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3aCHOBHMKN: BYKOBUHCHKUIA AEPXaBHU MEOVYHWIA yHIBEPCUTET
BceykpaiHcbka rpomaacbka opraHisauis «Acouiauis HeoHaTonoris YkpaiHu»

BianosigHo fo «lMepeniky HaykoBMx dhaxoBux BUAaAHb YkpaiHu, B AKMX MOXYTb MybnikyBaTucs pesynsratv auceprauinHnx pobiT Ha 3000yTTs HayKoBMX
CTyneHiB AOKTOPa HayK, KaHAnAaTa Hayk Ta CTyneHs goktopa dinocodii (BianosiaHo Ao Mopsaaky dpopmysaHHsA Mepeniky HaykoBux dhaxoBrx BUAAHb
Ykpainu, 3aTBepmxeHoro Hakazom MOH Ykpainu Big 15 ciuHs 2018 poky Ne 32, 3apeectpoBaHoro B MiH'tocTi YkpaiHu 06 ntotoro 2018 poky 3a Ne 148/21600):
- Hakasom MiHictepcTBa ocBiTv i Hayku Ykpainu Big 17.03.2020 poky Ne 409, 3apeectpoBaHnm y MiHicTepcTsi tocTuuii Ykpainm 06.02.2018 poky

3a Ne 148/21600, BupgaHHsA BHeceHo Ao MNepeniky HaykoBux dhaxoBmx BUAAHb YKpaiHu, B SKMX MOXYTb Ny6rikyBaTucs pedynsrati anceprauinHnx pobit Ha
3000yTTA HayKOBMX CTYMEHIB JOKTOPa HayK, KaHAWAATa Hayk Ta CTyneHst AokTopa dinocodii, Kateropis «b».

- Hakasom MiHicTepcTBa ocBiTv i Hayku Ykpainu Big 23.08.2023 poky Ne 1035 BugaHHs nepeHeceHe 3 Kateropii «b» no Karteropii «A».

YKypHan Bkno4eHuit y katanoru Ta HaykoMeTpuyHi 6a3v: HauioHanbHa 6ibnioteka iM. B.l. BepHagcbkoro (National Library of Ukraine), «YkpaiHcbka
HayKoBO-OCBITHS1 TenekoMyHikauiiHa mepexa URAN (Open Journal Systems), CrossRef, WorldCat, Google Akademi, Index Copernicus, BASE, DOAJ, Scilit,
Scopus.
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Anpeca 1 aucTyBaHHsA: byKkoBHHCEKUIT AepxkaBHUHE MequuHHl yHiBepcuTeT MO3 VYkpainu,
TearpanbHa mioma, 2, M. YepHiBui, 58002, Ykpaina. 3acTymHUKY TOJOBHOTO peaaKkTopa
ypHany "Heonatosoris, Xipypris Ta nepuHataipna meaununa" npodecopy l'ogosanens FOnii AmMutpiBHi.
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bykoBuHChKHii nepxkaBHui MequuHuii yHiBepcuter MO3 Ykpainu (M YepHiBui, Ykpaina),
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Penaxuis xypHaty HiATpUMY€ MDXHAPOAHI NPUHLIMITM HAyKOBUX IyOikalii 3riqHo pexomenaauiit Komirery 3 eruxu my6unikauiit (COPE),
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Ta BeecBiTHBOT aconianii mexnunux pegakropis (WAME)
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AJIBBEPT BIKTOPOBHY KYPIIIUH

CniBpo6itauku KHIT «l{eHTpansHa Micbka KIIiHIYHA
nikapHs» YepHiBenbKkoi MiChKOi paau, HayKOBII
npodinpHUX Kadenap ByKoBHHCHKOTO epKaBHOTO
MEIMYHOTO YHIBEPCUTETY HIMPOCEPIEUYHO BIiTAIOTh
31 3HameHHUM lOBineeM GaraTopidyHOTO KEepiBHHKA
MichKOTO KJIIHIYHOTO MOJIOTOBOTO OynmHKY No2
M.YepHiBIi, K.Me1I.H., 10o1ieHTa AnbbepTra BiktopoBnua
Kypiuuna

Bucoxoxesanighixosanuii nikap, KepieHUK, HACMABHUK, TI0OUHA, 8 AKIL

noeonani po3ym, npogpecionanizm ma ooopoma!

Hu3zvkuii yknin Bam 3a poku neénunnoi npayi na énazo Ykpainu!

Jlakyemo Bam 3a épamoeani scummsa HciHOK, nopoodine, 3a wiacms
30epercenozo 6amuvKiecmea ma 300p08’°s HOBOHAPOOI ceHUX Jimeit!

Bam 3aexcou 6yoyme 60auni noKoninnA iKapie, AKi ompumanu io
Bac nymiexy ¢ srcumms, 6e3uinnuii 00ceio ma 3nanus!

Baw srcummesuii i npoeciiinuii winax € e3ipuyem 0na maiudoymmuix
noKonins niKkapie ma nayxosyis!

AaboepT BikTopoBuy Kypiuun Hapoauscs 22 KOBTHS
1953 poky B M. UepHiBIii, Ykpaina.

3akiHunB YepHiBEIbKUI MEANIHUN iHCTUTYT 3a CIICIli-
anpHicTIO «JliKyBanbHa cripaBa» y 1976 porii.

[IpamroBaB mikapem axymiep-TinekomoroM y Jlo6pose-
JMUYKIBCHKiH paiioHHi# mikapHi KipoBorpaacekoi o6macti
(1976-1980 pp.), y cmrt. ITytmma (1980-1981 pp.) Ta Bu-
KJIaJjadeM aKyIiepcTBa Ta TiHeKonorii y BamkiBerpkoMmy
MEINYHOMY YUrTHINi YepHiBerbKoi 00IacTi.

[potsarom 1981-1984 pp. mpamroBaB JikapeM aKy-
mIep-riHeKooroM YepHiBEbKOTO MiCHKOTO TTOJIOTOBOTO
OyauHKy, yrpogosxk 1984-2005 pp. — 3aBigyBadem TiHe-
KOJIOT19HOTO BimaineHHs YepHiBEFKOTO MiCHKOTO ITOJIOTO-
Boro OyauHKY Ne2, a 3 1996 poky mo 2004 pik — TOJOBHUM
aKyIIep-TiHEKOIOTOM YIIPaBIiHHS OXOPOHH 370poB’ s Uep-
HIBEIBKOI 00JIaCHOT IepyKaBHOI aMiHICTpaIlii.

VY 1989 pomi Ansbept BikTOpoBHY 3aXUCTUB KaHIH-
JIaTChKY AMCEPTALli0, OTPUMAB 3BaHHS IOLICHTA, € aBTOPOM
Oimpmr Hixk 50 HayKOBUX Tpalb. AKYIIEP-TiHEKOJIOT BUIIIOL
KBaJTipiKaIiifHo1 Kareropii.

3 2006 poky mo 2023 pik o6iiiMaB mocaay rOJIOBHOTO
JIiKaps/TeHepaTbHOTO AUPEKTOpa YepHIBEIHKOTO MiCHKOTO
KIIiHIgHOTO TIoJoroBoro OyauHKy Ne 2 (KHIT MKIIB No2
UMP). 3 2023 poxy MKIIB Ne2 ygiitmos mo cxmaxy KHIT
«enTpanpHa MichKa KITHIYHI JTIKapHD» YepHiBEIHKOT MiCh-
kol paan, ne A.B. Kypinun obiiimae mocamy 3acTymHIKa
TeHepaIbHOTO TUpEKTopa 3 opraHizamniitaux nmutans KHIT
«llenTpanpHa MichKa KITiHI9HA JiKapHD» UMP.

3a pOKH JiSTIFHOCTI Y MMPAKTUYHINA OXOPOHi 30POB’S
mig kepiBauUNTBOM A.B. KypinuHa yneprre B odmacti Oyimo
BITPOBAKEHO METOMKY TiCTEPOCKOIIii, TICTEPOPE3EKTOCKO-
i1, TOYaJTi 3BUKOPUCTOBYBATHCS JIAITAPOCKOIIIUHI orepartii

y riexonorii. ¥ 2007 pori y pomonoMigHOMY 3aKiai OyiIo
BIIKPHUTO BiJTICHHS aHTEHATAILHOI OXOPOHH TUIONY, i/es
CTBOPEHHS SKOTO HaleKuTh A.B. Kypinuny.

MKIIB Ne2 BrpomoBx 0araTh0X pOKiB aKTHBHO CITiBII-
patroe 3 ByKOBUHCBKHM JIep)KaBHUM MEIUYHHUM YHiBep-
cureroM. Ha 6a3i 3akimany posrarmmoBasi kadempa akyrrep-
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BIIPOJIOBXK 0ararboX pOKiB € OCHOBOI HAYKOBUX IOCIi-
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HaropokeHnit rpamoramu MO3 Vkpainu. Y 2004 pomi
A.B. KypinuHy nprcBO€HO 1ovYecHe 3BaHHs «3aciTy KeHHH
Jikap YKpaiHm».
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Summary

In the context of armed conflict, palliative care, pain management, and care for the dying and bereaved require increased
and urgent attention. The devastating humanitarian crisis in Ukraine makes these issues even more critical. In 2021, a project
working group was created in the Kharkiv region to prepare the program for the implementation of palliative care for children
in the Kharkiv region. The main reasons for the imperfect development of pediatric palliative care in Kharkiv region were some
points such as: lack of a systematic vision of the organization of pediatric palliative care services, acute shortage of qualified
medical personnel, lack of educational programs and opportunities to study best practices in this field; lack of relations between
primary and secondary (tertiary) links of medical care and coordination, lack of formulations of children’s drugs for pain
relief and fear of prescribing opioid analgesics, an imperfect system of informing medical workers about the rights of children
as patients; lack of interdisciplinary cooperation in the field of providing pediatric palliative care (education, social services,
clergy, lawyers, economists), lack of joint programs between health, social and education departments in the field of pediatric
palliative care; lack of a state policy in the field of pediatric palliative care; lack of a system for financing pediatric palliative
care measures and monitoring their effectiveness. Before the war, the approximate number of children in need of palliative care
in the Kharkiv region was 9,000 - 10,000, plus an estimated 21,000 - 25,000 family members. As of January 1, 2022, there were
426,000 children under the supervision of health care institutions in the region. 216,900 children lived in the city of Kharkiv,
209,700 in the rural areas. In the pre-war period there were 9,372 children with disabilities in the Kharkiv region. The structure
of the causes of disability was as follows: congenital malformations - 25.5% (2389 children), diseases of the endocrine system
- 16.4% (1537 children), diseases of the nervous system - 16.0% (1497 children), mental and behavioral disorders 13.8% (1295
children), ear diseases - 9.2% (862 children). The authors’vision is: to start policy development and creation of an effective
system of pediatric palliative care in accordance with the needs and international standards, creation of an effective system of
training of medical and social workers in pediatric palliative care protocols and standards; development of coordinated pediatric
palliative care at the place of residence/stay of the child; mobile teams, hospital beds and hospital teams, wide public awareness
and involvement of public organizations in the provision of pediatric palliative care; attraction of budgetary and extra-budgetary
funds for financing pediatric palliative care. Authors also speculate that other important steps need to be implemented to regional
program of pediatric palliative care and integrated with international recommendations and organizations.

Key words: Palliative Care; Children; Humanitarian Crisis; Program; Armed Conflict.

According to WHO, humanitarian emergencies and
crises are large-scale events that affect a population or
society and cause a variety of difficult and distressing
consequences, including massive loss of life, disruption
of livelihoods, breakdown of society, forced displacement,
and other serious political, environmental, economic,
social, and psychological effects [1].

In the context of armed conflict, palliative care,
pain management, and care for the dying and bereaved
require increased and urgent attention. The devastating
humanitarian crisis in Ukraine highlights the importance
of these issues [2].

The global network Palliative Care in Humanitarian
Aid Situations and Emergencies (PallCHASE) and a WHO

guide “Integrating palliative care and symptom relief into
the response to humanitarian emergencies and crisis”
determine the following provisions:

1. The most fundamental goal not only of palliative
care, but also of medicine itself, including medicine
practiced in humanitarian emergencies and crises, is to
relieve human suffering. Saving lives is a crucial way to
achieve this goal but not the only way.

2. Humanitarian responses to emergencies and crises
should include palliative care and symptom control.
Responses that do not include palliative care are medically
deficient and ethically indefensible.

3. In humanitarian emergencies and crises, the
statements that palliative care “regards dying as a normal
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process” and never intends to “postpone death”, as in the
2002 WHO definition, require additional clarification.
In this setting, any clinician, including those trained in
palliative care, should make every effort to save the life of
any patient who may be savable. The only exception should
be patients with a pre-existing chronic life-threatening
condition who had decided and left clear instructions to
forego life-sustaining treatment.

4. Palliative care never intentionally hastens death,
but provides whatever treatment is necessary to achieve
an adequate level of comfort for the patient in the context
of the patient’s values.

5. Palliative care and life-saving treatment should not
be regarded as distinct from each other. Palliative care and
symptom control should be integrated as much as possible
with life-saving treatment for patients with acute life-
threatening conditions.

6. Palliative care should commence immediately, as
needed, for patients with non-life-threatening conditions
whose injury- or disease-specific—treatment may be delayed.

7. Palliative care must be provided for all patients
deemed expectant and should commence immediately [1, 3].

In 2021 in Kharkiv region a project working group was
established for the preparation of the program of palliative
care for children in Kharkiv region (hereinafter — the
program). Taking into account the status quo, the working
group came to the conclusion that this type of assistance
is insufficiently developed in the region. For the creation
of the Program and its effective implementation in the
Kharkiv region, international recommendations should
be used as sources. Planning and implementing palliative
care services —a guide for program managers the full paper
of WHO 2016 and Building Integrated Palliative Care
Programs and Services [4, 5].

Estimates of the number of children in need of palliative
care in the Kharkiv region in the pre-war period were
approximately 9,000-10,000, including an additional
21,000-25,000 family members. As of January 1, 2002,
there were 426,000 children under the supervision of health
care institutions in the region. 216,900 children lived in the
city of Kharkiv, 209,700 in rural areas.

Before the military conflict, health care for children
aged 0-17 in Kharkiv included outpatient care provided
by 10 municipal children’s polyclinics and 2 polyclinic
departments that are part of municipal children’s hospitals,
as well as one family medicine department of the municipal
polyclinic. For children of Kharkiv region: In the regions,
outpatient medical care was provided in primary health care
facilities by general practitioners-family doctors, but all
children have access to consultative care by pediatricians
in all areas of the region. Inpatient care was based on
the 690 beds provided by two regional children’s clinical
hospitals. Currently, these two hospitals will be merged
into one in 2023. In 2021 and 2022, between 9,300 and
17,700 patients were treated. It should be noted that in
connection with military operations in the Kharkiv region,
the forced departure of the population outside the region, the
number of registered diseases decreased by an average of
1.5. Pediatric palliative care was provided in two institutions.

There were opened “Department of palliative care —
children’s hospice” (for municipal children) and “Regional
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Clinical Center of Medical Rehabilitation and Palliative
Care for Children “Hippocrates™ (for regional children).
The “Department of Palliative Care — Children’s Hospice”
was opened in 2018 and had 20 beds for round-the-clock
qualified palliative treatment and care, psychological,
social and spiritual support of a sick child aged 1-18 years
and members of his family, mobile team. The Regional
Clinical Center of Medical Rehabilitation and Palliative
Care for Children “Hippocrates” was transformed from
the Baby Home in 2021 and had inpatient department for
children under state care — 15 beds, inpatient department
for joint stay with or without parents (individual wards) —
10 beds, mobile palliative team — 5 services, children’s
hospice — 10 beds.

By January 2022 in Kharkiv city and Kharkiv region
9372 children with disabilities were registered. The
structure of the causes of disability was as follows:
congenital malformations — 25.5% (2389 children);
diseases of the endocrine system —16.4% (1537 children);
diseases of the nervous system — 16.0% (1497 children);
mental and behavioral disorders — 13.8% (1295 children);
ear diseases — 9.2% (862 children). The study of age
structure shows that 18,7% of children with disabilities
are in the age interval from 0 to 6 years, 58,9% in the age
interval from 7 to 14 years, 22,4% in the age interval from
15 to 17 years.

Treatment of disabled children in medical, preventive
and sanatorium institutions of the Kharkiv region is
carried out at the expense of the estimated allocations of
the general and special fund for each institution, as well
as centralized supplies at the expense of the state budget.

In order to provide medicines to children suffering
from oncological and hematological diseases, medicines
are ordered annually, taking into account the balance of
the previous fiscal year and the redistribution of some
medicines in accordance with the orders and letters of the
Ministry of Health of Ukraine.

In 2021, Kharkiv region received medicines and
medical products in the total amount of 172,363,248.0
UAH centrally at the expense of the state budget. In 2022,
UAH 103,293,599.0 of medicines and medical products will
be received from the state budget. In order to implement
the main priorities of the state social policy in the field
of health care at the regional level, taking into account
the specific tasks of socio-economic development of the
region, the regional program “Health of Slobozhan oblast”
is approved annually by the decision of the session of the
Kharkiv Regional Council. The measures and financial
support of the mentioned program are primarily aimed at
improving the level of medical care for the most vulnerable
segments of the population, in particular children, by
providing children’s hospitals with medical equipment
and apparatuses, preventing disability and improving the
health of disabled children, providing surgical interventions
for children with congenital malformations, high-cost
medicines for some rare diseases, prevention and treatment
of respiratory diseases in severely premature children,
rehabilitation of children with congenital irreversible hearing
disorders, etc. No funds have been allocated for 2021-2022.

Medical and social rehabilitation groups have been
created and operate on the basis of 4 regional children’s
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homes. Children under 7 years of age living in families
with neurological pathology, congenital malformations,
diseases of the musculoskeletal system, children with
chromosomal anomalies, mental and behavioral disorders
are referred for rehabilitation to medical and social
rehabilitation groups in regional children’s homes, as well
as children with metabolic disorders, diseases of endocrine
pathology and children born to HIV-infected mothers.

In addition to medical treatment methods, a complex
of physiotherapeutic procedures (electrotherapy, heat
therapy), massage, physiotherapy, balneotherapy
(hydrokinesitherapy, hydromassage, therapeutic salt
baths and mud therapy), swimming lessons, aromatherapy,
hippotherapy, lessons on special simulators are used
for rehabilitation. In addition, there are classes with
a psychologist, special education teachers, speech
therapists.

In connection with the introduction of martial law in
Ukraine, military operations on the territory of the Kharkiv
region, the existing real threat to life and health of the
children in the children’s homes, children and staff were
evacuated in March 2022 to the city of Poltava (Ukraine),
the city of Vorokhta Ivano — Frankivsk region (Ukraine),
the city of Hegenberg (Federal Republic of Germany),
the city of Kaunas (Republic of Lithuania). Children with
oncohematologic problems were evacuated to St. Jude
Children’s Hospital (USA).

During the massive shelling and bombing of Kharkiv
and the Kharkiv region, and especially during the
occupation of the territories, medical and palliative care
faced challenges:

— How to organize access to food, water, and medicine

— How to hide in basements for people with disabilities
during incessant shelling?

— How to stand in line at the border when the child is
dependent on equipment?

— What to do with a child dependent on mechanical
ventilation and other equipment during a prolonged power
outage

— How to help people with severe cognitive disabilities

— How do children and people with cognitive
impairments react?

These people are unaware of what is happening, but
during shelling and fires, they feel misfortune (or distress)
and an overwhelming sense of fear. A series of such
experiences plunges them into chronic anxiety and stress.
Such people cannot be prepared for the challenges of war.
They are totally defenseless.

- The main reasons for the incomplete development
of pediatric palliative care in the Kharkiv region were

- Lack of a systematic vision for the organization of
pediatric palliative care services;

- Acute shortage of qualified medical staff,

- Lack of educational programs and opportunities to
study best practices in this field;

- Lack of relationships between primary and
secondary (tertiary) medical care links and coordination;

- Lack of pediatric formulations of analgesics and fear
of prescribing opioid analgesics;

- An imperfect system for informing health
professionals about children’s rights as patients;

- A critically low number of pharmacies licensed to
distribute controlled drugs;

- Lack of interdisciplinary cooperation in the
provision of pediatric palliative care (education, social
services, clergy, lawyers, economists);

- Lack of joint programs of health, social and educational
departments in the field of pediatric palliative care;

- Lack of government policy in the field of pediatric
palliative care;

- Lack of a system for financing pediatric palliative
care and monitoring its effectiveness.

- The main provisions of the program proposed for
implementation are

- Initiation of policy development and creation of an
effective system of pediatric palliative care in accordance
with needs and international standards;

- Creation of an effective system of training medical
and social workers in protocols and standards of pediatric
palliative care;

- Develop coordinated pediatric palliative care at the
child’s place of residence/stay; mobile teams; hospital beds
and hospital teams;

- Increasing public awareness and involvement of
public organizations in the provision of pediatric palliative
care;

- Attracting budgetary and extra-budgetary resources
to fund pediatric palliative care;

- Methods and ways of implementation.

- Ensure access to pediatric palliative care for all
pediatric patients, regardless of their place of residence/stay;

- Provide 100% analgesia with effective analgesics in
sufficient quantities and in appropriate dosage forms;

- Provide pediatric patients with modern, effective
technologies for symptom management and end-of-life
services;

- Provide support programs for family members of
pediatric patients;

- Create an effective training system for medical,
pharmaceutical, social and educational personnel on the
topic of pediatric palliative care;

- Create conditions for the development of primary
palliative care, general palliative care and specialized
palliative care for children;

- Ensure 100% coverage of training for health
professionals working with children from 0 to 18 years of
age to ensure children’s right to access palliative care;

- Ensure continuity of pediatric palliative care;

- Increase public and non-governmental activity in
the implementation of the program, development of charity
and volunteerism;

- Establish local protocols and other medical
documentation for the provision of pediatric palliative
care and monitor their use;

- Establish justification for the level of reimbursement
for palliative care medications and medical devices;

- Establish monitoring of the physical and economic
availability of medicines and medical devices for palliative
care patients;

- Create pathways for palliative children both
between institutions, services (regardless of the form of
subordination), and within each medical institution;
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- Create programs and services for the treatment of
acute, procedural and chronic pain in children;

- Create a respiratory center and provide 100% of
children with the necessary equipment for respiratory
support;

- Create a playroom in children’s hospitals in the
Kharkiv region;

- Develop a list of equipment for the appropriate level
of palliative care (hospital, mobile team, outpatient, etc.);

- Conduct an epidemiological study to determine the
need for pediatric palliative care, and calculate the services
and resources needed;

- Provide educational opportunities for children with
terminal illnesses;

- Create burial programs for children with terminal
illnesses;

- Create support systems for a family that has lost
a child;

- Establish cooperation and involvement of social
services, educational institutions, public and religious
organizations to provide social, spiritual and psychological
support to children and their family members;

- Organize and implement a program of respite
services;

- Conduct targeted information campaigns on
palliative care and access to analgesia;

- Organizing conferences and round tables with the
support of public authorities and organizations and with
the participation of the general public;

i

-

- Develop a step-by-step plan for the implementation
of pediatric palliative care in the health care and social
services system of the region based on the principles of
coordination, continuity, accessibility and sustainability;

- Establish an interdisciplinary monitoring group
with representatives from health care, education, social
services, lawyers, economists and clergy to monitor the
development and implementation of pediatric palliative
care in the Kharkiv region;

- Creation of a monitoring group responsible for the
financing and expenditure of funds for the implementation
of the program.

How should the program change in light of the military
conflict and humanitarian crisis? What has been lacking
in pediatric palliative care since the early days of military
violence?

- Telemedicine and other communication points;

- Knowledge;

- Coordination;

- community information;

- “not prepared for a crisis”;

- Lack of adequate social support;

- Large number of refugees among staff;

- Lack of psychological support;

- Lack of bereavement support and end of life
services.

Pediatric Palliative care during armed conflicts should
be based on these additions to the basic principles of
palliative care (Figure 1).
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Fig. 1. The basic principles of Pediatric Palliative care during armed conflicts and humanitarian cri-
ses additionally to traditional holistic approach

2. Internationalization of education through partnerships
with ICPCN, PallCHASE, WHPCA, EPEC-P, etc.

What aspects of palliative care do the authors believe
should be considered in the state in general?

1. Development of universities and research centers:
pre- and in-service training, evaluation and research.

8

3. Group of National Education Council with plan of
development of pediatric palliative care.
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4. Creation of educational programs in pediatric
palliative care.

5. Advocate for specialization in pediatric palliative care.

6. To participate in international multicenter research
in pediatric palliative care.

7. Translation of pediatric palliative care textbooks.

8. Creation of a national educational website in
pediatric palliative care.

9. Support of new design (international) of national/

11.Revise elements of training programs; adapt and
translate program materials, tools, manuals and training
modules.

12.Improve and expand training programs until national
coverage is achieved.

13.Review programs and action plan every 3-5 years.
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regional programs of pediatric palliative care needs.
10.Creation of formal educational support for pediatric
palliative care and for scholarship programs, training.
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ACIEKTH PO3BUTKY IIPOI'PAMU HAJIATUBHOI JOIMMOMOI'H JITSIM XAPKIBCbKOi OBJACTI
Y BUKJIMKAX BIACBKOBOI'O KOH®JIKTY

0. Piza', /[c. Mapcmon?’, M. Xaycmos', B.Mscoedos', A.Ilenvkos’, P.Mapaosn’

XapkiBcbKuii HaLioHAALHUI MeTuuHMIT YHiBepcuTeT (XapkiB, Ykpaina)'
Jutsiumii xocnic «COHSAIIIHMK», YeH BUKOHABYOro komitery PallChase, mouecHuii kKoHCy1bTaHT XapKiBCbKOIro
HalioHaabHOro MeauuHoro yHisepcurery (IliBreHHo-Adpukancbka Pecny6uika, IloTnanais)’
IpuBarHa am0yaaTopHa nexiarpuyHa Jgikapus «[lexiatp+» (M. Xapkis, Ykpaina)’
Oo6snacHuii KJIIHIYHUI HeHTP MeTnYHOI peadijiTanii Ta najgiaruBHoi fonomoru aitsim «innokpar» (M. Xapkis, Ykpaina)*

Pesrome

VY koHTeKkcTi 30poifHOro KOH(IIKTY MmajiaTHBHA JOIOMOra, JTiKyBaHHS OOJIO Ta JAOTIAA 32 BMUPAIOUUMU Ta 3aTHOINMHU
NoTpeOyIOTh i IBUIIEHOI Ta TepMiHOBOI yBaru. HumiBaa rymanitapHa kpusa B YKpaiHi HOCHITIOE XKUTTEBY BaXKJIUBICTD [IUX TUTAHb.
V¥ 2021 pomi B XapkiBchKiit 001acTi CTBOPEHO IPOSKTHY poO0OUy IpyIly 3 HiAroToBKH [IporpaMu BpoBaKeHHS NaliaTHBHOI
JIOIIOMOTH AiTIM XapKiBcbKoi 061acTi. OCHOBHUMU IMIPUYHHAMHI HEZOCKOHAJIOTO PO3BUTKY IEAIaTPUYHOI NaliaTUBHOI JOITOMOTH
B XapKiBchKii 001acTi Oy Taki MOMEHTH, SIK BIZICy THICTh CHCTEMHOT'0 OaueHHsI OpraHizanii neiaTpuaHoi Na1iaTHBHOI JOIIOMOTH;
rocTpuil nedinuT KBaniikoBaHOr0 MEIMYHOIO NEPCOHAIY, BIICYTHICTh OCBITHIX IIPOrpaM i MOXKJIMBOCTI BUBYECHHS IEPETOBOTO
JOCBiY B Liif Tairy3i; BiACYTHICTh B3a€MO3B’SI3KY MIXK IEPBHHHOIO T4 BTOPUHHOIO (TPETHHHOIO) JaHKAMH HaJJaHHS MEIMYHOI
JIOTIOMOT Y1 T2 KOOPMHAIIT; BIACY THICT TUTSYNX (OPM ITPENapaTiB st 3HEOOIEHHS Ta O0S3Hb MPU3HAUYCHHS OO THIX aHAJIBI € THKIB,;
HEJI0CKOHAJIa CHcTeMa iHGOPMYBaHHS MEJUYHUX IIPAIliBHUKIB PO IIpaBa AiTeH SK Mali€eHTiB; KpUTUYHO MaJa KIJIBKICTh allTekK, SKi
OTpPHUMAJIN JIILEH3110 Ha 00IT MiIKOHTPOJIBHUX JIKapChKUX 3aC001B; BIICYTHICTh MIXKAMCIUILIIHAPHOI CITiBIIpani y chepi HalaHHs
TIe/iaTPUYHO]I MATiaTHBHOI TOIIOMOT' | (OCBiTa, COLiaIbHI CIIyKOH, JyXOBEHCTBO, IOPHCTH, EKOHOMICTH); BIICY THICTh CIIJIBHUX ITPOTpaM
MIX BiJJIiJITaMH OXOPOHH 37I0POB’sl, COLiaIbHOI chepu Ta OcBITH y cdepi mepiaTpHIHOI aTiaTHBHOI JOIIOMOT'H; BiACY THICTB A€PKABHOT
MOJITHKY y cepi meriaTpuvHoi MariaTHUBHOI JOMOMOTH; BiJICYyTHICTE CHCTEMH (DiHAHCYBaHHS 3aXO/iB Ie{iaTPUYHOI MaTiaTHBHOI
JIOIIOMOTHY Ta MOHITOpUHTY i1 eexTuBHOCTI. [lepern BiliHOIO MpHOIN3HA KIITBKICTH AiTEH, SIKi TOTpeOyBay MaIiaTHBHOI JOIIOMOTH,
y XapkiBcbKiit 06macti cranoBmiia mpudimuzao 9 000-10 000, rurtoc mpubausao 21 000-25000 unenis cimeit. Ctanom Ha 1 ciunst 2022
POKY ITiJ] HarJISIIOM 3aKJIaJiB OXOPOHU 3/10pOB’s o0usacTi nepedysaio 426 tuc. gited. Y micti Xapkosi mpoxusaino 216,9 tuc. nitei,
y cinbChKiit MiciieBocti —209,7 Tuc. giTelt. Y noBoeHHMH nepion y XapkiBceKii obsacti Oyno 9372 nurnnu-inBaniga. CTpykTypa
MIPUYUH iHBAJiAHOCTI OyJIa TaKoIo: BPOIKEHI Bau pO3BUTKY —25,5% (2389 niTeil); 3aXBoploBaHHS €HIOKPUHHOI crucTeMu — 16,4%,
(1537 nireit); 3axBOproBaHHS HEpBOBOi cucteMu — 16,0%, (1497 nireit); po3naau ncuxiku Ta noepinku 13,8% (1295 nireit); xBopodu
Byxa—9,2% (862 nutunM). baueHHs aBTOPIB: PO3MOYATH PO3POOKY MOTITHKHU Ta CTBOPEHHS €()eKTUBHOI CHCTEMU NeqiaTpUIHOT
NaJTiaTUBHOI TOMOMOTH BiJIIIOBIIHO 70 TTOTPed Ta MI>KHAPOAHHUX CTAHIAPTIB; CTBOPCHHS e()eKTUBHOI CUCTEMHU HAaBYAHHS MEIHKO-
coliaJbHUX NPAI[iBHUKIB IIPOTOKOJIAM i CTaHJapTaM Me/iaTpUIHOI MaTiaTHBHOI JOIIOMOT H; PO3BHTOK CKOOPAWHOBAHOT Ie/{iaT pHIHOT
NaJTiaTUBHOI IOTTIOMOT'H 32 MiCIIeM POKUBAHH/TepeOyBaHHs TUTHHN; MOOIIBHI Opuraiu; TiKapHsHI JIXKKa Ta JIIKapHIHI Opuraiy,
mupoke iHGOPMYBAaHHS HACSJICHHS Ta 3aJIy4eHHs I'POMAJCHKUX OpTaHi3amiil 1o HaJaHHs NeJiaTpPUYHOI aliaTHBHOI JOIIOMOTH;
3aJIydeHHs OI0PKeTHHUX Ta M03a0I0/PKeTHUX KOIITIB JUIsl (piHAHCYBAHHS IeiaTPUYHOI MaJiaTUBHOI JOIOMOTH. ABTOPH TaKOX
MIPUITYCKAIOTh, IO 1HIII Ba)KJIMBI KPOKU MAIOTh OyTH 3xiHicHEHI 10 perioHanbHOI [Iporpamu negiaTpuaHOi MaliaTHBHOI JOIIOMOTH
Ta IHTErPOBaHi 3 MDXXHAPOJAHUMH PEKOMEHIAIIIMU Ta OPTraHi3alisIMH.

KurouoBi ci10Ba: naniarusua gonomora; iitu; rymMaHitapHa Kpusa; nporpama; 36poiHuil KoH(uIikT.
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UDC: 618.2/.6:616-053.31:001.89:378.6:61(477.85) SCIENTIFIC TRENDS IN PERINATAL
DOI: 10.24061/2413-4260.X111.3.49.2023.2 MEDICINE AND NEONATOLOGY

AT BUKOVINIAN STATE MEDICAL
UNIVERSITY: ADVANCES

AND PROSPECTS

Yu. Hodovanets, A. Babintseva

Bukovinian State Medical University (Chernivtsi, Ukraine)

Summary

Bukovinian State Medical University (BSMU) of the Ministry of Health of Ukraine (Chernivtsi, Ukraine), according to the
ranking criteria of the SciVerse Scopus database in 2023, is among the 10 best higher state educational institutions in Ukraine.
In 2023, BSMU was ranked 2nd according to the Webometrics system. BSMU supports the implementation of the main provisions
of Open Science in Ukraine, which is a priority for European research policy. BSMU started filling information data on the areas
of open science in the National Electronic Research and Information System of Ukraine “URIS”, which is commissioned by the
Ministry of Education and Science of Ukraine and the Ministry of Digital Transformation of Ukraine in accordance with the main
provisions of the unified national program “On the Implementation of the National Action Plan for Open Science in Ukraine”.

Unfortunately, unfavorable demographic trends have recently persisted in Ukraine with a projected decline in the birth rate, an
increase in mortality and forced migration as a result of military operations. aggression and genocide of the Ukrainian people. One
of the key research areas is maternity and childhood, which has been the basis of scientific research at the Department of Paediatrics,
Neonatology and Perinatal Medicine for many years. The aim of this research area is to improve the efficiency of medical care for
newborns, including full-term and premature infants born with various forms of perinatal pathology and intrauterine developmental
disorders, by improving algorithms for predicting, diagnosing and treating organ system disorders under conditions of birth stress.

Key words: Perinatal Medicine; Neonatology; Newborns; Perinatal Pathology.

Bukovinian State Medical University (BSMU) of
the Ministry of Health of Ukraine (Chernivtsi, Ukraine),
according to the ranking criteria of the SciVerse Scopus
database in 2023, is among the 10 best higher state medical
educational institutions in Ukraine. In 2023, BSMU was
ranked 2™ according to the Webometrics system. In the
ranking of institutions with the highest inventive output
based on the results of utility model patents, the university
took a creditable 3™ place.

The scientific area is led by the BSMU Scientific
Department under the supervision of the Vice-Rector
for Scientific Work. The BSMU Coordination Council
for the representation of scientific achievements in the
international scientific and information space is active.
Currently, 35 research topics are being carried out at
BSMU. Since January 2023, 2 research projects have been
carried out at the expense of the State Budget of Ukraine.
At present, 6 dissertations for the degree of Doctor of
Science and 76 for the degree of Doctor of Philosophy
are being completed. The bases for research work are the
specialized departments and medical and preventive care
institutions that are the clinical bases of the university.

In order to comprehensively promote research work,
inventive and creative activities of scientists, ensure
a systematic approach to the training of high-quality
scientific and pedagogical staff, preserve and develop
intellectual potential, the University has formed scientific
schools whose findings address many medical problems,
including diagnosis, treatment and prevention of diseases
of the cardiovascular system, malignant tumours,
tuberculosis, endocrine and immune systems, digestive and
respiratory organs in children and adults. The University
focuses on the exchange of scientific information and
testing of scientific research.

For the successful implementation of scientific research,
BSMU has an Educational and Research Laboratory,
a Clinical Research Centre, 4 cross-departmental
laboratories (biochemical, microbiological, morphological,
immunological), as well as 17 departmental laboratories.
The Clinical Trials Centre provides scientific and
organizational support, accounting and management of
the financial component, consulting support for inspections
of sites by regulatory authorities, preliminary analysis
of requests for trials and search for new research, and
monitoring of the legal framework.

Every year, the university holds scientific forums
registered in the State Register of Scientific Events of
Ukraine, in which BSMU acts as an event organizer.
Scientific meetings are covered using the Web Class
video conferencing service of the URAN scientific and
educational telecommunication network.

The University publishes 7 professional scientific and
practical periodicals: “Bukovinian Medical Bulletin”,
“Clinical and Experimental Pathology”, “Neonatology,
Surgery and Perinatal Medicine”, “International
Endocrinological Journal”, “Forensic Medicine”, “Clinical
Anatomy and Operative Surgery”, “Topical Issues of Social
Sciences and History of Medicine” (Ukrainian-Romanian).
The journals are included in national and international
databases of scientific information, catalogues and search
systems. Scientific and practical journals “Neonatology,
Surgery and Perinatal Medicine” and “International
Endocrinological Journal” are included in the Scopus
international database. Journal sites are presented on the
OJS (Open Journal System) platform.

The number of scientific papers issued by BSMU staff
remains stable and high. The quality and relevance of the
research publications is confirmed by the large number of
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articles published in leading scientific journals in Ukraine
and abroad. The BSMU repository has more than 18720
electronic records, where not only university staff but
also researchers from other higher education institutions
in Ukraine and abroad can get acquainted with scientific
works. On 1 October 2022, BSMU became one of the
first 17 members of the ORCID Ukraine Consortium. All
university employees are registered and have an individual
ORCID researcher profile, and profiles are updated and
corrected on an ongoing basis. A significant number of
BSMU scientists have their own individual profiles in the
international databases Scopus and Web of Science. Since
2023, general profiles of the university in Scopus and Web
of Science have also been available.

The staff of BSMU supports the implementation of
the main provisions of Open Science in Ukraine, which is
a priority for European research policy. Open Science is
arelevant, fundamentally new approach to the organization
and implementation of the scientific process in different
countries of the world. We believe that this philosophy of
scientific research, based on high standards of transparency,
cooperation and communication based on joint work, will
provide additional opportunities for the dissemination
and exchange of scientific information through the use of
modern digital gadgets and technologies. In addition, open
science involves providing open access to research results,
explaining and promoting scientific knowledge to the
public, etc. In general, the implementation of open science
principles is expected to ensure greater transparency
and integrity of scientific research, and in the long run,
improve the quality of science and education in general. In
2023, the university started filling information data on the
areas of open science in the National Electronic Research
and Information System of Ukraine “URIS” (Ukrainian
Research Information System), which is commissioned
by the Ministry of Education and Science of Ukraine
and the Ministry of Digital Transformation of Ukraine in
accordance with the main provisions of the unified national
program “On the Implementation of the National Action
Plan for Open Science in Ukraine”. The Regulations on
the National Electronic Scientific and Information System
“URIS” (Ukrainian Research Information System), and the
List of Priority Information Resources of the System were
approved by the Resolution of the Cabinet of Ministers of
Ukraine on 27 September 2022.

One of the key research areas is maternity and
childhood, which has been the basis of scientific research at
the Department of Paediatrics, Neonatology and Perinatal
Medicine of BSMU for many years. The aim of this
research area is to improve the quality and efficiency
of medical care for newborns, including full-term and
premature infants born with various forms of perinatal
pathology and intrauterine developmental disorders, by
improving algorithms for predicting, diagnosing and
treating organ system disorders under conditions of birth
stress. These categories of newborns need intensive care
for an effective start in life and long-term costly treatment
involving a multidisciplinary team of specialists. In the
future, they are at high risk of developing functional
and chronic pathology, psycho-physical developmental
disorders and disability, which significantly reduces the
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quality of their future life and causes disruptions in the
overall social adaptation of families.

The most vulnerable category is considered to be
children born before the physiological gestation period
(before reaching the full 37 weeks and/or weighing less than
2500 grams). In EU countries in 2018, one in 15 children
among all newborns (6.6%) had a birth weight of less than
2500 grams. Between 2010 and 2018, some countries, such
as Austria and the Czech Republic, recorded a significant
decrease in the proportion of low birth weight babies,
while this proportion remained unchanged in most other
countries [1]. Respiratory pathology (respiratory distress
syndrome, bronchopulmonary dysplasia, congenital
pneumonia, persistent pulmonary hypertension, congenital
malformations, etc.) takes the leading place in the structure
of morbidity and mortality of preterm infants.

The scientific direction of the basic provisions of
perinatal care, nursing and treatment of children from birth
is extremely important for Ukraine, as recently unfavorable
demographic indicators have persisted with a projected
decline in fertility, an increase in mortality and forced
migration as a result of military aggression and genocide of
the Ukrainian people. Even in the pre-war period, in 2019,
the country’s perinatal mortality rate was 9.3 per 100,000,
which was significantly higher than the average for Europe
(7.38 per 100,000) and the EU (6.57 per 100,000). In 2018,
the infant mortality rate (children under 1 year of age)
was 7.18%o, which was also significantly higher than the
4.0%o target set by the UN Millennium Development Goals
Program. The preterm birth rate in Ukraine in recent years
has been around 5.8%, but only 80% of children weighing
less than 1500 g and 40% of children weighing less than
1000 g survive to the end of 1 year, which is significantly
lower than the corresponding figures for the vast majority
of European countries.

The early diagnosis and treatment of critical conditions
are of great importance for their short-term outcome and
lifetime prognosis. To assess the severity of the disease in
newborns, various scoring systems have been developed,
such as the Score for Neonatal Acute Physiology II (SNAP
1) and its perinatal extension (SNAP-Perinatal Extension,
SNAPPE, SNAPPE-II), as well as the Clinical Risk Index
for Babies II (CRIB II) [2]. The presented scales are aimed
at early detection of sick newborns with an increased risk
of morbidity and mortality and can contribute to improved
patient care. Previous studies have shown that the modified
NEOMOD (Neonatal Multiple Organ Dysfunction Scoring
System) is a safe and accurate tool for determining the level
of mortality and dysfunction of many organ systems, which
affects the mortality of preterm infants [3].

Multiple organ dysfunction (MOD) is characterized by
a progressive impairment of the physiological functions
of two or more organ systems and is the main cause of
morbidity and mortality in intensive care unit patients
[3]. Gupta S. and Donn S. W. (2020) point out that ICU
physicians must understand the pathophysiology of
a patient’s haemodynamic problems in order to objectively
select therapy according to the cause, rather than being
guided by traditional treatment approaches using volume,
inotropes, and vasopressors. This requires an understanding
of the physiological concepts of haemodynamics and the
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pharmacodynamic properties of the pharmaceuticals used
for treatment [4].

In establishing the prognosis of the severity of perinatal
pathology and its consequences in a child in the later
years of life, an important role is played by the analysis of
the implementation of risk factors during pregnancy and
childbirth in the mother. The peculiarities of the formation
of short-term and long-term adaptation of the child’s body
after birth are of great importance.

Hypoxia is a universal factor in damaging the body
of the fetus and newborn, in the presence of maternal
problems during the gestation period and childbirth. Under
conditions of hypoxia, children have a high probability
of developing disabilities in the subsequent life years. In
particular, according to the literature, in 5-10% of cases,
there is a persistent motor deficit, in 20-50% — sensory or
cognitive impairment that persists until adolescence [5].

Hypoxic-ischemic encephalopathy (HIE)/neonatal
encephalopathy (NE) is a consequence of hypoxic exposure
to the body of newborns, which accounts for a significant
proportion of the pathology of this age group of children,
in particular, in developed countries the incidence of NE is
approximately 1.5 cases per 1000 live births. In low- and
middle-income countries, the rates are much higher and
reach 10-20 per 1000 live births [6]. Despite the advances in
perinatal medicine in recent years, NE remains a significant
cause of mortality, neurological disorders during the acute
period, and the formation of psycho-neurological disorders
and childhood disability in the future [7].

The brain of a newborn has a genetically determined set
of reactions to hypoxia. It is not only an increase in cerebral
blood flow, its redistribution between brain structures, but
also typical changes in intracellular metabolism, in particular
mitochondrial dysfunction, resulting in energy metabolism
disorders, insufficiency of the body’s antioxidant defense
system, glutaminergic excitotoxicity and the development of
apoptosis [6]. Therefore, the clinical and molecular aspects
of the formation of NE [1, 8] are extensively discussed
in the modern scientific literature to form the concept of
pharmacological correction in the acute period of diseases
and complex treatment in the period of recovery.

Our findings confirm the results of the latest years
published in scientific sources. Mitochondria are a key part of
the body’s cellular energy system. Progressive mitochondrial
dysfunction can lead to cellular energy deficiency, disruption
of many important metabolic processes, cellular damage
and cell death in hypoxic conditions. The analysis of energy
metabolism in newborns with hypoxic damage showed
a significantly reduced level of glycerol-3-phosphate
dehydrogenase (GPDH) in umbilical cord blood against
the background of increased lactate levels; succinate
dehydrogenase (SDH) and NADH dehydrogenase (NADH),
a significant decrease in the aerobic respiration rate (AR)
and electron transport chain ratio (ETR) compared to the
control group. Significantly reduced, compared to full-term
infants, were the indicators in preterm infants. The obtained
data confirm the concept of the presence of mitochondrial
respiration disorders in newborns, which requires much
attention to the need for multicenter studies to determine
the possibilities of therapeutic correction of mitochondrial
dysfunction in the treatment of hypoxic damage in newborns

in the acute period of disease and prevention of severe
neurological and somatic dysfunction with the development
of functional and chronic pathology.

Disturbances in energy metabolism in mitochondria
trigger the activation of free radical oxidation (FRO).
The phenomenon of ischaemia-reperfusion occurring in
perinatal asphyxia causes an increase in the production
of reactive oxygen species (ROS), activation of lipid
peroxidation (LPO), oxidative modification of proteins
(OMP), and stimulation of apoptosis or necrosis
mechanisms, in particular of nerve cells [9]. An increase
in ROS levels is detected in newborns almost immediately
after asphyxia (up to 30 minutes) and can last for several
days. Poorly developed innate mechanisms of antioxidant
defense (AOD) make the central nervous system (CNS)
of the newborn highly vulnerable to the adverse effects of
oxidative stress [10]. Neuroinflammation and oxidative
damage have a harmful interaction. ROS trigger microglial
activation and the release of proinflammatory cytokines,
followed by FRO activation. The control of early
mechanisms of brain damage, considering possible areas
of neuroprotective therapy, is also discussed in the current
scientific literature [11, 12].

According to our findings, in newborns with clinical
signs of impaired adaptation under perinatal pathology,
compared with healthy children, there was a significant
increase in the activity of free radical oxidation (FRO),
in particular, the levels of malondialdehyde (MDA) and
oxidative modification of proteins (OMP) with a decrease
in ceruloplasmin (CP) and catalase (CAT), which confirms
the insufficiency of the production of these enzymes of the
body’s antioxidant defense system under conditions of
birth oxidative stress (OS). Also, the level of HS-groups of
blood plasma was significantly reduced, and the levels of
glucose-6-phosphate dehydrogenase (GI6PD), glutathione
S-transferase (GST), glutathione peroxidase (GP) of
erythrocytes, as well as gamma-glutamyltransferase (GGT)
and glutathione reductase (GR) of blood plasma were
increased. These parameters were significantly more
pronounced in the examination of preterm infants.

According to the literature, at the beginning of brain
damage, due to a lack of oxygen supply to cells and
tissues, there is a decrease in ATP production, exitotoxicity,
massive Ca?" influx into cells and lactacidosis — primary
energy deficiency, as well as hypovolaemia and circulatory
disorders occur [13, 14]. Subsequently, the level of high-
energy phosphate is rapidly restored (latent phase), and 6-48
hours after hypoxia/ischemia, the secondary phase occurs,
in which various pathophysiological mechanisms (oxidative
and nitrosative stress, inflammation, etc.) result in cell
death by apoptosis or necrosis. Gradually, the tertiary phase
occurs, characterised by further deepening of brain damage
in the months and years after the hypoxic injury [15].

The care of critically ill neonates can be improved and
more targeted with new diagnostic criteria for multiorgan
dysfunction within a critical time window. For example,
modern echocardiographic assessment of cardiac function
includes 2D, spectral Doppler, M-mode, tissue Doppler, and
more recently, speckle tracking for strain analysis. These
techniques can be used to assess systolic and diastolic
cardiac function, left and right ventricular output, left
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ventricular contractility, ejection fraction, and segmental
myocardial motility. It also helps to assess proper heart
pressure and function, as well as evidence of pulmonary
hypertension, which is commonly associated with RDS,
hypoxemia, and poor cardiac function in infants [4].
A previous study by Bokiniec R. et al. (2016) demonstrated
that the Myocardial Performance Index (MPI) is important
for both full-term and preterm infants [16].
Dopplerography is a valuable tool for monitoring
changes in blood flow velocities, assessing changes in
cerebrovascular resistance, and determining the lower
limits of cerebral blood flow autoregulation [17].
Splanchnic and renal perfusion in newborns is
associated with other haemodynamic mechanisms, as
well as the functioning of the cardiovascular, central
nervous and endocrine systems, in particular. The use of
pulsed-wave Doppler of the mesenteric and renal arteries
in neonatology is associated with a number of technical
difficulties: small size of organs, low blood flow intensity,
inability to fix the child in one position and assess blood
flow over several cardiac cycles, etc. However, the study
of hemodynamic features of splanchnic and renal blood
flow in NICU patients allows timely diagnosis of intestinal
and renal dysfunction, correction of pharmacotherapy
and prevention of severe irreversible intestinal and renal
damage, such as necrotising enterocolitis (NEC) and acute
kidney injury (AKI) [4]. GuangY. et al. (2019) studied
the correlation between superior mesenteric artery blood
flow in the first 12 hours of life and the risk of NEC in
preterm infants. In particular, the authors demonstrated the
promising value of Doppler ultrasound for the prediction
of NEC and pointed out the need for further research [18].
Lung sonography (lung ultrasound) is a modern
instrumental method for diagnosing lung pathology.
Systematic reviews, meta-analyses and clinical trial results
show a high level of evidence for the sensitivity and
specificity of this diagnostic method in neonatal practice
[19]. Ultrasonography of the lungs in newborns has
a number of significant advantages, namely: 1) performed
at the patient’s bedside; 2) no need for conventional
anaesthesia; 3) no need for a sharp change in body position;
4) no risk of hypothermia in the child (provided the gel
is preheated); 5) no ionizing radiation; 6) the ability to
perform real-time scanning to determine not only structural
changes but also to assess dynamic parameters [20]. Lung
ultrasound has recently been added to the list of point-of-
care ultrasound for use in paediatric and neonatal intensive
care; evidence-based recommendations have recently been
published [21]. Ultrasound examination of the lungs in
newborns with respiratory failure is performed according
to a protocol that is uniform for all participating medical
institutions and is based on the recommendations of De
Martino L, Yousef N, Ben-Ammar R et. al. (2018) [22, 23].
Echocardiography is one of the most important methods
of newborn examination. A 12 MHz sectoral transducer is
used for morphological and functional assessment of the
heart in accordance with the 2010 recommendations of
the American Society of Echocardiography (ASE) [23]
As a non-invasive way to measure the overall systolic and
diastolic myocardial function, the myocardial performance
index (MPI) of the left and right ventricles (LVMPI,
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RVMPI) is measured, introduced in the mid-90s by
Tei et al. [24] MPI is calculated by the formula (ICT +
IRT)/ET (ICT is isovolumetric contraction time, IRT is
isovolumetric relaxation time, ET is ejection time) and is
casily calculated as (a-b)b according to the Hernandez-
Andrade et al. modification [25]. Doppler echo (clicks) of
the opening and closing of the aortic valve (AV) and mitral
valve (MV) are used as reference points to estimate the
time of the ejection period. For neonatal transcranial, renal
and abdominal ultrasound, a 5 MHz convection transducer
is used. Color Doppler and pulsed-wave Doppler are
performed to examine the blood flow curve of the anterior
and middle cerebral arteries (MCA), superior mesenteric
artery (SMA), right renal arteries (RRA), and left renal
arteries (LRA). The following parameters are determined:
FVI (flow-vascularization index), PI (pulsatility index), RI
(restriction index), PV (peak velocity) (cm/s), EDV (end-
diastolic velocity) (cm/s), Vmn (mean velocity) (cm/s),
SV/SD (systolic velocity/diastolic velocity).

Chest radiography (CR) is the “gold standard” for
detecting RDS in newborns, but it involves exposure to
ionizing radiation. Newborns, due to their small size and
close proximity to radiosensitive tissues and organs, are at
greater risk of latent side effects of radiography compared
to other age groups. Due to the fact that newborns undergo
numerous radiographic examinations during their stay in
the neonatal intensive care unit (NICU), efforts have been
made to develop an alternative diagnostic test [26].

According to the analysis of antenatal and perinatal risk
factors, clinical signs of diseases, results of biochemical
and ultrasonographic methods of research, it is expected to
develop criteria for multiorgan dysfunction in newborns,
considering a set of laboratory parameters and organ
haemodynamics disorders (cerebral, cardiac, abdominal,
renal), which will improve the directions of medical care
during intensive care for perinatal pathology resulting from
hypoxic organ damage.

To create a comprehensive mathematical model for
the prognosis of multiple organ dysfunction (MOD), it
is reasonable to conduct a linear discriminant analysis of
the main perinatal risk factors and indexed clinical and
paraclinical markers. A multi-factor analysis of statistically
significant clinical, biochemical and ultrasonographic
criteria will be used to develop a complex mathematical
model for the diagnosis of MOD. It is planned to create
a graphical scheme for the prognosis, diagnosis and
treatment of critically ill newborns, depending on the type
of haemodynamic disorders (normo-, hypo-, hyperkinetic).

The results of the research effort will allow for further
adjustments to clinical guidelines and protocols for newborn
care. The research area requires an integrated approach to
conducting multicenter studies, their reproducibility and
effectiveness of practical output, with due regard for the
evaluation of the following:

e The ability to timely prevent the development of
multiple organ dysfunction in critically ill newborns,
considering perinatal risk factors, clinical signs and the
results of laboratory and instrumental examinations.

e Probabilities of accelerating the diagnosis of
multiple organ dysfunction with the determination of the
type of central haemodynamic disorders.
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e Evaluation of the effectiveness of correction of
treatment measures in the severe condition of newborns
(parameters of non-invasive and invasive lung ventilation,
prescription and dosage of inotropic drugs, volemic load,
metabolic therapy, etc.)

Implementation of the research results into everyday
neonatal practice will help reduce the incidence of MOD,
acute kidney injury (AKI), nonspecific enterocolitis (NEC);
the duration of artificial lung ventilation (ALV) and total
parenteral nutrition (TPN); the frequency of inotropic
therapy and mortality of preterm infants with respiratory
distress syndrome (RDS) in the first month of life, and to
reduce the length of stay in the neonatal intensive care
unit (NICU).
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HAYKOBI HATIPSIMKY MEPUHATAJBHOI MEJIUIIMHHA TA HEOHATOJOTTI
HA BA3I BYKOBUHCBKOI'O JEP2)KABHOI'O MEJUYHOI'O YHIBEPCUTETY: JOCSAI'HEHHS TA
NEPCIIEKTUBH

10. /I. TonoBanens, A. I. badinuena

BykoBHHCBHKHIi Nep:kaBHMII MeIUYHUIT YHiBepcuTeT
(M. YepHiBui, Ykpaina)

Pesrome.

ByxoBuHCBHKHIT nepxkaBauil Menuanuii yHiBepeuteT (BAMY) MO3 Vkpainu (M. UepHiBui, YkpaiHa) 3a KpUTEpissMU PEHTHHTY 0a3u
nmaaux SciVerse Scopus y 2023 poui Bxoauts A0 10 HalKpayx BULIUX JICPKABHUX HABYabHUX 3aknaniB Ykpainu. Y 2023 poui bJIMY
mociB 2 micue 3a cuctemoro Webometrics. BIMY miarpuMye BIpOBaPKEHHS OCHOBHHX ITOJIOKEHD BIIKPUTOI HAyKH B YKpaiHi, sKa €
MIPIOPUTETOM €BPOTICHCHKOT HOCTITHUIBKOT momiTHKU. BJIMY po3mnouas HamoBHEHHsI iHPOpPMAIIMHUX TAaHUX 32 HATIPSIMAMH BiTKPUTOT
Haykd B HamioHasnbHIN eJIeKTpOHHIN HaykoBO-iHpopManiiiHii cucremi Ykpainu «URISy, sika cTBoproeThest Ha 3amoBinerHass MOH
VYkpaiau Ta MiHicTepcTBa mudpoBoi Tpanchopmanii YkpaiHu 3TiJHO 3 OCHOBHUMH MOJIOKCHHSIMHU €IMHOI HALlIOHATBHOT IPOTpaMu
«IIpo peamizaniro HarioHansHOTO TUIaHY Jiii MO0 BIAKPUTOT HAYKU B YKpaiHi».

Ha >kanb, octanHIM 9acoM B YKpaiHi 30epiraroThCsi HECIPUATINBI IeMorpadivyHi TeHACHIIIT 3 TIPOrHO30BAHUM 3HIKCHHSM HApOIIKY-
BaHOCTI, 3pOCTaHHSIM CMEPTHOCTI Ta BUMYIICHOT Mirpaliii BHACIIIOK BIICBKOBHX JIili, arpecii Ta FeHOIHIY yKpaiHChbKoro Hapomy. OmHIM
13 KITFOYOBHX HAYKOBUX HAIPSAMIB € MATEPHHCTBO Ta JUTHHCTBO, SIKE IPOTATOM 0araTboX pOKiB € 0CHOBOIO HayKOBHX JOCHIIKEHb KadeapH
TnefiaTpii, HEOHATOJIOTI] Ta IIePUHATATBEHOT METUIMHN. METOI0 JaHOTO HAYKOBOTO HATIPSIMY € ITiBUIIEHHS e()eKTUBHOCTI HaJaHHS Me-
JUYIHOI JOTIOMOTH HOBOHAPO/DKEHUM, Y TOMY YHCIII TOHOIICHUM Ta HEPEAYacHO aHPOIKEHIM JITSIM, HAPOIPKEHHM 3 PI3HUMH (hopMaMu
TIePUHATANBHOT TTaTOJIOTIi Ta MOPYIIEHHSIMH BHYTPIIIHEOYTPOOHOTO PO3BUTKY IILISIXOM YAOCKOHAJICHHS aJTOPUTMIB IPOTHO3YBAHHS,
JIarHOCTHKH Ta JIIKYBaHHS yPa)KEHHS CUCTEM OPTaHiB 32 YMOB MOJIOTOBOTO CTPECY.

Kuarouosi ciioBa: nepuHaTalbHA MEIUIINHA, HEOHATOJIOT'LS; HOBOHapOJDKeHi; IepruHaTajbHa aTOJIOTIS.
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3HAHHS TA BMIHHA MEJMYHUX CECTEP
o0 OPOAHHNX 3AXBOPIOBAHD

O. P. boapuyk’, I. M. Aumontok?

TepHONIIbCHKUI HAIIOHATEHIN MEINYHHIN YHIBEPCUTET
imeni I. 5. Top6aueBcrkoro’,

KHIT «TepHoninbecbka o0acHa AUTSYa KIHIYHA
nikapas» TOP? (M. Tepromine, Yipaina)

Pe3rome

Bcemyn. Ponb meduunoi cecmpu y HAOGHHI AK KOMIIEKCHOL, MAx i iHOugioyaibHoi 0onomoau nayieHmam 3 opQarHHumu
3aX60PIOGAHHAMU € 0OHIEI 3 KAlo4ogux. [lpayioouu y micnomy KOWMAaKmi 3 JiKapamMu ma nayicHmamu, MeouyHi cecmpu
BUKOHYIOMb 8ANCIUBY (DYHKYIIO iH(opMayitinoi niompumku O nayieHmis ma ix cimet, CHpUuayu KoopouHayii, KOHMpPo ma
3a6e3neuentio besnepepero2o 002110y. Bionogiono, meouuni cecmpu noSUHHI 80100IMU NEGHUM CREKMPOM 3HAHb | 6MiHb U000
HatlOinbw NOWUpeHUX Op@HAHHUX 3XE0PIOBAHD.

Memoto 0ocniorcenna 6y10 GUIHAUUMU 3HAHHA MA 6MIHHA MEOUUHUX cecmep w000 NeGHUX OPPAHHUX 3AX8OPIOBAHD.

Mamepianu ma memoou oociioncennsn. I[Iposedeno anonivHe ma 000poGiNbHE ONUNMYBAHHA MEOUYHUX cecmep Ha 0a3i
0011acHOi Qumsuoi KiHIUHOT TikapHi 6 nepiod 3 keimus 0o mpaews 2023 poky. B onumyeanHi é3s.1u yuacme 63 meduuni cecmpu
saknady. OnumyeanbHuK exkaoyas 27 3anumanb, sKi Cmocy8aiucs CoyianbHO-0eMoepa@iuHux OaHUX peCnOHOeHMI8 ma oppanHux
3ax80pr06anb, AKI Hauwacmiule 3yCMpiuamscs 8 NPAKMuYi MeOUYHUX cecmep 3aKaady. nepeunnux imyrnooegiyumie (1117]),
spina bifida (SB), mykosicyuoo3y ma 106eHiIbHO20 i0IONAMUYHO20 APMPUNTY.

Peszynomamu docaioaxcenns npedocmasgieni y eueisdi onucogoi cmamucmuxu. I1opieHAHHI 4aCMOmMHUX NApamempie
npoeooUNU 30 OONOMO2010 Kpumepiio Xi-keadpam. Biominnocmi misic napamempamu 66axcany CMamucmuiHo SHA4YWuUMu npu
p<0,05. Cmamucmuynuil aHaniz pe3yismamis aHKemy8anHs nposooulu 3a 00nomo2or cmamucmuynozo naxemy STATISTICA
10.0 ma pedakmopa mabauys Microsoft Excel 2003.

TIposedenns Oocniodicentns ma nyonikayis mamepianie cxeaieno komicieio 3 oioemuku TepHONIILCLKO20 HAYIOHATLHO2O0
Mmeouunoeo yuieepcumemy imeri I. A. l'opoauescokoeo MO3 Vkpainu (npomoxon Ne 73 io 03.04.2023 p.).

Jlocnioocenns nposedero y medicax HIP kaghedpu oumsiuux xe0po6 3 oumsiuoio xipypeicio TepnoninbCcbko2o HAYiOHAIbHO20
MmeouyHozo yuigepcumemy imeri 1. 4. Topbauescokoeo MO3 Vrpainu « Yoockonanenns memodie diazHocmuku, NiKy8anHs ma
peabinimayii HaOLIbW NOWUPEHUX 3AXEOPIOBAHb OUMAU020 IKYY», Homep oepoicpeccmpayii 0122U000039.

Pezynvmamu docnioxcennsn. Cepeod pecnonoenmie nepesasxcanu ocoou xcinovoi cmami (96,8%) sikom 6id 31 0o 50 poxis
(63,5%), npayienuxu cmayionapy (90,5%); oinvwa wacmuna 3 Axux 6yau 00C8i0YeHUMU NPAYIBHUKAMY I3 cmadicem pooomu
oinvue 20 pokis (52,4%). 3acanom binvuicms pecnonoenmie (71,0%) npasunvHo 6xazanu, AKi 3aX60PHOEAHHA HANEHAMb 0O
PpioKicHux. Biocomox npasuibhux 6ionogioell, ki Cmocygaiucy 3Haub npo op@PanHi 3ax60piogants Koaueascs 6io 47,9% wooo
I11J] 00 77,5% wooo SB, modi sax npasuibhi 6i0nogioi npo eminusa 6yau 6 mesxcax 6io 41,3% wooo SB 0o 63,0% wooo I11]].
3aeanom meduuni cecmpu npoOEeMOHCMPYEANU KPAUYL 3HAHHS, HIJNC BMIHHS w000 opghannux 3axsopiosarns (p=0,0003). Hatibinbw
npobremuumu numannamu oyno eionecenusn BIJI/CHIJ] oo ITIJ] (v 31,7%), HesHanua cmanOapmie KOHMPOIIO HetpOo2eHHO20
ceuogoeo mixypa y oimetl i3 SB (y 49,2%), He6on00inHsA MEMoOUKo1o niOWKipHo2o geedens imynoenodyninie (87,3%), nposedenns
oyucmku Kuweynuxka y oimeti iz SB (95,2%) ma numanus ingexyitinoco KOHmMponio y nayienmis 3 mykosgicyuoosom (66,1%).

Bucnoexu. JJocniosicenns nokazano nedocmammuio 00i3HAHICIbG MEOUYHUX cecmep uo00 NeGHUX OPPAHHUX 3AX60PI0BAHD.
Hatinuoscui 3nanmus Oyau npooemMoHcmpo8ani wjooo nepsunHuUx iMyHooegiyumis. BusnaueHo HeoOXiOHICmb NOKPAUeHHs 3HAHD
ma 6MiHb MEOUUHUX cecmep Wo0o OPPAHHUX 3AXEOPIOSANb, U0 3MOHCE NIOBULUMU AKICIb MeOCeCMPUHCLKO20 0021510V 3d
X8OpUMU HA PIOKICHI 3aX80PIOBAHHS MA IXHIMU poOuHamu. Po3pobka 3ax00ie niciaouniomMHol oceimu MeOUYHUX cecmep mModxce
donomozmu ROKpawumu ix 00I3HaAHICMb W00 PIOKICHUX 3AX60PIOEAHD.

Knrouogi cnoea: pioxicui saxeoprosanns; meduuni cecmpu; obisnanicms,; nepeunni imynodediyumu; spina bifida;
MYKOBICYUOO03, 106CHINbHULL I0IONAMUYHULL ADTPUM.

Beryn

OpdanHi 3aXBOpIOBaHHS, 800 XBOPOOU-CUPITKH — 1€
piAKiCHI BpoIKeHi abo HaOyTi 3aXBOPIOBAHHS, JJIS SIKUX
XapaKTepHUH TSIKKHM, XpOHIYHUH MepeOir, 110 3HAYHO
BILTMBAE HA SKICTh 1 TPUBAJICTh KUTTS MAII€EHTIB Ta
4acTO MPU3BOJUTH JI0 1HBaIIHOCTI. XBOpOOH BH3HAYa-
I0Th PIIKICHUMH, SIKIIO TX YacToTa cTaHOBUTH 1 Ha 2000
HaceneHHs [1]. Ha ceoronni Biomo maiixxe 8000 opdan-
HUX 3aXBOPIOBaHb, SIKI MOXYTh BIIJIMBATH HA OPTaHH UM
CUCTEMHU OpraHi3my B OyAb-sIKOMY Billi, 1 B OIJIBIIOCTI
BUIIAJIKIB BOHU ypaXkaloTh 0arato oprasis i cucteM. 3a-
rajpHa 4YacTKa Op(paHHUX 3aXBOPIOBAHb CTAHOBUTH 01715
6% 1 6113bK0 350 MiNBIOHIB JTIO/IEH B CBITI CTPaXKAAIOTh

Ha HUX, III0 J]a€ 3MOTY CTBEP/KYBATH, 110 TaHI XBOPOOHU
3yCTpIUalOThCs B KIIHIYHIN MPAKTHIII HE TaK BXKe U PiIKO
[2-5]. OpdanHi 3aXBOPIOBAHHS YaCTO XapaKTEPU3YIOThCS
TPYIHOILIAMH B JIIarHOCTHUIII Ta JTIKYyBaHHI, a NallieHTH, 1110
CTPaXXAAIOTh BiJl PIAKICHMX XBOPOO, 3a3BU4ail HOTpedy-
I0Th BHCOKOCIICI[iaJ1i30BaHOT Ta 1HIUBIyaTbHOT METHY-
Hoi toriomor# [1]. B ocTanHi poku Bce O1IbIIE HATAETHCS
yBaru piIKiCHIM 3aXBOPIOBAHHSIM, BPAXOBYFOUHU MOKITH-
BOCTI 1X JIIarHOCTUKH, JIIKYBaHHS Ta OMIKH, sIKi CTPIMKO
PO3BHBAIOTHCSI.

Po3BuTOK 1IEHTPIB Op(haHHUX 3aXBOPIOBAHB € BaXK-
JIUBUM KPOKOM Y 3a0e3Me4eHHI BUCOKOSKICHOT MEITUYHOT
JIOTIOMOTH TAIliEHTaM 3 PiJIKiCHUMH XBopoOamu. BoHu
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CTCIIANI3YIOTHCS Ha AIarHOCTHIII, JIIKYBaHHI Ta M ATPAMII
TIAII€HTIB 3 PIAKICHUMH XBOPOOaMH Ta X ciMeid.

BpaxoByroun MHOKHHHICTH YPa)KeHHS OpTaHiB i cHc-
TeM, oppaHHI 3aXBOPIOBAHHS MOXYTh 3yCTpIiUaTHCh
B MIPAKTHUIII KOKHOTO MEIMYHOTO MPAI[iBHUKA, TOMY 00i-
3HaHICTh MEAMYHOI CITUTBHOTH IOJ0 PiJKICHUX 3aXBO-
PIOBaHb € Ha/J3BHYAHHO BAJKIMBOIO Ta OJIHIEIO 3 TOJIOB-
HUX npobieM cboronHi [3-6]. IamienTu 3 oppanHIMEU
3aXBOPIOBAHHSMH NOTPEOYIOTH CIeNiali30BaHOrO, He-
CTAaHIAPTHOTO I AXOAY 10 JIarHOCTUKH 1 BeneHHs [1-2].
JloBruii mmisx no niarHosy, SKAi 3aiiMae poKH y mari-
€HTIB, 4aCTO NMPHU3BOAUTH JIO BTPATH JIOBIPH 710 CUCTEMH
OXOpOHM 3A0poB’s [7-9].

[Ipote, HaBITH OTPUMABIIN JiaTHO3, MAIIEHTH Ta iXHI
POJMHHM YaCTO CTHUKAIOTHCS 3 HEJJOCTATHHOIO KUIBKICTIO
iHpopMarii Bii MEAMYHHUX MPAIiBHUKIB IPO BCi aCIIEKTH
IXHBOTO cTaHy [4-5]. BoHM 0UiKyFOTB, 1110 iHPOPMAIIiS TIPO
3axBOpIOBaHHs OyJie HajaHa B pi3HKUX (opmarax i Ha pi3-
HUX PIBHAX MEIMYHOI JOIOMOTH, 1100 3a0€3MeYHTH TOBHE
PO3YMIHHS Ta IPUHHSATTS OOTPYHTOBAHMX pillieHb. baTbku
JITeH 3 pIAKICHUMH 3aXBOPIOBAHHSMH 4acTO PO34apoBaHi
OpakoM 3HaHb, SIKI JEMOHCTPYIOTh MEIUYHI MPAI[iBHUKH
[10]. Iamra mpobiema mosnsirae B OTpUMaHHi JA1€BOTO Kypa-
OeJIbHOTO JIIKYBaHHS, aJKe HaBITh /IIarHOCTOBAHI XBOP1 Ma-
I0Th HEBEJIMKI MIAHCH, OCKUIBKH Ha CHOTO/IHI JIUIIE TPOXHU
6inmpie 5% piAKICHUX 3aXBOPIOBaHb MAlOTh PO3POOIIEHI
MOXJIMBOCTI epekTuBHOTO JIikyBaHHA [ 11]. [Ipote, panus
JIIarHOCTHKA BaYKJIUBA ISl YHUKHEHHSI BEIMKOT KIITBKOCTI
3aiiBUX MaHIMyJsIii 1 HeeeKTHBHUX METOJIIB JIIKYBaHHS,
PO3YMIHHS CBOTO CTaHy i CBOIX MOKJIMBOCTEH 3 OIVIS LY
marfieTiB. [liarHOCTHKa MOXKE JTOTIOMOTTH B TUTAaHYBaHHI
ciM’1, 0cOOJIMBO Y BUNIAJIKY CIIA/IKOBUX 3aXBOPIOBAHb, JIA€
MOXJIMBICTh TIPOTHO3YBATH 1 I0TTIOMArae MarieHTy Ta po-
JIUHI OTPUMATH JOCTYI J0 COIIaIbHOI Ta OCBITHBOI MiJI-
TpuMKH [8, 12].

Ponp MequIHMX cecTep y cucTeMi JONIsi Ly 32 TarieH-
TaMM MOXKE BIJIPI3HATHCH 3aJI€XKHO Bij kpainu [13], mpore
Jn00pe BioMUi 3B’S30K MIJK pIBHEM OCBITH MejacecTep
1 pe3ynbTaTaMy JiKyBaHHS HaiieHTiB [14]. Bpaxoyiouwn,
110 POJIb MEIMYHOT CECTPH Y Ha/IaHHI SIK KOMIUIEKCHOT, TaK
1 IHAMBITyaTbHOI TOTOMOTH TIalli€eHTaM 3 Op(haHHUMU 3a-
XBOPIOBAHHSIMH € OJIHIE€IO 3 KIIFOYOBHX, BOHU MOBUHHI BO-
JIOJITH TICBHUM CIICKTPOM 3HAHb 1 BMiHb IIOI0 HAHOIIBII
TIOIIMPEHNX Op(aHHNX 3aXBOPIOBAHb.

MeToto Hamoi po6oT Oy0 BU3HAYNTH 3HAHHS Ta
BMIHHSI MEIMYHUX CECTEp I10/10 NeBHUX op(aHHUX 3a-
XBOPIOBaHb.

MaTepianu i meToan pocnipXXeHHA. Jlis omiHKu
3HaHb MEIMYHHUX CECTEp 11070 Op(aHHUX 3aXBOPIOBAHb
OyJI0 IPOBEICHO OMUTYBaHHs Ha 0a3i KOMYHaJbHOTO
HeKoMepIHiiHOoro nignpueMcra « TepHomilbChKa
oOyiacHa IUTsSYa KJIIHIYHA JIIKapHs» B MEPioj 3 KBITHS
1o tpaBHs 2023 poky. B onuTyBaHHI B3sJiM y4acTh 63
MeIMYHI cecTpu 3akiany. OnuTyBaHHs OyJI0O aHOHIMHUM
Ta 10OPOBIIBHUM, ITPOBOJUIIOCH HA POOOYOMY Mici
MEAMYHHX cecTep. PecrioHeHTH OyIH MOBIIOMIICHI TIPO
11JIb ONTUTYBAHHSL.

OnutyBaibHUK OyB chOpMOBaHMI aBTOpaMH JIOCTi-
JUKCHHS Ta anpoOoBaHuil cepes 37100yBadiB MepIioro
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PIBHS OCBITH 3i criemialbHOCTI «MelcecTpHHCTBOY» Ta
MPamIoYuX MeguuHuX cectep. OKpiM TOTO, B peleH-
3yBaHHI ONMUTYBaJIbHUKA B3sUIM y4acTh BUKJIAJa4d MeJl-
CECTPUHCTBA, JIiKap-TeHETHK Ta MeJU4Ha cecTpa. Onu-
TYBaJIBHHUK BKJTI0OUaB 27 3anuTanb. [lepmi 4 3anutanas
CTOCYBAJINCS COLIIAIbHO-IeMOTpaiyHUX JaHUX PECIIOH-
NIEHTIB (BiK, CTaTh, CTAX POOOTH, MiCIIe pOOOTH — CTAIIIO-
Hap 9¥ NOMiKIiHiKa). HacTymHI 3anuTaHHs CTOCYBAJIHNCH
6e3nocepeHbo ophaHHUX 3aXBOPIOBaHb. BpaxoByroun
crnienuQiKy BiJAICHB JIKapHi Ta 3aXBOPIOBAHb, K1 HAH-
yacTime 3yCTPidaloThCs B KIIHIYHIN MPaKTHLI MeIHY-
HOTO 3aKJjany, CIeKTp MUTaHb Oyi10 oOMexxeHui 4 3a-
XBOPIOBAHHSIMU: IIEPBUHHI iMyHOAeDinnTH (6 3aITNTaHb),
spina bifida (5 3anmuTans), MyKkoBicnao3 (5 3anuTaHb) TA
IOBEHIJIBbHUM 11i0onmaTnyHuil apTput (6 3anutanp). OnHe
3aIllUTaHHs CTOCYBAJIOCH 3arajioM PiJKICHMX 3aXBOpIO-
BaHb. [InTaHHS 3 KOXKHOI HO30JI0T19HOI (hopMHU CTOCYBa-
JIUCh He JINIIIE 3HaHb MeANYHUX cecTep (15 3anuTans), ane
1 TXHIX YMiHb (§ 3aITUTaHB).

Pe3ynpraTi mOCHiIKEHHS MPEACTABICH] Y BUTIIALI
ONucoBOT cTaTUCTUKU. [TOpIBHSHHS YaCTOTHUX apame-
TPiB TIPOBOJMIIM 32 JIOIIOMOTOI0 KPHUTEPIIO Xi-KBajapart.
BiamiHHOCTI MiXK MapaMeTpamM¥ BBa)Kalld CTaTUCTUIHO
sHagywmu npu p<0,05. CTaTUCTHUUHUIN aHAai3 PEe3yIib-
TaTiB aHKETYBaHHS Ta KOHCYJIbTYBAaHHS IPOBOJIMIH 3a
noromoroto craructuaaoro makety STATISTICA 10.0 Ta
penakropa tabsuie Microsoft Excel 2003.

[IpoBenenns gocnijpKeHHs Ta MyOrTiKalis MarepiaiB
CXBaJICHO KoMici€ro 3 OioeTnku TepHOMIBCHKOTO HAIio-
HaJIbHOTO MEIMYHOTO yHiBepcuTeTy imeHi I. 1. [opbaues-
cpkoro (rporokon Ne 73 Bix 03.04.2023 p.).

Hocnimkenns nposeneno y mexax H/IP xadenpu nu-
TSYUX XBOPOO 3 AUTAUYOKO Xipypriero TepHOMiIbChbKOro
HaI[IOHAJIBHOTO MeANYHOTO yHiBepcutety iM.1.51.T'opOa-
YEBCHKOTO « YIIOCKOHAJICHHS METO/IB IarHOCTHKH, JIKY-
BaHHs Ta peaduTiTalil HaHOLIBIII MOMIMPEHUX 3aXBOPIOBAHD
JUTSYOTO BiKy», HOMep aepkpeectparii 0122U000039.

Pe3ynkTaTn gocnigkeHHA Ta ix o6roBopeHHs

ComianpHo-AeMorpadiuHi XapaKTepUCTUKH 63 pec-
MOHJICHTIB, SIKi B3sUIM Y4acTh y JIOCIIPKEHHI TpeJICTaB-
JieHi B Tabmmm 1.

Cepen pecroHIeHTIB TiepeBakaJld MEUIHI CECTPH Bi-
koM Bif 31 1o 50 pokiB (63,5%) 1 Oijibllla YacTHHA 3 HUX
Oyny TOCBITYCHUMHU IpaIliBHUKAMH 13 CTaxeM poOOTH
6impmme 20 pokiB (52,4%). Takox 3HAYHO MEpEBaKaIU
ocobu xiHouo1 crati (96,8%) Ta MpaIliBHUKYU CTaI[iOHAPY
(90,5%). 3aranom BIKOBHH Ta T€HJICPHUH PO3IOILT pec-
TIOH/ICHTIB BiJIMOBIA€ 3arajbHil KapTUHI METUIHHUX Ce-
CTep B NEIaTPUYHKX 3aKJIaJlaX OXOPOHH 3/10POB’sL.

Hactynuuii 610K 3amuTanb CTOCYBaBCs Oe3mnocepe-
HBO 3HaHb Ta BMiHb IOJI0 OKPEMHUX OpPaHHHUX 3aXBOPIO-
BaHb. Bianosiai Ha naHy rpyny 3anuTaHb BigoOpaxeHo
B TabimI 2.

3aranom OinpmicTs pecionaeHTiB (71,0%) nmpaBuibHO
BKa3aJH, sIKi 3aXBOPIOBAHHS HAJICKATH 10 PIIKICHUX.
Hatipinme MenudHi cecTpu 3a3Ha4alv IEPBHHHI iIMYHO-
nedimutu (ITI1) Ta spina bifida (SB), maitgacrimie — my-
KOBICITHI03.
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Tabnuus 1
CouianbHo-aemorpad)iyHi xapakTepucTUKN MegU4YHUX cecTep, siKi B3siNM y4acTb B ONUTYBaHHi (n=63)
N 3annTaHHs Bianosiai S
n Yo
Axkmn Baw Bik?
* 21-30 13 20,6
* 31-40 16 25,4
1. |+ 41-50 24 38,1
* 51-60 9 14,3
* Ginbwe 60 1 1,6
* MmeHwe 20 0 0
fka Bawa cTaTb?
2. |* XiHoya 61 96,8
¢ yoroBivya 2 3,2
CKinbKkun pokiB B/ NpautoeTe MEANYHOK CECTPOHD?
* MeHLe 5 pokiB 7 11,1
3. |+ 5-9 pokis 6 9,5
* 10-19 pokiB 17 27,0
» Ginbwe 20 pokiB 33 52,4
[e Bn npautoeTe?
4. |+ crauioHap 57 90,5
* MonikMiHika 6 9,5
Tabnuus 2
BignoBiai pecnoHOeHTIB Ha NUTaHHSA NPO 3HaHHS Ta BMiHHA WoA0 opchaHHMX 3aXBOPHOBaHb
?'ﬁ 3anuTaHHsA ; BI'D'HOBIHI%
1. | Aki 3axBoptoBaHHSA HanexaTb 40 opdaHHUX?
MepBUHHI iMmyHOZediUNTH 39 61,9
XPOHIYHWI racTpoayoneHiT 1 1,6
lOBeHINbLHWI igionaTMyHKM apTpUT 43 68,3
locTpuin rmomepynoHedpuT 2 3,2
Po3winuHa xpe6Ta (spina bifida) 38 60,3
MykoBicungos 59 93,6
MumaHHs wodo nepeuHHuUX iMyHoOegiyumie (epodxxeHi MoMUJsIKU iMyHimemy)
2. |NepBuHHWI imyHogediumT (MIO) — ue
BpOAKEeHe 3aXBOPHOBaHHS 55 87,3
HabyTa xBopoba 8 12,7
3. |Aki o3Haku MoxyTb BkasdysaTtu Ha 107
YacTi pecnipaTopHi BipycHi iHdeKLiT 57 90,5
YacTi nHeBMOHiIi (BinbLe 2-x Ha pik) 55 87,3
Tsaxki aneprivyHi nposasu 8 12,7
ABTOiMYHHi 3aXxBOpIOBaHHS 24 38,1
Bucokun pusunk oHkonaTonorii 18 28,6
CyLOMHWIA CUHAPOM 1 1,6
4. | Axi 3axBOptoBaHHA Hanexarb go Mi4?
OedekTn yTBOpeHHs aHTUTIN (3okpema, xBopo6a BpyToHa) 53 84,1
BIU1/CHIA 20 31,7
ATakcif-teneaHriekrasisa (cuHgpowm Jlyi-Bap) 23 36,5
Jlerikos 0 0
CuHpgpom JayHa 0 0
5. |Yu € anga Bac pu3nk 3apasnTuCb NEPBUHHUM iMyHOAEdILMTOM?
Hi 59 93,7
Tak, B oKpeMnx Bnnagkax 1 1,6
Tak, Npn HegoTPUMaHHI NpaBun IHPEKLINHOITO KOHTPOIO 2 3,2
Puauk € 3aBxau 1 1,6
6. |Ywm 3Hariomi BM 3 METOOMKOIO BBEAEHHS iMyHOrMOBYMiHIB?
BHyTpilWwHbOBEHHUM BBeAEHHSAM 52 82,5
MigwkipHum BBeAeHHAM 8 12,7
7. |3 skoto MeTo BBOAATL iMyHOrnobyniHv aitam 3 MNi4?
[nsi nokpaLleHHs caMmonodyTTa ANTUHU 0 0
3amicHa Tepanisi, KONU BNacHi aHTUTINAa He BUPOONAKTbLCA 60 95,2
Onsa 3axucty BiA iHdeKuin 5 7,9
[ns 3HWKEHHSA pu3mnKy aneprii 0 0
3 MeToo NPUTrHiYeHHs iIMyHITETY NpY aBTOIMyHHUX npouecax 1 1,6

19



HEOHATONOTIA, XIPYPrISl TA NEPUHATAJNIbHA MEAVULUUHA T. X111, Ne 3(49), 2023

NEONATOLOGY, SURGERY AND PERINATAL MEDICINE VoL. xii, Ne 3(49), 2023 KEY TITLE: NEONATOLOGIA, HIRURGIA TA PERINATAL'NA MEDICINA (ONLINE)
ABBREVIATED KEY TITLE: NEONATOL. HiR. PERINAT. MED. (ONLINE)

ISSN 2226-1230 (PRINT) ISSN 2413-4260 (ONLINE)

MpopoBXeHHsA Tabnuui 2

MumaxHs wodo spina bifida
8. [fAka HanuacrTiwa npuynHa po3winuHm xpebTa (spina bifida - SB)?
OXUpIHHA Y Mamu 4 6,3
KypiHHS nig yac BariTHOCTI 4 6,3
HOediunT chonaris 59 93,7
Oediumt BiTaminy D 2 3,2
HepoigaHHs nig Yac BariTHOCTI 3 4,8
9. [lMopyLeHHs akmMx yHKUiM HaryacTiwe Gysae y giten i3 SB?
PyxoBoi doyHKuiT 59 93,6
CevyoBuaineHHs 56 88,9
PosymoBoi 2 3,2
BunopoxHeHHs 38 60,3
MopyLueHHa cnyxy 3 3,8
10. |Akui cTaHgapT KOHTPOIO HEMPOreHHOro CEYOBOro Mixypa y aiten i3 SB?
MegukameHTO3Ha KOpeKLUisi, BU3HaveHa nikapem 42 66,7
Yucra nepepuByacTa KkateTepu3sauis 32 50,8
MocTinHa kaTeTepusadis katetepom dones 8 12,7
XipypriyHe BTpy4aHHs 12 19,0
TakTuKa CrnocTepexXeHHs 4 6,3
11. B siKOMy NOnoXeHHi BM OyaeTe NpoBOAUTU OYUCTKY KULLEYHWUKA OUTUHI i3 SB?
Jexaun 60 95,2
Cupgsaum 3 4,8
12. [ Ckinbku BOAM BU BUKOPUCTAETE AN OYUCTKM KULLEYHWKA y AWTUHM 3 SB, BikoM 4 pokis, sika
BaXuTb 18 kr?
200 mn 12 19,0
400 mn 49 77,8
600 mn 0 0
800 mn 0 0
1000 mn 2 3,2
MumaHHs wo0o Mykoegicyudo3y
13. | Aki cuctemun HanMbinbLle cTpaxaakoTb Y AiTel 3 MyKOBICUMA030M?
OuxanbHa 60 95,2
CepueBo-cyanHHa 2 3,2
TpaBHa 45 71,4
Hupkosa 3 4,8
HepBoBa 7 11,1
14. |[Oitei 3 mykoBicuuao3om OyaeTte po3MillyBaTu:
B 3aranbHux nanarax, ane Baxnveo LWob 6yB AocTyn o knucHeTepanii 26 41,3
B 3aranbHux nanartax, MoXxHa i 6e3 gocTyny 4o kucHeTepanii 0 0
B okpemux nanatax 3 iHWUMM SITbMW 3 MYKOBICLIMO030M 17 27,0
B okpewmin nanari, no ogHi# AUTWHI, 3 OKPEMMM CaHBY3IIOM 22 34,9
15. [Yun MOXHa BUSABMTU MYKOBICLMA03 NPU HAPOOXKEHHI?
Tak, BXe Npu HapOMKEHHI € XapaKTepHi KNiHiYHi 03HaKM 2 3,2
Tak, 3a 4OMNOMOror CKPUHIHIY HOBOHaPOMKEHUX 37 58,7
Hi, Tinbkn 3a 4ONOMOrot0 crevjianbHUX METOAIB OCHISKEHHS NICNS HAPOL)KEHHS OUTUHN 24 38,1
16. [Yun MOxHa NpPOBOAUTM LLEENMEHHS AiTSM 3 MyKOBICLMA030M?
Tak, MpoTMNOKasiB No3a 3aroCTPEHHSAM HeMae 1 17,4
Tak, OKpiM >XMBUX BaKLMH 2 3,2
Hi, wenneHHsa npoTMnokasaHi 7 11,1
Tak, nnoc AgoaaTtkoBa BaKUuMHaLis Big NMHEBMOKOKOBOI iHeKuii Ta wopiyHa 43 68,3
Cce30HHa BaKuWHauifa Big rpyny
17. |Ywm Bynete B f03BONATU Di3NYHY aKTUBHICTb AiTAM 3 MYKOBICLIMA030M?
Hi, Moxe noripwmnTn cTaH 340poB’a 2 3,2
Jlnwe B okpemMux BunagKax 4 6,4
Tak, mae 6yTn 060B’sAA3KOBO, AIK CKNagoBa NikyBaHHA Ta peabinitauii 57 90,5
MumaHHs wodo roeeHinbHozo idionamu4Hoz2o apmpumy (FOIA)
18. [Aka HanbinbL BiporigHa NPUYMHA OBEHINBHOTO i4ioNaTUYHOro apTpuUTy?
IHpekwiT 19 30,2
Tpasmu 8 12,7
Hesigoma 36 57,1
leHeTnyHi dhakTopun 12 19,0
BpoaoxeHi gedektn 1 1,6
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19. [Yu moxe ByTu ypaKeHHs BHYTPILLHiX opraHisB npu FOIA?
Hi, ue 3axBoptoBaHHs cyrnobis 9 14,3
Tak, npy oKkpeMux BapiaHTax 51 80,9
Tak, 3aBxan 3 4.8
20. |Axi ocHoBHi meTogu nikyBaHHs FOIA? (BnOepiTb 1 BignoBigb, fka, Ha Bally OYMKY, €
HanbinbLL MOBHOM)
MeavkameHTO3He nikyBaHHA + disnyHa peabinitauis 56 88,9
MepnukameHTO3He nikyBaHHS 5 7.9
MegukameHTo3He MicueBe fikyBaHHs + pisnyHa Tepanis 2 3,2
21. |Mpw ogHaKOBUX MOXIMBOCTAX BBEAEHHSA MeTOTpeKcaTy MiALKipHO Ta BHYTPILLUHBOM 130BO,
SIKOMYy MeTofy HajacTe nepesary?
MipwkipHoMy BBeeHHIO 36 57,1
BHYTPIiLLHBEOM’ A30BOMY BBELAEHHIO 27 42,9
22. |Ywu € neBHi pn3ukn Npu BBeAEHHI bionoriyHnx npenapartis npu KOIA?
Tak 34 54,0
Hi 3 4,8
Tak, B okpeMux Bunagkax 22 34,9
He 3Hato 4 6,3

*Mpumimka: XupHUM mexkcmom 8udinieHo npasursibHi 8idrnoegioi.

PecnionieHTH MMoKa3aju HEOCTATHIO 00I3HAHICTh
moao KiIiHiYHUX nposieiB I11]], ockiabku HalyacTimie
(v 90,5%) BkazyBaim, 1110 4acTi peciipaTopHi BipyCHi iH-
Gbexiii MoxyTh OyTu 03Hakoro [TI1J]. Tomi sk TsDKKI anep-
TiYHI MPOSIBH Ta PU3MK OHKOIIATOJIOTIT BKa3yBalu 3HAYHO
piamre. Bizgomo, 1110 OKpiM TSHKKHX pELUANBHUX OaKTepi-
aNbHUX 1HQEKUiNH (OTUTH, TAHMOPUTH, THEBMOHIT), IS
BPOPKEHUX OMUJIOK IMYHITETY, SIK Ha CbOTO/IHI IPUHHSITO
Hazusaru [11]] [15], xapakrepHumu € aneprii, aBTOIMyHHI
Ta aBTO3aNajlbHI 3aXBOPIOBAHHS 1 PU3HK MallirHizamii
[16-17]. HenocTaTHst 00i3HAHICTh MPOJEMOHCTPOBAHA
HI0/I0 3aXBOPIOBaHb, sKi Hanexarsk 10 [11]1, 30kpema 1o
cTocyeThes arakcii-reneanriexrasii. Jlumre 36,5% pecrion-
JICHTIB BKa3aJIM Ha JJaHe 3aXBOPIOBAHHSI, X04a BOHO 3yCTpi-
YalOThCSI HEPIJIKO B HAIIIH MOMyJIsiiii, XapaKTepH3yeThCs
ypaXXeHHSIM HEpPBOBOI, IMyHHOI, €HJIOKPUHHOI Ta 1HIIUX
cuctem opranizmy [18]. IIpote, HalO1IbIIIE XBUTIOE TOM
¢axr, o 31,7% meanunux cecrep BigHecau BIJI/CHI no
TIJ1, Tomi sk 1aHe 3aXBOPIOBAaHHS € HAOYTHM 1 HE BiJIHO-
curtsest 110 [T/, siki 3yMOBJIeHI TeHETHYHUMU JIe()eKTaMH
1 He MOXYTh IepeIaBaTHCh HIIUM 0co0aM 4epe3 KpoB,
CIIMHY 4H iH11 O6ionoriuHi piznau. Ls npodnema yacto mo-
PYUIY€EThCS MAIliEHTaMH 1 TOTPEOYE MMiABUIIICHHS 00i13HAHO-
cti [9]. 3aranom 6,4% pecroHACHTIB BBAKAIOTh, 1110 [11]]
MO)KHA 3apa3UTHCh. BUTbIIICTh MEIMYHUX cecTep olnac-
HOTO 3aKJIa/1y BOJIOJIIFOTh METOJJMKOIO BHYTPIIIHEOBEHHOTO
BBEJICHHSI IMyHOIJIOOYJTiHIB 1 3HAIOTh HOTO OCHOBHY METY
1 e He3HavHa yactka (12,7%) 3Haiioma 3 migmKipHuM
BBEJICHHSIM JIAHOTO TIpernapary Ta iHIIMMH MOXIJIUBOCTSIMH
Teparii iMyHOrI0OyTiHaMH. MeToaMKa miJIIKipHOTO BBe-
JICHHsI IMYHOTJIOOYJTIHIB € HOBOIO Ha TepeHax YKpaiHw,
npote HaOyBae Bce OUTBIIOrO BU3HAHHS CEpe]l MAIli€HTIB
3aBISIKK 3PYYHOCTI, MEHIIIH KUTBKOCTI 3arajibHUX MO0i4-
HUX pPEaKIliil, He3aJIS)KHOCTI BiJl MEIMYHOTO 3aKJIay.

MenuyHi cecTpH 1Mokaszaiu 00pi 3HaHHS 11010 OCHO-
BHOT IPUYMHK PO3IIUTHHE XpeOTa. 30kpema 93,7% pec-
MOHJICHTIB JIajli TPABWIIbHY BiJIOBIb 100 Ae(ilUTY
(bonaris, siKi Ha CLOTO/IHI BU3HAHI SIK OJTHA 3 OCHOBHHX ITPH-
g SB [19]. Bucokwuii BiZICOTOK MpaBUIIbHUX BiAMOBIACH
OyB I110/I0 TOPYIICHHSI PyXOBOi Ta CCUOBUITHLHOT (DYHKITII

y aireit i3 SB. Ha po3nanu BUNOpoXKHEHb BKa3asa MeHIIa
yacTka Bignosinaudis (60,3%). [Ipore, auie nosoBuHa
MEJIMYHUX CECTEp 3HAIOTh, 1[0 CTAHAAPTOM KOHTPOJIIO
i 6e3repepBHOTO NOMISALY [PU HEHPOTEeHHOMY CEYOBOMY
MiXypi € uncra nepepusyacra karerepusanis (UI1K), ska
MPOBOJUTHCS OHOPA30BUM KareTepoMm Henarona Binmo-
BIZIHOTO PO3MIipy B cepeHbOMY KoH1 3 roaunu [20-21].
Hesnauna yactka pecrionieHTiB (4,8%) 3HauH, 1110 0YHUCTKA
KUIIEYHHKA IITsIM 13 SB mpoBomuThes cupisiuu, mo 3abes-
neuye QizionoriyHe monokeHHs npu aedekamii [22-23].
binburicts Menuunux cectep (77,8%) 3Moru npaBUIBHO
pO3paxyBaTH KUIbKICTh PIMHU JJIS1 OYUCTKU KHIICUHHKA.
MeH111a KUTbKICTh BOAN MOXKe OyTH Hee()eKTUBHOIO, a Be-
JIMKa KUTbKICTh MOXKE ITPU3BECTH JI0 TSDKKUX HACHIKIB.

PecnionnenTu Oyinu nobpe 00i3HAHI MO0 CUCTEM,
SKI ypakaloThCsl IIPU MYKOBICIIH1031 Ta poii (izuuHol
AKTHBHOCTI B JIIKyBaHHI Ta peabiyiTalii AaHOI KOrOpTH
xBopux. Tpoxu Oinbiue nosnoBuHM (58,7%) 3Ha1H, 110 MYy-
KOBICI[103 MOKHA BUSIBUTH 32 JJOIIOMOT'0OI0 HEOHATAJIb-
HOTr'0 CKpHUHIHTY [24]. 3a/10BIIbHI 3HAHHS OyJu npoje-
MOHCTPOBaHI 1010 BaKIMHALT AiTeil 3 MyKOBICIIUI030M.
[IpoTe, HemocTaTHI 3HAHHSI BUSIBJICHI 11010 1H(EKIIIiTHOTO
KOHTPOJIFO JJIs1 JAaHUX MAIi€HTIB, aJKe s OlIbIIOCTI
MEJIMYHHUX CECTEepP BAXJIMBHUM OYJI0 3a0€3MeUeHHs marli-
€HTIB KMCHEM 0e3 ypaxyBaHHS MOXKJIMBOCTEH Mepexpec-
HOTro iH(IKyBaHHs y BiJUIIICHHSX, JIe IepeOyBalOTh JITH
3 MYKOBICITH030M [25].

MenanuHi cecTpy nokasanu 100pi 3HaHHsI MOJ10 KIiHI4-
HUX TIPOSIBIB Ta METOJIIB JIIKYBaHHS I0BEHIJIBHOTO 11ioma-
THUYHOTO apTpUTY. BUIbIIICTh HaZaMM nepesary MmiamKip-
HOMY BBEJICHHIO METOTPEKCATy, 10 € ONTHMAaJIbHIIINM
criocoOoMm BBezieHHs npenapary [26]. Ha Binkpute 3amnu-
TaHHS 1010 PU3UKIB BBE/ICHHs 010JOTTYHMX TpenapariB
HalfyacTille pecloHACHTH BKa3yBajH allepriuHi peakiii
(92,1%), Tpomb6oTHuHI ycknaanenns (36,5%), BUpa3KoBy
xBOpoOy (44,4%), TOKCUUHE ypaskeHHs nediHku (85,7%),
npurHiyeHHs imyHirery (85,7%) i onkonaronorito (33,3%).

Ha HacTynHOMYy eTari My OpiBHIOBAJIM BiIMOBI/II Me-
JMYHHUX CEeCTep, sIKi CTOCYBAJIMCS 3HAHb Ta BMiHb 3 KOX-
HOTO 3aXBOPIOBaHHS Ta 3arajom (Tadi. 3).
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Ta6bnuusa 3
3HaHHSA | BMiHHA MegM4YHUX cecTep LWoAOo NeBHUX opdaHHUX 3aXBOPIOBaHb
N OpdaHHe 3HaHHA BMiHHS 3aranom
3aXBOPHOBaHHS n % n % P n %
1. (g 302/630 47,9 119/189 63,0 0,0003 421/819 51,4
2. | Spina bifida 244/315 77,5 52/126 41,3 <0,0001 296/441 67,1*
3. | Mykosicungos 185/252 73,4 79/126 62,7 0,0324 264/378 69,8"
4. [HOIA 143/189 75,7 58/126 46,0 <0,0001 201/315 63,8"
Bcboro: 874/1386 63,1 308/567 54,1 0,0003 1182/1953 60,5

lMpumimka: *p<0,0001 npu nopieHsAHHI 3a2anom 3HaHb i 8mMiHb I 3 iHWUMU OpghaHHUMU 3ax80PHOBAHHAMU

Jlue 3Hanus npo [11/] noctynanucst BMiHHSIM pec-
nonaeHTiB (p=0,0003), 31 BCix pemTi ophaHHUX 3aXBO-
pIOBaHb, sIKi OyJIM BKIJIFOUEHI B aHKETY, MEIMYHI CECTPU
JIEMOHCTPYBAaJIM BIpOTiTHO Kpallll 3HAHHS, HI)K BMIHHSI.
[IpoTe, xoua METOIMKOIO BHY TPIIIHLOBEHHOI' O BBE/ICHHS
IMYHOTJIOOYJIIHIB BOJIOAIFOTH O1JIBIIICTh MEIHUYHHUX CC-
CTep, OCKUIBKY JaHUW Ipenapar BBOAUTHCSI HE JHUIIE
nitsm 3 T11]], ane # npu iHIIKUX CTaHaX, METOIUKOKO ITijI-
HIKIPHOTO BBE/ICHHS IMyHOIJI00YJIiHIB, SIKa HA JJAHUH Yac
BUKOPHCTOBYETHCS JIUILE JUIs [Tl 3 iMyHoaediuTamMmu
3 IOPYILIEHHSIMH aHTHT1JIOy TBOPEHHSI, BOJIO/II€ HE3HAYHA
YacTKa PECIOH/ICHTIB. 3arajioM, MEJUYHI CECTPH Jau
OlJIbIIIC TTPABUIIBHUX BIJIOBIICH HA 3alIUTAHHS, 5K CTO-
CYIOThCSI 3HAaHb 10110 Op(haHHUX 3aXBOPIOBaHb, HI)K IIOI0
ix BMiHb. HaiiciaOui 3HaHHS Oynu MpOJeMOHCTPOBaHI
oo ITIJ]. lo Bpo/keHMX MOMUIIOK IMYHITETY Ha ChO-
rofiHI HasexaTh Oinbie 480 3axBoproBaHsb [15], 11t IKUX
XapaKTepHa Pi3HOMaHITHA KJIiHIKA 1 METOIH JIIKyBaHHS.
OueBu1HO, BapiaOeNIbHICT KJIIIHIYHUX TPOSIBIB 1 CTYIICHS
TSDKKOCTI, BEJIMKA KiJbKICTh HO30JOTTYHUX (POPM 3yMO-
BUJIM HYDKY1 3HaHHS 1iomo TTI/T.

Hocaimxenns, nposeneHe B [losbiii, crocyBaocs
BHU3HAYCHHsI 0013HAHOCTI 1010 PIAKICHUX 3aXBOPIOBAHb
y MpaloYuX MEIUYHUX cecTep Ta y 3/100yBaviB Oaka-
JIABPCHKOT'O PIBHS 31 CreiaibHOCTI « MeICeCTPUHCTBOY
[5]. BinbiIicTh MUTaHb AHKETH BiAPI3HAIUCH BiJl HALIOTO
OIUTYBaHHSI, XO4a OJIHE 3 HUX TAKOXK CTOCYBAJIOCh Tepe-
JIIKY 3aXBOPIOBaHb, K1 HAJICHKATH 10 PIAKICHUX. BigcoTok
NPaBUJILHKUX BIAIOBIICi KOJMBABCS y CTYJCHTIB Bij 3,5
10 59,3%, y npaiorouux meacectep — Bin 8,4 10 67,1%.
Hamumu pecrionzenTamu Oysiu 37e01J1bIIOTO JOCBII-
YeHI MEIUYHI CeCTPHU 00JIaCHOT JTiKapHi, 1€ 30CEePEIKEHO
HaJlaHHSI MEAMYHOI JOMOMOT'H XBOPHUM i3 PiIKICHUMH
3aXBOPIOBAHHSAMHU. 3 1HIIOTO OOKY, Halli 3alUTAHHS
B OCHOBHOMY CTOCYBAJIMCS MATOJIOrIT, sika HaifyacTime
3yCTpPIYa€EThCS B HAIIIM KiIiHIII. 3arajbHUi BUCHOBOK
000X JOCIIKeHb BKa3y€e Ha HEJAOCTATHIO 00I3HAHICTH
MEJUYHHUX CECTep IO0A0 PIAKICHUX 3aXBOPIOBAHb.

Hamri monepeaHi 10CiiIKeHHS 11010 0013HAHOCTI
CTYJICHTIB, JIiIKapiB-IHTEPHIB Ta JIiKapiB 3arajibHOI MpakK-
THKH, JIIKapiB-Me[iaTpiB Ta JiKapiB-CleLialiCTiB MO0
0013HaHOCTI PO NMEPBUHHI IMyHOIEDIUTH TAKOXK ITOKa-
3aJIi HEJIOCTATHI 3HAHHS Cepell PECIOHIeHTIB [6, 27-28].

Menu4Hi cecTpH BIAIrpalOTh BaXIJIUBY POJIb Yy IICH-
XOJIOT1UHIM NiATPUMILI MaLI€HTIB Ta IXHIX ciMeil. BoHun
MOXYTh HaJlaBaTH €MOLIIHY MIATPUMKY, NOSICHIOBATH
namieHTaMm Ta iXHIM OJM3bKUM XapaKTePUCTHKH XBO-
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poOu, gonoMaraT CIpaBJISITUCS 31 CTPECOM Ta HEBIIe-
BHeHicTIO [29-30]. MeauvHi ceCTpH BUCTYNAOTh Y PO
MOCEPEIHHUKIB MK MAI[IEHTAMH, IXHIMH CiM’SIMH Ta iH-
IUMHU 9JICHAMH MEIMYHOTO KOJCKTHRY, CIPUSIIOYH KO-
opauHaIii Ta 3a0e3MeYeHHI0 OE3IEPEPBHOTO OIS Y
[1, 31-33]. Okpim TOro, MEUYHI CECTPH MMOBUHHI BH-
KOHYBATH OCBITHIO POJIb Y LIEHTpax ophaHHUX 3aXBO-
plOBaHb, — HaJlaBaTH 1H(GOpPMALIil0 NaliEHTaM Ta IXHIM
CIM’SIM TIpO XBOPOOY, METO/IH JIIKyBaHHsI, IPEBEHTHUBHI
3aX0JM Ta PEKOMEHAail o0 MOJIMIIEHHS SIKOCTI
xuTTs [34-35]. [Ipauroroun y TICHOMY KOHTaKTI 3 JliKa-
pSIMU Ta IHIIMMHU CHeliadicTaMy, BOHU CHPHUSIOTH BHU-
KOHAHHIO IJIaHy JIKyBaHHs, 3a0€3Me4y0Th HEOOX1IH]
MPOIIEeyPH, MOHITOPYIOTh CTaH MAI[IEHTIB Ta HAJAIOTh
M HeoOXigHy momomory [36].

TakuM YMHOM, BPAXOBYIOUH BaKJIMBY POJIb MEAUY-
HOT CEeCTPHU Y HaJaHHI MEIUYHOI TOTIOMOTH TaIliEHTaM
3 ophaHHUMH 3aXBOPIOBAHHSIMHM, CYyYacCHI TCHICHIIT
PO3BUTKY MEJIUIMHH, € HaralibHa MOTpeda MOKPaLUTH
3HAHHS MEJCECTEp MO0 PIAKICHUX 3aXBOPrOBaHb [37].
[IpoBeneHus KoHDepeHIIii, BeOiHAPIB, ClEMialbHUX
KYPCIB MICISIAUIIIIOMHOT OCBITH [UJISI MCIHMYHHUX CECTEP
npo ophaHHi 3aXBOPIOBaHHS, PO3pO0OKa MPAKTUUHUX
PEeKOMEH/Ialliii JI03BOJIUTH NOKPAIIUTH iX 00I3HAHICTH Ta
Ha/IaHHS MEJMYHOI JOTIOMOT'H Tali€HTaM 3 PiAKICHUMH
3aXBOpIOBaHHAMH [4, 38].

OOMEKEHHSAM JAHOTO JAOCIIKCHHS € BKIKOUYCHHS
B aHKETY 3alUTaHb, IKi B OCHOBHOMY CTOCYIOTHCS YOTH-
PBHOX PIAKICHUX XBOPOO Ta YMOBHHI PO3IO/IiJ 3aIIUTAHb
JUIs. BU3HAYCHHS 3HAHb 1 BMiHb pecnioHaeHTiB. [Ipore,
BIAIOBIAI HA JaHi 3alUTaHHS JaJIM MOKJIUBICTD CKJIACTH
3arajibHy KapTUHY 00i13HAHOCTI PECIIOHICHTIB MO0 Pij-
KICHUX 3aXBOPIOBAaHb Ta BUSBUTH HaHOLIbII TPOOJIEMHI
MUTaHHS, K1 TOTPEOYIOTh yJOCKOHAJICHHSI SIK 3HAHb, TaK
1 BMIHb MEIUYHHUX CECTEP.

BucHoBKkuU

JlocITiKeHHS TT0Ka3aJ10 HeJIOCTaTHIO 00i13HAHICTh Me-
JIMYHUX CECTep MO0 NeBHUX OphaHHUX 3aXBOPIOBAHb.
Haiiamxdi 3HaHHSA Oy IPOIEMOHCTPOBAHI MO0 TIep-
BUHHHX iMyHONepinuTiB. Bu3sHaueHO HEOOXiMHICT TOKpa-
[IEHHSI 3HAHb T4 BMiHb METHYHUX CECTEP MI0/10 OpHaHHIX
3aXBOPIOBAHb, 10 3MOXKE MTOKPAIUTH SIKICTh MEJICECTPHH-
CBKOT'O JIOTJISIY 332 XBOPUMH Ha PIJKICHI 3aXBOPIOBAHHS
Ta IXHIMH poauHaMu. Po3poOka 3aXoIiB MicIsSAUIUIOMHOT
OCBITH MEJMYHUX CECTEP MOXKE JIOMMOMOI'TH ITiIBUIIIUTH iX
00I3HAHICTh MIONO PiAKICHUX 3aXBOPIOBAHB.
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MepcnekTMBM noganbLUNX JocnigXeHb KoHdonikT iHTepeciB: BigcyTHIN.
[Mopanpiii gociiKeHHs 103BOJISITh CPOpMyBaTH Hali-
Kpalii METOIH 1 TPAKTUKHU IS TOKPAIIICHHS 3HAHb 1 BMiHb

o Oxepena diHaHCYyBaHHA: camodiHaHCyBaHHS.
MEIUYHUX CECTEP MI0JA0 PIAKICHUX 3aXBOPIOBAHDb.
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KNOWLEDGE AND SKILLS OF NURSES REGARDING ORPHAN DISEASES
O.R. Boyarchuk', I. M. Antoniuk?

I. Horbachevsky Ternopil National Medical University (Ternopil, Ukraine)'
Ternopil Regional Children’s Clinical Hospital (Ternopil, Ukraine)’

Summary.

Introduction. The role of the nurse in providing comprehensive and individualized care to patients with rare diseases is one of
the key roles. Nurses work closely with physicians and patients and play an educational role for patients and their families, facilitating
coordination, monitoring and continuity of care. Therefore, nurses should have a certain range of knowledge and skills regarding the
most common rare diseases.

The aim of research was to determine the knowledge and skills of nurses regarding some specific rare diseases.

Material and methods. An anonymous and voluntary survey of nurses was conducted at the regional children’s clinical hospital
from April to May 2023. A total of 63 nurses from the hospital participated in the survey. The questionnaire consisted of 27 questions
related to the sociodemographic data of the respondents and rare diseases. The most common rare diseases encountered in the practice
of nurses at the hospital were primary immunodeficiencies (PID), spina bifida (SB), cystic fibrosis, and juvenile idiopathic arthritis.

The research results are presented in the form of descriptive statistics. Comparisons of frequency parameters were made using the
Chi-square test. Differences between parameters were considered statistically significant at p<0.05. Statistical analysis of the survey
results was performed using the statistical package STATISTICA 10.0 and Microsoft Excel 2003 spreadsheet editor.

The research and the publication of the materials were approved by the Bioethics Committee of the I. Horbachevsky Ternopil Na-
tional Medical University (protocol Ne 73 dated 03.04.2023).

The study was conducted within the framework of the research project of the Department of Children’s Diseases with Pediatric
Surgery of the 1. Horbachevsky Ternopil National Medical University “Improvement of methods of diagnostics, treatment and rehabil-
itation of the most common children’s diseases”, registration number 0122U000039.

Results. The majority of respondents were female (96.8%), between the ages of 31 and 50 (63.5%), and employed in the hospital
setting (90.5%). Most were experienced workers with more than 20 years of experience (52.4%). Overall, the majority of respondents
(71.0%) correctly identified which diseases are rare. The percentage of correct answers regarding knowledge of rare diseases ranged
from 47.9% for PID to 77.5% for SB, while correct answers regarding skills ranged from 41.3% for SB to 63.0% for PID. Overall,
nurses demonstrated better knowledge than skills regarding rare diseases (p=0.0003). The most problematic issues were that HIV/
AIDS was classified as PID (31.7%), lack of knowledge about standards of neurogenic bladder control in children with SB (49.2%),
unfamiliarity with the technique of subcutaneous immunoglobulin administration (87.3%), and bowel cleansing procedures in children
with SB (95.2%), as well as infection control in patients with cystic fibrosis (66.1%).

Conclusion. The study revealed a lack of awareness among nurses regarding certain rare diseases. The lowest level of knowledge
was found for primary immunodeficiencies. There is a need to improve nurses’ knowledge and skills regarding rare diseases, which
can improve the quality of care for rare disease patients and their families. The development of educational interventions for nurses can
help to increase their awareness of rare diseases.

Key words: Rare diseases; Nurses; Awareness; Primary immunodeficiencies; Spina bifida; Cystic fibrosis; Juvenile idiopathic
arthritis.
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Summary

Acute kidney injury (AKI) is a common complication with high mortality rates among preterm infants at neonatal intensive
care units. Identification of preterm newborns who are at risk for developing AKI is essential not only for early diagnosis and
treatment, but also for prevention since AKI significantly worsens an outcome of any disease. Studying the information content
of additional non-invasive markers for AKI, in particular, parameters of regional renal oxygen saturation (RrSO,) and Doppler
estimation of blood flow in the main renal vessels is interesting.

The aim of the study was to evaluate the diagnostic performance of additional markers (measurements of RrSO, and
blood flow in the main renal vessels using Doppler ultrasonography) in diagnosing of AKI and its degree of severity in preterm
newborns with patent ductus arteriosus (PDA).

Material and methods. 4 single-center, open, prospective cohort study examined 66 preterm infants born at 29-36 weeks
of gestational age (GA) undergoing treatment at the Department of Anesthesiology and Intensive Care for newborns. Inclusion
criteria: preterm newborns born between 29-36 week's gestation with hemodynamically significant PDA (hsPDA), a written
informed consent to participate in this study provided by parents. Exclusion criteria: congenital malformations, grades III-1V
intracerebral or intraventricular hemorrhages, neonatal sepsis, severe perinatal asphyxia, skin diseases, fetal growth restriction.
Clinical examination and treatment of children was carried out according to current guidelines. The modified neonatal KDIGO
criteria were used to diagnose and characterize the severity of AKI.

Doppler ultrasound measurements were done to reveal the presence, size, and hemodynamic significance of PDA. Color
Doppler ultrasonography was performed to evaluate intrarenal hemodynamics upon hospital admission of children prior to
prescribing ibuprofen, and in the case of hsPDA detection —on the 3" and 10™ days of life. Blood flow in the area from the main
renal artery to the interlobar renal artery of the right kidney was measured including peak systolic velocity (PSV), end diastolic
velocity (EDV), and the resistive index (RI) was calculated. RrSO, values were recorded using near-infrared spectroscopy (NIRS)
and renal fractional tissue oxygen extraction (rFTOE) was estimated within 24 hours on the 1%, 3 and 10" days of life.

The study received a positive conclusion of the Biomedical Ethics Commission of Dnipro State Medical University (minutes
of the Commission meeting No. 8 dated 04.26.2023), which considered the scientific study as being consisted with generally
accepted norms of morality, human rights requirements, interests and personal dignity of the study participants, bioethical
standards of work with pediatric patients. There was no risk for study participants when performing examinations. Legal
guardians of the children enrolled in the study were informed about all aspects related to the purpose, tasks, methods and expected
benefits of the study. Laboratory and instrumental methods of examinations were generally adopted, medicines planned to be
prescribed were licensed for use. Experiments with human subjects were not carried out.

Statistical processing of the results was realized using a software product STATISTICA 6.1® (StatSoft Inc., serial number
AGAR909IE415822FA). A set of statistical analysis methods based on parametric and non-parametric criteria was used for
solving the tasks of testing a hypothesis on differences between mean values, methods of assessing the effect with an alternative
form of a reaction result, correlation analysis (Spearman’s rank correlation), cluster analysis.

The study was conducted within the bounds of complex research activities at the Department of Propaedeutics of Children's
Diseases and Pediatrics No. 2 of Dnipro State Medical University “Development of criteria for early diagnosis and prediction
of comorbid kidney damage in children with somatic and infectious diseases” (state registration number 0119U100836), the
study period 09.2019-12.2023.

Results. Group 1 (with moderate renal impairment) included 43 patients with a GA of 33.27+0.43 weeks. AKI was detected
in 12 patients (27.9%), of those, 10 (23.3%) children developed stage 1 AKI according to the modified neonatal KDIGO criteria,
and stage 2 AKI were classified in 2 (4.7%) patients. Group 2 was composed of 5 patients (infants with severe renal impairment)
with a GA of 31.60+0.75 weeks. All the children in this group had different stages of AKI (stages 1-3), which progressed to acute
renal failure after 7 days. Mortality in this group was 60%. Group 3 consisted of 18 patients (infants with mild renal impairment)
with a GA of 32.86+0.29 weeks. AKI stage 1 was diagnosed in 2 (11.1%) patients, and AKI was not detected in 16 (88.9%) of
them. On the I* day of life, the PSV and EDV values of the interlobar artery in children of the group with mild renal impairment
were higher than those in children with a severe course of the disease (p<0.05). This trend regarding PSV continued on the 3%
day. Doppler parameters of renal blood flow, namely a decrease in EDV of the interlobar artery to 1.96 £ 2.22 cm/s and PSV to
8.14 £ 2.71 cm/s on the I* day of life, as well as a decrease in PSV to 17,60 £3.82 cm/s, EDV to 3.40+0.82 cm/s and increased

26



PE3YNbTATU AUCEPTALINHUX TA HAYKOBO-OOCIIAHUX POBIT

RI up to 0.80+0.04 of the main renal artery were found to be early non-invasive predictors of severe AKI in preterm newborns
on day of life 1 (p<0.05). Non-invasive monitoring of RrSO, and calculation of rFTOE revealed a decrease in renal oxygenation
by NIRS in preterm infants with PDA on the I* day of life to 53.60 + 1.11%, as well as rFTOE values of 0.45 + 0.01, that was
prognostically unfavorable with regard to the course of AKI (p<0.05). The highest value of RrSO, on day 10 (91.8+0.81%) and
the lowest rFTOE value (0.05 = 0.01) (p<0.05) might indicate irreversible changes associated with reduced oxygen utilization
due to destruction of cells and be used as a screening tool to detect and assess ductal steal phenomenon caused by hsPDA and
the development of AKIL

Conclusions. 4 decrease in the rate of diuresis within the first 5 days of life as well as a two fold increase in the level of
serum creatinine on postnatal days 3 and 10 were the main, but late markers for the development of severe kidney impairment in
preterm newborns. Doppler parameters of renal blood flow, namely decreased EDV and PSV in the interlobar artery on the I
day of life, and decreased PSV, EDV and increased RI in the main renal artery has been found to be early non-invasive predictors
of severe AKI in preterm newborns on the I* day of life. Non-invasive monitoring of RrSO, and calculation of rFTOE can serve
as screening tools for detection and assessment of hsPDA-related ductal steal phenomenon and the development of AKI.

Key words: Preterm Newborns, Renal Blood Flow, Regional Renal Oxygen Saturation (RrSO2); Renal Fractional Tissue

Oxygen Extraction(rFTOE); Acute Kidney Injury.

Introduction

Acute kidney injury (AKI) is a common complication
with high mortality rates among preterm infants at neonatal
intensive care units. The incidence of AKI detection
has been reported at 70% in this category of patients
with rates of mortality up to 60%. This issue is greatly
exacerbated with the declining birthrate and increasing
percentage of premature births [2, 3, 9]. Identification of
preterm newborns who are at risk for developing AKI is
fundamental not only for early diagnosis and treatment,
but also for prevention since AKI significantly worsens
outcomes of any disease.

According to the KDIGO neonatal modification,
the criteria for AKI are determined by the magnitude
of changes in serum creatinine concentration or urine
output (oliguria) [9, 17, 29]. It is believed that the level of
serum creatinine is not diagnostically sensitive enough to
identify early stages of AKI, considering the occurrence
of increased serum creatinine only with the development
of irreversible morphological changes in the renal tissue.
The functional decrease in glomerular filtration rate (GFR)
does not reflect changes in real-time GFR, and the latter
indicator can be 50% at the time of a noticeable increase in
serum creatinine level [12, 15, 27]. Moreover, the diagnosis
of AKI based on an increase in the serum creatinine level
of more than 26.5 pmol/l within 48 hours is limited, since
AKI can be documented no earlier than the 3™ postnatal
day. Meanwhile, it increases the risk of mortality by 50%
[24, 28].

Hence, there seems to be a constant search for new
early and preferably non-invasive criteria for AKI, as
well as an assessment of the criterion validity degree and
selection of the most sensitive and specific ones. Aside
from needing early diagnosis and appropriate treatment
for kidney function decline in preterm newborns, an
important factor that defines an approach to identifying
additional diagnostic and prognostic markers for AKI is
the necessity to provide potentially nephrotoxic therapy
for such neonates.

In preterm newborns, especially with hemodynamically
significant patent ductus arteriosus (hsPDA), AKI is most
often a consequence of prerenal cause — systemic arterial
steal syndrome [4, 30]. Clinical consequences of PDA
functioning depend on the volume of left-right blood

shunting and the capability of a newborn organism to
compensate for hemodynamic disorders. Compensatory
mechanisms are represented by an ability to increase left
cardiac output due to enhancing myocardial contractility or
increasing heart rate and to redistribute reduced blood flow
by lowering diastolic pressure with consequent vasculature
constriction and reduction of end-organ perfusion [6], which,
in turn, can be a pathogenetic component of kidney damage
and requires instrumental control, in particular ultrasound
(US) examinations and measurements of regional tissue
oxygen saturation using near-infrared spectroscopy (NIRS).

The Doppler ultrasound technique of blood flow
examination allows the velocity of blood flow estimation
in rather large-caliber vessels and indirect measurement of
the oxygen uptake rate in tissues but does not indicate the
degree of its utilization. NIRS measurement of regional
tissue oxygen saturation, in particular, regional renal tissue
oxygen saturation (RrSO,), could be used to complement
conventional monitoring (pulse oximetry, dopplerography)
of end organ perfusion [8, 11, 13, 14, 21, 22]. Assessment
of tissue oxygen supply and consumption is diagnostically
significant, but its interpretation is constrained by changes
in the cardiovascular system during postnatal adaptation,
vasomotor immaturity, as well as anatomical and
physiological features of preterm newborns [2, 16, 33].

All of the aforementioned areas still need to be further
studied on the informativeness of additional non-invasive
markers for AKI, especially parameters of regional renal
tissue oxygen saturation and Doppler examination of blood
flow in the main renal vessels.

The aim of the study was to evaluate the diagnos-
tic performance of additional markers (measurements of
RrSO, and blood flow in the main renal vessels using Dop-
pler ultrasonography) in diagnosing of AKI and its degree
of severity in preterm newborns with PDA.

Material and methods. A total of 66 preterm infants
(gestational age (GA) of 29-36 weeks) undergoing treat-
ment at the Department of Anesthesiology and Intensive
Care for newborns of ME “Regional Medical Center of
Family Health” DRC”, Dnipro, were enrolled in the study.

The study was designed as open, single-center,
prospective, cohort. Inclusion criteria: premature

27



HEOHATOJOrIA, XIPYPTISi TA NEPUHATANBHA MEAULUHA
NEONATOLOGY, SURGERY AND PERINATAL MEDICINE

ISSN 2226-1230 (PRINT) ISSN 2413-4260 (ONLINE)

T. X111, Ne 3(49), 2023
voL. X1, Ne 3(49), 2023

KEY TITLE: NEONATOLOGIA, HIRURGIA TA PERINATAL'NA MEDICINA (ONLINE)
ABBREVIATED KEY TITLE: NEONATOL. HiR. PERINAT. MED. (ONLINE)

newborns with gestational age of 29-36 weeks with PDA
who were in the intensive care unit due to respiratory
distress syndrome (RDS), moderate asphyxia, signs
of intrauterine infection (IUI) (pneumonia), presence
of signed informed consent of parents for research.
Exclusion criteria: congenital malformations, intracerebral
and intraventricular hemorrhages of the III-1V degree,
neonatal sepsis, severe asphyxia during childbirth, skin
diseases, fetal growth retardation. The need to introduce
such exclusion criteria is due to their severe impact on
systemic and renal hemodynamics (the impossibility of
isolating the effect of PDA) and the impossibility of using
additional examination methods. Clinical examination and
treatment of children was carried out according to current
guidelines [25, 26].

To induce hsPDA closure, the following were used:
fluid restriction (for all the children), ibuprofen (prescribed
to 32 children at the end of the 1% day of life in doses of
10-5-5 mg/kg/day intravenously or 20-10-10 mg/kg/day
rectally for a three-day course) [23].

The modified neonatal KDIGO criteria were used to
diagnose and characterize the severity of AKI [29]. Diuresis
was calculated every 6 hours daily, serum creatinine was
measured on days 1, 3 and 10.

Doppler ultrasound measurements were done to reveal
the presence, diameter, and hemodynamic significance of
PDA [4, 30]. Color Doppler ultrasound scanning of the
renal vascular bed was performed using a microconvex
sensor with a frequency of 5-8 MHz (“TOSHIBA” Nemso
XG model SSA-580A (Japan) from the main renal artery
to the interlobar renal artery of the right kidney, which was
visualized from the flank region in the child’s position on
the back immediately upon admission of the child to the
department before prescribing ibuprofen, and in case of
detection of GZVAP — on the third and tenth days of life.
Blood flow in the area from the main renal artery to the
interlobar renal artery of the right kidney was measured
including peak systolic velocity (PSV), end diastolic
velocity (EDV), and the resistive index (RI) was calculated.

RrSO, values were recorded using near-infrared
spectroscopy (NIRS), and renal fractional tissue oxygen
extraction (rFTOE) was estimated within 24 hours on the
1%, 31 and 10" day of life using the “Somanetics INVOS
5100 C” device (USA). After localization of the kidney
with the help of ultrasound examination and measurement
of dopplerometric indicators, daily assessment of renal
oxygenation (RrSO2) was carried out.

The study received a positive conclusion of the
Biomedical Ethics Commission of Dnipro State Medical
University (minutes of the Commission meeting No. 8§
dated 04.26.2023), which considered the scientific study as
being consisted with generally accepted norms of morality,
human rights requirements, interests and personal dignity of
the study participants, bioethical standards of dealing with
pediatric patients. There was no risk for study participants
when performing examinations. Legal guardians of the
infants enrolled in the study were informed about all
aspects related to the purpose, tasks, methods and expected
benefits of the study. Laboratory and instrumental methods
of examinations were generally adopted, medicines planned
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to be prescribed were licensed for use. Experiments with
human subjects were not carried out.

A set of statistical analysis methods based on parametric
and non-parametric criteria was used for solving the tasks
of testing a hypothesis on differences between mean values,
methods of assessing the effect with an alternative form
of a reaction result, correlation analysis (Spearman’s rank
correlation), cluster analysis. Statistical processing of the
results was realized using a software product STATISTICA
6.1® (StatSoft Inc., serial number AGAR909E415822FA).

The study was conducted within the bounds of complex
research activities at the Department of Propaedeutics of
Children’s Diseases and Pediatrics No. 2 of Dnipro State
Medical University “Development of criteria for early
diagnosis and prediction of comorbid kidney damage
in children with somatic and infectious diseases” (state
registration number 0119U100836), the study period
09.2019-12.2023.

Results and discussion

In total, 66 children with a GA of 27-35 weeks were
included in the examination: 11 infants (16.6%) with GA
of 27-31 weeks, 44 (66.8%) infants with GA of 32-34
weeks and 11 (16.6%) infants with GA of 35 weeks. The
group had a predominance of boys (60.6%). A mean body
weight of the examined infants was 1888.97+335.0 g: 11
infants (16.6%) weighing up to 1500 g, 55 infants (83.3%)
weighing 1501-2700 g. A median 1-minute Apgar score
was 6.03 (5-7) points in neonates, 5-minute — 6.85 (6-8)
points. The main diagnoses were: RDS in 49 children
(74.2%), moderate birth asphyxia in 7 (10.6%), IUI in 10
(15.2%).

On postnatal day 1, PDA without signs of hemodynamic
significance was detected in 32 infants (48.5%), hsPDA
was diagnosed in 34 (51.5%) infants. A PDA diameter
(Me; Q1-Q3) was of 2.28 (1.6-2.5) mm on the 1* day.
On postnatal day 3, PDA without signs of hemodynamic
significance was identified in 5 infants (7.6%), hsPDA —in
3 (4.6%). APDA diameter (Me; Q1-Q3) was 0of 0.29 (0-1.0)
mm on the 3" day.

Clinical and paraclinical parameters of kidney functions
in the examined neonates are presented in Table 1.

The characteristics of renal blood flow were closely
dependent on the size of PDA on the first day of life. Thus,
peak systolic velocity (PSV) of blood flow had an inverse
relationship between the size of PDA and this indicator on
the first day of life in the main renal artery (r, =-0.483,
p<0.01) and interlobar renal artery (r, =—0.410, p< 0.000).

Considering that the GA of the examined infants was
different, at the first stage, the work was focused on analysis
of associations (correlation analysis, Spearman’s method)
between the GA and the presented clinical and paraclinical
parameters of kidney functions. Only significant (p<0.05)
weak correlations were found between GA and indicators
of diuresis on the 3" day of life (r =0.299), RrSO, on the 1*
day of life (r=0.253), Rl in the interlobar artery on the 10"
day of life (r, =—0.248). Regarding the principal marker
for the diagnosis of AKI in newborns, namely the level of
serum creatinine, no significant correlations were found
between this indicator and GA.
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Table 1

Parameters of kidney functions in the examined newborns

Parameters, (M+m) | Values
Diuresis, (ml/kg/h)
Day 1, 1-6 hours 1,08+0,05
Day 1, 6-12 hours 1,78+0,09
Day 3, 1-6 hours 2,34+0,14
Day 3, 6-12 hours 2,78+0,18
Day 10, 6-12 hours 3,47+0,18
Serum creatinine level, (umol/L)
Day 1 66,04+4,55
Day 2 80,66+6,68
Day 10 65,89+5,87
Regional renal oxygen saturation, RrSO,, %
Day 1 72,98+1,94
Day 2 80,26+0,92
Day 10 86,70+0,88
Renal fractional tissue oxygen extraction, rFTOE
Day 1 0,24+0,02
Day 2 0,17+0,01
Day 10 0,11+0,01
Blood flow in the interlobar renal artery, (cm/s)
PSV on day 1 15,3310,51
EDV on day 1 4,66+0,30
IR on day 1 0,71+£0,01
PSV on day 3 18,26+0,58
EDV on day 3 5,61+0,29
IR on day 3 0,69+0,02
PSV on day 10 22,39+0,60
EDV on day 10 6,89+0,38
IR on day 10 0,70+0,01
Blood flow in the main renal artery, (cm/s)
PSV on day 1 24,03+0,69
EDV on day 1 7,82+0,50
IR on day 1 0,67+0,02
PSV on day 3 27,4040,70
EDV on day 3 8,59+0,44
IR on day 3 0,68+0,01
PSV on day 10 30,67+0,61
EDV on day 10 9,84+0,43
IR on day 10 0,68+0,01

Given the clinical and paraclinical heterogeneity of
the groups, a lack of clear correlations between GA and
other AKI parameters, statistical processing of these data
was carried out using cluster analysis (tree clustering
to determine the number of clusters and a ball model
to represent characteristics of clusters). Groups were
allocated based on the same combination of clinical and
paraclinical parameters of kidney functions, which differed
significantly between groups (p<0.05) (table 2).

Group 1 included 43 patients with a GA of 33.27+0.43
weeks. Average weight 1826.33 £0.346. RDS was present
in 33 (76.7%) patients, asphyxia in 3 patients (7%), IUIl in 7
(16.3%).AKI was detected in 12 patients (27.9%), of those,
10 (23.3%) infants developed stage 1 AKI according to the
modified neonatal KDIGO criteria, and stage 2 AKI were
classified in 2 (4.7%) patients. Loss of renal functions or
mortalities were not documented in this group (moderate
renal impairment group).

Group 2 was composed of 5 patients with a GA of
31.60+0.75 weeks. Average weight 1726.33 £0.259. RDS
was present in 4 (80%) patients, asphyxia in 1 patient
(20%). All the infants in this group had different stages of
AKI (stages 1-3), which progressed to acute renal failure
after 7 days. Mortality in this group was 60% (3 infants
with severe AKI died), that gave grounds to define this
group as having severe renal impairment.

Group 3 consisted of 18 infants with a GA of 32.86+0.29
weeks. Average weight 1811.27 £0.359. RDS was present
in 12 patients (66.6%), asphyxia in 3 patients (16.7%),
intrauterine infection in 3 (16.7%). AKI stage 1 was
diagnosed only in 2 (11.1%) of them, and AKI was not
detected in the other 16 (88.9%) infants. There were no
mortalities in this group, the disease course was the most
favorable, and all renal alterations were reversible (mild
renal impairment group).
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Table 2
Groups of preterm newborns with the same combination of clinical and paraclinical parameters of kidney
functions
Parameters Cz‘rrg:‘%; G(r::g)Z C(ir:c::%)i%
Regional renal oxygen saturation, RrSO,, (%)
Day 1 69,80 + 2,41 53,60 + 1,11 85,94 + 1,42
Day 3 78,32+ 1,11* 73,40 + 1,83* 86,38 + 1,12*
Day 10 87,67 + 6,82 *A 91,80 + 0,81*7 82,88 + 1,62*/
Renal fractional tissue oxygen extraction, rFTOE
Day 1 0,27 £ 0,02 0,45 £+ 0,01 0,11 £ 0,02
Day 3 0,19 £0,01* 0,24 + 0,02* 0,10 £ 0,01*
Day 10 0,10 £0,01* 0,05 +0,01** 0,14 £ 0,01*
Blood flow in the interlobar renal artery, (cm/s)
PSV on day 1 15,30 £ 0,62 8,14+ 2,71 17,39 £ 0,63
EDV on day 1 4,50 £ 0,41 1,96 + 2,22 5,77 0,41
PSV on day 3 18,66 + 0,63* 9,60 +1,21* 19,72 £ 1,11*
PSV on day 10 22,20 £ 0,64** 15,20 £1,62** 24,83 £1,12*»
EDV on day 10 6,41+ 0,42* 3,00 +0,82* 9,11+0,73*
Blood flow in the main renal artery, (cm/s)
PSV on day 1 23,57 £ 0,73 17,60 £3,82 26,88 £ 1,31
EDV on day 1 7,06 £ 0,63 3,40 £0,82 10,833 +0,83
Rl on day 1 0,70 £ 0,02 0,80 + 0,04 0,58 £ 0,03
EDV on day 3 8,00 + 0,53* 6,60 + 1,53* 10,55 £ 0,91*
Diuresis, (ml/kg/h)
Day 1, 1-6 hours 1,11 £ 0,07 0,66 +£0,12 1,10 £ 0,07
Day 1, 6-12 hours 1,81+£0,12 1,06 £ 0,33 1,90 £ 0,15
Day 3, 1-6 hours 2,17 £ 0,16* 1,04 £ 0,41* 3,10 £ 0,21*
Day 3, 6-12 hours 2,59 +0,21* 1,3+£0,72¢ 3,63 £0,21*
Day 10, 6-12 hours 3,79 £0,21*A 1,4 £ 0,60 3,28 + 0,327
Serum creatinine level, (umol/L)
Day 1 73,00 £ 6,74 72,60+ 9,73 54,55+ 6,64
Day 3 83,57 £7,43* 151,80 £ 35,42* 54,7248,81
Day 10 62,88+5,82*" 147,20+ 9,83 49,1543,51
Notes:

*— significant differences from the corresponding parameters on the 1%t day, p<0.05;
A — significant differences from the corresponding parameters on the 3 day, p<0.05.

A mean PDA diameter was 1.54+0.2 mm in the group
with moderate renal impairment on the 1% day of life, and
it was the largest (3.30+1.2 mm, p<0.05) in the group with
severe renal impairment compared to other groups (a large
diameter as a manifestation of hemodynamic significance).
In the group with mild renal impairment, the diameter of
PDA was the smallest —0.75 £ 0.20 mm. By the 3" day
of life, the ductal diameter did not exceed 1.54+0.1 mm,
and PDA was not hemodynamically significant (p<0.05)
in all the infants. That is, the maximum impact of hsPDA
on hemodynamics in the form of ductal steal phenomenon
affecting renal blood flow with the subsequent development
of AKI was documented in Group 2 (with severe renal
impairment). With hsPDA, the development of AKI
directly depended on the size of PDA on the first day and
its hemodynamic significance (r, =0.593, p<0.001 and r,
=0.532, p<0.002, respectively).Currently, the literature
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contains evidence concerning hsPDA effects on the
development of AKI due to a decrease in renal perfusion
[31,32].

The highest level of serum creatinine was detected in
the group with severe renal impairment as compared to
that in other groups (p<0.05) on the 3" and 10" days of
life. And at the same time, there was a significant increase
in these values in groups with moderate and severe renal
impairment as compared to the 1* day of life, but it was
the group with severe renal impairment that the highest
increase in creatinine level (151.80+£35.42 pmol/l versus
72.60+9.73 umol/l) was revealed on the 3™ day that
demonstrated the progression of AKI into acute renal
failure. The diagnosis of AKI has been proven to be based
on an increase in serum creatinine level of more than
26.5 pmol/l within 48 hours thereby increasing the risk of
death by 50% [28]. Thus, the increase in serum creatinine
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on postnatal days 3 and 10 was directly correlated with
the development of severe renal impairment in the group.

On the 1* day of life, the PSV and EDV values in the
interlobar artery were greater in infants of the group with
mild renal impairment than those in infants with a severe
course of the disease (p<0.05). This trend regarding PSV
continued on the 3" day. However, the EDV values in the
interlobar artery did not differ statistically on the 3™ day
in the presented groups. But in the meantime, the systolic
and diastolic blood flow parameters in the interlobar artery
were increased in all the groups on the 10" day, as well
as significant differences in PSV and EDV were found in
the groups with the maximum values in Group 3 being
maintained.

The lowest PSV values in the interlobar artery were
noted in the group with severe renal impairment on the
15 (9.60£1.2 cm/s) and 3™ day (1.96+2.2 cm/s) of life
(p<0.05). So, that could be considered to be a predictor of
the AKI development (ischemic changes in arterial blood
flow). Moreover, in the group with severe renal impairment
on postnatal day 10, there were arecas where absolutely no
blood flow signal was detected in the interlobar artery,
which had been reported in the literature as a symptom
characteristic of nephrosclerosis [18].

In the group with moderate renal impairment, the blood
flow parameters in the interlobar artery on the 1% day
were higher compared to those in the group with severe
renal impairment, but lower than in the group with mild
impairment (p<0.05). Similar dynamics continued up to
the 3 day of life, and PSV did not differ significantly
between groups with mild and moderate renal impairment
on postnatal day 10.

The Doppler-derived renal RI assessing renal perfusion
did not differ statistically between the groups when
examining the interlobar artery, so it could not serve as
a marker for AKI.

A similar trend occurred in the analysis of blood flow
parameters of the main renal artery, namely, the highest
values of systolic and diastolic blood flow on the 1* day
of life were noted in the group with mild renal impairment
(26.88+1.31 cm/s and 10.83+ 0.83 cm/s, respectively)
(p<0.05), the lowest blood flow parameters —in the group
with severe manifestations of AKI (17.604+3.82 cm/s and
3.40+0.82 cm/s, respectively). In the group with moderate
renal impairment, blood flow indicators were intermediate
(23.57+0.68 cm/s and 7.06+0.63 cm/s, respectively). The
blood flow in the renal artery did not differ statistically
between groups on other days of life.

The most indicative was a change in Doppler RI in
the main renal artery on the 1* day of life depending on
the degree of renal impairment. The most severe renal
impairment was revealed on postnatal day 1 (lethal
outcomes were also registered) at RI 0.80+£0.04 in the
main renal artery, while moderate renal impairment was
considered at RI 0.704+0.02. In the group with mild renal
impairment on the 1 day, a RI value was of 0.58+0.03
(significantly less than in the other groups, p<0.05). Thus,
increased RI values in the main renal artery on the 1* day
were associated with the development of severe renal
impairment.

RrSO, values were the highest (85.94+1.36%) in the
group with mild renal impairment on the 1% day of life,
while in Group 1 with moderate impairment, RrSO2 was
19% (69.80+2.36%) less, and the lowest values of RrSO,
(53.60+1.11%) were observed in the group with severe
impairment on the 1% day, which was 38% less than in the
group with mild impairment. It is particularly noteworthy
that all patients with daily mean RrSO, below 53.60 +
1.12% later developed severe stages of renal impairment.
By the 3 day of life, RrSO, was on average 15% higher
in Group 3 than that in Group 2 and 9% higher than that in
Group 1. On postnatal day 10 (when PDA had been already
functionally or medically closed in infants), the ratio of
RrSO, values was radically changed since the indicator
was the highest in the group with severe renal impairment,
which was prognostically unfavorable (Table 2).

This may suggest that RrSO, values were decreased on
postnatal day 1 in groups with severe and moderate renal
impairment due to ischemic environment and reduced
oxygen delivery to tissues due to PDA, and especially
hsPDA. On the 10™ day, after ductal closure, the ratio of
RrSO, values was shifted completely, and this was probably
driven by reduced oxygen utilization in tissues injured by
reperfusion in infants with severe renal impairment.

RrSO, values and their prognostic significance have
been much debated issues recently. The findings of the
group with mild renal impairment are consistent with study
results of RrSO, evaluations in healthy stable preterm
infants during the first weeks of life [ 7]. Hypoxic conditions
cause both inadequate tissue perfusion and oxygenation
which, as a rule, are worsened by subsequently occurring
reperfusion. Later, with sufficient blood flow, oxygen
utilization by tissues improves, which brings a somewhat
lower indicators of peripheral oxygenation (10-15%), that
has also been proven by researchers in their studies [10,
19]. However, there are situations when a sufficient level of
oxygen supply is unable to restore tissues, post-reperfusion
alterations are occurred, manifesting in signs of impaired
kidney functions (increased serum creatinine level),
persistent blood flow disorders (areas with lack of blood
flow in the interlobar artery), reduced utilization of oxygen
by tissues with reactive oxygen species accumulation. The
latter is a prognostically unfavorable sign.

In our opinion, increased values of rFTOE may
indicate either a decrease in oxygen delivery to the renal
tissue with constant oxygen uptake, or an increase in
tissue oxygen uptake with a lack of its delivery, since
rFTOE is the ratio of the two variables (arterial oxygen
saturation and RrSO, values), so that is consistent with the
data obtained in a study by Harer M. W. and Chock V. Y.
[11]. The significant decrease in rTFTOE may indicate an
increase in renal blood flow and oxygen delivery to the
renal tissue under condition of blood flow restoration in
combination with a reduced oxygen utilization following
cell destruction. While assessing oxygen delivery
using RrSO,, it can be expected that such dynamics of
rFTOE represents an increase in oxygen supply with
a simultaneous decrease in utilization during reperfusion,
and reduced blood flow in some renal areas provides
information on the minimal oxygen utilization in infants
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with severe renal tissue injury accompanied by reactive
oxygen species accumulation [5].

In the group with mild renal impairment, rFTOE
fluctuated narrowly, increasing from 0.1140.02 to 0.14+0.01
(p<0.05), which indicated an increase in tissue oxygen
uptake during the first 10 days of life. In the group with
moderate impairment, tFTOE values were more than half
decreased over that period, indicating the normalization
of blood flow with adequate oxygen consumption. And in
the group with maximum renal impairment, rFTOE values
were significantly decreased from 0.45+0.01 to 0.05+0.01,
(p<0.05), and all the infants in this group had the maximum
diameter of hsPDA. On postnatal day 10, RrSO, values
were increased and rFTOE values were decreased in
preterm infants who had the largest diameter of hsPDA on
the 1% day of life. Our findings match the data of a study
by M. W. Harer et al. [10, 11], where renal parameters
measured with NIRS were shown to be predictors of the
AKI development. Therefore, non-invasive monitoring of
RrSO, and calculation of tTFTOE could be used as screening
tools to detect and assess ductal steal phenomenon caused
by hsPDA and predict the development of AKI, that is
consistent with the data obtained by Navikiené J. [22].

Conclusions.

1. A decrease in the rate of diuresis within the first 5
days of life as well as a twofold increase in the level of
serum creatinine on postnatal days 3 and 10 were the main,
but late markers for the development of severe kidney
impairment in preterm newborns.

References:

2. Doppler parameters of renal blood flow, namely
decreased EDV to 1.96 +£2.22 cm/s and PSV to 8.14 £2.71
cm/s in the interlobar artery on the 1% day of life; decreased
PSV to 17.60 + 3.82 cm/s and EDV to 3.40 + 0.82 cm/s
along with increased RI to 0.80 £ 0.04 in the main renal
artery has been found to be early non-invasive predictors
of severe AKI in preterm newborns on the 1* day of life.

3. Non-invasive monitoring of RrSO, and calculation
of rTFTOE can serve as screening tools for detection and
assessment of hsPDA-related ductal steal phenomenon and
the development of AKI. Reduced renal oxygenation to
53.60 £ 1.11% and rFTOE values to 0.45 = 0.01 detected
using NIRS in preterm infants with PDA on the 1% day of
life were prognostically unfavorable regarding the course of
AKI. Excessively high levels of RrSO, on postnatal day 10
(91.8+0.81%) and inappropriately low values of TFTOE (0.05
+ 0.01) could indicate irreversible impairments associated
with decreased oxygen utilization due to cell destruction.

Prospects for further research —to study the inci-
dence and severity of AKI according to the modified neona-
tal KDIGO criteria in preterm newborns with hsPDA, risk
factors for the development of AKI and to develop criteria
for early diagnosis of AKI in preterm newborns with hsPDA.
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Pe3ome

Beryn. T'octpe momkomkersst Hupok (['TIH) — mommpene yckinagHeHHs y epeyacHO HApODKEHUX AIiTeH, sKi mepeOyBaroTh
y BiZ[IIiIIeHH}IX iHTeHCI/IBHO.f Tepar{i'i HOBOHapOI[)KeHI/IX 3 BUCOKOIO HeTaJ’ILHiCTIO. BI/ISIBJICHHSI HCAOHOUIICHUX HOBOHapOI()KeHI/IX, SIKi
CXWIBHI 710 pu3uKy po3BuTKy ['TIH, BakiMBe He TUTBKH JUTsl paHHBOT IIaTHOCTUKY Ta JTIKYBaHHS, ajie i s MPO(DITaKTHKH, OCKUTBKU
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I'TTH 3na4HO noripIrye mporHo3 Oyab-saKoro 3aXBOpIoBaHHs. BrBueHHs iHQOpMaTHBHOCTI JOAATKOBUX HEIHBA3UBHUX MapKePiB rOCTPOro
YPXKEHHS| HUPOK, 30KpPEMa MOKa3HUKIB PEriOHAPHOTO HACHYCHHS TKAHWH HUPKH KucHeM (RrSO,) Ta nonmiepiBcbkoro A0CHi/IKEHHs
KPOBOTOKY B MariCTpaabHUX CyIHHAX HUPKHU MPEICTABISE iHTEPEC.

Merta nociiKeHHs — BUBIE€HHS NiarHOCTUYHOT 3HAYYIIOCTi JOMaTKOBUX MapkepiB (BMMiproBanHs RrSO, Ta jonmiepiBchkoro
JOCIIIJPKeHHS KPOBOTOKY B MaricTpalbHHUX CyAWHAaX HUpKHW) y miarHocturi ['TIH Ta #oro cTymeHs TSHXKKOCTI y HETOHONICHUX
HOBOHAPOJ/UKEHUX 3 BIJKPUTOIO apTepiabHOIO IPOTOKOIO.

Marepian i MeToau q0CTiKeHHS. Y BiIKPUTOMY, OJJHOLICHTPOBOMY, IPOCIIEKTUBHOMY, KOTOPTHOMY JOCIIDKeHHI 00CTEKeHO 66
HEIOHOIIICHUX HOBOHAPODKEHMX AiTell (recramiiianii Bik 29-36 THxkHIB), sKi nepeOyBaiy Ha JIKyBaHHI y BiIUIIICHHI aHECTE310JI0Ti1
Ta IHTEHCHBHOI Teparii /sl HOBOHAPOPKCHHUX. KpuTepii BKIIIOUEHHS: ITepeaJacHo HapoKeHI HOBOHAPOKEeHI y TepPMiHi recraril
29-36 THKHIB 3 TeMO TUHAMIYHO 3HAYMMOIO BiJIKPUTOIO apTepiansHoro npotokoto (I'3BAIT), HasBHicTh minnucanoi noingopmoBaHol
3roxu 0aThKiB Ha gocuimkeHHs. Kputepil BUKIIOUEHHS: BPO/PKeHI Bl PO3BUTKY, BHYTPIIIHHOMO3KOBI Ta BHYTPILIHbOULTYHOUKOBI
kposoBmimBH I1I-1V crymnens, cerncuc HOBOHApOIKEHUX, BakKa ac(iKcis i yac MOJOTiB, 3aXBOPIOBAHHS IIKipH, 3aTPUMKa
BHYTPIITHBOYyTPOOHOTO po3BUTKY. KitiHiuHe 00CTeXXeHHS Ta JTiKyBaHHS JITEH MPOBOAMIOCS 3TiHO YHHHUX ITPOTOKOIIIB.

JliarHocTrka Ta Bu3HadeHHs TspKkocTi ['TIH mpoBonunock 3rinno HeoHatanbHol Moaudikamii KDIGO. 3a nonomoroo
JonrepiBebkoi Y3/ BUBYAIN HAsIBHICTH Ta PO3MIpH BiIKPUTOT apTepianbHOI TPOTOKH, BU3HAYANH 11 TeMOANHAMIUHY 3HAYYIIICTh.
KonbopoBe ynpTpa3ByKoBe DOMIIIEPiBChKE CKAHYBAHHS CYAUHHOTO pycia HUPOK MPOBOAMIOCH IPU HAIXOMKECHHI JUTHHHI
y BiAiNeHHs 10 npu3HaueHHs i0ynpodeny, a y pasi BusinenHs [ 3BAIl —nHa TpeTio Ta necsarty no0y kuTTS. BuBuamm xpoBoTOK
Ha JUISHIN BiJ MaricTpajibHOI peHaJbHOI apTepil 10 iHTepI00apHoi peHanbHOI apTepii npaBoi HUPKHU, BUMIPIOBAIHN TTOKA3HUKH
mikoBoi cucronivnoi mBuakocti (PSV), kinuesoi aiactomiunoi meuakocti (EDV) ta po3paxoByBanu inaekc pesuctentrocti (RI).
Hocaiaxenns HacuueHns Tkanui Hupok kucueM NIRS (RrSO,) Ta pospaxyHnok ¢pakuifinoi ekcrpakuii kucuro nupkamu (tFTOE)
MPOBOJIMIIOCH POTATOM 7001 Ha 1, 3 Ta 10 1oOy ®uTTs. [JoCimimKeHHS Mae MO3UTHBHII BHCHOBOK KOMIcii 3 MUTaHb OiOMETUYHOT
eTUKHU J[HIMPOBCHKOTO ASPKABHOTO MEJIMYHOTO yHIBEpCHTETY (IpOoTOKOI 3acifnanus komicii Ne 8 Bix 26.04.2023 poky), sika
MOCTaHOBMJIA, 1110 HAYKOBE OCIIPKEHHS BBXKATH TAKUM, 1110 BiJINOBI1a€ 3arajbHONPUIHATHM HOPMaM MOpaJli, BAMOTraM I0TPUMAHHS
paB, iIHTEPeCiB Ta 0COONUCTOI JOCTOWHOCTI YYaCHHUKIB JOCITIIKEHHS, 0106 THYHUM HOpMaM pOOOTH 3 XBOPUMH JUTSIUOTO BiKY. Pr3uk
JUTS CyO’€KTIB JOCIIKEHHS 1111 YaC BUKOHAHHS POOOTH BiJICY THIN. 3aKOHHUX MPEJCTABHUKIB JTITEH, SKHX 3aJTyUSHO JIO TOCITI JDKCHHS,
iHOPMYIOTB IIPO BCi aCHEKTH, IIOB’sI3aHi 3 METOI0, 3a]Ja4aM1, METOJUKAaMH Ta O4iKyBaHOIO KOPUCTIO JTociikeHHs. JlabopaTopHi Ta
IHCTPYMEHTaJIbHI METO/IM JAOCII/PKEHHS € 3aralbHONPUHHATHMH; IIpenaparH, o Oy1yTh BUKOPUCTaHI, 103BOJICH] IO 3aCTOCY BAaHHS.
ExcrieprMenTH Ha TIOUHI HE TPOBOAMITHCS.

CrarucTnaHy 00po0OKy pe3ynbTaTiB IPOBOAMIIH 3a JoroMororo rmporpamuoro npoxykry STATISTICA 6.1® (StatSoft Inc., cepiiianii
Ne AGAR909E415822FA). Jlnst BUpilieHHsI OCTABICHUX 3aBIaHb BUKOPUCTOBYBABCS KOMILUICKC CTATUCTHYHUX METOIIB JOCITIKCHHS
3 BUKOPHUCTAHHSIM IapaMETPUYHHUX Ta HEMapaMeTPUYHUX KPUTEPIiB MePeBipKHU TiMOTE3H NPO PI3HUIIO MK CepeHIMH 3HAYCHHIMH,
METOJIIB OLIHKK e()eKTy MpH anbTepHATUBHIN (HOpMi pe3yabTaTy peakiiii, KopessmiiHoro aHami3y (paHroBoi kopemsmii CripmeHa),
KJIACTEPHOTO aHai3y.

PoGota BUKOHAaHA B MeKaX KOMIIJIEKCHUX HAyKOBO-IOCTIAHUX poOiT Kadeapu MponeeBTHKN AUTIIUX XBOPOO Ta mexiaTpii
2 JIHINPOBCHKOTO AEP)KAaBHOTO MEANYHOTO YHiBepcHTeTY «P0o3po0Kka KpuTepiiB paHHBOT AiarHOCTHKH Ta IIPOTHO3YBaHHS KOMOPOiHOTO
YpakeHHS HAPOK y AITeH 3 COMAaTHYHUMH Ta iH()EKIIHHIME 3aXBOPIOBaHHAMMY (AepxaBHUH peectpamiitamit Ne 0119U100836)
BukoHanHs 09.2019-12.2023 pp.

Pe3yabraTn nocaimkenns. Y nepury rpymy (rpyra 3 IOMIpHEM YpaKeHHSIM HHPOK) BBIHIIIH 43 MaimieHTH 3 recTauiifHIM BikoM
(T'B) 33,27+0,43 Twxnis. ['TIH Big3naganocs y 12 narienris (27,9%), 3 nux y 10 (23,3%) aiteii 6yna I cragis ['TTH 3rigHo HeoHaTanbHOT
momudikarii KDIGO, y 2 (4,7%) — 11 cranis.

V npyry rpyiy BKIIOYEHi 5 manieHTiB (Ipyma 3 TSOKKUM ypaxkeHHsM HupokK) 3 I'B 31,60+0,75 tvokuiB. Yei aitn rpyny Manm pi3Hi crajii
I'TIH (no 111 cranii), sixi micnst 7 1o6u TpaHchOpMyBaInCs y TOCTPY HUPKOBY HEOCTaTHICTh. CMEpTHICTB y Wil rpyri ctaHoBuIa 60%.

V tpeTio rpyny Briourian 18 marienTis (rpyma 3 serkum ypaxenusm) 3 ['B 32,86+0,29 twxuis. I cragis I'TIH giarnocroBana y 2
(11,1%) mamienTis, y 16 (88,9%) manientis I'TTH He BH3Ha9am0Ch.

Ha nepury 1oy *unTTs HOKa3HUKY HikoBoro cuctoiignoro (PSV) ra kinmesoro miacromignoro (EDV) xpoBoToKy B iHTeprobapHii
apTepii y JIiTell Tpynu 3 JISTKUM ypa)KeHHSIM HUPOK OyJIM BHIIMMM, HDXK Y AiTel 3 BaKKuM nepedirom 3axsoproBanHs (p<0,05). Taka
TeHJACHIis1 cTocoBHO PSV 36epirmacs i Ha 3 100y. Jomieporpadidni MOKa3HUKH HUPKOBOTO KPOBOTOKY, & came 3HmKeHHss EDV
KpOBOTOKY 110 1,96+2,22 cm/cek. Ta PSV o 8,14+ 2,71 cm/cek. B iHTepnoOapHiil apTepii y mepury 100y >KuTTs, Ta 3HWKeHHS PSV 10
17,60 +3,82 cm/cex., EDV 1o 3,40+0,82 cm/cexk. Ta migsumenss RI 1o 0,80+0,04 y maricTpanbHi peHaNbHIHM apTepii BUSBIINCH paHHIMI
HEIHBa3MBHUMHU IpeaukTopamu Tsokkoro I'TITH y HeoHOIIeHHX HOBOHAPOKEHUX MEPIOi T0OH JKUTTSL.

HeinBa3uBHUII MOHITOPUHT HACHYCHHS TKAHUH HUPOK KHCHEM Ta po3paxyHOK rFTOE BUSIBHB 3HMKEHHs peHABHOT OKCHUTeHALIIT
npu ipoeneHHi NIRS y HemoHomeHnx AiTeil 3 BIAKPHUTOIO apTepiaTbHOIO MPOTOKOIO y mepiry Ao0y »utTa 1o 53,60 + 1,11%, ta rF-
TOE 0,45 £ 0,01 € mporrocTH4HO HecTpuATIMBAM cTocoBHO Tiepebiry I'TIH. Hansucokwuii pisens RrSO, na 10 106y (91,8+0,81%)
ta Haguu3bkuit rFTOE (0,05 + 0,01) MOXyTh CBITYNTH PO HE3BOPOTHICTB 3MiH, OB’ SI3aHUX 31 3HIKSHHSIM yTHIIi3allil KMCHIO MTpH
py#HHYBaHHI KJIITHH Ta MOXYTb BUKOPHCTOBYBATUCS SIK IHCTPYMEHT CKPUHIHTY IS BUSIBJICHHS Ta OLIHKH «IIPOTOKOBOTO OOKpalaHHD)
mpu ['3BAII ta po3sutky ['TIH.

BucroBku. 3HIKEHHS TeMITy iype3y B repiii 5 1i0 KUTTS, SK 1 MABAIISHHS piBHS KpeaTnHiHy KpoBi BBiui Ha 3 Ta 10 100y KUTTS
OCHOBHI, aJie Mi3Hi, MapKepH PO3BUTKY TSHKKUX MOLIKO/PKEHb HUPOK Yy HEIOHOIICHUX HOBOHAPO/KEHUX JiTed. Jlommieporpadiyuni
MOKa3HUKH HUPKOBOTO KPOBOTOKY, a came 3HIkeHHss EDV kpoBoToKy B iHTepiioOapHiit aprepii y mepiny 100y KHUTTS, Ta 3HUKCHHS
PSV, EDV ta ninsumenss Rl y maricTpanbHi peHanbHIi apTepii BUSBIINCH PAaHHIME HEIHBa3UBHUMH MpeAUKTOpaMu Tsokkoro ['TIH
y HEIOHOIIEHHX HOBOHAPOKEHHX IIepIIol T00M xUTTs. HelHBa3UBHMIT MOHITOPHHT HACHYEHHS TKAHHH HUPOK KHCHEM Ta PO3PaxyHOK
rFTOE MOXyTh BUKOPHCTOBYBATUCS SIK IHCTPYMEHT CKPUHIHTY JUISI BUSIBIICHHSI Ta OLIHKH «IIPOTOKOBOTO 00KpananHs» npu [ 3BAIL
Ta po3Butky I'TIH.

Ki11040Bi cj10Ba: HenoHomIe i AiTH; HUPKOBHIT KPOBOTOK; HACHYEHHS TKAHWH HUPOK KucHeM (RrSO2); dpakmiiina excTpakiis
xucHio Hupkamu (rFTOE); rocTpe momko/pkeHHsT HUPOK.
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Summary

Introduction. According to the World Health Organization (WHO), the incidence of preterm birth is 10-15%, or about 15 million
newborns worldwide, and this number is increasing. The highest incidence of morbidity and mortality is observed in infants born
before 32 weeks of gestation. Among other things, preterm infants have an immature digestive system, which leads to food intolerance.
The formation of cumulative nutrient deficiencies in the digestive system from birth puts children at risk of delayed psychophysical
development and contributes to the development of negative long-term neurological consequences. Many of these complications have
lifelong consequences for health, growth and development, both in infancy and later in life.

Aim of the study. To improve the diagnosis of intestinal dysfunction in perinatal pathology in premature infants based on the study
of risk factors and clinical and laboratory parameters.

Materials and methods of the study. A comprehensive clinical and paraclinical examination of 91 premature infants with clinical
manifestations of moderate and severe perinatal pathology with signs of disturbances of the functional state of the digestive system
(group 1, gestational age 29 (0/7)— 36 (6/7) weeks) and 57 conditionally healthy newborns (group I1, gestational age 35 (0/7)—36 (6/7)
weeks) was performed. The total number of children studied was 148. Exclusion criteria were children with congenital malformations
and septic conditions.

The list of laboratory parameters used included: levels of o-1-antitrypsin (A1AT), PMN-elastase, albumin, fecal calprotectin (FC)
and fecal elastase-1 (FE-1) in children's stool using enzyme-linked immunosorbent assay (ELISA), reagents from Immundiagnostic AG
(Germany) on the basis of the German-Ukrainian laboratory “BUKINMED” (Chernivtsi, Ukraine).

The scientific work was carried out on the basis of neonatology departments of the Chernivtsi City Clinical Maternity Hospital in
2014-2018. Informed consent of the parents of the child was obtained with adequate explanation of the purpose, objectives, methods
and scope of laboratory and instrumental research methods. The study protocol was approved by the Biomedical Ethics Commission
of the Bukovinian State Medical University, 2015.

The studies were conducted in accordance with the basic provisions of GCP (1996), the Convention of the Council of Europe
on Human Rights and Biomedicine (April 4, 1997), the World Medical Association Declaration of Helsinki on Ethical Principles
for Research Involving Human Subjects (1964-2008), Order of the Ministry of Health of Ukraine ' 690 dated September 23, 2009
(as amended by Order of the Ministry of Health of Ukraine ' 523 dated July 12, 2012).

Statistical processing of data was performed using the software “STATISTICA” (StatSoft Inc., USA, version 10), program MedCalc
(https://www.medcalc. org/index.php). Comparison of quantitative indicators with normal distribution was performed using Student s
t-test. The difference in parameters was considered statistically significant at p<0.05.

The thesis was carried out within the framework of the scientific topics of the Department of Pediatrics, Neonatology and Perinatal
Medicine of the Bukovinian State Medical University: Research work on “Improvement of directions of prognosis, diagnosis and
treatment of perinatal pathology in newborns and infants, optimization of schemes of catamnestic observation and rehabilitation”
(State registration number 0115U002768, term of execution 01. 2015-12. 2019); Research work on “Chronobiological and adaptive
aspects and features of autonomic regulation in pathological conditions in children of different age groups” (State registration number
01220002245, term of execution 01.2020-12.2024).

Results and discussion. The studied laboratory parameters of stool in premature infants with signs of food intolerance in perinatal
pathology revealed certain pathophysiological mechanisms of its development, including acute inflammation, increased permeability
of the intestinal mucosa, and exocrine insufficiency. Dysfunction of the digestive system is a consequence of complex autonomic and
visceral dysfunction of the child’s body against the background of hypoxia and morphological and functional immaturity at birth. An
increase in the level of A1AT, PMN-elastase, albumin and a decrease in the concentration of FE-1 in feces are interdependent criteria of
digestive system dysfunction. Increased permeability of the intestinal mucosa in conditions of local inflammation leads to translocation
of pathogenic and opportunistic microorganisms into the bloodstream, which probably exacerbates the clinical manifestations of
endotoxemia in perinatal pathology of premature infants. The above justifies the need to continue scientific research to develop
a refinement of comprehensive diagnosis and correction of digestive function in preterm infants.

Conclusions.

1. Premature birth of children causes a high risk of adaptation disorders in newborns, which is due to the morphological and
functional immaturity of the body and the realization of perinatal risk factors.

2. In the complex of vegetative-visceral dysfunction in conditions of perinatal pathology in newborns, there are signs of combined
dysfunction of the digestive system, which is characterized by weakening or absence of sucking reflex, regurgitation, intestinal stasis and
paresis, delayed passage of meconium and transitional stools, flatulence; in the most severe cases, persistent and prolonged decrease
in tolerance to enteral nutrition is one of the characteristic manifestations of SIDS.

3. Increased levels of A1AT, PMN-elastase, albumin and decreased concentration of FE-1 in feces of children with nutritional
dysfunction in the complex of signs of perinatal pathology are laboratory confirmation of digestive system disorders in premature birth.

4. The pathophysiological mechanisms of transient disorders of the functional state of the digestive system, which cause clinical
signs of food intolerance, are: acute inflammation, increased permeability of the intestinal mucosa and exocrine insufficiency. Increased

permeability of the intestinal mucosal barrier leads to increased translocation of pathogenic and opportunistic microorganisms into the
bloodstream, which contributes to the growth of endotoxemia in perinatal pathology of premature infants.

5. Harmonization of clinical and paraclinical criteria for disorders of the functional state of the digestive tract in the complex of
perinatal pathology will increase the effectiveness of diagnostic measures in the neonatal period, especially in premature infants, and
improve approaches to medical care by improving the range of diagnostic and therapeutic measures.

Key words: newborn; digestive system; food tolerance disorders; a-1-antitrypsin level; PMN-elastase; albumin; fecal
calprotectin; fecal elastase-1.
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Introduction

Preterm birth is one of the leading causes of neonatal
mortality and morbidity worldwide. According to the
World Health Organization (WHO), the rate of preterm
birth is 10-15%, or approximately 15 million newborns
worldwide, and this number is steadily increasing. The
highest incidence of morbidity and mortality is observed
in infants born before 32 weeks of gestation. [1,2]

Among other organ systems, preterm infants have an
immature digestive system, leading to manifestations of food
intolerance and, in the most severe cases, the development
of necrotizing enterocolitis (NEC). [3] The formation of
cumulative nutrient deficiencies in the digestive system
from birth puts children at risk for delayed psychophysical
development and contributes to the development of negative
long-term neurological consequences. Many of these
complications have lifelong consequences for health, growth
and development, both in infancy and later in life.

The imperfection of the motor-evacuation function of the
gastrointestinal tract (GIT) in premature infants is combined
with insufficient activity of enzyme systems, peculiarities
of the intestinal microbial landscape, which contributes to
the development of digestive dysfunction and complicates
enteral feeding, especially in very premature infants.
[4] Disturbances in cavernous and parietal (membrane)
digestion, absorption, and intestinal motility are the
causes of food intolerance in preterm infants. At the same
time, preterm infants need timely and sufficient intake of
a complex of macro- and micronutrients to ensure “catch-up
growth” and progressive psychophysical development. [5]
Intestinal immaturity and the associated increased risk of
morbidity and food intolerance make it important to select
appropriate enteral nutrition for preterm infants.

Timely diagnosis and correction of digestive system
disorders requires the development of a differentiated
approach to the assessment of clinical and laboratory
criteria for nutritional dysfunction in premature infants, to
prescribe appropriate drug correction, taking into account
the leading mechanisms of its development.

Aim of the study. To improve the diagnosis of in-
testinal dysfunction in perinatal pathology in premature
infants based on the study of risk factors and clinical and
laboratory parameters.

Materials and methods of the study

A comprehensive clinical and paraclinical examination
of 91 premature infants with clinical manifestations of
moderate and severe perinatal pathology with signs of
disturbances of the functional state of the digestive system
(group 1, gestational age 29 (0/7)—36 (6/7) weeks) and 57
conditionally healthy newborns (group II, gestational age 35
(0/7)—36 (6/7) weeks) was performed. The total number of
children studied was 148. Exclusion criteria were children
with congenital malformations and septic conditions.

The list of diseases of early neonatal period included
clinical diagnoses according to ICD X revision. To
study the course of pregnancy, childbirth, somatic status
of mothers, to determine perinatal risk factors for the
development of disorders of the functional state of the
digestive system in children, an analysis of pregnancy

exchange cards (F Ne 113/0), birth histories (F Ne 096/0),
newborn development cards (F Ne 097/0) was conducted.
The general condition of the children at birth and in the
dynamics was assessed according to generally accepted
methods. The correspondence of development to gestational
age at birth was determined using the Ballard scale and
percentile tables. Severity of neonatal condition was
determined taking into account peculiarities of adaptation
according to Apgar scale at 1 and 5 minutes of life and
further dynamic clinical and laboratory observation. Due to
the diversity of nosological forms of diseases, for the correct
interpretation of the results, a methodological approach was
used, which included the division of children into groups
based on the severity of the general condition of the newborn.
Clinical assessment of the functional state of the digestive
system was carried out according to classical methods, taking
into account the age characteristics of the newborn period.

The list of laboratory parameters used included
a-1-antitrypsin (A1AT), PMN-clastase, albumin, fecal
calprotectin (FC), and fecal elastase-1 (FE-1) levels
in children’s stool by enzyme-linked immunosorbent
assay (ELISA), reagents from Immundiagnostic AG
(Germany) on the basis of German-Ukrainian laboratory
“BUKINMED?” (Chernivtsi, Ukraine). Chernivtsi, Ukraine).

The scientific work was carried out on the basis of
neonatology departments of the Chernivtsi City Clinical
Maternity Hospital in 2014-2018. Informed consent of the
parents of the child was obtained with adequate explanation
of the purpose, objectives, methods and scope of laboratory
and instrumental research methods. The study protocol was
approved by the Biomedical Ethics Commission of the
Bukovinian State Medical University, 2015.

The studies were conducted in accordance with the basic
provisions of GCP (1996), the Convention of the Council of
Europe on Human Rights and Biomedicine (April 4, 1997),
the World Medical Association Declaration of Helsinki on
Ethical Principles for Research Involving Human Subjects
(1964-2008), Order of the Ministry of Health of Ukraine *
690 dated September 23, 2009 (as amended by Order of the
Ministry of Health of Ukraine ! 523 dated July 12, 2012).

Statistical processing of data was performed using the
software “STATISTICA” (StatSoft Inc., USA, version 10),
program MedCalc (https://www.medcalc. org/index.php).
Comparison of quantitative indicators with normal distribution
was performed using Student’s t-test. The difference in
parameters was considered statistically significant at p<0.05.

The thesis was carried out within the framework of the
scientific topics of the Department of Pediatrics, Neonatology
and Perinatal Medicine of the Bukovinian State Medical
University: Research work on “Improvement of directions of
prognosis, diagnosis and treatment of perinatal pathology in
newborns and infants, optimization of schemes of catamnestic
observation and rehabilitation” (State registration number
01150002768, term of execution 01. 2015-12. 2019);
Research work on “Chronobiological and adaptive aspects and
features of autonomic regulation in pathological conditions in
children of different age groups” (State registration number
01220002245, term of execution 01.2020-12.2024).

Results and Discussion
The analysis of the gestational age of the newborns
in the observation groups showed that in group I, 25
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(27.5%) children were born at a gestational age of 29
(0/7)—31 (6/7) weeks, with a birth weight of 1500 grams
or less; 35 (38. 5%) children—32 (0/7)—34 (6/7) weeks of
gestation, with a birth weight of 1501-2000 grams; and 31
(34.1%) newborns —35 (0/7)—36 (6/7) weeks of gestation,
with a birth weight of 2001-2499 grams. Both groups
were dominated by boys —49 (53.8%) and 32 (56.1%),
respectively, and girls — 42 (46.2%) and 25 (43.9%),
respectively. Comparative assessment of anthropometric
parameters in newborns of observation groups I and
II: birth weight 1809.34+437.36 g and 2266.1+232.98 g,
body length 42.842.97 ¢cm and 45.5+1.30 cm, head
circumference 29.8+3.10 cm and 31.6+1.17 cm, trunk
circumference 27.9+2.63 cm and 29.5+1.32 cm (p<<0.0001).
Problems of adaptation of newborns of group I were
caused both by morphological and functional immaturity
of the child’s body due to premature birth and realization
of unfavorable ante/perinatal risk factors. Intrauterine
development of children occurred against the background
of combined somatic and obstetric and gynecological
pathology during pregnancy in the mother. Thus, in 39
(42.9%) women of group I and 13 (22.8%) women of
group II (p=0.01), pathology of the endocrine system was
detected, namely diffuse nontoxic goiter was diagnosed in
33 (36.3%) and 11 (19.3%) cases, respectively (p=0.03).
Grade II-1II anemia was detected in 9 (9.9%) and 1 (1.8%)
cases, respectively (p=0.05); urinary system pathology was
detected in 49 (53.9%) and 22 (36.8%) cases, respectively
(p=0.04). Analyzing the frequency of gynecological
pathology in the anamnesis of mothers of the observation
groups, it was found that it was significantly higher in
women of group I compared to group II—48 women (52.7%)
and 20 (35.1%), respectively (p=0.04); a higher percentage
of contamination with opportunistic pathogens (OP) was
also noted in women of group I—-55 (60.4%), and in women
of group 11— 13 (22.8%) (p<0.0001). The presence of
complicated obstetric and gynecological history in mothers
significantly increases the risk of severe perinatal pathology
in children, which confirms the multifactorial nature of its
development. Complicated obstetric history was found in
68 (74.7%) mothers of group I and 29 (50.9%) women of
group II (p<0.003), especially perinatal losses in 17 (18.7%)
and 2 (3.5%) cases, respectively (p=0.007). Complications
of pregnancy, especially gestosis of the first and second
half of pregnancy —in 25 (27.5%) cases in group I and in 6
(10.5%) cases in group II (p=0.01); placental dysfunction—
in 28 (30.8%) and 12 (21.1%) cases, respectively (p=0.20);
pathology of placental and umbilical cord attachment —in
28 (30.8%) and 4 (7.0%) cases, respectively (p=0.0006).
The obtained statistically significant results of differences
in comparison of somatic and obstetric-gynecological
pathology in mothers of the observation groups, taking into
account the frequency of perinatal pathology in children,
confirm the fact of significant influence of maternal health
on the nature of postpartum adaptation, which requires
significant attention of obstetric-gynecological service.
The evaluation of ante/perinatal risk factors plays an
important role in the assessment of the adaptive capacity
of the newborn’s body and is one of the main aspects of the
neonatologist’s attention when formulating an individual
plan of monitoring and medical care of young children.
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Intrapartum complications were characterized by: fetal
distress threatening life—in 16 (17.6%) of group I deliveries
and in 5 (8.8%) of group II deliveries (p=0.14); premature
rupture of membranes —in 36 (39.6%) and 23 (40.4%)
cases, respectively (p>0. 92); umbilical cord wrapping
around the fetal neck was observed in 4 (4.4%) and 1
(1.8%) cases, respectively (p=0.40); cesarean delivery was
performed in 62 (68.1%) and 29 (50.9%) cases, respectively
(p=0.04), including emergency cesarean delivery in 16
(17.6%) and 4 (7.0%) cases, respectively (p=0.07). Given
the results, no significant differences were found when
comparing intrapartum risk factors that influenced the type
of neonatal adaptation in the comparison groups.

The score of early neonatal adaptation according to the
Apgar scale in the 1st and Sth minute of life in children of
group I was 5.53+0.97 and 6.7340.80 points (p<0.0001),
in newborns of group I1—6.90+0.59 and 7.67+0.58 points
(p<0.0001). According to the results of the evaluation we can
speak about more significant disorders of acute adaptation in
children of group I in comparison with group II. Newborns in
group I required resuscitation at birth, in particular: tracheal
cleaning was performed in 57 children (62.6%); free-flow
oxygen therapy in 51 children (56.0%); mechanical ventilation
with mask and bag in 53 children (58.2%); mechanical
ventilation with endotracheal intubation tube and bag in
46 children (50.5%). At the same time, among the children
who underwent tracheal intubation, there was a significant
predominance of children with gestational age from 29
(0/7) to 31 (6/7) weeks — 20 children (22.0%). According
to the obtained data, the severity of the neonatal condition
directly depends on the gestational age and the degree of
morphological and functional maturity at birth. In particular,
children of younger gestational age have a higher risk of
adaptation disorders and development of perinatal pathology.

Clinical signs of maladaptation in children of group I in
the early neonatal period were characterized by a significant
frequency of respiratory distress syndrome (RDS) (respiratory
distress according to the Downes scale 1-3 points —in 21
children (23.1%), 4-6 points—in 27 children (29. 7%), more
than 7 points —in 43 children (47.3%)); moderate and severe
asphyxia was diagnosed in 25 cases (27.5%); hypoxic-
ischemic injury (HI)/neonatal encephalopathy —in 80 cases
(87.9%); diabetic fetopathy —in 2 cases (2.2%); antenatal
fetal damage —in 13 cases (14.3%). All children showed
signs of morphological and functional immaturity. Newborns
were at risk of intrauterine infection in 84 cases (92.3%).
Twenty-nine infants (31.9%) were born as a result of multiple
pregnancies. During the first week of life, 42 children
(46.2%) developed multiple organ dysfunction syndrome
(MODS), including cardiovascular failure in 29 children
(31.9%), hemorrhagic syndrome in 11 children (12.1%),
anemia in 12 children (13.2%), convulsive syndrome in
2 children (2.2%), and coma in 2 children (2.20%). The
condition of newborns in group II (control) during the period
of postnatal adaptation was satisfactory, the children were
in wards with their mothers and were exclusively breastfed.

Clinical symptoms in children of group I in the
early neonatal period were accompanied by a combined
syndrome of autonomic and visceral dysfunction, including
signs of food intolerance. In particular, all patients had
a weakened or absent sucking reflex. In 81 (89.0%) cases
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a significant decrease in food tolerance was observed,
accompanied by regurgitation and stasis in 64 cases
(70.3%); intestinal paresis with delayed meconium and
transient stools in 57 cases (62.6%); flatulence in 43 cases
(47.3%). In general, 42 newborns (46.2%) with severe
forms of perinatal pathology had persistent and prolonged
manifestations of digestive system dysfunction, which was
considered one of the manifestations of MODS.

In accordance with current recommendations, complete
parenteral nutrition (CPN) was used in 88 cases (96.7%)

and minimal enteral nutrition (MEN) was used in 56 cases
(61.54%), which ensured the preservation of intestinal
enterocytes with a gradual increase in the volume of enteral
feeding.

At the laboratory examination of stools of newborns of
group I (experimental), in comparison with indicators of
children of group II (control), characteristic changes were
noted, which to some extent allow to explain the mechanisms
of development of food intolerance at vegetative-visceral
dysfunction in conditions of perinatal pathology (Table 1).

Table 1
Fecal laboratory parameters in neonates of the observation groups on day 1-2 of life (Mtm)
Indicators Group | (experimental) (M+m) Group Il (control) (Mtm)

A1AT (ug/g) 464,61+24,502* 196,80+10,196
PMN-elastase (ng/g) 85,21+4,535* 58,86+0,670
Albumin (ug/g) 49,17+2,768* 7,690,406
FC (ug/g) 384,88+0,599* 43,20+1,397
FE -1 (pg/g) 100,96+4,179* 207,50+7,434

Note: * — significant difference between observation groups, p < 0.0001

The results of the study showed that clinical signs of
intestinal dysfunction in preterm infants are associated
with a significant increase in fecal levels of A1AT, which
is considered the primary inhibitor of acute phase serine
proteases and is secreted during inflammation. A1AT
neutralizes excess proteases produced by microorganisms and
macrophage cells and plays an important role in the formation
of an anti-inflammatory response. It is one of the markers of
acute phase inflammation because its expression increases in
response to acute inflammatory stimuli, which reduces the
production of proinflammatory cytokines and, consequently,
inflammatory cell infiltration and tissue damage. [6, 7]

According to the literature, A1AT is synthesized
primarily in the endoplasmic reticulum of the liver and by
polymorphonuclear neutrophils, alveolar macrophages,
monocytes, enterocytes, and Paneth cells. Because of its
relatively low molecular weight, it penetrates well into
tissues, performs a transport function, and returns to the
circulation with bound protease, where it is exposed to
other inhibitors and the reticuloendothelial system. [8] An
increase in A1AT levels results in inhibition of the activity of
many proteolytic enzymes, such as trypsin, chymotrypsin,
plasmin, thrombin, elastase, hyaluronidase, leukocyte
proteases, macrophages, microorganisms, etc. [9, 10] Due to
its antiproteolytic activity, it is highly resistant to pancreatic
enzymes and bacteria in the intestine, is not absorbed in the
intestine and is excreted unchanged in the feces.

Studies have shown a significant increase in the
level of PMN-elastase in the feces of the main group of
newborns, which indicates the migration of leukocytes
and activation of the mechanisms of inflammation of the
intestinal mucosa. Recent scientific literature shows that
the meconium of preterm infants contains a higher level of
PMN-elastase than that of term infants, which is directly
related to the incidence of intestinal inflammation. [11]

PMN-elastase is a serine protease glycoprotein secreted
by activated neutrophils. Polymorphonuclear neutrophils are
the major component of the acute inflammatory response, are
the first cells recruited to sites of inflammation, and form the
first line of defense against invading microorganisms. PMN-

elastase is stored in significant amounts in the cytoplasmic
azurophilic granules of neutrophils and is released upon
activation of these cells in response to inflammatory triggers and
is one of the mediators of inflammation. Polymorphonuclear
neutrophils are very effective in killing invading pathogens
by releasing microbicidal products, but excessive release of
these substances can cause significant damage to the intestinal
epithelium and local tissue injury. [12, 13]

Enzymatically active PMN-elastase acts in combination
with reactive oxygen species (O, radicals, H,0,, OH
radicals) and helps to degrade microorganisms engulfed by
lysosomes. This protease is also externalized in an active
form during neutrophil activation at sites of inflammation,
thus contributing to the regulation of the inflammatory and
immune response. As a multifunctional protease, it also
has a regulatory function in the body’s response to non-
infectious inflammatory diseases. [ 14] During inflammation,
a certain amount of protein produced by neutrophils is
released into the intestinal lumen. [15] This protease, which
is overexpressed in the feces of patients with inflammatory
bowel disease, may contribute to tissue destruction. [16]

In premature infants of group I, a significant increase in
the level of albumin in feces was found, which also confirms
the presence of parietal absorption disorders and indicates
an increase in mucosal permeability. At the same time,
these processes are characterized by increased translocation
of OP and endotoxins from the intestinal lumen into the
bloodstream. [According to the literature, an increase in
fecal albumin in preterm infants is evidence of protein loss
and intestinal inflammation. When plasma proteins enter the
intestinal lumen, they are rapidly degraded into amino acids
and reabsorbed into the portal circulation. Loss of serum
proteins in the intestine occurs regardless of molecular weight.
Serum proteins (albumin, immunoglobulin A), which have
a longer half-life (i.e., lower rate of catabolism), are most
affected by the imbalance. Plasma protein leakage occurs due
to damage to the intestinal mucosa resulting in inflammatory
exudation of protein-rich fluid across the altered epithelium
and increased mucosal permeability due to inflammatory
infiltrates, resulting in protein leakage into the lumen.
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Newborns of the study group with signs of food
intolerance against the background of perinatal pathology
showed a significant increase in the level of FC in
stool, which confirms the presence of acute neutrophilic
inflammation in the intestine accompanied by granulocyte
migration and neutrophil infiltration due to increased
mucosal permeability and immaturity of the immune
system in the early neonatal period.

FC is a heterocomplex calcium/zinc-binding protein
consisting of two heavy chain proteins and one light chain
protein; it belongs to the S100 protein family, constitutes
60% of the total cytosolic protein content of neutrophils
and 5% of the total neutrophil protein. Since FC has many
biological activities, including bactericidal, fungicidal
and immunomodulatory effects, and performs regulatory
functions in inflammatory reactions, it can be assumed
that this protein affects the protection of the physiological
environment of the body, in particular the preservation
of the intestinal ecosystem, which is important for the
establishment of adaptation and formation of newborn
health during the first weeks of life [18, 19, 20, 21].

FC is found in the cytoplasm of neutrophils and
macrophages, to a lesser extent in monocytes and epithelial
cells, is secreted extracellularly, and is expressed in some
mucosal epithelial cells. [22] FC is released from cells
under stress or injury and enters the feces. It reflects the
transepithelial migration of neutrophils into the intestinal
lumen,; its levels are quantitatively related to the migration
of granulocytes into the intestine. FC is a marker of intestinal
inflammation and allows differentiation of irritable bowel
syndrome from inflammatory bowel disease. It provides
a highly sensitive, specific, and non-invasive alternative
for assessing inflammatory activity, predicting relapse, and
monitoring disease progression. [ 19, 22] Calprotectin is found
in body fluids at concentrations proportional to the degree
of inflammation, including feces at levels approximately six
times higher than blood levels, highlighting its potential as
an accurate biomarker of intestinal inflammation. [23, 24]
As an inflammatory marker, FC is likely to play an important
role in the detection of food intolerance as a trigger that
increases the cascading response associated with allergy and
inflammation. In response to food allergens, eosinophils and
neutrophils are activated, leading to an increase in the level of
the indicator. This allows it to be used as a marker to monitor
intestinal hypersensitivity in infants. [13, 24, 25] However,
it should be noted that there are certain peculiarities in the
proper collection of fecal samples from children’s diapers.
As water is absorbed into the diaper, the FC concentration
may increase by up to 30%, leading to a higher than actual
level of FC determination, so attention should be paid to
direct collection of feces at the time of voiding. [19, 24, 26]

Published studies by various authors have examined
a wide range of age groups for FC in children. It has been
found that there is significant individual variability of the
index in infancy. [27] The level of FC also depends on
the gestational and postnatal age of the child, and some
discrepancies in the presented levels are noted. In particular,
in very premature infants the level of FC is low, in healthy
premature infants the indicators are higher than in adults and
children over 4 years of age. [21, 28] There are reports of
increased levels of FC in the meconium of preterm infants
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[29]; there are no significant differences between preterm
and term infants. [1] In infants in the first year of life,
normal levels of FC can be more than 10 times higher than
in healthy older children. FC levels may be high in the first
months of life due to the active development of the digestive
system, the immaturity of the adaptive immunity of the
intestinal mucosa [26] and the barrier function of the intestinal
epithelium. [18] FC is mainly derived from granulocytes
and its concentration is directly proportional to the degree of
transepithelial migration of granulocytes or newly recruited
macrophages into the intestinal tract. It has been suggested
that active intestinal colonization during the first weeks of
life and potent chemotactic agents play an important role in
stimulating transepithelial migration of granulocytes across
the mucosa to develop food tolerance and establish the
intestinal microbiocenosis, which is the reason for high FC
concentrations. Thus, the reason for the high concentration
of FC in the stool of infants within a few months of birth is
that subclinical physiological inflammation may occur in the
digestive tract, and such inflammation promotes granulocyte
migration into the intestinal lumen. Low expression of
inflammatory markers such as IL-17, IL-1p or macrophage
inflammatory protein-1 (MIP-1) in preterm infants confirms
the presence of mild neutrophilic inflammation, i.e. neutrophil
infiltration and luminal leakage, which resembles acute
intestinal inflammation. The severity of inflammatory markers
is usually lower than in purely inflammatory conditions such
as necrotizing enterocolitis (NEC). [1]

There are conflicting data on the effect of breastfeeding
on the level of FC. Most authors note that FC is significantly
higher in the group of children who were exclusively breastfed.
This may be a confirmation that immunomodulatory factors
of breast milk affect the intestinal mucosa. [19, 30] The
ESPGHAN expert group recommends that FC levels should
be used to differentiate functional abdominal pain from
organic disease and that the use of serial FC measurements
should be considered as a non-invasive screening tool for
situational assessment of the risks and benefits of stopping
enteral feeding and for timely diagnosis and prevention of
NEC. [21] According to the results of Rodriguez-Benitez
MYV et al. 2021, inflammatory parameters in meconium
(PMN-elastase, FC) were increased in preterm infants with
gastrointestinal, respiratory or neurological diseases. [1]

Pancreatic activity plays an important role in maintaining
the physiological process of digestion. A decrease in the
number and/or activity of pancreatic enzymes to a level
insufficient to maintain normal digestion is one of the main
causes of decreased food tolerance. [31, 32] The exocrine
function of the pancreas develops more slowly in premature
infants than in full-term infants, which obviously affects
weight gain and may have a negative impact on further
physical and psycho-nervous development of the child. The
index of the level of FE-1 in children of group I, who had
manifestations of food intolerance, was significantly lower
in comparison with the indexes of group II, which confirms
a certain insufficiency of the exocrine function of the
pancreas and intestines in conditions of perinatal pathology
and morphological and functional immaturity of newborns.

Functionally, FE-1 is a pancreatic-specific serine
carboxyendopeptidase that digests peptides to alanine,
glycine and serine residues and catalyzes the hydrolysis of



PE3YNbTATU AUCEPTALINHUX TA HAYKOBO-OOCIIAHUX POBIT

natural elastin. Like other pancreatic proteinases, elastase
is synthesized as an inactive precursor called proelastase,
which is stored in the acinar cells of the pancreas.
Proelastase is activated by trypsin in the duodenum, binds
to bile salts, and is minimally degraded during passage
through the gastrointestinal tract. [22, 33, 34] Preterm
infants have low transient levels of FE-1 up to 48 hours
after birth, and the lower the gestational age and birth
weight, the longer it takes to reach normal levels. [35]

Thus, the studied laboratory parameters of stool in
premature infants with signs of food intolerance in perinatal
pathology showed certain pathophysiological mechanisms
of its development, including acute inflammation, increased
permeability of the intestinal mucosa and exocrine insufficiency.
Dysfunction of the digestive system is a consequence of
complex autonomic and visceral dysfunction of the child’s
body against the background of hypoxia and morphological and
functional immaturity at birth. Increased levels of A1AT, PMN-
elastase, albumin and decreased stool concentrations of FE-1
are interdependent criteria of digestive system dysfunction.
Increased permeability of the intestinal mucosa under conditions
of local inflammation leads to translocation of pathogenic
and opportunistic microorganisms into the bloodstream,
which probably exacerbates the clinical manifestations of
endotoxemia in perinatal pathology in preterm infants. The
above justifies the need to continue research to develop
a refinement of the comprehensive diagnosis and correction
of digestive function in preterm infants.

Conclusions

1. Premature birth of children causes a high risk of
adaptation disorders in newborns, which is due to the
morphological and functional immaturity of the body and
the realization of perinatal risk factors.

2. In the complex of vegetative-visceral dysfunction
in conditions of perinatal pathology in newborns, there are
signs of combined dysfunction of the digestive system,
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KJITHIKO-ITAPAKJITHIYHI OCOBJIHUBOCTI TA TATO®I3IOJOI'TYHI MEXAHI3MHU ITIOPYWIEHb CUCTEMUA
TPABJIEHHSI Y HEJOHOIIEHUX HOBOHAPO)KEHUX JITEN ITPU NEPUHATAJIbHIN ITATOJIOITI

10. /1. I'noosaneun, T. A. /[ponux

BykoBuHcbkmii gep:xapHuii Mequyunuii ynisepcurer MO3 Ykpainu
(M. YepHiBui, Ykpaina)

Pe3rome.

Beryn. 3a nanumu BOO3, yactora nepeayacHux mosoris koiauBaetbest Big 10 1o 15 %, 1m0 ctaHoBUTh O113bK0 15 MinbHOHIB HOBOHAPOI-
JKEHMX Y CBITI, 1 IIell MOKa3HHUK cTabinbHO 3pocTae. Haiibinbiua yacToTa 3aXBOPIOBAHOCTI 1 CMEPTHOCTI BIAMIYAETLCS Y JIiTEH, HAPOIKEHUX 10
32-ro Twxus recrauii. [lopsza 3 iHIIMM, nepeJyacHO HaPOMKEHI JITH MAIOTh HE3PLTICTh TPABHOI CHCTEMH, 110 00YMOBIIIOE TIPOSIBU XapyoOBOT
HenepeHocumocTi. DopMyBaHHS KyMYJISTHBHOTO Ae(DilUTy MOXHMBHUX PEUOBHH IIPU MOPYIICHHSAX CUCTEMH TPABICHHS BiJl HAPODKEHHS
CHPUYMHSIOTH y JITeH PU3KMK 3aTPUMKH [CUXO(I3UIHOTO PO3BUTKY, CIIPUSIIOTH PO3BUTKY HEraTHBHUX BiJIAJICHUX HEBPOJIOTTYHUX HACIIIKIB.
Bararo 3 Takux yckiaJaHeHb MAIOTh JOBIUHI HACIIIKH JUIS 30POB’ s, POCTY i PO3BHUTKY SIK Y HEMOBIISIYOMY Billi, TAK 1 B OAIIBII POKU KUTTSL.

Merta joctiaKeHHsl. YIOCKOHAJIUTH JiarHOCTUKY MOPYIIEHb (DYHKIIIOHAIBHOTO CTaHy KHIIEYHUKA IPH TIepHHATAIbHII aTONIOTIl y He1l0-
HOIIEHUX HOBOHAPO/DKEHUX [iTeH Ha OCHOBI BUBUEHHS (haKTOPIB PU3HUKY Ta KIIiHIKO-Ta00pPaTOPHUX MOKA3HUKIB.

MarepiaJjn Ta MeTou 10cJTiKeHHs. [IpoBeIeHO KOMITUIEKCHE KITHIKO-NapakiliHiuHe 00cTeKeHHs 91 repeayacHo HapOPKEHOT TUTHHHY, Y SIKUX
BiZIMIYaJIMCh KJIIHIYHI MPOSIBU NIEPUHATAIIBHOI [IATONIOTi CEPEIHBOTO Ta BAXKKOTO CTYIICHIO 3 03HAKAMH TTOPYIIEHb (DYHKIIIOHAIBHOTO CTaHY CHCTEMU
tpasnenss (I rpyma, tepmin recrarii 29 (0/7)—36 (6/7) TixHIB) Ta 57 yMOBHO 310poBUX HOBoHapomkeHuXx (I rpyma, tepmin recrarii 35 (0/7)—36 (6/7).
3arajbHa KiTbKICTh 00CTeKeHHUX JiTeil ciiana 148 oci6. Kpurepismu BUKITFOUSHHS OyITH IiTH, SIKI MAJIM BPO/DKEHI Ba/I1 PO3BUTKY Ta CENTUYHI CTAHU.

Iepenik 1abopaTopHUX MMOKA3HUKIB, SIKI BUKOPUCTOBYBAJINCS, BKJIIOUANIN: piBeHb o~ | -antuTpuncuny (A1AT), PMN-enacrasu, ans0yminy,
¢exanpHoro kanbnporekTuHy (PK) Ta dexanbhoi enacrasu-1 (PE-1) y BUNoposkHEeHHAX AiTel 3a JOIOMOIOI0 €H3MM-3B’3aHOr0 iMyHOCOp-
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6entHoro merony (ELISA), peaktuBu ¢ipmu «Immundiagnostic AG» (Himeuunna) aa 6a3i Himenpko-Ykpaincekoi tadoparopii «kbY KIHME»
(M. YepniBui, Ykpaina).

HaykoBa po6oTa npoBoauiach Ha 6a3i HEOHATOJIOTIYHUX BIAIICHb MICHKOTO KIIIHIYHOTO TIOJ0r0BOro OyIHHKY M. UepHIBII BIPOJOBK
2014-2018 pp. bymno nepenbadero inpopmalliiiHy 3rony 0aThKiB JUTHHU MIPU BIAMOBITHOMY PO3’ICHEHHI METH, 3aBJaHb, METO/IIB Ta 00CATY
J1a00paTOPHUX Ta IHCTPYMEHTAIBHUX METOJIB A0CIHiKeHHs. [IpoTokon gociimkeHHs cxBaieHo Komiciero 3 muTaHb 6ioMenaHOi eTHKH Byko-
BUHCBKOTO JE€PKaBHOTO MEJMYHOTO YHiBepcutery, 2015.

JlocaikeHHST BUKOHYBAJIKCS 13 JOTpUMaHHAM ocHOBHUX nonoxkerb GCP (1996 pik), Konsenuii Pagu €Bponu npo npasa JroauHA Ta
6iomeuuuny (Bin 4 xBiTHs 1997 p.), ['enbcincbkoi nekiapanii BeecBiTHb01 MetnuHOT acoialii Npo eTHYHi IPUHIUIN IPOBEJICHHS HayKOBUX
MEJUYHUX JOCIIJUKeHB 3a ydacTio oauau (1964-2008 pp.), nakasy MO3 Ykpaiau Ne 690 Bix 23.09.2009 p. (i3 3MiHaMu, BHECEHUMH 3T1IHO
3 Hakazom MiHicTepcTBa oxopoH#u 310poB’st Ykpainu Ne 523 Bin 12.07.2012 p.).

CraructiyHa o0poOka OTpUMaHMX JaHUX HposeseHa 3 nporpamuoro 3adesneuenHst « STATISTICA» (StatSoft Inc., USA, Version 10),
nporpamu MedCalc (https://www.medcalc. org/index.php). [TopiBHAHHS KiNbKiCHUX NOKA3HUKIB 13 HOPMAJILHIM PO3HO/IIOM IPOBEJCHO 3 BU-
KopHcTaHHAM t-kpuTepiro CThrofieHTa. Pi3HUIIO MapaMeTpiB BBaXKAJM CTATUCTHYHO 3Hadyoko npu p<0,05.

Juceprariiiina po6ora BUKOHYBaJlach B MeXaxX HayKOBOI TeMaTHKH KadeIpu meaiarpii, HEOHaToJIoril Ta nepuHaTaNIbHOT MeAnuHY By-
KOBHHCBKOTO JIePKaBHOTO MeIUYHOro yHiBepcurery: H/IP Ha TeMy «YIOCKOHANICHHS HANPSAMKIB IIPOTHO3YBAHHS, T1arHOCTHKY 1 TiKyBaHHS
MePUHATAILHOT [IATOJIOTIT Y HOBOHAPO/DKEHHX Ta JIITEH PaHHBOTO BiKY, ONTUMI3allisi CXeM KaTaMHECTHYHOI'O CIIOCTEPEKEHHS Ta peadimiTariiy
(HepxaBuwmii peectpaniiianit Homep 0115U002768, tepmin Bukonanus 01.2015 p. —12.2019 p.); H/P na Temy: «XponoGionoriuHi # ajanra-
LiFHI aCTIEKTH Ta 0COOIMBOCTI BEreTaTUBHOI PEryJIALIT IPH MATONOT YHUX CTaHaX Yy JiTell pi3HUX BIKOBUX rpym» ([lepxaBHuil peecTpaiiiinuii
nomep 01220002245, trepmin Bukonanus 01.2020 p.—12.2024 p.)

OTpumani pe3yabTaT Ta ix o6ropopenHs. Jlociimkeni 1JabopaTopHi MOKa3HUKH BUIIOPOXKHEHb y HEJIOHOIIEHNX HOBOHAPODKEHHX, SIKi
MaJIi O3HAKU Xap4OBOi IHTOIEPAHTHOCTI IIPH NEPUHATANIBHIH MATOJOT T, 3aCBITYMIIH MIEBHI MATO(i31010T YHI MEXaHI3MH 11 PO3BUTKY, CEPE]l SIKHX:
rOCTpE 3anaieHHsl, MiIBUILEHHS IPOHUKIMBOCTI CIIM30BOi OOOJIOHKHU KUILICYHHKA Ta €K30KPHHHA HeloCcTaTHICTb. [lopyieHHs yHKIii cucremMn
TPaBJICHHSI € HACIIIIKOM KOMIUIEKCHOT BereTaTuBHO-BicLepabHOI AUC(YHKIIT opranizMy aitel Ha (oHi rinokcii Ta MopQo-pyHKIIOHATBHOT
He3pinocti npu HapopkeHHi. [Tinsuiuenns piBust A1AT, PMN-enacrasu, ans0yMiHy Ta 3HWKeHHs koHIeHTpauii @E-1 y crinbii € B3aemozanex-
HUMHM KPUTEPisIMH AUCYHKIIT TpaBHOI cucTeMu. [1i1BUILICHHS IPOHUKIIMBOCTI CIIN30BOT OOOIOHKH KUILIEYHUKA 332 YMOB MiCI[EBOTO 3aMaICHHS
MIPU3BOJUTH JIO TPAHCIOKALT ITATOT€HHUX Ta YMOBHO NAaTOI€HHUX MIiKPOOPraHi3MiB 1O KPOB’SIHOTO pycia, L0 HMOBIPHO MiJCHIIIOE KIIIHIUHI
IIPOSIBU CHIOTOKCUKO3Y IIPH IIepHHATANIbHII IIaTONOTi] y HeJOHOIIEeHHX. BuIne 3a3HaueHe 00IpyHTOBYE HEOOXiTHICTh IPOIOBKEHHS HAyKOBUX
JIOCITIKEHB JIJIsl pO3pOOKH YTOYHEHHSI KOMIUIEKCHOT IIarHOCTHUKHU Ta KOPEKIIii TpaBHOT (GpyHKIIIT y nepeadacHO HapO/KEHUX JITeH.

BucnoBku

1. IlepenuacHe HApOMKEHHS AiTell 0OYMOBIIIOE BUCOKHI PU3HK IOPYIICHb aJanTalii y HOBOHAPOKEHUX, 0 00yMOBICHO MOpdo-
(DYHKIIOHATIBHOIO HE3PLITICTIO OpraHi3my Ta

2. peani3auieto (GaKTOpiB MEPUHATAIBLHOTO PUBHKY.

3. VY xoMIIekci Bereto-icrepanbHol JucdyHKIT 3a yMOB IepHHATAIBHOI ITATOJIOTI] y HOBOHAPOIKEHUX BiIMIUalOThCS O3HAKU ITO€THAHOT
qucyHKIIIT CHCTEMH TpaBIICHHS, 03HAKAMHU SIKOT € 1ocsiabieHHs a00 BiICYTHICTh CMOKTAILHOTO pedlieKCy, 3pUryBaHHs, CTa3 Ta napes3 Ku-
IICYHHKA, 3aTPUMKA BiIXOIXKCHHS MEKOHIIO Ta IIEPEXiTHOIO CTUIBLI, MCTCOPU3M; y HAIfO1IbII BaXKKUX BHUIIAJKAX CTiiiKe if TpHBAje 3HIKCHHS
TOJIICPAHTHOCTI JO CHTEPAIbHOTO XapuyBaHHS € OJHUM 3 XapakTepHux npossis CITIOH.

4. IlinBumennii piseus A1AT, PMN-enacrasu, ans0yMiny Ta 3HmKeHHs KoHUeHTpawii @E-1 y cTinbii AiTeil 3a HassBHOCTI XapuoBoi AnC-
(GyHKLIT B KOMIIIEKC] 03HAK IIEPUHATAIBLHOT NATONIOr], € JAOOpaTOPHUM IMiATBEPLKEHHSIM PO3JIa/liB CHCTEMH TPABJICHHS IIPHU TI€PeI4acHOMY
HApOJDKEHHI.

5. TarodizionorivHUMK MeXaHi3MaMH TPAH3UTOPHUX MOPYIICHb (YHKIIIOHATBHOTO CTAHY TPABHOI CUCTEMH, 110 OOYMOBIIIOIOTH KITiHIYHI
03HAKU Xap4yoBOi IHTOIEPAHTHOCTI, €: TOCTPE 3aIajeHH, i IBUILEHHS TPOHUKIMBOCTI CIIM30BOT 000JIOHKN KHIIIEYHUKA Ta €K30KPUHHA HeJI0CTaT-
HicTb. [lifBHIIEHa IPOHUKINBICTE CIM30BOTO Op’€py KUIIEUHNKA IPU3BOIUTH 10 3pOCTAHHS TPAHCIOKALI] TATOTeHHUX Ta YMOBHO ATOT€HHUX
MIKpPOOPTaHi3MiB JI0 KPOB’SIHOTO pyclia, 1[0 CIIPUSIE 3POCTAHHIO MPOSIBIB €HIOTOKCHKO3Y MPH MepHHATAIBbHIN MaTONOTI] y HEAOHOIICHHUX /T TeH.

6. Y3ro/pKeHHs KJIIHIKO-NapakJIiHIYHUX KPUTEPIiiB NOPYyLIeHb (yHKIIOHAIBLHOTO CTaHYy TPAaBHOTO TPAKTY Y KOMILIEKCI IepUHATabHOT
TaTOJIOTIi A3y Th 3MOTY MiJBUIIUTH €()eKTUBHICT MIarHOCTHYHUX 3aXO/iB B HEOHATAJILHOMY TEpiojii, 30KpeMa Y HEJOHOIICHUX AiTeH, y10-
CKOHAJIUTH MiJXOIH /10 HaJaHHs MEJMYHOT JOMOMOI'Y IUISIXOM YIOCKOHAJICHHS KOMITJICKCY IarHOCTHYHMX Ta JIKYBaJIbHUX 3aXOiB.
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Summary

Metabolic syndrome is considered to be a cluster of disorders that directly contribute to the development of cardiovascular
disease and are characterized by chronic systemic inflammation. Numerous epidemiological data indicate that an adverse
intrauterine environment, caused by the peculiarities of the nutritional status or placental insufficiency in a woman with metabolic
syndrome, can “program” the susceptibility of the fetus to further development of cardiovascular and metabolic diseases, has
an impact on cognitive and behavioral development. Nitric oxide (NO) plays a critical role in the pathogenesis of components of
the metabolic syndrome. Children born prematurely have a high incidence of brain damage, which can lead to motor, cognitive,
behavioral, social and sensory disorders.

The purpose the research was the study of the effect of the eNOS gene polymorphism and indicators of nitric oxide
metabolism on the neonatal consequences in prematurely born children from mothers with metabolic syndrome.

Material and methods. A study was conducted in which 100 premature infants were included. Two groups were formed. the main
group (n=34), which included preterm infants (birth weight 2145.29+148.19 g and gestational age 33.18+0.55 weeks) of mothers
with metabolic syndrome, and the comparison group (n=66), which included preterm infants (birth weight 2295.99+101.45 and
gestational age 34.03+0.45 weeks) of mothers without metabolic syndrome. The children underwent a genetic study—determination
of the polymorphism of the eNOS gene, as well as the level of nitrites, nitrates and nitrosothiols in the urine.

By decision of the bioethics commission No. 217 dated 12.06.2023, the materials of the scientific work comply with the Rules
of Humane Treatment of Patients.

Traditional methods of parametric and nonparametric statistics were used, nonparametric methods were used to analyze
qualitative characteristics expressed mainly in percentages. The methods of parametric statistics were used to check the normality
of the distribution of quantitative characteristics using the Kolmogorov-Smirnov criterion.

Statistical processing of the obtained results was carried out using the package of application programs EXCEL-2003® and
STATA version 11 for Windows (StataCorp, Texas, USA).

The work was carried out as part of the scientific and experimental work of the Department of Pediatrics #1 with Neonatology
of the Poltava State Medical University “To develop clinical and laboratory criteria, methods of predicting and preventing
metabolic disoders in young children (state registration number 0120U102856).

Results. The most common diseases in the infants of the studied groups were the consequences of intrauterine hypoxia
(44.1%) and respiratory failure requiring artificial lung ventilation (50.0%), although no significant differences were found
in the prevalence of these conditions. We identified the presence of significant associations between the consequences of
intrauterine hypoxia and the levels of nitrates (OR 1.19; 95% CI 1.01-1.40; p=0.042), nitrosothiols (OR 1.19; 95% CI 0.99-1.42;
p=0.050) and the polymorphic genotype 4aa/ab of the eNOS gene (OR 0.28; 95% CI 0.12-0.67,; p=0.004). Analysis of systemic
hemodynamics revealed no significant differences in baseline values between preterm infants with and without intrauterine
hypoxia, but we did observe an association with urine output on day 3 of life.

To finally clarify the complex influence of indicators of nitrate metabolism on the development of intrauterine hypoxia and
to predict the development of consequences of this condition in premature infants, the following indicators are included in the
regression prognostic model: the level of nitrates, nitrites, 4aa/4ab genotype and urine output on the third day of life. As the
research results show, there is a direct reliable relationship with nitrates and an inverse relationship with nitrites, 4aa/4ab
genotype and urine output. This prediction model has high operating characteristics — the area under the ROC curve is 0.8168.

Some mechanisms of the influence of maternal metabolic syndrome on the development of relevant disorders in newborns are
known, including disorders of nitric oxide synthesis, endothelial dysfunction, and oxidative stress. In our study, the consequences
of intrauterine hypoxia were reliably associated with an increase in the concentration of urinary nitrates and a decrease in
nitrites, as well as the absence of the 4aa/ab genotype, which is associated with reduced release of nitric oxide. There is evidence
that nitric oxide can have both protective and deleterious effects, depending on factors such as nitric oxide synthase isoform and
duration of exposure to hypoxia.

Conclusions. In preterm infants born to mothers with metabolic syndrome, elevated urinary nitrate levels and the absence
of the eNOS 4aa/ab genotype increase the likelihood of suffering the consequences of intrauterine hypoxia.

Key words: Premature Babies; Mothers with Metabolic Syndrome; eNOS Gene, Nitric Oxide Metabolism, Systemic He-
modynamics; Morbidity.

Introduction characterized by chronic systemic inflammation. Numerous
The metabolic syndrome (MS) is considered epidemiological data indicate that an adverse intrauterine
to be a cluster of disorders that directly contribute to environment, caused by specific nutritional status or
the development of cardiovascular disease and are placental insufficiency in a woman with MS, may ““program”
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the susceptibility of the fetus to further development of
cardiovascular and metabolic diseases, and has an impact
on cognitive and behavioral development [1, 2]. Pregnant
women with MS are at increased risk for eclampsia, preterm
delivery and other complications [3-5]. Nitric oxide (NO)
plays a critical role in the pathogenesis of MS components
and is involved in several mitochondrial signaling pathways
that control cellular respiration and apoptosis. Children
born prematurely have a high rate of brain damage, which
can lead to motor, cognitive, behavioral, social and sensory
disorders. The increase in the number of children who
survive despite small gestational age is accompanied
by an increase in suboptimal results of nervous system
development [6]. Among the most frequent factors causing
damage to the nervous system in the perinatal period is
hypoxia as a result of an unfavorable course of pregnancy
and childbirth [7]. The frequency of adverse neurological
consequences varies: up to 17% of premature babies have
severe anomalies, and in extremely low-birth-weight infants,
only 42% of developmental deviations can be defined
as moderate [8]. Most of the pathological phenomena
underlying hypoxic lesions are the result of impaired
cerebral perfusion and oxygen transport to the brain.
However, the pathophysiological consequences of hypoxic-
ischemic “stroke” (this is the term used in most foreign
sources) are complex and develop gradually over a period
of time, which makes it difficult for medical professionals to
determine timely and adequate treatment options [9]. There
is an increasing number of publications on energy deficits
at the neuronal level in infants with asphyxia and hypoxic-
ischemic encephalopathy [10]. Currently, the options for
timely diagnosis and treatment of premature infants with
hypoxic lesions of the central nervous system are limited.
Many studies point to mitochondrial dysfunction and
activation of autophagy [11]. In the search for methods for
early diagnosis of the consequences of intrauterine hypoxia
(IUH) in premature infants, we focused on indicators
of nitrate metabolism. Nitric oxide (NO) is one of the
universal regulators of physiological functions of the body
with a wide range of action. The vasodilatory effect of
NO, combined with the effect of cGMP on decreasing the
concentration of Ca2+ in the cytosol of muscle cells and
increasing Na+, has been studied in detail. There is also
an effect of NO on the calcium transport systems of the
mitochondria, which in case of imbalance quickly leads
to energy deficit and activation of free radical oxidation
processes. Excessive NO, which can be produced by iNOS,
on the other hand, plays a key role in neuronal damage by
disrupting mitochondrial function and contributing to the
accumulation of mitochondrial substrate [12].

NO is the end product of l-arginine conversion by
constitutive and non-constitutive isoforms of NOS. To
date, 3 isoforms of NOS are known: neuronal or neural
(nNOS), endothelial (eNOS) and inducible (iNOS). nNOS
and eNOS are constitutional types of enzymes and ensure
the synthesis of nitric oxide under normal conditions; iNOS
is activated in response to pathogenic stimuli and produces
significantly higher levels of NO, playing an important role
in tissue inflammation and body defense [13]. Changes
in the expression of different NOS isoforms, absence or
overproduction of NO lead to an imbalance of active forms

of nitrogen and oxygen. The main links of NO conversion
are protein nitrosylation with formation of S-nitrosothiols,
NO oxidation to NO2- and NO3-. Nitrosothiols are one of
the forms of NO deposition and an important source of
NO under physiological conditions. Therefore, the cellular
level of NO depends on the activity of NO synthases, the
activity of nitrite and nitrate reductases, and the presence
of a sufficient pool of deposited NO. There are studies
showing that NO is produced in higher intravascular
levels in neonates than in adults [ 14]. A decrease in nitrate
and nitrite levels due to NO deficiency may indicate
vascular ischemia and vasospasm [15]. Endothelial
dysfunction, manifested by the loss of neurovascular
protective functions of NO, may contribute significantly
to the development of cognitive dysfunction [16].

The purpose of the research was the study of
the effect of eNOS gene polymorphism and indicators
of nitric oxide metabolism on the course of the neonatal
consequences in premature babies born from mothers with
metabolic syndrome.

Material and methods. A study was conducted in
which 100 premature infants were included. Two groups
were formed: the main group (n=34), which included
preterm infants (birth weight 2145.29+148.19 g and
gestational age 33.18+0.55 weeks) of mothers with MS,
and a comparison group (n=66), which included preterm
infants (birth weight 2295.99+101.45 and gestational age
34.03+0.45 weeks) of mothers without MS. Exclusion
criteria were the presence of congenital malformations,
genetic pathology, parental refusal to participate in the
study. The premature infants included in the study were
cared for and treated in hospitals of the Poltava region. The
results of clinical examination, hemodynamic parameters
(heart rate, blood pressure), urine output level on the Ist
and 3rd day of life were recorded in the medical record of
the inpatient. The conditions in the pathogenesis of which
the vascular component plays an important role were se-
lected as neonatal consequences, in particular respiratory
failure (RF) requiring the use of artificial lung ventilation,
intraventricular hemorrhage (IVH), early consequences of
intrauterine or intranatal hypoxia (consequences of IUH),
and food intolerance.

All children underwent a genetic study — determination
of the rs61722009 polymorphism of the eNOS gene to
account for possible genetically determined variations
in NO concentration. Two alleles were identified in the
27 bp repeat of intron 4 of the eNOS gene, the larger
of which, eNOS-4b, has 5 of the 27 bp tandem repeats
(GAAGTCTAGACCTGCTGC(A/G)GGGGTGAG) and
the smaller of which, eNOS —4a, has 4 repeats and is
associated with reduced NO production [17].

The material for the study was the peripheral blood
of newborns. Blood samples were collected in a volume
of 0.25 ml. After receiving the samples, they were stored
at a temperature of —20°C until the study was conducted.
Isolation of DNA samples from the obtained material was
carried out using a commercial kit of reagents “Quick-
DNAUniversalKit”, then molecular genetic research was
carried out by the method of polymerase chain reaction (PCR).
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The subject of the biochemical research was urine.
The concentration of low molecular weight nitrosothiols
was determined by calculating the difference in the
concentration of nitrites (NO2-) before and after the
oxidation of nitrosothiol complexes (S-NO) to nitrites
with a solution of mercuric chloride (HgC12). A 0.2 ml
aliquot of urine was collected for the study [18]. The
concentration of nitrites was determined by determining
the content of diazo compounds formed in the reaction
with sulfanilic acid, and then the reaction was carried out
with a-naphthylamine (Griess-Ilosvay reagent), resulting
in the formation of red derivatives (azo dyes) [19]. The
concentration of nitrates was determined by the increase
in the concentration of nitrites after reduction of nitrates
to nitrites with sulfurous hydrazine. Aliquots of 0.2 ml of
urine were used to determine the concentration of nitrates
and nitrites.

Traditional methods of parametric and nonparametric
statistics were used; nonparametric methods were used
to analyze qualitative characteristics expressed mainly
in percentages. The methods of parametric statistics
were used to check the normality of the distribution of
quantitative characteristics using the Kolmogorov-Smirnov
criterion.

In case of normal distribution of the data, the main
statistical characteristics were used: the mean (M) to
determine the central tendency, the standard error of the
mean (m) to determine the accuracy of the mean estimate,
the confidence interval (CI)—to determine the 95% interval
of the mean.

The hypothesis of equality of general means was tested
by means of two-sample t-test.

For non-normal distributions, the median (Me) and
interquartile range (Q) were used to determine the central
tendency.

Relative values or values expressed as percentages were
compared using the 2 (chi-squared) test, and quantitative
indicators with non-normal distributions in unrelated
samples were compared using the Wilcoxon run-sum test.

Simple and multiple logistic regression analysis
was used to prove the relationship between individual

indicators, odds ratios (OR), predictive coefficients (f3)
and their confidence intervals were calculated. After
identifying reliable risk factors, prognostic models were
developed using multiple logistic analysis with further
evaluation of the operational characteristics of the specified
models and identification of the model with the largest C
coefficient (area under the ROC curve) using the STATA
14.0 application package.

Statistical processing of the obtained results was
performed using the EXCEL-2003® application package and
STATA version 11 for Windows (StataCorp, Texas, USA).

According to the decision of the Bioethics Committee
217 dated 12.06.2023, the materials of the scientific work
comply with the rules of humane treatment of patients in
accordance with the requirements of the Tokyo Declaration
of the World Medical Association, the International
Helsinki Recommendations, the Declaration of Human
Rights, the Convention of the Council of Europe on
Human Rights and Biomedicine, the laws of Ukraine,
the regulations of the Ministry of Health of Ukraine and
the requirements of the Code of Ethics of a Physician in
Ukraine.

The work was carried out as part of the scientific and
experimental work of the Department of Pediatrics #1
with Neonatology of the Poltava State Medical University
“To develop clinical and laboratory criteria, methods of
predicting and preventing metabolic disoders in young
children (state registration number 0120U102856).

Results and their discussion. Babies born to
mothers with MS were significantly more likely to be born
by cesarean section (CS) than were babies born to mothers
without MS —44.1% versus 10.6%, p=0.0002. We found no
significant differences between the groups in the number of
neonatal conditions studied, particularly the consequences
of acute respiratory distress syndrome, RF requiring the
use of ALV, IVH, and food intolerance (Table 1). The most
common conditions in the infants of the studied groups
were the consequences of [UH and RF requiring ALV. In
the majority of cases, intrauterine hypoxia of the fetus was
the reason for CS.

Table 1

Neonatal consequences and indicators of nitric oxide metabolism in children of the examined groups

(P 20.9), n (%)

Indicators Main group, n=34 Comparison group, n=66 p
RF, that required ALV, n (%) 17 (50.0) 23 (34.8) 0.143
Food intolerance, n (%) 4 (11.8) 6 (9.1) 0.317
IVH, n (%) 4 (11.8) 13 (19.7) 0.673
Consequences of intrauterine hypoxia 15 (44.1) 35 (53.1) 0398

Nitrates (nmol/l), Me (Q,-Q,) 3.95 (2.12-5.78) 4.86 (2.43-6.08) 0.587
Nitrites (nmol/l), Me (Q,-Q.) 1.22 (0.91-2.13) 1.52 (0.92-2.73) 0.418
Nitrosothiols (umol/l), Me (Q,-Q,) 2.89 (2.61-4.70) 2.82 (2.61-5.7) 0.950
4aa/4ab genotype, n (%) 13 (38.2) 23 (34.8) 0.738

Note: RF — respiratory failure, ALV — artificial lung ventilation, IVH — intraventricular hemorrhage

The study of nitric oxide metabolism showed no
significant differences in the levels of nitrites, nitrates, and
nitrosothiols between the studied groups of children born
to mothers with and without MS. Also, no differences were
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found in the distribution of children into groups depending
on the 4aa/ab polymorphism of the eNOS gene. Therefore,
the presence of maternal MS does not affect the nitrate
metabolism of preterm infants immediately after birth.
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According to numerous studies, the presence of
maternal MS causes intrauterine hypoxia of the fetus
[7], which is an indication for cesarean section, which in
turn worsens the infants’ adaptation to extrauterine life
after birth. Therefore, we investigated the existence of
a relationship between neonatal outcomes and indicators
of nitric oxide metabolism levels (nitrates, nitrites, and
nitrosothiols) in preterm infants.

We found the presence of reliable associations between
the consequences of IUH and the levels of nitrates,
nitrosothiols and the polymorphic genotype 4aa/ab of the
eNOS gene (Table 2). As for other neonatal conditions,

no reliable relationship was found between them and the
levels of nitrates, nitrites and nitrosothiols. The presence
of the 4aa/ab polymorphic genotype of the eNOS gene
was reliably associated with the development of clinical
manifestations of [IUH in a premature infant, i.e. it reduced
the probability of the infant having clinical consequences
of intrauterine hypoxia, and was not associated with the
development of other neonatal conditions. A reliable direct
relationship between the development of IUH in preterm
infants and the levels of nitrates and nitrosothiols was
found according to a simple logistic regression analysis
(Table 2).

Table 2

The relationship between the eNOS gene polymorphism and indicators of nitric oxide exchange with neonatal
outcomes according to simple logistic regression analysis

Nitrates in urine Nitrites in urine Nitrosothiols in urine 4aa/4ab genotype
OR 1.06 OR 1.13 OR 1.03 OR0.93
RF 95% C1 0.91-1.24 95% Cl 0.81-1.57 95% CI 0.90-1.19 95% Cl 0.40-2.14
p=0.422 p=0.464 p=0.651 p=0.865
OR 0.96 OR0.76 OR 1.03 OR 1.2
IVH 95% C10.78-1.18 095% CI 0.39-1.33 95% CI1 0.90-1.19 95% Cl1 0.29-2.54
p=0.766 p=0.434 p=0.651 p=0.781
Consequences OR 1.19 OR1.23 OR1.19 OR0.28
of IUH 95% Cl 1.01-1.40 95% C1 0.87-1.72 95% Cl 0.99-1.42 95% Cl 0.12-0.67
p=0.042 p=0.236 p=0.050 p=0.004
Food intole- OR1.2 OR 0.85 OR 0.9 OR 0.85
rance 95% Cl 0.32-4.6 95% Cl 0.46-1.56 95% Cl 0.66-1.23 95% Cl 0.46-1.56
p=0.781 p=0.593 p=0.503 p=0.593

Note: RF — respiratory failure, IVH — intraventricular hemorrhage, IUH — intrauterine hypoxia

At the same time, we did not find any relationship
between the 4aa/ab genotype and indicators of nitric oxide
metabolism, in particular nitrates (OR 1.08, p= 0.318),
nitrites (OR 1.11, p=0.548) and nitrosothiols (OR 1.07,
p=0.352).

Furthermore, the peculiarities of nitric oxide exchange
in premature infants were analyzed according to the
presence or absence of [UH. The median values of nitrates,
nitrites and nitrosothiols in premature infants with [UH
were significantly higher than those in infants without

IUH. Since one of the most important functions of NO
in the human body is the regulation of blood flow by
influencing vascular tone and the state of the endothelium,
we studied the peculiarities of hemodynamic indicators
and renal function in this cohort of patients (Table 3).
Analysis of systemic hemodynamics showed no significant
differences in the baseline values of preterm infants with
and without IUH, but we noted a <0.1 association with
hourly diuresis on day 3, although this value remained
within the normal range.

Table 3

Indicators of nitric oxide exchange and systemic hemodynamics among children depending on the presence or
absence of intrauterine hypoxia consequences

. . Newborns with IlUH, | Newborns without o
Prognostic variables n=50 IUH, n=50 OR 95% CI p
Nitrates in urine (nmol/l) Me (Q,-Q.) 4.86 (3.95-4.08) | 3.04 (1.8-6.08) 1.19 (1.00-1.4) 0.017
Nitrites in urine (nmol/l) Me (Q,-Q.) 1.82 (1.22-2.18) | 0.22(0.61-2.74) | 1.22(0.87-1.72) | 0.031
Nitrosothiols in urine (umol/l) Me (Q,-Q,) 3.92 (2.75-5.94) 2.75 (2.61-3.47) 1.19 (0.99-1.42) 0.020
Heart rate, 1%t day after birth (per min.) Mtm 148.08+1.91 150.78+1.65 0.98 (0.95-1.01) 0.287
Heart rate, 3™ day after birth (per min.) Mtm 149.12+1.86 151.24+1.93 0.99 (0.95-1.02) 0.426
st H
Mean blood pressure, 1 day after birth 33.92+1.06 33.06+1.01 102 (0.96-1.07) | 0555
(mmHg) M+m
- .
Mean blood pressure, 3¢ day after birth 35.24+0.92 35.26+0.92 0.99 (0.94-1.06) | 0.988
(mmHg) M+m
- — .
mrr‘:' output, 1 day after birth (mi/kg/h) 2.07+0.25 2.3:0.2 0.92(0.72-1.19) | 0535
. - .
m’:f output, 3* day after birth (mi/kg/h) 3.03£0.16 3.5:0.18 0.72 (0.51-1.02) | 0.067
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In order to finally clarify the complex influence of
nitrate metabolism indicators on the development of ITUH
and to predict the development of its consequences in
premature infants, the following indicators are included
in the regression prognostic model: the level of nitrates,
nitrites in urine, the 4aa/4ab genotype and hourly urine

output on the third day of life. As the research results show,
there is a direct and reliable relationship with nitrates and
an inverse relationship with nitrites, the 4aa/4ab genotype
and urine output (Table 4)

This predictive model has high operational
characteristics — the area under the ROC curve is 0.8168.

Table 4

Odds ratio and prognostic coefficients of the prognostic model regarding the development of the consequences
of intrauterine hypoxia

OR (95% CI) B (95% CI) p
Nitrates (nmol/l) 4.75 (2.05-10.99) 1.56 (0.72-2.39) 0.000
Nitrites (nmol/l) 0.06 (0.01-0.32) -2.79 (—4.43-(—1.14) 0.001
4aa/4ab genotype (yes) 0.11 (0.03-0.37) -0.43 (-0.082-(—0.99) 0.000
Urine output (ml/kg/h) 0.65 (0.17-5.68) -0.42 (-0.82-(—0.02) 0.037
o
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Area under ROC curve = 0.8168

Fig. 1. ROC-curve for predicting the development of clinical manifestations of the intrauterine
hypoxia consequences in premature infants

As a result of the research conducted, no association
was found between maternal MS and indicators of nitrate
metabolism in preterm infants. However, a recent meta-
analysis showed the programming effect of maternal
MS during pregnancy on the metabolic conditions of
newborns [20], and a number of earlier cohort studies
analyzed the risks of developmental disorders in children
of mothers with MS [21, 22]. Some mechanisms of the
influence of maternal MS on the development of relevant
disorders in newborns are known, including disorders
of NO synthesis, endothelial dysfunction and oxidative
stress [23, 24]. In particular, the influence of very-low-
density lipoproteins (VLDL) on NO bioavailability,
redox homeostasis, and mitochondrial function has been
experimentally demonstrated [25]. High serum glucose
concentrations cause vascular endothelial dysfunction
leading to decreased activation of endothelial nitric oxide
synthase (eNOS) and increased reactive oxygen species,
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which explains the decreased synthesis and bioavailability
of NO and increased NO consumption [26]. And the work
of Grasemann C demonstrated the influence of intrauterine
exposure to maternal hyperglycemia and a high-fat diet on
changes in the pulmonary metabolism of L-arginine/NO
in the offspring [27]. Although we did not find significant
differences in nitric oxide metabolism disorders in preterm
infants depending on the presence of MS in their mothers,
we believe that further studies of this plan in a larger cohort
of patients are needed. In our study, the consequences of
IUH were significantly associated with an increase in the
concentration of nitrates in the urine, and a decrease in
nitrites, and the absence of the 4aa/ab genotype, which is
associated with reduced NO excretion. There is an evidence
that NO can have both protective and deleterious effects
depending on factors such as NOS isoform and time after
the exposure to hypoxia [28]. Immediately after hypoxic-
ischemic brain injury, the release of NO from eNOS is
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protective, mainly promoting vasodilation; therefore, NO is
of particular importance for the autoregulation of cerebral
vascular tone. However, NO produced by inducible nitric
oxide synthase (iNOS) may have neurotoxic effects to
which the immature brain is particularly sensitive. It
should be noted that iNOS is more easily and intensively
expressed in neonates after the hypoxic event, in addition,
this category of patients has reduced reserves of the
antioxidant system [29]. Probably, the increased level
of nitrates in the urine of newborns, which significantly
increases the chances of having the consequences of
intrauterine hypoxia, is a confirmation of this fact.

An example of the application of our research can be
not only the prediction of the development of IUH, which
may be insignificant according to clinical manifestations,
but also to find out the status of the child regarding the
exchange of NO, since more and more works are appearing
that prove the effectiveness of the use of NO modulators,
such as inhaled nitric oxide (iNO) and sildenafil are
clinically used for the treatment of pulmonary hypertension
in premature infants [30, 31], with caveats regarding
the lack of clear indications. There are concerns about
side effects in small-for-gestational-age preterm infants
and in mothers who receive nitric oxide donors during
pregnancy, whose efficacy in prolonging pregnancy has
been demonstrated in a recent meta-analysis [32].

Conclusions. Among the premature infants born to
mothers with MS, such pathological conditions as the
consequences of intrauterine hypoxia (44.1%) and RF
requiring mechanical ventilation (50.0%) were the most
common, although no significant differences in their

References:

prevalence were found. Significant associations were
found between the outcomes of intrauterine hypoxia and
levels of nitrates (OR 1.19; 95% CI 1.01-1.40; p=0.042),
nitrosothiols (OR 1.19; 95% CI 0.99-1.42; p=0.050),
and polymorphic genotype 4aa/ab of the eNOS gene
(OR 0.28; 95% CI 0.12-0.67; p=0.004). Analysis of
systemic hemodynamics showed no significant differences
in the baseline values of preterm infants with and without
IUH, but we noted a p <0.1 association with urine output
on day 3 after birth, although this value remained within
the normal range. According to the results of the multiple
logistic regression analysis, in preterm infants born to
mothers with MS, an increase in the level of urinary nitrates
and the absence of the eNOS 4aa/ab genotype increased
the likelihood of having the consequences of intrauterine
hypoxia.

Prospects for further research. Considering the
complexity and the lack of a complete diagnostic algorithm
for the possible effects of hypoxia on the central nervous
system in premature infants, it is hypothetically possible,
after conducting studies on a larger sample of patients,
to consider the determination of urinary nitrates and
nitrosothiols as a minimally invasive screening method.
In addition, the effect on the expression of different
isoforms of NOS may be an option for the development of
neuroprotective therapy in neonates with the consequences
of intrauterine hypoxia.
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BIIJIUB MOJIMOP®I3MY I'EHY ENOS TA IOKA3HUKIB OBMIHY OKCUAY A30TY HA HEOHATAJIbHI
HACJIJIKHA Y HEPEJYACHO HAPOJKEHUX AITEM BIJ MATEPIB 3 METABOJIIYHUM CUHAPOMOM

0. M. Koganvoea, I0. 1. Yepuaescvka, B. 1. Iloxunsvko, O. €. Akimos, A. B. Cniocapesa

[onTaBcbKuii Aep:kaBHHIT MeIUYHHUI YHIBEepCUTET
(m. ITonTaBa, Ykpaina)

Pesiome

MeTaboni4HIi CHHAPOM PO3IIAAETHCS SK KIACTED MOPYLIEHb, SKi 0e3M10CepeHbO CIPHUSAIOTh PO3BUTKY CEPLEBO-CYIMHHUX 3a-
XBOPIOBaHb 1 XapaKTEPU3YIOTHCSI XPOHIYHUM CHCTEMHHM 3anaieHHs M. YHCIIeHH] eMiieMioNoriyHi JaHi CBi[4aTh Mpo Te, U0 HECIIPH-
STIMBE BHYTPIIIHbOyTPOOHE CEPEeOBHUILE, CIPUUYMNHEHE 0COOIMBOCTSAMH HYTPITHBHOIO CTAaTyCy abo IUIalieHTapHOI0 HEIOCTATHICTIO
y KIHKH 3 METa0O0II4YHUM CHHIPOMOM, MOXE «IIPOrpaMyBaTH» CIPUHHATIMBICTD 1101 O MOJAJIBIION0 PO3BUTKY CEPLIEBO-CYIHHHUX
Ta MeTaboIIuHNUX 3aXBOPIOBAHb, MA€ BILUTHB HAa KOTHITHBHUM 1 MOBeAiHKOBHIA po3BuToK. Okcnz azoty (NO) Bigirpae BUpiniagbHy poib
y HaroreHe3i KOMIOHEHTIB MeTaboiuHOro cuHapoMy JliTH, HApOKEHI epeaYacHO, MalOTh BUCOKY YacTOTY MOLIKOKEHb MO3KY, 1110
MOXKE [TPU3BECTH 10 MOTOPHUX, KOTHITUBHHX, IIOBEAIHKOBHX, COLIANbHHUX, CEHCOPHUX PO3JIaIiB.

Mera i 3aBaanHs qocizkennsi. Busuenus By nosimopdizmy reny eNOS Ta OKa3HHUKIB 0OMiHY OKCHITY a30Ty Ha HEOHATalbHi
HACJIJKH y TIepeAdacHO HAPODKEHUX IITeH BiJl MaTepiB 3 METaOOIIYHIM CHHIPOMOM.

Marepiaia Ta MeToau gocaizkenHs. byio nposeaeHe nociikeHHs, 10 sikoro yBiiinuim 100 nepeqyacHo HAPOKEHUX AiTeil.
Just nocsirueHHst MetH 0yiio copMOBaHO JBi rpyIi: OCHOBHY (n=34), B sIKy YBIHLIUTH IepeuyacHO HapOPKeHi AiTh (Bara npu Hapoj-
seHHi 2145,29+148,19 r ta recrauiitnum BikoM 33,18+0,55 TikHIB) Bif MaTepiB 3 MeTabONIYHUM CHHIPOMOM, Ta IPYILy MOPiBHSIHHSI
(n=66), B sIKy yBIHIILIN Iepe4acHO HAPOKEHI AiTH (Bara npu HapomkenHi 2295,99+101,45 ta I'B 34,03+0,45 TixH) Bix Matepis 0e3
MeTabosiyHoro cunapomy. Jitsm Oysio npoBeaeHe reHeTHYHE J0CIIPKeHH — BU3HaueHHs! nojiMopdismy rery eNOS, a Takox piBHs
HITPHTIB, HITPATIB Ta HITPO30TIOJIB CeHi.

Pitrennsm komicii 3 6ioetnku Ne 217 Bix 12.06.2023 ninTBeppkeHo, 110 MaTepiain HaykoBoi poboTH BianosiawTs [IpaBunam
I'YMaHHOTO HOBOJKEHHS 3 TALli€HTaMU

BukopucToByBan TpaauLiiiHi METOIH MapaMeTPHYHOI Ta HeMapaMeTPUYHOI CTaTUCTUKH. J[1ist aHani3zy sSIKICHUX O3HaK, II10 BHUpa-
XKaJUCs B OCHOBHOMY Y BiJICOTKaX, OyJIM 3aCTOCOBaHI HellapaMeTpU4Hi METOH. 3a JJOIIOMOTOK METOJIIB MapaMeTPHYHOT CTATUCTUKU
3/iCHIOBAIIMCH MIEPEeBipKa HOPMATIBHOCTI PO3MOALTY KiIbKICHUX O3HAK 3 BUKOpUCTAaHHM KpuTepito Konmoroposa-CumipHosa. Craruc-
THYHa 00pOOKa OTPUMAHUX PE3y/IBTaTiB IPOBOAMIIACS 3a IOMOMOrolo nakera npuknaaaux nporpam EXCEL-2003® i STATA sepcii 11
st Windows (StataCorp, Texac, CIIA).

Po6ora Bukonana y mexxax HJIP xadenpu nemiarpii Ne 1 Ta Heonarosnorii [TontaBchKoro Jep:kaBHOIO MEANYHOIO YHIBEPCHTETY
«Po3pobuty KiiHiKO-1a00paTOpHI KpUTEPii, METOIHM IIPOTHO3YBaHHS Ta 3arto0iranHs MeTa0oIuHUX TOPYLICHb Y JiTei paHHbOTO BiKy»
(neprxaBHuit peectpauiituuit Homep 0120U102856).

Pesyabrarn pociigkenns. HalinommpeHimmumMy 3aXBOpIOBAaHHAMU Cepe]] HEMOBIIAT 0OCTEKEHUX I'PYIl BUSBUIINCH HACIIJIKU
BHYTPIIIHBOYTPOOHOT rinokcii (44,1%) Ta anxaibHa HEAOCTATHICTD, 110 MOTPeOyBaa WITY4YHOT BeHTHIALIT Jierenb (50,0%), xo4a
JOCTOBIPHUX BiIMIHHOCTEH y MOLIMPEHOCTI LIUX CTaHiB 3HaliieHOo He Oyi10. Mu iieHTH(iKyBaIy HasIBHICTD JOCTOBIPHUX acomialii Mix
HAaCJIiIKaMH BHYTPILIHBOYTPOOHOI rinokcii Ta piHem Hitparis (BII 1,19; 95% I 1,01-1,40; p=0,042), nitposotionis (BII 1,19; 95%
1 0,99-1,42; p=0,050) ta nonimopduum renorurnom 4aa/ab reny eNOS (BIII 0,28; 95% I 0,12-0,67; p=0,004). Anaini3 cucteMHol
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TeMO/IMHAMIKU BHSIBHB BiJICYTHICTB JJOCTOBIPHHX BiIMIHHOCTEH y 6a30BHX ITOKa3HUKAX MEePeT4acHO HApOHKSHIX HEMOBIIAT 3 HACIIiIKaMU
BHTYPINIHBEOYTPOOHOT Tinokcii Ta 6e3 Hel, ajie MU 3BEepHYJIH yBary Ha HAsBHICTB 3B’s13Ky 3 IIOTOJJMHHHM Jiype30M Ha TPETIO 100y.

J171st 0cTaTOvHOTO 3’sICyBaHHS KOMITIEKCHOTO BIUTUBY ITOKAQ3HHKIB HITPaTHOTO 0OMiHY Ha PO3BHTOK BHYTPIITHBOYTPOOHOI TiMOKCIT Ta
MIPOTHO3YBaHHS PO3BUTKY HACHIKIB JAHOTO CTAaHY Y IepeI4acHO HAPOPKEHNUX JIITEH B perpeciiiHy NpOrHOCTHIHY MOJIEb BKIIOYECHO
TaKi MOKA3HUKU: PIBEHb HITPATIB, HITPUTIB, TCHOTHIT 4aa/4ab Ta MOTOANHHUIH Aiype3 HA TPETIO OO KHUTTA. SIK CBITYaTh pe3ysIbTaTi
JIOCIIJDKEeHb, ICHY€ TIPSIMHUI JTOCTOBIPHUI 3B’SI30K 3 HITpaTaMy Ta 3BOPOTHIH 3 HITPHTaMH, TEHOTUIIOM 4aa/4ab Ta IOTOMUHHUM Jlype30M.
JlaHa IpOrHOCTHYHA MOZIENb MAa€ BHCOKI ONepariiHi xapakrepucTuky — mioma mig ROC kpusoro cranoButs 0,8168.

Jlesiki MexaHi3MU BIUIMBY METa0OIIYHOTO CHHAPOMY y MaTepiB Ha PO3BUTOK BiJITOBIHUX IOPYIICHb Y HOBOHAPO/DKEHUX BioM,
1 cepest HUX NOPYIICHHS CHHTE3y OKCHTY a30TY, €HI0TeialbHa JUCOYHKILST, OKACIIOBAIBHHUIT cTpec. Y HaIIoMy JOCIIKEHHI HACTI KK
BHYTPIMIHBOYTPOOHOI T1MOKCIT TOCTOBIPHO acOLiIOBAIICE 31 301IBIIIEHHSIM KOHIIEHTPAII] HITPATiB y cedi, Ta 3MEHIIeHHSIM HITPHTIB,
1 BIJICYTHICTIO TEHOTHITY 4aa/ab, sIKWii TIOB’I3aHUH 31 3MEHIICHUM BUIUICHHSM OKCHIY a30Ty. € CBIIYCHHS MPO TE, IO OKCUJI a30Ty
MO>KE€ MaTH SIK 3aXHCHY, TaK 1 IIKI/UTUBY IO 3aJIEKHO BiJ TAKUX (AaKTOPIB, SIK 130()0pMa CHHTA3U OKCUJTY a30Ty 1 4ac BILIUBY TiITOKCIl.

BucnoBku. Y nepequacHO HApOPKEHUX JIITEH BiJ MarepiB 3 METaOOIIYHUM CHHIPOMOM IiIBUIIEHHS PIiBHS HITpaTIiB cedi Ta Bij-
cyTHicTb reHotHry eNOS 4aa/ab 301nblrye IaHCH MaTH HACIiKH BHYTPIITHEOYTPOOHOT TiMOKCIi.

Kurouosi ciioBa: MepeT9acHO HapOIDKEHI JiTH; Marepi 3 MeTabomidHuM cuHApoMoM; TeH eNOS; MeTaboImi3M OKCHIY a30Ty;

CUCTEMHa FCMOI[I/IHaMiKa; 33XBOpIOBaHiCTB .
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LEVELS OF IL-4 AND y-INTERFERON
IN CHILDREN’S BLOOD SERUM

AS PREDICTORS OF ASTHMA FORMATION
N. I. Makieieva, V. V. Andrushchenko,

V. M. Malakhova, V. M. Tsymbal,
N. P. Alieksieieva

Kharkiv National Medical University
(Kharkiv, Ukraine)

Summary

Introduction. The prevalence of asthma continues to increase every year. Asthma is the leading chronic disease. Inflammation,
both acute and chronic, is closely related to the action of cytokines (pro- and anti-inflammatory). T-helper 2 lymphocytes
release IL-4, which triggers the production of immunoglobulin E (IgE) antibodies, which set the stage for allergy and activate
inflammatory cells. The regulators of this process are T helper-1 lymphocytes, which produce cytokines (IFN-gamma) that
suppress Th-2 activity. Disturbances in the ratio of Th-1/Th-2 lymphocyte clones are a subject of debate in the early detection
of asthma and the prediction of the development of this disease.

The aim of the study was to evaluate the levels of IL-4 and y-interferon in the blood serum of children with transient wheeze
and asthma..

Material and methods. 121 children were included in the study. The patients were divided into groups: group 1 — children
with transient wheezing (TW) (n = 81), group 2 — children with doctor-diagnosed asthma (DDA) (n = 15), group 3 — healthy
children (n = 25).

IL-4 and y-interferon in blood serum were analyzed by ELISA using commercial kits (human IL-4 and human y-interferon
“Vector Best-Ukraine”). Data were analyzed using Statsoft Statistica version 8 (Tulsa, OK) and the MedCalc version 17.2
statistical program.

The planned clinical trials were conducted after obtaining the approval of the local ethics committee (date: February 1, 2015;
number: 2015/01) and were conducted in accordance with the principles of the Declaration of Helsinki, as amended in October 201 3.

This article was conducted within the framework of the Department of Pediatrics No. 2 of Kharkiv National Medical
University «Medical and biological aspects of adaptation of children with somatic pathology to modern conditions. Prediction
of asthma control in children taking into account inflammatory markers and the state of the airway barrier of the lungsy (state
registration number 0120U102471).

Results. It was found that in children of the first and second groups, in the midst of clinical manifestations of wheezing, IL-4
levels significantly increased and serum y-interferon levels decreased. The highest levels of IL-4 and the lowest levels of serum
y-interferon were found in patients with DDA.

Serum levels of IL-4 above 15.33 pg/mL and y-interferon below 98.62 pg/mL in children with wheezing episodes may be
considered as a possible indicator of asthma development.

Conclusions. Serum IL-4 and y-interferon are involved in the regulation of allergic inflammatory processes in the body.
A statistically significant increase in IL-4 levels and a decrease in y-interferon levels in the blood serum of patients with asthma

is likely to indicate the development of a chronic form of inflammation.
Key words: Asthma; Transient wheezing, IL-4; y-interferon; Children.

Introduction

The prevalence of asthma has increased in recent
years. This nosologic form is one of the most common
chronic diseases [1] and has many different phenotypes
and triggers for its development and progression [2, 3].
The heterogeneity of asthma is manifested by different
degrees of bronchial obstruction, a wide variety of clinical
symptoms, different frequencies of exacerbations and
individual responses to basic therapy [2-4]. First of all,
asthma is an inflammatory process in the bronchial wall,
which is a chronic inflammation of the bronchi that
persists even in the asymptomatic period [5,6]. According
to the type of inflammatory process, there are four main
mechanisms, such as eosinophilic, neutrophilic, mixed
granulocytic and pauci-granulocytic [7-9].

The onset of asthma usually occurs in childhood.
According to current research, the onset of this disease begins
before the age of three in almost 50% of patients [10,11].

The manifestations of asthma debut in children are
repeated episodes of bronchial obstruction. Diagnosing
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the onset of asthma in children under 6 years of age
has a number of limitations related to the difficulty of
identifying the wheeze phenotype at this age [12]. Repeated
episodes of bronchial obstruction have a variety of
etiologic factors and are manifestations of many nosologic
forms [13]. They are observed in the presence of foreign
bodies in the bronchopulmonary system, in diseases
of the gastroesophageal zone, can be manifestations of
congenital heart and great vessels, congenital diseases
affecting metabolic processes, etc. To date, no reliable
biomarkers have been identified to distinguish non-
asthmatic wheezing from asthma, especially in young
children. Various asthma prediction models are practical
management tools for use in clinics for children under 5
years of age with recurrent wheezing, but their sensitivity
and specificity are limited, especially in cases where
wheezing episodes are infrequent [14].

The study of external respiratory function, which is one
of the main studies to confirm the diagnosis, has certain
difficulties in children of this age group [1].
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New research raises new questions for the scientific
community. The search for asthma biomarkers is a priority
for scientists. Not only timely diagnosis and correct
therapy, but also the quality of the patient’s future life
depends on their information content [15].

The discovery of a biological marker that could predict
the development of asthma would be of great clinical
importance. To date, researchers have used a sufficient
number of biomarkers of asthma and chronic allergic
inflammation, namely: fractional concentration of exhaled
nitric oxide (FeNO) [16], blood eosinophils, sIgE, periostin,
von Willebrand factor [17] and others, but none of them
has been recognized as ideal [18, 19].

To date, there is no reliable biological marker for the
diagnosis of asthma in preschool children.

Therefore, the expansion of diagnostic criteria for the
early detection of asthma and prediction of its development
remains relevant at the present stage.

It is known that the most common mechanism for the
development of chronic inflammation in children is the
development of eosinophilic asthma [20, 21]. The central
cytokine responsible for allergic inflammation is 1L-4
[22]. It is considered to be one of the most important anti-
inflammatory cytokines that regulates B-cell differentiation,
promotes IgE secretion, eosinophil accumulation in the
peripheral blood, and directs the differentiation of T
lymphocytes into type 2 helper T cells (Th2 helpers) [23,
24]. On the other hand, the immune response link in the
differentiation of lymphocytes into type 1 T helper cells (Th1
helper cells) undergoes reverse changes. We can judge this
indirectly by the level of y-interferon. One of the functions
of y-interferon is to stimulate the immune response to fight
viral infections. y-Interferon is almost the only representative
of type Il interferons specific for type I activation of immune
system cells [25]. Although B lymphocytes are responsible
for the humoral response of the immune system, there are
studies confirming the production of y-interferon by B
lymphocytes in response to bacterial infections, promoting
macrophage activation [26]. Recent studies have provided
conflicting information regarding y-interferon levels in
asthma [27, 28]. In our study, we performed a diagnostic
and prognostic assessment of serum levels of IL-4 and
y-interferon in children with transient wheezing (TW)

First stage
Enrolled (n=100)

v

Second stage
Follow up

(n=96)
/

TW (n=51) DDA (n=15)

and doctor-diagnosed asthma (DDA) and evaluated the
relationship between these parameters.

Material and methods

Study design. This was a longitudinal cohort study
from 2016 to 2020, including children with recurrent
wheezing who were treated and evaluated in a pediatric
clinic.

Inclusion criteria: informed consent signed by the
patient’s parents; patient’s age from 1.5 to 6 years; current
wheeze episode during the stay is the third or more.

Exclusion criteria: congenital and chronic
cardiopulmonary or neurological diseases; hereditary
diseases leading to changes in the functioning of the
respiratory tract, including cystic fibrosis; proven
immunodeficiency; confirmed or suspected acute or
chronic bacterial respiratory tract infection; suspected or
confirmed gastroesophageal diseases; previous treatment
with anti-leukotriene drugs or systemic corticosteroids,
patients who received intravenous therapy less than 48
hours before the study.

The first phase of the study included 100 patients
between the ages of 1.5 and 6 years. Patients met the
inclusion criteria and had no exclusion criteria. Patients
received specific treatment according to the GINA 2019
global guidelines. All patients underwent clinical history,
physical examination, and laboratory evaluation. Serum
levels of IL-4 and y-interferon were also tested. The control
group consisted of 25 healthy children (of similar age and
sex) with no signs of chronic diseases and no signs of acute
illnesses in the previous three months, who had come to
the hospital for routine check-ups or vaccinations. The
parents of all patients and children in the control group
were informed about the objectives of the study, and
written informed consent was obtained from both parents
before enrollment.

In the second phase of the study, patients were contacted
repeatedly for examination when they reached the age of 6
years. 4 patients were lost to follow-up (one changed his
telephone number, two moved to another country, and the
parents of one child refused to continue participation in
the study) Thus, 96 children (96%) were included in the

second phase of the study. (Fig. 1).

Lost to follow up (n=1)
Changed phone number

Lost to follow up (n=1)
Parents' refusal

Lost to follow up (n=2)
Moved to another country

Fig. 1. Flow diagram illustrating the study design and procedures of the IL-4 and y-interferon levels
in the blood serum of children. TW - transient wheezing, DDA — doctor-diagnosed asthma.
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The inclusion and exclusion criteria were reviewed.
Informed consent was re-signed for continued participation
in the study. After re-evaluation of the criteria, 96 patients
were included in the study. Medical history was reassessed
based on the GINA 2019 guidelines and included symptoms
(cough and wheeze) for more than 10 days during an upper
respiratory tract infection, more than 3 episodes of wheeze
per year, coughing between episodes, and the presence of
atopic dermatitis or food allergies or a family history of
asthma. Patients diagnosed with asthma during this period
and children diagnosed with asthma at a follow-up visit
were identified.

The diagnosis of asthma was made by a pediatric
respiratory specialist (pulmonologist or allergist) according
to GINA guidelines. In children younger than 5 years, the
diagnosis of asthma was based on recurrent wheeze, history
of allergic disease, allergen sensitization, history of asthma
in first-degree relatives, response to bronchodilators, and
clinical improvement within 3 months of ICS use; in
children older than 5 years, the diagnosis of asthma was
based on typical respiratory symptoms and pulmonary
function test results.

After the diagnosis was confirmed, the children were
divided into 2 groups. The first group included 81 patients
with transient wheeze (TW), whose wheeze symptom
stopped during the follow-up, and the second group
included 15 children with doctor-diagnosed asthma (DDA).

Investigation of blood serum levels of IL-4 and
v-interferon. The levels of IL-4 and y-interferon in the
blood serum of patients and controls were determined at
the first stage of clinical work.

Serum levels of IL-4 and gamma interferon in patients
were determined during the first 2 days of clinical
manifestations of bronchial obstruction, before the start
of therapy. Blood samples were taken in the morning,
before meals, using standard venipuncture technique or
from a venous catheter, if available. Blood samples were
collected by a trained pediatric phlebotomist nurse. Blood
was collected in special tubes containing a coagulation
activator and gel. After collection, samples were centrifuged
at 1300 rpm for 10 minutes. Frozen samples were stored
at—300C until the study. 6 months after the initial sample
collection, the serum in the tubes was simultancously
thawed and tested for [L-4 and y-interferon.

IL-4 in serum was analyzed by ELISA using
commercially available kits (Human IL-4, Vector Best-
Ukraine, catalog number: A-8754), and y-interferon
in serum was analyzed by ELISA using commercially
available kits (Human y-interferon, Vector Best-Ukraine,
catalog number: A-8752).

Statistical analysis. All statistical analyses were
performed using StatSoft STATISTICA version 8 (Tulsa,
Oklahoma) and MedCalc version 17.2 statistical software.
The Shapiro-Wilk test was used, and the histogram and
g-q plot were examined to assess normality. The median
(Me) and interquartile range (Lq - lower quartile; Uq—
upper quartile) were determined, taking into account that
the sample distribution differed from normal. The non-
parametric Mann-Whitney U test (MW) was used to
compare two samples, and %2, Fisher’s exact test, was
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used to calculate two relative indices. The difference
in parameters compared at two points was considered
statistically significant at p<0.05. When comparing
indicators characterized by a comparison of more than 2
points, the H criterion of Kruskal-Wallis (KW) analysis
of variance was used, and differences were considered
significant with the Bonferroni correction. Correlations
between parameters were determined using Spearman’s
rank correlation analysis (r); p < 0.05 was considered
a statistically significant difference. Receiver operating
characteristic (ROC) curves were plotted for the variables
to determine optimal cutoff values for endpoint prediction.
Statistical «thresholds» were calculated by minimizing
the distance between the point with specificity=1 and
sensitivity=1 and the various points on the ROC curve.
For ROC analysis, an area under the curve (AUC) of
1.0 indicates perfect discrimination, while an area of 0.5
indicates that the test discriminates no better than chance.
The cut-off point of each variable and the sensitivity,
specificity, positive likelihood ratio (+LR), and negative
likelihood ratio (-LR) of that cut-off point were determined
using the AUC. To determine the most reliable screening
tool among these four variables, a pairwise comparison
of these variables was performed by determining the
differences in area under the curve using the Hanley and
McNeil method.

The planned clinical trials have been approved by the
local ethics committee (date: February 1, 2015; number:
2015/01) and will be conducted in accordance with the tenets
of the Declaration of Helsinki as amended in October 2013.

Results of study

Of the 96 patients with recurrent wheezing studied,
84.38% were children with TW who were free of wheezing
symptoms at follow-up and 15.62% were children with
DDA. When the groups were compared by age and sex,
no significant difference was found in the need for oxygen
therapy during wheezing. The relative number of patients
with elevated erythrocyte sedimentation rate (ESR) and
C-reactive protein (CRP) at the peak of clinical symptoms
did not differ between groups. History of atopic dermatitis
and food allergy in childhood, allergic diseases and asthma
in relatives, and onset of wheezing in the first year of
life were significantly more frequent in patients with
DDA. Elevated cosinophil counts and high Ig E levels in
laboratory data were more frequent in patients with asthma
(Table 1).

Serum levels of IL-4 and y-interferon. Statistical
processing using the Kruskal-Wallis test revealed that the
H-criterion for such parameters as I1L-4 levels (H=55.4226;
p<0.001) and y-interferon (H=69.9710; p<0.001) was
significantly high, i.e. the statistical characteristics of the
relevant indicators of different groups differ significantly,
and the levels of these indicators depend on the patient’s
belonging to one group or another. It was found that
serum IL-4 levels were elevated in children of both groups
compared with the control group, and the highest levels
were observed in children with DDA. At the same time,
v-interferon levels decreased in children of both groups,
and the lowest levels were observed in patients with DDA
(Table 2).
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Table 1
The main group clinical and laboratory data
Sign TW DDA p
Sex, M/F 48/33 10/5 p>0.05
Age, years at recruitment Me (Lqg; Uq) 2.58 (1.55; 4.10) 2.00 (1.50; 3.11) p>0.05
Age, years at follow-up Me (Lq; Uq) 7.09 (6.00; 9.90) 6.50 (6.00; 7.80) p>0.05
Presgnce of atopic dermatitis and food allergy 45.7% (37/81) 86.7% (13/15) 0=0.0018
in children
P05|.t|ve family allergic history and asthma in 6.2% (5/81) 73.3% (11/15) 0<0.001
relatives
Onset of wheezing of the first year of life 48.1% (39/81) 80.0% (12/15) p=0.0267
Oxygen therapy during wheezing 9.9% (8/81) 13.3% (2/15) p=0.3641
High eosinophil blood parameters, cells, pl 8.7% (7/81) 60.0% (9/15) p<0.001
Ig E increase, IU/ml (more than 50 1U/ml) 25.9% (21/81) 86.7% (13/15) p<0.001
E:uRr)lncrease, mm/hour (more than 15 mm/ 32.1% (26/81) 33.3% (5/15) 0=0.4697
CRP, mg/l (more than 6 mg/l) 19.7% (16/81) 13.3% (2/15) p=0.2632
Table 2

Levels of IL-4 and y-interferon in the blood serum of children with recurrent wheezing during the peak of clinical
manifestations, Me (Lq; Uq)

Children(n=121) Probability of difference
Parameter TW DDA Control and significance level
(n=81) (n=15) (n=25)
p...=0.0001
7.56 32.14 3.71 WA~ ©
IL-4, pg/ml (4.35; 10.02) (19.34; 36.19) (3.10; 4.00) P 1w conva = 0-0010
p A- control < 0001
P <0.001
. 113.97 81.42 130.24 wea S
v -interferon, pg/ml | - 4 o5 48 120.09) (78.26; 89.63) (120.79; 130.81) pgvv-comro'; 8'88?3
A -control -

Correlation between IL-4 and y-interferon
parameters. The correlation between IL-4 and y-interferon
levels in all children with recurrent wheezing (n=96) was
r=-0.68, p<0.001. The correlation between the parameters
in children with asthma (n=15) was statistically significant—
r=-0.58, p<0.001. Calculation of the correlation in children
with transient wheezing (n=81) did not show a statistical
relationship —r=-0.01, p >0.005.

Statistical processing was performed to determine
the prognostic significance of serum levels of 1L-4
and y-interferon. The relationship between the levels
of the indicators in early episodes of wheezing and the
development of asthma was revealed. The «cut-off»
points of these levels were determined with reliable
indicators of sensitivity and specificity of the method
(Table 3).

Table 3
Prognostic criteria for IL-4 and y -interferon
Parameter AUC “Cg‘;gtﬁ” Se, % 95% Cl Sp, % 95% ClI +LR | -LR
IL-4, pg/ml 0.932 >15.33 93.33 68.1-99,8 78.79 61.1-91,0 4.40 0.085
y -interferon, pg/ml | 0.954 <98.62 100.00 78.2-100.0 77.78 60.8-89.9 4.50 0.00

Discussion. In the present study, serum IL-4 levels were
elevated in all patients with recurrent wheeze, with the
highest levels in children who had developed asthma. This
was considered a manifestation of allergic inflammation,
since IL-4 stimulates an increase in IgE production and
promotes the accumulation of eosinophils in the peripheral
blood and tissues [23, 24]. This is supported by existing
studies demonstrating the presence of allergic inflammation
in patients with atopic dermatitis [29] and allergic rhinitis
[30] in children and asthma in adults [31]. Our study
included preschool children with a history of recurrent

wheezing who were diagnosed with physician-diagnosed
asthma or transient wheezing by 6 years of age. Serum IL-4
levels were elevated in patients with transient wheezing
compared to the control group and significantly elevated in
children with asthma. Therefore, based on scientific studies,
it can be assumed that increased levels of IL-4 in the blood
serum of such patients not only indicate the allergic nature
of the inflammation, but are also a manifestation of chronic
allergic inflammation, in our case — bronchi.

We found that y-interferon levels were reduced in
children with recurrent wheezing. The lowest levels were
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found in children with asthma. y-Interferon is known to be
produced by class 1 T helper cells. It is also one of a number
of proteins that lead to a variety of cellular reactions that
stimulate antiviral activity, and is the only representative
of type II interferons with specific, pronounced antiviral
activity [25,32]. In addition, y-interferon has the ability to
inhibit the secretory activity of class 2 T-helper cells. Given
this, a decrease in serum y-interferon levels is likely to be
associated with an increase in class 2 T helper cell activity,
which can be indirectly considered as a manifestation of
allergic inflammation. There are scientific studies that
show a decrease in y-interferon levels in children who
are frequently ill [33]. A decrease in y-interferon levels
has been shown to correspond to an eosinophilic type of
inflammation in adult mice with asthma [34]. We found
reduced levels of y-interferon in patients with wheezing not
associated with viral triggers. We interpreted the decrease
in y-interferon levels in children under 6 years of age with
recurrent wheezing as a possible manifestation of chronic
allergic inflammation.

We found an inverse relationship between the levels of
IL-4 and y-interferon, which is logical given the relevance
of these indicators for different types of immune response.
At the same time, statistically significant relationships
were found in patients with physician-diagnosed asthma.
Similar relationships have been demonstrated in recent
scientific studies of chronic inflammation in asthma in
mice [27, 34]. The present study confirms a significant
feedback in children with chronic allergic inflammation.

The ROC analysis allowed us to determine the cutoff
values of IL-4 and gamma-interferon in blood serum that
had prognostic significance for the development of asthma.
It was found that the criterion of IL-4 >15.33 pg/mL and
Y-interferon < 98.62 pg/mL had prognostic significance
for the development of asthma in children with recurrent
wheezing.

This study has several limitations. First, about 46% of
the children had comorbidities such as atopic dermatitis
or food allergy, which may have influenced the increase
in serum IL-4 levels. Thus, the levels of this cytokine
that we obtained in children with asthma may have been
higher due to concomitant allergic diseases [22]. Another
limitation of the study is that asthma is a heterogeneous
disease with many phenotypes. There are types that
have a neutrophilic and paucibranch phenotype in the
mechanism of development. The most common is the
eosinophilic type of inflammation, which is associated with
eosinophilic cell infiltration and thickening of the basement

References:

membrane zone. The study conducted and the cytokines
selected reflect this type of inflammation. That is, this study
took into account the eosinophilic phenotype.

Conclusions

1. Serum IL-4 levels were significantly increased in
children at the peak of wheezing. The highest serum IL-4
levels were found in children with asthma.

2. The level of Y-interferon in blood serum was
statistically significantly reduced in children with recurrent
wheezing. The lowest levels were found in children with
asthma. Low levels of y-interferon indirectly indicate the
presence of allergic inflammation.

3. IL-4 and y-interferon, as well as their interaction
in asthma, are involved in the regulation of allergic
inflammatory processes in the body and have an impact on
the formation of chronic airway inflammation.

4. Levels of IL-4 higher than 15.33 pg/mL and y-interferon
lower than 98.62 pg/mL in the blood serum of children with
wheezing episodes can be considered as a possible indicator
for predicting the development of asthma.

Prospects for further research: determination
of criteria for early diagnosis of asthma in children with
recurrent wheezing.
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PIBHI IL-4 TA I-IHTEP®EPOHY B CUPOBATILI KPOBI JITEM SIK IPEJUKTOPU ®OPMYBAHHSI
BPOHXIAJIBHOI ACTMHU

H. I. Makcesa, B. B. Auopywenxo, B. M. Manaxosa, B. M. I{luméan, H. I1. Anekceesa

XapkiBcbKuii HalioHAJILHMIT MeIUYHUIA YHiBepcuTeT
(m. XapkiB, Ykpaina)

Pesrome

P0310BCIOPKEHICTS aCTMHU IPOIOBIKYE 3pOCTaTH i3 POKY B pik. Cepes XpOHIYHNX 3aXBOPIOBAHB ACTMA 3aiiMac i JUPYIody HO3HIIIIO.
@dopmyBaHHS 3aMalIeHHs, IK TOCTPOTO TaK i XPOHIYHOTO, TICHO IOB)sI3aHE 3 AI€I0 MUTOKIHIB (IPO3aNaIbHUX Ta MPOTH3ANaIbHUX).
T-xemmepu-2 -nmimdoruris BuBinbHIOE IL 4, mo 3amyckae Bupo6ienus imyHornoOyminy-E (IgE) anTurin, ski cTBOPIOIOTE YMOBH ISt
BUHUKHEHHS aJeprii Ta akTUBYIOTh 3alalibHI KIITHHU. Perymsaropamu mporo nporecy € T-xenmnepu-1 mimMQonuTiB, sIKi TeHEpYIOTh
nutokinu (IFN-gamma), mo npurnivye akrtuszicts Th-2. [Topymenns cniBBignomenus kioHiB Th-1/Th-2-ro Tumy niMdonuris €
MIPUIMETOM JUISL TUCKYCiif, 00 PAaHHBOTO BUSIBIICHHS ACTMH Ta IIPOTHO3YBAHHS (JOPMYBaHHS IIOTO 3aXBOPIOBAHHS.

Mertoio gocainzkennst 6yio ominuta pisHi [JI-4 Ta y-inTepdepony B cupoBaTIii KpoBi iTel 3 transient wheezing Ta XBOpHX Ha acTMy.

Marepias Ta MeTOaH JOCTIZKeHHs. Y TOCITiKEHH] B3 ydacTh 121 nutuna. [lanienTiB posmoiamm Ha rpymnu: 1 rpyma — miTa
3 transient wheezing (TW) (n=81), 2 rpyna— aitu 3 nikap-aiarHocroBanoro actMoro (DDA) (n = 15), 3 rpymna—npaxTHIHO 3710poBi ith (n =25).

IL-4 Ta y-inTrepdepoHn B cuposarii kposi Oyiau nmpoananizoani meronoM ELISA 3a nonomororo komepuiitanx Hadopis (Human
IL-4 ta Human y-inrepgepon «Bekrop bect-Ykpaina»).

[Tposeneno anani3z manux 3a gormomororo Statsoft Statistica Bepcii 8 (Tulsa, OK) ta craructranoi nporpamu MedCalc Bepcii 17.2.

3aruTaHoBaHi KITIHIYHI IOCHIKEHHS OyIIN TPOBE/ICHI MiCIIsT OTPHIMAaHHSI CXBAJICHHS MiCIIEBOTO KOMITETY 3 eTHKH (1poTokoi Ne 2015/01
Bix 1.02.2015 p.) i npoBoAMIKCS BiMOBIIHO 10 MpUHINIIB [ eIbCiHCHKOI IeKitapanii, 3MiHeHo1 B koBTHI 2013 poxky.

Jane nocnimkeHHs BUKOHaHO B pamkax HJIP xadenpu nemiarpii Ne 2 XapkiBChKOT0 HAIlIOHAITBHOT'O MEIMYHOTO YHIBEpCUTETY «MeanKo-
010JIOTIUHI aCTIeKTH afanTamnii IiTei 3 COMaTHYHOIO TTATOJIOTIEI0 B CyJacHUX yMOBax. [IporHO3yBaHHS KOHTPOIIIO OpOHXIAIBEHOT aCTMH
y JiTel 3 ypaxyBaHHSIM MapKepiB 3alaJIeHHs Ta CTaHy aeporeMaTHIHoro OGapyepy JereHs» (Homep neprkaBHoi peectpanii 0120U102471).

Pe3yabTaTn gociimkenns. byio BcraHOBIIEHO, 10 y JiTel IIepIIOi Ta ApyTol rpyH y po3nai KIIHIYHIX PosiBiB Wheezing BiporigHo
riBumryBaiucs pisai 1J1-4 Ta 3HmKyBanmcs piBHi y-intepdepony y cuposartiii kposi. HaliBumi nokxaznuku 1J1-4 Ta HaltHIOKY1 TTOKa3HUKH
y-iHTepdepoHy CHpOBaTKH KpoBi OyJii BUsIBIICH] y manienTiB 3 DDA.

Pigni IJI-4 Bume vixk 15,33 nr/mi ta y-inTepdepony Hinkde HixK 98,62 nr/mMi B CHpoOBaTIi KPOBi y AiTel 3 pennauBamu wheezing
MOKHA PO3IISIIATH, SIK MOMKJIMBHH ITOKA3HUK ()OPMYBAHHS aCTMH.

BucnoBku. 1JI-4 Ta y-inTepdhepoH y cupoBarii KpoBi IpriiMae yqacTh y perymoBaHHi alepriifHuX 3anajJbHUX IPOIECiB B OpraHi3Mi.
CTaTHCTHYHO 3HAYYIIE MMiABUINEHHS piBHSA [JI-4 Ta 3HIKEHHS pIBHA Y-iHTEp(hEpOHY Y CHPOBATIIl KPOBI MAIi€HTIB 3 aCTMOIO IMOBIPHO

BKa3ye Ha ()OpMyBaHHs XPOHIYHOI (POPMH 3arageHHsL.

KurouoBi ci1oBa: 6pouxianbha actma; tpansutophuii Bisinr; IL-4; y-intepdepon; aitu.
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RESULTS OF SURGICAL CORRECTION
OF POSTOPERATIVE COMPLICATIONS IN

ANORECTAL MALFORMATION IN CHILDREN
A. Zh. Khamraev, D. B. Rakhmonov,

U. A. Khamroey

Tashkent Pediatric Medical Institute, Samarkand State
Medical University (Tashkent, Republic of Uzbekistan)

Summary

The high frequency of postoperative complications (POC) in the anorectal zone remains an urgent problem of pediatric surgery.
Satisfactory results after a single intervention are 50-80%. After the correction of anorectal postoperative malformation (APM),
functional disorders of the sphincter apparatus of the rectum are observed in 30-60% of patients, which further leads to fecal incontinence
(FI) and chronic constipation (CC). We retrospectively analyzed the causes of the most common recurrent pathological conditions in
the anorectal zone in children as well as tactical approaches, methods of software correction, and considered ways to prevent them.

The aim. The goal is to improve the results of surgical correction of postoperative complications (POC) in the anorectal
zone in children.

Material and methods. 78 patients with POC in the anorectal zone after primary and repeated correction of anorectal
malformations (ARM) were examined. 197 reconstructive operations were performed. The diagnostic algorithm consisted of
clinical, X-ray, laboratory examination, MRI and endoscopic examination methods.

The study has been carried out in accordance with the principles of the Helsinki Declaration. The research protocol was
approved by the Local Ethics Committee (LEK) of all participating institutions. The informed consent of the children’s parents
was obtained for the research. The authors declare that there is no conflict of interest.

Statistical processing of the study results was carried out using standard methods with the calculation of the absolute number
of observations (n) and the percentage ratio (%).

Results and discussion. The analysis of long-term results after the primary and repeated correction of the ARM showed
that unreliable primary diagnosis, inadequate preoperative preparation, and the choice of the operation method led to the
development of postoperative anal sphincter insufficiency (PASI), which required a large number of repeated operations. The
causes of complications were studied, errors were analyzed, indications, timing, accesses, volume and methods of repeated
surgery were optimized. The optimization of tactical approaches, methods of surgical and rehabilitation treatment led to the
improvement in the results of treatment of PASI up to 85.3%.

Conclusions: 1. Indications and the choice of method for repeated correction of pathological conditions in the anorectal zone in
children are determined taking into account the degree of PNAS. 2. Analysis of the causes of errors, optimization of diagnostics, tactics
of intraoperative surgical correction and postoperative preventive measures contribute to improving the results of treatment of children.

3. Optimization of tactical approaches, methods of surgical and rehabilitation treatment led to an improvement in the results

of treatment of PNAS up to 85.4%.

Key words: Anorectoplasty; Postoperative Complications, Anorectal Defects; Correction.

Relevance

The high frequency of postoperative complications
(POC) in the anorectal zone remains an urgent problem
of pediatric surgery. Satisfactory results after a single
intervention is 50-80% [2,5,10,16,22]. After APM
correction, functional disorders of the sphincter apparatus of
the rectum are observed in 30-60% of patients, which further
leads to fecal incontinence (FI) and chronic constipation
(CO)[1,3,4,6,15,20,21]. The software for ARM is caused
by diagnostic, tactical and technical errors [7,8,9,19,24,25].
Performing reconstructive operations by surgeons
without sufficient experience leads to the development
of postoperative complications [11,12,13,14,17,23]. We
retrospectively analyzed the causes of the most common
recurrent pathological conditions in the anorectal zone
in children, as well as tactical approaches, methods of
software correction, and considered ways to prevent them.

The aim of the study is to improve the results of
treatment of children with PO in the anorectal zone based on
the study of their causes and to develop preventive measures.

Material and methods of research. Under our
supervision at the bases (1-GKDB G.Tashkent and MDOB

G.Samarkand) of the hospital of pediatric surgery of TashPMI
and SamMI in 2007-2022, there were 197 patients with ARM
who underwent various primary corrective operations. Ret-
rospectively, the catamnesis of 78 (39,5%) patients admitted
for repeated surgery in the anorectal area for anal and rectal
cancer was studied on 37 boys and 41 girls. Age of patients:
3-12 months—13 (16,6%); 1-3 years—30 (38,5%); 3-7 years—
23(29,4%); 8-14 years— 12 (15,4%). The patients underwent
139 reconstructive operations: 42 (53,8%) once, 23 (29,5%)
twice, 11 (14,1%) three times and 2 (0,3%) four times.

All patients underwent a comprehensive examination
which included anamnesis, clinical examination with
rectal examination, laboratory diagnostics, ultrasound with
diplography of the vessels of the abdominal cavity and
pelvis, myography of the rectal locking apparatus, X-ray
examination, MRI and endoscopic examinations.

We have conducted a clinical analysis of the causes of
the occurrence of POC during the primary and repeated
correction of ARM [anorectal malformation], studied
miscalculations and errors, the risk of complications during
surgery and developed ways to correct them. The patients
were divided into two groups. The first group included 52
(66,7%) patients with PASI [postoperative anal sphincter
insufficiency] as a result of the diagnostic, tactical, technical
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and combined nature of errors during repeated corrective
operations, the second group included 26 (33,3%) patients
with PASI due to congenital inferiority of the rectal locking
apparatus in combination with regional malformations.
The study was carried out in accordance with the
principles of the Helsinki Declaration. The study protocol
was approved by the Local Ethics Committee (LEC) of
all participating institutions. The informed consent of the
children’s parents was obtained for the research.
Statistical processing of the study results was carried out
using standard methods with the calculation of the absolute
number of observations (n) and the percentage ratio (%).

Results and discussion. In the first group, retro-
spective and clinical data of examinations of 58 (74,3%)
patients with POC in the anorectal zone after surgical cor-
rection of the ARM were studied. The following diagnostic,
tactical, technical and combined errors have been identified:

I. Diagnostic: insufficient assessment of the somatic
status, defects of neighboring organs and preoperative
examination of patients; incorrect X-ray placement of the
patient to determine the height of atresia; the extent of
stenosis or deviation of the anorectal angle; undiagnosed
congenital rectourethral fistulas (RUF); inaccurate
identification of the anomaly; incomplete identification of
the causes and poor-quality analysis of complications after
the initial correction of the ARM.

II. Tactical: incorrect choice of indications, access,
radical method of surgery or colostomy when correcting
a defect and complications; excessive attempt by perineal
access to search for a high atresia blind end of the intestine
which in most cases leads to damage to the muscles of the
sphincter; insufficient qualification of the surgeon.

III. Technical: incorrect choice of surgical access,
violations of the technique of surgery leading to early
POC: necrosis of the stump of the reduced intestine as
a result of underestimation of the condition of the arcade
vessels of the mesentery and, as a consequence, impaired
blood supply in the reduced intestine; pelvic peritonitis
in the early postoperative period; damage to the muscles
of the sphincters as a result of excessive divulsion during
intraperitoneal tunneling with a high form of atresia;
complete overgrowth of the pelvic floor after repeated

correction; accidental injury of the urethra during repeated
mobilization of the colon against the background of
amassive adhesive process at the bottom of the pelvis; extra-
sphincter reduction of the distal part of the colon; relapses
of recto vestibular fistulas (RVF) and ARM due to technical
errors of the operation, inadequate choice of method and
access; chronic ischemia of the reduced intestine after
repeated mobilization and reduction of the short remnants of
the colon; intestinal tension or hyperextension of mesenteric
vessels and significant intersection of major vessels, leading
to impoverishment of blood circulation.

IV. Combined—this includes a combination of all types
of errors.

In a number of cases, diagnostic errors led to tactical
ones regarding the choice of access, and they, in turn, led to
technical ones. As a result, the following diseases occurred:
stenosis of the anus and rectum; secondary megarectum, which
occurs at a late date; prolonged inflammatory processes in the
area of the perineal wound in the early postoperative period;
discrepancies in the sutures of the wound often occurring
against the background of poor preoperative preparation;
deformation of the anus with cicatricial degeneration of the
external sphincter and defects of the recto-vaginal septum
after multiple perineal proctoplasty. The development of
the scarring process is caused by tension of the mesentery
and insufficient blood supply to the wall of the lowered
colon. Defects in the septum of the perineal organs are
anatomically manifested in the form of an “artificial cloaca”,
and clinically — incontinence of feces and gas. Excessive
mucosa of the rectum that occurs after the rectum is reduced.
Pararectal fistula that occurs in the early postoperative period
against the background of increased pressure by fecal masses,
“stones” or during retraction of the reduced intestine, leads
to partial divergence of the anastomosis sutures. A pararectal
fistula against the background of an inflammatory process or
with an enema forms a course in the direction of the perineum
and opens far from the anus or the gluteal region. Thus, local
manifestations of secondary deformities and pathological
conditions of the studied 78 patients were diverse. Our clinical
data on the type and number of pathological conditions
(nosology) leading to postoperative AAS during surgical
correction of ARM in children are shown in Table No.1.

Table No.1
Types and number of pathological conditions leading to POAAS

Ne Types of complications n %
1 Recto vaginal septum defect 6 7,6
2 Relapse RVF 10 12,8
3 Scarring of the anus and vagina 7 8,9
4 Untreated stenosis of the anus and rectum 12 15,4
5 Prolonged stenosis of the anus and rectum 5 6,4
6 The acquired «Artificial cloaca» 3 3,8
7 Postoperative anus dystopia 5 6,4
8 Relapse of RVS 7 8,9
9 Extra-sphincter reduction of the colon 3 3,8
10 Pararectal fistula with deformity of the anus 2 2,5
11 Scarring of the anus 7 8,9
12 Retention of the mucosa of the reduced intestine 7 8,9
13 Deformity of the anus with scarring of the external sphincter 4 5,1

Total 78 100%

60



PE3YNbTATU AUCEPTALINHUX TA HAYKOBO-OOCIIAHUX POBIT

Thus, based on all the reasons listed for the unsatisfactory
functional results of PONAS, we distinguish into two groups
of patients: directly related to diagnostic, tactical and
operational-technical errors and not related to them.

The first group of causes of PONAS include
intraoperative trauma, unsuccessful repeated operations

Patient D. 9 years old;
The reason is a technical error:
1) incomplete mobilization
of a high form of RVS

Patient S. 15 years old.

tactical errors:

2) omissions of anterior RVS,
levatoroplasty and the imposition 2) omission of anterior
of a sigmostomy levatoroplasty,

led to AAS moving the anus in 3) suppuration of the

front postoperative wound led to US

and the "artificial cloaca"

Patient H.2g. Reason:
technical errors in STD,
incomplete strengthening of
the external sphincters and
excess mucosa at the perineal
stage of pathology correction
led to US and the retention of
the mucous membrane of the
anus.

Patient H.4g. Reason:
technical errors in the
correction of the fistless
form of the MACAW and
underestimation of coccyx
agenesis. With STDs at the
perineal stage — the omission
of sphincterolevatoroplasty
led to US and gaping and
deformity of the anus

The reason is technical and

1) incomplete mobilization of the

and purulent-inflammatory complications due to diagnostic,
tactical and technical errors that lead to stenosis or dystopia
of the anal canal, deformation of the parotid region,
prolapse of the mucosa of the rectum, relapse of the fistula
into the urinary or genital system.

We give clinical examples (Fig. 1):

» R

Patient S. 7 years old.
The reason is diagnostic and
tactical errors: 1) doubling of the
vagina and

Patient S. 6 years old.
The reason is diagnostic and
technical errors:
1) incomplete mobilization of the

rectovaginal fistula, incorrectly RVS,
diagnosed as "RVS", 2)omission of anterior
2) unreasonable choice of levatoroplasty,

method,
3) intraoperative trauma.
4) suppuration of wounds led to
US and the "artificial cloaca".

3) suppuration of wounds with
divergence of sutures led to US
and rectal stenosis

Patient M.12I. The causes of

Patient M.12l. Causes of
diagnostic and tactical errors
in determining the height
of the fistless form of ARA;
underestimation of coccyx and
sacrum agenesis and STD at
the perineal stage omission
of anterior and posterior
levatoroplasty led to NAS and
deformity of the anus

diagnostic and tactical errors
in the correction of the fistless
form of ARA; in PD of extra-
sphincter bowel reduction and
the formation of a pararectal
fistula led to US and dystopia
and deformity of the anus

Fig.1. Pathological conditions leading to PNAS, due to diagnostic and technical errors
and complications after the primary correction of rectovestibular fistula-A); and high swish
and non-fistulous forms of anorectal atresia -B).

The second group of causes of PNAS included:
violations of the innervation of the pelvic organs due
to thickening of the terminal thread of the spinal cord;
underdevelopment of the caudal spine (aplasia or agenesis
of the sacrum and coccyx) and muscle structures of
the sphincter apparatus (aplasia or hypoplasia of the
muscle complex); violation of the innervation of the
pelvic organs, despite correct primary or repeated
anorectoplasty (Fig.2).

Among the congenital pathology leading to PNAS,
in 21 (26.9%) of the re-operated patients, we revealed
agenesis of the coccygeal and sacrococcygeal vertebrae.

Treatment. Based on a comprehensive examination of
78 patients who underwent repeated operations, tactical

approaches to surgical correction were developed,
diagnostics and methods of surgical correction, intra-
and postoperative measures of prevention of POAAS
for each group of patients were optimized. Depending
on the severity of POAAS, indications for conservative
(rehabilitation) and surgical (re-correction) treatment are
optimized.

During the surgical correction of POAAS, we have
always sought to ensure the safety of the sphincter
apparatus of the rectum, to understand the subtleties
of the topographic and anatomical relationships of the
perineal organs, to restore the physiological state of
the created rectum and anus, to prescribe adequate
rehabilitation treatment.
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Spinal anomaly

Absence of the right
half of the sacrum

Sacral agenesis

Teratoma of the
sacrococcygeal region

Hypoplasia Thickening of the
muscle terminal thread
complex

Fig. 2. Congenital pathologies leading to US (uncontrollable) against the background of impaired
innervation of the pelvic organs, underdevelopment of the caudal spine and muscle structures
of the sphincter apparatus.

Indications for surgical treatment of the first group of
patients were determined by the severity of damage to the
muscular structures of the anal sphincter, deformation of
the anorectal area and mucosal prolapse. In the absence
of pronounced deformity, treatment was started with
conservative measures, and if they were ineffective,
repeated correction was performed. Augmentation of
the anal canal with boughs of increasing diameter from
the 14th day after surgical treatment, the use of ointment
and rectal candles with lidase. Electrical stimulation of
the anal pulp. Rectal gymnastics and training enemas
according to the principles of biofeedback for children
older than 3-5 years. Development of an individual regime
for a patient with an extremely severe form of the defect.
In the presence of deformity (stenosis, ectopia, fistulas,
defects) and mucosal prolapse, surgical treatment was
performed regardless of the degree of damage to the
sphincters.

For the prevention of PO during repeated corrective
operations, we used the following techniques and
intraoperative tactics: if possible, when correcting
complications, do without abdominal access; to preserve
full blood supply and innervation of the perineum, strive
for minimal tissue dissection; accurately remove the rectum
through the center of the retaining muscle complex; strive
to restore the physiological anorectal angle; preservation
of the internal anal sphincter; eliminate tension in the area
of the newly formed neoanus. We performed repeated
corrective operations with a smaller choice of proctoplasty
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in the classical version against the background of gross
scarring of perineal tissues (Fig. No.3).

At the same time, we obtained significantly better
results of treatment of children (Table No. 2).

Thanks to the optimization of diagnostics, tactics,
methods of surgical correction and postoperative measures
for the prevention of complications in the first group of
patients, it was possible to correct PNAS in 36 cases out
of 50, which is 86.2% of cases of good and satisfactory
results. The optimal criteria were: optimization of the
quality of preoperative diagnosis, preparation of the patient
for surgery; timely detection of concomitant anomalies
of other organs and systems, professional training of
the surgeon, the adequacy of the choice of tactics and
techniques for performing corrective surgery, high-quality
rehabilitation treatment.

The second group consisted of 21 (26,6%) patients with
PNAS due to congenital inferiority of the rectal locking
apparatus in combination with regional malformations
(aplasia, agenesis of the sacrum and coccyx, hypoplasia of
the muscular complex); violation of the innervation of the
pelvic organs, NC remained for a long time, despite correct
primary anorectoplasty. In this group of patients, in 13
patients with coccyx agenesis, the anococcegial ligament
was additionally restored during repeated corrective
surgery. In this category of patients, prolonged electrical
stimulation of the anal pulp, rectal gymnastics, training
enemas, individual lifestyle, neurological treatment for 3
years led to a satisfactory result in 30% of cases.



PE3YNbTATU AUCEPTALINHUX TA HAYKOBO-OOCIIAHUX POBIT

Table 2
The results of surgical treatment of US in the first group of patients
L Conservative treatment and methods Resilts, numboer of patients Total (n,
Complication of repeated correction (n, %) %)
P Good | Satisfied | Unsatisfied | °
1. Without significant damage to|Conservative(bougie, anal pulp ESM, 14 7
the external sphincter and slight|physiotherapy, rectal gymnastics and (24,1) (12) - 21 (36,2)
deformities of the anus (US 1 degree) | training enemas, neurological treatment) ’
2. Significant damage to muscle|Removal of excess mucosa + 9 7 3
structures + mucosal retention |levatoroplasty or angioplasty + (15.5) (12) (5.2) 19 (32,8)
(US 1-2 degrees) conservative ’ ’
3. Significant damage to muscle |Anterior or posterior sagittal access is 8 4 2
structures + scarring of the anorectal | performed by sphincterolevatoroplasty (13.,8) (6,9) (3,4) 14 (24,1)
area (AAS 2-3 degrees) otoplasty + multiple conservative ’ ’ ’
STD, SARP, SARP or ARP with
4.MNoBpexaeHnss Bcex arneMeHToB |reconstruction of the anus with
: 2 3 5
3anupatensHoro annapata (HAC 3 |restoration of the puborectal loop, -
; ; (3.4) (5,2) (8,6)
cTeneHn) anatomical defects + multiple
conservative treatment
31 58
TOTAL (53,4) 19(32,8)| 8(13,8) (100)

Thus, tactical approaches to surgical correction of
postoperative complications in the anorectal zone in
children, leading to US, are not limited to improving
surgical techniques, studying the causes of errors,
complications, identifying congenital comorbidities, as
well as during repeated operations to develop intraoperative
and postoperative measures for their prevention, medical
and social rehabilitation of patients.

Conclusions
1. Indications and the choice of method for repeated
correction of pathological conditions in the anorectal zone
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PE3VJILTATH XIPYPTTYHOT KOPEKIII NICISIONEPALINHAX YCKJIATHEHD IPU AHOPEKTAJIBHIN
MAJb®OPMAIII V JITEN

A. K. Xampacs, /. b. Paxmonos, Y. A. Xampoce

TamkeHTCHKHIA MeAiaTpUYHHIT MeAUYHUIH IHCTUTYT,
CamapkaHACBKHIi Jep:KaBHUI MeTUYHMIT YHiBepcUTET
(M.TamkeHT, Y30eKHCTaH)

Pesiome

AKTyanbHOIO IIPOOIEMOIO TUTSAYOT Xipyprii 3aIMIIaeThCsl BUCOKA YacToTa micisonepauniiinux yckiaaanens (II0Y) B aHopekTasbHii
30Hi. 3a/I0BIIbHI pe3y/IbTaTH MiCIs OJHOPA30BOT0 BTpy4yaHHs cTaHoBIATh 50-80%. ITicis xopekuii ATIM y 30-60% nauienTis crocre-
piratotbcs QyHKLIIOHATBHI HOPYIICHHS CIHKTEPHOrO anapary npsiMol KHIIKH, 110 B OAAIBIIOMY IPH3BOJUTH 10 HETPUMAHHS Kaly
(HK) i xponiunux 3anopis (X3). PerpocrnekTuBHO MpoaHaii30BaHO MPUYMHU HAHOLIBII MOMIMPEHUX PEIUANBYIOUMX TaTOIOTTYHUX
CTaHIB aHOPEKTAIBHOT 30HHU Y JIITeH, @ TAKOXK TAKTUYHI IPUHOMH, METO/IU IIPOrPAMHOI KOPEKIii Ta PO3MISIHYTO HUTSIXH X HPOBIITaKTHKH.

Mera — nokpaiieHHs pe3yJabTaTiB XipypriuHoi kopekuii micisionepariinux yckiaanens (IIOY) B aHopekTasbHii 30H1 y iTei.

Marepiain ta meroau. O6crexero 78 xBopux 3 [I0Y B aHOpekTalbHii 30Hi MiCJIsi HIEPBUHHOI Ta IOBTOPHOT KOPEKIT aHOPEKTaIbHUX
manbpopmaniit (APM). IIposeneno 197 pekoHCTPpYyKTUBHUX onepaniil. JiarHOCTHYHUN aJIrOPUTM CKIIaJaBcs 3 KIiHIYHOTO,
PpeHTreHoIoriuHoro, 1aboparopuoro oocrexents, MPT Ta eHI0CKOIIUHI METOHU JOCITIKEHHSI.

JlocnmipkeHHsT BUKOHAHO BiAnoBiaHo 1o npuniumniB [enbcincskoi dexnaparii. IIpoTokon qocmimpkeHHs cxpajieHo JIokanbHUM
ernuauM komiterom (JIEK) Bcix ycraHoB, 1mo 6epyTh y4acTb y gociijukeHHi. Ha npoBeaeHHs 10CTiIKeHb 0yI0 OTpUMaHO
noiHpopMoBaHy 3roy OaTbKiB HiTei.

Craructudny oOpoOKy pe3yiabTaTiB JOCIIHKSHHS IPOBOJMIN CTAaHIAPTHUMH METOaMH 3 PO3PaxyHKOM a0COIFOTHOI KiJIbKOCTI
CIOCTEpeKeHb () Ta BiZICOTKOBOTO cIiBBigHOMIECHHS (%).

Pesynbratu Ta 00roBopeHHs. AHani3 BilJaJIeHUX Pe3yJbTaTiB Micis MEPBHHHOT Ta MOBTOpHOT Kopekuii APM mokasas, 1110
HEI0CTOBIpHA MEPBUHHA iarHOCTHKa, HeaJeKBaTHA Iepe/onepaiiiiHa miAroropka, BUOIp METOLy oneparii MpU3BeIn JO PO3BUTKY
nicisionepaniiHol HegocraTHoCTi ananbHOTO chinkrepa (THAC), o BuMaraio npoBeaeHHs BEIUKOT KIIbKOCTI TOBTOPHUX OINEpaLliil.
BuBUYEHO MPHYNHH YCKIAAHEHb, TPOAHATI30BaHO TOMHJIKH, ONTHMi30BaHO MMOKAa3aHHs, TEPMiHH, JOCTYIIH, 00CAT Ta METOAH TOBTOPHOL
onepauii. OnTuMizaitis TAKTHYHUX iIX0/iB, METO/IIB XipypriYHOro Ta peabiIiTaliiiHOro JTiKyBaHHsI CIPHSIINA MOKPAIAHHIO PE3y/IbTaTiB
nixysauns [THAC no 85,3%.

Bucuosku: 1. [Toka3anHs Ta BUOIp METOy TIOBTOPHOI KOPEKLIT MAaTOIOTIYHUX CTaHIB aHOPEKTAIbHOI 30HU Y JiTeH BU3HAYAIOTHCS
3 ypaxyBauusam ctynenst [IHAC. 2. AHasti3 npuuuH NOMUIOK, ONTUMI3allis AiarHOCTUKH, TAKTHKH IHTpaoMepawiiHoi XipypriuHoi Kopek-
il Ta micnsonepaifHux npoQiIaKTHYHUX 3aX0/iB CIPUSIIOTH NOKPAICHHIO PE3YJIbTaTIiB TiKyBaHHs AiTell. 3. ONTUMI3allis TAKTHIHIX
ITIXO/iB, METO/IB Xipypri4HOro Ta peabiiTauiiiHOro JiKyBaHHS NPU3BENIa JI0 MOKpaleHHs pe3ynbTaTis JikysanHs [THAC no 85,4%.

KuarouoBi cj1oBa: anopexronnactuka; micisonepaniiHi yckiiaHeHHs; aHOPEKTATbHI BajH; KOPEKILis.
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OPTIMIZATION OF THE METHOD
OF SURGICAL TREATMENT OF PRIMARY
INFANTILE CONGENITAL GLAUCOMA

Yu. A. Khamroeva IN CHILDREN

Tashkent Pediatric Medical Institute (Tashkent, Republic
of Uzbekistan)

Summary

Pediatric glaucoma is a term that encompasses several forms of congenital glaucoma and types of secondary glaucoma that
differ in etiology, pathogenesis, and clinical presentation. Surgical treatment is the main method of IOP reduction in pediatric
glaucoma. To date, no uniform method of surgical treatment of infantile glaucoma has been proposed, which makes the search
for adequate methods of surgical intervention in this pathology most urgent.

The aim of this work was to evaluate the efficacy of surgical treatment of primary congenital infantile glaucoma in children.

Material and methods. In the eye department of the clinic of the Tashkent Pediatric Medical Institute, the effectiveness of the
method of surgical intervention in children from 3 to 10 years old with primary congenital infantile glaucoma was evaluated.
Examined— 20 patients (40 eyes). Of these, 5 patients (10 eyes) entered the advanced stage, 10 patients (20 eyes) entered the far
advanced stage, and 5 patients (10 eyes) entered the terminal stage, respectively. The patients underwent standard ophthalmological
examination. The state of the optic nerve was investigated by optical coherence tomography Stratus OCT-3000 (Carl Zeiss
Meditec), the visual fields —in 10 (20 eyes) patients aged over 8 years using standard automated and computer perimetry (SAP).

Conclusions of the bioethical commission: This article evaluates the effectiveness of the method of surgical treatment of
primary congenital infantile glaucoma in children. And gives specific results of different operations at different stages of primary
congenital infantile glaucoma. Surgical treatment was chosen according to the degree of goniodysgenesis and the stage of the
disease, which showed a satisfactory result in stabilizing the glaucoma process.

Statistical analysis method using Microsoft Excel and SPSS programs was used for processing the results of the
ophthalmological study. Differences between the mean values (M+g) were considered reliable at P<0.05.

Results and Discussion. All patients underwent surgical treatment, depending on the severity of morphometric changes
in the anterior chamber angle, and in the postoperative period with an interval of 6 months — a course of neuroprotective
therapy. According to the examinations, children with primary infantile glaucoma in advanced stage underwent non-penetrating
deep sclerectomy in 10 eyes, with extensive —in 20 eyes and with terminal —in 10 eyes — sinusotrabeculotomy ab externo,
sinusotrabeculectomy. In 2 eyes in the terminal stage, filtering surgery was performed according to the proposed method. Thus,
the above methods of surgery reduce the number of intra- and postoperative complications by 12.5%, avoid reoperations, reduce
1IOP in 12.3% of cases, increase visual acuity by 0.15 compared to the original.

Conclusion. The above methods of surgical treatment were chosen according to the degree of goniodisgenesis and the stage
of the disease, which showed a satisfactory result in stabilizing the glaucoma process.

Key words: Primary congenital infantile glaucoma, surgery,; anterior-posterior axis of the eye; primary congenital glau-

coma, ocular rigidity, optic disc excavation; myopia; intraocular pressure.

Relevance

Pediatric glaucoma is a term that encompasses several
forms of congenital glaucoma and types of secondary
glaucoma that differ in etiology, pathogenesis, and clinical
presentation [7,8,15,16]. Juvenile open-angle glaucoma
(JOAQG) is a form of open-angle glaucoma diagnosed in
individuals older than 3 years and younger than 40 years of
age. It is characterized by more severe elevations in intraocular
pressure (IOP) and rapidly progressive visual field loss
compared to adult primary open-angle glaucoma (POAG).
Infantile (so-called delayed congenital) glaucoma manifests
at the age of 3-10 years. Its pathogenesis and inheritance are
similar to those of true congenital glaucoma. Gonioscopy
shows signs of goniodysgenesis, but less pronounced than in
true congenital glaucoma. The ophthalmotonus is increased,
but the size of the cornea and globe are not altered, which is
associated with greater scleral strength and resistance to IOP
elevation compared to young children [7,3,25,9].

As glaucoma progresses, optic disc excavation (D/E)
increases and visual function decreases [23]. Due to the
high rate of disability in children with infantile glaucoma,
the study of the pathogenesis of this severe congenital
disease and the mechanisms of visual impairment is an
important task in pediatric ophthalmology. Glaucomatous

66

optic neuropathy (GON) in this disease is defined by
a combined compressive effect of elevated IOP on the
membranes, optic nerve and other ocular structures,
causing their stretching, deformation and dystrophy. As
infantile glaucoma develops and progresses, there are
increasing changes in the optic nerve and retina, and
morphologic abnormalities occur in all structures [5,3].
Surgical treatment is the main method of IOP reduction
in pediatric glaucoma. To date, no uniform method of
surgical treatment of infantile glaucoma has been proposed,
which makes the search for adequate methods of surgical
intervention in this pathology very urgent [6,23].

Aim. The aim of the work was to evaluate the efficacy
of surgical treatment of primary congenital infantile glau-
coma in children.

Materials and methods. We studied 20 patients (40
eyes), boys 14 (70%) and girls 6 (30%) aged 3-10 years
old with primary infantile glaucoma at the eye department
of the clinic of Tashkent Pediatric Medical Institute. Diag-
nosing was guided by the classification of N. A. Kachan,
T. K. Toikulieva [9,20], children were divided into stages
of ocular disease as follows: advanced stage—5 (10 eyes),
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very advanced stage — 10 (20 eyes), terminal stage — 5 pa-
tients (10 eyes). Primary infantile glaucoma was associated
with various degrees of myopia in 7 patients (14 eyes).
Pigment dispersion syndrome was diagnosed in 1 patient
(2 eyes). Anatomical classification of anterior chamber
angle (AAC) according to Jr. Hoskins clinically determined
anatomical defects of AAC development in patients [11].
All patients underwent surgical treatment and a course of
neuroprotective therapy every 6 months for 1.5 years in
the postoperative period [19].

Once a child is diagnosed with glaucoma, the goal is
to provide lifelong vision if possible. Medications are an
important part of management; they are usually the first
line of treatment for most glaucomas, they temporize IOP
control prior to surgery, for example in primary congenital
glaucoma (PCG), and they are often required as adjunctive
therapy after partially successful surgery for IOP control
[17,22]. However, surgery is the mainstay of treatment for
childhood glaucoma and is often unavoidable in a child’s
lifetime [4,15].

Recognition of the importance of measuring the impact
of disease, disability and treatment from the patient’s
perspective has led to the development and evaluation of
patient-reported outcome measures and patient-reported
experience measures for use in pediatric ophthalmology
[12,2], but there is a paucity of vision-specific instruments.
It is hoped that the fact that patient-reported assessment of

the impact of disease has developed a high profile in health
service planning and policy in some countries will lead to
increased funding for this research [13,24,14,1].

Patients underwent a standard ophthalmic examination.
The condition of the optic nerve was examined by optical
coherence tomography Stratus OCT-3000 (Carl Zeiss
Meditec), visual fields—in 10 (20 eyes) patients older than 8
years by standard automated and computer perimetry (SAP).

Statistical analysis using Microsoft Excel and
SPSS programs was used to process the results of the
ophthalmologic study. Differences between means (M+c)
were considered reliable at P<0.05.

Results and discussion. The study showed that
the average visual acuity of the patients before surgery
was 0.3£0.56. IOP was 26.8+2.01 mm Hg in advanced
glaucoma, 28.8+1.01 mm Hg in very advanced glauco-
ma, and 34.01+1.53 mm Hg in end stage glaucoma. The
average anteroposterior dimension (APD) of the eye was
23.6+1.2 mm in the advanced stage, 24.64+2.1 mm in the
most advanced stage, 25.742.2 mm in the final stage. On
gonioscopy: isolated trabeculodysgenesis was found in 10
eyes (25%) in the advanced stage, anterior iris attachment
in 20 eyes (50%) and posterior iris attachment in 10 eyes
(25%) in the most advanced stage. Optic disc excavation
(D/E) was 0.4+0.05 in advanced stage, 0.7+0.1 in advanced
stage and 0.954+0.002 in terminal stage (Table 1).

Table1

Biometric parameters of eyes at different stages of infantile glaucoma before surgical treatment (M*o)

Stages Development Fare gone Terminal
indicator (n=10) (n=20) (n=10)

P, (mmHg. 26,8+2,01 28,8+1,01 34,01£1,53

APD (mm) 23,6+1,2 24,6421 25,742 2Mm

D/E 0,5+0,05 0,7+0,1 0,950,002

P <0,05 <0,05 <0,005

n — number of eyes

Patients with advanced stage primary congenital
infantile glaucoma underwent non-penetrating deep
sclerectomy in 10 eyes. In our opinion, such a procedure
is appropriate for the advanced stage of primary congenital
infantile glaucoma because it improves the outflow of
aqueous humor through the uveoscleral pathway under
the conjunctiva. In 20 eyes in the advanced stage and in
10 eyes in the terminal stage, a combined filtration surgery
was performed: sinusotrabeculotomy ab externo and
sinusotrabeculectomy, while the aqueous humor is absorbed
into the supraciliary space through the opened trabecular
meshwork. A filtering operation was performed on 2 eyes
at the terminal stage according to the method we proposed:
sinusotrabeculotomy, sclerectomy, cycloretraction with
autoscleral drainage (Patent for the invention “Method of
surgical treatment of congenital glaucoma” No. IAP 04890
dated 12.05.2014). In our opinion, this method is most
indicated in the terminal stage, as it improves the outflow
of aqueous humor through the trabecular network, the
uveoscleral pathway into the intrascleral space and under
the conjunctiva, and autoscleral drainage prevents scarring
of the outflow pathways.

We observed the following intraoperative
complications: partial hyphema in 5 (12.5%) eyes with
advanced and end-stage glaucoma; vitreous prolapse
and choroidal detachment in 2 (5%) eyes with end-stage
glaucoma. Partial hyphema resolved after 4 days and
choroidal detachment resolved after 6 days.

After surgery, IOP indicators were maintained for
6-18 months in eyes with advanced stage in the range
of —21.8 + 0.9 mmHg, with advanced stage —23.1 +
0.2 mmHg, with final stage —25.2 + 2.1 mmHg.

With optical coherence tomography (OCT),
morphometric data of the optic nerve head (ONH) showed
that retinal tomography is a sensitive method for early
diagnosis (indicator of neuroretinal rim area and volume)
of primary infantile glaucoma, especially with an initial
and unstable IOP elevation. In the case of a combination
of primary infantile glaucoma and myopia, the degree of
damage to the OD may be underestimated, so the use of
OCT is informative and highly suggestive.

For dynamic observation of retinal and OD changes,
we used a glaucoma damage likelihood scale (DDLS) [21].
After surgery for 6-18 months, morphometric indicators of
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the OD showed an increase in the ratio of excavation area
to disc area (0.35+0.09) in 7 (17.5%) eyes, and a decrease
in the neuroretinal rim area (0.12+0.013 mm?2) at the final
stage. In 26 eyes (65%), the excavation area decreased
(0.153+0.003 mm?2) and the neuroretinal rim volume
increased (0.08+0.005 mm3).

In 10 patients (20 eyes) over 8 years of age, during 6-18
months after surgery, we were able to evaluate visual field
indicators using static automated perimetry (SAP) in the
threshold strategy phase within 300 from the fixation point.
In the advanced stage of infantile glaucoma with tolerable

IOP, the number of normal perceived points increased by 10
(25%) eyes to 16, in the advanced stage by 10 (25%) eyes to
6, and in the terminal stage by 4 (10%) eyes to 2 points. In
the process of dynamic observation in terms of 6-18 months.
there was an increase in the area of cattle by 4 (10%) eyes
in the terminal stage of infantile glaucoma. This research
method cannot be objective due to the age of our patients and
the lack of sufficient number of observations before surgery.

The dynamics of visual acuity, IOP, retinal OCT, and
OD indicators in patients after surgery are reflected in
Tables 2,3,4.

Table 2
Dynamics of visual acuity in patients with primary infantile glaucoma (Mgc)
Observation period Before the Postoperative period
Stages of glaucoma operation 6 months 12 months 18 months
Ef}’g'o"ed 0,1£0,002 0,2+0,04 0,3£0,07 0,4£0,01
Ei;gone 0,03£0,01° 0,2+0,09 0,3£0,15 0,3+0,008
qurglnal 2 ranks 3 ranks *3 ranks 4 ranks

Note. *- significant differences in indicators (P<0.05)

n — number of eyes — visual acuity indicators below 0.005 are given in the ranks; which were not subjected to statistical

processing.
Table 3
Dynamics of IOP (mm Hg) in patients with primary infantile glaucoma (M*o)
Observation period Before the Postoperative period
Stages of glaucoma surgery 6 months 12 mec. 6 months

gf;’g'o'oed 26,8+2,01 21,00,04 21,5£0,07 21,8£0,9'
Ei‘;gone 28,8+1,01 20,6+0,09 22,5:0,15 23,120,2
:iqrg'“a' 34,01£1,53 22,5:1,3 24,9+,09 25,2:2,1°
Note. *- significant differences in indicators (P<0.05).
n — number of eyes

Table 4

Dynamics of morphometric parameters of the retina in patients with primary infantile glaucoma (M+o)

Development Fare gone Terminal
Observation period (n=10) (n=20) (n=10)
Morphometric 18 months 18 months 18 months
indicators B:lj?rz the after the Bse::rzrthe after the B:ljcr)rz the after the
gery- surgery. gery. surgery. gery- surgery
The area ofthe discal nerve, 231:02 | 2,33:015 | 226505 | 2,31:014° |2,25:041 | 230£0,2
Excavation area, mm’ 0,76:0,36 | 1,05:015 | 112036 | 144104 | 1,3:0,36 | 151%0.3"
The ratio of the excavation area | g .0 15+ | 0624006 | 0,64£01* | 066201 | 07420,1* | 0,77£0,09
to the area of the discal nerve
The area of the neuroreinal ing: | o,g940,12° | 1261042 | 065£0,12 | 0,824033 |04550,12 | 065008
volume ofthe neuroretinal ing. | 9,22¢0,08 | 0282008 | 0,18:0,08 | 021201 |0,1820,09 | 0,20:02
Average excavation depth, mm 0,42+0,12° 0,31+0,2 0,72+0,12 0,61+0,12 0,92+0,12° | 0,89+0,4

Note. *- significant differences in indicators (P<0.05)

n — number of eyes
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The observation of 20 patients (40 eyes) for 1.5 years
showed that in the surgical treatment of primary infantile
glaucoma it is necessary to take into account the degree of
goniodisgenesis and to use an adequate method to improve
the aqueous humor outflow. Thus, in the advanced stage
(isolated by trabeculodisgenesis), improvement of aqueous
humor outflow through the uveoscleral pathway and under
the conjunctiva was achieved by non-penetrating deep
sclerectomy. In the advanced stage (anterior attachment of
the iris) —aqueous humor, outflow from the anterior chamber
into the supraciliary space due to sinusotrabeculotomy ab
externo and sinusotrabeculectomy. At the terminal stage
(posterior iris attachment), the outflow of aqueous humor
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ONITUMIBAIISA METOAUKH XIPYPTTUHOT O JIKYBAHHS MEPBUHHOI IHGAHTHUJIBLHOI BPO)KEHHOI
INIAYKOMM Y JITEN

10. A. Xampocesa

TamkeHTCHKHI MegiaTPUYHUIT MeTUYHMIA IHCTUTYT
(TamkeHnT, Pecny6iika Y30exkucran)

Pesiome

JuTsiga miaykomMa —TePMiH, [0 BKITIOYAE Pi3Hi (POPMHU BPOPKEHOT IMTayKOMH Ta BH/IM BTOPUHHO] IJIayKOMH, Pi3HOMAHITHI 32 €TiONOri€0
Ta [aTOreHe30M, KJIiHIYHOI0 KapTHHO. XipypriuHe JIiKyBaHHS € OCHOBHIM METOOM 3HIKEHHSI BHY TPIITHBOOYHOTO THCKY IIPU [JIayKOMi
y nitedl. Ha cboronmuinHiil AeHb He 3aMpooOHOBaHO YHI(IKOBAHOTO METOAY XipypriuHOIo JiKyBaHHS JUTSIUOI [IAyKOMH, 110 POOHUTH
TOIIYK a/IeKBATHUX METO/IB Xipypri4HOro BTpyUYaHHs MPH Liif naToorii HailbIbI aKTyaabHUM.

Merta poGOTH — OLIHUTH €EKTHUBHICTh XipYPriyHOTO JiKyBaHHS IIEPBUHHOI BPOKEHOT iH(PAHTUILHOT [TAyKOMH y JiTEH.

Marepian i meroau. B ouHomy BinaineHHi KiiHiKd TalIKeHTCHKOTO MEAiaTPUIHOTO MEJINYHOTO IHCTUTYTY MPOBE/IeHA OL[iHKa
e(peKTHBHOCTI METO/Iy OIIepaTHBHOIO BTpy4aHHs y aiTeil Bijg 3 10 10 pokiB 3 HEPBUHHOIO BPOHKEHOIO JUTSUIOI0 I1ayKoMOK0. OOCTEXEeHO
20 xBopux (40 oueit). 3 uux 5 nawientis (10 oueit) yBiiiwm B mizHio crafito, 10 namientis (20 oueit) yBIHILIN B JaJIEKO 3aIlyILeHY CTa/it0
i 5 mauienTi (10 oueil) yBiliiuM B TepMiHANBHY CTaito BiamoBiaHo. [TamieHTn Tpoxoauiy cranapTHe ohraabMoIoriyHe 00CTeKEHHSI.
CraH 30pOBOIo HEpBa JAOCIIKYBAIIH 3a JOMOMOI0I0 onTHYHOT KorepeHTHOi Tomorpadii Stratus OCT-3000 (Carl Zeiss Meditec), mosis
30py —y 10 (20 oueit) mauieHTiB BikoM BiJ] 8 POKiB 3a JOMOMOI0I0 CTAaHAAPTHOT aBTOMATH30BaHOI Ta KOMIT 10TepHOT nepumetpii (SAP).

BucHoBKH 6ioeTHuHOT KOMICIi: Y cTaTTi oLiHeHO e()eKTHBHICTH METOY XipypriyHOro JiKyBaHHs HEPBUHHOT BPOIKEHOT iH(paHTHILHOT
[IayKOMH Y JiTell. | HaBOAUTh KOHKPETHI Pe3y/IbTaTH Pi3HUX oOmepaiiil Ha Pi3HUX CTaAisX MNEPBHUHHOT BPOMKEHOT AUTAYOT IIayKOMHU.
BiamoBigHO 10 CTYHEHs TOHIOANWCTeHEe3y Ta CTajii 3aXBOPIOBaHHs OyJ0 00paHO OrepaTHBHE JIIKYBaHHSI, sIKe MOKa3al0 3a10BiIbHUI
Ppe3yJbTaT 1040 cTadimi3amil [1ayKoMHOTO MPOLIECY.

Jist 06poOKH pe3ysbrariB 0QTanibMOIOrTYHOTO JOCIIIKEHHST BAKOPUCTOBYBAIM METO/l CTATUCTUYHOTO aHaIli3y 3 BUKOPUCTAHHIM
nporpam Microsoft Excel ta SPSS. BinminHocTi Mix cepeanimu 3HaueHHsIME (M+6) BBakasucs qoctoBipuumu npu P<0,05.

Pesysbrari i 00roBopeHHs. YciM XBOPHM IPOBEACHO ONEpaTHBHE JiKyBaHHsI 3aJI€)KHO BiJl BUPAKEHOCTI MOPPOMETPUUHUX 3MIH KyTa
nepeaHbol KaMepH, a B HicisionepaniiiHoMy mepiozi 3 iHTepBaioM 6 MiCsILiB— Kypc HeHpomnpoTekTopHoi Tepartii. 3a JTaHUMHU 00CTEKEHHS,
JITSIM 3 TIEPBUHHOIO 1H()AHTHILHOIO IIayKOMOIO B Mi3HIi cTa/ii BUKOHAHO HEMPOHHUKAIOUY MIHOOKY CKiepekToMito Ha 10 odax; npu
Jajeko 3amyiieHiit crazaii —y 20 oyax i npu TepMiHaibHii —y 10 ouax — cuHycoTpabeky1oToMis ab externo, CHHYCOTPaOeKyIeKTOMisI.
Ha 2 ouax y TepMiHainbHiil ctaaii mpoBoauiu (GijabTpaiiio 3a 3aporIOHOBAHOI0 METOAMKO. 3a3HaueHi BUILE CIIOCOOH XipypridHOro
BTPYUaHHs J03BOJISIOTh 3MEHIIMTH KiIBKICTh IHTpa- Ta Hicisonepatiiiux yckiagHeHs Ha 12,5%, yHUKHYTH MOBTOPHUX ONeparii,
3HU3UTHU BHYTPILIHBO O4HMIT TUCK Y 12,3% BumajKkiB, MiABULIIMTH rocTpoTy 30py Ha 0,15 Bij BUXigHOI.

BucHoBOK. 3a cTylneHeM roHiofu3reHe3y Ta CTajic€lo 3aXBOPIOBAHHSI Mii0paHO HABEACHI METOH XipyPri4HOrO JiKyBaHHS, sSKi
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Summary

Introduction. Persistent postsurgical pain (PPSP) or chronic postsurgical pain (CPSP) is recognized as a relevant
postoperative complication. Inadequate pain management in the early postoperative period may contribute to the development
of hyperalgesia and the use of local anesthetics in regional anesthesia can help in its treatment and prevention.

The aim of the study was to study the effectiveness of regional analgesia techniques in preventing PPSP and hyperalgesia
in children after anterior abdominal wall surgery and to assess quality of life (QoL) using the Cognitive Functioning Scale.

Material and Methods. The study included 87 children at the age of 7-18 years who underwent anterior abdominal wall
surgery with different anesthetic techniques. Group I included 27 children who underwent anterior abdominal wall surgery under
general anesthesia using the transversalis fascia plane block (TFPB), combined with the quadratus lumborum block 4 (OLB-4).
Group II comprised 33 children who underwent anterior abdominal wall surgery under general anesthesia using fentanyl.
Group III consisted of 27 children who underwent anterior abdominal wall surgery under general anesthesia using the TFPB.
General anesthesia included either inhalation anesthesia or propofol infusion. The control group included 30 healthy children
whose cognitive functioning was assessed.

All clinical and laboratory studies were conducted in accordance with the World Medical Association Declaration of Helsinki
“Ethical Principles for Medical Research Involving Human Subjects”. According to the Law, prior to a subject s participation in
the study, a written informed consent form was signed by each subject (parents/adult guardians). The manuscript was approved by
the Ethics Committee of the Communal Non-Profit Enterprise “Ivano-Frankivsk Regional Children's Clinical Hospital of Ivano-
Frankivsk Regional Council”, as evidenced by an Excerpt from the Minute of the Committee Meeting No. 2 dated February 24, 2022.

The results obtained were statistically processed using statistical measures of variation, correlation analysis, Student s t-test.
Differences were considered statistically significant at p<0.05. The proportions were statistically compared by a z-test.

The study is a fragment of the research project of the Department of Children Diseases of Postgraduate Medical Education
Faculty, Ivano-Frankivsk National Medical University “Health Status and Adaption of Children from the Precarpathian Region
with Somatic Diseases, Their Prevention” (state registration number 0121U111129; 2021-2026).

Results. A significantly higher mechanical pain threshold was observed in children of Group I and Group III both three
(226.4£22.2, 220.3%18.6, and 182.4%14.2 g/mm?®, respectively, p <0.05, p, . <0.05) and six months (288.2£14.4, 276.4%14.8,
and 174.2+16.4 g/mm?, respectively, p,  <0.05, p, ,<0.05) after surgery.

The surface area of hyperalgesia in children of Group I and Group Il was significantly smaller as compared to children
of Group Il three (68.6+9.4, 79.4+11.4, and 116.8%14.0 mm?®, respectively, p,  <0.05, p, ,<0.05) and six months (70.2+13.0,
77.2%13.2, and 117.2+12.6 mm?, respectively, p,  <0.05, p, <0.050) after surgery.

The frequency of CPSP was higher in children of Group Il (21%) as compared to children in Group I (4%) and Group III
(11%). Additionally, assessing chronic pain with the DN4 questionnaire showed its significantly lower level in children of Group I
and Group III as compared to Group II six months after surgery (5.46+0.42, 8.69+0.78, and 13.69+0.38 points, respectively,
P, <0.05, p, ,<0.05, p,  <0.05).

No statistically significant difference in QoL assessment on the Cognitive Functioning Scale was observed on the 7" day following
surgery; the QoL scores in all the groups were significantly lower compared to the control group. Three months after surgery,
QoL was significantly lower in children of Group II (69.38+6.93 points) as compared to children of Group I (92.08+4.46 points,
P,;,<0.001) and Group III (83.544.16 points, p,  <0.01). Six months following surgery, the lowest QoL was diagnosed in children
of Group 11 (72.08+6.64) as compared to those in Group I (94.17+4.36 points, p<0.001) and Group III (91.67+4.27, p<0.001).

Conclusions.

1. The use of general analgesia in combination with regional anesthesia techniques (TFPB or TFPB+QLB) was associated
with a higher mechanical pain threshold and a smaller area of hyperalgesia around the postoperative wound three and six months
after anterior abdominal wall surgery, compared to conventional anesthesia.

2. In addition, combined use of regional (TFPB or QLB+TFPB) with general anesthesia demonstrated a lower frequency
of CPSP, a lower level of chronic pain, and a higher level of cognitive functioning in children throughout these time intervals.

3. The results obtained provide a foundation for introducing these analgesia techniques (TFPB or TFPB+QLB) in pediatric
patients undergoing anterior abdominal wall surgery, with the aim of mitigating the effects of pain syndrome and improving their Qo L.

Key words: Chronic Postsurgical Pain; Hyperalgesia, Regional Anesthesia;, Myofascial Block; Children.

Introduction affect the peripheral and/or central nervous system [2, 3],
Neuropathic pain is defined as pain caused by a lesion or resulting in acute or persistent pain, the intensity of which
disease of the somatosensory system, followed by impaired is maintained by a trigger and/or changes in nociceptive
perception of touch, pressure, pain, temperature, position, signaling and modulation. Peripheral nerve injury can alter
and vibration [1]. A disease, trauma, or medication can the function of sensory nerves and enhance the transmission
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of nerve signals. The ascending pain pathways project to
brain areas involved in sensory, affective, and autonomic
pain responses, while the descending pain pathways can
have both facilitatory and inhibitory effects on spinal
nociceptive transmission. Increased excitability and reduced
inhibition at multiple levels from the periphery to the brain
may contribute to the development of neuropathic pain. As
a result, patients may experience hyperalgesia (increased
pain in response to a normally noxious stimulus), allodynia
(pain caused by a normally non-noxious stimulus), or pain in
areas with reduced sensitivity or sensory loss. The diagnosis
of neuropathic pain requires a relevant neurological disease
or lesion and a neuroanatomically plausible distribution
of pain [4], while altered nociception and sensitization
without clear signs of peripheral nociceptor activation
or somatosensory nerve disorder/lesion are classified as
nociplastic pain [5]. Chronic neuropathic pain can be
challenging to treat in children as current pharmacological
treatments are extrapolated from adult data [6] and often
have limited efficacy and/or significant side effects. Pain is
often severe and prolonged, and there may be associated
impairments in physical, emotional, and social functioning
that require interdisciplinary management [7, 8]. In adults,
the prevalence of chronic pain is about 30-50%, while
neuropathic pain affects approximately 6-11% of the
adult population [9]. In children, chronic recurrent pain
is common (overall 40-50%), with a tendency to increase
during adolescence [10, 11]. Chronic pain that interferes
with patient’s functioning occurs in 5-6% of cases [12], but
the prevalence of neuropathic pain in children is unknown
and requires clarification.

Persistent postsurgical pain (PPSP) or chronic
postsurgical pain (CPSP) is recognized as a relevant
postoperative complication in adults. There is no
universally accepted definition of PPSP. The definition
proposed by Macrae [13], and later updated by Werner
[14], is usually used, which states that PPSP is pain that
persists at least three months after surgery (various authors
propose different threshold values ranging from two to
six months), significantly differs in characteristics and
intensity from any other perioperative pain localized to
the surgical site or a referred area, and cannot be attributed
to other possible causes of pain (e.g., cancer recurrence,
infection). In adults, the reported incidence of PPSP for
different surgical procedures ranges from 10% to 80%
[15]. Persistent pain can lead to significant suffering and
functional disability as well as pose a significant burden for
healthcare and the economy. Today, there is an increasing
awareness of the impact of PPSP and its consequences
in the pediatric patient group. A recent meta-analysis
based on four studies involving a total of 628 participants
undergoing all types of surgery has found the average PPSP
prevalence to be 20% twelve months after surgery [16].

Differentiating neuropathic pain from nociceptive
pain in adults using screening tools demonstrates high
sensitivity and specificity [17]; however, their assessment
and application in children are limited. For example,
the Neuropathic Pain Questionnaire (NPQ) [18, 19],
the Identification Pain Questionnaire (ID-Pain) [20],
and the painDETECT Questionnaire [21] rely solely
on questionnaire responses. The Leeds Assessment of
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Neuropathic Symptoms and Signs (LANSS) Pain Scale
[22] and the Douleur Neuropathique 4 Questions (DN4)
[23] use both questionnaire responses and physical tests;
therefore, they are more sensitive and specific compared
to the previous questionnaires.

Inadequate pain management in the early postoperative
period exacerbates the clinical course and prognosis
of children by increasing the risk of postoperative
complications and contributing to the development of
hyperalgesia. Hyperalgesia is a state of increased pain
sensitivity induced by intense nociceptive stimulation or
exposure to opioids. Hyperalgesia primarily arises at the
spinal cord level and is associated with an increase in pain
intensity, and, consequently, the development of a stress
response to pain, an increased risk of pain chronicization,
opioid tolerance, and the necessity for higher opioid doses
[24]. Regional anesthesia can impact central sensitization
and reduce hyperalgesia after surgery as well. In addition
to reducing acute postsurgical pain, local anesthetics
reduce acute inflammation, early cytokine production,
and central markers of pain sensitization [25, 26]. Studies
indicate that regional anesthesia should be used before
surgery to achieve intraoperative pain relief and reduce
intraoperative opioid use, thus reducing the risk of central
sensitization and opioid-induced hyperalgesia [27]. Some
authors suggest that the timing of regional anesthesia —
preoperatively, intraoperatively, or postoperatively, is less
significant compared to the application of regional analgesia
in the acute postoperative period [28, 29]. Local anesthetics
have been found to act as n-methyl-D-aspartate (NMDA)
receptor antagonists; therefore, their use in regional
anesthesia may contribute to the treatment and prevention
of opioid-induced hyperalgesia [30-36].

The aim of the study was to study the efficacy of
regional analgesia techniques in preventing CPSP and hy-
peralgesia in children after anterior abdominal wall surgery
and to assess quality of life (QoL) using the Cognitive
Functioning Scale.

Material and Methods

The study included 87 (46 boys and 41 girls) children
at the age of 7-18 years who were treated at the surgical
department of a Communal Non-Profit Enterprise “Ivano-
Frankivsk Regional Children’s Clinical Hospital of Ivano-
Frankivsk Regional Council”, Ivano-Frankivsk, Ukraine,
and underwent anterior abdominal wall surgery with
different analgesic techniques during 2020-2022.

Inclusion criteria were children with appendicitis ASA
grades I-II at the age of 7-18 years, with the mandatory
parental consent to involve their child in clinical research.
The patients were randomly selected based on inclusion
criteria. Surgery was performed using an open approach,
with an incision on the anterior abdominal wall.

Exclusion criteria included children under 7 years
of age; those with ASA grade III or higher, mental
disorders, neoplasms, or tumors, sepsis, shock; those who
previously underwent lower abdominal surgery; those who
experienced pain for six months prior to surgery; children
whose parents refused to give consent and children who
gave no consent.
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All children were divided into 3 groups: Group |
included 27 children who underwent anterior abdominal
wall surgery under general anesthesia using the transversalis
fascia plane block (TFPB), combined with the quadratus
lumborum block 4 (QLB-4) via a single injection; Group II
included 33 children who underwent anterior abdominal wall
surgery under general anesthesia using fentanyl; Group III
comprised 27 children who underwent anterior abdominal
wall surgery under general anesthesia using the TFPB alone.
General anesthesia included either inhalation anesthesia or
propofol infusion. The control group included 30 healthy
children whose cognitive functioning was assessed.

To diagnose hyperalgesia, the pain threshold was
determined using a kit of 10 Von Frey monofilaments
(VFMs) calibrated to deliver an increasing force from 4 g
(39.216 mN) to 300 g (2941.176 mN) (Touch-Test Sensory
Evaluator, North Coast Medical, Inc., Morgan Hill, CA,
USA) which were placed perpendicularly against the skin
surface until they bent, for 1-1.5 s. An interval of 10 s
was allowed between trials [16]. The assessment of acute
pain and the quality of pain management was carried out
by means of the Face, Legs, Activity, Cry, Consolability
(FLACC) scale. The FLACC scale scores were determined
at discharge in all children.

To assess the presence of chronic or neuropathic pain,
the DN4 neuropathic pain diagnostic questionnaire and
the LANSS pain scale (M. Bennett, 2001) were used. The
DN4 and LANSS scale scores were determined three and
six months after surgery, respectively.

All clinical and laboratory studies were conducted in
accordance with the World Medical Association Declaration
of Helsinki “Ethical Principles for Medical Research
Involving Human Subjects”. According to the Law, prior
to a subject’s participation in the study, a written informed
consent form was signed by each subject (parents/adult
guardians). The manuscript was approved by the Ethics
Committee of the Communal Non-Profit Enterprise “Ivano-
Frankivsk Regional Children’s Clinical Hospital of Ivano-
Frankivsk Regional Council”, as evidenced by an Excerpt
from the Minute of the Committee Meeting No. 2 dated
February 24, 2022.

The authors obtained official permission to use
a licensed version of the PedsQL™ 3.0 Cognitive

Functioning Scale from the Mapi Research Trust, as
evidenced by a corresponding letter.

The results obtained were statistically processed using
statistical measures of variation, correlation analysis,
Student’s t-test. Differences were considered statistically
significant at p<0.05. The proportions were statistically
compared by a z-test.

The study is a fragment of the research project of the
Department of Children Diseases of Postgraduate Medical
Education Faculty, Ivano-Frankivsk National Medical
University “Health Status and Adaption of Children
from the Precarpathian Region with Somatic Diseases,
Their Prevention” 2021-2026, state registration number
0121U111129; the author is a co-researcher.

Results and Discussion

An analysis of group distribution revealed that the average
age of children was 11.8+0.11 years, 12.78+0.22 years, and
11.2940.29 years in Group I, Group II, and Group III,
respectively. Body weight was found to be 38.14+1.83 kg,
39.03+1.44 kg, and 37.2842.99 kg in Group I, Group II, and
Group III, respectively. When assessing gender differences,
a higher prevalence of the condition was observed in
boys across all groups (56.21+2.31%, 51.4+0.84%, and
62.11£1.22%, respectively).

Postoperative pain management was conducted following
the principles of multimodal analgesia. Children who
received conventional opioid anesthesia were found to require
greater doses of analgesics in the early postoperative period.
Thus, children of Group II required paracetamol injections
at a dose of 366.93+69.46 ml that significantly exceeded
paracetamol dosage in children of Group I (166.63£20.05
ml, p,<0.05) and Group III (209.38+47.12 ml, p,  <0.05),
who received regional anesthesia.

To study the manifestations of hyperalgesia in the
postoperative period, the mechanical pain threshold
and the area of hyperalgesia around the postoperative
wound were examined three and six months after surgery,
depending on the anesthesia type. The assessment of data
on the mechanical pain threshold three and six months
after surgery revealed higher indicators in patients of
Group I and Group III as compared to children in Group II
(Table 1).

Table 1

Mechanical pain threshold and hyperalgesia area (M+m)

Study Period
Indicators Immediately after| Three months Six months after
surgery after surgery surgery
Group | (n=27)
Mechanical pain threshold (g/mm?) 196.1+20.4 226.4+22.2* 288.2+14.4*
Area of hyperalgesia around the postoperative wound (mm?) - 68.6 +9.4* 70.2 +13.0*
Group Il (n=33)
Mechanical pain threshold (g/mm?) 195.3+18.9 182.4+14.2 174.2+16.4
Area of hyperalgesia around the postoperative wound (mm?) - 116.8+14.0 117.2+12.6
Group Ill (n=27)
Mechanical pain threshold (g/mm?) 195.8+19.7 220.3+18.6* 276.4+14.8*
Area of hyperalgesia around the postoperative wound (mm?) - 79.4+11.4* 77.2 £13.2**

Notes: *- a statistically significant difference between Group | and Group Il (pl-Il <0.05); ** — a statistically significant
difference between Group Ill and Group Il (pll-111<0.05).
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It should be noted that the determination of the surface
area of hyperalgesia zone three and six months after
surgery revealed its 1.7-fold reduction in patients who
received the TFPB or the combined regional nerve block,
TFPB+QLB, in combination with conventional anesthesia,
as opposed to selective conventional analgesia.

According to the analysis of questionnaires for chronic
pain assessment in children (DN4 questionnaire, LANSS
pain scale), in patients of Group II, the prevalence of
chronic pain was greater (21%) as compared to Group I
and Group III (4% and 11%, respectively), which certainly
confirmed the efficacy of the combined QLB+TFPB in
conjunction with general anesthesia for the prevention and
treatment of both acute pain and chronic pain syndrome.

The comparison of the studied groups revealed
a statistically significant difference in the DN4 indicator six
months after surgery and the LANSS indicator three and six
months after surgery (Table 2). The Fisher’s least significant
difference (LSD) test for pairwise comparison of groups
found a statistically significant difference in the DN4 indicator
six months after surgery between all the studied groups
(p<0.001). There was a statistically significant difference in
the LANSS pain scale indicator three months after surgery
between Group I and Group II (p, ,<0.001) as well as Group I
and Group III (p,,<0.001). The Fisher’s LSD test for
pairwise comparison of groups found a statistically significant
difference in the LANSS pain scale indicator six months after
surgery between all the studied groups.

Table 2
Chronic pain assessment scales (Mtm)
Indicator Group | Group I Group Il
DN4 Three months after surgery 4.85+0.19 4.62+0.18 4.54+0.18
Six months after surgery 5.46+0.42 13.69+0.38* 8.69+0.78 **2
LANSS Three months after surgery 6.62+0.66 12.08+0.31* 7.38+0.76 **
Six months after surgery 6.38+0.5 13.54+0.33* 10.46+0.35 **2

Notes: * — a statistically significant difference between Group | and Group Il (pl-11<0.05); ** — a statistically significant dif-
ference between Group Ill and Group Il (pll-111<0.05);A — a statistically significant difference between Group |

and Group Il (pl-111<0.05).

The results of the assessment using the PedsQL™ 3.0
Cognitive Functioning Scale questionnaires on the scale of
Cognitive Functioning showed differences both compared
to the control groups and among the study groups.

In healthy children of the corresponding age (the control
group), the average QoL on the Cognitive Functioning
Scale scored 91.46+5.97 points.

Compared to the control group, in children of Group I,
QoL on the Cognitive Functioning Scale reduced by
40.32% on the seventh day after surgery (54.58+6.75
points, p<0.01) and approached the values of the control
group three (92.08+4.46 points, p>0.05) and six months
(94.17+4.36 points, p>0.05) following surgery.

Compared to the control group, in children of Group II,
QoL on the Cognitive Functioning Scale reduced by
40.77% on the seventh day after surgery (54.17+7.4 points,
p<0.01), by 24.15% three months following surgery
(69.38+6.93 points, p<0.01), and by 21.18% six months
postoperatively (72.08+6.64 points, p<0.01).

In children of Group III, compared to the control
group, QoL on the Cognitive Functioning Scale reduced by
41% on the seventh day of the study (53.96+7.21 points,
p<0.01) and by 8.66% three months following surgery
(83.54+4.16 points, p<0.01), approaching the control values
six months postoperatively (91.67+4.27 points, p>0.05).

When comparing the study groups, no statistically
significant difference in QoL assessment on the Cognitive
Functioning Scale was observed on the 7" day following
surgery; the QoL scores in all the groups were significantly
lower compared to the control group.

Three months after surgery, QoL was significantly lower
in children of Group II (69.38+6.93 points) — by 24.66%
as compared to children of Group I (92.08+4.46 points,
p.;<0.001) and by 24.15% as compared to children of
Group III (83.54+4.16 points, p,,<0.01). It should be
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noted that while using regional anesthesia techniques,
TFPB+QLB, QoL approached the control values as early
as three months after surgery.

Six months following surgery, the lowest QoL on
the Cognitive Functioning Scale was diagnosed in
children of Group II (72.08+6.64), which was 23.45%
lower as compared to children in Group I (94.17+4.36
points, p<0.001) and 21.17% lower than in children of
Group III (91.674+4.27, p<0.001). Moreover, six months
after surgery, QoL on the Cognitive Functioning Scale
approached the control values when using both the TFPB
and TFPB+QLB and remained the lowest when using
conventional analgesia.

Thus, the analysis conducted has demonstrated that,
compared to conventional opioid analgesia, combined use
of regional (TFPB, QLB+TFPB) with general anesthesia
increases the mechanical pain threshold, reduces the area
of hyperalgesia around the postoperative wound as well as
the incidence of chronic pain syndrome, and contributes
to maintaining a sufficient QoL level on the Cognitive
Functioning Scale three and six months after anterior
abdominal wall surgery.

Conclusions

1. The use of general analgesia in combination with
regional anesthesia techniques (TFPB or TFPB+QLB) was
associated with a higher mechanical pain threshold and
a smaller area of hyperalgesia around the postoperative
wound three and six months after anterior abdominal wall
surgery, compared to conventional anesthesia.

2. In addition, combined use of regional (TFPB or
QLB+TFPB) with general anesthesia demonstrated
a lower frequency of CPSP, a lower level of chronic pain,
and a higher level of cognitive functioning in children
throughout these time intervals.
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3. The results obtained provide a foundation for using
these analgesia techniques (TFPB or TFPB+QLB) in
pediatric patients undergoing anterior abdominal wall
surgery, with the aim of mitigating the effects of pain
syndrome and improving their Qo L.

4. When choosing a regional anesthesia technique,
we consider TFPB+QLB as a more priority option due to
its ease of administration (via a single injection), higher
mechanical pain threshold, lower incidence of chronic pain
syndrome, and better Qo L.

References:

Prospects of further research

Further research on the impact of regional anesthesia
techniques on hyperalgesia processes and triggers for the
development of CPSP is promising.
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MEHE/KMEHT XPOHIYHOI'O HICJSIONEPAIIAHOIO BOJIO I TIEPAJTE3IL ¥V JITEM TA MO0
BIIJIUB HA KOTHITUBHY AKTUBHICTb

A. B. Cemkosuu

KHII «IBano-®pankiBcbka o0s1acHa AuTAYA KiaiHiyHa Jikapusa [Bano-®pankiBcbKoi 001acHOT paau»
(m. IBaHo-®paHKiBCcbK, YKpaiHa)'

Pesiome

Beryn. [ocriinuii micnsonepariinuii 6inb (persistent postoperative pain, PPSP) abo xponiunwuii micisionepariinuii 0inb (chron-
ic postsurgical pain, CPSP) Bu3HaHO Ba)KIMBUM MicisionepaniiHuM ycKiIagHeHHssM. HeanekBarHe nikyBaHHs 000 B PpAHHBOMY
TicisionepariiHoMy nepiofi Moxe CIPHUATH PO3BUTKY rinepairesii, a BAKOPHUCTAHHs MiCLIEBUX aHECTETHKIB y perioHanbHiil anectesil
MO)KE JJOTIOMOI'TH ii 3aro0iraHHIo Ta JIiKyBaHHIO.

Meroro gocnimkeHHs Oya0 OIiHUTH e)eKTHBHICTh METOAUK perioHapHoi ananresii B npodinaktuii PPSP Ta rinepanresii y miteit
TTiCIIst XipyprivHOro BTPyYaHHs HA MepeIHil YepeBHii CTiHI Ta ouiHuTH sKicTh xuTTs (quality of life, QoL) 3a mikaao KOrHITHBHOT
aKTHBHOCTI.

Marepian i MeTonu nociimkennsi. O6crexxeno 87 miteii Bikom 7-18 pokiB, siki MepeHeCs M ONepariilo Ha MepeIHiil YepeBHil CTiHIi
3 BUKOPUCTaHHSIM Pi3HUX METOIUK 3HeOomroBaHHs. | rpyy ckianu 27 aiteid, onepoBaHUX Ha HEePeAHii YepeBHiii CTiHII, i1 3aralbHUM
3HEOOJICHHSIM 13 3aCTOCYBaHHIM perioHapHoro 610Ky monepeuHoi ¢aciii skusota (transversalis fascia plane block, TFPB) y noeanansi
3 0J10Ka 1010 KBaApaTHOrO M s13a nornepeky (quadratus lumborum block 4, QLB-4); I rpymy cknanu 33 xiTei, onepoBaHUX Ha MepeHii
YepeBHiil CTIHILI i 3arajJbHUM 3HEOONCHHM 13 BUKopucTanHsM ¢enraniny; III rpyny ckiamu 27 piteid, onepoBaHUX Ha MepeaHii
YepeBHiil CTiHII, MMiJ] 3arajJbHUM 3HEOOICHHSIM i3 3aCTOCYBAHHSIM perioHapHoro 00Ky nonepedHoi dacuii sxusora (TFPB). 3aranbue
3He0O0JIeHHS BKJII0YAIo abo iHraysiiiHuil Hapko3, abo iHdysito npornodoiy. KontponsHy rpymy ckiamu 30 310pOBHX IiTEH, Y SIKHX
OLIIHIOBAJIaCh KOTHITUBHA aKTHBHICTb.

Vei kniHiuHI Ta J1a00paTopHi 10CTiPKEHHS MPOBOAMINCH BiANMOBiAHO 10 [enbcinchkol aekiapaiii BeecBiTHbOT MequyHOT acolia-
uii «ETHYHI TPUHIMIHN MEIMYHUX JTOCITIDKSHb 13 3alydeHHSIM JItofeiy. BiamoBiqHo 10 3aK0HOAABCTBA MEepes y4acTio B AOCIIHKeHH]
KOKHHH cy0’ekT (6aThKO/OMiKyH) MiIHUCYBaB MUCbMOBY iH(pOpMOBaHy 3roay. Pykomuc noromkeHo Ernunoro komiciero KIT «IBano-
®pankiBebka 00IacHa qUTsYA KIiHIYHA JTiKapHs [BaHo-DpaHKiBChKOT 00J1aCHOT pajiny, PO LIO CBIAYUTH BUTSAT 3 IPOTOKOJY 3aCiJaHHs
xomicii Ne 2 Bix 24 motoro 2002 p.

Otpumani pe3ynbrati Oy/I1 CTaTUCTUYHO 00pOOIIeHi 3 BAKOPUCTAHHSIM [TOKa3HUKIB CTaTUCTHYHOT Bapiallii, KopessiLiiiHOro aHaisy,
t-kputepito CreronenTa. BiqmMiHHOCTI BBaXKamucs cTarucTHaHo 3HaayuwMu npu p<0,05. [Iponopiii cTaTHCTHYHO MOPiBHIOBAIU 32
Z-TECTOM.

JIOCITIKEHHSI € YaCTHHOIO HAyKOBOTO MPOGKTY KadeapH AUTIINX XBOPOO (HakyabTeTy MiCIIAUIUIOMHOI MEIUIHOI OCBiTH IBaHO-
@DpaHKIBCHKOTO HAL[IOHAJIBHOTO MeUYHOTO YHiBepcuTeTy «CTaH 3710poB’s Ta ajanrauis aitedl [Ipukapnarts i3 cOMaTHIHUMU 3aXBO-
proBaHHsAMH, 1X podinakTrkay (AepxaBHUi peectparniiinuii Homep 0121U111129; 2021-2026 pp.).

Pe3yabraTh 1ociizkennsi. BcraHoBIIeHO 10CTOBIPHO BUILHIA mopir MexaHiuHoro 6outo y aiteit I ta III rpym, mopiBHSIHO 3 iTbMH
Il rpynu, sik uepes 3 micswi (Bixnosigno 226,4+22,2, 220,3+18,6 Ta 182,4+14,2 r/mm?, p, <0,05, p,, ,<0,05), Tax i uepes 6 micauin
(BizmoBinno 288,2+14,4,276,4+14,8 Ta 174,2+16,4 r/mm?, p, <0,05, p, ,<0,05) micist onepaTnBHOrO BTpyYaHHs.

Iepumertp 30nu rinepanresii y aiteit [ a 11l rpym, nopieusiao 3 giteMu 11 rpynu, 6yB 10CTOBIpHO MeHIINM Yepe3 3 micsii (BiANOBIqHO
68,649,4, 79,4+11,4 Ta 116,8+14,0 mm?, p,, <0,05, p, ,<0,05) Ta 6 micanis (Bianosizuo 70,2 £13,0, 77,2 £13,2 ta 117,2+12,6 Mm%,
Py <0,05, py 1;<0,050).
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YacroTa XpoHIYHOTO Hicisonepaniiinoro 6omo Oyia Bumioro y aitei II rpymu (21%) mopisastHo 3 gitemu I rpymu (4%) Ta Il rpynn
(11%). Ilpu 1ipoMy, OmiHKa XpOHITHOTO 000 BiIOBinHO 10 TecTy DN-4 rmokasaa qoctoBipHO MeHIIHH fforo piBeHs y aitei [ Ta Il rpym
MOPIBHSHO 3 JiThMH Il rpymu yepes 6 MiCSIIIB MicIs OTIEPaTUBHOTO BTPYYaHHs (BiAmOBiHO 5,46 + 0,42, 8,69 £+ 0,78 ta 13,69 + 0,38 Gaunis,
Pry <0,05, pn—m<0’05’ Prm <0,05).

BcranoBnena BiICyTHICTb JOCTOBIPHOI PI3HUII OIIHKY SKOCTI )KUTTS 32 [IIKAJIOI0 KOTHITUBHOI aKTUBHOCTI Ha 7 TOOY >KUTTS MiCIs
OIIEPaTUBHOTO BTPYUYaHHS, KA B yCiX Ipymax Oyia JOCTOBIPHO HIDKYOIO, IIOPIBHSHO 3 KOHTPOJIBHOIO rpymofo. Yepes 3 micsi micis
OIIEPaTUBHOTO BTPYYAHHs JJaHA OIiHKa Oylla JOCTOBipHO HIbk4or0 y aite 11 rpymn (69,38 + 6,93 6ainis), mopiBHsAHO 3 AiThMu | Tpynn
(92,08 & 4,46 6anis, p, ;,<0,001) Ta 3 nitemu Il rpyrm (83,54 £ 4,16 Ganis, p,, ,<0,01). Uepes 6 MicsIliB HaliHIKYA OIiHKA SKOCTI XKHTTS
3a IIKaJI00 KOTHITHBHOT aKTMBHOCTI Takox Oyia jiarHocroBana y aitei 11 rpymm (72,08 + 6,64) nopisusizO 3 gitemu I rpymm (94,17 £
4,36 6anis, p<0,001) ta 3 gitemu III rpymm (91,67 + 4,27 p<0,001).

BucHosku.

1.  Buxopucranus metoziB koMOiHOBaHOI 3aransHOI Ta perionanbHoi anectesil (TFPB a6o TFPB+QLB) aconifioBano 3 BUIIM
IIOPOTOM MEXaHIYHOTO OOJII0 Ta MEHIIIOIO IUIOMIEI0 TOBEpXHi Tinepanresii yepe3 3 Ta 6 MiCSIIB MiCJIs ONEPAaTUBHOTO BTPYYaHHS Ha
Tiepe/Hil YepeBHii CTiHIi, MOPIBHSIHO 3 TPaJHIIITHOIO aHeCTe3i€elO0.

2. 3actocyBaHHS KOMOiHOBaHOI 3araiabHOI Ta perioHansHOi aHectesil (TFPB a6o TFPB+QLB) Takoxk nponeMoHCTpyBao
MEHIITY 4acTOTy (POPMYBaHHS XPOHIYHOTO MICISONepaiitHoro 000, MEHIITHIA PIBEHb XPOHIYHOTO OOJFO Ta BHIIUN PiBEHb KOTHITHBHUX
3ai6HOCTeH y AiTelt yepes qaHi MPOMIKKH Jacy.

3. OrpumaHi pe3ynbTaTé HaJalOTh MIATPYHTS IOA0 BIPOBAKEHHS JaHUX MeToauk 3HeOonenHs (TFPB abo TFPB+QLB)
y TeiaTpUYHMX TAIli€HTIB, SKi MOTPeOyIOTh ONEPATHBHOTO BTPyYaHHsS Ha MepenHiil 4epeBHil CTiHIl, I 3MEHIICHHS HACIiAKIB
00JILOBOTO CHH/IPOMY Ta ITOKPAIIEHHS 1X SKOCTI KUTTSI.

KurouoBi ciioBa: xpouiunuit micnsonepaniiinuii 6inb; rinepaniresis; perionapHa anectesis; MiodacuianbHuit 610K; JiTH.
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KOHIEHTPALIL A-TUMEPY, ®OJIIEBOI
KUCJIOTHU TA TOMOIMCTEIHY V BATITHUX
I3 MIOCTKOBIJIHUM CUH/IPOMOM

1O. b. Axumuyk, A. B. boiiuyk,
0. M. Axumuyk

TepHONIIbCHKUI HAIIOHATEHIN MEINYHHIN YHIBEPCUTET
imeHi L. 5. TopbaueBcbkoro (M. TepHorminb, Ykpaina)

Pesrome

Y cyuacnit Yxpaini npobnema snusitcenus Hapooxcysanocmi 6uxooums Ha nepuiutl niat. Tomy 30epexceHts Ko*cHoi
B8ACIMHOCMI € 207I08HUM 3AB0AHHAM aKyuepcovkoi cninbnomu. Cnanax enobansroi nandemii, cnpuuuneroi gipycom SARS-CoV-2,
8iliHa, Miepayisi HacelenHs K 3a KOPOOH, MAK I 8 cepeOuti Kpainu cmeopuiiu besnpeyedeHmHi MeouyuHi ma eKoOHOMiuHi npoonemu.

Mema 0ocnioxncenns — susuumu nokasHuxu /[-oimepy, ¢oniesoi kuciomu (eimamin B9) ma comoyucmeiny y eacimuux
3 HOCMKOGIOHUM CUHOPOMOM, A MAKOHC OOCTIOUMU 63AEMO36 A3KU MINC HUMU MA OCHOSHUMU YCKIAAOHEHHAMYU 8A2IMHOCTI
6 MpemvboMy MmpuMecmpi.

Mamepian ma memoou 00cnioxicenusn. Y 0ocnioxncenti 63aau yuacms 60 eacimuux #CiHoK (OCHOSHA 2pyna) i3 nepeHeceHuUM
SARS-CoV-2, nosumuenuii Ig A, M uu G 00 SARS-CoV-2. Konmponvhy epyny ckaano 25 JCiHoK 3 Qi3iono2iuHor 6a2imuicniio.

Cuposamxkosi pieHi (onic6oi Kuciomu ma 20MOYUCMEIHY BUMIPIOBATU MeMOOOM KITbKICHO20 IMYHOMEPMEHMHO20 aHAi3y
(IDA) 32i0H0 3 incmpyKyicio supobruka. /s susHauenHs (honiesoi kuciomu sukopucmosysanu mecm-cucmemy Monobind Inc.
(CLLIA), comoyucmeiny — mecm-cucmemy Axis-Shield Diagnostics LTD (Benuxobpumanis). JJocniosrcenns J{-oumepy nposoounucs
na ananizamopi Coag Chrom 3003.

Jocnioscennsa cxeanreno Emuunoio komiciero TepHoninbcbko20 HAYIOHANbHO20 MeOUUHO20 YHigepcumemy imeHi
1 A. I'opoauescvrozo (npomokon Ne 61 6io 13.11.2020 p.).

Pezynemamu Kinekicnux 6umipiogans 015 0AHUX 3 HOPMATbHUM PO3NOOIIOM NPEOCmAgieHi K cepeOe apugpmemuumne
(M) £ cepeone keaopamuune gioxunenus (m). Pesyiomamu AKiCHUX 8UMIPHOGAHb Oy 8I000padiceHi y euensioi yucia (n) ma
siocomkie (%). Cmamucmuunuti ananisz pe3yibmamis 00CIiOMCeHHA BUKOHYBANU 3 BUKOPUCMAHHAM CIMAMUCTNIUYHO20 NaKemd
npoepamu Statistica. 10 ons Windows.

Hocnioocenns euxonano 6 medxcax HIP «Boockonanenns diaenocmuxy ma JiKy8anHs 6azimuux 3 00msajiceHum coMamusnum
aHamHe30M» Kapeopu akyuepcmsa ma SIHeKono2ii haxyemeny nicisiOunioMHol oceimu TepHONLibCbKO20 HAYIOHAbHO20 MEOUUHO20
yHisepcumemy im. 1. A. Topbauescvroeo (Oeporcasnuti peccmpayitinuii Homep N 0121U100153, mepmin euxonanns 2021-2023).

Pesynomamu 0ocniosncenns. 3a OaHuMu HAWUX OOCTIONCEHb NAYIEHMU 0OOX 2PV 30 KPUMEPIAMU BIKY, NOKA3HUKIE THOEKC)y
macu mina (IMT), epumpoyumie ma eemo2no6iny Kposi misxc coboro He 6iopizusnucs (p>0,05). Cepeo sazimnux ocHoHoi epynu
KopoHasipycha xeopoba diacnocmosana y 25 eacimuux (41,7%) y neexiti popmi, 14 (23,3%) sacimnux, Axi manu nHeéMoHio ma
oynu eocnimanizoeani ma 21 (35,0%) eacimua, wo mana nHeemouito ma nompebysaia Kucresoi niompumxu. Bipyc SARS-CoV-2
po30anancogye KoazyiAnmmy cucmemy comeocmasy eacimuux scinox. Cepeone snauenns [J-oumepy y 300pogux a2imuux 6yio
0,56%0,16 mxe®@EQO/mn, mooi sk 6 0CHOBHIU epyni yetl nokazHuk cmanosus 16,48+4,25 mxe@EO/mn (p<0,001). ¥V nawomy
00CHIOMNCEHHT 8 2pYNT KOHMPOTIO pieeHb oramie ckaadas 5,88+0,08 mxe/n, mooi sik 6 OCHOBHIN epyni Yell NOKA3HUK 0OCMOBIPHO
sHudcascs i cmanosus 2,56+0,09 mxe/n (p<0,05), y nopieHaHHI 3 NOKA3ZHUKAMU Y HCIHOK 3 hizionociunum nepebicom 6azimnocmi,
Wo ModICHa 8adicamu hakmopom pusuKy po3eumxy yCKiaonensb nepedizy 6acimmocmi Ha GoHi NOCMKOBIOHO20 CUHOPOMY.
Cepeoniii pisensb comoyucmeiny 6 epyni Konmponio cknaoag 7,8+2,28 mxmonv/n. Bipyc SARS-CoV-2 mas necamuenuii 6nius Ha
00MIH 20MOYUCTEIHY Ma SUKIUKAS ) 8a2imHUX 6 3 mpumecmpi nomipry cinepeomoyucmeinemiro (47,8+4,36 mxmonv/n, p<0,05).

Bucnosxu. Omoxce, sipyc SARS-CoV-2 nio yac eazimuocmi mac He2amusHul 8N1u6 Ha nepebdie 6aimHocmi ma po30aianHcosye
Koazynsanmuy cucmemy comeocmasy. Iinepeomoyucmemiio ma 3nudicenus pieHs ponamie MOJICHA 88aNCAMU NEPCHEKMUBHUM
MApKepom OYIHKU PUSUKY PO3BUMKY YCKIAOHEHb nepedicy 6a2imHocmi Ha YOHI NOCMKOBIOHO20 CUHOPOMY.

Knrouoei cnoesa: sazimnicmo,; SARS-CoV-2; 2omoyucmein; gonicea kucioma; JJ-oumep.

MAaCHBHOIO CEKpEIIi€l0 MPo3anajbHUX [UTOKIHIB, IPU3BO-
JITH IO TUCPETYIALIl €HI0TEeNiI0, aKTHBAIil JTCHKOIUTIB
1 M BHUIIIEHOTO CIIOKUBAHHS TPOMOOIHTIB [5, 7, 25]. Cran
TIIepKOATyIsAIil € OCHOBHHM ITaTOJIOTIYHUM MEXaHi3MOM

Bctyn

VY cyvacHiii YkpaiHi npobnema 3HIKEHHST HapOJKy-
BaHOCTI BUXOIUTh Ha Hepluuii miaH. Tomy 30epexeHHs
KO)KHOT BariTHOCTI € TOJIOBHUM 3aBIAHHSIM aKyLIEPChKOT

cuitbHOTH. Cnanax rio0aibHOI MaHAEeMil, CIPUYHHEHOT
Bipycom SARS-CoV-2, BiliHa, Mirparisi HaceIeHHs K 3a
KOPIIOH, TaK i B CepeIMHI KpaiH! CTBOPHIIN OE3IpeIeCHTHI
MeINYHI Ta eKOHOMIiuHI mpobnemu [1, 7,9, 11, 19]. Bu-
BYCHHS [TOCKOBIJIHOTO CHHPOMY JIO3BOJIUThH MOMEPEIUTH
YCKJIATHEHHSI 1TepeOiry BariTHOCTEH Ta MOKPAIUTH epHHA-
TaJabHI Hacmiaku [6, 8, 14,21, 23, 26]. Bimomo, mo SARS-
CoV-2 6e3nocepenHbo BIUTMBAE HA CHAOTEiabHI KIIITHHI
3 MOJIAJTBHIIIOK IMYHHOIO BiIITOBIZUTIO, 1110 CYTPOBOKYETHCS
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pu COVID-19, TpoMOOITUTH € TOTOBHUMHE €(PEKTOPHIMU
KIITHHAMHU TeMOCTa3y Ta MaToJIOTi9HOTO TPoMO03y. bib-
LIICTh JOCII/KEHb MOKa3y€e FOJOBHUM YHHOM 3aJIeKHUM
BiJl CHUIBHOI CHCTEMHOI 3amaibHOI peakiii (TUITOKiHOBHI
IITOPM) Ta YPAXKCHHS SHIOTEIII0 1 IPUTHIYEHHS CHCTEMU
¢didbpunOmMizy [3, 13, 15, 16]. do dhakTopiB pu3uKy Hecmpu-
SITIIMBOTO PE3yNBTATy BariTHOCTI TAKOXK CITiJ BiTHECTH Jie-
¢imur domieoi kucmoru (PK), MaTepHHCHKIIA BiK cTapIe
35 pokiB, 00TsSHKCHHUI TEHETHYHUI aHAMHE3, Oe3ILTi I,
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AHEYTUIOI IO TUTO/I, TECTAIHHINA 1ia0eT, MPeCKIaMIICIF0
Ta MEPTBOHAPO/DKEHHSI B aHAMHE31 a TAKOXK IOPYILICHHS KO-
arymsimii [ 1, 2, 12]. 3a qaHuMu psiay A0 CITiKEHb PEKOMEH-
noBaHi 1o3u OK mns BaritHEX ckiiagarTs 400 MKr/mo0y,
a 3a HasIBHOCTI penpoyKTuBHUX BTpaT — 800 MKr/m00y. [To-
YHHATH IPUAOM CIIiJT 32 3 MiC 10 3aIUIaHOBAHOI BariTHOCTI
it moHaiMeHIe npotsirom I-ro TpuMectpy recramii [12].

T'omonmcTein TicHO 3B’s13aHMi 3 0OMiHOM (onaris [4,
10, 12, 17, 18, 20, 22, 24]. BiH € KIIOY0BHM MTPOMIXKHUM
TIPOTYKTOM y PEAKIIisIX METHITIOBAHHS, TIEPETBOPEHHS B Me-
TIOHIH 200 aMIHOKHMCIIOTY IIUCTETH 3a yJacTio 4 pepMeHTIB
(MeTmnenTeTparizpodonaTpeaykTasa, METIOHIHCHHTAa3a,
LUCTaTIOHCUHTAa3a, MeTHATpaHcdepasa), kohakropamu
SIKMX € (oiTieBa KUCIIOTa, a TAKOXK BiTaMiHu rpynu B. 3a
MOPYIICHHST poOOTH OfHiET 00 MEKUITBKOX (pepMEHTHHIX
cucreM (nedinuty GoieBoi KUCIOTH) HA/UIUIIOK TOMO-
LUCTEiHY HAKOMMYYETHCS CIIOYATKY B KIIITHHAX, a MOTIM
TIOTPAIUISE 10 TUTa3MH KPOBi, CIPUYUHSIONH PO3BHUTOK Ti-
mepromoructeinemii (ITTL) [12].

diziosoriyHM BMICT TOMOIIUCTETHY B TUIa3Mi CKJIA/1a€
5,0 ta 15,0 mxmoub/n. [TigBUIIEHHS HOTO KOHIICHTpAIIi1
>15 MxMonb/n cBigunTh npo po3sutok ['TLI. diamazon
MTOKa3HUKIB romonucteiny Big 16 1o 30 MKMomb/n Kita-
cuikyernes sk nerkuit crymins [T, 31100 Mxkmois/m—
moMipHH#, >100 MKMOIB/TT — TsoKKUH [ 18].

[NoTpebye mopabIIoro K0CiKEeHHS TpodieMa 00OMiHy
(omnaris, rinepromonucTeiHeMii Ta rineproaryIsiii y pos-
BUTKY YCKJIQ/THEHb ITPH OCTKOBITHOMY CHHJIPOMI y BariTHHX.

MeTa pocnifaXeHHA — BUBYNTH MOKa3HUKH JI-71imMepy,
¢omieBoi kucnoru (Bitamin B9) ta romonucreiny y Ba-
TITHUX 3 TIOCTKOBIJTHUM CHHIPOMOM, a TaKOXK JAOCIHIIUTH
B33a€MO3B’SI3KM MIXK HIMH Ta OCHOBHHMH YCKJIaJHEHHSIMHU
BariTHOCTI B TPETHOMY TPUMECTDI.

Matepian Ta meToau AOCHIMKEHHA. Y 10CITIiHKCH-
HI B3sUTH y4acTh 60 BariTHUX KiHOK (OCHOBHA IpyTIa) i3 Te-
penecennM SARS-CoV-2, minrBepmxenum metogom [1JIP
NPOTATOM BariTHOCTI, 110 MepeOyBask HA CTAIlIOHAPHOMY
nikyBanHi y KHIT «TepHomninbchka Michbka KOMyHaJIbHA
nikaphst Ne 2y 3 nuctonaaa 2020 o cidens 2022 poky Ta
kade/pi akyiepcTBa Ta riHeKonorii (haKyabTeTy Micisan-
IJIOMHOT OCBITH TEePHOIIILCHKOTO HAI[IOHAIBHOTO MEINY-
Horo yHiBepcutety imMeHi 1. 5. [opbGaueBchKoro (3arBeppKe-
HO ETnuHOM0 KOMici€ro TepHOIMIIbCHKOIO HAIIOHAIEHOTO
Mean4yHOro yHiBepcutety imeHi 1. 5. TopbadeBchkoro —
nporokon Ne 61 By 13 nucronana 2020 p.). Kourponbay
IpyIy CKJIao 25 )iHOK 3 (i310JI0TYHOI0 BaTiTHICTIO.

[Tpu BHKOHAHHI POOOTH OyJIM AOTPHUMaHiI OCHOBHI MO~
JIOKSHHS] MDKHAPOJIHUX CTaH/IaPTIB €THYHUX HOPM, SIKOCTI
HAyKOBHX JIOCII/DKEHb Ta HAJIEKHOT KITIHIYHOT MPAKTUKU
GCP (1996 p.), Declaration of Helsinki «World Medical
Association Declaration of Helsinki Ethical Principles for
Medical Research Involving Human Subjects» (2001 p.),
Kousenuii Pagu €Bponu npo npasa sntopuHu i 6iomenn-
uuHy (2007). Bei yyacuuku Oynu noiHpopMoBaHi po
IiJTi, OpraHi3aiiro, METOIH AOCIIIKCHH Ta IMiIMHCaTH
iH(pOpPMOBaHY 3rojly Ha Y4acTh Y HbOMY, & TAKOXK BKHTO
BCIX 3aX0/iB I 3a0€3[1eUYeHHs aHOHIMHOCTI Nalli€HTIB.

Kpurepii BKIIOUSHHS! B OCHOBHY T'PYILy: IEPEHECEHUM
SARS-CoV-2, niareeppxenum metogoM [TJIP mpoTsirom

BariTHOCTI, mo3utuBHU# Ig A, M un G o SARS-CoV-2.
KpuTepii BKI1I0OYEHHS B KOHTPOJIBHY IpYILy: (i310JI0T4HUI
mepebir BariTHOCTI, BiacyTHicTh Ig A, M, G 1o SARS-
CoV-2. Kpurepii BukimodenHst juist 00ox rpy: 1. Binvosa
mianucaTy iHpopMoBaHy 3roy Ha y9acTh Y TOCIiKSHHI.
2. [Ipuiimanns npenapatiB GoI1ieBOi KUCIOTH BIPOJOBXK
OCTaHHBOTO POKY , Oy/b-sIKi 1HIIII rocTpi a00 XpOHIYHI
3aXBOPIOBAHHSA, apTepiabHY TIIEPTEeH31f0, aHEMIIO.

CupoBaTkoBi piBHI (0J1i€BOT KUCIOTH Ta TOMOIIUCTE-
THY BUMIipIOBaJIM METOIOM KiJTbKiCHOTO iMyHO(EepMEHT-
Horo anaiizy (I®A) 3rigHo 3 IHCTPYKIi€0 BUPOOHHKA
Ha 0a3i HaykoBO-KJIiHIYHOI mabopaTopii TepHoMinb-
CHKOTO HAI[IOHAJTHHOTO MEINYHOTO YHIBEPCHUTETY iMEHI
I. 5. TopbaueBchkoro. s BusHaueHHs (osiieBOi KucC-
70T — Tect-cucteMmy Monobind Inc. (CIIA), romonuce-
iHy — Tect-cuctemy Axis-Shield Diagnostics LTD (Benu-
kobOpuTanis). Jocmimkenasa [-auMepy NpoBOAMINCH Ha
anamizaropi Coag Chrom 3003.

Pesynbraru KinbKiCHUX BUMIPIOBaHb JUIsl TAHUX 3 HOP-
MaJIbHIM PO3IIOAITIOM IPECTABIICHI SIK CepeaHe apudme-
tuuHe (M) + cepenHe KBajparuuHe BinxmieHHs (m). Pe-
3yIBTaTH SAKICHIX BHMIipIOBaHb OyNiH BimoOpakeHi y BH-
sl uncna (n) a BincoTkis (%). CrarucTuuHmii aHasis pe-
3yJIBTATIB JOCIIHKCHHSI BUKOHYBAJIM 3 BUKOPHCTAHHSIM CTa-
THUCTHUYHOTO NakeTta nporpamu Statistica.10 ms Windows.

Jocaimkenns BukoHano B mexkax HJIP «Bmockona-
JICHHS! TIarHOCTHKH Ta JTIKyBaHHS BariTHUX 3 OOTSDKCHUM
COMaTHYHMM aHaMHe30M» Kae/pH aKyliepcTBa Ta TriHe-
KoJIOTi1 (haKyIBTETy MiCIIIUILIOMHOL OCBiTH TepHOMiNb-
CHKOTO HAI[IOHAJHHOTO MEINYHOTO YHIBEPCUTETY iIMEHI
L. 51. TopbadeBchKoTO (JIepKaBHUIA peecTpaniiHuii HoMep
N 01210100153, Tepmin Buxonanns 2021-2023 pp.)

PesynbTaTtu gocnigkeHHsA Ta iXx 06roBopeHHs

3a JaHMMH HAIIKX TOCIIKCHB MAI[IEHTH 000X IPYII 38
KPUTEPisIMHU BiKy, MOKa3HHKIB iHAeKCY MacH Tima (IMT),
EPUTPOLHTIB Ta TEMOITIO0IHY KpOBi MiX co0010 HE Bif-
pizusuucs (p>0,05).

Cepen BariTHUX OCHOBHOI IPYyITH KOPOHABipycHa XBO-
poba miarHocToBana y 25 BaritHux (41,7%) y nerkiit
tdopmi (HQM — Home Quarantined with Mild simptoma
(XBOPI 3 JIETKUM TIepedirom, 1o JIKYBaJIUCh I0Ma), i3 HUX
10 BariTHUX XBOpLIM B Niepiox 1 TpuMecTpy BariTHOCTI,
10 BariTHUX XBOPUIH B IPYroMy TPUMECTpPi BariTHOCTI,
a 5 BariTHUX — XBOPLIK B 3 TpuMecTpi BariTHocTi. BariThi
(14 (23,3%)), siKi Many THEBMOHIIO Ta OYJIM TOCITITaTi30-
Bani (HMO — Hospitalized with Medirate course (rocmira-
J130BaHi MAIIEHTH 3 CAMIITOMAMHU CEPEIHBOI TSHKKOCTI))
PO3IOAIMINCH HACTYITHUM YMHOM: § BariTHUX y IpyTOMy
TpUMecTpi Ta 6 BariTHUX —y TPEThOMY TpUMecTpi. BaritHi
(21 (35,0%)), siKi MasT| ITHEBMOHIIO Ta MOTPeOyBaIH KHC-
Heol miarpumku (HVS — Hospitalized oxygen-dependent
patients with Severe symptoms (rocmiTasizoBaHi KHCHEBO-
3aJIC)KHI MAIIEHTH 3 TSHKKIMH CUMIITOMaMHU )) TIEPEHECIN
SARS-Cov-2 y npyromy TpumecTpi— 7 XBOpHX i 14 Barit-
HUX y TPETbOMY TPUMECTPI.

OCHOBHHMMH CKapramu HalieHTOK OyJu rapsuika
y 68,3% (41 BaritHa), kamexs —y 70,0% (42 BariTHi),
Mianris—y 58,3% (35 BariTHuX), rosnoBHU#H 011k — 71,7%
(43 BaritHi), 6116 y Topi. —y 40,0% (24 BariTHi), 3aranbpHa
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ciabkictb y 61,7% (37 BaritHux). ¥ 6 BaritHux (10,0%)
00CTEKEHNX 3aXBOPIOBAHHS MAJIO JIETKUH OE3CHMIITOM-
HUH niepeoir.

AHaJTi3 IOKa3HUKIB KPOBi JaB 3MOT'Y BUSBUTH JOCTO-
BIPHO BHCOKI piBHI [I-TrMepy Ta rOMOIIUTEIHY B OCHOBHIH

TpyI y TIOPiBHSHHI 31 3/10pOBUMH BariTHUMU. [1pu ibomMy
TIPY BUBYCHI CTATyCy (OIIi€BOi KNCIIOTH BU3HAYEHO CTaTHC-
THYHO 3HAUYMME TIepeBaykKaHHsI 1ePiuTy (oTieBOT KUCIOTH
y HaIli€HTiB OCHOBHOI IPYTIN 3 TIOCTKOBITHUM CHHPOMOM
y MOPIBHSAHHI 3 TPYIOI0 KOHTPOJIIO (Tadm. 1).

Tabnuusa 1

Moka3Hukn [-aumepy, honieBoi KNCNOTM Ta roMoLMCTEeiHY Y nepudepiiHii KpoBi BariTHUX KOHTPOMNLHOI FPynu

Ta y BariTHMx 3 no3autuBHuMm SARS-CoV-2 B nepliomy, opyroMy Ta TpeTbOMy TpUMecTpi BariTHocTi (M+m)

300poBi BariTHi BariTHi 3 nosantnsHum SARS-CoV-2
[MokasHukK 3 TpumecTp 3 TpumecTp
n=25 n=60
16,48+4,25
O-ovmep, mkr®EO/Mn 0,56+0,16 p<0,001
2,56+0,09
donaTu, MKr/n 5,88+0,08 0<0,05
N 47,8+4,36
[omMouuncTEeTH, MKMOIb/N 7,8+2,28 p<0,05
p |,qocmBipHiCTb MiX NOKa3HUKaMK y BariTHux isionoriyHmM nepebirom ta navieHtamm 3 SARS-CoV-2

Haii0inbin 3HauyI|M BiIXUJICHHSM Bill HOPMH 3a pe-
3yapTaTaMu Ja00paTOPHUX JOCIIHKEHb reMocTasy y 46%
narfieaTok i3 COVID-19 Gymno miBUIIEHHS KOHIIEHTpAIIil
D-muvepy B 10 i Oinbime pasiB y MOpiBHSIHHI 3 TOKa3HH-
KaM¥ 3710poBHX BariTHUX. CepenHe 3HaueHHs [l-numMepy
y 310poBuX BariTHUX Oys0 0,56+0,16 MkrdEO/mi, Toxi sik
B OCHOBHIH IpyTi 1€ MoKa3HUK cTaHOBUB 16,48+4,25 MKr-
DEO/mi, (p<0,001). Otxe, Bipyc SARS-CoV-2 po3bdasan-
COBY€ KOAryJsIHTHY CUCTEMY FOME0CTa3y BariTHUX JKiHOK.

[cHYFOTH nHIITe TOOJUHOKI HAYKOBI ITOBIOMICHHS
10710 BIJIUBY Je(dinuTy (oiariB Ha PO3BUTOK yCKIIA-
HeHb nepe0biry BaritHocreit [20, 21]. Ilpu npomy Mu He
3yCTPLIU B JIITEpaTypi JOCIIHKEHD 3 BHBYCHHS MOXKITUBHX
B32€MO3B’SI3KiB MK YCKJIQAHEHHSIMH BariTHOCTI Ta mepe-
0iroM IMOCTKOBITHOTO CHHIPOMY y BariTHHX. Y HAIIOMY
JOCTIKSHHI B TPYIIi KOHTPOJIO piBeHB (OJATIB CKIIaIaB
5,88+0,08 MK/, TOMI SK B OCHOBHIN TpyIli IeH MOKa3-
HUK JIOCTOBIPHO 3HIDKABCS 1 cTaHOBHB 2,56+0,09 MKr/n
(p<0,05), y mopiBHsIHHI 3 TOKa3HUKaMH Yy JKIHOK 3 (hizioso-
TiYHAM 1epediroM BariTHOCTI), IO MOYKHA BBaXkaTtH (ax-
TOPOM PHU3HKY PO3BHUTKY YCKJIaTHEHb ITepediry BariTHOCTI
Ha ()OHI TOCTKOBITHOTO CHHAPOMY. A BariTHUM, [0 MalOTh
B aHaMHe31 KOpPOHaBipyCHY XBOpOOy IIiJI 4ac BariTHOCTI,
CJIiJI BU3HAYATH PiBeHb (DOJIATIB 1 IPOBOJUTH KOPEKIIIIO
HOTro piBHS MPOIOBXK yChOTO TEPMIHY BariTHOCTI.

Mu BBaXkaiu 3a JOIiJIbHE JOCTIIUTH PiBEHb TOMO-
OHUCTEIHY NMPH MOCTKOBITHOMY CHHAPOMI y BariTHUX,
BpaXOBYIOUH, 1[0 OOMiH TOMOIIMCTEIHY TiCHO 3B’ sI3aHUMN
3 (homatHUM OOMiHOM. Y HaImIOMy JOCIIIKEHHI Cepell-
Hilf piBEHb TOMOLUCTEIHY B I'PyIi KOHTPOJIO CKJIa/IaB
7,8+2,28 mxmoiw/a1. Bipyc SARS-CoV-2 maB HeraTus-
HUH BIVIMB HA OOMIiH FOMOLMCTEIHY Ta BUKJIHKAB Yy Ba-
TITHUX B 3 TPUMECTpPi MOMIpHY TiIEpTrOMOIICTETHEMIIO
(47,8+4,36) mxmons/i1, p<0,05).

Jesiki 1oaaTkoBi MipKyBaHHS MOXKHA 3pOOUTH, KpH-
THUYHO [TPOAHaIIi3yBaBIIN PE3YJIBTATH IIUX OMYyOITiKOBaHHX
JOCITKeHb. Y TOCHipKeHH], npoBeaeHomy [1onTi Ta ioro
KOJIETH BHMSIBWIIM, IO MiJBUIIECHHS PIBHSA FOMOLHUCTEIHY
OyJ10 TIOB’sI3aHE 3 JIIKAPHIHUM PH3UKOM CMEPTHOCTI, ajie
CTIiBBiTHOIIICHHS IIIAHCIB TAKOX OYIIO BITHOCHO CKPOMHUM
(To6T0 1,06), 3 KOHIIEHTpALIEIO TOMOLMCTETHY, SIKa BiApi3-
HsuIacst uiie Ha 2,6 MKMOJIb y THX, XTO HE BUJKHUB, 1 THX,
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xT0 BIXKHB [23]. OcoOnMMBO BaXKIIMBO BiJ3HAYUTH, 10 XO09a
OUIBII BUCOKI PiBHI TOMOIIMCTEIHY OB’ sI3aHi 3 CEPIICBO-
CYOAMHHUMU TIOZiIMH a00 BEHO3HOI0 TpoMOoeMOoiero
[22, 23], panmoMi3oBaHi JOCIIHKSHHS IOKA3aJIH, 1[0 BTPY-
YaHHSI, [0 3HUXKYIOTh TOMOIMCTEIH, HE € e(DEeKTUBHUMU
JUTSl 3HAYHOTO 3HW)KEHHSI YaCTOTU CEPIEBO-CYTUHHUX 3a-
XBOpIOBaHb [26]. 3araiom, pi3HHUIS MIXK CepeHIMH 3Ha-
YEHHSIMH TAII€HTIB i3 HETSHKKUM Ta BaKKUM TIepedirom
COVID-19, mpo siki noBigoMJIsuIOCS B TPhOX CTATTSX,
3aBkan Oyina MO3UTUBHOIO, cTaHoBI M 15,1% [23].

Ha 3aBepiieHHs, He3BaXKar0un Ha OOMEKEHI JJOKa3H,
sIK1 Oynn 310paHi Ha JaHWA MOMEHT, iBUIICHHS PiBHS
roMouucTeiny Ta QoHi nedinuTy (onaTiB € MOTEHIITHO
KOPHUCHUM MapKEpOM JUIsl IPOTHO3YBAHHS PU3UKY HECIIPU-
ATIMBOTO TIporpecyBaHHs y namieHTiB 3 COVID-19.

BucHoBku. Orxe, Bipyc SARS-CoV-2 min vac Ba-
TITHOCTI Ma€ HETaTHBHHI BIUIMB Ha Mepedir BariTHOCTI
Ta po30aJaHCOBYE KOATyJISIHTHY CHCTEMY IOMEOCTa3y.
INinepromonucTeMito Ta 3HIKEHHS PiBHS (OJIaTiB MOXKHA
BBa)KaTH NEPCIIEKTUBHUM MapKepOM OLIIHKH PHU3HKY PO3-
BUTKY YCKJIaJIHEHb Iepediry BariTHocTi Ha (OHI MOCTKO-
BiJTHOTO CHHIPOMY.

MNepcnekTueu noganbsWnX AOCHiAXEHb

AnTudocdoniniiHui cHHAPOM, Pi3HI BUIU TPOMOO-
¢iniii Ta rineproMonucTeiHEMis Y BariTHUX B PyTHHHOMY
00CTeXeHi He TIPOBOIUTHCS, aJie caMe I1i TaIli€HTH TOTpa-
IUISIIOTH B IPYIy PU3HMKY TPOMOOTHYHHX YCKJIQJHEHb Ta
po3naiB TOMEOCTa3y, a TAKOXK TaKUX YCKJIaJHEHb BariT-
HOCTI, SIK T€CTO3H, (PeTOIUIalleHTapHi MOPYIIEHHS, TUCTPEC
Ta CHHIPOM 3aTPUMKH PO3BHUTKY I1oxa. Tomy, HaHaIry
JYMKY, B IOJAIbIIHUX JOCIIPKCHb € BaKJIMBUM BHBUCHHS
X KOMOPOIJIHUX CTaHIB y BariTHUX, OCOOJIMBO Yy KaTeropii
TMAIIEATIB 3 TOCTKOBITHIM CHHIPOMOM.

KoHdnikT iHTepeciB: aBTopu He MarOTh KOHPITIKTY
IHTEepECIB, PO SKUH CIIi/T TOBITOMIISTH.

®PiHaHCYBaHHA: aBTOPH 3asIBUJIH, 11O L€ JTOCIIIKCHHS
HE oTpuMaIo (piHAHCOBOT MiATPUMKH.
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Summary

Introduction. The problem of decreasing birth rate is becoming the main medical and social problem of modern Ukraine. Therefore,
the preservation of each pregnancy is the main task of obstetrics. The outbreak of a global pandemic caused by the SARS-CoV-2 virus,
war, population migration abroad and within the country have created unprecedented medical and economic problems.

The aim of the study was to investigate the relationship between D-dimer, folic acid (vitamin B9) and homocysteine levels and
major pregnancy complications in the third trimester in pregnant women with post-COVID syndrome.

Material and methods. 60 pregnant women (the main group) with SARS-CoV-2, positive Ig A, M or G to SARS-CoV-2 participated
in the study. The control group consisted of 25 women with normal pregnancies. The test system used for the determination of folic acid
was from Monobind Inc. (USA) and Axis-Shield Diagnostics LTD (UK) for homocysteine. D-dimer studies were performed on a Coag
Chrom 3003 analyzer. Statistical analysis of the study results was performed using the Statistica.10 program package for Windows.

The study was approved by the Ethics Committee of the Ternopil National Medical University named after 1. Ya. Gorbachevskii
(protocol No. 61 dated November 13, 2020).

Quantitative results for normally distributed data are presented as arithmetic mean (M) + root mean square deviation (m). Results of
qualitative measurements were presented as number (n) and percentage (%). Statistical analysis of the research results was performed
using the Statistica.10 statistical package for Windows.

The study was conducted within the framework of the National Development Program “Improvement of Diagnosis and Treatment of
Pregnant Women with Burdened Somatic History” of the Department of Obstetrics and Gynecology, Faculty of Postgraduate Education,
Ternopil State Medical University named after I. Ya. Gorbachevsky (state registration number N 0121U100153, performance period
2021-2023).

Results. According to our research, patients of both groups did not differ from each other in terms of age, body mass index (BMI),
erythrocyte and hemoglobin levels (p>0.05). Among the pregnant women in the main group, 25 pregnant women (41.7%) had a mild
form of coronavirus disease, 14 (23.3%) pregnant women had pneumonia and were hospitalized, and 21 (35.0%) pregnant women
had pneumonia and required oxygen support. The SARS-CoV-2 virus upsets the coagulation homeostasis system of pregnant women.
The average value of D-dimer in healthy pregnant women was 0.56+0.16 ugFEO/ml, while in the main group this indicator was
16.48+4.25 ugFEO/ml (p<0.001). In our study, the folate level in the control group was 5.88+0.08 pg/L, while in the main group this
indicator significantly decreased and was 2.56+0.09 pg/1 (p<0.05), compared with indicators in women with a physiological pregnancy,
which can be considered a risk factor for the development of complications during pregnancy against the background of post-COVID
syndrome. The average level of homocysteine in the control group was 7.8+2.28 pmol/l. The SARS-CoV-2 virus had a negative effect on
homocysteine metabolism and caused moderate hyperhomocysteinemia (47.84+4.36 umol/l, p<0.05) in pregnant women in the 3 trimester.

Conclusions. Therefore, SARS-CoV-2 virus during pregnancy has a negative effect on the course of pregnancy and upsets the
coagulation system of homeostasis. Hyperhomocysteinemia and a decrease in folate levels can be considered a promising marker for
assessing the risk of complications during pregnancy against the background of post-COVID syndrome.

Key words: Pregnancy; SARS-CoV-2; Homocysteine; Folic Acid; D-dimer.

KoHTakTHa iHcbopmauin:

Axumuyk KOnis BorpaHiBHa — fokTOp dhinocodii, acucTeHT kadenpu
Tepanii Ta CiMEeNHOT MeanLIMHM dhakynbTeTy NICNSAUNIIOMHOI OCBITU
TepHOMIinNbCbKOro HaLioHaNbHOr0 MeAWYHOrO YHIBEPCUTETY iMEHi
|.A. TopbayeBcbkoro (M. TepHoninb, YkpaiHa).

e-mail: yakymchuk@tdmu.edu.ua

ORCID ID: http://orcid.org/0000-0002-3905-1310

Bonuyk Anna BonogmMmupiBHa — JOKTOp MEAVYHMX HayK, npodhecop,
3aBigyBay Kadhegpu akywepcTBa Ta riHeKonorii dakynsrety
nicnsAnNIIOMHOI OCBITV TepHOMINBCLKOrO HaLiOHANbHOMO MEeAUYHOMO
yHiBepcutety imeHi |. A. FTopbayescbkoro (M. TepHoninb, YkpaiHa).
e-mail: boychuk_alla@tdmu.edu.ua

ORCID ID: http://orcid.org/0000-0002-2191-0383

Researcher ID: http://www.researcherid.com/rid/W-1870-2017
Scopus Author ID: https://www.scopus.com/authid/detail.
uri?authorld=6603457364

Axmmuyk Onekcanap MukonanoBuy — JOKTOP Ginocodii, aCUCTEHT
kadbeapn aHecTesionorii Ta iHTeHCMBHOI Tepanii TepHoNiNbCbKOro
HaLioHanbHOro Megu4Horo yHisepcuTeTy iMeHi |. A. FopbayeBcbkoro
(M. TepHoninb, YkpaiHa).

e-mail: yakymchuk_om@tdmu.edu.ua

ORCID ID: http://orcid.org/0000-0002-6369-042X

Contact Information:

Yulia Yakymchuk — PhD, Assistant Professor of the Department
of Therapy and Family Medicine, Faculty of Postgraduate
Education, Ternopil National Medical University named after
I. Ya. Gorbachevsky (Ternopil, Ukraine).

e-mail: yakymchuk@tdmu.edu.ua

ORCID ID: http://orcid.org/0000-0002-3905-1310

Alla Boychuk — Doctor of Medical Sciences, professor, Head of the
Department of Obstetrics and Gynecology, Faculty of Postgraduate
Education, Ternopil National Medical University named after
|. Ya. Gorbachevsky (Ternopil, Ukraine).

ORCID ID: http://orcid.org/0000-0002-2191-0383

Researcher ID: http://www.researcherid.com/rid/W-1870-2017
Scopus Author ID: https://www.scopus.com/authid/detail.
uri?authorld=6603457364

Oleksandr Yakymchuk — PhD, Assistant Professor of the
Department of Anesthesiology and Intensive Care of Ternopil
National Medical University named after |. Ya. Gorbachevsky
(Ternopil, Ukraine).

e-mail: yakymchuk_om@tdmu.edu.ua

ORCID ID: http://orcid.org/0000-0002-6369-042X

Hapinwno go pegakuii 13.05.2023 p.
MNianncaHo ao apyky 16.08.2023 p.

82



PE3YNbTATU AUCEPTALINHUX TA HAYKOBO-OOCIIAHUX POBIT

YAK: 618.175-055.25-056.257
DOI: 10.24061/2413-4260.X111.3.49.2023.12

JIKYBAHHS TIBUAT-IIIJIJIITKIB
3 [IOPYIIEHHAIM MEHCTPYAJIBHOI ®YHKIIII

HA ®OHI O)KUPIHHA
O. I. boonapiok’, 0. A. Anopieus’,

A. B. Cemenax’, A. A. bBopuynak?,
A. B. Auopicunp”’

BykoBUHCBHKHH JIep)KaBHUI MEUIHUN yHIBepcUTET'
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Kam’ stHe1b-1o1iIbChbKUi MEAMYHUN (PaxOBHUN KOJISIK>
(m. Kam’sirenp-Tlominbcpkuii, Ykpaina)

Pe3rome

Hopmanizayis mencmpyanvroi ghyukyii' y oieuam-nionimkie € npo@irakmukoio nopyutenb penpooyKmueHo2o 300pos s
6 Matlbymubomy, wo 00YyMOBIIE HEOOXIOHICMb Y HOBUX MEMOOax mepanii.

Mema docniorcenna. Hopmanizysamu MeHcmpyaibHutl YUK ma 3MeHWumu Macy miia y 0ieuam-nionimkis i3 nopyuleHHsIM
MEHCMPYAILHOT (DYHKYIT MA OXHCUPIHHAM PIZHOSO CHIYNEHIO ULISIXOM PO3POOIEHHSL e(hEeKMUBHO20 YOOCKOHANICHO20 KOMNJLEKCY JIKYBAHHSL.

Mamepian ma memoou docnioxcenns. Chopmosano 06i epynu: KoHmpoawvry — 31 300posa dieuuna-niorimox ma
OCHOBHY — 79 0i8uam-nionimKis i3 NOPYULeHHAM MEHCMPYAIbHOL QYHKYIT ma OMCUPIHHAM, SAKUX PO3NOOLIEHO HA 081 NiOZpynu:
1 —44 ompumyesanu pospobrene namu nikyeanus, 11— 35 ompumysanu mpaouyiiny 3a2a16HORPUUHAIY MePanio.

Memoou oocnioycennn: sazanvroxainiune, einekonoziune, ¥Y3/[. Cmamucmuunuii ananiz 3a 3a2aibHONPUUHAMUMU
Memooamu 8apiayitiHoi cmamucmuxu.

Cxsanenusi Haykogoi pobomu ompumano 6i0 Bioemuunoi komicii ByKOBUHCHK020 0epicasH020 MeOUYHO020 YHigepcumemy
(Vrpaina).

Poboma e ppaemenmom nayxoso-docnionoi pobomu «Illpoghinakmuxa, diacHocmuxa ma i1iKy8anHs po3iadie NepuHAmaIbHOZO
nepiody ma penpooyKmueHoi cucmemu Hcinox i oieuam-nionimkiey (No 201110H, nomep deporcasroi peecmpayii 0111U006499).

Pesynomamu 0ocnioxncenusn. 3anpononogamne Aiky8anHs npuzeooums 00 00CMOBIPHO20 3HUNCEHHSA THOeKCy Macu mina
He 3aeHCHO 810 CIYNEHIO OXHCUPIHHSL, 2TI0KO3U npu Opyeomy cmynenio 3 4,86 + 0,43 mmonwv/n 00 4,65 + 1,1 mmonw/n (p < 0.05) i npu
mpemvomy 3 5,81 + 0,12 mmonv/n 00 4,93 + 0,7 mmonw/n. (p < 0.05), scmanosnennio pecynapnozo mencmpyansrozo yuxayy 90,3%
npu onicomeHopei meHute 060x pokie i 79,3%, akwo binvuue 060X pokis, npu mpaouyitiniv mepanii—78,0%, 58,9% (p < 0,05).

Bucnoesku. Yoockonanenuii Komniexc 1iky8anHs HanpagieHutl na Hopmanizayiio mencmpyanvhozo yuray y 90,3%, smenuienns

Macu mina ma nonepeoHCeH s CUHOPOMY NONIKICIMOZHUX ACYHUKIE.
Knrouoei cnosa: rixysanna oieuam-nionimxie; nopyuenns Mmencmpyanohoi Qynkyii; ojcupinms.

Beryn.

[Mopymenns Merctpyanbaoi Gynkuii ([IM®d) y aiuar-
HIUTITKIB IPU3BOJAMTE 10 PO3JiaiB GYHKIIOHYBaHHS pe-
NPOAYKTHBHOI CHCTEMH Y (PepPTUIILHOMY Billi, 1110 POOUTH
npo0IeMy aKTyalbHOO JJIsl BUBYCHHSI.

[TyGepraTHuii nepioa XxapakTepu3y€eThCsi aKTHBHUM
NPUCTOCYBAHHS BCIX JIAHOK PENPOAYKTUBHOI CHCTEMH JI0
UKJIIYHOTO (DYHKIIIOHYBaHHSI Ta BCTAHOBJICHHS TICHOTO
B32€EMO3B’ 3Ky MK IIapaMeTpamMH OBapiajbHOTO PE3epBY
i ropMoHaNIbHOTO (oHY. Ji€eBUM 3aX010M MTPOQIIAKTHKH
HOPYILIEHb PEMPOAYKTHBHOIO 3/10POB’Sl B Maii0y THHOMY, 1110
00yMOBJTFO€ HEOOXIHICTB /IO HOBUX ITIIXO/IB Came Herop-
MOHaJILHOT Teparii i CBoeuacHoro ii MpU3HAYeHHS € BCTa-
HOBJICHHSI HOPMaJIbHOT MEHCTpyaibHOI (QYHKIIT y JiBYaT-
niuniTKiB. B cydacHux ymoBax giBuaTtaM-mifuliTKaMm i3
[IM® npu3HauaroThCs 3arajlbHO3MIIHIOOYA Tepartisi, ro-
MeomnaThyHi 3acobu (0a3ucHa Teparisi), i JUIIE TPU Hee-
(eKTUBHOCTI JIIKyBaHHs — rOpMOHaIbHa Teparnis [1-3].

BcraHnoBieHo, 110 MOpYIIEHHsI TOPMOHATLHO-METa00-
JIYHOTO CTAaTyCy Yy HiJUTITKOBOMY Billi, PO3BUTOK KIIHIKO-
TOPMOHAJIBHUX 03HaK, XapakTepHux ams CITKS, 3anexars
BiJI TPMBAJIOCTI NOPYILIEHHSI MEHCTPYyanbHOI (QYHKIIT, 0co-
OJIMBO y BUITa/IKax BiJICYTHOCTI JTIKyBaJIbHUX 3aXomiB [4, 5].

[Tpu3HaveHe JIiKyBaHHS TOBUHHO OyTH CyTO 1HHMBI Y-
QIBHKUM 13 ypaxyBaHHSIM MaTOTCHETUYHUX OCOOIMBOCTEH
PO3BHTKY 1 nepediry nopyueHHs MeHCTpyalbHOI (QyHK-
il y KOOKHOMY OKpEMOMY BHIaJKy. B 0OCHOBI pO3BUTKY

oBapiajJbHOI rinepangporeHii Ta XpoHIYHOI aHOBYIIALIT
IpU CHHAPOMI TouiKicTo3HuX sieunukis (CITKS) nos-
rae HeaJIeKBaTHa CEKpellisl TOHal0TPOIiHIB, OKHUPIHHS,
rilepiHCyiHI3M Ta IHCYJIIHOPE3UCTEHTHICTb, 10 TAKOX
Mae 3Ha4YCHHs npH JikyBaHHs [IM® [6-10]. 3rigHo nanux
JiTepaTypH MiIX0H 10 JIKYBaHHS € PI3HUMU, O/IHAK 3a
nmannmu Sanchez-Garrido M. A. ta Tena-Sempere M. me-
tabomniuHa nucdyHkuis, sika € B ocHoBi CIIKSI, moBunHa
KoperyBaTucs B nepiy uepry [11].

BaxnusicTs MiOIHO3UTONA Ta HOrO HMOXIAHUX JUIS ITiJI-
TpUMKH (iziosnorigHoro nepediry dararbox IporeciB B Op-
raHi3Mi JIFOIMHY BCTAHOBJICHA B PE3YJIBTATi CHCTEMATHIHOTO
aHaTi3y myOiKamii mpo MioiHo3uToN. OCHOBHA (DYHKIIIS Mi-
OIHO3UTOITY Ta HOTO ITOX1THUX IOJIsSIrac y 3a0e3rneyeHHi (QyHK-
LIOHYBaHHsI TAKUX HAWBXKJIMBILIMX PELIETITOPIB, K peLell-
TOPH 1HCYIIIHY, PEIIPOIyKTHBHIX TOPMOHIB, (haKTOPIiB pOCTY,
KaTeXoJIaMiHiB Ta y4acTb y BHYTPILIHBOKIIITHHHIN Nepeaadi
curHaiy. binble oJoBrHM 1HO3ITOI3aIEKHNX OUIKIB HE0O-
XiJHI U1 TITPUMKH (DYHKIIOHYBaHHSI CEpIIEBO-CYJMHHOT
CHCTEMH, IMYHITETY Ta LIEHTPAJIILHOI HEPBOBOi CUCTEMH.
OnHak 3HauHA KUTBKICTh ITOX1JHAX MiOIHO3UTOJTY B3aEMOIi-
10Th 31 crienudivHME OlTKaMH, sIKi OepyTb ydacTb y (QyHK-
LIOHYBaHHI PENPOIYKTUBHOI CUCTEMH 1 PO3BUTKY eMOpioHa.
MiOiHO3HUTOI € BaXJIMBUM CHHEPrHCTOM (DOJIaTiB 1 IHIIMX
BiTamiHiB (Bs, PP) i minepanis (xanbuiii, Maruiit). Bei mi
e(eKTH BKa3yIOTh Ha CYTTEBI IEPCIIEKTHBYU HOTO 3aCTOCY-
BaHHS B aKyIlIepPChKO-T1HEKONOr YHiH npakTui [12, 13].
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Jist MiO-i1HO3HTOIIB CIIPSIMOBaHA Ha BiTHOBJICHHS 1 TTi]I-
TPUMaHHS BiTaMiHHO-MiHEPaJIBHOTO OajaHCy, HOpMaTiza-
L0 CHIBBIJHOILIEHHS BITaMiHIB, MIKPOEJIEMEHTIB; pery-
TS0 METa0ONIYHIX TPOTIeCiB (JTiMiTHUN, BYyTJICBOTHAN
0OMiH); MOJIETIIYIOTh PO3ILIEIUICHHS 1 BUBEICHHS JKUPIB
3 Oprasi3my; OINTHUMI3yIOTh PENPOJYKTHBHY 3/1aTHICTb.
Bkazani epexTr B pe3ysIbTaTi peryioTh MEHCTPYaIbHAN
LUKJI T2 3MEHIIYIOTh Macy Tija.

Bimomo, mo Temmu Ta CTPOKHU CTaTeBOTO J03PiBaHHS,
CTaH MEHCTpyaJIbHOT (YHKLIT y JiBUaT TICHO MOB’s3aHi
3 HasBHICTIO Pi3HOTO CTYIICHIO OXKUPIHHS, III0 Ma€ Headu-
SIKUH BIUIMB Ha Tpoliec crepoinorenesy [14-16].

Po3BHTOK MOpyIIEHH MEHCTPYAIBHOT (QYHKIIT y AiBUaT
13 OKUPIHHAM Ma€ CTaIiiHICTh, e MAIOTh MicCIIe TileproHa-
JIOTPOITiHEMIs B epIuiil a3l MEHCTPYaIbHOTO LHUKITY, sIKa
JT0 JTFOTETHOBOT (pasH IUKITY HOPMAJTI3YETHCA 1 CYTIPOBOIIKY-
€THCSI TiIIePaH/IPOreHI€l0, TIIIePKOPTU30IEMICIO, TPU HOP-
MaJTbHHUX 3HAYEHHSX €CTPAIioNy 3 mporecteporoM [ 17-19].

Jlesiki aBTOpH CTBEP/IKYIOTH, 10 OCHOBHUM HEHporop-
MOHAJIBHBIM BIJIXWJICHHSIM € 3HA4YHI MOPYLICHHS B PUTMI
CeKpelii TOHAIOTPOIIIHIB, IX MPOrPecyiode 3HIKEHHS 110
Mipi TOTO, SIK BiZIOyBa€ThCS 301TbIIICHHS IHIEKCY MacH Tija,
10 00YMOBIICHO TiMEPIIPOIAKTUHEMIEIO 1, MOYKITBO, 3HH-
JKCHHSIM CEKpellii TOHaI0IMOCPHHIB rinotajiamyca. Bonu
BBaXXAIOTh, 110 1HCYJIIHOPE3UCTEHTHICTh Ta TiNepiHCYITi-
HeMis migBUNIyIOTh cuHTe3 JI['-3ame)HUX aHIPOTCHIB
B SIEYHUKAX, 1[0 MAIOTh BIUIMB Ha IHCYJIHOMOIIOHUH (hak-
TOp POCTY-1 TeKa-KITITHH SIEYHAKIB 1 CTIPHYNHSIOTH 3aITyCK
BCHOT'0 KacKajy TCHETUYHO 3aIpOrpaMOBaHuX i 00yMOBIIC-
HUX 30BHIIIHIMH (paKTOpaMu NOPYIIEHb MEHCTPYAIbHOT
¢yukiii. Ha cboromHiHiii 1eHb, SK BU3HAYATbHI YHHHUKH
B ITOPYIIEHHSIX MEHCTPYyaJbHOI (QYHKIIT MpH OXKUPiHHI,
O3 AAI0OTHCS IIEHTPATbHI MEXaHI3MH PeryJIsiii roHa10-
TpornHoi GyHKIIT rirmodisa, MiclieBi SIE4HUKOBI PaKTOPH Ta
MeTa0oIiHI MopyIeHHs. TakiuM YMHOM, KpiM HApOCTaHHS
CTYTICHSI TSYKKOCTI OXKMPIHHS, 3aXBOPIOBAHHS IIPU3BOAUTD
JI0 BUHUKHEHHS Pi3HUX (DOPM MOPYIIECHb MEHCTPYaIbHOT
¢yHKLii 3 MOMEHTY cTaHOBICHHS MeHapxe [20, 21].

BaxxnuBuM JuIst TIKyBaHHSI OKUPIHHS € MeT(OPMiH,
BIJIOMHH, SIK TATOTEHETUIHUHN 3aci0 A JTIKyBaHHS OXKH-
PiHHSI, 32 paXyHOK BIUIMBY Ha MOKa3HUKH BYIJICBOJHOTO
1 JIiTiTHOTO OOMIHIB, IIIO B CBOO Yepry IMPHU3BOIUTH 10
3MEHIIICHHS MacH Tija 1 anetuTy. MeThopMiH 3MEeHIIye
IHCYJIIHOPE3UCTEHTHICTh, HOPMaJli3y€ PiBEHb TIIIOKO3H
KPOBI, IPUTHIYYE i1 MPOIYKIIi0, TOKPAILY€ Ty TIAUBICTH TIe-
pudepHIHNX TKaHWH JI0 IHCYJIHY, TPUTHIYY€E OKMCHEHHS
KUPHUX KUCIIOT, ITiICHITIOE 1HCYITIHO3AICKHY YTIITI3aIliI0
[JIIOKO3U, Ma€ aHOPEKCUTeHHUI e(heKT, HopMaTi3yrouu
OOMiH PEYOBHH, PETyJIIO€ IHCYIIH TUTa3MH KpoBi [22-25].
3MEHIIIeHHSI MACH TiJia 3PEIITO0 PU3BOIUTE 10 HOPMAaJTi-
3a1ii MEHCTpyaabHOTO HUKIy [26-28].

AHaIi3yI0un JiTepaTypHi JaHi Moo JikyBanHsI [IMO
CJIIJ BIA3HAYMTH, 110 OIBIIICTE JOCIIKEHD BUCBITIIIOIOTE
BUBYCHHSI BIUTHBY JIMIIIE O{HOTO IIPeTapary, sSIKWii Ma€ BIIUB
Ha OJIHY 3 JIAHOK MaTOreHETHYHOTo MexaHi3My. Tomy po3-
poOKa HOBHX Ta YOCKOHAJICHNX KOMIUIEKCIB JIKyBaJIbHUX
3axO0[iB i3 ypaxyBaHHIM HOTO pi3HUX JJAHOK MOYKE 3HAYHO
MOKPAIINTH e(eKTUBHICTB Teparii 3axBoproBanHst [29-31].

JeranpHmii aHATI3 TITEpaTypHUX JaHUX CBITYUTH IIPO
Benukui inTepec 10 [IM® y mybepraTHOMY Iepiofi, 1o
BKa3ye€ Ha aKTyaJIbHICTb IPOOJIEMH Ta BIICYTHICTh €JUHOT

84

JyMKH IIIOAO JTIKYBaHHS AiBYaT-miumiTKiB 3 [IM® Ta oxwu-
pinnsm [32-34].

MeToto gaHOro AOCNiIMKEHHA € HopMali3yBaTu
MEHCTpYyaJIbHUI MK Ta 3MEHIIUTH Macy Tijia y JiB4ar-
migniTkiB i3 [IM® Ta 0XUpiHHAM Pi3HOTO CTYICHIO
HIJISIXOM pO3p0o0JIeHHS! €()EKTHBHOTO YI0CKOHAJICHOTO
KOMIUTEKCY JIIKYBaHHS.

MaTepianu Ta MmeToaun JOCNIAXKEHHA

BiamoBimHO 10 METH MaIi€HTKH PO3IMOMIJICH]I Ha JBi
rpynu: korponbhy (KI') — 31 310poBa piBYMHA-II1TITOK
6e3 [IM® Ta oxwupiHHS Ta OCHOBHY — 79 HiBYAT-TIITITKIB
i3 [IM® Ha (GoHi OXKUPIHHSL, IKUX PO3MNOALIEHO METOIOM
paspomizanii Ha 2 miarpymu [ (I TIIOT) n = 44, martieaTKN
sikoi, KpiM 06a3nCHOI Tepartii, J0JaTKOBO OTPUMYBAJIH PO3-
pOOJICHHUIT HAMU YIOCKOHAJICHHI KOMILICKC JIIKyBaHH,
I —nopiBustaAs (I [IIOT) n = 35, namieHTKH K0T OTPH-
MYBaJI TPAHULIHHY 3arajbHONPUUHSITY TEparlio.

[Ipu mpoBeaeHHI TOCTIAKEHb BUKOPUCTaHI TaKi
METOJIM: 3arajbHOKIIHIYHE oOcTex)eHHs (ckapru, 30ip
aHaMHe3y, 3araJIbHOCOMAaTHYHUH OTJIAT), Ta CHCIiaTbHi
METOJH JIOCIIPKEHHS JIJIs1 BU3HAUYCHHS TOPMOHAJIBLHOTO
¢dony, Y3/I. Ycim maiBuyaTKaM-IiTiTKAM IPOBOIUIIOCS
T1HEKOJIOTIUHE TOCHIIKEHHS.

CrartiucTHYHUN aHaJi3 TPOBOAMBCS 32 3arajbHOINPHI-
HATAMH METOJaMHU BapiamiifHOi cTaTuCTUKH. JJoCTOBip-
HICTB OIliHIOBANH 32 t-KpuTepieM CThrofeHTa. BimMiHHOCTI
BU3HABAJIM ICTOTHUMH IIpH piBHI 3HaunMocTi p<0,05.

CxsasieHHst HaykoBoi pobotu Oyio orpumMano Bij bio-
eTUYHOI KOMICiT ByKOBHHCBHKOTO JIep>KaBHOTO METUYHOTO
yHiBepcutety (Yipaina). OOpoOKy mepcoHaTbHUX TaHUX
3I1MCHIOBAJIM MICJIsl OTPUMaHHs 1H()OPMOBaHOT 3ro/u 1a-
LIEHTKH.

PoGora e ¢pparmentom H/IP kadenpu akymepersa Ta ri-
Hekoorii, YJIK 618.1-053.34 + 618.1-0536 /.8]-07-084-08
«IIpodinakTuka, JiaTHOCTHKA Ta JIKyBaHHS PO3TalIiB
MEePUHATAILHOTO MEPioAy Ta PEeHpPOTyKTHBHOI CUCTEMH
KIHOK 1 miBuar-miamiTkiB» (No 201110H, Homep nep-
xaBHoOi peectpauii 01110006499, tepmin BUKOHAHHS
02.2011-12.2015).

Pe3ynksTaTy gocnigxkeHb Ta ix 06roBopeHHs

B pesymbrari mpoBeAeHOro TOCIiKEHHS BCTAHOBIICHO:
Yyac HaCTaHHsS MEHapXe B KOHTPOJIBbHIH Ipymi y MexKax BiJ
12 1o 14 poxiB, 110 BiAMOBia€ 3BUYAHHUM TepMiHaAM,
Maibke y noioBuHU XBopuX (53,3%) 0cHOBHOI rpynu Ha-
CTaHHS MEepIIol MEHCTpPYallil 3aMmi3HI0BaIoCs, MEHapXe
rmoynHanacs mcist 14 pokis, mo Oymo B 5 pa3iB gacrirmie,
HDK B KOHTPOIIBHIH rpymi (Tabm. 1).

Ckapru y OI Ha 3aTpUMKy MEHCTpYaIlii Bix 42 IHIB 10
6 micsnis (126,7 + 2,5), (p <0,05). TpuBanicts MeHCTpYa-
uiiy OI' 2,1 £ 0,05 aHiB, i Gyina JOCTOBIPHO KOPOTIIE, HIXK
yKI'-4,1 +0,05 muiB (p <0,05) (Tadm. 2). O6csT MeHCTPY-
auii, sikuit BU3HauaeThes 3a MeTooM Yanssen J. R. (2001),
y OI' 10,2 +0,05; 0,4 6amm (B cepenapoMy 1-2 MpoKIaIKku
B JIeHb) 1 OyB JocTOBipHO HIKYe, HiX y KI'—17,3 +0,07;
1,5 6amu (2-3 mpoknaaku B neHb) (p <0,05).

Ha MomeHT 3BepHEHHSI J10 JTiKapst JIiB4aTa i3 0’KUPIHHAM
pi3Horo crymneHro (Tadm. 3)
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Tabnuus 1
Yac HacTaHHA MeHapxe
Bik _ -
MenHapxe OcHoBHa rpyna (n=79) KoHTponbHa pyna (n=31)
10-12 pokiB 9 (11,5%) 2 (6,45%)
12-14 pokiB 59 (74,3%) 11 (35,48%)
14-16 pokiB 8 (10,2%) 17 (54,83%)
nisHiwe 16 pokis 1(1,28%) 1(3,24%)

Tabnuus 2

TpuBanicTb 3aTPMMKM MeHCTpyauii y AiB4aT 3 NOPYLIEeHHAM MeHCTpyanbHOoiI hyHKUii Ha (POHi OXMPIHHA

OsHaka OcHoBHa rpyna (n=79)
1-2 micaui 32 (40,51%)
. 2-3 micaui 24 (30,38%)
;‘;:iigg:i.fam”“"m 3-4 micsiLi 16 (20,25%)
4-5 wmicsauis 5 (6,33%)
5-5,5 micauis 2 (2,53%)
Tabnuus 3
YacToTa Ta CTyniHb OXXUPIHHA Y AiBYaT-NiAniTKIB
XapakTtepucTtuka OcHoBHa rpyna (n = 79) KoHTponbHa rpyna (n=31)
IMT 34,7+4,2 26,3+2,1
oT 102,319,6 cm 76,3+4,6 “cm
Hagnuwkosa maca Tina (n,%) 5(16,1%)*
OxupiHHA | cTyneHs (n,%) 44 (55,6%) 0
OxwupinHs |l ctynens (n,%) 24 (30,3%) 0
OxxupinHHs [l ctynens (n,%) 11 (13,9%) 0

[Ipu nmposenenus Y3]l opraniB mMaioro Tasy BCTa-
HOBIICHO, IIIO CepeAHi 3HAYEHHS PO3MIpiB MATKH y IaIli-
€HTOK 3 [IM® Ha QoHI OKUPIHHS, BUSBHINCST HIKINMH,
HiX y aisgat KI'. Takox y manientox OI' Oyio BiaAMideHO
3MEHIIICHHS BCiX MapaMeTpiB po3Mipy MaTKH y MOPiB-
HaHHI 3 aiBgaramu KI. I'imonnasis MaTku crmoctepira-
Jach Maike y KOKHOI Apyroi xBopoi 3 [IM® Ha ¢oni
oxupinas 36 (45,46%).

Bcranosneno, mo y Ol Mae Mictie CyTTeBe 301TbIIIEHHS
PO3MIpIB SIEYHUKIB y TIOPIBHSAHHI 13 IiBYATaAMH 3 PETyIsp-
HuM ML i BiAMIOBITHUM MEHCTpPYaTbHUM BiKOM.

[Ipu aHamizi CTPYKTypH SIEYHUKIB BCTAHOBJIICHO, IO
y miBgar-migmiTkiB 3 [IM® Ha doni oxupiHHS exorpadidHa
CTPYKTypa SIEYHHKIB XapaKTepu3yBaIacs MyIbTH(POIITIKY-
TApHOIO0 OyTOBOIO — OU(Y3HE pPO3TANTYBaHHS (OTIKYIIB
cepenuporo giamerpa 1,2 = 0,12 cm Ha 11 301IBIICHHS 00-
CATY SIeUHUKIB. BusBieni exorpadidai 3MiHH CTPYKTYPHOT
MophoJIoTii A€UHUKIB € PaHHIMH O3HaKaMH (popMyBaHHS
MOJTIKICTO3HUX SIEYHUKIB y AiBUaT-mimmiTkiB 3 [IM® Ha
(hoHi OXKHUPIHHS, HE3aJEKHO Bi KIIHIYHOI (hopMmu.

OCHOBHOIO CTpAaTerito po3poOKH MiAXOAIB A0 JIKY-
BaHHSA AiBYaT-mLTTKIB 13 [IM® Ha QoHI oXUpIHHEL, SIKi
Oynu BriroueHi B OT, € KopekIlist mopymeHb TOpMOHAIEHO-
MeTabOoJIIYHOTO CTaHy Ta 3HIHKEHHS MacH Tijia.

[Ipo penpeseHTaTUBHICTH MK MATPyIaMu o0cTexe-
HUX CBITYUTH BIICYTHICTh BIPOT1IHMX BiIMIHHOCTEH 32 Bi-
koM, IMT, meHapxe, BiICYyTHICTIO a00 HasIBHICTIO BUPaXe-
HOTO TipCYTH3MY, YJIBTPa3ByKOBUMH ITapaMeTpaMu MaTKH
1 IEYHUKIB, Ta HAJA€ MOXKJIIMBICTh BUKOPUCTAHHS B [IO/1AJTb-
IIoMY ISl 00’ €KTUBHOI OIIIHKHM BiIMIHHOCTEH Y €(peKTHB-
HOCTI Pi3HUX CXEM 3aCTOCOBAHOI Teparmii B rpymax.

Mamientku II [II'OI" oTpuMyBanu Juie Tpagulliiiay,
3araJbHONIPHAHATY TEPAIIio, 10 K01 BXOANB 30aJaHCcOBa-
HUH PeXUM XapuyBaHHA, Ta KOHTPOJIHOBaHI (Pi3N4HI Ha-
BAaHTAKEHHA. 3 METOIO PETYIIALIl MEHCTPYaIbHOI (QyHKIIIT
Mali€eHTKaM 3aCTOCOBYBABCSI TOMEOIIATHIHHM 3acil, 10
MicTuTh Agnus castus, Pulsatilla D3, Rosmarini officianlis
D2, Apis mellifica D3 i mpuszHagaeTscs mo 2 TabiaeTku
3 pa3u Ha 100y TIPOTATOM 3 MICSIIIB.

[Mamientkam I [II'OT" 3ampomnoHOBaHO JO KOMIUIEKCY
3arabHOMPUUHATOT Teparii J0AaTKOBO BKIIOYHTH IIpe-
mmapaTt MioiHoO3iTomy 1 MeTdopmin. MioiHO3iTON MpHU3HA-
Yany 1o 2 Karcyau Ha 100y npotarom 3-6 micsmis. s
JIKyBaHHS MOYJIMBUM € 3aCTOCYBAHHS 1HIIINX MPETIapaTiB
3 aHAJIOTIYHUM CKJIAJOM.

BpaxoByroun HasBHICTh a0JOMiHAILHOTO OXKHPiHHS,
O3HAKH TiMEPiHCYIiHI3MY, TOPYIICHHS TOJIEPAHTHOCTI 10
TUTIOKO3H, TIPH3HAY AN TIPETapaTi MeT(OPMiHy B TIOYATKO-
Biif 1031 500-750 mr Ha 700y (250 Mr 2-3 pa3u Ha JICHB).
Kypc nikyBauHs 3-6 MicAIIiB, TOTIM ITPOBEACHHS KOHTPOIb-
HOTO OOCTEXEHHS.

OmiHKy epeKTUBHOCTI JIIKYBaHHS MPOBOIIIIN 32 TMHAMI-
KOIO perpecii OCHOBHOTO KJTIHITHOTO CHMITTOMY 3aXBOPIOBaHHS
Ta HOPMAJT3aIli€r0 MacH Tijta. 3aI0BUTEHUM BBAKAIIH PE3YITh-
Tar JIKyBaHH, KOJM Y MALiEHTKA Ha T/ TIPOBEACHOI Teparrii
3’SIBISUTICH PETYIIPHI MEHCTpPYaIlii Ta 30epiraics BIPOIOBK
12 wmicsmiB, HE3aOBUTEHUM — 30€peKEHHS HepeTyIAPHUX
MEHCTpYyaIliif 3 TPHBAJICTIO IMKITY Oinbiiie 38 muiB. [Tobiarmx
sBUI y marieHTok i3 [IM® npu 3acTocyBaHHi 3aIpONIOHOBA-
HOTO JIIKyBaJIbHOTO KOMILTEKCY 3a(pikcOBaHO HE OYII0.

B pe3ynpraTi mpoBeaeHOro JiKyBaHHS Y BCiX HaIi€H-
tok [ IIT'OI" 3um3uBcs IMT, 1ocToBipHO TIpH OKUPiHHI
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apyroro i Tperboro cryrens (p < 0.05), mo cBigIuTh po
BHCOKY €(DEeKTHBHICTH NMPOBEJCHOTO KOMIIJIEKCHOTO JIKY-
BaHHs. 3MIHUBCS 1 KOe(illi€HT BiTHOMICHHS 00CATY Tamil
710 00’ €My CTEroH B OiK 3HIDKEHHS y BCIX JIOCHIPKYBaHHX
rpymnax, aje Ipu OKUPIHHI TPETHOTO CTYTEHs BiaMiua-
nocst oro HaibOinbme 3HWwKeHHs 0,99 + 0,2, nanwii gakr
CBITYNTH NP0 3HAYHE 3MEHIICHHS BiCIIEPAIEHOTO KHPY Ha
TIepeIHii YepeBHil CTIiHII.

JaHi 3MiHU IHCYJIIHOPE3UCTEHTHOCTI IIO3UTHBHO TIO-
3HAYMIIUCS 1 HA BYIJICBOJHOMY OOMiHi, 30KpeMa piBeHb
IJTIOKO3M B KPOBI 3HU3MBCS Yy MAIIEHTOK NPH BCIX CTyTIe-
HSIX OKUPIHHS, JOCTOBIPHO NIPH JPYyTOro crymens 3 4,86
+ 0,43 mmons / 11 10 4,65 £ 1,1 mmons / 11 (p < 0.05) 1 npu
TpeTiii 3 5,81 £ 0,12 mmouns / 11 o 4,93 = 0,7 MMoIb / 1
(p <0.05), goro ne criocrepiranocs y 11 TIT'OI.

[Ipu3HadeHHs 3aPOITOHOBAHOTO HAMHU KOMIICKCY
JKyBaJIbHUX 3ax0/iB nanieHTkam OI' € maroreHeTnaHO
0OTpYyHTOBAaHNM, OCKIUJTBKH BHACII/IOK MPOBEAEHOTO JIKY-

BaHHS BUSIBJICHA paHilIe iHCYIIHOPE3UCTEHTHICTh 3HAYHO
3HU3MJIACS Y BCIX I'pynax, aje MaKCHMaJbHO 1 JOCTO-
BIpHO B Ipymax 3 OXXHPIHHSAM JIPyroro i TPEeThOro CTy-
TIEHIO 1 cTaja MpakTUYHO B Mexax Hopmu 21,48 + 1,1
124,28 = 1,9 (p <0,05) BigmoBigHO.

[Ticst npoBeneHHs 3araJbHONPUITHATOTO KOMIUIEKCY JIi-
KyBaHHs T03UTHBHI 3MiHu BusiBiieHi 1 B [I TITOT. IMT 3uu-
3MBCSI IPH BCIX CTYMEHSIX OXXUPIHHS, ajie JOCTOBIPHO 3HH-
3MJIacsl Maca Tija y KIHOK 3 JAPYTUM CTYIEHEM OXHMPIHHS
(p < 0.05). 3HMKEHHS MacH TiJla MEPEKOHJINBO TiTBEP-
JUKEHO 1 3MEHILICHHSM 1HJEKCY BiHOMIECHHS 00cATy Tamii
JI0 00’ €My CTETOH, JI0OCTOBIPHO BiH 3HU3UBCS CaMe B IPyIIi
3 IpyTuM cTyreHeM okupinas i ckas 0,91 +0,2 (p <0.05).

Bcranosieno, mo y aisyar-mimritkis [ [ITOI 3 piz-
Hoto TpuBaiicTio [IM® sk gepe3 3 MicsIi BiJl MO9aTKy
JIKyBaHHS, TaK i yepe3 | pik, BCTAHOBJICHHS PETYIISPHOTO
MEHCTPYaJIbHOTO IIMKITY, HOTO e()eKTHBHICTh peecTpyBa-
JIach MPAKTUYHO 3 OTHAKOBOIO YacTOTOO (pHcC. 1).

% Yy
e 200 793
100 +
“ AR 69.8
80 1 s :
60 +
40 - o Ouepes 3 Micsri
20 A =i M yepes | pik
0 - T T
TPHBATICTh TPHUBAICTH
[IepBHHHOT [EPBHHHOT
oJiroMeHopei 110 2 oniroMeHopei 2 pokH i
POKIB Oinbie

Puc. 1. YacTtoTa edektuBHOro nikysaHHsa MM® Ha oHi oxMpiHHA y AiBYaT, WO oTpUMyBanu
yAOCKOHaneHun komnnekc, %

OnHak y AesKHUX MalieHTOK, HEe3BAKal04X Ha 3/1aBa-
J0cst 6 JOCATHYTHH e(PeKT, IX cTaH He cTabUTi3yBaBCs, 10
oTpedyBaJo MPOJOBKEHHS Teparii.

[TpuBeprana yBary 3ajeXHiCTh 4aCTOTH €()EKTHBHOTO

JIKyBaHHsI XBOPUX, SIKI OTpUMYBaJIH 0a3uCHY Tepalrrito, Bij
tpuBaiocti [IM® (y10 2 pokiB Ta 2 pok# i 6ibiie) (puc. 2).
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Puc. 2. YacToTta edektuBHoro nikyesaHHs MMM® Ha doHi 0XXMpiHHSA y AiBYaT, WO OTPUMyBanu
TpaauuinHy Tepanito, %

*p < 0,05 y nopisHsIHHI i3 X80pUMU 3 mMpuearnicmro icHy8aHHs1 MEPBUHHOI onizomeHopei 2 poku i binbwe
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Tak, sxmo y xBopux 3 Tpubanictio [IM® 2 pokn
1 OinbIe, sIKi OTpUMYBaHM 0a3MCHY Teparriio, e(heKTHB-
HICTB JIIKyBaHHS 4yepe3 pik craHoBwia auie 51,4%, To
B MAIIEHTOK, SIKI OTPUMYBAJIM BIOCKOHAJICHE JTIKYBaHHS,
MO3UTHBHUI eekT Oyino nocsruyto y 69,8%.

BucHoBku:

1. Bcranosneno, mo y xiuar-mijptitkis [ [IT'OI 3 pis-
HO TpuBaiicTio [IM® sik yuepes 3 Micsis BiJ MOYaTKy
JIIKYBaHHS, TaK i yepe3 | pik, BCTAHOBIICHHS PETYIISIPHOTO
MEHCTPYajbHOTr0 IUKIY, €(EKTUBHICTh JIKyBaHHS pee-
CTpyBaJIach MPAKTUYHO 3 OJJHAKOBOIO YacTOTO. OTpUMaHi
JlaH1 BKa3yrOTh Ha BUCOKY €()eKTHBHICTB JIIKyBaHHS Y TOMY
BUIIAJIKY, KOJIM BOHO OYJIO PO3I104ATO y MAKCUMAIILHO PaHHI
CTPOKH BiJl MOMEHTY BUHHKHEHHSI 3aXBOPIOBAHHSL.

2. B pesynbrari 3anpornoHOBaHOTO HAMU yI0CKOHA-
JICHOTO KOMIUIEKCY JIIKyBaHHS Y BCIX HaLllEHTOK 3HU3UBCS
IMT, onnak y nauierok I I1I'OI, nocToBipHO 1pH 0XKUPIHHI
Jpyroro i Tperboro crynenis, y Il ITII'OI tinbku npu oxu-

PIiHHI APYTOTO CTYNEHIO. IO CBITYNTH MPO BHIIY SPEKTHB-
HICTb TIPOBE/ICHOTO KOMITJIEKCHOTO JIIKyBaHHSL.

3. 3HmxeHHs e()EKTUBHOCTI JIIKyBaHHS y AiBuat I
MI'OT" i3 TpuBamictio [IM® 2 pokwu i Ginbie, Ha Ham 1Mo-
IS, MOYKe OyTH 00yMOBJIEHO THM (haKTOM, IO Y JCSKHX
3 HUX 31 30UIBIICHHSIM TPUBAIOCTI 3aXBOPIOBAHHS IIOYNHAE
thopmysarucs CITKA. Crix 3a3Ha9uTH, 10 BIOCKOHAJICHUH
KOMIIIEKC CITPSIMOBAHHH came JUTsl BUPIIIEHHS X ITPOOIIeM.

MNMepcnekTuBmM noganbLMX AOoChiAXeHb. Y mo-
JANBIIIOMY TUIAHYETHCS PO3POOJICHHS 1HITUX METOJIB
JIKyBaHHS JJIsl 3MCHIIEHHSI MacH Tijla Ta HOpMaltizamii
MEHCTpYaJIbHOT QyHKIII.

KoHdonikT iHTepeciB. ABTopu neknapyoTs mpo
BIZICYTHICTh KOH(IIKTY 1HTEpECIB.

Oxepena cdiHaHcyBaHHA. Crarts onyOiikoBaHa
6e3 Oymap-s1K0i (piHAHCOBOT MiATPUMKH.
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TREATMENT OF ADOLESCENT GIRLS WITH DISORDER OF MENSTRUAL FUNCTION DUE TO OBESITY
O. I. Bodnaryuk, O. A. Andriiets, A. V. Semeniak, A. A. Borshulyak, A. V. Andriiets

Bukovinian State Medical University
(Chernivtsi, Ukraine)

Summary

Introduction. Normalization of menstrual function in adolescent girls is a prevention of reproductive health disorders in the future,
which determines the need for new methods of therapy.

Aim of the study. To normalize the menstrual cycle and reduce body weight in adolescent girls with menstrual dysfunction and
obesity of various degrees by developing an effective and advanced treatment complex.

Materials and methods. Two groups were formed: the control group— 31 healthy teenage girls and the main group — 79 teenage girls
with menstrual disorders and obesity, divided into two subgroups: I —44, who received the treatment developed by us, Il - 35, who
received the traditional, generally accepted therapy.

Research methods: general clinical, gynecological, ultrasound.

Statistical analysis according to generally accepted methods of variational statistics.

Approval of the scientific work was obtained from the Bioethics Committee of the Bukovyna State Medical University (Ukraine).

The work is a fragment of the research work «Prevention, diagnostics and treatment of disorders of perinatal period and reproductive
system of women and adolescent girls» (201110H, state registration number 0111U006499).

Research results. The proposed treatment leads to a significant decrease in body mass index regardless of the degree of obesity,
glucose in the second degree from 4.86 + 0.43 mmol/l to 4.65 = 1.1 mmol/l (p < 0.05) and in the third degree from 5. 81 + 0.12 mmol/l
t0 4.93 + 0.7 mmol/l (p < 0.05), establishing a regular menstrual cycle in 90.3% with oligomenorrhea for less than two years and 79.3%
for more than two years, with traditional therapy —78.0%, 58.9% (p < 0.05).

Conclusions. The improved treatment complex leads to normalization of the menstrual cycle in 90.3%, reduction of body weight
and prevention of polycystic ovary syndrome.

Key words: Treatment of Teenage Girls; Menstrual Disorders; Obesity.
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Peztome

Ilepebie 6azimuocmi y iHhiKoBAHUX HCIHOK 8 YMOBAX eHOEMIUHUX MA eNniOeMIYHUX CUMYayill nO8 S3aHULL 3 BUCOKUM PUSUKOM
nepuramanvrux émpam. Ipome cneyughiunoi emiomponHoi mepanii napeosipycroi ingexyii He icnye. Hedocmammus peecmpayis
KATHIYHUX YOpM THOIKYSBAHHS, MONCAUBUL CYOKATHIUHUL ADO Oe3CUMNMOMHULL nepebie nid Yac 6a2imnocmi, i0CYmMHICMb YimKux
NOKaA3aHb OJis 00CMENHCEHHS BUMALATOMb BNPOBAOICCHHS eHEeKMUSHUX MEMOOUK, CNPAMOBAHUX HA NONEPEOICCHHS He2ATNUBHO20
HacnioOKy napsosipychol ingexyii nio uac eazimuocmi. bBeanepeuno, 8 yMogax CyuacHux MeOUUHUX OOCISHEHb, 3000VMms HOBUX
3HAHb W00 6NIUBY NAPBOBIPYCHOT iHeKyii do36015€ nposecmu panuio diacnocmuky I[IB19 y eazimuux scinok. 3pocmaroua
docmynHicms maxoi npoyeoypu, K HympiHb0ympooHe nepeiusanis epumpoyumapHoi Macu, 3Ha4Ho NOINWULA NPOSHO3
U000 BUNCUBAHHS OJIA NI00I8 3 HEIMYHHOI 8005IHKO0, iHOYKo8aHoto TIB19, npome mae 6azamo cynepeunusux OaHux, OCKibKu
yetl cnocib NiKkysanus He 3a0e3neyuyeas y noguii Mipi ynepeoicenns 3acubeni niody. Lle 3yMosuno neobXionicme U3HAUEHHS Ma
PO3pobKU Kpumepiie epexmueHocmi 015 0aH020 Memooy aiKysanus. Taxum uunom, 3 02140y Ha HeYXUIbHe 3POCAHHA YaCTomu
NEPUHAMATLHUX 8MPAm RA00A 6HACIIOOK NAPBOBIPYCHOL IHPEKYIL, Ha CbO20OHIUHIT OeHb He € BUPIUUEHUMU NPODLEMU KITHIYHO20
nepeoizy azimuocmi ma npocHO3y8axHs HACIOKI6 NapeosIPYCHOL IHGeKyil 018 n1oda y pisHUX MEpMIHAX 8a2iMHOCMI, ANCOPUMM
6e0eH s 6a2imHOCmi npu Moxcaugomy ingixysanni I1B19 ¢ axmyanvuum susuenns ybo2o numanns. Buwe sukiadene cmano
0OIPYHMYBAHHAM OJIsl NPOBEOCHHS OAHO20 HAYKOBO20 OOCTIONCEHHS.

Mema podomu — 3nudcenHs Hacmomu NePUHAMAIbHUX GMPAm 6HACIIOOK 6HYMPIUHbLOYMPOOHO20 THQIKYEAHHS UWLIAXOM
PO3POOKU AN2OPUMMY MAKMUKYU 8€0€HHS 8A2iMHOCII NPU NAPEOSIPYCHIl iH(peKyii.

Mamepianu i memoou 00cnioxiceHHs. [[0CiONHceHHsI NPOBOOULOCH Y PAMKAX HAYKOBO-O0CIIOHOL meMu Kagheopu akyuepcmea
i einexonoeii No 1 Hayionanvrnozo meouurnozo ynisepcumemy imeni O. O. Bocomonvysa “Bionosnienus ma 36epedcenHs
PenpooyKmueHo20 300p08°sl [ IKOCMI JHCUMMISL JHCIHKU 8 CYUACHUX YMOBAX NPU AKYULePCHbKill i einekono2iunit namonoeii”
(Ne oepoarcpeecmpayii 0113U007336). 3aonsn supiwerns nocmasnenoi memu 0y10 6UKOHAHE CKPUHIHE08E 0OCMENCEHHS
1090 gacimmuux JCiHOK 3 MEMOIO GUABTIEHHS MAMEPUHCHKOL 6pasaueocmi 00 napeosipychoi ingexyii. 06 ’em obcmedicenns
OXONNI08AE JCIHOK, AKI MATU CUMNIMOMAMUKY GIPYCHO2O 3AX60PIOSAHHSA NIO HaC 8AIMHOCMI AO0 8UCOKUL PUSUK KOHINAKNTY
3 IHGhIKOBAHUMU (MPAYIOBANU 6 2AT1Y3i OXOPOHU 30008 51, OUMSUUX 3aKAA0AX, 60oMma manu dimetl 0o 14 pokie). Ha opyeomy emani
odocnioaicenns, Oyna cpopmosana ocrnosna epyna 3i 129 nayicumox i3 no3umusHuUM pe3ynbimamom 0OCmedCceH s Hanapeosipyc
B19. I[Ipoananizosano nodanvuuil nepedie sa2imuocni, cnocié po3pooNCeHHs: Ma NePUHAMAIbHI HACAIOKU Y OAHUX HCIHOK.
3a sucnoskom komicii 3 6ioemuxu Ne 1 6i0 30.02.2020 poxy mamepianu 00CriOHCeHHSA 8IONOGIOAOMb GUMOAM, NPULHAMUM
MIHCHAPOOHUM CRIBMOBAPUCTNEOM MA YUHHUM HOPMAMUBHO-NPABOSUM aKmam Yxpainu, eumozam Emuunozo kodekcy nikaps
Yxpainu.

Pe3ynomamu docnioscenns. Ha niocmasi pesynomamie 00CHIONCECHHS 8ASTMHUX HCIHOK 3 2PYRU PUSUKY THDIKYEAHHS
B6CMAHOBIEHO, WO YACMOMA BUABLEHHS NAPBOBIPYCHOI IH(eKyil 6 cmpykmypi akywepcokoi namonoeii cmanosums — 11,8%.
Ocobauso BUCOKUL NOKAZHUK NEPUHAMATLHOT CMEPMHOCMI npu peanizayii HeiMyHHOT 600SAHKU NI00A 6HACTIOOK THPIKYEaHHs
napeosipycom B19, wo € 108,6%o. Po3pobneno ancopumm maxmuku 6€0eHHs 8AIMHUX JHCIHOK, AKUU 00360IUE 3MEHUUMU
uaCcmomy nepuUHAmMaIbHUX 6Mpam npu napeosipyCHill inghexyiizasosaku 3a605Ku panHill diaeHocmuyi OaHHOI namoro2ii ceped
BACTMHUX HCIHOK 3 BUCOKUM PUSUKOM THQIKYBAHHS, CEPIIHOMY BUSHAUEHHIO NOKA3HUKIE dNba-pemonpomeiny 6 MamepuHcoKiil
KPOSI, WOMUINCHEBOMY VIIbIMPA368YKOBOMY KOHMPONIO 3d CMAHOM na0da 3 donniepomempieto kposonauny y CMA ma eenosniil
npomoyi niooa npomszom 10 muocnie. [lpu manipecmayii pozeumxy msixckoi pemanvHoi anemii' y niooa 3 HeIMyHHOI 800IHKOI0
NPOBOOUNU CEAHCU BHYMPIUHbOYMPOOHOL 2emompancysii, onmumanvho y 23-25 muoicnie eazimuocmi. E¢hpexmusnicmo
BUKOHAHHSL 2eMOMPAHCQY3ii N100a 3 HEIMYHHOKW 8005IHKOW 6HaciOok TIB19 6yde ycniuiHow 3a OOMpPUMAHHAM MAKUX Kpumepiis,
a came: gipycHe oOmsICen s @ nynosunHil kposi ne nepeguugye 4% 10x5 MO/ml, max [ICLIIK CMA — 1,95+0,4 MoM, eecmayitinuii
mepmin—24+1,0 (23-25) musicoerb, HOpMATbHI NOKA3HUKU KPOBONIUHY Y 6EHO3HIL NPOMOoYi ni1ood, 6I0CYmHi exoepagiuni o3HaKu
Miokapoumy. 3acmocyganhs 6HYmpiuHbOYMpoOHoi ceMompancy3ii nioody 3 HeIMYHHOI 800AHKOIO BHACTIOOK NAPEOBIPYCHOL
ingexyii y Il mpumecmpi eacimnocmi, oyno ycniwnumy 72,7% (p=0,005). V pa3si susinents, ax KOMNEHCOBAHO20, MAK
i 0eKoMnenco8ano2o NOpyulents 6 apmepii nynosunu, ¢ mepmini 27-32 mudicHi npu Has6HOCMI NOPYULeHb KPOBONIUHY V GeHO3HIL
npomoyi nPoBOOUNU 3A8UACHE POZPOOICEHHS WLIAXOM KECAPCbKO2O POSHUHY.

Bucnoeku. Beoenns sacimuocmi 3a po3pooieHum aieopummom y NOPIGHAHHI 3 PYMUHHUM 8€0CHHIM 8A2iMHOCMI
BHUMNCYE GIOHOCHULL pU3UK aHmerHamanvHoi zaeudeni niooa Ha 21% (p=0,590), pusuk panHvboi HeoOHAMANLHOL cMepmHOCi
na 84% (p=0,003), pusux nepunamanvroi cmepmuocmi na 77% (p=0,0004).Ompumani dani 3aceiouyioms nepesaxrcaiody
eexmugHicmvb3anpoOnoHO8AHO20 AN20PUMMY.

Knrwuoesi cnosa: nepunamanvna cmepmuicme, énympiwnsoympoone ingixyeans (BYI), napsosipycua ingexyis (IIB19),
HelMyHHa 600sHKa niooa (HBII)

90



PE3YNbTATU AUCEPTALINHUX TA HAYKOBO-OOCIIAHUX POBIT

BeTtyn

Cepea NpUYUH CMEPTHOCTI HOBOHAPOIKCHUX
YIPOJOBX OCTaHHIX pOKiB BHaciinok BYI (BHyTpim-
HBOYTPOOHOTO iH(IKYBaHHS) MOCIAAE OHE 3 YIIBHUX
Miclb, o0ymoBirotoun Bij 11 10 45% autsuux BTpart.
Pusuk BVYI mioxa KoJIuBaeThCsl 3HAYHOIO MIPOKO — BT
0,01 mo 75%, 1110 3yMOBJICHO BHIOM i TUIIOM 30YIHHKA,
xapaktepoM iH(peKIi B MaTepi, CyNnyTHbOIO NaTOJIOTI€N0.
AHaNi3ylund MUHAMIKY HEepUHATAIBHOT CMEPTHOCTI
32 OCTaHHE JCCATHPIYYsl, HAMU BUSBJICHO 3MEHIICHHS
IIbOT'0 TIOKa3HUKA B 2,6 pa3u, 3aBAsIKU yA0CKOHAIECHHIO
JIIKYBaJIbHO-/11alrHOCTUYHUX METOJIB, IIPOTE 3arajb-
HUIi piBEHb 3apEECTPOBAHOI MIEPUHATAIBHOT CMEPTHOCTI
B Ykpaini B 1,5 pa3u BUIIUI 32 €BPOINCHCHKI TOKa3HUKH
[3.4,5,20,22].

3rigHo 3 KiiHiYHUM NPOTOKOJIOM 3 aKyHIepChbKOT
nonomoru «IlepunaransHi iHGekii» Ne 906 Binx
27.12.2006 p., nepruHaTAILHUMH 1HQEKIIISIMH BBaXKAIOTHCS
3aXBOPIOBAHHS 11072 a00 HOBOHAPOIKEHOTO, L0
BMHHMKAIOTh BHACIIOK I€MaTOreHo01, aMHialbHOT, BUCXI/I-
HOT 200 HU3XiAHOT iH(DEKIT B Mi3HbOMY (eTaTbHOMY Iie-
pioai (micys 22-ro THXKHS recTailii) 3 KIiHIYHUMHU TPO-
sIBAMH 3aXBOPIOBAHHSI TIPOTSTOM PAaHHBOTO HEOHATAJIBHOTO
nepioay. OJHUM i3 TPOBIAHUX (PAKTOPIB 3aXBOPIOBAHOCTI
Ta CMEPTHOCTI B IIEpU- Ta HEOHATAIBHOMY Iepiogax
PO3BUTKY ILIOJIa Ta HOBOHAPOJ/KEHOT'O € MapBOBIpyCHA
inpexkuis (I1B19). [IB19-indexiis 3ycTpidaeTbes
npHOIIH3HO y 8% 3aruOaMX IUIO/IB 3 HEIMyHHHM HaOPSIKOM
1y 27% nuonis 0e3 Baa po3BuTky [1,18,28]. Biporianuii
pu3UK 3arubelni mioga Npu HbOMY 3aXBOPIOBaHHI
BHIIIC, OCKIJBbKH BUMAIKH 0C3CUMITOMHOT 1HGEKIIiT
y BariTHUX W JI0ci HE BPaxoOBYIOTb, 1[0 CIIOHYKAJIO HAC
JI0 TIPOBECHHS MIPOCIIEKTUBHOTO Ta PETPOCHEKTHBHOTO
CKPIHIHIOBOTO JOCIIPKCHHS Ha IAPBOBIPYCHY 1H(EKIIFO
y BariTHHUX XiHOK 3 pusukom BVYI [17,23]. [liarHocTrka
napBOBIpyCHOT iH(EKIIT TOCUTh CylepedInBa, Hu3Ka
POOIT IiATBEPKYIOTh BUCOKHIA PIBEHb CEPOHETaTHBHOCTI
no IgM 10 mapBoBipycCy y BariTHUX JKIHOK 1H()IKOBaHUX
B19. 3a ganumu Jliteparypu piBeHb CEPOHEraTUBHOCTI
Ig M y iHdiKoBaHMX NapBOBIPYCOM KIHOK BapiloBaB Bij
14-62%. ]I BAOCKOHAJICHHS CEPOJIOTIYHUX METOIB
OyJia 3aCTOCOBaHa Ta OI[IHEHA HOBA TECTOBAa CHCTEMa
«recombine parvovirusy, sika 6a3y€eTbcsi Ha BAKOPUCTAHHI
pEeKOMOIHAHTHUX aHTUICHIB. JlaHa cHCTEeMa MOEIHYE
nepeBaru TBepao Gha3zHOro iMyHO(PEPMEHTHOTO aHaTi3y
ta Bectepu-6s0t Mmetonuku. [24,25]

3a JaHuMU cy4yacHOI JiiTepaTypH, BEpTUKAJIbHA
nepenava mapsoBipycy B19 Big marepi mo mioay
BigOyBaeThest y 25-55% [6,10]. MexaHi3M pO3BUTKY
HEIMYHHOT BOASHKH BHACJIOK IMapBOBIpycCYy, MOBrO
3anuiiaBcs He3 sicoBaHuM. ['icTonoris eMOpioHiB,
iH(]iKOBaHHMX MAPBOBIPYCOM, ITOKa3aJla 3HAYHE 3MECHILICHHS
€PUTPOTIOETUYHUX OCTPOBIIB Y NAapEHXIMI NEYiHKH.
Bueni 3pobuin BUCHOBOK, 110 Biutue [1B19 moxe Oytn
HeOe3MeYHUM JUUIsl TEMOITOCTUYHOT CUCTEMH IJI0/a,
OCKIJIbKH KUTBKICTh HE3PLIMX IONEPEIHUKIB EPUTPOLIUTIB
Ta IHTEHCHBHICTh IeMONoe3y IJI0a B 3-5 pasiB nepeBu-
HIYIOTh A0pociy (GopMy reMoroesy y mioja 3 TSKKO
(eranpHOIO anemiero (DA) [14,21,31]. Lluromopdostoriuni
JIOCIII/PKEHHS TUTALEHTH Ta TKAHUHU ceplis 1HPIKOBaHUX

3aru0JIMX TIOIB TOBOJATS, 10 [1B 19 Mae mUTOMI THIHMIA
BIIJIMB Ha €HAOTEINIadbHI KIITHHH IJIAIICHTH, BUKITUKAE
aronTo3 KINTHH Tpo(hoOIacTy, BpaXkae MEUiHKY II0/1a, a Ta-
KOX € YMHHUKOM (heTaibHOTO Miokaputy [9,15]. Bracmizok
YPa)KeHHS JTAHOK KPOBOYTBOPEHHS Y TUI0JIa PO3BUBAETHCS
CTiiika JIEWKOMEHisl 3a paxXyHOK pPi3KOTO 3MEHIICHHS
HelTpodiniB Ta TpoMOomTONIEH s [16]. BomHouac, pos-
BUTOK BonsHKkM miroja (hidropsfetalis) mocuiroeTscs
rimoansOyMiHeMi€ero Ha (hOHI MEUIHKOBOI HEAOCTATHOCTI.
CeprieBa HEIOCTATHICTB TIOB SI3YETHCS 3 PO3BUTKOM TSKKOT
TIITOKCIi, a TAKOXK Ypa)XeHHsIM cepueBoro M si3a [2]. Inoxi
y HOBOHApOJUKCHUX, 1H(PIKOBAHMX ITiJT Yac BariTHOCTI,
BUSIBJISIIOTHCS KATBIMHATH Y BHYTPIIIHIX OpraHax, B TOMy
gucni y LTHC[27].

O4eBUTHO, PU3UK 3aTUOEITI IDT0/1a € HAHOLIBIIIAM, KOJIH
iH(eknis 3’ aBmacst 10 20-ro THXKHS BariTHOCTI, 1€ MosiC-
HIOETHCS TIEPEBATr0I0 HE3PUTHX TONIEPETHUKIB EPUTPOTIOE3yY
XapaKTEepHOIO Ul IIbOTO TeCTAlIHHOTO BiKY, OCKIIBKH
ICHYBAHHSI JKUTTSI EPUTPOLHTIB EKCTPAMENYJIIIPHOTO
MTOXOJIKEHHSI, €, 3pO3yM1JIO, KOPOTIINM, HI’K YEPBOHHUX
TiJgeup Ha cTajgil reMonoe3y B KiCTKOBOMY MO3KY.
Benuky poib Binirpae ¢axrop iMyHHOT BiMOBIAl 110713,
OCKUTBbKM Ha 27-28 THXHI BariTHOCTI Mi€JIonoes 3racae
Ta MOCWITIOETRCS JiMpormoe3. BimoMo, 1m0 KiTbKiCTh JTiM-
(oruTiB y 1mIos1a 30UTBIIY€ETHCS 110 Mipi 301IBIIEHHS TEp-
MiHy recrarii. Bmict gimdormris 1o 22-27 THXKHS Barit-
HocTi Bke ckinagae 10%. Excrpamenynsapuuii remornoes
y U10/1a TpUBAE 10 24 THXKHS BAariTHOCTI, IIOTIM ITOCTY-
TIOBO 30UTBIIYETHCS KITBKICTh TEMOIIOETHUYHHX CTBOJIOBHX
KIIITHH Y KICTKOBOMY MO3KY, II0 3HaUHOIO MipOIO CIIPHSIE
BIDKUBAHHIO TIOIB [12].

OCKiNbKH, TUTEKH B 1/3 BHIIAAKIB HEIMyHHOT BOASIHKH
J710/1a, BHACTIOK mapBoBipycy B19, crocrepiraerses
CIIOHTAHHE OJY>KCHHSI, YUCIICHI HAyKOBi OCIIKCHHS
Oyan cupsMOBaHI Ha BIOCKOHAJECHHS JiKapHIHUX
3aX0/iB MI0J0 3amo0iraHHs BTpaTu iHOIKOBAHUX
mioaiB. Y 1998 pomni BHyTpintHbOyTpoOHA TpaHCPy3ist
EpUTPOIHTIB OyJIa 3aCTOCOBAHA, SIK METOJ T€PAITii TSHKKOT
¢dopmu DA npu mapBoOBipycHii iHPEKIIT 3 TepCUCTEHIIIEIO
Bipycnoi IHK B MaTepuHCBHKi# KpOBi PN HEBUPA3ZHUX
cepoJoriyHux Tecrax. A.Z. Al-Riyami Ta Hu3Ka iHIINX
aBTOPIB 3a3HAYNIIM, [0 y BUIAAKaX MMapBOBIPYCHOIO
iH(iKyBaHHS 3a3BUYal POBOIUTHCS 0OMEXKEHNH Kypc
BHYTPIIIHLOMATKOBOI Tepamii, OCKUIbKH 1eil crmocio
JIKyBaHHs HE 3a0e3Medye ITOBHOIO MipOIO yHepeKeHHS
3aruOerni rosa Bix iHQIKyBaHHS Ta Mae 6arato pu3MKiB
mo/10 30epeKCHHS BariTHOCTI. 3aradpbHUN KOe(ilieHT
BIDKMBAHHS IIJIO/(IB 3 HEIMyHHOIO BOJSTHKOIO CTAHOBHB
61,5% [7,11].3riqHO 3 TaHUMH THIIUX JOCIIHKEHB, YCITX
MIpH BHYTPINIHHOYTPOOHOMY I€pEIMBAHHI KPOBI MOXKeE
nocsratu 84%. KoedimieHT HEBpOJIOTIYHOTO PO3BUTKY
B MX JiTel BapitoBaBcs B MEXax 2-X CTaHAapPTHUX
BIJIXWJICHb HOPMAJILHOT ITOITYJISILIT Ta NEPEBHIYyBaB O/IHE
CTaHIApTHE BinXWwieHHs y Tphox mitei [30] Li maHi cBix-
YWJIM Ha KOPUCTH 3aCTOCYBaHHS BHYTPIIIHBOYTPOOHOT
TpaHC]y3iif epUTPOIUTIB AJIS KOPEKIiT peTanbHOT aHeMil,
ukiukaHoi [1B19-iadekmieto.

Haxanp, Ha ChOTOAHINTHINA AcHB crenudigHOI eTi-
oTporHOI Teparii mapBoBipycHOi iH(eKii y MaTepi He
icHye.B 3anexxHocTi BiJl KIIIHIYHOT ()OPMU MTapBOBIPYCHOT
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in¢exuii B19 npoBoanThcs mocuHApOMHA Teparis (He-
CTEpOI/HI NPOTH3aIaIbHI IpenapaTH, TIIOKOKOPTHKOITHI
npernaparu, Tpancdysis epurpomacn) [23, 26, 29].I1pu
ypakeHHI HEPBOBOI CUCTEMH, MIOKap/InTi, TETaTHTI JIKY-
BaHHS [TPOBO/ISITH NIJISIXOM BHYTPIIITHEOBEHHOTO BBEJICHHS
JIOJICBKOTO iMyHOTITOOYiHy|[8,13].

Henocrarns peectpartist KIIHIYHEX (OpM iHDIKYBaHHS,
MOJYJINBUH CYOKITiHIYHIHE a00 Oe3cMMNTOMHMI repedir
iH(eKuii y Marepi iy 9ac BariTHOCTI, BIACYTHICTh YITKNX
TIOKa3aHb JUIst 00CTEKEHHSI BUMAratoTh OLTBII IETaIbHOTO
KOHTPOJTIO TIEpUHATAILHUX HACIJIKIB TApBOBIPYCHOI 1H-
(bekii Ta BIpOBaKCHHS €(PEKTUBHUX METOMUK TS X
3ano0OiraHHs.

MeTa gocnigXeHHSA: 3HWKEHHS YaCTOTH TepUHA-
TaJBHUX BTPAT BHACIIIOK BHYTPIIIHEOYTPOOHOTO iH(I-
KyBaHHSI IIUTSIXOM PO3POOKH aJITOPUTMY TaKTHKH BEJICHHS
BariTHOCTI NP NMapBOBIpYCHil 1H(EKIIT.

MeToau Ta matepianu
HocnimxeHHs O0yio MpoBEASHO B 2 €TaIH, MIIIXOM
MPOCIEKTUBHOTO Ta PETPOCIEKTUBHOTO aHani3zy. Ha

TIEPIIIOMY €Tarti OYJI0 IIPOBEICHO CKPHHIHTOBE 00CTEIKCHHS
1090 BariTHUX XKIHOK 3 METOIO 3HAHTH MaTEPUHCHKY
BpasNuBICTh 0 mapBoBipycy B19. O6’em oOcTexxeHHsS
OXOTUTIOBAB JKIHOK, SIKI MaJIM CHMIITOMATHKY BipyCHOTO 3a-
XBOPIOBAHHS ITi/1 YaC BariTHOCTI, BUCOKHI PU3UK KOHTAKTy
3 XBOPUMH Ha iH(pEKNiiHY epuTeMy (TpalioBaii B ra-
Jy31 OXOPOHH 3/10pOB’SI, TUTSUHX 3aKJIaIaX, BIOMa Mallld
nireit o 14 pokis). [liarnoctuky (ITB19) nmposoaumm ITJIP
(inrealtime)y xoMIuIeKci 3 iMyHO(DEpMEHTHUM aHAI30M
BMmicty IgM Ta IgG no [1B19 3a metonukoro ImynoOoT
ta ELISA.

Ha npyromy erani O0yno BimiOpano iHdikoBaHUX
napBoBipycoM 129 (11,8%.) xiHOK, IKuX OyI10 pO3IOIiiIeHO
Ha 3 OCHOBHI TpyITH BiITOBIZHO JI0 TPHMECTPY BariTHOCTI —
I, I ra III. L1i rpynu noAisieHo Ha MiArpyNHx 3a HasiBHICTIO
kiiHigHOI cumnToMatuku [1B19 indekii y BixmoBigHO
Ha J[Ba BapiaHTH: Ha J[Ba BapiaHTHU: “‘a” — ACHMIITOMHOTO
niepediry BipycHoi iHdekuii y matepi (Ia, I1a, [Ila); “6” —
3 MaTepUHCHKOIO0 CUMIITOMAaTHKOIO TOCTPOTO BipyCHOTO
3axBoproBauHs (10, 116, I110) (Tabm. 1)

Tabnuusa 1
Po3nopin ocHOBHOI rpynu 3anexHo BiA KNiHiYHOT cuMmnTomaTukmn napBoBipycy 19 i TepmiHy recrauii
. | TpumecTp BariTHocTi | |l TpUMeCTp BariTHOCTI Il TpMmMecTp BariTHOCTI 3aranom
lpynu 3a kniHivHoO0 =45) (n=48) (n=36) (n=129)
dopmoto npossy MB19 (n
abc. % abc. % abc. % abc. %
19 30
AcvmMnTomHa (“a”) 6 33,3 0<0,01 39,6 p<0,01 83,4 45 42.6
’ p1<0,01
29 6
CvmMnTomHa (“6”) 39 86,7 0<0,01 60,4 p<0,01 16,6 74 57,4
’ p1<0,01

lpumimka. n — KirbKicmb criocmepexeHb y nesaHit pyrii; p — 8ipo2iOHICMb MOYHO20 Kpumepito @iwiepa MopieHIHO
3 | mpumecmpom gazimHocmi; p1 — 8ipo2iOHicCmb 3Ha4yuw,0cmi mo4YHo20 Kpumepito @iwepa MopieHAHO

3 Il mpumecmpom.

Kontpomsry rpymy cknamamu 90 310poBHX BariTHUX
KIHOK y PI3HUX TPUMECTpPAxX BariTHOCTI, 3 HOPMAJIbHUM
nepebirom BaritHOCTi, He iH(piKOBaHITORCH, mo 30 Ba-
TITHHX JKIHOK B KOXHIH MiATPYII BiAIOBITHO TPUMECTPY
(Ix, Ik, IIk). Y poborti aHami3yBanu 3MiHHA PiBHS KOH-
nentpanii A®II B MarepuHCHKiN CHpOBaTIIi KPOBi MpH
iH(iKyBaHHI, TOKa3HUKH KIITHHHOTO Ta TYMOPAJIBHOTO
MaTepHHCHKOTO IMYHITETY, IIOTHKHEBO ITPOBOJHIH YIlb-
TPa3BYKOBHI KOHTPOJIb CTaHy TUTOAA, HE Ti3HiIIe 4 THKHIB
BiJl BCTAHOBJICHOTO 1H(IKyBaHHSI MaTepi 3 BUZHAUCHHAM
MKOBOi CHCTONIYHOI MIBUKOCTI KPOBOIIMHYB CEpEeIHIN
MO3KOBIii apTepii mioga Ta y BEHO3HIH MPOTOI MPOTs-
rom 10 TmxHIB 10 moBHOTO MokpuTTs [gG 1o TIB19. Tlpn
HEIHBa3WBHIN AlarHOCTHI TsHKKOI aHemii y mmomga 3 HB
(IICIOK CMA>1,5 MoM) pekoMeHayBaIl KOPAOIECHTE3,
mpu Ht<30 — BHyTpimHBb0yTPOOHY TeMoTpaHcdy3ito mio-
noBi. [Iponienypy BHYTpIITHBOYTPOOHOI reMoTpaHcy3ii
(BI'T) Buxonano y 11 Bumankax possutky HBII, 3a me-
TOIMKOIO, PETJIAMEHTOBAHOIO TIPOTOKOJIOM Hakazy MO3
VYkpaiau Ne 255 (2006).Cepenniii recTamiiHuil TepMiH
iona npu BukoHaHHi 24+1,0 TiokHiB. [Tokazamu 10 mpo-
BemeHHs koprouentesa Oymu [ICIIK CMA mona moHas
1,5 MoM Ta nomicepo3ut/BoasHKa mioaa. [1ix gac mpore-
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Iypu Habupanu 3pasku s Bu3HadeHHs Hb, Het, xinbko-
CTi TPOMOOITUTIB Ta PETUKYIIOIHTIB IJI0/1a, a Takox [1JIP
Ha [IB19. ¥V Tepmini BaritHOCTI moHa 24+0 TIOKHI TIepen
IIPOBENICHHSIM KOPIOLCHTE3Yy Y BHYTPIIHBOYTPOOHOT re-
MoTpaHc(hy3ii TpoBOIMIN BBEACHH OeTameTa3zony (12 mMr
nBigi uepes 24 roguHu). 3a IeHb 0 ONeparlii 3aMOBIISIIN
EPUTPOIUTAPHY MacCy, IO BiIMOBIIA€ TAKUM KPHUTEPIsIM:
niepmra (0) rpyma KpoBi, pe3yc-HeraTuBHa, TeMaTOKPUT HE
menme 80%, B ineani nelikoginsTposana. [lokazamu Bu-
xoHauHs BI'T BBaXkaeThCs 3HMKEHHI TEMOTIIO0IHY MEHIIIe
100 r/n ab6o remarokputi moxa < 30%,. Kpurepiem no-
CSTHEHHS yCITiXy OyB réeMaTOKpHUT IUT0JA, IO BiAIMOBIIAE
45-50%. dopmyra aisi BU3HAUCHHST HEOOX1IHOTO 00’ eMy
kpoBi ans nepenuBanas: 06’ em(mi)=(baxanuii piBeHpb
Hb — peansauit Hb mioma)xdeto-mnanenrapuuii 06’ em
kpoBi/Hb moropcrekoi kpoBi=0akanuii pieHpHb.

Y BubOOpPi TepMiHy PO3POIKEHHS OPiEHTYBAINCS HA
panHI (301BIICHHS MyIbCAIlIfHOTO 1HACKCY 95 TpoIeH-
THJIB) Ta Mi3HI (peBEpPCHUN KPOBOIUINH) O3HAKH MOPY-
IIeHHS KPOBOIUIMHY Y BeHO3HiH mpoTorti mioxa. [lepuna-
TaJbHI HACTIAKH PO3TISTHYTO 3 TOUKH 30py €(heKTHBHOCTI
nikyBauas HBII nursxom BI'T. TTopiBHIOBaBCS cTaH Ha-
POKEHNX MANIOKIB Y BaTriTHUX KIHOK, SIKI MaJld CHMII-
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TOMaTHKY ITapBOBipycHOI iH(eKIii mia yac BariTHOCTI,
MTOPIBHIHO 3 aCUMIITOMHHM HiepediroM iHdekmii B Mare-
piB 1 KOHTpPONBHOIO TpyMoOI0. ['ecTaniitHuil TepMiH Tpu
PO3POKEHH] BariTHUX ’KIHOK OCHOBHOI I'PYITH KOJIMBABCS
B Mexax 27-40 TIKHIB, CepeiHil TepMiH MOJIOTIB CKJIa/IaB
35,7 Twxuis. ByB npoananizoBanuii ctan y 82/129 maito-
KiB, HAPO/KCHUX Bifl )KIHOK OCHOBHOI I'PyTIH, TIOPiBHSIHO
3 87/90 HapomKEHNX 3 KOHTPOIBHOI IPyIH

Ha migcraBi oTpuMaHUX pe3yibTaTiB AOCIiKCHHS,
po3po0iiena TakTHka BeAeHHs BaritHocTi ipu [IB19 iHdi-
KyBaHHI. Pe3yibTaTy CriocTepeXeHb Ta 00CTEeKEHHS KOX-
HOI BariTHOT )KIHKH 3aHOCHIJIN BPO3POOJICHY 1HANBITyalIbHY
KapTy Ta B eJIEKTPOHHY Tabnuiio B mporpami MSExcel.
CrarucTHYHMI aHaIi3 TPOBOJIMIIN 3 BUKOPUCTAHHSIM JIIICH-
31iHOT Bepcii craTncTuaHoro nakety Stata 12 Ha nepmomy
eTari aHaji3y OLIHIOBAIN XapaKTep PO3IOALTY JOCHIIIKY-
BaHUX TTapaMeTpiB 3 METOI0 BU3HAUCHHS ONTHMAIBHHUX
ITOPUTMIB CTaTUCTUYHOTO aHalli3y. OTMHCcOBa CTaTHCTHKA
JUTSE IKICHUX TIapaMeTpiB TPEACTaBIICHA Y BUIIISII aOCOITIOT-
HUX BEJIMYMH Ta iX po3noxiry (4actku, %). KinpkicHi 03-
HaKH MPEJICTABIICHO y3araibHIOIOYMMH XapaKTepUCTHKaMHU
3 OIIHKOIO BapiabenbHOCTI: cepeane 3HadeHHs (M), cran-
nmaptHe BiaxmwieHHs (SD) 03HaK, 0 MarOTh PO3MOILT OITH3b-
KW 10 HOpMaJIBHOTO, MeiaHa (Me) i MiKKBapTHIIbHAN
po3max (25-i i 75-i mepIeHTIIII ) JUTS BiIMIHHOTO BiJl HOP-
MaJIbHOTO pO3No/iTy o3HaK. [IopiBHSAHHS JBOX IPYTI 32 KiJlb-
KICHUMH 03HaKaMH TP BiMTOBITHOCTI MIEPBUHHIX JTaHUX
rapameTpaM HOpMaJIbHOTO PO3IONUTY (OLliHKa 32 KpUTEpieEM
[Harripo-Yiska), MpoBOAMIN 3 BUKOPHCTaHHM t-Tecty. [Ipn
HE BIJITOBITHOCTI JAHKX TTapaMeTpaM HOPMaJIbHOTO PO3IIO-
JITy TIOPIBHSTHHS I'PYH IPOBOAMIIN 32 KpuTepiem MaHHa-
VYitai (Mann-Whitney). [Ipn nopiBHsSHHI TphOX BUOIpOK
BHKOPHCTOBYBaJN kKpuTepiit Kpackena-Yomrica. s no-
PIBHSIHHS PO3IIO/ILTIB XapaKTEePHCTHK SIKICHUX MapaMeTpiB
BUKOPHCTOBYBaJIN KpHTepiit Xi-kBaapar (¥2). [Ipu uactorax
MEHIIIE 5 3aCTOCOBYBABCS IBOCTOPOHHIHM TOYHUH KpUTEPii
dimepa p (Fisherexact p) Ta mpu po3paxyHKy IMOKa3HHKIB
BiflHOCHOTO pH3HKY nonpaBky Haldane-Anscombe npu
yucni BUaaAKiB «0» B ozHil 3 rpyn. OmiHKa BiJIHOCHOTO

PH3HKY ITPOBOMIIACH IUISIXOM BU3HAYCHHS TIOKa3HUKA Bifl-
HoreHHs mancis (OR) ta 95% nosipyoro intepBaiy. Cra-
THCTUYHY BIPOTIIHICTb PE3YJITaTIB MOPIBHSILHOTO aHAIIIZY
OIIIHIOBAJH 3 PIBHEM HMOBIPHOCTI TOXHOKH ITEPIIIOTO POIY
10 5% (p<0,05) Ta moxubxm apyroro poxy 10 20%.

[IpoBeneHHs AOCIiKEHHS OTO/KeHe ETHIHNM KoMi-
tetom HMY imeni O. O. boromonbiis, mpotokosn Ne 1 Bix
13.02.2020 poky .

JocmimpkeHns 311 CHIOBAIH ITiCIIst OTPUMaHHS iH(Op-
MOBaHOI 3ro/iM MAI[iEHTKH Ha NMPOBEACHHS J1arHOCTHKH
i TiKyBaHHS.

PesynbraTu gocnigkeHHs

Ta ix 06roBoproBaHHA

OcobnmBocTi mepediry BariTHOCTI mpu iH(IKYBaHHI
[1B19 xapakTepu3yBaluCh 3pOCTaHHSAM SIBUII 3aTPO3H BH-
KUJIHS, YaCTOTH XMOHUX NepeiiM, PO3BUTKOM IIIAlleHTapHOT
muchynkii, HBII ta 3atpumkun pocTy ruioga. YckmagHe-
HUH miepeOir BaritHOCTI, ¥ iH(ikoBarux [1B19 xinok mae
Micre y 83,7% (108) nporu 8,9% (89) B rpymi 6e3 iHdi-
KyBaHHs. BiqHOCHMI pu3KK iH(IKyBaHHS MPH YCKJIA-
HeHoMYy mepe0iry BariTHOCTi — OR=52,33 (31,19-87,77).
BcranoBneHo, 1o mapBoBipycHA iH(EKIIis CYTIPOBOIKY-
€THCS 301IBIICHHSAM HECTIPUATIMBHUX HACIIKIB recTarii:
BariTHICTIO, 1110 HE PO3BUBAETHCS, MUMOBUILHUMH BUKH/I-
Hamu y 20,9% (27/129), Bagamu po3BuTKy miona y 4,6%
(7/129), neimyHHOI BonssHKH 1iona y 27,9% (36/129).
Yacrora nepeuacHUX MOJIOTIB Y BariTHUX >KIHOK 3 ITapBO-
BIpYCHOIO iH(EKIII€0 3pocTae B 2,2 pasa, IIaleHTapHoT
HemocTarHOCTi B 1,8 pa3za, 3PII B 1,5 pa3a o BiHOIICHHO
10 HeiH(IKOBAHUX BariTHUX KIHOK.

Pesynbrarn nepuHaransanx Brpar [1B19-iHdikyBaHHS
y BariTHUX >KIHOK JIOCJITHUX IPYH MOKa3aJIH, 110 aHTeHa-
TaJbpHA 3arubens mwiona BigOysanacs B 14,9% (7/47) npu
HasBHOCTI Y MaTepi KIIHIYHOT CHMIITOMATHKH TOCTPOTO
[1B19 3axBoproBanns ta 4,1% (2/48) npn acummnroma-
TUYHOMY KJIIHIYHOTO nepediry MarepuHChKoi iHdekil 3a
BIZICYTHOCTI B KOHTPOJIBHIH rpymi (Tadm. 2).

Tabnuus 2
MepuHaTanbHi BTpaTK y BariTHMX XiHOK AoCniaXyBanbHUX rpyn
[NokasHuK Ipyru 16, 116, 1116 Ipyru Ia, lla, llla Mpynu Ik, llk, 1k
AHTeHaTanbHa 3arvbens nnoga 14,9% (7) 4.1% (2) 0
PaHHs HeoHaTanbHa 3arnbenb nnoga 20,6% (7) 0 0
3aranom y rpynax 29,8% (14) 4,1% (2) 0

3arajiom 4acToTa IepHHaTalbHUX BTPAT Oyia CyTTEBO
BuIor0 B rpymi Cumnromi (29,8%; 14), Hixk ACUMITOMHI
(4,1%; 2) (p=0,0006; OR=10,4 (2,1-98,2)).

[Toka3HuK nepUHATAIEHOT CMEPTHOCTI BHACIIJIOK 1H-
¢ixyBanns [1B19 cranoBus 124%o, 1110 € 10CTaTHHO Baro-
MHM [TOKa3HUKOM y CTPYKTYpi IepUHATaIbHOI CMEPTHOCTI
TIOPIBHSHO 3 IHIIMMHU YHHHUKAMH.

lecraniituuii TepMiH TPH PO3POKEHHI 1HPIKOBAHNX
BariTHUX JKIHOK OCHOBHOI TPYIIM KOJIMBABCS B MEXKax
27-40 TWKHIB, cepe/IHii TepMiH I0JIOTIB cKiIaaas 35,7 THxk-
HiB. byio npoananizoBano cran y 82/129 mantokis, Ha-
POJIKEHHX Bifl ’)KiHOK OCHOBHOI IPYITH, TIOPiBHSIHO 3 87/90
HapO/HKEHHX 3 KOHTPOJIBHOI rpynu. CTpyKTypa HOpyLIeHb

CTaHy 1 3aXBOPIOBAHICTh HOBOHAPOKEHUX IPE/ICTABIICH]
B Ta0x1. 3.Pesynbrarn nacniakis I[1B19 s HoBoHapomke-
HUX T0Ka3aiw, 1mo acgikcis Bunukana y 20,7% (17/82)
HOBOHAPOJKCHUX JITEH BiJl )KIHOK OCHOBHOI I'PYITH, MO~
PIBHIOIOYH 3 CHMIITOMATHKOIO rOCTpoi BipycHOT iHpeKil
(29,4%; 10/82), npu acumnromaruui [1B19 (14,6%; 7) Ta
HOBOHAPO/PKEHNX Y KOHTPOJIBHIH IpyIii 3/0pOBHUX KIHOK
(1,15%; 1/87). OcHOBHOO TIPUYMHOKO ac(iKCii Py HAPOI-
JKeHHI OyJn pO3BUTOK HeiMyHHOI BojsiHKY 1utoza (14,6%;
12/82) Ta 3arpumku pocty miona (29,3%; 24/82). Panus
HeOoHaTaJlbHa CMePTh Bif0ynack y 8,5% (7/82) HoBoHapo-
JKEHUX 3 HEIMYHHOIO BOJSTHKOIO, 110 PO3BUBAJIAcCs Ha TJIi
roctpoi KiiHiYHOT cumntoMariku [1B19 y BariTHUX KiHOK.
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Ta6bnuusa 3
CTpyKTypa nopyLleHb CTaHy Ta 3aXBOPHBaHICTb HOBOHAPOAXKEHUX Y AOCHIAHMX rpynax
HoBoHapomkeHi Big maTtepis HoBoHapoaxeHi Big matepis
Yonagienn PR | o owamo MBT9. | t omwmowarmo MBto | KOMPona rpyna
nig yac BaritHocTi (48) nig yac BaritHocTi (34)
14,6% (7) 29,4% (10)
Acdikcis OR=14,8(1,7-676) OR=35,8(4,5-572,0) 1,15% (1)
p=0,0014* p=0,0001*
31,2% (15) 26,5% (9)
3PN OR=19,3 (4,1-179,0) OR=15,3(2,8-150,2) 2,3% (2)
p=0,0001* p=0,0001*
HBIM 6,2% (3) 26,5% (9) 0
Cencuc 0 8,8%(3) 0
Miokapout 0 5,9%(2) 0
PaHHs HeoHaTanbHa cMepTb 0 20,6% (7) 0

Pe3synbraTti IpoBeAEHOTO AOCIHIPKEHHS CTaHy IUI0Ja
npu indixkysanni [1B19 nokazanm, 1o HeiMyHHa BOASHKA,
MOX€ peai3yBaTHCh Ha pi3HUX TepMmiHax recrauii. [e-
TajgbHa coHOrpadis, exokapaiorpadis, 1adbopaTopHi Mo-
Ka3HUKM i 1HBa3UBHI Mpoueaypu (aMHI0-KOP/IOIIEHTE3)
JIOBOJIMIIH, 10 MTApBOBIpYyCHA 1H(EKIis MiJ] 4ac BariTHO-
CT1 pO3BHBA€ BHYTPIIIHLOYTPOOHY cumnroMaruky HBII
B OlbIoCTi BUNaKiB Ha i heranbHoi anemii. HBII, in-
¢ixoBanoro. Exorpadiunopossurox HBII 6a3zyBascst Ha T1i
(eranpHOi aHeMii 00 (eTanbHOro MiOKapIUTY, Ta CyIpo-
BOJKYBABCs 0araTtoBOISIM, IUTalleHTaMeralli€elo, rernaroc-
IIeHOMeraltiero y rona. Hagite oMipHa (eranbHa aHemist
y wiofa, ingikosanoro [1B19, 3amx/u cynpoBoKyBaiach
po3sutkoM HBII, 1110 € BiIMiHHUM BijI TEMOJITUYHOT aHEe-
MiT ipu i30ceHcuOii3alii Marepi 3a pesyc-pakropom. Bu-
3HAHO, 1110 JOIUIEpOMEeTprUYHa oIfiHka nokasHukis [ICIIK
CMA B 110512 — Lie HaJIHUI METOJ AOCIIKEHHS JUIs T1e-
pendauenns po3surky HBII, innykosanoi [1B19. Buzna-
yeHHAIICIIK CMA >1,5 MoM nemMoHCTpyBaia po3BUTOK
Tsxkoi DA (RR 7,22 (5,8-9,55) npu CI 95%).I1opymienns
BEHO3HOT0 KpoBOTOKY y BII (BiZcyTHsI/3BOpOTHA a-XBUJIS)
TaK caMo, SIK 1 B apTepisx IMyHNOBUHH, TICHO Oy/H OB’ si-
3aHi 3 PerpoJyKTUBHUMH Ta NEPHUHATAIBHUMH BTpAaTaMu
nij yac BaritHocTi, yckiagHenoi [1B19-indikyBanHsIM
wioz1a. YIbsTpa3ByKOBUM MPEIUKTOPOM PO3BUTKY 3aCTIHHOT
CEepILICBO-CYAMHHOI HEJOCTATHOCTI B 110712 OyJia osiBa pe-
BEPCHOT XBHJII KPOBOTOKY (@-peBepc) y BEHO3HIH MPOTOL
B MOMEHT CKOPOUEHHS IIepe/ICeP/isl, & TAKOXK MONTHOIeHOT
Ta B KIHIIEBOMY BUTIaJIKy peBepcHoi (asu IBP. OueBuHo,
110 BipyC HE OOMEKYETHCS BPAXKEHHSIM CUCTEMU KPOBO-

TBOPEHHSI I1JI0J1a, & TAKOXK 3/1aTHUM BpaXkaTH KIIITHHU €H-
JIOTEJIIO TUI0JIa Ta KapJIOMIOLUTH, 1110 CYIPOBOIKYETHCS
€H/IOTENIiTOM 3 BUPa3HUM PO3BUTKOM ITOJICEPO3UTY Ta
JTaIsITaniiHooKapaiomeraiero. Ciiijl 3ayBauTH, 10 PO3-
BUTOK JAWJISITALlIHHOTKAp ioMeratii 31 3MiHAMUA KPOBOTOKY
y BII € 0CHOBHMM 3arpo3juBUM (HaKTOPOM PO3BUTKY 3a-
CTIMHOT CeplLeBO-CYIMHHOT HEIOCTATHOCTI, 1110 BIUINBAE
Ha niepuHaraibHi Brpatu npu BYI miona [1B19. Ipenux-
topom po3sutky HBIT € A®II. CepiiiHe BU3HAYCHHS PiB-
HiB KoHIeHTpalii APII B MaTeprHCHKIil cupoBariii KpoBi
XapakTepu3ye mifBuieHHs KoHeHTpaiii ADII 1o piHiB
>2,5 MoM 3a (2,5+0,5) 2 TixHi go peanizanii HBIT Ha
I TSDKKOT (petanbHoi aHeMii. [Ipu BcTaHOBICHH] TSKKOT
aHeMil B IU10/1a 3a JIOIUIEPOMETPUYHUMH TTOKa3HUKAMH
(MoM >1,5) npoBoaunu kopaouenres, npu Ht<30 Oynu
NPOBEJICHI CEaHCH BHYTPIIIHbOYTPOOHOTO MEPETUBaAHHS
KPOBI IJIOIOBI. 3anpornoHoBaHuid MeTox JikyBaHHs HBIT
3a oriomororo BI'T € Bucokoedexkrusunm y Il rpumectpi
BariTHOCTI, TP JOTPUMAaHHI KIIOYOBUX MapameTpiB, sKi
HEOoOX1/THO KOHTPOJIIOBATH TP YJILTPa3BYKOBOMY JIOCIIi-
JUKEHHI TI0JIa: JIOTUIEPOMETPIsi KPOBOTOKY y CepeHii
MO3KOBIH apTepii, pO3BUTOK AWISATALINHOT KapaioMerail
31 3MiHaMH KPOBOTOKY Y BEHO3Hiii TPOTOLLi, OCKIIIBKU PO3-
BUTOK BHYTPIIIHBOYTPOOHOT CcepleBoi AeKoMIleHcallil €
OCHOBHUM 3arpo3JIMBUM (haKTOPOM, IO BILUTUBAE HA MIEPH-
HaraypHi Hacsinku pu BY1 mmona [1B19. st mpoBeneHHs
ceancy BI'T tpeba posrisiiatu KpuTepii, SIK-0T TPUBATICTh
iH(IKyBaHHS, TEPMiH BariTHOCTI, CAMITOMAaTHKa 1H}IKy-
BanHs1 [1B19 marepi, noka3HUKH BipeMii, KOMIIEHCATOPHI
MOXKJIMBOCTI 101 3@ JIOIIEPOMETPUYHUMH MOKA3HUKAM.

Ta6bnuusa 3

KpuTepii echekTMBHOCTI BHYTPilLHLOYTPOOHOI remoTpaHcdy3ii Npu HeiMyHHIN BoasAHUI nnoaa, iHAyKoBaHin
napBoBipycom B19

[NokasHuk EdekTnBHO HeedekTneHO KpuTepii edeKkTUBHOCTI
BipycHa [HK B nynoBuHHiIl kpoBi (MegiaHa) 3,5%x10%x4 MO/mn | 8,2x10x7 MO/mn <4x10x5 MO/mn
MCWK CMA 1,8+0,3 MoM 2.2+0,3 MoM 1,95+0,04 MoM
TepmiH BariTHOCTI 24420 <22 X 227 23-25
Xapaktep KpoBOTOKY Yy Bl Hopma PesepcHui Hopma

[Tpu noTprMaHHi JaHOTO PEXXNUMY MOXKHA CHOJIBATUCS
Ha CIIPUSTIINBI IEpUHATATBHI HACTIIKH B OLTBIIIOCTI iH(IKO-
BaHUX TUIO/IIB, HABITh Y BUIMAJIKY TSHKKHUX (GopM aHeMil. Bu-
KOPHCTaHHS JJOTIIEPOMETPHUYHOTO JIOCITIKEHHS KPOBOTOKY
y BII B mrona 3 HBII, ingykoBanoro [1B19, nocuts Kopek-
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THO BiIoOpaxae TSHKKICTh TIMOKCHYHOTO YpaXKeHHS 101
(PO3BHTOK cepLeBOT HEJOCTATHOCTI) Ta J0O3BOJISIE CIIPO-
THO3YBAaTH 1HTEpBaJl 4acy HOro aHTCHATAIBLHOTO JKUTTA.B
XOIli TIPOBEICHOTO JIOCITIPKEHHS OTPUMaHi Taki BapiaHTH
nacminkiB HBII ingykoBaniii [1B19: camocTiiiHa BHYTpiIII-



PE3YNbTATU AUCEPTALINHUX TA HAYKOBO-OOCIIAHUX POBIT

HeoyTpoOHa pexykuis HBII BinOysaerses y 8,3% (3/36);
neranbHIicTb y 58,3% (21/36) 3 Hux —B [ pumectpi y 100%,
B Il Tpumectpi y 41,7%, B III Tpumectpi — 5,6%; ycmimHo
niportikoBanux HBIIT 33.4% (12/36) 3 Hux — 3aBasiku Ipo-
Bezennio BI'T Il tpumectpi cnipusino Bukusanuio 72,7%
(8/12), ycnimne nikyBauas HBII B 111 Tpumectpi micns

JIOCTPOKOBOTO Po3pomkeHHs Y 33,3% (4/12). [TopiBHIOOUN
OTpHUMaHi JaHi MPOBEICHOTO JOCIHTIHKEHHS, MOJKHA 3PO-
OWUTH BHCHOBOK, III0 3aIIPONIOHOBAHUH alITOPUTM TaKTHKH
BeJICHHS BariTHOCTI (puc. 1) mpu mapBoBipycHOMY iH(DIKY-
BaHHI CIIPHsIE€ BIKMBAHHIO TUI0/1A 3 HEIMYHHOIO BOJSTHKOIO
y 80% mpotu 14,3% y pa3i pyTHHHOTO BEICHHS BariTHOCTI.
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KpuTraHy mIBHIKICTS KPOBOIUIMHY Y BEHO3HIH MPOTOII
JIOIUTEHO BU3HAYATH B pa3i BUSBICHHS KOMICHCOBAHOTO
TaJICKOMIIEHCOBAHOTO MOPYIICHHS y apTepii IMynoBHHH,
B TepMiHi 27-32 THXHI 32 HasIBHOCTI 3BOPOTHOTO KPOBO-
ToKy y BII, po3po/keHHs € albTepHATHBOIO BHYTPIlI-
HBOYTpOOHIH 3arnbeni rurona.lIpu peanizanii HBII B 111
TPUMECTPI BUKOHYBAJIOCH JIOCTPOKOBE PO3POKCHHS,

IIJISIXOM KeCapCchKOTO PO3THHY BenieHHst BariTHOCTI 3a po3-
PpOOIEHNM aNTOPUTMOM TOPIBHSIHO 3 PyTHHHHUM BE/ICHHSAM
BariTHOCTI 3HIDKYE BITHOCHUH PH3HK aHTEHATAJILHOT 3arv-
6emi mona Ha 21% (p=0,590), pu3uK paHHBOI HEOHATAITb-
Hoi cMepTHOCTI Ha 84% (p=0,003), pu3uK nepuHaTaILHOT
cmeprHocTi Ha 77% (p=0,0004), 1110 3acBiaAUy€e IepeBaka-
104y e()eKTHBHICTh alNropuTMy (Tadi. 4)

Tabnuus 4

MNepuHaTanbHi HacnigkM HeiMyHHOT BoASIHKM NrioAa Npu BeAeHHi iHhikoBaHMX BariTHUX XXiHOK OCHOBHOI 3a

po3po6rneHnM anropuTMOM TaKTUKU Aii NOPIBHAHO 3 PYTUHHUM BeAEeHHAM BariTHOCTI

BepneHHs BaritHOCTI PyTuHHe BiLHOCHUIA DU3NK EdektuBHicTb
Hacnigok 3a po3pobneHum BEeLEHHS ﬂRR (95% r.)EU) anropuTmy,
anroputMmom (n=15) | BariTHoCTi (N=14) 100%* (1-RR), Edp, p
0,79 Edb=21%
0, 0, )
AHTeHaTanbHa 3arnbens nnoga 20,0% (3) 28,6% (4) (0,3-2,0) P=0,590
. 0,16 E=84%
0, ’
PaHHsA HeoHaTanbHa cMepTHICTb 0 50,0% (7) (0,02-1,0) P=0,003*
. 0,23 Ed=77%
o, 0, 3
[MepuHaTtanbHa cMepTHICTb 20,0% (3) 85,7% (12) (0,08-0,66) P=0,0004*

lMpumimka. EchekmueHicmb aneopummy — 3HUXEHHST 8iIOHOCHO20 PU3UKY nepuHamarbHUX Hacsiokie (%); * — p<0,05.

KoHdnikT iHTepeciB

ABTOpH 3asIBIISIFOTH NIPO BIJICYTHICTh KOH(JIIKTY iHTe-
PECIB 110/I0 KOMEPIHHUX YK (HiHAHCOBUX BIJTHOCHH 3 Op-
raHizanisiMu Ta/ado hizn4HUMH 0cobamu.

BucHoBku:

Bwusnano, monepedir BariTHOCTI y iH(IKOBaHUX KiHOK
B YMOBAaX €HJEMIYHHX Ta EMiAeMIYHUX CUTYyaIliil OB s-
3YI0€THCS 3 BUCOKHM PU3UKOM IIE€PHHATAIBHUX BTpaT.
BpaxoBytoun, 1110 Ha CHOTOAHI II€ HE BIPOBAIKEHA BaK-
nuHAaMig npoty Joackkoro 1B 19, namu 6ymu po3pobieni
Ta 3aIpPOIIOHOBAHI MPOQITAKTUYHI 3aX0H IS 3ar100iraH s
indixysannas [IB19 mix gyac BariTHOCTI, SIKi MOJATAIOTh
y AOTpUMAaHHI MPOTHETIIEMIYHNX 3aXUCHHUX Mip Ta IPo-
BEJICHHI paHHBOI JIarHOCTUKH iH(EKIIITHOTO 3aXBOPIO-
BaHHS, a caMe:

1. Jns paHHBOI A1aTHOCTHKH NapBOBipyCcHOI iH(EeKii
y BariTHUX XIHOK JTOIIBHO 3aCTOCOBYBATH iMyHO]ep-
MeHTHAN MeTox (ImyHOGOT) B KOMILITEKCI 3 [1JIP-TecToM.

2. BariTHuM XiHKaMm, sIKi MarOTh KJTiHIYHY CHMIITOMA-
TUKY iH(EeKIiiHOi epuTeMH MiJ Jac BariTHOCTI, abo IXHSA
JUTHHA — PEKOMEH/I0BAaHO MPOBOJUTH OOCTEKEHHS OTHO-
YacHO Ha KPAaCcHYXy Ta MapBOBIPYCHY iH(EKITiIO.

3. Ilpu migTBepmxeHHi iHpikyBanusa [IB19 mix gac
BariTHOCTI PEKOMEH/I0BaHO MPOBOANTH IOTHKHEBHUH yIlb-
TpacoHOTpadiYHNI KOHTPOJB 32 CTAHOM IIIO0/Ia IIPOTITOM
10 TIOKHIB Bi’K BCTAaHOBICHOTO iH()IKyBaHHA y MaTepi.
JlorurepoMeTpUIHII MOHITOPHHT KPOBOTOKY 32 BU3HAYCH-
M [ICHIK CMA y mioga po3modnHaoTh 3 18 TxHIB
BariTHOCTI [lpn miarHOCTHII TSKKOI (peTampHOT aHeMil
(IICHIK CMA >1,5 MoM) y mtofa 3 HeIMyHHOFO BOJISTH-
xoro B II TpumecTpi, ciig HAIPaBUTH MALI€HTKY JIO CIIe-
miaxicra Uil BUKOHAHHS BHYTPIITHHOMAaTKOBOTO TIEPEIH-
BaHHS KPOBI.

4. B II TpumecTpi BariTHOCTI, A1 TPOTHO3YBAaHHSA
BHCOKOTO pu3uKy po3sutky HBII pexomennoBaHno nmposo-
ITH cepiifne Bu3HadeHHS piBHIB ADII (16-18-20 TmxaeHs
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BariTHOCTI) — iHTepBasioM 2 THXHI. JJOBEJICHO, 10 TiABH-
meHHs piBHs KoHeHTpanii ADII y marepuHCchbKiil KpoBi
>2,5 MoM mnepenytots pozsutky HBII Ha doni TspKkol
(eranbroi anemii ingyKoBaniit [1B19.

5. BpaxoByouu BUCOKUH PU3HK PO3BUTKY ceple-
BOI JlekomIeHcanii npu po3sutky HBII Ha Tii TsDKKOT
(beranpHOl aHeMii a00 (eTaTbHOrO MIOKapPIUTY, TPOBO-
JUTH KOHTPOJIb KPOBOIUTMHY Yy BEHO3HIH MPOTOL 10712,
PeBepcHMIT KPOBOTOK y BEHO3HIH MPOTOILL SIK MapKep aH-
TEHaTaJbHOTO JUCTPECY JOLIIBHO BU3HAYATH Y Pa3i BU-
SIBJIGHHS, SIK KOMIICHCOBAHOTO TaK 1 JIEKOMIICHCOBAaHOTO
MOPYLICHHS B apTepii MyNOBUHHM y TUIOJA 3 HEIMYHHOIO
BOJISTHKOIO.

6. Kpurepissmu epexruBnocti BI'T s nikyBaHHs
HBII innyxoBaniii [IB19 €: BipycHe 00TS>KeHHS Ty TTOBHH-
HOI KpoBi He nepeBuiye 4x10x5 MO/ml, max [TCIIK
CMA —(1,95+0,4) MoM, recraniiinuii Tepmin — (24+1,0)
(23-25) Tk eHb, HOPMANBbHI TOKa3HUKN KPOBOTOKY Y Be-
HO3HIH{ NPOTOILI 111012, BIJICYTHI exorpadidHi 03HaKu Mio-
KapJuTy.

7. PanHi 3MiHM KPOBOTOKY y BEHO3HIH rpoTotii (301516~
LIEHHSI MyJIbCAliHHOTO 1HJIEKCY BUILE 95 MPOLEHTHIIB) Ta
Ti3Hi (10s1Ba HYJIbOBOTO 200 PEBEPCHOTO KPOBOILIMHY Yy Be-
HO3HIH POTOIIi III0/12) € KPUTEPIsIMK, Ha sIKi JJOIIEHO Opi-
€HTYBaTHUCh Y BUOOPI TepMiHY PO3POKCHHS Ta HAJIaHHS
IHTEHCHBHOI JIOITIOMOTH HOBOHapokeHoMy 3 HB, sika mo-
JSIra€ B IPCHYBAaHHI CEPO3HUX TTOPOXKHUH, TIEPEITMBAHHS
CYMICHOI epUTPOLIUTAPHOI MacH.

BesnepeuHo, o B yMOBax Cy4acHUX MEAMYHHX JO-
CSITHEHB, 3100y TTS HOBHX 3HaHb Ta HACTOPOXKEHICTH JIiKa-
PpiB 110710 TAPBOBIPYCHOI iH(EKIIiT J03BOJIUTH TPOBECTH
panHio niarnoctuky [1B19 y BariTHUX *KiHOK Ta BYaCHO
PO3pOOUTH aKyUIepChbKY TAKTHUKY BEICHHS, HAIIPABICHY
Ha IOTIepPEDKCHHS] HEraTHBHOTO HACTIAKY 1H(IKyBaHHS
Jutst TooAa. Benmukum 3100y TTIM MaiOyTHROTO Oyze po3-
poOKa Ta BTUICHHS aJanTOBaHOI JJIs JIOJUHHN BaKLIHHU
npotu [1B19.
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THE RISK OF PERINATAL LOSSES DUE TO PARVOVIRUS INFECTION DURING PREGNANCY
AND WAYS TO PREVENT THEM

V. Bila'?, N. Bondarenko®, V. Tyshkevich', Y. Vitovsky’, T. Tsapenko?, S. Osadchuk*

Perinatal center in Kyiv', National Medical University
named after O. O. Bogomolets®
(Kyiv, Ukraine)

Summary

The course of pregnancy in infected women in endemic and epidemic situations is associated with a high risk of perinatal losses.
However, there is no specific etiotropic therapy for parvovirus infection. Insufficient records of clinical forms of the infection, possible
subclinical or asymptomatic manifestation during pregnancy, and lack of clear indications for examination, require the implementation
of effective methods aimed at preventing the negative consequences of parvovirus infection during pregnancy. Undoubtedly, in the time
of modern medical achievements, gaining new knowledge about the effects of parvovirus infection allows early diagnosis of PV19 in
pregnant women. The increasing availability of a procedure such as intrauterine red blood cell transfusion has significantly improved
the survival prognosis of fetuses with PV19-induced non-immune hydrops, but there is a lot of imprecise data, as this treatment could
not completely prevent fetal death. This made it necessary to define and develop efficiency criteria for this method of treatment. Taking
into account the fact that the frequency of perinatal fetal loss due to parvovirus infection is steadily increasing and the problems of
the clinical course of pregnancy as well as the prediction of the consequences of parvovirus infection for the fetus at different stages
of pregnancy have not been resolved yet, the algorithm of pregnancy management in case of possible infection with PV19 should be
studied nowadays. All these arguments were the reason for conducting this scientific research.

The purpose of this work is to reduce the frequency of perinatal losses due to intrauterine infection by developing an algorithm for
the management of pregnancy with parvovirus infection.

Research materials and methods. The study was conducted within the framework of the research topic of the Department of Ob-
stetrics and Gynecology No. 1 of the Bogomolets National Medical University “Restoration and preservation of reproductive health and
quality of life of women with obstetric and gynecological pathology in modern conditions” (state registration number 0113U007336).
To achieve the purpose of this work, a screening examination of 1090 pregnant women was performed to detect maternal vulnerability
to parvovirus infection. The survey included women who had symptoms of a viral disease during pregnancy or were at a high risk
of contact with infected people (worked in healthcare, kindergarten, or school, or had children under the age of 14 at home). At the
second stage of the study, a core group of 129 patients with a positive test result for parvovirus B19 was formed. The further course of
pregnancy, the delivery, method, and perinatal consequences in these women were analyzed. By decision of Bioethics Commission No.
1 on 30.02.2020 the research materials meet the requirements accepted by the international community and the current regulatory and
legal acts of Ukraine, and the requirements of the Code of Conduct for doctors of Ukraine.

Research results. Based on the study of pregnant women from the risk group of infection, it was established that the frequency of
detection of parvovirus infection in the structure of obstetric pathology is 11.8%. The rate of perinatal mortality is particularly high in
cases of non-immune dropsy of the fetus due to infection with parvovirus B19, which is 108.6%o. An algorithm for the management
of pregnant women was developed, which made it possible to reduce the frequency of perinatal losses with parvovirus infection. This
algorithm was implemented thanks to early diagnosis of this pathology among pregnant women with a high risk of the disease, serial
determination of alpha-fetoprotein indicators in maternal blood, weekly ultrasound monitoring of the condition of the fetus with Doppler
blood flow in the middle cerebral artery and ductus venosus of the fetus for 10 weeks. When severe fetal anemia manifested in a fetus
with non-immune dropsy, intrauterine blood transfusion sessions were performed, optimally at 23-25 weeks of pregnancy. The effec-
tiveness of carrying out blood transfusion for a fetus with non-immune dropsy due to PV19 will be successful if the following criteria
are followed, namely: the viral load in the umbilical cord blood does not exceed 4x10x5 MO/ml, max peak systolic blood flow velocity
in a middle cerebral artery — 1.95+0.4 MOM, gestational age —24+1.0 (23-25) week, normal indicators of blood flow in the venous duct
of the fetus, no USG signs of myocarditis. Intrauterine blood transfusion of a fetus with non-immune dropsy due to parvovirus infection
in the II trimester of pregnancy was successful in 72.7% (p=0.005). In the case of detection of both compensated and decompensated
umbilical cord artery disorders in the period of 27-32 weeks in the presence of blood flow disorders in the ductus venosus, premature
delivery by cesarean section was performed.

Conclusions. Pregnancy management according to the developed algorithm, in comparison with routine pregnancy management,
reduces the relative risk of antenatal fetal death by 21% (p=0.590), the risk of early neonatal mortality by 84% (p=0.003), the risk of
perinatal mortality by 77% (p=0.0004). The obtained data proves the prevailing efficiency of the proposed algorithm.

Key words: Perinatal Loss; Intrauterine Infection; Parvovirus Infection (PV19); Maternity Management; Nonimmune Hydropsy
Fetal.
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35ATAUEHHSA T'PYIHOI'O MOJIOKA
JJIA TIEPEAYACHO HAPO/IPKEHUX

HEMOBJIAT
. 0. loopancekuii’, A. O. Menvuiuxosa',
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JIbBiBCHKHI HAITIOHAIBHUN MEIMYHUN YHIBEPCHTET
imeni Jlanmna [Namuekoro, MO3 Yipainu
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Pestome

Monoxo mamepi ¢ onmuManbHUM RPOOYKIMOM XAPUYBAHHs HeMOBAAM. Bono xapaxmepuszyemvcs ne nuuie YHIKATbHUM
30a1aHCOBAHUM CKIAOOM HYMPIEHMIG, a | He3aMIHHUMY OION0IYHUMYU BIACMUBOCHIAMU, WO OCODNUBO BAICTUBO O/ NEPEOUACHO
Hapoodcenux dimetl. AKWO MAMEPUHCLKO20 MOTOKA HeMAE ab0 11020 KiNbKicmb HedoCmamus 0Jis 3a00801eHHs Xap4osux nompeo
OUMUHU, 3aMICb HbO20 PEKOMEHOYEMbCA GUKOPUCTNOBYEAMU OOHOPCbKE MONOKO. OOHAK 0OHOPCbKE MONOKO, K NPAGUIIO,
OMPUMYIOMb 810 IHCIHOK, SIKI HAPOOUIU C80IX dimell 8 mepmil (OOHOWEHUMU), A MOMY 60HO NEPEBUANCHO MICIUNMb HEOOCIMAMHbO
OinKa 0151 CHPUAHHA HALEIICHOMY POCTY NEPeOHACHO HAPOOdICeHUX Hemosam. Hesanexcno 6io mozo, 6UKOpUCmMogyemucst 00HOPCbKe
abo enacHe MOJLOKO Mamepi, 11020 30a2aueHHst HeoOXIOHe OISl 3A0060LEHHS NOMPED Y XAPUOBUX PEUOBUHAX NePEeOUACHO HAPOONCEHUX
HeMO8IAM, AKIi MArOMyb GUCOKUL PUSUK 3AMPUMKIU NOCIMHAMANbHO20 (DIi3UUHO20 PO36UMKY Ni0 Yac nepedy8anus 6 JiKapHi.
Icnye Oexinoka cmpameziil | RPOOYKMIB, SKI MONCHA SUKOPUCMOBY8AMU Ol RIOMPUMKU OAXNCAHUX MEMNIE POCTTY NepeddacHO
Hapoodicenoi oumurny. Cmanoapmue 36a2averHs epyoHo2o monoxa (I' M), sike Hapazi Hatuacmiuie 6UKOPUCIOBYIOMb Y 8i00LIEHHIX
iHmMeHCcUsHoOT mepanii HOBOHAPOOICEHUX, MOJICe He 3a0e3newy8amu niosuweHuUx nompeod y OIIKax y 3HAYHOT Yacmunu HeMOBAM
3 QYdHce MAN0I0 MACOoK Mina npu Hapooicenni. Hamomicms, inousioyanizosame 30a2auenHs Moxtce ONMUMI3y8amu CHOMCUBAHHSL
NOJACUBHUX pedosuH. THOUBIOyanizyeamu xapuoge 3ade3neuens MONCIUBO 3a OONOMO20I0 Pe2yIb08AH020 AD0 Yitb0B020 30a2auen s
T'M. Basicnusumu makoic € AKicmy i noxo0dceH s Komepyitinux 36azauyseauie I' M. /[na peanizayii inougioyanizoeanozo nioxody 0o
s0aeauensi I M mooice 6ymu KOpuUCHUM BUKOPUCIAHHS BIONOBIOHUX AHANI3AMOPI6. Boonouac, kniniuni nepesazu OKpemux nioxooie
00 36azauenmsn I' M, max camo, AK i GUKOPUCIAHHS PI3HUX KOMEPYIIHUX 30a2auyais, 30€0i1buio020 3anUalomscs HeGI0OMUMU.
YV yvomy 021100 npedcmasneni pesyiomamu HAUBANCIUBIUUX OOCTIONCEHb, KL BNIUBAIOMb HA KAIHIYHY NPAKMUKY, 4 MAKONC
onucaui cywaci nioxoou 0o 36azavents 2pyoHo2o moioka (I' M) 3 8i0n08IOHUMU NPAKMUYHUMU PEKOMEHOAYIAMU.

Knwuoesi cnosa: xapuysanns; epyone monoko; 36azauenus; noCmuamaibHull QisudHull po3eUmMoK; 3HA4HO HeOOHOUleHi

Hemoesama.

BeTtyn

HenocrarHe xapuyBaHHs y KDUTHYHI IEPIOAN PO3BUTKY
MO3KY 3MiHIOE TPA€EKTOPiIO0 HOTO POCTY 1 MOXKE MaTH Iep-
MaHCHTHI HETaTUBHI HACIIIKY JUIsI 30POB’ s JironuH [1].
Came TakuM IepiosioM € TPETii TPUMECTP BariTHOCTI, i
Yac sIKOro BiOyBalOThCs YUCIEHHI 010JI0T1UHI IpoLecH,
BKITIOUAIOYH TIOYATOK Mi€JIiHI3alli1, OpraHi3aiito HeHpOHiB,
CIiHOTeHe3, CHHanToreHe3 Toio [2]. 3a e BiJHOCHO KO-
POTKHI Yac po3MipH MO3KY TI0/1a 301TBIYIOTECS OliIbIIe,
HDK Y YOTHPH pazu [3], 110 CyIPOBOIKY€THCS TAKOXK LITBUI-
KHMM 3pOCTaHHSM IUIONII TOBEPXHI MO3KY 3 YTBOPEHHSIM
TpeTHMHHHX OOpo3eH i 3BuBHH [4]. OnHak, came y 1eH 1e-
PpioJt 3HAYHO HEJIOHOIICHI HEMOBJIATA, SIKI HAPOAMIIHCS IPU
TepMiHi rectamii < 32 THX, HepeBaXKHO IepeOyBaroTh Y BiJi-
JIJIeHH] IHTEHCUBHOI Tepartii HoBoHapoukeHux (BITH) i ya-
CTO HE OTPUMYIOTh IIOTPIOHOTO XapuyBaHHs [5,6]. Y cBotO
4epry, HeJJOCTATHE XapuyBaHHs 3 HACTYITHUM CIIOBIIbHEH-
HSIM [TOCTHATaJIbHOTO (iznyHOro po3Butky (I1OP) nos’s-
3aHe 3 HEraTMBHUMH BiJIIaJICHUMH HEBPOJIOTIYHUMH Ha-
ciifkamu [7]. Pe3ynsraTu cy4acHUX JOCIIPKCHb CBiUarh,
mo 1P neperyacHo HApOMIKEHOT TUTHHU HEAOCTATHHO
OLIIHIOBATH JIMIIIE 32 30UIBIIEHHSIM MacH Tia. Baxnmueum
€ CKJIaJl TKaHWH, sIKi (POPMYIOTBCS, 1 came 1Ie HalOUIBIIO
MIpOI0 BH3HAYA€ MaHOyTHI 37J0pPOB’S 1 pO3BUTOK. 30KpeMa
BCT@HOBJICHO, 1110 BIPOTiIHUMH I1€pelyMOBaMH JIOCSITHEHHS
Kpalix MOKa3HUKIB 3/10pOB’Sl TAKMX HEMOBJIST y JIOBrO-
CTPOKOBIH MEPCIEKTHBI € BUIII TEMITH JIIHIHHOTO POCTY,
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3pOCTaHHS 00BOIY TOJOBH 1 301IBIICHHS YaCTKU «HEKH-
POBOI» MacH Tija MPOTITOM MEPIINX THXKHIB KHUTTA [8,9].
Takum 4MHOM, ONTHMI3allisl Xapu4yBaHHS MepeYacHO Ha-
POIDKEHUX HEMOBIISIT BIIITPa€ KITIOUOBY POJIb Y TIOKpAIIEHH]
BIJTAJIEHUX HEBPOJIOTTUHHX PE3YJIBTaTIB IX BUXOIKYBAHHSI.

HesBaxxatoun Ha mporpec y HeOHaTaJIbHIl Hy TPHIIIOJNO-
rii 3a octanHi 20 POKIB i BIPOBAPKEHHS Cy4aCHUX CTaH-
JIapTiB €HTEPaJIbHOTO Ta MapeHTEePATHLHOTO XapuyBaHHS,
cnoBinbHeHui [1DP i HepocTaTHE XapuyBaHHS 3aJIHIIA-
IOTHCSI BAYKJIIMBUMH 1 TIOIIUPEHUMH KIIIHIYHUMH TTpo0OIte-
MaMH JJI1 HEMOBIIAT 3 Ty’Ke Majioro Macoro Tina (IMMT)
nipu HapopkenHi [10,11].

HasBHI HaykOBi TOKa3¥ CBiAYaTh, IO MOJIOKO Marepi
(MM) € onTUMaIbHUM MTPOLYKTOM XapdyBaHHS 1 JUIs 10-
HOIICHUX, 1 JJIS TIepeIYacHO HapO/HKEHUX HEMOBJIAT, 3a-
0e3reuyroun KOpUCTh IS X 370pOB’S HE JIMIIE Yy KOpPOT-
KOCTPOKOBIH, aje i B JOBFOCTPOKOBiH mepcrekTusi [12].
Binbmre Toro, MM noTpiOHO pO3IISIATH SIK KJIIOUOBUH
JKYBaJIbHO-TIPO(MITAKTUYHUH 3aci0 /ISl IepeaJacHo Ha-
POJDKEHUX JITeH, sIKi MOTpeOyIoTh JiKyBaHHS B YMOBax
BITH [13]. BonHnouac, crio>xuBaHHsI HATUBHOTO MaTepUH-
CBHKOTO a00 JOHOPCHKOTO TpyaHoro Mosoka (I'M) y cran-
JapTHUX 00’eMax He 3a0e3redye MiBUIIEHUX XapYOBHX
moTped mepeaqyacHo HapoKeHUX HeMOBIAT 3 JMMT
(tabmn. 1). Came Tomy I'M notpiOHO 101aTKOBO 30aradyBaTH
MTO)KMBHUMH PEYOBHHAMM, SIKI MICTATHCS Y HBOMY B HEJIO-
CTaTHI{ KUTBKOCTI, HacaMIepes, O1TKoM, KabIlieM, Gpocdo-
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poM, BiTaMiHaMH, MiKpoeneMeHnTaMu Tomo. He3paxaioun
Ha Te, 1m0 30aradeHHs [’ M mMpoKo MPaKTUKYIOTh Y HEOHA-
TAJIFHUX BiJUIUTCHHSX B YCHOMY CBITi, 3aJTUIIAE€THCS TAMATIO
JMCKYCIHUX 1 HEBUPILIIEHUX ITUTaHb, SKI BU3HAYAIOTh HE
JIUTIE BIAMIHHOCTI y KIiHIYHIN MpaKTHI, ane 1 meBHUN
CKENTHUIIN3M I0JI0 ONUIEHOCTI TAKOTO BTPYYaHHS B3araJi.

[TpoTsiroM O0CTaHHBOTO JIECSTUIIITTS OCHOBHI 3yCHILIS
HAYKOBIIIB 1 IPAaKTUKIB OyJIM CIIPSIMOBaHI Ha ONITUMIi3aIlii0
KJIIHIYHOT NPaKTUKK BUKOpHCTaHHS 30aradenoro I'M, Ha-
caMIiepesi, 3aBIsIKM TOKPAIIEHHIO SKOCTI 30aradyBadiB
1 3aCTOCYBaHHs 1HIUBIyaTi30BaHHUX MIiIXOJIB 0 30ara-
yeHHs ['M.

Baxnusictb rogyBaHHs HemoBnaT 'M

I'M € He nue HallKpaluM, aje i eTaJIOHHUM Ipo-
JIyKTOM XapuyBaHHs HeMoBIIAT [13,14]. Moro ocobnuBuii
CKJIaJI, /IO SIKOTO BXOZISITh «II0KMBHI PEYOBUHH 3 ONITUMAJIb-
HOIO 010/10CTYIHICTIO, TOPMOHAJIBHI Ta ()epMEHTATHUBHI
KOMIIOHEHTH, aHTHIH(EKIIiHI, pEYOBUHHU i3 TPOPIUHUMHU
BJIACTUBOCTSIMH Ta (PAKTOPH POCTY, CTOBOYPOBI KIIITHHH,
npeOiOTHKY Ta MPOOIOTHKH, 8 TAKOK 0€3J114 010aKTHBHHUX
O1nKiBY», pobuTh ['M yHIKaIEHIM MPOIYKTOM XapuyBaHHS
HE JIMIIE JUIsi HEMOBJIAT 3arajioM, a i JJIsl IepeyacHo Ha-
pomkeHux aiTeil 30kpema [15]. TomyBaHHS mi€i momys-
uii HemMoBiAT ' minBHINye MmaHcH iX BIKUBaHHS [16],
3a0e3Meuyrodr 3aXKCT Bijl HABAXUTUBIIINX yCKJIaHEHb,
OB’ I3aHUX 3 NEPEAYaCHUM HApOIKEHHIM, 30KpeMa BiJ
Hekpotuzyrodoro enrepoxority (HEK) i cencucy [17], pe-
THHOTIATIi HeJoHOIIeH X [ 18] i OpoHxonereHeBoi auciasii
(BJID)] [19]. XapuyBanns I'M Tako NOKparye J0BrocTpo-
KOBHIi HEHPOKOTHITHBHUI pO3BUTOK [20] 1 3MEHIIIy€e PU3UK
CEepIICBO-CYANHHIX 3aXBOPIOBAHB B TOPOCIOMY Bimi [21].

JlocimiJukeHHsI, B SIKUX MTOPIBHIOBAJIU KIIHIYHY e(ek-
THUBHICTH XapuyBaHHs BUKITIOYHO NoHOPChKkIM ['M (JAT'™)
3 XapuyBaHHSM MOJIOYHOIO CYMIIIIIIIO, 32CBITUMIIN KpaILy
neperocumicts II'M [21] i 3axucHY [if0 0CTaHHBOTO
mojo po3sutrky HEK [21,22]. €Bponeiicbke TOBapUCTBO
JUTSYUX FACTPOCHTEPOIIOTIB, TeaToIOB 1 Hy TPHIIIONO-
riB (ESPGHAN) [21,23], AMepuKaHChKa aKaaeMis Ie-
niarpii [13] i BeecBiTHs opraHizaiiisi OXOpOHHU 37J0POB’ st
[24] y cBOiX OCTaHHIX JOKYMEHTAaX i peKOMEHAAIIAX ITif-
KPECIIIOIOTH, 1[0 MOJIOKO Marepi Mae OyTH MPiOPUTETHUM
MIPOJYKTOM Xap4yyBaHHs IIepeuacHO HApOKEHUX JiTeil;
a'y pasi Horo BiICYTHOCTI a00 HEOCTaTHHOI KIIBKOCTI,
cJIiji BUKOpUCTOBYBatHu mnactepuzoBane /II'M [13,21,24].

MoTtpeba 36arauyBatn 'M onsa nepegyacHo

HapoOXXeHUX HemMoBINAT

HemoBnsita, HapoKeH1 Ha 1OYaTKy TPETHOTO TPUMe-
CTPY, HE BCTUTAIOTh OTPUMATH BiJ MaTepi YaCTHHY Xapdo-
BUX PEYOBHH 1 CTBOPUTH X JETIO JUISi BUKOPUCTAHHS ITiCIIS
HapomkeHHs. Bogaovac, 'M He 3a0e3meuye motped nepe-
YaCHO HApOJDKEHUX JITeH Y UNCICHHUX HyTpi€HTaxX i eHep-
Tii, SIKIIO HOTO MPU3HAYaTH y PEKOMEHI0BaHIH KiJIbKOCTI.
OTxe, 00N MaKCHMaIbHO BUKOPHCTATH BC1 IIEPEBary ro-
nyBaHHS ['M, yHUKHYTH 1e(IlNUTy IEBHUX HYTPIEHTIB, 3a-
0e3neunTH BUCOKI XapyoBi MOTPEOU HEOHOIIEHHX HEMOB-
JISIT, SIKi TOCTIHHO 3MiHIOIOTBCSI, IPOTATOM YChOTO MIEPiOy
rocmitaizanii 1 BiiMOBiJHO 3aM00IrTH CHOBIILHEHHIO
[I®P, neodxigHo 30araayBaru ['M [12,13,15,23-25].

Hacniaky HEZOCTaTHROTO CIIOKUBAHHS OKPEMHX HY-
TPIEHTIB MOXKYTh OyTH pisHUMH. HasiBHI J0Ka3u cBigyarh
po Te, mo AedinuT Oika € BaXKIIUBOIO MPUYNHOIO YIIO-
BUILHEHHSI POCTY 1 3MEHIIICHHS YACTKH «HEKUPOBOI» MacH
Tina, mo 6e3mocepeHpO OB’ I3aHO 3 HEraTUBHUMH BiIIa-
JICHUMH HEHPOKOTHITUBHUMU Hacltiikami [§]. PiBeHsb crio-
JKUBAHHS €HEPrii TaKoXK Mae€ icTOTHe 3HaueHHs. OHe paH-
JoMizoBaHe KOHTpoboBaHe mociimkeras (PK/T) 3acBin-
YKJIO, 1110 301IBIICHHS CIIOKUBaHH Oika Ha 1 1/ Kr/no0y
BiJl HAPOKEHH: 10 HocsirHeHHs MacH 1800 r HemocTaTHRO
JUIsl IOKPAILIEHHSI POCTY 1 HEBPOJIOTTYHOTO PO3BUTKY He-
JIOHOIICHMX JiTeH 3 Macoro npu HapomkeHHi 500-1249 r,
SIKIIO CTIOKMBAHHS CHEPTi1 3aJIUIIAETHCS He3MIHHIM [26].
JedinuT kainbiiiro Ta Gocdopy MPU3BOIUTE 10 OCTCOIICHII.
BaxnmBo Takox, mob HemosisTa 3 JJMMT orpumyBamm
JIOCTATHIO KUTBKICTh 3aJ1i3a, IIMHKY, MiJIi, CEJICHY Ta HOLTY.
Heo0xigaicTh 30araueHHsT MEHII 3pO3yMiJia 00 Map-
TaHIII, XpOoMy Ta Momioaeny [27]. JIist mepeBaxHOT O1Tb-
IIOCTI 1HIINX XapYOBUX PEUOBHH HE3HAYHA HECTAYa MOXKE
MAaTH MEHII CepHO3HI HACIIIKHU, 0COOIHMBO AKIIO AeinuT
€ TumuacoBuM. [Ipore Oyap-sika HecTaua OlIKka MOXKe Hera-
THUBHO BIUIMHYTH Ha PICT i ITOB’s13aHa 3 PH3UKOM HEHPOKOT-
HITUBHHX MOPYIIEHb. TakuM YMHOM, 3a0€31e4UeHHs O1JIKOM
MepeIacHO HApPOHKSHUX HEMOBIIAT B MEPIIIi THYKHI KHUTTS
norpedye ocobnuBoi yBaru [15].

Mera 36arauenus I'M nossirae y Tomy, 111o0u 1iiBu-
IIUTH KOHIICHTPAI[i}0 TO)KUBHUX PEYOBUH Y HHOMY JIO
PiBHSI, SIKMH 32 YMOBHM PEKOMEHJO0BAHOTO CHOXXHBaHHS
MoOJIOKa y KimbkocTi 135-200 mu/kr/no0y 3abe3meduts
Xap4oBi MOTpedU NmepeayacHO HapOJIKEHOT JUTHHU
(tabm. 1) [15,23]. BogHouac, 11i moTpedu 3a1exarhb Bif
TeCTAIIITHOTO 1 XPOHOJIOTIYHOTO BiKY, KIIHIYHOTO CTaHY
(HanpuKIa, HassBHICTh 3aTPUMKH BHYTPILTHEOYTPOOHOTO
po3BUTKY a0 Tspkkoi BJIJ]) # iHImMX 0COOTMBOCTEH KOXK-
HOTO HEMOBJISITH, TOMY 30aradenHst ' M noTpibHo ajan-
TYBaTH JJO KOHKPETHUX NOTpPeO MaIrieaTa B IIEBHUH Yac.

CyuacHi 36aradyBayi 'M

HasBHai 36aragysaui ['M (3I'M) npomuciioBoro Bupo0-
HUIITBA BIIPI3HAIOTHCS 3@ MOXO/PKCHHIM (3pO0IIeHi 3 KO-
POB’SYOTO, TOACHKOTO 200 OCITIOTO MOJIOKA) 1 CKIaI0M
Xap4OBHX PEUOBUH (MYJIFTUKOMIIOHEHTHI 30aradyBayi abo
O1IIKOBI, JIIMTIIHI Ta BYTJICBOIHEBI 00ABKH).

MynbTHKOMIOHEHTHI 30arauyBadi. MyIbTHKOMIIO-
HeHTHI 3I'M (M3I'M), siki BUpOOISIOTE 3 KOPOB’SIUOTO
MOJIOKA MICTSITh Pi3HY KUTBKICTB OiJKa, €Heprii, MiHepaiB,
MIKpOEJIEMEHTIB, BiTaMiHIB Ta €JIEKTPONITIB (Tadiu. 2).
OpHi€ro i3 CydacHHX CTpaTeriii onTIMi3allii 3a0e3medeHHs
Xap4yoBUX MOTped MepeayacHo HapOPKEHUX AiTel Oyio
BIOCKOHAIeHHs ckiaaxy M3I'M. [loxaBauHst JiHigiB 10
LIHX MPOAYKTIB 3 MapayJeIbHUM 3MEHIICHHSM BMICTy
BYTJIEBOIB 3MEHIIMIO iX OCMOJISUTBHICTE [15], a Takox
MM ABUIIMIO PiBEHD CIIOXKUBAHHS HE3aMiHHHUX KHPHHUX
kucior [28]. BoagHoyac, iCTOTHO BUIIUI BMICT OijKa Ta
KaJIopiii CripusiB Kpalliid JUHAMILI TOCTHATAIBHOTO POCTY
B ITepeI9acHO HAPOKCHUX HEMOBJIAT [29] Ha T1i Kpammoro
¢dyHKIIOHaTIBHOTO cTaHy X TpaBHOI cuctemu [30]. Came
Takuit oHoBieHH M3I'M 3 moBeaeHNMH e(eKTHBHICTIO Ta
6esmnekoro [28-30] (PreNAN®) HemonaBHO CTaB IOCTYII-
HUM JUTS BUKOPUCTAHHS y BITYM3HSAHIN KIIHIYHIH IPAKTHIII.
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O6’em (mn) - - - - 20 50
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i docmynHul 8 YkpaiHi; M3IM — mynbsmukomnoHeHmHul 36azadysady 'M; 30I'M — 36azadysay Ha ocHosi M.

He3sBaxkarouu Ha Te, 110 AeAK1 JOCHIIKEHHS 3aCBi-
YUIM KITHIYHI TepeBarun BUKOPUCTAHHS J1€TH Ha OCHOBI
BUKIIOYHO ['M (BKITIOYaroun 30aradyBad, BUTOTOBJICHUM
13 I'M) 1110710 3MEHIIIeHHST 3aXBOPIOBAHOCTI Ta CMEPTHOCTI
TepeayacHo HapOKEHUX HEMOBIIAT, @ TAKOXK BHJIATKIB Ha
ix mikyBanHs [31,32], BiIMOBiAHI TOKa3W OTpUMaHi mepe-
BaKHO Y CIIOCTEPEKEHNX a00 KBa3i-paHIOMi30BaHUX JI0-
cimipKeHHsX [32], 1 Bce 1mie iCHYIOTh CyMHIBH IIOJ0 e(hek-
TUBHOCTI IIUX MpoayKTiB [ 15,23]. Hocmimkerns OptiMoM
B Kanazi Briepie mopisasuto epextuBHicTs 30I'M 13 30a-
ragyyBayeM Ha OCHOBi KOPOB’SIYOTO MOJIOKA y HEIOHOIIIe-
HUX JITeH, SKuX XapdayBaiu BukiatodHo ['M [33]. ABropam
JOCITiPKEHHSI HEe BAAJIOCh BUSIBUTH BiIMIHHOCTEH MiXK Tpy-
TIaMH 3a TOJIEPAHTHICTIO J0 Xap4ayBaHHsI, TOKa3HUKAMH I10-
CTHaTaJbHOTO (DI3UIHOTO PO3BUTKY 200 3aXBOPIOBAHICTIO,
rimrodaroun HEK > 2 cranii. Ha ceoromni 30I'M Bupo-
onseThest oHiero kommnaniero y CILIA 1 BHKOpUCTOBYEThCS
nepeBakHo B [liBHIUHIN AMeputi [15].

M3I'M Bin eBponeliCbKUX BUPOOHUKIB MEPEBAKHO
MICTSITh TiIpOJIi30BaHUM 0i7I0K, X0Ua TI0Ka31B Ha KOPUCTh
OTO BUKOPHUCTAHHSA y TaKUX MPOAYKTax HeMae. Bimomo,
110 B HEIOHOIIEHUX HEMOBJIAT, AKUX TOyBAIH CyMIIIIITIO
3 YACTKOBO TiIPOTiI30BaHUM O17KOM, BUSBIISITU MEHIIIE
eIi30/1iB 3HUIKEHOT TOJEPAHTHOCTI O €HTEPATBLHOTO
XapuyBaHHS, IPOTE TipIie KUITKOBE BCMOKTYBaHHs [34].
3acTocyBaHHS IiIPOTi30BaHOrO OiJIKa B MOMYJIAIIT epe/-
YaCHO HApOJKSHUX JIITeH He MOKe OOT PYHTOBYBATHCS T'i-
MOTETUYHOIO MPOQiTAKTUKOIO allepTiYHUX 3aXBOPIOBAHb
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[15]. ITinBuImeHOTO PU3KKY aleprii y TaKuX HEMOBIIAT HE
OyJ10 BUSIBIIEHO HABITH ITi]] 9aC BUTOJIOBYBAHHSI CyMillIaMH
3 BUCOKUM BMICTOM KOpOB’s140r0 0iJ1Ka, 1 11e monaa 30 po-
KiB TOMY OYyJIO BUCJIOBJICHO TIPUITYIIIEHHS, 110 TIepeavacHi
MOJIOTH 3MEHIIYIOTh IMOBIPHICTh BUHUKHEHHS TSKKOT
aTomiyHoi XBopoOu [35]. TuM He MeHIIle, HasIBHICTb Tij-
pomizoBaHoro 6inka y M3I'M € BiAMOBI 1110 BUPOOHUKIB
MPOMYKTIB JUTSAYOTO XapdyBaHHS Ha BIOAOOAHHS JTiKa-
piB, AKi MMepEeBaXKHO XOUyTh YHUKHYTH JIOJIaBaHHS II1JTh-
HOT'0 KOpOB’stuoro Oika 1o I'M. Taka kiiHIdHA TpaKTHKA
I'PYHTYETHCS Ha pe3yJbTaTax OJHOIO JOCIIKEHHSI, sIKe
3aCBiIUMIIO MiABUIIECHHS PU3UKY aJIepTidHUX peaKIlii
Ha TJIi paHHBOTO BKMBAHHS KOPOB’SYOTO MOJIOKA B ITiJ-
TPyTi HETOHOMIEHUX HEMOBJIAT 3 OOTSIKEHUM CIMEHHUM
aHaMHe30M m1oja0 atormii [36]. [Ipote cydacHi poboTH
MPOJIEMOHCTPYBAJIH, IO MOPIBHAHO 3 AITHMH, K1 TIepe-
OyBany Ha BUTOJOBYBaHHI BUKJIIOYHO ['M, HemgoHOIIEH
HEMOBJISITA, siki oTpuMyBaiu 3I'M abo sSIkux roxyBaiu
BHUKJIFOYHO CIEIiaTbHOI0 MOJIOYHOIO CYyMIIIIIIO MPOTS-
ToM 4 Mic. TiCJs BUIIUCKH 31 CTaIliOHapy, He Maju ITij-
BHUIIIEHOTO PU3HUKY AJIEPriYHUX 3aXBOPIOBAHb IIPOTITOM
nepioro poky utTs [37]. Kpim Toro, panimie 0yJio mo-
Ka3aHo, 0 0i7KOBi 0OABKH 3 BAKOPUCTAHHSM I[1IJILHOTO
Oinka € epexTuBHUMH [38,39]. TakuM YUHOM, HEMAE TIEpe-
KOHJIMBUX JIOKa3iB HA MATPUMKY BUKOPUCTAHHS T1ApOITi-
30BaHoro 6inka y 3I'M, mpoTe 11e € Cy4acHOIO MPaKTUKOIO.

OIHOKOMIOHEHTHI xap4oBi go6aBku. Okpim M3I'M
ICHYIOTh CIeliajbHI Xap4oBi J00aBKH, IKi MiCTATH
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okpeMi HyTpieHTH. HaiigacTime iX BHKOPHCTOBYIOTH JIJIS
iHauBiqyanizoBaHoro 36aradenus I'M (ous. dani) [40].
ByrieBogHeBi 700aBKHU MEpeBaXHO MICTATHh ACKCTPUH
MAaJIbTO3H, & YKHPOBi — CEPETHBOTAHITIOTOBI TPUTITILICPHU/IH.
HemonaBHoO B 6116I10CTi €BPONEHCHKHUX KpaiH, BKITFOYA0TH
VYkpaiHy, cTana JOCTYITHOIO OiTkOBa J00aBKa, SIKa MICTHTh
rigpoJizoBaHuil 010K 1 OyJja cremianbHO Po3podIcHa
JUTSI HETOHOIIICHUX HeMOBJIAT (TabJ1. 2). biakoBi qo6aBku
HEOoOXI1H1 UIs1 pecynbosanoeo 30arauenns I'M, sike Moxxe
MAaTH KJIiHiYHI IepeBary HOPiBHIHO 3 iHIIUMHE CTPATETisIMA
30aravenHs [15].

CyuacHi cTparerii 36aradyeHHs 'M

[Tounnarouu 3 80-X pp. MHHYJIOTO CTOJITTS, BUKOPH-
cTaHHA 30aradeHoro I'M crano craHZapToM XapdayBaHHS
nepenyacHo HapO/PKCHUX HEMOBIAT y Ounbimocti BITH
cBiTy [15]. OnHak, He3BaXKaro4M Ha Te, MO AKICThH 30ara-
qyBadviB 1 MeToau 30araueHHs I'M 3 4acom mokparuimcs,
eHTepalibHe 3a0e3MeueHHs] HallMeHIINX TepeuacHo Ha-
POIKCHUX HEMOBIST HYTPIEHTAMH U €HEPri€ro 3alld-
Ia€ThCs HeJoCTaHiM. BogHouac, OonTUMAaNbHHAHN T AXiT
1o 30aradenns ['M momsrae y Tomy, mo0u 3a0e3nednTu
XapuoBi NOTPeOH KOXKHOT OKPEMOi IUTHHH, SIKi MOXKYTh
BIIPI3HATHCA Bil CEPETHBOTO MOKA3HHUKA I OyIb-gKO1
rpynu HEMOBIIAT [41].

V¥ 2010 p. Po6oua rpymna 3 muTaHp xapuyBaHHs Bcec-
BITHBOI acomiallii mepuHaTaIbHOT METUITIMHHN 3alIPOTIOHY-
Baja po3pi3HITH CTaHAapTHE W iHAMBITyaizoBaHe 30a-
radeHHsa I'M [42]. InguBinyamizoBane 36arauenns [ M,
y CBOIO Uepry, Moxe OyTH peryiaboBanuM [39] abo 1inbo-
BuM [40] (Tabm. 3). Poboua rpyna 3 nutanb 30aradenss ['M
€Bponeticpkoi acoriamnii 0ankiB [M y 2019 p. minTBepmuna
HEOOXI1/THICTh BUKOPUCTAHHS 11i€i TepMiHoorii [15].

Crannaprtae 36aradenss ['M

e naifronpeHinmii MeTo 30araueHHs, SKUH nepe-
Oauae gomaBaHHs (pikcoBanoi KimbkocTi MK3 Ha 100 Mt
I'M st fOCSTHEHHS pEKOMEH/IOBAHOTO CIIOKUBAHHS Xap-
4oBUX pedoBHH. L[5 dikcoBaHa KUIBKICTH Oysia BU3HAYEHA
Ha IACTaBi HE 30BCIM KOPEKTHOTO MPHUITYIICHHS IOI0
OJTHAKOBOT'O Ta HE3MIHHOTO CKiaxy ['M *kiHOK, siKi Hapo-
JIAITH TIepeadacHo. 30KpeMa, yBakaaoch, o I' M MicTHTh
He MeHIe 1,4 r 6iaka/100 M, 10, OHAK, HE BiMOBIAAE
aiicrocri [15]. Came Tomy crangaptHe 30aradeHus ['M
MOJKE He 3a0e3IeuyBaTH XapuoBHX MOTPeO YaCTHHU Haii-
MEHIINX HeMOBJIAT. CTaHgapTHE 30araueHHs MepeBa)xKHO
pO3MOYNHAIOTH, KOJH 00’ €M €HTEpaIbHOTO XapayBaHHS
(EX) nocsrae 50-100 mu/kr.

Hemonasuo Oyno oHoBneHo KokpeliHiBCbKUA CHC-
TeMaTUYHUH orysin, skuil BkirouanB 18 PK]I (n=1456),
B SIKUX OL[IHIOBaJIM e(DEKTHBHICTH 1 Oe3neKy cTaHaapT-
HOT'0 MYJIBTUKOMIIOHECHTHOTO 30aradeHHs1 [ M mopiBHIHO
3 BUKOpUCTaHHsIM Hez0araueHoro I'M y HepoHOMIEHNX
HOBOHAPOIKEHUX 3 MACOI0 Tijia TpH HapomkeHHi <2500 T
[43]. MeTa-anani3 BUsIBUB y cepennboMy Ha 1,76 (95%
Al: 1,30-2,22) r/kr/no0y xpamuly IMHAMIKy MacH Tijia Ta
Ha 0,11 (0,08-0,15) cM/THXKA€HDb BHINI TEMITH JITHIHHOTO
pocTy 3a 4yac nepeOyBaHHs y JIIKapHI Y HEMOBIIST, SIKi
otpumyBann 36aradene ['M [43]. CTaTUCTHYHO 3HAUyIIIa
BIJIMIHHICTP IIMX ITOKAa3HUKIB 30epiraiacs y miarpymax
niteit 3 JIMMT, i3 kpain 3 HU3BKUM ab0 cepeHIM piB-

HEM JIOXOALY, @ TAaKOX SIKILO JJIs 30araueHHs! BHKOPUCTO-
BYBaJIU [IOPOLIKOBY CyMilll JJIsl HE/IOHOLIEHUX HEMOBJISIT.
Bopnouac, orpuMaHi 1okxa3u Oynu 34e01TbIIIOT0 HU3BKOT
SIKOCT1 Yepe3 PU3UK YIEePEIKEHOCTI Ta HCOJHOPIHICTh
BKJTIOUEHUX JI0 OTJIAY JOCTiKeHb. 30arauenHs [' M ta-
KO 3a0€311e4yBasIo BiporiHO BUIIII TEMITH POCTY I'OJIOBH,
y cepenabomy, Ha 0,06 (0,03-0,08) cm/Tmxaens. Li pe-
3ynbTaTH Oynu orpuMani y yactuHi PK/I xpamroi sskocTi.
Ha mizcraBi nanux i3 ABoX gociimxkeHs (n=270) aBropu
OTJISIAY NINTIUIA BUCHOBKY TIPO BiICYTHICTH aHTPOIIOME-
TPUYHHUX BIIMIHHOCTEH 3aJI€)KHO BijJ BUT'OJIOBYBaHHS
36arauennm I'M y ckopuroBanomy Bimi (CB) 12-18 mic.
TpuBamnicTs rocmiTanizamii Ta yacToTa 3HHKEHOT TOJIE-
pantHocTi 10 EX He Biapi3Hsiuce Mixk rpynamu. He
OyJI0 TaKoX JKOIHUX BiIMIHHOCTEH 3a yactoTtoro HEK
(13 PKJ; 1110 HemMoBIIAAT), X0Ua i Pe3yJIbTaTh Tk OyiIH
OIIIHEHI K JOKAa3W HU3BKOI SKOCTI Yepe3 BUCOKUU PU3HK
YHEPEIDKEHOCTI Ta HETOYHICTh BUMIpIOBaHb. 3a BUCHOB-
KaMH OJIHOTO i3 TOCIIIIDKEHb TPYIH HE BIAPI3HSIIMCH 3a
IHJIEKCAaMU MEHTAJIBHOTO Ta TICHXOMOTOPHOT'O PO3BHUTKY,
SIK1 OLIIHIOBaUTH 3a IKaioro beitni y CB 18 mic. Takum uun-
HOM, CTaHJIapTHE MYJIBTHKOMITIOHEHTHE 30aradeHnas ['M
JUISL HEJIOHOLIEHUX HEMOBJISAT a00 AITEH 3 MAJIOI0 MaCOO
TiJIa TOKPAITy€e X KOPOTKOCTPOKOBHI (Bi3HIHUIN PO3BH-
TOK IiJ1 9ac IepBUHHOI rocrmitanizamii. OgHak po3Mmip
e(heKTy HEBEIUKH, a KIIHIYHA KOPUCTh € HEJOCTATHBO
3p0O3yMiJIO0, BPaXOBYIOUH 0OMEKEHICTh JaHUX IIOI0
JIOBI'OCTPOKOBUX POCTY Ta PO3BHUTKY.

OCHOBHOIO TPHUYNHOIO HEOCTATHHOI €(EeKTUBHOCTI
cTaHapTHOro 30aradeHHst ['M BBaXaroTh HEJJOCTATHE CIIO-
skuBaHH#A Oinka [15]. CranmapTHe 30arauyeHHs IEPeBaKHO
3a0e3nedye peKOMEHI0BaHE CIIOXKHUBAHHS €HEpril, aje He
MO)Ke 3a0e3MeunTH MoTpidHe CrioKMBaHHs Olnka y Oara-
ThOX HEMOBIAT 3 JIMMT (dakTudHe crio)XUBaHHS Oika
cTaHoBuTh 2,8-2,9 r/kr/nens) [44]. [Iparay4n nokpammTu
e(heKTHBHICTh CTAHJAPTHOTO 30araueHHs, OCTAHHIMH PO-
KaMH BUPOOHUKH Y/JI0CKOHAIMIIN CKJIaj] 30arauyBadis, mpo
110 #iia MoBa Buiie. KpiM Toro, BUBYaIach MOXKJIUBICTh
CKOPIIIIOTO MOYaTKy 30aradeHHsl, MicIs JOCATHEHHS 1000~
Boro 00’emy EX 20-50 mu/kr [23].

KoxkpeitHiBcbKHil Ta 1Ba 1HII CHCTEMaTHYHI OTJISIIH
HEI[0/IaBHO TOPIBHSIIN PE3yJIbTaTH PAHHBOT'O Ta Mi3HBOT0
nouatky 30arauenns ['M [45-47]. YV aBOX i3 1IUX OTIISIIB
IpyIu NOPIBHIOBAJIH 3aJI€KHO BiJ MOYAaTKy 30araueHHs
I'M 3a ymoBH gocsrHeHHs 1060Boro o0’emy EX menme
a60 > 100 ma/kr [45,46]. Y TpeThOMYy paHHIM 30araveH-
HSIM YBa)KaJI¥ HOT0 MOYaToK IICiIs JOCSITHEHHS 00’eMy
EX <40 ma/kr/mo6y, a mizHiM —> 75 mu/kr/moby [47].
VY ’k0gHOMY 3 OTJIsi/iB He OYyJI0 BUSIBICHO BiJIMIHHOCTEH
MIX I'pyNaMu 3a TEMIIAMH POCTY il 4ac NePBUHHOI roc-
mitami3anii, tonepanTtHicTio 10 EX, gactororo HEK, cem-
cucy abo CMEpTHICTIO. YCi JI0Ka3u OyJIM HU3BKOT SIKOCT1
yepes Te, M0 JOCIiKEHHS OyIH BiAKPUTHMH Ta 3a1Ty-
YaJii MaJly KUIbKIiCTh manienTis. He Oyiio 3HalineHo xox-
HOT iH(opMaii po Bij/IaIeH] HEBPOJIOTTUHI PE3yIIbTaTH
a00 MOKAa3HUKH JOBIOCTPOKOBOTO (DI3HUHOI'O PO3BUTKY
3asexHo Big 00’emy EX Ha MOMEHT nodaTky 30araueHHs
I'M. 3aranom HasSBHUX TaHUX HEAOCTATHBO, 00 OOTpyH-
TOBAaHO PEKOMEHYBAaTH ONTHUMAJIbHUII MOMEHT NIOYaTKy
30aragenHs I'M.
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Tabnuua 3

MopiBHANbLHa XapaKkTepucTUKa cy4yacHux cTparerin 36arayeHHsa M

IHavBigyanizoBaHe 36aravyeHHsi

PerynsoBaHe
36araveHHs 'M 6Ginkom perynoeTbes
Ha nigcTaBi OLiHIOBAHHA MeTaboniyHol
BiZNOBIAI HA CNoXuBaHHA Ginka
BpaxoBye iHaMBiayanbHi notTpetu
B Binkax
Bumarae BM3Ha4YeHHs CUPOBATKOBOrO
BMICTY CE4OBWHM — Mapkepa BinkoBoro
mMeTaboniamy

CtaHpapTtHe
36aravyeHHs
BukopucTtanHsa 36aravysada 'M
BiQMNOBIAHO OO CTaHAAPTHOrO
NpOTOKOIY
He BpaxoBye iHAMBIQyanbHi
BigMiHHOCTI cknagy ™M

LlinboBe
36araveHHsi 'M BignosigHo oo
BM3Ha4Y€HOro BMICTY HYTPIEHTIB
Yy HbOMY
BpaxoBye akTyanbHUn BMICT
HyTpieHTiB Yy M

Bumarae TpyoomicTKoro i BapTiCHOro

AHani3 cknagy He notpideH ananisy cknagy MM

3anexuTb Bif TEXHIYHMX MOXITMBOCTEN
aHanisyBaTu Cknag Moroka
i HassBHOCTi OkpeMux 36aravyBayiB

MpocTtun metog,
Han4acTille BUKOPUCTOBYETLCS

BunsHayeHHs1 cMpoBaTKOBOrO BMIiCTY
CEYOBUHW € NErkogoCcTynHUM

CnoxuBaHHs Ginka He ) N
OnTMMI3ye CNOXMBAHHS HYTPIEHTIB

iHOuBigyanisoBaHo, i Moxe 6yTu

i 3abe3neyeHHs xapyoBux NoTped

Mokpaluye 3abe3neveHHs Binkom

HegocTaTHIM

Ha cporozHi BBaXKaeThes, 0 OCHOBHUM LIISIXOM BH-
pitreHHs mpobiIeMu O1TKOBOT HEIOCTATHOCTI MiJT Yac cTaH-
JapTHOTO 30aradeHHA € iHIuBiAyanizamis 30aradenas [ M
[15,21,25,42].

InnuBinyanizoBane 36aradenas ['M

PerympoBane 30arauennst. Lleit metox OyB po3poOneHuit
CTIeTIiabHO, TII00 YHUKHYTH HE JIUIIE HeIOCTaTHROTO, a 1 HaJl-
MIPHOTIO Xap4yBaHH:L. 3a JIOIIOMOTOIO [IbOIO METOJLY CIIOKH-
BaHH OLITKa PETYIFOETHCS Ha MiZCTaBi MeTabOMIYHOT peakil
KokHOT MTHHH. [TicIst JOCATHEHHS PEKOMEH/IOBAHOTO PIBHS

craggapTHOTO 30aradeHHs | M 3a moromororo M3I'M (Hamp.,
1 cammte (1 1) 3I'M PreNAN® Ha 25 M1 MOJTOKa) €(heKTHBHICT
30araueHHs BU3HAYAIOTh 33 PIBHAMH CEUOBHHHU a00 a30Ty
CEUOBHHH Y KpOBi. BMICT CE4YOBMHM BUMIpIOIOTH JBidi Ha
THUXKIEHB. SIKIIO OTPUMAHUN PE3YyNbTaT HUKYUHU 32 Opo-
roBe 3HaueHH (<3,57 MMOIB/IT), IPU3HAYAIOTH TONATKOBHI
OLTOK y popMmi OLITKOBOT TOOABKH 200 30LTBIIYIOTE HOTO 103Y.
SIKII0 piBeHb CEYOBHHH TIEPEBHIITY € TIOPOTOBE 3HAYCHHSL, 110
CBITYHTH ITPO HAMIPHE CTIOKUBAHHSA Oika [>5,71 MMons/m],
PpiBeHB 30aradeHHsI 3HIKYIOTH (Tadm. 4) [15].

Tabnuus 4
PekomeHpauii wopo perynbosaHoro 36arayeHHsa 'M [15]
PiBHi 36ara4eHHs i kinbkictb 3I'M/go6askm (r Ha 100 mn 'M)
3'M/pobaBka > > 0 MK3 " ) 3
MK3 PreNAN® Ya* Vo* 1 /25 mn 11/25 mn 11/25 mn 11/25 mn
Binkoea go6aska Nutrilon® - - - 0,4 0,8 1,2

lpumimka. *— yacmka ei0 cmaHOapmHoi Kinnekocmi MK3 (4 &/100 mn), saky 0odaroms Ha 100 mn M.

IlinpoBe 30araucHHs. KoHIeMIIis 1IUILOBOrO 30aradyeHHs
TPYHTYETBCS HA aHANi31 MaKpoelIeMeHTHOTo ckiaaxy ['M
1 oro 30arayeHHi TaKUM YHHOM, 1100 KO)KHA JMTHHA I10-
CTIfHO OTpUMYyBaja PEeKOMEH/IOBaHY J000BY KiTbKICTh Hy-
TpieHTIB i eneprii. Lleit meTox GyB BriepIiie 3armpornoHOBAHII
1 nocmimxennit Polberger Ta criiast. y 1999 p. [48] i mepen-
0adaB JMIIIe 1HIUBITyaTi30BaHy Kopekmito Oinka. [TimotHe
nociimkeHas Rochow Ta criBast. [40] Biepiie mpogeMoH-
CTpPyBAJIO TOILTbHICTH KOPEKIIii BMICTY BCIX MAKPOHYTPIEHTIB
y I'M 3a nonoMororo aHajizy Horo Ky IBidi Ha AeHb. [l
KOPEKLIii BUKOPHCTOBYBAJINCEH OJHOKOMITOHEHTHI IIPOIYKTH,
JIONTaBaHHSA SIKUX 10 MOJIOKA ITiIBUIILyBaJIO BMICT Oika 10 3
/11, xupy — 1o 4,4 /a7 1 ByreBoniB — 1o 8,8 /. Temmm
POCTY HEMOBJIAT y TPYIIi ILTHOBOTO 30aradeHHs He BiAPi3HS-
JIFCH BiJT BIIOBITHUX MOKAa3HUKIB Y ITEH y TPyIIi CTaHAAPT-
Horo 30aradenns (= 20 r/xr/no0y). [Ipore aBropn mokazamm
BHCOKY KOpEJISAIIiI0 MK 00’ eMoM crioxkuToro I' M 1 301bIreH-
HSIM MAacCH TiJIa JIUIIE Y TPYTI [iThOBOTO 30aradeHHs.

s nimsoBoro 36aragenus I'M motpiben anamizaTop
MOJIOKa, SIKHH € JOPOTHM, ITOTpeOye MOCTIHHOTO Kaliopy-
BaHHS Ta KBaji(ikoBaHOTO 0OCTyroBYBaHHS. [HII HEmO-
JIKK Ta MepeBaru pi3HuX crpareriii 30aradenss ['M ys3a-
raypHEeHo y Taoum. 3.
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3a migcyMKaMu HemoaaBHb0ro KokpeiHiBChKOTO OT-
sy (7 PKI; 521 autuHa) 3aramoM BUKOPUCTaHHS 1HIH-
BiyaJsli30BaHOTO (PETyIbOBAHOTO 1 IILIFOBOTO) 30aradeHHs
I'M 11 HemOHOIICHUX HEMOBIIAT 3a0€3MeYyBajio Kparry
JUHAMIKY iX aHTPOIIOMETPUYHNX ITOKA3HHUKIB 710 BUTTUCKH
3 JIIKapHi 13 cepenHporo BiAMiHHICTIO B 1,88 1/KT/100Y 32
Macoio, 0,43 mm/m00y 3a moBxuHOIO Tina Ta 0,14 MM/m00y
3a 0OBOZIOM TOJIOBH MOPIBHSAHO 31 CTAaHIAPTHUM 30aradeH-
HaM [49]. BignoBigHi TOKa3HUKKA OKPEMO IS IITEOBOTO
30araueHHs Oy HIDKYMMU 1 cTaHoBwH 1,87 r/kr/mo0y
ta 0,45 MM/1006y 32 BiICYTHOCTI BIIMIHHOCTEH IIO/I0 TEM-
miB pocTy ToysioBU. HatomicTh, perynpoBaHe 30araueHHs
3abe3meuyBasio HAWBHUII TEMIIH POCTY i3 CEPEeIHBOIO
BIpOTiIHOIO BiAMIiHHICTIO ¥ 2,86 T/KT/m00y 3a Macoro,
0,54 mm/ mo6y 3a gomxuHOO Tina Ta 0,36 MM/m00y 3a 00-
BOJIOM TOJIOBH TIOPIBHSHO 31 CTaHAAPTHUM 30aradeHHsIM.
ABTOpH OISy NIHIIIN BUCHOBKY, IO iICHYIOTH TOKa3u
MaKCHMyM MOMIpHO1 SIKOCTi (d4epe3 BUCOKY HEOTHOPI-
HICTB JOCII/KEHB 1 IUPOKI TOBipYi IHTEPBAJIH) HA KOPHCTh
iHauBiAyaTizoBaHoro 30aradeHHs ['M 11s moKpameHHs
MIBUKOCTI POCTY MEPEAYacCHO HAPOIKEHUX HEMOBIIST
3 MaJIOIO MacCOI0 Tijla IPY HApOKCHHI. AHAITI3 HE BUSBUB
BIIMIHHOCTEH MK TpyTIaMH 3a TPUBATICTIO TOCIITai3a1lil,
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cMepTHIcTIO, 9acTotoro HEK, cericucy, pernHomnarii Hemo-
HomeHHX, octeorneHii Ta BJIJ]. BignoBinHi qokasu mamu
HU3BKY SKiCTh, OCKITBKH OUTBINICTh 3a3HAYCHUX MTOKA3-
HUKIB OI[IHIOBAJIU JIWIIIC B OJHOMY 3 JOCHI/DKEeHb. Takum
YHHOM, Ha ChOTOIHI HE BiIOMO, UM ITIeBHA CTpaTerisg 30ara-
4yeHHs1 [ M ICTOTHO BIUIMBAE HA PH3HK 3aXBOPIOBAHOCTI Ta
CMEPTHOCTI MMEPEIUacHO HAPOIIKCHUX HEMOBJIAT.

36arayeHHs 'M nicna BUNUCKKM AUTUHU AoOOMY
Ha cporomHi HeMae KOHCEHCYCY OO0 HEOOXiTHOCTI
30aradyBaru ['M miciisi BUIIMCKY NEepeaYacHO HapopKe-
HUX HEMOBIIAT i3 JiKapHi, Xo4ya Oinpmie 15 pokiB ToMy
B €IMHOMY O(IIIHHOMY JTOKyMEHTI Ha [0 TEMY eKCIEpPTH
ESPGHAN pekomenryBanu 30aradyBaru ['M npuHaiiMHi
JI0 TOCSITHEHHS IIOCTMEHCTPYaIbHOTO BiKy 40 1, MOXKINBO,
710 52 TroK. JUTsl HAWMEHIINX TIepeuacHo Hapo/PKEHHX JiTel
3 1eiITOM MacH Tija UIA BiKy Ha MOMEHT BUIIHCKH [50].
OcTraHHE AECATIIITTS 03HAMEHYBAJIOCS IBOMA BasKJIU-
BHUMHU TEHJCHIIsMU. Hacammepes, 3MeHIINIaCh 4acToTa
3aTPUMKH [TOCTHATAIBHOTO (izunaHOTo po3BHUTKY [10,11].
BonHouac, 3011bIIHIIaCh YaCTKa HEMOBJIAT Ha TPYAHOMY
BHUTOJIOBYBaHHI Ha MOMeHT BummckH [51]. Kpim Toro, 6yio
BCTAHOBJICHO 3/IaTHICTh MEPEAYacHO HAPOIKEHUX JiTel
perymioBatu 00’eM cnokutoro I'M nis 3a0e3nedeHHs
xapuoBux motped [20]. OnHak OCTaHHE CTOCYETHCS JTUIIIC
HEJOHOIICHUX TITEH, SIKi TOCATAIOTh TOCTMEHCTPYaslb-
HOTO BiKy 40 TIX, OCKUTBKH MEHII 3pPiJIi TiTH MIEPEBaKHO
HE3/1aTHI J0 [IbOTO Yepe3 BiICYTHICTh TOTPIOHUX HABUYOK
rogyBaHHs. TakuM YHMHOM, iCHY€ BIKHO MOXJIMBOCTEH ISt
OIITHMI3alil XapuyBaHHS TaKMX HEMOBJIAT IiCIISI BUITUCKH
[15]. BogHouac, He3Ba)kalO4X Ha MIMPOKE BUKOPUCTAHHS
3I'M st HeIOHOIICHUX AiTeH y BIIMIICHHSX U HOBO-
HAPOJPKEHUX, OYII0 MaJIO IMyOITiKaIlii Ipo IX 3aCTOCYBaHHS
micist BUMACKH. Tak, B octanHi# KokpeitHIBChKIIA OIS
2013 p., sskuii OLiHIOBaB €(EKTUBHICTh CTAHJAPTHOTO
30aradeHHs I'M micist BUNUCKH, YBIWIIUTN JTHATIIE 2 TOCII-
JokeHHs [52]. OpHe 3 HUX BKJIIOYAJIO MepeayacHo HapoI-
JKEHUX HEMOBIIAT, SIKUX HA MOMEHT BHITMCKH TIEPEBAKHO
rogyBamu ['M, a B iHIIOMY JiTH MOTIH mepeOyBaTu Ha
Oynb-sikomy rogyBanHi ['M. Mera-aHai3 He BUSIBHB KO-
HUX BiIMIHHOCTEH MiXk TpYyIIaMH 00 TeMIIiB (pi3HIHOTO
PO3BUTKY TIiJT Yac NEpBUHHOI rocrriTanizanii Ta yepes 3-4
Micsiii [52]. BogHovac, He3Ba)xaloun Ha 3HaUYHY HEOJIHO-
PLAHICTB JOCIIKEHB, OyI0 BCTAHOBJICHO, III0 HEMOBIIATA,
SIKUX rofyBajin 30aradeHum ['M, masu OUIbLy JOBKUHY
tima y CB 12 mic. (cepenns BiaminHicTs — 0,88 cMm; 95%
A1 0,01-1,74 cm). [liTh, IKHX rogyBajy epeBakHo 30a-
raueHuM ['M, Manu Kpamuii 3ip depe3 YOTUPH Ta MIiCTh
MICSIIiB; & TAKOX BHINUN BMICT MiHEpPaIbHUX PCUOBUH
y kictkax y CB 12 mic. Oanak, He OyJ10 BiaMiHHOCTEH
y pe3yabrarax OLiHIOBAHHS HEBPOJIOTIYHOTO PO3BUTKY 3a
mikanoro beitni y CB 18 wmic [53,54]. JocnimkeHHs, ki
OLIiHIOBAJTH e()eKTUBHICTH 30aradenHs [ M micis BUIHCKH,
HE TPOAEMOHCTPYBAJI IIKI/UIMBOTO BILIMBY LIHOTO BTPY-
YaHHS Ha YacTOTY IPYIHOTO BUTOZOBYBaHHS [ 15].
HesBaxkarouu Ha Te, 110 30arauennss [' M njis IUTHHH,
SIKY TOIYIOTh I'PYAbMH, € MEHII IIPAKTHYHNAM, OCKIUJIBKH IO~
TPiOHO OATKOBO 3ITiKYBAaTH MOJIOKO, HAKOITIIYETHCS BCE
OlIIbIIIe JTOKA31IB TOTO, IO YCIIIIIHA peatizallis i€l cTpa-
Terii MOXKITUBA 32 JIOTIOMOTOI0 Pi3HUX MeToAiB [15,55,56].

Jas mpukiamy, SKI0 Ha MOMCHT BHUITUCKU TEMITH
POCTY IepeIIacHO HAPOPKCHOT IUTHHH € CIIOBIILHCHUMH,
BoHa Mae macy 2100 r i it moTpi6HO mpm3HaunTu 3['M
PreNAN®, To 11e MOKHA 3pOOUTH BiAMOBIAHO O TAKHX
pexoMeHmamnin [56]:

1) Hanpukmnan, Ko J000BHi 00’ €M XapuyBaHHs CTa-
HOBUTH 160 MJI/KT, OTpiOHO 30aradyBaTu 336 Mi/m00y
(160 M * 2,1 kr = 336 Mi/m00Yy);

2) ockinbku 1 camre 36arauyBaua (1 r) craHmzapTHO
JONTAI0Th 3 PO3paxyHKy Ha 25 mur ['M, nns 30aradeHHs
336 mut notpibHo 13 came 30aragyBaya (336 mi/25 mi =
13,44 (=13) came/noby);

3) TicIs BUIMACKA PEKOMCHYEThCS BUKOPUCTOBYBATH
50% Bix cranmapTHOro 36aradeHus [56], Tooto 50% mo-
TpeOu cTaHOBUTUME ~ 6 caire/mo0y.

4) npurotyBatu «koHueHtpar» 3['M: Bmict 2 camre
JIoMaroTh 10 3 mut 3mimkeroro I'M, mo6 orpumat 4 mi
KOHIICHTPATY,

5) IIOJICHHO JaBaTH AMTHHI 3 KOHIICHTpaTH 30ara-
yeroro I'M (mmig 9ac roxyBaHHS TPYABMH 3 JIOKEUKU 200
HINIPHUIIA) TOKK Maca Tijla He OYHe 301IbIyBaTUCh BiJIIO-
BiJTHO JI0 KPUBOI CTaHAAPTY;

6) 3MEHINYBaTH Ha OIMH KOHIICHTPAT Ha J00y Ha THX-
JIEHb 0 TTOBHOI BIIMIHM.

BaxnuBo 10 BUMHUCKH TUTHHU 13 JTIKapHi HAIaTH BiJl-
MOBIIHI PEKOMEH/IAIIT 1 HABYMTH OAThKIiB TUTHHH, SIK BU-
KOPUCTOBYBATH 30aradqyBad.

TakuM 4MHOM, iICHYIOTH OOMEXEHI JOKa3n e(eKTHB-
HocTi 30aradeHds ['M micias BUMUCKU TUTHHU TOJIOMY,
OJTHAK HAsIBHUX JaHHUX HEIOCTATHBHO, MO0 MiATBEPIUTH
noTpely oro pyTHHHOTO BHKOPUCTaHHs. Ha choromHi
PEKOMEHIYETHCS IHANBIMYaIEHUM ITiIX1]] O IPU3HAYCHHS
MK3 miciist BUNIMCKH HEAOHOIICHOT TUTHHH 31 CTaI[iOHApY,
HacamIepen, K0 BCTaHOBIICHO croBiTbHeHHS [IDP Ha
el MOMEHT.

BucHoBku

3arajoM HasiBHI Ha ChOTOMHIIIHIN ICHb HAYKOBI HaHi
MiATBEPIKYIOTh JOIUIEHICTh BUKOPUCTAHHS MYTBTHKOM-
MOHCHTHHX 30arauyBadiB ['M st mokpamieHHs GizuaHoro
po3Butky HeMOBIAT 3 IMMT y mikapHi. [HauBigyamizo-
BaHe, HacaMIIepe]l PeryJIboBaHe, 30aradeHHs MoXe 3a0e3me-
YHTH JOIATKOBY KOPHUCTh. PeecTpariis B YKpaiHi Cy4acHOTo
MYJIBTHKOMITOHEHTHOTO 30aradyBada ['M PreNAN® poGuth
MOYKJIIBUM TTOBHOILIIHHE 3aCTOCYBaHHs CTpaTerii perysibo-
BaHoro 30aradeHHs I'M y BITUM3HSHIN KITiHIIHIN TPaKTHIII.
[oTpiOHi T0AATKOBI HAYKOBI JIOCIIKSHHS, 100U T ITBEP-
JIUTY TTO3UTUBHUH BIUTMB 30aradeHHs I M Ha TOBrOCTpOKOBi
KJIHIYHI pe3ybTaTH, a TAKOK JOIUIBHICTh PYTHHHOTO 30a-
radenHst ['M miciist BUIIMCKY Ta BUKOPUCTaHHsI 30araqyBadiB
Ha ocHOBi ' M. Tum He MeHIIIe, BiATIOBIAHO IO OCTAHHIX pe-
komenanii excrieptiB ESPGHAN 2022 p. [23] asst migBu-
IIeHHS Xap4oBoi minbHOCTI I’ i 9ac roqyBaHHS HEMOB-
ast 3 JIMMT citii BUKOPHCTOBYBATH Cy4acHi MYJIBTHKOM-
MOHEHTHI 30araayBayi (piBeHb JTOKA30BOCTI 1); pO3MOYHHATH
CTaHIAapTHE 30aradeHHs JOMUIHHO BKE IICIs TOCATHEHHS
00’ emy 40-100 mi1/Kr/n00y, SIKIIO KIIHIYHUI CTaH TUTHHU €
MIPUHHATHUM (PiBEHB TOKAa30BOCTI 2); HE BHKOPHUCTOBYBATH
IHII CrIeniabHI KOHIEHTPOBAaHI BUCOKOKAJIOPIiiHI Xap4oBi
MPOAYKTH 3aMiCTh 30araqyBadiB (piBeHb JOKa30BOCTi 3).
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BREAST MILK FORTIFICATION FOR PRETERM INFANTS
D. O. Dobryanskyy', A. O. Menshykova', I. P. Pasichniuk’

Danylo Halytsky Lviv National Medical University,
Ministry of Health of Ukraine
(Lviv, Ukraine)

Summary

Mother’s own milk is the optimal food for infants. It is characterized not only by a unique balanced composition of nutrients, but
also by essential biological properties, which is especially important for preterm infants. If there is no mother’s milk or it is amount is
not enough to meet daily needs, it is recommended to use donor human milk (HM) instead. However, donor HM is commonly obtained
from the women who delivered at term and often does not contain enough protein to promote proper growth of preterm infants. Whether
donor milk or the mother’s own milk, human milk fortification is essential to meet the nutrient needs for growth and development of these
preterm infants, who are at high risk of growth retardation during hospital stay. There are several strategies and commercially available
HM fortifiers that can be used to maintain the desired growth rate. Standard HM fortification, which is currently most commonly used
in neonatal intensive care units, may not meet the increased protein needs of a significant proportion of very low birth weight infants.
Instead, individualized fortification can optimize nutrient intake. It is possible to individualize the food supply with the help of regu-
lated or targeted HM fortification. The quality and origin of commercially available HM fortifiers are also important. To implement an
individualized approach to the fortification of HM, the use of milk analyzers can be useful. However, the clinical benefits of individual
approaches to breast milk fortification and the use of different commercially available HM fortifiers remain largely unknown. This review
presents the results of the most important studies that influence clinical practice and describes current approaches to HM fortification
with relevant practical recommendations.

Key words. Nutrition, Human Milk; Fortification; Extrauterine Growth; Very Preterm Infants.
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CHARACTERISTICS OF PHYTOTHERAPEUTIC
USE DURING PREGNANCY AND

IN THE POSTNATAL PERIOD: INDICATIONS,
LIMITATIONS, AND RISKS (LITERATURE
REVIEW AND ORIGINAL RESEARCH)

O. 1. Voloshyn, L. O. Voloshyna,
O. I. Dogolich, H.V. Bachuk-Ponych,
L. V. Okipnyak

Bukovinian State Medical University (Chernivtsi, Ukraine)

Summary

Increase in the morbidity of women during pregnancy and in the postnatal period, the known limitations using of modern
synthetic drugs cause the search for ways of medical assistance, in particular use of phytotherapy.

Aim: highlight the world and own experience of using phytotherapeutic agents during pregnancy and in the postnatal period,
indications, limitations and threats.

Materials and methods: used available monographic and journal sources in the electronic systems MED Line, EMBASE,
Scopus, Web of Science using methods of analysis, comparison and generalization.

Results. It has been established that scientists from the world’s leading scientific centers state a growing interest in using of
phytotherapy methods as one of the important approaches of medical pluralism in the pathology of pregnancy and in the postnatal
period. depending on the level of economic development and the state of the medical industry of the state and the commonality
and differences of the principles and forms of providing phytotherapeutic assistance. Commonality is that even ancient and
simple methods and means of phytotherapy in this contingent of patients, along with modern ones in developed countries, are,
albeit to varying degrees, effective and safe.

In countries with a low socio-ecological level, simple methods according to ancient traditions are still forced to be used,
mainly as a self-initiative or on the advice of friends, family, rarely — on the recommendations of specialists without clear
recommendations regarding the duration and remote consequences of application, which is unfavorable.

There are some difference between of using phytotherapy in the developed countries of Europe and USA is that various
means, forms of plant factors are mainly manufactured in accordance with modern requirements of the Ministry of Health, are
recommended on the basis of evidence-based medicine by properly trained obstetrics and gynecology personnel, modern sources
of information are available for the improvement of medical personnel, training of pregnant women. The clear effectiveness
and side effects of herbal preparations, their impact on the body of the mother, fetus and lactation processes are monitored.
Various trainings and forms of improving using of herbal medicines are carried out and need for close contacts of obstetrician-
gynecologists with specialists in complementary and alternative medicine.

Conclusions: Modern scientific studies testify to the effectiveness, safety and necessity of using herbal preparations in the
pathology of pregnancy and the postnatal period as one of the important components of medical pluralism. The specifics of their

use must comply with the requirements of the DMR and be recommended on the basis of evidence-based medicine.
Key words: pregnancy, postnatal period, phytotherapy, application, safety, training.

Relevance

In recent decades, a decline in health has been observed
worldwide, especially in developed countries, due to
various socio-economic, environmental and other factors
[53, 54]. Leading scientists in the field of nutritional
biochemistry, such as K. Campbell, have also emphasized
the significant role of modern foods in the deterioration of
the health of nations, attributing this to the use of herbicides,
pesticides, hormone-like substances, antibiotics, and other
modern technologies in agriculture, livestock, poultry, and
food industries [52]. Campbell notes that such practices in
these industries are necessary because otherwise it would
be impossible to solve the problem of feeding the world’s
growing population. However, these foods contribute to
numerous metabolic, neuroendocrine, regulatory, and
immune dysfunctions from early childhood, including
the reproductive period of human life. Therefore, there is
a prospect of further deterioration of health and increase
in morbidity of the population. With regard to women’s
health, obesity, infertility, pregnancy and postnatal
pathologies, and hypogalacty are major challenges [6].

Management of pregnancy and the postpartum period is
further complicated by chronic diseases of internal organs,
which may have developed at various intervals before

pregnancy. The most common are renal and genitourinary,
digestive, respiratory, cardiovascular, neurological,
endocrine, secondary immunodeficiency and anemia
diseases, the frequency of which is increasing [41, 43].
Frequently, exacerbations of these conditions occur during
pregnancy, requiring appropriate therapeutic interventions
based on modern evidence-based medical approaches
dominated by synthetic chemotherapeutic drugs. However,
the global obstetric-gynecological and pharmaceutical
communities have expressed serious concerns about the
use of synthetic drugs during pregnancy [3, 5, 8].

We should also mention the severe challenges that
humanity, including the obstetrics-gynecology community,
has faced, such as avian flu, swine flu, and COVID-19.

In such cases, ranging from routine situations in the
gestational and postnatal periods to various complications,
including the acute infections mentioned above, how
should we proceed? What do we know historically? What
approaches have been adopted by medical communities
in different countries with low, medium and high levels of
medical care? It turns out that both in the past and in the
present, regardless of the level of economic development of
a country or its medical field, considerable attention is paid
to the accumulated knowledge of traditional medicine, with
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different degrees of refinement, methodological approaches,
forms and duration of treatment, as well as ways of
administering substances to a woman’s body, depending on
the particular complications of the corresponding period of
pregnancy, and more. In the last decades, scientists from all
over the world have been working on this topic, which has
resulted in numerous original articles, analytical reviews,
and discussions on the subject and has highlighted the need
for further research. The authors of this publication also
have their own experience in this field.

The aim of this work is to analyze the literature and
highlight the features of phytotherapeutic agents’ use
during pregnancy and the postpartum period, indications,
limitations, threats, and prospects for further research.

Materials and methods. Available monographs,
journal articles from electronic systems such as MEDLINE,
EMBASE, Cochrane Library, Scopus, Web of Science
were used, applying methods of analysis, comparison and
generalization. The most important and qualitative sources
that form the basis of this work have been considered.

Results. According to the analyzed sources, despite the
high attention of scientists, clinicians, and pharmacists in
different countries, there is medical pluralism and consensus
on the possibility and necessity of using phytotherapeutic
agents and modern synthetic drugs according to nosological
conditions and medical-pharmaceutical precautions
for the corresponding drug [22, 23, 47]. The use of
complementary medicine (CM), including phytotherapy,
during pregnancy, lactation and the postnatal period is
increasing worldwide. In a multinational study conducted
in 23 countries by Kennedy D. A. et al [28], the most
common CM methods were found in Russia (69.0%),
Australia (43.8%) and Poland (49.8%). However, in Spain
and the United States, only 14.2% and 13% of women,
respectively, use CM methods. The use of CM methods
is also low in countries with weak economies, such as
Kenya [20, 22]. In the majority of countries worldwide,
herbal remedies are classified as over-the-counter drugs.
One of the main reasons for the low use of CM in these
countries is considered to be the lack of awareness among
women about the efficacy and risks of using CM methods
during pregnancy and lactation [27], which is related to
both the lack of relevant literature for patients and the
lack of knowledge about this issue among obstetricians.
The most common forms of application in all countries
are teas, infusions, extracts, macerates, aqueous-alcoholic
tinctures, powders, tablets, capsules, and topically —herbal
compresses, poultices, creams, ointments, and essential oil
extracts (for aromatherapy) [16, 39].

In one of the most recent multinational studies by
Canadian researchers Kennedy D. A. et al [28], conducted
in 18 European countries, North America, and Australia
through a special questionnaire via social Internet and
national websites, it was found that pregnant women and
mothers in the postpartum period are currently more likely
to use herbal remedies on their own initiative, based on
advice from friends or family, the Internet, mass media,
or phytopharmacy staff, than on recommendations from
obstetrics-gynecology, therapeutic staff, or pharmacists.
The most commonly used herbs include valerian, hops,
sage, echinacea, yarrow, dandelion, ginkgo, lemon, mint,
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and cranberry [6, 8, 10]. However, there is a lack of
information on the self-initiated use of plants that are
contraindicated during pregnancy, such as lingonberry
(Vaccinium vitis idea), lovage (Levisticum officinale),
or some plants for which there is no information on their
use during pregnancy, such as grapefruit (Citrus spp),
sea buckthorn (Hippophae rhamnoides), pink rhodiola
(Rhodiola rosea), and heather (Calluna vulgaris). However,
in such a survey, it is impossible to determine which parts
of the plants were used, the type of extraction, the doses,
the duration of use, and so on. The most fundamental
approach to studying this problem was taken by Australian
pharmaceutical scientists Barnes L. A. et al. [7], who studied
the global experience through the prism of economic levels,
culture, professional education, sources of herbal remedies,
their forms of application, including the ability of countries
to manufacture them according to international GMP
standards, as well as the safety of their use during pregnancy
and postpartum period, lactation, the possibility and
conditions of wider implementation in practice, the duration
of use of herbal remedies depending on various pathological
manifestations, the age of patients, their financial and
educational constraints, national traditions, family care, etc.
In this paper, the authors note that in developed countries,
pregnant and postpartum women primarily use herbal
remedies produced according to modern GMP requirements
when needed, whereas in the poorest countries, local
raw materials and homemade forms of preparation (teas,
infusions, decoctions) traditionally dominate, and it is
difficult to properly assess their efficacy, safety, and level of
information. Based on the best achievements in developed
countries in the successful use of CAM methods as an
important component of comprehensive medical care, the
authors see the need for education of pregnant women,
lactating mothers and those with postnatal pathologies,
as well as obstetric-gynecological personnel, the need
for professional interaction with CAM specialists, and
education of pregnant women and those recovering from
childbirth in the prevention of possible complications.
Researchers see future success in this direction by
strengthening the educational and informational component
for medical personnel and patients through modern gadget
technologies, which have gained practical implementation
[7,9, 21,28, 31, 37].

However, in this work, although profound, the authors,
as pharmacists, provided a somewhat narrowed view
without emphasizing specific pathological manifestations
of pregnancy and the postnatal period or specific
medicinal plants. In this context, valuable information
is provided by their British colleagues V. M. Balboltin
et al [6], who pay special attention to the side effects
and interactions during different stages of pregnancy
regarding the most commonly used herbal remedies,
including chamomile, echinacea, ginger, cranberry,
raspberry, aloe, licorice, almond oil, and fenugreek. The
warnings about possible side effects of chamomile on fetal
development (premature labor, low birth weight, small
stature, chest deformity), echinacea (hypoplasia of the left
ventricle, congenital diaphragmatic hernia, hydronephrosis,
syndactyly, laryngotracheomalacia, hypospadias),
syndactyly, laryngotracheomalacia, hypospadias), ginger
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(headache, dryness, irritation of the oral mucosa, unformed
stools, diarrhea, allergy, drowsiness in mothers, and in
fetuses in the second or third trimester — development of
interventricular septal defects, In the second and third
trimester of pregnancy — development of interventricular
septum defects, right lung pathology, pelviectasis, and in
the near gestational period—decreased head circumference
in newborns), licorice (threat of premature labor,
restlessness, aggressive behavior, possible preeclampsia,
later—early puberty in girls, endocrine problems in adults),
raspberry (hypoglycemia, increased need for cesarean
section, uterine spasms, diarrhea, constipation, bloating,
nausea, headache) are important within this spectrum.
The interactions of ginger with metformin (increased
hypoglycemic effect), aspirin (increased antiplatelet effect),
nifedipine (synergistic effect), chamomile with diazepam,
dihydrocodeine (increased sedative effect), non-steroidal
anti-inflammatory drugs, benzodiazepines (inhibition of
CYPAI12 and CYP2D6 action) are indicated. However,
it should be noted that similar consequences are possible
with long-term use of these herbal remedies, especially
at significant doses. In most publications it is mentioned
that pregnant and postpartum mothers used various herbal
remedies for only a short period (5-14 days) to alleviate the
corresponding symptoms without noticing any side effects.
Local application of herbal remedies rarely resulted in side
effects, usually of allergic origin. Therefore, numerous
sources from different countries share a common opinion:
the use of phytotherapeutic remedies during pregnancy
and the postnatal period is moderately effective and safe.
However, the views of obstetricians and gynecologists,
especially those of the Romanian researchers C. Grigoriu et
al [21], are considered more important in this matter. They
emphasize the need for modern approaches and quality
control, starting from the cultivation and subsequent
stages of processing plant raw materials in accordance
with international rules, regulatory and registration
processes of phytotherapeutic remedies. They point out
the significant difference between traditional empirical
phytotherapy, without proper scientific evidence and
clinical trials, and modern phytotherapy based on scientific,
phytochemical, pharmacognostic and toxicological studies
(phytonutrition). Such an approach allows not only to
study the mechanisms of action of medicinal plant factors
on a modern level, but also to scientifically justify the
formation of phytocomplexes from different plants with
synergistic or multifunctional positive effects. Certain
components of medicinal plants are classified as prohibited
during pregnancy. For example, plants containing alkaloids,
coumarins, saponins, sesquiterpene lactones, cucurbitacins,
and anthraquinones are considered dangerous for pregnant
women. Some plants are either prohibited or have warnings
during pregnancy due to their emetic or diuretic effects.
Plants with emetic effects include Yarrow (Achillea
milefolium), Garden Rue (Ruta graveolens), Sage (Salvia
officinalis), Motherwort (Leonurus cardiaca), Sweet Flag
(Acorus calamus), Calendula (Calendula officinalis),
Licorice (Glycyrrhiza glabra), Parsley (Petroselinum
crispum), Thyme (Satureja hortensis), Fennel (Foeniculum
vulgare), Wormwood (Artemisia absinthium), Hibiscus
(Hibiscus syriacus), Coltsfoot (Tussilago farfara), Verbena

(Verbena officinalis), Senna (Senna alexandrina), Sea
Buckthorn (Rhamnus frangula), nettle (Urtica dioica),
juniper (Juniperus communis), lavender (Lavandula
angustifolia), anise (Pimpinella anisum), and yellow
gentian (Gentiana lutea) [8, 33].

Plants containing alkaloids have embryotoxic effects
during pregnancy, such as barberry (Berberis vulgaris),
celandine (Chelidonium majus), ephedra (Ephedra sp.),
and Canadian goldenseal (Hydrastis canadensis). Certain
precautions should be taken with plants containing bitter
constituents and essential oils that may also cause mild
nausea during pregnancy, such as aloe (Aloe vera),
red pepper tincture (Capsicum annuum), comfrey
(Symphytum officinale), mistletoe (Viscum album),
cinnamon (Cinnamomum ceylanicum), and pasque flower
(Pulsatilla sp.) [8, 23].

Some medicinal plants are widely used as spices in
different cultures, but they should not be used in large amounts
or by pregnant women. These include basil, parsley, oregano,
rosemary, marjoram, radish, saffron, and greens. Occasional
use of tansy, thyme, hyssop, and plantain is possible.

Pregnant patients can safely use herbal remedies
in generally recommended doses, such as chamomile
(Chamomilla recutita), mint (Mentha piperita), raspberry
branches (Rubus idaeus), ginger root (Zingiber officinale),
cranberry (Oxycoccus palustris), blueberry (Vaccinium
uliginosum), echinacea (Echinacea purpurea), rose hip
(Rosa canina), blueberry (Vaccinium myrtillus), and alfalfa
(Medicago sativa) flowers [8, 10, 50].

In recent years, extensive research has been conducted
on the specific use of ginger, turmeric, raspberry, stinging
nettle, and plants with antioxidant and immunomodulatory
activity in pregnant women and in the postnatal period [11,
14, 30, 31, 40, 42, 45].

However, phytotherapy may have several side effects [32]:

— Gastrointestinal disturbances (loose stools, diarrhea,
abdominal discomfort, gastroesophageal reflux, nausea).

— Preterm labor if licorice products are used in the
second trimester.

— Preterm labor with excessive consumption of
chamomile tea and licorice products.

— Maternal hypoglycemia with excessive consumption
of raspberry leaf tea.

— Polyhydramnios with frequent use of senna
preparations.

Nursing mothers may have restrictions on the use
of lactogenic plants such as fennel, basil, and turmeric.
Interestingly, in recent years there have been interesting
recommendations for the use of turmeric in pregnant
women. These plants have long been known for their
multiple beneficial effects on dyspeptic symptoms,
flatulence, abdominal discomfort of various origins, kidney
disease, respiratory disease, headache, and more recently,
hepatoprotective, antispasmodic, antioxidant, antiviral,
antiplatelet, and fibrinolytic properties [30]. Their potential
use in the comprehensive therapy of COVID-19 infection
has even been considered [4, 13, 34, 46]. Considering the
potential pathological changes in the digestive, respiratory,
and renal systems of pregnant women and infectious
processes of various localizations, including COVID-19,
further clarifying research can be considered promising.
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What therapeutic regimens are recommended for the
practical use of herbal remedies? A group of Romanian
researchers, including obstetrician-gynecologists,
pharmacologists and ecologists, led by Grigoriu C. et al
[21], based on an in-depth analysis of scientific reviews
and meta-analyses, propose the following schemes

— For pregnancy disorders in the first trimester:
infusions of small amounts of chamomile, mint, ginger,
hops, or inhalations of essential oils of lavender, lemon,
rose hip, mint, ginger.

— For insomnia: weak infusions of valerian root,
lime blossom, hops cones, lemon balm, or mint leaves,
separately or in combination.

— For gastrointestinal disorders: infusions of ginger
root, chamomile flowers, mint leaves, fennel seeds.
However, laxative teas and chamomile should not be used
for constipation because they stimulate uterine contractions
and may increase the risk of premature labor. However,
mild laxatives such as flaxseed or psyllium leaf extract and
cranberry fruit extract may be used.

— Hemorrhoids: Creams containing poplar buds, witch
hazel leaves, oak bark, or hemorrhoidal suppositories
containing extracts of witch hazel, poplar buds, and horse
chestnut seeds.

— Urinary tract infections: infusions of cranberry
berries or leaves, blackberry leaves, goldenrod. The most
substantiated evidence regarding cranberries for urinary
tract infections comes from the research of Norwegian
scientists [25], who conducted a study involving a large
group of pregnant women (68.5 thousand) at different stages
of pregnancy and early postnatal period and established
the significant effectiveness and safety of cranberry use
for mothers, pregnancy outcomes, fetal development and
lactation. They consider cranberry products as first-line
agents for asymptomatic bacteriuria. In Ukraine, such
products are known as diuretic supplements, including
“Krenfors”, which has antibacterial, antifungal, anti-
inflammatory, diuretic and antioxidant properties.

— Venous pathology: for prevention, infusions of nettle
leaves, witch hazel, yarrow or venotonic capsules with
horse chestnut or witch hazel extract and consumption of
bitter lemon.

— Anemia: Stinging nettle, dandelion, elderberry juice,
bee pollen infusions.

— During childbirth: substances that stimulate labor
(infusions, tinctures) of yarrow, raspberry twigs and leaves,
vervain, blackberry, cimicifuga, cinnamon (bark, powder).

— Hypogalactia (low milk supply): infusions, teas of
anise, fennel, black cumin, chamomile flowers.

— Weaning: mint, sorrel, thyme, stinging nettle, sheep’s
sorrel teas, application of local compresses or infusions of
jasmine, parsley leaves, cabbage to the mammary glands.

— Mastitis: compresses with concentrated infusion
of thyme seeds for one hour a day on the affected area or
compresses with crushed cabbage leaves.

— Postpartum depression: infusions and preparations
with St. John’s wort, aromatherapy with essential oils of
lavender, jasmine, lemon, tea rose.

— Infusions of echinacea, ginger root, mint, lemon, lime,
blackcurrant leaves and fruit, rose hip, poplar buds, propolis.
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— COVID-19 infections during pregnancy: infusions
and preparations of echinacea, ginger root, cinnamon
powder, turmeric, bee products (propolis, pollen, royal
jelly) [4, 49, 51].

From a practical point of view, the views of the
well-known German phytotherapist Baumler S. [8] is
important, as he highlights medicinal plants for external
use (vulvitis, colpitis, vaginal wounds, mastitis) with anti-
inflammatory, antibacterial, reparative and anti-edematous
activity: oak bark, witch hazel, white nettle, yarrow, plants
containing essential oils such as sage, chamomile, thyme,
lavender, marjoram, thyme, tea tree, St. John’s wort,
mallow (sprays, compresses, baths). For internal use, this
scientist considers the use of raspberry and blackberry
leaf infusions as possible in cases of nausea and vomiting
in pregnant women.

In recent decades, there has been an increasing need
for cesarean deliveries and sometimes other surgical
interventions in pregnant women who have used various
phytotherapeutic remedies. In this context, it is necessary
to follow the recommendations of the European and
American Societies of Anesthesiology, which state that
phytotherapeutic agents should be discontinued two
weeks before surgery [17, 27, 48]. Discussion. One of the
important global problems of humanity is the increasing
incidence of diseases, especially during the reproductive
period, due to various environmental, socioeconomic,
modern lifestyle and nutritional factors, among others.
This problem becomes more acute during pregnancy,
postpartum and lactation, when the use of modern synthetic
drugs is undesirable or insufficiently studied. In such
cases, it is necessary to resort to traditional medicine of
the past and modern phytotherapeutic agents. Scientists
from leading research centers around the world, in
analytical reviews, note the growing interest in the use
of phytotherapy for various pregnancy pathologies and
in the postnatal period, both in developed countries and
in countries with weak economies and medical sectors.
They study the common approaches and their differences,
the availability of information in these countries, and the
prospects for further research in line with the realities of
life. It is noted that in countries with weak economies,
the use of herbal remedies during pregnancy and the
postnatal period often occurs according to folk traditions,
mainly as a result of the pregnant women’s own initiative
or recommendations from friends, family, and less often
from obstetric-gynecological personnel, phyto-pharmacy
employees, or the mass media, among others [1, 18, 19,
38]. In most cases, it is the amateur use at home (teas,
decoctions, infusions, powders, ointments) without clear
recommendations regarding the duration of use, criteria of
efficacy, or mention of side effects. In general, however,
such approaches and forms of use have been found to be
effective and safe [19, 21, 29, 55].

Meanwhile, in developed countries of the world, the
modern approach to the use of herbal remedies for this
population differs in high requirements for their production
according to international GMP standards, justification
of their use primarily based on evidence-based medicine,
sources of information for obstetric-gynecological and
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pharmaceutical personnel, availability of contemporary
scientific and practical literature, appropriate training of
medical personnel, and rare use of herbal remedies as
a result of self-initiative or information from the Internet,
advice from friends or family [35, 37]. The effectiveness and
possible side effects of the herbal remedies used, as well as
their impact on the mother’s body, the fetus, and the lactation
process (mental-emotional, spiritual, cultural state) are more
clearly monitored. Ways to improve this process are being
studied (training of medical personnel, pregnant women,
lactating mothers, training at different levels, publication
of specialized literature, use of modern communication
tools), as well as the development of new functional food
supplements, teas, tablets, capsules, infusions with extracts of
medicinal plants, probiotic supplements, creams, ointments,
and essential oils for inhalation or topical application.
Developed countries have government regulatory agencies
that monitor the efficacy and potential side effects of herbal
medicinal products. Examples include the FDA (Food and
Drug Administration) in the United States, the European
Medicines Agency in Europe, and the Healthcare Products
Regulatory Agency in the United Kingdom.

In recent decades, beekeeping products such as propolis,
pollen, royal jelly, and bee bread have been increasingly
used as phytotherapeutic agents for the aforementioned
purposes [49]. It is obvious that modern medical care
for women during pregnancy, postpartum, including
lactation, should be based on medical pluralism, combining
traditional Eastern and Western folk medicine with modern
allopathic medicine [5, 7, 9, 21, 28]. Traditional Eastern
and Western folk medicine is also referred to in the
literature as complementary and alternative medicine
(CAM). Specialists in this field of medicine are scarce in
most countries of the world, even in developed countries.
In complex cases of pregnancy and the postnatal period, it
may be necessary to include CAM specialists in the medical
team. Given the trends of increasing frequency and severity
of diseases affecting women during these periods of their
lives, and the growing future demand for qualified CAM
interventions, the shortage of specialists in this field poses
a challenge to obstetric-gynecological personnel, who will
need to independently acquire knowledge and skills in
CAM as one of the ways to increase the effectiveness of
medical care for this important group of women.

The authors of this article have their own extensive
experience in the successful use of various herbal remedies
and beekeeping products in pregnant and postpartum
women, as highlighted in a series of monographs [49, 50,
51]. Our data on efficacy, forms, and methods of application
are consistent with the materials presented in the article.
Specifically, we have used the following phytotherapeutic
agents for various manifestations of pathology in pregnant
and postnatal women

— For gastrointestinal disorders: remedies with ginger,
fennel seeds, dill, linseed, lemon balm and chamomile.

— For infectious processes: Protiflazid, Immunoflazid,
Umbkalor, remedies with eucalyptus, echinacea, yarrow
and propolis.

— For postnatal depression: remedies with valerian,
yarrow, lemon balm, mint, hop cones and cimicifuga.

— For anemia: beekeeping products (royal jelly with
honey and pollen, propolis), spirulina.

— For postnatal asthenia: beekeeping products,
propolis, feverfew, extracts of Eleutherococcus and
Rhodiola rosea.

All in all, the level of phytotherapy use among this
group of patients in Ukraine is somewhat reminiscent of
that in Third World countries. However, there are significant
manifestations of modern approaches similar to those in
developed countries. For example, the pharmaceutical
market offers a considerable and constantly growing
number of domestic and foreign phytotherapeutic products
manufactured according to modern international GMP
standards. Regional production centers for such products
have been established and are developing in the Kyiyv,
Zhytomyr, Zakarpattia and Poltava regions. However,
in comparison with European countries, the use of these
products based on the recommendations of obstetrician-
gynecologists and pediatricians is insufficient. The reasons
for this are the low level of modern knowledge and
experience of specialists in phytotherapy, insufficient
information and educational components in this process,
poorly functioning educational courses and training in this
field at clinical departments of medical universities, and
insufficient attention of central and local medical authorities
to the development and implementation of phytotherapy as
an important component of medical pluralism in providing
assistance to this significant group of patients. In Ukraine,
the rich plant resources of the Carpathian region are
underutilized, and modern phytosanitary technologies, as in
Germany, are not yet applied in pharmaceutical production.
In our country there is only one scientific research institute
of phytotherapy at Uzhhorod National University, only one
department of phytotherapy at Kyiv Medical University
of the Association of Folk Medicine, which is capable of
training specialists — phytotherapists. There is only one
specialized journal «Phytotherapy. Journal», which is
rarely generalized and distributed with the experience of
domestic and foreign scientists in this field. Although the
relevance of such clinical research and the informational
component for medical personnel and patients is currently
evident and promising.

Conclusions: Modern scientific research and medical
practice indicate the effectiveness, safety and necessity
of using phytotherapy in the pathology of pregnancy and
the postnatal period as an important component of med-
ical pluralism. The means and forms of its application
should comply with international GMP requirements and
recommendations of evidence-based medicine. In order
to increase the effectiveness of phytotherapy use, further
scientific research, personnel training, educational courses
and training for phytotherapists, obstetric-gynecological
personnel and appropriate state attention to this medical
field are recommended.
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Pesrome
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PARENCHYMA PRESERVING SURGERY

IN THE MANAGEMENT OF GIANT
PULMONARY HYDATID CYST COMPLICATED
BY ENDOBRONCHIAL RUPTURE

IN CHILDREN: CASE REPORT

S. Babuci'?, N. Dogotari', V. Petrovici'?,
I Negru', V. Negru®

Public Medical-Sanitary Institution Mother and Child
Institute “Natalia Gheorghiu” National Scientific-
Practical Center for Pediatric Surgery',

“Nicolae Testemitanu” State University of Medicine and
Pharmacy? (Chisinau, Moldova)

Summary

The authors report a clinical case of a 15-year-old female patient with a giant pulmonary hydatid cyst that was diagnosed
only after rupture and successfully operated. The patient suffered a minor trauma during gym class, and a short time after the
trauma she vomited profusely with a large amount of colorless fluid. Subsequently, her condition worsened, with fatigue, severe
pain in the right hemithorax, severe cough with poor sputum, dyspnea and unspoken hemoptysis, so she was admitted to the
hospital. After admission, a CT scan confirmed the diagnosis of pulmonary hydatid cyst complicated by endobronchial rupture
with subtotal involvement of the right lower lobe. The patient underwent surgery by right lateroposterior thoracotomy. After
removal of the parasitic larvocyst, the remaining postechinococcectomy cavity was padded. In the postoperative period, partial
insufficiency of the padding sutures was observed, which was treated conservatively.

The authors conclude that echinococcectomy with silver nitrate treatment of the residual cavity and filling with superimposed
bursae in giant pulmonary hydatid cyst complicated by endobronchial rupture is an effective technical procedure that allows to

reduce postoperative morbidity and hospitalization time in this serious complication.
Key words: Hydatid cyst; Lung; Protoscolycidal Agent, Surgery, Child.

Hydatidosis is a worldwide public health problem
characterized by significant postoperative morbidity
and mortality in endemic areas, including children [1,
2]. The negative intrathoracic pressure combined with
the high elasticity of the lung parenchyma in children
and adolescents, against the background of a not fully
developed immune system, causes the rapid asymptomatic
growth of hydatid metacestode to impressive sizes [3, 4].
Although there is no standard size to define a traditional
“giant” hydatid cyst, parasitic cystic formations with
a diameter greater than 10 cm are considered giant hydatid
cysts, which represent a special clinical entity in children,
determined by some technical difficulties of surgical
treatment, which often requires lung resection and is
often associated with postoperative complications, which
significantly prolong the hospital stay and increase costs
[5, 6]. At the same time, giant lung cysts are likely to be
complicated by rupture, endangering the life of the child
[7]. In this context, we report a clinical case of a patient
with a giant pulmonary hydatid cyst that was diagnosed
after rupture and successfully operated.

Patient C., 15 years old, was urgently hospitalized in
our institution by air ambulance, the patient suffered an
insignificant trauma during physical education. At the time
of admission, the patient’s condition was serious, with
fatigue, severe pain in the right hemithorax, severe cough
with poor expectoration, dyspnea and mild hemoptysis.
About 4 hours ago, after a short period of time from the
trauma of being hit with the ball, she vomited profusely
with a large amount of colorless liquid. Heredocollateral
antecedents were insignificant.

General examination revealed a normosthenic
constitution, significantly reduced excursion of the right

hemithorax, auscultatory breathing only in the apical
regions on the right side, contralateral ragged breathing.
Pulse—95-100 beats/min, blood pressure —90/60. Routine
laboratory tests showed leukocytosis (18.2x1091), increased
ESR.

The chest x-ray showed a large cystic formation
located in the middle and lower lung with a well-defined
internal contour, with a horizontal hydro-aerial plane,
the external contour being obliterated; massive perifocal
pneumonic infiltration and areas of pneumofibrosis (Fig. 1).
Computed tomography allowed to establish with certainty
the diagnosis of pulmonary hydatid cyst complicated by
endobronchial rupture with subtotal involvement of the
right lower lobe (Fig. 2).

In the projection of the lower lobe of the right lung, a
solitary massive hydroaerial cystic formation, well outli-
ned, with dimensions of 10.3x8.0x9.0 cm is visualized. The
floating membrane sign (,,Camelot sign”) is clearly hig-
hlighted. On the posterior wall of the cavity, the presence
of some linear structures with a tortuous path determined
by the collapse of the hydatid larvocyst can be observed.
There is hyperattenuation of the adjacent lung parenchyma
determined by consolidation with involvement of the lower
and middle lobe on the right. Pleural effusion is present on
the right (18-20 UH) with a maximum thickness of 4.0 cm.

After preoperative preparation, a right lateral posterior
thoracotomy was performed. During the revision, a cystic
formation of large dimensions was found, occupying
almost the entire lower lobe, with significant compression
of the adjacent lung segments and the middle lobe. After
opening the formation, the ruptured hydatid larvocyst was
found, which had a thin wall and was floating in a small
residual amount of hydatid fluid (Fig. 3).
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Fig. 1. Patient C., 15 years old. Preoperative chest X-ray (explanation in text)
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Fig. 3. Intraoperative appearance of pulmonary hydatid larvocyst complicated by endobronchial rup-
ture after opening the fibrous capsule (A) and after removal of the parasitic agent (B)
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After extraction of the parasitic formation and aspiration
of the fluid content, a bronchial communication of about
3-4 mm in diameter was observed. The residual cavity was
treated with silver nitrate as a scolicidal agent, after which
the bronchial fistula was liquidated. After placement of
an intracavitary drain, the residual cavity was filled post-
techinococcectomy by suturing through meridional puncture
in the superimposed bursae plan-on-plan with absorbable
wires and a final “round-trip” suture, completing the
operation with drainage of the pleural cavity and restoration

i

of the anatomical plan. The intrapleural drain was removed
on postoperative day 5, and the patient was discharged in
satisfactory general condition on postoperative day 14.

In the postoperative period, the partial insufficiency
of the padding sutures was associated (Fig. 4A, B),
the intracavitary drain being removed 3.2 months
postoperatively. However, the development of serious
complications, which would have required some surgical
interventions, was not noticed, the remaining cavity
gradually disappearing completely (Fig. 4C, D, E, F).

Fig. 4. Patient C., 15 years old. Chest X-ray in 2 incidences (right profile) taken 1.2 months (A, B),
3.4 months (C, D), and 12 months (E, F) from the time of surgery. The presence of a small cavity with
drained hydro-aerial content, located in the lower lobe of the right lung, is determined, which gradu-

ally decreases in size until it disappears completely
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The morphopathological examination revealed
complicated necrolytic and proliferative changes
with suppurative erosive-ulcerative lesions in the
fibrous capsule, associated with pseudofollicular

and perivascular inflammatory reaction, cystic
reorganization of the bronchiolo-alveolar component
with proliferative-polypous alveolitis of the pericystic
lung tissue (Fig. 5).

Fig. 5. Morphopathological changes of the fibrous capsule and pericystic lung tissue.
A — histopathological aspects of the fibrous capsule: 1 — ischemic changes and disjunction of the fibrous
capsule; 2 — penetration of the polymorphocellular inflammatory process with an eosinophilic component
into the fibrous capsule; 3 — destructive inflammatory process in the pericystic regional area;
B — bronchogenic inflammatory process: 1 — ulcerative erosive inflammatory process with giant
cell symplasts; 2 — fibro-muscular and connective tissue;

C - increasing parietal vascular thrombosis;

D — Reminiscences of cystic deformed intracapsular bronchoalveolar structures with granular

polyp structures

Discussions. Giant pulmonary hydatid cyst in chil-
dren represents a special clinical entity, characterized by
delayed onset of clinical symptoms due to high elasticity
and compliance of the lung [1], which determines the
expansion of the parasitic formation, the rupture of the par-
asitic larvocyst contributes to the development of serious
consequences [5, 8]. The incidence of pulmonary hydatid
cyst complicated by rupture is 34.2-39.5% [9].

Modern imaging techniques are quite effective in the
diagnosis of pulmonary hydatid cyst. At the same time,
in giant forms and those complicated by rupture, the
radiological diagnosis of empyema or hydrothorax is often
incorrect, but it is precisely in these forms of the disease
that the need for prompt surgical treatment as soon as
possible after stabilization of the patient is imposed, with
the aim of removing the hydatid larvocyst with maximum
preservation of lung tissue [6, 10].

Among the options for surgical treatment of large
pulmonary hydatid cysts, the Barett/Posadas technique,
which consists of cystotomy with closure of bronchopleural
fistulas with or without padding, has been widely used [11].
Cystotomy with padding involves aspiration of fluid from
the cyst together with removal of the parasitic larvocyst,
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padding of the residual cavity contributes to the reduction
of the risk of infection of the residual cavity and formation
of empyema, liquidation of air leaks from the airways with
the risk of deformation of the lung parenchyma [12, 13], in
this context some modifications of the padding technique
have been proposed [14]. It should be noted that the Ugon
enucleation technique, which is a surgical procedure that
allows the removal of the intact parasitic cyst, can be used
primarily in small hydatid cysts with a low risk of rupture
[15]. The method of solving the residual cavity without
padding may be an alternative to the padding procedure
in cases of pulmonary hydatid cyst; proponents of this
method claim that padding is not essential in the surgical
treatment of pulmonary hydatid cysts, and careful closure
of the bronchial orifices should reduce morbidity [16, 17].

Some authors have suggested to perform lung resection
in cases of giant pulmonary hydatid cysts as a last option,
the rate of these interventions is 6-13% [18, 19]. Some
studies have adopted specific criteria for lung resection,
such as: severe hemorrhage in the hydatid cyst complicated
by rupture, giant pulmonary hydatid cysts with a destructive
process exceeding 50% of a lung lobe, suppuration of the
cystic cavity, concomitant aspiration with lobe stiffness [19].
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Taking into account the high capacity of lung tissue recovery
in children, there is a contrary opinion, which suggests that
this type of surgery should be avoided, which has high rates of
postoperative complications, including: postoperative wound
infection (19.4%), pneumonia (11.1%), atelectasis (8.3%),
empyema (8.3%), prolonged air leaks (5.5%), etc. [20].
Although surgical procedures have shown satisfactory
results in the treatment of hydatid cysts, there is a risk
of developing secondary infections, with recurrence
rates ranging from 2 to 25% of patients. In this context,
particular attention has been paid to scolicidal agents used
for intraoperative inactivation of the germinal elements of
the hydatid larvocyst and determination of the effective
exposure time [21, 22]. In addition to the scolicidal
substances known and used in practice [21], several recent
studies have reported, as an alternative option, the use of
scolicidal agents of plant origin [23, 24], nanoparticles
of silver, iron, copper, selenium, etc. [25, 26], the venom
peptides of some scorpion species [27, 28], although the
results obtained are still in the stage of desideratum.

Conclusions:
1. Filling of the post-techinococcectomy residual ca-

vity in superimposed bursae in giant pulmonary hydatid
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cyst complicated by endobronchial rupture is an effective
technical procedure that allows to reduce postoperative
morbidity and length of hospitalization..
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MAPEHXIMO3BEPITAIOUA XIPYPI'ISI IPU JIKYBAHHI I'TAHTCHKOI I'JATH/IHOI KICTH JIETEHI,
YCKJAJHEHOI EHJIOBPOHXIAJIBHUM PO3PUBOM V JITE: KJITHIYHHAI BUNIATIOK

C. Baoyui'?, H. JTlozcomapi', B. [Temposuui'?, I. Hezpy', B. Hezpy*

KomyHanbHuUI MenKo-caHiTapHMii 3aKk1a1 IHCTUTYT MaTepi Ta TUTHHH
HauioHaJibHUI HAYKOBO-NPAKTHYHHUI LEeHTP AuTs4oi Xipyprii «Harauis [eorpiy»!,
Jep:xaBHuii yHiBepcuTeT meguimun T2 papmanii «Hikosae Tecreminany»?

(M. Kummnis, MoJijioBa)

Pesrome

ABTOPH TOBIIOMIISIOTH PO KIIHIYHUIA BUIMAA0K 15-pidHOl MAI[IEHTKH 3 TIraHTCHKOIO JIETEHEBOIO TIaTHIHOIO KiCTOM, KA Oyia
JiarHOCTOBaHA JIMIIIE TICII PO3PUBY, Ta YCHIIIHO MPOoonepoBana. [laieHTka oTprMaa JITKy TpaBMy i 9ac 3aHATTS (Pi3KyIbTYPOIO
1 4yepe3 KOPOTKHUI1 4ac micis TpaBMH y Hel BUHHKJIA CHIIbHA PBOTA BEJMKOIO KIJIBKICTIO Oe30apBHOT piAnHN. 3r010M ii CTaH MOTipIINBCS,
3’ IBUITHCS BTOMA, CHJIbHUI O1Tb y IpaBiii OJOBHUHI Ipyeii, CHIbHUI Kallenb 3 He3HAYHUM XapKOTHHHAM, 33/IUIIIKA Ta KPOBOXApKaHHS,
y 3B’s3KY 3 4MM ii rocmitamisyBanu. [licas rocmitanizanii komn otepaa Tomorpadis (KT) miarBepanna aiarHo3 rijaTuaHOl KicTH
JIETeHi, YCKJIaJHEHOT eHI00POHXIaIbHIUM PO3PHBOM 13 CyOTOTaTbHUM YPaKCHHIM MPaBOi HIDKHBOI YaCTKH. XBOpa MpOONepoBaHa
[IUTSIXOM [IPAaBOCTOPOHHBOT JIaTepo3aHbO1 TopakoToMii. [licyis BumaneHHs mapa3uTapHoi JapBOLKCTH PELITY MMOCTEXIHOKOKKEKTOMIYHOT
MMOPOKHUHY 3aMOBHIWIM. Y Tics0NepaniiHOMy Mepioli CIOCTepiraiacs 4acTKOBa HECIPOMOJKHICTh HAKJIQAHUX LIBIB, SIKY JTIKyBaJId
KOHCEPBATHBHO.

ABTOpH AIMIIIN BUCHOBKY, IO €XIHOKOKKEKTOMIis 3 00poOKOIO HITpaToM cpibia 3aJMIIKOBOi HOPOKHUHU Ta 3alIOBHEHHAM
HaKJIaJIeHUMH OypcaMy TpH TiTaHTChKIN JIeTeHeBil T1IaTHIHIN KicTi, yCKIagHEeHIH eHI00pOHXI1aJIbHIM PO3PUBOM, € €(PEKTUBHUM
TEXHIYHUM BTPYYaHHSM, K€ JO3BOJISIE CKOPOTHUTH MicCIsI0NepamiiiHy 3aXBOPIOBAHICTD 1 TEPMiHH TOCIITaNI3aMil TPU OMY TSKKOMY
YCKJIIHEHHI.
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Pesziome

I10060€H A WAYHKOBO-KUWKOB020 MPAKMY € PIOKICHOI0 8POOJICEHOI0 XIpyp2eiuHoio 6a00t0 po3sumky. Yacmoma anomanii
cxknaoace 1:4500 nosonapooicenux, Hatlbinbuw 4acmoio 10Ka1i3ayiclo N0OBOEHHS € 30YX8UHHUL 8i00i1 moHKoi Kuwiku — 33%,
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npomsA2oM MPUBano20 4acy, KIHIYHUMU NPOAGAMU, AKI NPUMAMAHHI THUUM 3AX60DIOBAHHSM.

Y cmammi nasedenuii npukaad KiiHiyHo20 6UNAOKY NOOBOEHHS NOPOHNCHUCMOL KUWKU Y NAYIEHMA OUMAY020 BIKY,
VCKIAOHEH020 NenMuYHOI0 8UPA3KOI0 Ma poiumum nepumonimom. Ilpoananizoeani ckapeu, 0cooausocmi 0iacHoCmuuHo2o
npoyecy Ha 0020CHIMAILHOMY emant, 06Pana Xipypeiuna makmuKka ma npudUHU 6UHUKHEHHS YCKaaoHens. Hasedeni mopghonoziuni
03HAKU NOOBOEHHS NOPOAICHUCMOT KUKy, Buknadenui KiiHiuHull npuxiad 00800ums, w0 RPULUHOIO OUCHENMUYHUX AGULY
NPOMS2OM MPUBALO20 YACY MA ADOOMIHANLHO20 GO0 HEe3PO3YMIN020 2eHe3) Y NAYIEHMIE OUMSH020 GIKY Modce Oymu Xipypeiuna
namonozis, 30kpema n00BOEHHs WIYHKOBO-Kuwkosoeo mpakmy (LLIKT), ycknaonene 3ananennam mouxoi kuwxu. Tomy, maxi
X80pi nompebyioms KOHCYIbmayii Oumsuo2o xXipypea, NOutyky ma 6usi8iieHHs MONCIUBOL XipypeiuHoi namonoaii, y momy 4ucii—
n006oenHs Kuwiku. [iaenocmuynumu memooamu eepupikayii yiei anomanii € penmeenonoziunuil, Y3 ma KT opeanie uepeenoi
NOPOACHUHU 3 KOHMPACTHUM NOCUIeHHAM (contrast-enhanced computed tomography — CECT).

Tleppopayis npu noosoernni LIIKT € 00Hi€r0 i3 npudun nepumoHiny, wo HeoOXIiOHO 8pAxo8y8ami YpeeHmMHUM OUMSYUM XIpYpeam
6 npakmuyniil oisnonocmi. Ceoeyacne susHauenns Hasenocmi y nayicnma nooeoenns LIIKT naoae ypeenmuomy Xipypay MOXCiugicno
onmumizayii' dlaeHOCMUYHUX 3aX0016, ONMUMATLHOZ0 8UOOPY XIPYPIUHO20 OOCHIYNY, NPOSHO3YBAHHS 00 €MY XIDYPIUHO20 BMPYUAHHS,
VHUKHEHHS MONCTUBUX YCKIAAOHEHb MA CKOPOUYEHHs. MepMiNi6 I éapmocmi niKysanHs. OCKibKu 0CMamodHum niomeepoNceHHAM

diaznozy noosoeuns LLIKT € pesynvmamu Mop@honociuno2o 00CHioNHCeHHs., 11020 30ilCHeHHs € 0008 SA3K0BUM.
Kowiciero 3 6ioemuku ompumano 0036i1 Ha nyonikayilo mamepiany y 6iOKpUmomy 00Cmyni.
Knwuosi cnosa: noosoenis wnynko6o-KumKko8020 mpaxmy, no060EHHA NOPOACHUCIOT KUWKY, aGOOMIHATbHULL Oilb,

oucnencis;, nepumonim, 0iaeHOCMuKa, HiKy8anus, Oimu.

BcTyn

BincyTHicTh crienu¢pigHUX CUMIITOMIB Ta Bi3yaib-
HUX TIPOSABIB MOABOEHHS IIITYHKOBO-KHIIKOBOTO TPAKTY
(ILIKT) o6ymoBIIIOE 3HaYHI TPYAHOIII Y BU3HAYCHHI [Tia-
THO3Y, TOKA3iB JI0 XipypriYHOTO JiKyBaHHS, IO MOXKe OyTH
MIPUYUHOIO K T1I10- TaK 1 TiNepAiarHOCTHKH, BUHUKHEHHS
yekmagaens [1-3]. Tak, ogHiero 13 HAHOUTBIT MOITHPEHIX
CKapr y AUTSYOMY BiIli, € a01OMiHaTBHAN OiTb, SIKHH CITiT
Iu(EepeHIIIIOBAaTH 32 HAJICKHICTIO A0 (PYHKIIOHATHHOTO
ab0 OJHOTO i3 CHMIITOMIB, IPUTAMaHHUX TOCTPIiH Xipyp-
riuniit maroyorii [4, 5]. Xipypriuai npuauau ab1oMiHaIb-
HOTO 0OJTHOBOTO CHHIPOMY JOCUTH Pi3HOMAHITHI 1 OHIEI0
3 HuX Moke O0ytu noasoenHs LIIKT [6-8]. ¥V cBoro uwepry,
YCKIIaJHEHHS, 10 BHHUKAIOTh BHACI1TOK moBoeHHs [IIKT,
MOXYTh Oy TH IIPHYHHOIO 1HINHUX KITIHIYHUX MPOSIBIB, TAKMX
SK HyZ0Ta, OJI0BOTA, ITYHKOBO-KHIIIKOBA KPOBOTEUA, T1e-
pUTOHealbHA CUMIITOMAaTHKa Toto. CIlifi 3a3HAYUTH, 10
noaBoeHHsT IKT MoxyTh OyTrH 6€3CHMITOMHAMH MTPOTS-
TOM JKUTTS, a IX KJIHIYHI TPOSBH 3aJI€kKAaTh BiJl pO3Mipy Ta
BiJTHOIIICHHS /10 MMPOCBiTY KuIku [9-11].

[onsoenns pizaux Binmimis IIKT e piakicHoro aHo-
MaJti€ro, sxa 3ycrpivaerses y 0,2% BChOTO AUTAYOTO Ha-
cesileHHs y cmiBBigHOIeHHi 1:4500 HOBOHApOMWKEHHUX [ 12,
13]. HaiiGinbur wactoro sokamizariero moaBoeHns KT e
3MyXBUHHHUH BIJUI1T TOHKOT KUIIIKH, HA JOJTIO SIKOTO MPHUIIa-
nae 33% Bcix Bumankis [ 14-16]. [ToqBoeHHS MOPOKHNUCTOT
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KHUIIKA CKI1a1at0Th 7-10% Big 3aranbHoi KibkocTi [17-19].
[TonBo€HHS KUIIKKA MOXe OyTH KiCTO3HUM, TyOyIsipHUM
a00 ITUBEPTHKYIISIPHUM, B 3aJICKHOCTI BiJl HASIBHOCTI Ta
XapakTepy CIOMYUYCHHS 13 BIAMOBIIHAM BiIIIIOM KHIIKH,
MICTHTB 1lIap TIAJIKOT MyCKYJIATYPH Ta CIIM30B0i 0OOJIOHKH,
€KTOIOBaHy TKaHWHY pi3HMX BigainiB Ta 3an03 HIKT —
HITYHKY, TAIUTYHKOBOT 3aJ1031 To1o [6, 18, 20].

3a3HaueHe 00YMOBIIIOE CKJIAIHICTh JAIarHOCTHKH,
a'y BUIIQJIKy HAsIBHOCTI XIpYPriuHHUX YCKIIaHEHb — IIPOBe-
JICHHSI TPUBAJIOTO 0POTOBAPTICHOIO KOMILIEKCHOTO JIIKY-
BanHs [21-23]. He3nauHa KiIbKiCTh Imy0OiKaitiii 3 mpooiie-
maruku nmoaBoeHb KT y paxoBux jiTeparypHuUX HKepe-
JIaX CIOHYKaJIa HaC 0 BUCBITJICHHsI KITIHIYHOTO Marepiary
i3 BIIACHOT NPAKTHYHOT JisUTbHOCTI.

Komiciero 3 6i0eTHKH OTPUMaHO J103B1JI HA Ty OJTIKaIif0
Marepiany y BIIKPUTOMY JOCTYIII.

Onwuc kniHiYHOro BUNagKy

Xsopwii [, 13 p. 3BepHYBCS y IpHMaIIbHE BiIIUTCHHS
paifoHHOI JiKapHi 31 CKapraMu Ha HEIOKATi30BaHHHA TO-
CTpUit OLITb HUIOYOTO XapaKTepy B )KUBOTI Ta ITiIBUIICHHS
temneparypu Tina 10 39 °C mpotarom octaHHiX 3-x mi0.
3 aHaMHe3y BiJIOMO, III0 TAIIIEHTA MIEPIOANIHO, TIPOTSITOM
HEBU3HAUCHOTO TEPMiHy, TypOyBasa mepiouuHa Hy/10Ta,
TiapeiHu CHHAPOM, HETIOB sI3aHHUH 13 HUMH a0IOMiHATb-
HUH OiJb, 3 IPUBOAY YOTO BiH 3BEPTABCS J0 CiIMEITHOTO



BUMNMAOKU 3 NPAKTUKU

nikapsi. Ha mizcTaBi ckapr Ta 00  €KTHBHOTO 00CTEKEHHS,
ciMeHHMH JIikap BU3HA4YMB AiarH03 « CHHIPOM To/pasHe-
HOTO KuIeuyHHnKay. [lamieHT He OyB HanpaBJIeHNH Ha ITPO-
BEJICHHSI TOJJATKOBUX METOJIB 0OCTEKEHHS — 3araJlbHOTO
ananizy kposi (3AK), konporpamu, yIsTpa3ByKOBOTO J0-
CJIIJUKEHHS opraHiB yepeBHOi nmopokauum (Y 3] OUII),
¢ioporacrporyonenockorii (PIJIC) ta in. [Ipu3naveno Ji-
KyBaHHS: JIl€ETHYHE XapayBaHHs, Tabnetkn Ho-mma—40 mr
3pasu Ha 100y mepopasibHO TpoTsiroM 14 nib, Hagam —
40 Mr niepopalibHO TIpY BUHUKHEHHI 00JILOBOTO CHHJPOMY;
tabnerkn Hompmaza — 20 mr 1 pa3 Ha mo0y mepopaibHO
npotsiroM 14 11i6; @ocdainmorens — 20 Mr 2 pasu Ha 100y
repopaibHo poTsroM 14 ni6. [NamieHT He Mir BUSHAYUTH,
YH CIIOCTEpiraB BiH MO3UTHBHUN JIKYBaJIbHUN €(EKT Bif
OTPUMAHOTO JIIKYBaHHSI.

[Ipm ormsimi cTaH XBOPOTO BU3HAYCHUH, SIK BaXKKHUH.
CamzoBi obosonku Ta mKipa omigi. Tonu cepiist 3By4Hi,
puTMiYHI, TpruckopeHi. Ha mpomeneBux apTepisix myibcoBa
XBHJISI TAPHOTO HAIIOBHEHHS 3 TIOMIPHUM Harpy>KeHHSIM,
yactoTa cepreBux ckopoueHb (HCC)— 106 yu./xB. XKusit
CHMETPHUYHUI, He3HAYHO MiTyTHH B yCixX Bijminax. B ycix
AQHATOMIYHUX JUISHKAX MEpeIHbOT YePEBHOI CTIHKH NPH
MTOBEPXHEBIH Ta TNIMOOKIH MasbIallii BU3HAYAIaCh 3HAUHA
6oirouicTh, defans musculorum, MO3UTHBHI CUMIITOMH
[poTkina-barombepra, Bockpecencrkoro, 1o30BaHa rep-
kycis 3a [llypunakoM. B minstHI mpoexiii BCiX BimaimiB
KHIIIEYHNKA ayCKYJIBTaTHBHO BU3HAYAIMCh 3HAYHO MOCIIa-
GeHi iziooriuHi MepucTaIbTHYHI IIyMH, TAaTOJIOTYHI HE
BHCITyXOBYBAJINCH. [IpH NanbIiboBOMy peKTaIbHOMY 00-
CTEXEHHI aMITyJIa IPSIMOT KUIIKN MiCTHIIA HE3HAYHY KiJTb-
KicTh C(OPMOBAHHX KaJIOBUX MAc KOPUYHEBOTO KOJIBOPY

Puc. 1. MakpocKoni4Hi 3MiHM neTni TOHKOI KMLLKK

0e3 IaToNOTIYHNX JIOMIIIOK, BU3HAYaBCsI HAOPSK CTIHOK
Ta MOTePEYHOl PEeKTaIbHOI CKIAAKH. Y BIAMOBIAHh Ha Oi-
MaHyaJIbHE PEKTO-a0JOMIHaIbHE JOCIIKEHHS Y XBOPOTO
BHHHKAaB BUPa)XEHUH HUIOUNH O11b Ta defans musculorum
y 3IyXBUHHUX Ta HAaIJIOOKOBIiH JiISHKAX. Bu3HaueHUH
ToTIepeiHii J1iarHo3: pO3JIUTHI NepuToHIT. Pesynpratn
3arajibHOTO aHasli3y KpOBI BU3HAYMIIM 301IBIICHHS PiBHS
KiTbKOCTI seiikonuTiB — 19x10%/ 1 Ta HeloTpodinso3:
TTATMYKO-SIepHI TpanyaonuTh — 81%, cerMeHTo-saepHi
rpanynonuty — 8%. JluTiHA 1715 OAATBIIOr0 0OCTEKCHHS
Ta JIIKyBaHHS TOCITITalli30BaHa B XipypriuyHe BiJUTIJICHHS.
V3] opraniB uepeBHOT HOPOXXHUHH BU3HAYUIIO HASIBHICTH
PIOVHE B yCiX aHATOMIYHUX IIISHKAX, 3017TbIICHHS TOB-
[IMHU CTIHKU KHUIIKH BiJ 4 10 6 MM, 3HHKEHHSI aKTUBHOCTI
MIEPUCTATBTHYHNX XBUIIb.

[Ticist mpoBeIeHHS MepeaonepaniiiHol mMiATOTOBKH,
y CKJIaJ[ SIKO1 BXOJIMJIO B/B BBEJICHHS perifpaTamiiHux iH-
(y31HUX PO3YMHIB, CIIA3MOJITHKIB, CYITEOaKTOMAKCy Ta
METpPOTiJTy, TUTHHI BUKOHAHO Xipypridae BTpydanHss. J{o-
CTYIIOM CEpPEIMHHO] JIarapoTOMil IOIIapoBO PO3KPUTA Ye-
peBHa opokHUHA. [10 pO3KPUTTI OYEpEBUHH, TOTOBIIEHOT
10 2 MM, B OTICpAIlifHy paHy ITiJI THCKOM BHILTAIACH 3HAYHA
KUTBKICTb THIHOTO BMICTY, SIKMH B35TO Ha OAaKTEpioJoTivHe,
0aKTepiOCKOITIYHE TOCIIPKEHHS Ta BUJAICHO 32 JIOTIOMOTOI0
SJICKTPUYHOTO BiJICMOKTYBada. B omnepartiiiny pany nepen-
JIeKasia reTist TOHKOT KHIIKH 13 iepoparieto 6x 10 MM, kpai
SIKOT OyIT HEKPOTHYHO-3MIHEHI, YOPHOTO KOJIbopy. 3 iepdo-
paTHBHOTO OTBOPY BUALISBCS PiAKMii KaoBuii BMicT. Buse-
JICHI B orepaliiiHy paHy MeTIi TOHKOT KUIIKH OyJy BKPHTI
HamapyBaHHAIMH (iOpuHY, iX CTIHKM Oy/M TOTOBIIEHI, 1H-
(inbTpOBaHi, BEHO3HI CyMHM po3mmpeHi (puc. 1).

=

1 — nepcopaTuBHUI OTBIpP; 2 — HawapyBaHHA GiGPUHY; 3 — po3WMpPeHi BEeHO3Hi CyAUHMN.

MakpocKorivHa OIiHKa Ypa)kKeHO] IeTIi KUIIKM BU3HA-
YHITa HasBHICTh KiCTO-TIOI0HOTO YTBOPEHHSI IO OPHIKO-
BOMY Kpato 0e3 po3MexyBaHH 13 KUIIKOI0. [1o po3kpuTTi
KHIIIKH B TUTTHIT iepdopartii Ta 1 peBi3ii 30H10M, TiaTBep-
JUKEHA HasBHICTH KiCTO3HOT OPOYKHHMHHU, SIKa Majia Of{HE
CTIOJTy4YeHHS 13 MeTiero KMIKH. Ha BchboMy npoTs3i TOH-
KOi KMIIKH, BiJ 3B s13KM TpeiiTiia 10 iy1eonekaibHoro KyTa,
BHU3HAYAJIOCh IMOTOBIIEHHS 11 cTinku Bix 0,8 cM 10 1,3 cM.
B 3B's13Ky 13 HasBHICTIO THIHHOTO IIEPUTOHITY, 3aralb-

HUX 3MiH TOHKO{ KHIIKH Ta HEMOXKJIHMBICTIO BU3HAYCHHS
MEXI KICTH B AIISTHII KOPEHIO OPHIKi, BAKOHAHO PE3EKIIiI0
neTyi i3 nepgopariero Ta HaKJIagaHHs TOHKO-KHIITKOBOT
JIBOCTBOJIBHOT CTOMH. YepeBHY OPOXXHUHY IPOMHTO (hi-
310JIOT1YHUM PO3YMHOM Ta MOIIAPOBO YIIMTO HAITYXO0. 3a
oIepaIiifHIMH 3HaXiIKaM{ BU3HAUCHUH 1HTpaoIepamnini-
HUH J1larHO3: TIO/IBOEHHS TIOPOXHUCTOI KHIIKH, AUBEPTH-
KysipHa (opma, nepopartis TOPOKHUCTOI KHUIIKH, PO3-
JUTUHA THIHHAN IEPUTOHIT.
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VY micnsionepaniifHoMy Tepiojii MalieHT OTPUMaB CyJlb-
6axromakc— 1,0 T B/B 2 pazu Ha 100y 7 1i0; MeTporin—500 mr
B/B, 3 pa3u Ha 100y 5 n1i0; amikanuH — 330 Mr B/B 2 pazu Ha
100y 5 n1i6; indy3iiiHy Tepartiro 3 perigparamniiiHoo Ta 1e-
31HTOKCHKAIIHOIO MeToro— 7 11i6. Ha 10 mo0y, micist mpose-
JICHHSI 3a3HaYCHOTO XipypridHOTO JIIKYBaHHS, MAIlI€HT B 3a-
JIOBITGHOMY CTaHi BUITHCAHUH Ha aMOyJIaTOpHE JIIKYBaHHSI.

UYepes 21 n1oOy mo 3aBepLIeHH] MEPIIOTro eTamy JiKy-
BaHHS, XBOPHH TOCIIITATI30BaHAH Y XipyprivuHe BiJIUICHHS
o0acHOl TUTSAY01 KIHIYHOT JTiKapHi JUTS BUKOHAHHS pe-
KOHCTPYKTHBHOTO €TaITy KOMIUIEKCHOTO XipypTi4HOTO JIi-
kyBaHHsl. [lInsxoM cepennHHOI TanmapoToMii momapoBo
PO3KpHUTO YepeBHY NMopoxxHHUHY. [Ipu peBisii uepeBHOT
MTOPO’KHUHHU BU3HAYCHO 3HAYHY KUJIBKICTh TUIOMIMHHAX
3ITyK, SIKI HE CTBOPIOBAJIM MEPEIIKO/T IEPUCTATBTHIHUM
XBHJISIM Ta KUIIKOBOMY TTacaky. Busnauewne, miy vac nep-
IIOTO €TaIy XipypridHOro JIiKyBaHHS, IIOTOBIICHHS CTIHKH
TOHKOI KHIIKM HAa BChOMY Ii MpoTA3i 30epiraiocs, aie
MaJIo TEHJICHIIIIO /IO 3MEHIICHHS; TOBIIMHA CTIHKH CKJIa-
nana 0,7-1,0 cM. BUKOHAHO BUIIJICHHS TOHKO-KHUIIKOBOL
JIBOCTBOJIBHOT CTOMH, PO3/IJICHHS 37TyK, PE3EKIIil0 ITO[BO-
€HOT YaCTHHU TOPOXKHUCTOI KHUIIKH, HAKJIaJaHHS TOHKO-
KHIIKOBOTO aHACTOMO3Y KiHEIb-B KiHEIb JBOPSIIHUM
mBoM. [1oBo€Ha YacTHHA TOPOXKHHICTOT KMIIKK MaJjia OJHE
CTIOJIyYCHHS 3 OCHOBHOIO YaCTHHOIO 3 OOKY MPOCBITY Ta
CHIJIbHY CTIHKY. Lle 00yMOBMIIO BUIAJICHHS STl IOPOXK-
HUCTOI KUIIIKH 13 MTOABOEHHSM OIHUM MacHBOM.

[Ipwm BizyanbHii OLIHII BUJAJIEHO] YaCTHHH TTOPOXK-
HUCTOI KUIIKH BUSBIICHE MIUThHE, 0€3 4iTKOT MEXi, CTIOITy-
YEeHHS CTIHOK IeTI TOPOKHUCTOI KUIIIKU Ta TO{BOEHHS
(puc. 2). ITo po3KpHTTi, HETIS TOPOKHHUCTOI KUIIKH Mi-
CTWJIa HE3HAYHY KITBKICTh P1JIKOTO KaJIOBOTO BMICTY >KOBTO-
KOPUYHEBOTO KOJILOPY, 11 CIIM30Ba MaJia TUITOBY MaKpOCKO-
miuHy OynoBy. HaromicTh, MOpoyKHUHA ITOABOEHOT YaCTHHU
MiCTHIIa 3HaUHy KUTBKICTh MyTHOTO OE€3KOJIBOPOBOTO CIIH-
30BOTO BMICTY, 11 CJTH30Ba 000JI0OHKA, 32 MAKPOCKOITIYHIMHI
O3HaKaMH, BiJIoBifana OymoBi cIM30BOi ILTYHKY (puc. 3).
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Puc. 2 MakponpenapaT BUganeHoi YaCTUHU
NOPOXHUCTOI KALLKU i3 NOABOEHHSAM.

1 — BuganeHa 4yactuHa NOPOXKHUCTOI KULLKW;
2 — NOABOEHHA NOPOXKHUCTOI KULLKK
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In the projection of the lower lobe of the right lung, a
solitary massive hydroaerial cystic formation, well outli-
ned, with dimensions of 10.3x8.0x9.0 cm is visualized. The
floating membrane sign (,,Camelot sign”) is clearly hig-
hlighted. On the posterior wall of the cavity, the presence
of some linear structures with a tortuous path determined
by the collapse of the hydatid larvocyst can be observed.
There is hyperattenuation of the adjacent lung parenchyma
determined by consolidation with involvement of the lower
and middle lobe on the right. Pleural effusion is present on
the right (18-20 UH) with a maximum thickness of 4.0 cm.

After preoperative preparation, a right lateral posterior
thoracotomy was performed. During the revision, a cystic
formation of large dimensions was found, occupying
almost the entire lower lobe, with significant compression
of the adjacent lung segments and the middle lobe. After
opening the formation, the ruptured hydatid larvocyst was
found, which had a thin wall and was floating in a small
residual amount of hydatid fluid (Fig. 3).
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Puc. 3. CnusoBui wap BMganeHoi YacTuHMU no-
POXXHUCTOI KULLKU i3 NOABOEHHAM
1 — cnu3oBuN Wap BUAANEHOI YaCTUHU MOPOXK-
HUCTOI KULLKW; 2 — criu3oBa 0O00ONoHKa NoaBOEH-
HSl MOPOXHUCTOI KALLKN

In the projection of the lower lobe of the right lung, a
solitary massive hydroaerial cystic formation, well outli-
ned, with dimensions of 10.3x8.0x9.0 cm is visualized. The
floating membrane sign (,,Camelot sign”) is clearly hig-
hlighted. On the posterior wall of the cavity, the presence
of some linear structures with a tortuous path determined
by the collapse of the hydatid larvocyst can be observed.
There is hyperattenuation of the adjacent lung parenchyma
determined by consolidation with involvement of the lower
and middle lobe on the right. Pleural effusion is present on
the right (18-20 UH) with a maximum thickness of 4.0 cm.
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After preoperative preparation, a right lateral posterior
thoracotomy was performed. During the revision, a cystic
formation of large dimensions was found, occupying
almost the entire lower lobe, with significant compression
of the adjacent lung segments and the middle lobe. After
opening the formation, the ruptured hydatid larvocyst was
found, which had a thin wall and was floating in a small
residual amount of hydatid fluid (Fig. 3).

Mopdomnoridae TociipKeHHs OyI0BH BHIAJICHOI Ya-
CTHUHH TIOPOXKHUCTOI KUIIKHM 13 MOJJBOEHHSIM BH3HAYMIIA
HACTYITHI 0COOIMBOCTI Ta MATONOTIYHI 3MiHHU. YacTiHA 110-

POKHUCTOI KHIIIKH, III0 aHATOMIYHO HE TIOB ' sl3aHa 13 TIO/IBO-
€HHSIM, MaJla HOpMabHy Mopdororiuny OymoBy (puc. 4a).
B minsHI TOJBOEHHS MOPOKHUCTA KUIIKA MICTHJIA TaKi
mapu: BIACHY CIIH30BY, CIIM30BY 00OJOHKY IITYHKY Ta
CHUTEHUH MiJCTU30BUN Iap MiXK HUMH (pHC. 40).

V HenmoaBO€HIN YaCTHHI CIM30BUH Ta MiJACIA30BHI
[IapH MTOPOKHUCTOI KUIIKK MaJId MOP(OJIOTIYHI 03HAKH
nelkonuTapHoi inpureTpamnii (puc. 5).

Mopdoorigae H0CITiKEHHS MOJJBOEHOT YaCTHHU I10-
POXXHHCTOT KHIITKA BU3HAYIIIO 11 TOMIAPOBY BiIMOBITHICTH
Oy/1oBi CTIHKHM IUTYHKY (pHC. 0).

Puc. 4. MopcdonoriyHa 6yaoBa BuganeHoi YaCTMHU NOPOXHMCTOT KULLKU: @ — aHaTOMiYHO He
MOB s13aHOI i3 NOABOEHHAM, 6 — B AinsHLi NoaBOEHHS. 3a6apBNeHHA remaTtokcunii — eosnHom, X100.
1 — cnn3oBa 060I0OHKA TOHKOI KULLKM TUNOBOI OyA0BY; 2 — niacnu3oBa 060J/IOHKAa TOHKOI KULIKKU; 3 —
M’AA30Ba 00ONOHKA; 4 — cnu3oBa 000JIOHKa TOHKOI KMLLKU TUNMOBOI OyaoBu; 5 — cninbHa nigcnusoBa
060rnoHKa; 6 — cnu3oBa 06ONOHKA LUSTYHKY.

Puc. 5. 3ananbHi amiHM cnusoBoro Ta NiacnM3oBoro wapy HenoABOEHOT YACTUHU MOPOXXHUCTOI
KULWKW. 3a6apBreHHA reMaToKCUNiH — e03MHOM, a — 36inblweHHsA X200, 6 — 36inbweHHA X400.
1 — audpy3Ha nimco-nnasmoumTapHa iHpiNbLTPaUia BNacHOI NNaCTUHKX CNU30BOiI 06G0NOHKN
NOPOXHUCTOI KULLKU; 2 — pOo3CisiHa 3ananbHO-KNiTUHHA iHINbTpauia niacnnM3oBoi 060MOHKU
NOPOXXHUCTOI KULLKKU 3 Habpsikom; 3 — oudpy3Ha nimco-nenkouurtapHa iHinbTpaudia cnusoBoi
0GOJTOHKU MOPOXHUCTOI KULLIKU.
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Puc. 6. MopdornoridyHa cTpykTypa CTiHKU NOABOEHHSI MOPOXHUCTOT KULIKKU: A, 6 — CTPYKTYPHi
enemMeHTu cnm3oBoro wapy, X400; B — CTPYKTYpPHi enemMeHTn M s3oBoro wapy X200. 3a6apBneHHs
reMaToKCUsliH — €03UHOM.

1 — ronoBHi 3ano3u cNM3oBOro Wapy WIYHKY; 2 — AIMKOBUA (BUCOKUW NpU3MaTUYHMIA) eniTenin
CNU30BOro LWapy WIYHKY; 3 — HepBOBi raHrnii; 4 — Wap KOCUX M A30BUX BOJNOKOH, 5 — wap
NMOB3A0BXHIX M A30BUX BOJTIOKOH, 6 — LIMPKYNsipHi (KpyroBi) M A30Bi BONOKHa.

JlocuTh HECIOIBaHOIO 3HAXIIKOK Oyiia HasBHICTb,
B JIJISIHIII TTOJIBOEHHSI, CIIM30BOTO LIapy i3 MOpQoIoriy-
HO0 OyJIOBOIO CJIM30BOT O0OJIOHKH MIJIOPUYHOTO BIIJILITY
uutyHky (puc. 7).

Cnu30Ba MOABOEHOT YACTUHU MOPOKHUCTOT KUIIKU
Maja Mopdosoriuni o3Haku (HoBEOISPHOI Tinepruiaszii
(puc. 8).

VY nicasionepaniifHoMy 1epioji namieHT OTPUMYBaB
uedrpuakcon 1,0 r B/B 2 pa3u Ha 100y 7 1i0; opHiIa30m —

500 mr B/B 3 pa3u Ha 100y 5 410; iHdy3iitHy Teparmito 3 pe-
rijiparaiiiiHo MeTor 5 ai0; miga3y (3 IpOTUCIIANKOBOIO
MeTor0) — 64 OJ] B/M 1 pa3 Ha 100y 10 1i0; BogHUI po3urH
ajioe (3 MpOTUCIIalKOBOKO MeTor0) — 1 M1 B/B 1 pa3 Ha 100y
10 ni6; ynpTpa3ByK 3 TiIpOKOPTH30HOBOK 1% Ma33io Ha
MEPE/IHIO YEPEBHY CTIHKY (3 POTUCTIANKOBOK METOI0) |
pa3 Ha 100y 10 ni6. Ha 10-ty 100y, micns apyroro eramy
XIpyprivyHOro JIiIKyBaHHS, XBOPHI B 33/10BUILHOMY CTaHi
BUITHCAHMH 31 CTaIliOHAPY.

Puc. 7. Cnn3oBum wap nogBoOEHOI YaCTUHMU MOPOXHUCTOI KALWKKM i3 MopcponoriuHolo 6yaoBoto
CNU30BOI 0GONOHKM NiNopUYHOro BiaAainy wWyHKy. 3abapBrneHHs reMaTokcuniH — eosauHom X100.
1 — WNYHKOBI AMKK; 2 — OQHOLUAPOBUA LIUNIHAPUYHUI 3aN03UCTUI eniTenin; 3 — ninopuyHi 3anosu; 4 —
BriacHa nfacTUHKa CIIM30BOro Wapy; 5 — M A30Ba NfacTUHKa CNIM30BOro wapy; 6 — nigcnusoBui wap.
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Puc. 8. MNMaTonorivHi amiHn cnusoBoro wapy NogBOEHOT YaCTUHW MOPOXHUCTOI KMLLKN. 3a6GapBreHHs
remaTokcuniH — eo3uH X100.
1 — cnM30BUIA Wap WNYHKY NOABOEHOI YaCTUHU MOPOXHUCTOI KMLLKK 3 O3HaKaMu (poBeOnsipHOI
rinepnnasii; 2 — nigcnusoBun wap; 3 — M’A30BUN LWIap.

Ha migcTaBi omepaniifHIX 3HaXiJOK IPYroro eTamy
XipypriuHOTrO JIiIKyBaHHS, MaKPOCKOIIYHOI OI[IHKH Ta pe-
3yIBTaTIiB MOP(HOIOTIYHOTO JOCITIIKCHHS BHIAICHOT Ya-
CTHHM TTOPOXKHUCTOI KUIIKH 13 TIOJBOEHHSM, BUCTABICHO
KIHIEBHUH J1arHO3: TOBOEHHS MTOPOXKHUCTOI KUIIKH, 1~
BEPTUKYJSIPHA (OpMa, XPOHIYHUH HeIHPEKIIHHNUI SHTEpUT
HEYTOYHEHHH, 311ykoBa xBopoba OUII.

BusnaueHnME 03HaKaMu y HAIIOTO MAlli€HTA, IPUTa-
MaHHHMMH ITOIBOEHHIO BiJIUTY TPABHOTO TAKTY, OYJIH: JTOKa-
JTi3anist Ha IPOTHOPKOBOMY Kpai, HAsIBHICTH CIIOYyYECHHS
13 MOPO’KHUCTOIO KUIIIKOIO, CITIIbHI KPOBOIIOCTAYaHHS Ta
M SI30BHH IIap, emiTeniaibHa YCTUIKa MOPOKHUHN Ta Ha-
SIBHICTB ceKpeTy. HasiBHICTb €JMHOTO CIIOJyYeHHS i3 I10-
POKHHUCTOIO KHIIKOI0 00yMOBHJIO JIMBEPTUKYILIPHY (GOpMy
10/IBOEHHS. Br3HaueHa ILUTyHKOBa MOP(OIIOTis CIIM30BOTO
Ta MiICTU30BOTO MIapiB, HASIBHICTH CITM30BOI OOOJIOHKH,
10 BiATIOBiaa MIJTOPUIHOMY BIIIUTY IITYHKY 00yMO-
BIUIM CTaJTy CEKPETOPHY AKTHBHICTb ITOJJBOEHHS 32 IIUTyH-
KOBUM THIOM. ITpomyKIist COISTHOT KMCIOTH TapieTalb-
HUMH KJTITHHAMH, TIOCHJICHHS ii CeKpelii racTpHHOM, KU
BUPOOJISETHCS CHIOKPUHHUMHU G-KIIITHHAMH MTITOPUYHUX
3aI103, TIPU3BENHN J10 (OoBEOSIpHOT Tinepriasii cinu3oBoi
roaBoeHHs Ta nepdopanii fioro crinku. Crana eBakyartist
KHCIJIOTOBMICHOTO BMICTY 3 MOJBOEHHS Y TOHKY KHIIKY
00yMOBHMIIO BHHUKHEHHSI CHTEPUTY, KIIIHIYHUMH IPOSIBAMH
SIKOTO OyJTH Hy[0Ta, a0IOMiHANEHUI O171b, NiapeHHUN CHH-
apoM. O3HAKOI0 XPOHIYHOTO 3aMajeHHs] TOHKOT KHIIKH
Oy10 301TbIICHHS TOBIIMHHU CTIHKM Ha BCbOMY TPOTS3i,
Taki BU3HauYeHI MOP(OJIOTiyHi 3MiHH, K Andy3Ha TiMpo-
TUTa3MoIUTapHa Ta JiMQo-elkonuTapHa iH(iIbTparis
BJIACHOT IUTACTHHKY CIIM30BOTO MIApy, PO3CisHA 3araibHO-
KIIITHHHA 1HQIIBTpAList, HAOPSK ITiICIM30BOTO LIAPY.

KniniYHIMH TpOsSIBAMU MOABOEHHS TOHKOI KUIIKH €
abIoMiHANEHUIA OLTh, HYHOTa, OMFOBOTA, MyXJIMHOIIOIIOHE
YTBOPEHHSI, IO MAJIBIYEThCS B YePEBHIN MOpokHUHI. O3-
HaK{ KpOBOTEHI 13 BEpXiHiX BIUILIIB € KITHIYHUM TIPOSIBOM
reTepoTorii CIM30Bo1 ILTYHKY. CKaHyBaHHS 13 IepTEeXHETa-
TOM TEXHEiF0-99m Ha/la€ MOKIIMBICTD BU3HAYUTH HASIBHICTH

€KTOITOBAHO] CJIM30BOI IUTYHKY B JIISHII ITOJBOEHHS, 110 BH-
3Ha4Ya€ MHOKMHHI ypaskeHHs1. Xoua Y3/ OUIl i mae uyTim-
BicTh 20-30%, BOHO Ha/1a€ iH(MOPMALIIIO TIPO KIIACHYHY 5-TH-
IIapOBY CTIHKY ITOZIBOEHH 13 Tilep- Ta TIIOEXOreHHNMH Illa-
paMH, 110 YepryIoThCs. Pi3HOMaHITHICTD KITIHIYHUX MPOSIBIB
BH3HAYA€ NPOBITHY POJIb PEHTICHOIOTTYHOTO JIOCIIIKESHHS
oprauis IIIKT Ta KT OYII i3 KOHTpaCTHUM TTOCHIICHHIM
(contrast-enhanced computed tomography — CECT) [18].
Ha namy nymKy, afekBaTHa OIliHKa CKapr HalieHTa Ha
JMICTICTITUYHI SIBUIA TIPOTATOM TPHBAJIOTO Yacy, Harpas-
JICHHS HOTO Ha KOHCYJBTALIIO0 IO TUTSYOTO Xipypri Ta BH-
xoHanHs Y3J] OUII na gorocmiTanbHOMY eTarti Hagamu 0
MOJKJIMBICTh CBOEYACHOI rocIiTanizanii B Xipypriunui
CTalioHap, 1000CTEeKEHHs, BU3HAYCHHS J{iarHO3y MOJBO-
enns HIKT, 3igiicHeHHs XipypriqHOTO JIIKyBaHHS 32 TUIa-
HOBOIO YEpProro Ta YHUKHEHHS yCKJIaJHeHb — nepdopartii
TTOPO’KHUCTOT KUIIKK Ta PO3JIUTOTO THIITHOTO MIEPUTOHITY.

BucHoBku

1. He3posymina npu4yrHa TPUBAIUX JTUCTICTITHYHUX
NPOSIBIB MOTPEOy€e KOHCYABTALT TUTSHOTO Xipypra 3 METO0
NpoBe/IeHHs AU (EPEHIITITHO-11arHOCTHYHOTO MOIIYKY JIJIsI
BUSIBIICHHST MOYKJIMBOT XipyprigHoi narosnorii 3 00Ky opra-
HiB LILIKT ta YIl, B TOMY YHCIi — HOJBOEHHS KUILIKH.

2. HaiiGinbIr 1iarHOCTUYHO-3HAYYIIIMMH METOIAMHU
JoCITipKeHHs pu nino3pi Ha nmoasoenns LIKT e pentre-
HoJioriuHe nociimkenns, Y3/ opraunis ILIKT, KT OUII i3
KOHTPACTHHUM MOCHIeHHM (contrast-enhanced computed
tomography — CECT).

3. HasBHICTB y Mali€HTIB QUTAYOTO BiKy abqoMi-
HAJILHOTO OOJTI0, TUCIICNTHYHMX SIBUII IPOTSTOM TPHUBa-
JIOTO 4acy, B JACSIKUX BHUIAJIKaX — CHMITOMIB KHIIKOBOT
KpPOBOTEYi, MOJKE OyTH MPOSIBOM XipypriuHoi marosiorii,
3o0kpema — nozaBoeHHs KT, 1o Mae BpaxoByBaTHch B yp-
TeHTHIN TUTSYil Xipyprii.

4. Tlepdopartist mpu noasoerni LK T e oniero 3 mpuana
MEPUTOHITY Y AiTel 1 Ma€ BpPaxoBYBATHCh IPY BU3HAYCHHI
JIOCTYITy Ta TIPOTHO3YBaHHI 00 €My XipypriyHOro BTpy4aHHSI.
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DUPLICATION OF THE SMALL INTESTINE IN EMERGENCY PEDIATRIC SURGERY
D. S. Soleiko', O. M. Horbatiuk?, N. P. Soleiko'

National Pirogov Memorial Medical University, Vinnytsya, Ministry of Health of Ukraine' Vinnytsya, Ukraine),
Shupyk National Healthcare University of Ukraine, Ministry of Health of Ukraine?
(Kyiv, Ukraine)

Summary

Duplication of the gastrointestinal tract is a rare congenital surgical malformation. The frequency of the anomaly is 1:4500 of
newborns, the most frequent localization of the duplication is the iliac region of the small intestine —33%, duplications of the jejunum
make up 7-10% of the total number of cases. The complexity of diagnosis and choice of surgical tactics is due to the absence of specific
symptoms, possible asymptomatic presence for a long time, clinical manifestations characteristic of other diseases. The article presents
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an example of a clinical case of doubling of the jejunum in a pediatric patient complicated by peptic ulcer and diffuse peritonitis. Com-
plaints, features of the diagnostic process at the prehospital stage, selected surgical tactics, and causes of complications were analyzed.
Morphologic signs of jejunal duplication are given. The given clinical example proves that the cause of dyspeptic phenomena of long
duration and abdominal pain of unknown origin in pediatric patients may be surgical pathology, in particular, doubling of the gastroin-
testinal tract complicated by inflammation of the small intestine. Therefore, such patients need the consultation of a pediatric surgeon,
search and detection of possible surgical pathology, including doubling of the intestine. The diagnostic methods for detecting this
anomaly are radiography, ultrasound, and contrast-enhanced computed tomography (CECT). Perforation in GI duplication is one of the
causes of peritonitis that should be considered by emergency pediatric surgeons in their practice. Timely determination of the patient’s
gastrointestinal tract duplication allows the emergency surgeon to optimize diagnostic measures, optimal choice of surgical approach,
predict the volume of surgical intervention, avoid possible complications, reduce the time and cost of treatment. Since the final confir-
mation of the diagnosis of gastrointestinal tract duplication is the result of morphological examination, its performance is mandatory.
Key words: Doubling of the Gastrointestinal Tract; Doubling of the Jejunum; Abdominal Pain; Dyspepsia; Peritonitis; Diagnosis;

Treatment; Children.
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Summary

Thanatophoric dysplasia, TD (OMIM: 187600, 87601) belongs to the group of FGFR3 chondrodysplasias and is divided into
types I and II. The incidence of TD is approximately 1:20,000-50,000 newborns. TD is usually caused by pathogenic variants
in the FGFR3 gene, which provides instructions for making a protein involved in the development and maintenance of bone and
brain tissue. Mutations in the gene result in excessive protein activity. TD is inherited as an autosomal dominant trait, although
cases of autosomal recessive inheritance have been described.

According to the radiologic changes of the bones and skull, there are 2 clinical types of TD: type I (TD1, MIM 187600) and
type Il (TD2, MIM 187601) with some overlap between them. Type I TD is characterized by micromelia with curved femurs,
marked platyspondylia with or without a cloverleaf skull. TD type Il is characterized by micromelia with straight femurs and
the uniform presence of moderate to severe craniosynostosis with a leaf-shaped skull deformity due to premature closure of the
coronal and lambdoid sutures..

The diagnosis of TD is made syndromologically and/or radiologically and/or by detection of a heterozygous pathogenic
FGFR3 variant identified by molecular genetic testing.

The article presents a rare clinical case of TD in monochorionic dizygotic twins with a fatal outcome. During prenatal
ultrasound examination at 26-27 and 35-36 weeks of gestation, signs of skeletal dysplasia were diagnosed in both fetuses against
the background of pronounced polyhydramnios. It should be noted that the father of the children is over 60 years old.

The diagnosis of both children was made syndromologically and radiologically based on the detection of phenotypic signs of TD
(predominance of the skull over the face, short upper and lower limbs, altered shape of the chest, inflamed nasal bridge) and radiological
signs of TD (short ribs, narrow chest, relative macrocephaly, micromelia of all limbs). Genetic testing for TD was not performed.

The clinical case was published with the consent of the parents in accordance with the principles of bioethics.
Key words: Thanatophoric Dysplasia; Fibroblast Growth Factor Receptor 3; Monochorionic Diamniotic Twin.

Introduction

Skeletal dysplasia (SD) is a diverse group of disorders
that affect bone development and morphology. More than
456 different diseases are known, divided into 40 categories
according to their main characteristics (radiologic findings,
molecular etiology, mode of inheritance) and caused by
mutations in more than 430 genes. Of these, 40% can be
detected in the perinatal period, accounting for 9 deaths
per 1000 births [1]. The most common lethal DMs are
thanatophoric dysplasia and the achondrogenesis group,
which account for 40-60% of all cases [1, 2].

Thanatophoric dwarfism was first described in 1967
by Pierre Marot and colleagues using the Greek term
«thanatophoric» meaning «deadly» [3, 4]. In 1977, at the
Second International Conference on the Nomenclature of
Skeletal Dysplasias, this term was replaced by thanatophoric
dysplasia (TD) (OMIM: 187600, 87601). Currently, according
to the international nomenclature, TD belongs to the first
group—the group of FGFR3 (fibroblast growth factor receptor
3) chondrodysplasias and is divided into type I and type II [5].

FGFR3-related skeletal dysplasia is a relatively
common subset [6]. The incidence of TD is about
1:20,000-50,000 newborns [7]. In a population study,
Andersen and Hauge found a prevalence of 3.8:100,000
births. Other population-based studies report a prevalence
ranging from approximately 1.1:100,000 births in Japan to
2.1-3.0:100,000 births in the United States [5, 8]. Type I
TD is more common (80% of all cases) than type II TD,
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and accounts for 1:20,000-40,000 stillbirths and live births
(MIM 187600) or 1:33,000-47,000 live births [9, 10].

TD is usually caused by pathogenic variants in the
FGFR3 gene, which provides the instructions for making
a protein involved in the development and maintenance
of bone and brain tissue, and FGFR3 is the only gene
whose mutation leads to TD. Mutations in the gene lead
to excessive protein activity, resulting in impaired bone
growth due to premature ossification [11, 12]. It is not
known how FGFR3 mutations cause the brain and skin
abnormalities associated with this disorder. [5, 7].

The FGFR3 gene has been mapped to chromosome
4p16.3 and consists of 19 exons spanning 16.5 kb [11, 13].
All cases were sporadic except for an exceptional paternal
germline mosaicism [14]. Mutations in the FGFR3 gene
are associated with older paternal age [7]. If the father
is old, there is a higher risk of new mutations (de novo)
compared to the mother’s age due to the high number of
cell divisions during spermatogenesis [1].

More than 50% of patients with type I TD and 100%
with type II TD have mutations in the FGFR3 gene. TD type
I is associated with a mutation in the extracellular domain
of FGFR3, and TD type Il is associated with a mutation in
the intracellular domain of the tyrosine kinase.

In TD type I, cysteine replaces several amino acids in
three separate regions of the extracellular domain. These
mutations cause activation of the receptor. It is interesting
to note that if cysteine replaces amino acids located in
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different places, this causes different intensity of activation
and leads to a less severe form of dwarfism, for example,
achondroplasia. This suggests that the intensity of FGFR3
activation depends on the position.

In TD type I, the extracellular arginine at position 248 of
the protein is replaced by cysteine [16]. To date, 3 mutations
responsible for TD type I1 are known: R248C (c.742C>T),
Y373C (c.1118A>G), and S249C. The most common is the
R248C mutation, which occurs in 50% of TD type I cases,
followed by the Y373C mutation, which occurs in 20% of
cases [9]. Both mutations result in cases with more severe
radiologic manifestations than TD type I due to R248C.

In 2014, Xue et al. reported an update from ISDR in
which mutation analysis included sequencing of the entire
coding region in 324 cases, including achondroplasia and
hypochondroplasia. It was found that 90% of TD type
I mutations were pArg248Cys or pTyr373Cys. The third
most common was the stop codon mutation pX807 and
the fourth was pSer249Cys. The pGlu370Cys mutation
was 2.3% and the pLys650Met mutation was 1.2%.
This information is useful in the design and costing of
commercial tests for TD type I [9].

Other data have reported 10 FGFR3 gene mutations
causing TD type I, which are either missense codon
mutations or stop codon mutations (p.X807G (c.2419T>G);
p.x807R (c.2419T>A); p.X807C (c.2421A>T)); the latter
lead to protein elongation [9, 13, 15].

Type Il TD is associated with a single mutation (K650E,
also known as p.Lys650Glu) in the intracellular tyrosine
kinase domain, which replaces lysine with glutamic acid
at position 650 in one of the intracellular subdomains of
FGFR3 [4, §]. In patients with this replacement, the femurs
are straight and the skull has a cloverleaf shape. In other
mutations, the femurs are curved. The mutation has 100%
penetrance and shows better preservation of the growth
plate compared to TD type I 8, 9].

Mutations lead to activation of FGFR3 by various
mechanisms. Extracellular FGF ligands form dimers. The
TD type I mutation Y373C forms covalently bound dimers
between cysteine residues near the juxtamembrane domain.
Amino acid substitutions in the intracellular domain, such
as K650M in TD type I/ SADDAM or K650E in TD type
II, mimic conformational changes leading to dimerization
and autophosphorylation [9]. Low levels of activity
require FGF ligand for activation: high levels of activity,
as seen with the R248C and Y373C mutations, result in
spontaneous dimerization and are ligand-independent.
Other amino acid substitutions cause varying degrees
of FGFR3 activation, resulting in varying degrees of
chondrocyte inhibition. The most severe inhibition results
in the most severe degree of skeletal dysplasia. In the
absence of mutation, inhibition of chondrocytes by FGFR3
can be considered as aging [9].

TD is inherited as an autosomal dominant trait; cases of
autosomal recessive inheritance have also been described.
Autosomal dominant inheritance is confirmed by the
presence of abnormalities in monozygotic twins [16]. The
risk of recurrence in siblings of parents who have had
an affected child is not significantly increased. Germline
mosaicism in healthy parents, although not yet reported,
remains a theoretical possibility.

Fibroblast growth factors (FGFs) and FGF receptors
(FGFRs) play an important role in the development
of the human axial and craniofacial skeleton. FGFR3
is a physiological negative regulator of bone growth,
inhibiting chondrocyte proliferation and differentiation and
promoting chondrocyte apoptosis [8]. The inhibitory role
of FGFR3 in cartilage is unique compared to its aberrant
signaling in other tissues.

FGFR3 is a membrane-bound receptor protein
composed of extracellular immunoglobulin-like domains,
a transmembrane domain, and intracellular (TK) domains.
Binding of various FGFs to FGFR3 induces receptor
dimerization and transphosphorylation of tyrosine residues,
leading to the activation of several downstream signaling
pathways, including mitogen-activated protein kinase
(MAPK) cascades. Under normal conditions, FGFR3
regulates the proliferation, differentiation and development
of cells in the bones and cerebral cortex. Enhancement of
FGFR3 function activates TK, which can cause various
abnormalities of the brain, for example, the normal cell
cycle, differentiation and proliferation of chondrocytes
are disturbed, which prevents endochondral ossification
of long bones and their proper longitudinal growth [4, 15].

Loss of FGFR3 function causes excessive growth of
long bones in FGFR3 knockout mice and individuals
with CATSHL syndrome, confirming the important role of
FGFR3 as a negative regulator of bone growth [6].

Pathogenic variants of the FGFR3 gene are responsible
for a group of chondrodysplasias characterized by shortened
limbs, macrocephaly, and a narrow chest. Since the discovery
of the mechanism of FGFR3 activation as a genetic cause
of achondroplasia (ACH) in 1994, the pathogenesis of other
disorders also caused by increased FGFR3 function has
been elucidated: hypochondroplasia (HCH), thanatophoric
dysplasia, and severe achondroplasia with developmental
delay and acanthosis nigricans (SADDAN) [6].

Delezoide and others proposed the pathomechanism of
TD through experimental studies and concluded that the
constitutive activation of FGFR3 in cartilage by forming
a stable dimer contributes to its translocation to the nucleus
where it prevents the final differentiation of chondrocytes [15].

According to the radiological changes of bones and
skull, there are 2 clinical types of TD: type I (TD1, MIM
187600) and type II (TD2, MIM 187601) with some
overlap between them [12].

Type I TD is characterized by micromelia with curved
femurs, pronounced platyspondylia with or without
a cloverleaf skull [13].

Type I TD is characterized by micromelia with straight
femurs and the uniform presence of moderate and severe
craniosynostosis with cloverleaf-like skull deformation
due to premature closure of the coronal and lambda-like
sutures [4, 7, 13, 17, 18, 19, 20].

General skeletal manifestations are much more severe
in TD type I, while severe craniosynostosis is associated
with type II [14]. Some features common to both types
are micromelia, short ribs, narrow chest, macrocephaly,
characteristic facial features, brachydactyly, hypotonia,
excess skin folds on the extremities, hypoplastic iliac
bones, unhardened pubic bone, narrow sacro-gluteal notch
[4]. With both types of TD, the vertebral bodies can have

133



HEOHATOJOrIA, XIPYPTISi TA NEPUHATANBHA MEAULUHA
NEONATOLOGY, SURGERY AND PERINATAL MEDICINE

ISSN 2226-1230 (PRINT) ISSN 2413-4260 (ONLINE)

T. X111, Ne 3(49), 2023
voL. X1, Ne 3(49), 2023

KEY TITLE: NEONATOLOGIA, HIRURGIA TA PERINATAL'NA MEDICINA (ONLINE)
ABBREVIATED KEY TITLE: NEONATOL. HiR. PERINAT. MED. (ONLINE)

a «U» or «H» format; the ribs are thin and small, which
reduces the volume of the chest and leads to hypoplasia of

1g1

g2

R248C —»

g3

Extracellular G370C —,

Y373C—* [ T™M
G380R—

Plasma membrane
Intracellular

TK1
NS40K—>

RE21H—

K&650M—»

KE&50E TK2

X807G
X807R
X807L

X807C
X807wW

the lungs. Usually, the liver is large and becomes the main
site of hematopoiesis [5].

MAPK

Fig. 1. Human FGFR3 protein structure and FGFR3 signal transduction. Positions of the represen-
tative pathogenic variants in the FGFR3 gene are indicated. Ig, immunoglobulin-like domain; TM,
transmembrane domain; TK, tyrosine kinase domain; STAT, signal transducer and activator of tran-
scription; MAPK, mitogen activated protein kinase [6]

One of the early reports of neuropathological findings in
TD was described by Goutieres et al. in 1971. Abnormalities
of the temporal lobe gyri, hippocampal dysplasia, and
polymicrogyria were reported in the temporal cortex of
two infants [4]. The most common brain abnormalities are
hypoplasia of the posterior cranial fossa, megalencephaly,
hippocampal abnormality, gyrus disorganization, neuronal
heterotopias, and dysplasia of the inferior olive, but these
are nonspecific. Neural changes occur before the process of
ossification entails a limitation in the size of the meninges.
It is likely that nerve abnormalities in TD are internal
defects of the nervous system [5].

In addition to changes on the part of the skull and limbs
in TD, it was also reported about the combination of the
disease with horseshoe-shaped deformation of the kidneys,
hydronephrosis, atrial membrane defect, tricuspid valve
defect, anus atresia, radioulnar synostosis, open ductus
arteriosus, underdevelopment of the inferior olive and
dentate nuclei of the cerebellum [11, 21, 22].

The diagnosis of TD is established syndromologically
and/or radiologically and/or by establishing a heterozygous
pathogenic FGFR3 variant identified during molecular
genetic testing. In a study conducted from 2010 to
2014, patients with suspected TD participated in an
epidemiological program of congenital malformations
called the Latin American Collaborative Study of Congenital
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Malformations (ECLAMC, Portuguese abbreviation).
Clinical and radiological studies, as well as photographs,
were evaluated when available based on the methodology
modified by Barbosa-Buck et al. Three different levels of
diagnostic evidence (DEL) were established: DEL-1 (good
radiographic quality and/or positive genotype and/or further
clinical information establishing the diagnosis); DEL-2
(satisfactory characteristics of clinical and radiological
examination to establish one or more probable diagnoses);
and DEL-3 (clinical data and images of sufficient quality
to be classified as TD) [1].

Radiographic features include [2]:

a) the proximal parts of the long limbs are short and
have a rhizomelic appearance.

Long limbs (as a rule, humerus and femur) have
the appearance of a telephone receiver (curved with
a metaphyseal extension);

b) iliac bones are usually hypoplastic, the wing of
the iliac bone has a small square shape, the roof of the
acetabulum is in the form of a «tridenty;

¢) the chest is narrow, and the ribs are short, horizontal;
shoulder blades small;

d) relative macrocephaly with a protruding frontal
bone, flattening of the bridge of the nose and cloverleaf
skull (with type 11 TD);

e) platyspondylia (flattening of the vertebral body).
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The gold standard for prenatal verification of TD,
as for most skeletal dysplasias, is currently molecular
genetics. The material can be obtained by amniocentesis,
which is usually performed at 15-18 weeks of pregnancy,
or by chorionic biopsy (approximately at 10-12 weeks of
pregnancy) [18]. Moreover, the molecular genetic method
can be the only criterion when it comes to termination
of pregnancy or when there is no possibility to conduct
a pathomorphological examination [11, 18].

The lethal nature of TD necessitates prenatal diagnosis
of this pathology. The diagnosis of TD can be made in utero
using ultrasound diagnostics and immediately after birth
on the basis of clinical examination (syndromological),
portrait diagnosis, radiological studies, histopathology and
molecular analysis [23, 24].

Usually, prenatal ultrasound (US) allows the diagnosis
of TD to be made after 20 weeks. [11]. In 71% of cases, TD
is associated with polyhydramnios, which is so pronounced
that it may cause preterm delivery. Motor activity of the
fetus apparently does not suffer in this disease, but it is
reported to decrease in the third trimester of pregnancy.
Against the background of signs of osteochondrodysplasia,
such as micromelia, narrow chest, and macrocephaly,
the pathognomonic signs of TD are shortened femurs in
the shape of a telephone tube (type I) and the shape of
the skull in the shape of a trefoil (type II). In both types,
there is increased transparency of the occipital bone in the
first trimester, ventriculomegaly, agenesis of the corpus
callosum, congenital heart defects, and hydronephrosis [13].

Sonographic signs may include: a) relatively narrow
chest cavity; b) short, thick, curved tubular bones,
especially in the lower limbs; c) thickening of the soft
tissues of the limbs; d) relatively large head with frontal
protrusion; e) cloverleaf-shaped skull in type II TD.
Detection of typical features of TD by ultrasound (US)
allows for diagnosis, but diagnostic accuracy is reported
to be variable, ranging from 40-88% [15].

In cases of prenatal diagnosis of TD, the goal is to
avoid potential pregnancy complications, including
preterm delivery, polyhydramnios, malpresentation, and
labor complications due to macrocephaly and/or cervical
flexion and rigidity. Cephalocentesis and cesarean section
may be considered to avoid maternal complications. The
possibility of selective intrauterine termination with the
possibility of prolonging a normal singleton pregnancy is
reported in the case of TD in one of the twins, which was
prenatally diagnosed by DNA analysis after amniocentesis
at 15 weeks [22, 25, 26].

It should be noted that multiple pregnancy with
twins, especially with monozygotic twins, significantly
increases the overall risk of congenital anomalies. They
can occur in both dichorionic and monochorionic twins.
Discordant anomalies caused by genetic disorders have
been described mainly in dizygotic twins, but rarely in
a pair of monozygotic twins [16]. Overall, it has been
estimated that both twins have the same abnormality
in about 15% of cases. Sporadic cases of thanatoform
dysplasia in fetuses and children in multiple pregnancies
have been described in the literature [27, 28].

The differential diagnosis of TD should include
imperfect osteogenesis type 11, characterized by fractures of

long bones, and achondrogenesis, characterized by extreme
hypomineralization but without the classic multiple
skin folds [8, 18, 29]. The differential diagnosis also
includes Ellis-Van Creveld syndrome (chondroectodermal
dysplasia), asphyxial thoracic dysplasia, chondrodysplasia
syndrome with polydactyly, severe hypophosphatasia, and
homozygous achondroplasia [19, 31].

Differential diagnosis with the above mentioned
homozygous achondroplasia can be difficult only by
clinical and radiologic signs. In the heterozygous form
of achondroplasia, the tubular bones are only slightly
shortened and not curved. The ratio of femur length to
biparietal size becomes abnormal after 21-27 weeks of
gestation. In thanatophoric dysplasia, on the other hand,
the micromelia can be so pronounced that in some cases
they can be detected as early as the 19" week of pregnancy.

Asphyxial dysplasia of the chest can be differentiated by
less pronounced shortening of the bones and preservation of
the vertebral bodies. Prenatal radiography of the fetal spine
is helpful in diagnosis. Real-time ultrasound may be used
to select the correct plane for radiologic examination of the
spine. TD is characterized by an H-shaped configuration
of the vertebral bodies.

Chondroectodermal dysplasia is characterized
by a correctly formed extra digit and an acromelic-
type shortening of the limb. Fibrochondrogenesis is
characterized by dumbbell-shaped metaphyses.

Such a large number of syndromes and the complexity
of differential diagnosis are the reason for molecular
analysis of TD to establish an accurate diagnosis.

Intrauterine death usually results from severe
respiratory failure due to reduced thoracic volume and
lung hypoplasia and/or respiratory failure due to brainstem
compression [11].

Most affected infants die of respiratory failure shortly
after birth. The cause of death is cardiovascular and
respiratory failure, probably associated with a decrease
in chest volume [24]. Neonates usually require long-
term respiratory support. Aggressive ventilatory support
and surgical decompression of the trachea, followed by
comprehensive physical rehabilitation, can lead to long-term
survival [8]. However, they have severe psychosocial and
physical disabilities and require extensive respiratory and
nutritional support. Rare cases of prolonged survival, often
dependent on mechanical ventilation, with marked growth
failure and intellectual disability have been reported [6, 31].

Management goals should be established with the
family and may focus on comfort care. Neonates require
prolonged respiratory support. Recommendations for the
administration of anesthesia for skeletal dysplasia apply
to individuals with TD. Other treatments may include
shunting for hydrocephalus, suboccipital decompression to
relieve craniocervical stenosis, anticonvulsants to control
seizures, and hearing aids.

C-type natriuretic peptide (CNP) is a potent positive
regulator of endochondral bone growth. Studies have
shown that plasma CNP levels are altered in FGFR3
pathies. Clinical trials of CNP analogues in children with
achondroplasia are currently underway. Initial results
have shown a moderate increase in growth. There are also
several other potential therapeutics for achondroplasia
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under investigation. These drugs will also benefit children
with TD in the future [3].

Surviving patients require neuroimaging to monitor
craniocervical stenosis, assessment of neurologic
status, and EEG to monitor seizure activity, as well as
developmental and audiologic evaluations.

Clinical Case. The article presents a rare case of
thanatophoric dysplasia in monochorionic diamniotic twins
with a fatal outcome. The clinical case was published with
the consent of the parents in accordance with the principles
of bioethics.

Children born from the 3rd pregnancy with
monochorionic diamniotic twins (MCDAT), from the 3rd
delivery at 36 weeks by cesarean section due to MCDAT
and breech presentation of both fetuses. The pregnancy was
complicated by progressive polyhydramnios and maternal
obesity of 2" degree. This pregnancy was a natural,
unplanned pregnancy. The pregnant woman was registered
at the maternity clinic.

During the prenatal ultrasound examination, signs of
skeletal dysplasia of both fetuses were diagnosed against
the background of pronounced polyhydramnios (at the
gestational age of 26-27 weeks, the length of the limbs
of both fetuses corresponded to 17-18 weeks, at the
gestational age of 35-36 weeks —to 20-21 weeks), as well
as cardiomegaly in the II fetus.

During the interview with the parents of the children
it was found out that before and during pregnancy the

mother worked under strenuous physical conditions, with
synthetic materials, and the father — with paints and other
construction materials. In addition, the father belongs
to the older age group of the population (> 60 years).
Heredity on the mother’s side is burdened by the presence
of cardiovascular pathology, on the father’s side it is not.
Deny harmful habits. Previous pregnancies resulted in the
birth of two healthy children.

The first child was born with a body weight of 2200 g,
body length of 39 cm, head circumference of 36 cm, chest
circumference of 30 cm. Apgar score at the end of the
first minute was 3 points, at the fifth minute — 5 points, at
the tenth minute — 7 points. Resuscitation measures were
carried out, including artificial ventilation of the lungs
through an intubation tube.

The second child was born with a body weight of 2200
g, body length of 39 cm, head circumference of 35 cm,
chest circumference of 29 cm. Apgar score at the end of
the first minute was 2 points, at the fifth minute — 5 points,
at the tenth minute — 5 points. Resuscitation measures were
also carried out, including artificial ventilation of the lungs
through an intubation tube.

During the external examination of both children,
phenotypic signs of a disturbance in the formation of the
locomotor system were noted, namely, the predominance
of the cerebral skull over the facial skull, short upper and
lower limbs, a changed shape of the chest, inflamed bridge
of the nose, etc. (Fig. 2).

.

When assessing physical development according to
percentile tables, it was established that children’s body
weight corresponds to the 25™ percentile, height is below
the 10" percentile, and head circumference is above the 90"
percentile. When assessing gestational age according to the
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Fig. 2. Phenotype of the second child from twins

new Ballard scale, children’s development corresponds to
34 weeks of gestation.

X-ray examination of children revealed short ribs,
narrow chest, relative macrocephaly, micromelia of all
limbs (Figs. 3, 4).



BUMNMAOKU 3 NPAKTUKU

Fig. 3, 4. X-ray images of the first and second child

The condition at birth and throughout the life of both
children is severe with gradual negative dynamics due
to manifestations of multiple organ failure syndrome
with damage to the respiratory system (respiratory
failure I11 degree), nervous system (coma III-I'V degree),
cardiovascular system (circulatory insufficiency II1
degree), and others. Both children were also diagnosed
with congenital malformation of the central nervous
system — pachygyria, as well as lung hypoplasia. During
their life the children developed secondary pulmonary
hypertension, anemia of prematurity and internal
hydrocephalus.

The children received complex intensive care and later
palliative care in the conditions of the intensive care unit.
From the moment of birth, the support of vital functions
was provided by artificial lung ventilation, infusion therapy
with parenteral nutrition, inotropic support, antibiotic
therapy, complex analgesic therapy, etc. The children were
brought up in safe conditions, with constant contact with
their parents. The first child lived for 4 months, the second
for 2 months and 16 days. The parents refused to have the
children autopsied.

Both children were diagnosed with thanatophoric
dysplasia on the basis of phenotypic and radiological signs.
The parents refused molecular genetic examination for
TD. Achondroplasia was excluded by the DNA method
of research.

Conclusions

1. Thanatophoric dysplasia (TD) is a form of
chondrodysplasia caused by pathogenic changes in the
FGFR3 gene, which controls protein synthesis for the
development and maintenance of bone and brain tissue.

The incidence is about 1:20,000-50,000 newborns, it is
usually inherited in an autosomal dominant pattern and is
closely related to the older age of the father.

2. The diagnosis of TD is established syndromologically
and/or radiologically and/or by detection of a heterozygous
pathogenic variant of FGFR3. Typical features are
micromelia with curved (type I) or straight (type II) femurs,
pronounced platyspondylia with or without a cloverleaf
skull, short ribs, narrow chest, macrocephaly, characteristic
facial features, brachydactyly, hypotonia, excess folds skin
on the limbs, hypoplastic iliac bones, unhardened pubic
bone, narrow sacro-gluteal notch, etc.

3. Differential diagnosis of TD is carried out with
osteogenesis imperfecta type II, Ellis-Van Creveld
syndrome (chondroectodermal dysplasia), asphyxic
dysplasia of the chest, chondrodysplasia syndrome with
polydactyly, severe hypophosphatasia and homozygous
achondroplasia. The prognosis for children with TD is
often unfavorable, they require long-term multidisciplinary
intensive/palliative care.

4. The authors of the article presented a rare clinical
case of TD in monochorionic diamniotic twins with a fatal
outcome. Both children were diagnosed syndromologically
and radiologically on the basis of phenotypic (predominance
of the cerebral skull over the facial, short upper and lower
limbs, changed shape of the chest, inflamed bridge of the
nose) and radiological (short ribs, narrow chest, relative
macrocephaly, micromelia of all limbs) findings. signs of
TD. Genetic examination for TD was not carried out.
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BUMNMAOKU 3 NPAKTUKU

TAHATO®OPHA JIUCIJIA3IS: OIVISIJ JITEPATYPH TA KJIIHIYHUI BUMTATOK Y MOHOXOPIAJIbHUX
JIAMHIOTUYHUX ABIAHST

I B.Jlacmisxa', A. I. Baobinyesa', B. B. Anyynosa?, JI. I. Bpiwesaw?, O. I. FOpkis', I. O. Mancesa*

BykoBUHCHKMI iep:kaBHUii MeinuHuil yHiBepeuTeT' (M. YepHiBui, YkpaiHa),
HaunionanbHuii mennunuii ynisepcuter imeni O. O. Boromoibus?,
HanioHajpHUi MeIHYHMIT YHIBepCHTET 0X0poHM 310poB’st Ykpainu imeni I1. JI. llynuka’® (v. KuiB, Ykpaina)

Pesrome

Tanarodopna aucmiasis, T (OMIM: 187600, 87601) BirHOCHTBCS 10 rpynH XoHApoauciuas3ii FGFR3 1 nopinserses Ha [ Ta 11
tur. 3axBoproBaHicTs Ha TJ{ cranoButs Outst 1:20000-50000 HoBOHAapomkeHnx. T]l 3a3BMUail CipiYMHEHA TAaTOTCHHIME BapiaHTaMU
B reHi FGFR3, sixuii 3a0e3nedye iHCTpyKii Uit CTBOPEHHS OLIKY, 0 Oepe y9acTh y PO3BHTKY Ta IITPHMII KiCTKOBOI i MO3KOBOT
TKaHUHU. MyTamii B reHi mpu3BOAsATH 10 HaMipHOI aKTUBHOCTI Oinka. YcmankoByeThbes T/1 3a ayTOCOMHO-TOMiHAaHTHAM THIIOM, X04a
OIMCAaHI BUIAJKH 3 Ay TOCOMHO-PEI[ECHBHUM YCIIa/[KyBaHHSL.

BiamoBigHO 10 peHTIeHOIOTIYHIX 3MiH KiCTOK Ta 4epena, icHye 2 kninigaux tanu T/1: tun [ (TD1, MIM 187600) ta tum II (TD2,
MIM 187601) 3 neskum nepexputtsiM Mixk HUMH. TJ] I THITY XapakTepn3yeThCst MIKPOMEITI€IO 3 BUKPUBICHIMH CTETHOBHMH KiCTKaMH,
BHPA)KCHOIO TUIATHCHOH/IIIIEI0 3 UePeIioM Y BUIVISA/L JIMCTKA KoHIOMMHN abo 6e3 Hporo. TJI II THITy XapakTepu3yeThes MiKpOMETi€o
3 IPSIMAMH CTETHOBUMH KiCTKaMH Ta PIBHOMIPHOIO HasIBHICTIO MTOMIPHOTO Ta TSHKKOTO KPaHIOCHHOCTO3Y 3 IeOpMalli€lo dyeperna y BH-
IJISAAIL JINCTKA Yepe3 MepedacHe 3aKPHUTTS BIHIIEBUX 1 1aMOIOMIOAIOHUX MIBIB.

Jiarnos TJ] BCTaHOBITIOETHCS CHHPOMOJIOTITHO Ta/ab0 PajioIorivHo Ta/abo BUSBICHHSIM FeTepO3UTOTHOTO ITATOT€HHOTO BapiaHTy
FGFR3, inentuikoBaHUM IIiJ] 9aC MOJIEKYJISIPHO-T€HETHIHOTO TECTyBaHHSI.

V crarTi npeacTaBiIeHo piakicHUI KiniHIYHAHN BUagoK TJ] y MOHOXOpialbHHX JIIaMHIOTUYHHX JIBIHHAT 3 JIeTanbHUM BUXOAOM. [1pu
IIPOBE/ICHHI IIpeHaTaIbHOro ¥Y3-00CcTeXeHHs y TepMiHi recranii 26-27 Ta 35-36 TIKHIB AiarHOCTOBAaHO HA (hOHI BHpaxKeHOTo Oararo-
BOJIS O3HAKH CKeJIeTHOI auciniasii 06ox mioxiB. Comif BIAMITHTH, o 6aTbko aiTelt crapmie 60 pokiB.

Jiarno3 y o60x miTeil BCTAHOBJICHO CHHAPOMOJIOTIYHO Ta PaAioIoTiqHO Ha OCHOBI BUSIBICHHS ()eHOTHIIIUYHHX o3HaK TJ/] (mepesa-
JKaHHs MO3KOBOTO deperia HaJl JINIbOBUM, KOPOTKI BEpXHi Ta HIDKHI KIHI[IBKH, 3MiHeHa ()opMa IpyAHOI KIIITHHH, 3a1aje epeHiccs) Ta
penTrenonorivanx o3uak TJ] (kopoTki pedpa, By3bKa rpyJHa KIIiTHHA, BiTHOCHA Makpoledatis, MikpoMellis yCix KiHIiBok). [eHernune

obcresxennst Ha TJ] He mposezeHo.

Kniniunuii BUna ok omy0IIiKoBaHO 3a 3rof0f0 0ATHKIB 3 JOTPUMAHHIM IIPHHINIIB 010€THKH.
KurouoBi ciioBa: tanarodopna sucrnasis; perentop dakropa pocty $hibpobnactis 3; MOHOXOpiaibHa JiaMHiOTHYHA JIBiHHSL.
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JUIS YBJIKALIIT B 5)KYPHAJI «<HEOHATOJOT 1A, XIPYPT'IS
TA MTEPUHATAJIbBHA MEJJUIITUHA»

2023 pix

Po3ainm sxypHaay:

e Opranizanis Ta MepcHeKTHBY PO3BUTKY MEPUHATAIBHOI JOMOMOTH B YKpaiHi
® Pesynbraru AMCEpPTAlIHUX Ta HAYKOBO-JOCTITHUX POOIT:

- Heonaromoris;

- Peanimanis Ta iHTEHCUBHA Tepalis HOBOHAPOIKECHHUX;

- HeonaranbHa xipypris;

- [lepuHaranpHa MEUIIUHA;

- Meniarpis;

- MenuuHa reHeTHKa;

- Kniniuna ¢gapmaxkosioris;

- @iziosoris i matodizionoris;

- Mopdoioris i matomopdooris;

- ETuka, n1eoHTONOris, TeprHaTalbHa ICUXOJIOT .

e KniniuHi nexmii.

® AHAJITHYHI OTISAAOBI CTATTI.
e HoBuHU 10Ka30BOT MEIUIIUHH.
o JluckyciitHuit kiy0.

e Bumajaku 3 MpaKkTHKH.
® PexoMeHIaIii ist BIPOBAKEHHS y TIPAKTUKY (METOAMYHI peKOMEHallii, HOBOBBEICHHS, iHQOPMAIIHHI JIUCTH TOIIO).
e HoBuHHU HaykoBOTO )UTTA (iHQopMmalis npo kKoHpepeHii, o Big0ynucs Ta Ti, 10 MIAHYIOTHCS).

e [licnsaumiomHa ocBiTa.

e Hapucu 3 icTopii creniaabHOCTI.

Jlo npyky nmpuiiMaloThCsl CTaTTi yKpaiHChKOK Ta aHIJIiHChbKOW MOoBaMH 00carom a0 10 cTopiHOK (BKJIIOYAOUM Ta-
Onuui, inmroctpanii, pe3rome, NMepesik MOCUIaHb TOWIO), JEKIii, oraanoBi cTarTi — 10 15 cTOpPiHOK, KOPOTKi MOBiI0-
MIICHHS, peIeH3il — 10 5 cTopiHOK, iHImI MaTepiann (icTopu4Hi HapucH, oBinel) — 2-3 cropinku. pudt Times New
Roman,12 kerns, intepBan — 1,5; nons — mo 2,0 cm, B penakropi Word Bepceii 7,0 i Bumie. He pekoMeHy€eThCs aBTO-
MaTHYHO MEPEHOCUTH CJIOBA B TEKCTOBOMY PEIaKTOPI.

Hasga ¢aiiny mae BiamoBigaTH Npi3BUINY MEpPLUIOTO aBTOPA.

Jlo cTaTTi AogaThLCA:

e Pykonuc cTaTTi Ta pedepaTy cTaTTi B pO3APYKOBAHOMY BUIJIAAL.

e EnexkTpoHHUIT BapiaHT cTaTTi Ta pedepaTy CTATTI.

e BinomocTi po aBTopa (cmiBaBTOpiB) cTaTTi (YKpaiHChKOK Ta aHTIIHCHKOK MOBaMH).

- MpizBuie, Im’s, [To-6aTpkoBI

- HayKOBa CTYIIiHb, BUCHE 3BaHHS

- Micue poboTH, nocana

- KOHTAKTHI JlaHi: IONWITOBA afgpeca, KOHTAKTHUH HoMep Teneony, e-mail

- yHiiKOBaHHIN MIXHAPOJHHUI i1eHTH(IKaTOp CyO €KTiB HaykoBoI aismpHOCTI (BueHHX) ORCID http://orcid.org/

- apropchkuil ineHtudikarop Researcher ID (Web of Science) http://www.researcherid.com

- apropchkuil ineHtTudikarop Author ID (Scopus) (3a HassBHOCTI)

- eleKTpoHHE (OTO aBTOpa/aBTOPIB CTATTI.

e O¢iuiiine HanpaBIeHHS 3a BCTAHOBICHUM 3Pa3KoM, 3 Bi3010 KepiBHUKA yCTAHOBH, B AKiif BUKOHaHa poboTa, 3aBi-
peHe KpyrIiok0 MeYaTKoo.

® BucHOBOK 3 610€THYHOI €KCIIEPTH3H;

e Jleknapalist Ipo BiJICYTHICTh / HasIBHICTh KOH(IIKTY IHTEPECIB.

e Jlekiapalisi mpo BiJICYTHICTb TIariary.

e JIBa ex3eMIunsipu JloroBopy Ha mepeadyy HEBUKJIIOUHOIO MaiHOBOIO IpaBa Ha BUKOPHCTAHHS HAyKOBOI'O TBODY,
NiJNKUCcaHi aBTOPOM (CIiBaBTOpaMH).

®opmu st 3anoBHeHHs y Gopmari PDF npercrasneni Ha oditiiiHoMy web-caiiti sxypHaity http:/neonatology.bsmu.edu.ua/)

Ctpykrypa crarTi

1. ¥V 3aronoBky crarti 3a3HadarTh: YJIK (yHiBepcanbHUil qecsaTKOBHI KiaacudikaTop), iHiliadu Ta Npi3BUILE aBTO-
pa (aBTOpiB), Ha3BY CTATTi; HA3BY yCTaHOBH (HaB4aidbHuii 3aknan, HJI, JITI3 Tomo), ne BuKoHaHa poboTa, y HA3UBHOMY
BIZIMIHKY, 3 000B’SI3KOBUM 3a3HAUYCHHSIM BIJIOMYOT HAJIEKHOCTI; KpaiHy, MicTO.

Hanwuii 6ok iHpopmanii noBuHeH OyTu NpeaCcTaBICHUN K YKPalHChKOIO, TaK 1 aHIIiificbkoro MoBamu. IIpi3Bumia aBs-
TOPiB JOL1NBHO BKAa3yBaTU Tak caMo, SIK i B monepeaHix nmy6uikaniax abo TpaHcaiTepyBaTu 3a cucteMoro BGN (Board
of Geographic Names), nus. caiit: http://www.slovnyk.ua/services/translit.php, macnopTHa TpaHciitepamis. Baxmuso
BKa3yBaTH oQilliiHO NPUUHITY HA3BY OpraHisaiii, ¢ BUKOHaHaA podoTa.

2. Posmupene pestome: YKpaiHChKOI, aHTIIIHChKOI MOBaMH He Oiyible 2 IpyKOBAaHUX CTOPIHOK (Ha3Ba CTATTI, iHI-
[iaJu Ta Mpi3BUINA aBTOPiB, Ha3Ba 3aKjajy, MiCTO, KpaiHa Ta KOpOTKa iHpopMallis MaTepially pyKONKCy: BCTYII, METa,
MaTepianu i METOaH, pe3ynbTaTu focaifxenns, BucHoBKkn). lpudrt Times New Roman, 12 kerus, inTepBan — 1,5; nons
—mno 2,0 cMm, B pegakropi Word Bepcii 7,0 i Bumie).
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Baxauo! PosmmpeHe aBTopchbke pe3roMe JI0 CTATTi € OCHOBHUM JUKEpesioM iH(opMaIii y BITYM3HAHUX Ta 3apyOiKHUX
iHpopMaLifHUX cUCTEMax Ta HAYyKOMETPUUYHUX 0a3ax JaHMX, AKi IHAEKCYIOTb )KypHal. Pe3loMe Mae BUKIagaTH JHLIE CYTTEBI
¢daxTu poboTH, 3a IKUMU YUTAUeBi MOBUHHO OyTH 3pO3yMija CyTh IPOBEAEHOr0 AOCHIiIKEeHHS. BinmosinHo 10 1bOro uurayu
BU3HAYa€, YU BapPTO 3BEPTATUCA A0 IOBHOIO TEKCTY CTATTi I OTpUMAaHHS Olnbll goknanHoi iHdopmanii, ska HOro 1iKaBUTb.

TekcTu pe3toMe MOBUHHI OyTH aBTCHTHYHUMH.

Onyo6nikoBaHe pestoMe Oyae noctymnHo Ha caifti Open Journal Systems (OJS) Ta B enexkTpoHHiN 0a3i YkpaiHcbkoi Ha-
YKOBO-OCBITHBOI TelleKOMyHiKaliiHOT Mepexi «YPAH», sika Hajgae 10CTyN JUisi MDKHAPOAHUX MOLIYKOBUX CHCTEM.

3. Knwo4oBi cioBa: yKpaiHChKOIO 1 aHTJIiHChKOI MOBaMU (PO3ITOBHI 3HAK «;»).

4. TekcT cTaTTi HOBUHEH MATH TaKi PO3Aiiu:

e 11pu ny6uikauii pe3ynbTaTiB OpUriHaIbHUX HAYKOBUX JOCIHIJKEHb — BCTYII, METa 1 3aBJaHHS JOCIIIKEHHS, MaTe-
pialy Ta METOJIHU, Pe3yIbTaTH Ta iX 00TOBOPEHHS, BACHOBKH, NEPCIEKTUBH MOJATBIINX J0CIiKeHb, TiTepaTypa (Ha3Ba
pO3/iTiB MOBUHHA OYyTH BHUJIJIICHA KUPHUM HIPHUPTOM);

® JICKI[iifHI cTaTTi — OOTPYHTYBaHHS TEMHU, IJaH, OCHOBHA YacTHHA (3a 3araJbHONPUHHATHM MiJX0J0M A0 TMOJAHHS
MaTepiany), 3aKJI0UYHa YaCTHHA;

® OINISZIOBI CTATTi — aBTOPChbKE PillleHHs BUKJIAJACHHS MaTepiaiy, y3araibHeHHs (a00 BUCHOBKH), peKOMeHIamii 1is
PO3BUTKY HayKOBOT'O HANPSAMKY Ta/a00 NPaKTHYHOI MEIUIIHHN;

® BHIIAJIKV 3 MPAKTHKU — aBTOPChKE PilIeHHs BUKJIAJACHHS MaTepiaiy.

JlitepHi mo3HaueHHS Ta abpeBiaTypu MOBUHHI OyTH MOSCHEHI B TEKCTI NMPHU MEPIIOMY BUKOPUCTAHHI.

5. Tabnuui, imocTpanii Ta rpadivyHUil MaTepial MpeACTaBISIOTLCI 3 BUKOpUCTaHHAM penaktopiB WORD 3 Biamo-
BIJIHUMHU TOCHJIAHHAMHM Y TEKCTi, iX KiJbKICTh MOBUHHA BiANMOBiAaTU 3MicTy cTarTi. [padiuHuil MaTepian He MOBUHEH
ny6nroBaTu Marepian Tabnuub. I'padiku 1 cxemu He ciiJl mepeBaHTaXyBaTH TEKCTOBOIO iH(popMali€lo.

IopsinkoBHit HOMep TaOJIHUI BKa3y€eThCs y BEPXHBOMY IIPABOMY KyTi; HIDKYE, HA HACTYITHOMY PSAKY ITHIIETHCS HAa3Ba
tabnuni. [TopsaKkoBHI HOMEp PUCYHKY BKa3yeTbCs 3HU3Y, 3JTiBa MiJ pucyHKoM. [licis HOMepy, Ha TOMY X PAIKY — Ha3Ba
PUCYHKY, Ha HACTYITHOMY — MOSICHCHHS YMOBHHX IMO3Ha4eHb — HHU(p, OYKB Tomo. Y mignucax a0 Mikpodororpadii
BKa3yeThCs 301JIbIICHHS 1 METOJ 3a0apBICHHS.

[udposi pe3yabTaT NOBUHHI OyTH HaBedeHi y MikHapoaHux oguHuLax (CI). He MoxHa BXXMBATH CKOPOUCHHS, SIKi
HE € 3arajlbHO BU3HAUYEHUMHU.

Ha3Bu ¢ipm, peareHTiB Ta o0najHaHHA, 1Ki BUKOPUCTAH1 y poOOTi, HOJAI0ThCS B OPUTiHAIBHOMY HAalUCAHHI 3 yTOU-
HEHHSM KpaiHU BUPOOHHUKA.

6. BiGniorpadiuHi MoCUIaHHS B TEKCTI CTATTI MOJATHCSA HUDPOIO Yy KBAJPATHUX JYXKKaX; HOMEp MOCUIAHHS BKa3y-
€ThCS y CIUCKY JIITEpAaTypH B MOPSAIKY IX HUTYyBaHHS y TeKcTi. bibniorpadis moBMHHA MICTUTH, KPIM OCHOBHHX pOOIiT,
nyOnikanii 3a octanHi 5 pokis. [Tocunanus Ha HeonyOnikoBaHi poOOTH He NOMYCKAalOThCA. ABTOpP Hece BiAMOBiAalb-
HiCTb 3a IPaBUJIbHICTb NOAaHHS 6i0miorpadidyHuX NTaHUX.

Crnucoxk niTepaTypu IpyKyeThCs Ha OKpeMoMy apkyuii uepe3 1,0 iHTepBan y NOpsAKY IX UUTYBaHHS Y TEKCTI.

KinpkicTh nuTOBaHUX MyONiKaliil B OpUTiIHATBHUX CTATTAX HE MOBWHHA mepeBuuryBatn 30 JmiTepaTypHUX IKepe,
B oI 0BUX — 60, y JeKIisgX Ta iHmuX Marepianax — He Oinpmie 30. bibmiorpadis MOBUHHA MICTHUTH, KPiM OCHOBHHUX
pobit, myOmnikaiii ocTaHHIX 5 pOKiB.

Cnucox JiTepaTypu MoJA€eThCs 3TiJHO peKOMEHalliil 3 opopMIICHHS MOCHIaHb Y HAYKOBUX poboTax 3a Bankysep-
cekuM ctuieM (Vancouver style) (Citing and referencing: Vancouver: a guide to the styles recommended by Monash
schools and departments for students and researchers / Monash University Library. 2015. URL: http://guides.lib.
monash.edu/citing-referencing/vancouver (viewed on 13.10.2016).

Biomiorpadiuni cnucku (References) anst miskHapoaHux 010giorpadivHUX Ta HAYKOMETPUYHUX 0a3 JaHUX / CUCTEM
uutyBanHs (Scopus, Web of Science) mogamThcs BKIOYAYH BCI JKepeia JTiTeparypu, Npu I[bOMY BOHH MMOBUHHI OyTH
IpeCTaBIeH] He TiIbKM MOBOIO OpHUTiHANY, ajie 1 B TaTHHULI (POMaHCHKUM as(aBiTOM).

VY poMaHcbkoMy andaBiTi 118 yKpaiHOMOBHUX/POCIHCBKOMOBHUX JIKepeJ BUKOPUCTOBYEThCA HACTYNHA CTPYKTypa
6i6aiorpadiuHoro nmocuiaHHsA: aBTOp (TpaHCIiTepalis), Ha3Ba CTATTi (TpaHCIiTepalis) Ta mepekia] Ha3BU KHUTY abo
CTaTTi Ha aHMIIHCbKY MOBY (B KBaJpaTHUX JyXKKax), Ha3Ba Jukepesa (TpaHciiTepalis), BUXiAHI JaHi B MHPPOBOMY
¢dbopmari, Bka3iBka Ha MOBY cTarTi B ayxkax (in Ukrainian, in Russian).

Tpancuitepaliis — MexaHi4Ha nepegada TEKCTY i OKPEeMHX CIIiB, SIKi HallMCaHI OJIHI€0 rpadiuHO CHCTEMOI0, 3ac00aMu
iHImoi rpadiyHOi CHCTEMH NPH APYTOPSAHINH POl 3ByKOBOI TOYHOCTI, TOOTO Iepeaaya ogHiel MUCEMHOCTI JIiTepaMy iHIIOT.

ITpukaax cucTeMy aBTOMAaTUYHOI TpaHCHIiTepaLil Jxxepen YKpaiHChbKOI0 MOBOIO Ha CalTi:

http://www.slovnyk.ua/services/translit.php.

Tpuknang cucTeMu aBTOMATHYHOT TpaHCIiTEepalii Jokepes pociichkor MOBO Ha caiiTi: http://www.translit.ru.

[Ipu cknagaHHi MPUCTATEHHOTO CIUCKY JITEpaTypH, 3 ypaxyBaHHIM BUMOT HayKOMETPUYHUX 0a3 TaHUX, pEKOMEH-
JIOBAaHO BUKOPHCTaHHS 0€3KOIITOBHUX MPOTpaM CTBOPEHHs 0i0miorpadiuyHux onuciB y poMaHCchKiil abeTiii, 1o J03B0-
Js€ aBTOMAaTHYHO CTBOPIOBATH IOCUJIAHHS 33 OJJHUM 13 CBITOBUX CTaHAApTIB:

http://www.easybib.com/

http://www.bibme.org/

http://themecraft.net/www/sourceaid.com

Bci cTaTTi MpoXoAsTh MOJBiiiHE cllilie peleH3yBaHHS.

Crartst noBuHHa OyTH BuBipeHa opdorpadiuno Ta cTrimicTuuHO. Pepakiis 3anuiiae 3a co00 MPaBo BUIIPABICHHS
TEPMiHOJOTIYHMUX 1 CTUIICTUYHUX MOMUIOK, YCYHEHHS 1MIOCTpaliid, sSIKi He MaOTh HPSIMOTO BiJHOIIEHHS A0 TEKCTY
CTATTi; CKOPOUCHHS TEKCTY CTaTTI.

CrarTi, HaJiclIaHl aBTOpaM Ul KOPEKLii, 30kpeMa, Yy pas3i HenpaBUIbHOrO 0()OPMIIEHHS CIIUCKY JiTepaTypH, HE0O-
XIJTHO MOBEPHYTH 70 peaakiii He mizHime 10 qHIB micas oTpuManHs. [loBepHEHHS CTATTi y OiMbII Mi3HI TEPMiHU 3Mi-
HIOE TIOTICPEAHIO J1aTy il HAJXOMKCHHS 3 MOBTOPHOIO PEECTPAIIEIO.
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Marepianu, opopMIICHI 3 TOPYIIECHHSIME BUMOT 010€THYHOT €KCIIEPTH3HU, HEKOPEKTHI 3a 3MICTOM, 3 TPYyOUMH CTATHCTHYHH-
MU NOMHUJIKAMH, SIKi HE MiJUIIralTh KOPEKIIil, TOBEPTAThCS aBTopaM. Y pasi BIAMOBH y MyOJiKallii CTaTTi aBTOpy HajcHiIa-
€ThCSI MOTUBOBAHUH JIUCT. [IpUMipHUK CTATTI 3aJIMIIAETHCS B apXiBi peaKilii B eJIEKTPOHHOMY BUIJISII.

JIOTpUMYIOYMCh ETHYHUX HOPM, aBTOP HECe BiAMOBIAANbHICTh 3a Te, IO MOJAHUI PYKOMUC € OPUTIHATHHOK, PaHi-
e He ony0/IiKOBaHOO Mpalelo, 1 He NpecTaBaeHul A nyOaikanii B iHmi BuAaHHsL. Y CIUCKY aBTOPiB lepepaxoBaHi
TUIBKH Ti, XTO BIAIOBITHO 10 €TUYHUX HOPM aKageMiqHOI CHITBHOTH MOXYTh BBAXKAaTHCS aBTOPAMHU.

Penakmis xypHany 34iHCHIOE pegaryBaHHs Ta MepeKaa] MOBHOTO TEKCTY CTATTi, pe3loMe Ta PO3MIMPEHOT0 pe3loMe
s caiity Open Journal Systems (OJS) 3 MoBM opuTiHally Ha aHIIIHCBKY Ta POCIfiCbKY MOBY @HIJIOMOBHUM Ta pPOCIiii-
CbKOMOBHHMM PEJaKTOPOM 3a IHAMBILyaJlbHUM 3aMOBJICHHSIM aBTOPA.

IoJsi0:keHHs1 NPO aBTOPCHKI MpaBa

ABTOpH, SKI IYONIKYIOTHCS y ILOMY XKYpHaJi, HOTOJXKYIOTHCS 3 HACTYIHUMU YMOBAMHU:

1. ABTOpH 3anuMmIaOTh 3a 0000 MPaBO Ha aBTOPCTBO CBOEI POOOTH Ta MEepeJaloTh XKypHATY NpaBo Imepmol my6ri-
Karii miei podotu Ha ymosax minen3ii Creative Commons Attribution License, KoTpa 103BOJISIE IHIIAM 0C00aM BiIbHO
PO3MOBCIOIKYBAaTH ONYyOJIiKOBaHY poOOTY 3 00O0B'S3KOBHM IMOCHJIAHHSAM Ha aBTOPIB OpHUTiHAJIBHOI poOOTH Ta mepury
nyOJikamnito podOTH y IbOMY KypHAaJTi.

2. ABTOpH MaloTh PaBO YKJIaJaTH CaMOCTiHHI JOJAaTKOBI yroJu 11010 HEEKCKIIO3UBHOTO PO3NOBCIOXKEHHS pOOOTH
y TOMY BUINISAL, B IKOMY BOHA OyJa ony0IiKOBaHa LUM XXYpHalIOM (HaIpUKIIAJ, pOo3MillyBaTu poOOTY B €1EKTPOHHOMY
CXOBHIII ycTaHOBU a0 MyOIikyBaTH y ckiagi MoHOrpacgii), 3a yMOBH 30epeKeHHs MMOCIJIAHHS Ha MEepIly IIyOIiKamiio
poOOTH Y IIbOMY KypHAaJI.

3. MMoniTHKa )XypHaJy J03BOJISE i 320X0Uy€ PO3MIIICHHS aBTOpaMu B Mepexi [HTepHeT (Hampukiaa, y CXOBHIIAX
ycTaHoB abo Ha 0coOuCTUX BeO-caiiTax) pykonucy poOoTH (MPENpPUHTY) SK A0 MOJAHHS OI0 PYKOMHUCY 10 peaakiii,
TaK 1 M yac HOro peaaki[iiHOTO ONMpalIOBAHHSA, OCKITBKH I[¢ CIIPHUIE BUHUKHCHHIO IPOJYKTHBHOI HAYKOBOT THCKYCIiT
Ta MIO3UTHBHO I03HAYA€ThCA HAa ONEPATUBHOCTI Ta AMHAaMiNl LUTyBaHHs onyOnikoBaHoi po6oru (nuB. The Effect of
Open Access).

ABTOpH CTATTi HECYTh MEPCOHANBHY BIAMOBINANBHICTh 3a PO3KPUTTA BCiX (DIHAHCOBHX I OCOOMCTHUX BIJHOCHH 3
ypaxyBaHHSIM HMOBIPHOTO KOH(IIKTY IHTEPECIB.

IIpu momadi cTarTi BKa3yrThCA:

- JKepena MIATPUMKH poOOTH, Y T.4. iIMEHa CIOHCOpPIB, @ TAaKOX IOSCHEHHS pOJIi JAaHUX JIKEpeN, SKIIO TaKi €
(cknajgaHHS AM3aliHy HocCHijxeHHs, 30ip, aHaui3 1 iHTepIpeTauis AaHUX, CKIadaHHs 3BITY 1 NIPUNHHATTA pilleHHS IPO
OJaHHS MaTepialy A myomikamii) abo 3asBy mpo Te, IO JKepel MATPUMKY He 0yno abo BOHH He MaJIH TaKoi y4acTi;

- TIOSICHEHHSI XapaKTepy 1 CTYHeHs TOCTYIy aBTOPIB 10 PE3yJIbTaTiB OMyONiKOBAaHUX JOCITIIKEHb, Y T.4., 91 € JOCTYII HOCTIHIM.

[TyOnikamiitHa eTHKa KYpHally BiANOBI/NA€ MOJOKECHHIO «EIMHI BUMOTH J0 PYKOMHCIB, IO MPEJACTABISIOTHCS B
OioMeaWYHI )KypHaJH, MiArOTOBILI Ta peparyBaHHs OioMmenuunux myOmikaniiiy MixuaapogHoro Komitety Penakropis
Menununux XKypuanis (International Committee of Medical Journal Editors, ICMJE. Http://www.icmje.org/)

I[Ticns BUXOAY HOMEpa XKypHAIy aBTOP CTAaTTi YN aBTOPCHKHUU KOJEKTUB (IO MEPIIOMY aBTOPY) OTpUMYe | mpumip-
HUK 9aCOIHUCY MOIITOBHM IEPEeKa3oM.

EnexTpoHHa Bepcisi HoMepiB :KypHaay npejacTasiieHa Ha odiuiiinomy web-caiiti: http://neonatology.bsmu.edu.ua/

Marepiaau aas ny0Jaikanii Ta cynpoBiaHi 1o0KyMeHTH moaa0Thesi Ha oginiiinuii web-caiiT :kypHaJy:
http://neonatology.bsmu.edu.ua/
E-mail: neonatology@bsmu.edu.ua

KonTakTHuii Tesedon BinmoBigaasHoro perakropa web-caiity :xkypuaay:
+38(050)5606138 I'omoBaneus Onekciit CepriioBuy

JlncTyBaHHA 3 NMTaHb BUAABHUYOI 1iIJIbHOCTI:

KontakTHa agpeca:

Ipod. T'onosanens FO. /1.

Kypuan «Heonarosnoris, Xipypris Ta nepuHaTallbHa MEJULIHHAY
BykOBUHCBHKHIA IepKaBHUN MEIMYHHHA YHIBEPCHTET

TearpanbHa mioima, 2; M. UepHisii, 58002. Vkpaina

E-mail: neonatology@bsmu.edu.ua

KonrakTHuii Teaedon: +38 (050) 6189959

Mepeanaatuuii inaexc :xxypuauay «Heonarosoris, xipyprisi Ta nepunarajJbHa MeguuuHa»: 89773,
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MikHapoaHi NpaBu/Ja NUTYBAaHHS Ta MOCUJIAHHS B HAYKOBUX poGorax

BAHKYBEP CTUJIb (VANCOUVER STYLE)
Coepa 3acmocysannn — meduyuna ma Qizuuni Hayxu
LuTtyBaHHA B TeKCTI

BankyBep cTuib nepeadadyae BUKOPUCTAHHS MMOCUIAHb Y TEKCTI poOOTH 110pa3y, KO BU IIUTYETE JIUKEPEO,
Oynp To mapadpas, HuTaTa BCEPEAUHI psaKa uu OJIOKOBA UTATA.
Ilapagpa3s. He OepeTbcs B JanKu.

IlutaTa BcepeanHui paaka. bepeTbcs B manku.

BaokoBa muTaTa (ckiamaeTbes 3 OUIBIIC, HIK TPHOX PANKIB TEKCTY).
IMomaeThcs B TEKCTI 3 HOBOTO psijika 3 ab3aily, He OepeThCsl B JAINKH.

VY TeKcTi 3 MUTOBAaHOIO iIHPOPMAIi€I0 HEOOXiJHO BKA3aTH MOPSAIKOBUN HOMEp, AKHH TaKOX BigoOpa)kaeThCs
y CHUCKY BUKOPHCTAHHX JKEPEII.
Mo IiBI TpH BapiaHTH MO3HAYCHHS [[UTYBaHb B TEKCTI:

1) nopsinkoBuii HOMep y Kpyriaux ayxkax: (1);
2) mopsAAKOBHIl HOMep Yy KBaJApaTHHX AyxkKax: [1];
3) nopsakoBuii HaapsiAKoBUii nudpoBuii ingexc: '.

SKkmo mpi3BUIIe aBTOpa MUTOBAaHOI Mpali BKa3zaHO B mapadpasi 4M MUTATI BCEpeAMHI pAIKA, TO3HAUCHHS
MUTYBAaHHS CTABUTHCS Opa3y Micis Mpi3BUIIA.

Slkuro npi3BuIe aBTOpa HUTOBAHOI Mpalli He BKa3aHO B mapadpasl Y¥ LUTATI BCEpEeAHHI psi/iKa, MO3HAYCHHS
UTYBaHHS CTABUTHCS HANPHUKIHI IUTOBAHOTO TEKCTY MICIs PO3/iJIOBUX 3HAKIB.

Hanpuxnao:

VY cBoemy mocmimxkenHi, JxxoHc (1) cTBepmKyE ...
VY cBoemy mocrmimxenHi, Jxonc [1] cTBepmKye ...
VY cBoemy mociimkenHi, Jxouc!

Hanpuknao:

... IPO IO CBIJYUTH HEIIOJaBHE aBCTpaJilichbKe OCTIKEHHS. (2)
a0o0 ... PO IO CBIYUTH HEI[OJAABHE aBCTPANINCHKE HOCIIIKCHHS. [2]
a0o ... PO MI0 CBIIYUTH HEIIOJABHE aBCTPaATifiChKe J0CIiIKEHHS.?

Skmo mpi3BumIe aBTOpa NUTOBAHOI Ipalli BKa3aHO B TEKCTi OJOKOBOI MUTATH, IMO3HAYCHHS HUTYBAaHHS CTa-
BUTHCS HANPUKIHIII IIUTOBAHOTO TEKCTY MIiCJS pO3iTOBUX 3HAKIB.

SIKIo JKeperno 3rafy€eTbesl y TEKCTi 3HOBY, HOMYy HEOOXiIHO MPHUCBOITH TOW caMuil HOMep.

3a3BU4ail, CTOPIHKOBHI 1HTEpBaN y BHYTPIIIHLO TEKCTOBOMY IOCHJIAHHI HE 3a3HAYa€THCs, ajie 3a MoTpedn
HOro MOXHa BKa3aTH MOPSA 13 HOPSIAKOBUM HOMEPOM.

Hanpuxnao:

VY cBoemy nocmimxensi, Jxouc (1 c3-4) cTBepaxye ...

... OIMH aBTOp OXapaKTepPH3yBaB II¢ SK "CIMOHTAHHUN MepeNuB CHIbHUX mouyTTiB".(1 ¢23)
... OJITMH aBTOp OXapaKkTepHu3yBaB Ii¢ K "CIIOHTAHHUN MepeTuB CHIbHUX MOUyTTiB". (2%

[Ipu nuTyBaHHI KIIBKOX J)KEpEs 0JHOYACHO, HEOOX1AHO IepepaxyBaThH KOXKEH HOMED B YXKKax, yepe3 KoMy
abo Tupe. Y mocuiIaHHI He MOBUHHO OyTH nMpo6iniB Mik komamu abo THupe.

Hanpuknao:

Several recent studies [1,5,6,7] have suggested that...
Several recent studies (1,5-7) have suggested that...
Several recent studies 57 have suggested that...

YnopsiiKyBaHHSI CIHCKY BHKOPHCTAHHUX J2Kep el

Cnucok BUKOPUCTAHUX JKEpEJ pO3MIIlYyeThCs B KiHLI poOOTH Ha okpeMmii cropinui. Bin Hagae indop-
MaIlifo, HeoOXiAHY ISl TOTO, 00 3HAWTH 1 oTpuMaTH OyJb-sIKe IKepeso, MPOLUTOBAHE B TEKCTI JJOKYMEHTA.
Koxue mxepeno, mpouuToBane B poOOTi, Ma€e 3'IBUTHCS y CIUCKY BUKOPUCTAHHUX JpKkeped. Tak camo, KOXeH
3alliC y CIUCKY BUKOPHUCTAHUX JKEpes Mae OyTH 3rajJlaHuM B TEKCTi poOOTH.

HasBa cniucky Bukopuctanux jxepern — [locunanus. 3aronoBok BUPIBHIOETHCS 110 LEHTPY.

Jlxeperna HyMepyIOThCS Ta OPraHi30BYIOTHCS B IIEPEIIiKY IMMOCHIAHB y OPSAKY iX 3raJyBaHHS B TEKCTI.

Marepian ony6nikoBaHo 3 BuaaHHA: MeTtoanyHi pekomeHaauii / aBTopu-yknapadi: O. BoxeHko, 0. KopsH, M. ®efopeub ; peakonerisi: B.
C. Mawkosa, O. B. Bocko6onHikoBa-lysesa, A. €. CowunHcbka, O. M. bpyi ; HaykoBo-TexHiyHa 6ibnioteka im. I. |. leHnceHka HauioHanbHoro
TeXHi4Horo yHiBepcuTeTy YKpaiHu « KWiBCbKMIN NONITEXHIYHMI IHCTUTYT iMeHi Iropsa Cikopcbkoro» ; YkpaiHcbka 6ibnioteyHa acouiauis. — Kuis : YBA,

2016. — EnekTpoH. Bua. — 1 enektpoH. ont. guck (CD-ROM). — 117 c. — ISBN 978-966-97569-2-3.
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IpaBuaa 6idaiorpagiyHoro onucy AJis CNMCKY BUKOPUCTAHUX JKePeJa

Sxmro B myOmikarii 3a3Ha4eHO BiJ OJHOTO JO HISCTH aBTOPiB, Y IMOCHJIAHHI HEOOXIHO MepepaxyBaTH IX
ycix yepes3 KoMy (IHB. OMHC CTATTi 3 )KypHaly 1-6 aBTOpIB).

Sxmro aBTOpiB OiNbIIe MECTH, HEOOXiHO MepepaxyBaTH MIICTHOX aBTOPiB Yepe3 KOMY Ta BKa3aTH «Ta iH.»
(nuB. omuc crarTi 3 )KypHasy 7 i GiyibIIe aBTOPiB).

VY nmocunaHHI HEOOXITHO CKOPOUYYBATH YHCIO CTOPIHOK, /€ I[€é MOXJINBO, HAPHUKIAJ, SKIIO IHUTATy PO3-
MilleHo Ha cTopiHkax 123-124, To B mocuiaHHI BKa3yeThes 123-4.

SAxmro B my6mnikanii € DOI, To #ioro HeoOxiguo Bka3atu micas URL.

Heo0xigHo ckopouyBaTH Ha3BU MICAIIB y JaTaX 3BEpHEHHs/MyOikalii Tomo (BiAMOBIHO 10 MOBHHUX IIpa-
BWJI IICBHOI KpaiHm).
Ha3zBu xxypHaniB HeoOXiTHO 3a3HaYaTH CKOopodeHo. [lepenik CKOpoUeHh MOXKHA Hi3HATUCS 3a IO CHIAHHIM:

e anriomMoBHi: http://www.ncbi.nlm.nih.gov/nlmcatalog/journals?!
ykpainoMmoBHi: http://dndims.com/upload/files/DSTU 3582 2013.pdf’

CXEMA

NPUKNALQ

CTaTTa 3 XypHany
(1-6 aBTopiB)

Mpizuwe1 IHigiann1,
MpisBuwe?2 IHidiann2,
Mpizuwed IHidiann3,
MpisBuwe4 lHiviann4,
Mpizuwed IHigiann5s,
Mpi3Buwe6 IHiuianm6.
HasBa cTatTi.

Hasga xypHany.

[ata ny6nikauii;
Homep Tomy(Homep Bunycky):
CTopiHkOBUI iHTepBan.

Petitti DB, Crooks VC, Buckwalter JG, Chiu V. Blood pressure levels before
dementia. Arch Neurol. 2005 Jan 12;62(1):112-6.

Hewmey AIO, Baspue M. Baaumogenctemne BbICOKOYACTOTHbIX U
HW3KOYaCTOTHbIX KonebaHui B CUHXPOHU3NPyeMOM reHepartope. Masectns
BbICWINX y4ebHbIX 3aBeaeHui. Pagnoanektporuka. 2015 Axs 8;58(12):53-61.

CTtaTTa 3 XypHany
(7 i 6inbwe aBTOpIB)

Mpisuwe1 IHiviann1,
Mpi3Buwe?2 IHidiann2,
Mpisuwe3d IHiviann3,
Mpi3Buwe4 lHiviann4,
MpizBuwed IHidiann5s,
Mpi3Buweb IHidiann6, Ta iH.
Hassa cTaTrTi.

HasBa xypHany.

Oata ny6nikauii;

Homep Tomy(Homep Bunycky):
CTopiHKkOBUI iHTepBan.

Hallal AH, Amortegui JD, Jeroukhimov IM, Casillas J, Schulman CI, Manning
RJ, et al. Magnetic resonance cholangiopancreatography accurately detects
common bile duct stones in resolving gallstone pancreatitis. J Am Coll Surg.
2005 Jun 12;200(6):869- 75.

BatypuH CA, ObsadeHko HX, JloxkiH PH, InbveHko AC, Kyp’aTta J14, Wywmko BT, Ta
iH. Po3pobka maTemaTM4yHOI Mogeni BigknagaHHsa caxi y dinbTpi BianpauboBaHMX
rasis aBTtomobinsa. BicHuk XXOTY. Cep.: TexH. Hayku. 2013 pyn 18;4(67):75-9.

Baturyn SA, Diachenko NKh, Lozhkin RN, lichenko AS, Kuriata LD, Shumko VH,
et al. Rozrobka matematychnoi modeli vidkladannia sazhi u filtri vidpratsovanykh
haziv avtomobilia. Visnyk ZhDTU. Ser.: Tekhn. Nauky. 2013 Hrud 18; 4(67):75-9.

CratTa 3 XypHany (oHnanH)

npissuwe IHigianu.

HasBa cTaTTi.

HasBa xypHany [IHTepHeT].
Hata ny6nikauii [daTta yutyBaH-
HA];

Homep Tomy(Homep Bunycky):
CTopiHkOBUN iHTepBan.
OoctynHo: URL DOI

Stockhausen L, Turale S. An explorative study of Australian nursing scholars and
contemporary scholarship. J Nurs Scholarsh [Internet]. 2011 Mar [cited 2013 Feb
19];43(1):89-96. Available from: http://search.proquest.com.ezproxy.lib.monash.
edu. au/docview/858241255

Mununko MM, Mopo3sos [B. MNopiBHANbHWI aHani3
cxem KMOIT cymaTtopis Ha 10 TpaH3ucTopax. M3B.
By30B. Pagnoan. [IHTepHeT]. 2014 Bep [unToBaHO
2016 Ciy 22];57(9):42-54.

DoctynHo: http://radio.kpi.ua/article/view

Kanneganti P, Harris JD, Brophy RH, Carey JL, Lattermann C, Flanigan DC. The
effect of smoking on ligament and cartilage surgery in the knee. Am J Sports Med
[Internet]. 2012 Dec [cited 2013 Feb 19];40(12):2872-8. Available from: http://ajs.
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