren with RRTI should include consultations of
otorhinolaryngologists, allergologists, gastroen-
terologists.

PREVENTIVE HEALTH CHECK-UPS
FOR CHILDREN WITH RECURRENT
RESPIRATORY PATHOLOGY

Children with recurrent respiratory diseases
require a paediatric check-up in health group I
(Russian system of classification according to
child’s health grounds). Accordingly, a prevention
program is developed for such kids:

- after recovering from ARI, the child is exemp-

ted from physical education lessons for
10 days, then a physical education class with
reduced exercise load is recommended;

« a pediatrician examines the child four times a

year;

+ examination by an otorhinolaryngologist and

a dentist — 2 times a year, other specialists —
as indicated;

« clinical blood tests and common urine tests —

2 times a year;

+ a biochemical blood test and an immuno-

gram — as indicated.

A child is removed from the regular medical
check-up list when the frequency of ARIs at the
age of up to 3 years is up to 4 times; 3-5 years —
up to 3 times; 5-7 years — up to 3 times in a year
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and the duration of one episode of iliness decreas-
es to 8 days or less [35].
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AOMNOJIHUTENbHAA UHOOPMAL A

ABTOp npountan n ogobpun GuHanbHyo Bep-
cuio nepep nybnukaumnen.

UctouHuk ¢pumHaHcmpoBaHuA. ABTOp 3adAB-
naet o6 oTCYTCTBUM BHELWHero GrHaHCMpoBaHuA
npw NPOBEAEHNIN NCCNIefOBaHNA.
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Abstract. The lecture is devoted to the current problem of pediatrics — infant colic. They are in the light of the
recommendations of the Rome criteria, reflecting the opinion of experts — pediatricians, gastroenterologists,
allergists. The key to diagnosing infant colic is to exclude organic pathology (“red flags”), which accounts for no
more than 5%. The article discusses modern ideas about the pathogenetic mechanisms of infant colicand modern
principles of their correction based on these data. Correction of infant colic includes psychological support for the
family, continued breastfeeding and the use of probiotics.
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Pestome. Jlekuna nocBALeHa akTyanbHOM Npobneme negnatTpmum — MiaageH4Yeckum Konvmkam. OHu paccma-
TPMBAlOTCA B CBeTe peKkoMeHAaLuni PUMCKIX KpTepueB, OTpaxKalowWwmnx MHEHEe SKCNepToB — MeanaTpos,
racTPO3HTEPOJIOroB, annepronoros. KniouyesbiM MOMEHTOM B MOCTAHOBKE AMarHO3a MaafeHYeCckuX KomK
ABNAETCA UCKIIOYEHME OpPraHNYeckorn natosiormm («kpacHble ¢raru»), KoTopasi cocTaBnsAeT He 6onee 5%.
B ctaTbe paccmoTpeHbl cOBpeMeHHble MPeAcTaBieHNA O MaTOreHeTUYeCKNX MeXaHM3Max MiafeHYecKnx
KOJNIMK 1 OCHOBaHHble Ha 3TUX JaHHbIX COBPEMEHHbIE MPUHLMMbI UX NevyeHus. Tepanua mnageHuYeckux Ko-
NVIK BKITIOYAET MCUXONOrNYECKyo MOAAEPKKY CEMbM, COXPaHEHME rPyAHOr0 BCKapMIMBAHNA N MPUMeHeHne
Npo6MOTUKOB.

KnioueBble cnoBa: myiadeH4Yeckue KOJIUKU; «kKpacHble gaazu»; Pumckue kpumepuu IV; npobuomuku.

The term "colic" (colicos) means "pain in the
large intestine". Colic is an attack-like pain in the
abdomen accompanied by marked restlessness
and crying of an infant in the first months of life [1].

A meta-analysis (2017) included 28 diary stu-
dies covering 8690 infants, showed that the av-
erage daily duration of crying in infants amounts
from 117 to 133 minutes per day in the first

6 weeks of life, and to 68 minutes per day — from
10 to 12 weeks of life [2]. The WhyCry 2G crying
analyzer identifies five reasons for infant crying:
hunger, boredom, pain, sleep and stress. It is es-
timated that less than 5% of infants have iden-
tifiable medical explanations for their crying [3].
Unreasonable infants’s cry began to attract the
attention of the medical community since the
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1890s. For the first time, an infantile colic (IC) was
described by M. Wessell et al. in the 1960s [4]. The
criteria proposed by M. Wessell et al. were used to
diagnose colic for a long time. The criteria consists
of the so-called rule of three: crying for 3 hours a
day or more (usually not longer than 1 hour), at
least 3 days a week, for 3 consecutive weeks; age
from 6 weeks to 3-4 months; a good general con-
dition: children have good weight gain, maintain
a positive emotional attitude, good appetite, nor-
mal stools; possible infrequent regurgitation; ab-
sence of "anxiety symptoms". Clinical practice has
shown that it was hard for parents to evaluate pe-
riods of crying and anxiety retrospectively, thus
the Wessell criteria were considered inappropri-
ate for practical use since they were associated
with certain difficulties and diagnostic errors.
According to the Rome IV criteria revision com-
mittee, the Wessell criteria are random, culturally
independent, impractical, and do not reflect the
impact of the child's symptoms on the family. For
this reason, the new clinical criteria are based on
symptoms that have been shown to cause more
discomfort for parents. In addition, the Rome
IV criteria extended the age of IC diagnosis to
5 months [5]. Thus, for clinical purposes, the diag-
nostic criteria should include following features:
an infant under 5 months old at the beginning
and end of symptoms; recurrent and prolonged
periods of crying, restlessness, or irritability re-
ported by caregivers, occurring for no apparent
reason and that cannot be prevented or man-
aged by caring adults; no evidence of develop-
mental delay, fever, or illness with clinical signs,
i.e., "red flags" or "anxiety symptoms" [5]. "Anxiety
symptoms" indicate organic diseases manifesting
itself in fever, persistent regurgitation including
coughing fits, absence of weight gain, mucus and
blood in stools, passive abdominal wall tension,
refusal to eat, abdominal bloating, signs of atopic
dermatitis and persistent constipation.

IC is defined as one of the most common com-
plaints that parents adress to primary care physi-
cians [6, 7]. Arecently published systematic review
(2020) reported colicincidence rates ranging from
2 to 73% [8]. Symptoms peak around the sixth
week of life and cease naturally after 4-6 months
of age [9], allowing it to be considered a benign,
self-healing condition.

The need to treat this self-healing condition
stems from the negative impact of excessive cry-
ing on an infant's family. Prolonged infant crying
is harmful to sibling-parent relationships [10], is
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associated with maternal problems such as de-
pression, anxiety, and loss of parental confidence
[11, 12], is a frequent cause of early cessation of
breastfeeding [13], and can lead to severe in-
fant injury or death due to abuse [14]. A second
important argument for the treatment of colic is
the presence of its long-term consequences, such
as migraine, sleep and behavioral disorders, hy-
peractivity, decreased intelligence and cognitive
disorders, eating disorders, atopic diseases and
functional gastrointestinal (Gl) diseases [15-18].
Knowledge of IC pathogenesis is necessary for se-
lecting an adequate therapy.

Infantile colic has a multifactorial pathogene-
sis. Physiologic imbalance in the development of
the central nervous system explains the time of
IC manifestation. At the age of 2 months, brain
systems tolerate changes, as a result reflex mech-
anisms supervising behavioral responses are re-
placed by a system of control proceeded by the
cerebral cortex. Many authors believe that incon-
solable crying, which is noted in infantile colics,
is a consequence of transient behavioral re-
sponse deficits in the first 2 months of life [19, 20].
Complex interactions between behavioral factors
(psychological and social) such as postpartum de-
pression, parental anxiety, stressful pregnancy,
adverse experiences during delivery, poor par-
enting skills [24-26], alterations from the endoge-
nous opioid system and neuropeptide regulation
[27-31], as well as nutritional factors (hypersen-
sitivity or food allergy, especially allergy to cow's
milk proteins) [28, 30], immaturity of gastrointes-
tinal tract (GIT) [21, 24, 32], excessive intestinal
gases [21, 24], imbalance of intestinal hormones
and impaired intestinal motility [31, 32], changes
in the intestinal microbiota [33, 34], disruption of
the microbiota-brain axis [35], impaired intestinal
permeability and low intensity inflammation [22,
36, 37] are among numerous mechanisms that
play a role in the pathogenesis of colic.

The role of the gut microbiota has the greatest
evidence base in the colic pathogenesis. Table
1 summarizes studies examining the quantitative
and qualitative composition of the microbiota in
children with and without IC.

Despite the diversity of results, most resear-
chers indicate a low qualitative diversity of intes-
tinal microbiota in children with colic compared
to the microbiota of children without colic dur-
ing the first 2 weeks of life [39]. Other studies
suggest the presence of certain microorganisms
in the gut microbiota associated with increased
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Table 1. Studies of microbiota composition in children with colic and healthy infants

Tabnuua 1. UccnepoBaHuA coctaBa MUKPOOGMOTBI y AAeTel C KONMKaMu 1 310POBbIX MiageHLeB

et al., 2021 [43]

AsTop / Author MeTtopn / Method PesynbtaThbl / Results
Savino et al., KynbtypanbHbiii / Cultural | MnageHuUbl ¢ Konvkamuy UMeLOT bonee BbICOKMEe MoKa3aTenu
2004 [38] W MAIOTHOCTb KULIEYHOW ManoyKy 1 ApYryiX ra3006pasyoLmx
KULLIEYHBIX NMasnoyek 1 6onee HU3KMe yposHu Lactobacillus spp. no
CpaBHeHuIo co 3n0opoBbiMu MnageHuamm / Colicky infants have
higher counts and densities of E. coli and other gas-forming coliforms
and lower levels of Lactobacillus spp. compared to healthy babies
Savino et al.,, KynbtypanbHbi +MLP / Escherichia coli, Klebsiella pneumoniae, K. oxytoca, Enterobacter clo-
2009 [39] Culture+PCR acae, E. aerogenes v Enterococcus faecalis 6binn npeobnagatowymm
BMAAMW y MrageHueB ¢ konukamu / Escherichia coli, Klebsiella
pneumoniae, K. oxytoca, Enterobacter cloacae, E. aerogenes and En-
terococcus faecalis were the predominant species in colicky infants
Mentula S., KynbTypanbHbiii +aHanu3 | PacnpocTpaHeHHOCTb UHAONMPOAYLMPYOLIMX KONMbopm Obina
2009 [40] KNEeTOYHbIX XXMPHbIX 3HauUUTENIbHO BbIlle Y MJ1aZleHLEB C KOJIMKAMM MO CPAaBHEHMIO
kncnot, KLKK n C KOHTPOJIbHOW rPYMMoMn, B TO BPeMA Kak MHOIMe a3pobHble
npov3BofCcTBa rasos / pofbl, NPUCYTCTBYIOLWME B KOHTPONbHON rpynne, He Obinm
Culture +analysis of 06Hapy»eHbl Y MnageHLeB ¢ Konukamu / The prevalence of
cellular fatty acids, SCFAs | indole-producing coliforms was significantly higher in colicky in-
and gas production fants compared with controls, while many aerobic labors present
in controls were not found in colicky infants
de Weerth C,, MonekynapHble metofbl / | Colic phenotype was positively correlated with Serratia, Vibrio
2013 [41] Molecular methods and Pseudomonas content / ®eHOTVN KONNK NONTIOXNUTENBHO
KoppenupoBan c cogepxaHuem Serratia, Vibrio n Pseudomonas
Rhoads J.M., CekBeHupoBaHue OHK / TaKCOHbI, KOTOPbIE B 3HAUUTENIbHOW CTEMEHN CBA3aHbI C KONIMKaMU:
2018 [42] DNA sequencing Acinetobacter, Lactobacillus iners. CH/i»eHve OTHOCUTENIbHOIO
copepxaHua budraobakTepuin B cpegHem B 30 pa3 / Taxa sig-
nificantly associated with colic: Acinetobacter, Lactobacillus iners.
Reduction in the relative content of bifidobacteria by an average of
30 times
Loughman A, CekBeHuUpoBaHue 16S Anbda-pasHoobpasue pekanbHON MUKPOOMOTbI HE NMEeSIo

pPHK / 16S rRNA sequen-
cing

CYLLECTBEHHOW CBA3M C MlayeM. HecKonbKo TakCOHOB
MUKPOO6MOTbI (BKNtouasn Bifidobacterium, Clostridium, Lactobacillus
n Klebsiella) ceasaHbl ¢ TaxecTbto Konuk / Alpha diversity of fecal
microbiota was not significantly associated with crying. Several
microbiota taxa (including Bifidobacterium, Clostridium, Lactoba-
cillus, and Klebsiella) are associated with colic severity

Kozhakhme-
tov S., 2023 [44]

lNonHoe meTareHOMHOe
CEKBEHUpPOBaH/ie
obpasuos kana / Whole
metagenomic sequenc-
ing of stool samples

B rpynne Konuk o6HapyXeHo oTHocuTeNbHOe n3obunue Bifido-
bacterium n oboraweHune Bacteroides Clostridiales, B To Bpems Kak
MUKPOBHOe b1nopasHoobpasme B 3TON rpynne 6bli10 oboratleHo
/The colic group revealed a relative abundance of Bifidobacterium
and an enrichment of Bacteroides Clostridiales, while microbial
biodiversity was enriched in this group

HosukoBa B.I1.,
2023 [37]1/
Novikova V.P.,
2023 [37]

MeTop razoBor
XpomaTorpapumn-macc-
CNEKTPOMETPUM MO
I.A. OcvinoBy obpa3LioB
kana / Method of gas
chromatography-mass
spectrometry of fecal
samples according to
G.A. Osipov

B rpynne Konuk 3Haumo BbiLe yposeHb Acinetobacter spp, No-
cardia spp. n Micromycetes spp. No CpaBHEHNO CO 340PoBbIMM / In
the colic group, the level of Acinetobacter spp., Nocardia spp. and
Micromycetes spp. was significantly higher compared to healthy
people

Note: SCFAs — short-chain fatty acids; PCR — polymerase chain reaction.

MpumeyaHue: KLIXXK — KopoTkouenoueyHble XupHble Kucnotbl; MLUP — nonnmepasHana uenHaa peakyums.
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crying duration in infants up to 3-4 months of
age. These microorganisms include the family
of gram-negative bacteria (Proteobacteria phy-
lum), among which Escherichia, Klebsiella, and
Proteobacteria species were predominant in stool
samples of infants with colic [39, 42, 45]. Along
with these microorganisms, Serratia, Yersinia, and
Vibrio species were found in children with colic
at the age of 2-4 weeks of life [42]. Two studies
revealed significant differences in the content of
Acinetobacter spp. [37, 42]. The first pathogenetic
mechanism in IC connected with the increased
content of Gram-negative opportunistic bacte-
ria is excessive gas production as a result of fer-
mentation of lactose, other carbohydrates and
proteins. The second possible mechanism is an
inflammatory response in the gut, which is trig-
gered by the lipopolysaccharide complex of the
outer envelope of Gram-negative bacteria result-
ing in increased production of pro-inflammatory
cytokines and chemokines. High levels of fecal
calprotectin and biomarkers of neutrophil infiltra-
tion in infants with colic evidence the above men-
tioned[22, 36]. Intestinal mucosa is more perme-
able due to inflammation which result in visceral
hypersensitivity with clinical manifestation of IC
symptoms. At the same time, Bifidobacterium and
Lactobacillus microorganisms have an inverse as-
sociation with colic symptoms in children during
the first 3 months of life [34, 36, 45]. The patho-
genetic mechanisms explaining the association of
these microorganisms with the reduction of colic
symptoms are the positive effects of Lactobacilli
and lactic acid bacteria on the epithelial function
of the intestinal mucosa, its barrier function and
intestinal kinetics. Additionally, specific strains
of Bifidobacterium and Lactobacillus have an an-
ti-inflammatory response as they have antago-
nistic effects against gas-producing bacteria in-
cluding Escherichia, Klebsiella and Enterobacter
strains [46].

Each factor influencing on the formation of
the intestinal microbiome (maternal microbiome
and health status, mother's use of medications,
type of delivery, condition of a child after birth,
type of infant feeding, use of antibacterial drugs
in a neanatal period) separately has no reliable
significance in IC genesis [40, 47-49]. At the same
time, it was proven that bacterial colonization
was associated with malabsorption of fats and
other nutrients due to immaturity of enterohe-
patic circulation of bile acids and salts [15, 24].
Microbiota produces local gut neurotransmit-
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ters (serotonin, gamma-aminobutyric acid, mela-
tonin, histamine, acetylcholine) and coordinates
local adaptive responses to stressors through the
system of neuroimmunoendocrine hierarchy. In
addition, the microbiota can alter brain physio-
logy through the production of a wide range of
cytokines, short-chain fatty acids, and increased
afferent nerve activity. This the way the microbi-
ota-brain axis works, and correspondingly plays a
role in the genesis of IC [35].

Lactose tolerance disorder is a physiologic
transient state in 3-4 months old infants, it often
causes infantile colic. The literature describes the
relationship between the severity of pain in infan-
tile colic and the amount of carbohydrate excre-
tion with feces in both breastfed and formula-fed
infants. Data show that 25% of infants develop
moderate to severe symptoms of colic dependent
on cow's milk protein [50-53].

Mothers’ conditions also contribute to pre-
disposition of infantile colic, among them: unfa-
vorable obstetric and gynecological history of the
mother, gestosis, hypodynamia during pregnan-
cy; nutritional disorders of the nursing mother
(consumption of fatty foods, foods that increase
flatulence, excessive amounts of cow's milk
and its products); bad habits (smoking, alcohol,
drugs); emotional stress in the family. Infants’ con-
tributions are prematurity; symptoms of post-hy-
poxic damage to the central nervous system; in-
fant temperament. Incorrect feeding technique
(swallowing air during feeding); force feeding;
overfeeding; feeding from two breasts, improper
preparation of nutritional formula (excessive or
insufficient dilution), lack of proper mother-child
interaction in the feeding situation also predis-
pose to the development of infant colic [1].

The classic picture of colic is a dyad — ex-
tremelly anxious parents and an infant with a per-
sistent, piercing cry that is audiologically distinct
from other infant cries [54]. Cry episodes are as-
sociated with hypertension, facial redness, pull-
ing the legs up to an abdomen, and flatulence.
Assessment of the infant during an episode of
colic may indicate that the infant is in moder-
ate to severe pain according to the FLACC scale
(Face, Legs, Activity, Cry, Consolability scale, a
measurement used to assess pain for children).
[55]. The crying starts and stops abruptly on its
own, i.e., the nature of the episodes is parox-
ysmal [55]. It is very difficult to calm the baby.
Typical crying of a baby with colic is presented
under the QR code.
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XA circadian rhythm of crying (or "crying
curve") with maximum intensity of crying and
restlessness in the afternoon is specific for IC. An
important characteristic of crying is its age-de-
pendent appearance and dynamics: it appears
from the 2nd week of life, peaks at 2-3 months
of age with6 then gradually decrease and disap-
pears by 4-5 months of age.

The presence of multifactorial pathogenesis
leads to difficulties in therapeutic approaches.
There are no international consensus documents,
and national guidelines compiled by experts from
the standpoint of evidence-based medicine are
available only in three countries: the UK, the USA,
and Ireland [56, 57]. An analysis of the recommen-
dations of these guidelines is presented in Table 2.

In Russia, infantile colic is described in the
National Guidelines for Pediatric Gastroenterology
[58]andinthe2022recommendationsofthe Society
of Pediatric Gastroenterologists, Hepatologists,
and Nutritionists on Functional Gastrointestinal
Tract Diseases [1, 59].

All domestic and foreign guidelines empha-
size the need for an individualized approach to
the treatment of IC in close cooperation with pa-
tient's parents. It is necessary to reassure parents
about the transient and benign nature of infan-
tile colic and favorable outcome, to inspire them
with confidence in the absence of severe disease
in the child. Changing family habits has positive
effects, it might be proposed to create a regime
of "feeding — activity — sleep"; maintain a posi-
tive relationship "child — mother / family". Timely
detection of maternal depression, cruel attitude
to the child, counseling parents about psycholog-
ical problems will avoid unwarranted diagnostic
intervention in children, as well as anxiety and in-
security in parents [1, 56-59].

Dietary correction measures are considered to
be effective as well6 omong them breastfeeding
support, assessment of breastfeeding technique
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and suckling efficiency. Most experts recommend
preserving natural feeding [1, 56-59]. A. Cohen
Engler (2012) indicated that exclusively breastfed
infants had significantly lower rates of colic epi-
sodes and tended to have longer nighttime sleep
in comparison with formula-fed infants [60]. The
authors of the study measured melatonin levels
in breast milk every 2 h during the day and found
its significant increase during the night hours. It is
now known that the circadian rhythm of melatonin
in infants is established by 3-5 months of life, and
regression of infantile colic is also noted around
this age [30]. It was also found that infants with in-
fantile colic had a statistically significant decrease
in the level of melatonin in the blood in the morn-
ing hours and later establishment of the circadi-
an rhythm of melatonin compared to the control
group. Itis possible that infantile colic may be asso-
ciated with desynchronization of the normal circa-
dian rhythm of melatonin, and breast milk, which
contains the highest melatonin levels at night, may
compensate a transient circadian rhythm defi-
ciency in infants [23]. In addition, night breast milk
probably exerts antispasmodic, antioxidant, an-
ti-inflammatory, and immunoregulatory effects on
intestinal wall permeability membrane and infant
microbiome development [23, 28, 61].

Currently, there are no united nutritional
recommendations for breastfeeding women.
According to recommendations of the Rome IV
criteria, elimination of cow's milk-based products
from the diet of breastfeeding women is recog-
nized as effective only in the presence of aller-
gy to cow's milk protein [62]. In all other cases,
a causal relationship between maternal diet and
colic has not been proven. A number of studies
recommend the use of a hypoallergenic diet (ex-
clusion of cow's milk, eggs, peanuts and other
nuts, wheat, soy and fish) and associate it with a
reduction of colic symptoms in children [63]. A
2012 systematic review identified 1 randomized
controlled trial in infants whose mothers followed
a diet with low big eight allergens during one
week. Questionnaires noted a reduction in crying
by 60 minutes over 48 h, however, mothers did
not report a subjective decrease of colic. In addi-
tion, only 60% of mothers in this study were able
to fully comply with the elimination diet, empha-
sizing the difficulty in implementing dietary re-
strictions [29, 63]. Based on the above mentioned,
most researchers believe that elimination diets
are not recommended for breastfeeding mothers
as a cure for infantile colic [1, 56-59].
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Table 2. Methods of treating colic from the point of view of evidence-based medicine
Tabnuua 2. MeTogbl neyeHns KoMK C TOYKN 3peHUA AoKa3aTeNlbHO MeAULVHbI
Ireland
UK, 2013, 2017 [56] / USA, 2015 !
oo e e/ senmobpmarun, | Gol/clin | 204151/
2013, 2017 [56] 2015 [56] 2014 [57]
KnnHnyeckasa oueHKa OTHOLLEHWIA MaTepy 1 pebeHKa / v v v
Clinical assessment of the mother-child relationship
NHbopmauma ons poautenen, COBeTbl, NoaaepKKa v v v
1 yBepeHHOCTb / Parenting information, advice, support
and reassurance
MpononeHre rpyaHOro BCkapMnmsaHuma / v v
Continued breastfeeding
Mopaudrkauma pauroHa matepu / X v
Modification of the mother's diet
CmeHa cmecy, ecniv pebeHOK BCKapMIMBAETCA CMEChIo X v
(+), ecnu He BblAABNIEHA anfieprus Ha MOoKo) /
Changing the formula if the baby is formula-fed
(+if an allergy to milk is not detected)
MpobroTtuyeckne nobasKu (++) MnageHuam, X v+ Ve
HaXOoAALWMMCS TONbKO Ha rPyAHOM BCKapMAMBaHuu) /
Probiotic supplements (++ breastfed-only infants)
CnmeTurKoH / Simethicone X X
TpaBaHble fobaBky (Hanpumep, peHxenb) / X X
Herbal supplements (such as fennel)
WNHrnbutopbl NPOTOHHOW NOMIMbl (HanpumMep, oMenpason, X
Jlocek) / Proton pump inhibitors (eg, omeprazole, Losec)
JlakTaza (Hanpumep, kannu Co-lief) / X
Lactase (eg Co-lief drops)
AHTUXONMHEpPrYecKue npenapaTbl (BKYas X
ONUMKNOMUH) /
Anticholinergic drugs (including dicyclomine)
Hetckunin maccax / Baby massage v
MaHyanbHas Tepanua (BKko4aa MaHUNYNALUN Ha X X
NMO3BOHOYHIKE U KpaHMasnbHYyto ocTeonaTtuio) /
Manual therapy (including spinal manipulation and cranial
osteopathy)
DuU3nYecKnii KOHTAKT (HanpyMep, yaepKaHue, v v
packaumBaHue) / Physical contact (eg, holding, rocking)
«benbii wym» / «White noise» v
KynaHwe / Bathing v
O6bmoTKa (neneHaxune) / Winding v
MeneHaHue / Swaddling X
AxkynyHkTypa / Acupuncture X
Pexxnm cHa / Sleeping mode

Note: / — recommended; v +— high level of evidence; X — not recommended; blank — not analyzed.

ﬂpumeanue: v — pPeKoOMeHO0BAHO; v/ +— BbICOKUI YpOBeHb OKa3aTeNbHOCTH, X — He peKomeH[0BaHo; nycrasa rpa¢a —
He aHanIn3npoBanocChb.
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According to systematic reviews, formula-fed
infants of the first 3 months of life suffering from
colic symptoms, are recommended to use partial-
ly hydrolyzed whey formulas with added prebio-
tics (oligosaccharides), formulas with reduced lac-
tose content and fat component [1, 56-59].

Probiotic therapy has the highest level of evi-
dent efficacy among other therapeutic strate-
gies in colic treatment [64-67]. Currently, the US
Food and Drug Administration (FDA) has given
probiotics a GRAS (Generally Recognized As Safe)
status, which means: recognized as safe by lea-
ding FDA experts [48]. Taking into account the
above mentioned pathogenetic mechanisms of
the relashionship between intestinal microflora
and IC, the correction of intestinal microbiome
seems promising in the point of reducing co-
lic symptoms. The efficacy of different strains of
Lactobacillus reuteri has been demonstrated in
naturally fed infants [23, 24, 66-68]. The factors
behind the effects of L. reuteri are studied well.
These are the ability to form biofilms; the resis-
tance of L. reuteri colonies to low pH and bile salts;
the ability of L. reuteri attach to mucin, intestinal
epithelium and intestinal epithelial cells; produc-
tion of metabolites with antimicrobial and immu-
nomodulatory effects, the most studied of which
is reuterin, which inhibits a wide range of micro-
organisms, mainly Gram-negative bacteria, while
the strains of L. reuteri show marked resistance
to reuterin. Some strains of L. reuteri, in addition
to reuterin, produce other antimicrobial substan-
ces: lactic acid, acetic acid, ethanol, reutericycline.
Therefore L. reuteri is effective against various
bacterial infections of the gastrointestinal tract:
Helicobacter pylori, E. coli, Clostridium difficile and
salmonellae. Moreover, L. reuteri produces metab-
olites with antiviral properties which are effective
against pneumoviruses, circoviruses, rotaviruses,
coxsackie viruses and papillomaviruses. In addi-
tion, there are reports that L. reuteri also stops the
growth and kills various Candida species; some
strains of L. reuteri inhibit the production of few
pro-inflammatory cytokines, affect immune cells,
produce folate and gamma-aminobutyric acid
(GABA), which determine its effect on visceral sen-
sitization [69].

It should be noted that the effects of different
L. reuteri strains are strain specific. The proven ef-
fects of some L. reuteri strains are summarized in
Table 3.

Placebo-controlled and comparative studies
demonstrate different results of colic treatment
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with L. reuteri probiotics, both positive and nega-
tive [75]. The data are summarized in Table 4.

In recent years, there has been increased interest
in the use of other probiotic strains for the treat-
ment of colic. The data are presented in Table 5.

Table 5 shows that Lactobacillus rhamnosus
GG (ATCC 53103), Bifidobacterium animalis sub-
sp. lactis, BB-12 and B. breve CECT7263 strains
demonstrated a good therapeutic effect in colicin
breastfed and formula-fed children. At the same
time, multistrain probiotics have been shown to
have synergistic effects that individual strains
cannot achieve independently. It is suggested
that multistrain probiotics may be effective in the
treatment of colic due to their synergistic effects
[88]. The data are summarized in Table 6.

Other pharmacologic agents that have been
traditionally recommended for the relief of colic
symptomsinclude simethicone, chamomile or fen-
nel-based phytosupplements, other carminative
and homeopathic preparations [4, 25, 92]. Most
randomized clinical trials indicate low efficacy of
these treatments. Concurrently, there is a lack of
standardization of some homeopathic remedies
consumption, as well as potential risks of unde-
sirable effects. Thus, these remedies do not allow
recommending most of them for the correction
of infantile colic [21, 25, 56, 57, 93]. In some ca-
ses prescribed antispasmodics, proton pump inhi-
bitors, and analgesics [3, 24, 66] have not proven
effectiveness as well [56, 57]. Data published on
lactase preparations for the treatment of colic is
conflicting. There is evidence based on the results
of randomized controlled trials (RCTs) showing
a decrease in crying time in infants with proven
lactose intolerance disorder when using lactase
preparations compared to placebo [64]. At the
same time, there are other RCTs indicating insuffi-
cient or weak effect of lactase preparations for re-
lief of colic symptoms in infants on different types
of feeding [65, 81]. It seems reasonable to recom-
mend the use of lactase preparations only in case
of proven lactase deficiency for 2 weeks. If there is
no effect during this period of time, lactase thera-
py must be canceled.

It should be noted that a number of manipu-
lations, such as infant massage, physical contact
(e.g., holding, rocking an infant), bathing, swad-
dling and listening to the "white noise" have an
evidence base for effectiveness agains colic [56,
57].The “white noise” is a background sound that
contains frequencies of the entire sound range,
from 20 to 20,000 Hz, it is similar with the sounds
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Table 3. Proven effects of different strains of L. reuteri

Ta6nunua 3. [lokasaHHble 3$pPeKTbl Pas3nnNUHbIX LUITAMMOB L. reuteri

AsTop / Author

LTtamm / Strain

dddekTbl / Effects

Garcia Rode-
nas C.L., 2016 [70]

L. reuteri DSM 17938

CHIVXKeHMe KoNnyecTBa SHTepobaKTepuii 1 NoBblLLEHVE YACa
6upunaobakTepun y getem, poxKAeHHbIX MyTem KecapeBa CeyeHus,
T.e. MOAYNIMPOBAJIO pa3BUTME KALLIEYHON MUKPOOMOTbI / A decrease
in the number of enterobacteria and an increase in the number of
bifidobacteria in children born by cesarean section, i.e. modulated
the development of intestinal microbiota

Savino et al.,
2015 [53]

L. reuteri DSM 17938

CHVXXeHVie KONMYeCTBa aHa3POBHbIX FPamMOTPULLATENBHbIX

W YBENMYEHNE KONTMYEeCTBa MPaMmoNoXUTENbHbIX 6akTepuii

B KULLEYHOI MUKPOOMOTE, TOrAia Kak COAepKaHme sHTepobakTepuii
1 SHTEPOKOKKOB B 3HAUUTENbHO CTeneHu cHuKeHo / A decrease in
the number of anaerobic gram-negative and an increase in the num-
ber of gram-positive bacteria in the intestinal microbiota, while the
content of enterobacteria and enterococci decreased significantly

Martoni C.J.,
2015 [71]

L. reuteri NCIMB
30242

YBenuunsaeT cooTHoweHwue Firmicutes n Bacteroidetes /Increases the
ratio of Firmicutes to Bacteroidetes

Savino F., 2009
[39]

L. reuteri DSM 17938

YBenuuyeHne KonnyecTsa aktobauymnn n ymeHolueHue E. coli B
dekanbHom MukpobuoTe / Increase in the number of lactobacilli and
decrease in E. coliin the fecal microbiota

Savino et al.,
2019 [72]

L. reuteri DSM 17938

CHuxaeT BocnpuATre 60y ABYMSA NYTAMU: Yepes NepexoaHbIi
peLenToOPHbI NOTeHUMan — BaHWNOUAHBIN KaHan 1, BNvAA Ha
Kanuii3aBrCMyHo aKTUBHOCTb KaslbLIMEBbIX KaHAMOB 1 CHUXKeHWe
BbI3BaHHbIX KancauuyHOM 1 pacTsKeHeM NOTEHLUANoB AeNCTBIA
CNMHHOMO3roBbIX HepBOB / Reduces pain perception in two ways:
through transient receptor potential — vanilloid channel 1, influencing
potassium-dependent calcium channel activity and reducing capsaicin-
and stretch-induced action potentials of spinal nerves

Hojsak I., 2019

L. reuteri DSM 17938

CHukeHMe ypoBHA pekanbHOro kanbnpotekTnHa / Decrease in fecal

[73] calprotectin levels

Pour- L. reuteri LR92 BblgenAaeT yKCyCHyI0 KUCNOTY, KOTopas cHuxaeT pH in vivo n
mirzaiee M.A., (DSM 26866) OKa3blBaeT BblpaXXeHHOe aHT1bOaKTepuanbHoe feiCcTBrE Ha MHOTMe
2020 [74] naToreHbl U peyTepuH, CNOCOOHbIV BbI3BAaTb OKUC/TUTESIbHbIN

CTpecc y naTtoreHoB 1 3¢PpeKTUBHO NpefynpexaaTb pa3BuTre
BOCNanuTenbHon peakuum / Produces acetic acid, which lowers pH in
vivo and has a pronounced antibacterial effect on many pathogens
and reuterin, which can cause oxidative stress in pathogens and
effectively prevent the development of an inflammatory response

Hosukosa B.I.,
2023 [371/
Novikova V.P,,
2023 [371/

L. reuteri DSM 17938

B rpynne geten, nonyuasLwuux L. reuteri, 3Ha4MMO CHU>KaNCA ypoBeHb
Bacillus megaterium, Bacteroides fragilis n Prevotella ruminicola.
CHuKeHe ypoBHA 30HynMHa / In the group of children receiving

L. reuteri, the level of Bacillus megaterium, Bacteroides fragilis and Pre-
votella ruminicola decreased significantly. Decreased zonulin levels

Table 4. Results of placebo-controlled and comparative studies of treatment of colic with L. reuteri probiotics

Tabnuua 4. Pe3synbraTbl MNaue6OKOHTPONMPYEMbIX U CPaBHUTENbHbIX WCCIeNOBaHWIA JieYeHUs KoUK
npo6uoTnkamu L. reuteri

AsTop / Author

LItamm / Strain

| SdbodekTbl / Effects

JleueHue s¢ppekmusHo / Treatment is effective

Savino F,, 2007 [76]

L. reuteri ATCC 55730

CHKeHVe 6eCroKoCTBa U NPOJOMKUTENBHOCTY KpUKa /
Reduced anxiety and cry duration

Szajewska H. et al.,
2013 [77]

L. reuteri DSM 17938

CHKeHne 6eCnoKONCTBa U MPOAOIKUTENBHOCTY KPUKA
B cpaBHeHuK ¢ nnaue6o / Reduction in anxiety and cry duration
compared to placebo
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Ending of the table 4 / OkoH4aHue mab6. 4

AsTop / Author

LLItamm / Strain

dddekTbl / Effects

ChauK.etal., 2015
[78]

L. reuteri DSM 17938

CHW>KeHne 6eCrnoKoNCTBa U NPOJONIXKNUTENIbHOCTY KprKa /
Reduced anxiety and cry duration

Mi G.L. et al.,, 2015
[79]

L. reuteri DSM 17938

CHW>KeHne 6eCrnoKoNCTBa U NPOJOIXKUTENIbHOCTY KprKa /
Reduced anxiety and cry duration

Tatari M. et al., 2017
[80]

L. reuteri DSM 17938

CHW>KeHne 6eCcrnoKoNCTBa U NPOAOIIXKNTENIbHOCTM KprKa /
Reduced anxiety and cry duration

DrylR., 2018 [81]

L. reuteri DSM 17938

MonoXnTenbHbIN NeuyebHbI 1 NPOPUNAKTUYECKIN 3ddeKT
WCKJTIOUUTENBHO Y AeTel Ha TPYAHOM BCKapMauBaHum (21—

28 pHen) / Positive therapeutic and preventive effect exclusively
in breastfed children (21-28 days)

Novikova V.P,, 2023
[37]1/ HoBukosa B.I1.,
2023 [37]

L. reuteri DSM 17938

MonoXnTenbHbIN NeuyebHbI 1 NPodUnakTMyecknin 3¢pdeKT B BUaE
CHMKEHUA Nnavya MmeHee 1 yaca K 10-My AHIO neyeHunn y aeten,
He3aBUCKMO OT BuJa BCKapmnusaHus / Positive therapeutic and
preventive effect in the form of reduced crying for less than 1 hour
by the 10th day of treatment in children, regardless of the type of
feeding

JleueHue HeaghpekmusHo / Treatment is ineffective

SungV.etal., 2014 [82]

L. reuteri DSM 17938

HeT pasnunuuni c rpynnoii nnaue6o / No difference with placebo group

Fatheree N.Y. et al.,
2017 [83]

L. reuteri DSM 17938

MpW NCKYCCTBEHHOM BCKapMIMBaHWM He 6blfo MoyYeHo
nonoxuTenbHoro pesynbstata / No positive results were obtained
with artificial feeding

Dryl R., 2018 [81]

L. reuteri DSM 17938

Mpwy NCKYCCTBEHHOM BCKapMIIMBaHMM He Bblf1o NoslyyeHo
nonoxwuresibHoro pesynsrtata / No positive results were obtained with
artificial feeding

Table 5. Results of placebo-controlled studies of the treatment of colic with different single-strain probiotics

Ta6nmua 5. Pe3yanaTb| I'IHaLI,EGOKOHTpOHVIpyeMbIX nccnefoBaHUN NleyeHusa KonuK pa3HbiMA MOHOLWWTaM-
MoOBbIMN npOﬁI/IOTI/IKaMI/I

AsTop / Author

LWtamm / Strain

KnuHnyeckun sd ekt /
Clinical effect

MaToreHeTUYECKUIN MeXaHn3m /
Pathogenetic mechanism

Savino F. et al., 2020
[45]

Lactobacillus rhamnosus
GG (ATCC 53103)

3HaunTenbHoe
CHVXeHwue nnava / Signif-
icant reduction in crying

Habntoganock 3HaunTenbHoe
yBe/yeHvie obLLero KonmuecTsa
6GaKTepuin B 0bpasLax

kana (Lactobacillus spp.)
3HAUUTENIbHOE CHIPKEHME YPOBHSA
KanbnpoTeKTrHa / There was a
significant increase in total bacte-
rial counts in stool samples (Lac-
tobacillus spp.) and a significant
decrease in calprotectin levels

Xinias |. et al., 2017 [84]

Bifidobacterium animalis
subsp. lactis, BB-12

3HaunTenbHoe
CHUXKeHVe BpeMeH!
nnava, noBblLeHne
KauyecTBa XWU3HW ceMbu /
Significant reduction in
crying time, improved
family quality of life

He n3yuanca / Not studied

Nocerino R. et al.,
2020 [85]

Bifidobacterium animalis
subsp. lactis, BB-12

3HauuTenbHoe
CHUXKEHVEe BpeMeHM
nnava / Significant re-
duction in crying time

[locToBepHOe yBenmueHve
HBD-2, LL-37, sIgA n 6yTrpata 1
CHUKeHMe KanbnpoTteKkTuHa / Sig-
nificant increase in HBD-2, LL-37,
slgA and butyrate and decrease in
calprotectin

LECTURES
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AsTtop / Author

LUtamm / Strain

KnuHunueckmnin appekT /
Clinical effect

MaToreHeTMYeCKUN MexaHnsm /
Pathogenetic mechanism

Chen K. et al., 2021 [86]

Bifidobacterium animalis
subsp. lactis, BB-12

3HaunTenbHoe
CHUXKEHUe BpeMeHH
nnayva / Significant re-
duction in crying time

YBenunueHue slgA, bytupara

B KOHLIe 21-gHEeBHOro
BMELLATENbCTBA, yBENnYeHne
KanbnpoTeKTnHa
B-nedeH3nHa-2 1 KaTenuuuanHa
/Increase in slgA, butyrate at
the end of the 21-day interven-
tion, increase in calprotectin
B-defensin-2 and cathelicidin

2020 [87]

Suanes-Cabello S.,

B. breve CECT7263

Bonbluan appeKTUBHOCTL
B COKpaALLEHN
€Xe[JHEBHOTO BPeMeHU
nnavay aeten Ha rpyaHoMm
1 VICKYCCTBEHHOM
BCKapM/IMBaHUI, YeM

B KOHTpone / Greater
effectiveness in reduc-
ing daily crying time in
breastfed and bottle-fed
children than in controls

NHrubmnposaHme pocta
Enterobacteriaceae spp.,
npoTMBOBOCNaNUTENIbHOE
nencteue / Inhibition of the
growth of Enterobacteriaceae
spp., anti-inflammatory effect

Table 6. Results of placebo-controlled and comparative studies of the treatment of colic with different multi-

strain probiotics

Ta6nuua 6. PesynbTaTbl N1aLe60KOHTPONNPYEMBIX U CPaBHUTESIbHbIX UCCNIeA0BaHUIA IeYeHNA KONUK pa3HbIMU
MYNbTULUITAaMMOBbIMU NPO6MOTKaMM

etal, 2018 [89]

L. reuteri 12246 + dpyKTO-
onurocaxapug n ButamuH Dy

ABTOpbI / CocTaB NpobroTHNKOB / - .
Authors Composition of probiotics KnuHnueckas adpdektusHocTs / Clinical effectiveness
Gerasimov L. rhamnosus 19070-2 + 3HaunTenbHasA pasHuULA B CpefHEeM BpeMeHN Niada Mexay

NPOGVOTUKOM 1 KOHTponbHOW rpynnoit / Significant difference in
mean crying time between probiotic and control group

Baldassarre
et al.,, 2018 [90]

L. paracasei DSM 24733,

L. plantarum DSM 24730,

L. acidophilus DSM 24735

L. delbrueckii subsp. bulgaricus DSM
24734),

B. longum DSM 24736,

B. breve DSM 24732

B. infantis DSM 24737)

Streptococcus thermophilus DSM 24731

CTaTMCTNYECKM 3HAUMMOE CHIMXKEHMEe KONnMYeCcTBa MWHYT Nnjiavya B

L€Hb.

He3sHauuTenbHan pasHuLa B 06LLeM KoNM4ecTBe MPO6NOTUYECKIX
6akTepuin, nakTobaumnn n budmaodbakTepuin boina obHapykeHa
MexAy rpynnamu BMellaTenbcTaa v nnawe6o /

A non-significant difference in the total counts of probiotic bacteria,
lactobacilli and bifidobacteria was found between the intervention

and placebo groups

Chenetal.,, Bifidobacterium longum CECT7894 + | 3HaunTenbHOE COKpaLLEeHVie BPEMEHM Mada B rpynre BMeLLaTeNbCcTBa

2021 [86] Pediococcus pentosaceus CECT8330 | v ynyulueHue KOHccTeHUMK cTyna / Significant reduction in crying
time in the intervention group and improvement in stool consistency

Asto E.etal., B. longum KABP042 + YMeHbLUeHe TAXKeCTN CUMNTOMOB Y MNaAeHLEB, CTPagaloLLmX

2022 [91] P. pentosaceus KABP041 KONMMKaMu 1/vnu 3arnopom Ha rpyAHOM U NCKYCCTBEHHOM
BCKapmnvBaHuu / Reducing the severity of symptoms in breastfed
and formula-fed infants with colic and/or constipation

Novikova V. P. Lactobacillus casei PXN 37, Lac- KynunpoBaHune Konvk K 6-My AHIO, UTO paHblLLe, YeM Npu

2023 [371/ tobacillus rhamnosus PXN 54, ncnonb3oBaHuu L. reuteri DSM 17938 (10-14 A€Hb) U CUMMTOMATUYECKOM

HosukoBa B.I., | Streptococcus thermophilus PXN Tepanuu (12-1 geHb). YBenuueHve ypoBHs dekanbHOro 30HyNMHa Ha

2023 [37]/ 66, Lactobacillus acidophilus 44%, uto bonblUe, YeM NpwY Ucnonb3oBaHuu L. reuteri DSM 17938 (40%)

PXN 35, Bifidobacterium breve
PXN 25, Bifido bacterium infantis
PXN 27, Bifidobacterium long-
um PXN 30; n npebrotuk: ®OC
(ppyKTOONUrocaxapupbl)

1 cMMToMaTYecko Tepanuu (10%). YBennueHme KonmyecTsa Takmx
JOOMVIHVPYIOLLMX NPEeACTaBUTENel MUKPOOKOTbI, KaK 3ybakTepuu

n nponnoHobakTepun / Relief of colic by day 6, which is earlier than
when using L. reuteri DSM 17938 (day 10) and symptomatic therapy
(day 12). Increase in fecal zonulin levels by 44%, which is greater than
with the use of L. reuteri DSM 17938 (40%) and symptomatic therapy
(10%). An increase in the number of such dominant representatives
of the microbiota as eubacteria and propionobacteria
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Het/No
¢ .

HactopaxusatoLume 3Haku? /

PBota / Vomit.

» [unapes/sanop / Diarrhea/

HacTopaxwusaroLne 3Hakn? / Warning signs?

 Bbirn6anue cnuHel (cungpom Cangudepa) /
Arched back (Sandifer syndrome).

Warning signs? « JKenygo4Ho-KILLIEYHOE KPOBOTEYeHe / KoHcynbTauus
* Hactble cpbirvBanua / Frequent Gastrointestinal bleeding. >/ 12/ Yes cneumanucra /
regurgitation. « OcTaHoBKa Npu6aBKM Macchl Tena / Consultation
* PecnupatopHble CuHAPOMbI / Stopping weight gain. specialist
Respiratory symptoms. . - BapyTue xusota/meTeopuam /
« Artonuyecknit gepmarut / Atopic Bloating/flatulence.
dermatitis. « [lpu3Hakm fpyroii opraHM4ecKoi natonorum /

Signs of other organic pathology

constipation.
« (CemeitHbIl anneproaHamHes /

Family allergy history.
+ CoMISS>12

\ 4

Het / No

HacTtopaxwuBatoLime 3Haku? /
Warning signs?

\4

v

[a/Yes

v

» becnokoiictBo poauTenei /
Parents' concerns.

- [lenpeccus y pogutenen /
Depression in parents.

« (OTCyTCTBME B3aNMOCBA3N

When breastfeeding, follow a diet without cow's milk.

« [pu KOPMNEHUM FPYabI0 COONIOATL ANETY 663 KOPOBbLEro MOJoKa /

 Cmecw Ha ocHoBe rny6okoro rugponnsa / Mixtures based on deep

matb—pauta / Lack of mother—
child relationship.
« JKecTokoe obpatleHue

hydrolysis ¢ pebeHkom / Child abuse
¢ KoHcynbTaums ¢ ¢
g | cneunanucra/
? ? > >
VYnyywenue? / Improvement? Het/No Consultation —>| [a/Yes | Het /No
v specialist v
Na/Yes « [ogaepxuBatoLasn
Tepanvs / Maintenance Noanepaxka, paccMoTpeTh

therapy.
« Habniogatb 3a
Te4yeHnem annepruu /

Ha3HayeHue NpobuoTrKa
L. reuteri / Support,
consider prescribing a

Monitor the course of frc;gi,(;gf/
allergies . )
Fig. 1.  Algorithm for diagnosing and treating colic (Vandenplas Y., 2016)
Puc. 1. Anroputm gmuarHoctvku u nevenns konuk (Vandenplas Y., 2016)

that the fetus hear in the womb hence it has a
positive effect on the duration of crying and sleep
in infants. However, there are limited studies that
compare different treatments [37, 93].

Currently, the algorithm for diagnosis and
treatment of colic proposed by ESPHAN (The
European Society for Paediatric Gastroenterology
Hepatology and Nutrition) experts in 2016 is gen-
erally accepted (Figure 1) [94].

Thus, infantile colic is a transient functional
condition in children of the first 4-5 months of
life that resolves on its own. However, it should
always be remembered that serious patholog-
ic conditions (gastrointestinal manifestations of
food allergy, metabolic disorders, infectious pro-
cesses, etc.) may hide under the mask of infan-
tile colic, which requires differential diagnosis.
Correction of IC symptoms is primarily based on
psychological support of a family. With regard to
breast-fed infants, breastfeeding support is man-

datory, as well as the use of probiotics with prov-
en anti-colic properties (Lactobacillus reuteri DSM
17938). Mothers are recommened to correct diet
if food intolerance is suspected. In case an infant
under 3 months old suffers from infantile colic,
when breastfeeding is not feasible, it is preferable
to use partially hydrolyzed whey formula with re-
duced lactose content and enriched with prebiot-
ics. Additional, well-organized studies comparing
different therapeutic strategies for colic are need-
ed to develop optimal therapeutic approaches.
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AONOJIHUTEJIbBHAA UHOOPMALINA

Bknapg aBTopoB. Bce aBTOpbl BHeCnn cylue-
CTBEHHbIV BKNaj B pa3paboTKy KOHLenuuu, npo-
BeeHNe WCC/Ie[OBaHUA 1 MOATOTOBKY CTaTby,
npounun 1 opobpunn GrHaNbHY Bepcuio nepeq
nyénukaymen.

KoH}nuKT nHtepecoB. ABTOPbI AEKTapUpyIoT
OTCYTCTBUE ABHbIX Y MOTEHLUUANbHbIX KOHPNINKTOB
NHTEepPecoB, CBA3aHHbIX C NybnuKauuen HacToA-
Lien ctaTbu.

UcTtouHuk ¢puHaHcmpoBaHMA. ABTOpbI 3asB-
NAT 06 OTCYTCTBMY BHELWHEro GrHAHCMPOBaHMSA
npv NpPoBeAeHNN NccnefoBaHUs.
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Abstract. The article reviews the literature from 2013 to 2023, confirming changes in the composition of breast
milk in obese women. It has been proven that in the breast milk of obese women, the content of lipids and the
ratio of their fractions are changed, there are features in the composition of carbohydrate components (lactose
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INTRODUCTION

Breast milk (BM) is a physiological source of nu-
trients for a child in the first year of life. The com-
position of the BM is unique and optimally adap-
ted to meet almost all the needs of an actively
growing organism up to 6 months. Breastfeeding
(BF) is associated with lower mortality in infants
than formula feeding. The UN and UNICEF argue
that up to 10 million under-five deaths worldwide
can be prevented every year by exclusive breastfe-
eding during the first six months of life [1]. The BM
is a source of commencial bacteria that prevent
the addition of pathogenic flora and contribute to
the colonization of the intestine by useful micro-
organisms. The World Health Organization (WHO)
recommends only BF for the first six months and
as supplementary feeding until age 2.

The function of the BM is not limited to energy,
and there is evidence of its immune, protective,
epigenetic, and metabolic regulatory actions. The
scientific evidence shows that the BM is an evo-
lutionary factor for the optimal development of
not only a healthy but also a sick child because
the composition of the BM is capable of dynamic
change, adapting to the needs of the child in a
given situation.

The epigenetic effects of the BM are now high-
ly relevant for study. It is becoming apparent that
maternal nutrition and lifestyles can have a direct
life-long impact on the child; it's called health pro-
gramming. It is known that the BF is known to re-
duce the risk of many non-communicable patho-
logies, including obesity [2]. This is very important
given the adverse epidemiological situation of
the disease.

The global prevalence of obesity nearly tri-
pled between 1975 and 2016. In 2014, the num-
ber of overweight and obese pregnant women
was 38.9 million and 14.6 million, respectively,
worldwide [3]. The prevalence of overweight and
obesity among children and adolescents in-
creased from 4% in 1975 to 18% in 2016 [4]. WHO
estimates that more than 1.9 billion adults aged
18 years and over are overweight, of whom more
than 650 million are obese. If current trends con-
tinue, the majority of the adult global popula-
tion will be overweight or obese by 2030 [5]. It
has been proven that BF prevents rapid weight
gain in the neonatal period and reduces the pro-
pensity to develop obesity in adults, as opposed
to formula feeding [6]. The usefulness of the BM
may vary depending on its composition [7, 8]. The
pathological conditions in the mother may influ-
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ence the composition of the BM, but not much re-
search has been published on this topic. There is
proof that a mother's obesity prior to becoming
pregnant increases the child's chance of obesity
by three times [9]. Studies on animals have shown
that ingesting a lot of fat during breastfeeding
has an impact on the offspring's long-term obesi-
ty [10, 11]. An interesting question is the impact of
maternal obesity on the calorie content and com-
position of the BM. The objective of this work is to
review the current literature on the subject.

GENERAL INFORMATION ON THE COMPOSITION
OF BREAST MILK

The human BM is a complex biological fluid
containing a large number of components: ma-
cronutrients, hormones, biologically active mo-
lecules, stem cells, and microbial communities.
Each of them is potentially responsible for a spe-
cific and synergistic impact on child health and
the growth and development of organs and sys-
tems [12]. Lactose is the main carbohydrate in
the human BM. Also, BM oligosaccharides (BMO)
are important components of the BM. There are
three main categories of BMOs: fucosilized neu-
tral BMOs (35-50%), unfucosilized neutral BMOs
(42-55%), and sialized acidic BMOs (12-14%). The
primary source of energy is lipids, which are found
in milk as an emulsion.

Triacylglycerides make up approximately 98%
of the lipid fraction; 2% are phospholipids, mono-
acylglycerides, diacylglycerides, and free fatty
acids. The human BM contains more than 400 dif-
ferent proteins, which can be divided into three
main groups: casein, whey, and mucin proteins.
The age of the child has a gradual effect on the
protein ratio, which varies. Breast milk also con-
tains non-protein nitrogen, which is up to 25% of
the total nitrogen present in milk. In addition, the
human BM contains the trace elements that the
infant needs, except for vitamins Kand D [13].

IMPACT OF MATHER'S OBESITY ON THE
COMPONENTS OF MUTHER’S MILK

Summarizes the literature on the qualities of
the component composition and calorie con-
tent of breast milk produced by obese moms in
table 1.

Features of macronutrient content. The re-
lationship between female obesity and changes
in the composition and calorie content of the BM
has been studied by many researchers. G.E. Leghi
et al. did a large meta-analysis of the macronu-
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trients found in the BM of normal-weight (NW)
and overweight or obese women (OV/OW). They
looked at colostrum, transitional milk, and mature
milk. There was no difference in the concentration
of fat in colostrum between OV/OW and NW. Also,
in transient milk, the fat concentration was lower
in OV/OW compared to NW. In mature milk, the
fat concentration was higher in OV/OW than in
NW. There was no discernible change in the pro-
tein concentration of the colostrum, transition, or
mature BM between OV/OW and NW. The lactose
concentration in colostrum was higher in OV/OW
and NW. Nonetheless, there was no discernible
variation in the lactose concentration between
the transitional and mature BM samples [14]. The
meta-analysis by A.l. Daniel et al. showed a po-
sitive relationship between the maternal body
mass index (BMI) and the fat content of the BM.
There is no discernible correlation between the
mother's BMI and the amount of protein, lactose,
or energy in milk [15]. Research findings about
the lipid profile of the BM show that the milk of
obese mothers has a higher ratio of w-6 fatty ac-
ids (w-6/w-3 PUFA), a decrease in monounsatura-
ted fatty acids (MUFA) and w-3 in polyunsaturated
fatty acids (PUFA), and an increase in saturated
fatty acids (SFA) [16]. Based on a systematic re-
view of most studies, it was found that moms who
were overweight had higher levels of w-6 PUFA
and lower levels of w-3 PUFA in their breast milk
than eutrophic women [17, 18]. In the study by
L. Ellsworth and others, there was no significant re-
lationship between the ratio of w-3 and w-6 long-
chain polyunsaturated fatty acids (LC-PUFA) in
milk and the weight of the mother. But the con-
tent of palmitic, digomo-gamma-linolenic, and
adrenal acids in milk was statistically significantly
higher. The content of oleic and conjugated lin-
oleic acids is lower in the OV/OW group. The same
study did not reveal a significant difference in ma-
cronutrient content between groups of mothers
[19]. PGE2 and LTE4 levels are not significantly dif-
ferent in groups NW and OV/OW [20]. Compared
to women with NW, colostrum with OV/OW had
higher levels of fat, glucose, and slgA content, as
well as more calories. There was no difference in
the amounts of complement components C3 and
C4, 1gG, and IgM. [21]. The study by J.L. Saben
et al. found that the BMI of nursing mothers was
negatively correlated with the concentration of
N-Neoserum radioactivity, disialyllacto-N-hexa-
ose, fucosyllacto-N-hexaose, and total acid BMOs
and positively correlated with the lacto-N-Neo-
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tetrazoma, 3-fucosylactose, 3-Sialillactose, and
6-Sialillactose concentrations [22].

Features of the content of biologically ac-
tive compounds. Information on the hormone
concentration in the body's BM, OV/OW, and NW
varies. T.T. Guler and colleagues claim. In the BM
group OV/OW, the grelin level before feeding was
significantly higher than that of NW. In the BM
group NW, after feeding, adiponectin levels were
higher than those of OV/OW. There was no signi-
ficant difference between the leptin and IGF-1 le-
vels between the two groups [23].

In another study, the concentration of lep-
tine in foremilk was correlated with the mother’s
BMI at 7 days and 3 months after delivery. Within
three months of birth, there was a positive cor-
relation between the mother's BMI and the BM's
insulin. Grelin and BM resistine were not correla-
ted with the mother’s BMI [24]. According to the
A. de Luca study, leptine content in OV/OW milk
was higher than in NW milk, but macronutrient
concentrations were the same [25]. There was no
association found between BMI and adiponectin
in the study by D. Chan et al., although there was
a positive correlation between the mother's BMI
and insulin and leptin [26]. Bioactive substances
make up the BM, stem cells, and antibodies —
particularly secretory immunoglobulins (sIlgA and
slgG), including microRNAs — have drawn in-
creasing attention in recent years. MicroRNA is a
small, non-coding RNA molecule with a length of
18-25 nucleotides involved in transcription and
posttranscriptional regulation of gene expression
via RNA interference. The BM is one of the most
miRNA-rich biological fluids, identifying about
1,400 species of miRNA. The study by K.B. Shah
et al. found that the amount of miR-148a and miR-
30b in the BM of women with OV/OW was 30% and
42% less than that of the NW group, respectively
[27]. The following data on variations in leukocyte
subsets in colostrum are intriguing for further re-
search: In comparison to the control group, OV/
OW has dramatically decreased the B-lymphocyte
proportion in colostrum, and CD16 + blood mono-
cytes have enhanced CD16 expression [28]. The
concentration of lactoferrin in colostrum mothers
with BMIs>30 kg/m? is noticeably higher than
in mothers with normal BMIs [29]. There is proof
that other non-specific protective variables have
changed. It is known that a baby who is exclu-
sively breastfed for the first year of their life may
obtain up to 20% of the required daily allowance
of vitamin D from the BM [30]. The way that the
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Table 1. Features of the component composition and calorie content of breast milk in obese mothers (summary data)

Tabnuua 1. Oco6eHHOCTV KOMMOHEHTHOIO COCTaBa U KanopuiHOCTA FPYAHOro MoJoka y MaTepe, cTpagaloLmnx
OXMpeHnem (cBogHble faHHbIe)

AsTop, roa /
Author, year

Tun nccnepo-
BaHuA / Type

Monynauywa /
Sample
characteristic

Nccnepyemble
nokasatenu / Nu-
tritional content

analyzed

Pesynbtatbl / Results

2013 [34]

Makeld et al., | Kpocc-
ceKLMOoHHoe /
Cross-sectional

100 »KeHLwuH, 49
HB, 51 OXK /100
women 49 NW,

51 0B

YpoBeHb 1 cocTaB
KUPHBIX KACNOT /
Fatty acid levels
and composition

B monoke xeHwuH ¢ IB/OX cogepxanocb
3HauuTenbHO 6onblue HXK 1 meHbLie w-3
[MTHKK no cpaBHEHMIO C MONOKOM »KeHLNH

C HopManbHol maccor Tena. CooTHoLWeHne
MHXK 1 HXKK 6b1n0 HUKe, @ COOTHOLLEHKe
w-6/w-3 Bbiwe 'y NB/OX /

Overweight women had significantly more
saturated fatty acids and lower omega 3 when
compared to normal weight mothers. The propor-
tion of unsaturated and saturated fatty acids was
significantly lower, and the proportion of omega 6
to omega 3 was higher in overweight women

meTabonutos 'M
/ Concentrations
of 115 known and
240 previously
unknown BM
metabolites

Fujimori KoropTtHoe / 68 XKeHLwuH, 25 O6LwWmin ypoBeHb B MmonosumBe xeHwwH ¢ VIB/OX 6bina nosbileHa
etal, 2015 A cohort study | HB,24 B, 19 OXK | nunungos, rioko3a, | KaNopUMHOCTb, CofepaHne XNPOB 1 FHOKO3bI.
[21] / 68 women 6enok / Total lipid | ConepxaHue 6enkoB He oTAMYanoch /
25 NW, 24 OW, levels, glucose Calories, fat and glucose content were in-
19 OB levels, creased in the colostrum of overweight and
protein levels obese women. Protein concentration was
similar between groups
Daniel et al., MeTtaaHanus / 66 nccnegoBaHui, | KanopuimHoOCTb, Mimenacb ycTonymBasa NonoxKmTtenbHasA CBA3b
2021 [15] Meta-analysis | 4764 xeHLyHbl/ | copepxaHue mexay VIMT maTepn n cofiep>kaHnem »Kupa
66 studies 4764 nmnnpos, 6enkos / | B rpyAHOM Mosioke. He 6b110 06Hapy»keHo
women Calories, lipid accouymaunii mexgy UMT matepu 1 o6wmm
content, protein cofepxaHvem 6enKa nnv sSHeprum B rpygHoOM
content mornoke /
There was a consistent positive association
between maternal BMI and breast milk fat
content: No associations were found between
maternal BMI and total protein or energy con-
tent of breast milk
Saben et al., KoroptHoe /A | 172 XeHLWuHbI / KoHueHTpauua CopepxaHue 111 meTabonmToB 6bINO
2020 [39] cohort study 172 women 115 n3BeCTHbIX cBA3aHo ¢ MMT matepu. Monoko matepei,
n 240 paHee CTpagaLWwmnx oxxmpeHnem, b0 oboralieHo
Hen3BeCTHbIX MOHOCaxapuaaMu U caxapHbiMy CIPTaMU.

YacTb MeTabonnTOB, Pa3iMyaloLLNXcsa B
3aBMICMMOCTM OT Macchl Tena matepw, 6biiu
npeankTopamm 6onee BbICOKON CTENEHN
HaKOMNEHWA )KMPOBOW TKAHN Y MNIafeHLEB

B TEYEHMNE NEPBbIX WECTU MECALEB XNU3HN /
The content of 111 metabolites was related

to maternal BMI. The milk of obese mothers
was enriched in monosaccharides and sugar
alcohols. Some of the metabolites differing ac-
cording to maternal weight were predictors of
a higher degree of adipose tissue accumulation
in infants during the first 6 months of life
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Ending of the table 1 / OkoH4aHue ma6bs. 1

AsTop, rog /
Author, year

Tun nccnepo-
BaHuA / Type
of study

Monynauwsa /
Sample
characteristic

Nccnepyemble
nokasartenu / Nu-
tritional content

Pesynbratbl / Results

caxapHble CnupThl,
AUMITKAPHUTYH 1
AMUHOKMCOTbI,
NnosnamuHbl,
MOHO- 11
onurocaxapugpl,
nunugbl / Nucleo-
tide derivatives,
5- methylthio-
adenosine, sugar
alcohols, acylcar-
nitine and amino
acids, polyamines,
mono- and oligo-
saccharides, lipids

analyzed
Leghi G. E. MeTaaHanus / 9 nccnepoBaHnii, | KoHueHTpauua He 6b1510 BbIAABNIEHO Pa3fiNynNii B KOHLEHTpaLun
et al., 2020 Meta-analysis 872 eHLWnHbI / NUNUOOB, Xunpos B Mono3use mexgy VIB/OX n HB.
[14] 9 studies 872 6eKoB, NTAaKTO3bl B nepexogHOM MOnoKe KOHUEeHTpauuma Xupa
women B MOJ103/BE, 6bina Hxe y IB/OX no cpaBHeHuto ¢ HB.
nepexoaHoM 1 B 3peniom Mmonoke KOHLEHTpauusa »upa 6bina
3penom M/ Con- | Bbiwe y MB/OX no cpaBHeHuio ¢ HB. Paznuunin
centration of B KOHLleHTpauuu 6enka B F'M mexgy MB/OX
lipids, proteins, 1 HB He 6b1n10 06Hapy*eHO B MOI03VBeE,
and lactose in nepexofHom v 3pesiom M.
colostrum, transi- | KoHueHTpauma nakTo3bl B Mono3use 6bina
tional and mature | Bbiwe y MB/OX no cpasHeHuio ¢ HB. He 6bino
BM 06Hapy>KeHO Pas3Nnunii B KOHLEHTpaLun
NAaKTO3bl B NEPEXOLHOM 1 3peSIOM MOJIOKe /
There were no differences in fat concentration
in the colostrum between overweight/obese
(OW/OB) and normal weight (NW) women. In
transitional milk, fat concentration was lower in
OW/OB compared to NW. In mature milk, the fat
concentration was higher in OW/OB compared
to NW. No differences in protein concentration in
breast milk (BM) between OW/OB and NW were
found in colostrum, transitional and mature BM.
The concentration of lactose in the colostrum
was higher in the OW/OB compared to the NW.
No differences were found in lactose concen-
tration in transitional and mature milk
BardanzelluF. | Metaananus/ | 15 nccnego- MponssogHble B monoke matepein ¢ IB/OX no cpaBHeHMI0 C
etal,, 2021 Meta-analysis BaHuUn / HYKNeoTnaos, MOJTOKOM eHLuH ¢ HB ypoBeHb MHXK 6bin
[33] 15 studies 5-meTuntmo- 3HaYMTESIbHO CHUXEH, OTMEYEHO MOoBbILLEeHNe
afleHO3MH, ypoBHA HXK n/unmn cHuxeHne yposHa MHMXK

nnn n3meHeHne cootHoweHna MHXK/HMXK

vnu MHXK/HXK. ConepkaHre meTabonnTos
YrneBoAHOro o6MeHa 6bisio MOBbILLEHO MO
pe3ynbratam 60/bLUNHCTBA UCCIIE[OBAHWIA.
O6Hapy>KeHO MOBbILIEHHOE COAepPXKaHNe
LLUVIKMMOBOW KMCOTbI, NENLNHA, N30NenUnHa,
BaJIMHa, FyTaMIHa, acnaparvHa, OpHUTKHA,
TMpo3mHa, AM®, ageHnHa, MOYeBO KACSOTbI,
caxapHbix cnupToB. O6HapPYKeHO CHMKeHVe
YPOBHA KMHYpeHOoBOW KncnoTbl, LAMO®, obuiero
YPOBHA NOIMAaMVHOB, CNepMUANHA, yTpecrHa /
w-3 PUFAs were significantly reduced in the milk
of mothers with OW/OB compared to NW, there
was an increase in SFAs and/or a decrease in
MUFAs or a change in the ratio of MUFAs/SFAs
or PUFAs/SFAs. The content of carbohydrate
metabolites was elevated in most studies. Shi-
kimic acid, leucine, isoleucine, valine, glutamine,
asparagine, ornithine, tyrosine, AMP, adenine,
uric acid, and sugar alcohols were elevated. A
decrease in kynurenic acid, cAMP, total polyami-
nes, spermidine, putrescine was found
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vitamin D concentration of women with BM obe-
sity varies is not well studied. However, research
indicates that mothers with NW had higher serum
concentrations of 25(0OH)D than obese women do.
In babies born to mothers with OV/OW, the serum
concentration of 25(0H)D was reliably lower than
in infants with NW [31].

Metaboloma Features. Metabolomics is re-
garded by many as the most promising technique
for examining variations in the composition of
BM in women with different diseases, including
obesity. There are several expert groups working
on this right now. Metabolom is a complete set
of low molecular metabolites — metabolites,
hormones, and other signaling molecules —
and secondary metabolites. As per the research
conducted by E. Isganaitis and colleagues, The
breast milk of the OV/OW and NW groups dif-
fered in terms of metabolite content one month
after delivery; 3 out of 10 metabolites were hu-
man milk oligosaccharides and 4 out of 10 were
nucleotide derivatives. There was a positive
correlation found between the BMI of the mo-
ther and the accumulation of fat in the infants.
A composition study of 20 milk metabolites had
different contents six months after delivery. At
1 and 6 months, the mother's BMI was favorably
correlated with the 1.5-anhydrocytol content of
human milk, which had not before been repor-
ted in milk [32].

F. Bardanzellu and co-author conducted one
of the largest studies on the metabolomics of BM
[33] by conducting a meta-analysis of numerous
publications and considering the characteristics
of the composition of BM in overweight or obese
women. In general, a significant increase in the
ratio of w-6/w-3 was observed in the colostrum,
transition, and mature milk of mothers with OV/
OW. In all but one of the studies included in the
analysis, the level of w-3 PUFA was significantly
reduced in the group of mothers with OV/OW. A
few studies [34-37] also reported changes in the
ratios of MUFA/SFA or PUFA/SFA, as well as a rise
or decrease in the level of SFA. In most studies,
women with OV/OW have been promoted based
on the content of carbohydrate metabolites such
as mannose, d-xylose (in the form of its main deri-
vative, xyloloctone), ribose (the essential compo-
nent of DNA, RNA, acetyl coenzyme A, and ATP),
lycose, glucose-6-phosphate, and 1,5-angydruci-
tol (1,5-AGH) in the BM.

It is also intriguing that the BM women with
OV/OW had elevated shikimic acid. In a study in
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vitro [38], shikimic acid was discovered to dimi-
nish lipid buildup in hepatocellular carcinoma
cells and adipocytes. This metabolite displayed
anti-inflammatory and antioxidant characteris-
tics in animal models. In the examination of ami-
no acid composition in the BM, numerous amino
acids (leucine, isoleucine, valine, glutamine, aspa-
ragine, ornithine, and tyrosine) were shown to be
different in the NW and OV/OW groups [32, 39].
In the study by A. de Luca et al., there is evidence
that the mature milk of obese women includes
20% more branched-chain amino acids and 30%
more tyrosine than that of eutrophic women [40].
Notably, increasing branched-chain amino acids
can change insulin production and insulin sensiti-
vity, which can lead to obesity in children and ado-
lescents [41]. 6 months after delivery, the amount
of kynurenic acid is lowered by around 30% in
the group of mothers with OV/OW [32]. This acid
is generated as a result of tryptophan catabolism,
and tryptophan-kynurenine metabolic pathway
disruption is considered to promote obesity [42].
Among the purine derivatives in the BM of women
with OV/OW at the 15 month of breastfeeding, a
rise in adenosine monophosphate and its cata-
bolite adenine and a decrease in cyclic adenosine
monophosphate [32] were found. Saben etal.
identified an increase in uric acid in breast-milk
women with obesity at 6 months of breastfeeding
[39]. Increased purine exchange can promote
weight gain long after birth. At the same time, it
enhances glucose tolerance and insulin sensitivi-
ty during obesity, as well as lowers cardiovascular
risk [33]. Polyamines of putressin and spermidine
(and total polyamine levels) have been reduced
in the BM of women with OV/OW, according to
the study by Ali et al. [43]. Some research on
mouse obesity models [44, 45] demonstrates that
higher levels of polyamines in white adipose tis-
sue, liver, and skeletal muscles boost energy con-
sumption, resisting obesity. They are essential in
the early stages of adipocyte differentiation in
adipocyte tissue because they alter the expres-
sion levels of transcription factors involved in the
regulation of adipogenesis at the preadipocyte
level [46]. These findings suggest that the long-
term effects of the BM's decreased polyamine lev-
els may include adverse effects on body weight
gain. The amount of erythrol, arabitol, rabitol,
and glycerine sugar alcohols in the BM of moms
with OV/OW has increased. Hootman et al. [47]
consider erythrol to be one of the possible indi-
cators of obesity. There is one case-control study
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that demonstrates a connection between mater-
nal obesity and elevated arabitol in infants [48].

CONCLUSION

The changed composition of the BM may be
a factor potentially affecting a child born to a
mother with obesity. 48 research that assessed
the distinctions in breast milk between women
who are overweight or obese and those who
are of normal weight, either directly or indirect-
ly, were analyzed. There are differences in the
macronutrient content, micronutrients, meta-
bolites, and biologically active substances in the
breast milk of obese women. These data serve
as the foundation for further thorough research
because single experimental investigations have
not yet provided a good understanding of the
mechanisms behind the consequences of these
alterations on children's health. A thorough exa-
mination of the metabolic traits of children born
to obese mothers is necessary to determine the
causal linkages between alterations in the com-
position of breast milk and the corresponding ad-
vantages or risks. Investigating how obese moms'
diets and lifestyle changes affect the makeup of
their breast milk could be one pathway for future
research.
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OOMNMONIHUTENbHAA UHOOPMALNA

Bknapg aBTopoB. Bce aBTOpbl BHeCnn cylue-
CTBEHHbIV BKNaj B pa3paboTKy KOHLenuuu, npo-
BeleHNe WCC/IefoBaHUA 1 MOATOTOBKY CTaTbW,
npounu 1 opobpunu GrHanbHy Bepcuio nepeq
nyénukayuen.

KoH}nuKT nHtepecoB. ABTOPbI AEKTapupyoT
OTCYTCTBUE ABHbIX Y MOTEHLUNANbHbIX KOHPINKTOB
NHTEePeCcoB, CBA3aHHbIX C NybnuKauunen HacToA-
Lien ctaTbu.

UcTtouHuk ¢punHaHcmpoBaHMA. ABTOpPbI 3aB-
NAT 06 OTCYTCTBMY BHELHero GrHaHCMPOBaHMWsA
npw NpPoBeAeHNN NccnefoBaHUA.
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Abstract. At present, sufficient data and information have been accumulated on changes in claudins levels in
various gastroenterological diseases. However, the issue of claudins content in intestinal pathologies remains
poorly studied. Currently, post-giardiasis inflammatory bowel disease (IBS) is being actively studied. According
to Federal Service for Surveillance on Consumer Rights Protection and Human Wellbeing (Rospotrebnadzor) in
the Russian Federation, giardiasis ranks second after enterobiosis. Every year, up to 70-75% of children under the
age of 17 fall ill with it. In addition, there is evidence that 5 to 10% of children diagnosed with IBS were previously
infected Lamblia intestinalis. Giardiasis attacks the intestinal barrier and promotes the degradation of tight
junction proteins such as Zo-1, claudin-1 and claudin-4. Claudins levels were decreased due to damage to the
intestinal barrier. The role of excess claudins in IBD remains controversial. The studies examine the positive and
negative effects of claudine-isoform levels on the human body depending on conditions. In addition to diseases,
the level of claudins also depends on the content of cytokines.
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Pe3stome. Ha cerogHsWHNIA eHb HAKOMIEHO AOCTAaTOYHO CBEAEHMI U MHPOPMALMM 06 N3MEHEHUSAX YPOBHSA Kila-
YAVHOB MpPK PasfiyHbIX racTPO3HTEPONOrmyecknx 3aboneBaHnax. OfgHaKo JO CMX MOP OCTAeTCA Maslou3yyeH-
HbIM BOMPOC COAepkaHnA KNayguHOB MpY KULLEYHbIX NaTtonoruax. B HacToAwee BpemA BedeTca akTMBHOE 13-
yuyeHMe NocTAMOIMO3HOrO CUHAPOMa pasfpaeHHoro KuwedHuka (CPK). Mo pgaHHbIM PocnotpebHaa3opa, B
Poccuinckoin Oegepaunm nambao3 3aHUMaeT BTOPOe MeCTO nocsie 3HTepobrosa. ExxerogHo nm 3abonesatot Jo
70-75% peten B Bo3pacte go 17 net. Kpome TOro, MMelTcA AaHHble, YTo OT 5 Ao 10% feTen C BbIABNEHHbIM
CPK 6binn paHee nHduumpoBaHbl Lamblia intestinalis. Jlambnno3 nopakaeT KuLeyHbln 6apbep 1 cnocobcTByeT
Jerpagaunv 6enkoB MaOTHbIX KOHTAKTOB, TaKMUX Kak Zo-1, KnayavH-1 n knayauH-4. YpoBeHb KayauHOB Obi no-
HVXKEH B CBA3M C MOPaXKeHMEM KULLEYHOro 6apbepa. Bonmpoc o ponu n3bbITOYHOrO COAepKaHuA KnayanHOB Mpu
B3K octaetca cnopHbIM. B nccnegoBaHmAx paccmaTpriBaloTCA NONOXKMUTENbHbIE N HEraTUBHbIE BAVAHUA YPOBHSA
1n30bopMbI KnayrHa Ha OpraH13m YenoBeKa B 3aBUCMMOCTU OT YCr1oBUiA. FlomrMo 3aboneBaHui, ypOBeHb Knay-
[OVIHOB 3aBUCUT TaKXXe OT COepKaHnA LUTOKNHOB.

KnioueBble cnoBa: k/1ayouH; IAM61U03; CUHOPOM pa3opaxeHHo20 KuweyHuka (CPK); eocnanumesneHble 3abosesa-
HusA kuwey4Huka (B3K); kuweyHoblil 6apoep.
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INTRODUCTION

The primary constituents of the dense com-
pounds found in the epithelial cells of vertebrates
are several integral membrane proteins belonging
to the claudine family [1]. Dense compounds, also
known as contacts, are complex structures that
operate as a paracellular barrier between the api-
cal and basolateral regions of the plasma mem-
brane, regulating specific permeability and pre-
serving cellular polarity.

Claudines consist of four transmembrane
a-helices, two extracellular loops with variable
amino acid sequences, and short cytoplasmic N-
and C-ends. Extracellular loops, notably the first,
participate in the creation of ionoselectic chan-
nels due to homophilic and heterophilic contacts
between claudines on adjacent cell membranes
[2]. There are now 27 known kinds of claudines.
The full range of functions of these proteins is
unknown and continues to be studied. Lal-Nag
and M. Morin demonstrated that transdermal wa-
ter loss caused dehydration in mice harboring
Claudin-1.[3,4].In mice lacking claudine 11 and 14,
the loss of dense connections from the basal cells
of the vascular strip resulted in the development
of deafness. Due to the loss of nerve conductivity
along peripheral myelinated fibers and Schwann
cell densities, claudine-19 deficiency resulted in
behavioral abnormalities. According to other re-
search, individuals with inflammatory bowel dis-
ease (IBS) have lower levels of claudine-1 protein
expression, which is correlated with the illness's
protracted course [5, 6]. The diversity of claudines
thus points to a critical role for them in the con-
trol of paracellular transport and the operation
of dense connections. The link between claudine
structure and function, expression regulation
mechanisms, and the pathological consequences
of dysregulation of these dense contact proteins
(DCP) are the subjects of an increasing amount of
research. Determining the DCP level for different
diseases is of some importance.

INFLAMMATORY BOWEL DISEASE

One of the most frequent bowel pathologies
are inflammatory bowel disease (IBD) — Crohn’s
disease (CD) and ulcerative colitis (UC). It has been
suggested that a change in the level of Claudine
plays a role in the pathogenesis of IBD [7]. Indeed,
the anomalies of most of the claudin isoforms
lead to impaired intestinal barrier functions [8].
A number of studies have been conducted on pa-
tients with UC and CD [9]. Changes in the level of
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claudine under the IBD were detected based on
a study of the intestinal epithelium biopsy mate-
rial. Ulcerative colitis increased the expression of
claudine-1,-2 and -18 and lowered the regulation
of claudine-3, -4 and -7. CD also showed elevated
levels of claudine-1 and claudine-2 and decreased
expression of claudine-3 in the intestine epithe-
lium [10].

In their study, Preeti Raju and Nitesh Shashikanth
conclude on the pathogenic role of elevated level
of claudine-2 in the development of colitis and
try to solve this problem by exposure to casein ki-
nase-2 [11]. The authors argue that such a solution
requires further research and could be used as a
CMV therapy. However, there is a contrary view.
C.T. Capaldo and Claudin Barriers have shown re-
sistance to colitis at high levels of claudin [12]. This
hypothesis was demonstrated in an experiment
with mice that were transgenically modified for in-
creased production of claudine-2. Claudine-2 was
later shown to be protective of chemically in-
duced and pathogen-induced colitis. In places with
pathologies such as immuno-mediated colitis, high
levels of claudine-2 exacerbate the disease, and the
removal of this isoform of claudine is beneficial.

Other isoform studies suggest the important role
of Claudines in the IBD — participation in cell proli-
feration and migration at the cellular level. However,
claudine-2 increases the flow of antigens to diffe-
rent tissues. This may be due to the effect of clau-
dine-2 expression on cell division. If the damage is
due to a pathogen, high levels of claudine-2 can
have a positive effect by accelerating regeneration
processes. However, in case of chronic damage, the
increased isoform content is destructive due to the
enhanced action of antigens. Thus, the elevated
content of claudine may in different cases indicate
beneficial and pathogenic changes [13].

To diagnose inflammatory bowel disease, it is
essential to determine the level of claudine. Some
studies show a relationship between dense contact
lesions and the level of claudine-3 in urine in pa-
tients with IBD. In this pathology, the level of clau-
dins in urine is increased dramatically [14, 15].

In addition to inflammatory bowel diseases, the
content of claudine also varies with irritable bowel
syndrome. According to some reports, the expres-
sion of claudine-1 decreases in patients with IBS [16].

IRRITABLE BOWEL SYNDROME

The IBS is a set of functional impairments that
include abdominal pain, lessening after the act
of defecation, occurring at least three days per
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month during the last three months, with a to-
tal duration of at least 6 months [17]. It has been
proven that the level of claudine-1 in patients
with IBS with diarrhea is lowered [18, 19].

Some cytokines play an important role in chan-
ges in the level of claudine under the IBS. Tumor
necrosis factor alpha (TNFa) and interferon-gamma
contribute to the degradation of dense contacts by
affecting the claudins. These cytokines are often
found in tests of patients with IBS. Thus, cytokines
are involved in altering the epithelial barrier by af-
fecting claudine [20, 21]. A study by V. lvashkin and
Y. Poluektov demonstrates changes in cytokines
and claudins at IBS [22].

A number of conclusions were drawn from the
data. In IBS, a statistically significant increase in
the expression of flammable cytokine TNFa and
cytokine IL-2 is detected. The anti-inflammatory
cytokine IL-10 content in the bioptat was signifi-
cantly reduced, as was the content of claudine-3,
-5 [23, 24]. The authors suggest that the level of
claudine is reduced by the degranulation of mast
cells due to the release of tryptase. In addition,
degranulation causes the release of inflammation
mediators and activates lymphocytes, resulting in
cytokine imbalance [25].

AFTER GIARDIASIS IRRITABLE
BOWEL SYNDROME

Giardiasis is one of the most common diseases
in the world. The causative agent is Giardia lam-
blia, transmitted by fecal-oral via direct or indirect
contact of the parasite cysts with water and food
[26, 27]. Symptoms of giardiasis may be absent or
exhibit acute watery diarrhea, nausea, epigastric
pain [28-30].

Infection of Lamblia intestinalis can provoke
the development of post-exposure IBS, contri-
buting to the destruction of the intestinal barri-
er. A number of studies have been carried out
on newborn mice with exogenous infection.
Hypersensitivity syndrome was found in mice
50 days after infection, due to nausea, crypt hy-
perplasia and increased immune cell count. The
work also found an intercellular bacterial translo-
cation through the epithelial barrier, which can be
observed with giardiasis [31]. In addition, the au-
thors concluded that giardiasis causes persistent
damage to dense contacts, especially claudin.
Bacterial translocation was associated with in-
creased neutrophilic infiltration. Proinflammatory
cytokines also played a key role in the process,
with an increased number of them. For exam-
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ple, mice showed elevated levels of interferon-a
and interferon-y, TNF, and IL-1 [32]. Thus, bacte-
rial inflammation may persist after the removal of
giardia for a long time, which may contribute to
the development of post-infectious intestinal dis-
orders [33].

Other studies found a high prevalence of giar-
diasis infection in patients with IBS in duodenal
biopsy and stool research. The authors conclude
that infection of Lamblia intestinalis may be one
of the possible causes of symptoms in patients
with IBS [34, 35]. There are also studies showing
inverse relationships. Many patients diagnosed
with IBS are susceptible to infection with Lamblia
intestinalis [36]. At the same time, the change in
the level of clausines in the case of a post giardia-
sis IBS remains an issue of discussion.

CONCLUSION

Thus, varied claudine contents are shown by
these illnesses; yet, claudine can still be harm-
ful and speed up the progression of sickness.
The problem was not thoroughly investigated
and needed to be given more careful thought.
Nonetheless, claudins play a significant diagnos-
tic function in gastrointestinal diseases, and phy-
sicians should modify the course of treatment for
patients with IBD and IBS based on their claudine
levels.
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OONOJIHUTEJIbHAA UHOOPMALINA

Bknap aBTopoB. Bce aBTOpbl BHeCnn cyule-
CTBEHHbIV BKNag B pa3paboTKy KoHuenumu, npo-
BefeHMe unccnefoBaHMA U MNOArOTOBKY CTaTbW,
npounu n ogobpunn GrHaNbHY Bepcuio nepeq
nybnukaumen.

KoH$nuKT nHTepecos. ABTOpbl AeKNapupyoT
OTCYTCTBUE ABHbIX M MOTEHLMNANbHbIX KOHGNMKTOB
NHTEPeCOB, CBA3AHHbIX C NybnuKauuen HacTos-
Lien cTaTbu.
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UcTouHuK ¢uHaHcmpoBaHuA. ABTOpbI 3asB-

NAT 06 OTCYTCTBUN BHeLHEero GrHaHCMPOBaHNUA
npu NpoBeAeHnn NCCnefoBaHuA.
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Abstract. Dysphagia (difficulty swallowing) is a violation of the normal passage of swallowed food at the
beginning of swallowing or when passing through the esophagus. There are oropharyngeal and esophageal
types of dysphagia. Dysphagia or malnutrition is always associated with a high risk of medical complications,
being a predictor of poor functional recovery and increasing the risk of sudden death. Esophageal dysphagia can
be caused by various diseases, anatomical abnormalities of the digestive tract, and neuromuscular disorders. The
review presents the clinical manifestations, diagnosis and treatment of esophageal dysphagia.
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Pestome. [lucoarvia (3aTpygHeHWe rnoTaHrsa) — 3TO HapyLeHNe HOPMasIbHOTO MPOXOXAEHWA MPOraTbiBaeMOoii
MUY B HaYase roTaHWs UK MPU NPOXOXKAEHUM MO NyLLeBoay. BoiaensioT opodaprHreanbHyo U MULLEBOAHYIO
BuAbl gvcdarnin. ucdarna nnm HeAOCTaTOUHOCTb NMUTAHUA BCEraa acCoLMMPYIOTCA C BbICOKMM PUCKOM Meau-
LIVHCKMX OCNTOMKHEHWIA, ABAAACH NPEeANKTOPOM MIOX0ro GyHKLMOHaIbHOro BOCCTaHOB/IEHUA U YBENNUMBAsA PUCK
BHe3anHow cmeptu. MNuweBogHan ancdarua MoxeT ObiTb Bbi3BaHa Pa3/IMUYHbIMU 3a60NEBAaHUAMM, aHaTOMUYe-
CK/MW aHOManVsMU OTHENOB MULLEBAPUTENIBHOMO TPAKTa, HEPBHO-MbILLEYHbIMU paccTpoiicTBamu. B 063ope
npeacTaBneHbl KINVHUYECKMe NPOosBeHUs, AVAarHOCTUKA 1 fleYeHre NULEBOAHON aucarum.

KnioueBble cnoBa: nuwesooHas oucgazus; duazHocmuka oucghazuu; eyeHue oucghazuu.

INTRODUCTION

Dysphagia (difficult swallowing) is a distur-
bance of the normal flow of food at the beginning
of swallowing or when passing through the eso-
phagus. Dysphagia is a common complaint, the
frequency of which varies between adults and

children, as they have a different disease spec-
trum. According to some data, the incidence of
dysphagia in case of emergency may reach more
than 30% of cases [1].

Dysphagia is a life-threatening disorder, as
patients with dysphagia are at increased risk of
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malnutrition and withdrawal, cachexia, aspira-
tion pneumonia, and obstruction of the respira-
tory tract [2-5]. Dysphagia is also associated with
increased risk of death, poor quality of life, in-
creased disability and longer hospital stays [3, 6,
7]. Dysphagia of any degree affects the nutritio-
nal status of the patient and is the most important
cause of progression of protein-energy deficiency
(PED) in children with infantile cerebral palsy (ICP)
[4, 8, 9]. Dysphagia also significantly worsens the
prognosis and complicates the rehabilitation of
the patient [3].

Dysphagia is increasingly found in paediatric
practices, especially as advances in health im-
prove the survival of extremely premature chil-
dren and children with complex congenital ab-
normalities [10]. Infancy and childhood are times
of physical growth and cognitive development. In
order for children to develop fully, they must be
able to consume sufficient energy and nutrients
safely and securely. Difficulty swallowing (dyspha-
gia) in children can have a detrimental effect on
food consumption and thus on growth and deve-
lopment [11]. Infants and children with nutritio-
nal difficulties are at high risk of aspiration, which
can lead to recurrent aspiration pneumonia and
chronic respiratory diseases [12]. As a result, it is
essential to accurately identify and properly treat
dysphagia in the paediatric population [11].

Prevailing global trends in the study of dysphagia
and growing public awareness of the quality of life
and its far-reaching implications for health suggest
that research on dysphagia will gain further popu-
larity [13]. Registers of patients suffering from dys-
phagia as well as gastronomic children with possible
causes of gastrostomy are being established [14, 15].

MATERIALS AND METHODS

Using PubMed and elibrary bases using the
keywords “esophageal, dysphagia, esophageal,
dysphagia” found 2196 sources. The analysis se-
lected 53 sources for review.

DEFINITION

The term “dysphagia” is commonly used to de-
scribe the subjective sensation of having difficulty
swallowing during a bolus going from the mouth
to the stomach or feeling obstruction when swal-
lowing [16]. In clinical practice, itis more accurate-
ly described as the feeling of food or fluid stuck in
the esophagus or thorax [17]. Dysphagia is seen
as an obstruction in a person’s initial swallowing
(usually defined as rotoglobulic dysphagia) or a

ISSN 2221-2582

sense of an obstruction of food or fluid from the
oral cavity to the stomach (usually defined as eso-
phageal dysphagia) [18]. Esophageal dysphagia
is called the lower, because the unpleasant sen-
sations and their causes are related mainly to the
lower part of the esophagus [1].

AETIOLOGY

Dysphagia (abnormal swallowing) can be the
result of a wide range of diseases and disorders [2,
5]. Dysphagia is the most characteristic symptom
lesion of esophageal [23].

There are several major states that are most
common to esophageal dysphagia [1]: obturation
of the esophagus lumen by the foreign body (of-
ten causes acute dysphagia) [24, 25]; lesion of the
mucosa, which leads to narrowing of the lumen
due to inflammation, fibrosis or neoplasia [26]:

- gastroesophageal reflux disease (esophageal

peptic stricture) [1, 18, 24, 25];

- sidereal dysphagia or Plummer-Vinson syn-
drome (esophageal rings and connecting
membranes) [22];

- esophageal tumors, chemical lesions
(ingestion of caustic fluids, medicinal
esophagitis, sclerotherapy of esophageal
varicose veins) [1, 2, 18];

- radiation injuries, infectious esophagitis;

« mediastinum diseases that cause esophageal
obstruction by direct invasion or by increa-
sing lymph nodes [22]:

- tumors (including lung cancer, lymphoma)
[26];

- infections (including tuberculosis, histo-
plasmosis);

- cardiovascular diseases
aortic aneurysm) [22];

« neuromuscular diseases affecting the smooth
muscles of the esophagus and the submu-
cosal nervous plexus disrupting the peristal-
tic thoracic region of the esophagus or lower
esophageal sphincter (LES) or both [1, 27, 28]1:
- cardia achalasia [1, 29];

- scleroderma [22];

- other motor disorders (esophagospasm,
cardiospasm);

- esophageal diverticular [22];

- post-surgical condition (fundoplication
and other anti-defects) [1].

Problems with salivation, swallowing and feed-
ing are observed in premature children, children
with perinatal brain damage, after ischemic stroke
and intraventricular bleeding [6, 30], patients with

(atrial dilation,
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cerebral palsy, in children with soft and hard palate
crevices, laryngomalacia, patient with tracheosto-
my cannula, after prolonged intubation. Dysphagia
in children is more common among patients with
cerebral palsy [4, 14]. According to some authors,
up to 46% of cases of dysphagia in children are
patients with cerebral palsy [14, 22]. Difficulties in
eating and drinking are also recognized sources of
ill health in people with dementia [7].

Pronounced symptoms of dysphagia are cha-
racteristic of patients with eosinophilic esophagitis,
which is becoming increasingly common [22, 27, 29,
31]. The incidence of dysphagia when eating solid
consistency in such patients is 29-100% [32].

Esophageal dysfunction caused by opioids is
becoming increasingly common [27].

Functional dysphagia (FD) is the most rare dis-
order (less than 1%) [18].

Refractory psychogenic dysphagia as functio-
nal laryngeal-pharyngeal disorder [33] has been
increasing over the past few years.

Dysphagia should not be confused with the
feeling of a “lump in the throat”, which is not re-
lated to the act of swallowing and food flow dis-
turbance [34, 35].

EPIDEMIOLOGY

Based on limited data, the prevalence of dys-
phagia in the general population is estimated
at around 20 per cent and is estimated to be
50 to 66 per cent of people over 60 years of age.
Dysphagia is more common in women than in
men in all age groups. Elderly, stroke patients
with a history, Alzheimer’s disease or lateral amyo-
trophic sclerosis are more likely to complain about
dysphagia. In younger people, dysphagia is often
associated with a major systemic disease such as
autoimmune diseases, gastroesophageal reflux
disease (GERD) or eosinophilic esophagitis [36].

The incidence of dysphagia in the provision of
emergency medical care reaches 33%, and the ana-
lysis of data on home care shows that 30-40% of pa-
tients have abnormalities of swallowing, which lead
to a large number of aspiration complications [18].

Esophageal dysphagia is less common, 15-
20% of cases [37].

CLINICAL PICTURE
Clinical signs of abnormality in the esophage-
al phase of swallowing: the sensation of “sticking”
food behind the breasts, regurgitation [38].
Esophageal dysphagia may be accompanied by
salivation, but not as pronounced as in oropharyn-
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geal dysphagia. It is typical of hoarse-elk and voice-
age, especially after sleep. Patients may complain
about the sensation of a “lump in the throat”, the
feeling of a lump of food in the throat or esopha-
gus, heartburn and burping, pain in the upper ab-
domen and behind the sternum. The chest pains
may be quite severe and tend to increase. The ap-
pearance of a severe reflex cough is a consequence
of the throwing of food masses into the larynx and
trachea. As a rule, patients are forced to drink any
food [37]. Some esophageal dysphagia patients,
caused by cardia achalasia, may complain of diffi-
culty swallowing in the cervical portion of the eso-
phagus, which mimics oropharyngeal dysphagia.
Esophageal dysphagia occurs equally after inges-
tion of both solid and liquid foods, often leading
to suspicions of motor esophageal disorders. This
suspicion is heightened when intermittent dyspha-
gia is accompanied by chest pains in both solid and
liquid foods [22].

Patients also suffer loss of body weight, nutri-
tional status change [3, 9].

In children with gastroesophageal reflux dis-
ease, dysphagia is more common intermittently
and occurs in the early stages of the disease, usu-
ally due to hypermotor esophageal dyskinesia [2].

Appearance of persistent dysphagia with si-
multaneous reduction of heartburn may indicate
formation of esophageal stricture [39].

DIAGNOSIS

Diagnosis of dysphagia — multi-stage process
[40]. Examination of a patient with dysphagia re-
quires structured assessment to identify func-
tional, neurological, inflammatory and malignant
causes [36, 41].

Diagnosis of swallowing disorders is multifa-
ceted and includes anamnestic method, methods
of clinical examination (neurological examination
of soft palate in rest and background, determina-
tion of palate or throat reflexes, swallowing test)
as well as tools [20, 41].

Collecting a clinical history helps determine
the type of dysphagia and can guide diagnostic
testing. Important questions to ask patients with a
disorder include specific features of dysphagia, its
onset and progression, associated problems and
eating habits taken to alleviate symptoms [28].

It is advisable to test the ingestion act and the
off-road consistency of various foods together
with a swallowing specialist or clinical speech
therapist. It is necessary to pay attention to the fear
of a sip in the patient, the leak of food, liquids and
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saliva, unusual position when swallowing. If there
is productive contact with the patient it is possible
to identify complaints of pain when swallowing
and refusal of certain dishes and drinks [22].

Assessment of the patient’s ability to swallow is
necessary at any stage of the patient’s follow-up,
especially for those showing signs of dysphagia,
in order to prevent more serious complications
such as aspiration and the risk of death [42].

Patients with esophageal dysphagia should
be referred to upper esophageal endoscopy, as
this test will help eliminate mechanical obstruc-
tion or inflammation, or provide evidence that it
may be esophageal dysfunction. In fact, almost
every algorithm aimed at treating esophageal
symptoms begins with an endoscopy of the up-
per esophagus, as this will determine the curable
etiology and eliminate malignant neoplasm [10,
17,27, 29, 43].

Endoscopic examination allows detailed ex-
amination of mucous membrane condition, eso-
phageal permeability, the presence of fistula,
diverticulum, etc. The undeniable advantage of
endoscopic examination is its functionalities to
simultaneously use additional diagnostic and the-
rapeutic capabilities [40, 44]. Endoscopy serves
as a test of choice in case of suspicion of obstruc-
tion or gastroesophageal reflux disease, since bio-
psy can confirm the presence of esophagitis and
provide specific pathological identification of ob-
structive lesion [28].

Contrast X-ray examination of the esophagus
with barium [17, 20, 22, 27] may also be required
for differential diagnosis. X-ray examination
with contrast is available, safe and informative
enough, and the combination of fluoroscopy
and roentgenography reveals not only morpho-
logical but also functional changes [40]. X-ray
examination of esophagus is additionally car-
ried out for differential diagnosis of GERD with
other organic lesions of esophagus, for diagno-
sis of complications of GERD, such as esophageal
stricture and esophageal tumor, for detection of
secondary disorders of esophageal motor func-
tion [18]. X-rays examinations can be used to as-
sess esophagus for structural abnormalities (e.g.,
membranes, diverticula, strictures, neoplasms)
and to assess function (e.g., swallowing mecha-
nism and esophageal motor). A thorough X-ray
assessment with an individual approach can help
to avoid misdiagnosis [16, 43].

If, after an X-ray and endoscopic examination,
an obvious source of dysphagia is not identified,
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the possibility of manometry to detect possible
motor dysfunction should be considered [22, 28,
43, 45]. Highresolution manometry (highreso-
lution manometry — HRM) is a state-of-the-art
high-tech esophageal motor function research
method. HRM is used to diagnose most esopha-
geal diseases in which there are functional motor
disorders. The examination is mandatory for pa-
tients who complain about dysphagia, in order to
identify motor impairments of the LES and throat
[17, 46]. When carrying out esophageal manom-
etry in patients with dysphagia, chest pain may
detect other (except achalasia) disorders of the
esophagus peristaltic, accompanied by prema-
ture contractions or hypercontraction’s, such as
hypercontractile esophagus and distal esopha-
gospasm [47]. It is also possible to define frag-
mented, ineffective peristalsis or its absence as
possible causes of dysphagia symptom forma-
tion [48].

To exclude eosinophilic esophagitis, the eso-
phageal mucosal bioptat is studied [49]. A daily
pH-metre of the esophagus is performed if the
patient complains of heartburn and the GERD [18]
must be deleted.

TREATMENT

Proper treatment depends on the cause of dys-
phagia [10].

In older children with classic GERD symptoms,
an empirical prescription of proton pump inhibi-
tors (PPI) within 4-8 weeks is warranted. PPl play
a key role in the treatment of GERD, but have not
been found useful in infants with GER [50].

Patients with eosinophilic esophagitis are
shown local steroid therapy [17].

Endoscopic methods of esophageal and esopha-
geal anastomosis recovery are effective and safe
and have a low frequency of complications [51].

The main trend today is the use of minimally
invasive endoscopic methods. Thus, in the pres-
ence of esophageal strictures and anastomoses,
various types of explosions, balloon dilation, elec-
tric dissection, stenting and operative treatment
are used [40].

Esophageal endoprosthesis in case of stenosis
or compression from outside is a low-traumatic,
safe and effective intervention. Endoprosthesis
by self-healing stents ensures a sufficiently wide
clearance of the digestive tube, nutritional nutri-
tion, as a rule, does not require repeated thera-
peutic interventions, thus improving the quality
of life of this category of patients [52].
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Rehabilitation is shown for all patients with
dysphagia in CNS diseases. Patients require su-
pervision and multidisciplinary team treatment
and rehabilitation, including nutritional support,
physical training and physiotherapy, speech the-
rapy, pain therapy, psychological correction [53].

The treatment of functional dysphagia includes
an explanation of the disease, its transient nature
and favorable prognosis, as well as the following
recommendations: avoid provoking factors, eat up-
right, thoroughly chew food and drink it. Sometimes
IPP, antidepressants [1] can be effective.

CONCLUSION

Esophageal dysphagia is a common patholo-
gy in the practice of doctors of various specialties.
Dysphagia has an extremely negative impact on
the quality of life, leads to severe complications of
the respiratory system, causes dehydration, ener-
gy metabolism disorders, cachexia and aggrava-
tion of disability. It significantly worsens the prog-
nosis and complicates the rehabilitation of the
patient. It should be borne in mind that dysphagia
or malnutrition are always associated with a high
risk of medical complications, being a predictor of
poor functional recovery and increasing the risk of
sudden death. Dysphagia can be caused by many
diseases, anatomical abnormalities in the diges-
tive tract, and neuromuscular disorders. In diag-
nosis, the most common methods, in addition to
the interpretation of symptoms, medical history
and physical assessment, are endoscopy, barium
X-ray and esophageal manometry. Treatment ap-
proaches depend on the etiological cause of eso-
phageal dysphagia and include both conservative
and operative methods.
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OONOJIHUTEJIbBHAA UHOOPMALINA
Bknap aBTOpOB. BCce aBTOpbl BHECNM Cylue-
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.

UcTouHnKk puHaHCcMpoBaHMA. ABTOPbI 3asB-
NAT 06 OTCYTCTBMY BHELHEro GprHaHCMpPOBaHMUs
npv NPoBeAEHNN NCCefoBaHuUA.
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Abstract. The spectrum of collagen diseases of the digestive tract is diverse and is divided into three categories:
collagenous gastritis, collagenous sprue (collagen enteritis) and collagenous colitis. According to N. Nyhlin et al.
(2006), the total annual incidence of CC in the adult section is 4-6 cases per 100,000 people, being one of the causes
of chronic diarrhea in elderly patients. It is known that in pediatric practice, the most common form is collagenous
gastroenteritis, which is often the cause of severe iron deficiency anemia, which reacts to oral iron supplements, but
may recur after drug withdrawal. The disease can be considered as a new possible cause of severe iron deficiency
anemia and abdominal pain in children, therefore it is an urgent topic for randomized trials today. The literature
review presents data from the analysis of scientific publications of compatriots and foreign colleagues related to
collagen diseases in children, in order to increase awareness and alertness about the pathology.

Key words: collagenous gastritis in children; chronic gastritis; collagenous colitis; microscopic colitis; collagenous
sprue; severe iron deficiency anemia in children.
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Pestome. CneKTp KOMareHoBbIX 3a60neBaHni NYLLEBapUTENIbHOrO TpakTa Pa3HoobpaseH 1 AeUTCA Ha TPy Ka-
TEropuu: KoareHoBbIV racTpuT, KoflareHoBas Crpy (KO/iareHoBbIN SHTEPUT) U KOTareHoBbIn Konut. o aaH-
HbIM N. Nyhlin 1 coaBT. (2006), 06L1as rofgoBasn 3a60/1eBaeMOCTb KOJIIareHOBbIV KOSIMTOM BO B3POC/ION MONy LA
coctaBnseT 4-6 cny4vaes Ha 100 000 yenoBek, ABNAACL OQHOW W3 MPUUYNH XPOHNYECKOW ANAapen Y NOXMbIX NaLm-
€HTOB. /I3BecTHO, UTO B NeMaTPMUYECcKON NpaKTrKe Hanbonee BCTpeyatoLeinca GopmMolt ABNAETCA KonareHOoBbIN
raCTPOSHTEPUT, HEPEAKO ABMAOWNIACA MPUYMHON TAXKENON XKene3oaeduLMTHON aHeMUY, KOTOpasa pearupyeT Ha
nepopasnbHble A06aBKY Xefe3a, Of4HAKO MOXET peLANBUPOBaTb Nocie OTMEHbI MpenapaToB. 3aboneBaHne
MOXEeT pacCMaTPMUBATbCA B KaueCTBe HOBOW BO3MOXHOW MPUUUHbI TAXKENON XKene3ofepUUnTHON aHeMUmr U
6onel B XMBOTE Y AETEN, MOTOMY ABNAETCA aKTyanbHON B HacToALLee BpemMa TEMOI ANsA NPOBeAeHMA PaHA0MU-
3MPOBaHHbIX NCCNeAoBaHUIA. B nuTepaTypHOM 0630pe NnpeAcTaBieHbl JaHHblE aHaNv3a HayUYHbIX NybnukKauui
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CoOoTeYeCTBEHHUNKOB 3apy6€>KHbIX KOJINEr, CBA3AHHbIX C KOJITareHoBbIMU 3a60/1eBaHUSIMU y JEeTel, C Lenbio 607s1b-
LLIEN OCBEAOMTIEHHOCTU 1 HACTOPOXKEHHOCTM NO NnoBoAYy [aHHOW NaToNornm.

KnioueBble cnoBa: kosiiazeHo8bIl 2acmpum y 0emeU; XpOHUYECKUU 2acmpum,; KOJI/Ia2eHO8bil KO/1um; MUKpOCKO-
nuyeckul KoJlum; KoJIJIa2eHOB8As CNpy; MsXKenas xese300epuyumHas aHemus y oemedl.

The spectrum of collagen diseases of the diges-
tive tract is diverse and is divided into three cate-
gories: collagen gastritis (CG), collagenous sprue
(collagen enteritis — CE) and collagen colitis (CC)
[1]. N. Nyhlin et al. (2006) report that the adult
population's overall yearly incidence of collagen
colitis is 4-6 instances per 100,000 individuals. This
condition is one of the reasons why older patients
experience chronic diarrhea [2]. Collagen gastritis
is linked to the deposition of collagen in the sub-
epithelial layer of the stomach lining in pediatric
practice, as per the findings of study by Timo Kappi
et al. and Changqging Ma et al. [3, 4]. Although there
have been reports of kid cases with separate colla-
gen colitis and enteritis [5, 6], they are almost inva-
riably associated with collagen gastritis.

It is noteworthy that a 12-year study of the
case of collagen gastritis in a woman described by
Colletti et al. revealed progressive atrophy of the
glands, intestinal metaplasia, linear neuroendo-
crine hyperplasia and changes in the surface epi-
thelium, interpreted as uncertain for dysplasia [7].
The study conducted a dynamic study of stomach
mucosa bioptates (within 12 years) of a girl whose
symptoms (epigastric pain, anemia, hemopty-
sis and hematohesy) first appeared at age 14.
Histologically, subepithelial collagen bands up to
75 um thick and inflammatory infiltrates in a large
number of bioptates have been identified in the
stomach lining since the onset of symptoms, con-
firming the diagnosis of “collagen gastritis”. This
evidence suggests that patients with collagen
gastritis may have an increased risk of developing
neuroendocrine stomach tumors and adenocarci-
nomas, but such cases have not yet been docu-
mented in the literature.

Many researchers consider CG as a chronic dis-
ease with a benign current. According to research
Timo Kappi et al. There is insufficient evidence of
CG pathogenesis and anemia as a clear reason for
patients seeking treatment [3]. However, the se-
verity of the anaemia, as well as possible relapses
after the cessation of iron supplementation, rep-
resent a need to increase knowledge of patholo-
gy among physicians of all specialties, especially
gastroenterologists.

Collagen gastritis is a rare gastrointestinal
disease, first described in 1989 by Colletti et al.
a 15-year-old girl with recurring abdominal pain
and bleeding from the upper gastrointestinal
tract [8]. This patient and five other cases were for
the first time repelled by Colletti et al. in 1998, in
its work [9], which aroused the particular interest
of the scientific community in this issue. Analysis
of scientific publications of foreign colleagues [3]
from 1989 to 2020 revealed no more than 300 ca-
ses of observation of collagen gastritis, one third
of which are children. The current literature on
CG with infancy consists mainly of clinical case
reports, except for the description of six patient
sample series (sampling criterion — detection of
collagen band more than 10 um thick in the sub-
epithelium of the stomach lining) and three histo-
pathological studies with limited clinical informa-
tion and follow-up data. It should be noted that
knowledge about the evolution of clinical, en-
doscopic and histological features of the disease
over time is scarce, and pathogenesis remains in-
sufficiently studied.

From the etiological point of view, the most
common causes of the development of chronic gas-
tritis (such as toxic, allergic, eosinophilic gastritis,
sarcoidosis, histiocytosis, ischemic gastritis, chro-
nic granulomatosis, etc.) have not been detected in
patients with collagen gastritis. Helicobacter pylori
also does not appear to be a fundamental part of
the pathogenesis, and the causative barricade did
not improve collagen gastritis.

Studies by Hugh J. Freeman (2005) indicate
that it is currently unclear which triggers may
cause collagen deposition in the mucous mem-
brane of the digestive tract, and whether this
mechanism is a by-product or cause of symptoms.
Pathophysiological mechanisms of increased
collagen synthesis in gastric mucosa have not
been described so far in scientific publications,
but there are works in which there are suspected
mechanisms of collagen deposition at collagen
colitis, that, given the paucity of knowledge on
whether collagen diseases of the digestive tract
are a single spectrum of diseases, may be applica-
ble to collagen gastroenteritis [10].
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D.A. Stampfl and L.S. Friedman, in their work
on the pathophysiology of collagen colitis [11]
hypothesized that collagen synthesis by the peri-
cryptal myophyblasts could be a likely explana-
tion for collagen. In the same paper, it is postu-
lated that the subepithelial strip of collagen in
digestive tract collagen diseases consists of type
[l collagen with a reduced content of type | colla-
gen. Type lll collagen is produced by subepithelial
fibroblasts to restore mucosa after inflammation.
The basal membrane of the normal gastrointes-
tinal tract consists of type IV collagen, indicating
the fact of increased collagen synthesis not as a
primary process, but rather reparative [10]. Other
researchers have found that the collagen band
at CC consists mainly of tenascine (glycoprotein
extracellular matrix) and collagen type VI, as well
as some type Il collagen [12]. Tenascin is consi-
dered a marker of proliferation and migration of
mesenchymal cells; therefore, the authors imply
high flow of extracellular matrix with formation of
immature, loosely interstitial collagen matrix [12].
Collagen filaments of type VI help to connect cells
to the extracellular matrix [12], this may explain
why the collagen band can both break down and
simultaneously form on other parts of the mucous
membrane. However, the expression of the gly-
coprotein of the extracellular matrix is transient
and is often limited to embryonic development.
In the embryo, the expression of tenascine occurs
in certain areas, such as the nerve crest, and then
in areas where skeletal tissue is formed. It is re-ex-
pressed in certain adult tissues during normal and
pathological tissue remodeling, such as oncoge-
nesis or wound healing. In this case it seems most
likely that tenascin is present as part of the repara-
tive process after tissue damage and inflamma-
tion, rather than playing any etiological role in the
pathogenesis of collagen diseases of the digestive
tract [12].

It should be noted that at present the patho-
physiology of the disease is still not fully studied.
Contrary to the above hypothesis, that increasing
collagen synthesis in the mucous membrane of the
digestive tract is not a primary process, but rather a
postinflammatory reaction, a hypothesis was later
put forward in research, subepithelial deposition
of collagen and protein exudate occurs due to in-
creased vascular permeability [13, 14].

Based on previously published reports on cas-
es of the disease, two phenotypes of CC were de-
scribed: “children” and “adult” [4]. It is not clear
whether they are part of the same spectrum
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of pathology or not. In children, inflammatory
changes and collagen deposition in the mucous
membrane are usually limited to the stomach [3].
In contrast, adult form is associated with diffuse
collagen lesions of the gastrointestinal tract, more
often collagen colitis and other autoimmune dis-
orders such as celiac disease or diabetes mellitus
[3]. Collagen deposition and inflammatory infiltra-
tion in adults can be determined throughout the
gastrointestinal tract. Gastrointestinal symptoms
in adults include abdominal pain, abundant diar-
rhea without blood impurity in the stool, and the
development of malabsorption syndrome with
protein loss.

In 1998, Colletti et al. also reported the first
“adult” phenotype observed in an 11-year-old
boy [9]. Currently there are several cases of “adult”
phenotype in pediatric patients [5, 9, 15]. Data are
presented showing the occurrence of collagen
gastritis in children in combination with colla-
gen colitis. For example, in the comparative study
Changqing Ma et al. 31 cases of collagen gastritis
(10 cases in children and 21 cases in adults) were
analyzed, their clinical, endoscopic, pathologi-
cal and subsequent results were described. Both
children and adults had similar clinical symptoms,
such as anemia (50 and 35% respectively), epigas-
tric/abdominal pain (50 and 45%) and diarrhea
(40 and 55%). Associated immune disorders were
found in 2 (20%) children and 3 (14%) adults [4].
It should be noted that histologically differences
between children and adults with the manifes-
tation of collagen gastritis are also not revealed:
changes in the mucous membrane in the locali-
zation of stomach lesions, the mean thickness of
the collagen layer and the amount of eosinophils
were found to be equivalent in two study groups.
Extragastric collagen lesions have also been ob-
served with a comparable frequency in each co-
hort (44% and 59%). Follow-up information was
available for 22 of 31 (71%) patients. In spite of
the drug treatment, 100% of children and 82% of
adults have retained their clinical histology. Thus,
it has been proved that there are no significant
clinical pathological differences between pediat-
ric and adult patients with collagen gastritis [4].

DIAGNOSIS

According to the research Timo Kappi et al.
Six out of 15 children (45%) reported recurrent
abdominal pain at targeted collection, although
in most cases the pain was not described as in-
tense or affecting daily life. However, in the only



Children’s Medicine of the North-West
2024/Vol. 12 N2 1

patient with associated collagen colitis, recurrent
diarrhea dominated among the presented symp-
toms, despite supportive therapy. Other clinical
manifestations also described: heartburn and/or
dysphagia, nausea, constipation, bloating, insuf-
ficient weight gain, episodes of gastrointestinal
bleeding, swelling, etc. In summary, the main com-
plaint is often anemia (e.g., complaints of fatigue
and pallor) combined with gastrointestinal symp-
toms, including iron deficiency anemia, which in
some cases triggered a diagnostic examination,
it was a random find discovered when patients
sought medical attention. The etiology of anemia
in CG is thought to be blood loss associated with
damage to the dilated capillaries captured by the
sub-epithelial collagen band. Timo Kappi Wolving
and others. The study notes that in some cases the
clinical and/or endoscopic signs of gastric bleeding
in children with CG do not correlate with the se-
verity of anemia, which often relapses against the
backdrop of supporting iron therapy. The authors
suggest that iron deficiency in these patients may
be the result of reduced absorption of iron due to
stomach hypochlorohydria or other mechanisms,
and this issue requires further study [3].

Lee Yeoun Joo and others. Clinical cases de-
scribing the endoscopic picture of collagen gas-
tritis in children, represented by characteristic no-
dulity and multiple polypoid growth against the
background of pale mucosa, have been demon-
strated. Compared to other associated stomach
diseases, in which «nodules» are homogeneous in
size and mainly located in the anthral department
(eq, H. pylori-associated gastritis) the nodules at
KG in most cases have a more irregular form and
are located in the mucous membrane of the sto-
mach body rather than the anthral department.
Such changes in the stomach lining are often ob-
served in general endoscopic procedures and are
described as nodular or nodular gastritis (NG). It
is therefore necessary to distinguish between the
major diseases which may manifest in a similar
way when a nodular pattern of the stomach li-
ning is found in endoscopy. Endoscopic results
of CG are reported to vary according to age: from
normal mucous membrane to diffuse erythema
of stomach mucous membrane, erosion, gastric
hemorrhages, nodules and polyp’s growth [16].

Histologically, nodules in nodular gastritis are
more likely to be clusters of lymphoid follicles or
malignant cells, for example in lymphoma associa-
ted with the stomach lining. Meanwhile, nodules at
collagen gastritis are represented rather by a patch
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of mucous membrane with normal architectonics,
surrounded by a “depressed” reparative atrophied
mucosa with subepithelial collagen deposits, thus
producing a characteristic nodular appearance.
Based on available scientific data, the maximum
thickness of subepithelial collagen deposits at the
time of diagnosis varies between 15 and 100 pm.
Furthermore, histologically, most patients have
cell infiltration of the gastric mucosa with a high
content of eosinophils (30 eosinophils/high pow-
er field). In contrast, intraepithelial lymphocytosis
(> 25 surface intraepithelial lymphocytes/100 epi-
thelial cells) is much less common [3].

TREATMENT

Currently, there are no effective and standar-
dized treatments for patients with collagen gas-
tritis. For example, a wide range of drugs were
used in the analysis of publications, including glu-
cocorticosteroids (Budesonide), antimetabolites
(Methotrexate), H,-histamine blocks (Ranitidine),
proton pump inhibitors (Omeprazole), a synthetic
analogue of prostaglandin E1 (Misoprostol), gas-
troprotectors (Sucralfat), preparations of 5-amino-
salytic acid (Mesalazine) [17, 18]. Of the non-me-
dicamentous treatments, note the successful
treatment of collagen gastritis in a 13-year-old
boy on a gluten-free diet with a decrease in cli-
nical symptoms after a month and resolution after
6 weeks from the start of treatment [19].

It is worth emphasizing that the analysis of the
publications does not provide convincing data on
the persistent improvement of the endoscopic and
histological picture in the form of absorption or
significant reduction of subepithelial collagen de-
posits even against the background of the therapy.
Thus, the lack of expected effect on any particular
intervention, other than the clinical improvement
against the backdrop of iron supplementation pre-
sented in most publications, as well as reports of
spontaneous clinical resolution of symptoms wi-
thout medication raise the question of further
search for adequate therapy of the disease, con-
ducting randomized clinical trials to determine a
scientifically based standard of treatment for the
disease. Therefore, these patients now require dy-
namic surveillance, symptom control, especially
anemia, testing for various autoimmune and im-
muno-mediated diseases. It seems necessary to
control the endoscopic picture of the stomach mu-
cous membrane, as one should not forget about
the potential malignant hyperplasia of endocrine
cells with the development of adenocarcinoma.
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OOMNOJIHUTENbHAA UHOOPMALUA

Bknap aBTOpOB. BCce aBTOpbI BHecnu cylye-
CTBEHHbIV BKNaj B pa3paboTKy KOHLenuumu, npo-
BeeHNe WCC/IefoBaHUA 1 MOATrOTOBKY CTaTby,
npounun 1 opobpunn dbrHanbHy Bepcuio nepeq
nyénukayuen.

KoH}nuKT nHtepecoB. ABTOPbI AEKTapupyioT
OTCYTCTBUE ABHbIX Y MOTEHLUMNANbHbIX KOHPINKTOB
NHTEepPecoB, CBA3aHHbIX C NybnuKauuen HacToA-
Lien ctaTbu.

UcTtouHuKk ¢puHaHcmpoBaHMA. ABTOpbl 3asB-
NAT 06 OTCYTCTBMY BHELHero GrHaHCMPOBaHMWsA
npv NpPoBeAeHNN NccnegoBaHUA.
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Abstract. Introduction. Complications of diabetes mellitus are one of the most common life-threatening
conditions in pediatric practice. The aim of the study was to analyze modern principles of intensive therapy of
diabetic ketoacidosis (DKA) and hyperosmolar hyperglycemic coma (HHC) in children. Results. The peculiarities of
volemic load and insulin therapy were demonstrated, special attention was paid to prevention and correction of
intracranial hypertension, treatment of cerebral edema. The necessity of prevention of sharp fluctuations of blood
plasma osmolarity, timely and step-by-step correction of water-electrolyte disorders was noted. Conclusion. The
basis of successful treatment of diabetes mellitus complications in children is early diagnosis and correction of
systemic hypoperfusion, prevention of cerebral ischemia and intracranial hypertension.
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LIMOB MHTEHCMBHOWN Tepanuu anabeTryeckoro ketoaungosa (JKA) u runepocmMonsapHON FrMneprinkeMmnyecKkom
kombl (ITK) y petein. Pesyiemamel. MpoaeMoHCTPUPOBaHbl 0COOEHHOCTY BOSIEMUYECKON Harpy3Ku 1 MHCYNHO-
Tepanuu, ocoboe BHMaHUe yaeneHo NPOGUNaKkTUKe U KOPPEKLMN BHYTPUUYEPEMHON TMNEePTEH3UN, IEYEHWIO OT-
€Ka rofloBHOro mo3ra. OtmeyeHa HEO6XOANMOCTb MPEAOTBPALLEHNA PE3KKX KONlebaHUn OCMOAAPHOCTY Ma3mbl
KPOBM, CBOEBPEMEHHOW 1 MO3TAaNHOW KOPPEKLUM BOAHO-3/IEKTPOJSIUTHBIX HapylueHun. 3aknoyeHue. OCHOBOW
YCMELIHOTO JIeYeHNA OCJIOKHEHUI CaxapHOro AnabeTta y AeTel ABNAETCA PaHHAS AMArHOCTMKA U KOPPEKUMA CU-
CTeMHOW runonepoy3nu, NpefoTBpaLLeHE LiepebpaibHO NWEMI 1 BHYTPUUYEPEMHOWN MMNepTeH3NN.

KnioueBble cnoBa: caxapHeili ouabem 1-20 muna; oc/ioxHeHUs; 0emu; duabemuydeckuti Kemoayuoo3; UHMeHCUs-

Has mepanus.

INTRODUCTION

Diabetes mellitus (DM) is one of the most
severe systemic diseases of childhood with ex-
tremely high risk of developing life-threatening
conditions. The diabetic ketoacidosis, hyperos-
molar hyperglycemic nonketotic coma, and hy-
poglycemia are the most dangerous of these
disorders, because all of them can lead to severe
neurological deficits [1, 2].

The incidence of diabetic ketoacidosis (DKA) is
1-10% per year in children with type 1 diabetes
mellitus in developed countries with adequate
health care resources, and it is the first manifes-
tation of diabetes mellitus in approximately 30%
of patients [3]. The risk of DKA is the highest in
children of first two years of life and in adoles-
cent girls, especially from socially disadvantaged
families [4]. The high probability of diabetic ke-
toacidosis in early-age patients is possible due to
an insufficient caution and late diagnosis of dia-
betes. At the same time, the main cause of dia-
betes decompensation in adolescents is a low
adherence to treatment [4, 5].

The diabetic ketoacidosis (DKA) is the most
common cause of death in children with DM,
its incidence is 2-5%. An irreversible damage of
central nervous system (CNS) in children with
DKA is a consequence of cerebral edema. The risk
of the condition is about 1-1.2%, and mortality
rates with refractory intracranial hypertension
are 20-25% [6]. A severe neurologic deficit is ob-
served in more than 35% of surviving patients.

The most common reason for the onset of cer-
ebral edema is severe metabolic disorder, which
has a damage effect to the main metabolic path-
ways. At the same time, in some cases the pro-
gression of intracranial hypertension has a clear
relationship with the peculiarities of the therapy,
which can be quite aggressive and after a while
become the cause of patient deterioration [1, 2,
4-6].

The rarest complications of DKA include acute
respiratory distress syndrome, rhabdomyolysis,
and acute renal failure.

K. Lah Tomuli¢ et al (2022) had evaluated the
epidemiology of DKA in patients of intensive care
unit (ICU) over the last 10 years and demonstra-
ted that ketoacidosis as the first manifestation of
type 1 DM was in 24.7% of children. A moderate
and severe dehydration was noted in 76% on
admission, 5.2% of patients developed cerebral
edema, one child died [7].

All these facts show the relevance and clini-
cal significance of the problem, because time-
ly diagnosis and adequate intensive therapy of
complications of DM in children will significantly
improve results of treatment and outcome of the
disease.

The diabetic ketoacidosis is an acute dia-
betic decompensation of metabolism, manifes-
ted by a sharp increase in the concentration of
glucose and ketone bodies in the blood, their
appearance in the urine and development of a
metabolic acidosis. It can be leaded with vary-
ing states of impaired consciousness or without
them, which requires emergency hospitalization
of the patient [4].

Due to international and domestic clini-
cal guidelines, the criteria for the diagnosis of
DKA in children are blood glucose concentra-
tion>11 mmol/L, blood pH below 7.30, bicarbo-
nate (HCO3) concentration less than 15 mmol/L,
increased anion gap, and ketosis (blood B-hy-
droxybutyrate concentration >3 mmol/L) or ke-
tonuria (moderate or severe). The symptoms of
clinical manifestation of DKA are a weakness,
nausea, vomiting, abdominal pain, polydipsia,
polyuria, polyphagia, depression of conscious-
ness, Kussmaul's breathing, and acetone odor
from the mouth. Three stages are distinguished,
depending on the severity of the clinical picture
of DKA (Table 1).
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Table 1. Degrees of severity of diabetic ketoacidosis
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Ta6bnuua 1. CteneHn TAXKecTn AnabeTnyeckoro Ketoauunaosa

KnuHnyeckune pekomergaumm Poccuiickon ®egepaunn / Clinical Recommendations of the Russian Federation

CreneHb TaxecTn / pH HCO,, mmonb/n / HCO;, mmol/I

Degree of severity

Nerkas / Mild <73 <15

CpegnHsna / Moderate <72 <10

Taxkenasn / Severe <71 <5

Meduampus no HenbcoHy / Nelson Textbook of Pediatrics

CreneHb Taxectn / pH pCO,, make/n / KnuHuueckmne npusHaku / Clinical signs

Degree of severity pCO,, mEq/I

Nerkan / Mild 7,25-7,35 16-20 MaureHT opreHTUPOBaH, MOXeT BbiTb BO36YX-
neHHbIM unuv Banbim / Orient, alert but fatigued

CpepnHasa / Moderate 715-7,25 10-15 [bixaHre Kyccmaynsa, naumeHT COHNMB, HO Npu-
XOAWT B ACHOE CO3HaHWe npu ctumynAuum / Kuss-
maul respiration, oriented but sleepy, arousable

Taxenan / Severe <715 <10 [ObixaHue Kyccmaynsa unm 6pagnnHos, yrHeteHune
CO3HaHWA BNIOTb 0 Kombl / Kussmaul or depres-
sion respirations, sleepy to depressed sensorium
to coma

Table 2. Differential diagnosis of diabetic ketoacidosis and hyperosmolar hyperglycemic coma

Ta6nuua 2. nddepeHumanbHan AnarHOCTUKa AMabeTueckoro KeToauraosa v rnepoCcMosIAPHON rmnepriavkeMm-

YyecKo KoMbl

JlabopaTopHbie KpuTepum / [nabeTnyeckuin ketoaumnaos / [MnepocmonApHana Koma / Hyperos-
Laboratory criteria Diabetic ketoacidosis molar hyperglycemic coma
KoHueHTpauusa rnoKo3bl B KPOBM, MMONb/N / >13,9 33,3
Glucose, mmol/I
pH apTtepuanbHoi kposu / pH arterial blood <73 >7,3
Bukap6oHaT, Mmonb/n / Bicarbonate, mmol/I <15 >15
OcmonapHocTb, MOcm/Kr / Osmolarity, mOsm/kg <320 >330
KeToHypus / Ketonuria +++ +
AHNOHHbBIN rpagmeHT / Anion gap >12 <12

A differential diagnosis of DKA should be
done with hyperosmolar hyperglycemic nonke-
totic coma occurring in type 2 diabetes, although
it is extremely rare in children (Table 2).

PECULIARITIES OF INTENSIVE THERAPY
OF DIABETIC KETOACIDOSIS

The intensive therapy of diabetic ketoacidosis
includes mandatory components: elimination of
the phenomena of shock if it is presented, step-
by-step correction of dehydration and electro-
lyte disorders, management of ketoacidosis and
hyperglycemia, prevention and treatment of cer-
ebral edema. For this purpose, an infusion and in-
sulin therapy is used. The algorithm of intensive
therapy of DKA, taking into account the available

recommendations, is presented in figure 1. If a
heart rate and blood pressure are stable, the in-
fusion therapy should be started, including flu-
id supplementation (maintenance requirements
and compensation of the deficit taking into ac-
count current pathologic losses). The degree of
dehydration is based on the clinical and labora-
tory examination. Main characteristics are pre-
sented in Table 3.

The approximate fluid administration and
electrolyte requirements are demonstrated in
Table 4.

The first-line infusion is NaCl solution or any
balanced polyionic solution in the absence of
clinically significant hyperkalemia. The choice
of the concentration of the NaCl solution (0.9%

REVIEWS
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Anamne3 / Clinical history
— Monnypus, nonuauncus / Polyuria, polydipsia.
—TowHorta, psota / Nausea, vomiting.
— TaxunHoa, WyMHOE [ibIXaHue /
Tachypnea, noisy breathing.
- Cnaboctb / Weakness.
— Moteps maccol Tena / Weight loss.
- bonu B xusoTe / Abdominal pain.
— YrHeTeHne co3HaHus / Confusion,
decrease level of consciousness

Knunnyeckue npusnakm / Clinical signs
— Hernpgparauuns / Dehydration.
- ny60Koe WymHoe fbixaHne (abixaHue Kycemayns) /
Deep sighing respiration (Kussmaul).
— 3anax auetoHa / Smell of ketones.
— Connusoctb / Drowsiness

Buoxumuyeckue npusnaku / Biochemical signs
— KetoHemus n/unu KeToHypus /
Blood / urine ketones elevated.
Tmneprnukemus / Hyperglycemia
(6onee 11 mmons/n / above 11 mmol/l).
— MeTabonuyeckuii aumnos / Metabolic acidosis
(pH <7,3; HHCO, <18 Mmonb/n /
pH <7.3; HCO, <18 mmol/l).
— ONeKTPONUTHbIE HapyLLeHus /
Electrolyte disturbances

Y

v

v

OVABETUYECKUIA KETOALMO03 / DIABETIC KETOACIDOSIS

v

v

v

Wok / Shock
Cnaboe HanomnHeHNe nynabca Ha NepugepuyecKmx
aptepuax / Reduced peripheral pulses
YrHeTeHue Co3HaHns /
Decrease level of consciousness
Koma / Coma

v

Peanumaums / Reanimation:
1. O6ecne4eHne NpoOXoANMOCTH
nbiIxaTenbHbIx nyTer / Open air way.

2. MocTaHOBKa Xenyao4Horo 3oHaa / NG tube.
3. fotaums 100% kucnopoaa / 100% oxygen.
4. NaCl 0.9% — 20 mn/kr /

0.9% saline 20 mi/kg bolus
until circulation restored

Aumnpos He perpeccupyet/ |

[lernaparaumns cpeaHeit unu TAXKeNoi cTenexu,
NPU3HAKN LLIOKA OTCYTCTBYHOT /
Moderate or greater dehydration, no shock.
Aunpos, peota/ Acidosis, vomiting

Jerngparaums <5% / Dehydration <5%.
lMaumeHT nbet Bogy cam / Patient drinking water

v

v

BHyTpuBenHas undpy3sus / IV therapy:
1. NaCl 0,9% — 10-20 mn/Kr B Te4eHune
20-30 MUHYT, BO3MOXHO NMOBTOPHOE BBEAEHME /
0.9% saline 10-20 mi/kg over 20-30 min, may repeat.
2. Pacyet o6bema nHdysum /
Calculate fluid requirements.
3. Koppekums nernaparauni B TeveHmne 48 vacos /
Correct fluid deficit over 24-48 hours.
4. NoTauwns 40 mmonb kanus Ha 1000 mn pacteopa /
Add potassium 40 mmol / 1000 ml fluid

v

MHeynuu, 0,05-0,1 EL/Kr/4ac, B/B, 04HOBPEMEHHO
C Ha4anom nHdyaum unn cnycts 1 vac / Continuous
IV insulin infusion at 0.05-0.1 IU/kg/hr simultaneously
with the start of infusion or after 1 hour

v

Tepanus / Therapy:
1. MoaKoXHOE BBEAGHNE UHCYNUHA /
Start with SC insulin.
2. OpanbHas germaparauus /
Continue oral hydration

v

Hert yny4wenus / No improvement

HabniogeHue U MOHUTOPUHT /
Observation and monitoring
1. KOHTPONb YPOBHS rMKEMUM KXbIA Yac /
Hourly blood glucose
2. OueHKa HeBpOMOTNYECKOro cTatyca He pexe 1 pasa

Acidosis does not regress

v

MosTopHas ouexka / Re-evaluate
- OueHka rngpo6anatca, Hy3noHHas Tepanns /
IV fluid calculations.

— Ecnun coxpansieTcs aumaos, MoxeT
noTpe60oBaThCA NOBTOPHbIA 60MIOC XMAKOCTI /
Need for additional fluid resuscitation.

— KoHTponb [03bl MHCYNuHA /

Insulin delivery system and dose.

— Wcknioumutb cencuc / Consider sepsis

Fig. 1.
Puc. 1.

B 4ac / Neurological status at least hourly.
3. KoHTponb rugpo6ananca Kaxablii yac /
Hourly fluid input and output.

4. KOHTPONb KOHLEHTpaLMN 3NeKTPONNTOB Yepes
2 4aca nocne Havana WHAGY3NHHON Tepanum /
Electrolytes 2 hourly after starting IV fluid therapy.
5. OueHka doyHKumn ceppua / Cardiac monitoring

YXyaweHue HEBPONOrMYEcKoro craryca /
Neurological deterioration
TpeBOXHbIE CUMNTOMbI:

— BbIpaXeHHas Ui ycunmBaroLLasca ronoBHas
60nb / Severe or progressive headache.

- bpanukapgams / Bradycardia.

Y

— PazgpaxutensHocTb / Irritability.
— VrHeTeHne co3Hauus /
Decrease level of consciousness.

— Hepep>xaHue Mo4u, HECOOTBETCTBYIHOLLEE
Boapacty / Age-inappropriate incontinence.
— MaTorHOMOHNYHbIE NPU3HAKN
BHYTPUYEPENHON runepTeH3nm /
Specific signs of intracranial pressure

Yposexb rnukemun mexee 14 mmonb/n /
Blood glucose < 14 mmol/I

v

BuyTpuBeHHas uudpy3us / IV Therapy:

1. Jo6aBnTb 5-12,5% pacTBOpbI [KOKO3bl B UHAY3MIO,
4T06bI M36€XaTh runornukemun / Add 5-12.5% glucose
to IV fluids to prevent hypoglycemia.

2. He cHwxatb 03y nHcynuHa mexee 0,05 Efl/kr/4ac /
Do not reduce insulin dose less than 0.05 IU/kg/h

v

Yny4wenue / Improved
- YnosnetsoputenbHoe camo4ysctsue / Clinically well.
— Xopowlo neet / Tolerating oral fluids.
— PerpeccupoBanne ketoaunaosa /
Ketoacidosis resolved

v

MoaKoXHOe BBEAEHME NHCYNNHA,
OTK/KYEHNE BHYTPUBEHHON NHCDY3NUN UHCYNNHA
yepe3 1 4ac nocne NepBOro NOAKOXHOrO BBEAEHNUS /
Start SC insulin, and then stop IV insulin
after 1 hour after the first SC injection

Algorithm of intensive care of diabetic ketoacidosis in children
ANTOpUTM MHTEHCUMBHOM Tepanuu anMabeTMyeckoro KeToaumaosa y neten

v

Wckniouutb runornukemuto! /
Rule out hypoglycemia
Otek ronosHoro mo3ra? / Brain oedema

v

Tepanus oTeka ronoBHOro mosra /
Intensive care of brain oedema
—2,7% NaCl, 5 Mn/Kr, BHyTPUBEHHO,
60m1t0CHO Unm maHHuTon 0,5-1,0 r/kr / 2.7% saline,
5 ml/kg, iv bolus, or mannitol 0.5-1.0 g/kg.

— YMeHbLUNTb CKOPOCTb MH(PY3MM 10 YPOBHS,
HE06X0AMMOr0 Ns NoAAepXKaHus
HopmanbHoro AL/

Adjust IV fluids to maintain normal BP.

— KT/ MPT TonbKo nocne crabunusauum
coctosHus naunenta / CE or MRI only after patient
stabilized

OB30OPbI
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or 0.45%) depends on the concentration of so-
dium in the plasma. In case of the normonatre-
mia, 0.9% solution is used, and in hypernatremia
(Na+ > 150 mmol/L) — 0.45% solution. Although,
the use of its appointment is not recognized by all
authors. In case of the hyponatremia, the plasma
sodium concentration should be calculated due
to the level of glycemia:

[blood glucose] - 5,6
[Na*] = [Na*] + -16.
5,6

The use of hypertonic solutions for hypon-
atremia in patients with DKA is categorically
contraindicated! The drug of choice in this situ-
ation is 0.9% NaCl solution.

When glucose concentration decreases by
1 mmol/L, the plasma sodium concentration
should be increased by 1.6 mmol. The decrease
sodium concentration in dynamics against
hyperglycemia is a sign of progression of ce-
rebral edemal!

A fluid deficiency should be compensated for at
least 24-36 hours, and if there is a high risk of cer-
ebral edema — 48 hours. The faster elimination of
dehydration can cause a sharp decrease in plasma
osmolarity and progression of an intracranial hy-
pertension. The rate of decrease in plasma osmo-
larity should not exceed 1.5-2.0 mOsm/hour.

A necessary component of the infusion pro-
gram is the donation of potassium in order to
eliminate its deficiency and prevent the deve-
lopment of cardiac arrhythmias (Table 4).

The potassium treatment is prescribed only
after elimination of pronounced manifestations

ISSN 2221-2582

of a hypovolemia, in the presence of adequate
diuresis and serum K+ concentration less than
5.0 mmol/L [9]. It should be noted that in DKA
the need for potassium is at least 150% of the
age requirement: 1.5-3.0 mEq/kg per day.

In case of normokalemia (4-6 mmol/L) the po-
tassium is administered at the rate of 40 mEq in
1L of infusion solution, and in hypokalemia —
60 mEq/L.

In case of severe hypokalemia (blood potas-
sium concentration less than 3.0 mmol/L), po-
tassium solutions are administered in dose of
0.5 mmol/kg per hour for one hour with subse-
guent assessment of potassium levels in blood.

When the blood glucose concentration drops to
14-17 mmol/L, a 5 or 10% glucose solutions should
be added to the infusion on the background of in-
sulin therapy, and it is better to use the concept of
"two packets". So, each of these bags contains the
same amount of electrolytes, but only one of them
is added glucose. The technique allows faster, more
economical and accurate correction of the dose of
administered glucose, which is titrated due to its
concentration in the blood. This approach can pre-

Table 3. Assessing the severity of dehydration in
children with diabetic ketoacidosis

Tabnuua 3. OueHKa CTeneHn TSHXKeCTU gernaparauumn
y fAeTel ¢ frabeTnyeckum Ketoawmpo3om

CreneHb TAXecTn /
Degree of severity

CreneHb gerngpatayum /
Degree of dehydration

5% oT maccbl Tena /
5% of body weight

Jlerkas, cpepHns cTeneHb /
Mild, moderate

10% oT maccbl Tena /
10% of body weight

Tsixkenas / Severe

Table 4. Fluid and electrolyte requirements in diabetic ketoacidosis [5]

Ta6nunua 4. NMoTpe6HOCTb B XXNAKOCTU 1 SNEKTPONUTAX Npu ArabeTnyeckomM KeToauugose [5]

KomnoHeHT / Com-
ponent

Motepu npun AKA, EQ/Kr / Aver-
age (range) losses per kg

Bo3spacTHasa cyTouHasa noTpebHOCTb /
24-hour maintenance requirements

Bopa / Water 70 (30-100) mn/ml

<10 kr / kg

100 mn/kr / 100 ml/kg

11-20 kr / kg

1000 mn + 50 mA/Kr Ha Kaxkabin Kr nocne 10 Kr
Beca/ 1000 ml + 50 ml/kg/24 h for each kg from
11 to 20

>20 kr / kg

1500 mn + 20 Mn/Kr Ha Kaxabl Kr nocne 20 Kr
Beca/ 1500 ml + 20 ml/kg/24 h for each kg >20

Hatpwuii / Sodium 6 (5-13) mmonb / mmol

2-4 mmonb / mmol

Kanwuin / Potassium 5 (3-6) mmosnb / mmol

2-3 mmonb / mmol

Xnop / Chloride 4 (3 -9) mmonb / mmol

2-3 mmorb / mmol

®ocdop / Phosphate | 0,5-2,5 mmonb / mmol

1-2 mmonb / mmol

REVIEWS
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vent the hypoglycemia despite the constant need
for insulin [10].

Both insufficient and excessive fluid admin-
istration can cause a significant increase or de-
crease in blood plasma osmolarity and progres-
sion of intracranial hypertension [4, 5, 11].

Against the background of circulating blood
volume recovery and stabilization of hemodynam-
ic parameters, insulin therapy at a starting dose of
0.05-0.1 U/kg per hour until regression of ketoac-
idosis is mandatory [5, 12, 13]. The insulin is pre-
scribed immediately after administration of a fluid
bolus or at the same time with the start of infusion
therapy. In patients with DKA, only short-acting in-
sulin preparations (Novorapid, Actrapid NM, etc.)
should be used. The pharmacokinetics of short-ac-
ting insulins is presented in Table 5.

Until a ketoacidosis regression, an insulin
dose of less than 0.05 units/kg per hour should
not be used. The optimal blood glucose level
should be maintained by infusion of 5 or 10%
glucose solutions.

The main objective in the treatment of patients
with DKA is not to eliminate hyperglycemia, but
to eliminate the signs of ketoacidosis [11].

An intravenous and subcutaneous bolus in-
jection of insulin is absolutely contraindicated
in DKA. The dose of insulin and the rate of infu-
sion of solutions for infusion therapy are selec-
ted so that the rate of decline of blood glucose
does not exceed 5.0 mmol/L per hour, although
the optimal rate of decline is 2 mmol/L per hour.
If there is no effect of insulin therapy within
two hours, the insulin dose can be increased to
0.15 1U/kg per hour, but this is a last resort way
that can only be used as an exception to the rule.

After a complete elimination of ketoacidosis
signs, a child should be examined by an endo-
crinologist to decide a possibility to change IV in-
fusion of insulin to subcutaneous injections.

During infusion and insulin therapy, sharp
spikes in blood glucose levels and a hypoglyce-
mia should be avoided, because both a signifi-
cant decrease and increase in blood plasma os-
molarity can cause progression of intracranial
hypertension [4, 5, 11].

Against the background of fluid and insulin
administration, a significant decrease in blood
plasma osmolarity can be observed with its si-
multaneous increase within the cellular struc-
tures of the CNS. This is the one of the factors
that can lead to or aggravate an already existing
cerebral edema [11].
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Table 5. Pharmacokinetics of short-acting insulins

Tabnuua 5. DapMaKkoKMHETVKa MHCYNIMHOB KOPOTKOro
nencrema

XapakTepuctuka / Char-

o Onuncanue / Description
acterization

Hauano pgencteua /
Start of action

Yepes 20-30 MUHYT OT
Hauana nHoysun / After
20-30 minutes from the
beginning of infusion

Makcnmym gencreua /
Maximum action

Yepes 2,5-3,5vaca/
After 2.5-3.5 hours

MpogomKknTenbHOCTb 6-8 yacos / 6-8 hours
pewncteua / Duration of

action

A rapid decrease in plasma glucose concen-
tration may also contribute to the development
of cerebral edema in patients with DKA. In par-
ticular, it may cause a decrease in plasma osmo-
larity and fluid movement into the CNS struc-
tures; therefore, glucose levels of plasma should
be kept in the range of 8-12 mmol/L [4, 5, 11].

The most controversial issue of intensive the-
rapy of diabetic ketoacidosis is the use of sodium
bicarbonate solution to correct metabolic acido-
sis [4-6].

According to many authors, the use of a so-
dium bicarbonate is the main risk factor for the
cerebral edema in DKA. They think, that against
the background of infusion of sodium bicarbo-
nate solution, secondary hypoxemia of CNS neu-
rons develops due to the shift of oxyhemoglobin
dissociation curve [6].

Both in acidosis and alkalosis there is a shift
of the oxyhemoglobin dissociation graph. There
is a shift to the left in alkalosis characterized by
an increase in the affinity of hemoglobin to oxy-
gen. The hemoglobin is quickly saturated with
oxygen in the lungs and very slow gives it to
tissues. It is always an unfavorable sign and in-
dication a marked disturbance of oxygenation.
Even an increase in blood oxygen content does
not improve tissue oxygenation, which should
be noticed when there are a cerebral edema and
performing artificial respiration. Several studies
demonstrate that the use of sodium bicarbonate
is accompanied by paradoxical acidosis of cere-
brospinal fluid, which was the basis for the nega-
tive attitude of different researchers to the use of
sodium bicarbonate in patients with DKA [6]. The
sodium bicarbonate is extremely harmful in pa-
tients with diabetic ketoacidosis and can be used
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only if there is a high probability of myocardial
depression on the background of metabolic aci-
dosis [2,6, 11, 14, 15].

The ketoacidosis gradually regresses with ade-
quate infusion and insulin therapy in the majority
of clinical cases. But sometimes the decompen-
sated metabolic acidosis may persist and sodium
bicarbonate (0.5-1.0 mEq/kg for 30-60 minutes)
can be appropriate. Both we and other authors
believe that the use of sodium bicarbonate can
be justified only in the presence of decompensat-
ed metabolic acidosis (pH < 7.1) and a high risk of
acute myocardial depression [11, 14, 15]. There is
a small experience of correction of metabolic aci-
dosis and hyperglycemia in children with DKA us-
ing infusion solutions containing succinate [16].

In some cases, even while an adequate infu-
sion and insulin therapy, progression of intracra-
nial hypertension and clinical symptoms of cere-
bral edema are noted. Its diagnostic criteria are
presented in Table 6. The necessary components
of therapy are restriction of the volume of fluid,
using of osmotic diuretics, tracheal intubation
and transfer the patient to invasive mechani-
cal ventilation in case of progression of cerebral
edema in patients with DKA [4, 5, 11]. If the pa-
tient has depressed consciousness without ob-
vious clinical signs of progression of intracranial
hypertension and consciousness of the level of
coma, use of osmotic diuretics is categorically
contraindicated.

ISSN 2221-2582

An artificial ventilation should be used only
if it is a last way and there is a decompensated
respiratory failure and high risk of aspiration
syndrome. It is important to note that severe hy-
pocapnia is a risk factor for the progression of
cerebral edema, because low levels of carbon
dioxide tension in the blood lead to a cerebral
vasospasm, impaired autoregulation of cerebral
blood flow and ischemia in CNS [17].

In patients with DKA it is advisable to main-
tain the level of pCO, as it was before tracheal
intubation, avoiding excessive decrease and
increase of pCO,, because the hypocapnia is a
compensatory mechanism aimed at eliminating
ketoacidosis [11].

Drugs of choice for correction of intracrani-
al hypertension are mannitol and/or hypertonic
sodium chloride. The intravenous drip manni-
tol is administered at a dose of 0.5-1.0 g/kg for
20 minutes. If there is no effect, it can be done
again. While using mannitol, improvement of
cerebral blood flow and cerebral oxygenation is
noted.

A hypertonic sodium chloride (3%) is used
drip intravenously at a dose of 5-10 ml/kg for
30 minutes. The main advantage of hypertonic
sodium chloride compared with mannitol is the
prevention of hyponatremia and hypovolemia
while there is an osmotic diuresis [3]. It can be
used as a "second-line" drug in the absence of
effect from mannitol.

Table 6. Criteria for the diagnosis of cerebral edema in patients with diabetic ketoacidosis [11]

Tabnuua 6. Kputepunu AnarHocTnkm oteka Mo3ra y nauMeHToB ¢ AnabeTnyeckum Ketoaumpgosom [11]

AunarHoctnyeckme kKputepum /

Diagnostic criteria

«bonbwmne» Kputepun /
“Major” criteria

«Manble» kputepun /
“Minor” criteria

1. HeapekBaTHasA aBuratenbHas um
BepOasnbHas peakuns B OTBET Ha
6onesoli pa3gpaxuTesnb / Abnormal
motor or verbal response to pain.

2. lekopTuKaLMOHHasA nn
feuepebpaunoHHas purngHocCTb /
Decorticate or decerebrate posture.

3. Mapanny yepernHo-mo3rosbix
HepBoB (ocobeHHo llI, IV n VI) / Crani-
al nerve palsy (especially IIl, IV, VI).

4. Hannuve naTtonornyeckmx TMnos
AbIXaHUA (AbIXaHWe MO TUMY «racmny,
TaxMMHO3, AbixaHue YenHa-Crokca,
anHo3) / Abnormal neurogenic
respiratory pattern (eg, grunting,
tachypnea, Cheyne-Stokes, apneu-
stic)

. YrHeTeHne unu ynaynvpyollee

cosHaHue / Altered mentation or
fluctuating level of consciousness.

. YMeHbLUeHre 4acToThbl cepaeyHblx

coKpaLleHuin (bonee yem Ha 20

B MUHYTY), HE CBA3AHHOE CO CHOM
Unmn ctabunusaymen nokasartenem
remofvHamuku / Sustained heart
rate deceleration (decline more than
20 per minute) not attributable to
improved intravascular volume or
sleep state.

. HecooTsetcTBytoLiee Bo3pacTy

BO36yxaeHue / Age-inappropriate
incontinence

1. PBoTa / Vomiting.

2. TonosHas 6onb / Headache.

3. lnacTonnyeckoe aptepuanbHoe
fasneHue 6onee 90 Mm pT.CT. /
Diastolic blood pressure greater than
90 mm Hg.

4.Bo3pacT MmeHee 5 net / Age <5 years

REVIEWS
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XWAKOCTb / FLUD | | JNEKTPOJINTDbI / ELECTROLYTES | | WHCYJNH / INSULIN
ECnu KOHUEHTPALMM Kanusi B KPoBM TMNEprIMKeMHYEcKHii FHnepocMonApHbIi

0,9% pacTBop HaTpus xn0pnaa,
20 mMn/Kr, NOBTOPUTb A0 YNYYLIEHUS
nepdyaun / Normal saline, 20 ml/kg,

repeat until perfusion established

13 pacyerta 40 Mmornb/n

<5 Mmonb/n — [106aBUTb B PacTBOPbI
ANs MHGY3UK npenaparbl Kanus

00 ynyyLeHus nepdoysum /
If potassium blood level <5 mmol/l
¢ add in IV fluids potassium 40 mmol/l

rUNepocMonsApHbIA CUHAPOM /
hyperglycemic hyperosmolar
syndrome.
HasHa4nTb WHCYNMH, ecnu
KOHLEHTPaLys rOKO3bl
He CHUXaeTcs Ha oHe

nunabeTnyeckuit Ketoauupos /
hyperosmolar diabetic
ketoacidosis.
HazHaunTb UHCYNNH
nocne CTapToBoN

BOJIEMUYECKOW HArpy3Ku /

UHCDY3NOHHOV Tepanum / Start insulin infusion

JloTaumns Xuakocti B 06beme
BO3pacTHON noTpe6HoCTM /
Maintenance fluids
+ BOCNONHeHNe fgeduumta (12-15%
0T Beca Tena) B TeqeHune 24-48 4/
+ deficit (12-15% of body weight)

phosphate every 2 hours

MOHUTOPWHI KOHLEHTpaLuu
3NEKTPONUTOB, KanbLus, MarHus,
dhocchatoB kaxable 2 4/ Monitor
electrolytes, calcium, magnesium,

Start insulin infusion if blood
glucose level does not fall

for a long time with +

intravenous fluids alone

after initial IV fluids

MocToAHHAA UHY3Us
+ MPOCTOro MHCYNMHA

replacement over 24-48 hours;
MonunoHHble

KpUCTaNnoufHbIe pacTBopb! /

Polyionic crystalloid solutions

v

BoccTaHoBneHue
Temmna no4acosoro auypesa/
Replace urine output

Y \ 4

B no3e 0,05-0,1 E[/kr/4ac
B 3aBUCUMOCTY OT CTEMEHN
TSXKECTN MeTaboNN4ecKoro
auuposa/
Continuous IV infusion regular
insulin 0.05-0.1 1U/kg/h,
depending on degree
of acidosis

v v

TuTpOBaHNE A03bl MHCYNMHA C LIeNblo CHUXEHUS KOHLEHTPaLN
rMOKO3bl B KPOBM CO CKOPOCTbHO 4,0-5,5 MMonb/n/yac /
Titrate insulin dose to decrease blood glucose
by 4.0-5.5 mmol/|

v

MocTosHHasa UHAY3Ns
NPOCTOr0 MHCYNNHA B 03
0,025-0,05 E[l/kr/4ac /
Continuous IV infusion regular
insulin 0.025-0.05 IU/kg/h

lMeproamnyeckas oLeHKa BOSIEMUYECKOro CTaTyca, KOPPeKLms CKOPOCTI BBEAEHUS XMAKOCTM 1 3NEKTPONNTOB NPU HE06X0[UMOCTH /
Frequently assess circulatory status and fluid balance (intake / output)
Adjust rate and electrolytes compositions of fluids as needed

Fig. 2.
Fig. 2.

PECULIARITIES OF INTENSIVE CARE
OF HYPEROSMOLAR HYPERGLYCEMIC
NONKETOTIC COMA

The main distinguishing feature of treatment of
hyperosmolar hyperglycemic nonketonic coma is
the correction of water and electrolyte disorders. The
use of insulin preparations is justified if the blood
glucose level does not decrease while the patient is
giving an infusion therapy. The starting dose of insu-
lin should not exceed 0.05 U/kg per hour (Fig. 2).

CONCLUSION

At the end of the review of modern principles
of intensive care of complications in children
with diabetes mellitus, it should be noted that
any rash and routine intervention can bring both
benefit and harm. Thus, cautious and timely as-
sessment of the patient's condition and subse-
quent correction of therapy are necessary.

ADDITIONAL INFORMATION

Author contribution. Concept and design of
the study: Aleksandrovich Yu.S. Pshenisnov K.V,
collection and processing of primary material:

Algorithm of intensive care of hyperosmolar hyperglycemic coma
Algorithm of intensive care of hyperosmolar hyperglycemic coma

Pshenisnov KV, Muratov P.A., DitkovskayalL.V,
writing the text of the article: Pshenisnov K.\V.,
Prometnoy D.V., Kopylov V.V., Muratov P.A,; editing:
Ivanov D.O., Aleksandrovich Yu.S. All authors read
and approved the final version before publication.

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

Funding source. This study was not support-
ed by any external sources of funding.

AOMNOJIHUTEJIbHAA UHOOPMALNA

Bknap aBTopoB. KoHuenuua n gn3anH nccne-
poBaHuA: AnekcaHgposuy H0.C., MweHncHoB K.B,;
cbop ”n ob6bpaboTka nepBMYHOrO MaTepuana:
MweHwncHos K.B., Mypatos l.A., Antkosckas J1.B.;
HanucaHme TekcTa cTatbu: [MweHucHos K.B.,
MNpometHown [1.B., Konbinos B.B., MypaTtoB N.A.; pe-
JaktuposaHue:BaHo 1.0., AnekcaHgposuy 10.C.
Bce aBTOpBI Npounu 1 ogobpunu puHanbHyo Bep-
cuvio nepep nybnmkaymen.

KoH}nuKT nHtepecoB. ABTOPbI AEKTApPUpPYIOT
OTCYTCTBUE ABHbIX Y MOTEHLUMANbHbIX KOHPNINKTOB
NHTEPeCOB, CBA3aHHbIX C NybnuKauuen HacToA-
Lien ctatbu.



Children’s Medicine of the North-West
2024/Vol. 12 N2 1

UcTtouHuK PpuHaHcmpoBaHMA. ABTOpbI 3asB-

nAT 06 OTCYTCTBUN BHeLHEro GrHaHCMPOBaHNWA
npu NpoBeAeHnn NCcnefoBaHuA.

REFERENCES

1.

10.

Ivanov D.O., Surkov D.N., Mavropulo T.K. Vodno-
jelektrolitnye i jendokrinnye narushenija u detej
rannego vozrasta. [Water-electrolyte and endo-
crine disorders in young children]. Sankt-Peter-
burg: Inform-Navigator Publ.; 2013. (in Russian)
Aleksandrovich Ju.S., Pshenisnov K.V. Intensivnaja
terapija kriticheskih sostojanij u detej. [Intensive
care of critical conditions in children]. Sankt-Peter-
burg: Izdatel’stvo N-L; 2014. (in Russian)
McGregor S., Metzger D.L., Amed S., Goldman R.D.
Fluid management in children with diabetic ke-
toacidosis. Can Fam Physician. 2020; 66(11): 817-9.
Saharnyj diabet 1 tipa u detej. [Type 1 diabetes mel-
litus in children]. Klinicheskie rekomendacii. Mosk-
va: Obshhestvennaja organizacija “Rossijskaja asso-
ciacija jendokrinologov” Publ.; 2021. (in Russian).
Glaser N., Fritsch M., Priyambada L. et al. ISPAD
clinical practice consensus guidelines 2022: Dia-
betic ketoacidosis and hyperglycemic hyperos-
molar state. Pediatr Diabetes. 2022; 23(7): 835-
56. DOI:10.1111/pedi.13406.

Azova S., Rapaport R., Wolfsdorf J. Brain injury
in children with diabetic ketoacidosis: Review of
the literature and a proposed pathophysiologic
pathway for the development of cerebral ede-
ma. Pediatr Diabetes. 2021; 22(2): 148-60. DOI:
10.1111/pedi.13152.

Lah Tomuli¢ K., Matko L., Verbi¢ A. et al. Epidemi-
ologic Characteristics of Children with Diabetic
Ketoacidosis Treated in a Pediatric Intensive Care
Unit in a 10-Year-Period: Single Centre Experience
in Croatia. Kaunas; Medicina. 2022; 58(5): 638. DOI:
10.3390/medicina58050638.

Gripp K.E., Trottier E.D., Thakore S. et al. Current
recommendations for management of paediat-
ric diabetic ketoacidosis. Paediatr Child Health.
2023; 28(2): 128-38. DOI: 10.1093/pch/pxac119.
Gupta A., EI-Wiher N. Therapeutic Challenges in
Management of Severe Acidosis and Profound
Hypokalemia in Pediatric Diabetic Ketoacidosis.
Glob Pediatr Health. 2019; 6: 2333794X19840364.
DOI: 10.1177/2333794X19840364.

Veverka M., Marsh K., Norman S. et al. A Pediatric
Diabetic Ketoacidosis Management Protocol In-
corporating a Two-Bag Intravenous Fluid System
Decreases Duration of Intravenous Insulin The-
rapy. J Pediatr Pharmacol Ther. 2016; 21(6): 512-7.
DOI: 10.5863/1551-6776-21.6.512.

11.

12.

13.

14.

16.

17.

ISSN 2221-2582

Aleksandrovich Yu.S., Pshenisnov K.\. Gor-
deev V.I. Intensivnaja terapija diabeticheskogo
ketoacidoza u detej. [Intensive care of diabetic
ketoacidosis in children]. Rossijskij vestnik det-
skoj hirurgii, anesteziologii i reanimatologii.
2012; 11(2): 92-9. (in Russian).

Forestell B., Battaglia F., Sharif S. et al. Insulin Infu-
sion Dosing in Pediatric Diabetic Ketoacidosis: A
Systematic Review and Meta-Analysis of Rando-
mized Controlled Trials. Crit Care Explor. 2023;
5(2):e0857.DOI: 10.1097/CCE.0000000000000857.
Rameshkumar R., Satheesh P., Jain P. et al. Low-
Dose (0.05 Unit/kg/hour) vs Standard-Dose
(0.1 Unit/kg/hour) Insulin in the Management of
Pediatric Diabetic Ketoacidosis: A Randomized
Double-Blind Controlled Trial. Indian Pediatr.
2021; 58(7): 617-23.

Saeed A., Ziyaee F. Treatment of septic shock in two
pediatric patients with severe diabetic ketoacido-
sis using invasive hemodynamic monitoring: a case
report. BMC Endocr Disord. 2023; 23(1): 65. DOI:
10.1186/512902-023-01315-4.15.

Ditkovskaya L.V., Aleksandrovich Yu.S., Pshenis-
nov K.V. i dr. Tjazhjoloe techenie diabeticheskogo
ketoacidoza na fone novoj koronavirusnoj infekcii
u rebjonka starshego vozrasta (klinicheskij slu-
chaj). [Severe course of diabetic ketoacidosis due
to new coronavirus infection in older children
(clinical cases)]. Zhurnal infektologii. 2022; 14(5):
101-8. DOI: 10.22625/2072-6732-2022-14-5-101-
108 (in Russian).

Pshenisnov K.V., Aleksandrovich Yu.S. Prime-
nenie rastvorov sukcinata v kompleksnoj inten-
sivnoj terapii diabeticheskogo ketoacidoza u
detej (sluchaj iz praktiki). [Succinate solutions’
application as a part of complex intensive thera-
py of diabetic ketoacidosis in children]. Medicin-
skij alfavit Publ. 2014; 11: 32-6. (in Russian).
Glaser N., Bundros A., Anderson S. et al. Brain cell
swelling during hypocapnia increases with hy-
perglycemia or ketosis. Pediatr Diabetes. 2014;
15(7): 484-93. DOI: 10.1111/pedi.12114.

JIUTEPATYPA

1.

Meanos [.0., Cypkos [.H., Masponyno T.K. Boa-
HO-3/1eKTPOJNIUTHbIE N SHAOKPWHHbIE HapyLleHnsA
y AeTen paHHero Bo3pacTa. CM6.: MHdopm-Hasu-
ratop; 2013.

Anekcangposuy 0.C., MNMuweHncHoB K.B. UHTeH-
C/BHasA Tepanua KPUTUYECKUX COCTOAHUN Yy Ae-
Ten. CM6.: Uspatenbcteo H-JT; 2014.

McGregorS., MetzgerD.L.,AmedS., Goldman R.D.
Fluid management in children with diabetic

REVIEWS



ISSN 2221-2582

10.

ketoacidosis. Can Fam Physician. 2020; 66(11):
817-9.

CaxapHbiin guabet 1 Tnna y pgetein. KnuHuueckne
pekomeHgaumm. M.: O6lecTBeHHaAa oOpraHusa-
uma «Poccmnckaa accouurauma SHOOKPUHONMO-
ros»; 2021.

Glaser N., Fritsch M., Priyambada L. et al. ISPAD
clinical practice consensus guidelines 2022: Dia-
betic ketoacidosis and hyperglycemic hyperos-
molar state. Pediatr Diabetes. 2022; 23(7): 835-
56. DOI:10.1111/pedi.13406.

Azova S., Rapaport R., Wolfsdorf J. Brain injury
in children with diabetic ketoacidosis: Review
of the literature and a proposed pathophysio-
logic pathway for the development of cerebral
edema. Pediatr Diabetes. 2021; 22(2): 148-60.
DOI:10.1111/pedi.13152.

Lah Tomuli¢ K., Matko L., Verbi¢ A. et al. Epide-
miologic Characteristics of Children with Dia-
betic Ketoacidosis Treated in a Pediatric Inten-
sive Care Unit in a 10-Year-Period: Single Centre
Experience in Croatia. Kaunas; Medicina. 2022;
58(5): 638. DOI: 10.3390/medicina58050638.
Gripp K.E., Trottier E.D., Thakore S. et al. Current
recommendations for management of paediat-
ric diabetic ketoacidosis. Paediatr Child Health.
2023; 28(2): 128-38. DOI: 10.1093/pch/pxac119.
Gupta A., EI-Wiher N. Therapeutic Challenges in
Management of Severe Acidosis and Profound
Hypokalemia in Pediatric Diabetic Ketoacidosis.
Glob Pediatr Health. 2019; 6: 2333794X19840364.
DOI: 10.1177/2333794X19840364.

Veverka M., Marsh K., Norman S. et al. A Pediat-
ric Diabetic Ketoacidosis Management Protocol
Incorporating a Two-Bag Intravenous Fluid Sys-
tem Decreases Duration of Intravenous Insulin
Therapy. J Pediatr Pharmacol Ther. 2016; 21(6):
512-7. DOI:10.5863/1551-6776-21.6.512.

1.

12.

14.

15.

16.

17.

Children’s Medicine of the North-West
2024/Vol. 12 N2 1

Anekcangposuu t0.C., MweHuncHos K.B., Topaees B.W.
WHTeHcrBHasA Tepanusa guabeTnuyeckoro Ketoauu-
[o3ay geteil. POCCnincknii BeCTHUK AeTCKOM XMpYp-
ru, aHecTesnonorum n peaHmumatonorun. 2012; 11(2):
92-9.

Forestell B., Battaglia F., Sharif S. et al. Insulin
Infusion Dosing in Pediatric Diabetic Ketoac-
idosis: A Systematic Review and Meta-Anal-
ysis of Randomized Controlled Trials. Crit
Care Explor. 2023; 5(2): e0857. DOI: 10.1097/
CCE.0000000000000857.

. Rameshkumar R., Satheesh P., Jain P. et al. Low-

Dose (0.05 Unit/kg/hour) vs Standard-Dose (0.1
Unit/kg/hour) Insulin in the Management of
Pediatric Diabetic Ketoacidosis: A Randomized
Double-Blind Controlled Trial. Indian Pediatr.
2021; 58(7): 617-23.

Saeed A., Ziyaee F. Treatment of septic shock in
two pediatric patients with severe diabetic ke-
toacidosis using invasive hemodynamic moni-
toring: a case report. BMC Endocr Disord. 2023;
23(1): 65. DOI: 10.1186/512902-023-01315-4.
OnTkosckas J1.B., AnekcaHgposny t0.C., MNMweHnc-
HoB K.B. n gp. Taxenoe TeueHne gnabetnyeckoro
KeToaumposa Ha GpoHe HOBOW KOPOHABMPYCHOM
nHbekumnm y pebeHka cTapliero BospacTta (Knu-
Huyeckuin cnyyan). KypHan nnpektonoruu. 2022;
14(5): 101-8. DOI: 10.22625/2072-6732-2022-14-5-
101-108.

MNuwenncHos K.B., Anekcangposuu 0.C. Mpume-
HeHVie pPacTBOPOB CYKLMHATAa B KOMMIEKCHOWN
WHTEHCMBHOWN Tepanuu ArabeTnyeckoro KeToa-
umpo3ay geten (cnyyam ns npakTukm). MegmumH-
ckun andasut. 2014; 11: 32-6.

Glaser N., Bundros A., Anderson S. et al. Brain cell
swelling during hypocapnia increases with hyper-
glycemia or ketosis. Pediatr Diabetes. 2014; 15(7):
484-93. DOI: 10.1111/pedi.12114.



Children’s Medicine of the North-West ISSN 2221-2582
2024/Vol. 12N2 1

UDK 616.89-008.47/.48-053.5-085+615.851+159.92/.74+376.1+372.46+376.5
DOI: 10.56871/CmN-W.2024.47.75.009

ASSESSMENT OF SCHOOL MATURITY
OF CHILDREN WITH ATTENTION DEFICIT HYPERACTIVITY SYNDROME

© Elizaveta S. Shanina, Olga V. Shanina, Nina V. Evdokimova

Saint Petersburg State Pediatric Medical University. Lithuania 2, Saint Petersburg, Russian Federation, 194100

Contact information:

Nina Viktorovna Evdokimova — Candidate of Medical Sciences, Assistant at the Department of Propaedeutics of Childhood
Diseases with a course in general care for children. E-mail: posohova.nina2014@yandex.ru  ORCID ID: 0000-0001-9812-6899
SPIN: 6552-7359

For citation: Shanina ES, Shanina OV, Evdokimova NV. Assessment of school maturity of children with attention deficit hyperactivity
syndrome. Children’s Medicine of the North-West (St. Petersburg). 2024;12(1):92-97. DOI: https://doi.org/10.56871/CmN-W.2024.47.75.009

Received: 17.11.2023 Revised: 18.12.2023 Accepted: 25.01.2024

Abstract. Nowadays, one of the necessary tasks of a pediatrician is to assess the child’s readiness for the schooling.
The process of a child’s transition from kindergarten to school is a real test, because in addition to the academic load
that children are given from the first days of school, they need to go through a period of adaptation and socialization
among their peers. Children with diseases of the nervous system, including attention deficit hyperactivity disorder,
may be immature by the time they enter school, which will subsequently lead to poor academic performance,
maladjustment and conflicts with peers and teachers due to a decrease in adaptive and communication
abilities.35 children of senior preschool age (17 girls, 18 boys) from the city of Veliky Novgorod took part in the study.
To assess school maturity, the Kern-lJirasik test was used. ADHD was more often reported in boys. In 36% of cases,
children with ADHD had neurological features in the form of delayed speech development, 12% had local tics, and
16% had enuresis. The study found that 60% of children with attention deficit hyperactivity disorder had a low level
of school maturity, while 50% of children in the control group had a high level of school maturity.When studying
personal maturity, fine motor skills and visual coordination, visual-spatial perception and visual memory, as well as
intellectual maturity, a low level of development prevailed in children with attention deficit disorder, while a high
level of these indicators predominated in healthy children. Children with attention deficit hyperactivity disorder are
not ready for school; this requires further development of approaches to teaching such children.

Key words: attention deficit hyperactivity disorder; Kern and Jirasik test; school readiness assessment.
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Pe3iome. B Halle Bpems ofHOM 13 HEOOXOAUMBIX 3afay Bpaya-neamatpa CTaHOBUTCA OLeHKa FOTOBHOCTU pe-
6eHKa Kk obyueHuio B WwKone. Mpouecc nepexofa pebeHKa 13 4ETCKOro cajia B LUKONY ABAAETCA HACTOALUM UC-
MbiTaHMEeM, MOTOMY YTO MOMUMO Y4ebHON Harpy3Ku, KotTopas NpefoCcTaBAAeTCA AETAM C NEPBbIX AHEN LKOJIbI, UM
HeobXoAMMO NPOVTN NEPUOL aganTaLumn U coumanm3aLmm Cpeam CBEPCTHUKOB. [leTu ¢ 3aboneBaHUAMY HEPBHOM
CUCTEMbI, B TOM YMCIe U C CUHAPOMOM AeduunTta BHMMaHUA 1 runepaktueHocty (CABI), MoryT oka3aTtbca He-
3penbiMy K MOMEHTY MOCTYMIEHUA B LIKOJY, YTO B MOC/EAYOLLEM MOBMIEYET 3a COOOM NIOXYI0 YCNeBaeMoCTb,
Ze3afanTaumio Y KOHONMKTbI CO CBEPCTHUKAMU U yUYUTENAMM M3-3a CHYPKEHWA afanTalYOHHbIX U KOMMYHMKaTUB-
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HbIX CrocobHocTel. B nccnenoBaHUm NpUHANK yyactue 35 feTeil cTapluero JOLWKONbHOro Bo3pacTa (17 neBouvek,
18 MmanbunkoB) ropoaa Benukun Hosropop. [1na oLEeHKM LWKOIbHOW 3pesiocTy Obiil MCMob30BaH TecT KepHa-—
Munpacnka. CABI valle pernctpupoBanca y Manbunkos. B 36% cnyuaes aetu ¢ CIIBI nmenu HeBponornyeckme
0COOEHHOCTM B BUAE 3aAEPXKKM peuyeBoro pasButns, 12% — nokanbHble TUKKU, 16% — 3Hypes. B xope nccne-
[0BaHWA 6bIn0 ycTaHOBNEHO, YTO 60% AeTel ¢ CMHAPOMOM AedurLnTa BHUMAHWA U TMNepakTUBHOCTY 0baganu
HU3KMM YPOBHEM 3PENocTy, B TO BpeMs Kak 50% AeTel B KOHTPONbHOW rpyrne MMesn BbICOKMI YPOBEHb LUKOSb-
How 3penocTtu. Mpu nccnefoBaHUM IMYHOCTHOW 3PENIOCTU, MENKOV MOTOPUKM 1 3pUTENbHO KOOPAMHALNN, 3pU-
TeJIbHO-MPOCTPAHCTBEHHOIO BOCMPUATAA 1 3PUTENIbHOM NaMATH, @ TaKkKe MHTENNEKTyalbHON 3penocTu y AeTen
C cHapoMoM feduumTa BHUMaHNA npeobnagan HU3KUA YPOBEHb Pa3BUTKSA, Y 3A0POBbIX AeTel Habnioaanoch
npeob6nafgaHvie BbICOKOro YPOBHA AaHHbIX Noka3aTenen. [letu, umetowe CABT, He roToBbI K LUKONbHOMY 06yye-
HUIO, 3TO TPebyeT JanbHelLeln pa3paboTKM NOAXO[0B K 06YUYEHUNIO TaKKX AETEN.

KnioueBble cnosa: cuHOpom Oepuyuma 6HUMAHUS U 2unepakmusHocmu; mecm KepHa u WMupacuka; ouyeHka

20mMos8HOCMU K WKoJie.

INTRODUCTION

Attention deficit hyperactivity disorder (ADHD)
is a behavioral developmental disorder characte-
rized by impaired control, decreased attentive-
ness, high levels of impulsivity and motor activity
[1]. This mental disorder is diagnosed in 8-15%
of cases in pediatric practice all over the world,
and in 60% of cases the disorder persists into
adulthood [2]. In European countries, the ratio of
ADHD occurrence in boys and girls ranges from
3:1 to 16:1 [3]. The incidence of the disease has
increased very much over the last 20 years, from
2.2 to 30% as well as the prevalence of autism.

Nowadays, the exact etiology is unclear, but
some studies link the pathology to genetic predis-
position and central nervous system damage atthe
early stages of development [4]. Psychoemotional
stress may also be the cause of ADHD [5].

There are three types of ADHD: hyperactive/
impulsive type, inattentive type, and combined
type [6].

The problem of ADHD is poorly studied in chil-
dren. Nowadays, insufficient awareness of the dis-
ease among both teachers and parents leads to
the decrease in the child's mental state. It also will
affect his or her personality, self-esteem and so-
cialization in the future [7]. In addition to the aca-
demic load that a child receives at the 1st grade
of school, a student with ADHD has an enormous
stress while adapting to new conditions and new
society.

Children with ADHD have less adaptive and
communicative abilities compared to their peers.
Due to their immaturity by the time they enter
school, children with ADHD have not only difficul-
ties in understanding the school curriculum, but
also problems with socialization. It can be mani-
fested by conflicts with classmates and teachers

[8]. These problems can affect the emotional state
of the child in the future.

A number of authors have described the
pathogenesis of the ADHD — the theory of im-
paired neurotransmitters metabolism that control
the higher mental functions. It is a cause of the
presence of additional neuropsychiatric disorders
in children with ADHD [9].

THE AIM OF THE STUDY

The aim of the study is to assess the level of
school readiness in children with attention deficit
hyperactivity disorder.

MATERIALS AND METHODS

Thirty-five children of preschool age were exa-
mined in the city of Veliky Novgorod. The group of
children with attention deficit hyperactivity disor-
der consisted of 25 children. No one has acute dis-
eases at the time of the study. The control group
consisted of 10 children. No one of them has acute
and chronic diseases at the time of the study too.
The Kern-Jirasek test [10] was used to determine
school maturity. All children underwent an an-
thropometry.

The first task was to draw a male figure. The
presence of elements of male clothing, all facial
components, and the number of fingers drawn on
the limbs were important. This task assessed the
child's personal maturity.

The second task was to write the proposed
phrase. An attention was paid to the legibility of
the written letters, their size, and the presence or
absence of deviation of inscription from the hori-
zontal level. This task was used to assess fine mo-
tor skills and hand-eye coordination.

The third task was to draw a group of ten dots.
The number of dots, their size and deviation from
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the column or other dots were important. This
task was used to assess visual-spatial perception
and visual memory.

These three tasks were evaluated with a scale
from 1 to 5, where 1 is a perfectly completed task
and 5 is a major deviation of the task.

After assessing each of them, the scores were
summed and the level of overall school readiness
were determined.

The fourth task was a questionnaire (20 ques-
tions). Each answer of a question was converted to
an equivalent point. After the addition of scores,
the level of verbal intelligence was determined.

RESULTS

17 girlsand 18 boys were in the study. The ADHD
was registered more often in boys. The manifesta-
tion of ADHD occurred from 4th year of life, anam-
nesis vitae was without peculiarities. Children re-
ceived at least 4 courses of symptomatic treatment
(nootropics, adreno- and sympathomimetics, and
vitamin therapy). All children attended kindergar-
ten, where were additional lessons with a speech
therapist and a psychologist. Children with ADHD
visited a neurologist every 3 months. 50% of chil-
dren were from large families or without sibs. An
organic brain pathology was present in 40% of chil-
dren. It can be cause of the lack of effectiveness of
drugs and lessons with speech therapist and psy-
chologist. The physical development of children in
both groups was comparable to the normal.

Children with ADHD in 36% of cases had neu-
rological features in the form of delayed speech

M 3apepxka pedesoro pa3sutus / Delayed speech development
B JlokanbHble TukK / Local ticks 9Hype3 / Enuresis

Fig. 1. Neurological characteristics of children with atten-
tion deficit disorder

Puc. 1. Hesponormnyeckne ocobeHHOCTM AETEM C CMHAOPO-
MOM geduLmMTa BHUMAHMKS
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development, 12% — local tics, 16% — enuresis
(Fig. 1).

The study found that 60% of children with
ADHD had a low level of maturity, while 50% of
children in the control group had a high level of
school maturity.

We also have studied the personal maturity
in children with attention deficit disorder. The
low level of development prevails in this group
(52% — low level, 20% — medium level, 28% —
high level), in control group the high level prevails
(60% — high level, 30% — medium level, 10% —
low level). We observe a decrease in the level of
personal maturity in the majority of children with
ADHD compared to healthy children. This indica-
tor can explain the inability of children with ADHD
to independently predict their behavior, including
motor activity, as well as an inability to adequate
reacting to different situations. These qualities
may affect the concentration of attention during
the learning process, as well as the lack of motiva-
tion to fulfill the school plan.

The examination of fine motor skills and visual
coordination detected that the low level was in
children with ADHD (40% — low level, 32% —
medium level, 28% — high level), and the high
level was in healthy children (100% — high level).
In this case, the presence of a lower level of de-
velopment of fine motor skills and visual coordi-
nation in children with ADHD can lead to difficul-
ties in writing and reading. Also it should be noted
that in healthy children this task was performed
at the highest level in 100% of cases. More than a
half of children with ADHD performed this task at
a high and average level.

In the study of visual-spatial perception and
visual memory the low level of development pre-
vails in children with ADHD (52% — low level,
20% — medium level, 28% — high level), and the
high level prevails in second group (90% — high
level, 10% — medium level). This result shows a
pattern between children with ADHD and possi-
ble impairment of visual memory and visual-spa-
tial perception, which can also be one of the cau-
ses of school failure.

The examination of intellectual maturity shows
its low level in children with ADHD (36% — low
level, 28% — below average level, 36% — ave-
rage level), and the ratio of children with average
and high level is 50% each in group 2.

The results show that children with ADHD are
not ready for quick and well processing informa-
tion, also they do not have an enough vocabulary
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WHTennekTyanbHas 3penoctb /
Intellectual maturity

3pnTENbHO-NPOCTPAHCTBEHHOE
BOCMPWSATHE U 3pUTENbHAR NaMSATh /
Visual-spatial perception

and visual memory

Menkas MOTOpUKA 1 3puTenbHas KoopauHauus /
Fine motor skills and visual coordination

JIn4HOCTHas 3penocTb /
Personal maturity
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dkcnepumeHTanbHas rpynna / The experimental group
| | |
0% 10% 20% 30% 40% 50% 60%

Bbicokuin yposeHb / High level

M CpepHuii ypoBeHb / Low level

M Hu3kuit yposeHb / Low level

KoHTponbHas rpynna / The control group

80% 100% 120%

M Huskuit yposeHb / Low level

Fig. 2.  Evaluation of the results of the Kern-Jirasik school maturity test in children with attention deficithy peractivity
disorder
Puc. 2. OueHka pesynbTaToB TecTa WKONbHOI 3penoctu KepHa-lupacuka y aeteit ¢ CMHAPOMOM AeduuMTa BHUMAHMS W
rMNepakTUBHOCTH
| |
VHTennekTyanbHas 3penoctb /
Intellectual maturity
3puTENbHO-NPOCTPAHCTBEHHOE
BOCNPUATME 1 3pUTENbHAA NaMATb /
Visual-spatial perception .
and visual memory
Menkast MOTOpPUKaA W 3puUTeNbHas KOOpAUHaLus /
Fine motor skills and visual coordination
JIn4HOCTHas 3penoctsb /
Personal maturity w
0% 20% 40% 60%
Bbicokuit yposeHb / High level W CpepaHuii yposeHb / The average level
Fig. 3.  Evaluation of the results of the Kern-Jirasik school test in healthy children
Puc.3.  OueHka pesynsTaToB TecTa WKoNbHOii 3penoctn KepHa-Mupacuka y 300poBbix aeTeit

or they are inability to apply it fully. In most cas-
es, children with ADHD have a significantly lower
level of verbal intelligence compared to healthy
children (Fig. 2, 3).

CONCLUSIONS
Thus, children with ADHD have predominantly
low levels of personal maturity, fine motor skills

and hand-eye coordination, visual-spatial percep-
tion and visual memory, and also low levels of ver-
bal intelligence. These markers are very important
for studding and adaptation to school and new
community.

1. Children with ADHD are not ready for scho-
oling due to their immaturity, low personal maturi-
ty (52% — low level), fine motor skills and hand-eye
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coordination (40% — low level), visual-spatial per-
ception and visual memory (52% — low level), in-
sufficient verbal intelligence compared to healthy
peers (36% — low level).

2. The solution of the unpreparedness of chil-
dren with ADHD for school are later first grade
enrollment, attendance of pre-school lessons for
better adaptation to new environment, classes
with a speech therapist and psychologist, and in-
dividual approach of parents and pediatrician to
the diagnostics and treatment.

We recommend an active sports and walking
outside for the correct ratio of physical and men-
tal activity. Individual lessons should be carried
out with breaks, so the child does not have time
to get tired. It is acceptable to use a game format
while teaching immature children.
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AOMOJIHUTENbHAA UHOOPMALMA

Bknap aBTOpoB. Bce aBTOpbl BHeCnn cylye-
CTBEHHDBIV BKNag B pa3paboTKy KOHUenumu, npo-
BefleHNe WCCNefoBaHMA WM MOATrOTOBKY CTaTbW,
npounu n ogobpunu GrHanbHyl Bepcuio nepeq
nyonukaumen.

KoH}nuKT nHtepecos. ABTOPbI AeKNapupyoT
OTCYTCTBUE ABHbIX Y MOTEHLMANbHbIX KOHGNNKTOB
WHTEPEeCOoB, CBA3AHHbIX C Nybnukaumen HacTos-
Lien cTatbu.

UcTouHnK ¢puHaHCMpoBaHUA. ABTOPbI 3aAB-
nAT 06 OTCYTCTBUN BHeLHero GrHaHCMpoBaHUA
npw NpoBefeHnN NCCIefOoBaHUA.

NHdopmumpoBaHHOe cornacme Ha ny6nuka-
yuto. ABTOpbI MOMAYUMNI MUCbMEHHOE cornacue
naumneHToB Ha Ny6NMKaLmio MeAULNHCKNX AaHHbIX.
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Abstract. Numerous experimental, clinical and laboratory studies have been devoted to the prevention of
postoperative adhesions. Taking into account the etiological factors and mechanisms of formation of postoperative
adhesions, a wide variety of methods have been proposed to prevent them. We analyzed the long-term results
of surgical interventions on abdominal organs in 317 patients who were followed up to 18 months. The main
group consisted of 101 patients in whom the drug Hemoben was used intraoperatively to prevent adhesions. The
comparison group included 216 patients who underwent interventions without the use of any anti-adhesive agents.
In the long-term period (from 3 to 18 months) after surgery, 116 patients of the comparison group and 64 patients
of the main group had their quality of life assessed using the GIQLI questionnaire (Gastrointestinal Quality of Life
Index) specially designed for such a cohort of patients. The study of the subjective factor of assessing anti-adhesive
effectiveness based on a comparative analysis of the quality of life level according to the GIQLI questionnaire showed
a higher value of this indicator in the main group for all major domains, with a total score of 103.8+9.8 versus
92.6+10.8 points (t=7.12; p<0.05) (the indicator in the group of healthy individuals was 123.6+5.1 points).

Key words: adhesive intestinal obstruction; anti-adhesive agents; quality of life; Hemoben drug.

AHAJIN3 KAYECTBA XU3HU NALUEHTOB
MOCNE XUPYPTMYECKUX OMEPALUN

B ACINEKTE PUCKA PA3BUTUNA

CMAEYHOU KULWEYHOW HEMPOXOAUMOCTU

© Cangmypapg M6parumosuy Ucmaunos', AxmagkoH CyntaH6aeBny babakaHoB’,
Fa¢yp basap6aeBuy Opaszanues?, PeHaT PaBunbeBuy baiibekos’,
OycuaH LlyxpaTtoBuy Canaes?

! Pecny6viKaHCKIMIA Ceumanv3anpoBaHHbI HayYHO-NPAKTUYECKNI MeAULMHCKUIN LEHTP XUPYPrv MMeHN akagemuKka B.B. Baxngosa.
700115, Pecny6nunka Y3b6ekuctaH, r. TawkeHT, yn. Oapxagckas, 10

2bepyHUINCKOE paioHHOE MeaULMHCKOoe obbeanHeHve. 230205, Pecny6nuka KapakannakcTtaH, bepyHuinckum paioH,

yn. Xanknap Jyctnurny, 3

3YpreHuckui dunvan TawKeHTCKOM MeguLMHCKoN akagemun. 220100, Pecny6inka Y36ekucTaH, r. YpreHu, yn. Anb-Xopasmu, 28

KoHTakTHasa nHpopmauyumsa:
[ycuaH LyxpaToBuu CanaeB — K.M.H., AOLEHT Kadeapbl obLeln xupyprum YpreHuckoro ¢unvana TalKeHTCKON MeAULNMHCKOM
akagemuu. E-mail: duschanboy.sapaev@mail.ru ORCID ID: 0000-0002-2903-5325 SPIN: 1278-9812

ORIGINAL PAPERS



ISSN 2221-2582 Children’s Medicine of the North-West

2024/Vol. 12 N2 1

Ana yumupoeaHus: Vicmaunos CW., babaxxaHoB A.C., Opa3anues I'.6., bainbekos P.P., Canaes [.LLl. AHanu3 KauecTBa *XM3HU NaLNEeHTOB Mo-
CIle XVIPYpPruyeckux onepawmii B acneKkTe pucka pasBuTuaA cnaeyHoi KuweyHon Henpoxoaumoctu // Children’s Medicine of the North-West.
2024.T.12.N2 1. C. 98-106. DOI: https://doi.org/10.56871/CmN-W.2024.54.38.010

Moctynuna: 03.11.2023 Opo6peHa: 01.12.2023 MpuHATa K neyaTn: 25.01.2024

Pestome. [TpegynpexgeHunto nocneonepaLMoOHHbIX ClaeKk NOCBALLEHbl MHOTOUYMCIEHHbIE SKCMepYMEeHTallbHble,
KIMHMYecKue 1 nabopatopHble nccnenoBaHus. C yueTom STUoornyeckx GakTopoB U MexaH3MoB GOpMMPOBa-
HUA MNOC/IEONEPALIMIOHHBIX CMAaeK A NX NpeaynpexKaeHns NpeasioxeHbl camble pa3Hoobpa3Hbie MeToabl. Hamum
NMpoaHanu3npPoBaHbl OTAANEHHbIE pe3ysibTaTbl ONepPaTVBHbIX BMELIATENbCTB Ha OpraHax OpPIOWHONM MOa0CTA Y
317 naumeHTOB, KOTOpble Oblv MPOC/eXeHbl B CPokn Ao 18 mecaueB. OcHOBHyt rpynny coctaBun 101 nmauu-
€HT, Y KOTOPbIX A15 NPOGUIAKTUKM CMaikoobpa3oBaHWs NHTPaornepaLoHHO NPYMEHANCA npenapat XeMmobeH.
B rpynny cpaBHeHMs BKNOUYEHO 216 GOMbHbIX, KOTOPbIM BbIMOJIHEHbI BMELLATeNIbCTBa 6€3 NPUMEHEHUA KaKuX-
nnM60 aHTMaAre3nBHbIX CPEACTB. B oTaaneHHbIn nepuog (ot 3 go 18 mecALeB) nocne onepauun y 116 naumneHToB
rpynrbl CpaBHEHVA U 64 6ONIbHBIX OCHOBHOW Fpynmbl Oblfla NPOBefeHa OLleHKa YPOBHA KauecTBa XKM3HM C MOMO-
LbO CMeumanbHO Pa3paboTaHHOrO Afs TaKoW KOropTbl MaumeHToB onpocHuKa GIQLI (Gastrointestinal Quality of
Life Index). M3yueHune cy6beKTMBHOIO haKkTopa OLEHKU NPOTUBOCMAeUYHON 3OPEKTUBHOCTY MO CPABHUTENIbBHOMY
aHanM3y YpoBHs KauyecTBa »U3HW Mo onpocHuUKy GIQLI nokasano 6osiee BbICOKOe 3HaUeHre 3TOro NokKas3aTesns B
OCHOBHOW rpymnmne no BCeM OCHOBHbIM OMEHaM, nMpy 3ToM o6wwuin 6ann coctasun 103,8+9,8 npotus 92,6+10,8
6annoB (t=7,12; p <0,05) (Noka3aTesib B rpymnmne 340pOBbIX L, cocTaBun 123,6+5,1 6annos.).

KnioueBble cnoBa: cnaeyHds Kuwe4yHaA Henpoxoaumocmb; npomusocnae4Hole cpeacmea; Ka4dyecmeo Ku3Hu;

npenapam XemobeH.

INTRODUCTION

The adhesions lead to decreased quality of life,
chronic abdominal pain, and infertility. In some
cases, an intestinal obstruction may develop [1-3].

In fact, adhesions are a specific pathologic
response of the peritoneum to inflammation in
patients with cholecystitis, peptic ulcer, salpingi-
tis, oophoritis, endometriosis, and uterine myo-
ma. Previously occurring adhesions are often the
cause of infertility in patients with tubal and peri-
toneal forms of infertility.

Numerous experimental, clinical, and laborato-
ry studies have been devoted to the prevention of
postoperative adhesions. Taking into account etio-
logic factors and mechanisms of postoperative ad-
hesions formation, a wide variety of methods have
been proposed for their prevention [4-7].

The available "barriers" are not the panacea;
the search for new methods continues. Also, some
authors propose to continue the development of
liquid substances for single intraperitoneal ap-
plication, which will significantly reduce the inci-
dence of postoperative adhesions. It will have a
reasonable cost and there will not be any adverse
effects on the coagulation system and wound
healing processes [8-10].

MATERIALS AND METHODS

We analyzed the long-term results of surgi-
cal treatment of abdominal organs in 317 pa-
tients who were followed up to 18 months. The

main group consisted of 101 patients in whom
Hemoben was intraoperatively used to prevent
adhesions. The control group included 216 pa-
tients, who underwent treatment without any an-
ti-adhesive agents (Table 1).

As the result of the follow-up in the long-term
period (18 months) it was possible to establish the
development of clinical picture of acute adhesive
intestinal obstruction (AAIO) in 2 (2.0%) patients
of the main group, and in the control group — in
19 (8.8%) patients (Table 2). It should be noted,
that in patients who had operated on for leaver
and spleen injure with the use of Hemoben, in the
long-term period the occurrence of clinical pic-
ture of AAIO was not noted in any case.

Only 1 (1.0%) patient of the main group and 8
(3.8%) patients of the comparison group under-
went surgical intervention because of the AAIO
(Table 3).

The data shows only clinically significant cases
of postoperative adhesive intestinal obstruction.

Therefore, for a more objective analysis the
study was supplemented with subjective assess-
ment, which can also indirectly find the presence
of adhesions affecting the patient’s condition
and their quality of life (QOL). For this purpose, in
the period from 3 to 18 months after the surgical
treatment, 116 patients of the comparison group
and 64 patients of the main group were evalu-
ated for their QOL using the Gastrointestinal
Quality of Life Index (GIQLI) questionnaire, which
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Table 1. The number of followed-up patients depending on the time of follow-up

Tabnuua 1. KonnuecTBo NpocieKeHHbIX 60/IbHbIX B 3aBUCMOCTI OT CPOKOB HabnoaeHns

ISSN 2221-2582

Mepvion HabnogeHus / lpynna cpaBHeHunsa / Comparison group | OcHoBHasA rpynna / The main group
Observation period a6c. / abs. % a6e. / abs. %
OnepupoBaHbl no nosogy OCKH / They were operated on for AAIO
1 mecsay / 1 month 12 11,5 7 25,0
6 mecaues / 6 months 31 29,8 14 50,0
12 mecaues / 12 months 46 44,2 4 14,3
18 mecsaues / 18 months 15 14,4 3 10,7
Bcero / Total 104 100,0 28 100,0
OnepupoBaHbl Ha Xenygke n/unu kuweynrke / Operated on the stomach and/or intestines
1 mecsy / 1 month 14 19,4 1 20,4
6 mecaues / 6 months 24 33,3 21 38,9
12 mecaues / 12 months 23 31,9 14 25,9
18 mecaues / 18 months 1 15,3 8 14,8
Bcero / Total 72 100,0 54 100,0
OnepupoBaHbl Mo NOBOAY TpaBM neueHn nnu ceneseHkn / They were operated on for injuries to the liver or spleen
1 mecay / 1 month 7 17,5 4 21,1
6 mecAaues / 6 months 1 27,5 9 47,4
12 mecaues / 12 months 15 37,5 4 211
18 mecsaues / 18 months 7 17,5 2 10,5
Bcero / Total 40 100,0 19 100,0
Bce 6onbHble / All patients
1 mecsay / 1 month 33 15,3 22 21,8
6 mecaues / 6 months 66 30,6 44 43,6
12 mecaues / 12 months 84 38,9 22 21,8
18 mecsaues / 18 months 33 15,3 13 12,9
Bcero / Total 216 100,0 101 100,0

Mpumeyanue: OCKH — ocTpas cnaeyHas KuweyHaa HeNpoOXoaAnNMOCTb.
Note: AAIO — acute adhesive intestinal obstruction.

Table 2. The frequency of verification of the development of acute adhesive intestinal obstruction in the period

from 1 to 18 months after surgery

Ta6bnunua 2. YactoTa BepudpuKauum pasBUTUA OCTPOI CMAeYHOWN KNLIEYHOI HEMPOXOAMMOCT B CPOKM oT 1 oo

18 mecAaueB nocne onepauyumn

Mepwnopg HabnoaeHus /

lpynna cpaBHeHua / Comparison group

OcHoBHasa rpynn

a/ The main group

Observation period abc. / abs. % a6e. / abs. %
OnepupoBsaHbl no nosogy OCKH / They were operated on for AAIO
1 mecay / 1 month 1 1,0 0 0,0
6 mecAues / 6 months 3 29 0 0,0
12 mecaues / 12 months 5 4,8 1 3,6
18 mecsues / 18 months 4 3,8 0 0,0
Bcero / Total 13 12,5 1 3,6
OnepupoBaHbl Ha Xenyake n/vnu knwedHuke / Operated on the stomach and/or intestines

1 mecsy / 1 month 0 0,0 0 0,0
6 mecAues / 6 months 0 0,0 0 0,0
12 mecaues / 12 months 2 2,8 1 1,9
18 mecsiueB / 18 months 1 14 0 0,0
Bcero / Total 3 4,2 1 1,9
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Ending of the table 2/ OkoHyaHue mab6n. 2

MNepuop HabnopeHus /
Observation period

lpynna cpaBHeHusa / Comparison group

OcHoBHas rpynna / The main group

abc. / abs. %

abc¢. / abs. %

OnepupoBaHbl Mo NOBOAY TpaBM NeueHn nnu ceneseHkn / They were operated on for injuries to the liver or spleen

1 mecay / 1 month 0 0,0 0 0,0
6 mecaues / 6 months 0 0,0 0 0,0
12 mecaues / 12 months 2 5,0 0 0,0
18 mecsues / 18 months 1 2,5 0 0,0
Bcero / Total 3 75 0 0,0
Bce 6onbHble / All patients
1 mecay / 1 month 1 0,5 0 0,0
6 mecaues / 6 months 3 1,4 0 0,0
12 mecaues / 12 months 9 4,2 2 2,0
18 mecsiyeB / 18 months 6 2,8 0 0,0
Bcero / Total 19 8,8 2 2,0

X2=5,169; df=1; p=0,023

Mpumeyanue: OCKH — ocTpas cnaeyHas

Knwe4vyHaAa HenpoxoanmocCTb.

Note: AAIO — acute adhesive intestinal obstruction.

Table 3. The number of patients with acute adhesive intestinal obstruction requiring surgery of the intestinal wall

Tabnunua 3. Yncno 60/bHbIX C OCTPON CMAEYHON KULLIEYHO HEeNPOXOAUMOCTbIO, NOTpeboBaBLUE onepaTUBHOIoO

neyeHus
Mepviog HabniogeHus / lpynna cpaBHeHuns / Comparison group | OcHoBHas rpynna/ The main group
Observation period abe. / abs. % abe. / abs. %
OnepupoBaHbl no nosogy OCKH / They were operated on for AAIO
1 mecay / 1 month 0 0,0 0 0,0
6 mecaues / 6 months 1 1,0 0 0,0
12 mecaues / 12 months 2 19 1 3,6
18 mecsiues / 18 months 2 19 0 0,0
Bcero / Total 5 4,8 1 3,6
OnepupoBaHbl Ha Xenyake n/vnu knweyHvke / Operated on the stomach and/or intestines
1 mecay / 1 month 0 0,0 0 0,0
6 mecaues / 6 months 0 0,0 0 0,0
12 mecaues / 12 months 1 14 0 0,0
18 mecAaueB / 18 months 1 1,4 0 0,0
Bcero / Total 2 2,8 0 0,0
OnepupoBaHbl MO NoBoAy TpaBM neveHn nnu ceneseHkmn / They were operated on for injuries to the liver or spleen
1 mecay / 1 month 0 0,0 0 0,0
6 mecAues / 6 months 0 0,0 0 0,0
12 mecsyeB / 12 months 1 2,5 0 0,0
18 mecsaues / 18 months 0 0,0 0 0,0
Bcero / Total 1 2,5 0 0,0
Bce 6onbHble / All patients

1 mecay / 1 month 0 0,0 0 0,0
6 mecaues / 6 months 1 0,5 0 0,0
12 mecaues / 12 months 4 19 1 1,0
18 mecsiues / 18 months 3 14 0 0,0
Bcero / Total 8 3,7 1 1,0

MpumeyaHue: OCKH — ocTpan cnaeyHan

KNLeYHaAa HeNpPoOXoanMoCTb.

Note: AAIO — acute adhesive intestinal obstruction.
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Table 4. The level of quality of life (GIQLI) in a group of healthy individuals

Ta6nuua 4. YpoBeHb KauectBa »un3Hu (GIQLI) B rpynne 3gopoBbix nuiy

KOMMOHEHT OLleHKM KauecTsa u13Hu / 3poposble mua (n=12) / Healthy faces (n=12)

The quality of life assessment M 5 Min Max
3HaunmocTb cumnTomoB / The significance of the symptoms 66,5 4,1 59 72
DOusnyeckan akTuBHoOCTb / Physical activity 23,3 17 21 26
SMoumoHanbHan akTuBHocTb / Emotional activity 16,4 1,6 14 19
CoupranbHasa akTuBHOCTb / Social activity 13,7 0,8 12 15
Peakuusa Ha onepaTtuBHoe neuyeHune / Reaction to surgical treatment 3,8 0,5 3 4
06w 6ann / Total score 123,6 51 116 132

Table 5. Assessment of the level of quality of life (GIQLI) after operations for acute adhesive intestinal obstruction

Ta6nuua 5. OueHka ypoBHsa KauecTBa »*u3Hu (GIQLI) nocne onepauuii no noBoAy OCTPOIA CMAeYHOI KMLLEYHON He-

MpoxXoaMmMocCTi
lpynna cpaBHeHua (n=52) / | OcHoBHas rpynna (n=21) / t
KOMMOHEHT oLieHKM KauecTsa xunsmu / | Comparison group (n=52) The main group (n=21)
The quality of life assessment
qualty M | & | Min | Max| M | & | Min | Max | He9eme/
meaning
3HAYMMOCTb CMMNTOMOB / 473 9,5 29 67 54,8 8,1 41 70 3,37 <0,05
The significance of the symptoms
Ou3nyeckas akTUBHOCTb / 16,1 2,6 n 21 17,8 2,2 13 22 2,78 <0,05
Physical activity
OMouMoHanbHasa akTUBHOCTbL / Emo- 12,1 2,7 7 17 12,7 2,2 9 16 0,96 >0,05
tional activity
CoumranbHaA akTUBHOCTb / 10,0 1,8 6 13 10,8 14 8 13 1,83 >0,05
Social activity
Peakuuna Ha onepaTnBHOe neyeHune / 2,1 0,6 1 3 2,4 0,6 1 3 2,43 <0,05
Reaction to surgical treatment
O6wwun 6ann / Total score 876 | 10,2 64 m 98,4 | 8,8 82 115 4,50 <0,05
was specially developed for this cohort of pa- PE3YJIbTATbI

tients.

Among the 5 components of the GIQLI ques-
tionnaire assessment, special importance was in
parameters such as "Significance of symptoms"
and "Reaction to surgical treatment", although oth-
er components were important ("Physical activity",
"Emotional activity", and "Social activity"). Overall,
all components provided a summative score for
the QOL. For a more qualitative comparative ana-
lysis, a group of healthy persons (12 people) was
also studied, whose indicators were considered
as a reference for our two groups (Table 4). For
convenience and more complete information, the
given numerical data will reflect the mean (M), its
standard deviation (8), the sample minimum (Min)
and the sample maximum (Max) in each group.

As control data, we took the results of the sur-
vey in 12 healthy individuals, whose quality of life
indicators are presented in Table 4.

CA comparative analysis of both group’s quality
of life after undergoing surgical treatment for AAIO
showed reliable differences in four parameters:
significance of symptoms, physical activity, and
response to surgical treatment. These parameters
were higher in the main group (p <0.05) (Table 5).

However, in patients who underwent gastric
or intestinal surgical treatment, physical activity
was the same as in the control group. But other pa-
rameters did not differ in the reliability level from
those in patients operated on for AAIO (Table 6).

Similar results are in patients who underwent
surgical treatment of liver and spleen injuries,
where also the quality of physical activity in both
groups does not differ (Table 7).

However, the analysis of the cumulative as-
sessment of the QOL after all the surgeries shows
that indexes are higher in the patients of the
main group (p<0.05), and only for one index
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("Emotional activity") there was no significant dif-
ference between two groups (Table 8).

Comparing, in the patients of the main group,
where the anti-adhesive preparation Hemoben
was applied, after various surgeries on the abdo-
minal organs, indices of QOL are close to those in
healthy people, and significantly higher (t=7,12;
p <0,05) than in the patients of the comparison
group (Fig. 1, 2).

CONCLUSIONS

Thus, clinical evaluation of prevention of
postoperative AAIO in the abdominal cavity
has shown that application of Hemoben bio-
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coating both over parenchymatous organs at
traumatic injuries and locally to the injury area
of parietal and visceral peritoneum, in terms of
18 months following-up allowed to reduce the
frequency of clinically significant cases of post-
operative AAIO from 8.8% (in 19 out of 216 pa-
tients in the comparison group) to 2.0% (2 out
of 101 patients in the main group). The largest
proportion of patients (13 out of 19 and 1 out of
2, respectively) were after earlier surgical treat-
ment of this complication. In turn, resolution of
AAIO was observed in 11 out of 19 patients in the
comparison group and in 1 out of 2 in the main
group, whereas in 3.7% (8 patients) and 1.0%

Table 6. Quality of Life Assessment (GIQLI) after gastric and/or intestinal surgery

Tabnuua 6. OueHKa ypoBHA KauecTBa xu3Hu (GIQLI) nocne onepauuii Ha XKenyake u/unm KnweyHuKe

[pynna cpaBHeHna (n=36) / | OcHoBHasA rpynna (n=29) / t
KOMMOHEHT OLIEHKM KauecTBa 13HM / Comparison Group (n=36) The main group (n=29)
The quality of life assessment
M | 6 [ Mn|[Max| M | & | Min | max | 3aserme/ |
meaning
3HaUMMOCTb CUMNTOMOB / 51,7 9,6 34 70 594 | 88 46 75 3,40 <0,05
The significance of the symptoms
®dusmnyeckan akTUBHOCTb / 18,6 2,6 14 23 19,6 2,0 15 24 1,72 >0,05
Physical activity
SMouMOoHaNbHasA akTUBHOCTb / Emo- 13,6 2,8 9 18 13,9 21 1" 18 0,52 >0,05
tional activity
CouwnanbHas akTMBHOCTb / 11,3 1,8 8 14 12,0 1,2 9 14 1,88 >0,05
Social activity
Peakuusa Ha onepaTuBHoOe neuveHmne / 2,2 0,6 1 3 2,6 0,6 1 4 2,31 <0,05
Reaction to surgical treatment
O6wwun 6ann / Total score 973 | 10,3 78 121 | 1077 | 8,5 93 124 4,10 <0,05

Table 7. Quality of Life Assessment (GIQLI) after surgery for liver and/or spleen injuries

Tabnuua 7. OueHKa ypoBHA KauecTBa xu3Hu (GIQLI) nocne onepauuii no noBogy TpaBm NeyeHn U/unm ceneseHku

lpynna cpaBHeHus (n=28)/ | OcHoBHas rpynna (n=14) / t
KOMMOHEHT oLieHKm KauecTBa xu3Hu / | Comparison group (n=28) The main group (n=14)
The quality of life assessment
quatty M | & | Min| Max | M 5 | Min | Max | 3auerme/ |
meaning

3HaUYMMOCTb CUMMNTOMOB / 49,1 8,1 35 66 55,4 8,2 39 72 2,32 <0,05
The significance of the symptoms
QOur3nyeckan akTUBHOCTb / 203 | 26 16 25 21,3 2,6 17 26 1,15 >0,05
Physical activity
OMouMoHanbHasA akTUBHOCTb / Emotion- | 13,3 | 2,2 9 17 13,6 1,8 1 17 0,44 >0,05
al activity
CoumnanbHada akTUBHOCTb / 110 | 1,3 9 13 11,8 1,3 9 13 1,85 >0,05
Social activity
Peakuua Ha onepaTnBHOe neyeHune / 2,1 0,6 1 3 2,5 0,5 2 3 2,39 <0,05
Reaction to surgical treatment
O6wwuin 6ann / Total score 958 | 8,5 80 m 104,5 9,2 88 119 2,96 <0,05
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Table 8. Summary assessment of the quality of life (GIQLI) after all operations

Ta6bnuua 8. CBofHas oLleHKa YpOBHA KauecTBa »*u3Hu (GIQLI) nocne Bcex onepauuii

lpynna cpaBHeHna (n=116) / | OcHoBHas rpynna (n=64) / t
KOMMOHEeHT oLeHKn KauecTsa xusHu / | Comparison group (n=116) The main group (n=64)
The quality of life assessment
quatty M | & | Min | Max | M 5 | Min | Max |3Hauerme/ |
meaning
3HauumocTb cumnTomoB / The signifi- | 49,1 93 29 70 57,0 8,6 39 75 5,71 <0,05
cance of the symptoms
Dur3nyeckasa akTMBHOCTb / 179 | 3.1 1 25 19,3 2,5 13 26 3,43 <0,05
Physical activity
SMoLMOHabHaA akTUBHOCTb / Emo- 128 | 2,7 7 18 13,4 2,1 9 18 1,61 >0,05
tional activity
CoumanbHas akTUBHOCTb / 10,7 1,8 6 14 11,5 1,4 8 14 3,71 <0,05
Social activity
Peakuma Ha onepaTmBHOE NneyeHue / 2,1 0,6 1 3 2,5 0,6 1 4 4,36 <0,05
Reaction to surgical treatment
O6wwuin 6ann / Total score 92,6 | 10,8 | 64 121 | 103,8 | 98 82 124 712 <0,05
140
t=4,50; t=4,10; t=2,96; t=7,12,
120 p<0.05 123,6 0<0,05 1236 0<0,05 123,6 n<0,05 123,6
107,7
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Comparative indicators of the quality of life index (total GIQLI scores) depending on the operation. AAIO — acute

adhesive intestinal obstruction. "P" values are reported between study groups

Puc. 1.

CpaBHMTenbHble NOKa3aTenu MHAEKCA KavyecTBa >xu3Hu (obwme 6annbl no GIQLI) B 3aBUCMMOCTM OT nepeHeceHHoM

onepaumnun. OCKH - 0CTpaga cnae4vyHasa KMwevyHaa HenpoxoanuMocCTb. 3HaueHue «p» NpuBEAEHO MeXay rpynnamMun nccnenoBaHma

(1 patient) of cases, respectively, this compli-
cation required surgical treatment. The compa-
rative analysis of the level of QOL according to
the GIQLI questionnaire showed a higher value
of this indicator in the main group, which was
indicated in the study of the subjective factor of
anti-adhesive effectiveness. Thus, 4 out of 5 do-
mains showed a higher value of QOL, in particu-
lar, according to the criterion "Significance of
symptoms" the index in the comparison group
amounted to 49,1 +9,3 points, and in the main

group — 57,0£8,6 points (t=5,71; p<0,05);
"Reaction to surgical treatment" — 2,1+0,6 vs.
2,5+0,6 points (t=4,36; p<0.05); "Physical ac-
tivity" — 17.9£3.1 vs 19.3+2.5 points (t=3.43;
p<0.05) and "Social activity" — 10.7+£1.8 vs
11.5+£ 1.4 points (t=3.71; p<0.05), and only for
the "Emotional activity" domain the difference
was notsignificant— 12.8 £2.7vs 13.4+ 2.1 points
(t=1.61; p>0.05). Overall, the total score was
higher in the main group — 103.8+9.8 vs
92.6 +£10.8 points (t=7.12; p <0.05), which gene-
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3HaunmocTb cumnTomoB / The significance of the symptoms
100%

O6wuii 6ann /
Total score

Peakuns Ha
)epaTuBHOE NneyveHme /

Reaction to surgical
treatment

CounanbHas akTMBHOCTb /
Social activity

Fig. 2.
Puc. 2.

rally provided a higher compliance with the
group of healthy individuals (123.6 £ 5.1 points),
amounting to 74.9% in the comparison group
and 84.0% in the main group.

SUMMARY

The clinical evaluation of the prevention of
the development of postoperative AAIO in the
abdominal cavity showed that the application of
Hemoben bio-coating both over the parenchyma-
tous organs at traumatic injuries and locally to the
injury area of the parietal and visceral peritoneum,
in 18 months follow-up allowed to reduce the fre-
quency of development of clinically significant cas-
es of postoperative AAIO from 8.8 to 2.0%, while in
3.7 and 1.0% of cases, respectively, the mentioned
complication required surgical treatment.

The study of subjective factor of anti-adhesive
efficacy assessment by the comparative analysis
of the level of QOL according to the GIQLI ques-
tionnaire showed a higher value of this index
in the main group in all main domains, except
for the level of the component "Social activity",
and the total score amounted to 103.8+9.8 vs
92.6+10.8 points (t=7.12; p<0.05), which in ge-
neral provided a higher correspondence to the
group of healthy individuals (123.6+5.1 points),

®unanyeckas akTUBHOCTb /
Physical activity

AmoumnoHanbHas
aKTUBHOCTb /
Emotional activity

[l pynna cpaBHeHus /
Comparison Group
(n=116)

The ratio of the quality of life indicator in the study groups in relation to healthy individuals
CooTHoLLEHWe noKa3aTeNsl Ka4eCTBa XM3HM B rpynnax UCCIef0BaHNUs N0 OTHOLIEHWIO K 34,0POBbIM MLAM

amounting 74.9% in the comparison group and
84.0% in the main group.
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AOMONIHUTENbHAA UHOOPMALUA

Bknap aBTOpOB. BCce aBTOpbI BHEC/M cylie-
CTBEHHDBIV BKNag B pa3paboTKy KoHuenuuu, npo-
BefleHne unccnefoBaHUA U MOATOTOBKY CTaTby,
npounu n ogobpunu GprUHaNbHY BEpPCUO nepes
nybnukaumen.

KoH}nuKT nHtepecos. ABTOPbI fieKNapupyoT
OTCYTCTBUE ABHbIX Y MOTEHLMaNbHbIX KOHPNNKTOB
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WHTEPECOB, CBA3aHHbIX C NMy6nuMKauuen HacTos-
Len ctatbu.

UcTouHuK ¢puHaHcmpoBaHuA. ABTOPbI 3asB-
NAT 06 OTCYTCTBUN BHELHErO GUHAHCUPOBAHNA
npu NpoBeAeHNN UCCNIELOBaHUS.

NHdopmupoBaHHOe cornacve Ha ny6nuka-
yuio. ABTOPbI MOMYYUNM MUCbMEHHOE cornacue
naumneHTOB Ha Ny6NMKaLMio MEAULIMHCKMX JaHHBbIX.
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IN CHILDREN WITH DIFFERENT DEGREES OF OBESITY

© Anastasya E. Kari, Nina V. Evdokimova

Saint Petersburg State Pediatric Medical University. Lithuania 2, Saint Petersburg, Russian Federation, 194100

Contact information:
Nina V. Evdokimova — Candidate of Medical Sciences, assistant of the Department of Propaedeutics of Children’s Diseases with
a Course in General Child Care. E-mail: posohova.nina2014@yandex.ru ORCID ID: 0000-0001-9812-6899 SPIN: 6552-7359

For citation: Kari AE, Evdokimova NV. Features of body composition in children with different degrees of obesity. Children’s Medicine of the
North-West (St. Petersburg). 2024; 12(1):107-113. DOI: https://doi.org/10.56871/CmN-W.2024.29.16.011

Received: 25.12.2023 Revised: 17.01.2024 Accepted: 25.01.2024

Abstract. Introduction. Bioimpedansometry is one of the methods that describes the absolute and relative amount
of muscle and fat tissue, water sectors of the body. Determining the patterns of changes in the component
composition of the body depending on the degree of obesity in children will improve the efficiency of therapeutic
actions aimed at reducing body weight. The aim: to estimate the features of component composition of the body
in children with varying degrees of obesity. Materials and methods. 152 children 7-17 years of age with obesity
took part in one-time research based on the Clinic of Saint Petersburg State Pediatric Medical University: 27 people
with | degree, 50 people with Il degree, 42 with Il degree and 33 had morbid obesity. The control group consisted
of 25 healthy children without obesity. For evaluating the composition of the body, the “ABC-01 MEDASS-device”
was used, St. Petersburg. The main indicators were estimated: body fat mass and it's share, lean body mass, active
cell mass and it's share, skeletal muscle mass and it's share, specific basal metabolic rate, total body water and
extracellular water. Results. The proportion of body fat mass at I-Il degrees is not expressed and increases by 12-
16% at lll-1V degrees of obesity. The lean body mass increases with increasing the degree of obesity: | degree —
22.3% increasing; Il degree — 42.1% increasing, lll degree — 51.1% increasing, IV degree (morbid obesity) — 73%
increasing. The indicator of Active cell mass decreases as the degree of obesity increases. The deviation of active cell
mass in children with | degree of obesity was lower by 9.4% compared to the control group, with Il degree — by
11.8%, with Il degree — by 16.6%, with IV degree (morbid) — by 21.15%. The incidence of “sarcopenic obesity”
(decrease in skeletal muscle mass and its proportion): in 25.5% of children with morbid obesity, in 20.5% with IlI
degree and 10% with Il degree. The indicator of total body water in children with |-l degrees of obesity is the same
and increased by 24.7%, with Ill degrees — by 44.1%, with IV degrees (morbid) — by 63%. Conclusion. Obesity
has an influence on the body composition parameters in children. These changes are different and depend on the
degree of obesity. The most expressed disorders are observed in adolescents with long-term morbid obesity.

Key words: children; obesity; degree of obesity; body composition.

OCOBEHHOCTU KOMMNO3ULMOHHOIO COCTABA TEJIAY OETEN
C PA3JINYHOW CTEMEHDBIO OKUPEHUA
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Pesiome. BgedeHue. Bmommnep,chomeTpvm ABNAETCA OAHUM U3 METOL0B, ONMNCbIBAOLLNX abCoNTHOE 1 OTHO-
CUTENbHOE KOMMYECTBO MbILLEYHON U )KI/IpOBOVI TKaHW, BOOHbIX CEKTOPOB OpraHn3ma. OI'IPELI,EJ'IEHI/IE 3aKOHO-
MepHOCTEIZ N3MEHEHNA KOMMNOHEHTHOIO COCTaBa TeJla B 3aBUCMMOCTU OT CTEMEHU OXKUPEHNA Y Aeter NO3BONAUT
NOBbICUTb Bd)d)EKTVIBHOCTb TepaneBTUYECKNX MepOI'IpVIﬂTVIVI, HanpaB/1IEHHbIX Ha CHUMXXeHWME MacCCbl Tena. Lens:
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OLEHNTb 0COOEHHOCTV KOMMO3UTHOFO COCTaBa Tefa y AeTel C PasfinyHOM CTEMEHbIO OXnpeHus. Mamepuarsi
u Memoosl. NpoBefeHO O4HOMOMEHTHOE UCCIIEA0BAHME, B KOTOPOM MPUHAO ydyacTie 152 pebeHKa B Bo3pacTte
7-17 neT c oxmpeHnem Ha 6aze knnHmku OrboOY BO Cr6IMMY MuH3gpaBa Poccuu: 27 yenoBek c | cteneHblo, 50
yenosek co Il cteneHbto, 42 — c lll cteneHbto 1 33 nmen MopbuaHOe oXMpeHue. Ipynmny KOHTPOMA COCTaBMIM
25 300pOoBbIX AeTen 6e3 oXupeHus. s oLeHKM KOMMO3MLMOHHOIO COCTaBa Tesla Obll MCMob30BaH annapat
«ABC-01 MEJACC», r. CaHkT-leTepbypr. OueHnBan/ oOCHOBHbIE MOKa3aTenu: »K1MpoBasd macca Tena ((KMT) n ee
fons, 6e3xnpoBas (Towlan) macca (BMT) Tena, akTvBHaA KeTouHasa Macca (AKM) 1 ee fons, CkeneTHO-MblLLEYHas
macca (CMM) n ee pons, yaenbHbli ocHOBHOM obmeH (YOO), o6uwas Boga B opraHmsme (OBO), BHeKkneTouHas
xugkoctb (BKXK). Pesynemamel. Jona XMMT npwu -1l cteneHn He pa3nuyaeTca v yBenuyeHa Ha 12-16% npwu llI-
IV ctenenun. Konnuectso BMT noBbiwaeTca ¢ yBennyeHnem CTeneHn oXnpeHns: | cteneHb — npeBbllueHne Ha
22,3%; |l cteneHb — Ha 42,1%, Il cteneHb — Ha 51,1%, IV cteneHb (MopbuaHoe) — Ha 73%. MokasaTtenb AKM
No Mepe BO3PaCTaHUA CTEMEHN OXUPEHUA CHUXKAETCA: Yy AeTen C | cteneHbio oxXupeHua otknoHeHne AKM no
CPABHEHNIO C FPYNMo KOHTPOsA 6blo HuKe Ha 9,4%, co Il cteneHblo — Ha 11,8%, c lll cteneHblo — Ha 16,6%, ¢
IV cteneHbto (MopbuaHoe) — Ha 21,15%. YacToTa BCTPEUYaEMOCTY «CAPKOMEHNYECKOTO OXKUPEHUS» (CHUKEHME
CMM n ee ponn): 'y 25,5% peteii ¢ MOpoUAHbIM oXrpeHrem, Yy 20,5% — c Ill cteneHbio n 10% — co |l cteneHblo.
YposeHb YOO 1 BKK He 3aBUCAT oT cTeneHun oxxmpeHus. Nokasatenb OBO y geten c |-l cteneHbio 0gnHaKoBbI
1 yBenuveH Ha 24,7%, c lll cteneHblo — Ha 44,1%, c IV cTeneHbio (MopbrgHoe) — Ha 63%. 3akioyeHue. Oxupe-
HUe BNUAET Ha M3MEHEHVE NapaMeTPOB KOMMO3MLIVIOHHOIO COCTaBa Tefla y AeTel. DT U3MEHEHNA Pa3fiNUHbI 1
3aBUICAT OT CTEMeHN OXKMpeHWsA. Hanbonee Bbipa)keHHble HapyLLeHWs1 HabnoAaTCA y MOAPOCTKOB C ANMUTENbHO

TEKYLM MOp6M,quIM OXpeHnem.

KnioueBble cnoBa: demu; OXUpeHUe; cmeneHb OXXUPeHUA,; KOMNO3UYUOHHbIU cocmas mesna.

INTRODUCTION

According to the World Health Organization
(WHO), obesity is the most common chronic dis-
ease in the world. The medical community is con-
cerned about its progressive growth among chil-
dren. This indicator in the Russian Federation has
reached 27% in 2022 year [1, 2]. The importance
of obesity in pediatrics is determined by the unfa-
vorable prognosis in the form of the development
of metabolic disorders and comorbid pathology
[2-4]. The determination of body mass index (BMI)
is recommended as a diagnostic criterion of obe-
sity in children [5]. However, its estimation is not
always sufficient because it does not reflect the
ratio between the components of body weight
(lean and fat mass). It is difficult to directly esti-
mate the amount of fad tissue in the body; for this
purpose, bioimpedance analysis of body compo-
sition (BIA) is used. It is a non-invasive and widely
available medical diagnostic technology for ana-
lyzing the body composition (volumes of water
score, lean and fat mass, active cell mass, etc.) and
objective assessment of a person’s nutritional sta-
tus. It is based on measuring the electrical resist-
ance of tissues (impedance) when a low-intensi-
ty electric current passes through them [6]. The
use of BIA allows to create an optimal complex
of effects on effective weight loss with control of
markers in dynamics [7-10]. In recent years, the
number of scientific publications related to body
composition studies about obesity in children

was increased [11-13]. Nevertheless, the issue of
changes and differences in the content of bone,
fat and muscle mass depending on the class of
obesity has not been fully studied.

THE AIM OF THE STUDY
To evaluate the features of body composition
in children with different classes of obesity.

MATERIALS AND METHODS
In the one-stage study, 152 children with obe-
sity aged 7-17 years were examined (boys: n=73;
girls: n=79) in clinic of FSBEI HE SPbSPMU of the
Ministry of Healthcare of the Russian Federation.
The class of obesity was taken as the basis for di-
viding patients into groups:
« Group 1 — children with | class of obesity
(17.7%; n=27);

+ Group 2 — children with the Il class of obesity
(33%; n=50);

« Group 3 — children with Ill class of obesity
(27.6%; n=42);

« Group 4 — children with IV class (morbid) of

obesity (21.7%; n=33).

The control group consisted of 25 children
without obesity.

All patients underwent standard clinical and
laboratory examination. To assess body compo-
sition, we used an AVS-01 MEDASS device (St.
Petersburg) connected to a personal computer
with installed software. The study was performed
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while patients were lying on the back with the
correct position of electrodes.

The main indices were evaluated in abso-
lute numbers and percent of deviation from the
norm: Body fat mass (BFM, kg), percentage of
deviation from normal BFM, fraction of fat mass
(BFM, %), percentage of deviation from normal
BFM fraction, fat-free (lean) body mass (FFM, kg),
percentage of deviation from normal BFM, active
cell mass (ACM, kg), fraction of active cell mass
(ACM, %), percentage of deviation from normal
ACM fraction, skeletal muscle mass (SMM, kg),
percentage of deviation from the normal SMM,
fraction of skeletal muscle mass (SMM,%), per-
centage of deviation from the normal SMM frac-
tion, specific basic metabolism rate (SBM, kcal/m
per day), percentage of deviation from the nor-
mal SBM, basic metabolism rare (BM, kcal/day),
total body water (TBW, kg), percentage of devi-
ation from the norm of TBW, extracellular fluid
(ECF, kg), percentage of deviation from the norm
of ECF. A statistical processing was performed
using the program STATISTICA 10.0 (StatSoft
Inc., USA). All data are presented as median and
interquartile range, because the most of studied
parameters did not have an approximate-normal
distribution. The Mann-Whitney test was used to
assess the reliability of differences between the
studied groups. A correlation analysis was per-
formed using Spearman's criterion. The critical
level of significance of differences was accepted
as p<0.05.

RESULTS AND DISCUSSION

The height values in the studied groups of chil-
dren with obesity were 159.7 [120;198] cm. The
physical development above average and high

Children’s Medicine of the North-West
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was found in 76% of adolescents. The body weight
values in the main group were 84.3 [40.8;169] kg.
The waist circumference was 100 [85;115] cm and
hip circumference was 98 [91;105] cm. The distri-
bution of subcutaneous fat tissue was uneven, with
an emphasis on the abdomen. The sexual develop-
ment of the children corresponded to II-V stages
according to Tanner.

Fat mass

There was excess of fat mass in children with
obesity compared to the control group (p=0.03)
(Fig. 1).

The excess of fat mass compared to the control
group in children with |-l classes was in 8.4%, with
[l class — 12.7%, with IV class — 16.2% (p=0.01).

There was a direct perfect correlation between
BFM and BMI (r=0.95), FFM (r=0.91). A mode-
rate correlation was found between BMI and FFM

20

15
| I I
0 I

n

Tpynna Oxmp. 1 Oxup. 2 Oxmp. 3 Oxup. 4
KOHTpQIS CTeTeHH cTenenu cTen enu cTemern
(The control (The 1 degree  (The 1 degree  (The 1degree  (The 1 degree

group) of obesity) of obesity) of obesity) of obesity)

Fig. 1.  Mean values of fat mass (kg) in obese children and
in the control group

Puc. 1. CpenHue 3HauYeHMs XMPOBOM MacChl (Kr) y AeTen
C OXXMPEHWEM U B rpynne KOHTPOns

Table 1. Amount of lean mass in children with different degrees of obesity

Ta6bnuua 1. Konnuectso Touel Macchl y fieTel ¢ pa3fMuHON CTeNeHbIo OXKUpPeHus

WNccnepgyemas rpynna / The study group

MpeBblweHna BMT no
CpaBHEHMIO C rpynmnomn
KoHTpona, % /

The excesses of the lean
body mass compared to
the control group, %

CpepHee 3HauyeHne
KonunuyecTsa Tolen
Macchbl, Kr /

The mean of lean mass, kg

lpynna koHTpons / The control group 40,25

Oxupenne | ctenenn / The | degree of obesity 49,22 22,3%
Oxupenne Il ctenenn / The Il degree of obesity 57,19 42,1%
Oxupenne lll ctenenn / The Il degree of obesity 60,82 51,1%
Oxupenne IV ctenenn / The IV degree of obesity 69,63 73%
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Fig. 2.  Mean values of lean mass percentage (kg) in obese

girls and boys and in the control group
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(r=0.61), which indicates that the increase in BMI
in overweight and children with obesity is mainly
due to an increase in BFM. To a lesser extent BMI
in children with obesity is affected by FFM.

Lean body mass (fat-free mass)

The mean values of FFM in children in the stu-
died groups are presented in Table 1.

A statistically significant excess of FFM was
found in 30% of adolescents (13-17 years old)
with obesity (p=0.0001). There was a significant
difference in the value of FFM excess. It was 72,9%
in girls and 41,3% in boys (p=0.02) (Figure 2).

The percentage of FFM deviation was not the
same in groups of different classes of obesity, in
all groups it was exceeded: in group 1 — 22.3%;
in group 2 — 42.1%; in group 3 — 51.1% and in
group 4 — 73% (p=0.003) (Figure 3).

Active cell mass

Active cell mass (ACM) includes actively me-
tabolizing muscle cells, cells of internal organs,
and nervous tissue. The ideal proportion of ACM
is 50-56% [6]. The importance of maintaining nor-
mal ACM is confirmed by a number of studies, ac-
cording to them, the ACM is a needed part to lose
a fat mass in the process of reducing body weight.

A decrease in the number of metabolically active
cells leads to a decrease in the metabolic rate and
causes a constant feeling of hunger, signaling that
the cells of the body are undernourished despite the
large amount of energy scores in the body [2].
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If we think that children with obesity experi-
ence a greater sense of hunger compared to chil-
dren with normal body weight, it can be argued
that low levels of ACM are a serious problem in
the weight loss process.

There is a tendency: the ACM decreases if the
degree of obesity increases. In children with class
| of obesity, the deviation of ACM compared to
the control group was lower by 9.4%, with class
Il — by 11.8%, with class Il — by 16.6%, with class
IV — by 21.15% (p =0.003) (Fig. 4).

Skeletal muscle mass

In 56% of the examined children with obesity,
a decrease in the level of SMM and its fraction was
detected (p <0.05). A normal fraction of SMM was
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found in 29% and in 15% was increased (p <0,05).
The condition of progressive loss of muscle mass
is most studied in elderly patients and children
with oncologic diseases, cerebral palsy, in the
postoperative period and is called "sarcopenia” [9,
10]. The "Sarcopenia" on the background of obe-
sity in children is a poorly studied problem and
deserves a special attention [10]. The frequency
of "sarcopenia” increased with increasing of class
of obesity: a 25.5% of the examined patients with
decreased SMM had IV class of obesity (morbid),
20.5% — lll class and 10% — Ill class (Fig. 5). The
88.1% of the examined children with low SMM
had along (> 5 years) course of obesity diagnosed
at an early age, progressing in puberty.

Specific basic metabolism

When evaluating the SBM, it was found that
in the group of patients with obesity the values
were higher than in the control group. A study of
correlations demonstrates a direct relationship
between the level of ACM in the main group of
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0%

Onxmp. 1 Oxmp. 2 Osmp. 3 Osxup. 4
CTeleHn CTelleHH CTel eHH CTelleHH
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Fig. 5.  Frequency of “sarcopenia” among children with
different degrees of obesity
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children with obesity and the level of SBM in this
group (r=0.84). A weak direct correlation (r=0.27)
was found between the level of SBM and BFM, in-
dicating an increase in SBM in children with obesi-
ty due to an increase in the number of metaboliz-
ing cells rather than adipose tissue. No statistically
significant differences in the level of SBM depen-
ding on the degree of obesity were found.

Total body water

In 100% of cases, an excess of TBW was found
in children with obesity compared to children of
the control group (Table 2).

If the class of obesity increases, there are
an increase in TBW, in girls largely than in boys
(70.2 and 41%, respectively) (r=0.91, p=0.001).
In children with -1l classes it was by 24.7 %, with
Il class — by 44.1%, with IV class — by 63%
(r=0.92, p=0.002). There was a difference in the
degree of TWO excess between boys and girls
with IV class of obesity by 39.7 and 67.3%, re-
spectively (p=0.0002).

According to a number of researchers, the specific
weight of water in adipose tissue is much lower than
in muscle tissue [6]. Thus, the muscle mass makes the
greatest contribution to the increase in the level of
TWO, which is confirmed by the correlation between
the ACM and value of total water (r=0.9).

Extracellular fluid

The change of ECF value was found in children
with obesity of high school age only (15-17 years
old). The decrease in the amount of ECF was found
in 26% of children with Ill-1V classes of obesity and
increase — in 6.2% (p=0.001).

CONCLUSION
Obesity makes a significant contribution to
changes in body composition in children. The

Table 2. Mean values of total body water in obese children compared to the control group

Ta6bnuua 2. CpegHue 3HaueHus OBO y geTeri ¢ 0XKnpeHnem no CpaBHEHMIO C FPYNNOi KOHTPONA

CpepHee 3HayeHNe ypoBHA [MpeBbilWweHNA N0 CpaBHEHUIO
Vicenepyeman rpynna / The study group Mean vaIcL)Jlec;I:cétal body Tch;pZ;:eZZezocfrizgiéZ)tg
water, kg the control group, %

lpynna koHTpona / The control group 44,3

OxwpeHne | ctenenn / The | degree of obesity 54,75 23,61

OxwupeHne Il ctenenn / The Il degree of obesity 55,24 24,7

OxwupeHue lll ctenenn / The lll degree of obesity 63,84 441

OxwupeHue IV cteneHn / The IV degree of obesity 72,21 63
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changes are different and depend on the class of
obesity. The most pronounced disorders are ob-
served in adolescents with long-term morbid obe-
sity.

1. The proportion of BFM is not different in I-I|
classes of obesity and increased by 12-16% in Ill-
IV classes.

2. The amount of FFM increases with increas-
ing of class of obesity: in the | class, it exceeded by
22.3%, Il class — 42.1%, lll class — 51.1% and llI
class (morbid) — 73%.

3. The ACM value decreases with increasing
of the class of obesity: in children with | class of
obesity, the deviation of ACM compared to the
control group was lower by 9.4%, with Il class —
by 11.8%, with Ill class — by 16.6%, with IV class
(morbid) — by 21.15%.

4. The frequency of "sarcopenic obesity" (de-
creased SMM and its proportion): in 25.5% of chil-
dren with morbid obesity, in 20.5% with Ill class
and in 10% with Il class.

5. The levels of SBM and ECF are independent
of the class of obesity.

6. The TBW in children with I-Il classes of obe-
sity is the same and increased by 24.7%, with IlI
class — by 44.1%, with IV class (morbid) — by
63%.
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AOMNONIHUTENbHAA UHOOPMALUA

Bxknag aBTOpoOB. BCce aBTOpbl BHeCn cylie-
CTBEHHbIV BKNag B pa3paboTKy KoHuenumu, npo-
BelleHMe ucciefoBaHMA M MOAFOTOBKY CTaTbW,
npounu n ogodpunn GuHanbHy Bepcuio nepes
ny6nukaumen.

KoH}nuKT nHtepecos. ABTOPbI AeKNapupyoT
OTCYTCTBUE ABHbIX Y MOTEHLMaNbHbIX KOHGNNKTOB

ISSN 2221-2582

WHTEPECOB, CBA3aHHbIX C My6nMKaumen HacTos-
Len ctaTbu.

UcTouHuK PpuHaHcmpoBaHuA. ABTOPbI 3asB-
nAT 06 OTCYTCTBUN BHELHErO GUHAHCUPOBAHNA
npwv NpoBeAeHNN UCCTIefOBaHMA.

NHdopmupoBaHHOe cornacme Ha ny6nuka-
yuio. ABTOPbI MOAYUYNIM NUCbMEHHOe cornacue
3aKOHHbIX NPeACTaBUTENEN NALMEHTOB Ha Ny6nu-
KaLuio MeaNLMHCKNX OaHHbIX.
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Abstract. Introduction. Tissue oximetry is one of the most promising methods for assessing the efficiency of
systemic perfusion in children in critical condition, which is especially true for newborns with heart defects, but it
is not a routine method of diagnosing systemic hypoperfusion in neonatal intensive care units, which requires its
wider implementation. The aim of the study is to demonstrate the possibilities of prolonged NIRS-monitoring of
renal tissue oxygenation to determine further tactics of management of newborns with congenital heart disease.
Patients and methods. Three clinical cases of prolonged noninvasive monitoring of renal oxygenation in infants with
congenital heart disease accompanied by systemic hypoperfusion in the perioperative period are presented. Results.
It was demonstrated that on the basis of renal tissue oxygenation indices it is possible to make an informed decision
on the correction of intensive care measures and the need for emergency cardiac surgery. In some cases, NIRS-
monitoring allows to avoid early intubation and invasive ventilation of lungs, which is reflected in the description
of the third case. Conclusion. Noninvasive real-time bedside monitoring of tissue oxygenation is a highly effective
method of diagnosing systemic hypoperfusion and should be more widely used in neonatal intensive care units,
especially in neonates with CHD, in whom the risk of shock of various genesis is extremely high.

Key words: tissue oximetry; neonate; critical congenital heart disease; systemic hypoperfusion.

MOHUTOPUHI OKCUTEHALUN TKAHEW MOYEK
Y OETEN PAHHEIO BO3PACTA C BPOXKOEHHbIMU/ NOPOKAMU CEPLLIA
B NMEPUONEPALINOHHOM MNMEPUNOAE
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Pesiome. BsedeHue. TKaHeBasi OKCUMETPUA ABNSETCA OOHUM U3 Hanbosee NepcrneKTBHbIX METOA0B OLEHKN 3¢-
dekTnBHOCTU Nepdy3nn y feTel B KPUTUYECKOM COCTOAHMM, YTO OCOBEHHO CnpaBennBo A1 HOBOPOXKAEHHbIX
C NOPOKaMM pa3BUTUA CepALA, OQHAKO OHa He ABNAETCA PYTUHHbIM METOAOM ANArHOCTUMKM B HEOHATAIbHbIX OT-
[eNeHnsX peaHMaLMm N MHTEHCUBHOWN Tepanuu, YTo TpebyeT ee 6onee WMPOKOro BHeaApeHus. Lesb ucciedo-
8AHUA — [EMOHCTPaLA BO3MOXXHOCTEN npoaneHHoro NIRS-MoHMTOpMHIa OKCUreHaumm TKaHe NoYveK C Liesibio
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onpeneneHuns fanbHenlen TakTUKN BEAEHNA HOBOPOXKAEHHbIX C BPOXKAEHHbIMY NOpoKaMu cepgua. lTayueHmel
u MemooOsl. MNpepacTaBieHbl TPU KIMHNYECKMX CllyYas MPUMEHEHMSA NMPOASIEHHOrO HEMHBA3UBHOTO MOHUTOPUHIA
NMOYEeYHON OKCUreHaumn y fieTel paHHEero Bo3pacra C BPOXKAEHHbIMY NMOPOKaMKy cepALia, CONMpPOBOXAALWUMNCA
cucTeMHown runonepdysren, B nepronepaLoHHoOM neproge. Pesynemamel. NpofeMOHCTPUPOBAHO, YTO OLieH-
Ka Moka3saTesiell OKCMreHauumy TKaHel NoyeK no3BoAeT NPUHATb 0O0CHOBAHHOE PELLUEHME O KOPPEKLMM MEPO-
NPUATA UHTEHCUBHOW TEPANUU 1 HEOOXOAMMOCTU MPOBEEHNA SKCTPEHHOIO KapANOXUPYPTMYECKOrO BMELLIA-
TenbcTBa. B page cnyyaes NIRS-MOHUTOPWHE NO3BONAET 136eXKaTb PaHHEro nepeBofa naLuyeHTa Ha HBA3VBHYHO
BEHTUNALMIO IETKNX, YTO OTPaXKeHO B OMMCAHMN TPeTbero cinyyas. 3axkinyeHue. HevHBa3MBHbIM MPUKPOBATHbIN
MOHUTOPUHT TKAHEBOW OKCUreHaLnmn B PEXKMME peasibHOro BPEMEHU ABNAETCA BbICOKOIPPEKTUBHBIM METOLOM
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INTRODUCTION

The use of near-infrared spectroscopy to assess
the adequacy of cerebral perfusion and oxygena-
tion was first proposed by F.F. Jobsis in 1977 [1].
Subsequently, his idea was implemented by crea-
ting monitors to assess the saturation of brain tis-
sue and other internal organs with oxygen.

The principle of the NIRS method is based on
the ability of tissues to transmit light in the range
close to the infrared spectrum (740-3000 nm),
this ability is maximum in the range of 600-
1000 nm. As a light beam passes through the
tissues of internal organs, pigment compounds
known as chromophores absorb light. Human
tissues contain many components for which ab-
sorption spectra of light with a wavelength close
to the infrared range have been well studied, the
concentration of which varies depending on tis-
sue oxygenation and the level of oxyhemoglo-
bin, deoxyhemoglobin and cytochrome a-a3. In
addition to oxyhemoglobin and deoxyhemoglo-
bin, other hemoglobin compounds, in particular
carboxyhemoglobin, are also capable of absor-
bing a light beam in a spectrum close to infrared
radiation, but under physiological conditions the
overall error in the absence of taking into account
the optical properties of these compounds does
not exceed 1% [2, 3]. The venous component ac-
counts for approximately 75-85% of the blood
flow volume, and since monitoring using NIRS
technology is not dependent on the presence of
a pulse wave, the data obtained during the study
reflects the weighted average (75-85% venous)
oxyhemoglobin concentration of the studied area
[4]. Numerous factors can influence NIRS values,
but the two main ones are tissue perfusion and
tissue oxygen utilization. Thus, NIRS indirectly re-

flects the balance between oxygen delivery and
oxygen consumption. Since the tissue oximeter
signal propagates according to the Beer-Lambert
Law, which states that a parallel monochromatic
beam of light attenuates as it propagates through
an absorbing medium and reflects information
about vessels with a diameter of less than 1 mm,
the monitoring is a convenient tool for assessing
visceral perfusion, which is beneficial distingui-
shes it from Doppler ultrasound, which allows one
to evaluate the efficiency of blood flow in larger
blood vessels at a limited point in time [5].

First of all, this monitoring method became
widespread in neurosurgery; later, the cerebral
NIRS monitoring began to be used in various
branches of medicine [6]. In particular, in cardiac
surgery itis used as the only option for neuromon-
itoring or as part of combined neuromonitoring
during cardiac surgery. It has been established
that the use of parainfrared spectroscopy during
cardiac surgery with cardiopulmonary bypass
makes it possible to detect episodes of cerebral
ischemia with a higher frequency than previously
thought, which, in turn, can significantly reduce
the frequency of cerebral-vascular intraoperative
complications in cardiac surgery [7-9].

Since 1980, studies have appeared on the ef-
fectiveness of using NIRS to monitor cerebral, tis-
sue and organ perfusion in newborns and young
children [10, 11]. A radiation close to the infra-
red spectrum is absorbed mainly in the dermis,
but about 30% of the light flux penetrates to a
depth of 30 mm, reaching the subcutaneous fat
layer and the organs located underneath it [12].
This penetrating ability of para-infrared radiation,
on the one hand, and the insignificant thickness
of the integumentary tissues in newborns, on the
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other, make it possible to evaluate the effective-
ness of oxygenation and perfusion of the kidneys,
intestines, liver, muscles and brain [13, 14].

Currently, there are many studies on the use
of cerebral oximetry in young children with con-
genital heart defects (CHDs) during cardiac sur-
gery with cardiopulmonary bypass. Special proto-
cols have been developed that take into account
cerebral oximetry indicators to determine clinical
tactics during cardiac surgery in order to improve
long-term neurological prognosis [15-19].

There are studies of organ perfusion in prema-
ture newborns for the purpose of early diagnosis
of necrotizing enterocolitis, one of which demon-
strated that regional oximetry indices of the ab-
dominal region correlate with volume-velocity
characteristics in the superior mesenteric artery
obtained by Doppler study [20]. Several studies
have noted that preterm infants with clinical ne-
crotizing enterocolitis (NEC) had lower abdominal
oxygenation values and less variability from base-
line compared to controls [21, 22]. The effective-
ness of the use of parainfrared spectroscopy in
children with congenital heart disease has been
proven as a predictor of the development of NEC
in the postoperative period [23]. A.G. DeWitt et al.
demonstrated the possibility of prolonged mo-
nitoring of organ perfusion using parainfrared
spectroscopy to assess the risks of developing
necrotizing enterocolitis in newborns with con-
genital heart disease, including those with a func-
tionally single ventricle [24]. The study included
64 newborns who underwent biventricular cor-
rection of congenital heart disease or palliative
interventions. In the postoperative period, organ
blood flow was monitored before and during the
initiation of enteral feeding to determine whether
changes in the obtained parameters are associa-
ted with the risk of developing necrotizing ente-
rocolitis. The proven necrotizing enterocolitis or
suspicion of it was noted in 32% of patients with a
functionally single ventricle, while it was absent in
children with biventricular correction, which was
statistically significant (p=0,001). Compared with
patients with or without suspected NEC, children
with proven NEC had lower rates of splanchnic
rSO, (32.6% vs. 47%; p=0,05).

The advantage of the method is non-invasive-
ness and safety for patients, no restrictions on the
duration of use, the ability to assess tissue oxy-
genation in real time, which allows you to monitor
changes during therapeutic measures that affect
vascular resistance, the balance of pulmonary and
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systemic blood flow. At the same time, it should
be noted that, according to some experts, there
are difficulties in determining the critical values
of organ perfusion indicators and eliminating ar-
tifacts that arise when the patient moves, which
limits the use of NIRS for monitoring splanchnic
blood flow [25].

Despite the potential of NIRS monitoring in
cardiac anesthesiology, including in newborns
with congenital heart disease, this technique has
not been widely used in the practice of intensive
care units to assess the effectiveness of organ per-
fusion [26, 27].

It should be noted that newborns with CHDs
who are at high risk of severe impairment of sys-
temic perfusion, which makes continuous moni-
toring of renal oxygenation the most promising
method for assessing changes in regional blood
flow even before irreversible organ damage oc-
curs.

We believe that the currently available data,
despite some limitations, make it possible to use
the assessment of tissue oxygenation and perfu-
sion as a useful tool for improving the effective-
ness of intensive care measures in children with
CHDs and hemodynamics of the functionally sin-
gle ventricle [24].

AIM OF THE STUDY

To demonstrate the possibilities of extended
NIRS monitoring of kidney tissue oxygenation in
order to determine further tactics for the manage-
ment of newborns with congenital heart disease.

PATIENTS AND METHODS

Three clinical cases of the use of prolonged
non-invasive monitoring of renal oxygenation in
young children with congenital heart defects ac-
companied by systemic hypoperfusion in the pe-
rioperative period are presented.

The sensor for assessing regional renal oxyge-
nation was placed according to the recommenda-
tions of M.W. Harer et al. (2020): below the costal
arch and above the iliac crest, with the tip of the
sensor located lateral to the spine and the reading
end of the sensor wrapped around the lateral sur-
face (Fig. 1) [27].

Clinical case N° 1

Newborn boy, 1 month of life. Diagnosis: con-
genital heart disease, critical aortic valve steno-
sis. Atrial septal defect. Patent ductus arterio-
sus. Ductus-dependent systemic circulation. The
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mother's medical history is unremarkable. 2nd
term birth at 41 weeks and 1 day. The diagnosis
was confirmed by echocardiography (EchoCG)
and multislice computed tomography (MSCT).
On the 7th day of life, open aortic commissuroto-
my and planar resection of the leaflets were per-
formed under artificial circulation. In the postop-
erative period, there was a dependence on high
positive end-expiratory pressure (PEEP) in the
range of 7-8 mm H20. When trying to reduce
parameters — clinical and radiological picture of
pulmonary edema, inotropic support, intolerance
to enteral nutrition due to the persistent clinical
picture of intestinal paresis, the need for constant
stimulation of diuresis with high doses of loop di-
uretics, and the development of chyloperitoneum
were observed. An chocardiography revealed mi-
tral valve insufficiency of grade II-IIl. Despite con-
servative therapy, these manifestations persisted.
According to the assessment of organ blood flow
using Doppler ultrasonography against the back-
ground of analgosedation, minimal reverse was
noted in the renal arteries and vertebrobasilar
arteries (VBA), which did not correspond to the
existing clinical picture. In order to assess the sig-
nificance of mitral regurgitation and the accom-
panying hypoperfusion of the abdominal organs
and kidneys over the time, continuous extended
NIRS monitoring of renal blood flow was initiated.

According to the monitoring results, signifi-
cant hypoperfusion was revealed — average sat-
uration values according to monitoring data were
53-55% lower than transcutaneous pulse oxi-
metry values, average values were 43-47%, with
regular episodes of desaturation up to 25-28%
upon awakening and activation of the patient.
Based on the totality of clinical and instrumen-
tal data, a decision was made to perform a repeat
surgical intervention. At the age of 1.5 months of
life, the mitral valve replacement was performed
with a mechanical prosthesis "Carbomedix" with
a diameter of 16 mm, revision of the aortic valve,
planar resection of the aortic valve leaflets under
conditions of cardiopulmonary bypass (CPB) and
cardioplegia (CP). The early postoperative peri-
od was unremarkable. The ionotropic support
was stopped on the 2nd day after surgery. On the
10th day of the perioperative period, the patient
was extubated, transferred to non-invasive arti-
ficial ventilation, and against the background of
regression of intestinal paresis, enteral nutrition
was started with a gradual expansion to the full
age requirement within three weeks. On the 20th
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day, the respiratory support was stopped. The
chyloperitoneum regressed on the 5th day after
surgery. In the demonstrated case, the NIRS mo-
nitoring made it possible to confirm the presence
of hypoperfusion in real time and make a decision
on the need for repeated surgery.

Clinical case N¢ 2

Boy B. 7 months old. Basic diagnosis:
Congenital heart disease: hypoplastic left heart
syndrome (mitral valve atresia, left ventricular
hypoplasia, aortic valve atresia, aortic arch hypo-
plasia). The defect was diagnosed prenatally. On
the 6th day of life, a modified Norwood operation
(right ventricle — pulmonary artery) with a valve-
containing bicuspidal alloconduit, atroiseptosto-
my under conditions of artificial circulation, an-
tegrade cerebral perfusion and cardioplegia was
performed. The course of the postoperative period
was smooth and corresponded to the nature, vo-
lume and timing of the surgical intervention per-
formed. At 1.5 months he was discharged home,
the next stage of cardiac surgery was planned. At
5.5 months, a thrombosis of the alloconduit de-
veloped with severe myocardial ischemia, acute
decompensation of chronic heart failure, a throm-
bolytic therapy was carried out with a positive
effect. At 6 months, the Glenn's surgery was per-
formed. In the early postoperative period, sinus
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tachycardia up to 160-170 beats per minute and a
persistent increase in pressure in the cavapulmo-
nary anastomosis (15-18 mm Hg) were notewor-
thy. An EchoCG revealed signs of dilatation of the
right atrium against the background of regurgita-
tion on the tricuspid valve of lI-lll degree. Despite
the full conservative therapy, the child had a pro-
gressive clinical picture of retrograde pulmonary
edema against the background of regurgitation
on the tricuspid (systemic) valve and hypoperfu-
sion of the abdominal organs, which was mani-
fested by intolerance to enteral nutrition, severe
dependence on high doses of loop diuretics to
maintain an adequate pace diuresis. In order to
assess the significance of regurgitation on the
systemic valve and the accompanying hypoper-
fusion of the abdominal organs and kidneys over
time, continuous extended NIRS monitoring of re-
nal blood flow was initiated. Based on the moni-
toring results, the significant hypoperfusion was
identified — average saturation values according
to monitoring data were 43-45% lower than those
according to transcutaneous pulse oximetry, av-
erage values were 33-37%, with regular episodes
of desaturation up to 23-26% upon awakening
and activation of the patient. Based on the totali-
ty of clinical and instrumental data, a decision was
made to perform endovascular surgical interven-
tion: a probing of the heart chambers, cardiac ven-
triculography, angiography of the great vessels.
According to the results of the study, return angi-
opulmonograms show contrasting of the left atri-
um, contrasting of the pulmonary veins that flow
into the left atrium is noted; the ventriculogram
reveals regurgitation on the tricuspid valve of Il-
Il degree, dilatation of the right atrium; Qp/Qs —
0.57/1. Based on the data obtained, a decision was
made to replace the system valve. In this situation,
in addition to the clinical picture and echocardiog-
raphy data, confirmation of organ hypoperfusion
using extended NIRS monitoring made it possible
to make a decision to conduct an invasive study to
determine further surgical tactics.

Clinical case N° 3

Newborn boy, two days of life. Main diagno-
sis: Q23.4 Hypoplastic left heart syndrome (mi-
tral valve hypoplasia, left ventricular hypoplasia,
aortic valve hypoplasia, aortic arch hypoplasia).
Fibroelastosis of the left ventricle. Coarctation of
the aorta. Patent ductus arteriosus. Atrial septal
defect. Ductus-dependent coronary and systemic
circulation.
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The pregnancy proceeded against the back-
ground of mild anemia, gestosis in the first half
of pregnancy with hospitalization at 10/11 weeks.
According to an ultrasound examination at
23/24 weeks of gestation, the congenital heart
disease was detected: hypoplastic left heart syn-
drome. Micromelia? 1st urgent birth by emergen-
Cy cesarean section due to severe preeclampsia at
39 weeks of gestation.

The child's condition at birth is satisfacto-
ry. Upon admission, the umbilical cord vein was
catheterized and alprostan infusion was started.
Noteworthy, there was moderate anemia, hemo-
globin (145 g/l), probably caused by fetoplacen-
tal transfusion. At the end of the first day of life,
a persistent high SpO2 was noted for this variant
of the hemodynamics of the defect, which was in
the range of 96-97%. According to the acid-base
state, there was an increase in metabolic acidosis:
BE=-9.5 mmol/l, HCO3=17.8 mmol/l, a decrease
in the rate of diuresis to 0.8 ml/kg per hour was
clinically noted. Clinical and laboratory data could
indicate an imbalance of systemic and pulmonary
blood flow, which is typical for patients with hypo-
plastic left heart syndrome, however, as a rule, its
clinical manifestations occur on the 3rd-4th day of
life, which is due to a decrease in pressure in the
pulmonary circulation . To assess the adequacy of
organ perfusion, the bedside NIRS monitoring of
renal blood flow was initiated. According to the
monitoring results, the absence of hypoperfusion
was revealed — saturation according to monito-
ring data was 3-5% lower than the values accor-
ding to transcutaneous pulse oximetry, average
values were 87-90%, without episodes of signifi-
cant desaturation. Based on the monitoring data,
it was concluded that there was no imbalance in
the pulmonary and systemic blood flow, hypoper-
fusion of the abdominal organs and kidneys, which
was later confirmed by Doppler study. Taking into
account the child’s age and clinical and laboratory
data, the red blood cell transfusion was performed
according to individual selection. Against the back-
ground of correction of anemia, normalization of
acid-base status indicators and a decrease in lac-
tate levels to normal values were noted. Thanks
to NIRS monitoring data, it was possible to refrain
from early transfer to mechanical ventilation and
sedation in order to limit pulmonary blood flow.

DISCUSSION
Adequate renal perfusion and oxygenation are
critical to the outcome of critically ill neonates. At
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the same time, in the routine practice of neonatal
intensive care units, there are not enough diag-
nostic tools to assess the effectiveness of tissue
oxygenation and blood flow, which, in turn, does
not allow for the earliest and most reasonable
therapeutic interventions aimed at preventing or
reducing the degree of tissue damage.

In the presented clinical cases, the indicators
of extended NIRS monitoring of organ blood flow
correlated with the results of other instrumen-
tal studies. However, it should be noted that al-
though the NIRS is a promising technology for
monitoring organ blood flow in newborns and
young children with congenital heart disease in
the Intensive Care Unit, currently the number of
multicenter randomized studies to determine
the normative data of splanchnic oxygenation in
young children, including in patients with hemo-
dynamics of the same ventricle, very little.

G. Greisen et al. summarized the challen-
ges of using tissue oximetry in an article discus-
sing the prospect of introducing cerebral oxi-
metry: “On the one hand, cerebral oximetry has
the potential to become inexpensive because it
is based on technology that can be mass-pro-
duced. Convincing evidence of benefit to pa-
tients will create a large market. On the other
hand, what happens if the clinical application of
cerebral oximetry is not developed in a rational,
evidence-based format? This could then become
another expensive technology applied random-
ly. Cerebral oximetry will be supported by anec-
dotal evidence, expert opinion, and aggressive
branding and marketing. Consequences include
unnecessary disruption and risks to a very vul-
nerable patient population and a drain on health
care resources" [28].

One of the factors facilitating the widespread
introduction of renal blood flow assessment by
NIRS into clinical practice and the interpretation
of the data obtained is the theoretical model of
normal oxygenation of renal tissue in premature
newborns during the first month of life (Fig. 2),
proposed by M.W. Harer et al. (2020) based on
publications by other authors, which reflects indi-
cators of oxygen saturation of kidney tissue in the
absence of pathology [29, 30].

CONCLUSION

The non-invasive real-time bedside monitoring
of tissue oxygenation is a highly effective method
for diagnosing disorders of organ perfusion and
oxygenation and should be more widely used in
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Fig. 2. Normal renal tissue oxygenation of premature
newborns in the first month of life
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neonatal intensive care units, especially in new-
borns with congenital heart disease.
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NHdopmupoBaHHOe cornacue Ha ny6nuka-

yuio. ABTOPbI MONYUYUSIM NMUCbMEHHOe corfacue
3aKOHHbIX NpeAcTaBuUTENEeN NauMeHTOB Ha Ny6nu-
KauWio MeANLUNHCKMX OaHHbIX.
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Abstract. The article presents the dynamics of microbiome development in a child hospitalized for a long time
in the intensive care unit of a tertiary perinatal center. The species composition of the patient’s microbiome did
not meet the age norms. The risk factors that led to the disruption of microbiome formation were prolonged
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Pestome. B cTaTbe NprBOAMTCA AVHAMMKA Pa3BUTUA MUKPOOMOMa Y pebeHKa, AnnTenbHoe BpeMs rocnmTanunsu-
POBAHHOIO B OTAENEHNE peaHUMaLNM U MHTEHCUBHOW Tepanuy NepuHaTanbHOro LeHTPa TPETbero ypoBHs. Bu-
[OBOI COCTaB MUKPOOVOMa NaLyeHTa He COOTBETCTBOBAJI BO3pacTHbIM HopMaM. K dakTopam pricka, nprBeaLwmm
K HapyLLeHVo GOpMUPOBaHUA MUKPOOMOMA, OTHOCAT AUTENbHYIO FOCAUTANN3ALMIO B OTAENIEHVE UHTEHCUBHOW
Tepanuu, KOPOTKYIO NMPOAOSIKUTENIbHOCTb FPYAHOIO BCKAPMIIMBAHUSA, NCKYCCTBEHHOE NMUTaHMe GpopmMynamin Ha
OCHOBe ry60KO rMaponM30BaHHOro 6eka KOPOBbEro MOOKa, MaCCMBHYO aHTbGaKTepuanbHyto Tepanuto. CHY-
»eHue 61opaszHoobpPa3nsa HenaToreHHbIX MMKPOOPraHM3MOB MPVBESIO K YBEIMUYEHWNIO AONN NMAaTOreHOB, Pa3Bu-
T HO30KOMUAJbHbIX 3a60N1eBaHNIA.

KnioueBble cnoBa: hopmMuposaHue Mukpobuoma; demu; nayueHm omoeneHus peaHumayuu; 16s pPHK.



Children’s Medicine of the North-West
2024/Vol. 12 N2 1

INTRODUCTION

Despite the presence of evidence of intrauter-
ine development of the fetal microbiome, active
colonization of microflora in children begins du-
ring the process of vaginal delivery (in utero) and
continues after the birth of the child [1-4]. The
microflora of parents, the environment and medi-
cal workers is of leading importance [5-12]. The
method of delivery has an important role in the
development of the microbiome: during natu-
ral delivery, representatives of the mother’s va-
ginal microbiome (Lactobacillus, Bifidobacterium
and Bacteroides) predominate, while during to-
motocia, representatives of the skin microbiota
(Staphylococcus, Klebsiella spp., Enterococcus spp.
and Clostridium spp.) predominate [13-19].

The breast milk is of great importance in the
development of gut microbiota, promoting the
growth of Lactobacillus spp. and Bifidobacterium
spp. [20-22]. In the first days after birth, the child’s
body begins to be colonized by representatives
of Enterobacteriaceae, and then strict anaerobes:
Bifidobacterium, Clostridium and Bacteroides [23-
27]. Bifidobacterium are an essential component
of a child’s normal microflora; their develop-
ment especially promoted by breastfeeding [28,
29]. The number of Bacteroides increases rapid-
ly during the first 2-4 weeks of life [29]. During
the weaning period, with the introduction of
solid food, the abundance of Bifidobacteriaceae
decreases, and Bacteroides, Ruminococcus and
Clostridium predominate [30-32]. The microbi-
ome of a child in the first few months of life cha-
racterized by a poor diversity of microorganisms
[33]. It undergoes the greatest development
with the introduction of complementary foods
containing polysaccharides, which leads to the
appearance of Lachnospiracea, Clostridiaceae
and Ruminococcaceae and a sharp decrease in
Bifidobacterium [3, 18, 34].

A disruption of the stages of development of
the child’s microflora in general and the intestines
in particular can lead to the development of com-
plications in various organs and systems [28, 35-
39], and can also affect the prognosis [15, 40-42].
Children hospitalized in intensive care units from
birth are susceptible to microbiome developmen-
tal disorders, which must be taken into account
when providing medical care [43-51].

In order to demonstrate the detailed dynamics
of changes in the microbiome of a child who was
in the intensive care unit for a long time, we pres-
ent our own observation.

ISSN 2221-2582

CLINICAL CASE

A clinical case of a 10-month-old child, who
was hospitalized from birth and was in the inten-
sive care unit of a third-level perinatal center, was
presented. The diagnosis is:

+ Main disease: Non-epileptic paroxysms. Peri-
natal mixed damage to the central nervous
system (CNS), early recovery period.

« Complications of the underlying disease:
Movement disorder syndrome. Hyperkinetic
syndrome. Bulbar syndrome. Delayed psycho-
motor development. Compensated biven-
tricular occlusive hydrocephalus, a condition
after ventriculoperitoneal shunting on the
right.

« Concomitant diseases: Congenital malforma-
tion of the central nervous system — spina
bifida, spinal hernia of the sacral spine, condi-
tion after plastic surgery. Microsurgical plastic
surgery of myelomeningoradiculocele (rachis-
chisis) of the sacral spine using local tissues.
Arnold—Chiari syndrome type Il. External ven-
tricular drainage on the right under stereotac-
tic ultrasound navigation. Distal paraparesis
without dysfunction of the pelvic organs.

« Complications: Carrier of tracheostomy, gas-
trostomy. Stomach bleeding (3 episodes).
Atopic dermatitis.

Anamnesis vitae. A child from the fourth
pregnancy, which occurred against the of gesto-
sis of the first half. The mother, 29 years old, was
observed in the antenatal clinic from 21/22 weeks.
During an examination of the mother at
27/28 weeks, positive IgG to rubella was detect-
ed (she had not previously had rubella, she was
vaccinated). According to an ultrasound exam-
ination of the fetus at 36/37 weeks of gestation,
a congenital malformation of the central nervous
system of the fetus was diagnosed — spina bifida,
occlusive hydrocephalus, Arnold-Chiari syndrome
type Il. In the area of the sacral region, a spinal de-
fect with a hernial protrusion was visualized; the
dimensions of the hernial sac were 27 x 10 mm,
the diameter of the defect was 41 mm. During an
ultrasound examination of the fetal head, the la-
teral ventricles are dilated to 23 mm, the anterior
horns — to 24 mm. The cerebellum is displaced
caudally.

Previous pregnancies ended in the birth of
healthy children (2014, 2016, 2017). This birth was
urgent at the 38th week by caesarean section in
the lower segment of the uterus in a specialized
perinatal center. The amniotic fluid was light.

PRACTICAL NOTES
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Objective status at birth. At birth, the child’s
body weight was 3280 g, body length was 53 cm,
head circumference was 36 cm, chest circumference
was 34 cm. The Apgar score in the first minute was
7 points, in the fifth minute — 8 points. The child’s
condition at birth was assessed as severe due to
the underlying disease—identified combined mal-
formations of the central nervous system. At birth,
a cry of medium strength, short-lived, against the
background of tactile stimulation and sanitation
of the upper respiratory tract. The head is round in
shape. The large fontanel 1.0x 1.0 cm, normotonic;
the small fontanelle 0.3 x0.3 cm, sutures at the junc-
tion. A spontaneous motor activity is symmetrically
reduced. A muscle tone is symmetrical and semi-
flexor. The skin is bright pink, clean, acrocyanosis.
The telangiectasia on the forehead. Visible mucous
membranes are pink, moist, clean. Heart sounds
are clear, rhythmic, no noise is heard, heart rate is
152 beats per minute. The breathing is symmetrical,
weakened, vesicular, without wheezing, respiratory
rate — 54 per minute, transcutaneous blood oxygen
saturation — 97%. The abdomen is soft, not swol-
len, accessible to palpation. The liver protrudes from
under the lower edge of the costal arch by 1.5 cm,
the edge is smooth, elastic, the spleen is not palpa-
ble. The genitals are formed according to the male
type, the testicles are lowered into the scrotum. No
abdominal or femoral hernias were detected. Didn't
urinate, anus closed. The meconium did not pass.
In the lumbosacral region, there was a violation of
the integrity of the skin and a hernial protrusion of
myelomeningoradiculocele (rachischisis) measuring
5.5% 7.0 cm with the flow of cerebrospinal fluid.

On the first day of life, an emergency surgical
intervention was performed involving microsur-
gical plastic surgery of the myelomeningoradic-
ulocele of the sacral spine using local tissues. The
early postoperative period was uneventful. Due
to increasing ventriculomegaly, on the 6th day of
life, a diagnostic and unloading ventricular punc-
ture was performed (cerebrospinal fluid without
pathology). On the 8th day of life, due to increas-
ing ventriculomegaly, emergency surgery was per-
formed using external ventricular drainage on the
right under stereotactic ultrasound navigation. The
early postoperative period was without any fea-
tures, respiratory support for two days using inva-
sive artificial ventilation, analgosedation was con-
tinued, after that there was a planned transfer to
spontaneous breathing, without any features, then
without the need for respiratory support. During
postoperative observation of the patient, no sei-
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zures or focal neurological symptoms were noted.
The child was hemodynamically stable, did not re-
quire inotropic support. Enteral nutrition with ex-
pressed breast milk and physiological formula for
children from birth with expansion up to 70 ml, ab-
sorbed. Due to an improvement in his condition,
at the age of 11 days, the child was transferred to
a specialized department, where the observation,
treatment, nutrition were carried out with a gradu-
al increase in the volume of enteral feeding.

From the 22nd day of life, a deterioration in the
child’s condition was noted in the form of the ap-
pearance and increase in the dynamics of bulbar
disorders, hypersalivation, and an increase in res-
piratory failure; the child was transferred to the
intensive care unit (ICU). Against the background
of the child's anxiety, hyperdrainage was noted,
against which background the development of
general cerebral neurological symptoms was ob-
served, migration of the drainage into the brain
parenchyma was detected, and therefore the
drainage was tightened under ultrasound naviga-
tion. According to control blood tests, an increase
in laboratory inflammatory activity was noted (an
increase in C-reactive protein to 33 mg/L), and
therefore a control study of the cerebrospinal flu-
id was carried out — cytosis was detected up to
627 thirds. According to a bacteriological examina-
tion of blood and feces, carried out routinely as part
of bacteriological control, E. coli was detected, and
therefore antibacterial therapy was started based
on sensitivity with control of bacterial cultures.

On the 23rd day of life, there was a decrease
in saturation to 48%, bradycardia with a heart
rate of up to 58 beats per minute, severe pallor
of the skin, with diffuse cyanosis, focal neurolo-
gical symptoms and dysphagia persisted. In this
regard, an enteral nutrition was canceled, and
the child was transferred to total parenteral nu-
trition.

At the age of 1 month, surgical intervention
was performed to remove the external ventricular
drainage on the right and implantation of the ex-
ternal ventricular drainage on the right.

On the 45th day of life, a repeated decrease in sat-
uration to 45-60% was revealed during sleep, which
was repeated several times; restoration of con-
sciousness occurred after tactile stimulation. Due to
persistent dysphagia, enteral nutrition was adminis-
tered through a nasogastric tube and was complete-
ly absorbed. Similar episodes of desaturation due to
apnea were observed on the 56th day. In this regard,
the patient was transferred to invasive artificial lung
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ventilation (ALV) through an endotracheal tube, and
anticonvulsant therapy was prescribed.

From the age of three months, given the deve-
loped atopic dermatitis, the patient was switched
to formulas based on deeply hydrolyzed cow's
milk protein.

Taking into account dysphagia and prolonged
insertion of the tube, the boy was installed with
a percutaneous endoscopic gastrostomy at
4,5 months age.

During the therapy, the child’s condition re-
mained severe due to respiratory failure of the I-II
degree against the background of aspiration pneu-
monia, neurological symptoms: bulbar syndrome,
paroxysmal nonepileptic seizures with desaturation
and autonomic disorders, a syndrome of motor dis-
orders, flaccid distal paraparesis without dysfunc-
tion of the pelvic organs, hyperkinetic syndrome.

Attempts at extubation and transfer to sponta-
neous breathing were unsuccessful, and therefore at
5,5 months age a tracheostomy was performed and
mechanical breathing was continued. During obser-
vation, cough and swallowing reflexes were absent.

At 5,5, 6,5 and 7,5 months of age, episodes of
gastrointestinal bleeding were recorded against
the background of erosive esophagitis, superficial
widespread gastritis and duodenal bulb ulcer.

The planned change of the tracheostomy can-
nula was carried out at 6,5 months age, and the
gastrostomy tube — at 8 months age.

Results of changes in the patient's microbiome

The patient in the ICU during hospitalization pe-
riodically collected biological material (urine, feces,
venous blood, tracheostomy discharge, gastric con-
tents, swabs from the oropharynx and nasal cavity).
At the age of 8,5 months, 16S rRNA sequencing of
saliva, gastrostomy fluid and feces was performed.
All isolated bacteria were identified by genus and
species. 20 species of microorganisms have been
identified, which are grouped into 3 bacterial phy-
la, 2 classes, 4 orders, 13 families and 15 genera.

When sequencing biological media, 3 bacte-
rial phyla were identified: Firmicutes (represen-
ted by Clostridium spp., Blautia spp., Lactobacillus
spp., Enterococcus spp., Veillonella spp., etc.),
Proteobacteria (represented by the family
Enterobacteriaceae), Bacteroidota (represented
by Elizabethkingia meningoseptica). The domi-
nant number of microorganisms contains the or-
der Proteobacteria (65%), Firmicutes (32%) and
Bacteroidota (3%). Sequencing analysis of nu-
merous phyla Proteobacteria showed the pres-
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Table 1. Summary of oral microflora data by culture
and culturing method

Ta6nuua 1. CymmapHble AaHHble MUKPOdIopbl POTO-
BOW MOMOCTN KyNbTypasibHbIM MeTOAOM U MeTOAOM
Ky/IbTUB/POBaHUA

) ) Oropharyngeal culture data
Microorganisms
7 months 8,5 months
Streptococcus viridans 2 3
Serratia marcescens 0 2
Pseudomonas aeruginosa 0 2
Enterococcus faecalis 1 0

ence of Enterobacter (41,068607), Enterococcus
(31,280665) in large numbers.

The cultivation of the contents of the oral cav-
ity showed the presence of Streptococcus viridans,
Serratia marcescens, Pseudomonas aeruginosa,
Enterococcus faecalis. At the same time, an in-
crease in the species diversity of pathogenic mi-
croflora in the oral cavity was noted (Table 1).

When sequencing a saliva sample, 300 OTUs
were identified, which, in accordance with modern
prokaryotic nomenclature, are divided into 8 bac-
terial phylum, 10 classes, 18 families, 22 genera and
27 species bacteria. The most pathogenic microor-
ganisms isolated by sequencing from the oral ca-
vity are Haemophilus influenzae, which may contri-
bute to the development of aspiration pneumonia.

The cultivation of the contents of the oral ca-
vity showed the presence of Streptococcus viri-
dans, Serratia marcescens, Pseudomonas aerugi-
nosa, Enterococcus faecalis. At the same time, an
increase in the species diversity of pathogenic mi-
croflora in the oral cavity was noted (Table 1).

When sequencing a saliva sample, 300 OTUs
were identified, which, in accordance with modern
prokaryotic nomenclature, are divided into 8 bac-
terial phylum, 10 classes, 18 families, 22 genera and
27 species bacteria. The most pathogenic microor-
ganisms isolated by sequencing from the oral cav-
ity are Haemophilus influenzae, which may contrib-
ute to the development of aspiration pneumonia.

Features of development gastrostomy microbiome

When sequencing a gastrostomy sample,
300 OTUs were identified, which, according to the
modern nomenclature of prokaryotes, are divided
into 7 bacterial phyla, 9 classes, 25 families, 38 gene-
ra and 34 species of bacteria. The equencing of gas-
trostomy fluid revealed 6 different phyla of bacte-
ria and 1 unidentified phylum (Table 2, Fig. 1).
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Table 2. Type diversity of the gastrostomy microbiome according to sequencing data

Ta6bnunua 2. TunoBoe pa3Hoobpasme MUKPOGMOMa racTPOCTOMbI MO AaHHbIM CEKBEHMPOBAHUA

Microorganisms Phylum Ratio, %
Proteobacteria 76,88726 77
Cyanobacteria 21,001 21
Firmicutes 1,474338 1
Bacteroidota 0,515464 1
Fusobacteriota 0,077597 0
Actinobacteriota 0,033256 0
Unclassified 0,011085 0
40 36,82
35 +
30
25 +
20
15 -+
107 45535,
. 2 2234 ¢
T +PPU,830,740,480,350,330,280,240,230,190,160,130,120,090,08
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Fig. 1.  Diversity of genera of the gastrostomy microbiome (%)
Puc. 1. Pa3sHoobpasue poaoB Mukpobroma ractpoctomsl (%)
Table 3. Comparative composition of Genus 16S rRNA from stools
Tabnuua 3. CpaBHuUTenbHbIN coctaB Genus 16S rRNA 13 cTyna
Microorganisms Class Ratio, % Microorganisms Class Ratio, %
Acinetobacter 0,04158 Kluyvera 0,00832 0
Anaerococcus 3,60915 4 Morganella 4,92308 5
Atlantibacter 0,01247 0 Pseudocitrobacter 0,02495 0
Cedecea 0,00832 0 Raoultella 0,56549 1
Citrobacter 2,75676 3 Serratia 0,59044 1
Enterobacter 41,0686 41 Shimwellia 0,19543 0
Enterococcus 31,2807 31 Siccibacter 0,00832 0
Escherichia/Shigella 5,40125 5 Streptococcus 0,01663 0
Klebsiella 2,17048 2 Unclassified 7,31809 7

Features of the development of the gut microbiome
The stool study was carried out using the cul-
ture method and the 16S rRNA method. The use of
the cultural method for stool analysis showed the
presence of 6 types of microorganisms: Candida

sp., Escherichia coli, Citrobacter sp. Enterobacter
sp., Morganella morganii, Klebsiella pneumoniae,
Klebsiella oxytoca, Enterococcus sp. Microorganisms
did not have a clear pattern of appearance in the
stool throughout the patient’s entire stay in the ICU.
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\ Enterobacter sp.;
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\ Mdrgahella morganii ;
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Ratio of bacterial genera represented in fecal matter by 16S rRNA data
CooTHoOLEHWe poaoB GakTepuii, NPeaCcTaBNEeHHbIX B KaNIOBbIX Maccax no AaHHbiM 16S rRNA

Table 4. Comparative composition of Phylum 16S rRNA from oral cavity, gastrostomy and stools

Tabnuua 4. CpaBHUTeNbHbIN coctaB Phylum 16S rRNA 13 poToBo#i NonocTu, racTpocToMbl 1 CTyna

Phylum Oral cavity Contents of the gastrostomy Stool microbiome
Firmicutes 48,69559 1,474338 37,75468
Proteobacteria 40,86186 76,887263 62,24532
Bacteroidota 7979071 0,515464 0
Fusobacteriota 2,201875 0,077597 0
Patescibacteria 0,181673 0 0
Actinobacteriota 0,029068 0,033256 0
Unclassified 0,029068 0,011085 0
Campilobacterota 0,021801 0 0
Cyanobacteria 0 21,000998 0

When sequencing a stool sample, 274 OTUs
were identified, which, according to the modern
nomenclature of prokaryotes, are divided into
2 bacterial phyla, 4 classes, 19 genera and 17 spe-
cies of bacteria (Table 3). The Biodiversity Index is
1,3118. Butyrate- and propionate-producing bac-
teria are practically absent in the feces of a child.

A comparison of two methods of stool analysis
showed the presence of 7 identical genera of bac-
teria that had pathological activity (Fig. 2).

A generic comparison of microorganisms
identified by stool sequencing revealed a signi-
ficant predominance of Enterobacter (46%) and
Enterococcus (35%). A large number of pathoge-
nic strains associated with the provision of medical
care were identified: 6% — Morganella morganii,

3% — Citrobacter sp., 2% — Klebsiella pneumo-
niae and 2% — Klebsiella oxytoca. Based on the
data obtained, it can be assumed that these mi-
croorganisms contributed to the development of
nosocomial infection (Table 4).

A comparative analysis of biological media ob-
tained by sequencing showed that Firmicutes are
present in three media, but the largest number of
them is observed in the contents of gastrostomy
tubes (48.69559) and stool samples (37.75468).
The Proteobacteria occurs across the three envi-
ronments, being the most abundant phylum. The
largest number of phyla of microorganisms was
isolated from the oral cavity.

In addition to 16S rRNA and cultivation, data
from laboratory studies over time was analyzed.

PRACTICAL NOTES
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Fig. 3.  Sensitivity of microorganisms to antibiotics
Puc. 3. quCTBl/ITeﬂbHOCTb MUKPOOPraHM3MoB K aHTIA6aKTepMaJ'IbeIM npenapartam

Throughout the entire period of treatment in the
ICU, the patient observed a decrease in the con-
centration of total bilirubin, increased C-reactive
protein in a biochemical blood test, eosinophilia
and leukocytosis in a clinical analysis, which indi-
cated the course of an inflammatory reaction.
Based on the dynamics of the increase in
C-reactive protein, a positive procalcitonin test
and the results of bacteriological studies, the pa-
tient was given antimicrobial therapy. The thera-
py with 10 antibacterial drugs selected according
to sensitivity to specific pathogenic microorga-
nisms was carried out during 8 months (Fig. 3).

DISCUSSION

Studies of different authors give an idea that the
amount of Proteobacteria depends on the type of
nutrition of the child: higher levels of phyla con-
tent are observed in children who are breastfed. It
is also emphasized that, depending on nutrition,
there is a different ratio of bacterial genera. Thus,
with artificial feeding there is a predominance of
Clostridium difficile, Bacteroides spp., Prevotella spp.
and Lactobacillus spp. [1, 3, 29].

The smallest phylum isolated from the pa-
tient is Bacteroidota (3%), represented by
Elizabethkingia meningoseptica. This species was
isolated by cultivating bacteria from the contents
of a gastrostomy tube. Considering the patho-
genic properties of the microorganism, when it
was isolated, treatment was carried out with an-
tibacterial drugs of the reserve group (cefopera-
zone and sulbactam), against which positive dy-
namics were noted.

A detailed assessment of the bacterial phy-
lum of the oral microbiome revealed 49% of

unclassified microorganisms; among the classi-
fied ones, 49% belonged to Firmicutes, 41% to
Proteobacteria, 8% to Bacteroidota (Fig. 1). Among
the genera, the dominant ones were Streptococcus
(29,55454), Neisseria (19,758738) and Haemophilus
(18,828574). When examining the contents of the
gastrostomy tube, microorganisms of 38 gene-
ra of bacteria were identified, the predominant
of which were bacteria of the genus Acetobacter
(23,14599) and Serratia (15,69117), which indi-
cates the development of nosocomial infection.
This fact is confirmed by other microorganisms
present in the sequencing results: the genera
Acinetobacter (2,228134), Neisseria (0,737169),
Pseudomonas (1,657244).

In the species composition, Lactobacillus
(0,825851) was identified in small quantities. They
have immunomodulatory and anti-inflammatory
effects and are involved in glucose metabolism
[3]. Breastfed babies have a large number of bac-
teria. The patient was, firstly, artificially fed with
formulas based on deep hydrolysis of cow's milk
protein, and, secondly, received massive antibac-
terial therapy.

It was found that normal microflora predo-
minated in the feces, represented by Enterobacter
(41,0686), Enterococcus (31, 2807). However,
pathogenic Escherichia/Shigella species (5,40125)
have been observed, which should not normally
be present in infants. Based on this, we can as-
sume the development of pathogenetic process-
es in the child’s gastrointestinal tract [33].

It was noted that the microbiota of the studied
child does not differ in a large variety of microor-
ganisms, as evidenced by the results of 16S rRNA
sequencing.
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CONCLUSION

The composition of the microbiome of a child
hospitalized for a long time in the ICU does not
correspond to age standards. Long stays in the
ICU, short duration of breastfeeding and the tran-
sition to artificial nutrition with formulas based
on deeply hydrolyzed protein led to poor micro-
biological diversity of the intestinal tube. The
long-term massive antibacterial therapy with
broad-spectrum drugs led to a decrease in the
biodiversity index of microorganisms and a de-
crease in the number of bacterial colonies produ-
cing short-chain fatty acids.

Thus, the method of birth, type of nutrition, and
use of antimicrobial drugs have a significant impact
on the formation of the child’s normal microflora.
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AOMOJIHUTENbHAA UHOOPMALMA

Bknap aBTOpoB. Bce aBTOpbl BHeCnn cylye-
CTBEHHDBIV BKNag B pa3paboTKy KOHUenumu, npo-
BefleHNe WCCNefoBaHMA WM MOATrOTOBKY CTaTbW,
npounu n ogobpunu GrHanbHyl Bepcuio nepeq
nyonukaumen.

KoH}nuKT nHtepecos. ABTOPbI AeKNapupyoT
OTCYTCTBUE ABHbIX Y MOTEHLMANbHbIX KOHGNNKTOB
WHTEPEeCOoB, CBA3AHHbIX C Nybnukaumen HacTos-
Lien cTatbu.

UcTouHnK ¢puHaHCMpoBaHUA. ABTOPbI 3aAB-
nAT 06 OTCYTCTBUN BHeLHero GrHaHCMpoBaHUA
npw NpoBefeHnN NCCIefOoBaHUA.

NHdopmumpoBaHHOe cornacme Ha ny6nuka-
yuto. ABTOpbI MOMAYUMNI MUCbMEHHOE cornacue
naumneHToB Ha Ny6NMKaLmio MeAULNHCKNX AaHHbIX.
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Abstract. Distal renal tubular acidosis with deafness (OMIM 267300) is a rare disease characterized by severe
metabolic acidosis due to impaired excretion of hydrogen ions in the distal nephron. Violation of physical and
psychomotor development, deformation of limbs, electrolyte disturbances without proper and timely treatment
can lead to disability at a very early age. The article describes a clinical case that reflects the complexity and
insidiousness of diagnosing distal renal tubular acidosis in a child of the first year of life.
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Pesiome. [11cTanbHbIf peHanbHbIN TyOynsapHbIN aungo3s ¢ rnyxoton (OMIM 267300) — 3To pefkoe 3abone-
BaHVE, XapaKTepusyloLeecs TAXesblM METab0ONYeCKMM aung030M BCJIeACTBYE HAPYLIEHNA SKCKpeL Uy BO-
[OPOAHbIX MOHOB B AMCTaJIbHOM oThesNie HedpoHa. HapyleHre puanyeckoro v NCMXoMOTOPHOIO PAa3BUTKA,
fepopmaLia KOHEYHOCTEN, SNEeKTPOIUTHbIE HApYLIeHNA 6e3 [OIKHOIO Y CBOEBPEMEHHOIO JIEYEHUSI MOTyT
NMPUBOAWTL K MHBANMAM3ALMN YXKe B CAMOM paHHeM BO3pacTe. B cTaTbe onvcaH KNMHMYECKNA Ciyyal, oTpa-
MaloLWUN CIIOKHOCTb M KOBAPHOCTb ANArHOCTUKU AUCTANIbHOTO PEHaIbHOro TYOYISPHOro aLmao3a y pebeHka
NepBOro roAa »13HMu.

KnioueBble cnoBa: oucmasbHbili peHanbHeil my6ynapHeil ayudos; demu; my6ysonamus; HelpoCeHCOpHasn
myaoyxocme.
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Distal renal tubular acidosis (DRTA) is a hete-
rogeneous group of genetic diseases characte-
rized by impaired urinary acidification, leading to
severe metabolic hyperchloremic acidosis with
elevated urinary pH, hypokalemia, hypercalciuria
and nephrocalcinosis [1-3]. Clinical features in-
clude delayed height and weight, rickets, nephro-
calcinosis, polyuria, polydipsia and the possible
development of chronic renal failure in patients
not receiving therapy [4-71].

There are primary and secondary causes of
the development of distal renal tubular acidosis.
Primary diseases include genetically determined
pathology of transport systems with an autoso-
mal dominant or autosomal recessive type of in-
heritance.

+ Autosomal dominant, mutation of the SLC4AT
gene (chromosome 17921-22), disruption of
the structure of chloride-bicarbonate anti-
porter-1 (AE-1 — anion exchager 1) of the ba-
solateral membrane of the cortical collecting
ducts.

+ Autosomal recessive with hearing loss, mu-
tation of the ATP6VIBT gene (chromosome
2p13), disruption of the structure of the
B1 subunit of the hydrogen ATPase of inter-
calary cells of population A of the apical mem-
brane of the cortical collecting ducts.

« Autosomal recessive without hearing loss,
mutation of the ATP6VOA4 gene (chromo-
some 7qg33-34), encoding the alpha-4 subunit
of the hydrogen ATPase of intercalary cells of
population A of the apical membrane of the
cortical collecting ducts [1, 2, 4].

Autosomal recessive forms of distal renal tu-
bular acidosis are rare diseases with unknown
prevalence in the population [7]. The presence or
absence of hearing impairment is the main phe-
notypic criterion to narrow the genetic search to
confirm the diagnosis. Causal mutations in the
ATP6V1B1 gene are classically associated with ear-
ly-onset sensorineural hearing loss, but cases of tu-
bular acidosis with early-onset deafness have also
been described in patients with ATP6VOA4 gene
mutations. Along with familial forms of the dis-
ease, sporadic cases are also found.

Secondary (acquired) forms of distal RTA are de-
scribed in many pathological conditions caused by
disorders of calcium metabolism with nephrocal-
cinosis and hypercalciuria, primary hyperparathy-
roidism, drug and toxic damage, other renal diseas-
es, including medullary cystic disease and sponge
kidney, autoimmune diseases (hypergammaglo-
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bulinemia, Sjogren's syndrome, autoimmune he-
patitis, thyroiditis, fibrosing alveolitis, systemic lu-
pus erythematosus, periarteritis nodosa).

The violation of ammonium excretion in all
cases is secondary. A bicarbonate reabsorption is
quantitatively normal, but, consistent with the in-
crease in urine pH, a certain degree of bicarbona-
turia is necessarily present. In severe chronic me-
tabolic acidosis, the neutralization of hydrogen
ions occurs due to bone carbonate, which causes
the release of calcium from the bone into the ex-
tracellular fluid, which leads to disruption of its
normal structure and a variety of bone deformi-
ties. A citrate excretion in the proximal tubule is
reduced, which is the basis for the formation of
nephrocalcinosis.

CLINICAL PICTURE OF DISTAL RENAL
TUBULAR ACIDOSIS

The disease more often manifests between
the age of six months and two years. Usually the
DRTA is characterized by nonspecific symptoms:
delayed weight and height, rachitic-like skeletal
changes, muscle hypotonia, polyuria, polydipsia.

LABORATORY AND INSTRUMENTAL
METHODS FOR DIAGNOSIS OF DISTAL RENAL
TUBULAR ACIDOSIS

Blood acid-base state. One of the main criteria
for laboratory diagnosis is the identification of
metabolic acidosis, due to a decrease in standard
bicarbonate (HCO3-) in plasma < 15 mmol/I.

Urine analysis. The most characteristic is an al-
kaline reaction of urine (pH>6.0); a decrease in
the excretion of citrate and ammonium is also
possible [3].

Biochemical blood test. Changes in blood che-
mistry for DRTA are nonspecific, but increases in
alkaline phosphatase, parathyroid hormone, re-
nin, and aldosterone levels may occur.

Genetic research. For the distal renal tubular aci-
dosis, an autosomal dominant type of inheritance
with a mutation in the SLC4AT gene (chromosome
17921-22), as well as autosomal recessive types
with a mutation in the ATP6V1B1 (chromosome
2p13) and ATP6V0A4 genes (chromosome 7q33-
34) are possible.

Ultrasound. The distal renal tubular acidosis is
characterized by echo signs of nephrocalcinosis
("hyperechoic pyramid syndrome”) according to
the results of ultrasound of the kidneys, as well as
urolithiasis (the composition of urinary stones is
calcium phosphate) [1, 21.
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In order to assess the severity of rachitic chang-
es in the skeleton, it is recommended to conduct
X-ray of the hands, determine bone age, den-
sitometry, and X-ray of the tubular bones of the
legs including the knee joints.

DIFFERENTIAL DIAGNOSTICS

Genetically determined forms of distal RTA
(type 1) must be differentiated from proximal RTA
(type 1), including those in the de Tony-Debre-
Fanconi composition syndrome, pseudohypoal-
dosteronism, primary hyperoxaluria and some
other variants of nephrocalcinosis.

TREATMENT OF DISTAL RENAL TUBULAR
ACIDOSIS

According to clinical recommendations [1, 2],
treatment of RTA Il in children consists of using a
4% sodium bicarbonate solution or a citrate solu-
tion at a dose of 10-15 mmol/kg per day in several
doses to compensate for metabolic acidosis.

Since untimely diagnosis of the disease signi-
ficantly worsens the quality of life of patients, and
in some cases can cause death, the team of au-
thors considers it necessary to pay the attention
of colleagues to the presence of such a pathology
as distal renal tubular acidosis, and presents a de-
scription of a clinical case.

CLINICAL CASE DESCRIPTION

Patient V., 4 months old, was admitted for the
first time as planned to the nephrology depart-
ment of St. Petersburg State Budgetary Healthcare
Institution Children's City Hospital N¢ 2 of St. Mary
Magdalene.

Anamnesis morbi. A screening ultrasound of
the urinary system at 2 months revealed echo
signs of nephrocalcinosis (“hyperechoic pyramid
syndrome”). At 4 months bilateral sensorineural
hearing loss was detected: degree Il on the right,
degree IV on the left.

Anamnesis vitae. A child from the third preg-
nancy, third birth. Labor at 39 weeks, Apgar score
8/9. Body weight at birth was 3560 g, body length
was 53 cm. The mother suffered a new corona-
virus infection (COVID-19) and received a course
of nasal glucocorticosteroids at the 8th week of
pregnancy. Heredity, according to the mother, is
not burdened. The elder children (boy — 8 years
old, girl — 4 years old) are healthy.

Objective examination data upon admission to
the hospital. The body length was 62 cm, body
weight was 5500 g. The condition is satisfactory.
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A psychomotor development corresponds to age.
The skin is naturally colored and clean. There was
insufficiently of subcutaneous fat layer. A hypoto-
nia of the lower extremities is noted. Heart sounds
are clear and rhythmic. In the lungs, breathing is
puerile, carried out in all sections. There was no
wheezing. The abdomen is moderately swollen,
accessible to deep palpation. The liver is+1,5 cm
from under the edge of the costal arch. The spleen
is not palpable. The stool is mushy, 3-4 times a
day, without pathological impurities. The urina-
tion is freely into the diaper.

Data from laboratory and instrumental exami-
nation methods.

The clinical blood test is in the age norm. No
evidence of mineral metabolism disorders was
identified (blood electrolytes are normal; urine
calcium/creatinine, phosphorus/creatinine ra-
tios are within normal limits). A general urine test
revealed an alkaline reaction, without changes
in urinary sediment. No disturbances in the ac-
id-base status (ABS) of the blood were detected.
The hormonal profile showed a decrease in the
level of parathyroid hormone to 9,63 pg/ml, an in-
crease in the level of renin (>500.00 plU/ml, refe-
rence values for renin for children under 1 year of
age have not been established) and an increase in
the level of aldosterone to 935,3 pg/ml, without
clinical manifestations. The thyroid status, 17-OH-
progesterone is normal. A nitrogen excretion
function of the kidneys is satisfactory. A blood
pressure is within target values.

An ultrasound of the urinary system showed
echo signs of “hyperechoic pyramid syndrome”,
without negative dynamics.

The child was consulted by an endocrinologist;
no evidence of endocrinological pathology was
found at the time of examination. Then he con-
sulted by a geneticist: taking into account bila-
teral sensorineural hearing loss, blood was drawn
to study the mutation in the GJB2 gene and blood
amino acids — in work at the time of discharge.

The child was discharged with the main diag-
nosis; nephrocalcinosis, and concomitant: bilater-
al sensorineural hearing loss — degree lll on the
right, degree IV on the left. The dynamic observa-
tion and control examination after 3 months were
recommended.

A repeated hospitalization in August 2022.
At the time of hospitalization, the child was
10 months old. The llow weight and height gains
were observed over time. The hearing replace-
ment was performed at 6 months.

PRACTICAL NOTES
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Since July 2022, a polydipsia and polyuria have
been noted. During control studies, the level of
adrenocorticotropic hormone (ACTH) and aldos-
terone remained elevated. According to repeated
monitoring, no electrolyte disturbances were de-
tected. In urine tests over time, a persistent shift in
urine pH towards the alkaline side is noted. When
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monitoring blood pressure, episodes of blood
pressure increases up to 110/60 mmHg were re-
corded. According to the results of a genetic ex-
amination (from January 2022), disorders of ami-
no acid metabolism were excluded, mutations in
the GJB2 gene were excluded. Hearing correction
was performed in 6 months age.
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Fig. 1.  Patient growth chart from birth to 22 months
Puc. 1. Tpaduk AMHAMMKKM pocTa NaLMEHTa OT POXAEHUS A0 22 MecaueB
Manks4ukn. CooTHOWEHUE pPOocCcTa U Beca OT poXgeHuWA 4o 2 net.
g
5
)
2
2
g
65 70 ; 75 80
anvHa Tena / body length (cm)
Fig. 2. The ratio of the patient’s body length and body weight from birth to 22 months
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Table 1. Laboratory indicators of the patient over time

Tabnuua 1.JlabopaTopHble NoKasaTenu 60/IbHOro B AUHAMUKE

KncnoTHO-0CHOBHOE COCTOAHME KanuanapHON KpoBu /
Acid-base state of capillary blood

01.2022 | 08.2022 12.2022 03.2023 06.2023
pH 745 7,30 743 7,46 743
Hanpsxenne CO,, mm pr.cT./ CO, tension, mmHg 46,6 21,5 32,4 33,3 34,6
HanpsxeHwne O,, mm pT.cT. / O, tension, mmHg 65 84 78 77 69
Jlaktat / Lactate - 2,43 - - -
lematokpuT, % / Hematocrit, % 39 33,0 33,0 - 36,0
KoHueHTpauua Na*, mmonb/n / Na+ concentration, mmol/I 138 132 138 139 137
KoHueHTpauuma Kt, mmonb/n / K* concentration, mmol/I 4,5 3,0 3,8 4,5 4,6
HCO;", mmonb/n / HCO,~, mmol/I 32,4 10,5 21,6 23,7 23,1
cBase (B), mmonb/n / cBase (B), mmol/I 4 -14,0 -2,0 0 -1
ctCO, (B), mmonb/n / ctCO, (B), mmol/I 34 11,0 23,0 25,0 24,0
sO,, % 93 95,0 96,0 96,0 94,0
O6wunin ananus moun / General urine analysis
LUenou- | LWenou- . Cnaboue- Hentpanb-
KncnotHoctb / Acidity Han / Hasa / H:ﬂeTl\T::tZI ns(?rk;]at? / Han /
Alkaline | Alkaline alk?ilini Neutral
YpenbHbii Bec / Specific gravity 1025 1020 1018 1020 1015
benok / Protein 0 0 0 0 0
mioko3a / Glucose 0 0 0 0 0
Snutenuin nnockuii / Flat Epithelium 2-3 0-1 1-2 2-3 1-2
Nenkouuntbl / Leukocytes 5-7 2-3 3-5 2-3 0-1
Buoxumunueckuin ananus Kkposu / Biochemical blood test
PeHnH, MKME/mn / Renin, plU/ml >500,00 | >500,00 84 28
AnbpocTepoH, nr/mn / Aldosterone, pg/ml 953,3 158,5 147,5
MapatropmoH, nr/mn / Parathyroid hormone, pg/ml 9,63 2441 26,8
O6wwin 6enok, r/n / Total protein, g/l 72 67 66 62 67
AnbbymuH, r/n / Albumin, g/l 53 46 43 42 45
MoueBunHa, Mmonb/n / Urea, mmol/I 4,8 4,5 7,0 6,7 39
nioko3a, mmonb/n / Glucose, mmol/I 6,2 4,9 4,6 4,8 38
MoueBas kucnota, mmonb/n / Uric acid, mmol/I 200 157 165 183 248
KpeatnHuH, mkmonb/n / Creatinine, pmol/I 29 27 25 27 30
Kanbuunin o6wmin, Mmonb/n / Total calcium, mmol/I 2,74 2,58 2,72 2,44 2,67
®ocdop, mmonb/n / Phosphorus, mmol/I 2.00 1.24 2,53 1.89 1.53
eneso, mkmonb/n / Iron, umol/I 13.9 7.0 8,6 36 18.8
®eppuTrH, MKr/n / Ferritin, pg/I 56 54 12 6,3
Kanui, mmonb/n / Potassium, mmol/I 4.50 3.7 3.8 4,6 49
Hatpuin, mmonb/n / Sodium, mmol/I 135 132 138 137 139
Xnop, mmonb/n / Chlorine, mmol/I 107 107 109 106 108
AcnapTatammnHoTpaHcdepasa, Eg/n/ 36 40 24 28
Aspartate aminotransferase, U/I
AnaHnHamunHoTpaHcdepasa, Ea/n / 24 13 15 20
Alanine aminotransferase, U/I
ButamuH D, 25-rugpokeu (Kanbumdepon), Hr/mn / Vita- 31,32
min D, 25-hydroxy (calciferol), ng/ml
17-rupgpokcunporectepoH (17-OMT), Hr/mn / 17-hy- 0,85
droxyprogesterone (17-OPG), ng/ml

PRACTICAL NOTES



ISSN 2221-2582

Objective examination data upon admission to
the hospital. The height was 68 cm and weight was
6,1 kg (dynamics of physical development are pre-
sented in Fig. 1, 2). There is a delay in psychomotor
development within two months (assessed using
the Griffiths scale). The condition is satisfactory.
The skin is naturally colored, dry, and there is a de-
crease in skin turgor. The subcutaneous fat layer
is not sufficiently expressed in the abdomen and
thighs. Muscular hypotonia (hypotonia of the lo-
wer extremities, “frog belly”) is noted. Heart sounds
are clear and rhythmic. SS at the top. In the lungs,
breathing is puerile, carried out in all sections. No
wheezing was detected. The abdomen is mode-
rately swollen, accessible to deep palpation. The
liver is at the edge of the costal arch. The spleen is
not palpable. The stool is mushy, 1-2 times a day,
without pathological impurities. The urination is
freely into the diaper.

Data from laboratory and instrumental exami-
nation methods.

The clinical blood test is within the age norm.
In the urine analysis, a shift in the pH of urine to
the alkaline side. The urine Ca/Cr ratio is hypercal-
ciuria. The urine P/Cr ratio is normal. Blood ABS is
metabolic acidosis (data are presented in Table 1).
Biochemical blood test shows hypokalemia. Kidney
function is satisfactory. The level of cortisol, aldo-
sterone, parathyroid hormone, ACTH is normal. A
thyroid status — subclinical hypothyroidism. When
monitoring hydrobalance, polydipsia is noted up
to 1800 ml/day, polyuria up to 1900 ml/day. An ul-
trasound of the urinary system shows echo signs of
“hyperechoic pyramid syndrome”, without negative
dynamics. Taking into account clinical and labo-
ratory data (low height and weight gain, bilateral
sensorineural hearing loss, nephrocalcinosis, persis-
tent shift in urine pH to the alkaline side, metabo-
lic acidosis, polydipsia, polyuria, hypercalciuria, hy-
pokalemia), the diagnosis was interpreted as distal
renal tubular acidosis with hearing loss. An exome
sequencing has been carried out — in progress. In
therapy, a citrate solution (blemaren at the rate of
5 mmol/kg per day for citrate), ACE inhibitor therapy
(Enap 2,5 mg/day), against this background, in the
2nd week there was a normalization of ABS, blood
electrolytes, a decrease in the volume of consumed
and excreted liquids.

The third hospitalization was in October 2022,
against the background of therapy with a citrate
solution. The positive dynamics in weight and
height indicators were noted, the data are pre-
sented in Fig. 1, 2.
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The laboratory data at the time of hospitaliza-
tion: capillary blood ABS, ionogram, biochem-
ical and clinical blood tests were within the ref-
erence values (the results of laboratory data are
presented in Table 1). A general urinalysis re-
veals a slightly alkaline urine reaction. Based on
the results of exome sequencing, a heterozygous
ATP6V1B1 mutation was identified, which con-
firms the previously made clinical diagnosis.

Readmissions in December 2022, March and
July 2023. During each of the hospitalizations,
compensation of metabolic acidosis was noted
(laboratory data are presented in Table 1) and the
absence of clinical manifestations, satisfactory
weight and height indicators (Fig. 1, 2).

CONCLUSION

The diagnosis of tubulopathy, including renal
tubular acidosis, is a rather difficult task for a pedia-
trician and nephrologist, since in practice it is quite
difficult to establish the type of disease, the de-
scribed clinical case proves this. Thus, taking into
account clinical and instrumental data, including
general signs of distal renal acidosis and the pres-
ence of nephrocalcinosis and sensorineural hea-
ring loss in the boy, the clinical diagnosis of DRTA
was confirmed genetically (heterozygous variant
ATP6V1B1). A timely treatment started and leaded
to compensation of metabolic acidosis with use
of citrate solution, and timely hearing aids for the
patient made it possible to prevent retardation of
physical and psychomotor development.
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OONOJIHUTEJIbHAA UHOOPMALINA
Bknag aBTopoB. Bce aBTOpbl BHeCnn cyule-
CTBEHHbI BKNag B pa3paboTKy KoHuenumu, npo-
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BefileHMe uccnefoBaHWA U MOArOTOBKY CTaTbW,
npounu n ogobpunu GrHanbHy Bepcuio nepeq
nyénukaumen.

KoH}nuKT nHTtepecoB. ABTOPbI AeKNapUpyoT
OTCYTCTBUE ABHbIX M MOTEHLUNANbHbIX KOHONMKTOB
WHTEePEeCOB, CBA3aHHbIX C NybnuKauuen HacTos-
Len ctatbu.

UcTouHnK ¢puHaAHCMpoOBaHMA. ABTOPbI 3asB-
NAT 06 OTCYTCTBUN BHELIHEro GMHAHCUPOBAHNWA
npv NpoBefeHNN NCCIefOBaHNA.

UHopmupoBaHHOe cornacue Ha ny6nuka-
ymio. ABTOpPbI MOAYUYMIN MUCbMEHHOEe corfacme
3aKOHHbIX MpefcTaBUTeNelr naumeHTa Ha nyonu-
Kauuo MeanLUNHCKNX AHHbIX.
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Abstract. Galactosemia is a hereditary disorder of carbohydrate metabolism, as a result of mutation of genes
encoding enzymes involved in galactose metabolism. With late diagnosis and the absence of pathogenetically
justified diet therapy, the disease can lead to multiple organ failure and death. The article presents the issues of
pathogenesis, clinical manifestations, diagnosis and principles of dietary therapy of galactosemia in children. The
author presents his own clinical observation, which highlights a complex example of differential diagnosis of
galactosemia with intrauterine infection in a child in the neonatal period.

Key words: galactosemia; clinical case; screening.
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INTRODUCTION

Timely diagnosis of congenital metabolic dis-
orders in a newborn child remains a topical issue
of pediatrics [1].

Galactosaemia is a hereditary disorder of car-
bohydrate metabolism that occurs as a result of
mutation of genes encoding enzymes that are
involved in galactose metabolism. As a result of
these disorders, an excess of galactose and its me-
tabolites (galactose-1-phosphate and galactitol)

accumulates in the body, which determines the
clinical picture of the disease and the formation of
delayed complications.

The type of inheritance of galactosaemiais auto-
somal recessive. The incidence of the disease in the
Russian Federation is 1:20 000, with the vast major-
ity of cases of the disease caused by mutations in
the GALT gene (classical galactosaemia type I).

The main carbohydrate component of breast
milk and infant formula is lactose, a disaccharide
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consisting of two monosaccharides, galactose
and glucose. Despite the great similarity between
the molecules of glucose and galactose, the con-
version of the latter into glucose requires several
enzymatic reactions [2].

Galactosaemia combines several genetically
heterogeneous forms. The disease is based on the
deficiency of one of the three enzymes involved
in galactose metabolism: galactose-1-phos-
phate uridyltransferase (GALT), galactokinase
(GALK) or uridine diphosphate (UDP)-galactose-
4-epimerase (GALE). The abnormality of one of
these enzymes is genetically caused by mutations
in the genes encoding the protein structure of
the enzyme molecule, leading to the synthesis of
a defective enzyme and a significant decrease in
its activity. As a result, the normal metabolism of
galactose is blocked and a large number of toxic
substances are formed (galactonate, galactitol,
galactose-1-phosphate, etc.), which, along with
galactose, accumulate in the blood and provoke
the development of severe lesions of internal or-
gans (liver, brain, kidneys), manifested by poly-
morphism of implictations [3-5].

Galactose is essential for the growth and de-
velopment of the child's body. This monosaccha-
ride is not only a source of energy for the cell, but
also plays an important role as prebiotic, serving
as a necessary plastic material for the formation
of glycoproteins, glycolipids and other complex
compounds used by the body to form cell mem-
branes, nerve tissue, nerve endings, myelination
of neurons, etc. The main source of galactose in
humans is food. The large amount of food con-
sumed during the day (primarily dairy) contains
lactose, from which galactose is formed in the in-
testines as a result of hydrolysis [6].

There are three types of galactosaemia de-
pending on the patient’s defect of one of the three
major enzymes involved in galactose metabolism:

« classical — galactosaemia type |, caused by

deficiency of the GALT enzyme, includes the
Duarte variant galactosaemia (decreased en-
zyme activity);

« galactosaemia type Il — GALK deficiency;

« galactosaemia type lll — GALE deficiency.

Classic galactosaemia manifests itself in the
neonatal period during feeding with breast milk
or infant formula. Manifestations of the disease
may include abundant regurgitation, vomiting,
diarrhea, lack of weight gain, lethargy, drowsi-
ness, and later — signs of malnutrition, stunting
and retardation of psychomotor development.
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In the absence of timely diagnosis and pathoge-
netically justified diet therapy, symptoms of li-
ver disease appear and increase, accompanied by
hypoglycemia, jaundice, hepatosplenomegaly,
and hemorrhagic syndrome. In the neonatal pe-
riod, patients with galactosaemia, due to the sup-
pression of protective immune reactions, have
an increased risk of developing sepsis caused
by Escherichia coli (E. coli), which often leads to
death. The disease progresses rapidly and in the
absence of treatment is life-threatening.

Neonatal screening is recommended for all
newborns to identify inherited disorders of galac-
tose metabolism. Diagnostics is aimed at deter-
mining the concentration of total galactose in a
dried blood spot; if the result is positive, the activi-
ty of the GALT enzyme and major mutations in the
GALT gene are determined [4].

The main method of treating galactosaemia
is diet therapy, which involves lifelong exclusion
from the diet of products containing galactose and
lactose. The patient should completely refrain from
eating any kind of milk (female, cow, goat, infant
formula, etc.) and all dairy products, as well as care-
fully avoid those products in which they can be
added: bread, pastries, caramel, sweets, margarine,
etc. The use of low lactose milk and infant formula
is also prohibited. It should be taken into account
that a number of products of plant origin contain
oligosaccharides — galactosides (legumes (peas,
beans, lentils, mung beans, chickpeas), soybeans
(but not soy protein isolate), spinach, cocoa, cho-
colate, nuts), and in products of animal origin —
glycoproteins (liver, kidneys, brains and other
by-products), which under certain conditions can
be split and be a source of galactose [3].

In the formulation of therapeutic diets for chil-
dren in the first year of life with the disease, the
amount of basic food ingredients and energy
should be in accordance with age-specific physio-
logical standards. Breast milk and/or infant formu-
la should be replaced with lactose-free formulas
adapted to their composition. To treat patients
with galactosaemia, specialized infant formulas
based on soy protein isolate (Bellakt Soya, Nutrilak
Soya, Nutrilon Soya, Frisosoy) or extensively hy-
drolyzed whey are used — in case of allergy to soy
protein. Formulas based on synthetic amino acids
and lactose-free, casein-dominant infant formulas
are also used. It is not recommended to use lac-
tose-free whey protein-dominant baby formulas
with a predominance of whey proteins (60% or
more). These infant formulas may contain trace
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amounts of galactose. Specialized infant formu-
las are introduced into the diet of patients with
galactosaemia within one day, immediately after
diagnosis. Patients are strictly recommended to
introduce lactose-free complementary foods and
a lifelong lactose-free diet.

It is not recommended for patients of any age
to use medications containing lactose/galactose,
as well as homeopathic remedies, tinctures and
alcoholic drug forms. Thus, lactose is often used
as an excipient in homeopathic medicines, and
ethanol inhibits the elimination of galactose from
the liver [3].

The outcome and course of the disease are in-
fluenced by the timing of diagnosis, timely and
adequately prescribed diet treatment and emer-
gency measures (transfusion of blood substitutes,
infusion therapy). The prognosis of the disease
is unfavorable in late-diagnosed severe forms of
galactosemia (due to the lack of screening). With
timely treatment, the prognosis for the life and
development of patients is significantly improved.

AIM OF THE STUDY

The aim is to examine the clinical manifesta-
tions and differential diagnosis of the disease us-
ing the example of a particular patient with galac-
tosaemia.

CLINICAL CASE

We present a case of observation of a patient
with classical galactosaemia type | based on exa-
mination of a child, study of his medical history
and outpatient card.

A 10-day-old girl with complaints of severe
jaundice of the skin was admitted to the neo-
natal pathology department of the Republican
Children's Clinical Hospital in Donetsk.

The child was born in the maternity hospital of
Torez, Donetsk People's Republic. A child from the
fourth pregnancy, flowing on the background of
colpitis, polyhydramnios, and gestational hyper-
tension. The mother suffers from nicotine depen-
dence and continued to smoke during pregnan-
cy. At 11 weeks, she was examined at the medical
genetic center — no pathology was found. Fetal
ultrasound was performed 3 times — no patholo-
gy was detected. Previous pregnancies: first preg-
nancy — normal delivery, second — miscarriage
at 10 weeks, third — normal delivery. This delivery
is the fourth, premature, at 36 weeks of dichorio-
nic diamniotic twins, by cesarean section due to
the transverse baby position. The child was born
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as the second of twins with a weight of 2300 g,
length — 47 cm. Apgar score was 7-8 points. The
child Screamed immediately. She was bottle-fed
with expressed mother's breast milk. On the 2nd
day of life, skin and scleral icterus appeared: to-
tal bilirubin — 205 pmol/I due to the indirect bi-
lirubin. On the 9th day of life, total bilirubin was
388 umol/I, direct bilirubin was 67.6 pumol/I.

For the first 9 days of life in the maternity hos-
pital, the child received phototherapy, ursodeo-
xycholic acid preparations, bifidumbacterin, and
vitamin D3 aqueous solution. There were no po-
sitive changes in the child's condition. On the 10th
day of life, the child was transferred to the neo-
natal pathology department of the Republican
Children's Clinical Hospital in Donetsk.

The general condition of the child on admis-
sion to the clinic is serious. There are symptoms
of prematurity and immaturity. Newborn and spi-
nal cord reflexes are depressed, and oral reflexes
are evoked. Muscle tone is dystonic, spontane-
ous motor activity is reduced. Anterior fontanelle
3.0x4.0 cm, at the level of the skull bones. Natural
feeding — expressed breast milk. Visible mucous
membranes and skin are icteric and clean. Tissue
turgor and skin elasticity are reduced. The subcuta-
neous fat layer is thinned. Peripheral lymph nodes
are not enlarged. Above the lungs, on percussion
is a normal pulmonary sound, auscultation is pue-
rile respiration, wheezing is not heard. The bound-
aries of relative cardiac dullness are within the age
norm. Heart sounds are muffled, rhythmic, systolic
murmur over the entire area of the heart. The ab-
domen is palpable, symmetrical, increased in vo-
lume. Peristalsis is active. The liver is palpated at
4.0 cm below the costal margin. The kidneys and
spleen are not palpable. The stool is mushy, yellow,
mixed with mucus. Urine is dark yellow.

The child was examined in the department.

Complete blood count revealed mild ane-
mia, which persisted over time, and an increased
erythrocyte sedimentation rate (ESR).

Biochemical blood test on admission showed
hyperbilirubinemia (total bilirubin up to
440 pmol/l, direct bilirubin — 175 pmol/l), ele-
vated transaminase levels (aspartate aminotrans-
ferase (AST) — 109 U/I, alanine aminotransferase
(ALT) — 67 U/I).

Coprocytogram: neutral fat++, leukocytes —
8-10 in the field of view.

Stool, nasopharyngeal and umbilical wound
culture — pathogens and opportunistic patho-
gens not detected.
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Kidney ultrasound is normal.

Abdominal ultrasound: in the abdominal ca-
vity between the liver and diaphragm, along the
round ligament of the liver, as well as between the
spleen, stomach and intestines, along the flanks,
in the lesser pelvis free fluid with fibrin threads
and finely dispersed suspension is determined.
The peristalsis in small intestine is sluggish. The
wall of the small intestine on the visualized frag-
ment is thickened to 1.5 mm, there is liquid con-
tent in the lumen of the large intestine.

Neurosonography: echo signs of brain imma-
turity, hypoxic-ischemic brain injury; hemody-
namics are not changed.

Consultation of neurologist: mild hypoxicische-
mic encephalopathy of the 1st degree. Cortical
excitation.

Consultation of ophthalmologist: consultation:
bilateral cataract.

Based on the clinical picture and additional
examination data, the child was suspected of ha-
ving an intrauterine infection, hepatitis, entero-
colitis against the background of prematurity and
immaturity.

Received treatment: feeding with the Belakt,
then Nutrilon, antibiotic therapy (cefipime, ami-
kacin), 10% glucose solution, 0.9% NaCl solution,
aminoven solution, calcium gluconate, ursodeoxy-
cholic acid preparations, bifidumbacterin.

During screening at the medical genetic center,
an increase in galactose to 90 mg/dc was noted;
during the repeat study on the 16th day, the ga-
lactose level remained elevated to 66.33 mg/dc.
The child was consulted by a geneticist and galac-
tosaemia was diagnosed. Prescribed diet with the
exclusion of galactose, lactose, and a transition to
feeding an infant formula based on soy protein
isolate.

It is recommended to dynamically examine the
level of galactose, blood biochemistry test, and
abdominal ultrasound.

During the telemedicine conference, the
child was consulted at the National Medical
Research Center for Obstetrics, Gynecology
and Perinatology named after Academician
V.l. Kulakov. Based on the presented data, a late
preterm infant has a clinical picture of galacto-
saemia.

Based on genetic molecular testing, the child
has two mutations of the GALT gene — type | ga-
lactosaemia was diagnosed.

Biochemical blood test: triglycerides —
0.87 mmol/l, cholesterol — 3.69 mmol/l, alka-
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line phosphatase — 461 U/I, aloumin — 34.0 g/I,
calcidiol — 6.1 ng/ml, urea — 4.4 mmol/l, glu-
cose — 2.9 mmol/l, protein — 60 g/I, creatinine —
27 pmol/l, calcium — 2.31 mmol/I, potassium —
4.3 mmol/l, sodium — 142 mmol/I.

Coagulogram: fibrinogen — 2.08 g/I, pro-
thrombin time — 16.3 s, activated partial throm-
boplastin time (aPTT) — 30.4 s, thrombin time —
14.9 s, international normalized ratio (INR) — 1.35.

During observation, against the background of
pathogenetically justified diet therapy and drug
treatment, the child’s condition improved. There
was a positive dynamics of body weight gain, the
peritoneal effusion and the icteric staining of the
skin and sclera gradually disappeared. As a result
of the treatment, motor activity was fully restored,
the reaction to the examination was adequate,
muscle tone in the extremities was normalized.
There is puerile breathing in the lungs, the heart
sounds are muffled, rhythmic, the abdomen is soft
and painless on palpation, the liver is+ 2.5 cm be-
low the costal margin. The stool is mushy, yellow,
the urineis light.

On abdominal ultrasound and Doppler ultra-
sound of the portal system in dynamics after a
month of therapy: the parenchymal organs of the
abdominal cavity are not changed; there are no
signs of portal hypertension or hepatic vein ob-
struction.

In satisfactory condition, the child was dis-
charged for follow-up with a local pediatrician,
neurologist, and geneticist. Parents were given
recommendations on diet therapy, the introduc-
tion of complementary foods, vitamin D3 aque-
ous solution 4000 IU/day was prescribed for a
course of 1 month with a transition to a prophy-
lactic dose of 1000 IU/day for a long time, ursode-
oxycholic acid preparations of 15 mg/kg per day
were recommended.

CONCLUSION

Galactosaemia is a serious hereditary disease
caused by metabolic disorders of galactose and,
as a result, lactose intolerance. The disease man-
ifests itself in the first days of life and can be ex-
tremely difficult with the rapid development of
multiple organ disorders. With the earliest possi-
ble diagnosis, timely initiation of pathogenetically
justified diet therapy and its strict adherence, the
prognosis for the life and development of a child
with classical galactosaemia is quite favorable.
The presented clinical example points out the dif-
ficulties of differential diagnosis of galactosaemia
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with intrauterine infection. Screening allowed us
to diagnose galactosaemia in the child.
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OONOJIHUTEJIbBHAA UHOOPMALINA

Bknap aBTOpPOB. BCe aBTOPbLI BHECNM CyLLeCTBEH-
HbIli BKNag B pa3paboTKy KOHLenuun, nposefeHne
NccneoBaHKA U NOArOTOBKY CTaTby, MPOYSIY Y Of0-
6punm duHanbHyo Bepcuio Nepes nyénmkaumen.

KoH}nuKT nHtepecoB. ABTOPbI AeKTapupyoT
OTCYTCTBME ABHbIX Y MOTEHLMaNbHbIX KOHPNIMKTOB
WHTEPEeCOoB, CBA3aHHbIX C NybnuKauuen Hactoa-
LLen cTaTbu.

UcTtouHuk ¢mnHaHcmpoBaHuA. ABTOPbI 3asiB-
NAT 06 OTCYTCTBMM BHeLWHero GMHaHCMPOBAHNA
npv NPoBeAeHUN NCCNeoBaHUA.

NudopmupoBaHHOe cornacue Ha ny6nuka-
yuio. ABTOpPbI MONYUYUNIM NMUCbMEHHOe cornacue
3aKOHHbIX MpeAcTaBuTenen nayveHta Ha nybnu-
Kaumio MeANLNHCKUX AaHHbIX.
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Abstract. Wilkie’s syndrome or superior mesenteric artery (SMA) syndrome is a relatively rare condition due
to abnormal branching of the SMA from the abdominal aorta due to the disappearance of adipose tissue that
provides stability of the angle between the two major arterial vessels and, consequently, compression of the
duodenum with subsequent impaired passage. The development of Wilkie’s syndrome, given the data of the
literature and our own experience, is always secondary. The peculiarity of our clinical case of Wilkie’s syndrome in
an adolescent girl is the child’s prolonged treatment for misdiagnosed Crohn'’s disease of the colon, followed by
the discovery of angiodysplasia and repeated surgical interventions, resulting in weight loss and, consequently,
the development of syndrome or SMA.

Key words: Wilkie’s syndrome, superior mesenteric artery syndrome, intestinal angiomatosis, Crohn’s disease.
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Pesiome. CvHAPOM YUKW, NN CUHAPOM BepxHen 6pbikeeuHon apTepun (CBBA) — OTHOCUTENBHO peakoe Co-
CTOsAHVE, OOYC/IOBNIEHHOE aHOMAJIbHbIM OTXOX/EH/EM BepXHel OpbhKeeuHoW apTepumn OT OPIOLWHOro oTaena
AopPTbl 13-3a MCYE3HOBEHMSA XUPOBOW TKaHW, KOTOpas obecneurBaeT CTabunbHOCTb Yria MeXXay ABYMst KPYMHbI-
MU apTepuanbHbIMU COCyAaMU, Y, COOTBETCTBEHHO, CAAB/MBaHMEM ABEHAALATUMEPCTHOM KULLKK C Nocsieayo-
MM HapyLUeHVeM Maccaxka. PasButre cuHapomMa Yunku, yuntbiBas AaHHbIE IUTEPATYPbl U COOCTBEHHDIM OMbIT,
Bcerga BTopryHo. OCO6EHHOCTBIO HALLEro KIMHUYECKOro Cilyyas CMHAPOMA YWUKN y AeBOUYKU-NOLPOCTKA ABNS-
eTCA AnuTenbHas Kypauua pebeHKa no noBoay ownboYHO ANAarHOCTUPOBaHHOW 6one3HN KpoHa ToncTom K-
KU, C Mocsiefy oMy o6Hapy»KeHeM aHIMOANCIA3nn U HEOAHOKPATHbIMY OMepPaTBHbIMU BMELIATENbCTBAMU,
npuBeaWNMN K MOTepe Beca 1, Kak ceactsue, pa3sutuio CBBA.

KnioueBble cnoBa: cuHOpOM YUsKu; CUHOPOM 8epxHe-b6pbixxeeyHOU apmepuu; aH2UOMAamo3 Kulle4yHuUKa,; 60/1e3Hb

KpoHa.

INTRODUCTION

Compression of the inferior or horizontal part
of the duodenum (DU) between the abdominal
aorta and the superior mesenteric artery (SMA)
as a cause of intestinal obstruction was first de-
scribed by Karl von Rokitansky in 1861 in a post
mortem case. The syndrome was later studied in
detail and described by Wilkie in 1927 [1].

The syndrome has many names, the most fa-
mous of which are: Wilkie's syndrome, superior
mesenteric artery (SMA) syndrome, cast syndrome
and aorto-mesenteric compass syndrome. The
disease is very rare with only 500 reported cases
in the literature and an estimated prevalence of
0.013%-0.3% according to the upper gastrointes-
tinal tract radiography [2, 3]. It is more common
among the female than male gender at a ratio
2:1 ratio, mainly between the second and fourth
decades of life [3, 4].

Wilkie's syndrome is caused by compression of
the third part of the duodenum between the aor-
ta and the superior mesenteric artery branching
fromitatanacute angle, whichinturn, leads to du-
odenal obstruction. Normally, the angle between
the SMA and the aorta ranges from 25 to 60°, but
with this syndrome it is narrowed (from 6 to 25°).
An acute aortomesenteric angle is formed due to
congenital anomalies (high insertion of the lig-
ament of Treitz, low origin of the SMA from the
abdominal aorta), significant weight loss, lum-
bar hyperlordosis, restorative proctocolectomy
with ileaoanal anastomosis and other conditions.
That is, this syndrome can be caused by various
reasons, ranging from congenital anomalies to a
hypercatabolic state or malnutrition. As a result,
there is a loss of perivascular and retroperitoneal

fatty cushion, which leads to narrowing of the aor-
tomesenteric angle and subsequent compression
of the duodenum [3]. However, 40.4% of cases are
idiopathic [5].

The duodenal compression can be partial or
complete, acute or chronic, resulting in the ap-
pearance of completely nonspecific symptoms,
the most pronounced of which are the following:
postprandial abdominal pain (59%), nausea (40%),
vomiting with sudden weight loss and electrolyte
imbalance (50%), early satiety (32%) and anorexia
(18%). Symptoms are aggravated by lying supine
after eating and are relieved by assuming the left
lateral decubitus, prone or knee-chest position. In
addition, symptoms can be masked under more
common diseases such as peptic ulcer disease,
biliary colic, pancreatitis, and mesenteric ische-
mia. During physical examination, an asthenic
body habitus in this group of patients attracts at-
tention.

The diagnosis of Wilkie syndrome requires a
high degree of clinical suspicion, supported by
radiographic studies demonstrating compression
of the third portion of the duodenum. Computed
tomography (CT) scan of the abdomen with con-
trast, being the gold standard for diagnosing SMA
syndrome, allows to reveal not only the acute an-
gle of the SMA from the aorta and the distance be-
tween the compressive vessels, but also the dila-
tion of the stomach and duodenum.

Questions about the method of treating
Wilkie's syndrome still remain controversial in the
world literature. In some cases, the disease re-
sponds to successful conservative in the form of
adequate nutrition by enteral/parenteral feeding
and proper positioning of the patient after feeds.
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Surgery is resorted to when conservative measures
are ineffective or in patients with a long history of
progressive weight loss or pronounced duodenal
dilatation with stasis and complications [6].

We present a clinical observation of a patient
in whom the onset of SMA was caused by weight
loss developed as a complication of surgical dis-
eases of the upper gastrointestinal tract, which
required surgery in the form of duodenojejunos-
tomy.

CLINICAL OBSERVATION

A 16-year-old girl was admitted to the Filatov
Children City Clinical Hospital with complaints
of abdominal pain after eating, bloating, nausea,
belching, episodes of vomiting, and lack of weight
gain.

It is known from the anamnesis that she be-
came acutely ill at the age of eleven, when, due to
an intestinal infection, abdominal pain, weakness,
diarrhea, blood in stool appeared. After treatment,
blood and mucus from the rectum persisted. Due
to existing complaints, the girl was repeatedly exa-
mined and treated in pediatric gastroenterology
departments with a diagnosis of Crohn's disease,
where anti-inflammatory therapy with Pentasa was
carried out for a long time with a short-term effect;
massive hormonal and cytostatic therapy had a
negative effect. The discharge of blood and mu-
cus in the stool persisted. During the next aggra-
vation (bleeding), two years after the onset of the
disease, a large rectal ulcer was found, which re-
quired laparoscopic Soave-Georgeson procedure,
during which the rectum with the ulcerative defect
was resected. In the postoperative period, anasto-
motic failure was noted and a retrorectal abscess
occurred, which was relieved by drainage and
antibiotic therapy. Three months later, the child
underwent angiography (Fig. 1), which angiodys-
plasia of the distal colon, and therefore re-resec-
tion of the colon with pull-through procedure and
ileostomy was performed. The postoperative peri-
od was complicated by the failure of the coloanal
anastomosis, the recurrence of intestinal bleeding.
The child was rushed to the Istanbul clinic, where
a rectovaginal fistula and intestinal bleeding were
detected. The repeated Soave pull-through proce-
dure and fistulotomy were performed. However, a
complication occurred again in the form of adhe-
sive intestinal obstruction, which was resolved sur-
gically. Two weeks after the operation, bright red
blood appeared again from the rectum colonos-
copies and rectal biopsies were performed seve-
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Fig. 1.  Angiography showing foci of hypervascularisation
in the distal colon, rapid discharge on the veins (before
contrasting V. portae)

Puc. 1. AHrvorpadus, Ha  KOTOPOW  BWAHbI  OyYaru
rMnepBackynsapu3aLy B AUCTaNbHbIX OTAENAX TONCTOM KULIKK,
6bICTpbIN COPOC HA BeHbI (A0 KOHTpacTMpoBaHus V. portae)

A
Fig. 2.

Colonoscopy. Haemorrhagic content is detected in
the lumen of the large intestine

Puc. 2. KonoHockonus. B npocBeTe TONCTOM KULIKK onpe-
LeNsieTcsl reMopparMyeckoe CoaepXxuMoe

ral times (Fig. 2). No evidence of Crohn's disease or
other inflammatory bowel diseases was identified;
the resulting morphological picture was more con-
sistent with angiodysplasia of the colon.
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Over the next two months, the girl was treated
at the Filatov Children City Clinical Hospital with
a diagnosis of angiodysplasia of the colon; multi-
ple ulcers of the colonic mucosa; chronic intestinal
bleeding; posthemorrhagic anemia of I-Il degree;
ileostomy carrier; a follicular cyst of the right ovary.
Operated: midline laparotomy, adhesiolysis, resec-
tion of the right ovarian cyst, colectomy. lleorectal
anastomosis, ileostomy. The postoperative period
was difficult. A year later, the child underwent ileo-
stomy closure. There were no complications. The
wound healing is complete. The intestinal passage
recovered in the first 24 hours. Two months later,
the girl was hospitalized again in an emergency
with a diagnosis of chronic ulcerative proctitis, rec-
tovaginal fistula, intestinal bleeding. During sig-
moidoscopy and vaginoscopy, a punctate fistula
was identified in the vagina, communicating with
the rectum in the area of the intestinal anastomo-
sis, and therefore relaparotomy, adhesiolysis, and
the end ileostomy formation were performed. The
postoperative period proceeded without compli-
cations, the intestinal passage was recovered on
the first postoperative (po) day.

Upon admission, the child’s condition was se-
vere due to the underlying disease. The girl has
an asthenic body habitus, the skin is pale, dry in
the limb area, the nails are layered, the tongue is
covered with a white coating, the teeth are yellow
with plaque. On the stoma — liquid small intes-
tinal discharge. Body weight — 36 kg, height —
163 cm. The child has severe malnutrition: BMI —
13.5, average deviation from BMI — 3.69. Physical
development is moderate, dysharmonious due to
low body weight, the deficiency of which corre-
sponds to the Il degree of malnutrition.

Examined: an ultrasound examination of the
abdominal organs (abdominal ultrasound) re-
vealed an expansion of the duodenum up to
29 mm. The angle between the SMA and the aor-
ta was 10°, and the diameter of the intestine in
the area of the aorto-mesenteric tweezers was
2.5 mm. There were echo signs of adhesive dis-
ease, mild ascites and reactive changes in the
pancreas. Esophagogastroscopy revealed gastro-
duodenitis and cardiac insufficiency.

According to the results of upper gastrointes-
tinal tract radiography with barium suspension,
there were the following changes (Fig. 3): the
gastroesophageal reflux grade Il; the stomach is
hook-shaped, elongated, the lower part is sac-like
dilated, located below the pectinate line, peri-
stalsis is deep, spastic, during which the stomach

Children’s Medicine of the North-West
2024/Vol. 12 N2 1

Fig. 3.

The duodenum is dilated, positive “double bubble”
symptom, the stomach has an hourglass shape

Puc. 3. HwxHss ropusonTansHas seteb [AINMK pacwumpena,
MONMIOXMUTENbHBIA CUMMTOM  «[OBOMHOIO My3bIpsi», Xenynok
nmeeT GOpMy NEeCOYHbIX HACoB

takes the shape of an hourglass; dilatation of the
lower horizontal branch of the duodenum up to
40 mm, the presence of antiperistaltic waves in it,
persistent duodenogastric reflux.

After an examination by a council of doctors, a
decision was made to correct protein-energy defi-
ciency fluid and electrolyte imbalance. A course of
parenteral nutrition was started under the cont-
rol of basic indicators of homeostasis. However,
against the background of infusion therapy, aller-
gic reactions were observed in the form of a rash,
breathing difficulty and tachycardia. Vomiting
persisted during enteral load. The weight curve
was without dynamics. Taking into account the
above, it was decided to perform a surgical inter-
vention on vital indications.

An operation was performed — the relapa-
rotomy; adhesiolysis, Roux-en-Y duodenojeju-
nostomy, enterostomy. The postoperative period
proceeded without complications. Due to the se-
verity of the condition, the child was in the inten-
sive care unit (ICU) for 6 days, where she received
partial parenteral nutrition — only protein. Upon
administration of fat emulsions, the child deve-
loped a rash and itchy skin. Infusion, antibacterial,
analgesic and symptomatic therapy were also car-
ried out. There was an increase in blood amylase



Children’s Medicine of the North-West
2024/Vol. 12 N2 1

levels to 174, which required proteolytic therapy
with a positive effect. On the second postopera-
tive day, enteral feeding by enterostomy with a
medical formula was started. On the same day,
passage through the gastrointestinal (GI) tract
was restored. On the fourth postoperative day,
conservative therapy and feeding by enterostomy
were continued, and at the same time, oral fee-
ding was started. When trying to increase the rate
of enteral nutrition by enterostomy, an increase
in losses through the ileostomy was noted, and
therefore feeding by enterostomy was stopped.
The child began to eat orally with a gradual in-
crease in the single volume of 80-100 ml. She di-
gested the food, there was no nausea or vomiting.
She was discharged on the eighth postoperative
day.

Three months after the operation, the child still
had reflux complaints (nausea, heartburn). When
performing upper Gl radiography with contrast,
gastroesophageal reflux (GER) persisted, which
reached stage lll, while the passage was satisfac-
tory, and during endoscopic examination there
were phenomena of a catarrhal esophagitis in the

Fig. 4.
agent from the duodenum to the underlying sections is
satisfactory, the stomach has a normal shape and size

The duodenum is not dilated, evacuation of contrast

Puc.4. [OMNK He pacwmpeHa, 3BaKyauusi KOHTPACTHOIO
BewlectBans K BHMxenexallme oTaebl yA0BAETBOPUTENbHAS,
Xenyaok uMeeT 06bI4HY0 GopMy 1 pasmepsl
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lower third of the esophagus. And in endoscopic
examination there were phenomena of a catarrhal
esophagitis in the lower third of the esophagus.
The child underwent Nissen fundoplication.

After 1.5 years, the child had no complaints.
According to the tested upper gastrointestinal ra-
diography with contrast, the passage of barium
from the stomach and duodenum was satisfacto-
ry, there was no gastroesophageal reflux, and the
stomach had normal shape and size (Fig. 4).

Over the course of 1.5 years, the girl gained
7 kg, her weight was 43 kg. BMI — 16.2, z-score —
2.14, which corresponds to stage Il malnutrition.

In addition, the patient’s appetite and skin
condition improved significantly, and the normal
menstrual cycle was restored.

DICSUSSION

Wilkie's syndrome is characterized by a nar-
rowing of the aortomesenteric angle (from 6 to
25°), and the distance between the compressive
vessels is less than 10 mm (can be reduced to
2 mm), whereas normally it is from 10 to 28 mm
[7, 8]. In a physiological state and in a straight po-
sition, the aorta-SMA angle ranges from 38 to 65°
and is maintained by the presence of perivascular
adipose tissue [8].

Etiological factors can be either congenital or
acquired. Congenital causes include abnormally
short or high insertion of the ligament of Treitz,
dislocating the duodenum to a cranial position;
(promoting the approach of the third part of the
duodenum to the apex of the aortomesenteric an-
gle and its compression); a low branching of the
SMA from the aorta or the presence of embryonic
adhesions [9]. Acquired factors may be multi-etio-
logical. Potential causes include catabolic states
such as tumors or burns, as well as diseases caus-
ing severe weight loss, such as anorexia nervosa
or malabsorption syndrome. Severe trauma or le-
sions associated with prolonged bedtime rest like
brain trauma or spinal cord have also been im-
plied. Finally, postoperative states such as spinal
surgery (cast syndrome), esophagectomies, or ab-
dominal aorta aneurism repairs can also be in the
genesis of this syndrome [9].

Regardless of the associated factors, a deple-
tion of the fatty cushion in the area of the aor-
to-mesenteric tweezers occurs, leading to the
anatomical changes, mentioned above.

In our case, the patient had a prolonged histo-
ry without the identification of a specific trigger.
She had no history of psychiatric disorders lea-
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ding to weight loss, but had major past surgeries
or conditions that resulted not only in severe mal-
nutrition but also lengthy bedtime rest.

Patients with SMA syndrome may present in
the acute period, with chronic insidious symp-
tomatology or with an acute exacerbation of a
chronic disease [10]. The acute form is usually less
common and is characterized by signs and symp-
toms of intestinal obstruction, which quickly re-
solves with conservative therapy. As a rule, these
patients experience a severe loss of body weight
(within 1-2 months), and therefore have a posi-
tive response to the therapy. Chronic cases may
present with progressive, non-specific symptoms
that may last for years. The most commonly re-
ported symptoms are long-term abdominal pain,
nausea, vomiting bile or food content, vague
postprandial indisposition, early satiety, regurgi-
tation, food intolerance, and lack of weight gain
or loss weight are the most commonly referred
[9]. Persistent vomiting can also lead to dehy-
dration, severe hypovolemia, oliguria, electrolyte
imbalances such as hypokalemia and metabo-
lic alkalosis, and ultimately the development of
Mallory-Weiss syndrome [9]. Symptoms can ag-
gravate with meals and prone position and re-
lieved with the knee-elbow position or lateral left
decubitus[1].

These symptoms may also mimic other dis-
eases such as pancreatitis, peptic ulcers, retrope-
ritoneal or duodenal tumors, eating disorders, or
diseases characterized by slow peristalsis such as
dermatomyositis or systemic lupus erythemato-
sus [5, 9]. On physical examination, the signs are
usually unclear: the abdomen is soft, accessible to
deep palpation, abdominal distension and high-
pitched bowel sounds are detected [8], which was
not the case in our patient.

Due to the low specificity of signs and symp-
toms, clinical diagnosis requires a high index of
suspicion, especially in patients with postprandial
pain, vomiting and severe weight loss [11]. Thus,
diagnosis is made based not only on clinical evi-
dence but also on radiological findings.

The diagnostic testing of any intestinal ob-
struction usually begins with a plain abdominal
radiography with contrast. The upper gastroin-
testinal tract radiography with barium reveals
such pathognomonic signs of SMA syndrome
as dilatation of the lower horizontal branch of
the duodenum; a clear cut line that demarks the
obliteration of the duodenal lumen by the supe-
rior mesenteric artery; pendulum movement of
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contrast agent proximal to the obstruction; de-
lay of 4 to 6 hours in gastroduodenal transit time,
with relief of the obstruction when the patient is
placed in the knee-chest position, left lateral de-
cubitus, or with the Hayes maneuver [1, 8-10].
Fibroesophagogastroduodenoscopy (FEGDS) of
the upper gastrointestinal tract is usually per-
formed to exclude an intrinsic mechanical bowel
obstruction. The only symptom of SMA syndrome
during endoscopy of the upper gastrointestinal
tract is an extrinsic regular and sometimes pulsa-
tile compression of the duodenal wall in the tran-
sition in the middle and lower third. FEGDS does
not have high diagnostic accuracy, specificity and
sensitivity and, and usually allows the detection of
secondary inflammatory changes, which gives a
complex view of the disease, as well as on the ba-
sis of the identified endoscopic changes allows to
develop a set of measures for preoperative prepa-
ration and the postoperative period. However,
abdominal multi-slice computed tomography
(MSCT) scan with intravenous contrast is the gold
standard of diagnosis [8], allowing to determine
the aortomesenteric angle and the distance be-
tween the compressive vessels, extent of duo-
denal distension and exact point of obstruction,
assess of the amount of retroperitoneal fat and
exclude other frequent causes of intestinal ob-
struction (tumors, annular pancreas, aneurysms,
etc) [1, 4].

The purpose of the treatment is to interrupt
the pathological cascade composed of weight
loss, loss of retroperitoneal fat, narrowing of the
aortomesenteric angle, external duodenal com-
pression. Most authors believe that patients with
a short period of illness, mild symptoms and in-
complete duodenal obstruction should be of-
fered conservative medical treatment [1]. Such
measures include insertion of a nasogastric tube
for gastric decompression, correction of electro-
lyte disturbances, and provision of nutrition in
the form of a high-calorie oral diet if tolerated,
and parenteral nutrition if necessary. The diet can
be supplemented with postural maneuvers and
means that improve intestinal motility [10].

Surgical intervention is indicated in cases of
conservative treatment failure, a prolonged dis-
ease with progressive weight loss, and recurrent
upper gastrointestinal symptoms (at least once per
week for more than six months). The presence of
secondary complications such as peptic ulcers and
pancreatitis due to biliary reflux against the back-
ground of duodenal hypertension is also a reason
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for choosing a surgical approach [1, 8-9]. To date,
no period has been established during which it
would be possible to determine the ineffectiveness
of drug treatment [10]. No time limit has yet been
set to determine the medical treatment's ineffec-
tiveness [10]. However, some studies report failure
rates of 50-70% [1]. The authors came to the con-
clusion that the severity of the existing symptoms
and the presence of secondary complications can-
not be corrected in a timely manner using a con-
servative method, which significantly worsens the
patient’s quality of life. In such situations, surgical
treatment is most appropriate. The operative op-
tions include Strong's procedure, gastrojejunosto-
my, and duodenojejunostomy [5]. Strong's proce-
dure is preferably used in the pediatric population
and consists of lysing the ligament of Treitz allo-
wing for mobilization of the duodenum. Although
the Strong's procedure is simpler and less invasive
than alternatives (no anastomoses are required), it
has a high failure rate of 25% [10].
Gastrojejunostomy allows for gastric decom-
pression, but does not eliminate duodenal (DU)
obstruction [4]. This method of surgical interven-
tion for chronic duodenal obstruction (CDO) is
non-physiological and carries a large percentage
of failures and complications: stomach peptic ul-
cers as a result of biliary reflux, and recurrence of
symptoms due to non-decompression of the duo-
denum, the development of blind loop syndrome,
etc.[1,10].1tis used extremely rarely, and, asarule,
in patients who have previously been repeatedly
operated on for CDO, when traditional methods
of surgical treatment were not successful.
Duodenojejunostomy was first introduced by
Starley in 1910 and over the years it is has become
the most frequent treatment with a success rate of
90% [1, 12, 13]. The use of open and laparoscop-
ic approaches has been previously reported, with
the latter having advantages such as shorter hos-
pital stay, less trauma and good cosmetic effect
[5]. The first laparoscopic duodenoneuneustomy
was described in 1998 by Gersin and Heniford,
who proved it to be a safe and reproducible tech-
nique [9]. As noted by Escafio et al. in their case se-
ries analysis, laparoscopic duodenojejunostomy is
an effective minimally invasive treatment, with an
acceptable rate of postoperative complications
and favorable long-term results [6]. This is why it
is considered the treatment of choice. In this case,
the procedure was performed uneventfully, pro-
vided immediate symptomatic relief and signifi-
cantly improved the patient's quality of life.
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CONCLUSION

Wilkie's syndrome poses a really challenging
diagnostic task due to its rarity and non-speci-
fic symptoms. A high index of suspicion in cases
of severe weight loss and upper gastrointestinal
symptoms is of utmost importance. Intravenous
contrast-enhanced computed tomography is the
gold standard for diagnosing SMA syndrome and
should be performed in all patients with radiolo-
gical features of duodenal obstruction at the level
of its lower horizontal branch. Early detection can
not only avoid the syndrome-associated compli-
cations but also improve the prognosis, making
conservative measures more likely to be effective.
Surgical intervention should be considered in
more severe, chronic cases or whenever medical
treatment fails. Laparoscopic duodenojejunosto-
my has proven to be the best modality of choice
warranting the best outcomes with a good safety
profile. If this group of patients has severe gastro-
esophageal reflux grade lll and esophagitis that
are not amenable to conservative therapy, duo-
denojejunostomy must be supplemented with
fundoplication.
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OOMOJIHUTENIbHAA
MHOOPMALMA

Bknap aBTopoB. Bce aBTOpbl BHeECNM cylie-
CTBEHHbIV BKMAZ B Pa3paboTKy KoHLUenuuu, npo-
BefeHMe unccnefoBaHWA U MOATOTOBKY CTaTbW,
npounu 1 ogobpunu GrHanNbHy Bepcuio nepeq
nyénukaumen.

KoH}nuKT nitepecoB. ABTOPbI AEKNapupyioT
OTCYTCTBUE ABHbIX M MOTEHLMANbHbBIX KOHONMKTOB
WHTEePECOB, CBA3aHHbIX C MybnuKaumen HacTos-
Len ctatbu.
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UcTtouHuk ¢punHaHcmpoBaHMA. ABTOPbI 3asB-
NAT 06 OTCYTCTBUY BHELHero GrHaHCMPOBaHMSA
npw NpPoBeAeHNN NccnefoBaHUA.

NHdopmmpoBaHHOe cornacme Ha ny6nuka-
umio. ABTOpPbl MOAYyYUNIN NMUCbMEHHOE cornacme
3aKOHHbIX MpeAcTaBuTenell nayveHTa Ha nybnu-
Kaumio MeaNLNHCKMX AaHHbIX.
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On March 14,2024, research physician, Doctor of
Medical Sciences, Professor Konstantin Albertovich
Shapovalov celebrates his 70th birthday.

Konstantin Albertovich graduated from the
medical faculty of Arkhangelsk State Medical
Institute (ASMI) and completed his clinical resi-
dency at the Department of General Surgery in
ASMI. He combined his studies with an outpatient
pediatric surgery practice. Later on he worked as a
surgeon and a board surgeon at the Arkhangelsk
Clinical Regional Hospital. Simultaneously he
worked at the Arkhangelsk State Pedagogical
Institute at the department of "Foundations of
Medical Knowledge and Protection of Children's
Health" as a teacher of surgical diseases.

Studying in ASMI, Konstantin Albertovich was
actively engaged in scientific circles of the de-
partments of topographic anatomy and operative
surgery, social sciences, naval training and hos-
pital surgery since the second year. He prepared
10 reports for student scientific conferences (5 in
co-authorship). He continued scientific researches
in clinical residency. He fulfilled and successfully
defended dissertations for the degrees of PhD
and MD.

After moving to Syktyvkar town, Konstantin
Albertovich was engaged in teaching and re-
search work, not breaking the connection with
practical medicine. He worked at the Komi State
Pedagogical Institute asa senior lecturer, associate

Opo6peHa: 19.12.2023

MpuHATa K neyaTtn: 25.01.2024

professor, head of the department "Foundations
of Medical Knowledge and Protection of Children's
Health". Simultaneously, he worked as a pediatric
surgeon in Syktyvkar Children's Polyclinic No. 3.

In accordance with the decision of the Ministry
of General and Professional Education of the
Russian Federation from 28.01.1997 N¢ 40-d
Konstantin Albertovich Shapovalov was awarded
the academic rank of associate professorin the de-
partment "Fundamentals of Medical Knowledge
and Child Health Protection".

By the resolution of the Ministry of Education of
the Russian Federation from 16.02.2000 N2 52-p —
he received the academic rank of professor in the
department "Basics of medical knowledge and
protection of children's health".

Konstantin A. Shapovalov is the author of 520
scientific and educational-methodical publica-
tions. The total volume of personal contribution
is 422,96 conventional author's sheets, inclu-
ding 355 scientific (257,20) and 165 educational-
methodical (165,76) works, including 10 mono-
graphs and 12 manuals. For the last 3 years 77
works have been published. The total volume of
personal contribution amounted to 38,71 con-
ventional author's sheets.

MD, Professor Konstantin A. Shapovalov is the
scientific director of the project "Topical issues of
outpatient, polyclinic and consultative pediatric
medical care in the Komi Republic". The health
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status of the contingent attached to Syktyvkar
Children's Polyclinic No. 3 is studied on the basis
of analysis and generalization of information on
the contingents:

« children with disabilities — identification of
disabilities in children and adolescents; rea-
sons that cause initial disability; terms of re-
examination for initial disability; diseases that
caused the onset of disability; main health
disorders; leading limitations of life activity;
structure of rehabilitation measures; mor-
bidity; medical and rehabilitation measures;
sanatorium and resort treatment; results of
re-examination; individual rehabilitation pro-
gram for disabled children; monitoring of the
quality of rehabilitation programs for children
with disabilities.

« children with "14 nosologies" and orphan di-
seases included in the regional segment of
the federal register;

and sections:

- "lean outpatient clinic";

- standard of the workplace of a primary pedi-
atrician;

- organization of medical support for the fulfill-
ment of the standards of the National Physical
Culture and Sports Complex "Ready for Labor
and Defense";

« pediatrics of catastrophes;

« personnel work;

« internal quality control of medical care.

Scientific work in a practical medical and pre-
ventive institution providing primary health care
is an obligatory part of the certification work of a
doctor for awarding a qualification category. Its
analysis broadens the outlook of a practical doc-
tor, shows the place of departments in the results
of treatment. The following scientific projects be-
come the platforms for discussion of abstracts of
the obtained results of the Project section: 8th Eu-
ropaediatrics Congress jointly held with The 13th
National Congress of Romanian Pediatrics Society,
June 7-10, 2017, Palace of Parliament, Bucharest,
Romania; XXI Congress of Pediatricians of Russia
with international participation "Actual problems
of pediatrics”, February 15-17, 2019, Moscow, RF;
9th Europaediatrics Congress, June 13-15, Dublin,
Ireland; XXII Congress of Pediatricians of Russia
with international participation "Actual problems
of pediatrics", February 21-23, 2020, Moscow,
Russia; IV National Congress with international
participation "Healthy children — the future of
the country", October 28, 2020, St. Petersburg,
Russia; XXIII Congress of Pediatricians of Russia
with international participation "Actual problems
of pediatrics", March 5-7, 2021, Moscow, Russia;
IX International Congress "ORGZDRAV-2021.
Effective Management in Healthcare", May 25-27,
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2021, Moscow, Russia; V National Congress with
international participation "Healthy Children —
the Future of the Country", May 26-28, 2021, St.
Petersburg, Russia; XIX Congress of Pediatricians
of Russia with international participation "Actual
Problems of Pediatrics", March 5-7, 2022, Moscow,
Russia; VI National Congress with international par-
ticipation "Healthy Children — the Future of the
Country", June 1-2, 2022, St. Petersburg, Russia;
Xl International Congress "ORGZDRAV-2023.
Effective Management in Healthcare", June 7-9,
2023, Moscow, Russia; VII National Congress with
international participation "Healthy Children —
the Future of the Country", June 15-16, 2023, St.
Petersburg, Russia.The results of the Project's re-
search have been published in such Russian scien-
tific and practical journals as: "Yakutsk Medical
Journal"; "Medicine: Theory and Practice", "Russian

oooooooooooooooooooooooooooooooooooooooooooooooooooooo
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Pediatric Journal", "Pediatric Bulletin of the South
Urals", Children's Medicine of the North-West,
Forcipe, "ORGZDRAV: News, Opinions, Training,
"Vestnik VSHOUZ", as well as foreign scientif-
ic and practical journals: "Pediatrics. Eastern
Europe"; Archives of Disease in Childhood; Journal
of Advanced Pediatrics and Child Health; Open
Journal of Pediatrics and Child Health; Journal of
Pediatrics and Neonatal Medicine.

We warmly congratulate Konstantin Albertovich
with his 70th birthday! We wish you further fruitful
scientific work for the benefit of children's health.
Always remain a bright ray of knowledge, progress
and prosperity. Let every new day give you a lot of
positive emotions, inspiration for new aspirations
and achievements. We wish you love of your rela-
tives, support of colleagues, respect of others and
good luck in your destiny.

oooooooooooooooooooooooooooooooooooooooooooooooooooooooooo
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MPABUNA O4J1A ABTOPOB

¥Yma. npukasom pekmopa
Ore0y BO Cr6ITiMY MuH3zdpasa Poccuu om 15.03.2021 e.
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HACTOALWME NPABUJIA ANA ABTOPOB

ABNAIOTCA USAATEJIbCKAM OTOBOPOM

Ycnosua HactoAawero [Jlorosopa (panee «[oro-
BOP») ABAAOTCA NyOnMUYHON odepToli B COOTBETCTBUM C
n. 2 c1.437 TpaxgaHckoro kogekca Poccuiickon ®epe-
pauun. JaHHbil [loroBop onpepenseT B3aviMOOTHOLLe-
HVUA mMexay pepakumen xypHana «Children's medicine
of the North-West ([eTckasa meguunHa CeBepo-3anaga)»
(nanee no Tekcty «*KypHan»), 3apermcrprpoBaHHoro QPe-
ZepanbHoi cny>k601 no Haa3opy B cdepe cBA3N, nHOOp-
MaLMOHHBIX TEXHONOTUA U MacCCOBbIX KOMMYHMKaLUIA
(POCKOMHAZ3O0P), M Ne ®C77-805334 o1 1 mapTa 2021
r., UMeHyemoW B flanbHelwem «Pefakuus» 1 apnawoLen-
CA CTPYKTYpPHbIM noapasaeneHviem OIOY BO CMN6IMIMY
MwH3gpaBa Poccun, n aBTOpoM 1/unm aBTOPCKUM KOJ-
NEeKTVBOM (M UHBIM NMPABOOGIaAATENEM), UMEHYEMbIM
B JanbHelwem «ABTOP», MPUHABLLUM NyOnnyHoe npea-
noxeHvie (obepTy) 0 3aKknoveHun [lorosopa.

ABTOp nepepaeT Pepakuun gnAa usgaHua aBTop-
CKUI OPUTMHAN AN PYKOMNUCb. YKa3aHHbI aBTOPCKNI
OpWrMHan AOSIKEeH COOTBETCTBOBaTb TpeboBaHMAM,
yKa3saHHbIM B pa3genax «[lpefcTaBneHve pykonucu B
XypHan», «OdopmneHune pykonucu». Mpn paccmoTpe-
HUW NMOJTyYEHHbIX aBTOPCKUX MaTepuanos *KypHan py-
KoBoAacTByeTCcA «EAUHBIMU TpeboBaHMUAMKU K PyKoMu-
cAM, NpefAcTaBnAemMbiM B GrioMeaNLNHCKNE >KypHanbl»
(Intern. committee of medical journal editors. Uniform
requirements for manuscripts submitted to biomedical
journals // Ann. Intern. Med. 1997; 126: 36-47).

B »KypHane neuatatoTcAa paHee He onybnnKoBaH-
Hble paboTbl Mo Nnpodunto KypHana.

KypHan He paccmatpuriBaeT paboTbl, pe3ynbTaTbl KO-
TOpPbIX MO 6OMbLUeR YacTu yxke Obinv onyonMKoBaHbl UK
onucaHbl B CTaTbAX, MPEACTABNEHHbIX WAN MPUHATBIX
ANA NyonMKaumm B gpyrve nevyatHble Win 311eKTPOHHbIe
CpencTBa MmaccoBol nHbopmaumu. Mpeacrasnsas cTaTbio,
aBTOp BCerfa JOJKeH CTaBUTb PefaKLmIo B U3BECTHOCTb
060 BCex HarnpaB/ieHVsAX 3TOW CTaTby B MevaTb 1 O npe-
JblayLmx ny6nmKaumsx, KOTopble MOTyT pacCMaTprBaTh-
€Al KaK MHOXeCTBEHHbIe un gyonvpyowme nyonnkauum
TOW »Ke caMol 1UNn oYeHb 6nr3Kon paboTbl. ABTOp AoN-
KeH yBeOMUTb pefaKLMio O TOM, COQEPXKMNT I CTaTbA
y»e ony6/IMKOBaHHble MaTepuasbl M MPefOCTaBUTb CCbil-
K1 Ha npeablayLuyto, 4Tobbl AaTb pefaKLuuy BO3MOXHOCTb
NPVHATb peLleHre, Kak NOoCTyNUTb B JaHHON CUMTyaLuu.

He nprHUmaloTcA K neyaTu CTaTby, NPeAcTaBnAioLmne co-
6011 oTAENbHbIE 3Tarnbl He3aBEPLUEHHbIX UCCIEA0BAHWN, a
TaKXe CTaTby C HapyLueHvem «[paBwun U HOPM ryMaHHOTO
obpalleHna c 6roobbeKTaMmn UCCeoBaHNIAY.

PasmelyeHve nyb6nnkKaumii BO3MOXHO TOJIbKO MO-
CJ1e NosyYeHUs MONOXKUTESIbHOW PeLleH3nNn.

Bce cTaTbu, B TOM Uncie CTaTbh aCNUPAHTOB U [OK-
TOPaHTOB, Ny6NMKyOTCSA GecnnaTHo.

NPEACTABJIEHUE PYKOMUCHU B XKYPHA
ABTOPCKUI OpUrMHan NpuHUMaeT pegakuus. Moa-
nncaHHasa ABTOPOM PYKOMUCb AOJXKHa ObiTb OTMNpaB-
neHa B ajpec pedakuuMu Mo 3NeKTPOHHOW mnouyTte Ha
agpec lt2007@inbox.ru. ABTOp AOMXKEH OTMNPaBUTb
KOHEUHYI0 BepCuio pyKonucy 1 fatb daliny Ha3BaHue,
cocTosuee M3 pamunMy NepBoro aBTopa W MepBbixX
2-3 COKpalleHHbIX C/IOB U3 Ha3BaHuA cTaTbu. MIHdOp-
MaLmio 06 0GOPMIIEHNN MOXKHO YTOUYHUTb Ha canTe:
http://ojs3.gpmu.org/index.php/childmed/index.

CONMPOBOAUTEJIbHbIE LOKYMEHTbDI

K aBTOpCKOMY OpurrrHany Heo6xoanMO NPUNOXKUTb
3KCNepTHOE 3aKIloyeHre 0 BO3MOXHOCTY ony6nrKoBa-
HMA B OTKPbITON NeyaTn (bnaHK MOXHO CKayaTb Ha calnTe
https://www.gpmu.org/science/pediatrics-magazine/).

Pykonucb cumtaetca noctynuewen B Pepakuuio,
€Cnn OHa npefcTaBneHa KOMMIEKTHO 1 obopMiieHa B
COOTBETCTBUM C ONUCaHHbIMU TpebosaHmAmN. MpeaBa-
puTenbHOe pacCMOTPeHne PyKOMuCK, He 3aKa3aHHoMn
Pepakuuven, He aBnaeTca GaKTOM 3aKNOUEHNUA Mexay
CTopoHamu n3gaTtenbckoro [lorosopa.

Ona nybnukaumm B »KypHane HeoO6XoaMMO npeno-
CTaBWTb PYKOMMUCb W HampaBneHne Ha nybnukaymio ot
YyUpeXaeHus C paspeLleHnem Ha nybnmKaLmio B OTKpbI-
TOW nevatu.

Mpwn npeacrasneHnn pykonucn B MKypHan ABTOpbI
HecyT OTBETCTBEHHOCTb 3a PacKpblTMe CBOMX UHaH-
COBbIX W APYrMX KOHPIUKTHBIX MHTEPeCcoB, CMNOCOOHbIX
oKa3aTb BMAHME Ha UX paboTy. B pykonucu JomKHbI
6bITb YNOMAHYTbI BCE N1LIA U OpraHmn3aLmm, okasasLume
duHaHcoByo nogaep:KKy (B BUae rpaHToB, obopynosa-
HWA, NeKapCTB UV BCEro 3TOro BMeCTe), a TakxKe gpyroe
dbUHaHCOBOE UM NNYHOE yyacTue.

NHOOPMALIMA
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ABTOPCKOE NPABO
Pepakuus otbupaert, rotoBUT K Ny6nnkauum u nyonu-

KyeT nepefaHHble ABTOpamu maTepuasbl. ABTOPCKOe npa-

BO Ha KOHKPETHY!O CTaTbto NPUHAAJIEXMNT aBTOPaM CTaTb.

ABTOPCKUIA rOHOPAp 3a Ny6nuKaumm ctaten B 2KypHarse He

Bbinnaynsaetca. ABTOp nepepaeT, a Pegakuma npriH1mMa-

€T aBTOPCKMEe MaTepuarnbl Ha CrieAyoLLMX YCNOBUAX:

1) Pepakumu nepepaetca NpaBO Ha opopmneHue, u3-
LaHuve, nepepady *KypHana ¢ ony6iMKoBaHHbIM MaTte-
puvanom ABTopa anAa uenen pedpepupoBaHnsa CTaTen
u3 Hero B PedepatriBHom »KypHane BUHUTW, PHALL n
6a3ax faHHbIX, pacnpocTpaHeHmne MypHana/aBTopCcKMx
MaTepuranoB B MeYaTHbIX W MEKTPOHHbBIX W3AaHUAX,
BKJIIOYaA pa3MelLLeHe Ha BbIOpaHHbIX MO0 cO3aaHHbIX
Pepakumen canTax B ceTl IHTepHeT B Lienax AocTyna K
ny6nMKaLMmn B MHTEPAKTVIBHOM PeEXUME NtoBOro 3amnH-
TepecoBaHHOrO NLa 13 Ntoboro mecTa 1 B Nitoboe Bpe-
M£, @ TaK»Ke Ha pacnpocTpaHeHue XypHana ¢ ony6nu-
KOBaHHbIM MaTepuanomM ABTOpa Mo NOAMKMCKe;

2) TeppuTopwmA, Ha KOTOPOI pa3peLLaeTCa NCMONb30BaTbh
aBTOpCKMI maTepuan, — Poccuinckaa QOegepaumna n
ceTb VIHTepHeT;

3) cpok pencteua orosopa — 5 net. o ncreueHun yka-
3aHHOTO CpoKa Pepakuusi octaBnseT 3a coboit, a AB-
TOp noATBepXaaeT beccpoyHoe npaBo Pepakumm Ha
NpPoJoIKeHNe pa3meLleHnA aBTOPCKOro MaTepuana B
cetn IHTepHeT;

4) Pepakuus BnpaBse Nno CBOemy yCMOTPEHMIO 6e3 KaKux-
nmnbo cornacoBaHuii ¢ ABTOPOM 3aK/iouaTb JOroBOpbl
1 cornalleHnsa C TPeTbMMI NIMLLAMK, HarpaBieHHbIE Ha
[OMOSHUTENbHbIE Mepbl MO 3aLLUTe aBTOPCKUX 1 U3aa-
TeNbCKMX NPaB;

5) ABTOp rapaHTMpyeT, 4TO uMcCnonb3oBaHue Pepak-
LuMen npefocTaB/eHHOro UM Mo HactoAwemy [o-
roBOpPYy aBTOPCKOro MaTepuana He HapyLluT npas
TpeTbUx Nu;

6) ABTOp OCTaBnAeT 3a cCOH60I NPaBO MCMONb30BaTh Mpe-
[OCTaBNeHHbIN No HacToAwemy [JoroBopy aBTOPCKMIA
MaTepran CaMOCTOATENIbHO, MepefaBaTb MpaBa Ha
Hero Mo AOoroBopy TPETbUM IMLaM, eCJIM 3TO He Mpo-
TUBOpPeYMT HacTosLemy [loroBopy;

7) Pepakuma npepocTtaBnsaeT ABTOPY BO3MOXKHOCTb 6e3-
BO3ME3[HOrO MOJSyYEHUA CMPaBKM C 3NEKTPOHHbIMU
appecamu ero oduLmanbHon nybnkauum B cetu MH-
TEpHET;

8) npu nepeneyaTke CTaTbU UM €€ YaCTL CCbIIKA Ha Nep-
BYyto nyonukaumio B YKypHarne obs3aTtesibHa.

NOoPAAOK 3AK/IIOYEHNA IOTOBOPA
N U3MEHEHWA ErO YCJIOBUIA

3akntoyeHnem [loroBopa co ctopoHbl Pegakumn asna-
eTcs onybnnKoBaHme PyKonvcK faHHOro ABTopa B Xyp-
Hane «Children’s medicine of the North-West» n pasmelye-

ISSN 2221-2582

HVie ero TeKcTa B cetu VIHTepHeT. 3akntoyeHnem [Jorosopa
CO CTOPOHbI ABTOPA, T. €. MOJIHbIM 1 6e30roBOPOYHBIM
npuHATYEM ABTOPOM ycrioBuin [loroBopa, ABAAeTCA nepe-
faya ABTOPOM PYKOMUCK U SKCMEPTHOrO 3aKNoUYeHN .

OOOPMJIEHUE PYKOMUCH

Pepakuma >kypHana npuBeTCTBYET MONHOCTbIO [BYSA-
3blUHble CTaTbW.

CraTba gomkHa uvetb (HA PYCCKOM WU AHIUIA-
CKOM A3bIKAX):

1. 3arnaBue (Title) fomKHO 6bITb KpaTKUM (He Gonee
120 3HaKOB), TOYHO OTParKaOLLMM COAEPKaHMNE CTaTby.

2. CBepeHus 06 aBTOpax (Ny6nukyoTcs). [ns Kaxgo-
ro aBTopa yKasblBaloTcA: Gamunms, UMs 1 0TYECTBO, MECTO
paboTbl, NOUTOBLIN agpec Mecta paboTbl, e-mail, ORCID,
SPIN-kog. ®amunuy aBTOpPOB PEKOMEHAYETCA TpaHCIUTe-
pPUPOBaTb TaK e, Kak B NpeaplayLmx nyonmKaumsx unm
no cucteme BGN (Board of Geographic Names), cm. cant
http://www.translit.ru.

3. Pestome (Summary) (1500-2000 3HakoB, unu 200-
250 cnoB) NnomeLLatoT nepes TeKCToM cTaTbu. Pestome He
TpebyeTca Npu Ny6nmnKaLmum peLeH3nii, OTYETOB O KOHbe-
peHUMAX, HPOPMALIMOHHBIX MUCEM.

ABTOpPCKOE pe3loMe K CTaTbe ABNAETCS OCHOBHbIM
WUCTOYHMKOM MHQOPMaLMM B OTEUYECTBEHHbIX U 3apy-
6eXXHbIX MHPOPMALIMOHHBIX cUcTeMax 1 6asax AaHHbIX,
VHAEKCHpYIoWKMX XypHan. Peslome [oCTynHO Ha cai-
Te xypHana «Children’s medicine of the North-West» n
WHOEKCUPYETCA CeTEBbIMM MOWCKOBbIMY cucTemMamu. U3
aHHOTaUMM fOMKHa ObITb MNOHATHA CYTb UCCefoBaHUA,
HY>KHO J11 06paLLaTbCA K MOSIHOMY TEKCTY CTaTbM At Mo-
nyuyeHus 6onee NogpPo6HON, MHTepecyoLLel ero uHoop-
Mauuu. Pestome JOMKHO M3naraTb TOMbKO CyLleCcTBeH-
Hble GaKTbl paboTbl.

PekomeHayemasi CTPYKTypa aHHOTaUMW: BBEAEHVE
(Background), uenu n 3agaum (Purposes and tasks), meto-
abl (Materials and methods), pesynbtatbi (Results), BbiBo-
Abl (Conclusion). Mpeamert, Temy, Lienb paboTbl HYXKHO YKa-
3bIBaTb, EC/IV OHW He AACHbI 13 3arNaBuA CTaTby; METO N
METOAOMOIIO NPOBefeHs PaboTbl LieNIecoobpasHO onu-
CblBaTb, €C/IN OHM OT/INYAOTCA HOBU3HOW N NpeacTas-
NAT UHTEPEC C TOYKM 3PeHMA AaHHOWN paboTbl. O6bem
TEKCTa aBTOPCKOro pesioMe ONnpeaesiseTcs coaepKaHem
ny6nukaumm (06bemomM CBefeHWI, NX HAYYHOW LieHHO-
CTbIO W/VIN NPAKTUYECKUM 3HAUYEHMEM) U JOSIKEH ObITb B
npegenax 200-250 cnos (1500-2000 3HaKoB).

4. KmoueBble cnoBa (Key words) ot 3 go 10 kntoueBbix
CJIOB UM CJIOBOCOYETAHUINA, KOTOPble ByayT CnocobCTBO-
BaTb MPaBUIbHOMY MEPEKPECTHOMY WHIAEKCUPOBaHWIO
CTaTbM, MOMELLAIOTCS MO pe3ioMe C MOoA3aro/ioBKOM
«KJIloYeBble Cf10Bay. Vicnonb3ynTte TepmMuHbl 13 CrMCKa
MeAVLMHCKMX NpeaMeTHbIX 3aronoBkos (Medical Subject
Headings), npveeaeHHoro B Index Medicus (ecnv B sTom

INFORMATION



ISSN 2221-2582

CMCKe elle OTCYTCTBYIOT MOAXOAALME 0003HAYeHVIs ANis
HelaBHO BBEAEHHbIX TEPMUHOB, NMoabepute Havbonee
6nm3Kre 13 umetomxca). Kniouesble cnosa pasnensroTca
TOYKOW C 3aMATOMN.

5.3aronoBku Tabnuu, NOANNCY K PUCYHKaM, a TaK-
e BCe TeKCTbl Ha PUCYHKaX 1 B TabnuLiax JOMKHbI ObITb Ha
PYCCKOM U1 @HINMINCKOM A3bIKaXx.

6. Jlutepartypa (References). Cnucok nutepatypbl 4os-
KEeH NpencTaBnsATb NojiHoe 6ubnrorpaduyeckoe onvca-
HVe unTMpYyeMmbix paboT B cootBeTcTBMM ¢ NLM (National
Library of Medicine) Author A.A., Author B.B., Author C.C.
Title of article. Title of Journal. 2005;10(2):49-53.
Cnucok chopmupyemca 8 nopsoke ynoMUHAHUSA UC-
MOYHUKOB (eCNN NCTOYHMK YNIOMMHAETCA HECKONbKO pas3,
TO UCMOJb3yeTCA HOMEP CCbIIKM MEPBOrO YNOMMHAHMA).
B onvcaHmmn ykasbieatotca BCE aBTopbl ny6nunkaumu. bu-
6nvorpaduryeckme CCbifiki B TEKCTE CTaTbU JaloTCs Lnd-
poii B KBafipaTHbIX cKobKax. CCbifKM Ha HeomnybnMKoBaH-
Hble PabOTbl He AOMNYyCKaloTCA.

KHura: ABTop(bl) Ha3BaHME KHUM (3HaK TOUKa) MECTO
130aHuA (OBoeToure) Ha3BaHMe 1U3aaTenbCcTBa (3HAK Tou-
Ka C 3anATon) rof N3aaHus.

Ecnu B KauecTBe aBTOpa KHUM BbICTYMAET PeAaKTop,
TO nocre Gamunum clnegyeT pea,.

MpeobpaxeHcknii b.C.,, TémknH A.C., Nlnxauér Al. bo-
nesHu yxa, ropna n Hoca. M.: MegmuumHa; 1968.

Pap3uHcknia B.E., pen. MNMepuHeonorua: yyuebHoe noco-
6uve. M.: PYIH; 2008.

Brandenburg J.H., Ponti G.S., Worring AFF. eds. Vocal
cord injection with autogenous fat. 3 rd ed. NY: Mosby;
1998.

[naBa r3 KHUrK: ABTOp (bl) Ha3BaHME rMaBbl (3HaK TOY-
Ka) B KH.: unm In: panee onucaHune KHurm [ABTOp (bl) Ha-
3BaHMe KHUMM (3HaK ToYKa) MeCTo n3aHuA (aBoeTouune)
Ha3BaHWe 134aTeNbCTBa (3HAK TOUKa C 3aMnATON) rof u3aa-
HWA] (ABOETOUME) CTP. OT U A0.

Kopobkos I.A. Temn peun. B kH.: CoBpeMeHHble npo-
6nembl ¢prsmonorum n natonornn peun: c6. Tp. T. 23. M,;
1989: 107-11.

CraTbA U3 XKypHana

ABTOp (bl) Ha3BaHMe CTaTbM (3HAK TOYKa) Ha3BaHme
KypHana (3HaK TouKa) rog n3gaHuna (3HaK Touka ¢ 3anaTon)
TOM (eC/I eCTb B KPyTJibiX CKOOKax HOMEP »KypHaJsia) 3aTem
3HaK (gBOETOUME) CTPAHNLbI OT 1 A0.

KnptowweHkos A.l., Cosun M.I'.,, iBaHoBa IMN.C. MNonunku-
CTO3Hble ANYHUKN. AKYLLEepPCTBO 1 rMHekonorna. 1994; N 1:
11-4.

Brandenburg J.H., Ponti G.S., Worring A.F. Vocal cord
injection with autogenous fat: a long-term magnetic
resona. Laryngoscope. 1996; 106 (2, pt I): 174-80.

Te3ucbl foknagoB, MaTepuarnbl HAy4YHbIX KOH.

babwi A. U., JleBawos M. M. HOBbIVi anroputm Haxox-
JEeHNA  KyNbMUHAUMW SKCNeprMEHTaNbHOrO HUcTarma
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(MuHUMeTpuA). Il cbesg oTopuHonapuHronoros Pecn. be-
napyco: Tes. Aokn. MuHck; 1992: 68-70.

Canos W.A., MapurywkmH [1.H. AKyliepckas TakTuka
npu BHYTpUyTPOobHOM rmbenu nnoga. B kH.: MaTepuanbl
IV Poccuniickoro ¢popyma «Matb 1 gutsa». M.; 2000; u. 1:
516-9.

ABTopedepatbl

MNetpos C.M. Bpemsa peakunn n ciyxoBasa agantauums B
HopMe 1 Npw NeprdepuYecKrx NopaxKeHrsx ciyxa. ABTO-
ped. guc... KaHa. meq. Hayk. Cl16.; 1993.

OnucaHne MiHTepHeT-pecypca

ernos /. Hackonbko Benuka ponb MUKpodnopsbl
B Ouonorum Bupa-xo3sauHa? MuBble CUCTEMbI: Hay4YHbI
3NEKTPOHHBIN XypHan. JoctyneH no: http://www.biorf.ru/
catalog.aspx?cat_id=396&d_no=3576 (gaTta ob6paLleHuAa
02.07.2012).

Kealy M.A,, Small RE., Liamputtong P. Recovery after
caesarean birth: a qualitative study of women’s accounts
in Victoria, Australia. BMC Pregnancy and Childbirth.
2010. Available at: http://www.biomedcentral.com/1471-
2393/10/ 47/. (accessed 11.09.2013).

Ina Bcex ctaten, umetowmx DOI, nHaekc Heobxoamo
YKa3bIBaTb B KOHLIe 61bnvorpaduyeckoro onvcaHus.

Mo HOBbIM MpaBWiaM, yuuTbiBalOWMM TpeboBaHMA
MeXIyHapoaHbIX CUCTEM LMUTUPOBaHWSA, 6ubnuorpadu-
yeckmne cnnckmn (References) BXOAAT B aHIOA3bIYHbIN
GNMOK CTaTbl 1, COOTBETCTBEHHO, AOJIKHbI JaBaTbCA He
TOJIbKO Ha A3blKe OPUIMHaNa, HO 1 B NaTUHMLE (POMaH-
ckum  andasnTom). MosTOMY aBTOpPbI CTaTel [OMKHbI
[aBaTb CNUCOK NUTepaTypbl B ABYX BapuaHTax: OfMH Ha
A3bIKe OpUrMHaNa (Pycckos3blUHble UCTOUYHUKM KUPWUI-
NNLEN, aHrOs3blYHbIE NATUHULEN), KaK Obl10 MPUHATO
paHee, 1 oTAeNbHbIM GIOKOM TOT »Ke CMUCOK NUTepaTypbl
(References) B pomaHcKoM andauiTe anist SCopus 1 Apyrnx
MeXAyHapoaHbix 6a3 faHHbIX, MOBTOPAS B HEM BCe UC-
TOUYHMKW NUTEPATYpPbl, HE3aBUCMMO OT TOrO, UMEKTCA N
cpenm HUX MHOCTPaHHble. Ecnn B cnncke ecTb CCbINKM Ha
WHOCTPaHHbIe My6MKaLym, OHW MOJTHOCTbIO MOBTOPAIOT-
CA B CMCKE, FOTOBSALLEMCS B POMAHCKOM andasuTe.

B pomaHckom andasute Ans pyCcCKOA3bIYHbIX UCTOY-
HVKOB TpebyeTca cnepyowasa CcTpykTypa 6ubnmnorpadu-
YecKom ccbinku: aBTop(bl) (TpaHcuTepauus), nepesos
Ha3BaHVIA KHUM WNIN CTaTby Ha aHMUIACKIN 513blK, HA3BaHVe
WCTOYHMKA (TPaHCMTepauws), BbIXoAHble AaHHble B Lnd-
poBoM dpopmaTe, yKasaHve Ha A3blK CTaTbh B CKOOKax (in
Russian).

TexHonormsa noaroToBKU CCbIIOK C MUCMOb30Ba-
HMEeM CMCTeMbl aBTOMATUYeCKOWN TpaHcnmTepauun u
nepeBoAYuKa.

Ha cante http://www.translit.ru MoxxHo 6ecnnatHo
BOCMOJIb30BaTbCA MPOrpaMMoN TpaHCcaTepaLmm pyc-
CKOro TeKcTa B naTuHuuy. lMporpamma oyeHb npocras.

NHOOPMALIMA
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1. Bxogum B nporpammy Translit.ru. B okolwke «Ba-
puaHTbl» BblOMpaem cucTemy TpaHciMTepauum BGN
(Board of Geographic Names). BctaBnaem B crneumanb-
HOe MnoJie BeCb TEKCT bubnnorpaduv Ha pycckom sA3bike
1 HA>KUMAEeM KHOMKY «B TPAHCIINT.

2. Konvpyem TpaHCIMTEPMPOBaHHbI TEKCT B FOTOBA-
Wwminca cnmcok References.

3. MNepeBoAyM C MOMOLLbIO aBTOMATMYECKOro nepe-
BOZUMKA Ha3BaHMe KHUTM, CTaTbW, MOCTAHOB/EHNA U T.1.
Ha aHMUNCKNIA A3bIK, MePEeHOCM ero B roToBALMNCA
cnucok. MNepeop, 6e3ycnoBHo, TpebyeT peaakTMpoBa-
HIiSA, MO3TOMY AJaHHYIO YacTb HEOOXOAVMMO FOTOBUTb Ye-
NIOBEKY, MOHMMaIOLLeMy aHTINNCKNIA A3bIK.

4. O6beguHAEM ONMCcaHUA B COOTBETCTBMU C NMPUHA-
TbIMM NPaBUIaMn 1 peAaKkTpyem CrInNCOK.

5. B KOHLIe CCbIIKM B KPYITIbIX CKOOKaX yKa3blBaeTcs (in
Russian). Ccbinka rotoBa.

Mprmepbl TpaHCIUTEPALIMN PYCCKOA3bIYHBIX UCTOY-
HVIKOB NIUTEPaTYpbl AJ1st aHM0A3bIYHOTO O510Ka CTaTby

Khura: Avtor (y) Nazvanie knigi (znak tochka) [The
title of the book in english] (znak tochka) Mesto izdaniya
(dvoetochie) Nazvanie izdatel'stva (znak tochka s
zapyatoy) god izdaniya.

Preobrazhenskiy B. S., Temkin Ya. S., Likhachev A. G.
Bolezni ukha, gorla i nosa. [Diseases of the ear, nose and
throat]. M.: Meditsina; 1968. (in Russian).

Radzinskiy V.E., ed. Perioneologiya: uchebnoe posobie.
[Perineology tutorial]. M.: RUDN; 2008. (in Russian).

[naBa r3 kHuru: Avtor (y) Nazvanie glavy (znak tochka)
[The title of the article in english] (znak tochka) In: Avtor (y)
Nazvanie knigi (znak tochka) Mesto izdaniya (dvoetochie)
Nazvanie izdatel'stva (znak tochka s zapyatoy) god
izdaniya]. (dvoetochie) stranisi ot i do.

Korobkov G. A. Temp rechi. [Rate of speech]. In.:
Sovremennye problemy fiziologii i patologii rechi: sb. tr. T.
23.M,; 1989: 107-11. (in Russian).

CratbA u3 xKypHana: Avtor (y) Nazvanie stat'l (znak
tochka) [The title of the article in english] (znak tochka)
Nazvanie zhurnala (znak tochka) god izdaniya (znak
tochka s zapyatoy) tom (esli est’ v kruglykh skobkakh
nomer zhurnala) zatem (znak dvoetochie) stranitsy ot i do.

Kiryushchenkov A. P., SovchiM. G, IvanovaP. S.
Polikistoznye yaichniki. [Polycystic ovary]. Akusherstvo i
ginekologiya. 1994; N 1: 11-4. (in Russian).

Tesucbl foKNaA0B, MaTepuanbl Hay4YHbIX KOH®.

Babiy A. I, Levashov M. M. Novyy algoritm nakhozh-
deniya kul'minatsii eksperimental’nogo nistagma (min-
imetriya). [New algorithm of finding of the culmination
experimental nystagmus (minimetriya)]. lll s'ezd otorino-
laringologov Resp. Belarus”: tez. dokl. Minsk; 1992: 68-70.
(in Russian).

Salov I. A, Marinushkin D. N. Akusherskaya taktika
pri vnutriutrobnoy gibeli ploda. [Obstetric tactics in
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intrauterine fetal death]. In: Materialy IV Rossiyskogo
foruma «Mat' i ditya». M.; 2000; ch.1:516-9. (in Russian).

ABTopedepatbl

Petrov S. M. Vremya reaktsii i slukhovaya adaptatsiya v
norme i pri perifericheskikh porazheniyakh slukha. [Time of
reaction and acoustical adaptation in norm and at peripheral
defeats of hearing]. PhD thesis. SPb.; 1993. (in Russian).

OnucaHne VHTepHeT-pecypca

Shcheglov I. Naskol'ko velika rol" mikroflory v biologii
vida-khozyaina? [How great is the microflora role in type-
owner biology?]. Zhivye sistemy: nauchnyy elektronnyy
zhurnal. Available at: http://www.biorf.ru/catalog.aspx?cat_
id=396&d_no=3576 (accessed 02.07.2012). (in Russian).

OTBETCTBEHHOCTb 3A MPABWJIbHOCTb BUBJIU-
OrPAOUNYECKUX OAHHbIX HECET ABTOP.

OcTanbHble MaTepuasbl NPefoCTaBAATCA NMbO Ha
PYCCKOM, MO0 Ha aHMMINCKOM A3bIKe, N6 Ha 060UX A3bI-
Kax Mo »enaHuio.

CTPYKTYPA OCHOBHOI'O TEKCTA CTATbU

BBeneHve, u3noxeHve OCHOBHOro Mmartepuana, 3a-
KIoueHve, nutepatypa. [na opurmHanbHbIX UccnenoBa-
HUA — BBeJEeHVe, MeTOAVKA, Pe3ynbTaTbl UCCeLOBaHUSA,
obcyxpeHve pesynbTatos, nuTepatypa (IMRAD).

B pa3pene «metoguka» 06A3aTeNbHO YKa3biBalOTCA
CBefleHVsi O CTaTUCTMYECKOoN 00paboTke 3SKCMepUMeH-
Ta/IbHOTO WM KIMHWYECKOro MaTepuana. EguHnubl ns-
MepeHMA JalTCA B COOTBETCTBUM ¢ MeXXayHapoaHOM cu-
ctemoit efuHmy — C. ®amunum MHOCTPaHHbIX aBTOPOB,
LUUTUPYEMbIE B TEKCTE PYKOMUCK, MPUBOZATCA B OpUTU-
HasnlbHOW TPaHCKPUMNLIN.

0O6bem pykonucerni.

O6bem pykonumcy 0630pa He JOIKEH NpeBbIWwaThb 25
CTP. MALUVMHOMMNCHOTO TeKCTa Yepe3 [Ba MHTepBana, 12
Kerniem (BKtoyas Tabnuupl, CNUCOK IMTepaTypbl, Noanu-
CU K PUCYHKaM 1 pe3ioMe Ha aHMIMNCKOM fA3blKe), NonsA He
MeHee 25 MM. HymepywTe CTpaHuLbl NOCNefoBaTesibHo,
HauuHas C TUTyNbHOM. OGbeM PyKOMMCHY CTaTby SKCNepu-
MEHTasIbHOro Xapakrepa He [AOJXeH npesbiwatb 15 cTp.
MaLUMHOMMUCHOTO TeKCTa; KPaTKMX coobLueHunin (nucem B
pepakumio) — 7 CTp.; OTYETOB O KOHdepeHUmax — 3 cTp,;
peLeH31in Ha KHUrnm — 3 cTp. Vicnonb3yiTe KONOHTUTYN —
COKpaLLieHHbIV 3arofIoBOK U HyMepaLuio CTPaHL, AN no-
MelLLEeHNA BBEPXY NN BHM3Y BCEX CTPaHWL, CTaTb.

Unnioctpayum n Tabnuupl. Yvcno pucyHKoBs pe-
KoMeHZyeTcs He bonee 5. Bnognucax nog pucyHKamu
LOMKHbBI BbITb CZieNaHbl 0OBACHEHUA 3HAUYEHUIA BCEX KPU-
BbIX, OYKB, Ldp 1 Npoumx ycnoBHbIx 0603HaueHuiA. Bee
rpadbl B Tabnmuax AOMmKHbI UMEeTb 3aronoBKu. [oBTopATb
O[HU U Te >Ke AaHHble B TEKCTE, Ha PUCYHKAX 1 B Tabnu-
Lax He cnegyeT. Bce Hagnncn Ha pucyHKax v B Ta6nu-
LaXNpUBOAATCA Ha PYCCKOM N aHMNINCKOM A3blKaxX.

INFORMATION
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PucyHkn, cxembl, doTorpaduv JOmMKHbI ObiTb NpencTaB-
NeHbl B TOYeUHbIX popmarax tif, bmp (300-600 dpi), nnn B
BeKTOpHbIX popmaTtax pdf, ai, eps, cdr. Mpu opopmneHnn
rpaduuecKkrx MaTepuanoB yunTbiBalTe pa3mepbl nevar-
Horo nonsa MypHana (LWrpuHa WNCTPALUN B OHY KO-
NOHKY — 90 mm, B 2 — 180 mm). MacwwTab 1:1.

B KoHUe Kaxgon cTaTby 00sA3aTeNbHO YKa3blBalOTCA
BKJa[i aBTOPOB B HaMvcaHWe CTaTby, UCTOYHUKN PUHAH-
CUPOBaHMA (€N MMEIOTCA), OTCYTCTBME KOHPMKTA WH-
TepecoB, HanMumne cornacua Ha Ny6anKaLmio o CTOPOHbI
naLneHTOoB.

PELLEH3MPOBAHUE

CraTbW, MOCTYNMBLUME B pefakLuio, 0bA3aTenbHO pe-
LeH3upytoTca. Ecnn y pelieH3eHTa BO3HUKAIOT BOMPOCHI,
TO CTaTbA C KOMMEHTaPUAMY peLieH3eHTa BO3BPaLLaeTcA
AgTopy. [laTol NOCTynneHnA CTaTby CYNTAETCA AaTa Nony-
YyeHua Pefakupell OKOHYaTeNnbHOro BapnaHTa craTbu. Pe-
JaKuma ocTaBnAeT 3a cobol NpaBO BHECEHUA PeAaKTop-
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CKUX U3MEHEHNI B TEKCT, He UCKaXatoLLMX CMbIC/1a CTaTbi
(nuTepatypHasa 1 TexHonornyeckas npaBkKa).

ABTOPCKUE SK3EMIMJIAPbI XKYPHAJIA

Pepakuus 06s3yeTcs Bbigatb ABTOpY 1 aK3emnnsAp
KypHana Ha Kaxpyl onyb6/MKOBaHHY CTaTbl BHe
3aBUCMMOCTU OT 4YMcCna aBTOpPOB. ABTOpPbI, NPOXKMBa-
towne B CaHkT-lMeTepbypre, MNOMy4YalOT ABTOPCKUN
ak3emnnap MKypHana HenocpeacTBeHHO B Pepgakuwnw.
MNHoropogHum ABTOpam aBTOPCKMI dK3emnnAap Kyp-
Hana BblCblNaeTCA Ha agpec aBTopa Mo 3anpocy oT aB-
TOpa. JK3eMnAApPbl CNeUBbINYCKOB He OTMPaBAAKTCA
aBTopaMm.

ALPEC PEAAKLUN

194100, CaHkT-MeTepbypr, JInToBCKas yi., 2

e-mail: [t2007@inbox.ru.

Cant  xypHana:  http://ojs3.gpmu.org/index.php/
childmed/index.



W3AATEJIbCTBO NEAUATPUHECKOI0 YHUBEPCUTETA
NPEACTABNAET

PykoBoaCTBO N0 NegnaTpum.
OPTAJIbMONIOrnga QETCKOro BO3PACTA

Peoaxyuonnas xonneeus moma: /1.0. Heanos, B.B. bpoceckuii

Tom 11 «PykoBojcTBa Mo MEAUATPUM» OTPaXKaeT COBPEMEHHBIN
YPOBEHb pa3BUTHS O(TaIbMOJIOTHU AETCKOTO Bo3pacTta. KHura co-
JEPKAT aKTyaTbHYI0 WH(GOPMAIMI0O O COBPEMEHHBIX METOMAX JHa-
THOCTHKH ¥ JiedeHus 3a00ieBaHnii Tita3 y nereil. OTaenpHbIe pa3iess
TTOCBANICHB KIMHUYECKUM PEKOMEHJAIUSIM IO OCHOBHBIM CHHJIPO-
MaM U 3a00JIeBaHHIM.

W3nanne npenHasHadeHo odTambpMoioram, meauaTpaM u MmpeacTa-
BHUTEJSM JAPYTUX MEIWIWHCKUX MUCIHUIUIMH, a TaKXe CTyJeHTaMm
CTapIINX KypCOB MEIUITMHCKHX BY30B.

Tom 11

OdTtaAbMOAOTUS
AETCKOro Bo3pacrta

TBepablil IeperieT, LIBETHbIE WLTIOCTpaluu, 344 CTpaHUIIbI.

IIpnoOpectu u3nanue MOKHO B HHTEpHET-Marasuue JIabupuHr:
https://www.labirint.ru/books/877706/

PykoBOACTBO N0 neguaTpum.
HEBPOJIOrMA U NCUXWUATPUA AETCKOIo BO3PACTA

Peoaxyuonnasn xonnecus moma: /[.0. Heanos, B.U. I'y3zesa, C.B. I peuanwiii

Tom 9 «PykoBoicTBa MO MeaUaTPUU» OTPAKAET COBPEMEHHBII
YPOBEHb PA3BUTHSI HEBPOJOIMH U NCHUXUATPUHU JAETCKOTO BO3pacTa.
Kuura comepxut akTyaiabHyI0 HH(GOPMAIHMIO O COBPEMEHHBIX METO-
Jax TUarHOCTHKH U JeYeHMs 3a00JIeBaHUN HEPBHOI CUCTEMBbI U IICH-
XMUYECKHUX paccTpoiicTBax. OTAeabHbIC pa3elibl MOCBSIICHBl KIUHU-
YECKUM PEKOMEHIALNAM [0 OCHOBHBIM CHHIPOMAaM U 3a00JICBaHUSAM.

PykoBoncTBO mpeaHasHaueHO HEBpPOJOraM, HEHpOXUpypram, Icu-
XHarpaM, MCUXOTEpareBTaM M MPEICTABUTENSIM JAPYTHMX MeEIULMH-
CKUX JUCUMIUIMH, a TAKXKe CTYJCHTaM CTapLIMX KYpCOB MEIULIMHCKHX
BY30B.

Tom 9

HeBpOAOFI/Iﬂ n ncnxunaTpus
AETCKOro Bo3pacrta

TBepnblil nepemet, 288 cTpaHull.

IIpnoOpectu u3naHue MOKHO B UHTEpHET-Marasuue JIabupuHr:
https://www.labirint.ru/books/877707/
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