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Summary

Introduction. Distance learning during the COVID-19 outbreak in 2020-2021, and the Russian war actions which
started in 2022, which we refer to as "training under and after attacks,” has had a significant impact on medical
undergraduate and postgraduate training in Ukraine. Despite the challenges posed by these events, the implementation
of distance learning for medical PhD students proved to be beneficial for their academic performance, and regarded it as
advantageous.

The aim of the research is to explore the peculiarities of distance learning for medical PhD medical students, including
its organization, main advantages, disadvantages, and challenges. The research focused on the experience of distance
learning of medical PhD students, particularly at Bogomolets National Medical University in Ukraine, and some others.

Material and methods. To determine the effectiveness of distance learning for future medical PhDs, we analyzed the
performance in the course "Academic and Medical English for Medical PhD Students" of 247 medical PhD students, aged
21 to 59, who were enrolled in the course at Kyiv Medical University, Bukovinian State Medical University, Zaporizhzhia
State Medical University, Kharkiv Medical Academy of Postgraduate Education, during 2021-2022, and Bogomolets
National Medical University, during 2018-2023, as well as the subjective perception of distance learning by medical
PhDs. The scope of the multi-center research was chosen to neutralize factors that may hinder objective research. The
participation was voluntary, upon oral consent of the respondents. The results were treated by the Statistica 19.0., and the
significance was determined using the Wilcoxon and Student's t-tests.

The study was conducted within the doctoral research framework of L. Lymar, “Developing English academic competence
of Healthcare PhD students through distance communication”, approved by the Scientific Council of Bogomolets National
Medical University on 25.11.2021, protocol Ne 4.

Results. The English language communicative competence characteristics of the medical PhD students were analyzed,
and it was statistically determined that after distance learning, the overall level of the competence improved by 0.3-0.5
points on a 5-point scale. Additionally, medical PhD students expressed positive attitude towards distance learning.

The advantages of distance learning of the medical PhD students, based on a 4-year experience, include: time savings
in commuting, absence of classroom space issues, transparency in the implementation of electronic assessment, and
increased opportunities for creativity and collaboration. Under the realities of Ukraine, distance learning limited possibility
of COVIDI19 infection, and since 2022, mitigated military threats, with the opportunity to study in safe locations, such
as bomb shelters, in a flexible mode. Disadvantages of distance learning for Ukrainian medical PhD students include
dependence on the internet connection and electricity supply, and the psychological stress factor, which is not directly
related to distance learning, but rather to "learning under and after fire" in Ukraine.

Conclusion. Despite the stressful component of distance learning for medical PhDs, its organization using LMS and
online classes has contributed to improved performance indicators and competences, and positive attitude of PhDs to
distance learning. The advantages of distance learning include time saving, the absence of classroom space issues, and
broader possibilities offered by educational systems. The disadvantages of distance learning are its dependence on internet
and power supply, as well as the psychological unpreparedness of some learners and instructors for distance learning.

Key words: Distance Learning; Medical PhDs; COVID19; War with Russia.

Introduction

The effectiveness of medical distance training has
traditionally been a contentious issue, with various
concerns compared to traditional classroom training
[1-4]. The question of how the distance learning
format can meet the educational needs of healthcare
professionals, particularly in practical skills training,
has been examined by numerous educators [5-7].
For example, some authors [8-10] emphasize the
importance of simulating practice during distance
training following the COVID-19 lockdown, which
aimed to replace live practice for medical students.

Simulated classes are considered important aspect
of distance medical training, for the development
of medical professional competence [11-13]. The
need to replicate clinical situations during distance
training, referred to as "homeschooling" by Sielicki
A. et al. [14], has become apparent [15, 16]. As you
can see, considering the current realities, distance
training has been introduced into medical education
since 2020 [17], including Ukraine. The epidemic
situation in the spring of 2020 necessitated legislative
regulation of distance education in Ukraine, which
was implemented in accordance with a series of
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consecutive legislative acts: Resolution of the Cabinet
of Ministers of Ukraine "On Preventing the Spread
of Acute Respiratory Disease COVID-19 caused by
the SARS-CoV-2 coronavirus" No. 211 dated March
11, 2020, Order of the Ministry of Education and
Science of Ukraine No. 406 dated March 16, 2020
"On Organizational Measures to Prevent the Spread
of the Coronavirus COVID-19," etc. Thus, distance
learning for medical professionals was introduced
in Ukraine with certain changes or adjustments that
varied between different educational institutions
and mainly focused on blended format of distance
medical education, including postgraduate: some
theoretical and non-specialized courses were taught
online, while clinical disciplines mostly followed the
traditional approach, and some were conducted in a
distance-classroom format [18-20].

During the autumn of 2021 and the beginning of
2022, as the epidemic measures were relaxed, most
courses returned to traditional in-person instruction.
However, the outbreak of Russian military aggression
against Ukraine in February 2022 forced a temporary
suspension of classes. As a result, distance learning
was introduced, in accordance with various
regulations, such as the official Letter of the Ministry
of Education and Science of Ukraine of March 6, 2022,
No. 1/3371-22, which determined the organization of
the educational process in the first days of the war.
Consequently, the educational process shifted to
remote learning, in accordance with various regulatory
documents such as the official letter from the Ministry
of Education and Science of Ukraine dated March 6,
2022, No. 1/3371-22, outlining the organization of
the educational process. Additionally, the Ministry of
Education and Science of Ukraine issued Order No.
235 on March 7, 2022, addressing specific aspects of
organizing the operation of professional development
and higher education institutions, including medical,
during the state of war [21, 22]. Therefore, starting
from 2020, the training of medical PhDs has been
conducted in a distance format. The training of
medical PhDs (specialized in surgery, neurology,
gynecology, pediatrics, and other branches) aims to
develop the professional competencies of physicians,
researchers, and academics. It is worth noting that
pursuing a doctoral degree in medicine requires
a higher medical education [23], thus the issue of
acquiring practical skills remotely is not as pressing.
However, despite this, the educational process for
medical PhDs includes conducting research, clinical
work, and academic activities, which are carried out
remotely and require adjustments.

Aim

The aim of the article was to explore the peculiarities
of distance learning for future medical PhDs, including
its organization, main advantages, disadvantages,
and challenges, based on the experience of distance
education at Bogomolets National Medical University.

Material and methods

In order to determine the effectiveness of distance
learning for future medical PhDs, the performance
indicators were analyzed based on the study of
the discipline "Academic and Medical English for
Medical PhD Students" and the development of
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English communicative competence. The sample
consisted of 247 medical PhD students, aged 21
to 59, who remotely studied the course "Academic
Medical English for Medical PhDs" at Kyiv Medical
University (group of 28 individuals), Bukovinian
State Medical University (group of 39 individuals),
Zaporizhzhia State Medical University (group of
32 individuals), Kharkiv Postgraduate Medical
Academy (group of 33 individuals) in the academic
years of 2021-2022, and Bogomolets National
Medical University (group of 318 individuals) in
the years 2018-2023. The scope of the multi-center
research was chosen to neutralize factors that may
hinder objective research. The participation was
voluntary, upon oral consent of the respondents.

To assess the effectiveness of the organization of
distance learning and the subjective perception of
distance learning by medical PhDs, a questionnaire
survey was conducted involving 247 respondents.
The survey was conducted after completing the
course, under the oral consent of all respondents.
The participants answered questions related to
their progress, difficulties, and peculiarities of
distance learning. The questionnaire included the
following questions: assessment of the difficulty
of distance learning (very difficult, somewhat more
difficult than easy, somewhat easier than difficult,
and easy), comparison of the difficulty between in-
person and distance learning (more difficult, similar,
less difficult), amount of time spent on mastering
the discipline through distance learning (less time
compared to in-person learning, more time, same
amount of time), preferred learning format (distance,
traditional, undecided), and multiple-choice and
open-ended questions regarding the advantages and
disadvantages of distance learning for future medical
PhDs. The statistical performance indicators were
analyzed using the Statistica 19.0 software, and the
significance was determined using the Wilcoxon and
Student's t-tests.

Results and discussion

Distance learning for future medical PhDs
in Ukraine 1is organized in synchronous and
asynchronous formats, utilizing learning management
systems (LMS) such as Google Classroom, Microsoft
Teams, and Moodle, which are recognized as the
most effective systems providing advanced learning
simulation capabilities [24-26]. At the Bogomolets
National Medical University, medical education at
the pre- and postgraduate stages has been conducted
since 2020 using the NEURON learning management
system based on Moodle. Starting from January
2021, the university implemented the LIKAR NMU
learning management system based on Moodle.
In 2023 it offers 2437 courses, including 2416
thematic courses and 21 weekly courses (cycles and
preparation for the State Final Certification Exam).
Within each course, this system provides access to
various learning materials, databases, a glossary of
terminology, assignments, classroom training, video
resources, lessons, files and folders, forums, and
communication with instructors.

The education of future medical PhDs also takes
place within the LIKAR NMU system, following the
curriculum's designated courses. The capabilities of
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the LIKAR NMU learning management system are
presented in Table 1. The comparative description of
the system is provided in Table 2, highlighting its
advantages.

The effectiveness of learning is manifested in
academic performance and the levels of competence
attained. To determine the effectiveness of distance
learning for future medical PhDs, performance
indicators were analyzed using the example of the
discipline "Academic and Medical English for
Medical PhD Students," as well as the formation
of English language communicative competence.
The results of comparing the levels of formation
of English language communicative, academic,

and professional competence, along with their
components, are presented in Table 3.

Statistically significant differences between
the performance indicators of the learners before
and after distance learning have been found. The
level of attainment in the theoretical, practical, and
individual components of English communicative
competence, as well as the overall level of English
communicative competence, improved by 0.3-0.5
points on a 5-point scale, with minimal decline.
Therefore, distance learning, particularly the
course on academic and medical English language,
contributed to the enhancement of learners' English
communicative competence.

Table 1

Capabilities of the LIKAR_NMU LMS system

For future medical PhDs

For teachers

1. Access to and unlimited use of materials.

2. Access to self-check and monitoring tasks, allowing for

continuous self-assessment.

3. Flexibility in completing tasks on an asynchronous or

synchronous schedule.
4. Reporting through the system.

5. Testing and evaluation with transparent online assessment

criteria.

6. Interaction with instructors and consultations.
7. Group collaboration and interaction.

8. Discussion forums for discussions.

1. Creation and development of course content within the
system.

2. Publishing, editing, and updating materials.

3. Monitoring task completion by learners and attendance
control.

4. Monitoring performance and analyzing success
indicators.

5. Automating document flow processes.

6. Creating and managing groups.

7. Creating virtual classrooms.

8. Receiving feedback

Table 2

Comparison of Functions and Capabilities of Learning Management Systems for Medical PhDs
(Microsoft Teams, Google Classroom and LIKAR_NMU)

Functions and Capabilities LIKAR NMU Microsoft Team Google
~ Classroom

Configuration of access to learning materials + + +
Creation, editing, and updating of courses + + +
Placement of educational content + + +
Assignments + + +
Assessment organization capabilities + + +
Collaboration on documents + + +
Chat + + +
Forum + - -
Wiki + - -
Integration of additional plugins + + +
Course import + - +
Video conferences - + +
Virtual whiteboard - + +
Gradebook + + +
Maximum file storage size Less than 5 GB 250 GB 15 GB
Video recording - + +

In order to determine the effectiveness of distance
learning for the course "Academic English for
Medical PhD students," a survey was conducted using
a developed questionnaire, in which 247 respondents
participated. The obtained results showed a positive
perception of distance learning among medical PhDs.
Regarding the attitude of future medical philosophy
doctors towards distance learning, 63.3% perceive it
as normal, while 3.2% considered it very difficult,
15% found it rather difficult than easy, 13% found
it rather easy than difficult, and 4.8% found it easy.
A comparison of the difficulty between classroom
learning and distance learning showed that half of

the respondents (50.2%) consider both distance and
traditional learning equally difficult. Regarding the
amount of time spent on learning during distance
learning, 47% of the group indicated that they
spent less time during distance learning compared
to classroom learning. Almost the same percentage,
45% of the group, believed they spent the same
amount of time. Thus, according to the perception of
the learners, distance learning saves time. Regarding
the possibility of choosing the learning format, the
majority of the group (70% of the group) stated that
they would choose distance learning.

The majority of the group (80% of the group)7
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identified the following disadvantages of distance
learning: dependency on internet connectivity and
functioning of devices (the survey was conducted
prior to November 2022, with notable blackouts in
Ukraine), and 35.2% mentioned the absence of live
presence in the classroom. To add, 60.3% provided
their own variations, which included different
options ranging from "no disadvantages" to "lack of
live interaction," "psychologically challenging".

When mentioning the advantages of distance
learning, respondents pointed out the following: time
savings on commuting (90.3% of the group), the
ability to better manage their time, improved learning
efficiency (71.2% of the group), and better structuring
of materials (43.7% of the group). Furthermore, 41.3%
of the group also provided their own variations, such as
"greater mobility," "opportunity for the development
of new technologies," "maintenance of educational
quality", etc.

Thus, evaluating their own learning experience in
the course of Academic Medical English, the majority
of respondents expressed a generally positive opinion
about distance learning. They mentioned that they
improved their level of knowledge after completing
the course and preferred the method of distance
learning, if given the option.

Taking into account the nearly four-year
experience of distance teaching to future medical
PhD students, we will mention the main advantages
of such learning: time saving in commuting,
absence of classroom space issues, transparency
of the electronic knowledge assessment system,
greater flexibility and mobility, creativity and
collaboration for participants in the process, as well
as the psychological aspect: breaking stereotypes.
Studies conducted by authors on the peculiarities of
distance learning in Western countries have shown a
negative impact on the health of learners due to lack
of physical activity and the depressive state caused
by quarantine changes [27, 28]. But we should
emphasize health and life safety of the distance
learning process in Ukraine. Unfortunately, the
conditions that led to the implementation of distance
learning in Ukraine, such as the COVID-19 pandemic
and the full-scale military aggression by Russia, are
stressful and traumatizing factors that affect medical
students and PhD Students [29, 30] more than just

quarantine restrictions. Distance learning has turned
out to be beneficial from the preventive viewpoint,
as it could prevent COVIDI19 spread, regarding
that some undergraduate and postgraduate students
treated COVIDI19 patients and could be potential
carriers, as well as elderly age of some teachers.

Another reality of today’s distance education in
Ukraine, "Learning under and after fire," including
conducting practical sessions a few hours after
military shelling, has affected medical education as
well. Distance learning mitigates the military threat
to participants, providing them with opportunity to
study in safe locations, such as bomb shelters, in a
flexible asynchronous mode, when the military alarm
for Ukrainian students and teachers subsides.

The disadvantages of distance learning for
medical PhD students include complete dependence
of education on the internet connection, electricity
supply, and technical equipment, which particularly
hindered educational process during the winter
of 2022-2023 due to power outages in the country
following Russian infrastructure shelling.
Unfortunately, in some regions of Ukraine, including
Kyiv, this made any online learning impossible from
November 2022 to January 2023 and raised the
question of the need for additional alternative sources
of electricity and internet, which were provided,
in particular, by the Bogomolets National Medical
University. In the perspective, some components of
the distance learning, even those which at present
are synchronic, may become asynchronic in order to
manage technical difficulties, related to the Internet
and electricity access.

Other problems of distance learning for medical
PhD students, particularly in 2020, included the
unpreparedness of the methodological base for
teaching, uneven distribution of methodological
tasks, and a large volume of self-study. The last
problem was the unpreparedness of instructors
for distance teaching and a significant number
of management issues that required experience
in distance training. At the same time, it is worth
noting the academic advantages of distance learning
for future medical doctors of philosophy, confirmed
by their performance indicators, particularly in the
study of the communicative course of academic and
medical English.

Table 3
Comparison of the levels of formation of English language communicative, academic,
and professional competence after distance learning-
Comparison of the medical PhD students’ performance by t — Wilcoxon and t - Student
Mean mark Mean Improved Deteriorated Same

before mark after | performance, | performance, | performance, | Reliability

learning learning % % %
Theoretical 91 4 152
component 3,67 4,08 (+38,8%) (-1,6%) (61,5%) 0,001
Practical 110 2 135
component 3,75 4,21 (+44,5%) (-0,8%) (54,65%) 0,001
Individual 142 0 105
component 3,75 4,35 (+57,5%) (0%) (42,5%) 0,001

209 2 36

Overall level 3,73 4,22 (+84.6%) (-0,8%) (14.6%) 0,001
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Conclusion

Medical undergraduate and postgraduate training
in Ukraine were interrupted by the COVID-19
outbreak in 2020-2021 and the Russian war actions in
2022. Thereby, the new measures were implemented
for the education of medical PhD students. In
Ukraine, distance training for the medical PhDs
was conducted using various LMS such as Google
Classroom, Microsoft Teams, Moodle, and LIKAR _
NMU, the proprietary system used by the Bogomolets
National Medical University.

The performance characteristics of medical PhD
students of the distant “Academic Medical English”
course was analyzed, and statistically significant
findings revealed that after distance learning, the
overall level of English communicative competence
improved by 0.3-0.5 points. Additionally, personal
questioning of the medical PhD students showed
that the majority perceive distance training as
normal. A four-year experience of distance teaching
medical PhD students revealed its following

Reference:

advantages: no commuting problems, time saving,
absence of classroom space issues, transparency
in the implementation of the LMS control, greater
flexibility and mobility, increased opportunities for
creativity and collaboration, flexibility and mobility
for all participants, and psychological breaking
stereotypes.

The disadvantages of distance education for
medical PhD students include the absolute dependence
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electricity supply, and the functioning of technical
equipment, as well as the low preparedness of some
instructors and learners for this mode of learning.
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situation, which is a stress-inducing factor.
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JUCTAHIIWHA OCBITA AOKTOPIB d)l.HOCO(Dl'l'-ME)]l/lK"lB
3A YMOB COVID19 TA BIUHHU 3 POCI€IO: HOBI PEAJIIL

10.J1. Kyuun, J1.B. /lumap

Hanionaabunii meanunuii ynisepcuret imeni O.0. boromoabus
(m. KuiB, Ykpaina)

Pesome

Beryn. [Tangemis COVID-19 B 2020-2021 Ta nmoBHOMacmTabHi BilicbkoBi il pocii y 2022, Manu 3HaYHUH BIUIMB Ha JO-
IUIUIOMHY Ta MiCIAIUIUIOMHY MEIUYHY OCBITY B YKpaiHi, 30KpeMa Ha «HaBYaHHS i 4ac Ta micis o0cTpimiB». He3Baxaroun Ha
BCi BUKJIMKH, AMCTAHIlii{He HaBYaHHs MaiiOyTHIX TOKTOPiB (inocodii-MeIuKiB 10BEJI0 aKaJeMidHi epeBaru.

MeTa mociigKeHHsl — BHU3HAUEHHS OCOOJMBOCTEH MMCTAHLIMHOTO HaBYaHHS MaiOyTHIX mokTopiB disocodii mMenukis,
BKJIFOYAIOUH HOTO OpraHi3aliio, rOJOBHI MEpeBaru Ta HEIOMiKH, T4 BUKIHKH.

Marepiaa Ta MeToau aocaixkenns. /s Bu3HaYeHHS epeKTHBHOCTI AMCTAHIIHHOTO HaBUAHHS MallOyTHIX JOKTOPIB (ino-
codii — MeaukiB, Oynu MpoaHaxizoBaHi MOKa3HUKHN ycHiMmHOCTI BHOipkyu 247 MaiOyTHIX JOKTOPIB inocodii-MeauKiB, BIkOM Bix
21 no 59 pokiB, AKi BUBUAIU Kypc «AKaJeMi4Ha Ta MEAMYHA aHTIifiChKka MOBa JJIs MaOyTHIX JOKTOPiB ¢imocodii - MequKiB»
Ha 0a3i [IBH3 «KuiBcbkuii Mexanunuii yHiBepcuTeT», ByKOBHHCBHKOTO AEpKABHOTO MEAMYHOTO YHIBEPCUTETY, 3amopi3bKoro
JIep)KaBHOTO MEAMYHOTO YHIBEpPCHTETY, XapKiBChbKOT MEeIMYHOI akageMil miciasaumioMuoi ocitu B 2021-2022 u.p., Ta Hamio-
HaJbHOTO Meanm4HoTo YHiBepcutery iMeHi O.0. boromonbns B 2019-2023 H.p, a TakoX TPOBEICHO ONUTYBAHHS ISl BUZHAUCHHS
Cy0’€KTHBHOTO CHPUNHATTS AMCTAHIIHHOrO HaBYaHHS 3400yBayaMu. baratoneHTpOBICTh TOCHIKEHHSI 0OpaHa 3 METOI0 Heii-
Tpasizanii reorpagivHEX GakTopiB. Y4acTh B AOCIIUKEHHI JOOPOBIIbHA, 32 OTPUMAHHS YCHOI 3rOIU PECIIOH/ICHTIB.

CTaTUCTUYHMI Ta MAaTEeMaTUYHHUH aHAaJi3 MOKA3HHUKIB MPOBEACHO 3a IOMOMOTOI0 mporpamu Statistica 19.0, Bu3HaueHHS cTa-
TUCTUYHOI 3HAYMMOCTI MPOBOJUIOCH 3 BUKOPUCTAHHAM TecTiB Binkokcona i CTbrofeHTa.

JocnimkxenHs Oyiio MpoBeJeHO B paMKax JOKTOPChKoro pociijkenHs JI. Jlumap "Po3BUTOK aHIIIOMOBHOT akajeMiqyHOi KOM-
METEHTHOCTI MaifOyTHIX H0oKTOpiB dinocodii ramysi "Oxopona 3mopos's" 3acobamu aucTaHNiifHOTO 3B'A3KY", cxBajgeHoro Ha-
ykoBoto Paynoro HamionansHoro Menuunoro YuiBepcurety iMeni O. boromombist 25.11.2021, nporokon Ne 4.

PesyabraTn gocaigkenns. Jlucranuiiine HaBYaHHS MEAMKIB B YKpaiHi 311HCHIOETHCS B CHHXPOHHOMY, aCHHXPOHHOMY Ta
3MimaHoMmy Qopmarax, i3 BUKOPHCTaHHSIM CHCTeM ympaBhinHg HaBuaHHAM Google Classroom, Microsoft Teams, Moodle, Ta
B HMV imeni O.0. boromonsusg -LIKAR_NMU. IIpoananizoBaHo NOKa3HUKH aHIIIOMOBHOT KOMYHIKaTHBHOI KOMIIETEHTHOCTI
MaifbyTHiX qokTOpiB dimocodii - MequKiB, cOpMOBaHI IPOTIATOM ANCTAHIII{HOrO HaBYaHHS. BU3HAUYEHO CTAaTHCTUYHO, IO BHA-
CIIOK TUCTAHIIHHOTO HABYaHHS, 3aTaJIbHUN PiBEHb aHTJIOMOBHOI KOMYHIKATHBHOI KOMIIETEHTHOCTI mokpamuscs Ha 0,3-0,5
Oanu 3a 5-0anbHOIO IIKaNO0. Takok IMOKa3aHO MO3MTHBHE BiJHOMIEHHS OMHTAHUX 3400yBadiB J0 AMCTAHLINHHOTO HAaBYAHHA
HIiCIIsL Kypey.

Bu3HaueHO mepeBaru AMCTAHMIIHOTO HaBYAHHSA: €KOHOMIis 4acy, BiCYTHICTh MPOOIEMH ayaIUTOPHOTO (GOHIY, MPO30PiCTh
CHCTEMH €JEKTPOHHOTO OLIHIOBAaHHSA, PO3LIMPEHI MOXKIMBOCTI cmiBmpaui. JucTaHLiliHe HaBYaHHS CIPHUAIO0 OOMEKEHHIO I10-
mupenHs iHpexuii COVID19, a3 2022 - oOMexeHHIO pU3HKiB, OB’ s3aHUX 3 BilicbKoBOI0 arpeciero pocii. Henoniku nqucran-
MiHHOTO HaBYaHHS IS MailOyTHIX HOKTOpiB (imocodii-MeqnKiB BKIIOYAIOTh a0COMIOTHY 3aJIeKHICTh HaBYAHHS BiJ iHTEPHET
3’€HAHHs, IEKTPONOCTaYaHHs Ta pOOOTH TEXHIYHOTO 00T HAHHS.

BucnoBku. /lucranniline HaB4aHHS MailOyTHIX TOKTOpiB (inocodil MEAMKIB CHPHAIO IMOKPANCHHIO ITOKA3HHUKIB yCIIil-
HOCTI Ta KOMIETEHTHOCTEH, Ta MO3UTUBHOMY CTaBIEHHIO 3700yBayiB 10 AUCTAHIIHHOTO HaBuaHHsA. [lepeBarn auCTaHIiIHHOTO
HABYAHHS BKJIOYAIOTh EKOHOMIIO Yacy, BiICYTHICTh NPOOIEMHU ayAUTOPHOTO (OHY, MOXKIMBOCTI OCBITHIX CUCTEM, Ta MEIUYHY
i BilicbKOBy Oe3neka ykpalHChKUX 3100yBaqiB ocBiTH. HemonikaMn QUCTaHIIHHOTO HaBYAHHS € 3aJIEXKHICTh Bijl €JIEKTPOIIOCTa-
YaHHS, IHTEPHET 3B’ 53Ky, a TAKOXK IICHXOJOTiYHA HETOTOBHICTh YUaCHUKIB MPOIIECY.

KuarouoBi c10Ba: pucranuiiine HaBYaHHS, nokropu ¢inocodii-menukn; COVID19; BiiiHa 3 pocielo.

Contact Information:

lurii Kuchyn — Doctor of Medical Science, Professor, Corresponding
Member of the National Academy of Medical Sciences of Ukraine,
Rector of the Bohomolets National Medical University (Kyiv,
Ukraine)

ORCID ID: https://orcid.org/0000-0002-9667-1911

Scopus Author ID: https://www.scopus.com/authid/detail.
uri?authorld=56016809700

Researcher ID: http://www.researcherid.com/rid/HOF-3309-2023

Lesya Lymar — Candidate of Psychological Science, Docent,
Associate Professor, Educational and Research Center for
Continuing Professional Education of the Bohomolets National
Medical University (Kyiv, Ukraine)

e-mail: lesyalymar@nmu.ua

ORCID ID: https://orcid.org/0000-0002-9407-1066

Scopus Author ID: https://www.scopus.com/authid/detail.
uri?authorld=55309556000

Researcher ID: http://www.researcherid.com/rid/D-3586-2017

KoHTakTHa iHdopmauisn:

KyuuH KOpin JleoHigoBuY — OOKTOp MeauYHMX Hayk, npodecop,
yneH-kopecnoHaeHT HAMH Ykpainn, pektop HauioHanbHoro meguy-
Horo yHiBepcuTeTy imeHi O.0. boromonbus (M. Kuis, YkpaiHa)
ORCID ID: https://orcid.org/0000-0002-9667-1911

Scopus  Author ID: https://www.scopus.com/authid/detail.
uri?authorld=56016809700

Researcher ID: http://www.researcherid.com/rid/HOF-3309-2023

JNlumap Jleca BonogumupiBHa — kaHAMAaT MCUMXOMOTYHMX Hayk,
[AOLIeHT, OLEHT HaB4arbHO-HaYKOBOrO LIEHTPY HenepepBHOi npode-
ciiHoi ocBiTM HauioHansHoro MeauyHoro yHiBepeuteTy imeHi O.0.
Boromonbus (M. Kuis, YkpaiHa)

e-mail: lesyalymar@nmu.ua

ORCID ID: https://orcid.org/0000-0002-9407-1066

Scopus  Author ID: https://www.scopus.com/authid/detail.
uri?authorld=55309556000

Researcher ID: http://www.researcherid.com/rid/D-3586-2017

Received for editorial office on 12/03/2023
Signed for printing on 20/05/2023

11



HEOHATONOTIA, XIPYPrIfi TA NEPUHATANIbHA MEQULUVWHA
NEONATOLOGY, SURGERY AND PERINATAL MEDICINE

T. X1, Ne 2(48), 2023
VoL. xill, Ne 2(48), 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)

YIK: 378.091.12:005.963:614.253.1-053.2
DOI: 10.24061/2413-4260.X111.2.48.2023.2

IOCBIJI BYKOBMHCBHKOTO JIEP)KABHOTO
MEJIVYHOTI'O YHIBEPCUTETY

Y IIPOBEJEHHI 3AXO/IIB BE3IIEPEPBHOTO
[IPO®ECIVIHOTO PO3BUTKY /11
MEJOMYHOTO IIEPCOHAJY, SKUN
3I0IMCHIOE HEOHATAJIBHUN

TA IIEJIATPMYHUM CYIIPOBIJI B YKPATHI

A.I. babdinuesa, 10./]. I'noosaneus

BykoBUHCBKHI JepKaBHUH MEIMYHHUH YHIBEPCHTET
(M. YepniBui, Ykpaina)

Pe3wome. Besnepepsne nidsuwenns xeanigixayii nikapie ma MeduuHux cecmep i3 3ACMOCYEAHHAM CYUACHUX
IHCMpPYMeHmMi6é HAGUAHHS € 3ANOPYKOK AKOCMI Ma eheKmuUBHOCMI HeOHAmoL02iuHol ma nediampuuHoi donomo2u 6
Ykpaini, ocobauso epaxosyouu Hao3euuaino CKiaOHi UKIUKU GilicbK06020 yacy. OcHoeHi 3acadu 30ilicHeHHs Oe3-
nepepenozo npogeciinozo pozeumky (BIIP) yxpaincokux MeOuuHux ma papmayesmuyHux npayieHuKie 3ameepoiceno
nocmanosorw Kabinemy minicmpie Yrpainu 6io 14 aunua 2021 poxy Ne 725 «Ilonoscenns npo cucmemy 6eznepepeHo-
20 npogeciiinoeo po3sumKky MeOUuHUX ma GapmayeemuuHux npayieHuKiey.

Y cmammi npeocmasneno doceio kaghedpu nediampii, Heonamonozii ma nepuHamanibHoi meouyunu bykosuHcbKko-
20 0epoicagHo2o meduunoeo yHieepcumemy (BJAMY) (3a6idysau — 0.med.n., npopecop Heuumaiino FO. M.) y npose-
O0enHi 3ax00ié BIIP 0na meOuurno2o nepcoHany, AKull 30iliCHIOE HEOHAMAAbHUL Ma nediampuyHull Cynposio 8 Yxkpaiui.
Ha 6a3i kaghedpu nposoosmucs yuxkiu cneyianizayii ma cmasicysanus 3a paxom « Heonamonozisy ma «/Jumsaua anec-
mesiono2isy, pi3HoMaHimui haxogi ceminapu, matcmep-Kiacu, CUMYIAYIUHI mpenineu ma @axosi wxoru. Llinbosoio
epynoio 3axo0ieé BIIP € nikapi-neonamono2u, oumsui anecmesionozu, nediampu, Oumsayi Heepoio2u, 1ikapi cimeunol
MeOUuYUHU, eKCMmperHHoi MeOuyunu moujo.

Haguanvnuiti npoyec 30iticnroemvcs Ha 6a3i TpeHiHe06020 yeHmpy CYUACHUX MeEXHON02il NepUHaAmaibHol meou-
yunu (xepignuk — 0.me0.H., npogpecop Todosaneyw F0. /I.), Llenmpy cumynsayiunoi meouyunu ma iHHOGAYIUHUX MeX-
nonoeii COSMIT BJIMY ma xkainiunux 6asax xageopu. Oceimuiti npoyec nepedbauae 6uUKOPUCMAHH OYHOL ma Ouc-
manyiunoi popmu HagyaHHs.

Bionogiono 0o cyuacnux oceimuix eumoe ma Haxazy MO3 Vrpainu 6io 10.11.2022

Ne 2016 na xageopi nediampii, neonamonozii ma nepunamanvroi meouyunu bJIMY poznouamo yuxau BIIP 0ns
Gaxiseyis 3 haxosoi nepedsuUU00, NOYAMKOBUM Pi6HEM (KOPOMKUL YUKL) ma nepuium (6axKaiaspcobkum) pieHem 6u-
woi meduunoi i papmayesmuunoi oceimu ma macicmpis 3 medcecmpuHcmad.

Knwuoesi cnoea: 6esnepepenuii npogeciiinuii po3sumox, Cumyiayitina Meouyuna,; Heonamoiozis, neoiampisa.

BesnepepBHe minBuImeHHS KBajidikamii JTikapis
Ta MEIUYHHUX CECTep i3 3aCTOCYBAaHHAM CyJYacCHHX iH-
CTPYMEHTIB HaBYAHHS € 3aMOPYKOIO SKOCTI Ta edek-
THUBHOCTI HCOHATOJIOTIYHOT Ta MeIiaTPUYHOT JOMTOMO-
ru B YKpaiHi, 0cOOJIHMBO BpaxoBYIOUM HaJ3BHYANHO
CKJAaJHI BUKJIMKH BilichkoBOTO Yacy [1-5]. OcHOBHI
3acaam 3AidcHeHHS Oe3mepepBHOTO mpodeciiHoro
po3Butky (BIIP) ykpaincpkux MeamaHux ta (apma-
[[EBTHYHHUX IPAIiBHUKIB 3aTBEPIKEHO IOCTaHOBOIO
Kabinery w™inictpiB Ykpaiuu Big 14 numus 2021
poxy Ne 725 «IlonoxkeHHs 1po cucTeMy Oe3mnepeps-
HOTO MpodeciiHOTo PO3BUTKY MeIUYHUX Ta (apma-
[EeBTUYHHUX TpamiBHUKIBY [1].

BigmoBigHO O Mif0YMX pETIaMEHTYIOUHX TOKY-
MEHTIB Ta BUMOT ChOTOJCHH:, Ha 0a3i kadeapu me-
niaTpii, HEOHATOJOrIl Ta MEPUHATAIBHOI MCIUIMHU
ByKOBHHCBHKOTO JIepKaBHOTO MEJUYHOTO YHIBEpCUTE-
Ty (3aBigyBau — nmpodecop, a.men.H. Heuuraitno 0.
M.) po3mouato BIPOBAIKECHHS Pi3HOMaHITHHX 3aXO0-
niB BITP mms mikapiB Ta cepeIHBOTO MEAUYHOTO Hep-
COHaJy B paMKaxX MDKJAMCHMIUTIHApHOI iHTerpamii. 3
2021 poky OHOBJCHO Ta HIOPIYHO PO3POOIAIOTHCS
HOBI po0oYl HaBUAJIbHI MPOrpaMu LMKJIIB CIeliali-
3amii Ta CcTaxyBaHHs, CEeMiHapiB, MaiicTep-Kiacis,
CHUMYJAMIAHUX TPEHIHTIB, ()aXOBHUX MIKIJ JJIS JTiKapiB
HEOHATOJIOTiB, OUTAYMX aHECTE310J0TiB, MemiaTpis,
JUTSIYUX HEBPOJIOTIB, JiKapiB CIMCHHOI MEIMIIU-
HU, eKcTpeHHOol Meaunuuu Toio. OCBiTHIN mporec
nepeadavyae BUKOPUCTAHHS OYHOI Ta AUCTaHIIWHOL
(¢hopmMu HaBYAHHS.

[Mepemik 3axoxiB BIIP, ski mpoBogsThcs Ha 6asi
Kadenpu mexiatpii, HeoHATONOTI{ Ta MEPUHATATBHOT
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Mmeaunuau bBJIIMY:

- MUKJIH cremnianizdamii Ta cTaxXxyBaHHSA 3a (QaxoM
«Heonaromnoris» ta «utsya anecresionoris» (Bij-
noBigHO 3 mic. Ta | mic.);

- IUKJIM TEMAaTUYHOTO yJ0CKOHaJIeHHS «PexomeH-
namii €Bpomneiicekoi Panu Peanimanii 2021: peanima-
is Ta micaspeaHiMaliifHa TomoMora HOBOHapoOIXKe-
HuM», «CydacHi TexHOJIOTii MepBUHHOI peaHimamii,
IHTEHCUBHOI Tepamnii Ta BUXO)KYBaHHsS HepeadacHo
HapoKeHUX aiTei», «[luTaHHs HEBIAKIAAHOT AOTIO-
MOTI'M Ta IHTEHCHBHOI Tepamii HOBOHApPOIKCHUX [i-
Tel 3 XipypriuHoto marojoriery, «Dizionoris i maro-
JOTist OpTaHIB QUXaHHA y niTed. [[puHONIHN i MeTOaN
BEHTHUIAIIHHOT TWiATpUMKN», «KaTamMHEeCTHYHE CTIO-
CTepeKeHHs Ta peabimiTallist 1iTei 3 HepuHaTaIbHOIO
narosoriew», «KoMmiekcHa MiKIUCIUIUTIHAPHA 10-
moMora JiTsM PaHHBOTO BiKYy 3 IMOPYLICHHSIMH PO3-
BUTKy. IlamiaTuBHa i XOocmicHa momoMoray, «AHec-
Te3TionoriyHe 3a0e3MeueHHS Ta IHTCHCHBHA Teparis
B HEOHarojorii, mexmiaTpii Ta AUTAYIA Xipypriin (2
THX., 50 6anis);

- cuMmyJssiniitHi TpeHinru «llepBuHHa peaHiMalis
Ta miciaspeaHiMaliliHa DOMOMOTa HOBOHAPOJIIKCHUM
3a MixkHapomHuMu pexoMmeHnamismu [LCOR 2021y,
«bazoBi peanimaniiini 3axonu y miteit (PBLS) 3a pe-
komernpamismu ERC 2021. Posmmupeni peanimarmiii-
Hi 3axoau y niteit (PALS) 3a pexomenpanismu ERC
2021», «OcHoBu Helipodizionorii Ta KiiHIYHA eJeK-
TpocHIedanorpadis y HOBOHAPOIIKEHUX Ta JITeH
paHHBOTO BiKY», «DYHKIIOHAIBHI METOIU IOCIHi-
JUKEHHS Y HOBOHAPOJKCHUX Ta JiTeH paHHBOTO BIKY:
eneKkTpokapaiorpadis», «CkaagHi IUXaIbHI MIIAXA Y
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neniaTpuuHuX mamieHtiB. CkiagHa iHTyOamis Tpaxel
(mpuYWHYU, METOINKA MTPOBEACHHS, HMOBIpHI yCKIaa-
HEHHS)», «AHecTe3iojoriune 3abe3medeHHs iTel
B JMTS4IN Xipyprii, ypoJjorii Ta TpaBMaToJorii»,
«Hu3bpkomoTouHa aHecTe3is Ta aHecTe3is Mo 3aKpH-
TOMY KOHTYp1 B IUTA4ii aHecTe3zionorii» (3/5 nH., 25
6aiiB);

- maiicrep-kinacu «Karerepusarmist CyauH y HOBO-
HapoOMKEHUX 1 MiTeH: MoKa3aHHA, METOAU, yCKIan-
HEHHs», «MeTOM0JIOTisl yBEICHHS MpemapaTiB Cyp-
(hakTaHTy y HOBOHApO/KCHHX miTeit», «Omeparitis
0OMIHHOTO NEpeIMBaHHI KPOBI MPHU JKOBTSAHHMI HO-
BOHApOJUKEHOTO», «MeToan 3aranbHOI aHecTe3ii y
HOBOHAPOJ/UKEHUX Ta MAiTeH: HNpUHIUIN BUOOpPY Ta
TexHiKkHu nposeaeHHs» (3/5 nu., 20 6anis);

- ceminapu «I'pynHe BurogoByBaHHs. EHTepanbHe
XapuyBaHHs MEPeI4acHO HAPODKCHUX MIiTCH Ta miTei
3 IepHHATAIBHOIO maTtoJiorieto», «Jlormsan, crupsmo-
BaHUU Ha PO3BHUTOK: peadimiTaiis miTei 3 Haciigka-
MH TIepUHATATBHOI maTonorii», «Bpomkeni iHdexmii.
HeonaransHuil cemncuc: eTioyoris, KiiHIKa, giarHoc-
THKa, nMpo(inakTuka Ta JiKyBaHHsm», «[IuTanHs mMix-
MUCIUILTIHAPHOT iHTerpamii HaJaHHS JOMOMOTH Ji-
TSAM 3 BPOJUKEHUMH aHOMaJisMHU po3BUTKY. KiiHiuHi
Bunankm» (3/5 mgu., 20 6ariB);

- ¢axoi mkonu «[lpuwHIUTHE po3paxyHKY iHPY-
3iifHOT Tepamii Ta MapeHTepaJbHOTO XapdyBaHHA Y
JIiTeH BiJ HapOKCHHS», «AHECTE310J0TiuHe 3a0€3-
neyeHHs aitei B JIOP-xipyprii, odranbmoiorii ta
cromarosorii. Anecresis B amMOylaTOPHUX yMOBax»
(3/5 nH., 20 6amnis).

[Micasoummomua ocpita JdikapiB y BAMY 3mii-
cHroeTbes 3 2001 poky. ¥ 2012 poni Ha 6a3i kadeapu
nejiatpii, HEOHATOJOT] Ta MePUHATAIBLHOT MEIUIIH-
HU Oyso BijkpuTo HaBuanbHO-pakTUYHUN TPEHIH-
FOBUH LEHTP CyYaCHMX TEXHOJOTIH mepuHaTalbHOI
MEIHUIIUHHA (KepiBHUK — Ja.Med.H., npodecop HO.J.
lomoBaHens), AKWM Tpamioe Ha KIiHIYHHX 0a3ax:
KHIT «Micpkuii KIiHITHAH MTOTOTOBUH OyAmHOK Ne2»
YepuiBeubkoi micbkoi paau, OKHIT «YepHiBeubkuii
obOnacHMi nepuHaTalbHUH 1eHTp» YepHiBenbKkoi 00-
nacuol paau ta KHIT «Micbka autsda KiiHi4HA JIi-
kapHs» YepHiBenpkoi Micbkoi paau. TpeHiHTOBHH
HEeHTp oOJiaflHaHUI Cy4acHUM YCTAaTKyBaHHSAM JJis
HaBYAHHA MEIUYHOTO MEPCOHANy HEOOXiTHUM Tpak-
THYHHUM HaBUYKaM, a caMe, CUMYJISITOpaMH Ta MaHe-
KeHaMH HOBOHApPOKEHOI JUTHHM JJIs NPOBEICHHS
MOBHOI peaHiMaliifHOI 10MOMOTH; MAHEKEHOM HOBO-
HapOJUKEHOT TUTHUHHU JJIsl MPOBEACHHS KaTeTepusalii
nepuepuyHNX, LEHTPAIbHUX CYAMH Ta BHYTpIMI-
HBOKICTKOBOTO BBEICHHS IIpemapariB; MaHEKCHOM
TOJIOBH MepeI4acHO HAPOIKEHOT JUTUHU JJIsl IPOBE-
JeHHs iHTyOauil Tpaxei Ta NOCTAHOBKHM JIApUHTEab-
HOT Macku; HabopaMu ISl IPOBEJICHHS IITYYHOT BEH-
THJIAIIT JETeHh MAacCKOI Ta Mimrkom AMOy, iHTyOamii
Tpaxel, IHCTHIAII] mpenapariB cyppakTaHTy MaJOiH-
BAa3UBHUMH METOJAMHM TOINO. /{7 HaBYAJIBHOIO MpPO-
[[eCYy TaKOX BHUKOPUCTOBYETHCS YCTAaTKyBaHHS, SKe
3HAXOAUTHCS Y CIIILHOMY KOPUCTYBaHHI 3 3aKiajia-
MU HpaKTHYHOI MenunuHu (enexrpoeHnedanorpadpu,
enekTpokapaiorpadu, ¥Y3/l-anapaTi, MOHITOPH Nalli-
€HTa, IPUCTPOI AN MiKyBaIbHOI rimoTepMii, amapatu
I BeHTHisANiiHOT migTpuMikn, CPAP-tepamii Tomo)
(poto 1, 2).

3 2019 poky Ha 6a3i BIMY ¢yrakunionye LleHnTp
CHUMYJAMIHHOT MEIWIIMHH Ta IHHOBANIHHHUX TEXHO-
aorii COSMIT (xepiBHMK — K.Me[.H., noueHT B.C.
CManau4), sSKUH oONajHaHUN CY4YaCHUM CHUMYIIS-
MiffHUM OONaJlHAHHIM IS yCiX KaTeropii XBOPHUX 3
pi3HUX HampsaMmkiB menuuuHU. Ha 6a3i LleHTpy cep-
THQIKOBAHUMHU TpPEHEPAMHU MPOBOIATHCS PETyIIpHi
3aHATTA HAa PiBHI JOIHUIUIOMHOI Ta MiCIAAHIUIOMHOT
ocsitu JaikapiB, BIIP s oBONOAIHHS TPaKTHYHUMHU
HaBUYKaMU POOOTH y CKJIAJHHUX MEIAMYHHUX BHIIAJ-
Kax, y T.4. B meaiarpii Ta HeoHaTOJIOTIi.

CumynsuiiHe HaBYaHHS € HallePEeKTUBHININUM Me-
TOAOM HABUYAHHS «IOPOCIUX YYHIBY», BIANOBiZa€E Cy-
YaCcHUM BUMOTaM pepopMu MEIHIHOI OCBITH B YKpa-
THI Ta MPOIOHYE MOTEHIIaJ JIJIsl COPSIMYBaHHS 3yCHIIb
Ha MIABUIIEHHS SKOCTI BUKOHAaHHS PI3HOMaHITHUX
MEIMYHUX KOMIETEHTHOCTEeH. JlaHuW TUN HaBYAHHS
CIpsIMOBaHMI Ha 3a0e3medeHHs BUMOI MOJ0 0Oe3-
MeKH TMAaIi€HTiB, HAZAlOYd YYaCHHUKAM MOXIUBICTH
PO3BHHYTH a00 YZOCKOHAJIHTH HABUYKH KIIHITHOTO
MUCIICHHS, aHajii3y Ta npodeciiiHux aiii B ymoBax,
MaKCHUMaJbHO HaOJMKEHUX A0 peaiiid, 0e3 pHU3UKY
IUISL 3M0pOB’st Ta )KUTTA [6-9]. Cumynsaminini cueHapii
BKJIOYAIOTh CTAHAAPTHI CTAIM: IPOBEACHHS OpudiH-
Ty, BUXiJJHOTO TECTYBaHHS, 0€3MOCEPETHBOTO BUKO-
HaHHSA CIleHapilo, mpe3eHTanii, 1eopudinry, 3aKiI0d-
HOI'0 TECTYBaHHsI, MiABCACHHS MiJACYMKiB 3 p0300opom
CTaHAAapTHUX MoMuiokK. Ilig yac mpoBejeHHS CUMY-
JAMIHHOTO TPEHIHTY 3aJy4aloThCsl CydacHi eJeKTpo-
HHI IHCTPYMEHTH I OTPHUMaHHS ¢(EKTHBHOTO 3BO-
POTHBOTO 3B'SA3KY 3 JiKapsIMHU-CIyXadaMH, 30Kpema
onutyBairsHuKH Google.

13



HEOHATONOTIA, XIPYPrIfi TA NEPUHATANIbHA MEQULUVWHA
NEONATOLOGY, SURGERY AND PERINATAL MEDICINE

T. X111, Ne 2(48), 2023
VoL. xill, Ne 2(48), 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)

Jns nikapiB-HCOHATOJIOTIB, IUTSIYUX aHECTe3i-
OJIOTiB, MEAiaTpiB Ta CIIEIiaNiCTiB 1HIIUX CYyMiCHUX
CIIeIiaTbHOCTEH IPOBOASATHCSA CUMYIAMINHI TPEHIHT T
3 MUTaHb HaJaHHS MEPBUHHOT peaHiMalii Ta micisipe-
aHIMaIiiHOT JOTIOMOTH HOBOHAPOMKCHUM TiTsM. [1ig
4ac TPEHIHTY PO3IISAAIOTHCS OCHOBHI JIif04i peKo-
MEeHIaIil MI>KHapOJHOI KOHCEHCYCHOI TPYIIH CIielia-
mictiB 3 peanimamii (International Liaison Committee
on Resuscitation, ILCOR, 2021) [10], €Bpomeiicbkoi
panu 3 peanimaiii (European Resuscitation Council,
ERC, 2021) [11] ta AMepukaHcbkoi aconianii cep-
us (2020) [12, 13] momo ocoOnuBOCTEH HamgaHHS
MEepBUHHOI peaHiMaliiHOI J0MTOMOTH HOBOHApPOIXKe-
HuM. [lig kepiBHUUTBOM cepTH(iKOBAaHUX TPEHEPIB
— cmiBpoOiTHHKIB Kadenpu (a.Mexn.H., npodecop o-
mosanens 0. JI., m.men.H., qouent babinmesa A.T.,
acucteHT ®Ppynza A.B.) Ta nmpakTUKYIOUYUX JiKapiB-
HEOHATOJIOTIB (MEIMYHHUH JUPEKTOP 3 HEOHATOJIOTil
OKHII «YepniBeupkuii o0macHWi NepUHATAIBHUH
neaTp» Komypba I. B.) ydacHWKH 3acBOIOIOTH Ta
YIOCKOHAIIOIOTh OCHOBHI MPAaKTUYHI HABUYKU y HeE-
BIJKJIA{HIN HEOHATOJOTII:

- LITY4YHa BEHTHUJISLIS JIEreHb 3a JIOMOMOT0I0 Mac-
ku Ta mimka AmOy, T-cuctewm;

HEINpSMHUI Macax cepis;

- iHTYyOAaImis Tpaxei;

- IOCTaHOBKA JIAPUHTEAIBHOI MACKH;

- KareTepu3allisi CyMH MyIOBUHU;

- BHYTPIIIHbOKICTKOBUH JOCTYII.

PosrnsimaroTeest TUTaHHS 0cOONMBOCTEH mpo-
BEJICHHS peaHIMaliiHUX 3aX0JiB y MepeavyacHo Ha-
POKCHUX HiTeH Ta TpH CIHeIiaJbHUX CHUTYaIlisix
(HassBHOCTI MEKOHIaJIbHUX HaBKOJOIIIAHUX BOJI,
MHEBMOTOpakKcy, AiadpparmanbHoi kuitu Tomo). O6ro-
BOPIOETHCS AJITOPUTM TIPOBEACHHS MicasipeaHimManiii-
HOT ZIOTIOMOTH 3aJIEKHO BiJl TSKKOCTI CTaHy Mali€H-
Ta, 30KpeMa BEHTHJIAMINHOT NiATPUMKH, cTabimizamii
reMoJuHaMikd, iH}y3iifHOT Teparmii, TeMIepaTypHOTO
3aXHCTy, 0€3MEeYHOr0 TPAHCIOPTYBAHHSA y BiIIiNeH-
Hsl IHTEHCUBHOI Tepamii. 3HayHa yBara mpUIiIsS€Th-
Cs1 HEOOX1AHOCTI YIOCKOHAJIEHHS KOMaHIHOI poOoTH
NpU HaJaHHI HEBIIKJIATHOI MOMOMOTH MITAM JTaHOI
koroptu (doto 3, 4).

AxTyanbHuM 1 3arpeOyBaHuM 3axoxom BIIP mus
JiKapiB Ta CEepeHHOr0 MEAUYHOTO IMEepCOoHAINy, SKi
nepeadavaTh BUKOPUCTAHHSA CHUMYJIAIIHHUX TeX-
HOJOTiH, € cuMynauiiHuid TpeHiHr «ba3oBi peawni-
Mariiui 3axonu y aiteit (PBLS) 3a pekoMeHgamismMu
ERC 2021. Po3mupeni peaHimMauiiiui 3axoau y Ji-
teir (PALS) 3a pexomennanisimu ERC 2021». OBo-
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JOJIIHHS TEOPETHUYHUMH 3HAHHSIMHU Ta NPAKTHUHUMHU
HaBUYKAMHM IIiJ] 4ac pO3IrpyBaHHS CTHUMYJISALIHHUX
CIIEHapiiB MPOBOAMUTHCS IIiJ] KEPIBHUITBOM CEPTH-
¢ixoBaHOTO TpeHepa Bix €Bpomeiickkoi Pann Pea-
HiMamnii, momeHTa kadenpu meniarpii, HeOHATONOTI]
Ta nepuHatanbHoi mMenuuuHu bJAMY, k.men.H., no-
nenra kapenpu lomosanus O.C. Ilixg gac ctumys-
LIfHOTO TPEHIHTY yJOCKOHAJIOIOTHCS MPAKTUUYHI Ha-
BHUYKH 1100 3a0e3MeYeHHs MPOXiJHOCTI AMXAIBHUX
IIISAX1B, TMPOBEICHHS MITYYHOI BEHTHIALII JIETCHB,
HENpsIMOr0 Maca)xy cepus, HaJaHHS JOHOMOTH HpH
nediOpunsAniifHux Ta HeaepiOPUIAIHHUX MOPyIIeH-
HSIX CEpPLEBOT0 PUTMY, 3aCTOCYBaHHS aBTOMATHYHOT'O
30BHIMIHBOIO AediOpuisitopa, karerepusanii CyauH,
PO3paxXyHKy MEIMKAaMEHTIB, OI[IHKM €(pEeKTUBHOCTI
peanimManiifHuX 3axoniB y Aitei Tomo (dpoto 5, 6).
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«CxnanHl AWXalbHI NUIAXW» — KIiHIYHA CHTya-
isl, IpU AKUHA JOCBIMUEHUH CIEIIaNiCT CTHKAETHCSI
3 TPYAHOLIAMHU MPOBEJACHHS BEHTHISIIT 1/4n iHTyOa-
i1 XBOPOro OibII HIX MPHU TPhOX cipobax abo mpo-
TsaroM Oinpmn Hixk 10 xBuanH. HeoOXigHO BIAMITUTH,
o JaHa jaediHilis CTOCYEThCs IiTell MOCTHEOHa-
TaJXBHOTO BiKYy, a TaKOX XopociuX mamieHTiB. Ciix
maM’sTaTH, 0 MaKCHUMaJlbHO JONYyCTUMHUU Yac MaJis
MpoBeACHHS OfHi€ei cmpodm iHTyOamii y miTeid Heo-
HaTallbHOT'O BiKy 0OMexyeTbhes aumie 30 cekyHaaMu,
TOMY HEOOXIJTHO Ta HOIIJIBHO PEeryispHe Bigmparto-
BaHHS JIaHOI METOAMKHM JiKapsiIMM HEOHATOJIOTaMH Ta
IUTSYUMH aHECTE310JI0OTaMH, SKi MPaIoioTh y Bil-
MUICHHSX 1HTEHCUBHOI Tepamii HOBOHAPOIKCHUX.
CxnanHicTh 3a0e3MeueHHs BEHTUIAMIHHOI MiATPUM-
KM Yy HaIi€HTIB PI3HUX BIKOBUX TPYI MOXe OyTH 3y-
MOBJIEHA TPYJIHOIIAMHU MPHU MPOBEJICHHI BEHTHJISIIT
Yyepes JIMILOBY MacKy, BCTAHOBJIEHHI HaJTrOPTaHHUX
MPUCTPOIB, 3AIMCHEHHI JIApUHTOCKOMIT, 1HTYOamil Ta
excTyOarmii, mpoBeaenni Tpaxeocromii [14-18]. Cu-
MYISAMIHANR TPEHIHT 3a JaHOI0 TEMAaTHUKOIO mepeada-
yae HaOyTTs NPaKTHUYHHMX HABHYOK 32 JIBOMA ClIeHapi-
amu: « CKIaJHi AMXaJbHI HUISIXH Y HOBOHAPOJKEHUX
niter» Ta «CriIagHi JUXalbHI IUISXH y JIITEH MO-
CTHEOHATAJIBHOTO BiKYy».

[MpakTHYHI HABUYKU BKIIOYAIOTh:

- BU3HAYEHHS NPEAUKTOPIB CKIagHOI iHTyOamii
3a B. Lemon rta knacudikamiero R.S. Cormack Ta J.
Lehane;

- BEHTWJISLISI MAaCKOIO Ta MIIIKOM 3a JOIOMOTOI0
ACHCTEHTA;

- BCTAHOBIICHHSI 0PO- Ta Ha30(papuHTealbHUX T10-
BITPOBOJIB;

- BCTAHOBJICHHS JIADMHTEAIbHUX MacOK pI3HUX
MOKOJTiHB;

- iHTyOawis Tpaxei yepes JapuHIealbHy MAcKy;

- iHTyOanis Tpaxei 3 BUKOpPHCTaHHSAM aJlbTepHa-
TUBHHUX KIIMHKIB;

- igTyOamis  Tpaxei 3
iHTpox tocepiB (cTuieTu, Oyxi);

- iHTyOanis Tpaxei 3 BAKOPUCTAHHSAM BiJ€0JIapHH-
rockomy (Airtraq).

[Tin KepiBHUITBOM TpEHEpPiB — MPaKTUKYIOYHX
JmikapiB-aHecTe3ionoriB (K.MeI.H. acucTeHT [leTpoB
B. A., acuctentn Pubapuyk A. B. ta Kypunwoxk P.C.)
y4acHUKaAM MPOMOHYETHCS 3aCBOITH alTOPUTMH Jiil
MEIHMYHOTO MEpPCOHANy BIAMOBIAHO A0 MIOYUX pe-
koMeHaanin MmixuapomHoi rpynu ILCOR mono 3a-
Oe3mevyeHHs] albTCPHATUBHUX NUXAIBHUX LUIAXIB Y
HOBOHapoukeHux aiteit Ta Difficult Airway Society
(DAS) y pgiteit crapmoro Biky [14-16]. Cuenapii
BKJIIOYAIOTh CUTYaIlil CKJIaJIHOT BEHTHIIALIT Yyepes3 Jin-
npoBy macky (Difficult mask ventilation), nenepen-
OauyBaHOi ckiagHOi iHTyOamii Tpaxei (Unanticipated
difficult tracheal intubation), HeMOXJIHBOCTI TpoBe-
neHHs iHTyOamii Ta BeHTumAmii (Cannot intubate and
cannot ventilate) (¢oto 7, §, 9).

MeTtorw cumymsniinoro TpeHinry «CydacHi Me-
TOJAM BBEJCHHS INpenapariB cypdakTaHTy HOBOHApO-
JOKCHHM JITSIM» € 3aCBOEHHS NPAaKTHYHHX HABHKIB
BBEJICHHS MpenapariB cypdakTaHTy MmepeadyacHo Ha-
POKCHUM JiTSAM i3 3aCTOCYBAaHHSIM CYYacHUX METO-
niB igctunanii. I[Iporpama TpeHiHry po3poOieHa 3
ypaxyBaHHSIM Cy4aCHHX MIDKHApOIHUX pPEKOMEHHa-
il 11010 HaJaHHS JONOMOTM HOBOHAPOKCHUM 3
NpOSIBAMU PECIipaTOPHOTO JUCTPEC-CUHIPOMY, SKi

BUKOPUCTAHHAM

3aCHOBAaHI Ha 3acajax JI0Ka3oBOi MEIUIMHHU, a caMe,
European Consensus Guidelines on the Management
of Respiratory Distress Syndrome — 2022 [19].

Tpeninr BkiIouae Tpu 0JIOKa 3aJI€KHO BiJ] METO-
Iy BBEJICHHS IpenapariB cyphakTanTy:
- yepe3 engoTpaxeanpHy Tpyoky (ETT):
- yepes 30H, Akui yBeneHuil 1o EET,
- uepe3 pogatkosuit mopt ETT;
-mertoxn INSURE (Intubation-Surfactant-Extubation);
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Surfactant
Invasive

Invasive
(Minimally

- wmeronq LISA (Less
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Jlikapi-cayxadi TaKoX 03HAHOMJIIOIOTHCS 3 J0/aT-
KOBMMHU METOJaMH IHCTHIIALII mpemapaTiB cypdak-
TaHTY: aepo30JIbHUM (32 JAOMOMOTOI0 CIEIiaJbHOTO
IHTIAIIHHOTO NPUCTPOI0), papuHTreanbHuM (y TI0T-
Ky) Ta 3a JI0ITIOMOTOI0 JJApUHTEAIbHOI MacKH.

Cumynsaniitai cumeHapii po3poOneHi Ha OCHOBI
MPaKTUYHUX BHIAJAKIB 1 CTUMYIIOIOTh YYaCHHUKIB 0
OPUHAHATTS PIMICHHS IIOJ0 OI[IHKH CTYMCHS TSKKOCTI
JUXaJIbHUX PO3JaJiB y NepeadyacHO HapOJDKEHOI JTu-
THHH, BUOOPY METOIy TOYAaTKOBOI BEHTHIIALIITHOT i -
TPUMKH, METOly cyp(aKkTaHTHOI Teparii Ta po3paxyH-
Ky HeoOXiJHO{ T03W mpemnapary, MiATOTOBKY KOMaHIN
Ta BUKOHAHHS METOJ0JIOTiT 00paHOTO THIY 1HCTHIAIIT
i3 JIOTPMMAaHHSM IpaBUJ aceNTHKH, KOpekiii mapa-
METpPiB MOJANbINOT BEHTHISIIHHOT MIATPUMKH TOLIO.
Jauuit TpeHinr mepenbadae KOMaHJHE HaBYAHHS 3
PO3MOJIIOM poJiel Ta 3alydeHHSIM TPhOX YYACHHUKIB:
JiKap-HEOHATONOT (peaHiMaToJoT), TiKap-HEOHATOIOT
(acHCTeHT) Ta AUTSIYa MEIUYIHA CECTpa.

VYV Mexax BiAMOBIAHMX IHKIIB Crelianizamii, Te-
MaTUYHOTO BJIOCKOHAJIEHHS Ta IHIIMX aKTHBHOCTEH
BIIP pmnst mikapiB HEOHATOJIOTIB, MEMiaTPiB Ta JUTS-
YUX aHECTE310JI0TiB Ha Kadeapi MPOBOIUTHCI CUMY-
NAMIAHUN TpeHiHT «JlikyBalbpHa TIMOTEPMis y HOBO-
HapO/KCHUX: IIOKa3aHHs, TEXHIKa, MOHITOPHHIY.
CydacHi pekoMeH/alii HaroJomyTh Ha KPUTUYHIN
BXXJIMBOCTI YiTKO BHM3HAYEHUX MPOTOKOJIB IpOBE-
JICHHS JIiKyBaJlbHOI rimorepMii Ta il 3acTocyBaHHS y
3aKJaJax HEOHATalIbHOI JOMOMOTH 3 MOXJIHBOCTAMH
MYJIBTUAUCIHUIITIHAPHOTO JOTISAAY Ta HASBHOCTI BiA-
MOBIIHMUX PECypPCiB sl MPOBEJCHHS KOMIIJIEKCHOTO
MOHITOPUHTY Ta JikyBaHHs [20-23].

[IpoBeneHHS TPEHIHTIB 32 TEMATUKOK JIIKYBaJb-
HOT rimoTepMii CTalo MOXJIMBHM 3aBISKH JPYXKHIH
OTIOMO31  €BpomeiicbkuX (axiBIiB HEOHATaIbHOI
MEIWIIMHH. 3a IHINiaTHBOIO 3aBiAyBada BiAMITCHHS
HeoHaToJioTii Ta meniaTpuYHOi 1HTEHCHBHOI Tepamii
VYuiBepcuterchkoi kiiHiku Kapma I'ycraBa Kapy-
ca (M. [Ipesmen, Himeuumna), npodecopa M. Pyi-
npirepa ta OmaroxiiiHoro ¢ouny Deutsche Stiftung
Kranke Neugeborene Oymo 3akymieHO ABa amapaTu
NeoTherm Infant Cooling System ams mpoBeneH-
Hsl JIIKyBallbHOI rimoTepmii y HOBOHapOJIKEHUX [i-
Tei Ta JBa amapaT s NPOBEACHHS BEHTHIISIIIHHOT
ninrpuMku y pexumi nCPAP. Jlane oOnagHaHHA me-
penaHo Ha kadenpy mexmiatpii, HeoHaTOJNOTIl Ta Te-
punaranpHOi Mexaunuan BJIMY ta mepembadeHo, y
TOMY YHCIi, JJISI CYMICHOTO BUKOPUCTAHHS K Y HEO-
HATOJOTIYHUX BIAMIJCHHSAX POAOMOMIUYHHMX 3aKJIaiiB
Mm.UepHiBui, Tak i 118 (paxoBoi MiATOTOBKH JiKapiB
IpU MPOBEJCHHI HAaBYaHHSA Ha NPOQIIBHUX KIiHIY-
Hux 6azax (¢poro 10, 11).

3a iHimiaTHBOIO OpraizaTopiB E€BpomerchKOi
CITITKH TIeAiaTPUYHOI Ta HEOHATAJIbHOI IHTEHCHBHOI
tepamii (European Society of Pediatric and Neonatal
Intensive Care, ESPNIC) ta cmiBpoOiTHHKIB Kade-
JIpu nexiarpii, HeoHarosorii Ta nepuHaTaNbHOI Me-
nuuuHA B/IMY mpoBeneHo oHIAWH-CEMiHAp HA TEMY:
JlixyBanpHa TimoTepMis y HOBOHapoJkeHUX. [Ipax-
tnaaui nminxix (Therapeutic Hypothermia in the
newborn. A practical approach) anst ykpaiHcbKuX Ji-
KapiB-HECOHATOJIOTIB, JUTSYUX aHCCTE310JI0TIB Ta K-
TAYUX MEJUYHUX cectep. [lix yac onnalH-ceMiHapy
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Oynu mpencTaBiIeHI AOMOBIIL:

- OXOJIOJ)KCHHsI MPHU TIMOKCHYHO-IMIEMIYHI# €H-
nedanomnarii. Jlomosigau — npodecop Manyenr Can-
yec-Jlyna (Manuel Sances-Luna), ronosa cekuii Heo-
HatanbHOi iHTeHcuBHOI Tepamii ESPNIC, 3aBigyBau
BiJIMICHHSAM HEOHATOJIOTil YHIBEPCHTETCHKOI KIIiHI-
ku ['peropio Mapansiion (M. Manpun, Icmanis), ro-
noBa IcnaHckKoi CHiIKM HEOHATOJIOTIB.

- T'imokcuuHo-imemiuHa eHnedanomnaris. Jlomo-
Bimau — Ana Poapires Canuec ne na bianka (Ana
Rodriguez Sanchez de la Blanca), nikap-neonarosor
BiJiICHHS HEOHATOJNOTi{ YHIBEpCUTETCHKOI KIiHIKH
I'peropio Mapansiion (M. Maapun, [cmanis).

- TepameBTuuHa TrimoTEepMisi HOBOHAPOIKECHHX.
[TpakTuuHe KepiBHULTBO Ajisd MeacecTep. Jomosigau
— Izabenna AnmxieBchka (Izabela Andrzejewska),
3aCTYITHUK T'OJIOBH CEKIIii HEOHATAJIBHOT IHTEHCUBHOT
tepanii ESPNIC, menuuna cecTpa Ta MeHEIKep HEO-
HaTaJIbHOTO BinninmeHHs nikapai Yenci ta BecTmin-
crepa (M. Bectminctep, Benuka bpuranis).

[[poro HaBUaIBbHOrO POKY Ha 0a3i kKadeapu po3-
oYaTro MNpOBEJeHHs ceMiHapy Ha TeMy «OcCHOBH
Helpodizionorii. AMIIITy/Ha Ta CTaHIapTHA EJIeK-
TpoeHIedanorpadis y niTed paHHBOTO BIKYy» IS
JMiKapiB-HEOHATONOTiB, MOUTIYUX AaHECTE3i0JOTiB,
mejiaTpiB Ta JUTSYMX HEBpoJoriB. Jlanuii ceminap
NPOBOJATH J.ME[I.H., HoueHT babinmesa A.I. ta mi-
kap-neonaronor BITH KHII «Micekuit kiiHiuHHH
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nosioroBuil  OyauHok Ne2» UMP, ceprudikoBanmii
Jmikap 3 (QYHKIIOHaJIBHOI MiarHOCTHKH, acmipaHT 3
poky HaBuanHsa Opyn3a A.B. Ilix gac ceminapy po3-
TS 1aI0ThCSl TUTAHHS 0COONMBOCTENH HEHPOPO3BUTKY
nepenyacHO HaApOUKCHUX Ta JITCH MEpPIIOTo MicsIls
KUTTA, QYHKIIIOHAJIBHI OCHOBM Ta TEXHi4H1 0coOIu-
BOCTI NPOBEICHHsS eieKTpocHIedanorpadii y HOBO-
HapOIKCHUX JiTeH, OCHOBHI MpaBIa iHTepHpeTalii
pe3ynbpTaTiB CTAaHAAPTHOI Ta AMILTITYIHOI €IeKTpO-
ennedanorpadii, cyyacHi MiXKHapOJHI KepiBHHUI[TBA
1010 JIIKYBaHHS CYJJOMHOTO CUHJPOMY Ta MapOKCHU3-
MaJIbHUX CTaHIB y AiTe#l paHHBbOTO BiKy ((oro 12).

_\_..

—

|

BignmoBimHO 10  3aTBepKEHOI TEPMIiHOJOTII,
MalicTep-kiaac — OAWH i3 BHUIIB 3axoniB BIIP, swit
BKJIIOYA€ TPEACTABICHHS Ta JIEMOHCTpPALiI0 IMEBHUX
METOAWK, TEXHOJIOTi/ AJIarHOCTHUKH Ta JIIKyBaHHS 3 Me-
TOIO MiJBUILEHHS podeciiiHoro piBHs Ta 0OMIHY Te-
PEIOBHM JJOCBIJIOM YYaCHUKIB 3aX0A4Y, PO3IIHUPEHHS X
CBITOINISIY Ta 3aJlydyeHHs JI0 HOBITHIX rajiy3eil 3HaHb.

Ha 6a3i kageapu mopiuHO MPOBOAUTHCS MalicTep-
knac «Karerepusanisi cyquH y HOBOHApOIKEHUX Ta
IiTel: moKa3aHHA, METOAM, yCKiIagHEeHHs». Kate-
Tepu3alisi CyAuH Y HOBOHApPOJDKEHUX Ta JAiTed — py-
THHHA MpaKTHKa JUJIsl MEJAMYHOrO MEepCcoHaly HeoHa-
TaJbHUX Ta MEAIaTPUYHUX BIJIJIJICHb IHTEHCUBHOI
Teparii, sKa BUMarae BHCOKOTO piBHs mpodeciiHol
NiATOTOBKM 3 JOTPUMAHHSAM IPaBUJ IIOAO Oe3MEKH
nmamienrta [24, 25].

OCHOBHI THIIU KaTeTepiB, 5IKI BUKOPUCTOBYIOThCS
y nmefiaTpuyHii IpakTHIi:

- mnepudepuuni BeHO3HI Kkarerepu (mepude-
puuHi BeHo3Hi kanroni — short peripherally placed
intravenous (IV) catheter, PIV);

- BEHO3HI KaTeTepu CepeaHboi
(percutancous midline catheter, MC);

- IEHTpalbHI BEHO3HI KareTepu (KaTeTepu, fKi
BBOJISITHCS 32 KJIACHYHOI0 MeToauKoto Cenbainrepa —
non-tunneled central venous catheter, CVC);

- TpaHCKyTaHHI BEHO3Hi NiHiI (rMMOOKI BEHO3HI
NiHii, K1 BBOAATHCA 4epe3 nepudepuaHy BeHy; mep-
KyTaHHI [IEeHTpaJbHI BEHO3HI KaTeTepu; nepudepud-
HO BBEJICHI IIeHTpajbHI BeHO3HI JiHil — peripherally
inserted central catheter, PICC);

- TYHHEJIbHI IIEHTPaJbHI BEHO3HI KaTeTepH (THILY
Bposiak, tunneled central venous catheter — Broviac),
K1 9acTilIe BCTAHOBIIOIOTHCA XiPYPTidHUM OUIAXOM;

- mynkoBi BeHO3HI karterepu (umbilical venous
catheter, UVC).

[Tin yac maiicTep-Kkiacy OCHOBHA yBara IpHJi-

IOBXHUHHA

JS€THCS BHBUCHHIO ITOKa3aHb, TEXHINl NMPOBEIECHHS
Ta TpOQITAKTHKH YCKIaJHEHb MPHU MOCTAHOBIII TIe-
pudepuyHO BBEJECHUX IIEHTPATHHUX BEHO3HUX JiHIN
(peripherally inserted central catheter, PICC), ski
IIMPOKO BUKOPHUCTOBYIOTHCS B IHTEHCHBHIM HeOHa-
TOJIOTii, a came, y IiTEH 3 QyXKe Major Ta CKCTpe-
MaJlbHO MaJOI0 Maco¥o TiJla Ta y JiTeH 3 XipypridHO0
naroiorier (dorto 13, 14).

BigmoBimHO 10 cydacHHX OCBITHIX BUMOT Ta Ha-
kazy MO3 Vkpainu Big 10.11.2022

Ne 2016 [2] na xadenpi meniarpii, HeoOHATOJO-
rii Ta mepunaranpHoi mMeauuuau BJIMY posmouaro
nukaun BIIP mnst ¢paxiBmiB 3 paxoBO MEPEABUINOKO,
MOYAaTKOBUM piBHEM (KOPOTKHMH IHMKJ) Ta HEPIIUM
(bakanmaBpChKHUM) piBHEM BHUIIOT MeAMYHOI 1 (hapma-
[eBTUYHOI OCBITH Ta MariCcTpiB 3 MEJCECTPHUHCTBA.
Junst nanoi kareropii ¢axiBIiB MPOBOIATHCS CUMY-
nsuiitHi TpeHinrn Ha Temy «llepBuHHa peaHimaris
Ta miciaspeaHiMaliiiHa HOMOMOTa HOBOHAPOJIKCHUM
3a MixkHapomHumMu pexoMmeHnamismu [LCOR 2021y,
«bazoBi peanimaniiini 3axonu y miteit (PBLS) 3a pe-
komernaanismu ERC 2021. Posmmupeni peanimamiii-
Hi 3axoau y niteit (PALS) 3a pexomenpanismu ERC
2021. 3ynuHka KpoBOTEUi», « MEHEI)KMEHT CKJIaTHUX
MUXAIBHUX IUISXiB Ta Cy4acHI METOMH aCUCTCHIIIT
NpU CKIAJHUX MUXAIbHUX MIIAXaX y DUTAYIN aHec-
tesiomoriin, «EnekTpoeHuedanorpadis y memiarpii
Ta HEOHATOJOTIl: QYHKII] MEAMIHOT CECTPU»; CeMi-
Hap «Jlorisaa, cnpsiMOBaHWU Ha PO3BHTOKY»; (paxoBa
mkona «ba3oBi mpenapatu ass Kopekiii BiTalbHUX
¢dbyHKIIH B auTA4iil aHectesionoriin, «OcobauBoCTI
HapKO3HO-TUXAaJbHOT amapaTypu Ta IPOBEICHHS Hap-
KO3HO-IMXaJbHOTO 3a0€e3IeuyeHHs B IUTAYIN aHecTe-
310JI0T11» TOILIO.

IlpencraBneni aktuBHOCTi BIIP mus mikapiB Ta
MEJIUYHUX CECTEp PI3HMUX CIeEliaJbHOCTEH y cucre-
Mi MDKIUCHMIUTIHAPHOT iHTErpamii mpoBOASATHCS 5K
IS 3aKJIafiB TPaKTUIHOT MeIuIIMHE M. UepHiBIi Ta
UYepHiBenbkoi o0xacTi, Tak i AJs JTiKapiB IHIIHX 00-
nactedt Ykpainu — TepHominbcekoi, IBaHO-DpaHKiB-
cbKkoi, 3akapnarcbkoi, CyMChKOi TOMIO.

Takum umHOM, OaratopidyHUi nOCBiA poOOTH B
CHCTEMI HiCISIUINIOMHOT MEIHMYHOT OCBITH Ta Oe3Iie-
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PEPBHOTO MPOQECIHHOTO PO3BUTKY 3aCBITUYNB HCTYITHE:

1. BIIP menuuHoro mepcoHany, SIKHM mOpuiimMae
y4acTh y HaJaHHI JOTIOMOTH HEOHATaJIbHUM Ta MeIi-
ATPUYHHUM Talli€eHTaM, MOBUHEH OyTH 6araTorpaHHUM
Ta Oe3mepepBHUM 3 00OB’SI3KOBUM BKJIIOYCHHSIM CH-
MYJSIIHHUX TEXHOJOTIH JUIsl yIOCKOHAJICHHS SKOCTI
HajgaHHs npodeciiinoi momomoru. Hapuanpni mpo-
rpaMu TOBWHHI HaJaBaTH MOXJIHUBOCTI OBOJOIITH
BUCOKHM pPiBHEM TEOPETHYHOI MiATOTOBKH Ta Mpak-
THYHHUX HaBUYOK 3 ypaxyBaHHSM Cy4aCHHX MiXkHa-
POMHUX CTaHAAPTIB, a HABYaJbHI TEXHOJOTI{ BKIIIO-
yaTH npodeciiHo po3pobieHi cuMysLiiiHI cueHapii,
BUKOPUCTAHHS IIHPOKOTO CIEKTPY CUMYIATOPIB, Ma-
HEKEHIB Ta CTENialli30BaHOTO MPIIAIIs.

2. 3axomu BIIP, sxi mpoBomsThcs Ha Kadeapi me-
aiatpii, HEOHATOJIOTII Ta MEepHHATAIbHOI MCIMIIUHU
BAMY, cupssMOBaHi Ha HaJaHHs Cy4acHOI aKTyalbHOT
TeopeTHyHol iH(opManii Ta MOXIUBICTH OBOJIOAITH
HOBUMH TIPAaKTHYHUMH HaBUYKAMH H YIOCKOHAJIUTH
npodeciiiny MaliCTepHICTh JTiKapiB-HEOHATONOTIB, TH-
TAYUX AHECTE310JIOTiB Ta JiKapiB iHTEHCHBHOI Tepa-
mifi, meaiaTpis, JiKapiB eKCTPEHOT MEIUYHOT JOTIOMOTH

NiTepaTtypa

Ta CIMCHHOT MEIMIMHHU, a TAKOX, MOJOAIIMX CIIEIi-
amicTiB (paxoBUX MOJONNIUX OakalaBpiB, MOJIOMIIUX
OakamaBpiB, 6akalaBpiB) 3 MEAHYHOIO OCBITOIO.

3. [IpoBeacHHS PEryasIpHOTO CUMYJIAMIHHOTO Ha-
BUYAHHS MEAMYHOTO MEPCOHANY JJisl HA0yTTS 3HAHb Ta
NiATPUMKHU TPAKTUYHUX HABUYOK, a TAKOX, BiAImpa-
LHIOBAHHS HETEXHIYHUX HABUYOK, BKIIOYAKUYH aCIICK-
TH NiZepcTBa, KOMYHIKamii Mi’K YiIeHaMH KOMaHIH Y
KPUTHYHHUX CHTYaIisX TOIIO CIPSIMOBAHO Ha ITiJBH-
HICHHS SKOCTI Ta ¢()EKTHUBHOCTI HAJAHHS MEIUYHOT
JIOMTOMOT'H HOBOHAPOJKCHUM Ta JIiTSIM MOCTHEOHA-
TaJBHOIO BiKYy Ha Cy4acHOMY €Tali PO3BUTKY MCIH-
[UHU, J03BOJSE CIUIAHYBATH MOTANBIIAA PO3BUTOK
TEXHOJOTIH BUWKJIaZaHHS TNPOQGINTBHUX TUCIHUILIIH,
BU3HAYUTH 3aCaJH JUISl PO3BUTKY MOJANBIINX HAYKO-
BO-HABYAJbHUX TECXHOJOTIN I HaJaHHSI OOrpyHTO-
BaHUX MIJICTAB IS MOJAJBIIOr0 YIOCKOHAICHHS BH-
ol MeIUYHOT OCBITH B YKpaiHi.
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EXPERIENCE OF THE BUKOVINIAN STATE MEDICAL UNIVERSITY IN CONTINUOUS
PROFESSIONAL DEVELOPMENT FOR MEDICAL PERSONNEL PERFORMING NEONATAL
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Summary

Continuous professional development of doctors and nurses using modern learning tools is the key to the quality and
effectiveness of neonatal and pediatric care in Ukraine, especially given the extremely difficult challenges of wartime. The basic
principles of continuing professional development (CPD) of Ukrainian medical and pharmaceutical practitioners were approved
by the Resolution of the Cabinet of Ministers of Ukraine No. 725 "Regulations on the System of Continuing Professional
Development of Medical and Pharmaceutical Workers" dated July 14, 2021.

The article presents the experience of the Department of Pediatrics, Neonatology and Perinatal Medicine of Bukovinian State Medical
University (BSMU) (Head - Doctor of Medicine, Professor Nechytailo Y. M.) in conducting CPD activities for medical staff providing neonatal
and pediatric care in Ukraine. The Department hosts specialization and internship cycles in Neonatology and Pediatric Anesthesiology, as
well as all kinds of professional seminars, workshops, simulation trainings and professional schools. The target group of the CPD activities is
neonatologists, pediatric anesthesiologists, pediatricians, pediatric neurologists, family medicine doctors, emergency medicine doctors, etc.

The educational activity is carried out on the basis of the Training Center for Modern Technologies of Perinatal Medicine
(headed by Doctor of Medicine, Professor Yulija Godovanets), the Center for Simulation Medicine and Innovative Technologies
COSMIT of BSMU and clinical bases of the department. The training process involves the use of full-time and distance learning.

Based on the current educational requirements and the Order of the Ministry of Health of Ukraine No. 2016 dated
10.11.2022, the Department of Pediatrics, Neonatology and Perinatal Medicine of BSMU has launched CPD cycles for medical
and pharmaceutical staff with higher, entry-level (short cycle) and first (bachelor's) level of higher medical and pharmaceutical
education and Masters in Nursing.
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Summary

Introduction. Hearing impairment (HI) occupies an important place among perinatal pathology. According to the
WHO, the frequency of severe hearing impairment is observed in 1-2 per 1000 newborns and in 15% of newborns who
required intensive therapy after birth. Mild and moderate HI occurs in 1-2% of children with perinatal pathology.

The aim of the work is to study the predictors of hearing impairment and the factors that determine the severity
of deafness in children aged 2—3 months who suffered oxidative stress at birth.

Material and methods. 131 cases of observation of newborns of 27-36 weeks of gestation with HI in Communal
nonprofit enterprise «City perinatal centery Kharkiv city council were analyzed. Children whose families had cases
of HI were excluded from the study. During the observation, the audiological examination was carried out in the
newborn period (primary examination) and at 2-3 months of age. To meet the aim of the work, alternative groups
were formed: Group I (n=51) with unilateral and Group II (n=80) with bilateral hearing impairment.

To determine the predictors of the severity of PS in the comparison groups, the factors determining deafness
were studied, and their prognostic informativeness was established. The t-Student and ¢-Fisher criteria were
determined, the Wald-Henkin heterogeneous sequential procedure algorithm was used, predictive coefficients (PC)
and informativeness (I) were determined.

By decision of the Bioethics Commission Ne 3 dated March 21, 2023, the study materials comply with the Tokyo
Declaration of the World Medical Association, the International Recommendations of the Helsinki Declaration on
Human Rights, the Council of Europe Convention on Human Rights and Biomedicine, the Laws of Ukraine, and the
requirements of the Code of Ethics of a Doctor of Ukraine.

The study was carried out within the framework of the scientific research work of the Department of Pediatrics
Ne 3 and Neonatology of KhNMU «Study of peculiarities of the course of oxidant stress diseases in newbornsy 2022—
2024 (state registration Ne A22U000025).

Results. Factors of obstetric and somatic anamnesis of the mother did not influence the nature of HI in the child.
Among the complications of pregnancy and childbirth in the anamnesis of children with bilateral HI, dysfunction of
placenta was more often observed 33.8 and 13.7 % (p<0.001), threat of abortion 30.0 and 17.6 % (<0.05), anemia
pregnant women 31.2 and 13.7 % (p<0.001), fetal distress 56.2 and 37.3 % (p<0.01), cesarean delivery 68.8 and 47.1
% (p <0.001), especially regarding fetal distress — 67.3 and 29.2 % (p<0.001).

The frequency of bilateral HI in children is inversely proportional to gestational age and birth weight and is
associated with a low Apgar score. Sexual dimorphism was revealed: girls predominated in the group with bilateral
hearing loss, 56.2 and 35.3 % (p<0.001). Children with bilateral HI more often required surfactant therapy 78.8 and
33.3 % (p<0.001), as well as longer respiratory support and oxygen therapy.

In the study, bilateral HI was more common in children with diseases whose pathogenesis is closely related
to oxidative stress: periventricular leukomalacia 55.0 and 7.8 % (<0.001); bronchopulmonary dysplasia (BPD)
of the 2nd and 3rd degree: 23.7 and 2.0 % (p<0.001) and 23.7 and 0 % (p<0.001), respectively; retinopathy of
prematurity grade 2-3 42.5 and 17.6 % (p<0.001); with an PDA 81.3 and 41.2 % (p<0.001), including when surgical
closure was necessary, 18.5 and 9.5 % (p<0,05). The highest informativeness of hearing impairment in children
who have undergone oxidative stress belongs to the following characteristics: gestational age (6.14), total duration
of mechanical ventilation (5.54), body weight (5.44), BPD (5.4), duration of mechanical ventilation in mode of
normoventilation (4.1), duration of oxygen therapy (3.91), PDA (3.72).

The most significant prognostic factors of bilateral hearing impairment: the presence of BPD 2-3 stages. (-13.8);
intraventricular hemorrhage (IVH) 2-3 st. (-12.4); total duration of ventilator >21 days (-10.33), gestation period
<29 weeks (-8.6), periventricular leukomalacia (PVL) 2-3 st. (-8.48), duration of oxygen therapy >21 days (-7.38);
body weight (-6.94).

Conclusions: The most significant prognostic factors of bilateral hearing impairment: the presence of BPD 2-3
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st. (-13.8); IVH 2-3 st. (-12.4); total duration of ventilator >21 days (-10.33); gestation period <29 weeks (-8.6),;
periventricular leukomalacia 2-3 st. (-8.48), duration of oxygen therapy >21 days (-7.38); body weight (-6.94), etc.
Bilateral hearing impairment is predicted in newborns based on the presence of gestational immaturity (gestational
term < 29 weeks), BPD grade 2-3, IVH grade 2-3, total duration of mechanical ventilation and oxygen therapy > 21
days, PVL grade 2-3. In our study, no reliable relationship was found between the nature of the hearing impairment of a
prematurely born child and the somatic and obstetric anamnesis of the mother. Gender characteristics among premature
infants with bilateral HI were characterized by the predominance of the female gender, 56.2 and 35.3 % (p<0.001).

Key words: Preterm Infants; Hearing Impairment; Oxidative Stress.

Introduction

Hearing impairment (HI) occupies an important
place among perinatal pathology. According to the
WHO, the frequency of severe hearing impairment is
observed in 1-2 per 1000 newborns and in 15 % of
newborns who required intensive therapy after birth.
Mild and moderate HI occurs in 1-2% of children
with perinatal pathology [1-4].

Oxidative stress is the process of damage and death
of cells as a result of oxidation under the action of
reactive oxygen species — superoxide and hydrogen
peroxide, which are formed in the child's body under
the influence of hypoxia [5-8]. Reactive oxygen
species play an important role in the pathogenesis
of such diseases of prematurely born children as
bronchopulmonary dysplasia [9, 10], periventricular
leukomalacia [11, 12], retinopathy of prematurity
[13, 14], patent ductus arteriosus [15], etc. [16-18].

Despite the significant progress achieved in
understanding the mechanisms of development,
diagnosis, therapy and prevention of HI, there are
a number of scientific and practical problems of
this pathology in infants and young children [19,
20]. One of the most important is the organization
of specialized step-by-step care for children with
hearing impairment [14, 21, 22]. The creation
of an effective program of follow-up monitoring
of children with deafness is impossible without
knowledge of the factors that determine the nature
and severity of HI in children and the consequences
of the disease [3, 4, 23]. The pediatrician's ability
to predict the course and consequences of HI in
children with perinatal pathology allows to increase
the effectiveness of medical and social monitoring of
this contingent of patients [20-27].

The aim of the work is to study the predictors
of hearing impairment and the factors that determine
the nature and severity of deafness in children aged
2-3 months who suffered oxidative stress at birth.

Material and methods

131 cases of observation of newborns of 27-36
weeks of gestation with HI in Communal nonprofit
enterprise «Kharkiv city perinatal center» Kharkiv
city council were analyzed. Children whose families
had cases of HI were excluded from the study.
During the observation, the audiological examination
was carried out in the newborn period (primary
examination) and at 2-3 months of age. To solve the
aim of the work, alternative groups were formed:
Group I (n=51) with unilateral and Group II (n=80)
with bilateral hearing impairment.

To determine the predictors of the severity of HI
in the comparison groups, the factors determining
deafness were studied, and their prognostic

informativeness  was  established.  Statistical
processing of the obtained data was carried out using
the STATISTICA 7 program (StatSoft Inc. USA).
The parametric t-Student test and the non-parametric
¢-Fisher test were used to determine the reliability
of the differences between groups. To determine
the prognostic significance of the indicators, the
Wald non-uniform sequential procedure algorithm
was used, prognostic coefficients (PC) and
informativeness (I) [28].

The study was carried out within the framework
of the scientific research work of the Department of
Pediatrics Ne 3 and Neonatology of KhNMU «Study
of peculiarities of the course of oxidant stress
diseases in newbornsy» 2022-2024 (state registration
Ne A22U000025). By decision of the Bioethics
Commission Ne 3 dated March 21, 2023, the study
materials comply with the Tokyo Declaration of
the World Medical Association, the International
Recommendations of the Helsinki Declaration on
Human Rights, the Council of Europe Convention
on Human Rights and Biomedicine, the Laws of
Ukraine, and the requirements of the Code of Ethics
of a Doctor of Ukraine.

Results and discussion

In the group with unilateral HI, boys predominated
64.7 & 43.8 %, and in the group with bilateral hearing
loss — girls 56.2 % & 35.3 % (p<0.001). More severe
HI was inversely proportional to gestational age and
birth weight: bilateral HI was more prevalent among
children 29 weeks gestation and less 85.0 % & 11.8
% (p<0.001) and with a birth weight less than 1200.0
87.5 % & 17.7 % (p<0.001) (Table 1).

Studying the factors of obstetric and somatic
anamnesis of the mother, reliable influence on the
nature of HI in the child of the mother's age, the
number of pregnancies and births in the anamnesis,
as well as the presence of chronic somatic pathology
was not found. Only in the presence of artificial
termination of pregnancy in the history of the mother,
bilateral PS prevailed 30.0% versus 13.7% (p<0.05).

Astudy of pregnancy data showed that some factors
demonstrated a reliable relationship with the nature
of deafness. Among the complications of pregnancy,
bilateral HI in a child was more often observed in
the presence of fetoplacental insufficiency 33.8 % &
13.7 % (p<0.001), threat of termination of pregnancy
30.0 % & 17.6 % (<0.05), anemia of pregnant women
31.2 % & 13.7 % (p<0.001), fetal distress 56.2 %
& 37.3 % (p<0.01) (Table 2). Among children born
by caesarean section, children with bilateral HI
predominated 68.8 % & 47.1 % (p <0.001), and
among indications for caesarean section in case of
fetal distress, children had bilateral PS significantly
more often 67.3 % & 29.2 % (p<0.001).
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Table 1
Characteristics of comparison groups by anthropometric data and gender
. . I group (n=51), abs | Il group (n=80), abs
Indicator Gradation abs (%) abs (%) P
Male 33 (64,7) 35 (43,8) <0,001
Gender
Female 18 (35,3) 45 (56,2) <0,001
<29 TUXHiB 6 (11,8) 68 (85,0) <0,001
Age of gestation,
weeks 30-31 21 (41,1) 8 (10,0) <0,001
232 TUXHIB 24 (47,1) 4 (5,0) <0,001
<1200 r 9(17,7) 70 (87,5) <0,001
Body weight, g 1200,0-1500,0 31 (60,8) 8 (10,0) <0,001
12 (23,5) 2 (2,5) <0,001
Table 2

Characteristics of the comparison groups according to the obstetric history of the mother,
the course of pregnancy, and the method of delivery

Indicator Gradation I grt;lép; ((2}5)51)’ I group ((5/‘:)80)’ abs P
Chronic pathology of Yes 14 (27,5) 25 (31,3) >0,05
the mother No 37(72,5) 55 (68,7) >0,05

, , Yes 7 (13,7) 19 (23,8) <0,05
Medical abortion
No 44 (86,2) 61 (76,2) <0,05
_ Yes 9 (17,6) 24 (30,0) <0,05
Threat of abortion
No 42 (82,4) 56 (70,0) <0,05
Dysfunction of Yes 7 (13,7) 27 (33,8) <0,001
placenta No 44 (86,3) 53 (66,2) <0,001
, Yes 19 (37,3) 45 (56,2) <0,01
Fetal distress
No 32 (62,7) 35 (43,8) <0,01
Anemia in Yes 7 (13,7) 25 (31,2) <0,001
Pregnancy No 44 (86,3) 55 (68,8) <0,05
) Yes 27 (52,9) 25 (31,2) <0,001
Cesarean delivery
No 24 (47,1) 55 (68,8) <0,001
Fetal distress 7 (29,2) 37 (67,3) <0,001
Indications f(_)r Placen_tal 4 (16,7) 10 (18,2) >0,05
cesarean section abruption
Other indications 13(54,1) 8 (14,5) <0,001

* To calculate statistical differences, the number of groups n1=24 and n2=55 was used, according to the number

of children born by caesarean section.

Bilateral HI was more often observed among
children who had a low Apgar score: at the 1st minute
<4 points 78.7 % & 27.5 % (p<0.001) and at the 5th
minute <5 points 40.0 % & 11.7 % (p<0.001) (Table
3). The degree of respiratory distress syndrome
(RDS) in our study was correlated with bilateral HI.
Among children without RDS at birth or with RDS
Ist unilateral HI prevailed 25.6 % & 6.2 % (p<0.001)
and 30.0 % & 4.0 % (p<0.001), respectively. Among
children with RDS of the 2nd degree, no significant
difference in the nature of HI was found. And among
children with RDS of the 3rd century bilateral hearing
loss prevailed 78.8 % & 33.3 % (p<0.001). Surfactant
therapy was more often required by children with
bilateral HI, 78.8 % & 33.3 % (p<0.001), which
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indicates their gestational immaturity and the severity
of respiratory disorders at birth.

Among children who required high-frequency
ventilation, ventilation with MAP>12 cm H2O0,
Fi0,>35%, as well as long-term ventilation with
MAP=8-12 c¢cm H20, FiO02=21-30%, children with
bilateral HI prevailed: 6.3% & 0% (p<0.001), 35.0%
& 7.8% (p<0.001), and 73.8% & 11.8% (p<0.001),
respectively. Also, children with bilateral HI required
longer respiratory support and oxygen therapy. The total
duration of mechanical ventilation <5 days and oxygen
therapy <20 days are associated with unilateral HI 66.7%
& 8.8% (p<0.001) and 86.3% vs. 25.0% (p<0.001),
respectively. Conversely, among children with a total
duration of mechanical ventilation and oxygen therapy

KEY TITLE: NEONATOLOGIA, HIRURGIA TA PERINATAL'NA MEDICINA (ONLINE)
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>21 days, children with bilateral HI predominated 63.8%
& 5.9% (p<0.001) and 75,0% & 13,7%, respectively.
Among children who required mechanical ventilation for
a total duration of 6-20 days, no significant difference in
the nature of HI was found.

We paid special attention to CNS pathology, since
hearing is anatomically and functionally very closely

related to the nervous system. Bilateral HI was
significantly more often observed in the presence of
intraventricular hemorrhage (IVH) in the child: 1st 30.0
% & 19.6 % (p<0.05); 2-3ed 17.5 % & 0 % (<0.001);
periventricular ischemia of the 3rd degree. 90.0 % &
51.0 % (<0.001), periventricular leukomalacia (PVL)
2-3 degrees 55.0 % & 7.8 % (<0.001).

Table 3

Characteristics of the comparison groups based on the Apgar score, the severity of RDS,
and respiratory therapy

Indicator Gradation | group (n=51), abs | Il group ((&380), abs =
Apgar score 1’, <4 14 (27,5) 63 (78,7) <0,001
points >5 37 (72,5) 17 (21,2) <0,001
Apgar score 5" <5 6 (11,7) 32 (40,0) <0,001
points =6 45 (88,2) 48 (60,0) <0,001

Hemae 11 (25,6) 5 (6,2) <0,001
1 12 (30,0) 3 (4,0) <0,001
RDS, degree
2 17 (42,5) 32 (42,7) <0,05
3 11 (27,5) 40 (53,3) <0,001
Tak 17 (33,3) 63 (78,8) <0,001
Surfactant therapy -
Hi 34 (66,7) 17 (21,2) <0,001
Invasive <5 45 (88,2) 21 (26,2) <0,001
ventilation:
MAP=8-12 cm -
H,O, Fi02 21- =26 6 (11,8) 59 (73,8) <0,001
30%, days
High-frequency € 0 (0) 5 (6,3) <0,001
ventilation Hemae 51 (100,0) 75 (93,7) <0,001
Invasive € 4 (7,8) 28 (35,0) <0,001
ventilation:
MAP>12 cm H20, Hemae 47 (92,2) 52 (65,0) <0,001
FiO, 235%
Total duration <5 34 (66,7) 7 (8,8) <0,001
of mechanical 6-20 14 (27,4) 22 (27,4) 0
ventilation, days 221 3 (5,9) 51 (63,8) <0,001
Oxygen therapy, <20 44 (86,3) 20 (25,0) <0,001
days =21 7 (13,7) 60 (75,0) <0,001
The total duration <40 32 (62,7) 18 (22,5) <0,001
of the treatment, 41-60 14 (27,4) 20 (25,0) >0,05
days >61 5 (9,8) 47 (58,8) <0,001

HIis more common in children with diseases whose
pathogenesis is closely related to oxidative stress
(bronchopulmonary dysplasia (BPD), retinopathy of
prematurity (ROP), patent ductus arteriosus (PDA)).
In our study, bilateral HI was correlated with ROP
grade 2-3rd in 42.5 % & 17.6 % (p<0.001); BPD
2-3rd degree: 23.7 % & 2.0 % (p<0.001) and 23.7 %
& 0 % (p<0.001), respectively; with an PDA 81.3 %
& 41.2 % (p<0.001), including when surgical closure
was necessary, 18.5 % & 9.5 % (p<0.05).

Table 5 shows indicators associated with HI in
newborns, which are listed in order of decreasing
overall informativeness (Icom).

The highestinformativeness of hearing impairment

in children who have undergone oxidative stress
belongs to the following characteristics: gestational
age (6.14), total duration of mechanical ventilation
(5.54), body weight (5.44), BPD (5.4), duration of
mechanical ventilation (4.1), duration of oxygen
therapy (3.91), open ductus arteriosus (3.72), etc.

The most significant prognostic factors of
bilateral hearing impairment: the presence of BPD
2-3 stages (-13.8); IVH 2-3 st. (-12.4); total duration
of ventilator >21 days (-10.33); gestation period <29
weeks. (-8.6); periventricular leukomalacia 2-3 st.
(-8.48); duration of oxygen therapy >21 days (-7.38);
body weight (-6.94), etc.
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Conclusions:

1. The most significant prognostic factors of
bilateral hearing impairment: the presence of BPD
2-3 st. (-13.8); IVH 2-3 st. (-12.4); total duration
of ventilator >21 days (-10.33); gestation period <29
weeks. (-8.6); periventricular leukomalacia 2-3 st.
(-8.48); duration of oxygen therapy >21 days (-7.38);
body weight (-6.94), ctc.

2. Bilateral hearing impairment is predicted
in newborns based on the presence of gestational
immaturity (gestational term <29 weeks), BPD grade
2-3, IVH grade 2-3, total duration of mechanical
ventilation and oxygen therapy > 21 days, PVL grade
2-3. In our study, no reliable relationship was found
between the nature of the hearing impairment of a
prematurely born child and the somatic and obstetric
anamnesis of the mother.

Table 5
Prognostic significance of indicators associated with Hl in newborns
Indicator Gradation ! grc;té[; ((2}:)51)’ . grggg ((5/1:)80)’ PC | leom
<29 6 (11,8) 68 (85,0) -8,6 3,14 6,14
Age of gestation, 30-31 21 (41,1) 8 (10,0) 6,14 0,95
weeks
232 24 (47,1) 4 (5,0) 9,74 2,05
Total duration <5 34 (66,7) 7 (8,8) 8,8 2,55 5,54
of mechanical 6-20 14 (27,4) 22 (27,4) 0 0
ventilation, days >21 3 (5,9) 51 (63,8) -10,33 2,99
<1200.0 9 (17,7) 70 (87,5) -6,94 2,42 5,44
Body weight, g 1200.0-1500.0 31 (60,8) 8 (10,0) 7,84 2,0
>1500.0 12 (23,5) 2 (2,5) 9,73 1,02
Invasive ventilation: <5 45 (88,2) 21 (26,2) 5,27 1,63 4.1
MAP 8-12 cm H20,
FiO2 21-30%, days 26 6 (11,8) 59 (73,8) -7,96 2,47
Oxygen therapy, <20 44 (86,3) 20 (25,0) 5,38 1,65 391
days 221 7 (13,7) 60 (75,0) -7,38 2,26 ’
No 28 (54,9) 3(3,7) 11,71 3,0
Patent ductus Yes 21(41,2) 65 (81,3) -2,95 0,59 372
arteriosus (PDA) . ’
surgery clousing )
of PDA 2 (9,5) 12 (18,5) 2,89 0,13
No 47 (92,3) 36 (45,0) 3,12 0,74
Bronchopulmonary 1 3 (5,9) 6 (7,6) -1,1 0,01 3 46
dysplasia, degree 2 1(2,0) 19 (23,7) -10,7 1,16 ’
3 0 (0) 19 (23,7) -13,8 1,56
Apgar score 1, <4 14 (27,5) 63 (78,7) -4,57 1,7 307
points =5 37 (72,5) 17 (21,2) 5,34 1,37 ’
<40 32 (62,7) 18 (22,5) 4,45 0,89
The total duration of
the treatment, days 41-60 14 (27,4) 20 (25,0) 0,4 0,004 2,81
261 5(9,8) 47 (58,8) -7,78 1,91
Periventricular No 35 (68,6) 21 (26,2) -1,17 0,12
leukomalation, 1 12 (23,6) 15 (18,8) 0,99 0,02 2,14
degree 2-3 4 (7,8) 44 (55,0) -8,48 2,0
No 11 (25,6) 5 (6,2) 6,16 0,6
1 12 (30,0) 3 (4,0) 8,75 1,14
RDS, degree 2.1
2 17 (42,5) 32 (42,7) 0 0
3 11 (27,5) 40 (53,3) -2,87 0,37
Yes 17 (33,3) 63 (78,8) -3,74 0,85
Surfactant therapy 1,98
No 34 (66,7) 17 (21,2) 4,98 1,13
. No 17 (33,3) 3(3,7) 9,54 1,41
Retinopathy of 1 25 (49,0) 43 (53,8) 20,41 0,01 1,89
prematurity, degree
2-3 9(17,7) 34 (42,5) -3,8 0,47
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Fetal distress 7 (29,2) 37 (67,3) -3,63 0,69
Indications for Placental
cesarean section abruption 4(16,7) 10 (18,2) -0,37 0,002 1,83
Other indications 13(54,1) 8 (14,5) 5,72 1,13
Periventricular 1-2 25 (49,0) 8 (10,0) 6,9 1,35 1 83
ischemia, degree 3 26 (51,0) 72 (90,0) -2,47 0,48 ’
INTRAVENTRICULAR No 41 (80,4) 42 (52,5) 1,85 0,26
HEMORRHAGES, 1 10 (19,6) 24 (30,0) -1,85 0,1 1,38
DEGREE 2-3 0 (0) 14 (17,5) 12,4 1,02
Invasive ventilation: Yes 4 (7,8) 28 (35,0) -6,52 0,89
MAP >12 cm H20, 1.1
FiO2 21-30% No 47 (92,2) 52 (65,0) 1,52 0,21
Apgar score 5, <5 6 (11,7) 32 (40,0) -5,34 0,76 o
points >6 45 (88,2) 48 (60,0) 1,67 0,24 ’
placenta No 44 (86,3) 53 (66,2) 1,15 0,12 ’
_ Yes 27 (52,9) 25 (31,2) 2,29 0,25
Cesarean birth 0,43
No 24 (47,1) 55 (68,8) -1,65 0,18
Anemia in Yes 7 (13,7) 25 (31,2) -3,57 0,31 04
Pregnancy No 44 (86,3) 55 (68,8) 0,98 0,09 ’
Male 33 (64,7) 35 (43,8) 1,69 0,18
Gender 0,39
Female 18 (35,3) 45 (56,2) -2 0,21
, Yes 19 (37,3) 45 (56,2) -1,8 0,17
Fetal distress 0,32
No 32 (62,7) 35 (43,8) 1,56 0,15
High-frequency Yes 0 (0) 5 (6,3) -8,0 0,21 0.92
ventilation No 51 (100,0) 75 (93,7) 0,28 0,01 ’
, Yes 9 (17,6) 24 (30,0) -2,32 0,14
Threat of abortion 0,18
No 42 (82,4) 56 (70,0) 0,71 0,04
3. Gender characteristics among premature Conflict of interest: the authors have declared
children with bilateral hearing impairment were no conflict of interest.
characterized by the predominance of the female
gender, 56.2% versus 35.3% (p<0.001). Sources of funding: self-financing.
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AO MATAHHA IIPO MOPYWEHHS CJHYXY YV NEPEAYACHO HAPOAXKEHHUX OITEM,
IO NEPEHECJIM OKCUJATUBHHUU CTPEC TP HAPOAKEHHI

T.M. Knumenko', T.K. 3uamencoka’, 0.10. Kapanemsan', O.11. Meavnuuyx’

XapkiBcbKHii HaNiOHAABHUIT Meau4yHMii yHiBepcuTeT (M. XapkiB, Ykpaina)'
Y «IuerutyT meaiarpii, akymepcerBa i rinexkosorii imeni akagemika O.M. Jlyk’sinoBoi HAMH Ykpainun»
(m. KuiB, Ykpaina)?
KomynanbsHe HenpuOyTkoBe miampueMcTBo «MichbKkuii mepunataabHuii HeHTp» XapkKiBcbKoi MicbKkoi paan
(M. XapkiB, Ykpaina) 3

Pesome

Beryn. Baxnuse micie cepen nepuHatanbHoi natonorii 3aiimae mopymenHs cayxy (I1C). 3a nanumu BOO3 wacToTa TsK-
KHX MOpPYyIIeHb CIyXy crocrepiraersest y 1 — 2 miteit Ha 1000 HoBOHapomkeHux Ta y 15 % HOBOHApOJDKEHUX, AKi BUMAaraiu
MPOBEACHHS IHTEHCUBHOI Tepamii micas HapomkeHHs, a [IC merkoro Ta cepegHbOr0 CTymeHs 3ycTpivaoTscs y 1 — 2 % miteit 3
MEPUHATAIBHOIO MAaTOJOTIEI0.

MeTa po60TH — BUBYUTH IIPEJAUKTOPU MOPYIICHHS CIIyXy Ta (GaKTOPH, 10 BU3HAYAIOTh XapaKTep Ta TSXKKICTh MPHUIIYXyBa-
TOCTI y AiTeH BikoM 2—3-X MiCSIIiB, SIKi TEpEHECTH OKCUAATUBHHUN CTPEC MPU HAPOIKEHHI.

Marepian Ta MeToau aociaikenHsi. Pobora Bukonana B mexax HJIP xadenpu nexmiatpii Ne3 Ta Heonatomorii XHMY
«BuBueHHsI 0coOnuBOCTEH mepediry XBopoO OKCHIAHTHOTO CTPECy y HOBOHapokeHux» 2022-2024 pp. (mepxpeectparis Ne
A220000025).

[TpoananizoBano 131 BUmazoK CHOCTEPEKEHHS HOBOHAPOMKEHHX 27-36 TxHIB recrauii 3 mopymeHHsAM ciayxy y KHII
«MIIL» m. XapkoBa. 3 JTOCTIIKCHHS BUKJIIOUCHO AiTCH, B CiM'sIX SKUX OyJIM BUOAJKU MOPYIICHHS CIYXY OYAb-SKOTO T'CHE3Y.
Jlnst BUpimieHHS MeTH pobotu Oynu chopmoBaHi anbrepHatuBHi Tpynu: | rpyna (n=51) 3 oqno6iunuM Ta Il rpyma (n=80) — nBo-
O1YHMM MOPYLICHHSAM CIIYXY.

Jlis Bu3HaYeHHS npeAnKTopiB TsoKKocTi IIC y rpynax mopiBHSAHHS BUBYAIKCS (HAaKTOPH, 1[0 AETEPMiHYIOTh IIPUIITYXyBaTiCTh,
BCTAHOBJICHA IX MPOTHOCTHYHA iHGOpPMAaTHBHICTh. Bu3znauanucs kputepii t-CTtpionenta ta ¢-dimepa, BUKOPUCTAHUN aITOPUTM
HEOIHOPiAHOT mocaigoBHOI npouenypu Banpaa-I'enkina, Busnadeni npornoctuuni koedinientu (I1K) ta inpopmarusuicts ().

Pimennsm komicii 3 Gioetuku Ne3 Bim 21.03.2023 poky marepianu gociiJpkeHHs BianoBizaroTh TokiHChKiN mexmaparii
BcecBiTHROI MeamuHOi acomianii, MixkHapoqHUM pekoMmeHaamisM [enbcuHChKOI neknaparnii moxo mpas droquHu, KoHBeHIT
Pagu €Bponu mono npas noauH 1 Giomenuuuuu, 3akoHaM Ykpainu, BumoraM ETH4HOrO Konmekcy mikaps YKpaiHu.

PesyabraTtn gocaimkennsi. @akTopu aKymepchbkoro Ta COMaTHYHOTO aHaMHe3y MaTepi He BIiMBanu Ha xapakrep [1C y nu-
tuHu. Cepesl yCKJIaJHEHb BariTHOCTI Ta MOJIOTIB B aHaMHe31 aitel 3 1Bo6iunum [1C wacrime cnocrepiranucs geromnanenTapHa
HepoctatHicTh 33,8% mpotu 13,7 % (p<0,001), 3arpo3a nepepusanns BaritHocTi 30,0 % mpotu 17,6 % (<0,05), aHemis BariT-
Hux 31,2 % npotu 13,7 % (p<0,001), nuctpec miroxna 56,2 % npotu 37,3 % (p<0,01), HapOIKEHHS LIISIXOM KECapeBOTO PO3THHY
68,8 % mpotu 47,1 % (p <0,001), ocobnuBo 3 mpuBoxy auctpecy mroga — 67,3 % mporu 29,2 % (p<0,001).

Yacrora aBobiunoro IIC y aiTeit 00epHyTO MpONOPLiHHO TEPMiHY recTalii Ta Maci Tijla IpH HAPOJKEHHI Ta aCOLII0ETHCA 3
HU3BKOIO OLIIHKOIO 3a IIKanow Anrap. Bussnenuii crareBuit auMop¢disM: y rpyni 3 ABOOIYHUM ypakeHHSIM CIyXY NepeBakaln
niBunHKH 56,2 % mnpotu 35,3 % (p<0,001). ditn 3 no6iunum [1C wactime Bumaranu cypdaxrantroi tepamii 78,8 % nporu 33,3
% (p<0,001), a Takosx 6inbm TpuBanoi pecnipaTOpHOI MIATPUMKH Ta OKCUTEHOTEpamii.

Y nposeneHomy gociijkeHHi aBobiune [IC wactime 3ycTpivanocs y HiTe# i3 3aXBOPIOBAHHSIME, MATOTCHE3 SKUX TiCHO
OB’ A3aHUH 3 OKCHAATHBHUM CTPECOM: IepUBEHTPUKYIsIpHOIO nelikomamnsniero (IIBJI) 55,0 % mporu 7,8 % (<0,001); 6ponxo-
nereresoro aucmnasiero (BJIJ) 2 ta 3 crymento: 23,7 % npotu 2,0 % (p<0,001) ta 23,7 % npotu 0 % (p<0,001) BinmoBigHO;
peTHHONATie0 HegoHomeHux 2—-3 crynento 42,5 % npotu 17,6 % (p<0,001); BinkpuToro aprepianbHoo npotokoto 81,3 % mpotu
41,2 % (p<0,001), y Tomy gamcni npu HeoOXigHOCTI i1 Xipypriunoro 3akputts 18,5 % mporn 9,5 % (p<0,05).

HaiiBuia iH(pOpMaTUBHICTb MOPYLICHHS CIYXY y AiTeH, 110 HepeHECIN OKCHIaTUBHUN CTPeC HAJEKITh HACTYITHUM O3HAKaAM:
TepMiny recrauii (6,14), 3aransniii TpuBasnocti HIBJI (5,54), maci Tina (5,44), BJIJ (5,4), tpuBanocti IIIBJI B pexxumi HOpMO-
BeHTHIANIT (4,1), TpuBanocTi okcureHorepanii (3,91), Biakpuriit aprepianpHiid nporoui (3,72).

Haii6inp1m 3HauyIi OpOrHOCTHYHI Koe(ilieHTH ABOOIYHOrO MOpyumeHHs ciayxy: HasBHicTh bJIJ] 2-3 ct. (-13,8); BIIK 2-3
ct. (-12,4); 3aransna TpuBanicts HIBJI >21 no6wu (-10,33); Tepmin recranii <29 tux. (-8,6); [IBJI 2-3 ct. (-8,48); TpuBanicts
okcurenorepamnii >21 nus (-7,38); maca Ttina (-6,94).

BucnoBku. Haii6inapm 3Ha4yni nporHocTHYHI KoeimieHTH ABOOIYHOr0 mopymeHHs cayxy: HasBHicTh BJIJ] 2-3 ct. (-13,8);
BIIK 2-3 crt. (-12,4); 3aranxsua TpuBaxicts HIBJI >21 nobu (-10,33); tepmin recranii <29 tux. (-8,6); nepuBeHTpUKYIsIpHAS
nefikomansnist 2-3 cr. (-8,48); TpuBamicte okcurenorepamii >21 nusa (-7,38); maca Tina (-6,94) tomo. [[BoOiuyHe MOpymICHHS
CIyXy MPOTHO3YETHCS y TeCTAllilHO HE3piIuX HOBOHAPOKEHUX (TepMiH recrauii < 29 tnxwuis), 3 bJIJ] 2-3 crynens, BIIK
2-3 cr., 3aranbHoi TpuBanocti LIBJI Ta okcurenotepanii > 21 no6u, [1BJI 2-3 ctynens. Y Hamomy J0CIiKEHHI J0CTOBIpHO-
TO 3B’S3Ky MIXK XapaKkTepoM MOPYIIEHHS CIyXy MepeadyacHO HapoJKeHOI TUTHHU Ta COMAaTHYHHUM i aKyIIepChKUM aHaMHE30M
MaTepi He BUABICHO. ['eHIepH] 0COOMMBOCTI cepel mepeayacHO HAPOKCHHUX AiTel i3 ABOOIYHUM MOPYIICHHSAM CIyXy XapakTe-
puU3yBaJucs nepesaror xiHouoi crati 56,2 % npotu 35,3 % (p<0,001).

Kuawuogi cioBa: nepeayacHo HapoJKeHa AUTHUHA; OPYLICHHS CIIyXy; OKCUAATUBHHI cTpecc.
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TRAJECTORIES OF SERUM 25(OH)D IN
CHILDREN WITH PARALYTIC SYNDROMES
WHEN USING VITAMIN D FROM
DIFFERENT MANUFACTURERS AND IN
DIFFERENT DOSES

O.Riga, O. Mikhaylova

Kharkiv National Medical University
(Kharkiv, Ukraine)

Introduction

The prevalence of vitamin D deficiency and insufficiency varies significantly in different subpopulations of children
depending on age and diseases, and recommendations for their correction in children with paralytic syndromes are limited.

Aim. Empirical determination of blood 25(OH)D trajectory in children with paralytic syndromes when using vitamin D
from different manufacturers and in different doses.

Material and methods. The 25(OH)D (ng/ml) of blood serum was analyzed by immune-enzymatic method "Labline-90"
(Austria) with the test system "Monobind Inc." (ELISA, USA) in 77 children with paralytic syndromes aged 1-18 years, a
repeat study after vitamin D3 supplementation was conducted in 36 children. The rate of increase in 25(OH)D concentration
per month was calculated. Methods of descriptive statistics, non-parametric correlation analysis and Kaplan-Meier survival
analysis were used with MedCalc Statistical Software (Belgium).

This study was approved by the Ethics Committee (protocol No. 5, October 2021), which was conducted with the
involvement of minor patients and did not contain measures that could harm their health.

The research was carried out within the framework of the Department of Pediatrics of Kharkiv National Medical University
"Medical and social aspects of adaptation of children with somatic pathology in modern conditions" (state registration
number 0120U102471, 2020).

Results. Vitamin D insufficiency was diagnosed in 17% of children with paralytic syndromes, and vitamin D deficiency
in 73%, so daily doses of 2000-4000 1U of vitamin D3 from different manufacturers were recommended at the discretion of
the parents for 6 months. In reality, children received doses from 500 to 5000 IU randomly, from 2 to 7 months. Doses were
stratified as greater than 2000 1U and less than 2000 [U. If the child received a dose of 2000 1U or more, the rate of increase
of 25(OH)D in the blood in children was 3.6 ng/ml per month, if the dose was less than 2000 IU - 1.6 ng/ml per month.

Conclusions. Children with paralytic syndromes should be screened and monitored for serum 25(0OH)D levels. With a
serum 25(OH)D level of less than 20 ng/ml, daily administration of vitamin D3 in a dose of at least 2000 IU for at least 6
months allows reaching a 25(OH)D level of 30 ng/ml in most of them. Further large-scale studies are needed to supplement

current recommendations for vitamin D3 supplementation in children with paralytic syndromes.
Key words: Children; Paralytic Syndromes; 25-hydroxyvitamin D, Vitamin D.

Introduction

Epidemiologic studies of vitamin D deficiency
in the pediatric population have shown that the
prevalence of 25-hydroxyvitamin D (25(OH)D) < 20
ng/ml in the blood serum is about 15%, and that of
severe deficiency < 10 ng/ml is 1-2%. However, the
prevalence of vitamin D deficiency and insufficiency
varies considerably from one country to another and
in different subpopulations of children depending on
age and comorbidities [1, 2]. Known risk factors for
vitamin D insufficiency and deficiency include reduced
sun exposure, overweight or obesity, anticonvulsant
medication, malnutrition or malabsorption, and other
gastrointestinal diseases [3-9].

According to the recommendations of the
Endocrine Society “Evaluation, Treatment, and
Prevention of Vitamin D Deficiency: an Endocrine
Society Clinical Practice Guideline” (2011). the
following risk groups are identified: infants who
are exclusively breastfed or premature infants;
dark-skinned infants; children with low vitamin D
intake; obese children; infants and young children
with growth disorders; children taking medications
that contribute to vitamin D deficiency, including
certain anticonvulsants, antiretroviral drugs or
glucocorticoids; children with chronic diseases
associated with impaired absorption, such as
celiac disease, cystic fibrosis, inflammatory bowel
disease, or cholestatic liver disease; children with
malnutrition, amenorrhea, or immobilization;

children with chronic kidney disease or severe liver
dysfunction, pregnant adolescents, or lactating
adolescents [10].

That is, children with paralytic syndromes are
potentially at risk of vitamin D deficiency and
insufficiency, but screening in this category of
children is not recommended at the national level,
as well as the reduced awareness of primary care
physicians in this area [11, 12].

The aim of the study

To empirically determine the paths of blood
25(OH)D in children with paralytic syndromes when
using vitamin D from different manufacturers and in
different doses.

Material and methods of the study

The study design was single-center, cross-
sectional: the period from October 2021 to March
2022 (autumn-spring season). Demographic and
clinical data were evaluated, and levels of motor
dysfunction were determined [13].

The study involved 77 children with paralytic
syndromes. Inclusion criteria: children aged 1-18
years with paralytic syndromes according to ICD-10
(cerebral palsy G 80, hemiplegia G 81, paraplegia
and tetraplegia G 82, other paralytic syndromes G
83) associated with CNS damage due to hypoxia,
bleeding, thrombosis, trauma; congenital brain
defects. Exclusion criteria: rickets-like hereditary
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diseases, undiagnosed progressive conditions with
central nervous system disorders of unclear etiology,
rickets in young children, congenital or hereditary
skeletal disorders, liver and kidney disease, and
patients who have already taken synthetic vitamin D
supplements.

Serum 25(OH)D (ng/ml) was determined twice by
enzyme-linked immunosorbent assay on a Labline-90
analyzer (Austria) using a commercial test system
manufactured by MonobindInc. (ELISA, USA)
according to the instructions.

The first serum 25(OH)D determination was
performed in 77 children, and the second determination
was performed in 36 children after vitamin D3
supplementation in the time interval of 2-7 months
(median 6 months). Vitamin D3 supplementation
was prescribed in any way available to parents
(availability in pharmacies, liquid forms for chewing
and swallowing dysfunction, financial capacity, etc.)
in doses of 2000 - 4000 IU. After 6 months, the blood
25(OH)D study was repeated. Depending on the
formulation, the dose was stratified as < 2000 IU and
>2000 IU. An analysis was performed of an indicator
independent of age and form of the drug, time - the rate
of increase in 25(OH)D concentration over a certain
period of time in children with paralytic syndromes,
considering the initial, final level (state of deficiency
and/or insufficiency) and dose of vitamin D3, which
were provided by the manufacturer of a particular
form of the drug, that is, to determine the empirical
trajectories of its increase (or decrease) in this group
of patients, with possible individual approaches to
further correction according to the formula:

Rate of rise = [25(OH)D1 - 25(OH)D2]/hour,
where:

25(0OH)D1 is the serum value at the first test (ng/ml);

25(0OH)D2 - blood serum level in the second
study (ng/ml);

time in months.

Vitamin D insufficiency was considered at a serum
25(0OH)D level of 20-30 ng/mL, and deficiency at a
level <20 ng/mL [60].

Statistical  analysis was  performed using
MedCalcStatisticalSoftware version 18.2.1
(MedCalcSoftwarebvba, Ostend, Belgium; 2018).
Descriptive analysis, frequency determination and 95%
confidence interval (CI), nonparametric correlation
analysis r (Spearman's rank correlation coefficient) and
its 95% confidence interval (CI) were used. To provide
further evidence of the time-dose-concentration
relationships for the purpose of optimizing serum
25(0OH)D, a series of Kaplan-Meier survival analysis
procedures were performed to examine the distribution
of events and to estimate conditional probabilities at
each time point when an event occurs, or a covariate
instead of time, and the ability to select a stratification
variable to separately analyze different levels (strata)
of that variable. The difference in the parameters was
considered statistically significant at p<0.05.

This study was approved by the Ethics Committee
(Protocol No. 5 of October 2021), which was conducted
with the involvement of minor patients and did not contain
activities that could harm their health. Both parents were
informed about the methods and scope of the study and
agreed to their children's participation in this survey.

The study was conducted within the framework of
the research work of the Department of Pediatrics of
Kharkiv National Medical University “Medical and
social aspects of adaptation of children with somatic
pathology in modern conditions” (state registration
number 01200102471, 2020).

Study results and discussion. Paralytic syndromes in
children were the result of cerebral palsy in 34 (44.2%),
congenital brain defects in 23 (29.8%), and perinatal
pathology in 20 (25.9%). The median age of the children
with paralytic syndromes was 5 years, the minimum
age was 1 year, and the maximum age was 17.5 years.
Demographic and clinical data are presented in Table 1.

Table 1

Demographic data of children with paralytic syndromes

Data n, % 95 % CI
Age
1 -4 years 20 (25,9) 16 — 35
4 — 7 years 33 (42,8) 31-54
7 — 11 years 14 (18,1) 9-26
11 — 18 years 10 (12,9) 5-20
Males 48 (62,4) 51 -72
Females 29 (37,6) 27 — 48
Rural area 16 (20,7) 12 - 30
GMFCS
I level 14 (18,1) 9-26
IV level 19 (24,6) 15 - 34
V level 44 (57,1) 45 — 68
Anticonvulsants 46 (59,7) 49 — 71
First study of 25(OH)D:
Insufficiency 20 — 30 ng/ml 13 (16,8) 8 -25
Deficiency < 20 ng/ml 6 (72,7) 63 - 82

Despite the fact that 69 (89.6%) children
with paralytic syndromes were diagnosed with
hypovitaminosis D, only 36 families agreed to
further study - vitamin D3 supplementation with
repeated serum 25(OH)D determination. All
children, depending on their condition (deficiency or
30

insufficiency), were recommended to receive 2000 [U
or 4000 IU of vitamin D3 from any manufacturer with
repeated serum 25(OH)D determination in 6 months.
However, the reality was that parents changed the
prescribed dose on their own and performed a repeat
test at a time convenient to them, without observing
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the time interval. Therefore, we performed an

individual analysis for each case (Table 2).
Stratification of the rate of increase in blood

25(OH)D concentration over time according to dose

showed that the median value in children with paralytic
syndromes was 3.18 ng/ml/month: for children
receiving a dose <2000 IU - 1.6 ng/ml/month, > 2000
IU - 3.6 ng/ml/month (p=0.0260) (Fig. 1).

Table 2

Peculiarities of taking vitamin D3 in children with paralytic syndromes

Sing | N, (%), N=36 95 % clI
Dose of Vitamin D3
500 1U 1(2,7) 0- 13
1000 IU 3 (8,3) 0-16
1200 1U 2 (5,5) 0-14
1500 1U 3 (8,3) 0-16
2000 IU 4 (11,1) 0- 21
2500 1U 2 (5,5) 0-14
3000 IU 4 (11,1) 0-21
3500 IU 6 (16,6) 4 -29
4000 IU 6 (16,6) 4 -29
5000 IU 4 (11,1) 0-21
Time Convenient

2 month 1(2,7) 0-13
3 month 3 (8,3) 0-16
4 month 4 (11,1) 0-21
5 month 4 (11,1) 0-21
6 month 21 (58,3) 41 - 74
7 month 3 (8,3) 0-16

10k &

5

0=
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10} &
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MeHwe_2000_MO

MNonaa,_2000_MO

Figure 1. One-month rate of increase in serum 25(OH)D by vitamin D3 dose

In two cases we observed a decrease in serum
25(0OH)D compared to the first study, i.e. a decrease
in serum 25(OH)D concentration.

Example: A 5-year-old child with cerebral palsy,
motor dysfunction level II. The serum 25(OH)D level
at the first examination is 13.85 ng/ml (deficient
state). The recommended dose was 4000 IU for 6
months with continued monitoring. However, the
parents were “afraid of high doses” and prescribed
500 IU vitamin D3 for 7 months. Repeated
examination of serum 25(OH)D - 11.37 ng/ml, the
deficiency state deepened and decreased by (-2.48)
ng/ml/month.

We found a significant correlation between the
rate of increase and the dose of vitamin D3 taken
(r=0.4, 95% CI1 0.0580 - 0.629, p=0.0225).

To provide further evidence of the time-dose-
concentration relationships, a series of Kaplan-Meier
survival analyses were performed to optimize serum
25(0OH)D. It was shown that the lower the dose of
vitamin D3, the longer the prescribed intake (at least 6
months) (Chi-squared test - 10.7, p=0.05). It was proved
that to correct vitamin D deficiency or insufficiency in
children with paralytic syndromes from 1 to 18 years of
age, a “stratified dose” of vitamin D32000 IU should be
prescribed and administered daily for at least 6 months,
according to the cumulative frequency of the rate of
increase (Chi-square test - 42.6, p=0.0001).

The frequency of serum 25(OH)D deficiency and
insufficiency in the first (1) and second (2) study
was compared: deficiency in children with paralytic
syndromes was 73% (1) and 11% (2) (p=0.0001),
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insufficiency 17% (1) and 28% (2) (p=0.1728).

In recent decades, an increasing number of studies
have demonstrated the multifunctional effect of vitamin
D on the functioning of organs and systems, as vitamin D
can also regulate many other cellular functions [14-20].

It is known that one of the most important international
recommendations for vitamin D3 intake in children and
adults today is the Endocrine Society Clinical Practice
Guideline “Evaluation, Treatment, and Prevention of
Vitamin D Deficiency: an Endocrine Society Clinical
Practice Guideline” (2011), which recommends that children
aged 1-18 years at risk of vitamin D deficiency receive 2000
[U/day (upper limit 4000 IU) of vitamin D2 or vitamin D3
for at least 6 weeks or 50,000 IU of vitamin D2 once weekly
for at least 6 weeks to achieve a blood 25(OH)D level above
30 ng/ml, followed by maintenance therapy of 600-1000 U/
ml. Children with neurological disorders are not included in
the risk group [10]. In contrast to these recommendations,
in the European Society for Paediatric Gastroenterology,
Hepatology and Nutrition Guidelines for the Evaluation and
Treatment of Gastrointestinal and Nutritional Complications
in Children with Neurological Impairment (2017), the
working group recommends the assessment of micronutrient
status (e. g, vitamin D, iron, calcium, phosphorus status)
as part of the nutritional assessment of children with
neurological disorders because monitoring micronutrient
status in children with neurological disorders can have a
significant impact on nutritional adequacy, hospital costs,
and future outcomes. However, the doses and duration of
correction are not specified [21].

We have shown that daily doses of less than 2000
IU of vitamin D3 and its administration for less
than 6 months do not reach the level of 30 ng/ml in
children aged 1-18 years with paralytic syndromes.

The data obtained provide grounds for optimizing
approaches to correct hypovitaminosis D, which makes it
important to improve the quality of life of such children.
An important component is screening and monitoring in
children and timely medical care. It should be noted that
screening, monitoring, and vitamin D supplementation
prevent the development of more serious complications,

References:

such as osteopenia and fractures, secondary
immunodeficiency, cognitive impairment, and other
conditions associated with hypovitaminosis D. Therefore,
the timely initiation of vitamin D3 supplementation in
children with paralytic syndromes theoretically has social,
medical, and economic implications [22-25].

Conclusions

Children with paralytic syndromes should be screened
and monitored for serum 25(OH)D levels, as 17% have
vitamin D insufficiency and 73% have deficiency. The
trajectory of increase or decrease in 25(OH)D levels in
children with paralytic syndromes depends on the dose and
timing of vitamin D3 supplementation. If the serum 25(OH)
D level is less than 20 ng/mL, daily administration of
vitamin D3 at a dose of at least 2000 IU for at least 6 months
allows most of them to reach a 25(OH)D level of 30 ng/mL.
The average rate of increase of 25(OH)D concentration in
ng/ml in 1 month in children aged 1-18 years with paralytic
syndromes is 1.6 ng/ml/month if children receive a dose
of vitamin D3 less than 2000 IU, if children receive a dose
of 2000 IU or more - 3.6 ng/ml/month, which should be
considered in the medical monitoring of this category of
patients. Communication with parents of children with
paralytic syndromes is needed regarding dosages, forms,
and monitoring of adequate serum 25(OH)D levels. Further
large-scale studies are needed to supplement current
recommendations for vitamin D3 supplementation in
children with paralytic syndromes.

Prospects for further research: determination
of 25(OH)D concentration in children with paralytic
syndromes depending on: 1) the type of diet and the
use of clinical formulations with a specific vitamin D3
content; 2) the lifestyle and duration of sun exposure;
3) different anticonvulsant therapy regimens.
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TPAEKTOPIi 25(0H)D KPOBI Y JITEM 3 HAPAJITUYHUMU CUHAPOMAMHM IIPA BXIKUBAHHI
BITAMIHY D PI3BHUX BUPOBHHUKIB TA ¥ PI3BHUX JO3AX

0.0. Piza, O.B. Muxaiinosa

XapkiBcbKuii HANiOHATBHMIA MeIMYHMI YHiBepcuTeT
(M. XapkiB, Ykpaina)

Pesrome.

Beryn. [TommpenicTs aedinuty Ta HeqoCcTaTHOCTI BiTaMiHy D 3HauHO BiApi3HAETHCA B PI3HUX CYONOMYNALIAX AITCH 3aJIeKHO
BiJl BIKY Ta 3aXBOPIOBaHb, & PEKOMEHAALIH 110110 TX KOpeKUii y AiTe# 3 napamiTHYHUMHU CHHIPOMAaMH 0OMEXKEHI.

Meta. Emnipuune Bu3nauenns tpaekropii 25(OH)D kposi y miTeil 3 napaniTHYHUMK CHHIPOMAaMH IIPH BXXUBaHHI BiTaMiny D
Pi3HHX BUPOOHHUKIB Ta Y Pi3HUX J03aX.

Marepian ta metoau. Jocnimxysanu 25(OH)D (ur/mi) cupoBarku kpoBi iMyHo(pepmeHTHUM MeToioM «Labline-90» (ABcTpist)
3 TecT-cucremoro “MonobindInc.” (ELISA,CIIIA) y 77 niteit 3 mapaniTHYHUMH CHHJIpOMaMH BikoM 1 — 18 pokiB, moBTOpHE mOCIi-
JUKeHHS micns gotamii Bitaminy D3 mpoBeneno y 36 niteit. Po3paxoByBanu mBuakicTs migiiomy koHnentpanii 25(OH)D 3a micsub.

BUKOpHCTOBYBaIN METOIM ONMCOBOI CTATHCTHKH, HEMAPAMETPUYHOTO KOPEIALIHHOTO aHaTi3yTa aHali3y BuxkuBaHHsA Kaplan-
Meier 3 nporpamoro MedCalc Statistical Software (benbris).

Jlane nocmimxenns cxBaieHo Komitetom 3 Etukn (mpotokon Ne 5 Bix xoBTHS 2021 p.), sKe MPOBOAMIOCS i3 3AyYCHHAM HE-
MOBHOJIITHIX MAIi€HTIB | HE MICTHJIO 3aXO/iB, SIKi MOXYTb 3aBAaTH LIKOJH X 370pOB’I0.

Jlocmimkenns nposeneHo B Mexxax H/IP kadenp nemiarpudnoro npodimo XapKiBChKOro HalioHaJIBHOTO MEAMYHOTO yHiBepcuTeTy «Menu-
KO-COLTlaJTbHI aCTIEKTH aanTallii AiTel 3 COMaTHIHOIO MATOJOTIEI0 B CYYacHUX YMOBax» (HOMep eprxkaBHOI peectpamii 0120U102471, 2020 pix).

PesyabraTu nocaigxenns. Y 17 % niteif 3 napaniTHIHUMK CHHAPOMaMH J[IarHOCTOBAHO HEJOCTaTHICTh BiTaMiny D, ay 73 %
- nedinut, ToMy pexoMmeHayBanu moxaeHHi 1o3u 2000 — 4000 MO Bitaminy D3 pi3Hux BUpOOHHKIB Ha po3cy OAaTHKIB YIIPOJOBK
6 micsniB. PeanpHo nité orpumyBanu go3u Big 500 1o 5000 MO xaotnuno, Bix 2 g0 7 micsanis. [o3u cTpaTudikyBanu sk TOHAT
2000 MO Ta menure 2000 MO. Skmo autuna orpumaina go3y 2000 MO ta Ginbire, To mBuakicts nigitomy 25(OH)D B kpoBi y
nited Oyino 3,6Hr/Mi Ha Micsilb, Ko n03y mexme 2000 MO - 1,6 Hr/mi Ha MicsIIIb.

BucnoBku. J{iTy 3 mapa iTHYHUMHU CHHIPOMaMH MAIOTh I UIATaTH CKPUHIHTY Ta MOHITOpUHTY piBHA 25(OH)D cupoBarku KpoBi.
IIpu piBui 25(OH)D cupoBatku KpoBi MeHe 20 HIr/MIT IOJeHHe TpH3HaueHHs BitaMiny D3 y no3i He menmre 2000 MO ynponosx He
MEHIIe HiX 6 MicsaiiB 1o3Boisie gocartu piBas 25(OH)D 30ur/Miny GinbinocTi 3 HUX. 3 METOIO IOTIOBHEHHS CyYacHUX PEKOMEHAAIiH
i3 goramii BiTaminy D3 miTsM 3 mapadiTHYHHMHU CHHAPOMAaMH HOTPiOHO MPOBEICHHS MOAATBIINX ITHPOKOMACIITAOHUX 0 CIIiKEHb.

Kuaro4oBsi caoBa: xitu; napajniTHuHi cuHApoMu; 25-rigpokciBitamin D; Bitamin D.
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(Kharkiv, Ukraine)

Summary

Introduction. Oxidative stress (OS) is recognized as a contributing factor to the development of persistent
pulmonary hypertension (PPH) in premature infants. In the modern scientific literature, there is a lack of unequivocal
recommendations for the management of PPH, considering the levels of OS, what determines the need for the
development of a differentiated approach for management to infants with pulmonary hypertension.

The aim of the study. To increase the efficacy of management of premature infants with persistent pulmonary
hypertension with asphyxia and respiratory distress syndrome based on the development of the algorithm of a
differentiated approach for management of pulmonary hypertension considering the levels of oxidative stress as
determined by the urinary 8-hydroxy-2-deoxyguanosine (8-OHdG).

Material and methods. Were analyzed the observations of 96 infants born prematurely at gestational age of
26/1-34/6 weeks: group I consisted of 50 infants with respiratory distress syndrome (RDS), group II - 50 infants with
RDS associated with perinatal asphyxia. PPH was determined by echocardiography on the 1st and on the 3rd-5th
day of life, and quantitative determination of the urinary 8-OHdG (ng/ml) was performed on 44 neonates on the Ist
and in dynamics on the 3rd-5th day of life using enzyme-linked immunosorbent assay (ELISA). For comprehensive
radiographic assessment of PPH, all infants received chest X-Ray with determination of Moore's, Schwedel's, and
cardiothoracic indexes (CTI).

Statistical analysis was performed using Microsoft Excel 2019 software. Under the conditions of normal distribution
of quantities, parametric statistical methods were used to calculate the arithmetic mean (M) and the representativeness
error of the mean (m). Using Fisher's exact test (p) we analyzed the quantitative parameters. Using the heterogeneous
sequential Wald procedure, development of diagnostic criteria was performed. The essence of the procedure is to determine
both diagnostic (DC), prognostic coefficients (PC) and diagnostic informativeness (1) of the investigated indicators. The
minimum informativeness of the feature required for addition to the developed algorithm was considered I > 0.25.

The algorithm was developed on the basis of diagnostic coefficients of clinical and anamnestic data of the examined
groups of children, echocardiographic criteria for the presence and determination of the degree of PPH, the dynamics of
OS levels and their comparison with the indicators of a comprehensive radiological assessment of pulmonary hypertension
in prematurely born infants with RDS and perinatal asphyxia in association with RDS in gestational age of 26-34 weeks.

Design of a study was discussed and approved at a session of the Ethical commission of the Kharkiv Medical
Academy of Postgraduate Education (Prot. Ne 5 from 18.12.2020). All parents gave an informed consent for
examination of their children.

The study was carried out in accordance to the plan of the research work of the Department of Neonatology of the
Kharkiv Medical Academy of Postgraduate Education "Study of features of the course of oxidative stress diseases in
newborns" (January 2022 - December 2024), state registration number 0122U000025.

Results. Has been developed an algorithm of a differentiated approach to management of premature infants with
RDS and asphyxia with PPH, the essence of which - is to improve and individualize the method of mechanical lung
ventilation (MLV) for each individual case.

Conclusions. For prematurely born infants at gestational age 26-34 weeks, is important to determine the level of
the urinary 8-OHdG on the 1st and 3rd-5th days of life to decide the severity of OS. For management of newborns
with PPH, in the case of an increase of the level of 8-OHdG by the 3rd-5th day of life, is recommended to increase the
ventilator parameters; in the case of a decrease - diminish the ventilation parameters or extubate an infant.

Keywords: Premature Infants; Persistent Pulmonary Hypertension; Oxidative Stress.

to improve the management of patients with PPH was
determined [9]. On the second step, was founded the
correlation between OS and mPAP levels in premature

Introduction
Oxidative stress (OS) is recognized as a
contributing factor to the development of persistent

pulmonary hypertension (PPH) in premature infants
[1-4]. One of the reliable biomarkers for determining
the severity of OS in premature infants is the level of
the urinary 8-hydroxy-2-deoxyguanosine (8-OHdG)
[5-8], which correlates with mean pulmonary artery
pressure (mPAP) and duration of respiratory support.
The article presents the results of scientific work
on the development of a differentiated approach to
management of PPH. On the first step, an analysis of
modern medical literature was provided and the need
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infants with respiratory distress syndrome (RDS)
and asphyxia [10, 11]. On the next step we analyzed
the types and duration of respiratory support, their
correlations with the dynamics of OS levels in
prematurely born infants with PPH [12].

The aim of the study - to increase the efficacy
of management of premature infants with persistent
pulmonary hypertension with asphyxia and respiratory
distress syndrome based on the development of the
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algorithm of a differentiated approach for management
of pulmonary hypertension considering into account
the levels of oxidative stress as determined by the
urinary 8-hydroxy-2-deoxyguanosine (8-OHdG).

Material and methods

Were analyzed the observations of 96 infants born
prematurely at gestational age of 26/1-34/6 weeks,
which were carried out in the intensive care unit for
premature newborns at the Kharkiv City Perinatal
Center in accordance with modern protocols.

In the presence of combined pathology, newborns
were divided into two groups: group I consisted of
50 infants with respiratory distress syndrome (RDS),
group II - 50 infants with RDS associated with
perinatal asphyxia. Clinical characteristics of groups
is presented in the table 1. The inclusion criteria for
both groups were the presence of PPH.

The definitive diagnosis of PPH was established
by echocardiography monitoring according to the
method described in European recommendations [13].

A quantitative measurement of the value of the
urinary 8-OHdG, ng/ml on the 1st day of life, and on
the 3rd—5th day of life was provided by ELISA using
the DNA Damage ELISA kit, Enzo Life Sciences
(USA) as the manufacturer's instructions require.

In the comprehensive radiographic assessment of
PPH, chest X-Ray was used with the determination
of Moore's, Schwedel's, and cardiothoracic indexes
(CTI) according to the method proposed by V.V.
Spuzyak. with co-authors [14].

The algorithm was developed on the basis of
clinical and anamnestic data of the examined groups

of children, echocardiographic criteria for the presence
and determination of the degree of PPH, the dynamics
of OS levels and their comparison with the indicators of
a comprehensive radiological assessment of pulmonary
hypertension in prematurely born infants with RDS and
perinatal asphyxia in association with RDS.

Design of a study was discussed and approved at
a session of the Ethical commission of the Kharkiv
Medical Academy of Postgraduate Education (Prot.
Ne 5 from 18.12.2020). All parents gave an informed
consent for examination of their children.

Statistical analysis was performed using Microsoft
Excel 2019 software. Under the conditions of normal
distribution of quantities, parametric statistical
methods were used to calculate the arithmetic mean
(M) and the representativeness error of the mean
(m). Using Fisher's exact test (¢) we analyzed the
quantitative parameters. Using the heterogeneous
sequential Wald  procedure, development of
diagnostic criteria was performed [15]. The essence
of the procedure is to determine both diagnostic
(DC), prognostic coefficients (PC) and diagnostic
informativeness (I) of the investigated indicators.

The minimum informativeness of the feature
required for addition to the developed algorithm was
considered I > 0.25.

The study was carried out in accordance to the
plan of the research work of the Department of
Neonatology of the Kharkiv Medical Academy of
Postgraduate Education "Study of features of the
course of oxidative stress diseases in newborns"
(January 2022 - December 2024), state registration
number 0122U000025.

Table 1

Clinical characteristics of patient groups, n (%), Mtm

Indicator C(;r:ggg)l G(::)%%)II
Gestational age, weeks 30,66+0,42 30,34+0,51*
Weight at birth (g) 1399 £125 1520 +155*
Boys, n (%) 26 (52%) 25 (50%)
Girls, n (%) 24 (48%) 25 (50%)

Note: * - p >0.05 - no difference between groups

Results and discussion of the study

After studying the anamnesis data of the examined
newborns, a high diagnostic significance (5.0 > 1 >
1.0) was established for the following coefficients:
birth weight (I=4.35), presence of perinatal asphyxia
(I=3.60), Apgar score on the 5th minute of life
(I=3.49), gestational age (I=3.24), type of delivery
(I=1.68), Apgar score on the st minute of life (I=1.13),
appropriation for gestational age (I=1.13), the
presence of placental dysfunction during pregnancy
(I=1.11), child's gender (I=1.04). Moderate diagnostic
significance (1.0 > 1 > 0.50) was characteristic of the
presence of arterial hypertension during pregnancy
(I=0.60).

To determine the possibility of using the OS
biomarker in clinical practice for the management
of premature infants with PPH, we analyzed the
dynamics of the urinary 8-OHdG. It was established
that a decrease in 8-OHdG levels on the 3rd-5th day

of life indicates a favorable course of PPH (1=6.39).

In our previous studies, it was established that
the intensity of decreasing of the urinary 8§-OHdG in
prematurely born infants correlates with the duration of
respiratory support [11]. Therefore, for including to the
algorithm for the management of PPH in prematurely
born infants in the early neonatal period, we analyzed
the effect of the methods of the respiratory support
on the course of PPH. High diagnostic significance
was established (5.0 > 1> 1.0) to the duration of high-
frequency oscillatory ventilation (HFOV) — 1 = 3.03,
traditional mechanical ventilation — I = 2.49, and non-
invasive types of respiratory support — NIV and CPAP
—-1=1.56.

For the effective management of PPH in premature
infants in the early neonatal period, a comprehensive
radiological assessment of pulmonary hypertension
is important, which includes the determination of
Moore's, Schwedel's, and CTI indices [16, 17] when
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performing a chest X-ray examination on the 1st and
3rd-5th days of life. Among the above indices, the
Schwedel index (I=4.22) has the highest diagnostic
significance, which represents the diameter of the
descending branch of the right pulmonary artery in its
proximal section and is measured from the outer wall
of the intermediate bronchus to the outer contour of
the pulmonary artery [18].

Clinical recommendations for the treatment of
persistent pulmonary hypertension in premature
infants are controversial [19-22]. Modern trends of
the management of PPH are passing over the need
to optimize respiratory support in prematurely born
infants with RDS and with RDS associated with
perinatal asphyxia in the early neonatal period and
improve the management of PPH [23-25].

The obtained results of the informativeness of
prenatal and postnatal anamnesis, the level of OS, the

radiological assessment of pulmonary hypertension led
us to the idea of developing a complex algorithm for
the diagnosis of PPH in premature infants. According
to the algorithm of the heterogeneous sequential
procedure, all indicators were divided into gradations
with further calculation of diagnostic coefficients (DC)
and general diagnostic informativeness (I), which made
it possible to form a multimarker diagnostic system
(table 2). Management using the developed algorithm
was carried out by algebraic summation of DC until the
diagnostic threshold was reached, which for the 95%
level of reliability was > -13.0, and for the 99% level
- DC > -20. If there is a "-" sign next to the sum of DC
of all indicators, there is a risk of developing PPH of
a significant/severe degree, and the "+" sign indicates
a favorable course of PPH. If the diagnostic threshold
was not reached when adding DC of all algorithm
indicators, the course was considered indeterminate.

Table 2

Algorithm of a differentiated approach to management of persistent pulmonary hypertension
in premature infants

Indicator Gradation DC |
mPAP on the 3rd — 5th day of life, mmH <40 +9.0 7.0
y : 9 >40 -9.0 '
Decrease of the 8-OHdG levels on the 3rd — 5th don’t decreased -7.8 6.39
day of life decreased +9.3 '
. . <1500 -3.8
Birth weight, g 1500 116 4.35
- +
Schwedel's index on the 3rd -5th day of life, cm 0.4-0.5 85 4.22
> 0.5 -5.0
. . present -6.0
Perinatal asphyxia not present 6.0 3.60
1-3 points -9.0
Apgar score on the 5th minute of life 4-6 points -0.5 3.49
>6 points +23.8
. 26-29 -9.7
Gestational age, weeks 30-34 T3 3 3.24
36-40% +6.7
Moore's index on the 3rd -5th day of life, % 41-45% -1.3 3.23
>45% -6.3
. <48 +3.1
Duration of the HFOV, hours 48 95 3.03
. <72 +3.4
Duration of TMV, hours >72 6.9 2.49
50-59 +3.4
- i 0,
CTIl on the 3rd -5th day of life, % >60 6.9 2.49
. <40 +4.0
mPAP on the 1st day of life, mmHg >40 16 1.98
. natural childbirth -8.0
Type of delivery Cesarean section +1.9 1.68
NIV/CPAP- the only one type of respiratory yes +7.2 156
support no -2.0 ]
. . 1-3 points -4.3
Apgar score on the 1st minute of life >3 points o4 1.13
o . non-appropriative -12.5
Appropriation for gestational age appropriative 18 1.13
. . . present -2.6
Placental disfunction during pregnancy not present 138 1.1
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Conclusions

1. The following clinical and diagnostic factors have
a high diagnostic significance for the development of
PPH of a significant/severe degree: birth weight <1500 g
(I=4.35), perinatal asphyxia (I=3.60), Apgar score on the
Ist minute of life 1-3 points (I=1.13), on the 5th minute
of life < 7 points (I=3.49), gestational age < 30 weeks
(I=3.24), natural childbirth (I=1.68), non-appropriative
for gestational age (I=1.13), male gender (I=1.04),
placental dysfunction during pregnancy (I=1.11), arterial
hypertension during pregnancy (I=0.60).

2. Important to determine the level of the
urinary 8-hydroxy-2-deoxyguanosine for premature
infants born with RDS and perinatal asphyxia in the
gestational age of 26-34 weeks, to decide the severity
of oxidative stress on the lst and on the 3rd -5th day
of life. The levels of 8-OHdG have a high diagnostic
value for determining the risk of developing PPH of
a significant/severe degree on the 3rd-5th day of life

3. In the complex radiological assessment of the
degree of severity of PPH in premature infants with
perinatal asphyxia and RDS is important to use the
X-ray index of Schwedel, which has a high diagnostic
significance (1=4.22).

4. The high diagnostic value of the duration of types
of respiratory support for the prognosis of the course
of PPH in premature infants was established: the risk
of developing PPH of a significant/severe degree is
indicated by: duration of HFOV >48 hours (I=3.03)
duration of TMV > 72 hours (I =2.49), or if NIV/CPAP
is not the only type of respiratory support (I=1.56).

Prospects for further research. Prospects
for further research are the study of diagnostic and
prognostic factors for the development of persistent
pulmonary hypertension in premature infants with
perinatal pathology, considering the degree of
oxidative stress.

(I=6.39): decreased levels of 8-OHdG in the urine
indicates a favorable course of PPH, and increased -
indicates the risk of developing PPH of a significant/
severe degree.
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AJTOPUTM I[H@EPEHI.IIFIOBAHOF(__) noraxoay 10 MEHEJAXKMEHTY HEPCIiICTYIOqu JETEHEBO{
IFIMMEPTEH3II Y HEPEJYACHO HAPOAKEHUX AITEHN

T.M. Knumenxo, M.1. Kononosuu

HaByajbHO-HayKOBHIl iHCTHUTYT Hic/IAANNIOMHOI 0CBiTH XapPKiBCbKOI0 HAiOHAJbHOI0 MEINYHOI0 YHIBEPCUTETY
(m. XapkiB, Ykpaina)

Pesrome.

Beryn. Oxcnparusuuit ctpec (OC) Bu3HAHO (haKTOPOM, IIO CHPHUSE PO3BUTKY IepcucTyrodoi gereneBoi rimeprensii (IJIIN) y
nepeayacHo HapoKeHUX AiTeil. HemocraTHicTs y cydacHiil aiTepaTypi OMHO3HAYHUX peKOMeHAALil moxo MeHemkmenty [T 3
ypaxyBauHsaM piBHiB OC BuzHauae notpedy B po3poOili audepeHIifioBaHOro MiAX0Ay 10 HaJaHHS JOTIOMOTH HOBOHAPOIKCHHUM i3
JIETEHEBOIO TIMEPTEH3IET.

Meta pocaigxenns. [ligBumenHs eheKTUBHOCTI HaJaHHSA MEAWYHOI JOTOMOTH TEepeI4acHO HAPOIKCHHUM IIiTSAM 3 MEpCHC-
TYIOUYOI0 JIETCHEBOIO TiMEPTEH31€0 3 ac(HiKCier Ta pecmipaTOpHUM ITUCTPEC-CUHAPOMOM Ha MiJcTaBi po3poOKH anroputmy aude-
PEHIIOBAHOTO MIiAXOAY 0 BEJCHHS JIETeHEBOI TiepTeHs3il 3 ypaXyBaHHSIM PiBHIB OKCHJATUBHOTO CTPECY 332 BH3HAUEHHSM PiBHSI
8-rizpoxcu-2-ne3okcuryanosuny (8-OHdAG) B ceui.

Marepiaa Ta MeTOAU A0CJiIKEHHS.

Bynn mpoBexneHi cucTeMaTH30BaHi crOCTEpexeHHs Haa 96 mepeauyacHoO HapOKEHHMHU JIIThbMH TepMiHOM recramii 26/1-34/6
TikHIB: | rpyny ckianu 50 miteit 3 pecnipatopaum guctpec-cuaapomoM (PAC), rpymy 11 - 50 miteit 3 P/IC y moennanHi 3 acdik-
ciero npu HapokeHHi. [IpoBeneHo BusHauenns HassHocti [IJII B mepury Ta Ha 3-5 100y ®HTTS 32 Z0IOMOTro0 exokapaiorpadii,
a 44 niTsaM nposeeHo KinbkicHe BU3HaueHHs piBHA 8-OHAG (Hr/™Mi) Ha mepury 100y *KHTTS Ta IOBTOPHO — Ha 3—5 100y MeTomoM
imyHodepmenTHoro ananizy (IOA). dns kommnekcHoi nmpomeHeBoi ominku [IJII Bcim pitsam Oymo mposeneHo Ro OI'K 3 migpaxyH-
KoM iHgekciB Mypa, [lIBenenst Ta kapaiotopakanbaoro inaekcy (KTI).

CraTucTHYHHH aHaNi3 MPOBOAMBCS 32 JIOMIOMOTO0I0 TporpaMHoro 3adesnedenus Microsoft Excel 2019 poky. 3a ymoB HOpMaTb-
HOTO PO3MOAITY BEINYNH 3aCTOCOBAHO MapaMETPHUUIHI METOAU CTATHCTHUKHU 3 PO3PAXyHKOM CepeiHbOi apu(METHIHOI BEIUUUHH
(M) Ta moxmbku penpe3eHTaTUBHOCTI cepeaHbol BennuuHu (m). KinbkicHi mapaMeTpu aHaiizyBalucs 3a AOMOMOIOI0 KYTOBO-
ro kpurepiro ®imepa (¢). s po3pobneHHs MiarHOCTHYHUX KPUTEPIiIB 3aCTOCOBYBAjacs HEOAHOPITHA MOCIIZOBHA TIpOIexypa
Banpna. CyTts mpouenypu monsrae B Bu3HaueHHi sk giarHoctuyHuX (K), mpormoctnunux koedinientiB (IIK) i giarmoctuunoi
inpopmaruBHocTi (I) gocnimKyBaHUX MOKa3HUKIB. MiHIMaIbHOIO iHGOPMATUBHICTIO O3HAKH, HEOOXITHOIO JUIs A0/IaBaHHS 10 PO3-
pobienoro anroputmy BBaxkanu [ > 0,25.

AJNTOPUTM CTBOPIOBAaBCS HA OCHOBI HIarHOCTHYHUX KOe(iNi€HTIB KIiHIKO-aHAMHECTHYHHUX AAHUX OOCTEXKEHUX TPYI IiTEH,
YJIBTPa3ByKOBUX KPHUTEPiiB HAsBHOCTI Ta BH3HaueHHs cryneHio Tsokkocti [IJIT, nuuamiku piBHiB OC Ta 3icTaBieHHs iX 3 IO-
Ka3HHKaMM KOMIUIEKCHOT IPOMEHEBOI OLIHKH JIeTeHeBol rimepreH3ii y nepepgacHo HapokeHux xiteit 3 PI[C ta nmepuHaranbsHOO
ac¢ikciero y noexnanni 3 PJIC B recraniiinomy Bimi 26-34 TrxHi.

Jluszaiin gociimkeHHs OyB 0OrOBOpPEHUI Ta CXBaJCHHUN Ha 3aCilaHHI MEIUKO-CTHYHOT KoMicii XapKiBChbKOT MEINYHOT akaaemil
nicasaumuIoMHol ocBiTH (mpotokon Ne 5 Bix 18.12.2020 p.). Yei Garbkn manu iHGopMOBaHy 3rofy Ha 00CTEKEHHS CBOIX JiTEH.

JlocmipkeHHS MPOBEACHO BIAMOBIIHO 10 TIaHy HAyKOBO-I0CHiIHOI poOoTH Kadeapu HeoHaToorii XapKiBChbKoi MEIUYHOI aKa-
JeMil micisauIuIoMHol 0cBiTH «BuBYeHHST 0cOOMMBOCTEH TMepebiry XBOpoO OKCHIATHBHOTO CTPECY Y HOBOHAPOIKEHUX» (CiueHb
— rpyaens 2024 p.), Homep nepxaBHoi peectparii 0122U000025.

PesyabraTu nocaigxenns. Po3po6neHo anroput™ audepeHniioBanoro miaxoay A0 BeICHHS HEJOHOIEHNX HOBOHAPOKCHUX
3 PIIC ta acdikciero 3 I[JIT, cyTHICTB AKOTO — y BAOCKOHAJICHHI Ta iHAMBIAyai3aiii BHOOPY METOIUKH MITYYHOI BEHTHIIALI]T JICTCHIB
(ILIBJI) mi1st KOXKHOTO OKPEMOTO BHIIAIKY.

BucHoBku. IlepeguacHo HapOIKEHUM MITSIM B TepMiHi recranii 26-34 TwkHI 118 BU3HA4eHHA TskkocTi OC BaxInBO BHU-
3naveHHs piBHg 8-OHAG B ceui B mepury Ta B AuHaMini — Ha 3-5 100y xutts. [Ipu Benenui HoBoHapomkenux 3 [IJIIN y Bumagky
3pocranus piBHIO §-OHAG x 3-5 n006i *)UTTS pekoMeHJ0BaHO miaBuIIeHHs mapamerpis IIBJI; mpu 3HIKEHHI — ITOM SKIIEHHS
napametpiB LHIBJI abo excTyOanis TuTHHH.

Kuarou4oBsi cioBa: nepeavacHo H&pO}l)KGHi iTH; IEPCUCTYIOYA JIETCHEBA rinepTeH?,isI; OKCUJAHTHUH cTpec.
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RISK FACTORS ASSOCIATED WITH
PROLONGED MECHANICAL VENTILATION

IN VERY LOW BIRTH WEIGHT INFANTS
A.0. Menshykova, D.O. Dobryanskyy

Danylo Halytsky Lviv National Medical University,
Ministry of Health of Ukraine (Lviv, Ukraine)

Summary

Introduction. Mechanical ventilation (MV) remains a life-saving intervention for the sickest very low birth weight
(VLBW) neonates. Despite the widespread use of non-invasive respiratory support, many VLBW neonates require
some duration of MV during their initial hospitalization. As prolonged exposure to MV is associated with adverse
outcomes in VLBW infants, it is important to identify the factors that influence the duration of this intervention.

The study aimed to determine the factors affecting the duration of MV in VLBW infants.

Material and methods. Data from a prospectively created computerized database were used in a retrospective
cohort study. The database included information on 1086 VLBW infants < 32 weeks' gestation who were ventilated at
any time during their hospitalization at the tertiary care hospital between January 2010 and December 2020. Factors
that potentially influenced the duration of MV were examined.

The research was carried out in compliance with the requirements of bioethics as part of the planned scientific
work of the department (state registration number 0117U001083).

The data obtained were analyzed using descriptive and comparative statistics, as well as Spearman's rank
correlation coefficient and one-way analysis of covariance (ANCOVA). Measurements with normal distribution are
presented as mean (standard deviation). Non-parametric continuous data are presented as median (interquartile
range). All values were considered significant when p <0.05.

The study was carried out as a part of the planned scientific work of the department "Clinical-laboratory and
instrumental substantiation of differential approaches to diagnosis, treatment and prevention of childhood diseases"
(state registration number 0122U000164) without external sources of funding.

Results. According to univariant analysis, bronchopulmonary dysplasia (BPD) (rS=0.32, p<0.05), severe BPD
(rS$=0.418, p<0.05), pneumothorax (rS=0.06, p=0.05), severe intraventricular hemorrhages (IVH) (r§=0.255,
p<0.05), periventricular leukomalacia (PVL) (rS=0.15, p<0.05), sepsis (rS=0.087, p<0.05), necrotizing enterocolitis
(rS$=0.088, p<0.05), longer duration of antibiotic therapy (rS=0.168, p<0.05), and a lower gestational age (rS=-
0.118, p<0.05) were associated with longer duration of MV in VLBW infants. At the same time, BPD (F=18.544,
p<0.0001), severe BPD (F=109.810, p<0.0001), severe IVH (F=23.859, p<0.0001), PVL (F=15.031, p<0.0001), and
more days of antibiotic therapy (F=13.173, p<0.0001) significantly and independently affected the duration of MV
based on the results of one-way ANCOVA.

Conclusion. Severe lung and brain injury and prolonged antibiotic exposure were the main risk factors that
significantly and independently prolonged MV in VLBW infants.

Keywords: Duration of Mechanical Ventilation; Risk Factors, Very-low-birth-weight Infants.

Introduction

Mechanical ventilation (MV) is an important
intervention to treat respiratory failure and reduce
mortality in very low birth weight (VLBW) infants
[1]. Severe respiratory failure is a common problem in
extremely preterm infants. Most of them may initially
require MV to maintain adequate ventilation and
oxygenation due to weak respiratory effort, incomplete
lung development and surfactant deficiency, or
when non-invasive respiratory support fails [2, 3].
Approximately half of extremely preterm neonates
require MV due to failure of continuous positive airway
pressure after birth [4] or fail their first extubation
attempt and require resumption of MV [5]. Despite the
important role of MV in reducing mortality in premature
infants with severe lung disease, its prolonged use is
often associated with complications [6]. The duration of
MYV exposure determines outcomes in VLBW infants.
Immature lungs are more susceptible to damage and
MYV increases the risk of secondary lung injury [2,
7, 8]. Prolonged MV is associated with an increased
incidence of BPD [6, 9] and influences its severity
[10]; increases the risk of pulmonary hypertension,
retinopathy of prematurity requiring surgical
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correction, periventricular leukomalacia (PVL), and
is associated with prolonged hospital stay, postnatal
growth failure [6], mortality, neurodevelopmental
impairment [11, 12], and feeding problems [12].
The use of MV in VLBW infants during the neonatal
period was significantly associated with a history of
asthma by 12 years of age and a higher incidence of
bronchial hyperresponsiveness [13]. Data on risk
factors associated with prolonged MV are limited. Very
preterm infants may require prolonged MV for a variety
of reasons. Given the adverse outcomes associated with
prolonged MYV, it is important to identify risk factors
that influence the duration of MV to improve outcomes
in VLBW infants.

The study aimed to determine the factors
affecting the duration of MV in VLBW infants with GA
<32 weeks.

Material and methods

Data from a prospectively created computerized
database were used in a retrospective cohort study. The
database included information on 1086 VLBW infants
< 32 weeks' gestation who were treated with MV at
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any time during their hospitalization at the tertiary care
hospital between January 2010 and December 2020.
The main perinatal characteristics (maternal morbidity
and complications of pregnancy and delivery, multiple
gestation, antenatal steroid prophylaxis, cesarean
section, need for resuscitation, BW and GA), morbidities
such as respiratory distress syndrome (RDS), BPD,
pneumothorax, intrapartum hemorrhage, and neonatal
death were recorded, pneumothorax, intraventricular
hemorrhage (IVH), PVL, patent ductus arteriosus (PDA),
sepsis, and necrotizing enterocolitis (NEC), as well as
medical interventions (surfactant administration, duration
of antibiotic therapy) that may affect the duration of MV.

Database clinical definitions

RDS was diagnosed based on the need for
supplemental oxygen to maintain pulse oximeter
saturation above 90% within the first 24 hours of life
and radiographic data consistent with the disease. BPD
was diagnosed at 36 weeks of PMA according to the
clinical definition after an oxygen reduction test [16,
17]. IVH and PVL were assessed by head ultrasound
and at autopsy when appropriate. IVH severity was
graded according to Papille [18]. PDA was confirmed
by Doppler echocardiography. NEC was diagnosed
according to modified Bell's criteria [19].

Standard respiratory support protocols were applied
to all neonates with routine monitoring of vital signs
and arterial blood gas measurements.

The study was approved by the Ethics Committee of
Danylo Halytsky Lviv National Medical University on
3 March 2011 (Act Ne3).

The data obtained were analyzed using descriptive
and comparative statistics, as well as Spearman's
rank correlation coefficient and one-way analysis of
covariance (ANCOVA). Measurements with normal
distribution are presented as mean (standard deviation).
Non-parametric continuous data are presented as
median (interquartile range). All values are considered
significant when p <0.05..

The study was carried out as a part of the planned
scientific work of the department "Clinical-laboratory
and instrumental substantiation of differential
approaches to diagnosis, treatment and prevention
of childhood diseases" (state registration number
01220000164) without external sources of funding.

Results and discussion

The study included 1086 VLBW infants who
received MV at any time during the hospitalization.
The mean gestational age of the infants included in
the analysis was 27.599 (2.238) weeks. Approximately
half of the infants were treated with surfactant. Six
hundred seventy-eight (62.43%) of the infants survived
to discharge. The median duration of MV was 47 (10-
103) hours (Table 1).

It was found that lower GA, higher incidence of
severe IVH, periventricular leukomalacia, BPD and
especially its severe form, pneumothorax, sepsis,
NEC, and more days of antibiotic therapy were
significantly associated with longer duration of MV
based on the results of univariate analysis (Table 2).

Bronchopulmonary dysplasia (F=18.544,
p<0.0001), severe BPD (F=109.810, p<0.0001),
severe IVH (F=23.859, p<0.0001), PVL (F=15.031,
p<0.0001), and longer duration of antibiotic
therapy (F=13.173, p<0.0001) significantly and
independently increased the duration of MV based
on a one-way analysis of covariance. The largest
proportion of this effect was associated with severe
BPD (n2 = 0.093).

Although MV remains a life-saving treatment,
especially for extremely preterm infants, prolonged
exposure to MV is a significant risk factor for
BPD, neurodevelopmental impairment, and other
complications in very preterm infants.

In this retrospective cohort study, we describe a cohort
of 1086 VLBW infants with GA < 32 weeks who were
treated with MV at any time during their hospitalization
and the factors influencing the duration of MV.

Table 1

Demographic and clinical characteristics of the cohort

Characteristics

Value

Gestational age, weeks'

27.599 (2.238)

Birth weight, g’

1007.181 (261.873)

Antenatal steroids? 860 (79)
Caesarean section? 464 (43)
Multiple pregnancies? 277 (26)
Intubation and ventilation at birth? 632 (58)
Surfactant administration? 534 (49)
Pneumothorax? 38 (3)
Bronchopulmonary dysplasia? 135 (12)
Severe bronchopulmonary dysplasia? 49 (5)
Duration of endotracheal MV, hours?® 47 (10-103)
Intraventricular hemorrhage, grade 3-42 179 (16)
Periventricular leukomalacia? 60 (6)
Necrotizing enterocolitis? 41 (4)
Hemodynamically significant patent ductus arteriosus? 176 (16)
Sepsis? 165 (15)
Antibiotic therapy duration, days 13 (4-38)
Survived until discharge? 678 (62)

Notes. 1 — mean (SD); 2 — number of cases (%), 3 — median (interquartile range). 41
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Table 2

Factors associated with longer duration of MV in VLBW infants (p<0.05)

Factors r.
Gestational age -0,118
Intraventricular hemorrhage, grade 3-4 0,255
Periventricular leukomalacia 0,15
Bronchopulmonary dysplasia 0,32
Severe bronchopulmonary dysplasia 0,418
Pneumothorax 0,06
Sepsis 0,087
Necrotizing enterocolitis 0,088
Antibiotic therapy duration, days 0,168

Using correlation analysis, we found that GA,
duration of antibiotic therapy, and major neonatal
morbidity, especially BPD and severe IVH, were
significantly associated with prolonged MV. Based
on the results of multivariable analysis, BPD and
especially severe form of the disease, severe IVH,
PVL, and longer duration of antibiotic treatment
remained significant independent determinants of
prolonged duration of MV. In another study, the
need for higher MV settings and higher respiratory
resistance on the first day after birth were identified
as risk factors for prolonged ventilation [14]. Both
may be associated with more severe acute lung injury
- the important factor in the development of BPD
that initially determines the need for prolonged MV.
At the same time, duration of MV was significantly
correlated with increased ventilation/perfusion
mismatch at 37 weeks postmenstrual age in preterm
infants with BPD [20] and was independently
associated with reduced lung volumes and lung
growth during infancy [21]. Impaired lung growth and
development and more severe lung injury in infants
with BPD increase the need for MV. Similarly, the
progression of acute lung injury to chronic failure
influenced the duration of MV in our study.

Prolonged endotracheal ventilation is also
associated with an increased likelihood of
neurodevelopmental impairment [11]. Intraventricular
hemorrhage may also complicate the course of severe
RDS and determine the need for prolonged ventilation.
Yossef et al [15] found a higher incidence of IVH
in neonates requiring prolonged IPPV. In our study,
both severe IVH and PVL significantly increased
the duration of IPPV, but at the same time, it could
not be excluded that the development of PVL was a
consequence of prolonged IPPV. In any case, severe
lung and brain injuries increase the duration of MV,
which in turn makes the outcome of infants with these
pathologies much worse.

Data describing the possible association between
antibiotic treatment and increased incidence of BPD
are controversial [22, 23]. It was found that each
additional day of antibiotic therapy in the first 2
weeks of life was associated with an increased risk for
and severity of BPD [22]. However, in another study,
antibiotic exposure in the first week of life without
culture-confirmed sepsis was not independently

42

associated with increased risk of BPD or death in
preterm infants [23]. In our study, the longer duration
of antibiotic exposure affected the duration of MV,
suggesting a possible association of this intervention
with acquired infections. At the same time, judicious
use of antibiotics is important to improve outcomes in
VLBW infants and to avoid the emergence of antibiotic
resistance [24].

Several investigators identified lower GA as one
of the main factors influencing the duration of MV
[14, 15]. According to our data, higher GA was also
associated with a shorter duration of this intervention,
but lost its protective value after inclusion in the
multivariable model.

The implementation of interventions that effectively
prevent or reduce the severity of lung and brain injury has
been shown to improve outcomes in VLBW infants. The
use of antenatal steroid prophylaxis [25], non-invasive
support after birth [26], caffeine [27], early surfactant
administration with less invasive techniques [28], new
modes of ventilation [1], and increased extubation
attempts [29] can all reduce lung injury, the need for MV,
and improve outcomes in VLBW infants. Also, effective
treatment of infections and preventive measures to reduce
the incidence of late infections are important to reduce
the possibility of brain injury with the development of
periventricular leukomalacia [30-32].

The advantage of this study is the cohort design
with the inclusion of a large number of infants with
a mean gestational age (SD) of 27.599 (2.238) weeks
who received standard care in a single tertiary care
center. The factors that significantly and independently
prolong the duration of mechanical ventilation in very
preterm infants have been identified.

This study also has several limitations. It was
retrospective and observational by design, using the
predetermined computer database data, which limited
the possibilities of additional analysis.

Conclusions

Severe lung and brain injury and prolonged antibiotic
exposure were the main risk factors that significantly
and independently prolonged MV in VLBW infants.
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YAHHUKU PUSUKY TPUBAJIOI IITYYHOI BEHTUJSIII JETEHD Y HEMOBJSIT
3 1YKE MAJIOIO MACOIO TIJIA IIPU HAPOAKEHHI

A.O. Menvwuxkosa, /1.0. /loopancokuil

JIbBiBCcbKHMI HanioHAIBHMI Mean4Huil yHiBepcuTeT iMeni Jlanuniaa Fanuubskoro, MO3 Ykpainu
(m. JIbBiB, Ykpaina)

Pesrome

Betyn. lltyuna Bentuisuis gerens (ILBJI) 3anumaersest pATIBHEM yTPYYaHHSAM IS TSXKKO XBOPHX HOBOHAPOIKEHUX 3 JTyKe
Mmanoio Mmacor Tina (AMMT) mpu HapomxkenHi. He3Baxkawoun Ha MHUPOKEe BUKOPUCTAHHS METOIIB HEIHBA3MBHOI MUXATbHOI Mif-
TPUMKH, YuMajo HoBoHapomkeHux 3 JIMMT norpebytors IIBJI mix yac ixuporo nepebyBanHs B jtikapHi. Ockinbku Tpusana [HIBJI
NOB’s13aHa 3 HECTIPUATIINBIMH HACIIiJKaMH, BOXKJIUBO 3HATH YHHHUKH, SIKi MiBUITYIOTh HIMOBIPHICT TPUBAIINIOT €HAOTpaXeanbHOT
BEHTHJIALI] Y [iff MOMyJAii HEeMOBIAT. MeTO HOoCHipkeHHS Oylno BU3HAYWTH YMHHUKU PHU3UKY, AKi BIUIMBAIOTh HA TPUBATICTD
HIBJ y niteit 3 AMMT npu HapoIKeHHi.

Marepiaa Ta MeTOAU AOCIIIKEHHS.

Y peTpoCHeKTHBHOMY KOTOPTHOMY TOCIHIiKeHHI OyJM BUKOPUCTAHI JaHi 13 MPOCIEKTUBHO CTBOPEHOT KOMIT I0TepHOI 0a3u 1a-
uux. L 6a3a Bkiarouana indopmarnito npo 1086 HEMOBIAT i3 AyKe MajJoK Macol Tija Ta TepMiHOM recrauii < 32 THKHIB, SKi
3uaxoauauch Ha IIBJI y Oyab-skuit uac mig yac nepeOyBaHHS B JIiKapHI TPETHHHOTO PiBHS JAOIOMOTH B nepion i3 ciuns 2010 p. mo
rpyaess 2020 p. Byno Bu3HaueHO YHHHHKHY, SIKi MOTEHI[IHHO BITMBaNX Ha TpuBaiicTs LIIBJIL.

JlocnikeHHsT BAKOHAHO 3 IOTPUMaHHSAM BUMOT 0i0OCTHKHM y paMKax IJIaHOBOi HaykoBoi poboTu kadeapu (Ne nepxpeectparnii
01220000164).

OTpuMaHi JaHi aHai3yBald 3a JOTIOMOTOI0 ONMKCOBOI Ta MOPIBHAIBHOI CTATUCTHKH, & TAKOK KoedimieHTa paHToOBOT KOpensmii
Cripmena il 0JHOCTOpPOHHBOTO KoBapianTHoro ananizy (ANCOVA). [lani BuMipioBaHb 3 HOpMaJbHUM PO3MOJINIOM IIPEACTABICHO
SK cepe/iHe (CTaHAapTHE BIIXWICHHS), a HeNapaMeTPHUHI JaHi — K MeIiany (HIKHIH-BepXHil KBapTHiIi). Yci pe3yabTaTd BBaXKaln
3HAUymuMHy, skmo p <0,05.

JlocnipkeHHsT BAKOHAHO y paMKax IUIaHOBOT HaykoBoi poboTu kadenpu «Kuiniko-maboparopHe Ta iHCTpyMeHTaJIbHE OOIPYH-
TyBaHHS TU(EpeHIiifHuX MiAX0AiB 10 IIarHOCTHKH, JIIKyBaHHS Ta MPO(DiTaKTHKN 3aXBOPIOBAHb AUTAIOTO BiKy» (Ne mepxkpeecTpa-
uii 0122U000164) 6e3 30BHIWHIX JKepen GiHaAHCYBaHHA.

Pe3yabTaTn 1ocaigkenHs. 3a JaHUMH OJIHOBapiaHTHOTO aHani3y Oponxosnerenesa aucmiasis (BJI) (rS=0,32; p<0,05), Tsok-
ka BJIJ1 (rS=0,418; p<0,05), maeBmoTopakc (rS=0,06; p=0,05), Tsokki BHyTpimHbOILTyHOUKOBI kKpoBoBminBH (BILK) (rS=0,255;
p<0,05), nepusentpuxynspHa neiikomamnsuis (IIBJI) (rS=0,15; p<0,05), cencuc (rS=0,087; p<0,05), HeKpOTU3yIOUUIl EHTEPOKOIIT
(rS=0,088; p<0,05), 6inbua TpuBanicts antudioTHKOTepanii ( rS=0,168; p<0,05) Ta MeHwwii recrauiinuii Bik (rS=-0,118; p<0,05)
acornitoBanucs i3 TpuBanimoio [IBJI y nemosmsat 3 AIMMT npu napomxenni. BJIJ[ (F=18,544; p<0,0001), tsoxka BJIJT (F=109,810;
p<0,0001), Tsoxki BIIK (F=23,859; p<0,0001), IIBJI (F=15,031; p<0,0001) i TpuBamima antudakrepianpHa tepamis (F=13,173;
p<0,0001) mocTOBipHO Ta He3aJIeXkKHO BILTMBAIU Ha TpuBaiicTs LIIBJI 3a pe3ynpraraMu 0HOCTOPOHHBOTO KOBAPIaHTHOTO aHAIi3y
ANCOVA.

BucHoBku: TsDKKI ypaXeHHS JIETEHb 1 TOJOBHOTO MO3KY, a TaKOX TPHBAJIIIEe 3aCTOCYBaHHS aHTHOIOTUKIB OylH OCHOBHUMH
YMHHUKAMHU PU3UKY, SKi JOCTOBIPHO 1 He3aleKHO nopoBxkyBanu TpuBanicts IIBJI y Hemosisat 3 IMMT npu HapomkeHHi.

Kuarouosi cioBa: tpuBaxicts IIIBJI; ynHHUKN pU3UKY; HOBOHAPOKEHI 3 Ay’Ke MaJOI0 Macolo Tina.
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ANALYSIS OF THE RISK OF RECURRENT
WHEEZING IN CHILDREN WITH
BRONCHIOLITIS BASED ON THE WEIBULL
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A.A. Overchuk

National Pyrohov Memorial Medical University
(Vinnytsia, Ukraine)

Introduction

Given the frequency of recurrent wheezing (up to 50 % of cases) in young children during the first year after
bronchiolitis, the assessment of the prognostic value of diagnostic biological markers of bronchiolitis requires special
attention.

According to modern concepts, mast cells, eosinophils, play a significant role in the pathogenesis of bronchiolitis,
with degranulation of which the release of cationic proteins (eosinophilic cationic protein (ECP), eosinophil-derived
neurotoxin (EDN)) and molecular mediators, namely vascular cell adhesion molecule-1 (VCAM-1), which is a regulator
of leukocyte adhesion and transendothelial migration. That is why VCAM-1, ECP and EDN are discussed as important
prognostic markers in assessing the risk of recurrent wheezing in children with bronchiolitis.

The aim of the study. To analyze the risk factors for recurrent wheezing in children with bronchiolitis, considering
allergic history, the influence of external factors (passive smoking, place of residence), levels of VCAM-1, ECP, EDN
in the blood serum.

Material and Methods. This article is a part of the research work of the Department of Paediatrics No. 1 of Vinnytsia
National Medical University named after M.1. Pyrohov on the topic "Optimization of diagnosis and treatment of somatic
pathology in children”, state registration No. 0115U007075.

A clinical examination of 67 infants was carried out. The main group consisted of 34 children with bronchiolitis
without a complicated allergic history. The comparison group consisted of 33 children with bronchiolitis who had a
burdened allergic history. The average age of the children in the main group was 8.4+1.6 months, and 6.2+1.4 months
in the comparison group. The analytical component of the study was based on parametric survival models (Weibull and
generalized Gamma models). The analysis of Weibull models was performed in the statistical packages of analytical
system R for Mac OS X FAQ, Version 3.1.0 2014-04-10, R. app 1.64 based on the Mac OS X 10.9 platform, 64-bit Intel
Core i7 architecture.

The study was approved by the Commission on Biomedical Ethics for compliance with the moral and legal rules for
conducting medical research at Vinnytsia National Medical University named after M.I. Pyrohov. It was established
that the research does not contradict the basic bioethical norms and meets the principles of compliance with the basic
provisions of the GCP (1996), the Council of Europe Convention on Human Rights and Biomedicine (04.04.1997), WMA
Declaration of Helsinki on Ethical Principles for Medical Research Involving Human Subjects (1964-2008) and Order
of the Ministry of Health of Ukraine No. 690 of 23.09.2009 (as amended by Order of the Ministry of Health of Ukraine
No. 523 of 12.07.2012). All patients were informed about the purpose and possible consequences of the research
procedures. All patients signed an informed written consent to participate in the study prior to the procedure.

Results of the study. The risks of recurrent wheezing in children with bronchiolitis according to the Weibull model
were allergic history ( f=1,996) mixed feeding, and to an even greater extent artificial feeding ( p=7,832 and }=8,337).
High serum levels of ECP p=5,03, EDN [=0,182 and VCAM-1 [=0,0254 are reliable markers of increased risk of
recurrent wheezing in children with bronchiolitis. Living in rural areas ( f=-5,8) significantly reduces the risk of
recurrent wheezing in children with bronchiolitis compared to children living in urban areas =0.0162).

Conclusions. 1. The levels of VCAM-1, ECP and EDN in the blood serum were recognized as reliable markers for
the prognosis of recurrent vesicitis in children with bronchiolitis. The level of EDN < 7 ng/ml in the blood serum is a
prognostic marker for the risk of recurrent wheezing in children with bronchiolitis.

2. The hypothesis that artificial feeding in children with bronchiolitis with a complicated allergic history confirms
and significantly increases the risk of recurrent vesicitis in children with bronchiolitis. The hypothesis about the role of
passive smoking exposure in a significant increase in the risk of recurrent wheezing in children with bronchiolitis was
confirmed only for patients with EDN levels not exceeding 7 ng/ml in the blood serum.

Key words: Bronchiolitis; Recurrent Wheezing,; Bronchial Obstruction; Children; Early Age; Mathematical Model;
Vascular Cell Adhesion Molecule-1,; Eosinophilic Cationic Protein; Eosinophil-derived Neurotoxin.

Introduction
Modern research is increasingly focusing on

in bronchiolitis remains relevant [2].
According to current concepts, mast cells,

the course of bronchiolitis in young children, as
this disease remains the leading cause of not only
hospitalization but also recurrent wheezing [1, 3].
Today, the study of the cause-and-effect relationships
of pathophysiological changes in the bronchial tree
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eosinophils, play a significant role in the pathogenesis
of bronchiolitis, with their degranulation releasing
inflammatory mediators (histamine, cationic proteins,
cytokines, leukotrienes) and molecular mediators,
namely vascular cell adhesion molecule-1, which is a
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regulator of leukocyte adhesion and transendothelial
migration. Exposure to an infectious factor in
bronchiolitis increases the expression of this molecule
on the respiratory endothelium by supporting leukocyte
infiltration [4].

Studies have confirmed that the genesis of
bronchiolitis is closely related to hereditary
predisposition to atopy and allergic history [5].
In allergic inflammation, eosinophils enhance the
inflammatory response of the airways, which leads
to bronchiolar edema, mucus hyperproduction, and
subsequent remodeling of the respiratory epithelium
[6]. Eosinophilic cationic protein (ECP) and eosinophil-
derived neurotoxin (EDN) are the main proteins
contained in eosinophil granules and are markers of
cosinophil-mediated inflammation in bronchial tree
lesions [7, 8]. For this reason, serum levels of VCAM-1,
ECP and EDN are suggested as markers of bronchiolitis
severity [9, 10]. However, the issue of their prognostic
value in the risk of recurrent wheezing in children with
bronchiolitis remains unresolved.

The aim and objectives of the study

To analyze the risk factors for recurrent wheezing
in children with bronchiolitis, considering history,
the influence of external factors (passive smoking,
place of residence), levels of VCAM-1, ECP, EDN in
the blood serum.

Material and Methods

This article is a part of the research work of the
Department of Paediatrics No. 1 of Vinnytsia National
Medical University named after M.I. Pyrohov on the
topic "Optimization of diagnosis and treatment of
somatic pathology in children", state registration No.
01150007075.

A clinical examination of 67 young children
was carried out. The main group consisted of 34
children with bronchiolitis without a complicated
allergic history. The comparison group consisted
of 33 children with bronchiolitis who had a
complicated allergic history. The average age of
the children in the main group was 8.4+1.6 months,
and in the comparison group - 6.2+1.4 months.
The inclusion criteria for the study were: children
with bronchiolitis, full-term infants, children aged
0 to 12 months, informed consent from the child's
parents to participate in the study. The exclusion
criteria were children with congenital malformations
of the bronchopulmonary system or cardiovascular
system, children with bronchopulmonary dysplasia,
gastroesophageal reflux disease and preterm infants.

The analytical component of the study was
based on parametric survival models (Weibull and
generalized Gamma) [11-13]. Weibull models were
analyzed in the packages of the statistical analytical
system R for Mac OS X FAQ, Version 3.1.0 2014-
04-10, R. app 1.64 based on the Mac OS X 10.9
platform, 64-bit Intel Core i7 architecture [14-16].

The model parameters were calculated in a
package using the Gibbs sampler and the Hamiltonian
dynamics (Hamiltonian Dynamic Sampler) [17,18].
The dependent variable of the model was the time to
the first signs of recurrent wheezing after inpatient
treatment for bronchiolitis. Predictors included were
the child's age, place of residence, history of allergic

manifestations, passive smoking, type of feeding,
serum levels of VCAM-1, ESR and EDN, and
severity of bronchiolitis (assessed through the proxy
variable "duration of hospitalization"). Preliminary
data preparation and convergence studies in Markov
chains were performed using the mathematical
analytical system R version 3.1.0 based on the CODA
package. All the graphical images presented here
were also created in R (GRAPHICS package) [14].
The study was approved by the Commission on
Biomedical Ethics for compliance with the moral
and legal rules for conducting medical research at
Vinnytsia National Medical University named after
M.I. Pyrohov. It was established that the research does
not contradict the basic bioethical norms and meets the
principles of compliance with the basic provisions of
the GCP (1996), the Council of Europe Convention on
Human Rights and Biomedicine (04.04.1997), WMA
Declaration of Helsinki on Ethical Principles for
Medical Research Involving Human Subjects (1964-
2008) and Order of the Ministry of Health of Ukraine
No. 690 of 23.09.2009 (as amended by Order of the
Ministry of Health of Ukraine No. 523 of 12.07.2012).
All patients were informed about the purpose and
possible consequences of the research procedures.
All patients signed an informed written consent to
participate in the study prior to the procedure.

Research results and discussion

The analysis of the heterogeneity of EDN levels
in the blood serum revealed two groups of children
differ by its value. For a detailed study of serum
EDN levels as a risk factor for recurrent wheezing,
we analyzed its distribution among the groups of
children examined (Fig. 1-2).

Clearly, a serum EDN level of 7 ng/ml is the
threshold for the allocation of group 1 of 28 children
with an EDN < 7 ng/ml. For children in group 1,
we applied f model with separate linear predictor
and scaling parameter, yet integrated by a single
likelihood function, which greatly increases the
reliability of the estimator.

To assess the quality of the description of the two-
population model data, we created histograms for the
distribution of two types (Martingale and Deviance)
of residuals (Figs. 3-4). These distributions are
indicative of the reproduction of the patterns obtained
in a heterogeneous population of patients. Thus, in the
pathogenetic mechanisms of allergic inflammation,
the basis of heterogeneity was the level of EDN in the
blood serum. An increase in this marker may indicate
the degree of activation of the main pro-inflammatory
cells of allergic inflammation, and thus indirectly the
severity of the inflammatory process with bronchiolitis.

Hypothesis testing was based on regression effect
estimates using two models. The single-population
Weibull model provides less valid estimates because
not all included predictors of risk.

The results of the single-population Weibull model
are shown in Table 1. The Parameter column describes
the name of the model parameter from the software
script. The Effect column indicates the effect that
the parameter estimates. Parameter estimates can be
found in the Estimate column. The standard errors of
the parameter estimates are listed in the "m" column,
as this letter denotes sampling error.
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Fig. 3. Distribution of Martingale
residuals of the two-population model

The 95% confidence interval of the parameter estimate
is represented by the 2.5% and 97.5% centiles of the
posterior distribution of the MSMS sampling estimates.
The regression effects are reliable if their confidence
intervals do not contain zero values. According to the
Weibull model, regression effects express the influence
of a factor on the risk of recurrent wheezing. For
example, the child's age has no significant effect on
the risk of recurrent wheezing, as the 95% confidence
interval includes zero: [-1,929; 1,170]. Negative values
suggest a decreased risk of recurrent wheezing, whereas
positive values indicate the opposite.

Thus, the reliable influence on the risk of recurrent
wheezing in children with bronchiolitis was exerted
according to the Weibull model by the following
factors:residenceinruralareas, RR=exp(1.017)=2.76;
allergic history, RR=exp(0.691)=2.0; serum level
of VCAM-1, RR=exp(1.097)=3.0; severity of
bronchiolitis, RR=exp(1.433)=4.2.
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Deviance residuals

Fig. 4. Distribution of deviant residuals
two-population model

The assessment of the booster effect of VCAM-1 on the
modification of risk caused by EDN, as well as the effect
of EDN itself, cannot be achieved within the framework of
a single-population Weibull model, as mentioned earlier
due to the presence of EDN heterogeneous populations
among children with bronchiolitis. Therefore, it is more
appropriate to test hypotheses regarding regression
effects using a two-population model that incorporates
heterogeneity through a composite likelihood function.

Importantly, the shape parameter kappa=6.624
indicates a small delay in the onset of recurrent
wheezing, reducing the positive time dependence, that
is, it poorly reproduces the delayed right-tailed cases of
the time interval distribution before the onset of initial
wheezing symptoms.

The results of the two-population
Weibull model are presented in Tables 2-3 in
the context of the two populations. It is important
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to understand that the parameters for both
populations were estimated together through a
composite likelihood function, and the respective
parameter estimates are presented separately solely
for the comprehensibility of examining the two
heterogeneous populations of children. Thus, Table
2 shows the results of the two-population Weibull
model for assessing the risk of recurrent wheezing
in children with a history of bronchiolitis for the
population of children (39 people) with high EDN
levels (> 7 ng/ml) in the blood serum. The regression
coefficients in the table and in the text of the software
module are denoted as beta.

Thus, for children with bronchiolitis and high

EDN levels in the blood serum, the following
factors significantly influenced the risk of recurrent
wheezing: residing in rural areas (f=-5.8) decreases
the risk of recurrent wheezing; allergic history
(p=1.996); mixed feeding, and to an even greater
extent, artificial feeding (f=7.832 and PB=8.337);
deficiency and insufficiency of vitamin D (f=2.81);
high level of IgE in serum ($=5.03); level of EDN
in serum (B=0.182); level of VCAM-1 in serum
(p=0.0254) are significant markers of increased risk
of recurrent wheezing in children with bronchiolitis.

The duration of hospital stay for children with
bronchiolitis (f=-1.82) is also a significant risk
factor for recurrent wheezing.

Table 1

Results of the single-population Weibull model for assessing the risk of recurrent wheezing
in children with bronchiolitis (according to anamnesis)

The results of the two-population Weibull model estimation of the risk of recurrent wheezing

in children with bronchiolitis, (EDN > 7 ng/ml)

Effect. Parameter. Assessment. m 2,5% 97,5%
Constant beta[1] -7,8454 0,2600 -18,6162 3,0831
Age of the child beta[2] -0,3773 0,0135 -0,9877 0,1423
Accommodation (village) beta[3] -5,8238 0,1131 -10,7472 -2,2757
Allergy history beta[4] 1,9961 0,1505 0,1794 3,5399
Passive smoking beta[5] -1,3657 0,0977 -5,0526 2,0796
Mixed feeding beta[6] 7,8317 0,0989 3,9828 12,4698
Artificial feeding beta[7] 8,3371 0,1093 4,3640 13,5118
Vitamin D concentration beta[8] 2,8105 0,0444 1,1899 4,8500
ECP concentration beta[9] -8,6840 0,3830 -23,7479 4,9894
IgE concentration beta[10] 5,0301 0,1079 1,051 10,4180
CC16 concentration beta[11] -0,1577 0,0030 -0,2768 0,0609
EDN concentration beta[12] 0,1815 0,0045 0,0323 0,3763
VCAM-1 concentration beta[13] 0,0254 0,0010 0,0117 0,0674
Severity of bronchiolitis beta[14] -1,8245 0,0385 -3,5799 -0,4877
VCAM_ECP beta[15] 0,0490 0,0016 -0,0228 0,1284
VCAM_EDN beta[16] -0,0023 0,0000 -0,0043 0,0007
Form kappa1 4,3067 0,0553 2,5291 6,5371

Effect. Parameter. Assessment. m 2,5% 97,5%
Constant beta[1] 0,7786 0,6739 0,1048 1,4525
Age of the child beta[2] -0,3794 1,5493 -1,9288 1,1699
Accommodation (village) beta[3] 1,0167 0,7569 0,2598 1,7735
Allergic history beta[4] 0,6910 0,0143 0,6767 0,7053
Passive smoking beta[5] -0,0471 1,3386 -1,3857 1,2915
Mixed feeding beta[6] -0,0231 1,1674 -1,1905 1,1444
Artificial feeding beta[7] -0,0612 1,0305 -1,0918 0,9693
Vitamin D concentration beta[8] -0,1463 0,3724 -0,5186 0,2261
ECP concentration beta[9] 0,5441 1,2135 -0,6694 1,7576
IgE concentration beta[10] -0,4133 1,5431 -1,9564 1,1298
CC16 concentration beta[11] -0,1080 0,1576 -0,2655 0,0496
EDN concentration beta[12] -0,4033 1,5884 -1,9918 1,1851
VCAM-1 concentration beta[13] 1,0969 0,0872 1,0097 1,1841
Severity of bronchiolitis beta[14] 1,4333 0,3052 1,1281 1,7386
VCAM_ECP beta[15] -0,2683 0,4136 -0,6819 0,1454
VCAM_EDN beta[16] -0,3206 0,1437 -0,4644 -0,1769
Form kappa 6,6242 0,6829 5,9414 7,3071
Std. deviation sigma 0,1526 0,0157 0,1369 0,1683

Table 2
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Table 3

Results of the two-population Weibull model for assessing the risk of recurrent wheezing
in children with bronchiolitis (EDN = 7 ng/ml)

Effect. Parameter. Assessment. m 2,5% 97,5%
Constant b[1] -2405,45 214,62 -3112,50 -654,70
Age of the child b[2] -6,6086 3,2309 -21,6570 6,5431
Accommodation (village) b[3] 517,80 73,73 145,27 779,95
Allergic anamnesis b[4] 679,57 75,68 195,76 931,69
Passive smoking b[5] 1114,77 113,17 323,92 1517,89
Mixed feeding b[6] -2483,62 1868,63 -7496,91 243,37
Artificial feeding b[7] 767,33 71,20 218,44 1001,42
Vitamin D concentration b[8] 448,31 44 .56 110,58 592,67
ECP concentration b[9] -1544,18 152,56 -2054,95 447,95
IgE concentration b[10] 264,73 61,80 -155,63 518,19
CC16 concentration b[11] -6,7805 0,7412 -9,9228 1,9798
EDN concentration b[12] 32,8938 21,5136 -20,8711 85,0387
VCAM-1 concentration b[13] 17,8356 1,5776 4,9701 22,5995
Severity of bronchiolitis b[14] -12,7018 4,3377 -35,7930 13,9095
VCAM_ECP b[15] 1,1121 0,1650 -0,0755 2,2583
VCAM_EDN b[16] -3,0951 0,2694 -4,0230 0,8986
Form kappa2 159,20 19,18 47,01 262,99

The estimates of regression coefficients for the
second population show a significant impact of
the following factors and markers on the risk of
developing recurrent wheezing: living in a rural
area f=517.8); allergic history f=679.57); passive
smoking p=1114); artificial feeding f=767.3);
vitamin D deficiency and insufficiency p=448,3), and
elevated level of VCAM- 1 in the blood serum (=
17.84). These factors are likely to increase the risk
of recurrent wheezing in children with bronchiolitis.

Thus, testing the hypotheses using the two-
population mixed Weibull survival model confirms
the first hypothesis while only VCAM and EDN
levels in the blood serum proved to be significant
prognostic markers. The role of EDN is particularly
important for making predictions, as it determines the
heterogeneity of the two populations. However, the
hypothesis regarding the level of VCAM in the blood
serum as an important indicator of the pathogenic
process that stimulates the production of ECP and
EDN markers is not confirmed.

However, the hypothesis for both populations
is confirmed that both a history of allergies and
artificial feeding significantly increase the risk of
recurrent wheezing in children with a history of
bronchiolitis. The hypothesis regarding the role of
passive smoking in increasing the risk of recurrent
wheezing in children with bronchiolitis is only
confirmed for children with an EDN level in the
blood serum that does not exceed 7 ng/ml.

Given the prevalence of recurrent wheezing, the
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search for prognostic markers in young children with
a history of bronchiolitis remains relevant.

Immune cells and molecular mediators play a
significant role in the pathogenesis of inflammation
in bronchiolitis, which are involved in the local
inflammatory response in the airways under
the influence of viruses or bacteria [19, 20]. In
inflammation, leukocyte transport is regulated by the
complex and coordinated actions of many molecular
mediators, including chemokines, selectins, and
cell adhesion molecules, including VCAM-1 [9,
21]. Oxidative stress, which develops in respiratory
pathology at the systemic level, can contribute to the
development of endothelial dysfunction involving
VCAM-1 [22]. However, there are no reports
in literature on the significance of endothelial
dysfunction as a risk factor for recurrent wheezing in
young children with bronchiolitis.

In our opinion, it is important to search for
diagnostic markers of allergic inflammation in
bronchiolitis, considering the predisposition of
children with a complicated allergic history to the
risk of recurrent wheezing.

The main proteins of eosinophils are ECP and
EDN, which not only reflect the activity of the
latter, but also increase in allergic discases as well
as other inflammatory processes [23, 24]. ECP
and EDN levels may be indicative of the degree
of activation of major pro-inflammatory cells in
allergic inflammation and hence, indirectly, of the
severity of the inflammatory process. In scientific
literature, increasing attention is being given to the
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determination of eosinophilic cytotoxic substances in
the blood serum. Specifically, a correlation has been
established between the serum levels of eosinophilic
cytotoxic substances and the severity of the patient's
condition in an allergic process [25].

In our study, we aimed to investigate the possible
role of allergic inflammation markers (ECP and
EDN) as risk factors for recurrent wheezing in young
children with bronchiolitis.

Conclusions.

1. Levels of VCAM-1, ECP, and EDN in the blood
serum are reliable markers for predicting recurrent
wheezing in children with bronchiolitis. A level of
EDN < 7 ng/ml in the blood serum is a prognostic
marker for the risk of recurrent wheezing in children
with bronchiolitis.

2. The hypothesis that artificial feeding in children

with bronchiolitis and a history of allergies confirms
and significantly increases the risk of recurrent
wheezing in these children. The hypothesis regarding
the role of passive smoking in significantly increasing
the risk of recurrent wheezing in children with
bronchiolitis is only confirmed for patients with an
EDN level not exceeding 7 ng/ml in the blood serum.

Prospects for further research: The
conducted study complements the prognostic
criteria for recurrent wheezing in young children
with bronchiolitis. However, further investigation
is needed to study the risk factors for recurrent
wheezing in children with a history of bronchiolitis.
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AHAJII3 PUSUKY BUHUKHEHHS PEHUAABYIOYOI'O BI3UHTY ¥V I[!TEPI XBOPHUX HA BPOHXIOJIT
HA OCHOBI MATEMATHUYHOI MOJEJII BEUBVYJIJIA

H.I. Toxapuyk, O.M. Ouepeovko, A.A. Qsepuyk

Binnunskuii HanioHaabHUH MequyHui yHiBepcuTtet iMeni M. 1. Iluporosa
(M. Binnuns, Ykpaina)

Pesrome

Beryn. BpaxoByroun 4acTOTy BUHMKHEHHS PELUAMBYIOHOro Bi3uHTY (10 50 % BMHankiB) y AiTell paHHBOTO BiKy HPOTATOM
MEPIIOr0 POKY Miclsl MEPEHECCHOTO OPOHXIONITY, 0COOIMBOI yBarm MOTpeOye OI[iHKA MPOrHOCTUYHOI MIHHOCTI JiarHOCTUYHUX
0i0JOTiYHUX MapKepiB OPOHXIOMITY.

BiamoBiaHo 10 CydacHHX ysBJICHb, BATOME 3HAYCHHS y MaToreHe3i OpPOHXIONITY BigirparoTh OMACUCTI KIITHHHU, €03MHOMINH,
IpU IeTpaHy sl IKMX CIIOCTEPIraeThesl BUBUIBHEHHS KaTIOHHHUX OLIKiB (eo3nmHOdibHOTO KationHoro Oinka (ECP), eo3nHodins-
Horo HeliporokcuHy (EDN)) Ta MOneKynspHUX MeIiaTopiB, a caMe BaCKyJIsApHOI MoJeKynHn KriTHHHOI aaresii - 1 (VCAM-1), sxa
€ peryJsITopoM aaresii JieiikonuTiB Ta X TpaHcengotenianpHol Mirpanii. Came Tomy, VCAM-1, ECP Ta EDN 00roBOpIOIOTBCS SIK
BA)KJIMBI IPOTHOCTUYHI MapKepy B OLIHII PU3UKY BUHHKHEHHI PEIUANBYIOUOTO Bi3HHTY Y AiTel XBOPUX Ha OPOHXIOJIT.

Meta pocaigxenns. [IpoBectu aHami3 pakTopiB pU3MKY BUHUKHEHHI PEIUANBYIOUOTO BI3HHTY Y AiTeH XBOPUX Ha OPOHXIOMIT
3 ypaxyBaHHIM aJeprojoriuHoro anaMHesy, BIUTUBY 30BHILIHIX (akTOpiB (HaCHBHOTO TIOTIOHOMAIHHSI, MiCI[s IPOXHUBAHHS), PiB-
HiB VCAM-1, ECP, EDN y cupoBaTui KpoBi.

Marepiaa i meToau gocaigxenns. [IpeacraBneHa craTTs € GparMeHTOM HAyKOBO — TOCTiAHOT poOoTH Kadenpu memiarpii Nel
BiHHMIBKOTO HalliOHAJIBHOTO MequuHOro yHiBepcuteTy iMeHi M.I. [Tuporosa Ha Temy «Ontumizaris 1iarHOCTUKHU Ta JTiKyBaHHS
comaru4Hoi marosuorii y mireity, Ne gepxkpeecrpanii 0115U007075.

[TpoBeneHe kiiHigHE 00CTEXREHHS 67 NiTel MamOKoBOro Biky. OCHOBHY Tpymy ckiaiu 34 miTeil XxBopux Ha OpoHXiodiT 6e3 00-
TSDKEHOTO aJIeprojIoriyHOro aHaMHe3y. [ pymy mopiBHSHHS cTaHOBWIM 33 AiTel, XBOPUX HAa OPOHXIOJIT, IKi Maiu 0OTSDKEHUH aep-
rosoriunuii anamues. CepesHiil Bik 1iTeil 0CHOBHOI rpynu cTaHOBHB 8,4+1,6 Mic, rpynu nopiBHIHHS — 6,2+1,4 Mic. AHaJIITHYHUH
KOMITOHEHT JTOCIHIJUKeHHsI 0a3yBaBCS Ha IapaMEeTPUIHHX MOJIENsX BIKuBaHHsS (BeiiOynna ta renepamizoBanoi ['amma). Anamis
Mozesell BeiiOymnia npoBoauin B MakeTax CTaTUCTHYHOT aHanmiTHuHOi cuctemu R amst Mac OS X FAQ, Bepcis 3.1.0 2014-04-10,
R. app 1.64 na 6a3i muargopmu Mac OS X 10.9, apxitexrypa 64-bit Intel Core i7.

JocnimxenHs moromkeno Komiciero 3 muTanp 6i0MeIMYHOI €THKH MIO0 TOTPUMAHHS MOPATbHO-IIPABOBUX MPABIII IPOBEICH-
HSl MEAMYHUX HAyKOBHX JOCIIKeHb BIHHUIBKOTO HAIL[iOHAIBHOTO MeAHuYHOro yHiBepcuteTy iMmeni M.I. [Tuporosa. Beranosieno,
IO JOCII/DKEHHS HEe cylepedaTh OCHOBHUM 010€THYHMM HOPMaM i BiJIIOBIAAIOTh NPHHIMIIAM BiAMIOBITHOCTI OCHOBHUM IOJIOXCH-
M GCP (1996), Konsenuii Pagu €Bpomnu 3 nmpas monuau i 6iomeaunuuu (04.04.1997), I'enbcinkebkoi nexnapaiii. BececBiTHROT
MeJUYHOI acoriaii 3 eTHYHHUX 3acaj JOCIiKeHHs 3a yyacTio nonuuu (1964-2008) ta nakaz MO3 Vkpainu Ne690 Bix 23.09.2009
(31 3MiHaMu, BHeceHUMH 3TiHO 3 HakazoM MO3 Vkpaiuu Ne 523 Bix 12.07.2012). Yci nanientu Oynu noinGopMoBaHi mpo MeTy Ta
MOXKJINBI HACHIKH AOCTITHUIBKHUX MPOUEAYyp. YCi MalieHTH Mepe] MaHIMy A€o mianucand iHpopMOBaHy MUCHMOBY 3TOJy Ha
y4acTbh y JOCIiIKESHHI.

PesyabsTaTn mocaimskenHs. PU3uK peruIuByIodoro Bi3MHTY y JiTell XBOpPHX Ha OpoHXIONiT 3a Mopeimto BeiiOymra crano-
BUJIH: aJieproyoriunuii anamues ($=1,996); 3smimaHe BUTOJOBYBaHHS, 1 B Ie OiTbIIINA Mipi IITy4yHe BUTONOBYBaHHS ( f=7,832 Ta
3=8,337). Bucoki pisui ECP $=5,03, EDN B=0,182 ra VCAM-1 [=0,0254 y cupoBatii KpoBi € JOCTOBIpHUMHU MapKepaMu Mij-
BHUIIEHOTO PU3HUKY PEINAUBYIOUOTO BI3UHTY y HiTel XBopux Ha Opouxiomnit. [IpoxkuBanHs y cinbebkii MicueBocTi ( f=-5,8) 3HauHO
3MEHIIY€E PU3UK PEIHINBYIOYOTO Bi3HHTY y MAJIOKiB XBOPUX Ha OPOHXIONIT y MOPIBHAHHI 13 NITbMH, SKi MPOXHUBAIOTh ¥ MiCBKiil
micuesocTi ( f=0,0162).

BucunoBkmu. 1. Pieai VCAM-1, ECP Ta EDN y cupoBariii KpoBi BU3HAYCHO JOCTOBIPHUMH MapKepaMmH MPOTHO3Y PEIUIUBYIO-
4Oro BI3UHTY Y HiTe#l XxBopux Ha OpouxioinitT. Piers EDN < 7 Hr/Ma y cupoBaTii KpoBi € IPOTHOCTHYHUM MapKEPOM ISl pUSHKY
BUHHUKHEHHI PeIMIMBYIOYOT0 Bi3HHTY Yy JiTell XBOPUX HA OPOHXIOMIT.

2. I'inore3a mpo Te, MO MITyYHEe BUTOAOBYBAHHS Yy JAiTeil XBOpPUX HAa OPOHXIOJIT i3 OOTSHKEHHM aJeprojoridyHiM aHaMHE30M,
MiATBEPIKYE Ta TOCTOBIPHO MiABHUINY€E PU3HK PEIHINBYIOUOTO BI3UHTY Y HiTeil XBOpUX Ha OpoHXionit. ['imoTe3a mpo posb BILTHBY
MaCHBHOTO TIOTIOHOMAJIHHS y JOCTOBIPHOMY IiJIBUIEHHI PU3HUKY PELUAMBYIOUOTO BI3MHTY Y JAiTeil XBOPHX Ha OPOHXIONIT mif-
TBEp/PKEHA JIMIIe s XBopux i3 piBHeM EDN, mo He nepesuniye 7 Hr/Mi y cupoBartii KpoBi.

Karo4oBi ci1oBa: 6ponxionit; penuaupyiounii BisuHr; 6poHXianbHa 0OCTPYKIiA; AiTH; PaHHIN Bik; MATeMAaTHIHA MOJEIb;
BaCKyJIsipHA MOJIEKyJIa KIITHHHOI aaresii -1; eo3uHodinbHUN KaTioHHUI 6110K; €03MHODITPHUN HEHPOTOKCHH.
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MICROCIRCULATORY PREDICTORS
OF THE FORMATION OF PRIMARY
ARTERIAL HYPERTENSION

D.Yu. Nechytaylo, TM. Mikheeva, IN CHILDHOOD

O.H. Buriak, O.S. Godovanets

Bukovynian State Medical University
(Chernivtsi, Ukraine)

Summary

Introduction. The problem of early diagnosis of arterial hypertension in children is extremely urgent. According to some
foreign scientists, the prevalence of this disease among school-age children in the world has been increasing over the past ten
years. Children of prepubertal and pubertal age are most prone to the development of arterial hypertension, which is largely
determined by vegetative dysfunctions and microcirculation disorders characteristic of these periods of childhood.

It has been proven that changes in microcirculation are determined by the variant of arterial hypertension and are a fairly
early marker of the degree of damage to target organs.

The aim of the study is to study microcirculatory predictors of the formation of primary arterial hypertension in childhood.

Material and methods.

113 school-age children from the residents of Chernivtsi region and Chernivtsi were examined. The examined children were
divided into two groups: the main group consisted of 30 children with arterial hypertension and the control group - 83 children
with a normal level of blood pressure.

Blood pressure was measured with automatic pressure gauge with removable cuffs, in the morning on both arms, three times
with an interval of 2 minutes. Results were evaluated according to percentile tables for age, sex, and height.

The recommendations of the American Academy of Pediatrics (AAR) were used to diagnose hypertension in children.

Capillaroscopic examination of the nail bed was used to assess the state of peripheral microcirculation in the examined
children. Quantitative and qualitative parameters of microcirculation were evaluated.

The research was carried out in compliance with the "Rules of Ethical Principles of Conducting Scientific Medical Research
with Human Participation" approved by the Declaration of Helsinki (1964-2013), ICH GCP (1996), EU Directive No. 609 (from
24.11.1986), orders of the Ministry of Health of Ukraine No. 690 from 23.09.2009, No. 944 from 14.12.2009, No. 616 from
03.08.2012.

Statistical processing of the data was performed using nonparametric methods of evaluation. Mathematical processing of the
data was performed using Microsoft Olffice Excel and Statistica 10.0.

The work was performed within the framework of the planned research work of the Department of Pediatrics, Neonatology and
Perinatal Medicine of Bukovinian State Medical University: Chronobiological and adaptation aspects and features of autonomic
regulation in pathological conditions in children of different age groups, (Ne 0122U0022435, term of execution 2022 - 2026).

Results. When comparing the quantitative capillaroscopic indicators of the nail bed between the groups, it was found that
the children from the main group showed probable differences in individual indicators (reduced linear density, greater distance
between capillaries, 2 times less number of anastomoses, change in the shape of capillaries) compared to the control group, which
indicates on changes in peripheral microcirculation in children with elevated blood pressure.

After conducting a correlation analysis of the obtained data, we found correlations between changes in the microcirculation
of the nail bed and indicators of the functional state of the cardiovascular system in the form of changes in the linear density of
capillaries and the distance between them, the presence of increased tortuosity of capillaries and "sweetening". Thus, the linear
density of capillaries had high correlations with the level of systolic blood pressure (r=0.73, p<0.05) and the level of diastolic
blood pressure (r=0.69, p<0.05).

When conducting a multifactorial analysis, a clear relationship between changes in the indicators of the state of the
cardiovascular system, on the one hand, and the capillaries of the nail bed, on the other, can be traced.

Conclusions. 1. Microcirculatory disorders in the capillaries of the nail bed reflect the changes in central hemodynamics and
may be early signs of arterial hypertension in children.

2. According to the results of the epidemiological analysis, the presence of predictors of the development of primary arterial
hypertension in children was established. These factors are a reduced number of capillaries per unit area (OR = 2.54; RR =2.12;
95% CI 2.06-4.98) and their pathological tortuosity (OR = 1.75; RR = 1.44; 95% CI 1.18-2.63).

Keywords: Blood Pressure; Arterial Hypertension, Children; Microcirculation; Microcirculatory Disorders.

Introduction

Arterial hypertension (AH) is a disease
characterized by an increase in systolic or diastolic
blood pressure (BP), occurs on the background
of excessive activity of the sympathoadrenal or
renin-angiotensin-aldosterone systems, endothelial
dysfunction and leads to hypertensive damage to
target organs (heart, kidneys, cerebral vessels and
retina) [1-4, 19].
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The continuation of adult hypertension begins
in childhood, which makes early diagnosis of
hypertension important when blood pressure does
not yet reach high levels [5-9]. The problem of early
diagnosis of hypertension in children is of utmost
importance. Therefore, the most thorough approach
to determining the criteria for high blood pressure is
a screening examination of the pediatric population
[5, 10, 11, 21].
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According to some foreign scientists, the
prevalence of hypertension in school-age children
has been increasing worldwide over the past ten years
[3, 6, 12-14]. Over the past 10 years, systolic blood
pressure in children has increased by an average of
1.4 mm Hg and diastolic blood pressure by 3.1 mm
Hg [6, 14, 22].

In Ukraine, 32.2% of the adult population has high
blood pressure [7]. The prevalence of hypertension
in children, according to various authors, ranges
from 1% to 14%, among schoolchildren - 12-
18% [2, 4, 8]. In children of the first year of life,
as well as early and preschool age, hypertension
develops extremely rarely, and in most cases, it has
a secondary symptomatic character [5]. Children of
prepubertal and pubertal age are most susceptible
to the development of hypertension, which is
largely determined by autonomic dysfunctions and
microcirculatory disorders (MC) inherent in these
periods of childhood [4, 5, 23].

The microcirculatory link is a subsystem of the
vascular bed, which, as aresult, ensures transcapillary
metabolism and its response to the influence of
environmental and internal factors [15, 16]. It is
obvious that changes in the blood MC system closely
correlate with changes in central hemodynamics,
which allows them to be used as criteria for assessing
the health status of the examined individuals [15, 17].
The study of the MC is of great importance in modern
pediatrics, since it is at this level of the circulatory
system that oxygen, energy and plastic substrates are
delivered to cells, carbon dioxide and other decay
products are removed from tissues [16, 18, 24].
The MC responds quickly to various pathological
factors, so its disorders can be early signs, and with
prolonged exposure - persistent, and often the only
signs of the disease. It has been proven that changes
in MC are determined by the variant of hypertension
and are a fairly early marker of the degree of target
organ damage [16, 17, 18, 25].

Therefore, the aim of our study was to investigate
microcirculatory predictors of primary arterial
hypertension in childhood.

Material and Methods

113 school-age children of Chernivtsi region
and Chernivtsi city were examined. The examined
children were divided into the following groups: the
main group consisted of 30 children with arterial
hypertension and the control group consisted of 83
children with normal blood pressure. The ratio of
girls to boys was 1:1. The average age of children
was 14.3+0.12 years.

We used the following research methods:
anthropometric, clinical, laboratory, instrumental
and statistical.

Blood pressure was measured by automatic blood
pressure monitors with interchangeable cuffs in the
morning on both arms, three times, with an interval
of 2 minutes. The results were evaluated according
to percentile tables for age, gender, and height.

For the diagnosis of hypertension in children,
the recommendations of the American Academy of
Pediatrics (AAP) were used, according to which, for
children from 1 to 13 years of age, blood pressure
is considered normal if its level is <90th percentile;

high blood pressure - a level from >90th to <95th
percentile, or 120/80 mm Hg to <95th percentile;
hypertension of the first degree of severity - from
>95th to <95th percentile +12 mm Hg, or 130/80 to
139/89 mm Hg; AH of the second degree of severity
- from >95th percentile +12 mm Hg, or > 140/90 mm
Hg. For children over 13 years of age, the simplest
interpretation of blood pressure values, close to
adults, is proposed [4].

To assess the state of peripheral microcirculation
inthe examined children, capillaroscopic examination
of the nail bed was used. The examination was
carried out using a digital USB microscope Digital
Microscope, Cam-04 with a maximum magnification
of 400x under direct transmitted illumination with
LED lamps. The obtained images were registered
and recorded using the above-mentioned microscope
on a personal computer in JPG format and evaluated
by the Micro-Measure program. The state of
microcirculation was studied on the 4th and 5th
fingers, as these fingers showed the highest and best
skin transparency.

Quantitative and qualitative parameters of
MC were evaluated. When assessing quantitative
parameters, the following indicators were analyzed:
the number of functioning capillaries in the field of
view, the number of anastomoses, capillary diameter
(d) and length (1), capillary spacing, linear density
(capillary/mm), shape changes, and the presence
of abnormal capillaries. Among the qualitative
parameters were evaluated: (perivascular changes,
vascular and intravascular changes in venules,
arterioles and capillaries).

Statistical processing of the data was performed
using nonparametric methods of evaluation.
Mathematical processing of the data was performed
using Microsoft Office Excel and Statistica 10.0.

The study was performed in compliance with the
"Rules for Ethical Principles for Scientific Medical
Research Involving Human Subjects" approved by
the Declaration of Helsinki (1964-2013), ICH GCP
(1996), EEC Directive 609 (24.11.1986), orders
of the Ministry of Health of Ukraine No. 690 of
23.09.2009, No. 944 of 14.12.2009, No. 616 of
03.08.2012.

An informed consent form was prepared for each
patient, which reflects basic ethical principles, such
as respect for the child's personality, assessment of
the risk of benefits and harms of examinations for the
child, anonymity of the study results and participation
in the study, and parental information and consent.
This form was approved by the Bioethics Committee
of Bukovinian State Medical University.

The work was performed within the framework
of the planned research work of the Department of
Pediatrics, Neonatology and Perinatal Medicine
of  Bukovinian  State = Medical = University:
Chronobiological and adaptation aspects and features
of autonomic regulation in pathological conditions in
children of different age groups, (Ne 01220002245,
term of execution 2022 - 2026).

Results of the study and their discussion

We compared the capillaroscopic parameters
of the nail bed in children of the main and control
groups.
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In most of the examined children, the capillaries
had a regular structure, with parallel loops in several
rows, a standard U-shaped shape, with a symmetrical
distribution and the same diameter of vessels and
uniform blood flow in them. The perivascular areca
of the nail bed in children was mostly pink in color.

In 4 (13.3%) of the study group and 2 children
(2.4%) of the control group, the capillaries of
the nail bed had an abnormal shape (bifurcation,
dilation, giant and microloops, tangles). According
to some foreign researchers (Y. Sheng 2013),
atypical capillary morphology, including abnormal
capillary shape, can occur in 9-17% of cases in
healthy children [18].

Pathologic tortuosity of capillaries was detected
in 6 children (20.0%) of the main group and in 2
children (2.4%) of the control group. Localized

precapillary spasm was detected in 9 children
(24.3%) of the study group and 4 children (6.0%) of
the control group. The phenomenon of "sludging" in
capillaries was detected in 5 (16.7%) children from
the main group, compared to 2 (2.4%) children in the
control group, indicating more pronounced disorders
of capillary blood flow in children with high blood
pressure.

We  evaluated and compared  quantitative
biomicroscopic parameters between the groups (Table 1).

Thus, in children from the main group, there
were significant differences in certain parameters
(reduced linear density, greater distance between
capillaries, 2 times fewer anastomoses, changes in
capillary shape) compared with the control group,
indicating changes in peripheral MC in children with
high blood pressure.

Table 1

Main capillaroscopic parameters in children from the study groups

Group of respondents

Indicators Ma(',\r/'lfr;(;Up Con(t'[/loil_rggoup
n=30 n=83

Perivascular zone, microns 102,2+2 1 102,6+2,8
Distance between capillaries, microns 109,8+7,3* 105,2+7,2
Capillary length, microns 176,454 175,4+5,2
Capillary width, microns 41,0+1,7 40,5+1,9
Number of anastomoses (per 10 capillaries) 1,2+0,3* 2,5+0,3
Linear density, capillary/mm 4,8+0,4* 8,2+0,4
Changing the shape of the capillary (per 10 2,7+0,2* 1,0+0,2
capillaries)

Note.* - significant difference with the control group (p < 0,05)

On the basis of the data obtained, a correlation
analysis was performed, which showed the presence
of correlations between the indicators of MC of the
nail bed capillaries. The most significant sign can be
considered increased tortuosity of capillaries, since
they most reflect the MC in microvessels. Correlations
were found between the degree of tortuosity of
venules and changes in their caliber (r=0.79, p<0.05);
precapillary spasmodicity and capillary tortuosity
(r=0.84, p<0.05); linear density of capillaries and
distance between them (r=0.69, p<0.05); number of
functioning capillary loops and the phenomenon of
"sliding" in capillaries (r=0.58, p<0.05).

High correlations were observed between "sliding"
in venules, arterioles and in the entire capillary bed,
which can be attributed to the fact that in case of MC
disorders in one of these sections, disorders occur in
other parts of the vessels.

The state of the microcirculatory bed of the nail bed
reflected changes in central hemodynamics. We have
found correlations between changes in the nail bed MC
and indicators of the functional state of the cardiovascular
system (CVS) in the form of changes in the linear density
of capillaries and the distance between them, the presence
of increased capillary tortuosity and "sludging". Thus,
linear capillary density had high correlations with systolic
blood pressure (SBP) (r=0.73, p<0.05) and diastolic blood
pressure (DBP) (r=0.69, p<0.05).

Perhaps all these changes are related to common
mechanisms of blood flow regulation, caused by the state
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of central hemodynamics and the condition, integrity, size
and diameter of capillaries regulated by the autonomic
nervous system. The presence of increased tortuosity
correlated with changes in the caliber of the nail bed
capillaries (r=0.47, p<0.05), which can be regarded as
the occurrence of stagnation in the microvasculature.

Thus, it can be said that microcirculatory
disorders in the nail bed capillaries reflect the
changes in central hemodynamics and may be early
signs of hypertension in children.

In order to find the relationship between the
indicators of nail bed microcirculation and indicators
of CVD in children, we used multivariate analysis.

To select the number of factors that describe the
symptoms inherent in the pathology under study and
the methods of examination, a preliminary analysis
was performed. We have identified 3 factors: the
eigenvalue of the 1st factor is 21.8, the 2nd - 8.5,
and the 3rd - 5.7. The first factor most fully describes
the changes identified in the survey, the second and
third factors are somewhat less important, but also
significant (Fig. 1). Factors 4, 5 and the following
ones have insufficient depth of description of the
main changes, which is why we stopped at selecting
3 main factors.

We can analyze all the factors by importance.
The first factor is multicomponent, has the highest
value, larger share and greater influence. It consists
of 5 components: SBP level (0.90), DBP level (0.85),
capillary distance (0.82), linear capillary density (0.78),
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and capillary shape change (0.71). The second factor is
half as important as the first in terms of personal value.
It consists of three components that are close to each
other: the phenomenon of "sliding" in the capillaries
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Fig. 1. Multifactorial analysis
of microcirculatory parameters

(0.80), increased tortuosity of the capillaries (0.79),
and the number of anastomoses (0.71). The third factor
has only one component - local capillary spasm (0.71).

Indicators of the above factors are presented in
more detail in Table 2.

Thus, based on the data obtained, there is a clear
relationship between changes in CVD parameters on
the one hand and nail bed capillaries on the other.

The next step was to conduct an epidemiologic
analysis to assess the specificity and sensitivity, odds
ratio, and relative risk of the main microcirculatory
predictors. The factor of reduced capillary number
was the most sensitive (Table 3).

The factor of reduced number of capillaries has
a fairly high specificity (0.82) and is significant
(p<0.05). The lower limit of the 95% confidence
interval is 2.06. That is, children with a reduced
number of capillaries are 2.54 times more likely to
develop hypertension than children with a normal
number of capillaries. In addition, the relative risk
of hypertension in these children is 2.12 times higher
than in children with normal capillary density.

Table 2
Composition of the main factors according to the results of multivariate analysis
Factors 1 factor 2 factor 3 factor

SBP level 0,90 0,23 0,12
DAT level 0,85 0,15 0,12
The phenomenon of "sliding" 0,23 0,80 0,38
in capillaries

Number of anastomoses 0,20 0,71 0,11
Changing the shape of the capillary 0,71 0,10 0,42
Increased capillary tortuosity 0,27 0,79 0,06
Linear capillary density 0,78 0,16 0,19
Localized spasm of capillaries 0,15 0,11 0,71
Distance between capillaries 0,82 0,10 0,10

Table 3
The effect of a reduced number of capillaries on systolic blood pressure
Upper limit
Statistical indicator V?rl‘lé?czft;?e Lower bound 95%F_)(?onfidence
interval

OR 2,54 2,06 4,98
RR 2,12 1,67 3,21
Sensitivity 0,40 0,32 0,48
Specificity 0,82 0,78 0,81

The factor of pathological tortuosity of capillaries
was analyzed in a similar way (Table 4).

The factor also has a high specificity (0.81) and
is significant (p<0.05). The lower limit of the 95%
confidence interval is 1.08. Thus, children with

pathologic tortuosity of capillaries are 1.75 times
more likely to develop hypertension than children
with normal capillaries, and their relative risk of
hypertension is 1.44 times higher.

Thus, disorders of the microcirculatory system

Table 4
Effect of pathological tortuosity of capillaries on the level of systolic blood pressure
Upper limit
Statistical indicator Value of the indicator o Low_er bour.1d 95% confidence
95% confidence interval .
interval
OR 1,75 1,18 2,63
RR 1,44 1,05 1,37
Sensitivity 0,30 0,23 0,29
Specificity 0,81 0,79 0,84
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can be reliable predictors of the formation of primary
arterial hypertension in childhood.

Conclusions

1. Microcirculatory disorders in the capillaries
of the nail bed reflect the changes in central
hemodynamics and may be early signs of arterial
hypertension in children.

2. The results of the epidemiological analysis
revealed the presence of predictors of primary
arterial hypertension in children. These factors are
a reduced number of capillaries per unit area (OR
= 2.54; RR = 2.12; 95% CI 2.06-4.98) and their
pathological tortuosity (OR = 1.75; RR = 1.44; 95%
CI 1.18-2.63).

3. These factors are unmodifiable, genetically
determined and can be regarded, to some extent, as
indirect triggers of hypertension due to increased
peripheral resistance.

The work was performed within the framework
of the planned research work of the Department of
Pediatrics, Neonatology and Perinatal Medicine
of  Bukovinian  State = Medical  University:
Chronobiological and adaptation aspects and features
of autonomic regulation in pathological conditions in
children of different age groups, (Ne 01220002245,
term of implementation 2022 - 2026).

The prospect of further research is to study in
more detail the relationship between microcirculation
parameters and the formation of primary arterial
hypertension in childhood.
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MIKPOIIUPKYJSAIINHI INPEIUKTOPU ®OPMYBAHHSI NEPBUHHOI
APTEPIAJIBHOI 'IMEPTEH3II Y AUTAYOMY BIII

A. 0. Hewumaiino, T.M. Mixeeea, O.I. bypsak, O.C. I'odosaneup

BykoBuHcbKuii gep:xaBHuil MequuHuii yHiBepeuTeT (M. YepHiBui, Ykpaina)

Pesrome

Betyn. [Ipo6nema paHHBOT IiarHOCTHKY apTepiaibHoi rinmepreH3ii y niTeil Mae Haa3BUUAHY aKTyalbHICTh. 3a JaHUMH AEIKHX
3aKOPJOHHUX HAyKOBIIiB BIPOJOBK OCTaHHIX ACCATH POKiB BiI3HAYAETHCSA 3pOCTAHHA MOMUPEHOCTI IIbOTO 3aXBOPIOBAHHS Yy TiTei
IIKITBHOTO BiKy B cBiTi. Hall0inblI cXMiIbHI 10 PO3BUTKY apTepiaibHOI rinepTeHsii AiTu mpemnybepTaTHOro i MyOepTaTHOTrO BiKY,
mo 6araTo B 4YOMYy BH3HAYa€ThCS BIACTUBUMH IUM II€piojilaM JANTHHCTBA BETETATHBHUMH TUCYHKIISIMH Ta PO3JIafaMH MIiKpo-
MUPKYIALIT.

JloBesieHo, 110 3MiHM MIKpOLUMPKYJISINii BU3HAYAIOTHCS BapiaHTOM apTepiaibHOI TimepTeHsii Ta € JOCUTh paHHIM MapKepoM
CTYIEHS ypaKeHHs OpTaHiB-MillleHei .

MeTta pocaiizkeHHs — BUBUUTH MIKPOLHMPKYISALIHHI MpeAnKTOpr (GOpPMYBaHHS MEPBUHHOI apTepianbHOI TimepTeHsii y AUTA-
YoMy BiIli.

Marepiaa Ta MeTOAU A0CJHIiIKEHHS.

O6ctexeno 113 miTeil wkinpHOTO BiKy XuTeniB YepHiBenpkoi obmacti Ta M. YUepHiBii. O0cTex)eHHX AiTeH OyI0 po3mogiaeHo
Ha JIBi TpyIH: OCHOBHY rpymy ckianu 30 miTeil i3 aprepiadbHOIO TiMEPTEH31€10 Ta KOHTPOIBHY Ipyny — 83 TUTHHH 3 HOPMAIbHUM
piBHEM apTepiaTbHOTO THCKY.

BumiproBaHHS piBHS apTepiaJbHOTO THCKY MPOBOJUIOCH aBTOMATHYHUMHU TOHOMETPAMH 31 3MiHHUMH MaH)XeTaMU B PAHKOBHIT
gac Ha 000X pyKax, TpUui, 3 IHTEPBAJIOM y 2 XBWIMHH. Pe3yabTaTy OLIHIOBANNCS 32 MEPUEHTHILHUMH TaOIUISIMHU BiTHOCHO BIKY,
cTari Ta 3pocty. [ AlarHOCTHKH apTepiaidbHOI TimepTeHsii y iTell BUKOPHCTOBYBAJINCH peKoMeHAalii AMepHKaHCHKOI Iefia-
TpuuHOi akazaeMmii (American Academy of Pediatrics, AAP). [lng ominku crany mepupepuyHOi MIKpOUIHPKYISIIi B 00CTEKECHUX
niTeil Oya0 3aCTOCOBAHO KaMiIIPOCKOMIYHE A0CIIKEHHS HIrThOBOTO Joka. OLiHIOBaNUCS KITBbKICHI Ta SKiCHI TapaMeTpH MiKpo-
IUPKYIAILIT.

JlocuiKkeHHs BUKOHAHI 3 10TpUMaHHsIM «IIpaBuil eTHYHUX IPUHIKIIB HPOBEICHHS HAyKOBUX MEIMYHMX JOCII/UKEHD 3a y4ac-
TIO JIIOAMHUY», 3aTBep/ukeHHX [enbcinchkoro neknapaniero (1964-2013 pp.), ICH GCP (1996 p.), AupextuBu €EC Ne 609 (Bix
24.11.1986 p.), naxaziB MO3 VYkpainu Ne 690 Bix 23.09.2009 p., Ne 944 Bin 14.12.2009 p., Ne 616 Bix 03.08.2012 p.

PoGota BuKOHaHa B paMKaXx MIaHOBOI HAyKOBO-A0CHiTHOT poOOTH Kadeapu nexiarpii, HEOHATONOTIT Ta MEPUHATAIBHOT MEAUIIN-
H1 ByKOBHHCBKOTO JIep)KaBHOTO MEIUYHOTO YHIBEpCUTETY: XPOHOOI0NOTiUHI i afanTaliifHi aclekTH Ta 0COOINBOCTI BEreTaTHB-
HOI peryismii Ipyu NaToJIOTIYHUX CTaHaX y JAiTeH pi3HuX BikoBux rpym, (Ne 01220002245, tepmin Bukonanus 2022 — 2026 pp.).

PesyabTaTtu gocaimkenns. [Ipn nopiBHAHHI KiTbKICHUX KaMIAPOCKOMIYHUX MOKAa3HUKIB HITTHOBOTO JIOXKa MiX TpyIaMH BU-
SIBJICHO, 110 Y JIiTeil i3 OCHOBHOT IPpyNH CIOCTEPIiraianucs BiporiaHi BIAMIHHOCTI OKpEeMUX MOKa3HHUKIB (3HMIKEHA JiHiHA IINBHICTD,
OiypIIa BiICTAaHb MIXK KallIsgspaMy, y 2 pa3u MEHIIA KUIbKICTh aHACTOMO31B, 3MiHa QOpPMHU KamiasapiB) y MOPIBHAHHI 3 KOHTPOIBEHOIO
TPYIOIO IO BKAa3y€ Ha 3MIHH MEePUPEPUIHOT MIKPOUUPKYIALIT Y AiTeH 3 MiABUIICHIM PiBHEM apTepialbHOTO THUCKY.

[IpoBiBLIM KOPEIALIHHII aHaTi3 OTPUMAHUX JJAaHUX HAMU OYJIM BUSIBICHI KOPEISLii M’k 3MiHAMH MIKPOLUPKYJISIIT HIF'THOBOTO
JI0Ka Ta MOKa3HUKaMH (DYHKI[IOHAIBEHOTO CTaHy CepIeBO-CYIHHHOI CHCTEMH y BUIIIA/I 3MiH JTiHIHHOT IIITBHOCTI KamiIspiB Ta Bij-
CTaHl MK HUMH, HassBHOCTI IiBUIICHOT 3BUBUCTOCTI KaIIJAPIB 1 «clamKyBaHHAMY. Tak, NiHIHA OIIBHICTD KamiJIsApiB Maja BU-
COKIi KOpessiiiHi 3B’53KH 13 piBHEM CHCTOIIUHOTO apTepianbHoro Tucky (1=0,73, p<0,05) Ta piBHEM AiacToNIUYHOrO apTepiaabHOTO
tucky (r=0,69, p<0,05).

[Tpu mpoBeneHHi 6araroGakTOpPHOTO aHaNi3y MPOCTEKYETHCSA YiTKA 3aJICKHICTh MK 3MiHAMH TOKAa3HHKIB CTaHY CEPIEBO-CY-
JUHHOI CHCTEMH 3 OZHOTO OOKY Ta KamijspiB HIrThOBOTO JOXKa — 3 IHIIOTO.

BucHoBkH.

1. MikpouupKynaTOpHi po3Jaan y Kammiyigpax HITTHOBOTO JIOKA € BiJOOpaKeHHSIM 3MiH Y IICHTpaNbHIi TeMOJUHAMIII Ta MO-
KYTb OyTH paHHIMH O3HaKaMH apTepiajibHOI rinmepreH3ii y aiTei.

2. 3a pe3ynpTaTaMHy eIliIeMioNoTiYHOTO aHali3y OyIo BCTAaHOBJIECHO HASBHICTh NPEANKTOPIB PO3BUTKY IEPBHHHOI apTepiadbHOT
rineprensii y aiteit. [lumu daxkropamu € 3MeHIIeHA KiTbKiCTh KaminsApis Ha ognHunio miomi (OR = 2,54; RR =2,12; 95% M1 2,06
-4,98) Ta ix matonoriuna 3BuBucTicTh (OR = 1,75; RR = 1,44; 95% 11 1,18 -2,63).

Kunro4oBi cjioBa: aprepiansuuii Tuck; apTepianbHa rineprensis; AiTH; MiKpOIMPKYIALisA; MiKpOUUPKYIATOPHI PO3JIaH.
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Summary

Introduction. The group of gluten-dependent diseases currently comprises 3 pathological conditions: celiac disease,
non-celiac gluten intolerance and wheat allergy. Celiac disease is a chronic, immune-inflammatory disease that occurs in
genetically predisposed individuals in response to exposure to the main cereal protein - gluten. It is characterised by damage
to the small intestinal mucosa, leading to its atrophy with corresponding intestinal and extraintestinal clinical manifestations.
The treatment is a lifelong gluten-free diet. Gluten intolerance is a condition characterised by the onset of irritable bowel
syndrome-like symptoms within hours or days of eating gluten-containing foods. These symptoms disappear quickly when the
consumption of gluten-containing products is stopped. The causes of gluten intolerance are amylase inhibitors, trypsin and
fructans (FODMAPS), which are present in wheat and other gluten-containing and gluten-free foods. New recommendations
from the European Society of Paediatrics, Gastroenterology, Hepatology and Nutrition (ESPGHAN) for the diagnosis of
celiac disease in children were published in 2020. The diagnosis of gluten intolerance requires the exclusion of celiac disease
and wheat allergy.

The aim of the study was to determine the characteristics of the clinical course of celiac disease and gluten intolerance
(analysis of intestinal and extraintestinal symptoms), serological and morphological features for differential diagnosis and
management.

Material and methods. Thirty children aged 9 months to 11 years were included in the study for the period 2016-2023.
Distribution by gender.: 13 (43.3%) boys and 17 (56.6%) girls, p=0.1391. Patients were divided into two groups according
to the diagnosis of celiac disease and gluten intolerance. The study included a detailed medical history, assessment of the
child's examination and physical development. Determination of titer of IgA antibodies, IgA to tissue transglutaminase (tTG-
1gA), endomysial IgA (EMA-IgA), gliadin I1gG, wheat IgE antibodies, endoscopy and morphological examination of duodenal
mucosal biopsies. Descriptive analysis and comparison of two proportions were used. Non-parametric methods were used
to test hypotheses. Logistic regression analysis using the relative risk index (RR) and its 95% confidence interval (CI).
Differences in parameters were considered statistically significant when p<0.035.

The study was approved by the Commission on Biomedical Ethics for Compliance with Moral and Legal Rules of Medical-
Scientific Research of the Kharkiv National Medical University. It was confirmed that the research does not contradict the
basic bioethical norms and complies with the main provisions of the Good Clinical Practice (1996), the Convention of
the Council of Europe on Human Rights and Biomedicine (04.04.1997), the Declaration of Helsinki of the World Medical
Association on the ethical principles of research involving human subjects (1964-2008), and the Order of the Ministry of
Health of Ukraine No. 690 (23.09.2009) with amendments according to the Order of the Ministry of Health of Ukraine No.
523 (12.07.2012). Both parents of the patients were informed about the purpose and procedures of the research and signed
the informed consent for their children's participation in this study.

Statistical analysis was performed using Statistica 7.0 StatSoft Inc.1984-2004, (serial number 12255555555, USA) and
MedCalc version 14.8-© 1993-2014 MedCalc Software bvba (Acacialaan 22 B-8400 Ostend, Belgium). The procedures, logic
and interpretation of the statistical parameters obtained in the mathematical and statistical analysis were based on generally
accepted rules of medical and biological statistics. Descriptive analysis and comparison of two proportions were used. Non-
parametric methods were used to test hypotheses: Logistic regression analysis using the relative risk index (RR) and its 95%
confidence interval (CI). Differences in parameters were considered statistically significant if p<0.05. Patients in the study
were divided into two groups according to the diagnosis of celiac disease and gluten intolerance.

The presented article is a fragment of the scientific research of the Department of Paediatrics No.l and Neonatology of
the Kharkiv National Medical University: topic "Medical and social adaptation aspects of children with somatic pathology
in modern conditions"; state registration No.0120U102471.

Results. 66.6% of children from the general cohort were diagnosed with celiac disease and 33.3% of children with gluten
intolerance, p=0.0053. The mean age of the children with celiac disease was 8.4£1.0 years. Gender distribution of children
with celiac disease - 50.0% boys, 50.0% girls, p=1.0000. The mean age of the children with gluten intolerance was 9.1+1.0
vears. The gender distribution of children with gluten intolerance was 70.0% boys and 30.0% girls, p=0.0001. In 65.0%
of children with celiac disease, the diagnosis was confirmed at an earlier stage than in children with gluten intolerance,
p=0.0350. A family history of autoimmune pathology was found in 40% of children with celiac disease. All patients with
celiac disease were seropositive for serological biomarkers. 1gA to tissue transglutaminase tTG-1gA was detected in 95.0%
of children with celiac disease (RR=20.4; 95% CI 1.4-307.2; p=0.0292).

Diarrhoea and abdominal pain were found in 18/30 children from the general cohort (RR=0.8; 95% CI 0.4-1.4,; p=0.5050),
loss of appetite - in 17/30 children (RR=0.7; 95% CI 0.4-1.3; p=0. 2695), 15/30 children had constipation and poor weight
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gain (RR=0.7; 95% CI 0.3-1.5; p=0.4209), 14/30 children had delayed physical development and weakness (RR=0.9; 95% CI
0.4-1.9; p=0.7929). One third of the children had hyperactivity and attention deficit syndrome, sleep disturbances. All children
with celiac disease had various stages of small intestinal mucosal atrophy according to the Marsh-Oberhuber classification.
No atrophic changes in the small intestinal mucosa were found in children with gluten intolerance (normal structure of villi
and crypts), but infiltrative changes were found in 60% of these patients (increase in intraepithelial lymphocytes).

Conclusion. Comparative analysis showed no significant differences in the clinical presentation of celiac disease and
gluten intolerance. Autoimmune pathology was not found in the family history of children with celiac disease, whereas it
was found in 40% of patients with celiac disease. The diagnosis of gluten intolerance is made in case of exclusion of family
history of autoimmune nosology, absence of autoantibodies to tissue tranglutaminase and deaminated gliadin peptides,
endomysial autoantibodies, which should be determined on a gluten-containing diet, and absence of specific IgE to wheat. All
children with celiac disease had various stages of atrophy of the small intestinal mucosa according to the Marsh-Oberhuber
classification, whereas no atrophic changes were found in children with gluten intolerance, but 60% of patients with gluten
intolerance had infiltrative changes in the small intestinal mucosa.

Keywords: Celiac Disease; Gluten Intolerance; Gluten-free Diet; Children.

Introduction

Despite significant advances in medical science
in the diagnosis and treatment of gastrointestinal
diseases, the improvement of diagnostic algorithms
for diseases of the small intestine is an issue of
current interest. The diagnosis of celiac disease is
not without its difficulties. Celiac disease remains
one of the most difficult to diagnose, but the
differential diagnosis between celiac disease and
gluten intolerance is even more challenging.

The group of gluten-dependent diseases includes
3 pathological conditions:

1). Celiac disease (gluten enteropathy, nontropical
sprue, Gi-Herter-Heibner disease, etc.) is a genetically
determined autoimmune disease with predominant
damage to the small intestine associated with gluten
consumption. Celiac disease is characterised by a
reversible atrophic enteropathy and the development
of gluten-dependent clinical symptoms.

2). Gluten intolerance is a diagnosis of exclusion
in patients with a negative reaction of the body to
the consumption of gluten-containing products in the
absence of pathological signs characteristic of celiac
disease. Symptoms disappear after the introduction
of a gluten-free diet and reappear when the patient
resumes gluten consumption.

3). Wheat allergy: This disease develops as a type
of IgE-mediated allergic reaction in response to the
ingestion of gluten-containing products.

Celiac disease occurs in 0.5-1% of the population
in most countries [1]. According to the public
organization "Ukrainian Celiac Association", the
number of patients with celiac disease in Ukraine is
about 2,000 and it is increasing every year.

Therisk ofdeveloping celiac disease is significantly
increased in first- and second-degree relatives of
patients with celiac disease, type | diabetes, selective
IgA deficiency, autoimmune thyroiditis, Turner
syndrome, Williams syndrome [2].

Celiac disease often remains undiagnosed due to
clinical polymorphism and non-specific symptoms
that appear between 6 and 24 months after the
introduction of gluten-containing foods into the
diet [3]. There may be a latency period between
gluten ingestion and clinical manifestation. The
main gastrointestinal symptoms of celiac disease
are chronic diarrhoea, anorexia, abdominal pain and
bloating, weight loss; some children may vomit.
Symptoms are usually different in infants and older
children. All of the gastrointestinal symptoms listed
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are common in children under the age of three, while
abdominal pain is typical in older children. Celiac
disease may be associated with diarrhoea (stools
are often large and foul-smelling) or constipation.
Common extraintestinal manifestations include
delayed linear growth and puberty, chronic anaemia,
osteopenia, osteoporosis, dental enamel defects,
irritability, chronic fatigue, neuropathy, arthritis,
arthralgia, amenorrhoea, elevated liver enzymes,
increased risk of malignant neoplasms. Depending
on the clinical phenotype, there are typical, atypical,
subclinical, symptomatic and asymptomatic celiac
diseases. Different manifestations and clinical
polymorphisms complicate the differential diagnosis
among gluten-dependent diseases. Therefore, the
diagnosis of celiac disease is based on a complex of
clinical, serological and anamnestic data.

The first stage - determination of total
immunoglobulin IgA levels and IgA to tissue
transglutaminase (tTG-IgA) on a gluten-containing
diet.

Children with tTG-IgA titres less than 10 times
the upper limit of normal should have a biopsy to
confirm the diagnosis. If the tTG-IgA titer is more
than 10 times the reference value, the diagnosis of
celiac disease can be confirmed without biopsy if
endomysial antibodies (EMA-IgA) are present in the
second blood serum sample. In children with low
levels of total IgA (<0.2 g/l in children older than
3 years), 1gG to deaminated gliadin peptide (DGP),
EMA or tTG should be determined. In children with
low total IgA, the tTG-IgA test is invalid. In this
case, IgG antibodies to tTG (tTG-IgG) and DGP-IgG
should be determined [3]. If either or both of these
IgG-based tests are elevated, the patient should be
evaluated with an intestinal biopsy. Human leukocyte
antigen (HLA) genetic testing is not mandatory in
the case of a serologically confirmed diagnosis [4-7].

Endoscopy with biopsy of the small bowel mucosa is
a separate diagnostic step. More than 4 biopsies should
be taken from the distal part of the duodenum and more
than 1 from its bulb. The modified Marsh classification
is used to assess damage to the small intestinal villi in
gluten-dependent cases. Children with very high tTG-
IgA levels, positive anti-endomysial antibodies (EMA)
and typical symptoms do not require biopsy. Intestinal
biopsy is useful in the differential diagnosis of other
gastrointestinal diseases [8, 9].

The aim of celiac disease therapy is to restore
bowel function, normalise body weight and correct
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deficiencies in essential nutrients [10, 11].

The pathogenetic treatment is a gluten-free diet
to avoid the offending factor. It is necessary to
follow a gluten-free diet for life. This leads to the
disappearance of symptoms and normalisation of
bowel activity.

Gluten is found in the following products: bread
and all products made from wheat, rye, barley and
oat flour, pasta, semolina. In small concentrations,
gluten can be found in sausages and hot dogs,
tinned meat and fish, mayonnaise and ketchup,
various sauces, instant coffee and cocoa powder,
chocolate, ice cream, soy products, instant soups,
bouillon cubes, etc. Patients with newly diagnosed
celiac disease should be screened for iron deficiency
anaemia and vitamin D deficiency. As the gluten-
free diet is associated with vitamin and trace element
deficiencies, multivitamins are recommended.

While the patient is on a gluten-free diet, the
specific serological test (tTG-IgA) should be repeated
approximately every six months; if it becomes
normal - annually. A decrease in the antibody titer
indicates compliance with the diet and confirms the
diagnosis of celiac disease [8].

A gluten-free diet should not be started before
serological testing for celiac disease, as these tests
can be false negative. In children with an inconclusive
diagnosis, reintroduction of gluten is prescribed after
a gluten-free diet. In patients on a gluten-free diet with
persistent symptoms and histological abnormalities
or increased titres of serum antibodies, it is necessary
to exclude secondary lactose intolerance, irritable
bowel syndrome, bacterial overgrowth in the small
intestine, diseases associated with atrophy of the
villi of the small intestine. Refractory celiac disease
is very rare in children.

Gluten intolerance is the most common gluten-
related syndrome, with a prevalence of 0.5% to
13% in the general population [12,13]. Diagnosis is
made by excluding other gluten-related conditions
such as celiac disease and wheat allergy in children
with persistent intestinal/extraintestinal symptoms
associated with gluten consumption. Gluten
intolerance is not associated with autoimmune lesions
of the small intestine, thyroid, pancreas, liver, etc.
To confirm this diagnosis, the child is prescribed
a gluten-free diet for at least 4 weeks, after which
gluten is reintroduced. The rapid disappearance
of symptoms on a gluten-free diet and their rapid
reappearance on reintroduction of gluten confirms
gluten intolerance.

The aim is to determine features of the
course, serological and morphological features for
differential diagnosis and management of celiac
disease and gluten intolerance.

Material and methods

Our study included 30 children who were admitted
between 2016 and 2023. Their age ranged from 9
months to 11 years. Gender distribution: 13 (43.3%)
boys and 17 (56.6%) girls, p=0.1391.

The study included a detailed review of medical
history, family history and analysis of medical
records, evaluation of the child's examination,
anthropometric measurements. Determination of total

titer of IgA antibodies, tTG-IgA, EMA-IgA, gliadin-
IgG. Allergy to wheat was excluded by evaluation of
IgE antibodies to wheat. Endoscopy and biopsy were
performed in children with tTG-IgA titres less than
10 times the upper limit of normal.

The study was approved by the Commission
on Biomedical Ethics for Compliance with Moral
and Legal Rules of Medical-Scientific Research of
the Kharkiv National Medical University. It was
confirmed that the research does not contradict
the basic bioethical norms and complies with the
main provisions of the Good Clinical Practice
(1996), the Convention of the Council of Europe
on Human Rights and Biomedicine (04.04.1997),
the Declaration of Helsinki of the World Medical
Association on the ethical principles of research
involving human subjects (1964-2008), and the
Order of the Ministry of Health of Ukraine No.
690 (23.09.2009) with amendments according to
the Order of the Ministry of Health of Ukraine No.
523 (12.07.2012). Both parents of the patients were
informed about the purpose and procedures of the
research and signed the informed consent for their
children's participation in this study.

Statistical analysis was performed using
Statistica 7.0 StatSoft Inc.1984-2004, (serial number
12255555555, USA) and MedCalc version 14.8-©
1993-2014 MedCalc Software bvba (Acacialaan 22
B-8400 Ostend, Belgium). The procedures, logic and
interpretation of the statistical parameters obtained in
the mathematical and statistical analysis were based
on generally accepted rules of medical and biological
statistics. Descriptive analysis and comparison of
two proportions were used. Non-parametric methods
were used to test hypotheses: Logistic regression
analysis using the relative risk index (RR) and
its 95% confidence interval (CI). Differences in
parameters were considered statistically significant
if p<0.05. Patients in the study were divided into two
groups according to the diagnosis of celiac disease
and gluten intolerance.

The presented article is a fragment of the scientific
research of the Department of Paediatrics No.l
and Neonatology of the Kharkiv National Medical
University: topic "Medical and social adaptation
aspects of children with somatic pathology in modern
conditions"; state registration No.0120U102471.

Results

Demographic, clinical and laboratory
characteristics of the children are shown in Table
1. In the general cohort, 20 (66.6%) children were
diagnosed with celiac disease and 10 (33.3%) children
had gluten intolerance, p=0.0053. The mean age of
the children with celiac disecase was 8.4+1.0 years.
Gender distribution among children with celiac
disease - 10 (50.0%) boys, 10 (50.0%) girls, p=1.0000.
The mean age of the children with gluten intolerance
was 9.1£1.0 years. The gender distribution among the
children with gluten intolerance was 7 (70.0%) boys
and 3 (30.0%) girls, p=0.0001.

In 13 (65.0%) children with celiac disease, the
diagnosis was confirmed at an earlier stage than in
children with gluten intolerance, p=0.0350.

All patients with celiac disease were seropositive
for serological biomarkers. In 19 (95.0%) children with

63



HEOHATONOTIA, XIPYPrIfi TA NEPUHATANIbHA MEQULUVWHA
NEONATOLOGY, SURGERY AND PERINATAL MEDICINE

T. X111, Ne 2(48), 2023
VoL. xill, Ne 2(48), 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)

celiac disease, IgA to tissue transglutaminase tTG-IgA
was detected (RR=20.4; 95% CI 1.4-307.2; p=0.0292).
In 3 (30.0%) children with gluten intolerance, the level
of IgG anti-gliadin antibodies was elevated (RR=1.0;
95% C10.3-3.2; p=1.0000), but IgA antibodies to tissue
transglutaminase and endomysium were not detected

in any of the children. Autoimmune pathology in the
family history was found in 8 children with celiac
disease, confirming an autoimmune mechanism in its
development [14]. Antibodies to wheat were measured
in 15 children from the general group: all results were
negative. Allergy to wheat was therefore excluded.

Table 1

Demographic, clinical and laboratory data of children with coeliac disease and gluten intolerance, abs., (%)

Children
Children with celiac with gluten
Data disease, intolerance, ¢]
n=20 n=10
1-4 years 12 (60,0) 7 (70,0) 0,2181
4-7 years 6 (30,0) 2 (20,0) 0,2211
7-11 years 2 (10,0) 1(10,0) 0,5000
Girls 10 (50,0) 3 (30,0) 0,1487
Boys 10 (50,0) 7 (70,0) 0,1487
Autoimmune pathology in the family history 8 (40,0) 0 (2,9) 0,0160
Positive Ig A to tTG 19 (95,0) 0 (2,9) 0,0001
Positive Ig G to gliadin 6 (30,0) 3 (30,0) 0,5000
Normal level of total Ig A 20 (100,0) 10 (100,0) 0,5000
Positive antibodies to endomysium (EMA-IgA) 6 (30,0) 0 (2,9) 0,1231
Negative antibodies to endomysium (EMA-IgA) 14 (70,0) 10 (100,0) 0,0350
Deficiency of 25-OH-D3 8 (40,0) 3 (30,0) 0,1367
Deficiency anaemia 12 (60,0) 4 (40,0) 0,0450
Constipation 8 (40,0) 3 (30,0) 0,1367
Diarrhoea 12 (60,0) 7 (70,0) 0,1419
Abdominal pain 9 (45,0) 4 (40,0) 0,3801
Abdominal bloating 13 (65,0) 6 (60,0) 0,2181
Loss of appetite 10 (50,0) 5 (50,0) 0,5000
Weakness 8 (40,0) 4 (40,0) 0,5000
Delay in physical development 9 (45,0) 5 (50,0) 0,2192
Sleep disturbances 5 (25,0) 3 (30,0) 0,2797
Psychomotor and speech development retardation 8 (40,0) 5 (50,0) 0,1487
Attention deficit hyperactivity disorder 6 (30,0) 3 (30,0) 0,5000

No significant differences were found in the
comparative analysis of intestinal and extraintestinal
manifestations in children with celiac disease
and gluten intolerance (Figure 1). Diarrhoea and
abdominal pain were found in 18/30 children of the
general cohort (RR=0.8; 95% CI 0.4-1.4; p=0.5050),
loss of appetite in 17/30 children (RR=0.7; 95% CI
0.4-1.3; p=0. 2695), 15/30 children had constipation
and poor weight gain (RR=0.7; 95% CI 0.3-1.5;
p=0.4209), 14/30 children had delayed physical
development and weakness (RR=0.9; 95% CI1 0.4-1.9;
p=0.7929). One third of the children had attention
deficit hyperactivity disorder and sleep disturbances.

Associated pathologies of children with celiac
disease and gluten intolerance are the following: iron
deficiency anaemia in 11/30 children (RR=1.3; 95%
CI 0.4-3.9; p=0.6044), protein-energy deficiency in
9/30 children (RR=0.6; 95% CI 0.2-1.8; p=0.3908),
irritable bowel syndrome - 8/30 children (RR=0.8; 95%
CI 0.2-2. 8; p=0.7684), subclinical hypothyroidism -
3/30 children (RR=3.6; 95% CI 0.2-64.8; p=0.3752),
chronic gastroduodenitis - 2/30 children (RR=2.6;
95% CI 0.1-49.9; p=0. 5220), chronic pancreatitis -
1/30 children (RR=1.6; 95% CI 0.1-35.4; p=0.7762),
autism spectrum disorders - 1/30 children (RR=0.2;
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95% CI1 0.1-3.9; p=0.2724), (Fig. 2).

Morphological analysis of biopsies of the small
intestinal mucosa was performed in 15 (50%)
children with celiac disease and in 6 (60%) with
gluten intolerance. All children with celiac disease
had different stages of mucosal atrophy according
to the Marsh-Oberhuber classification. No atrophic
changes in the small intestinal mucosa were found
in children with gluten intolerance (normal structure
of villi and crypts), but infiltrative changes were
found in 6 (60%) children (increase of intraepithelial
lymphocytes).

We present our clinical cases for illustration.

Clinical case No.1

A 9-month-old girl was admitted to the pediatric
gastroenterology department. The girl's mother
complains of her daughter's lack of weight gain for 2
months, loose stools up to 5-6 times a day, vomiting
after meals 1-2 times a week, tearfulness, sleep
disturbances.

Medical history. Stool is liquid, abundant up to
5-6 times a day, observed from the 6th month of
life, after the introduction of complementary foods.
Complaints of periodic vomiting, loss of appetite,
flatulence, present since 7 months. Faecal analysis
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for intestinal group microbes is repeatedly negative.

She was born in the third pregnancy without
complications; third delivery by caesarean section
with Apgar score 8/9, birth weight 4000 g, height 55
cm. The girl was breastfed for up to 1 month, then
weaned on a special formula. Due to the low income
of the family, the baby was also fed with semolina
and oatmeal porridge. The mother periodically
offered the child bread and biscuits. Development is
delayed: does not sit or stand. Babbles - on time.

Allergy anamnesis: diaper dermatitis at age of 3
months.

Family anamnesis: child's mother periodically
complains of abdominal pain and loose stool.

The child's general condition is moderate.
Delayed physical development. The child's weight
on admission was 6,600 g, height 72 cm. Deficit in
body weight - 25.5%. Muscular hypotonia of limbs
and anterior abdominal wall, protruding forehead
and parietal humps. Skin was pale, clear, dry. The
subcutaneous fat layer is thin on the abdomen, trunk
and limbs. Abdomen is soft, moderately distended,
painless, liver is palpable +2.5 cm below the costal
arch. Stool is type 7 on the Bristol chart.

The differential diagnosis included celiac disease,
gluten intolerance and wheat allergy. Examinations:

- CBC: iron deficiency anaemia.

- Urinalysis, stool test, urine amylase test —
normal findings.

- D(25(0OH)) — 15 ng/ml (reference value — 30-70
ng/ml).

- IgA in blood serum - 0.4 g/l. (reference value —
0.02-0.83 g/1).

- IgG autoantibodies to gliadin 35.2 TU/ml (up to
1 year up to 3 IU/ml).

- IgA autoantibodies to tTG less than 1 IU/ml

70%
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20%
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Abdominal pain W

Abdominal bloating

® Coeliac Disease

Loss of appetite SI——)

(reference value — less than 20 1U/ml).

- IgG autoantibodies to tTG 14.5 IU/ml (reference
value — less than 20 TU/ml).

- IgA antibodies to endomysium - titre 1:5
(reference value — less 1:10 — negative).

- Abdominal ultrasound: liver size +1 cm.

- - Endoscopy: erythematous duodenopathy, mild,
with elements of lymphofollicular hyperplasia of the
duodenal mucosa. Pathomorphological conclusion:
normal histostructure of the mucosa.

Diagnosis: Gluten intolerance. Vitamin
D-deficient rickets. Moderate protein-energy
deficiency.

The child was prescribed a gluten-free diet and the
nutritional status was corrected (including vitamin
D). Positive dynamics of intestinal symptoms, body
weight and psychomotor development were noted
within 6 months.

Clinical case No.2

Girl P., 1 year 4 months old, parents complain
about the baby's lethargy, anxiety, abdominal
distension, weight loss, defecation disorders
(alternation of small amounts of stool with periodic
watery stool, up to 5-6 times a day).

The child was born from the first pregnancy
against the background of anaemia and mild pre-
eclampsia, Apgar score 7/8, body weight 3000 g,
body length 50 cm.

The girl was breastfed up to 3 months, then due
to hypogalactia of the mother she was transferred
to artificial feeding with adapted milk formula.
This resulted in hyperemia and dry skin. Cereals
(including oatmeal) were introduced at 6 months.
Stool was mushy, 1-2 times a day.

The girl has been growing and developing
normally by the age of one year.

Gluten Intolerance
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Fig. 1 Intestinal and extra-intestinal manifestations in children
with celiac disease and gluten intolerance
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At the age of 1 year and 2 months, vomiting
occurred up to 3 times a day, loose stools - up to 3
times a day, no fever. Examined by a paediatrician:
preliminary diagnosis - teething. In 5 days motor
activity decreased, abdominal distension appeared,
stool became more frequent up to 5-6 times a day,
liquid. Despite good appetite, the child began to lose
weight and was admitted to the paediatric infectious
diseases department with a diagnosis of acute
enterocolitis. No positive dynamics on treatment,
so the girl was transferred to the gastroenterology
department because of suspicion of gluten
enteropathy.

The state on admission was severe because of
the asthenic and dyspeptic syndrome. Body weight
deficit was about 12% (weight on admission - 9,640
g, correct weight - 11,000 g). Skin: pale, greyish,
dry. The subcutaneous fat layer was slightly thinned.
Muscle tone was diffusely reduced. Auscultation of
the lungs: childish breathing, no wheezing. Heart
sounds were rhythmic, muffled. The abdomen was
enlarged, distended. There was a rumbling sound
along the colon. Symptoms of peritoneal irritation
were negative. Liver: +3 cm below the costal arch.
Stool: once a day with a small amount of faeces.
Urine: transparent, pale yellow.

Examinations:

- CBC: mild hypochromic anaemia (haemoglobin
— 9.0 g/ml, microcytosis, anisocytosis, colour index
—0.78).

- Biochemical blood test: decrease of total protein,
hypalbuminaemia, iron — 6.2 nmol/l (reference value
— 8.8-27 nmol/l), ferritin — 4.6 ng/ml (reference
value — 7-140 ng / ml).

- Urinalysis — normal findings.

- Stool test: steatorrhea, amylorrhoea, moderate
amount of mucus.

- Faecal bacteriology: moderate growth of E. coli.

- Serum IgA - 0.83 g/l (reference value — 0.2-1 g/l).

66

- Immunoglobulin IgA to tTG - 220 IU/ml
(reference value — less than 20 1U/ml).

- Abdominal ultrasound: diffuse changes in the
liver parenchyma; a lot of content in the stomach,
increased peristalsis of the lower intestine, liquid
content.

- Colon X-ray: shape of the colon is changed;
contours of the intestine are even, wall is elastic,
no defects, lumen is patent and narrowing after
defecation.

- Endoscopy: normal colour of mucosa
oesophagus, stomach and duodenum. Cardia is
closed. Biopsy was taken. Histological examination
of the duodenum mucous membrane: flattening of
the villi, oedema and moderate lymphoplasmacytic
infiltration of the stroma.

- Endoscopic rectosigmoidoscopy: catarrhal
proctosigmoiditis.
Diagnosis:  Celiac  disease, typical form.

Megacolon. Mild iron deficiency anaemia. Protein-
energy deficiency of the 1st degree.

The girl received treatment: therapeutic polymer
nutrition (water-based porridges, like buckwheat and
corn, were introduced 5 days later); infusion therapy
with glucose-saline solutions, antibiotics, vitamins,
enzymes, probiotics. During her stay at the hospital,
symptoms of intoxication disappeared, appetite
became normal, stool — regular, digested; she began
gaining weight, standing up, and walking.

The child was discharged home with the
recommendations: strict gluten-free diet,
supplementation of vitamins B1, B6, D.

Discussion

Symptoms of gluten-dependent diseases usually
appear in children after ingestion of gluten at the
age of 4-24 months [4]. In our study, the mean age
at diagnosis of celiac disease was 2.8+1.3 years.
Major gastrointestinal symptoms such as diarrhoea
and abdominal distension are observed in 50% of
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patients with gluten-dependent diseases [15, 16]. In
our study, these symptoms were found in 60% of the
children.

Extra-intestinal manifestations are observed in
60% of children with gluten-dependent diseases, and
physical developmental delay is the most common
problem [17]. According to the authors, up to 47%
of children with gluten-dependent diseases have
physical developmental delay, which is similar to the
results of our study [15, 18, 21].

Iron deficiency anaemia is present in 40% of
children with gluten-dependent disorders [18, 20].
In our study, 60% of children with celiac disease
and 40% of children with gluten intolerance had
iron deficiency anaemia. According to the literature,
extraintestinal symptoms predominate in adult
patients with gluten intolerance [14]. The results
of our study show that there are no significant
differences in the clinical manifestations of celiac
disease and gluten intolerance. According to some
authors, the prevalence of celiac disease in patients
with autoimmune pathology is 3.0%-4.8% [15, 21].
In our study, 6.6% of the children had autoimmune
thyroiditis. Other authors have found that 10-30%
of children with gluten-dependent diseases have a
25-OH-D3 deficiency [22]. We found that 40% of
children with celiac disease and 30% of children
with gluten intolerance had 25-OH-D3 deficiency.

The 2020 ESPGHAN guidelines report: The
combination of tTG-IgA and total IgA test results
is more accurate than other test combinations as an
initial investigation in suspected gluten-dependent
diseases. In our study, 95% of children with celiac
disease were positive for tTG-IgA, while all children
with gluten intolerance were negative. This is
important for differential diagnosis [6,8].

There is also evidence in the scientific literature
that celiac disease is characterised by autoimmune
lesions of the small intestine with development of
mucosal atrophy, and that only clinical symptoms
without structural damage to the small intestinal
mucosa are typical of gluten intolerance [23]. In
our study, different stages of atrophy of the small
intestinal mucosa according to the Marsh-Oberhuber
classification were found in all children with celiac
disease, and no atrophic changes were found in
children with gluten intolerance.

Currently, the only effective treatment for gluten-
dependent disorders is a gluten-free diet [24, 25].
Children in our study with a confirmed diagnosis
were placed on a gluten-free diet. Improvement in
clinical symptoms was seen after 4-6 weeks.

Conclusion

The results of our study indicate that there are no
significant differences in the clinical manifestations
of celiac disease and gluten intolerance. Gluten
intolerance is diagnosed after exclusion of
autoimmune nosology in the family history;
absence of autoantibodies to tTG, endomysium
and deaminated gliadin peptides determined on a
gluten-containing diet; absence of specific IgE to
wheat; without total IgA deficiency. An important
step is the morphological analysis of biopsies of
the small intestinal mucosa. Different stages of
mucosal atrophy according to the Marsh-Oberhuber
classification are characteristic of celiac disease,
whereas they are not typical of gluten intolerance,
but initial changes in the small intestinal mucosa
can be detected: a slight increase in intraepithelial
lymphocytes. Clear algorithms proposed by
ESPHGAN and the World Gastroenterological
Organisation will help in the differential diagnosis
of gluten-dependent diseases. In children with
unexplained chronic diarrhoea, delayed physical
development, delayed puberty, nausea, vomiting,
abdominal pain and bloating, chronic constipation,
iron deficiency anaemia and elevated liver enzymes,
gluten-related diseases should be excluded. Cases
have shown significant improvement in children
on a gluten-free diet, despite delayed physical
development, impaired protein-energy metabolism
and poor absorption of vitamins and minerals. Early
diagnosis and treatment of coeliac disease prevents
the development of serious complications and the
manifestation of autoimmune diseases.

Prospects for furtherresearch: determination
of criteria for early diagnosis, management for
children with gluten-related diseases.
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NPOBJEMHU JU®EPEHIIAHOI JIATHOCTUKH IEJIAKIT
TA HEMEPEHOCHUMOCTI I'TIOTEHY V AITEA

I Cenamopoga’, 0. Omenvuenxo’, T. Tecnenxo', I. Mypamog®, H. Opnosa’, K. Yamuxan’®

XapkiBcbKuii HanioHanbHUIT MeqnuHmii yHiBepcuTter (Xapkis, Ykpaina)'
XapkiBcbka osiacHa AuTs4a KiaiHiuna Jikapus (Ykpaina)?

Pesrome

Beryn. Ha chorofsi y KIiHIYHIN MPaKTHIN BUIUISFOTE 3 BUIAH «TIOTCHO3AICKHUX 3aXBOPIOBAHBY: [IETiaKis, HETIEPEHOCHUMOCTI
rmoTery 6e3 neniakii (HI'BLL) 1 aneprig Ha 37maKkoBi, 30kpema nuieHuno. Llemakis — e XpoHiuHe, iMyHO3ananbHe 3aXBOPIOBAHHS,
sIKe BUHUKAE Y TEHETHYHO CXUJIBHUX 0Ci0 y BiJMOBI/Ib Ha KOHTAKT i3 OCHOBHUM O1JKOM 37aKOBHX — ITIOTEHOM, 1 XapaKTepU3yEThCsS
YPa)XKEHHSM CIIM30BOi 0OOJOHKH TOHKOT KHIIKH Ta HPU3BOAUTE 0 PO3BUTKY i1 arpodil i3 BIAMOBIIHUMHA KIIHIYHUMH KHIIKOBUMH
Ta MO3aKUIIKOBUMHU MPOSBAMU; JTIKY€ETHCS 32 JOMOMOTOI0 TOXUTTEBOT Oe3rmoTenoBoi aietn. HI'BL] — e cTan, sxuii xapakrepusy-
€TbCS MOSIBOIO CUMIITOMATHKH, MOAIOHOT 10 CHHAPOMY TOJPa3HEHOr0 KHIISYHNKA, 32 JeKiIbKa TOMH a00 JHIB Micis COXKUBAHHS
DIIOTEHOBMICHUX cTpaB. L{i MposiBM MIBHKO 3HUKAIOTH ITiCIIS IPUITMHEHHS CIIOKMBAHHS IIIOTEHOBMICHHUX NMPOAYKTiB. [Ipununnamu
HI'BL € inribiTopu aminasu, Tpuncuny Ta ¢ppykranu (FODMAPS), sxi € ckIa0BUMU NIIEHUII Ta iHIIAX ITIOTEHOBMICHHX Ta 0e3-
NIIOTEHOBHUX MPOAYKTIB XapuyBaHHA. Y 2020 poui 3’ siBUIHCS HOBI peKoMeHalii €Bponeicbkoro TOBapuCTBa MeAiaTpil, racTpoeH-
tepouorii, renaroiorii Ta Hyrpunionorii (ESPGHAN) nust niarnoctuxu neniaxii y aireit. Jliarno3 HI'BL] moTpe0ye BUKIIOUEHHS
nemaxii Ta aneprii Ha MIICHUIIO.

MeTto10 fociigkeHHs1 Oyj10 BU3HAYMTH OCOONMBOCTI KiiHiuHOTO nepebiry neuniakii Ta HI'BL[ (npoananizyBaTu KHIIKOBi Ta
M033aKHUIIKOBI CUMIITOMH), CEPOJIOTIYHI Ta MOP(OIOTIYHI XapaKTEPUCTHKH AJs JudepeHIianbHOl 11arHOCTHKY Ta BU3HAYCHHS TaK-
TUKH BEJIEHHS JITEH.

Martepiax Ta MeToau gociaixxkennsi. [{o nocaimkenns Oymno 3anydeno 30 giteit 3a nepiox 2016-2023 poku, BikoM Bijx 9 mics-
uiB o 11 pokis; 13 (43,3%) xuomuukiB i 17 (56,6%) nisuatox, p=0,1391. JlocnipkeHHS BKIIOYAJI0 AeTalbHE BUBYCHHS aHAMHE3Y,
OIIIHKY 00’ €KTHBHOTO OTJISIIy TUTHHH, (Pi3MYHOTO PO3BUTKY. BH3HAYCHHS 3arabHOTO TUTPY aHTUTIN IgA, [gA 10 TKaHMHHOI TpaH-
criryraminasu (tTG-IgA), engomisito IgA (EMA-IgA), rnianuny IgG, antutin no nmennui IgE, ennockomnito ta Mopgonoriune a0-
CIIiJPKEHHs 6ionTaTiB cIM30B0T 000JIOHKH JBaHAANUATHUIIANO! KHIIKH. BUKOPHCTOBYBAIM ONMCOBHI aHAJi3, HOPIBHSIHHS ABOX IPO-
nopuiil (HemapaMeTpUIHi METOAM IS NEPEBIPKH BUCYHYTHX y POOOTI TiMOTE3: JOTICTHYHA perpecis 3 BAKOPUCTAHHSAM MOKa3HUKA
BigHocHoro pu3uky (RR) i 95% nosipuoro intepsany (CI). Pi3Huuro napamerpiB BBaKaiu CTaATUCTUYHO 3Hauymo mpu p<0,05.

Jocnipkenns noromxkeHo Komiciero 3 mutanb 6i0MeIMYHOT €THKH 110JJ0 JOTPUMAHHS MOPaJIbHO-IIPAaBOBUX MPABUII IPOBEICH-
HS MEIMYHHUX HayKOBHX JOCIIKCHb XapKiBCHKOTO HALlIOHAIBHOTO MEHYHOTO YHIBEpCHTETY. BecTaHOBIECHO, IO JOCTIHKEHHS HE
cymnepeyaTb OCHOBHUM Oi0€THYHHM HOpMaM i BiAnoBifaTs ocHoBHUM nonoxeHHIM GCP (1996), Konsenuii Pagu €Bpomnu 3 mpas
monuau Ta oiomeaunuuu (04.04.1997), lenabcinkebKoi Aekmnaparii. BcecBiTHBOT METUYHOT acomiamii 3 eTHYHHUX 3aCajl IO CJiKCH-
H# 3a yuacTio moguan (1964-2008) ta vakazy MO3 Vikpainu Ne690 Bix 23.09.2009 (31 3MiHaMu, BHECEHHMH 3T1AHO 3 HakazoM MO3
Vkpaiun Ne 523 Bix 12.07.2012). O6uzBa Oarbkn naiienTiB Oynu noiHpopMoBaHi Mpo METy it 00CAT AOCHIAHUIBKUX MPOLELyp i
nianucanu iHGopMoBaHy MMCEMOBY 3rO/ly Ha y4acTh IXHIX JiTeH y JaHOMY JIOCIIKSHHI.

CraTucTHyHuil aHami3 Oyno IpoBeAeHO 3a JomoMmoroio mporpam Statistica 7.0 StatSoft Inc.1984-2004, (Serial Number
12255555555, USA) and MedCalc version 14.8-© 1993-2014 MedCalc Software bvba (Acacialaan 22 B-8400 Ostend, Belgium).
[Tpouexnypu, jorika Ta iHTEpHIpeTaris ofepKaHUX CTATHCTUYHUX ITapaMeTpiB MaTeMaTHYHO-CTaTHCTUYHOTO aHaTi3y OaszyBaiucs
Ha 3aTralJbHONMPHUHHATUX MOJOXKCHHAX MEAMYHOI Ta 0i0NOTiYHOI CTATHCTUKH. BUKOPHCTOBYBaJ M ONMHCOBHI aHANi3, MOPIBHAHHSI
JIBOX MPOTOpPLiK. BukoprcToByBanyu HemapaMeTpHUHI METOAHN JUIsl IEPEBiPKU BUCYHYTHX Y pOOOTI rimoTe3: JOricTHYHA perpecis 3
BUKOPHCTAHHAM MTOKa3HHKa BigHOCHOTO pu3nKy (RR) i 95% nosipuoro intepsany (CI). PisHunro napamerpis BBaXaau CTaTUCTHY-
HO 3Hauymoto npu p<0,05. Y mpoueci gociiKeHHS MalieHTiB Oya0 PO3MOAiNIEHO HA ABi Tpynu 3a AiarHozoMm: meniakis Ta HI'BLI.

[IpencrasieHa cTarTsd € (parMeHTOM HayKOBO-AOCIHiAHOI poboTn kadenpu neniarpii Nel ta Heonarosorii XapKiBcbkoro Ha-
[[IOHAJILHOTO MEUYHOTO YHIBEPCUTETY Ha TeMy: « MeIrKo-coliabHi acCeKTH ajanTaiii [iTed i3 COMAaTHYHOK ITaTOJIOTIE B CY-
YacHHUX yMOBax» (HoMmep aepkaBHoOI peectpanii 0120U102471).

Pe3ynbTaTH q0CHiIKeHH.

VY 66,6% nitelt i3 3araJibHOT KOTOPTU OyJI0 BCTAHOBIJICHO JiarHo3 1erniakis, a 'y 33,3% niteir — HI'BLI, p=0,0053. Cepenniii Bix
nitedt i3 nemaxiero — 8,4+1,0 pik. Posmonin 3a crarTio cepen aitei 3 nemiaxiero - 50,0% xmomuukis, 50,0% miBuatok, p=1,0000. Ce-
penwuiii Bik miteit 3 HI'BLI — 9,1+1,0 pik. Posmoxin 3a crartio cepexn aiteit 3 HI'BLI - 70,0% xnomuukis i 30,0% nisuatok, p=0,0001.
VY 65,0% nirteif i3 meniakieo qiarHO3 BCTAHOBIIOETHCS Ha OiMbII paHHbOMY erami, Hixk y aiteit i3 HI'BL, p=0,0350. O6TsxenHs
ciMEHHOT0 aHaMHe3y aBTOIMYHHOIO TaTONOTi€l0 crmocTepiranock y 40% aiteit 3 memiakiero. Yci XBopi Ha 1eniakio Oymu cepomo-
3UTMBHHUMH 3a cepojoriyHuMu Oiomapkepamu. Y 95,0% niteit 3 ueniakiero BU3Ha4alIuCh IgA 10 TKaHMHHOI TpaHCTIyTaMiHa3u
tTG-IgA (RR=20,4; 95% CI 1,4-307,2; p=0,0292).

VY 18/30 niteii i3 3aranbHOT KOTOPTH BUABICHO Hiapeto Ta 6o B xuBoTi (RR=0,8; 95% CI 0,4-1,4; p=0,5050), y 17/30 miteit —
3umkenHs anetuty (RR=0,7; 95% CI 0,4-1,3; p=0,2695), y 15/30 niteii — 3akpen i norany npu6asky mMacu tina (RR=0,7; 95% CI
0,3-1,5; p=0,4209), y 14/30 nireit — 3arpumKy ¢izugHOoro po3BuTKy i cnadkicts (RR=0,9; 95% CI 0,4-1,9; p=0,7929). Cunxpom
TiMEePaKTHBHOCTI Ta Ae(PIMUTY yBaru, NOPYLICHHS HIYHOTO CHY Majla TPETHHA 00CTEeKEHHX AiTei. Y BCiX AiTeH i3 meniakiero Oymo
BHABJICHO Pi3Hi cTail aTpodii cnu3oBoi 06010HKN TOHKOT KHIIKK 3a Ki1acudikanieto Marsh-Oberhuber. ¥V niteit i3 HI'B1] ne Buss-
JIeHO aTpO(iYHHUX 3MIH CIN30BOT 000JOHKN TOHKOI KHIIKH (BOPCHHKH Ta KPUIITH HOpMabHOI OynoBH), oqHaK y 60% nux mamieHTis
BUSBICHI iHQITBTPATUBHI 3MiHH (301TbIICHHS iHTpACiTETialbHUX TIM(POUHNTIB).

Bucnosku. I1ij yac npoBeeHHs MOPIBHAIBHOTO aHAJi3y ZOCTOBIPHUX BiIMIHHOCTEH MiX KJIIHIYHMMH IPOSBaMH Lediakii Ta
HI'BI] He 3HaiineHo. Y cimelinoMy anamHe3i aiteit i3 HI'BL] aBroiMmyHHa martosioris He BUsBlieHa, Toi sik 'y 40% manieHTiB i3 medi-
akiero BiH OyB o00TsokeHui. HI'BLL 1iarHOCTYIOTH MicCiis BUKIIOYCHHS B POJMHHOMY aHAMHE31 aBTOIMYHHOI HO30II0Ti{; BiICYTHOCTI
ABTOQHTHUTIN 710 TKAaHbOBOI TPAHIIyTaMiHa3W Ta JE3aMiHOBAHUM MENTHIAM IIiaJnHYy, SHIOMI3iaJbHUX aBTOAHTHTIN, SKi BU3HA-
YarThCs HA TJI1 TIFOTCH-BMICHOT JII€TH, a TaKOXK BifAcyTHOCTI cnenudiuaux IgE no mmenumi. Y BcixX miTel i3 Hesiakiero BUSBICHI
pi3Hi cTazii arpodii cin30Boi 000TOHKK TOHKOT KMIIKH 3a Kiaacudikamiero Marsh-Oberhuber, a y aiteii i3 HI'BLl aTpodivnunx 3min
He 3HaiiieHo, ogHak y 60% manientis 3 HI'BL] Busineni indinsrpaTuBHi 3MiHU CITU30BOT 000IOHKH TOHKOT KUIIKH.

Kuro4doBi ciaoBa: ueniaxis; HCEMEPEHOCUMICTbh IIIIOTEHY 0e3 Ieliakii; 0e3rIrTeHOBA Ii€Ta; iTH.
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PREVENTION OF HYPERALGESIA
IN CHILDREN WHEN USING VARIOUS

ANESTHESIA TECHNIQUES
Ya.V. Semkovych'!, D.V. Dmytriiev’

Communal Non-Profit Enterprise “Ivano-Frankivsk
Regional Children’s Clinical Hospital of Ivano-Frankivsk
Regional Council” (Ivano-Frankivsk, Ukraine)
Vinnytsia National Pirogov Memorial Medical
University (Vinnytsia, Ukraine)?

Summary

Introduction. Opioid-induced hyperalgesia is characterized by a paradoxical response whereby a patient receiving
opioids for pain management could actually become more sensitive to certain painful stimuli. Regional anesthesia can also
impact central sensitization and reduce hyperalgesia after surgery.

The objective of the study was to determine the method of preventing hyperalgesia in the early postoperative period
when using different analgesic regimens in children after anterior abdominal wall surgery.

Materials and Methods. The study included 87 children at the age of 7-18 years who underwent anterior abdominal
wall surgery using different analgesic techniques. Group I included 33 children who underwent anterior abdominal wall
surgery under general anesthesia using fentanyl. Group Il comprised 27 children who underwent anterior abdominal
wall surgery under general anesthesia using the transversalis fascia plane block (TFPB). Group III involved 27 children
who underwent anterior abdominal wall surgery under general anesthesia using the TFPB, combined with the quadratus
lumborum block 4 (QLB-4) via a single injection.

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 Pre-
Carpathian Region with Somatic Diseases, Their Prevention” 2021-2026, state registration number 0121UI111129; the
author is a co-researcher.

Results. In most (48.5 %) patients of Group I, the response to stimulation occurred only when applying pressure forces
of 8 and 10 g, while the motor response was observed to stimulation with a pressure force of 8 g, with the FLACC scale
score of 5.1%0.3, indicating insufficient pain threshold and potential development of opioid-induced hyperalgesia in the
early postoperative period. In patients of Group II and Group IlI, the response to stimulation occurred when applying a
pressure force of 8 g and the FLACC scale scores were 2.9£0.27 and 2.4+0.32, respectively (p<0.05).

Conclusions. The results obtained confirmed the benefits of using regional anesthesia techniques in combination with
conventional analgesia.

Keywords: Hyperalgesia, Children; Regional Anesthesia;, Myofascial Block.

Introduction

Opioid-induced hyperalgesia (OIH) is nociceptive
sensitization after acute of chronic exposure to
opioids. OIH is characterized by a paradoxical
response whereby a patient receiving opioids for pain
management could actually become more sensitive to
certain painful stimuli [1, 2]. The precise molecular
mechanism of OIH is not yet understood. This process
is believed to result from neuroplastic changes in the
peripheral and central nervous systems leading to
sensitization of pronociceptive pathways. The main
mechanisms of developing OIH are associated with
the central glutaminergic system, spinal dynorphins,
descending facilitation, genetic mechanisms as well
as decreased reuptake and increased nociceptive

response. However, the central glutaminergic system
is considered as the most common mechanism of
OIH development. Another hypothesis suggests
that n-methyl-D-aspartate (NMDA) receptors are
involved in the activation/inhibition of glutamate
transport, changes in calcium-regulated intracellular
protein kinase C, cross talk of neural mechanisms
of pain and tolerance. OIH should be suspected
when the effect of opioid treatment wears off in the
absence of disease progression, especially in the
context of unexplained pain or diffuse allodynia
unrelated to original pain, and elevating pain levels
with increasing opioid doses [3].

The data on the clinical prevalence of OIH are
lacking. Several studies on OIH development in the
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perioperative period have primarily focused on the
use of short-acting phenylpiperidine and piperidine
opioids such as remifentanil, alfentanil, and fentanyl,
paying less attention to phenanthrene opioids such
as morphine and hydromorphone [4-7]. Clinical
differentiation of OIH and opioid tolerance remains
challenging without an opioid dose reduction.
Several clinical trials have demonstrated that pain
management can be improved by reducing the opioid
dosage, and hyperalgesia has often been described as
a result of chronic opioid therapy [8].

Central factors, including the regulation of the
central glutaminergic system and NMDA receptors [9]
as well as microglial activation [10], are considered
important factors of OIH development. Activation of
peripheral opioid receptors results in hyperalgesia,
priming of prostaglandin, and changes in the
function of transient receptor potential channels. It is
important to note that the same pathways involved in
OIH are also implicated in the development of opioid
tolerance, opioid analgesia, and chronic pain [11].

OIH should be differentiated from opioid
tolerance, opioid withdrawal syndrome, and opioid
use disorder [12]. OIH is a state of increased
nociception associated with acute or chronic
exposure to opioids, whereas opioid tolerance refers
to a pharmacological effect in which a higher dose of
opioids is required to achieve the desired analgesic
effect. Opioid withdrawal syndrome is a collection
of clinical symptoms that occur due to discontinuing
opioid use [13, 14]. The most effective approach to
manage OIH is prevention. The perioperative period
is associated with high levels of opioid exposure.
OIH can be prevented in the peri-, intra-, and
postoperative periods [15-18]. A retrospective study
revealed that higher doses of intraoperative fentanyl
(>3 g/kg) were associated with an accelerated onset
of postsurgical pain, indicating acute OIH [19].

Regional anesthesia can also impact central
sensitization and reduce hyperalgesia after surgery.
In addition to reducing acute postsurgical pain,
local anesthetics reduce acute inflammation,
early cytokine production, and central markers of
pain sensitization [20, 21]. 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 OIH [22]. 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
[23, 24]. Local anesthetics have been found to act as
NMDA receptor antagonists; therefore, their use in
regional anesthesia may contribute to the treatment
and prevention of OIH [25-31].

The objective of the study was to determine
the method of preventing hyperalgesia in the early
postoperative period using different analgesic
regimens in children after anterior abdominal wall
surgery.

Materials and Methods
The study included 87 (46 boys and 41 girls)
children at the age of 7-18 years who were treated at
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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
[-IT 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; those who refused to
participate in the research; children whose parents
refused to give consent and children who gave no
consent. All children were divided into 3 groups:
Group I included 33 children who underwent anterior
abdominal wall surgery under general anesthesia
using fentanyl; Group II comprised 27 children who
underwent anterior abdominal wall surgery under
general anesthesia using the transversalis fascia
plane block (TFPB); Group III involved 27 children
who underwent anterior abdominal wall surgery
under general anesthesia using the TFPB, combined
with the quadratus lumborum block 4 (QLB-4) via a
single injection. General anesthesia included either
inhalation anesthesia or propofol infusion.

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 [30].
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.

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
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Children from the Pre-Carpathian Region with Somatic
Diseases, Their Prevention” 2021-2026, state registration
number 0121U111129; the author is a co-researcher.

Results and Their Discussion

An analysis of group distribution revealed that
the average age of children was 12.78+0.22 years,
11.2940.29 years, and 11.8+0.11 years in Group I,
Group II, and Group III, respectively. Body weight
was found to be 39.03+1.44 kg, 37.28+2.99 kg, and
38.14+1.83 kg in Group I, Group II, and Group III,
respectively. When assessing gender differences, a
higher prevalence of the condition was observed in
boys in all groups (Table 1).

Determination of the mechanical pain threshold
around the postoperative wound in patients receiving
intraoperative fentanyl infusion found that only 5
(15.1%) patients developed the response to the stimulus
when applying pressure forces of 100 g and 180 g and
the motor response to the stimulus intensity of 100 g.

The FLACC scale score was 3.1+0.2 points, indicating
sufficient pain threshold. Twelve (36.4%) patients
required pressure forces of either 26 g or 60 g and
developed the motor response to the stimulus intensity
of 26 g, with the FLACC scale score of 4.0+0.4 points,
indicating insufficient pain threshold. Most (16,
48.5%) patients receiving fentanyl infusion developed
the response to the stimulus only when applying
pressure forces of 8 g and 10 g and the motor response
to the stimulus intensity of 8 g, with the FLACC scale
score of 5.1+0.3 points, indicating insufficient pain
threshold and the risk of developing OIH in the early
postoperative period. In patients receiving fentanyl at
a dosage of 300-450 pg/day (10-15 pg/kg/day), the
mean dose of fentanyl for adequate pain management
was 10.2£0.4 ug/kg/hour (Table 2). When assessing
the correlation using the Spearman’s correlation
coefficient, a strong negative correlation was found
between the daily fentanyl dose and the pressure force
that elicited the stimulus (r = -0.69, p<0.05).

Table 1

Patient distribution by age, gender, and body weight

Indicator Group |, n=33 Group Il, n=27 Group lll, n=27
Mtm Mtm Mtm
Age 12,78+0,22 11,29+0,29 11,8+0,11
Body weight 39,03%1,44 37,28+2,99 38,14+1,83
Boys, % 51,4+0,84 62,11+1,22 56,21+2,31
Girls, % 48,6+1,24 37,89+2,77 43,79+3,17

Table 2

Prevalence of hyperalgesia in patients undergoing surgery with various anesthesia techniques

Pressure force Number of patients, FLACC scale/ Daily fentanyl Mean fentanyl dose,
' 9 abs./% points dose, pg/day ug/kg/day
Group |
100-180 5/15,1% 3,10,2 300
26-60 12/36,4% 4,0+ 0,4 350 10.2+0.4***
8-10 16/48,5% 5,1+0,3 450
Group Il
100-180 14/52% 2,01+0,11 150
26-60 7 126% 2,6+0,13* 200 7,6+0,5
8-10 6 /22% 2,9+0,27* 250
Group Il
100-180 18/67% 1,52+0,2** 100
26-60 6 /22 % 2,2+0,2** 150 4,2+1,4
8-10 3 /11% 2,4+0,32** 200
Notes:

* a statistically significant difference between Group | and Group Il (p<0.05)
** a statistically significant difference between Group | and Group Il (p<0.05)

Astudy ofthe mechanical painthreshold inchildren
after anterior abdominal wall surgery who received
the TFPB by administering a solution of bupivacaine
under ultrasound guidance and fractionated dose of
fentanyl in the early postoperative period found an
increase in the minimum mechanical pain threshold
as compared to those receiving conventional
anesthesia. [t should be noted that determination of the
mechanical pain threshold around the postoperative
wound in patients receiving intraoperative fentanyl
infusion and regional anesthesia found that most (14,

52%) patients developed the response to the stimulus
when applying pressure forces of 100 g and 180 g
and the motor response to the stimulus intensity of
100 g corresponded to the FLACC scale score, being
on average 2.01+0.11 points, indicating sufficient
pain threshold and adequate anesthesia. Seven (26%)
patients required pressure forces of either 26 g or 60
g and the motor response to the stimulus intensity of
26 g corresponded to pain behavior on the FLACC
scale, scoring 2.6+0.13 points, indicating sufficient
pain threshold and adequate analgesic effect for
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preventing hyperalgesia. In patients who received
regional anesthesia, a reaction to stimulation when
applying pressure forces of 8 g and 10 g was observed
in6(22%)children, which was 2.6 times less compared
to children who received conventional anesthesia.
The motor response elicited by a stimulation force
of 8 g and the FLACC scale score of 2.9+0.27 points
indicated sufficient pain threshold and a pronounced
clinical effect of this anesthesia type for preventing
hyperalgesia in the carly postoperative period. The
use of the TFPB allowed for a reduction in the
fentanyl dosage (150-250 pg/day) to a maximum of
7-10 pg/kg/day, while the mean fentanyl dose for
adequate pain management was 7.6+0.5 pg/kg/hour,
being 2.4 times less than in conventional anesthesia.
A study of the mechanical pain threshold in children
after anterior abdominal wall surgery who received
the TFPB combined with the QLB (QLB+TFPB)
by administering a solution of bupivacaine under
ultrasound guidance and fractionated dose of fentanyl
in the early postoperative period found an increase in
the minimum mechanical pain threshold as compared
to those receiving conventional anesthesia. It should
be noted that determination of the mechanical pain
threshold around the postoperative wound in patients
receiving intraoperative fentanyl infusion and
combined regional anesthesia found that most (18,
67%) patients developed the response to the stimulus
when applying pressure forces of 100 g and 180 g
and the motor response to the stimulus intensity of
100 g corresponded to pain behavior on the FLACC
scale, scoring 1.524+0.2 points, indicating sufficient
pain threshold and adequate pain management. Six
(22%) patients required pressure forces of either 26
g or 60 g and their motor response to the stimulus
intensity of 26 g corresponded to pain behavior on
the FLACC scale, scoring 2.2+0.2 points, indicating
sufficient pain threshold and adequate analgesic
effect for preventing hyperalgesia. In patients who
received combined regional anesthesia, a reaction
to stimulation when applying pressure forces of 8
g and 10 g was observed only in 3 (11%) children.
The motor response elicited by a stimulation force
of 8 g and the FLACC scale score of 2.4+0.32 points
indicated sufficient pain threshold and a pronounced
clinical effect of this anesthesia type for preventing
hyperalgesia in the early postoperative period. The

use of combined regional anesthesia allowed for a
reduction in the fentanyl dosage (100-20 pg/day) to a
maximum of 3-5 pg/kg/day, while the mean fentanyl
dose for adequate analgesia was 4.2+1.4 pg/kg/hour,
being 2.4 times less than in conventional anesthesia.

Postoperative anesthesia was conducted following
the principles of multimodal analgesia. Children
who received conventional opioid anesthesia were
found to require greater doses of analgesics in
the postoperative period (paracetamol injections
— 366.93+69.46 ml) as compared to those who
received regional anesthesia (paracetamol injections
—366.93£69.46 ml and 166.63+20.05 ml in Group II
and Group III, respectively, p<0.05).

Conclusions

Thus, high fentanyl doses are associated with
decreased pain threshold, which is likely related
to the development of central OIH. The use of
the TFPB alone and the combined regional nerve
block, QLB+TFPB, by administering a solution of
bupivacaine under ultrasound guidance reduces
opioid use and pain sensations in children undergoing
anterior abdominal wall surgery, prevents the
development of hyperalgesia. The results obtained
confirm the advantages of the combined regional
nerve block over the nerve monoblock.

Prospects of further research

Further research on the impact of regional
anesthesia techniques on hyperalgesia processes and
triggers for the development of chronic postsurgical
pain is promising.

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 Pre-Carpathian
Region with Somatic Diseases, Their Prevention”
2021-2026, state registration number 0121U111129;
the author is a co-researcher.
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Table 3

Postoperative pain management

Group I, n=33

Group I, n=27 Group lll, n=27

Indicat
ndicator MEm

M+tm M+m

Paracetamol, ml, IV 366,93+69,46

209,38+47,12* 166,63+20,05**

Notes:

*p<0.05 - a statistically significant difference between Group | and Group Il
** p<0.05 - a statistically significant difference between Group | and Group Il
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CHOCIb MPOBPIIAKTUKH TTHEPAJITE3IT V JITEW TPU BUKOPUCTAHHI
PI3HUX METOJUK 3HEBOJIEHHSA

A.B. Cemrosuu’, /1.B. /Imumpies’

KHII «IBano-®@paHkiBcbka 00JacHa AUTAYA KiIiHiYHA jJikapHs IBano-@paHkiBcbKoi 00aacHoi pagny
(m. IBano-®paHKiBCcbK, YKpaina) !
BinHnubkuii HanioHaabHMii MeanyHuii yHiBepcutet imeni B.1. Iluporosa
(M. Binuuusi, Ykpaina)?

Pesrome

Beryn. I'inepanresis, cippurHeHa omioinaMyu XapaKkTepu3yeThCs MapagoKCcalbHOIO PEaKIli€o, 3a SKOi MaIi€HT, SKUH 0TpUMY€E
OTOiTN AN JTIKYBaHHS OO0, HACTIPABII MOXE CTATH OUTBII YyTIIMBUM J0 MEBHUX 00IBOBUX MOApPa3HUKIB. PerionapHa aHecTe3is
TaK0XX MOXKE BIUIMBATH Ha [EHTPaJIbHY CEHCHOITI3alli0 Ta 3MEHIIIYBAaTH Tillepajre3ito Mmicis oneparii.

MeToio gocaigxkenHst OyJo BCTAaHOBUTH CIOCIO mpo¢inakTUKM rimepanresii B paHHbOMY IicisionepaniifHoMy mepioai mpu
pi3HHX cxeMmax 3HEOOJCHHA y AiTel 3 omepalisMu Ha TIepeIHii YepeBHil CTIHII.

Marepias Ta MeTOAH AOCTiZKeHHS. Y JOCIIKeHHI B35 ydacTh 87 JiTeil BikoM 7-18 pokiB, SIKUM ITPOBOAMIOCH OMIEpaTHB-
He BTpyYaHHs Ha NEpeAHIH YepeBHil CTIHII i3 pi3HUMHM BapiaHTaMH aHecTe3ioyoridnoro 3Hebonenus. I rpyny ckuanu 33 nirtei,
OTIEpOBAHMX HA MEPEIHIN YepeBHIN CTIHIN MiJA 3aradbHUM 3HEOONCHHSIM i3 BUKOpUcTaHHAM (eHTtaHimy. Il rpymy ckmamm 27 mi-
Teii, ONepOBaHUX HA MEepeHil YepeBHil CTiHI, MiJ 3aralbHUM 3HEOONCHHIM i3 3aCTOCYBAHHAM PETIOHAPHOTO OJIOKY MonepeyHol
¢acuii xusora (TFPB). III rpyny ckmanu 27 npiteil, onepoBaHMX Ha HMepeAHIN YepeBHill CTiHILI, i 3araJbHUM 3HEOONEHHIM i3
3aCTOCYBaHHSAM peTioHapHOTo 070Ky momepeunoi ¢acuii skuBora (TFPB) B moennanui 3 610Kaq0r0 KBagpaTHOTO M'si3a MOTIEPEKY
(QLB-4) i3 ogHOTO yKOIY.

VYei kiniHIvHI Ta 1a00paTOPHI OCIHIIKCHHS TPOBOIMIINCS BiANOBIIHO 10 ['enbciHCchKOT Aekiapaiiii BcecBiTHROT MEIUYHOT aco-
mianii « ETHYHI TpUHIUIHE MEIMYHUX JOCIIHKEHB 33 YYaCTIO JIOJMHH K 00’ €KT OCIHiKeHH». BiAMOBiqHO 10 YHHHOTO 3aKOHO-
JaBCTBA Tepe]] MoYaTKoOM JOCIiKeHHS KOXKeH iforo cy6’ ekt (6arbku ab0 MOBHOJITHI OMIKyHH Malli€HTa) MiANKcaB aetajbHy dop-
My iH(pOpPMOBaHOI 3roJH Ha y4yacTh y qociijkenHi. CtarTs npoiinuia komicito 3 mutanb etuku Ha 6a3i KHII «IBano-®pankiBcbka
oOmacHa auTsA4a KiriHiuHa JHikapHa [@OPy», mo miaTBepaKy€eThcs BUTATOM 3 IPOTOKOIy Komicii Ne2 Bing 24.02.2022 poxky.

CrarucTuyHy 00pOOKy OTPUMaHMX AaHUX IPOBOAMIIH 3 3aCTOCYBAHHSAM METO/IB BapialliiiHOT CTaTHCTUKH, KOPEIALIHHOTO aHa-
nizy, kputepito CteionenTta. Biporinnumu BBaskanuch BigminHocTi npu p<0,05. [TopiBHAHHS 4acTOK 31iHCHIOBAJIOCH 3a AOIOMO-
TOI0 Z-KpPHUTEpis.

Pobota € ¢pparMmeHTOM HaykoBO-A0CTiAHOT pobotu kadeapu autsunx xsopob [0 IOHMY: «Cran 310poB’s Ta 0c00IMBOCTI
amantanii giteit [IpukapnarTs i3 COMaTHYHIMH 3aXBOPIOBAHHAMH, IX MpodinakTuka», HoMep aepxasHoi peectpanii 0121U111129,
tepminn BukoHaHHA 2021-2026 pp., aBTOp € CHIBBUKOHABIIEM TEMHU.

Pesynbratu pocnimkenns. B 6inpmocti nanientis I rpynu (48,5 %) peakuis Ha moapa3HEHHs BUHHMKaJa JIUIIE MPH 3aCTOCY-
BaHHI crn THCKY 8 Ta 10 1, a pyxoBa peaxiiis Oyia Ha moapa3sHeHHs 3 cuuioo 8 T 3 oninkoro no mkan FLACC 5,1+0,3 6anu, mo
CBITYHIIO TIPO HEIOCTATHIH O0JBOBHUI MOPIT Ta MOXKINUBUN PO3BUTOK OIMiOIA-1HIYKOBAaHHOI Timepaire3ii B paHHbOMY Micisornepa-
uiiHomy nepioai. Y nanientis II ta III rpyn peakuist Ha mogpasHeHHs 3 cuiioto 8 r Ta oninka no mkani FLACC cknana 2,9+0,27 i
2,4+0,32 6aunis Bignosiguo (p<0,05).

BucuoBku. OTprMaHi pe3ylbTaT NiATBEPIAKYIOTh IEPEBArd 3aCTOCYBAHHS PETiOHAPHUX METOIUK 3HEOOJICHHS B KOMIUICKCI 13
TPaAMLIHHOIO aHANTE3i€l0.

Kunrwo4oBi cjoBa: rinepanresis; aitu; perionapna ananresis; miopacuiaipuuii 6;10k.
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V. Likhachov, O. Taranovska OF CHRONIC ENDOMETRITIS
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Ministry of Health of Ukraine
(Poltava, Ukraine)

Summary

Introduction. An essential prerequisite for the normal course of pregnancy is a complete gestational remodeling of
the blood circulation, when the spiral arteries are transformed into uteroplacental vessels with reduced resistance and
constant blood flow. Chronic endometritis is characterized by morphofunctional changes in the mucous membrane and
microcirculatory disorders in the pool of spiral arteries. If pregnancy develops with the above disease, it may lead to
disruption of gestational remodeling of the spiral arteries and contribute to increased resistance to fetoplacental blood flow.

Aim. To study the peculiarities of blood flow in the uterine spiral arteries and uterine arteries during pregnancy in women
with a history of chronic endometritis and to evaluate the role of preconception care in the prevention of pregnancy complications.

Material and Methods.

303 women with chronic endometritis were followed during pregnancy. Of these, 135 received antepartum treatment (Group
1), which included broad-spectrum antibiotics, hormone replacement therapy for 3 months, and L-arginine during the antepartum
period and the first 17-18 weeks of pregnancy. The other 168 women received no treatment during the preconception period
(Group I1). A control group of 20 healthy patients without chronic pre-pregnancy endometritis was also included.

Doppler ultrasound of the spiral and uterine arteries was performed at 5-6 weeks of gestation and 17-18 weeks of
gestation. The systolic-to-diastolic ratio (SDR) was calculated as the ratio of the maximum systolic blood flow velocity to the
end-diastolic velocity, the pulsatility index (PI) was calculated as the ratio of the difference between the maximum systolic
and minimum diastolic velocities to the mean blood flow velocity, and the resistance index (RI) was calculated as the ratio of
the difference between the maximum systolic and minimum diastolic velocities to the maximum systolic blood flow velocity.

The obtained data were processed using the methods of mathematical statistics, calculating the mean sample values
(M), variance (o), standard error of the mean (m), applying the Student’s t-test and calculating the odds ratio using the
statistical software "STATISTICA" (StatSoft Inc., USA).

During the research, the principles of patient-centered care were followed in accordance with the requirements of the
Tokyo Declaration of the World Medical Association, the International Recommendations of the Helsinki Declaration on
Human Rights, the Convention on Human Rights and Biomedicine of the Council of Europe, the Laws of Ukraine, the
Orders of the Ministry of Health of Ukraine, and the requirements of the Ethical Code of the Ukrainian physician.

The paper is an excerpt from the initiative scientific research project of the Department of Obstetrics and Gynecology
No. 2 at Poltava State Medical University, entitled “Optimization of approaches to the management of pregnancy in women
at high risk of obstetric and perinatal pathology” (State registration number 0122U201228, duration:10.2022-09.2027).

Results. In healthy women at 5-6 weeks of gestation, low resistance blood flow with low pulsatility and high diastolic component
was observed in the uterine spiral arteries, as indicated by relatively low resistance indices. In Group Il patients who became
pregnant with chronic endometritis, an increase in SDR by 11.3% (p<0.01), PI by 36% (p<0.01) and RI by 36.2% (p<0.05) was
observed in the spiral arteries at 5-6 weeks of pregnancy, as well as at 17-18 weeks, when SDR increased by 23% (p<0.001), PI
by 63% (p<0.001) and RI by 47.5% (p<0.01) compared to healthy women. No significant changes in resistance indices were found
in the uterine arteries. The calculated blood flow indices in the uterine spiral arteries at 5-6 weeks of gestation were significantly
higher in those Group Il women who developed pre-eclampsia later in pregnancy. In these patients, SDR, PI, and RI were 12.4%
(p<0.05), 21.7% (p<0.05), and 17.7% (p<0.05) higher, respectively, than in group II women who did not develop pre-eclampsia
during pregnancy. Furthermore, the more significant the increase in vascular resistance at the beginning of pregnancy, the more
severe the pre-eclampsia. At 17-18 weeks' gestation, the increase in Doppler blood flow indices in the uterine spiral arteries was
more pronounced and was accompanied by an increase in SDR, PI, and Rl in the uterine arteries.

In women of Group I who received pre-pregnancy treatment for chronic endometritis, both at 5-6 weeks and at 17-18 weeks of
pregnancy, the values of resistance indices in the uterine spiral arteries were significantly lower than in the group of patients who
did not receive such treatment. A more favorable course of pregnancy was also observed: the incidence of spontaneous abortion
decreased by a factor of 2.3 (OR 5.20, 95% CI [1.75-15.42]; p <0.05), and the incidence of pre-eclampsia decreased by a factor of
1.8 (OR 2.3; 95% CI [1.25-4.31]; p <0.05). At the same time, the proportion of moderate forms of pre-eclampsia increased (85%
of cases of moderate pre-eclampsia in Group I versus 73% in Group 1) and the proportion of severe forms decreased (15% versus
27%). The mean duration of disease manifestation also decreased (34.3+0.4 weeks in Group I versus 29.4%0.6 weeks in Group ).

Conclusions: In patients with chronic endometritis, pregnancy is associated with a high incidence of spontaneous
abortion, especially in early pregnancy, and pre-eclampsia. This is accompanied by vasoconstriction and spasm of the uterine
spiral arteries, as evidenced by a significant increase in the resistance indices of these vessels, which appears as early as
5-6 weeks of pregnancy and progresses to 17-18 weeks. It is more pronounced in women whose pregnancy is complicated by
the development of pre-eclampsia. Preconception treatment of chronic endometritis can reduce vascular resistance in the
pre-placental circulation at the stage of cytotrophoblastic transformation of the walls of the spiral arteries, which leads to a
decrease in the incidence of spontaneous abortion and preeclampsia, especially its severe forms.

Keywords: Pre-eclampsia; Chronic Endometritis; Doppler Ultrasound,; Spiral Arteries.
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Introduction

A necessary prerequisite for a normal pregnancy
is a complete gestational remodeling of the blood
circulation, which is achieved by the invasion of
cytotrophoblast cells into the walls of the spiral
arteries [1-4]. As a result, the spiral arteries are
transformed into uteroplacental vessels in which the
endothelial and smooth muscle layers are completely
replaced by endovascular trophoblasts [5-8]. This
ensures a reduction in preplacental resistance to
blood flow, stability of the uteroplacental circulation,
and adequate supply of oxygen and nutrients to the
embryo [8, 9].

The onset of pregnancy in women with chronic
endometritis (CE) is associated with the development
of numerous complications during pregnancy [10-
13]. This is mainly due to the morphofunctional
characteristics of the uterine mucosa resulting
from prolonged persistent inflammatory processes:
destruction of endometrial cells, sclerosis of the
spiral arteries, luminal narrowing with restricted
blood flow [14-18]. This is associated with disturbed
secretory transformation of the endometrium
during the menstrual cycle, decreased synthesis of
endometrial proteins, and disturbances in the activity
of the receptor apparatus of the uterine mucosa
[1,19-21].

Disturbed cytotrophoblastic transformation of
the spiral arteries, together with the development
of gestational endothelial dysfunction, serves as the
main triggering mechanism for the development of
numerous complications, including miscarriage,
intrauterine growth restriction, and pre-eclampsia
[22]. Currently, obstetric practice lacks accessible
methods to assess the adequacy of invasive
procedures in the spiral arteries. The only available
approach to indirectly evaluate the effectiveness of
their gestational transformation is Doppler ultrasound
visualization of the above vessels and measurement
of vascular resistance [23, 24].

The aim is to study blood flow in the uterine
spiral arteries and uterine arteries during pregnancy
in women with a history of chronic endometritis
and to evaluate the role of preconception care in the
prevention of pregnancy complications.

Material and Methods

The paper is an excerpt from the initiative
scientific research project of the Department
of Obstetrics and Gynecology No. 2 at Poltava
State Medical University, entitled “Optimization
of approaches to the management of pregnancy
in women at high risk of obstetric and perinatal
pathology” (State registration number 01220201228,
duration:10.2022-09.2027).

303 pregnant women with a history of chronic
endometritis (CE) were followed during pregnancy.
Of these, 135 were treated for CE in the preconception
period (Group I). This treatment included broad-
spectrum antibacterial agents, hormone replacement
therapy for 3 months, and L-arginine. The latter
was prescribed to restore impaired endometrial
blood flow to improve microcirculation [25] in the
form of an oral solution at a dose of 6 g during the
preconception period and throughout the first 17-
18 weeks of pregnancy. The remaining 168 women

(Group II) received no preconception treatment for
CE. The control group (CG) consisted of 20 healthy
patients who had no history of CE prior to pregnancy.

Doppler ultrasound of the spiral and uterine
arteries was performed at 5-6 weeks of gestation
and 17-18 weeks of gestation. The systolic-to-
diastolic ratio (SDR) was calculated as the ratio of
the maximum systolic blood flow velocity to the
end-diastolic velocity, the pulsatility index (PI) was
calculated as the ratio of the difference between
the maximum systolic and minimum diastolic
velocities to the mean blood flow velocity, and the
resistance index (RI) was calculated as the ratio
of the difference between the maximum systolic
and minimum diastolic velocities to the maximum
systolic blood flow velocity [23, 24].

The obtained data were processed using the
methods of mathematical statistics, calculating the
mean sample values (M), variance (o), standard
error of the mean (m), applying the Student’s t-test
and calculating the odds ratio using the statistical
software "STATISTICA" (StatSoft Inc., USA).

During the research the principles of patient-
centered care were followed in accordance with
the requirements of the Tokyo Declaration of
the World Medical Association, the international
recommendations of the Helsinki Declaration of
Human Rights, the Convention on Human Rights and
Biomedicine of the Council of Europe, the laws of
Ukraine, the regulations of the Ministry of Health of
Ukraine, and the requirements of the Ethical Code of
the Ukrainian Physician.

Results

In healthy women of the control group at 5-6
weeks of gestation, the SDR in the uterine spiral
arteries was 2.03 = 0.04, the PI was 0.66 £ 0.06, and
the RI was 0.47 + 0.06. These values indicated a low
resistance blood flow with low pulsatility and a high
diastolic component, which is expected in the early
stages of physiological pregnancy. At 17-18 weeks
of gestation, the SDR in these vessels decreased by
21% compared to baseline (p <0.001) and was 1.60 +
0.04. The PI was 33% lower than at the beginning of
pregnancy (0.44 £0.04; p<0.01). RIwas 0.40 £ 0.04,
which was not significantly different from the initial
values at the beginning of pregnancy, but indicated
a tendency to decrease this parameter (p > 0.5). In
the uterine arteries of healthy women, the SDR was
2.23 £ 0.06 at 5-6 weeks of gestation and decreased to
1.9 £ 0.04 at 17-18 weeks of gestation, representing a
15% decrease compared to the baseline values at the
beginning of pregnancy (p < 0.001). The PI changed
from 0.84 + 0.06 at 5-6 weeks of gestation to 0.68 +
0.05 at 17-18 weeks of gestation (a 19% decrease, p
< 0.05), while the RI was 0.6 = 0.07 and 0.44 + 0.04,
respectively, with no significant difference (p > 0.05).

In pregnant patients with CE of Group II, we
observed an increase in vascular resistance indices
in the spiral arteries. At 5-6 weeks of gestation, the
SDR in the spiral arteries of these women exceeded
the control values by 11.3% and was 2.26 + 0.07
compared to 2.03 = 0.04 in the control group (p <
0.01). Similarly, the PI was 0.9 + 0.07, 36% higher
than the control group (p < 0.01). The RI was also
36.2% higher than the control values (0.64 + 0.05 vs.
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0.47 + 0.06 in the control group; p < 0.05). At 17-18
weeks of gestation, vascular resistance indices in the
uterine spiral arteries of women with a history of CE
decreased compared to the values at the beginning
of pregnancy, as expected for physiological changes
during pregnancy. However, the Doppler indices
were high compared to those of healthy women at
this stage of pregnancy. Specifically, the SDR in the
spiral vessels of women in Group II was 23% higher
than in healthy patients (1.98 £ 0.05 vs. 1.6 = 0.04 in
the control group; p < 0.001); the PI was 63% higher
(0.72 £ 0.07; p < 0.001 vs. the control group); and
the RI was 47.5% higher (0.59 = 0.05; p < 0.01).

Thus, we observed high values of wvascular
resistance indices in the spiral arteries of the uterus
both in early pregnancy and in the second trimester.
In our opinion, these values are associated with
histologic changes in the uterine spiral arteries that
are characteristic of CE. Authors who have studied
histological changes in the endometrium in this
pathology have reported the presence of sclerosis
and thickening of the walls of the spiral arteries,
narrowing of their lumen, and significant restriction
of blood flow in these vessels in 75.9% of women
with CE [14, 15]. We hypothesize that the above
conditions may significantly restrict blood flow in the
spiral arteries after the onset of pregnancy, especially
if the pathologic histologic changes associated with
CE were not corrected at the preconception stage.

This may be evidenced by the high rate of
complicated pregnancies in women with CE. At this
point, out of 168 women in Group II who conceived
with CE, 41 (24%) had miscarriages, 23 of which
(56%) occurred before 8 weeks of gestation. The high
incidence of pre-eclampsia (PE) is also noteworthy.
PE complicated the course of pregnancy in 37 (32.1%)
women in Group II who carried their pregnancy to
the third trimester, with 27% of cases being severe,
and the mean duration of clinical manifestation was
29.4+0.6 weeks.

The study of uterine arteries in women of Group
II showed no significant deviations from control
values of Doppler indices at both 5-6 and 17-18
weeks of gestation. In early pregnancy, the PI in
these vessels was 2.09+0.07 (p>0.1 compared to the
control group), the RI was 0.8+0.04 (p>0.5 compared
to the control group), and the SDR was 0.6+£0.05
(p>0.5 in the same comparison). At 17-18 weeks of
gestation, the SDR in the uterine arteries of women
in Group II was 1.9440.05 (p>0.5 compared to the
control group), the PI was 0.7£0.06 (p>0.5 in the
same comparison), and the RI was 0.5+£0.05 (p>0.2
in the same comparison). This may indicate that the
blood flow in the spiral arteries is more sensitive and
disturbed earlier than in the uterine arteries.

It is noteworthy that the Doppler indices measured
in the spiral arteries of the uterus in the early stages
of pregnancy were significantly higher in women of
group II who subsequently developed PE. The SDR
in the spiral arteries of these patients was 2.45+0.06
at 5-6 weeks of gestation. This was 21% higher than
in healthy women (2.03+0.04; p<0.001) and 12.4%
higher than in women in Group II who did not
develop PE later in pregnancy (2.18+0.06; p<0.05).
The PI in Group Il women who developed PE during
pregnancy (1.01£0.050) was 53% higher than in the
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control group and 21.7% higher than in Group II
women whose pregnancies progressed without PE
(0.82+0.06; p<0.05). The RI in these women was
0.7340.03, which was 55.3% higher than that in the
control group (0.47+0.06; p<0.05) and 17.7% higher
than that in women in Group II who did not have
preeclampsia (0.62+0.04; p<0.05).

Furthermore, the greater the increase in vascular
resistance in early pregnancy, the more severe the
PE. In Group II patients who subsequently developed
moderate PE, the SDR at 5-6 weeks of gestation was
2.4140.07. This was 18.7% higher than in the control
group (p<0.001). In patients who experienced severe
PE, the SDR in the early terms was 2.58+0.06, which
was 27% higher than the control values (p<0.001).
The SDR in patients who did not develop PE during
pregnancy (2.18+0.06) was significantly lower
compared to the SDR in women who subsequently
developed moderate PE (by 10.5%; p<0.02) and
even lower compared to those who subsequently
developed severe PE (by 18.3%; p<0.001).

Similarly, the PI in the spiral arteries in early
pregnancy was 45.4% higher in Group II patients
who subsequently developed moderate pre-eclampsia
compared to the control group (0.96+0.06 versus
0.66%0.06; p<0.001). However, no significant difference
was observed compared to the values of women in
Group II without pre-eclampsia (p>0.1). Notably, in
patients who subsequently developed severe PE, the PI
was 72% higher than in the control group (1.14+0.07;
p<0.001) and 39% higher than in women without PE
(p<0.001). The difference in PI values between the
subgroups of women with subsequent development of
moderate and severe pre-eclampsia at this time point
was not significant (p>0.05).

The RI in the aforementioned vessels in the early
stages of pregnancy was also higher in women who
subsequently developed moderate and severe pre-
eclampsia. In patients who developed moderate PE,
RI at 5-6 weeks' gestation was 0.66+£0.06, which was
40% higher than the control values (p<0.05), but not
significantly different from the values in women of
this group whose pregnancy was uncomplicated by
PE (0.62+0.04; p>0.5). In women with severe PE,
this parameter was 0.7+0.05 at the beginning of
pregnancy, which was 48.9% higher than in healthy
pregnant women (p<0.01). Comparison of this
parameter in the subgroup of women with moderate
PE (p>0.5) and patients without PE (p>0.1) showed
no significant difference.

Inthesecondtrimester (17-18 weeks) of pregnancy,
spiral artery SDR was higher in women who
subsequently developed moderate pre-eclampsia. It
was 32% higher than in the control group (2.12+0.03
vs. 1.60£0.04; p<0.001) and 12.7% higher than in
women without pre-eclampsia (2.124+0.03; p<0.001).
In women with severe pre-eclampsia, the SDR was
2.3740.05, which was significantly higher than in
controls (48% higher; p<0.001), women without pre-
eclampsia (126% higher; p<0.001), and women with
moderate pre-eclampsia (11.7% higher; p<0.001).
The PI in patients with subsequent moderate pre-
eclampsia (0.80+0.05) was 82% higher than in
controls (0.44+0.04; p<0.001) and 31% higher
than in women without pre-eclampsia (0.61+0.06;
p<0.02). In women with severe pre-eclampsia, the
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PI was 1.1£0.06, which was 2.5 times higher than
in the control group (0.44+0.04; p<0.001), 1.8
times higher than in women without pre-eclampsia
(0.61£0.06; p<0.001), and 1.3 times higher than in
women with moderate pre-eclampsia (0.80+0.05;
p<0.001). Similarly, RI in the spiral arteries was
higher in women with subsequent moderate pre-
eclampsia. It exceeded control values by 64%
(0.72£0.05 versus 0.40+0.04 in the control group;
p<0.001) and was 44% higher than in women without
pre-eclampsia (0.50+0.05; p<0.01). In women with
severe pre-eclampsia, RI was 0.88+£0.06, which was
2.2 times higher than in healthy women (0.40+0.04;
p<0.001), 1.8 times higher than in women without
pre-eclampsia (0.50+0.05; p<0.001), and 1.2 times
higher than in the subgroup of women with moderate
pre-eclampsia (0.72+0.05; p<0.05).

We also observed an increase in Doppler indices
in the uterine arteries at 17-18 weeks' gestation;
however, no significant difference in SDR, PI, and
RI values was observed in these vessels in early
pregnancy. Notably, in women who subsequently
developed severe PE, the SDR at 17-18 weeks'
gestation increased significantly to 2.27+0.01,
exceeding both the control level (by 19%; p<0.002)
and the level in women without PE (by 21%;
p<0.002), as well as in women with moderate PE
(by 13%; p<0.02). The PI in the uterine arteries of
women with subsequent severe PE (1.1£0.04) also
significantly exceeded the values in healthy patients
(0.68+0.05; by 62%; p<0.001), in women in Group
IT without PE (0.71+0.06; by 55%; p<0.001), and in
women with subsequent moderate PE (0.91+0.08;
by 21%; p<0.05). The RI of the uterine arteries also
changed. At the mentioned gestational age, it was
0.624+0.03 in women in Group II who subsequently
developed moderate PE, which was 41% higher than
in controls (0.44+0.04; p<0.001) and 26% higher
than in women without PE (0.49+0.05; p<0.05).
In patients with subsequent severe PE, RI values
reached 0.72+0.03, which was also higher than in
healthy patients (by 64%; p<0.001), higher than in
women without PE (by 47%; p<0.001), and higher
than in women with moderate PE (by 16%; p<0.05).

Thus, Doppler ultrasound performed in pregnant
patients with a history of CE showed signs of
vasoconstriction and spasm in the spiral arteries
of the uterus, manifested by a significant increase
in SDR, PI and RI in these vessels as early as 5-6
weeks of pregnancy, progressing to 17-18 weeks of
pregnancy. It is important to note that at the beginning
of pregnancy, increased vascular resistance is
observed only in the spiral arteries, but as pregnancy
progresses, this phenomenon also occurs in the
uterine vessels. Obviously, the anomalies observed
in pregnant women with a history of CE could
have been prevented by a preconception treatment
capable of improving the state of the endometrium,
its blood supply and the functional characteristics of
the mucosal glands. To confirm this assumption, we
analyzed the above-mentioned vascular resistance
indices in women whose pregnancies occurred after
preconception treatment for CE (Group I). It was
found that at 5-6 weeks of pregnancy the values of
all Doppler indices in the uterine spiral arteries were
significantly lower than the values in the group of

patients who did not receive such treatment and did
not differ significantly from the values observed in
healthy pregnant women.

Finally, in women who received preconception
treatment for CE, the SDR at 5-6 weeks of pregnancy
was 2.04+0.06, which was 10.7% lower than in
women in Group II who did not receive preconception
treatment (p<0.05). The PI in Group I women was
0.67+0.07, showing a 34.3% decrease compared
to the corresponding group (p<0.05). The RI also
decreased by 29.4% (p<0.05) to 0.49+0.04. At 17-18
weeks' gestation, women who received pre-pregnancy
treatment for PE also showed significantly improved
spiral artery blood flow conditions. The SDR was
in the range of 1.68+£0.05, which was 17.8% lower
than in the women of Group II (p<0.001). The PI was
0.49+0.07, showing a 46.9% decrease compared to
the corresponding group (p<0.05). The RI decreased
by 40.4% (p<0.05) to a value of 0.42+0.06.
Consequently, the blood flow in the uterine arteries
also improved.

As a result of the improved blood supply, women
who received preconception treatment had a more
favorable pregnancy outcome. The miscarriage rate
was 10.3% compared to 24% in Group II (OR 2.79;
95% CI [1.45-5.38]; p<0.05). Miscarriage before
the 8th week of pregnancy occurred in 4 patients in
Group 1 (2.96% compared to 13.7% in Group II; OR
5.20; 95% CI [1.75-15.42]; p<0.05). PE complicated
pregnancy in 20 women in Group I (17% vs. 32.1%
in Group II; OR 2.3; 95% CI [1.25-4.31]; p<0.05).
Among these cases, moderate manifestations of this
complication were present in 17 women (85% of PE
cases) in Group I and 27 women (73%) of 37 patients
with PE in Group II (OR 2.51; 95% CI [1.25-5.04];
p<0.05). Severe PE further complicated pregnancy
in 3 women (15% of women with PE) in Group I
and 10 women (27% of women with PE) in Group II
(OR 4.64; 95% CI [1.23-17.48]; p<0.05). The mean
gestational age at onset of PE was 34.3+0.4 weeks in
Group I and 29.4+0.6 weeks in Group II.

Conclusions

Women who conceived with untreated CE
experience a significant increase in SDR, PI and
RI values both in early (5-6 weeks) and late (17-18
weeks) gestation. This indicates vasoconstriction in
the pre-placental circulation, which is associated
with a high incidence of complications such as
miscarriage, especially in the early stages, and pre-
eclampsia. In women who develop pre-eclampsia
during pregnancy, an increase in vascular resistance
in the spiral arteries of the uterus (SDR by 21%,
PI by 53%, RI by 55% compared to the values in
healthy pregnant women) is observed even in early
pregnancy. Preconception care, including treatment
of CE, offers a real opportunity to reduce vascular
resistance in the pre-placental circulation during
cytotrophoblastic transformations in the walls of
the spiral arteries. This, in turn, has positive trends
in reducing spontaneous losses (by 4.6 times) and
pregnancy complications. In women who have
undergone preconception treatment, the incidence of
preeclampsia is reduced by 1.8 times and the duration
of its manifestation is increased.
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3MIHU IHTEHCUBHOCTI MATKOBOTI'O KPOBOTOKY Y BATITHHUX
3 XPOHIYHUM EHAOMETPUTOM B AHAMHE31I

B. Jlixauos, O. Tapanoscvka

IMonTaBchrKkmii nep:kaBHuii Mennyunuii ynisepcurer MO3 Ykpainn
(m. ITosrTaBa, Yikpaina)

Pesrome

Beryn. [l XpoHIYHOTO €HIOMETPUTY XapakTepHi Mop(o-(QyHKIiOHAIbHI 3MiHM B CIM30BiH OOOJIOHII Ta po3naanm Mikpo-
MUpKyIALii B 6aceiini crnipadbHUX aprepiif. PO3BUTOK BariTHOCTI Ha TakoMy ()OHI CYNpPOBOKYETHCS HMOPYIICHHSM TecTaliiHOl
nepeOyIoBY CIipaTbHUX apTepiil 1 Cpusie MiIBUIICHHIO PE3UCTEHTHOCTI MAaTKOBO-IUIOIOBOTO KPOBOTOKY.

MeTa g0c/TiizKeHHSI — BUBUCHHS KPOBOTOKY B CIIpaJIbHUX apTepisiX MaTKH Ta MATKOBHMX apTePisfX B MPOLEC] BATiTHOCTI y XKIHOK
3 XpOHIYHUM €HJIOMETPUTOM B aHAMHE31 Ta OIIHKA POJIi MPEKOHIEeNIiHHOT HTIATOTOBKU Y NPoQiIaKTHIli TeCTaliHHUX yCKIIaJHCHb.

Marepiaa Ta MeTOIH A0CTiIKEHHS.

Cnoctepiranu 3a recramieto y 303 xiHOK, SKi 10 HACTaHHS BAariTHOCTI Malu XPOHIYHMN €HJOMETPUT. 135 3 HUX NpeKoHIen-
niitHo orpumyBanu JnikyBaHHs (I rpyma), sike BKIO4ano aHTHOAKTepialbHI 3aCO0M IIMPOKOTO CHEKTPY ii, 3aMiCHY FOPMOHANIBHY
TEpariro BIPOAOBK 3 MiciIiB Ta L-apriHiH MPOTATOM MPEKOHIENIHHOTO Mepioqy Ta BIPOAOBK mepmux 17-18 TuxkHIB rectamii.
Inmi 168 xinok nikyBanHs He oTpumyBanu (II rpyna). 20 310pOBHX NaLi€HTOK, AKi 10 HACTAHHS BariTHOCTI XPOHIYHOTO EHIOME-
TPUTY HE MaJIM, CKJIAJTH KOHTPOJIBHY TPYILY.

JocmimpkeHHs BUKOHAHI i3 goTpuMaHHAM «[IpaBui eTMYHMX NPUHIUIIB NPOBEACHHS HAyKOBUX MEIMYHUX MOCTiIKEHBb 32
y4acTIO JIOAMHUY, 3aTBEpKeHNX [enbciHchKoto aexnaparieto (1964-2013 pp.).

[TpoBoxuitocst BU3HaUYEHHs cUCTOJIO-AiacToniunoro BignomenHs (CIB); mynscoBoro inpekcy (I1) Ta ingexcy pe3sucTeHTHOCTI
(IP) y cmipanbHUX Ta MAaTKOBHX apTepifx Ha 5-6 Ta 17-18 TmwxkHsax BaritHOCTI. [lokasHuKM 00poOISIIH METOJaMH MaTeMaTHYHOT
CTaTUCTHKH 3 PO3PaXyHKOM CepeiHiX BubipkoBux 3HaueHs (M), aucrepcii (6) Ta MOMHIIOK CEPEAHIX 3HauUeHb (M), OLIHKOI KPUTe-
pito Cr’rofeHTa Ta po3paxyHKy BiporigHocti mancis 3a gornomororo nporpamu « STATISTICA» («StatSoft Inc.», CIIA).

Crarta € ¢parmentoMm inimiatuBHol HJ/IP xadenpu axymepctsa i rinekonorii Ne2 I[ToaTaBchkoro aepKaBHOTO MEAWYHOTO
yHiBepcureTy «ONTHMI3alis MiAXOAIB 0 BEJCHHS BAariTHOCTI Y XIHOK IPYIl BHCOKOTO PU3UKY [0 BUHHUKHEHHIO aKyLIEPChKOT Ta
nepuHaTanbHoi maroaorii» (Nemepxpeectpanii0122U201228, repmin Bukonanus 10.2022-09.2027).

PesyabTaTtu gocaigxeHHs. Y 3I0pOBHX KIHOK B TEPMiHi 5-6 TIIKHIB BariTHOCTI B CHIpaJbHUX apTEpisfiXx MATKH Mae€ Micie
HHU3bKOPE3UCTEHTHHI KPOBOTOK 3 HU3BKOIO MYJIbCALI€I0 | BACOKHM J[IaCTOJIIYHUM KOMITOHEHTOM, TPO LI0 CBiA4aTh BiJIHOCHO HHU3bKI
3HAYEHHSI IHAEKCIB CyAnHHOTO onopy. ¥ maunienTtok I rpynu, recraris skux HacTanga Ha ()OHI XPOHIYHOTO CHIOMETPHTY, Y CIipalib-
HUX apTepisx Bussiene 3poctanas CJAB wa 11,3% (p<0,01), I1I ma 36% (p<0,01), IP 1a 36,2% (p<0,05) na 5-6 THXxKHI BariTHOCTI,
a Takox B 17-18 TmxniB: CJAB Ha 23% (p<0,001), ITI - Ha 63% (p<0,001), IP Ha 47,5% (p<0,01) B mopiBHAHHI 3 MOKa3HUKAMHU
Y 340POBHX kiHOK. JJOCTOBIpHUX 3MiH IHZEKCIB OIIOPY B MaTKOBUX apTepisx He BUABICHO. BumipioBaHi B 5-6 THXKHIB BariTHOCTI
y CHipallbHUX apTepisx MaTKH iHACKCH KPOBOTOKY BHSBHIIMCS TOCTOBIPHO BHIIMMH Y TUX XKiHOK Il rpymw, BariTHiCTh AKHX y TO-
JANBIIOMY YCKJIaJHUIACs PO3BUTKOM mpeeknamncii. ¥V Takux naunientis C[AB na 12,4% (p<0,05), Il —ua 21,7% (p<0,05), a IP
Ha 17,7% (p<0,05) Oynu BUIIMMU 3a MOKAa3HUKH y THX KiHOK II rpymu, siki mpeexnamiicii B X0/ ITOaNbIIOT0 nepediry BariTHOCTI
He Maiu. [Ipu npoMy, yuM OinbmmuM Oylio 3pOCTaHHS CYAMHHOTO OMOPY Ha MOYATKy BariTHOCTI, THM OUIBII TSKKOIO BUSBHIACS
npeekiamicis. ¥ 17-18 THxkHIB BariTHOCTI 3pOCTaHHS AOMIEPOMETPHUYHUX IHJEKCIB KPOBOTOKY B CHipalbHUX apTepisfix MaTKH
Oyu1o OinbII BUpa3sHUM 1 noeanyBanocs 3i 36inpmennsm CIB, I1I Ta IP B maTkoBux aprepisx.

VY xiHok | rpymu, sKi OTpUMYBAJIH NPEKOHIENIiITHE JiKyBaHHS XPOHIYHOTO CHIOMETPHTY, 5K B 5-6 THXKHIB, Tak i B 17-18
THIKHIB BariTHOCTI 3HAYEHHS 1HJEKCIB CyJIMHHOTO OMOPY B CIipPAIbHUX apTepisix MaTKU OyJM JOCTOBIPHO MEHIIMMHU B MOPiBHAHHI
31 3HAYESHHSMHM B I'PYIi MAIEHTOK, 10 TAKOTO JIIKyBaHHS HE OTpUMYyBaJIU. BinMideHuit Takox OinbII cpUsATINBHN epedir Barit-
HOCTI: B 2,3 pa3u 3MeHIIyBasacs 4actora camopinpHoTo BukuaHs (BLI 5,20; A1 95% [1,75-15,42]; p <0,05); B 1,8 pasu — yactoTa
npeexnamicii (BII 2,3; 11 95% [1,25-4,31]; p <0,05). ITpu usomy 3pocia dactka noMipaux ii ¢popm (85% BumaaxiB momipHOi
npeexiamicii y oci6 I rpynu rpynu nporn 73% y Il rpymi) i 3Menmunacs yactka Tsokkoi (15% mporn 27% Bianosinno). Cepenniii
tepmin MaHidectanii xBopoou 3mMenmuscs (34,3+0,4 tuxwi B I rpyni npotu 29,4+0,6 TrxuiB B 11 rpymi).

BucHoOBKHM: VYV Nali€eHTOK, BariTHiCTh SKUX HacTana Ha (OHI XPOHIYHOTO EHIAOMETPHUTY, MAIOTh Miclle BUCOKA YacTOTa CaMo-
BIJIBHOTO II€pepUBaHHs BariTHOCTI, 0COOJMBO Ha paHHIX TepMiHaX, Ta mpeeknamicii. lle moexHyeTbCsS 3 BAa30KOHCTPHUKILIEIO i
CIa3MOM y CIipalbHUX apTepisiX MAaTKH, MPO IO CBIAYHUTH JOCTOBIpHE 3pOCTAHHA 1HAEKCIB OMOPY B IIHX CYIHH, SKE 3’ SABISETHCS
1e Ha T0YaTKy BariTHOCTI, y 5-6 THXHIB, 1 mporpecye n10 17-18 TixkHiB. BOHO € OinbIl BUPaXEHUM y XKIHOK, BariTHICTh SAKHX
YCKJIQIHUIIACSl PO3BUTKOM Ipeexamiicii. [IpoBeieHHs IPeKOHIENIIHOTO JIIKyBaHHS XPOHIYHOTO €HIOMETPUTY JIa€ MOKJIUBICTH
3MEHIINTHU CYINHHY PE3UCTEHTHICTh MPETUIAIEHTAPHOTO KPOBOTOKY Ha eTami HUTOTpo(oOIacCTHYHIX MEPETBOPEHD B CTIHKAX CIIi-
paibHUX apTepiil i MPU3BOAUTH 1O 3MEHIICHHSIM YaCTOTH CAMOBIIBHUX BUKH/HIB Ta MpeeKIaMIICii, 0COOIHBO TKKHX i HopM.

Kunro4oBi cjoBa: npeeknamncis; XpoHniunuii eH0MeTpUT; J0MIEPOMETPis; CHipanbHi apTepii.
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CTAH IIVIOAIB TA HOBOHAPO/IDKEHNX
Y JKIHOK 3 OEPEBPO-BACKYJ/IAPHVMMU
[IOPYIIEHHAMU TA ®PAKTOPAMMU

H.A. Aooyanacea, B.B. J/lazypenko PU3UKY IIOJO X PO3SBUTKY

XapKiBChKUI HAIllOHANbHUI MEIUYHUN YHIBEPCHTET
(M. XapkiB, Ykpaina)

Peszrwome

Bemyn. Llepebposackynsapni 3axeoprosanns (L[B3) y eazimnux - ye 0o0Ha 3 HAUANCTUGIWUX NPOOIEM CYUACHO20 AKY-
wepcmea ma nepuHamonoii, AKa 6UHUKIA GHACIIOOK HEYXULbHO20 3POCHAHHL MAMEPUHCHKOT Md HEOHAMAIbHOI 3AX680PI0-
sanocmi. L[ykpoeuil diabem ma cinepmen3usHi po3iaou - 08a HAUNOWUPeHiui YCKIAOHEeHHs 8a2iMHOCMI, IKI He2amUueHO
BNIUBAIOMY AK HA KOPOMKOCMPOKOSI, MAax i Ha 6i00aieHi pe3ynbmamu 011 mamepi, nio0a ma H08OHAPOOINCEHO2O.

Mema 00cnidxncennsa — U3HaUUMU CMAH NA00A MAd HOBOHAPOONCEH020 V 8AIMHUX I3 YepeOpaibHUMU NOPYUeHH -
MU 3 YPAXYBAHHAM (QaKmMopie pusuxy (einepmoHiuHni posiaou, yykposuti diabem).

Mamepian ma memoou 00cnioxiceHns

Obcmediceno 92 sazimHuux, 3 aKux 00 0CHO8HOI epynu (77 8a2imHux) ysilluiu HCIHKU 3 eKCMPaeeHimaibHow na-
monoei€o, 30kpema, yepebpo-gackyaapHumu zaxeopioeanuamu ({B3) — 20 (21,7%), cinepmensusnumu po3iadamu
(I'P) — 23 (29,8%), yykposum diabemom (L[]]) — 34 (44,1%). Jo xoumpoavnoi epynu 3aayueno 15 scinox (16,3%) 3
Qizionociunoio eazimuicmio ma ix HOBOHAPOOICEHI.

Cmamucmuyna 0o6pobKa 0anuX, OMPUMAHUX Y NPOYeci 00CAI0NCeHHS, BUKOHYBANACA 3 BUKOPUCTHAHHAM €l1eKmpo-
nHux mabauys Microsoft Office Excel 2016 («Microsofty, CILIA) i npoepamu Statistica 10.0 («StatSofty, CLIA).
3Hauywi 6IOMIHHOCMI 03HAK 3ANEAHCHUX YePYNOBAHD 3 03HAKAMU HOPMALbHO20 PO3N0OLLY OYIHIOBALU 3d NAPHUM KPU-
mepiem Cmvrodenma (t-kpumepiii 3a1eiCHUX 6UOIpoK).

Hayxkogi docnidocenns npotiwau Komiciro 3 6ioemuru, nopyuens He susgieno (npomoxoa Ne7 ¢io 05.04.2023 p.).

Hana poboma ¢ ¢ppaemenmom xomniexcnoi HIP xapedpu axywepcmea i einexonoeii Ne2 Xapxiecbkoeo nayio-
HAIbHO20 MedUu4H020 YHigepcumemy « Onmumizayis 0iacnoCcmuKu, 1iKY8AHHS 3AX80PI08AHL PENPOOYKMUBHOI cucmemu
ma yckiaOHeHb 8a2iMHOCMI Y HCIHOK 3 eKCmpazerimanvHolo namonoeietoy (Ne oepocasnoi peecmpayii 0121U11923).

Pesynomamu 0ocnioxncennsn. [[B3 oyau npedcmagneni nacrniokamu yepenno-moskogoi mpasmu y 8 (40%) eéunaoxkax,
20CMPUM HOPYULEHHAM MO3K0B020 KP0600bi2y (iuwemiune, cemopaciune) —y 5 (25%), eninencicio —y 5 (25%), enyeghano-
namieto npu JLII -y 3 (15%), apmepiogenosnoio mpancgopmayicio, aneiomamosnoio kageproio — no 2 (10%) eunaoxu.
Cepeo xcinok epynu I'P npeexnamncia oiacnocmosana 'y 11 (47,8%), eecmayiiina AI' —y 8 (34,7%), xponiuna Al - ¢ 4
(17,4%) eunaoxax. Ilepedocecmayitinuu diabem guasneno y 8 (23,5%) eacimnux epynu L[J], cecmayitinuii —y 26 (76,5%).

IIpu oonnaepomempuunomy 00CrioHcenHi KpOBONIUHY y cepedHiu mozkosiu apmepii (CMA) 6yno iosnaueno docmo-
sipre 3uudicenns (p<0,05) nyarvcayitinoeo indexcy y eacimuux ocnogHoi epynu (1,24+0,09) nopieuano 3 sxcinkamu, aKi
manu gizionozivnuii nepebic recmayitinozo npoyecy (1,82+0,11). Taxoo 8i0pi3HAECA NOKASHUK CUCINOL0-0IACMONTYHOZO
sionowenns y CMA mioc sicinkamu ocHo8HOT ma koumponvHoi epynu (2,4+0,2 ma 3,5+0,3 gionosiono) (p<0,05).

IIpu ananizi nOKA3HUKIB KUCTOMHO-TYHCHO20 CIAHY HOB0HAPOOdCEHUX OY10 8i0MiveHo, wo nokasnuku pH y epy-
nax 3 excmpazeHimanbHol NAmon0i€l0 MAalu 3pyulenns @ Kucay cmopouny. Haubinvwe yi 3pyuienns @io3nayeni 8
2pyni 3 naayeHmapHo OUCQYHKYIE, 00YMO8IEHOI0 HAABHICMIO YYKP0o602o diabemy, 0e pH 6 cepednbomy cmanoguia
7,18%0,05, na mnai niosuwenux nokaznuxie PCO2 0o 56,3+3,4 mm pm.cm. (p<0,05), wo c6iouuno npo HaseHicmo pec-
nipamoprozo ayuodosy y niooie. SHux3CeHHA NOKASHUKIE 0eQiyumy IyHCHUX OCHO8 Y NI00I8 YI€T epynu 6 cepeOHboMY 00
-7,1£0,69 mmonv/n (p<0,05) c6iouuno npo UHUKHEHHS Y HUX NPOAGIE MemabOLIUHO20 AYLU)O3).

Bucnoexu. [lepebposackynapHi 3axeopioeanns yacmiuie gi03Hauanucs y eazimuux sxcinok cmapute 30 pokie, ne-
pesadicho mewxanox obaacmi (80%), wo mooce 6ymu no6’a3aHo 3 GUCOKUM PUSUKOM MPABMamu3ayii, Hedocmamuim
pigHem obcmedceHHs ma NiKY8AHHA OCHOBHO20 3AXBOPIOBAHHSA, d MAKOXC I3 pe3yc-HeeamusHum munom kposi (35%),
2inepmeH3UBHUMU PO3LA0aAMU, YYKPOBUM Oiabemom, niayeHmaprhor OUCOYHKYIEND, PO3POONCEHHS AKUX NPOBOOSLMb
00CmMpOKOBO, WO NIOBUWYE PUSUK HEOHAMANbHUX YCKIAOHeHb ma nepuHamanvhoi 3axeopiosanocmi. I'inepmen3ugni
pOo31a0u ma yykpoeuil diabem MOJCHA 88adcamu Paxmopamu pusuxy po3eumky yepedpo8acKyiApHUX NOPYULEHb V
8a2IMHUX MA NePUHAMANbHUX YCKIAOHEHb.

Knwuoesi cnoea: yepebposackyrapni nopywenna eazimnux; zinepmoniuni poznaou, yykposuii oiabem, oonnie-
pomempis; KUCTOMHO-TYICHUL CINAH KPOBI HOBOHAP0ONCCHUX.

locTpe mopymieHHS MO3KOBOIO  KpOBOOOIry
(F'TIMK) — pingkicHe, 3arpo3inBe yCKIJIAJHEHHS MiJ

BecTyn
LlepeOpoBackyasipHa MATOJIOTisI € OIHIE 13 Haii-

CKJIaJIHIIINX | HEBUPIILIEHUX TPOOIEM OXOPOHH 310POB 4,
sKa Ma€ CyTTEBE COLliaIbHO-EKOHOMIYHE 3HAYCHHS Yepe3
MOLIMPEHHS Ta TSKKICTh MEAMYHUX I COLIajdbHUX Ha-
cimiakiB mus cycmineetBa [1]. IlepebpoBackymsipHi 3a-
xBoproBaHHA (L[B3) y BariTHHX - I1e 0O1Ha 3 HAlBaXKITNBI-
MIKMX TPOOJIEM CYy4acHOTO aKyIIepCTBa Ta HEPUHATONOTIT,
1110 OB S13aHO 3 HEYXMJIbHUM 3pOCTaHHSIM MaTepPHUHCHKOT
Ta HEOHATAJIhHOI 3aXBOPIOBAHOCTI [2].

Yac BariTHOCTI, MOJIOTIB Ta B MiCJISAMOIOTOBOMY Mepi-
oni. lleit TepmiH 00'enHY€ KiTbKa HO30JOTiH, BiAMiH-
HHUX 32 €TIOJNOri€l0, MaToreHe30M, KIIHIYHUMHU TMpo-
SBAMHU: TPAH3UTOPHI IMIEMiYHI aTakH, TiMepTOHIYHI
nepeOpanbHi KpHU3HU, IHCYNBTH. [HCYNBT, MOB'I3aHUM
3 BariTHICTIO, TPAIISETHCS 3piAKa, alle € BaKINUBOIO
NPUYAHOKO 3aXBOPHOBAHOCTI TA CMEPTHOCTI JKIHOK Ji-
TOPOJHOTO BiKy. MloTO yacToTa Bapiroe y 3aIeXHOCTI
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BiJ TEpMiHy rectauii, Ipu IbOMY HaHOUIBIINH PU3UK
CIIOCTEPITAETHCA B TPETHOMY TPUMECTpi, MPHU MOJIO-
rax Ta y paHHbOMY IiCIAIOIOTOBOMY Tepioxi. Barit-
HICTbh Ta MICJISIMOJIOTOBHHI Mepioa 301AbMIYIOTh PU3HK
IHCYJIBTY B KIHOK, IOPIBHSHO 3 HEBAriTHUM Iepio-
noMm, y 1,5-2 pasu [2, 3]. OcHOBHI 3aXBOPIOBaHH,
Taki SK TpOTPOMOOTHYHI 3MiHHM, XBOpOOM cepus Ta
aHomaiii cyaImH MO3Ky, € (aKTOpaMH PHU3HKY pO3-
BUTKY IHCYNABTY Wix d9ac BariTHOCTi. IlimBUIIEHHS
PHU3HMKY IHCYNBTY, TOB’s3aHE 3 BAriTHICTIO, BBa)a-
€ThCs PE3YJIbTATOM 3MiH reMOJMHAMIKHU Ta KOAryIs-

, YCKIJIaJIHEHb BariTHOCTI, TaKHUX SK rlnepToqul
p03nazm, iHdexnii, kpoBOTEUi, CIEKTPOJITHUN AHC-
O6amanc [4]. Pusuk TpoM0O03y BEH TOJIOBHOTO MO3KY
MiABHAIIYETHCS IMiJ 9ac BaTiTHOCTI # CTAHOBUTH 3HA-
YHY YaCTHUHY BCIX MOB'SI3aHUX 3 BAriTHICTIO 1HCYIIb-
TiB [5]. UnHHUKH, M0 30UIBIIYIOTh PU3UK BEHO3HOT
tpomboembonii (BTE) y xiHok: rimepkoarymsuis,
BEHO3HUH 3acTilf, MOMKO/KEHHS CyJIUH - TaK 3BaHa
Tpiaga BipxoBa, KOXEH KOMIIOHEHT SKOI Mae MicIie
MiJ 9ac BariTHOCTI Ta BHUKJIHKA€ TiMepKOATYIAIMIIO,
mo6 3amobirtu kpoBoTeui. 3axBoproBaHicTh BTE
MijJ 9ac BariTHOCTI Ta B MICJSAMOJOrOBOMY Mepioni
OLIHIOETHCA B 5,5-6 pasiB Bulle, HiX y 3arajbHiil m0-
YISl )KIHOK JITOPOMHOTO BiKy [5].

OcTaHHI IOCTiIXEHHS BKa3yIOTh Ha 301MbIICHHS
YacTOTH 1HCYNIBTY, IOB’S3aHOTO 3 BariTHICTIO, Ha-
caMmmepen BHACHIIZOK MMOYACTilMIAHHS TIMEPTCH3UB-
HHUX PO3JaJaiB MPU BariTHOCTI, sKi OXOIUIIOIOTH IIi-
JUH CHEKTpP 3aXBOPIOBaHb, 30KpEMa MpeeKIaMIICiio,
recramiiiny abo XpoHIUHY TinmepTeH3io. 3aralbHOI0
CTpaTeriero JiKyBaHHS TiNEPTOHII MiJ 9ac BaTiTHOCTI
€ TIOTIePEKEHHS MaTepPHHCHKOT [IepedpoBacKyIApHOT
matoJjorii, 30epirayu Mpu I[bOMY MaTKOBO-IUIAI[CH-
TapHy Ta IJIOJOBY LUPKYIAIi0 Ta 0OMEXEHHs TOK-
CHYHOCTI JiKiB s mioxaa [6]. ['inepToHivHi po3yiaau
MOXYTh Bpaxatu Big 5 go 10% BariTHOCTEH, a Oynb-
SKUH TINepTOHIYHUN po3Nag BariTHOCTI MOXe HpH-
3BECTH JO MpEeeKIaMIcii, Ky AiarHOCTyIoTh y 35%
KIHOK 3 TeCTaI[IiHOI0 rinmepTeH3iero i y 25% Tux, XTo
CTpaXKJa€ Ha XPOHIYHY rinepreHsito [7].

[TaTodizionoriuHi nporuecu, IKi MATPUMYIOTh el
nepexing abo Cymepro3uiro mpeekaaMIicii, He € 1oope
3pO3yMiNIMMH; OTHAK BBAXKAETHCS, 11O II€ ITOB'I3aHO 3
MEXaHi3MOM 3HIDKCHHS ILTaleHTapHOoi mepdysii, ska
CHPHUYMHSE CHCTEMHY CHJAOTENaNbHy IUCHYHKIIIIO
cyauns. lle BHHHKAE Yepes MEHII ecbeKTHBHy U TOTPO-
(1)06naCTHqHy 1HBa3110 MaTKOBHUX CHlpaJ‘ILHI/IX aprepii.
V pesynbrari nianeHTapHa TiloKcisl CHPHUsIE PO3BUTKY
KacKaly 3amaJbHHUX SBHII, SAKI MNOPYIIyIOTh OayaHc
aHTiOTeHHHUX (AKTOpPiB, a TAKOX IHAYKYBaHHS arpe-
raiii TpPOMOOIIUTIB, 0 € PE3yJbTaTOM CHAOTEialb-
Hi¥t gucyHKIIT 1 KITHIYHO BU3HAYAETHCS K CUHIPOM
npeeknamicii [8]. CyuyacHi mMoneni MmoB's3ymTh mpe-
SKJIAMIICiIO 3 KOMOIHAIi€I0 MaTePUHCHKOT YyTIUBOCTI
yepe3 MOCWICHY 3amajbHy peakiilo Ha BariTHICTH Ta
3MiHEeHY (QYHKI[IIO MIJIANEHTH 3 BUBITBHEHHIM CTPECO-
BUX (akTOpiB, sKi 3aMyCKAIOTh MOUIMPEHY aKTHBAIII0
eHjorenito cyauH matepi [9, 10].

JloBeneHO, 0 MpEeeKIaMIICisl Ta EKJIAMIICis € He-
3aIeKHUMHU (baKTopaMI/I Ta y 4OTHPH Pasu 361nbmy-
I0Th PU3UK PO3BUTKY IHCYJBTY IIiJ 4ac BariTHOCTI.
epebpoBackynsipHa AuCOYHKIIis, O[O0 BHHHUKJIA de-
pe3 rimepToHiYHI poO3iaau y rectamiiHoMy mepioni,
MOJeE MPU3BECTH J0 IHCYIbTY, HAOPSKY MO3KY, CYyJI0M
Ta MarepuHcbkoi cmeprHocti [11]. I'imepreH3uBHi
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po3nmaau y BariTHOT MOXYThH CIPHUSATH aHTEHATallb-
HHUM pHU3HUKaM 3aTpuMKu pocty miaoxa (3PII), mepexn-
YacHUM IojioraM (HaigacTime STpOTeHH1), MaJlOBO-
JII0, BiANIApYBaHHIO IUIAIIEHTH, JAMCTpECy IJojaa Ta
BHYTPIIIHBbOYTPOOHIH 3arubeni mioxna [12,13].

[Tpeekynamrcis — yHIKaJIbHUH MYJIBTHCHUCTEMHHH
TIMEePTOHIYHKUH pO3JIaJl BariTHOCTI, IO XapaKTepH-
3Y€ThCS TOIMMUPEHHAM CHIOTENIaNbHOI MUCHYHKITIT
Ta iMyHHOI nucperynsanii. [Ipubnnsno 36% xiHok i3
IHCYJNIbTaMH, TOB'SI3aHUMH 3 BariTHICTIO, MAalOTh KO-
MOPOIIHY MPEeKIaMIICiI0, a MPEeKIaMIICIs MOCHUIIIOE
PHU3HK 1HCYJIBTY B MiCIHSIIOIOTOBOMY Mepioai y 6 pasis,
TAaKOX XIHKHM 3 MPECKIaMIICIi€I0 MAIOTh MiJBHIICHUI
pU3HUK ycKkiIamgHeHb Ta cMmepTi [14,15]. Ilpeexnammcis
TaKOX 301IbIIy€ PU3UK AN M0y, OCKLIbKH 20% BH-
MaJKiB MPU3BOJSTH 10 TEPEAYACHUX MOJIOTIB, IO MOXKE
MiJBUIIUTH PU3UK MEPUHATAIBLHOT CMEPTHOCTI Ta 3a-
xBoproBaHocti. [Ipeekyiamrcist mos'sizaHa i3 He3aat-
HICTIO CIIipajibHUX apTepiil nenuayanbHoi 000I0HKH
Ta MIOMETpil0 pPEMOIETIOBAaTH Ha paHHIX TepMiHax
BariTHOCTI, [0 MPHU3BOJUTDH 0 3HIKEHHSI KPOBOTOKY
JI0 TUTAIleHTH Ta 301MbIICHHS OKCHIATHBHOTO CTpecy
ianeHTH. Jleski gaHi J103BOJSIOTH 3pOOUTH MPUIY-
IICHHSI, 10 IUIAIleHTa B MOJAJbLUIOMY CEKPETY€ aHTH-
aHTIOTeHHI ()aKTOpH, SKI MPHU3BOAATH 0 MOUIMPEHOT
CYOWHHOI MUCPYHKIIT y MaTepi Ta MiJBHUIIEHOI aKTHUB-
HOCTi cuMmaTudHOoi HepBoBoi cuctemu [16-19]. Yac-
TOI0 03HAKOIO MpEeeKIaMIICii € HeJOCTaTHICTh pemMo/ie-
JIOBAHHS CYJIUH Uil PO3BUTKY MaTepUHCHKOT CTOPOHU
IUTAIleHTH, MaTePUHCHKOI AeuHaAyanbHOI 00OJOHKHU 3
HIKUYO0I0 Tepdy3iero Ta 3aXBOPIOBAHHSAM JPiOHHX Cy-
nuH mwnaneHt [20]. [IpeekiaMIciss MiABUINYE PU3HK
IHCYTBTY B 4—5 pa3iB MOPIBHSAHO 3 MOIMYISAII€I0 BariT-
HUX, SKi MAlOTh HOpMalbHUI THCK [21].

OcHoBHAa NpHYMHA TNpeekgamrcii noci HeBimo-
Ma, ane € qo0pe BijioMi kKOMOiHaIii CTaHy MJIAICHTH,
IMYHHHUX Ta CyIMHHUX (aKTOPiB, sIKi MPU3BOASATH 10
[bOTO TINEepPTOHIYHOTO po3iany. [lmameHTa mocimae
[HeHTpalbHe Micme B martodizionorii mpeexTami-
cii, OCKIIbKM OCTaHHS HE BHUHUKAE 3a il BIJICYTHOC-

i. BBaxkaeTbcs, 1m0 mpeekiIaMIiciss BigOyBaeThCs y
2 erTamu: Ha NEpPHIOMY aHOMajbHA IJIALEHTAllisd Ta
pPEMO/ICNIIOBAHHS CyJUH MaTepi MPU3BOAATH 1O HEJO0-
cratHpoi mepdy3ii mmameHTH, rimoxcii Ta/abo oxwmc-
HIOBAJIBHOTO CTPECY 3 BHUAIIEHHAM IIALEHTapHUX
(dhakTopiB, M0 BUKIHWKA€E APYTry CTaail0 - CHIOTENI-
anbHy NUCOYHKIIIO Ta 1HII MPOSBU HPEEKIaMICil
[18, 22]. KopoTko- Ta MOBrocTpOKOBiI mepedpoBac-
KYJSIpHI yCKJIaJHEHHSI TpeeKjaMIicii mpeacraBieHi
CHHAPOMOM 000poTHOI eHmedaromnaTii, CHHIPOMOM
060poTHOI mepedpaTbHOi Ba30KOHCTPHUKIII, TeMopa-
FiYHUM Ta IMIEMIYHUM 1HCYJIbTOM, 3aXBOPIOBAHHSIMHU
JIpiOHUX CYAMH T'OJIOBHOI'O MO3KY Ta CYJMHHOIO Je-
MmeHniew [22]. [Ipeeknammcist € IPUYNHOIO KOXXHOTO
TPETHOTO BHIAAKY 3aXBOPIOBAHICTI B aKyIIEpCTBI
ta moHan 50 000 mMaTepWHCHKUX CMepTell Ha pikK y
BChOMY CBiTi [2]. OmuH 3 CHMITOMIB HpEeKIAMIICi]
- MpoTeiHypisi HEe TIIBKU BiNOOpakae MOIMIKOIKEH-
Hsl KJIyOOuYKiB, ajle TAKOXK € YYTIMBHUM IHJUKATOPOM
reHepaizoBaHOl eHIOTeNiadbHOI AucPyHKIii Ta Ka-
HiIgpHOi Backyiomarii, MmO CHpHUsS€ NPOHUKHEHHIO
aTEePOCKIEPOTUIHHUX JIMONPOTEiHIB y CTIHKH CYIHH
[23]. Cepen xiHOK, AKi MepeHECTN 1HCYNBT MiA Yac
BariTHOCTI, MPECKIAMIICIsA/CKIAMIICIS € BaXKJIHMBHUM
(hakTopoM pHU3HMKY SK IS IMIEMIYHOTO, TaK 1 JJIs Te-
MOPAari4yHoro iHCYyJbTY.
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Jo daxropiB pu3uky BuHukHeHHs [[B3 Takox Bif-
HOCHTHCs TecTamiiiHui nykposwuii niadet (I'L/), gac-
TOTa SIKOTO CTPIMKO 3pOCTa€ y BCbOMY CBiTi. @izio-
JIOT1YHI 3MIHH IHCYJIHY Ta JIMiAiB 301IbIIYIOTHCS TiJ
gac BaritHocTi 3 ['LIJ] i e MOXe CBIYUTH PO OCHO-
BHY MeTa0oJIiuHy AMCQYHKIIO, SKa TUMYAacOBO MPO-
SBIsIE€ThCS min dac BaritHOcTi. ['I[/] Takox migBuIIye
PU3UK PO3BUTKY MpEEKIaMIICii Ha Mi3HBOMY TEepMiHi
BariTHOCTI. [liABUIIEHHSA PiBHSA TPHALMITIIIEPOTY B
OCTaHHBOMY TPHUMECTPi € OCHOBHOIO MPUUUHOIO 1HCY-
JIHOPE3UCTEHTHOCTI Ta €HAOTeNanbHol quchyHKIiT,
1110 MOX€ MPU3BECTH JJ0 PO3BUTKY peekiamiicii. byio
BH3HAHO, IO MiABUINCHHS piBHA miniaiB npu [T mix
Yac BaTiTHOCTI y Marepi KOPENroe 3 MpeeKIaMIICiero,
nepe yacHUMU TI0J0TaMU Ta HAPOJKEHHSIM HEMOBIIAT,
BEJIMKHUX 0 TecTamiiiHoro Biky [24].

' acomitoe 3 MiABHIICHUM PH3MKOM HECIPHU-
STIMBUX HACIIIKIB BariTHOCTI y TJI0Ja Ta HEMOBJIS-
TH, 30KpeMa, MOJIOTaMH HIIIXOM KecapeBa pO3THHY,
HaIMipHUM 30iTbIICHHSAM PO3MipiB miona (BEITHKHI
JUJIS TeCTAIifHOTO BiKy a00 MaKpOCOMis), TUCTOII€I0
MJIeYMKiB ab0 TOJOTOBOI0 TPaBMOIO, HEOHATAIbHOIO
rinonIikeMi€r Ta rocmniTanizanicto 10 BiggiaeHHs 1H-
TEHCUBHOI Tepanii HoBOHapoKeHUX [25-27].

Bimomo, mo I'l1/] € ofHUM 3 TPOBIAHIX HE3aICHKHUX
(hakTOpiB PU3NKY PO3BUTKY TOCTPHUX MOPYLICHb MO3KO-
Boro kpoBoobiry (I'TIMK). ITpu mpomy I'lJ] — unHHUK
PHU3HKY 5K MIEPBUHHUX, Tak i moBTopHUX [ TIMK. V ma-
uienTok i3 I'llJ] yacTo po3BUBAETHCS JNaKyHAPHHUH 1H-
CyJBT, TOOTO iH(APKT rOJIOBHOTO MO3KY po3MmipoMm <15
MM y aiametpi. Came I'LI/] Ta aprepianbHa rinepreH3is
(AT) — ocHOBHI (aKTOpH PU3UKY PO3BUTKY JaKyHap-
HUX iH(apkTiB. BaxkmamBo, mo Taki iHpapKTH MO3KY
4acTO MaloTh KIIHIYHO 0e3CMMNTOMHMI nepebir (Tak
3BaHi «HiMi» iHdapkTH). ['LI/] He Tinbku 30inbLIyE pU-
3uk po3Butky I'TIMK, ane it cynpoBoKyeThCs OibI
BRXKHUM IepeliroM i TipmIuM pe3ylbTaToM IHCYIBTY.
Haii6inpmr HeGesnmeunum ans BaritHoi 3 /] € mporpe-
CYBaHHs CYTMHHHX YCKIIa/[HEHb [16,17,28,29].

Iykposuit Jia0eT BariTHUX Ta Fll‘IepTeHBI/IBHl po3-
Jaay BariTHOCTI - JBa HaWIOMIMPEHINN YCKIJIQAHEHHS
BariTHOCTI, SIKI HEraTMBHO BIUIMBAIOThH K Ha KOPOTKO-
CTPOKOBI, TaK i Ha BiAJAJCHI HACTIAKH IS MaTepi Ta
wroxy. IlikaBo, MO TimepTOHIYHI pO3TaaN BariTHOCTI,
BKITIOYAIOYH TECTAaIlIiHY TiMEepPTeH3i10, MpeeKIaMIICiio Ta
SKJIAMIICiI0, YacTimie 3ycTpiuaerses y marepis 3 [/,

MeTa — Bu3HauMTH CTaH IJIOAA Ta HOBOHAPOJKE-
HOTO Yy BariTHHX i3 HepeOpaIbHUMH NOPYIICHHSIMH 3
ypaxyBaHHSIM (HakTOpiB pU3HUKY (TIMEPTOHIYHI po3ia-
I, IyKpOBUH miaber).

MaTtepian Ta meToau gocnigXeHHA

ﬂocnmmenﬂﬂ BUKOHAaHO Ha 0a3i xadenpu aKy-
mepcrBa Ta rinekosiorii Ne 2 XapkiBchbkoro Hamio-
HaJbHOTO MeIu4HOTo yHiBepcutery (XHMY) — y
XapkiBChbKOMY  pETiOHaIbHOMY IIEPUHATATBHOMY
neaTpi KHIT XOP «O6nacHa kiiHIYHA JIKaApHI».
O6crexxeHo 92 BariTHHUX, 3 HUX OCHOBHY TpyIy
(77 BariTHHX) CKJIaJHM KIHKMA 3 €KCTPAarcHITaIbHOO
MaToJIOTi€I0, 30KpeMa, LepeOpo-BacKyIsIpHUMHU 3a-
xpoproBarHsamu (L[B3) - 20 (21,7%), 3 mykpoBum
niaberom (LI) - 34 (37%), 3 rinepTeH3UBHUMHU PO3-
nagamu (I'P) - 23 (25%), KOHTpONBHY TPyHy CKJIaIH
15 BaritHux (16,3%) 3 ¢izionoriyHo0 BariTHICTIO
ta iX HOoBOHapomkeHux. CTaH 1IIOJa OLIHIOBAJIH 3a
JIOIIOMOTOI0 yJIBTPa3BYKOBOTO CKaHYBaHHS 3 JOTMILUIE-
pomeTtpieto Ha amapari HDI 4000 Phillips (CIIA).
3oBHimHA kapaioTokorpadis (KTI) mpoBogumacs 3a
nomomMoroio (erampHOTO MOHiITOpPY Avalon FM30.
CraH HOBOHAPOXKCHOI'O OIIHIOBAJIU 33 NIKAJIOK ATl-
rap uepe3 | i 5 XBUJIMH Ticls HapoOJIKEHHs, uepe3 2
TOJMHU — BUMIpIOBaJIHM HOTO 3PIiCT Ta Bary.

Busnauenns kucnorHo-nyxsoro crany (KJIC) my-
MOBUHHOT KPOBi MPOBOAMIN 3a JAOMOMOTOIO aHali3a-
TOpy ra3iB KpoBi Ta emektpouniTiB EasyStat, kommanii
Medica Corporation (M. beadopa, mrar Maccauycerc,
CIJJA) Busnawanu pH, napuiansaunit CO2 (PCOZ)
napuiansauit 02 (POZ) HaJJIMIIOK JIYTY B KpOBl (BE).

HayxkoBi mocmijkeHHst mpoimian komicito 3 Oio-
eTHKH, MOPYIIeHb HE BUABIEHO (MpoTokod Ne7 Bifm
05.04.2023 p.).

CratuctuvyHa 00poOKa HaHUX, OTPUMAHHUX y MPO-
Heci AOCIIKEHHS, NMPOBOAMIACS 3 BUKOPHUCTAHHSIM
enekrponHux tabnuine Microsoft Office Excel 2016
( «Microsofty, CIIA) i mporpamu Statistica 10.0
(«StatSofty, CHIA).Omirka 3Ha4ymOCTi BiAMiHHOC-
Tel O3HaK 3aJeXHUX YTrpylNoBaHb i3 O3HAKaMU HOp-
MaJIbHOTO PO3MOJIJY NMPOBOAMIOCS 32 MAPHUM KpPH-
tepieM CrTbrofieHTa (t-KpUTEepil 3ajeKHUX BUOIPOK).

Jana pobota € ¢parmeHTtom komruiekcHoi HJIP
kKadenpu akymepcTBa i riHekosorii Ne2 XapkiBcbKo-
T0 HaI[iOHAJTBHOTO MEIMYHOTO yHiBepcHuTeTy «OmTH-
Mi3alis AiarHOCTUKHU, JiKyBaHHS 3aXBOPIOBaHb pe-
HNPOJYKTHBHOT CUCTEMH Ta YCKJIaJHEHb BariTHOCTI Y
JKIHOK 3 €KCTpareHiTajbHOIO marosioriero», Ne nep-
xaBHOT peectpanii 0121U11923).

Pe3ynbraTtn gocnipgXeHHs Ta ix 06roBopeHHs

Cepenniii Bik o0cTexkeHHX XiHOK ckmaB 31,5+1,3
pokiB B xiHok 3 [IB3; 30,2+1,8 pokiB — B xiHOK 3 'P;
30,6+2,4 pokis — y BariTHux 3 L[/] Ta 27,8+3,7 pokiB —
B KOHTPOJBHIN rpyni (tabu.. 1).

Ta6nuusa 1

XapakTepucTuka o6cTeKeHUX XKiHOK

pyna 3 LB lpyna 3 'P [pyna 3 KoHTponbHa rpyna
MokagHukm on(n=2oL)l ° P23 p{n=34;_l£l Pinets) )
CepepfHin Bik, poku 31,5+1,3 30,2+1,8 30,61+2,4 27,8%3,7
Xutenbku micta 5 (20%)* 8 (34,8%) 11 (32,4%) 8 (53,3%)
Jomorocnogapku 16 (80%)* 13 (56,5%) 23 (67,7%) 8 (53,3%)
Rh (-) 7 (35%)* 3 (8,8%) 2 (8,7%) 3 (20%)

* p<0,05 — nopigHsIHO 3 NoKa3HUKaMu KOHMPOIbHOI epynu
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Kurenpkamn M. XapkoBa Oyno 20% XBopuX Ha
1IB3, 34,8% - na I'P, 32,4% - na I, 53,3% Barit-
HUX KOHTpodsHOI Tpymu (p<0,05). Jomorocmomap-
kamu Oynu 80% xBopux Ha IIB3, 56,5% - Ha I'P,
67,7% - na /1, 53,3% BariTHUX KOHTPOJBHOI I'pynu
(p<0,05). Pesyc-neraTuBHH# Tun kpoBi manu 35%
xBopux Ha IUB3, 8,8% - na I'P, 5,9% - na LM, 20%
BaTiTHUX KOHTpOoxbHOI rpymu (p<0,05).

[IB3 Oymo mpeAcTaBIEHO HACIiAKaMU YEePEIHO-
Mo3koBoi Tpasmu (UMT) y 8 (40%) Bumankax, ro-
CTPUM MOPYILICHHSM MO3KOBOro KpoBooOiry (ime-
MiuHe, remopariune) — y 5 (25%), eminenciero — y
5 (25%), ennedanomariero mpu AU — y 3 (15%),
apTepioBeHO3HOO TpaHchopmamiero (ABM), aHrio-
MaTo3HOI0 KaBepHOIo - o 2 (10%) Bumagku. Cepen
kiHok rpynu I'P mpeexnammcis 3ycrpivanacs y 11
(47,8%), rectauiitna Al -y 8 (34,7%), xponiuna AT’
- B 4 (17,4%) Bunankax. [lepearecraniiinuii giadet
BusiBIeHO y 8 (23,5%) Barituux rpynu L[, recramiii-
Hu -y 26 (76,5%).

3 mpuBoxy uepedpo-BacKyIApHUX MOPYIIEHb Ta
eKCTpareHiTalbHOI IMaToJorii BariTHi 3BepTaiucs
3a JOTMOMOTOK y TepMiH Bix 24 1o 36 tuxHiB. Jli-
KyBaJIbHI 3aX0oau OylM CIpsIMOBaHI Ha 30epeKeHHs
BariTHOCTI Ta KOMIIEHCAIiI0 CYNyTHIX 3aXBOPIOBAHb.

3a mamumu Y3Jl yci mimogu mepeOyBald B IO-
B3J0BKHbOMY IIOJIOKE€HHI, TOJIOBHOMY HE€pEaJICKaH-
Hi. [lepmy moswumiro 3aitmanu 73 (94,8%) mnioxis
ocHoBHOi rpynu T1a 14 (93,3%) - rpynu KOHTPOIIO,
B TepeaHboMYy BUAI 3Haxomguiucsa 92,2% rta 86,7%
MJI0MiB BigmoBinHO. bimapietampHu# po3Mip miIogy
BigmoBigaB TepMmiHy BariTHOCTi. IlepembauyBana
Bara IIOAY KOJMBaJiacsi B OCHOBHIW rpymi Big 1400
10 3200 1, y KOHTpOJIbHI# rpymi popiBHioBama 3000-
4100 r y koHTpousbHii (p<0,05). YacroTa BUSABICH-
Hsl niabeTnuHoi ¢deromarii y oOCTEkKEHUX BariTHUX
3 I mopiBuroBama 44,1%, a mpu ' — 17,6%.
Jo ynpTpa3ByKOBHX MapkepiB HOiabeTHUHOI (eTo-
nmatii BigHOCHIM 30iMbIIEHHSA MiAMKIPHOTO KHUPO-
BOTIO MpPOIIApPKy B IJoJAa y TIM'SHIM JIJISHII TOJIB-
K (MOABIMHUI KOHTYp), Y AIASHUI mHUi i KUBOTA;
30inbpmIeHHsT OYyKaJIbHOTO 1HIEKCY, I'elaToMeralik,
crmeHomeraliro Ta kapaiomeranito. YCC y nionis B
00CTeXXeHUX Tpymlax BIpOTIIHO HE BiApi3HANACS Ta
nopiBHOBana 144+16 yn/xs. [InanenTa po3ramoBaHa
mo nepeaHii ctinmi y 51 (66,2%) BariTHUX OCHOBHOT
ta 12 (80%) KoHTpONBHOT TpyNH, Ha O14Hil - B 29,8%
ta 13,3% xiHok, BinnmosigHo (p<0,05). Tperiii cry-
HiHb 3piyocTi wranentu (3a P.Granum) Bin3HauaBcs
y BCiX 00CTEKEHUX BariTHUX KOHTPOJBHOI TPYIH Ta
90,9% ocHoBHOI rpynu. ToBmMHUHA IIANIEHTH B OCHO-
BHI rpymi nopiBHioBana 4,4+0,6 cM, y KOHTPOJb-
Hiit 3,1£0,2cm  (p<0,05). AmuioTnunuit ingexc (Al)
OyB BIpOTIHO HMIKYHMM YXKIHOK OCHOBHOI Tpynu -
10,8+0,7 mopiBHSAHO 3 TPyIOI0 KOHTpOIIO - 18,2+0,5.

JlomiepomeTpuyHe AOCHIKEHHS (eToriamneH-
TapHOI TeMOJWHAMIKH BHSIBIUIO B apTepii MymoBHHU
JIOCTOBiIpHE miABUIIEHHs mylabcoBoro iHaekcy (I1I)
y BariTHUX ocHoBHOi rpynu (1,16+0,04) BimHOC-
HO noka3Huka IIl y BariTHUX >KIHOK 3 KOHTPOJBHOI
rpynu - 0,80+0,05 (p<0,05). ITpu mommepomeTpud-
HOMY JOCHIJKeHHI KPOBOIJIWHY B CEpeaHill MO3-
koBifi aptepii (CMA) Oymo BHSABIEHO TOCTOBIpHE
sHmwkeHHs (p<0,05) IIl y BariTHUX maIi€eHTOK OCHO-
BHOI rpynu (1,24+0,09) mopiBHSHO 3 XIHKaMH, fKi
Manu dizionoriunuii nepedir recrauiifHoro nepioay
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(1,82+0,11). Bigpi3HSBCsS MOKa3HUK CUCTOIO-AiacTO-
nigaoTo BigHOmeHHS y CMA MiXx ’KiHKaMH OCHOBHOT
Ta KOHTPOJbHOI rpynu - 2,4+0,2 Ta 3,5+0,3, Bigmo-
BigHO (p<0,05). Pe3ynapTaru mpoBeAeHOTO AOIIEPO-
METPUYHOTO JOCII)KCHHS MJIALEHTapHO-IJI010BOI0
KPOBOIUJIMHY Jajly 3MOI'y BCTaHOBUTH, LIO Y XKIHOK
[I1B3 abo ioro ¢akropamMu pHU3HUKY BUSBICHO O3Ha-
KM TJIaleHTapHoi 1ncyHKIIT 32 paXyHOK MOPYIIEHb
TeMOJUHAMIYHOTO 3a0e3MeUeHHS TIOY.

Busuenns 6iodizuunoro npodinao (BIIIT) ta pe-
synpraTiB kKapaiorokorpadii (KTI') nnoma y xiHok 3
IB3 mpoxemoHcTpyBao, 1mo cepenns oninka BIIIT y
BariTHUX 3 [[B3 nopiBHmoBana §,4+0,2 6ana i Biporia-
HO BijIpi3HsIACS Bif MOKAa3HMKA KOHTPOJIBHOI IPymy -
9,6+0,3 3a paxyHOK 3HIKCHHS PyXOBOi aKTUBHOCTI Ta
tTonycy miona (p<0,05). BIIIT omiHOBaBCsS y BariTHUX
OCHOBHOI TpyIH sK 3aq0BUIbHUN y 18,2 % Bumankis,
CyMHIBHUH - y 66,2% 1 He3anoBinpHul - y 15,6%, mo
00yMOBJICHO HAasBHICTIO ITAlCHTApPHOI AMCQYHKIIII.
Otpumani mani anamizy BIIIl momoBHIOBammcs pe-
3ynbTaTaMU OLIHKM CTaHy MaTKOBO-IIJIAIEHTAPHOTO
KpOBOOOITY, 110 JI03BOJSUIO 00'€KTHBHO OI[IHUTH CTaH
(eToruaieHTapHOTO KOMILJIEKCY Y BariTHux 3 L[B3.

[Tpu nposenenni KTI' BpaxoByBasm Taxi mokas-
HUKH: 0a3aibHa 9acTOTa CEPIEBUX CKOPOUYCHD, 3MIHH
YaCTOTH CEPIIEBUX CKOPOYEHBb (aKmenepamnis, aere-
nepamis), BapiabinbHICTh cepIeBUX CKopodeHb. [To-
PYIICHHS CTaHy IJIOJY CIOCTEPITraiucs MepeBaxHo y
14,3% 1HOK OCHOBHOI Tpymu. 3a pe3yjbTaramMu 00-
CTEKEHHs KIHOK ocHOBHOI rpynu y 49 (71,9%) Barit-
HUX OyJ0 A1arHOCTOBAHO ILTAI[CHTAPHY AUC(YHKIIIIO,
nepeBakHo y xkiHok 3 [[B3. [Moxoru y kiHOK Tpymu
B3 nwacrtanu y tepmini 37,1+0,7 tuxHi, y rpymi I'P
—36,3+0,4, y rpyni 3 T'IJ] — 35,2+0,4 tuxHi. Ii mo-
Ka3HHUKHU JIOCTOBIPHO BIJAPI3HSIIMCS BiJl TEPMIiHY T10-
J0TiB KOHTpOsbHOI rpynu — 39,5+0,6 (p<0,05).

Bcevoro mapommmucs 41 (53,2%) xmomumk Ta 36
(46,8%) niB4mHOK B OCHOBHI# rpymi Ta 8 (53,3%) xmon-
4yukKiB 1 7 (46,7%) AIBUNHOK - y KOHTPOJIBHIH TpyIi.

VY KIHOK OCHOBHO{ I'pyIlH B 3aJJOBIIBHOMY CTaHi 3a
mkanow Anrap Hapoaunacs 56 (72,7%) nemoBaatr. Y
BariTHUX KOHTPOJIbHOI rpynu yci 15 HoBOHapomxe-
HUX HapoOAMJIMCS Yy 3al0BiapHOMY cTaHi. OmiHKa 3a
IIKaio Amnrap y KOHTPOJBHIM Tpymi JOpiBHIOBaIa
8,9+0,6 Oama, y HOBOHapOMXKEHHUX Bijx xiHOK 3 1IB3
- 7,0£0,4 Gaya, 3 TINEPTCH3UBHUMHU pPO3JIaaaMu -
7,2+0,3 Oana, 3 nmykpoBum aiadbetom - 7,8+0,5 Gana.
TakuMm ynHOM, acikcis crmocTepirajacs y HOBOHa-
pOKeHUX AK Bix BariTHuX 3 (B3, Tak i mpu iHmiH
eKCTpareHiTaixbHIN maTonorii, o CBiIYHUTH MPO 3HA-
YHY pOJb IUTAleHTapHOI AucyHKII B TeHe3i Heo-
HaTalbHUX ITOPYIICHb.

Maca HoBoHapomxenux y rpymni 'L/l BapitoBa-
na Bim 2340 r mo 4600 r, JOpiBHIOKYH Yy cepel-
HpoMmy 3460+430 r. HeoOxigHo Bif3HAYUTH, WO y 7
(20,5%) xiHok wi€l Tpynu Maca HEMOBIAT HEPEBH-
myBana 4000 . Bara HOBOHapOMKEHUX y KIHOK 3
I[IB3 xomuBanacs Big 2200+£210 r go 31004320 1, y
cepenHbomy nopiBHioBajia 2510+375 r. ¥V xinok 3 ['P
Maca HEMOBJIST KonuBanacs Big 2060 mo 3510 r (y
cepenupomy 29404280 r) 3a paxyHOK HepeadyacHUX
MOJIOTIB, @ y XIHOK KOHTPOJBHOI TPy Maca HOBO-
HapomxkeHux Oyma y mexax 3050-3480 r (y cepexn-
HbOMY (32304250 r).

3piCT HOBOHAPOMKEHUX B OCHOBHIH I'pyIli cTaHO-
BHUB y cepeaHbomy 48,3+£3,6 cM, 3 iIHIUBIAYaIbHUMHU
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KOJIUBaHHSAMHU Bijx 44 110 52 cM, y KOHTPOJIBHIN Tpymi
- 50,4+1,2 cM, 3 iHAUBIIyaNTbHUMH KOJMBAHHSIMH Bif
48 1o 52 cMm.

VYckitaiHeHHS CTaHy HOBOHAPO/XKEHOTO BiJ BATiTHUX
3 T'IIJ] naituacTime Oyna oOyMOBiIeHA NiabCTHUHOO (e-
TOMNATi€l0, SIKa JIIarHOCTOBaHA y KOXKHOMY YE€TBEPTOMY
BUMAJIKy TP TeCTaliifHOMY Aia0eTi Ta y KO)KHOMY JIpy-
TOMY BHIIAJKy - NPH TEpeArecTaliifHOMy ITyKPOBOMY
niaberi. PecmipaTopHi yckimagHeHHs (acdikcis HOBOHA-
pomkenoro) Oyna BigsHaueHa y 21 (27,3%) HoBOHapo-
JOKEHOTOo, 3 HUX y 5 Bumankax (25%) - 3 [IB3, y 7 Bu-
nazakax (30,4%) - 3 'P tay 9 Bunaakax (26,5%) - 3 T .

[Mokazuuku kucinoTHo-myxHOoTo cTany (KJIC)
KpOBi Y HOBOHapOJ)KEHHUX B3a€MOIIOB’sA3aHi 31 CcTa-

HOM INIOZOBO-TJIAIGHTAPHOTO KpoB0OOiry. 3MiHH
cepIueBoi AiAIBHOCTI MIOAY Yyepe3 Ae(imuT MI0I0BO-
MJIAEHTapPHOTO Ta3000MiHY CYNPOBOIKYETHCSA PO3-
BUTKOM MOPYILIEHb OOMIHHUX MPOIECIB Ta BAHUKHEH-
HSM anua03y. 3CyB KOHIICHTpAaIlil i0HIB BOIHIO KPOBI
wiona y 0ik KMCIOi peakuii xapakTepu3yeTbes 3011b-
MICHHSM NapiiajdbHOl HAIPYTH BYTJIEKHCIIOTO rasy Ta,
MEHIIOI0 MipOI0, 3pOCTaHHAM KiJTBKOCTI HEJTOOKHCIIE-
HUX TPOAYKTiB 0OMiHy. JlJIst MOPiBHAIBHOTO aHAIi3y
Oynu BUKOpUCTaHI HaiOibm iHGOPMAaTHBHI MOKA3HHU-
ku KJIC: pH kpoBi, mapuiaJlbHUH THCK BYTJIIEKHUCIOTO
rasy ta kuchio (PCO,, PO,) i 1edinut iy’ HUX OCHOB
- BE. Orpumani nokasuukn KJIC kpoBi mioziB jo-
CIIDKYBAaHHUX TPYI MOAaHI B Tabmumi 2.

Tabnuusa 2

KnucnotHo-nyXHU cTaH HOBOHapoOAXeHUX BiA AoCniAXeHUX XKiHOK

Mpyna 3 LIB3 pyna 3P Mpyna 3 U KoHTponbHa rpyna

MokasHuk (n=20) (n=23) (n=34) (n=15)
pH kpoBi 7,20+0,06 7,21+0,07 7,18+0,04 7,39+0,04
MapuianbHWUA TUCK 49 5+2 9* 52,8+3,2* 56,3+3,4* 38,1+3,2
BYrneKkucnoro rasy
(PCO.,), mm pT.CT
MapuianbHWA TUCK 41,742 4% 39,6+1,7* 34,5+1,8* 94.,3+5,7
BYTNEKUCIOr0O KUCHHO
(PO,), mm pT.CT
OediunTt nyxxHmMX -5,6+0,7* -6,9+0,6* -7,1+0,69* -4,5+0,8
ocHoB (BE), mmonb/n

* p<0,05 — nopigHsIHO 3 NOKa3HUKaMu KOHMPOIbHOI epynu

Amnanizytoun nokazaukum KJIC xpoBi HOBOHapo-
JUKeHHX OyJo BiA3HAYEeHO, IO moka3Huku pH y rpy-
nax 3 eKCTpareHiTaJbHOIO MATOJIOTI€I0 Malld 3CyB Y
KHCIy cTopoHy. Haiibinpmie mi 3pyIIeHHs MpOsBIIs-
JUCS y TPpyHi 3 MJIaleHTapHOIo AHCchYyHKLiE, 00y-
MoBneHoto HasBricTio ['IJ[, ne pH B cepenabomy
nopiBHoBana 7,18+0,05, ma Tii MiABHIIEHUX TO-
kaszHukiB PCO2 no 56,3+3,4 mm pr.cT. (p<0,05), mo
CBIIUMJIO TIPO HASABHICTH PECHIPATOPHOIrO AIUI03Y Y
HOBOHAPO/KEHUX. 3HIKEHHs noka3Hukis BE y mio-
IiB wmiel rpynu y cepennbomy a0 7,1+0,69 mmounb/n
(p<0,05), Bka3yBallo Ha BUHHKHCHHS Yy HUX MeTa-
6omigHoTO amuao3y. OTpuMaHi JaHi MiATBEPIKYIOTh,
0 MJjaneHTapHa IuCyHKIisA, 00yMOBIEHA €KCTpa-
reHITaJIbHOIO MATOJOTIEI, BUKIUKAE TUCTPEC TIOAY
3 MOPYIIECHHSM KHCIOTHO-JIY)KHOTO CTaHy KpOBi y Oik
anua03y K Y HEeMOBIIAT Bijg xkiHOK 3 [[BII, Tak i mpu
TSOKKIH TpeexIaMIIcii Ta mepearecTamiiaoMy mgiade-
Ti, 0 MOTpeOdye TOCTPOKOBOTO PO3POIKECHHS.

Hanauus momoMoru 4epe3 HU3bKY OI[IHKY 3a IIKa-
J00 Anrap Ta CKJaaHI CTaHM Y HOBOHApPOKEHHUX
(pecmiparopHi po3ianau, HepedpaibHi 3aXBOPIOBAHHS,
JKOBTSHHLS, aHEMisl, HEKDOTHYHHUIH €HTEPOKOJIIT), Yac-
TOTa SKUX KomBanacs Bin 5,2 no 13%, mepeBaxHO Bif
BariTHUX 3 IJTAallCHTApHOIO AUC(]YHKIIi€r0, 3MiCHIOBA-
Jacs B peaHIMaIiiHOMY BiAJiJIEHHI MEpUHATAIHHOTO
neHTpy. HeBposoriyni mopyuieHHs BiA3Havaiucs y
12,9% HOBOHApPOMKEHUX OCHOBHOI TpyImH, 110 00y-

NitepaTtypa

MOBJICHO JOCTPOKOBUM PO3POKCHHSIM BariTHHX 4e-
pe3 o0TsHKeHHs eKCTpareHiTaIbHOI MaToNIoTii.

BucHoBku

IepeOpoBackynsapHi 3aXBOPIOBAHHS YacTille Bij-
3HAYaJUCS y BariTHUX XiHOK ctapme 30 pokis, me-
peBakHO MemkaHOK oOmacti (80%), mo moxe OyTH
MOB’SA3aHO 3 BUCOKHM PH3MKOM TpaBMaTu3amii, He-
JIOCTAaTHIM piBHEM OOCTEXEHHs Ta JiKyBaHHS OCHO-
BHOT'0 3aXBOPIOBAHHS, a TAKOX 13 pe3yc-HeraTUBHUM
tunom kpoBi (35%), rinepTeH3UBHUMHU pO3JIaJaMH,
YKPOBUM [ia0beToOM, MIANCHTAPHOK AUC(YHKIIETO,
PO3POKEHHS SIKHX NMPOBOISATH J1OCTPOKOBO, L0 Mif-
BHIIY€ PU3UK HEOHATAJIbHUX YCKJIATHEHb Ta IEPHHA-
TalbHOI 3aXBOprOBaHOCTI. ['imepTeH3UBHI po3JIaau Ta
yKPOBHH JiabeT MOXHA BBa)XXaTH (paKTOpaMu pPH3H-
Ky PO3BHUTKY I1epeOpOBACKYyISIpHUX MOPYIIEHb y Ba-
TITHUX Ta NEPUHATAIBHUX yCKIATHCHD.

NepcnekTuBM nopanblINX AOCHAIAXKEHb

Yy nmogajbuioMy IJIAHYETHCA BU3HAYCHHSA CHOOTE-
JiallbHUX PO3JaAiB y BariTHUX 3 LepeOpoBacKysp-
HUMH TOPYIICHHIMU.

KoHdniKT iHTepeciB. ABTopu AeKIapyiOTh Mpo
BiZICYTHICTh KOH(MIIKTY iHTEpECIB.

Oxepena cdiHaHcyBaHHSA. CrarTts ony0aikoBa-
Ha 06e3 Oynb-skoi GpiHaHCOBOT MiTPUMKH.

1. Marsimt MM, Onomnpienxo OI1. Menuko-ekcriepTHI KpuTepii 00MeKeHHS KUTTEAISUIEHOCTI TPU HACIKAX IIEPEHEeCEHOTO IHCYITb-
Ty. BicHuK cormianbHO1 ririenn Ta opraisaimii oxoponu 310poB’st Ykpainu. 2018;1(75):37-45. doi: 10.11603/1681-2786.2018.1.9236

2. Yoshida K, Takahashi JC, Takenobu Y, Suzuki N, Ogawa A, Miyamoto S. Strokes Associated With Pregnancy
and Puerperium: A Nationwide Study by the Japan Stroke Society. Stroke. 2017;48(2):276-82. doi: 10.1161/

STROKEAHA.116.014406

3. Liu S, Chan WS, Ray JG, Kramer MS, Joseph KS. Stroke and Cerebrovascular Disease in Pregnancy Incidence,

89




HEOHATOJIOTISA, XIPYPIISi TA NEPUHATANIbHA MEQULUHA T. X111, Ne 2(48), 2023

NEONATOLOGY, SURGERY AND PERINATAL MEDICINE VoL. xill, Ne 2(48), 2023 KEY TITLE: NEONATOLOGIA, HIRURGIA TA PERINATAL'NA MEDICINA (ONLINE)
ABBREVIATED KEY TITLE: NEONATOL. HIiR. PERINAT. MED. (ONLINE)

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

Temporal Trends, and Risk Factors. Stroke. 2019;50(1):13-20. doi: 10.1161/STROKEAHA.118.023118

4. Karjalainen L, Tikkanen M, Rantanen K, Laivuori H, Gissler M, Jjés P. Pregnancy-associated stroke - a systematic review of subsequent
pregnancies and maternal health. BMC Pregnancy Childbirth [Internet]. 2019[cited 2023 May 18];19(1):187. Available from: https://
bmcpregnancychildbirth.biomedcentral.com/counter/pdf/10.1186/s12884-019-2339-y.pdf doi: 10.1186/s12884-019-2339-y

5. McLean K, Cushman M. Venous thromboembolism and stroke in pregnancy. Hematology Am Soc Hematol Educ
Program. 2016;2016(1):243-50. doi: 10.1182/asheducation-2016.1.243

6. Reddy S, Jim B. Hypertension and Pregnancy: Management and Future Risks. Adv Chronic Kidney Dis.
2019;26(2):137-45. doi: 10.1053/j.ackd.2019.03.017

7. Oli¢ V, Moutengou E, Grave C, Deneux-Tharaux C, Regnault N, Kretz S, et al. Prevalence of hypertensive
disorders during pregnancy in France (2010-2018): The Nationwide CONCEPTION Study. J Clin Hypertens (Greenwich).
2021;23(7):1344-53. doi: 10.1111/jch.14254

8. Braunthal S, Brateanu A. Hypertension in pregnancy: Pathophysiology and treatment. SAGE Open Med
[Internet]. 2019[cited 2023 May 18];7:2050312119843700. Available from: https://journals.sagepub.com/
doi/10.1177/2050312119843700 doi: 10.1177/2050312119843700

9. Steinthorsdottir V, McGinnis R, Williams NO, Stefansdottir L, Thorleifsson G, Shooter S, et al. Genetic
predisposition to hypertension is associated with preeclampsia in European and Central Asian women. Nat Commun
[Internet]. 2020[cited 2023 May 18];11(1):5976. Available from: https://www.nature.com/articles/s41467-020-19733-6.
pdf doi: 10.1038/s41467-020-19733-6

10. Benschop L, Schalekamp-Timmermans S, Schelling SJC, Steegers EAP, Roeters van Lennep JE. Early Pregnancy
Cardiovascular Health and Subclinical Atherosclerosis. J Am Heart Assoc [Internet]. 2019[cited 2023 May 18];8(15):e011394.
Available from: https://www.ahajournals.org/doi/10.1161/JAHA.118.011394 doi: 10.1161/JAHA.118.011394

11. Huang CC, Huang CC, Lin SY, Chang CY, Lin WC, Chung CH, et al. Association between hypertensive pregnancy
disorders and future risk of stroke in Taiwan: a Nationwide population-based retrospective case-control study. BMC
Pregnancy Childbirth [Internet]. 2020[cited 2023 May 18];20(1):217. Available from: https://bmcpregnancychildbirth.
biomedcentral.com/counter/pdf/10.1186/s12884-020-02898-9.pdf doi: 10.1186/s12884-020-02898-9

12. Fox R, Kitt J, Leeson P, Aye CYL, Lewandowski AJ. Preeclampsia: Risk Factors, Diagnosis, Management, and
the Cardiovascular Impact on the Offspring. J Clin Med [Internet]. 2019[cited 2023 May 18];8(10):1625. Available from:
https://www.mdpi.com/2077-0383/8/10/1625 doi: 10.3390/jcm8101625

13. Hromadnikoval, Kotlabova K, Ivankova K, Vedmetskaya Y, Krofta L. Profiling of cardiovascularand cerebrovascular
disease associated microRNA expression in umbilical cord blood in gestational hypertension, preeclampsia and fetal
growth restriction. Int J Cardiol. 2017;249:402-9. doi: 10.1016/j.ijcard.2017.07.045

14. Miller EC, Gatollari HJ, Too G, Boehme AK, Leffert L, Marshall RS, et al. Risk Factors for Pregnancy-Associated
Stroke in Women With Preeclampsia. Stroke. 2017;48(7):1752-9. doi: 10.1161/STROKEAHA.117.017374

15. Seeho SK, Algert CS, Roberts CL, Ford JB. Early-onset preeclampsia appears to discourage subsequent pregnancy
but the risks may be overestimated. Am J Obstet Gynecol [Internet]. 2016[cited 2023 May 18];215(6):785.e1-8. Available
from: https://www.ajog.org/article/S0002-9378(16)30473-2/fulltext doi: 10.1016/j.2j0og.2016.07.038

16. Ananth CV, Hansen AV, Elkind MSV, Williams MA, Rich-Edwards JW, Nybo Andersen AM. Cerebrovascular
disease after placental abruption: A population-based prospective cohort study. Neurology [Internet]. 2019[cited 2023 May
18];93(12):e1148-58. Available from: https://n.neurology.org/content/93/12/e1148 doi: 10.1212/WNL.0000000000008122

17. Black KD, Horowitz JA. Inflammatory Markers and Preeclampsia: A Systematic Review. Nurs Res. 2018;67(3):242-
51. doi: 10.1097/NNR.0000000000000285

18. Reddy S, Jim B. Hypertension and Pregnancy: Management and Future Risks. Adv Chronic Kidney Dis.
2019;26(2):137-45. doi: 10.1053/j.ackd.2019.03.017

19. Lederer M, Wong A, Diego D, Nguyen D, Verma U, Chaturvedi S. Tracking the Development of Cerebrovascular
Risk Factors Following Pregnancy With Preeclampsia. J Stroke Cerebrovasc Dis [Internet]. 2020[cited 2023 May
18];29(6):104720. Available from: https://www.strokejournal.org/article/S1052-3057(20)30096-3/fulltext doi: 10.1016/j.
jstrokecerebrovasdis.2020.104720

20. Shaaban CE, Rosano C, Cohen AD, Huppert T, Butters MA, Hengenius J, et al. Cognition and Cerebrovascular
Reactivity in Midlife Women With History of Preeclampsia and Placental Evidence of Maternal Vascular Malperfusion.
Front Aging Neurosci [Internet]. 2021[cited 2023 May 18];13:637574. Available from: https://www.frontiersin.org/
articles/10.3389/fnagi.2021.637574/full doi: 10.3389/fnagi.2021.637574

21. I[jomone OK, Shallie P, Naicker T. Changes in the structure and function of the brain years after Pre-eclampsia.
Ageing Res Rev. 2018;47:49-54. doi: 10.1016/j.arr.2018.06.006

22. Miller EC. Preeclampsia and Cerebrovascular Disease. Hypertension. 2019;74(1):5-13. doi: 10.1161/
HYPERTENSIONAHA.118.11513

23. Kelly DM, Rothwell PM. Proteinuria as an independent predictor of stroke: Systematic review and meta-analysis.
Int J Stroke. 2020;15(1):29-38. doi: 10.1177/1747493019895206

24. Poonguzhalai S, Kalyanikutty KP. Gestational diabetes mellitus causes dyslipidemia in late trimester: mini review.
Int J Reprod Contracept Obstet Gynecol. 2020;9(1):453-7. 10.18203/2320-1770.1jrcog20195600

25. Parsons J, Sparrow K, Ismail K, Hunt K, Rogers H, Forbes A. Experiences of gestational diabetes and gestational diabetes
care: a focus group and interview study. BMC Pregnancy Childbirth [Internet]. 2018[cited 2023 May 18];18(1):25. Available from:
https://bmcpregnancychildbirth.biomedcentral.com/counter/pdf/10.1186/s12884-018-1657-9.pdf doi: 10.1186/s12884-018-1657-9

26. Ringholm L, Damm P, Mathiesen ER. Improving pregnancy outcomes in women with diabetes mellitus: modern
management. Nat Rev Endocrinol. 2019;15(7):406-16. doi: 10.1038/s41574-019-0197-3

27. Egeland GM, Skurtveit S, Staff AC, Eide GE, Daltveit AK, Klungseyr K, et al. Pregnancy-Related Risk Factors Are
Associated With a Significant Burden of Treated Hypertension Within 10 Years of Delivery: Findings From a Population-
Based Norwegian Cohort. ] Am Heart Assoc [Internet]. 2018[cited 2023 May 18];7(10):e008318. Available from: https://
www.ahajournals.org/doi/10.1161/JAHA.117.008318 doi: 10.1161/JAHA.117.008318

28. Jly6occapcbka 3M, Haropuiok B T. IlykpoBuii niabert i BaritHicTh. Kniniuna jekmis. Mean4yHi aclieKTH 30pOB’s
xKinku. 2019;4-5:5-12.

29. Nzelu D, Dumitrascu-Biris D, Hunt KF, Cordina M, Kametas NA. Pregnancy outcomes in women with previous
gestational hypertension: A cohort study to guide counselling and management. Pregnancy Hypertens. 2018;12:194-200.
doi: 10.1016/j.preghy.2017.10.011

920



AKYLWEPCTBO TA INHEKOJOrIA / OBSTETRICS AND GYNECOLOGY

FETAL AND NEONATAL STATUS IN WOMEN WITH CEREBRO-VASCULAR DISORDERS AND RISK
FACTORS FOR THEIR DEVELOPMENT

N. Abdullaeva, V. Lazurenko

Kharkiv National Medical University
(Kharkiv, Ukraine)

Summary

Introduction. Cerebrovascular diseases in pregnant women are one of the most important problems of modern obstetrics and
perinatology due to the steady increase in maternal and neonatal morbidity. Diabetes mellitus and hypertensive disorders are two of the most
common complications of pregnancy, which negatively affect both short-term and long-term outcomes for the mother, fetus and newborn.

The aim of the study was to determine the state of the fetus and the newborn in pregnant women with cerebral disorders,
taking into account risk factors (hypertension, diabetes mellitus).

Material and methods. 92 pregnant women were examined, of which the main group (77 pregnant women) consisted of women
with extragenital pathology, in particular, cerebrovascular disease - 20 (21.7%), hypertension - 23 (29.8%), diabetes mellitus - 34
(44.1%), the control group consisted of 15 pregnant women (16.3%) with physiological pregnancy and their newborns.

Scientific research passed the bioethics commission, no violations were found (Protocol No. 7 of 05.04.2023).

Statistical processing of the data obtained during the study was carried out using Microsoft Office Excel 2016 (Microsoft,
USA) and Statistica 10.0 (StatSoft, USA). The significance of differences in the characteristics of dependent groups with signs of
normal distribution was assessed by the paired Student's t-test (t-test of dependent samples).

This work is a fragment of the complex research work of the Department of Obstetrics and Gynaecology Ne2 of Kharkiv
National Medical University "Optimisation of diagnostics, treatment of diseases of the reproductive system and pregnancy
complications in women with extragenital pathology", state registration number 0121U11923).

Results. Cerebrovascular disease was represented by the consequences of traumatic brain injury in 8 (40%) cases, acute
cerebrovascular accident (ischaemic, haemorrhagic) - in 5 (25%), epilepsy - in 5 (25%), encephalopathy in cerebral palsy - in
3 (15%), arteriovenous transformation, angiomatous cavity - in 2 (10%) cases. Among women of the hypertension group, pre-
eclampsia was found in 11 (47.8%), gestational hypertension - in 8 (34.7%), and chronic hypertension - in 4 (17.4%) cases. Pre-
gestational diabetes was detected in 8 (23.5%) pregnant women in the diabetic group, and gestational diabetes in 26 (76.5%).

Doppler flowmetry examination of blood flow in the middle cerebral artery (MCA) revealed a significant decrease (p<0.05)
in the pulsatile index in pregnant patients of the main group (1.24+0.09) compared with women with a physiological course of the
gestational process (1.82+0.11). There was a difference in the systolic-diastolic ratio in the SMA between women of the main and
control groups (2.4+0.2 and 3.5+0.3, respectively) (p<0.05).

When analysing the acid-base status of newborns, it was noted that the pH values in the groups with extragenital pathology
had a shift to the acidic side. These shifts were most pronounced in the group with placental dysfunction due to diabetes mellitus,
where the pH averaged 7.1840.05, against the background of increased PCO2 to 56.3+3.4 mm Hg (p<0.05), indicating the presence
of respiratory acidosis in fetuses. A decrease in the deficit of alkaline bases in the fruits of this group to an average of -7.1+0.69
mmol/l (p<0.05) indicated the occurrence of manifestations of metabolic acidosis in them.

Conclusions. Cerebrovascular disease was more common in pregnant women over 30 years of age, mostly residents of the
region (80%), which may be due to high trauma, insufficient examination and treatment, housewives, due to the underlying
disease, as well as with Rh-negative blood type (35%), hypertensive disorders, diabetes mellitus, placental dysfunction, and early
delivery, which increases the risk of neonatal complications and perinatal morbidity. Hypertensive disorders and diabetes mellitus
can be considered risk factors for the development of cerebrovascular disorders in pregnant women and perinatal complications.

Key words: Cerebrovascular Disorders of Pregnant Women; Hypertensive Disorders; Gestational Diabetes Mellitus;
Doppler, Acid-base State of the Blood of Newborns.
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THE ROLE OF MELATONIN IN
COMPLICATED PREGNANCY

A.V. Pushkashu, A.V. Semeniak

Bukovinian State Medical University
(Chernivtsi, Ukraine)

Summary

Introduction. In recent years, there have been significant changes in the understanding of the hormone melatonin
(MT). It has been confirmed that the processes of conception, pregnancy, and childbirth directly depend on the
rhythm and level of MT secretion, but there is no general concept that could describe in detail the mechanisms of
influence on ontogenesis.

The aim of the study. To assess MT in the blood of pregnant with retrochorial hematoma (RCH) up to 12 weeks
of pregnancy.

Material and methods. Two groups were formed: 1st comprized 40 pregnant women with RCH, 2nd, control consisted
of 44 healthy pregnant. Obstetric research, enzyme immunoassay to determine MT, and ultrasound were performed.

The approval of the scientific work was obtained from the Bioethical Commission of the Bukovinian State Medical
University (Ukraine).

Statistical analysis was performed according to generally accepted methods of variational statistics.

The work is a fragment of the research work “Prevention, diagnosis and treatment of disorders of the perinatal
period and the reproductive system of women and adolescent girls” (No. 201110H, state registration number
0111U006499).

Results. A significant decrease of MT in the Ist group and the dependence of its level on the size of the RCH
was revealed: in the case of hematomas up to 1 cm MT (59.31+10.32 pg/ml) (p < 0.001), which is not observed
in hematomas more than 1 cm, which are dangerous for pregnancy (93.98+14.52 pg/ml), which may indicate a
compensatory increase in MT; and the term of pregnancy (in 10-12 weeks 79.03+9.61 pg/ml (p < 0.05), in 5-6 weeks
93.78417.44 pg/ml).

Conclusions. In cases of RCH up to I cm the content of MT decreases with the development of pregnancy, which
can be used as a prognostic marker for the diagnosis of pregnancy complications. The increase in the level of MT
with RCH more than 1 cm can be considered as a compensatory increase for the preservation of pregnancy and a
regulatory influence on the further course of pregnancy.

Key words: Melatonin; Retrochorial Hematoma, Threat of Abortion.

Introduction

In recent years, there have been significant changes
in the understanding of the hormone melatonin
(MT) - its physiology, regulatory role and potential
benefits in various areas of clinical medicine, as MT
properties include anti-inflammatory, antioxidant,
neuroprotective, sleep promoting and immune
enhancing [1]. It has been shown to be a regulator
of physiological processes associated with human
reproduction, embryo and fetal development [2].

MT is a lipophilic hormone synthesized and secreted
mainly in the pineal gland, which acts as a neuroendocrine
transducer of photoperiodic information during the night
[3]. MT biosynthesis starts with its precursor tryptophan
and consists of several enzymatic steps. In addition,
MT can be metabolized by non-enzymatic pathways. It
is important that MT metabolites serve to prolong the
duration of MT action, as MT is rapidly metabolized in
peripheral tissues [4, 5].

MT has amphiphilic properties that allow
it to easily penectrate all membranes, transmit
photoperiodic information to the fetus, and influence
tissue differentiation and hormonal metabolism [6,
7]. The placental tissue is characterized by a very
strong association between its two components: the
mononuclear cytotrophoblast of the villi and the
multinucleated syncytiotrophoblast. MT has an effect
on the induction and blocking of apoptosis of the
villous cytotrophoblast, promotes the development of
syncytiotrophoblast through paracrine, autocrine and/
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or intracrine action of MT1 and MT2 receptors in the
placenta [8], which are used by the placenta to maintain
the balance between villous cytotrophoblast and
syncytiotrophoblast, thus contributing to the normal
development of the placenta [9]. The fusion of villous
cytotrophoblasts forms a syncytiotrophoblast through
an MT-regulated process [10].

In addition, placental MT interacts with MT1 and
MT2 receptors and reactive oxygen species to reduce
oxidative damage to the placenta. Because MT protects
the placenta from antioxidant effects, it has been
recognized as a regulator of placental homeostasis [11].
In the first trimester of pregnancy, the MT1 receptor
is more important in promoting synchronization of the
villous cytotrophoblast by protecting trophoblastic
cells from oxidative damage and promoting apoptosis
in altered cells [12, 13].

In animal and human studies, a correlation between
the circadian clock and the immune system has been
established, as MT has a positive effect on reducing
various diseases of inflammatory origin, including
preterm birth, gestational diabetes, and pre-eclampsia,
by modulating T-cell responses. It has been emphasized
that MT is potent in terms of circadian regulation of
lymphocyte proliferation, enhancing phagocytosis and
stimulating cytokine production [14-17].

MT is required during ovulation, fertilization,
embryo implantation, and ultimately as a regulator
of pregnancy [18]. Several in vitro and in vivo
studies have confirmed that the antioxidant effect of
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MT to scavenge free radicals from the oocyte and
embryo, together with the immunomodulatory effect,
is important to support trophoblast implantation and
invasion. This is confirmed by the MTI1 and MT2
receptors, which are expressed in the placental tissue
during embryo implantation to improve the success and
quality of embryo development.

It has been confirmed that the processes of
conception, pregnancy and childbirth directly depend
on the rhythm and level of MT secretion in the body,
but there is no general concept that could describe in
detail the mechanisms of influence on ontogenesis.

Some studies indicate that excessive activation of
the body's antioxidant system, follicles and oocytes
can negatively affect fertilization efficiency and
embryo development. Some studies emphasize that
the content of MT in the follicular fluid exceeds its
level in the blood, i.e., the follicle itself synthesizes
it or absorbs it from the blood in larger quantities and
plays an important physiological role in the maturation
of follicles and oocytes, the process of ovulation and
fertilization [19, 20]. Other researchers have shown
that MT levels were significantly higher in the serum of
women with infertility compared to the control group,
and half as high in the follicular fluid [21].

In adults, MT levels remain low throughout
the day. Levels begin to rise in the evening, peak
between 02:00 and 03:00, and then decline to low
diurnal concentrations in the morning. MT production
is higher in pregnant women than in non-pregnant
women, increases significantly during pregnancy (up
to 611.4 pg/mL in the first trimester), peaks in the third
trimester, and decreases sharply to 158 pg/mL after
delivery. A significant increase in serum MT levels
occurs at 24 weeks after implantation to 1246 pg/mL,
and increases again to 1372 pg/mL at 32 weeks. These
results indicate that the placenta is the major source of
MT during pregnancy and support the physiological role
of MT during pregnancy. Because the placenta plays a
key role in many pregnancy pathologies, placental MT
production has been studied in the context of high-risk
pregnancies [22, 23].

Several studies have demonstrated the role
of systemic and placental oxidative stress in the
pathophysiology of miscarriage and recurrent abortion.
Insufficient antioxidant protection leads to habitual
abortion. MT, as well as chorionic gonadotropin (CG),
stimulates the secretion of progesterone, which reduces
the degree of uterine tone and prevents immunological
rejection of trophoblast, inhibits the synthesis of
prostaglandins, which can potentially induce uterine
contractions [24, 25].

Thus, in the last decade, the increased interest of
researchers in studying the physiological role of MT in
reproductive function has provided sufficient evidence
not only of its chronotropic activity, but also of a
number of other pharmacologically valuable properties
that determine the optimal course of pregnancy
and childbirth, making it promising to develop new
approaches to its use in obstetrics.

Because it is bioavailable and has little or no
toxicity, it is considered safe and effective for treating
many diseases and maintaining human health. However,
there are few data on the effects of MT supplementation
during pregnancy and possible outcomes. Therefore,
the issue of the effects of MT in obstetrics and its use

is not adequately addressed [26, 27], which makes the
problem relevant.

Another potential application of MT may be its use
in the treatment of insomnia during pregnancy, but
there are no studies with primary results demonstrating
the safety or efficacy of MT for insomnia or other sleep
disorders during pregnancy. The evidence base for the
efficacy of MT is just emerging, but an analysis of the
frequency of positive pregnancy outcomes in patients
showed that it was higher [28, 29].

The aim of this study was to evaluate MT level
in the blood of pregnant women up to the 12th week
of pregnancy with a threat of abortion manifested
by bloody discharge or formation of retrochorionic
hematoma (RCH).

Materials and methods of the study

The work is a fragment of research work of
the Department of Obstetrics and Gynecology,
UDC 618.1-053.34 + 618.1-0536 /.8] -07-084-08
“Prevention, diagnosis and treatment of disorders of
the perinatal period and reproductive system of women
and adolescent girls” (Ne201110H, state registration
number 0111U006499. The term of implementation is
02.2011-12.2015).

According to the purpose, the patients were divided
into two groups: Group I, the main group (MG) - 40
pregnant women with signs of imminent abortion,
especially the presence of bloody discharge or RCH,
and Group II, the control group (CG) - 44 pregnant
women without complications in the first trimester of
pregnancy. There were no women who worked at night
among the patients.

The following research methods were used in the
study: general clinical (determination of complaints,
taking anamnesis, general somatic medical examination)
and obstetric examination, special research methods
to determine the amount of MT, CG, ultrasound to
determine the condition of the fetus, the size of RCH.

Preparation of patients for melatonin determination
according to general rules. Time of sampling: 8.00-
9.00 a.m., material: blood serum.

Melatonin ELISA kits are used for determination
of melatonin level in blood of pregnant women. The
principle of analysis is based on enzyme-linked
immunosorbent assay. The mean value of MT in serum:
03:00 18.5-180 pg/ml, 08:00 3.8-80.4 pg/ml.

Statistical analysis was performed using generally
accepted methods of variance statistics. Reliability
was assessed using Student's t-test. Differences were
considered significant at a significance level of p<0.05.

The study was approved by the Bioethics Committee
of the Bukovinian State Medical University (Ukraine).
Personal data were processed after obtaining informed
consent from the patients.

Research Results and Discussion

To determine the effect of MT on the course
of pregnancy and childbirth, the incidence of
complications, we performed its determination in
pregnant women of the main and control groups. To
determine the fetal condition, we also determined CG.

Taking into account that pregnant women with
a risk of abortion were of different gestational age,
and pregnant women in the CG were within 10-12
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weeks, we formed three subgroups in the study group.
The expediency of forming three subgroups is due to
qualitative statistical analysis and dynamic observation of
changes in blood MT depending on gestational age. Thus,
the Ist subgroup of the study group (1SG of the study
group) included 23 pregnant women at 10-12 weeks of
gestation, the 2nd subgroup of the study group included
13 pregnant women at 8-9 weeks of gestation, and the 3rd
subgroup of the study group included 4 pregnant women
at 5-6 weeks of gestation. Three subgroups were formed
during the study because it is known that the level of MT
should increase with gestational age due to synthesis
in the chorion-placenta. Since the data in the literature
are contradictory, we determined MT during the first

trimester, starting at 5 weeks of pregnancy.

It is known from the medical history that in MG
the pregnancy was the first in 20, repeated in 20, in
CG the first in 23, repeated in 21, previous pregnancies
were complicated by miscarriage in MG: in 5 cases
spontaneous miscarriage, 4 stillbirths, 1 premature
birth, in CG: in 3 cases spontancous miscarriage, 4
stillbirths. Thus, there was no significant difference in
the history of miscarriage (Table 1).

As a result of the study, it was found that the MT
level depends on the size of RCH, so we calculated
MT with hematoma size up to 1 cm, more than 1
cm and the third group where there was marginal
chorionic detachment (Table 2).

Table 1

Medical history of pregnant women in main and control groups

Medical history Main group (n=40) Control group (n=44)
Spontaneous miscarriage 5 3
Stillbirth 4 4
Premature birth 1 0

It was found that RCH up to 1 cm was observed
almost twice as often as more than 1 cm at 8-12 weeks
and twice as rarely at 5-6 weeks. There was a slight
trend towards marginal detachment.

The next step of the study was to determine the
MT in pregnant women with different sizes of RCH. A
significant decrease in MT was found in all subgroups
of the main group. A decrease in MT was also found

with increasing gestational age, which can be used
as a prognostic marker for pregnancy complications
in the first trimester. A significant decrease in MT
was observed in hematomas up to 1 cm, but not in
hematomas larger than 1 cm, which are more dangerous
for pregnancy. The data may indicate a compensatory
increase in MT in threatening conditions to further
preserve the pregnancy.

Table 2

Size of retrochorionic hematoma in the main group depending on gestational age

Subgroups Up to 1 cm, n (%) More than 1 cm, n (%) Marginal detachment, n (%)
10-12 (n=23) 15 (65,2) 6 (26,1) 2 (8,7)
8-9 (n=13) 7 (53,8) 5 (38,5) 1(7,7)
5.6 (n=4) 1(25) 2 (50) 1 (25)
Total 23 13 4

In 1SG of MG, in case of RCH up to 1 cm, 7
(44.7%) i.e. less than a half, had a normal pregnancy
and delivery, in all other cases, pregnancy and delivery
were complicated, in case of RCH more than 1 cm in
50% had a normal pregnancy and delivery.

In case of RCH up to 1 cm with subsequent

normal course of pregnancy and delivery we have a
significantly lower level of MT 60.06 pg/ml, in case
of complicated pregnancy and delivery 66.07 pg/ml. In
this case, in the presence of RCH, the determination
of MT can be a prognostic sign for further pregnancy
management.

Table 3

Comparative characteristics of melatonin level in the main and control groups and at different sizes of
retrochorionic hematoma (pg/ml)

Con(tr:t::)ﬁ;oup Main group Up to 1 cm More than 1 cm dévtlgéﬂ':]aelm
Control group 124,27+9,12 - - - -
Main group ) (n=23) (n=15) (n=6) (n=2)
10-12 weeks 79,03+9,61** 63,61+12,08** 93,98+14,52* 92,08+10,39*
Main group ) (n=13) (n=7) (n=5) (n=1)
8-9 weeks 84,69+23,11* 59,31+10,32** 127,7+52,04 47,3
Main group ) (n=4) (n=1) (n=2) (n=1)
5-6 weeks 93,78+17,44* 78,59 103,51+57,22 89,51

Note: *p < 0,05
**p < 0,001
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In 3 (50%) cases of RCH more than 1 cm with
subsequent normal course of pregnancy and labor, the
MT level is significantly lower than 85.15 pg/mL, in
complicated pregnancy 102.77 pg/mL (p < 0.05).

In 2SG of MG, in the case of RCH up to 1 cm with
further normal course of pregnancy and delivery in 2
(28.6%) we have a lower level of MT 50.22 pg/ml,
where pregnancy and delivery were complicated in 5
(71.4%), MT 62, 94 pg/ml, in case of RCH over | cm
with further normal course of pregnancy and delivery in
1 (20%) low level of MT 57.8 pg/ml, where pregnancy
and delivery were complicated in 4 (80%), MT 145.17
pg/ml (p < 0.05).

In 3SG of MG in the case of RCH up to 1 cm in
1 (33.3%) MT 78.59 pg/ml, foot presentation, over 1
cm in 2 (66.7%) cases, normal course MT 71.18 pg/ml,
pathological MT 135.84 pg/ml.

In the case of marginal detachment, two women had
a normal course of pregnancy and delivery: at 6 weeks,
MT 89.51 pg/ml and at 8 weeks, MT 47.3 pg/ml, and
complicated at 11-12 weeks, MT 92.08 pg/ml.

Thus, in all cases of complicated pregnancy and
delivery in the presence of RCH, there is a tendency to
an increased level of MT.

Chorionic gonadotropin: in pregnant women of
ISG of MG 53.63 ng/ml, CG 45.85 ng/ml. In pregnant
women of 2SG of MG 47.68 ng/ml, 3SG of MG 40.55
ng/ml. Thus, no significant difference was found despite
the presence of RCH. Also, no significant difference
was found in the subsequent normal and complicated
course of pregnancy.

Normal CG levels may be evidence of chorionic
function and pregnancy preservation despite a significant
decrease in MT. An increase in MT levels in RCH over
1 cm may be due to an increase in synthesis in both the
chorion and the CNS as a stress response to compensate
and normalize the fetal state under extreme conditions
of impaired blood supply and further development
of the pregnancy. That is, increased sleepiness and
fatigue in the first trimester of complicated pregnancy
are important for compensatory increase in MT, which
should be considered in the management of such patients
and provide them with appropriate recommendations for
adequate rest and sleep.

The results of pregnancy and delivery are quite

interesting. We considered the CG as a group of healthy
pregnant women whose first trimester of pregnancy
was uneventful, but the results of further pregnancy
and delivery in both groups are not encouraging.
The presence of placental dysfunction and fetal
growth retardation syndrome is striking, confirming
our hypothesis of a compensatory increase in MT in
threatening conditions, as well as an increased number
of complications in MQG. It is also noteworthy that
the control group had an increased level of MT in the
presence of other complications.

Conclusions

1. Melatonin level in the presence of retrochorionic
hematoma in the first trimester is significantly lower,
with the development of pregnancy decreases to 16%,
which may be a prognostic sign and is different from
chorionic gonadotropin, whose changes are unreliable.

2. In the case of retrochorionic hematoma up to 1 cm
at any gestational age up to 12 weeks, a significantly
lower level of melatonin is observed (p <0.001) than in
hematoma over 1 cm, where no significant difference
was found.

3. Instead, during complicated pregnancy and
childbirth, melatonin levels are higher than during
normal pregnancy, which can be seen as a compensatory
increase to maintain the pregnancy.

4. Since melatonin levels are higher in complicated
pregnancy and delivery and in hematoma over 1 cm and
do not differ significantly from the control group, it can
be concluded that melatonin has a regulatory effect on
the further course of pregnancy.

Prospects for further research

Future plans include studying serotonin levels
and determining the relationship between melatonin,
serotonin, and chorionic gonadotropin to predict and
prevent pregnancy complications.

Conflict of interest. The authors declare no
conflict of interest.

Sources of funding. The article was published
without any financial support.

Table 4

Results of pregnancy and delivery

Main group (n=40) Control group (n=44)
Normal delivery 17 (42,5 %) 21 (47,7%)
Early rupture of membranes 8 (20 %) 4 (9,1 %)
Labor anomaly 3 (7,5 %) 2 (4,5 %)
Polyhydramnios 2 (5 %) 1(2,3 %)
Preterm delivery 2 (5 %) 3 (6,8 %)
Premature detachment of the of the 1(2,5 %) 2 (4,5 %) (PiBeHb MT pocToBipHO
normal placenta ’ 3HWXEHUN y OQHOMY BUNagaky)
Placental dysfunction 3 (7,5 %) -
Fetal growth retardation syndrome 1 (2,5 %) -
Distress in labor 1(2,5 %) 4 (9,1 %)
Abnormal labor activity 7 (15,9 %)
Gestosis 2 (5 %) 1(2,3 %)
Gestational diabetes 1(2,5 %)
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Pe3iome
Beryn.

3a ocTaHHI poKH BiIOYIHCS 3HAYHI 3MiHU B po3yMiHHI TopMoHy MenaroHiny (MT). [linTBepakeHo, 0 MpouecH 3a4arTs, BariTHICTh Ta
JITOHAPOJDKEHHs Oe3M0CepeIHbO 3aeXkarh Bijl puTMy i piBHs cekpenii MT, npote 3aranbHOi KOHIEMNI, sika Moria 6 B I€TaNsIX OMUCATH

MeXaHI3MHU BIIJIMBY Ha OHTOTCHE3, HE iCHy€.

Mera pocaigkennsi. Ouinuta MT y KpoBi BariTHHX 3 peTpoxopiansHoro remaromoro (PXI) no 12 TikHIB BariTHOCTI.

Marepiaau Ta meronu gociimxkennsi. Chopmosano 1Bi rpynu: I ocnoBHa — 40 Barithux 3 PXT, II koHTponeHa — 44 310poBUX Barit-
Hux. [IpoBezieHO aKymepchke TOCTimKeHH, iMyHO(GepMeHTHe 11t Bu3HaueHHs MT, Y31

CTaTUCTUYHHUN aHANi3 BUKOHYBAJIM 32 3arajJbHONPHHHATHMH METOJAMH BapialliiHOl CTaTUCTUKH. [lOCTOBIpHICTH OLHIOBAIM 3a
t-xputepiem CTblofeHTa. BiIMiHHOCTI BU3HABAJIN ICTOTHUMH NPH piBHI 3HAYMMOCTi p<0,05.
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PoGota e pparmenTom HaykoBo-mocigHol podotu «IIpodinakrika, AiarHocTHKa Ta JIIKYBaHHS PO3JIaJiB MEPUHATAIBHOTO Tepioy Ta
PEIPOIYKTHBHOI CHCTEMH JKIHOK 1 AiBdaT-miuniTkiBy (Ne201110H, Homep nep:kaBHoi peectpamnii 0111U006499).

PesyabTaTu pocainkenHs. Bussneno pocroBipHe 3HmkeHHS MT y OCcHOBHIN rpymi i 3aiexHICTh Horo piBHA Bix posmipis PXI: y
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TtkHIB MT 79,0349,61 nr/mi (p < 0,05), y 5-6 tioknis MT 93,78+17,44 nr/m).
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Summary

Introduction. The literature reports a decrease in melatonin levels in preeclampsia, when the degree of decrease
correlates with the severity of the process, as well as a decrease in the expression of melatonin receptors in the
placental tissue in case of fetal growth restriction.

Regarding changes in the cytokine profile in PE: there is evidence that the levels of proinflammatory cytokines,
namely TNF-o. and IL-6, increase in preeclampsia, while the concentrations of anti-inflammatory cytokines, namely
IL-4 and IL-10, decrease. Melatonin, on the contrary, reduces the secretion of proinflammatory cytokines, in particular
TNF-a, and increases the production of anti-inflammatory cytokines, namely IL-10. Therefore, normalization of
melatonin levels may be a promising direction in the treatment of PE in pregnant women.

Objective of the study. Assess the pathogenetic mechanisms of complications arising from a decrease in melatonin,
and, in particular, find out more about the changes in melatonin, IL-6 and IL-10, determine the correlation between them.

Material and research methods

The study conducted at the Department of Pregnancy Pathology of the Chernivtsi Regional Perinatal Center,
involved 32 women whose pregnancy was complicated by preeclampsia. The control group consisted of 33 women
with uncomplicated pregnancies observed in the antenatal clinic of the Chernivtsi Regional Perinatal Center.

The patient's informed consent form and the patient's examination card were approved by the Biomedical Ethics
Committee of Bukovinian State Medical University (BSMU) of the Ministry of Health of Ukraine (Chernivtsi). The
work was guided by the general provisions of the Declaration of Helsinki "Recommendations for Physicians for
Biomedical Research Involving Human Subjects” (1964), the World Medical Association on Ethical Principles for
Scientific Medical Research Involving Human Subjects (1964-2000), considering the requirements of Directive
2001/20/EC of the European Parliament and of the Council, ICH GCP, the Council of Europe Convention on Human
Rights and Biomedicine (04.04.1997), Order of the Ministry of Health of Ukraine No. 690 of 23.09.2009.

Statistical data were calculated using MedCalc software developed by MedCalc Software (Ostend, Belgium). The
results were evaluated using the Mann-Whitney U-test for small groups. The P value of <0.05 was considered valid.
Correlation and regression statistical evaluations were also performed using the aforementioned software.

R&D «Preservation and restoration of reproductive health of women and girls in obstetric and gynecological
pathology». State registration number: 0121U110020. Terms of execution: 01.2021-12.2025 yy.

Research results. The level of melatonin in venous blood taken from women with diagnosed PE was significantly
lower (p=0.029), as well as levels of placental growth factor PIGF (p<0.0001), compared to healthy women. In our
study we also found that the concentrations of both proinflammatory IL-6 and anti-inflammatory IL-10 were elevated
in women with PE compared to women with uncomplicated pregnancies. We performed a prognostic assessment of the
impact of the biochemical parameters we studied on the outcome of pregnancies in the examined patients. Melatonin,
if present in the blood of a pregnant woman in a concentration higher than the threshold values we established
(6.71 pg/ml), reduces the chances of clinical manifestations of severe preeclampsia with a high degree of reliability
(p=0.00173). We assume that placental dysfunction in particular leads to impaired synthesis of the antioxidant
melatonin, which causes disorders in the tissues of the mother, placenta and fetus and, as a result, provokes clinical
manifestations of preeclampsia. The condition of the placenta also worsens the subclinical inflammatory process, as
evidenced by an increase in IL-6 levels in patients with diagnosed preeclampsia, an increase in IL-10 in the study
group, in our opinion, is a kind of compensatory reaction that prevents preterm labour. In women with pregnancies
complicated by preeclampsia, melatonin is a prognostic criterion for delivery before 38 weeks of gestation, and this
delivery is mainly associated with the progression of preeclampsia to its severe stage. In the group of patients with
uncomplicated pregnancy, proinflammatory interleukin-6 is predictive of spontaneous onset of labour before 38
weeks of gestation. Placental growth factor PIGF was a predictor of the birth of children with a body weight of less
than 3000 g in both study groups.

Conclusions. Concentrations of melatonin and of placental growth factor in venous blood in women whose
pregnancy was complicated by preeclampsia in the third trimester of pregnancy are significantly lower compared
to uncomplicated pregnancies. On the other hand, the levels of proinflammatory IL-6 and anti-inflammatory IL-10
were significantly increased in the group of patients with diagnosed preeclampsia compared with normal pregnancy.

Key words: Melatonin,; PIGF; Cytokines; Preeclampsia.
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Introduction

Preeclampsia (PE) is a systemic disease of the
mother-placenta-fetus system typical for pregnancy
[1]. PE 1is characterized by the appearance of
arterial hypertension, proteinuria, which is first
detected during pregnancy after 20 weeks, as well as
damage to other organs, primarily the kidneys, liver
dysfunction, changes in blood count, and often fetal
growth restriction [2]. A key link in the pathogenesis
of preeclampsia is placental dysfunction. Placental
damage is associated with excessive secretion of
antiangiogenic molecules by the placental tissue
[3] and insufficient proangiogenic molecules, in
particular, placental vascular growth factor PIGF [4,
15]. Thus, massive endothelial dysfunction occurs
in the mother's body, which progressively leads to
increased peripheral vascular resistance and activation
of procoagulant mechanisms and immune response
[2], in particular, to an increase in the production of
proinflammatory and a decrease in anti-inflammatory
cytokines [5, 6], and progression of systemic
multiorgan failure [7].

Oxidative stress is a key factor in placental
disorders [8], so many researchers consider melatonin
as a potentially useful option for the treatment of PE
[1, 9]. Melatonin is a natural antioxidant that acts
directly and indirectly. The direct pathway consists in
the effective removal of atomic oxygen species from
cells directly by the melatonin molecule, while the
indirect pathway involves the activation of endogenous
antioxidant enzymes, namely glutathione peroxidase,
glutathione reductase, superoxide dismutase, and
catalase [1]. During normal pregnancy, melatonin
levels progressively increase [10, 11]; there is evidence
of co-expression of melatonin and oxytocin receptors
in the myometrium before and during labour [12]. The
literature reports a decrease in melatonin levels in
preeclampsia, when the degree of decrease correlates
with the severity of the process [13], as well as a
decrease in the expression of melatonin receptors in
placental tissue in case of fetal growth restriction [14].

In pregnant women with PE, there is a decrease
in nighttime melatonin concentrations compared to
healthy pregnant women [11], which may indicate a
dysfunction of the pineal gland. However, a decrease
in melatonin levels in this pathology is caused not
only by changes in the pineal gland: it is known that
the expression of two of the most important enzymes
necessary for the synthesis of melatonin, namely
aralkylamine N-acetyltransferase and hydroxyindole-
O-methyltransferase, which is significantly reduced
in the placental tissue of women diagnosed with PE,
as well as the expression of melatonin receptors of
both types (M1 and M2); therefore, insufficient
melatonin synthesis by the placenta in this case is
quite accurately confirmed [20].

Regarding changes in the cytokine profile in PE:
there is evidence that the levels of proinflammatory
cytokines, namely TNF-a and IL-6, increase in
preeclampsia, while the concentrations of anti-
inflammatory cytokines, namely IL-4 and IL-10,
decrease [21]. Melatonin, on the contrary, reduces the
secretion of proinflammatory cytokines, in particular
TNF-a [22], and increases the production of anti-
inflammatory cytokines, namely IL-10 [23]. Therefore,
normalization of melatonin levels may be a promising

direction in the treatment of PE in pregnant women.

As the key immunosuppressive cytokine, IL-
10 is secreted primarily by Th2 cells, macrophages,
natural killer cells, granulocytes, dendritic cells, and
autoantigen-stimulated B cells; normal pregnancy
is characterized by a shift in immunity toward Th2
over Thl; this is commonly referred to as "Th2
polarization," which is reversed in the case of PE
[34]. Inhibition of IL-10 during the second half of
pregnancy in mice resulted in restricted fetal growth
but did not affect gestational age or fetal outcome,
illustrating the critical but not essential role of IL-10
in fetal growth [35, 36].

Due to melatonin deficiency, oxidative stress in
PE increases, leading to a high amount of circulating
reactive oxygen species and reactive nitrogen species;
both species play an important role as secondary
messengers in many intracellular signaling cascades,
but they can also have a critical impact on pathological
processes in pregnant women [26]. One of the most
important signaling pathways activated by reactive
oxygen and nitrogen species is the induction of
neutrophil adhesion to the endothelium, accompanied
by the release of cytokines and activation of signaling
pathways associated with the inflammatory response
[26-28]. In addition, poor trophoblast invasion, which
has been confirmed as one of the main pathological
aspects of PE [29], leads to placental hypoxia,
accelerating the apoptotic cascade in the villous
trophoblast; the production of several other factors,
including leukocyte and platelet membrane particles,
cytokines, growth factors, and angiogenic factors,
is also altered in the case of abnormal trophoblast
invasion, and these factors will then interact with the
maternal vascular endothelium, which may already be
damaged [29].

The role of placental growth factor in preeclampsia
is undoubtedly proven: it is known that the deficiency
of the secretion of this pro-angiogenic molecule
causes massive endothelial dysfunction in the mother's
body, which progressively leads to an increase in the
resistance of peripheral vessels and the activation
of procoagulant mechanisms [39]. Regarding the
relationship between the levels of melatonin and the
placental growth factor PIGF, which is key in the
pathogenesis of the development of preeclampsia,
there is very little data in the modern literature,
however, one of the recent studies found that the
levels of both melatonin and the placental growth
factor decrease in umbilical cord blood collected
during childbirth in women whose pregnancy was
complicated by fetal growth restriction [32].

Hence, PE is a complex pathological process,
a significant role in the development of which is
played by a decrease in melatonin levels, which is a
consequence of pituitary and placental dysfunction.

The purpose of this study was to assess the
pathogenetic mechanisms of complications arising
from melatonin deficiency, and in particular - to
determine changes in melatonin, IL-6 and IL-10 and
the correlation between them.

Material and research methods

R&D «Preservation and restoration of reproductive
health of women and girls in obstetric and
gynecological pathology». State registration number:
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The study, which was conducted at the Department
of Pregnancy Pathology of the Chernivtsi Regional
Perinatal Center, involved 32 women whose pregnancy
was complicated by preeclampsia. The presence
of preeclampsia was diagnosed by systolic blood
pressure >160 mm Hg or diastolic blood pressure
>110 mm Hg, confirmed by a second blood pressure
measurement within 10 minutes, as well as proteinuria
>300 mg per 24-hour urine collection [37]. All women
in the study group had a gestational age of 30-32
weeks, confirmed by calculating the labour date based
on the first day of the last menstrual period, and the
first trimester ultrasound (11-13 weeks).

The control group consisted of 33 women with
uncomplicated pregnancies who were observed in the
antenatal clinic of the Chernivtsi Regional Perinatal
Center.

Patients with extragenital diseases (chronic arterial

hypertension, obesity, pregestational and gestational
diabetes, endocrine diseases, anemia, etc.) were
excluded from both the study and control groups.

Melatonin and PIGF concentrations were
determined using an ELISA kit manufactured by IBL
(Germany), and concentrations of proinflammatory
(IL-6) and anti-inflammatory (IL-10) cytokines were
determined using diagnostic kits manufactured by
Vector Best (Ukraine). The study was performed in
venous blood, all analyzes were collected by vein
puncture at the same time: 9:00 am on an empty
stomach.

Statistical data were calculated using MedCalc
software developed by MedCalc Software (Ostend,
Belgium). The results were evaluated using the Mann-
Whitney U-test for small groups. The P value of <0.05
was considered valid. Correlation and regression
statistical evaluations were also performed using the
aforementioned software.

Table 1

Clinical and statistical characteristics of groups of women whose pregnancy
was complicated by preeclampsia

Women with PE (n=32) Control group (n=33) p
Age, years 28,6+3,7 31,2+6,6 0,053
Woman'’s weight, kg 74,0+6,6 65,6+8,7 < 0,0001
Due date of labour, weeks 38,0+0,8 38,7%1,2 0,01

Note: Data are presented as arithmetic mean t standard deviation

We conducted a prognostic assessment of the
impact of the biochemical parameters we studied on
the pregnancy outcomes of the patients examined. To
do this, we used the method of constructing a "curve of
errors", also known as a ROC-curve. This technique is
widely used in clinical practice to make a diagnosis on
a "yes/no" basis ("1/0", diagnosis is/is not present). The
methodology also allows calculating threshold values
of quantitative indicators used in a diagnostic and/or
prognostic model [33]. The result of a diagnostic test is
often based on whether the value of the marker selected
by the researcher exceeds the threshold value. In this
case, the diagnosis for a particular patient is "positive"
(present), and if the threshold value is not exceeded, it

is "negative" (absent) [34]. The most important aspect
in this case is the correct choice of the quantitative
variable on which the qualitative indicator "1/0" will
depend (or not). We chose the following qualitative
indicators that characterized the end of pregnancy in
the examined patients: delivery before 38 weeks of
gestation, which is usually due to the progression of
preeclampsia, as well as the birth of children with a
body weight below 3000 g, which is most often due to
placental dysfunction. To build ROC curves, we used
the "ROC curve analysis" computational block of the
MedCalc software package produced by MedCalc,
Software Ltd, Ostend, Belgium. The results were taken
into account only if p<0.05.

Table 2
Pregnancy outcomes in women, whose pregnancy was complicated by preeclampsia
Women with PE _
(n=32) Control group (n=33) p
Child's body weight at birth, g 3176,5 + 274,4 3164,0 + 405,9 0,88
Height at birth, cm 50,3 + 1,7 51,5+ 2,7 0,037
Apgar score (1st min), points 7,7 + 0,45 7,8 + 0,69 0,49
Apgar score (5th min), points 8,1+ 0,46 8,4 + 0,66 0,038

Note: Data are presented as arithmetic mean * standard deviation

The patient's informed consent form and the patient's
examination card were approved by the Biomedical Ethics
Committee of Bukovinian State Medical University
(BSMU) of the Ministry of Health of Ukraine (Chernivtsi).
The work was guided by the general provisions of the
Declaration of Helsinki "Recommendations for Physicians
for Biomedical Research Involving Human Subjects"
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(1964), the World Medical Association on Ethical Principles
for Scientific Medical Research Involving Human Subjects
(1964-2000), taking into account the requirements of
Directive 2001/20/EC of the European Parliament and of
the Council, ICH GCP, the Council of Europe Convention
on Human Rights and Biomedicine (04.04.1997), Order of
the Ministry of Health of Ukraine No. 690 of 23.09.2009.
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Table 3
Melatonin level in the venous blood of the examined patients
Women with PE Control group
(n=32) women (n=33) P
. 30,98 55,20
Melatonin (pg/ml) (19,78 — 42,17) (36,23 — 74,17) 0,029

Note: 1. P is calculated by Welch's criterion (assuming unequal variances)
2. 95% confidence interval for the mean value is given in parentheses

Study results and discussion

Here is a brief clinical and statistical description
of the study groups (Table 1).

The mean age in the main group was 28.59 years
(95% confidence interval for the average 27.3 - 29.88
years), in the control group - 31.24 (28.97 - 33.51)
years, this indicator did not differ significantly
between the groups (p=0.053). Instead, as can be seen
from Table 1, the average weight of patients whose
pregnancy was complicated by preeclampsia was
significantly higher compared to healthy pregnant
women (p<0.0001). Births in the study group occurred
significantly earlier (p=0.01), at an average of 38.09
weeks (in the control group — at 38.67 weeks).

All patients gave birth naturally at a gestational
age of more than 37 weeks. Cases of severe fetal
distress that required cesarean section, obstetric vice

or vacuum fetal extraction were excluded from the
study.

The results of pregnancies of women included in
the study groups are presented in Table 2.

The data presented in Table 2 show that the
average birth weight of children at birth did not differ
significantly between the groups (p=0.88), while the
height of newborns was significantly higher in the
control group (p=0.037). In addition, the Apgar score
of newborns at the 5" minute of life was 0.3 points
higher in the group of patients with uncomplicated
pregnancy (p=0.038).

The analysis of biochemical parameters revealed
a significant decrease in melatonin in women with
PE compared with patients with uncomplicated
pregnancy (Table 3), which is also confirmed by other
studies [11, 20].

Table 4
The levels of PIGF in umbilical blood taken at labor from women with diagnosed PE
Women with Women of control
preeclampsia (n=32) group (n=33) P
41,90 30,73
PIGF (pg/ml) (33,88 — 49,93) (25,97 — 35,49) 0,018

Note: 1. P is calculated by Welch's criterion (assuming unequal variances)
2. 95% confidence interval for the mean value is given in parentheses

As can be seen in Table 3, the level of melatonin
in venous blood taken from women with diagnosed
PE was significantly lower (P=0.029) compared to
healthy women. Thus, we can conclude that in the
case of PE, the level of melatonin in the mother's
venous blood decreases during pregnancy.

The levels of PIGF in venous blood taken from
the patients of the studied groups are represented in
Table 4.

It’s been established that the concentration
of PIGF in venous blood taken from women with
diagnosed preeclampsia was more than 5 times
lower than in women who had uncomplicated
pregnancies, p<0.0001.

The next step was to determine the consequent
pathogenic chain, in particular proinflammatory
IL-6 and anti-inflammatory IL-10, as the literature
on this issue is different and contradictory in its
results. A recent study suggests that endothelial
cells in PE produce significantly more IL-6 and
its receptor gpl30 in soluble form, which is a
signal of inflammatory changes in the endothelium
[32], but much less IL-10. For example, a study
of a preeclampsia model in rats with reduced
uterine perfusion showed that placental ischemia
was associated with decreased IL-10 levels and

endothelial cell dysfunction [33]. Some human
studies have shown that individual levels of IL-10
did not differ significantly between patients with
preeclampsia and normotensive patients [35, 36].

In our study, we found that the concentrations of both
proinflammatory IL-6 and anti-inflammatory IL-10 were
elevated in women with PE compared with women with
uncomplicated pregnancies (Table 5). In our opinion,
this fact can be explained by the inclusion of women
with PE, confirmed proteinuria and hypertension in the
study group, as well as the exclusion of patients with
fetal restriction and fetal distress; thus, IL-10 clearly
plays a protective role for the fetus in PE.

The data in Table 5 show a clear difference in
cytokine concentrations between the two groups.
In the group with PE, we found an increase in the
concentration of both IL-6 and IL-10 compared to
patients with uncomplicated pregnancies.

To build a prognostic model using the ROC
curve, which will be used to predict the selected
qualitative indicators in pregnant women with
preeclampsia, we analyzed the quantitative variables
we monitored.

The results of building ROC curves and the
predictive models developed on their basis are
shown in Figure 1.
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Figure 1: ROC curves for assessing the predictive ability of the monitored indicators:
a) melatonin to predict delivery before 38 weeks (women with preeclampsia),
b) placental growth factor for predicting newborn weight up to 3000 g (women with preeclampsia),
c) placental growth factor for predicting newborn weight up to 3000 g (women in the control group),
d) IL-6 for predicting delivery up to 38 weeks (women in the control group).

Let's take a closer look at the findings.

Thus, we were able to build prognostic ROC
curves for predicting the following events during
pregnancy complicated by preeclampsia: delivery
before 38 weeks by melatonin concentration (Figure
la), and birth of a child weighing up to 3000 g by
placental growth factor concentration (Figure 1b).

First of all, let's pay attention to the prognostic
model "Melatonin - delivery before 38 weeks"
(Figure la). Indications for delivery before 38 weeks
of gestation in women with preeclampsia: signs of
severe preeclampsia (blood pressure 160/110 mmHg
and above and/or proteinuria 3 g per day or more).

Parameters of our prognostic model for women
with preeclampsia "Melatonin — delivery before 38
weeks":

- is the area under the AUC curve: 0.781,

- is the standard deviation: 0.118,

- reliability criterion: p = 0.0173,

- associated threshold criterion: < 6.71 pg/ml,
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- sensitivity: 75.00%,

- specificity: 87.50%.

The prognostic model was developed for the
following tasks and conditions: predicting the onset
of severe preeclampsia during pregnancy if the level
of melatonin measured in fasting venous blood at 8
am in pregnancy complicated by preeclampsia is <
6.71 pg/ml.

Regarding the prediction of births below 3000
g in women whose pregnancy was complicated by
preeclampsia: we were able to reveal the prognostic
value of the studied levels of placental growth factor
(PIGF) for predicting the birth of a child with such a
birth weight (Figure 1b).

The prognostic model for women with preeclampsia
"PIGF - birth weight less than 3000 g" has the
following parameters:

- is the area under the AUC curve: 0.799,

- is the standard deviation: 0.132,

- reliability criterion: p = 0.0239,
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- associated threshold criterion: < 12.88 pg/ml,

- sensitivity: 77.78%,

- specificity: 95.24%.

The prognostic model was developed for the
following tasks and conditions: predicting the birth of
a child with a birth weight below 3000 g, if the level
of placental growth factor PIGF measured in fasting
venous blood at 9 am in pregnancy complicated by
preeclampsia is < 12.88 pg/ml.

For women with uncomplicated pregnancies (control
group), we were able to build prognostic ROC curves to
predict the following events: the birth of a child weighing
up to 3000 g - by the concentration of placental growth
factor PIGF (Figure 1b) and delivery before 38 weeks -
by the concentration of IL-6 (Figure 1d).

Parameters of the prognostic model for women
with uncomplicated pregnancy "PIGF - birth weight
less than 3000 g":

- is the area under the AUC curve: 0.800,

- is the standard deviation: 0.107,

- reliability criterion: p = 0.0051,

- associated threshold criterion: < 66.6 pg/ml,

- sensitivity: 70.00%,

- specificity: 95.65%.

The prognostic model was developed for the
following tasks and conditions: predicting the birth of
a child with a birth weight below 3000 g if the level
of placental growth factor PIGF measured in fasting
venous blood at 8§ am in an uncomplicated pregnancy
is £ 66.6 pg/ml.

The parameters of the prognostic model for women
with uncomplicated pregnancy "IL-6 - delivery before
38 weeks" are as follows:

- is the area under the AUC curve: 0.932,

- is the standard deviation: 0.448,

- reliability criterion: p < 0.0001,

- associated threshold criterion: > 294.69 pg/ml,

- sensitivity: 100.00%,

- specificity: 85.71%.

The prognostic model was developed for the
following tasks and conditions: prediction of labor
at up to 38 weeks' gestation if the level of the pro-
inflammatory cytokine IL-6 measured in fasting
venous blood at 8§ am in uncomplicated pregnancy is
>294.69 pg/ml.

We explain the data we obtained in developing
our prognostic models as follows. As demonstrated
throughout our study, melatonin is a hormone that has
a protective effect on the mother and fetus and on the
placental tissue. The progression of preeclampsia to
it’s severe form is a manifestation of maladaptation on
the part of the placental tissue. Therefore, melatonin,
if present in the blood of a pregnant woman in a
concentration higher than the thresholds we have
established (6.71 pg/ml), reduces the chances of
clinical manifestations of severe preeclampsia with a
high degree of reliability (p=0.00173). However, this
prognostic model has its drawbacks. Firstly, these are
the strict conditions (described above) that must be met
when predicting the likelihood of severe preeclampsia
based on the level of melatonin in the venous blood
of a pregnant woman. Secondly, the model involves
invasive medical intervention - venipuncture and
blood sampling by a medical professional. In our
opinion, the direction of predicting future adverse
obstetric events based on changes in salivary

melatonin concentrations is promising. Such a study
is non-invasive, economically more feasible, can be
performed on an outpatient basis, and the patient can
donate biological material for it herself. This may be
the focus of further research.

To develop prognostic models to calculate the
probability of having a child with a birth weight below
3000 g in both groups, the indicator PIGF (placental
growth factor) was used.

Placental vascular growth factor is an angiogenic
protein whose expression is most pronounced during
pregnancy. Its concentration correlates with placental
function well. Placental growth factor (P1GF) belongs
to the vascular endothelial growth factor (VEGF)
family of proteins. It is known that PIGF exerts its
angiogenic effects through both direct and indirect
mechanisms, causing receptor dimerization and
phosphorylation. PIGF directly activates endothelial
cells, macrophages, and hematopoietic progenitor
cells by binding to a membrane receptor known as
fms-like-tyrosin-kinase-1 (FIt-1), and in doing so, not
only triggers angiogenesis itself, but also increases
the cell's sensitivity to the vascular endothelial growth
factor VEGF. PIGF acts indirectly by displacing
vascular endothelial growth factor from receptors,
while the soluble form of the mentioned receptor,
soluble fms-like-tyrosin-kinase-1 (sFlt-1), which is
actively expressed by the placenta in preeclampsia
has antiangiogenic potential because it binds to PIGF
and VEGF in the blood, reduces their bioavailability,
and thus interaction with membrane proangiogenic
receptors [35]. Thus, PIGF has a proangiogenic effect
in the maternal-fetal complex; it is widely known as a
predictor and diagnostic marker of preeclampsia [36].
At the same time, this molecule attracts the attention
of many researchers in placental insufficiency or
fetal distress. For example, Larissa N. Bligh, Ristan
M. Greer, Sailesh Kumar (2016) found that reduced
PIGF levels were associated with lower Apgar scores,
abnormal fetal heart rate changes in labor, and pH
changes in the umbilical cord arteries, which are
characteristic of fetal hypoxia [37]. In our study, PIGF
had a prognostic value for the birth of children with
a birth weight below 3000 g at a threshold value of
< 12.88 pg/ml (p = 0.0239). We believe that this is
due to the delivery of patients with signs of severe
preeclampsia, as well as manifestations of placental
dysfunction accompanying the development of
preeclampsia. However, the prognostic value of PIGF
for this qualitative parameter was also observed in
the group of women with uncomplicated pregnancy
at a threshold value of < 66.6 pg/ml (p = 0.0051).
Also in our study, we noted the prognostic value of
proinflammatory interleukin IL-6 for predicting the
delivery of women with uncomplicated pregnancy at
a time earlier than 38 weeks of gestation (associated
threshold criterion > 294.69 pg/ml, p < 0.0001),
which, in our opinion, is associated with a subclinical
inflammatory response in the placental tissue, which,
along with other factors, causes spontaneous onset of
labor.

Conclusion. Concentrations of melatonin and of
placental growth factor in venous blood in women
whose pregnancy was complicated by preeclampsia
in the third trimester of pregnancy are significantly
lower compared to uncomplicated pregnancies. On
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the contrary, the levels of proinflammatory IL-6 and
anti-inflammatory IL-10 are significantly increased
in the group of patients with diagnosed preeclampsia
compared to normal pregnancies. We assume that
placental dysfunction, in particular, leads to impaired
synthesis of the antioxidant melatonin, which causes
disorders in the tissues of the mother, placenta and
fetus and, as a result, provokes clinical manifestations
of preeclampsia. The condition of the placenta also
worsens the subclinical inflammatory process, as
evidenced by an increase in IL-6 levels in patients with
diagnosed preeclampsia; an increase in IL-10 in the
study group, in our opinion, is a kind of compensatory
reaction that prevents preterm birth. In women with
pregnancies complicated by preeclampsia, melatonin
is a prognostic criterion for delivery before 38
weeks of gestation, and this delivery is mainly

associated with the progression of preeclampsia
to severe preeclampsia. In the group of patients
with uncomplicated pregnancy, proinflammatory
interleukin-6 is predictive of spontaneous onset of
labor before 38 weeks of gestation. Placental growth
factor PIGF was a predictor of the birth of children
with a body weight of less than 3000 g in both study
groups.

Prospects for further research. In the future,
it is planned to continue to elucidate the role of
melatonin in preeclampsia combined with extragenital
pathology.

Conflict of interest: none

Sources of funding: self-financing

Reference:

1. Sapede D, Cau E. The pineal gland from development to function. Curr Top Dev Biol. 2013;106:171-215. doi:
10.1016/B978-0-12-416021-7.00005-5

2.Patel S, Rahmani B, GandhiJ, Seyam O, Joshi G, Reid [, etal. Revisiting the pineal gland: areview of calcification, masses,
precocious puberty, and melatonin functions. Int J Neurosci. 2020;130(5):464-75. doi: 10.1080/00207454.2019.1692838

3. Tan DX, Xu B, Zhou X, Reiter RJ. Pineal Calcification, Melatonin Production, Aging, Associated Health
Consequences and Rejuvenation of the Pineal Gland. Molecules [Internet]. 2018[cited 2023 May 12];23(2):301. Available
from: https://www.mdpi.com/1420-3049/23/2/301 doi: 10.3390/molecules23020301

4. Tan DX, Manchester LC, Esteban-Zubero E, Zhou Z, Reiter RJ. Melatonin as a Potent and Inducible Endogenous
Antioxidant: Synthesis and Metabolism. Molecules. 2015;20(10):18886-906. doi: 10.3390/molecules201018886

5. Reiter RJ, Mayo JC, Tan DX, Sainz RM, Alatorre-Jimenez M, Qin L. Melatonin as an antioxidant: under promises
but over delivers. J Pineal Res. 2016;61(3):253-78. doi: 10.1111/jpi.12360

6. Chowdhury I, Sengupta A, Maitra SK. Melatonin: fifty years of scientific journey from the discovery in bovine
pineal gland to delineation of functions in human. Indian J Biochem Biophys. 2008;45(5):289-304.

7. Hardeland R, Tan DX, Reiter RJ. Kynuramines, metabolites of melatonin and other indoles: the resurrection of
an almost forgotten class of biogenic amines. J Pineal Res. 2009;47(2):109-26. doi: 10.1111/7.1600-079X.2009.00701.x

8. Dubocovich ML, Delagrange P, Krause DN, Sugden D, Cardinali DP, Olcese J. International Union of Basic
and Clinical Pharmacology. LXXV. Nomenclature, classification, and pharmacology of G protein-coupled melatonin
receptors. Pharmacol Rev. 2010;62(3):343-80. doi: 10.1124/pr.110.002832

9. Richter HG, Hansell JA, Raut S, Giussani DA. Melatonin improves placental efficiency and birth weight and
increases the placental expression of antioxidant enzymes in undernourished pregnancy. J Pineal Res. 2009;46(4):357-64.
doi: 10.1111/.1600-079X.2009.00671.x

10. Berbets AM, Davydenko IS, Barbe AM, Konkov DH, Albota OM, Yuzko OM. Melatonin 1A and 1B Receptors' Expression
Decreases in the Placenta of Women with Fetal Growth Restriction. Reprod Sci. 2021;28(1):197-206. doi: 10.1007/s43032-020-00285-5

11. Langston-Cox A, Marshall SA, Lu D, Palmer KR, Wallace EM. Melatonin for the Management of Preeclampsia:
A Review. Antioxidants (Basel) [Internet]. 2021[cited 2023 May 12];10(3):376. Available from: https://www.mdpi.
com/2076-3921/10/3/376 doi: 10.3390/antiox10030376

12. Lowe SA, Bowyer L, Lust K, McMahon LP, Morton M, North RA, et al. SOMANZ guidelines for the management
of hypertensive disorders of pregnancy 2014. Aust N Z J Obstet Gynaecol [Internet]. 2015[cited 2023 May 12];55(5):el-
29. Available from: https://obgyn.onlinelibrary.wiley.com/doi/epdf/10.1111/aj0o.12399 doi: 10.1111/aj0.12399

13. Sahu MB, Deepak V, Gonzales SK, Rimawi B, Watkins KK, Smith AK, et al. Decidual cells from women with
preeclampsia exhibit inadequate decidualization and reduced sFltl suppression. Pregnancy Hypertens. 2019;15:64-71.
doi: 10.1016/j.preghy.2018.11.003

14. Maynard SE, Karumanchi SA. Angiogenic factors and preeclampsia. Semin Nephrol. 2011;31(1):33-46. doi:
10.1016/j.semnephrol.2010.10.004

15. Udenze I, Amadi C, Awolola N, Makwe CC. The role of cytokines as inflammatory mediators in preeclampsia.
Pan Afr Med J [Internet]. 2015[cited 2023 May 12];20:219. Available from: https://www.panafrican-med-journal.com/
content/article/20/219/full/ doi: 10.11604/pamj.2015.20.219.5317

16. Aggarwal R, Jain AK, Mittal P, Kohli M, Jawanjal P, Rath G. Association of pro- and anti-inflammatory cytokines
in preeclampsia. J Clin Lab Anal [Internet]. 2019[cited 2023 May 12];33(4):e22834. Available from: https://onlinelibrary.
wiley.com/doi/epdf/10.1002/jcla.22834 doi: 10.1002/jcla.22834

17. Turbeville HR, Sasser JM. Preeclampsia beyond pregnancy: long-term consequences for mother and child. Am J
Physiol Renal Physiol. 2020;318(6):F1315-26. doi: 10.1152/ajprenal.00071.2020

18. Marseglia L, D'Angelo G, Manti S, Reiter RJ, Gitto E. Potential Utility of Melatonin in Preeclampsia, Intrauterine
Fetal Growth Retardation, and Perinatal Asphyxia. Reprod Sci. 2016;23(8):970-7. doi: 10.1177/1933719115612132

19. Olcese J, Beesley S. Clinical significance of melatonin receptors in the human myometrium. Fertil Steril.
2014;102(2):329-35. doi: 10.1016/j.fertnstert.2014.06.020

20. Dou Y, Lin B, Cheng H, Wang C, Zhao M, Zhang J, et al. The reduction of melatonin levels is associated with the
development of preeclampsia: a meta-analysis. Hypertens Pregnancy. 2019;38(2):65-72. doi: 10.1080/10641955.2019

21. Venkatesha S, Toporsian M, Lam C, Hanai J, Mammoto T, Kim YM, et al. Soluble endoglin contributes to the
pathogenesis of preeclampsia. Nat Med. 2006;12(6):642-9. doi: 10.1038/nm1429

22. Rana S, Karumanchi SA, Levine RJ, Venkatesha S, Rauh-Hain JA, Tamez H, et al. Sequential changes in

104



AKYLWEPCTBO TA INHEKOJOrIA / OBSTETRICS AND GYNECOLOGY

antiangiogenic factors in early pregnancy and risk of developing preeclampsia. Hypertension. 2007;50(1):137-42. doi:
10.1161/HYPERTENSIONAHA.107.087700

23. Lu F, Longo M, Tamayo E, Maner W, Al-Hendy A, Anderson GD, et al. The effect of over-expression of sFIt-1
on blood pressure and the occurrence of other manifestations of preeclampsia in unrestrained conscious pregnant mice.
Am J Obstet Gynecol [Internet]. 2007[cited 2023 May 12];196(4):396.e1-7. Available from: https://www.ajog.org/article/
S0002-9378(06)02466-5/fulltext doi: 10.1016/j.ajog.2006

24. Maynard SE, Min JY, Merchan J, Lim KH, Li J, Mondal S, et al. Excess placental soluble fms-like tyrosine
kinase 1 (sFltl) may contribute to endothelial dysfunction, hypertension, and proteinuria in preeclampsia. J Clin Invest.
2003;111(5):649-58. doi: 10.1172/JCI17189

25. Hobson SR, Acharya R, Lim R, Chan ST, Mockler J, Wallace EM. Role of activin A in the pathogenesis of
endothelial cell dysfunction in preeclampsia. Pregnancy Hypertens. 2016;6(2):130-3. doi: 10.1016/j.preghy.2016.03.001

26. Nakamura Y, Tamura H, Kashida S, Takayama H, Yamagata Y, Karube A, et al. Changes of serum melatonin
level and its relationship to feto-placental unit during pregnancy. J Pineal Res. 2001;30(1):29-33. doi: 10.1034/j.1600-
079x.2001.300104.x

27. Lanoix D, Guérin P, Vaillancourt C. Placental melatonin production and melatonin receptor expression are
altered in preeclampsia: new insights into the role of this hormone in pregnancy. J Pineal Res. 2012;53(4):417-25. doi:
10.1111/j.1600-079X.2012.01012.x

28. Aggarwal R, Jain AK, Mittal P, Kohli M, Jawanjal P, Rath G. Association of pro- and anti-inflammatory cytokines
in preeclampsia. J Clin Lab Anal [Internet]. 2019[cited 2023 May 12];33(4):e22834. Available from: https://onlinelibrary.
wiley.com/doi/epdf/10.1002/jcla.22834 doi: 10.1002/jcla.22834

29. Liu X, Gong Y, Xiong K, Ye Y, Xiong Y, Zhuang Z, et al. Melatonin mediates protective effects on inflammatory response
induced by interleukin-1 beta in human mesenchymal stem cells. J Pineal Res. 2013;55(1):14-25. doi: 10.1111/jpi.12045

30. Chen SJ, Huang SH, Chen JW, Wang KC, Yang YR, Liu PF, et al. Melatonin enhances interleukin-10 expression
and suppresses chemotaxis to inhibit inflammation in situ and reduce the severity of experimental autoimmune
encephalomyelitis. Int Immunopharmacol. 2016;31:169-77. doi: 10.1016/j.intimp.2015.12.020

31. Berbets AM, Barbe AM, Andriiets OA, Andriiets AV, Yuzko OM. Melatonin Levels Decrease in the Umbilical
Cord in Case of Intrauterine Growth Restriction. J Med Life. 2020;13(4):548-53. doi: 10.25122/jm1-2020-0128

32. El Farargy MS, Soliman NA. A randomized controlled trial on the use of magnesium sulfate and melatonin in
neonatal hypoxic ischemic encephalopathy. J Neonatal Perinatal Med. 2019;12(4):379-84. doi: 10.3233/NPM-181830

33. Kamarudin AN, Cox T, Kolamunnage-Dona R. Time-dependent ROC curve analysis in medical research: current
methods and applications. BMC Med Res Methodol [Internet]. 2017[cited 2023 May 12];17(1):53. Available from: https://
bmcemedresmethodol.biomedcentral.com/counter/pdf/10.1186/s12874-017-0332-6.pdf doi: 10.1186/s12874-017-0332-6

34. Hayes Ryan D, McCarthy FP, O'Donoghue K, Kenny LC. Placental growth factor: A review of literature and future
applications. Pregnancy Hypertens. 2018;14:260-4. doi: 10.1016/j.preghy.2018.03.003

35. Poon LC, Shennan A, Hyett JA, Kapur A, Hadar E, Divakar H, et al. The International Federation of Gynecology
and Obstetrics (FIGO) initiative on pre-eclampsia: A pragmatic guide for first-trimester screening and prevention. Int J
Gynaecol Obstet. 2019;145(1):1-33. doi: 10.1002/ijgo.12802

36. Albonici L, Benvenuto M, Focaccetti C, Cifaldi L, Miele MT, Limana F, et al. PIGF Immunological Impact during
Pregnancy. Int J Mol Sci [Internet]. 2020[cited 2023 May 12];21(22):8714. Available from: https://www.mdpi.com/1422-
0067/21/22/8714 doi: 10.3390/ijms21228714

37. Bligh LN, Greer RM, Kumar S. The relationship between maternal placental growth factor levels and intrapartum
fetal compromise. Placenta. 2016;48:63-7. doi: 10.1016/j.placenta.2016.10.007

BIJIUB MEJATOHIHY HA KIJIBKICTh HIUTOKIHIB NPU NPEEKJAMIICII
P.®. Cagka, A.M. bepoeus, C.I. IIpuiimax, O.M. FO3vko0, /].A. Bepoeus

BykoBHHCBHKUIL 1ep:kaBHUH MeJUYHUH YHiBepcUTeT
(Yxpaina, m. YepniBui)

Pesome

Beryn. V niTepaTtypi € OBIZOMIICHHS IIPO 3HMIXKCHHS PiBHS MEJNATOHIHY IPH IMpPEeKJIaMIICii, KOJIU CTyIiHb 3HIKEHHS KO-
pemIoe 3 TSHKKICTIO MPOIECy, a TAKOX PO 3HMKEHHS eKcrpecii perentopiB MeNIaToHiHy B IUIalleHTApHIA TKaHUHI Yy BUNAIKY
3aTPUMKH PO3BUTKY ILIOAA.

loxo 3MiH y nHTOKiHOBOMY Ipodili mpH HmpeeKiIaMIcii: € JaHi mpo Te, IO PiBHI Npo3amalbHUX IHUTOKIHIB, a came
TNF-a ta IL-6, miABHIIYIOTHCS MPHU MpeeKIaMIicii, TOAl K KOHIEHTpalLii MpoTH3anaJbHUX NUTOKiHIB, a came I1L-4 ta IL -10,
3MEHLIYIOThCs. MellaTOHIH, HaBMaKy, 3HU)KYE CEKPelilo Mpo3anaibHUX HUTOKiHIB, 30kpeMa TNF-a, i 36inbpiye npoaykiito
NpOTH3aNalbHUX UTOKIHIB, a came [L-10. Tomy HOpMmamizanist piBHS MeJIaTOHIHY MOXKe OyTH HEPCIEKTHBHUM HAIPSIMKOM Y
NiKyBaHHI IpeeKIaMIIcii BariTHUX.

Merta nocaigkenHsi. OIiHUTH TATOTCHETHYHI MEXaHI3MHU yCKIaIHCHb, 10 BUHUKAIOTH MPU 3HUIKEHHI MEJATOHIHY, 30-
Kpema, 3’scyBaTi 3MiHH MenaToHiny, IL-6 ta IL-10, BU3HAYNTH KOpEISAIil0 MiXK HUMH.

MartepiaJ i MeTOIHM AOCTiTKEHHS.

Y nmocniUKeHHI, K¢ MPOBOAMIIN Y BiAAiCHHI maToa0Tii BaritTHOCTi YepHiBEIIbKOTO 00IaCHOTO MEPUHATAIBHOTO LEHTPY,
Opanu ydacTh 32 XiHKH, BaTiTHICTh AKUX yCKJIagHMIAacs npeeknamncicro. KontpoasHy rpyny ckianu 33 KiHKH 3 HEyCKIak-
HEHHUM TIepebiroM BariTHOCTI, SIKi clocTepirajucs y BiAAUJNIEHH] XiHO40i KOHCynbTamii YepHiBebKOTO 00JaCHOTO TEepHHA-
TaIBHOTO LICHTPY.

Dopmynsap iHPOpPMOBAHOT 3ToAM MAalli€eHTa Ta KapTa OOCTEKCHHS MAaIlli€HTa CXBaJICHI KOMICi€l 3 MUTaHb OiOMEIUYHOT
etk bykoBuHCBHKOTO AepkaBHOTO MeanuHoro yHiBepcutery (BAMY) MO3 Vkpainu (M. UepniBui). [Ipu BukoHaHHI poOOTH
KepyBaJuCs 3arajJbHUMH TMOJOKEHHAMH [enbCiHChKOT Aekaapanii "PekoMengamii ajs jgikapiB i3 MpoOBeACHHS OlOMETMYHHUX
JOCIHIKeHb 13 3amydeHHsaM moauau" (1964), BeecBiTHbOT MequuHOi acomiamnii Ipo eTHYHI NPUHIUITH IPOBEACHHS HAYKOBUX
MEIUYHUX TOCITiKeHb 32 ydyacTio Jonuuau (1964-2000 pp.) 3 ypaxyBanuam Bumor Jupextusu 2001/20/€C €Bponeiicbkoro
[Mapnamenty ta Pagu €C, ICH GCP, Kousenuii Pagu €sponu npo npaa noauau Ta 6iomenununy (Bix 04.04.1997 p.), na-
ka3zy MO3 Vkpainu Ne690 Bix 23.09.2009 p.

CraTucTHYHI JaHI PO3paxoBYBajJHM 3a JOMOMOTOI0 mporpamuoro 3abesmedeHHs MedCalc, po3pobieHOro KoMIaHi€0
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“MedCalc Software” (Octenne, bensrist). Pesynpratu oninroBanu 3a gomomoroo U-tecty ManHa-YiTHI Al Manux TPyI.
3nauenns P <0,05 BBaxanocs nocroBipuuM. KopensmiliHi Ta perpeciiiHi CTaTUCTUYHI OLIHKH TAaKOX ITPOBOIMIH 33 JOTIOMO-
rOI0 3raJlaHoro MPOrpamMHOro 3a0e3MnedeHHs.

HJIP «306epexeHHs Ta BIAHOBJICHHS PEeNpPOJyKTHBHOTO 30pPOB's JKIHOK Ta AiBYAT NMPHU aKyMEpChKiil i riHeKxonorivHiil na-
tonorii». JepxxaBHuil peectpaniituuit Homep: 0121U110020. Tepmin Bukonanus: 01.2021-12.2025 pp.

PesyabraTn gociaixkenHsi. PiBeHb MenaToHIHY y BEHO3HIH KPOBIi, B34Tiil y ®IHOK 3 [iarHOCTOBAHOIO MpEEKIaAMIICi€l0, OyB
noctoBipHO HIKYHM (p=0,029), mOpiBHIHO 31 30POBUMH KIHKaMH. Y HANIOMY JOCIHIJ’)KEHHI MU BCTAHOBHIIU, 10 KOHI[CHTpa-
uii sk mposanaisHoro IL-6, Tak i nporusanansroro IL-10, Oynu mifBUIIeH] y )KiHOK 3 MpeeKIaMIICI€EI0 TOPIBHAHO 3 KiHKaMHU
3 HEyCKJIaQHEeHOI0 BariTHicTio. Hamu 0ys10 nmpoBeeHo NPOrHOCTHYHY OL[IHKY BIJIMBY BUBUYCHHUX HAMH O10XiMIYHUX MOKa3HH-
KiB Ha pe3ylbTaTH BariTHOCTeH 00CTe)KEHNX ManieHTOK. MeNnaToHiH, IKIIO BiH NPUCYTHIN B KPOBI BariTHOI XiHKH B KOHIICH-
Tpauii, BUIIiH 32 BCTAaHOBIEHI HAaMU MOpOroBi 3HaueHHs (6,71 pg/ml), 3 BucOkuM cTyneHeM goctoBipHocTi (p=0,00173) 3HU-
KY€ IIAHCH Ha MOSBY KJIIHIYHUX MPOsBIB TSHKKOT mpeeknammcii. Mu npumnyckaeMo, 1o mianeHTapHa AUcQyHKIisA, 30KpeMa,
MPU3BOAUTE JIO HOPYIICHHS CHHTE3y aHTHOKCHAAHTY MEIATOHIHY, [0 CIPUYNHIE NOPYIICHHS B TKAHMHAX MaTepi, MIaleHTH
Ta IIOAY Ta, SIK HACHiJ0K, IPOBOKY€E KIiHIYHI MposABH npeekiammcii. CTaH MIaleHTH TAaKOX MOTipIye CyOKIiHIYHUN 3analb-
HUI Tpolec, MPo Mo CBIAYUTh MigBHIICHHS piBHA [JI-6 y XBOpUX 3 AiarHOCTOBAHOIO MpeckaaMmiciero; miapummenus [JI-10 B
JOCIIJDKYBaHIH TPy, HA HAIY TyMKY, € CBOEPITHOK KOMIICHCATOPHOK PEaKIi€lo, sKa 3amobirae mepeq4yacHuM mojioram. ¥
KIHOK 3 BariTHICTIO, IO YCKJIaAHMIACS MPEECKIAMIICI€I0, MEIATOHIH € IPOTHOCTHYHUM KPUTEPIiEM PO3POIKEHHS 10 38 THIKHIB
recrauii, IpuUYOMY Iie PO3POKECHHS EPEBAXKHO IOB’s3aHe 3 IPOrPeCyBaHHIM IpeekiaamIcii 10 Tsokkoi. B rpyni nanieHTox 3
HEYCKJIa[HEHUM NepediroM BariTHOCTI IPOTHOCTHYHE 3HAYSHHS 010 CHIOHTAHHOTO MTOYaTKY MOJIOTOBOT isNIBHOCTI B TEPMiHI
o 38 THXXHIB Mae mpo3ananbHuil iHTepaeiikin-6. [Inanenrapuuit pakrop pocty PIGF BucTynuB mpeaukTopoM HapoIKeHHS
niteit 3 macoro tisia meHiie 3000 T B 000X 00CTEKEHHUX Tpymax

BucnoBku. KoHnenTpanii MelaToOHIHY Yy BEHO3HIH KPOBi y JKiHOK, BariTHICTh SKMX yCKIagHMIacsa mpeexnammciero y 11
TPUMECTPI BariTHOCTi, JOCTOBIpHO HUXK4Y1 MOPIBHIHO 3 HEYCKIaJAHEHOO BariTHicT0. HaBmaku, piBHI mpo3anaixsHoro 1L-6 Ta
nporusanaibioro IL-10 1ocToBipHO MiABUINEHI B TPy HAI[IEHTOK 3 11arHOCTOBAHOIO MPECKIAMIICIEI0 TTOPIBHAHO 3 HOPMalib-
HOIO BariTHICTIO.

Kio4oBi c/I10Ba: MenaToHiH; NMTOKIHY; HpeeKIaMIICis.
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UDC 611.714/.716.068.013 PECULIARITIES OF DEVELOPMENT OF THE
DOI: 10.24061/2413-4260.X111.2.48.2023.15 [ UMAN FACIAL REGION OF SKULL

O.V. Tsyhykalo, 1.S. Popova,
R.R. Dmytrenko, N.B. Kuzniak,
V.A. Honcharenko

Bukovinian State Medical University
(Chernivtsy, Ukraine)

Summary.

Introduction. Elucidation of the peculiarities of the morphogenesis of the structures of the human maxillofacial
region does not lose its relevance among scientists-anatomists, embryologists, maxillofacial and pediatric surgeons,
which is explained by a rather large congenital pathology of the structures of the human face, which rank third
among all congenital malformations (CMF). Morphological studies of the sources of rudiments and the chronological
sequence of the appearance of the bones of the facial part of the human head, clarifying the critical periods of
their development will contribute development of new and improvement of existing methods of early diagnosis and
effective surgical correction of CMF of the face.

The aim of the study. The aim of this paper was to clarify the sources, to find out the chronological sequence of the
appearance of rudiments and the peculiarities of the morphogenesis of the bones of the facial part of the human skull.

Material and methods. Specimens of 20 embryos and 25 human pre-fetuses aged from 4 to 12 weeks of intrauterine
development (IUD) (4.0-80.0 mm parietal-coccygeal length (PCL)) were studied. A complex of classical and modern
methods of morphological research is applied: making and studying a series of consecutive histological sections,
microscopy, morphometry, three-dimensional reconstruction.

The investigations were performed keeping to the major regulations of the Resolution of the First National Congress
on Bioethics «General Ethic Principles of Experiments on Animals» (2001), ICH GCP (1996), the European Union
Convention on Human Rights and Biomedicine (04.04.1997), and the European Convention for the Protection of
Vertebrate Animals Used for Experimental and Other Scientific Purposes (18.03.1986), the Declaration of Helsinki on
Ethical Principles for Medical Research Involving Human Subjects (1964-2008), EU Directives Ne609 (24.11.1986), the
Orders of the Ministry of Health of Ukraine Ne 690 dated 23.09.2009, Ne944 dated 14.12.2009, Ne 616 dated 03.08.2012.

The work is carried out within the framework of the initiative research work of the Department of Histology,
Cytology and Embryology of Institution of higher education “Bukovinian State Medical University" "Structural and
functional peculiarities of tissues and organs in ontogenesis, regularities of variant, constitutional, sex-, age-related
and comparative human morphology". State registration number: 0121U110121. Terms of execution: 01.2021-12.2025.

Results. Sources of facial structures — mesenchyme of five facial evaginations (frontal process, paired mandibular
and hyoid branchial arches) are determined on specimens of 4-week aged human embryos. At the end of the 4th week
of IUD, two processes of the mandibular branchial arch are visible — maxillary and mandibular, and the brain is
surrounded by an ectomeningeal capsule, the source of which is mesenchyme of neuroectodermal origin. Its outer
layer (ectomeninx) forms the splanchnocranium — the rudiment of the bones of the facial part of the skull, which
ossifies in both a membranous and cartilaginous way. In the 5th week of IUD, the process of fusion of the derivatives
of facial evaginations begins. In the 6th week of IUD, the mandibular processes of the I branchial arch merge along
the midline, forming the rudiment of the mandible. At the 7th week of IUD, the ectomeningeal capsule differentiates
into a cartilaginous structure, which at the 8th week of IUD becomes continuous around the brain and gives the
sources of the bones of the base of the skull and the cartilaginous nasal capsule. The nasal capsule is the source of
development of the ethmoid bone, nasal septum, and lower concha. At the 7th week of IUD the maxillary, medial, and
lateral nasal processes connect with each other, which leads to the completion of the morphogenesis of the maxilla. In
the 8th week of IUD, the center of ossification is first detected in the suprabrow region of the frontal bone rudiment.
In the 9th week of IUD, active processes of osteogenesis occur in the mandible, as a result of which its base is formed,
while the coronal and condylar processes are ossified by cartilaginous osteogenesis from secondary centers that
appear after the 10th week of IUD. Each nasal bone ossifies from one cartilaginous center at the beginning of the 9th
week of IUD, and the lacrimal bones ossify from one membranous center during the 12th week of I1UD.

Conclusions.

1. Disruption in the processes of proliferation, fusion and transformation of the branchial apparatus at the 5-6th weeks of
intrauterine development leads to the appearance of severe defects, in particular, cleft upper lip, alveolar process and palate.

2. The condensed mesenchyme of the front part of the ectomeningeal capsule (in front of the pituitary gland) has
a neuroectodorsal origin, and its outer layer (ectomeninx) forms the splanchnocranium — the source of the bones of
the facial part of the skull (frontal, lacrimal, zygomatic, nasal bones, vomer, maxilla and mandible), and ossifies in
both a membranous and cartilaginous way.

3. The frontal, lacrimal, nasal bones, vomer, as well as the premaxillary part of the maxilla (incisive bone)
originate from the mesenchyme of the mandibular branchial arch. The maxilla and the zygomatic bone originate from
the mesenchyme of the maxillary process, while the mandible and the tympanic part of the temporal bone originate
from the mesenchyme of the mandibular process of the 1st branchial arch.
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4. Time intervals during which active proliferative changes and differentiation of embryos occur (7 and 10 weeks
of human prenatal development) can be classified as critical periods of development of bone rudiments of the human
skull with the possible appearance of congenital malformations.

Key words: Embryonic Development; Facial Part of the Skull; Membranous and Cartilaginous Osteogenesis;

Human.

Introduction

Elucidation of the features of the morphogenesis
of the structures of the human maxillofacial area
does not lose its relevance among anatomists,
embryologists, maxillofacial and pediatric surgeons.
The high interest in this topic is explained by the
rather large congenital pathology of the structures of
the human face, which rank third among all congenital
malformations (CMF). Of these, 70% are congenital
cleft upper lip and palate, and 30% are various forms
of craniosynostosis and craniofacial dysostosis [I-
6]. The number of children with CMF of the face and
jaws tends to increase [6, 7]. In particular, CMF in
the form of clefts of the upper lip and palate occur in
approximately 10% of all human congenital pathology
[9, 10]. The highest risk of mortality is in children
with complex CMF affecting several organ systems
[11]. Some of the syndromes may require lifelong
treatment of patients in adulthood, which impairs the
quality of life. Congenital deformity of the mandible,
which may be a consequence of Robin's syndrome,
improper development of the first branchial arch, or
Treacher-Collins syndrome [9], requires performing
straight, curved, or linear osteotomies. Ankylosis
in the region of the temporomandibular joint is a
potential etiological factor of impaired growth of
the mandible and subsequent facial asymmetry in
children [8]. Children with postnatally diagnosed
severe hypoplasia of the maxilla or mandible are
treated with an autograft of the iliac bone or a rib-
cartilage fragment accompanied by distraction
osteogenesis [12]. Congenital hypoplasia of
the mandible most often occurs as a result of
underdevelopment of the branchial apparatus, which
occurs unilaterally or bilaterally [13]. Congenital
intranasal encephaloceles are CMF bones of the
skull, associated with complex genetic syndromes
or associated dysmorphisms, which today are treated
using the transnasal endoscopic method [14, 15]. It
is well known that despite the dominance of genetic
factors, the occurrence and development of defects
are quite sensitive to the influence of modifying
harmful environmental factors [15, 16]. Particularly
severe cosmetological and socially adaptive
consequences can occur with CMF of the bones of the
facial part of the skull (maxilla, mandible, lacrimal,
nasal, palatine, zygomatic bones, vomer and lower
nasal conchae). Morphological studies of the sources
of the rudiments and the chronological sequence of
the appearance of the bones of the facial part of the
human head, clarifying the critical periods of their
development will contribute development of new and
improvement of existing methods of early diagnosis
and effective surgical correction of face CMF [18].

The aim of the study. The aim of this paper was
to clarify the sources, to find out the chronological
sequence of the appearance of rudiments and the
peculiarities of the morphogenesis of the bones of
the facial part of the human skull.
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Material and methods

The work is carried out within the framework of
the initiative research work of the Department of
Histology, Cytology and Embryology of Institution
of higher education “Bukovinian State Medical
University" "Structural and functional peculiarities
of tissues and organs in ontogenesis, regularities
of variant, constitutional, sex-, age-related and
comparative human morphology". State registration
number: 0121U110121. Terms of execution: 01.2021-
12.2025.

Specimens of 20 embryos and 25 human pre-
fetuses aged from 4 to 12 weeks of intrauterine
development (IUD) (4.0-80.0 mm parietal-coccygeal
length (PCL)) from the archival funds of the
Department of Histology, Cytology and Embryology
of the Bukovinian State Medical University were
studied. The periods of IUD are systematized
by parietal-coccygeal length according to the
classification of B.P. Khvatov and Yu.N. Shapovalov
(1969). A complex of classical and modern methods
of morphological research is applied: making and
studying a series of consecutive histological sections,
microscopy, morphometry, three-dimensional
reconstruction.

The investigations were performed keeping to
the major regulations of the Resolution of the First
National Congress on Bioethics «General Ethic
Principles of Experiments on Animals» (2001), ICH
GCP (1996), the European Union Convention on
Human Rights and Biomedicine (04.04.1997), and the
European Convention for the Protection of Vertebrate
Animals Used for Experimental and Other Scientific
Purposes (18.03.1986), the Declaration of Helsinki
on Ethical Principles for Medical Research Involving
Human Subjects (1964-2008), EU Directives Ne609
(24.11.1986), the Orders of the Ministry of Health
of Ukraine Ne 690 dated 23.09.2009, Ne944 dated
14.12.2009, Ne 616 dated 03.08.2012.

Results and their discussion

Based on our material, it was found that the
bones of the facial part of the skull arise from the
mesenchyme of five facial protrusions, which are
clearly visible on three-dimensional computer
reconstructions of 4-week-old human embryos.
The sources of development of facial structures
are the frontal process, paired mandibular and
hyoid branchial arches. At the end of the 4th week
of TUD, two processes of the mandibular branchial
arch are visible — maxillary and mandibular (Fig.
1). All these mesenchymal evaginations surround
the stomodeum — the primary oral cavity, which is
caudally separated from the primary intestine by
the oropharyngeal membrane. The frontal process
and branchial arches are covered with ectoderm and
contain inside mesenchyme, which is the source of
the development of bone, cartilaginous and vascular
structures of the facial part of the head.

During this period of IUD, the mesenchyme,
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Fig. 1. Three-dimensional computer
reconstruction model of the upper half of a
human embryo (4.5 mm PCL, 4th week of IUD).
Left side projection. A — external contours, B
— internal structures. Magnification x12:

1 — frontal process; 2 — maxillary process
of the 1st branchial arch; 3 — mandibular
process of the 1st branchial arch; 4 — hyoid
branchial arch; 5 — heart; 6 — foregut; 7 -
cardinal veins; 8 — left dorsal aorta.

Fig. 2. Frontal section of the head of a
4-week-age human embryo (5.0 mm PCL).
Staining with hematoxylin and eosin. Photo of
the microspecimen. Magnification x50:

1 — brain; 2 - rudiments of eyeballs; 3 —
rudiment of the nasal cavity; 4 - mesenchymal
capsule (ectomeninx).

which originates from the neural crest and occipital
sclerotomes, surrounds the brain and forms a capsule
(Fig. 2). The condensed mesenchyme of the front
part of the ectomeningeal capsule (in front of the
pituitary gland rudiment) has a neuroectodorsal
origin, and its outer layer (ectomeninx) forms the
splanchnocranium — the source of the bones of the
facial part of the skull (frontal, lacrimal, zygomatic,
nasal bones, vomer, maxilla and mandible), and
ossifies in both a membranous and cartilaginous way.

Inthe 5thweek of IUD, together with the formation
of optic and nasal placodes, the process of fusion of
facial protrusions derivates (frontal process, medial
and lateral nasal processes of the maxillary process
and mandibular process of the 1st branchial arch, and
hyoid branchial arch) begins, resulting in nasal pits

and primary nasal cavity.
In the 6th week of IUD, the mandibular processes
of the Ist branchial arch merge along the midline,
forming the rudiment of the mandible. Disruption
of the processes of proliferation, fusion and
transformation of the branchial apparatus at the
5-6th week of IUD leads to the appearance of severe
CMF, in particular, cleft lip.

Fig. 2. Frontal section of the head of a
4-week-age human embryo (5.0 mm PCL).
Staining with hematoxylin and eosin. Photo
of the microspecimen. Magnification x50:

1 - brain; 2 - rudiments of eyeballs;
3 - rudiment of the nasal cavity; 4 -
mesenchymal capsule (ectomeninx).

At the 7th week of IUD, the differentiation of
mesenchymocytes of the ectomeningeal capsule into
chondroblasts begins, and at the 8th week of IUD,
the cartilaginous rudiment of the skull becomes a
continuous structure from which the base of the skull
and the cartilaginous nasal capsule (ectoethmoid)
develops (Fig. 3). The nasal capsule is the source of
development of the ethmoid bone, nasal septum, and
lower concha.

The mandible is formed by both membranous
and cartilaginous osteogenesis using the Meckel’s
cartilage model (Fig. 4). The body of the mandible
ossifies in a membranous way during the 6-7th week
of IUD from independent centers of ossification
(mental bones) in the region of future symphysis of
the mandible.

In 7-week-age human fetuses 19.0-20.0 mm
PCL the maxillary, medial, and lateral nasal
processes, connect with each other, which leads
to the completion of the morphogenesis of the
maxilla. At this stage of IUD, osteogenic islands
are rarely observed (compared to the mandible), and
cartilaginous rudiments are completely absent.

On the 8th week of IUD, the center of
ossification is first detected in the suprabrow area
of the frontal bone, slightly above its supraorbital
edge. Both segments of the rudiment of the frontal
bone are separated by the interfrontal fossa. The
frontal, lacrimal, nasal bones, vomer, as well as
the premaxillary part (incisive bone) of the maxilla
originate from the mesenchyme of the mandibular
branchial arch. The maxilla and the zygomatic bone
originate from the mesenchyme of the maxillary
process, while the mandible and the tympanic part
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of the temporal bone originate from the mesenchyme
of the mandibular process of the 1st branchial arch.
In the 9th week of IUD, active processes of
osteogenesis occur in the mandible, as a result of
which its base is formed, while the coronal and the
condylar processes are ossified by cartilaginous
osteogenesis from secondary centers that appear
after the 10th week of IUD. Bony trabeculae in the

mandible, which are located on both ventro-lateral
surfaces of Meckel’s cartilage, converge with each
other in the distal direction. Appositional growth
of bone tissue of the mandible in the maxillofacial
apparatus gradually forms the front part of the head.
Therefore, the mandible has the ability to grow in
two directions — along the midline and laterally in
the area of the condyles.

Fig. 4. Three-dimensional computer reconstruction of the upper part of a 7-week-
age human prefetus 17.0 mm PCL. A - frontal projection, B — left frontolateral

projection. Magnification x12:

1 — bone tissue of the maxilla; 2 — bone tissue of the mandible: 3 — Meckel’s
cartilage; 4 — eyeballs; 5 — rudiments of the scull bones; 6 — blood vessels.

The lower concha ossifies from one cartilaginous
islet during the 5th month of IUD in the region of
the lateral part of the nasal capsule. Over time,
each lower concha separates from the nasal capsule,
forming a separate bone. Each nasal bone ossifies
from one cartilaginous center at the beginning of
the 9th week of IUD, and the lacrimal bones ossify
from one membranous center during the 12th week
of IUD.

The nasal septum ossifies in a membranous
way, starting from above and behind, forming
a perpendicular plate of the ethmoid bone. The
cartilage of the nasal septum in human fetuses is not
ossified. The vomer ossifies in a layer of connective
tissue that covers the lower posterior edge of the
cartilaginous nasal septum on both sides. On the 8th
week of IUD, ossification centers appear on the sides
of the midline, and by the 12th week of IUD, these
centers are connected under the cartilage, forming a
groove for the cartilage of the nasal septum. Fusion
of bony plates progresses forward and upward as the
intervening cartilage is slowly resorbed.

The maxilla, zygomatic and palatine bones
develops through membranous ossification. Each
maxilla ossifies from a single center, which appears
in the 6th week of IUD slightly above the canine
(Fig. 5). Later, ossification spreads to the rest of
the maxilla. The zygomatic bone ossifies from a
single center that appears in the 8th week of IUD.
Ossification of each palatine bone also occurs on the
8th week of IUD from a single center that appears
in the mesenchyme in a perpendicular plate, after
which ossification spreads to all parts of the bone.

Untilthe 10thweek of TUD, the frontalreorientation
of the orbit is still ongoing, the interorbital distance
decreases compared to the width of the facial part of
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Fig. 5. Three-dimensional computer
reconstruction of the 10-week-age human
fetus head (48.0 mm PCL). Left anterior-lateral
projection. Magnification x10:

1 — maxilla; 2 — nasal capsule; 3 — calvaria
bones rudiments; 4 — eyeballs; 5 — soft tissues
of the upper lip; 6 — Meckel’s cartilage; 7 — soft
tissues of the lower lip.
the head. Frontalization of the face contributes to the
consolidation of the main facial rudiments, and the
face of the prefetuses at this stage of IUD acquires an
anthropomorphic appearance. In 10-week-age human
fetuses (42.0-52.0 mm PCL), the ossification of the
orbital plate of the frontal bone begins in its medial
part. During this period, foci of ossification also
appear in the lacrimal bone and the orbital plate of
the large wing of the sphenoid bone (Fig. 6).
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Fig.6.Three-dimensionalcomputerreconstruction
of the right orbit of an 11-week-age human fetus (60.0
mm PCL). Frontal projection. Magnification x25:

1 — maxilla; 2 — nasal bone; 3 — frontal bone;
4 - zygomatic bone; 5 — zygomatic process of the
temporal bone; 6 — greater wing of the sphenoid
bone; 7 — optic canal; 8 — ethmoidal bone; 9 — lacrimal
bone; 10 — superior orbital fissure; 11 — inferior orbital
fissure; 12 — teeth rudiments; 13 — mandible.

In human fetuses of the 12th week of IUD, the
formation of mandibular processes continues, since
they came out of the angles of the mandible in the
dorso-cranial direction. The solid base of the branches
of the mandible consists of hyaline cartilage, which
was gradually replaced by bone tissue.

Obtained data on  maxillary  processes
establishment correlates with study, conducted by the
means of ultrasound on prefetuses without congenital
malformations as well [17]. Three-dimensional
methods for prenatal development investigations
(with source information from the sonographic
images or histological slides) are considered as the
most reliable ones. Our data on stomotodeum and
mandible formation differs from other sources, but is
still framed within the end of embryological period
[19, 20] — it was mentioned in the 5th week of IUD
as a period of lower wall of stomodeum formation
with mandibular processes fusion. Additionally, the
formation of periosteum wasn’t detailed included in
our studies, but the osteogenetic island formation

References:

terms and wide distribution during prefetal period
correlates with other papers [17, 19]. The earliest
sources of mandibular and maxillary rudiments as
branchial arches correlate with other papers [21, 22],
as well as approximate time for Meckel’s cartilage
formation [7, 10, 15] and orbital fossa mesenchymal
origination [20, 23-25].

Conclusions.

1. Disruption of the processes of proliferation,
fusion and transformation of the gill apparatus at
the 5-6th week of intrauterine development leads to
the appearance of severe defects, in particular, non-
union of the upper lip, cellular process and palate.

2. The condensed mesenchyme of the front part of
the ectomeningeal capsule (in front of the pituitary
gland) has a neuroectodorsal origin, and its outer
layer (ectomeninx) forms the splanchnocranium -
the beginning of the bones of the facial part of the
skull (frontal, lacrimal, zygomatic, nasal bones,
lamina, upper and mandibles), and ossifies in both a
membranous and cartilaginous way.

3. The frontal, lacrimal, nasal bones, vomer, as
well as the premaxillary part of the maxilla originate
from the mesenchyme of the mandibular branchial
arch. The maxilla and the zygomatic bone originate
from the mesenchyme of the maxillary process,
while the mandible and the tympanic part of the
temporal bone originate from the mesenchyme of the
mandibular process and the branchial arch.

4. Time intervals during which active proliferative
changes and differentiation of embryos occur (7
and 10 weeks of human prenatal development) can
be classified as critical periods of development of
bone embryos of the human skull with the possible
appearance of congenital malformations.

Prospects for further research. We consider
it expedient to investigate the regularities of the
constitutional morphology of the facial part of the
head in the postnatal period of human ontogenesis.
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OCOBJUBOCTI PO3BUTKY JJUIEBOTO BIAAIJY YEPEIIA JIOAUHU
O.B. Huzuxkano, 1.C. Ilonoga, P.P. Imumpenko, H.B. Ky3uak, B.A. I'onuapenxo

BykoBHHCBHKUIi 1ep:kaBHUH MeJUYHUH YHiBepcUTeT
(M. YepHiBui, Ykpaina)

Pesome

Beryn. 3’scyBanHsa ocoOnuBocTel MOoporeHe3y CTpPyKTyp LISJENHO-IHIEBOI AUISHKH JTIOAWHM HE BTPAda€ aKTyaJbHOCTI
cepes BUCHHX-aHATOMIB, eMOPIOIOriB, MEIeNHO-TUIEBUX 1 JUTIUYNX XipypPTiB, 0 MOSACHIOETHCS JOCUTH BEIUKOIO YPOIKEHOIO
MaTOJIOTI€I0 CTPYKTYP JHIS JIIOAWHH, SIKI MOCIIAIOTh TPETE MicLle cepes BCiX ypokeHuX Baja po3Butky (YBP). Mopdomnoriuni
JIOCIIKEHHS JUKEPeJl 3aKJIaAKU Ta XPOHOJIOTIYHOT TOCIIIJOBHOCTI MOSABH KiCTOK JIMIIEBOTO BiJA1Iy TOJOBH JIIOANHY, 3’ ICYBaHHS
KPUTUYHUX TEPioAiB IX PO3BUTKY CHPHUATHME PO3pOOIi HOBUX Ta YJOCKOHANEHHIO ICHYIOUYMX METOAIB PAaHHBOI JIarHOCTUKH Ta
edekTuBHIN Xipypriuniii kopekuii Y BP mums.

MeTa gocaigseHHsl. Y TOYHUTH JPKepela, 3’ ICyBaTH XPOHOJIOTIYHY ITOCTIIOBHICTh MOSIBH 3aKJIaJJOK Ta 0co0nMHBOCTI MOpdo-
reHe3y KiCTOK JUIEBOTO BNy Yyepena JTIOJuHH.

Marepiau i MmeToan nocaimkenns. Jocaimkeno npenaparu 20 3apoakiB Ta 25 nepeaIioiB JIOAUMHA BikoM Bijx 4-ro go 12-
TO THXHIB BHYTPIITHBOYTpoOHOTO po3BUTKY (BYP) (4,0-80,0 MM TiM’ stHO-KynpuKkoBoi gosxkuau (TK/L)). 3acTocoBaHO KOMIIIEKC
KJIACHYHUX Ta CYy4acCHUX METOHIB MOP(OJIOTIHHOTO AOCTIPKEHHS: BUTOTOBICHHS Ta BUBYEHHS Cepiif MOCIITZOBHHUX TiCTONOTiY-
HUX 3pi3iB, MIKpOCKOIisl, MOP(HOMETPist, TPUBUMIpPHE PEKOHCTPYIOBAHHS.

JlocimKkeHHsT TPOBOIMIIOCS BiAMOBITHO 10 OCHOBHUX MOJ0XeHb Pe3omronii [lepmoro HanioHansHOTO KOHTpecy 3 OioeTH-
KM «3aranbHi eTUYHI NPUHIHUIH eKcrnepuMeHTiB Ha TBapuHax» (2001), ICH GCP (1996), Kousenuii €Bpomneiicrkoro Coro3y
mpo mpasa MaAuHK Ta Oiomeauuuny (1997), a Takox ['enbciHChbKOT Aekaapallii mpo eTHYHI MPUHIUIN MEIUIHUX J0CITiKCHD
i3 3anmydenusaMm monei (1964-2008), Jupextus €C Ne609 (1986), Haxazis MO3 VYkpaiuu Ne 690 Bix 23.09.2009, Ne 944 Bin
14.12.2009, Ne 616 Big 03.08.2012.

PoGoTa BUKOHYETBCS B paMKax iHILiaTHBHOI HayKOBO-IOCHiAHOT poboTH Kadenpu rictoiorii, nuronorii ta emopionorii 3a-
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KJ1aay BUIOT oCBiTH «ByKkoBHHCHKHI AepikaBHUI MeIUUHUH yHIBepcuTeT» Ha TeMy « CTPpyKTYpHO-(QYHKI[IOHAIbHI 0COOIMBOCTI
TKaHWH 1 OpraHiB B OHTOI€HE31, 3aKOHOMIPHOCTI BapiaHTHOI, KOHCTUTYLi{HOT, CTaTeBO-BiKOBOI Ta MOPiBHAIBHOI MOpdoyorii
monuHny. JlepxkaBuuii peectpaniitauit Homep: 0121U110121. Tepminu Bukonaunus: 01.2021-12.2025.

Pesyabrarn. Ha npenaparax 4-TmkHeBHX eMOpiOHIB JIIOAMHU BH3HAYAIOTHCS PKEpella JIUIEBUX CTPYKTYp — ME3eHXiMa
I’ ITH JTUIIEBUX BUCTYMIB (JI00OBUII BiIPOCTOK, MapHi HIKHBOIIENENHA Ta Mijx’ a3uKoBa 310poBi ayru). Hanpukinmi 4-ro THXHS
BYP nmowmiTHI ABa BiApOCTKA HHKHBOIIEICITHOT 350pOBOi AYTH — BEPXHO- Ta HIKHBOIICICIHUMN, @ TOJOBHUI MO30K OTOYCHHUI
eKTOMEHIHTeabHOI0 KANCyJol0, JUKEPEJIOM AKOi € Me3eHXiMa HeHpOeKTo1epMaibHOTO MOXOMKeHH s, 11 30BHimHil map (exTo-
MEHIHKC) GOpMYy€ CIIAHXHOKPaHIyM — 3a4aTOK KiCTOK JHIIEBOTO BiAJINYy 4Yepema, AKHH CKOCTEHIBAaE SK MEPEeTUHYACTHM, TaK 1
xpsmoBuM nuisixoM. Ha 5-my twxHi BYP nmounHaeTsest mporiec 3poleHHs MOXIHUX JUIICBUX BUCTymiB. Ha 6-mMy TikHi BYP
HIDKHBOIIENICITHI BiApOoCTKH | 316poB0T 1yTH 31MBaIOTHCS MO CEPEMHHIN JTiHil, yTBOPIOIOUH 3a4aTOK HIKHBOI mesenu. Ha 7-my
TixHI BYP exToMeHiHTeanpHa Kancyna U epeHIiIOEThCA Y XPALIOBY CTPYKTYPY, AKa Ha 8-My TxHI BYP crae 6e3mepepBHOIO
HaBKOJIO TOJIOBHOTO MO3KY 1 JIa€ 3a4aTKM KiCTOK OCHOBA depera Ta XpsLOBy HOCOBY Kamcyny. HocoBa kamcyna e mxepenom
PO3BHUTKY peliTyacTol KicTKH, HOCOBOI MEPErOPOAKY Ta HHKHBOI HOCOBOI pakoBuHU. Ha 7-my TimxkHi BYP Bepxupomenennuii,
npucepenHiid Ta GiYHUI HOCOBI BIAPOCTKM CTHUKAIOTHCSH MiX c000I0, IO MPHU3BOAUTEH O 3aBEpLICHHS MOP(POTEHE3y BEpXHBOI
wenenu. Ha 8-my tmokni BYP Brepiue BusiBiasieTbes HeHTp CKOCTEHIHHs y HaAOpiBHIN AinsHII 3auaTka 1060BOi KicTku. Ha 9-my
TrokHI BYP BinOyBaroThcsl akTHBHI poIecH OCTEOTeHe3y B HMKHIH IIeseni, B pe3yabTaTi sKux GopMyeThes ii 0CHOBA, TOII K
BIHIIEBUH 1 BUPOCTKOBUU BiAPOCTKH OCH(IKYIOThCA IUIIXOM XPSAIIOBOTO OCTEOTEHE3Y 3 BTOPUHHUX “LEHTPIB, SKi 3’ ABIAIOTHCS
micis 10-ro trxHs BYP. KokHa HOCOBa KicTKa CKOCTEHIBA€E 3 OJIHOTO XPSAIIOBOTO OCepeKa Ha movaTky 9-ro txus BYP, a ciiz-
HiI KICTKH 0CH(IKYETHCS 3 OTHOTO IIEPETHHYACTOTO LEHTPY HpoTarom 12-ro trxHs BYP.

Bucnosku.

1. Hopywenns npouecis npouidepanii, 3MUTTS Ta TpaHchopmauii 316poBoro amapary Ha 5-6-My THXKHSIX BHYTPILIHBOY-
TPOOHOTO PO3BUTKY NMPHU3BOAUTE JI0 TOSBU TSUKKHUX Baj, 30KpeMa, HE3POUICHHS BEPXHHO01 I'yOH, KOMIpKOBOTO BiJ[pOCTKa Ta IiJ-
HeO1HHS.

2. KonaeHcoBana Me3eHXiMa MepeHb0T YaCTHHHE EKTOMEHIHI¢albHOT Karncynu (momepeay Bija 3auaTka rinodiza) Mae Helpo-
eKTOoJiepcaTbHe MOXOKEHHS, a il 30BHINIHIN map (eKTOMEHIHKC) GopMye CINIAaHXHOKPaHiyM — 3a4aTOK KiCTOK JUIEBOTO BiAAITy
gyepena (1000B01, c15030B01, BUIUYHOI—, HOCOBOI KiCTOK, JIeMilla, BEPXHBOI 1 HUKHBOI IIeJen), 1 CKOCTEHIBAa€E K MepeTuHYac-
THUM, TaK i XpAIIOBUM LIJIAXOM.

3. JloboBa, c1030Ba, HOCOBA KiCTKH, JIEMIII, a TAKOX Mepe/IeNenHa YacTHHa (pi3eBa KicTKka) BEPXHBOT MeIeNnH TOXOIATh
Bil ME3eHXIMHU HIKHBOIIEIETHOT 350poBoi Ayru.— BepxHs mienena i BUJIMYHA KicTKa MOXOIATh 3 ME3CHXIMHU BEPXHBOIIEICI-
HOTO BiPOCTKA, TOAI SIK HWXKHA Lienena i 6apabaHHa 4acTHHA CKPOHEBOI KiCTKH MOXOJATh 3 ME3CHXIMU HM)KHBOLICICITHOIO
Bigpoctka I 316poBoi nyru.

4. YacoBi MPOMIXKKH, IPOTIATOM SKUX BiJOyBalOThCA aKTHBHI mpodidepaTuBHi 3MiHN Ta Audepenuianis 3agarkis (7 Ta 10
THXKHI TPEHATaJbHOI0 PO3BUTKY JIOJUHH) MOXKYThb OYTH KiacH(pikoBaHI SK KPUTHYHI MEPioAHM PO3BUTKY KiCTKOBHX 3a4aTKiB
4yeperna JIOAUHU 3 MOXKJINBOIO ITOSIBOIO YPOJKEHUX BaJ] PO3BHUTKY.

KJiio4oBi ci1oBa: em6pionansuuii po3BUTOK; THIIEBHIl BiAiN Yepena; IepeTHHYACTHIA i XPAMIOBHIA 0CTEOTEHE3; TIOAUHA.
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Summary

One of the most crucial topics at the moment is the viral infection caused by the SARS-CoV-2 coronavirus, which
has acquired not only medical, but also, of course, social significance. The COVID-19 pandemic has challenged
healthcare systems around the world.

Pregnant women are the most vulnerable category of people, along with the elderly. Due to low immune reactivity,
they are more susceptible to severe complications than others, which makes the problem of pregnancy in patients with
COVID-19 a pressing issue.

A successful pregnancy requires changes in the immune system of the pregnant woman to tolerate a genetically
foreign fetus. These changes in the immune system, as well as in the cardiac, pulmonary, and other systems, can lead
to increased susceptibility or increased morbidity and mortality due to infection during pregnancy. Considering the
physiological adaptations associated with pregnancy, we found that the high metabolic demand to maintain normal
intrauterine development increases the burden of oxidative stress during pregnancy. Intracellular redox changes
associated with acute phase reactions at the maternal-fetal interface may be enhanced during pregnancy. Notably,
mother-to-fetal transmission of SARS-CoV-2 has not been detected in most COVID-19 pregnancies. This relative
absence of vertical transmission may be due to the presence of lactoferrin in the placenta, amniotic fluid, and
breast secretions. However, the cytokine storm induced during COVID-19-associated pregnancies can cause severe
inflammatory damage to the fetus and, if left uncontrolled, can subsequently lead to autism spectrum disorders and
brain developmental abnormalities in newborns. Given this serious health threat to a child's growth and development,

preventing COVID-19 during pregnancy should be a priority.

We aimed to study risk factors and assess the course of pregnancy in women with COVID-19.

The study was carried out within the framework of the research work "Clinical and pathogenetic substantiation
of differentiated treatment of combined pathology of internal organs” (Ne0122U002209).

Key words: Pregnancy; COVID-19; SARS-CoV-2; SARS-CoV-2 Vaccine; Intrauterine Transmission, Lactoferrin;
D-dimer; Cytokine Storm; Coagulopathy; Coagulation, Thrombosis.

Coronavirus disease (COVID-19), caused by the
SARS-CoV-2 coronavirus, was declared a pandemic
by the WHO on March 11, 2020 [1]. In 2020, the
number of cases of severe acute respiratory syndrome
increased exponentially. As of December 2022, about
650 million cases and more than 6 million deaths
caused by COVID-19 have been reported [2].

It has become clear that this virus poses a
particular threat to vulnerable individuals, including
the elderly, immunocompromised, those with certain
comorbidities, and pregnant women, especially in
the third trimester [3]. In general, pregnant women
are particularly susceptible to respiratory pathogens
due to immunological and physical changes that
include changes in T-cell immunity, reduced lung
capacity, and reduced functional residual capacity
[4]. The high metabolic demand to maintain normal
fetal development increases the burden of oxidative
stress during pregnancy.

Interpreting susceptibility to infection during
pregnancy is complex, given that the number of
infections observed depends not only on susceptibility
but also on the level of exposure to the pathogen.
Pregnant women may be more cautious about risk,
leading to lower exposure levels, which may appear
as a decrease in susceptibility. To adequately address
this issue, it is necessary to compare the incidence
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of cases between pregnant individuals and women
of the same age with the same levels of exposure to
SARS-CoV-2 [5].

It is currently known that most pregnant women
infected with SARS-CoV-2 are asymptomatic.
However, symptoms of COVID-19 during pregnancy
can range from mild to severe and critical illnesses
that cause acute respiratory distress syndrome and
other complications such as pulmonary embolism
and acute coronary syndrome. The severe illnesses
caused by COVID-19 are reflected in the increased
hospitalization of pregnant women. In June 2020, the
Centers for Disease Control and Prevention (CDC)
reported that among COVID-19 patients, 31.5% of
pregnant women required hospitalization compared
to 5.8% of non-pregnant women [6]. However, it
is possible that this indicates greater caution in the
management of pregnant women rather than more
serious illnesses.

The PregCOV-19 Living Systematic Review
Consortium reported that pregnant women with
COVID-19 are more likely to be admitted to intensive
care units and require invasive ventilation compared
to non-pregnant women with COVID-19.

When assessing the impact of COVID-19 during
pregnancy, it is important to distinguish between
studies comparing pregnant women with COVID-19
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and non-pregnant women with COVID-19 and
studies comparing pregnant women with and without
COVID-19. The former address the question of
whether pregnancy increases the risk of adverse
outcomes in women with the disease. The latter
concerns the idea of whether contracting the disease
during pregnancy increases the risk of adverse
outcomes.

Initial reports from China, the epicenter of the
pandemic, originally suggested that pregnant women
were not at increased risk of COVID-19-related
complications compared to the general population
[7]. Subsequent studies have suggested that pregnant
women are particularly susceptible to SARS-CoV-2
infection and that COVID-19 may increase health
risks to mothers and infants during pregnancy [8].
It has also been found that the clinical outcomes of
SARS-CoV-2 infections in pregnant women may
differ from those in the general population, and
pregnancy is considered a potential risk factor for
susceptibility to COVID-19, as well as illness and
death [9].

The placenta is a single organ consisting of cells
from two different individuals - the mother and
the fetus - intended for interaction between them.
The main functional units of the placenta are fetal
chorionic villi with fetal-placental vessels. The
maternal part of the placentais the decidual membrane
with maternal vessels. Between these two areas is an
interstitial space filled with maternal blood, which
is enriched with "maternal lactoferrin" (LF). The
expression of LF during pregnancy is regulated by
several transcription factors and steroid hormones
present during pregnancy, such as progesterone,
estrogen, and corticosteroids [10].

LF levels change during pathological pregnancy
(preterm pregnancy, preeclampsia, growth
retardation, and infection). Immunohistologic
studies of normal placentas have shown LF-positive
cells in the interstitial spaces and fetal stem vessels.
Placental cytotrophoblasts express unique LF
epitopes, and such expression is enhanced in the
presence of activated macrophages. This expression
may be an extraembryonic response to inflammation
and maternal allogeneic recognition, as an attempt to
protect trophoblastic cells. LF appears to play a role
in placental inflammation and the immune pathology
of infections during pregnancy [11].

Due to the physiological and anatomical changes
associated with pregnancy, women are susceptible
to microbial infections. In addition, maternal
lactoferrin and other amniotic protective factors are
aimed at protecting the fetus and make the mother
vulnerable to viral infections. Cytokines produced
by T helper (Th) lymphocytes regulate both immune
and inflammatory responses. Thl cytokines are
pro-inflammatory mediators that include interferon
gamma (IFN-y), interleukins IL-1a, IL-1f, IL-6,
and IL-12. Conversely, Th2 cytokines are anti-
inflammatory factors consisting of [IL-4, IL-10, IL-13,
and transforming growth factor-f (TGF-f). During
pregnancy, the suppression of pro-inflammatory
Thl cells changes the physiological environment to
a dominant anti-inflammatory Th2 phase to protect
the fetus. This shift in the inflammatory cell cascade
contributes to overall infectious morbidity by

increasing the susceptibility of the mother to viral
pathogens such as SARS-CoV-2 [12].

Despite this strong barrier, some viral pathogens
are able to overcome host defenses; these include
Zika virus, Varicella Zoster virus (VZV), human
immunodeficiency virus (HIV), rubella virus,
cytomegalovirus (HCMV), and herpes simplex virus
(HSV). In contrast, and especially in the context
of COVID-19 pregnancy, vertical transmission of
SARS-CoV-2 does not occur with any clinically
relevant frequency. Given the role of LF in placental
barrier function, we analyzed the interaction
between mother and fetus to understand the potential
interaction of innate defense factors to prevent and
control pregnancy in the context of COVID-19.

A series of 68 cases of SARS-CoV-2 placentitis
associated with stillbirth or neonatal death found that
the cause of death was most likely hypoxic-ischemic
fetal injury due to severe placental damage rather
than fetal SARS-CoV-2 infection. Indeed, placental
SARS-CoV-2 infection does not necessarily equate
to intrauterine infection; in this case series, fetal
infection was confirmed in only 2 of 68 cases [13].

The difference in cytokine profiles between SARS
and COVID-19 infections in non-pregnant patients
is the basis for assessing and extrapolating disease
progression and severity in sick pregnant women.
Patients with SARS demonstrate predominant
activation of Thl immunity, leading to markedly
elevated levels of proinflammatory cytokines (IFN-y,
IL-1B, IL-6, and IL-12) for at least two weeks
after disease onset, resulting in significant lung
damage [14]. In contrast, patients with COVID-19
demonstrate activation of both Th1 and Th2 immunity
during the same period of the disease, culminating
in the presence of IFN-y and IL-1f in addition to
IL-4 and IL-10 [15]. In addition, elevated levels of
IL-6 (the predominant Th1 responder) are associated
with an increased risk of mortality in patients with
COVID-19 [16].

However, in COVID-19, an early adaptive immune
response is predictive of a less severe outcome of
the disease [17]. Changes in hormonal status during
pregnancy can affect immune responses against viral
pathogens [18]. Therefore, in combination, the shift
to Th2 expression with anti-inflammatory cytokines
(IL-4 and IL-10) and other immune adaptations may
serve as an immune response to SARS-CoV-2, which
may lead to a milder course of COVID-19 compared
to non-pregnant individuals [19].

Pregnancy is a physiological state accompanied
by a high energy requirement for many physiological
functions with increased oxygen demand and
increased oxidative stress. Placental oxidative
stress with subsequent syncytiotrophoblast damage
secondary to the early onset of maternal circulation
causes miscarriages.

Infection-induced inflammation and other
risk factors can cause redox imbalances, increase
the release of free radicals and other oxidants,
and rapidly weaken antioxidant defenses. In
turn, oxidative stress can initiate intracellular
signaling cascades that increase the production
of pro-inflammatory mediators. Oxidative stress
causes placental dysfunction and leads to fetal
malformation. Prevention of placental oxidative
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stress is important to ensure positive birth outcomes.
Oxidative stress and a strong inflammatory response
("cytokine storm") are involved in the pathogenesis
of COVID-19 [20]. Thus, monitoring redox activity
during COVID-19 pregnancy may provide a quick
prognostic advantage.

Viral infections during pregnancy can lead to
unfavorable clinical outcomes. Viral pathogens
at the mother-fetus interface can affect placental
function and cause pregnancy complications such
as miscarriage, intrauterine growth retardation,
or premature birth. The placenta functions as a
physiological and immunological barrier to prevent
transmission of the virus from mother to fetus.
However, the immunologic response to infection can
adversely affect fetal circulation or predispose the
mother to an abnormal response. Viral infection of
the decidual membrane and/or placenta can lead to
the production of soluble immune factors that can
reach the fetus and affect its development. Viruses
rarely penetrate the placental barrier; however, when
a pathogen does, it can cause serious birth defects
such as microcephaly or even death.

Recent studies have examined the placentas of
pregnant women with SARS-CoV-2 and compared
the histopathological findings with the control
group. Placentas from mothers with COVID-19
were significantly more likely to show abnormal
or damaged maternal vessels and interventricular
thrombi. It is worth noting that all analyzes of
amniotic fluid, umbilical cord blood, and throat
swab samples of newborns at birth were negative for
SARS-CoV-2. Criteria have been developed to assess
intrauterine transmission, including documentation
of maternal infection, identification of SARS-CoV-2
in the first 24 hours of life, and evidence of persistent
infection in the newborn [21]. Initial results have
shown that although viral infections are common
during pregnancy, the transplacental route of fetal
infection is the exception rather than the rule [22].

Numerous studies have examined umbilical cord
blood to more accurately identify newborns infected
through vertical transmission. Although the fetus
begins to produce both IgG and IgM between 12 and
20 weeks of gestation, maternal IgG can cross the
placenta, so only the presence of IgM signals fetal
exposure to the antigen. During pregnancies affected
by SARS-CoV-2 infection, the detection of Spike-
specific IgM in umbilical cord blood was reported in
0 to 7.7% of cases [23].

A systematic review of studies examining the
presence of viral genome in cord blood found it in
2.9% of cases, although a larger case series of 64
deliveries has since failed to detect viral genome in
the cord blood of any infant.

It is worth noting that increased levels of
inflammatory cytokines were observed in the
umbilical cord blood of newborns even in the
absence of placental infection [24]. It is unclear
whether these cytokines were produced locally by the
fetus or reflect maternal cytokines that have passed
through the placenta. However, the findings that
immune cells in umbilical cord blood show greater
cytokine production if the pregnancy was affected
by SARS-CoV-2 infection, and that IL-8 levels tend
to be higher in umbilical cord blood than in maternal

116

blood, suggest that at least some of the cytokines
may be produced by the newborn.

SARS-CoV-2 infection during pregnancy mainly
affects the respiratory system, causing mild to
moderate respiratory symptoms in 85.0% of cases.
Cardiovascular, renal, neurologic, psychiatric,
dermatologic, and gastrointestinal manifestations
have also been reported [25-29].

A study of positive SARS-CoV-2 cases in pregnant
women summarized the clinical signs of COVID-19
in pregnancy. The average age of pregnant women
ranged from 29 to 32 years, and the disease occurred
mainly in the 3rd trimester of pregnancy. 20.0% of
pregnant women in the early weeks of gestation were
discharged without delivery and without significant
complications. The average gestational age varied,
and the birth of a child before the 37th full week of
pregnancy was 42.0%. These patients also had other
comorbidities or complications during pregnancy,
such as preeclampsia, gestational diabetes,
hypothyroidism, placenta previa, previous uterine
surgery, etc. [30].

Guan et al. reported fever in pregnant women
(88.7%), cough (67.8%), fatigue (38.0%), sputum
production (33.7%), shortness of breath (18.7%),
myalgia or arthralgia (14, 9 %), sore throat (13.9
%), headache (13.6 %), chills (11.5 %), nausea or
vomiting (5.0 %), nasal congestion (4.8 %) and
diarrhea (3.85 %) as the leading symptoms.

In 5-30.0% of patients, the virus caused severe
acute respiratory syndrome (ARDS), which led to
the use of mechanical ventilation and progressed to
multiorgan failure. ARDS is presented by hypoxemic
respiratory  failure with bilateral pulmonary
infiltrates. Almost 5.0% of patients with COVID-19
developed a severe form of the disorder that required
treatment in the intensive care unit [31-32].

Cesarean section accounted for 92.0% of all
deliveries related to COVID-19 pregnancy, but
successful vaginal deliveries were reported in 8.0%
of cases. Fetal distress was a common indication
for cesarean section. Lymphocytopenia (59.0%)
with elevated C-reactive protein (70.0%) was noted
in 91.0% of pregnant women with COVID-19 who
delivered by cesarean section. Most mothers were
discharged without serious complications, although
two cases of hospitalization in the intensive care unit
were reported.

Thus, severe maternal morbidity cannot be ruled
out in COVID-19-related pregnancies [33].

We also analyzed a retrospective single-center
study conducted at the Department of Obstetrics
and Gynecology of the Central Clinical Hospital of
the Ministry of Internal Affairs and Administration
in Warsaw, Poland. The control group consisted of
non-pregnant women of reproductive age who were
randomly selected from among those prescribed for
COVID-19 treatment in the hospital's departments.
From May 15,2020, to April 26,2021, 52 pregnant and
53 non-pregnant women with COVID-19 infection
were admitted for treatment. The inclusion criteria
were body temperature > 39°C (despite the use of
paracetamol), tachypnea > 30/min, SaO2 < 95%,
or critical illness. The diagnosis of COVID-19 was
confirmed by a positive PCR test performed no later
than 13 days before hospitalization. The researchers
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divided the patients into 4 groups based on the
classification guidelines of the Polish Association of
Epidemiologists and Infectious Diseases, determined
by the severity of symptoms and test results. Mild
(asymptomatic or cough, fever, shortness of breath,
fatigue, headache, muscle pain, nausea, vomiting,
diarrhea), moderate (clinical and radiological
signs of lung damage), severe (respiratory failure,
low peripheral SpO2 < 90%), or critical (ARDS,
hypotensive shock, multiple organ failure, loss of
consciousness). Upon hospitalization, all women
underwent blood tests, urine tests, coagulation tests,
blood chemistry, and computed tomography (without
contrast) for suspected moderate, severe, and critical
COVID-19 [34].

The following data were analyzed: patient's
age, weight, height, body mass index (BMI),
existing diseases (diabetes mellitus, hypertension,
hypothyroidism, bronchial asthma), symptoms,
physical examination results, pregnancy status, and
gestational age at admission. The average gestational
age was 30 weeks, with a range of 17 to 37 weeks.
The average age of the patients was 31.9 £ 4.79
years, the median body weight was 77 kg, and the
median body mass index was 28.36 kg/m2. The main
clinical symptoms were dyspnea (92.3%), cough
(90.3%), fever (63.4%), fatigue (42.3%), and muscle
pain (42.3%).

Dyspnea and cough were more common in the
pregnant group, and diarrhea was less common.
Comorbidities included diabetes (17.6%),
hypertension  (10.0%), asthma (3.8%), and
hypothyroidism (35.2%), the latter being more
common in the pregnant cohort. Nine (17.3%)
cases were classified as mild COVID-19. Moderate
COVID-19 accounted for 25 (48.0%), 17 (32.6%),
and 1 (1.9%) cases of COVID-19, respectively.

The average gestational age at hospitalization
was 30 weeks. The average length of hospitalization
was 8 days. The average percentage of lung lesions
on CT scan was 20.0%. Forty-two (80.7%) pregnant
women with COVID-19 required oxygen therapy.
Hospitalization in the intensive care unit was required
in 2 (3.8%) cases, and there were no indications
for mechanical ventilation in the pregnant group.
There were 6 (11.5%) cases of childbirth at 29, 32,
35, 36, and 37 weeks of pregnancy. Comparison of
laboratory results of patients with those in the non-
pregnant group revealed higher levels of leukocytes,
neutrophils, CRP, procalcitonin, IL-6, D-dimer,
and fibrinogen and significantly lower levels of
hemoglobin, lymphocytes, platelets, NT, pro-BNP,
calcium, ferritin, creatinine, urea, magnesium,
sodium, and prothrombin time in the pregnant cohort
[35].

According to available data, the severe and critical
course of COVID-19 is mainly a hyperinflammatory,
immune-mediated disorder caused by the virus. Due
to their immunological characteristics, pregnant
women are particularly susceptible to intracellular
infections and immunological disorders, especially
at the end of the second and third trimester. During
the second trimester, these changes are characterized
mainly by an increase in humoral immune responses
and a suppression of cell-mediated immunity, called
the T helper lymphocyte shift (Th1-Th2).

Thus, Thl cell-mediated immunity is impaired,
which increases the susceptibility of pregnant women
to viral and intracellular bacterial infections. During
the third trimester, an increased number of monocytes
and granulocytes are detected in the mother's blood
compared to non-pregnant women, which releases
inflammatory cytokines, such as IL-8, TNF-a, and
IL-6. In addition, the pathophysiological processes
responsible for the development of hypertension,
diabetes, or cardiovascular discase are aggravated
during the 3rd trimester, and pregnant women with
comorbidities and elderly pregnant women are at
particularly increased risk of adverse maternal
outcomes [36].

Pregnancy is a complex state of immunological
dichotomy. The maternal-fetal interface of the
decidual membrane provides immune tolerance to
the "foreign" allogeneic fetus while maintaining the
immune capacity to fight off invading pathogens.
The interface also facilitates the transfer of 02, CO2,
and nutrients to support the synthesis of various
hormones, enzymes, and cytokines [37]. This unique
immune dichotomy during pregnancy is achieved
through a programmed switch of cytokines from
Thl to Th2. Progesterone, estradiol, prostaglandin
D2, and leukemia inhibitory factor during pregnancy
enhance the Th2 cytokine profile and are responsible
for the Th2 shift associated with normal pregnancy.
This Th2-related immune change is a major factor
in susceptibility to COVID-19 infection in pregnant
women. Hypersensitivity causes suppression of cell-
mediated immunity as pregnancy shifts from a pro-
inflammatory Th1 to Th2 immune environment [38].

Pregnancy immunology is a combination of
signals and responses from the maternal immune
system and the fetal-placental immune system.
Signals originating in the placenta modulate the
maternal immune response in the presence of a
potential pathogen. The trophoblast, a cellular unit
of the placenta, releases antimicrobial peptides such
as human B-defensins, leukocyte secretory protease
inhibitor (SLPI) and expresses toll-like receptors
(TLR-3, TLR-7, TLR-8 and TLR-9). Placental
syncytiotrophoblasts express "maternal lactoferrin"
(LF), an extraembryonic response to inflammation
and maternal allogeneic recognition to protect
trophoblastic cells. Placental-LF, IFN-B and SLP.
The production of trophoblast I by trophoblast cells
in response to viral infection at the maternal-fetal
junction may represent a potential mechanism by
which the placenta markedly inhibits the transmission
of viral infection to the fetus during pregnancy.
Together with trophoblast factors in the placenta, LF
may be critical in providing a first line of defense
against viral infections [39].

The maternal-fetal interface is an immunologically
unique site designed to promote tolerance to the
allogeneic fetus and maintain host defense against a
diverse range of possible pathogens. Innate immune
responses to viruses at the maternal-fetal interface
can have a significant impact on pregnancy outcomes.
Cytotoxic adaptive immune responses are reduced,
bypassed, or even suppressed, while regulatory
adaptive immunity is enhanced during pregnancy. In
contrast, innate (natural) immunity remains intact,
serving two purposes: 1) to continue to protect the

117



HEOHATONOTIA, XIPYPrIfi TA NEPUHATANIbHA MEQULUVWHA
NEONATOLOGY, SURGERY AND PERINATAL MEDICINE

T. X111, Ne 2(48), 2023
VoL. xill, Ne 2(48), 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)

body against infection and 2) to interact with fetal
tissues to promote successful placentation and
pregnancy.

It is currently known that many factors can
influence the incidence, duration, and severity of
viral infection at the mother-fetus interface. Viruses
gain access to the cells of the decidual membrane and
placenta by ascending from the lower reproductive
tract or by hematogenous route [40].

After access to the upper reproductive tract, viral
tropism to the decidual membrane and/or placenta
depends on both the expression of the viral entry
receptor by these tissues and the specific immune
response of the mother against the virus. These
factors vary with cell type and gestational age
and are influenced by changes in the intrauterine
environment and maternal immunity. Virus-host
interactions during pregnancy are complex and
highly variable. Innate immune cells, including NK
cells, DCs, macrophages, and the maternal humoral
response, play a crucial role in the infection, which,
therefore, determines the severity of COVID-19. In
contrast to non-pregnant women, the function of the
innate immune system during pregnancy is affected
by the fetal/placental unit [41].

Severe cases of COVID-19 include a "cytokine
storm" with elevated levels of IL-2, IL-7, IL-10,
G-CSF, IFN-y-inducible protein-10, monocyte
chemoattractant protein-1, macrophage inflammatory
protein-la, and TNF-o, which is a result of ADE
[42]. Since pregnant women are in a Th2 state
during the Ist and 3rd trimester, the cytokine
storm caused by SARS-CoV-2 can lead to severe
inflammatory damage. Increased cytokine responses
to viral infections during pregnancy can later cause
autism spectrum disorders and brain developmental
abnormalities in children.

In a meta-analysis conducted by Zambrano et
al. that included more than 23,000 pregnant women
and more than 386,000 non-pregnant women of
reproductive age with symptomatic laboratory-
confirmed SARS-CoV-2 infection, pregnant patients
were at higher risk of intensive care unit admission,
invasive ventilation, and death. The results of
laboratory tests performed in the pregnant group on
admission, comparing inflammatory markers with
the non-pregnant group, showed that white blood cell
counts, neutrophil counts, CRP levels, procalcitonin
and IL-6 levels were higher, except for ferritin levels.

Some findings are consistent with similar studies
and can be explained by the hyperinduction of the
immune system caused by pregnancy and SARS-
CoV-2 infection [43]. Nevertheless, the analysis of
the data presented by Liu et al. shows that the number
of leukocytes is at the upper limit of the normal
range of values for pregnant women. In addition,
mild leukocytosis physiologically occurs in the third
trimester. Serum ferritin levels were not significantly
higher, probably due to the higher incidence of iron
deficiency anemia in the pregnant group [44].

When examining the state of hypercoagulability,
which is manifested by increased levels of D-dimer
and fibrinogen and decreased prothrombin time, could
be partially caused by pregnancy. This suggests an
increased risk of venous thromboembolism associated
with COVID-19 in infected pregnant patients
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compared to uninfected pregnant patients [45].

Lower levels of hemoglobin, platelets, creatinine,
and urea are typical in pregnancy due to hemodilution,
increased renal blood flow, and pregnancy-related
thrombocytopenia.

Changes in ion levels occur due to physiological
changes during pregnancy, namely decreased levels
of magnesium, calcium, and sodium.

A systematic review and meta-analysis showed
increased risks of intensive care unit admission, need
for invasive ventilation, and need for extracorporeal
membrane oxygenation for pregnant and recently
pregnant women compared to non-pregnant women
of reproductive age [46]. Several studies have
shown that SARS-CoV-2 infection during pregnancy
increases the risk of pregnancy complications. In a
systematic review and meta-analysis that included
42 studies involving 438,548 pregnant women,
COVID-19 was associated with an increased risk of
pre-eclampsia, preterm birth, and stillbirth compared
to no SARS-CoV-2 infection during pregnancy.
Severe COVID-19 was associated with pre-
eclampsia, gestational diabetes, cesarean section,
preterm birth, low birth weight, and admission to
the neonatal intensive care unit compared to mild
COVID-19 (defined as a positive SARS-CoV-2 test
without serious symptoms) [47].

A study carried out in Colombia also showed
a significantly increased risk of death among
pregnant women compared to non-pregnant women
of reproductive age. It was found that the risk of
postpartum complications (fever, hypoxia, or the
need for re-hospitalization) was higher among
patients with COVID-19 (12.9%) compared to those
without COVID-19. In addition, several risk factors
for serious illness during pregnancy have been
identified, including older maternal age, high body
mass index, and preexisting extragenital diseases
such as diabetes and hypertension [48, 49].

Analyses focusing on the impact of SARS-
CoV-2 infection during pregnancy and pre-eclampsia
showed increased risks of pre-eclampsia, eclampsia,
hemolysis, elevated liver enzymes, and low platelet
count syndrome (HELLP syndrome) in pregnant
women with SARS-CoV-2 infection compared to
those without SARS-CoV-2 infection. An increased
probability of pre-eclampsia was observed in patients
with both asymptomatic and symptomatic SARS-
CoV-2 infection, but the odds were higher among
patients with COVID-19 symptoms [50]. Various
studies have identified risk factors associated with
COVID-19 prevalence and severe illness in pregnant
women [51].

The results of the study demonstrate the
association of COVID-19 with hemostatic and
thromboembolic complications. Pregnancy
is a prothrombotic condition. It is likely that
COVID-19 exacerbates the already increased risk
of thromboembolic complications during pregnancy.
A recent review of 1630 pregnant women with
confirmed COVID-19 found that 15 women were
diagnosed with coagulopathy, thromboembolism,
deep vein thrombosis, or disseminated intravascular
coagulopathy, suggesting that COVID-19 increases
the risk of these pathologies [52].

Another study showed that the rate of venous



AHANITUYHI OrnAQn / ANALYTICAL REVIEWS

thromboembolism and myocardial infarction was
higher in pregnant women with COVID-19 than in
pregnant women without COVID-19 [53]. This may
explain the possible increase in maternal mortality
associated with COVID-19 and emphasizes the
importance of early thromboprophylaxis.

A study comparing bleeding-related outcomes in
pregnant women with and without COVID-19 found
that blood loss and obstetric hemorrhage rates were
not higher in pregnant women with COVID-19 [54].

A study in Wuhan comparing pregnant women
with confirmed COVID-19 and pregnant women
without COVID-19 found that there is an increased
risk of cesarean section in pregnant women with
COVID-19. Indications for cesarean section included
worsening COVID-19 symptoms, such as maternal
shortness of breath [55].

The increase in cesarean section rates can be
explained by the direct impact of COVID-19 on
maternal health, as well as an increase in the incidence
of pathologies indirectly caused by COVID-19 [53].
The results of the study show that the incidence of
cesarean section is higher in women with confirmed
COVID-19, but these rates vary significantly from
country to country. This may be due to the time
period during which these studies were conducted,
especially if data collection took place during
the peak of the pandemic or at the beginning of
the pandemic, when midwives who were rapidly
trained may have had a lower threshold for cesarean
delivery. Although absolute preterm birth rates vary
by country, with US studies showing lower rates
(12.0%) than European (19.0%) and Chinese studies
(17.0%), the impact of COVID-19 is consistent [56].

Conclusions

Pregnant women's susceptibility to infections and
hypercoagulability puts them at risk for COVID-19
infection and increased risk of pregnancy-related
complications, such as miscarriages, preterm birth,
preeclampsia, and fetal growth retardation.

Pregnant women are especially susceptible
to respiratory infections due to physiological
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adaptation to pregnancy (high diaphragm position,
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intolerance) and immunological modulation from a
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Early detection and treatment of COVID-19 in
pregnant women can help prevent negative outcomes
for newborns and reduce potential obstetric
complications such as abortion and preterm birth.

It is important to take a multidisciplinary
approach to the care of pregnant and postpartum
women with COVID-19 and provide specific advice
to reduce the risk of complications and intensive care
unit admission.
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OnHi€o 3 akTyalbHHX NPOOJIEeM CydyacHOI MEIMLMHM B TENEpillHil 4ac € BipycHa iH(EKIis, BUKINKAaHA KOPOHABIPyCOM
SARS-CoV-2, sixa HaOysa He TiITbKH MEJIMYHOTO, a i, 0e3yMOBHO, coliaibHOTO 3HaueHHs. [langemis COVID-19 kuHyna BUKIUK
CHCTEMaM OXOPOHH 3/10pPOB’SI B yCHOMY CBITI.

Haii0inbin BpasnuBa KaTeropis JIoAei, mopsa 3 ocodbaMu CTapiioro Biky, — BariTHI xkiHku. Yepe3 HU3bKY IMyHHY pEaKTHB-
HICTh BOHU OibIIE 3a IHIIMX CXHMJIBHI J0 TSOKKUX YCKJIQZHEHb, [0 3yMOBIIOE aKTyalbHICTh IpobieMu mepediry BariTHOCTI y
xBopux Ha COVID-19.

VYenimHa BariTHICTh BUMAarae 3MiH B iIMyHHIH cHCTeMi BariTHOT KiHKH, 1100 NEPEHOCUTU IeHETHYHO 4yXopiaHui miix. I1i
3MIHM B IMyHHIiH, a TaKOX B CEpIEBil, JereHeBiil Ta IHIIMX CHCTEMaX MOXYTh NPHU3BECTU JO IIiJABHIICHOT CIPUHHSATINBOC-
Ti abo 30i7TbIICHHS 3aXBOPIOBAHOCTI Ta cMepTHOCTI Bix iHdeknii mix gac BariTHOCTi. Posrismaroun ¢izionoriuny agamnraiiio,
MOB’s13aHy 3 BariTHICTIO, MM BCTAHOBUIIH, 10 BUCOKHI MeTAa0ONIUYHUI TONUT ISl MIATPUMKH HOPMaJIbHOTO BHYTPIIIHBOYTPOO-
HOTO PO3BUTKY 30iIbIIye TATap OKHCHOTO CTPECy IiJ{ 4ac BariTHOCTi. BHyTpINIHbOKIITHHHI OKMCHIOBAJIbHO-BIJHOBHI 3MiHH,
MEPEIUIETeH 3 peakuisiMu rocTpoi (pa3u Ha MaTepUHCHKO-(peTanbHOMY iHTepdeiici, MOKYTh MOCHIIOBATHCS IIiJ Yac BaTriTHOCTI.
[lixaBo, mo nepenaya SARS-CoV-2 Bixg Marepi 10 mioaa He Oyna BusiBieHa y OinbmocTi Bunmaakis BarirHocti 3 COVID-19.
L5 BiHOCHA BiJICYTHICTh BEpTHKAJIBHOI Mepegadi Moke OyTH IOB’s3aHa 3 HAsBHICTIO JaKTO(EpHHY B IUIALCHTI, aMHIOTHYHIH
piouHi Ta ceKpeTi MOTOYHHX 3a103. OJHAK MUTOKIHOBUU IITOPM, BUKJIMKAHHUN Mg 9ac BariTHOCTI, aconiioBanoi 3 COVID-19,
MOJKE CHPHYMHHUTH CEpPHO3HE 3analibHe ypaKeHHS IJI0/1a, a AKIIO0 HOro He KOHTPOJIIOBATH, 3T0JJOM MOXE IPU3BECTH 10 PO3JaliB
AYTUCTHYHOTO CIIEKTPY Ta aHOMaJill pO3BUTKY MO3KY y HOBOHApO/UKCHHX. BpaxoByroun 1o cepio3Hy 3arposy 310pOB’I0 s
pOCTY Ta po3BUTKY IuTUHH, npodinakTuka COVID-19 mig gac BariTHOCTI Ma€ OyTH TPIOPUTETHOIO.

Mu nocTaBuiIM 32 METy BUBYNTH (DAKTOPU PU3UKY Ta OLIHUTHU Tepebir BariTHOCTI y xkiHOK, xBopux Ha COVID-19.

PoGora Bukonana B pamkax HJIP «Kuiniko-naroreHeTnyne oOrpyHTYBaHHS qU(epeHIii0BaHOTO JIIKyBaHHS MO€IHAHOT Ma-

ToJIOTii BHYTpimHIX opraniBy (Ne0122U002209).

Karwuosi cioBa: saritnicts; COVID-19; SARS-CoV-2; Bakuuna SARS-CoV-2; BHyTpillHE0yTpOGHA TIepeaya; J1aKkTo-
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Summary

Sudden infant death syndrome (SIDS) remains a pressing issue worldwide, with a significant number of cases
occurring within the first six months of life. Many of these tragedies can be prevented by adhering to safe sleep
guidelines. The effectiveness of large-scale educational programs focusing on these guidelines has been well-
documented in developed countries, resulting in the saving of thousands of children's lives.

In Ukraine, there are currently no national guidelines for the prevention of SIDS. To address this gap, we have
compiled modern guidelines from other countries such as the USA, Great Britain, and Germany, along with the
latest research data, to develop recommendations for safe sleep practices for children under one year of age. These
recommendations cover various aspects, including the recommended sleep position (on the back), requirements
for the sleeping surface and crib, suggestions for safe co-sleeping, and guidelines for maintaining an appropriate
temperature. We also provide information on the beneficial effects of breastfeeding and vaccination in preventing
SIDS, as well as the increased risks associated with overheating, the presence of soft objects near a sleeping child,
and parental smoking and alcohol consumption.

These recommendations should be disseminated to both parents and healthcare professionals involved in infant care.

Keywords: Safe sleep; Babies; Sudden Infant Death Syndrome; Sleeping on the Back; Co-sleeping.

Sudden unexpected infant death is a significant
danger, prevention of which receives great attention
worldwide.

According to statistics, 95 % of cases of sudden
unexpected infant death occur before the age of 6
months, with the highest frequency between 2-4
months. The leading cause of this condition is
sudden infant death syndrome (SIDS), accounting
for 37 % of cases, followed by cases with unknown
causes (34.7 %), and accidental suffocation and
strangulation in bed (27 %).

These tragic events are coded according to the
International Statistical Classification of Diseases
and Related Health Care Problems (ICD-10): sudden
infant death syndrome with autopsy - R95.0, sudden
infant death syndrome without autopsy — R95.9,
sudden death without a known cause — R96.0,
asphyxia — R09.01, traumatic — T71.9, accidental
mechanical respiratory compromise — T71.191, and
entrapment in bedding — T71.131.

In Ukraine, in 2019, out of 2.190 children who
died under the age of 1, 70 babies had sudden
infant death syndrome (SIDS) as the cause, and 57
experienced accidents related to breathing. SIDS
accounted for 5.8 % of these cases.

Numerous studies indicate that several factors
affecting the frequency of SIDS and other cases
of sudden death during sleep are related to child

safety. Developed countries place great emphasis
on educating medical workers and parents about
ensuring the safety of children during sleep.

Since 1990, the American Academy of Pediatrics
has been conducting an educational program for
children and specialists on the prevention of SIDS.
The "Back-to-Sleep" national campaign, which
promoted putting babies to sleep on their backs,
successfully halved the rate of sudden infant mortality
by the year 2000. Similar results were observed in
other countries, such as Germany, where information
campaigns reduced the frequency of SIDS by 93 %,
or, in absolute numbers, down from 1.285 sudden
unexpected infant deaths in 1991 to 84 in 2020.

52 countries have national guidelines or
recommendations for the prevention of sudden
infant death syndrome and safe sleep for babies. The
leadership of the American Academy of Pediatrics
(AAP) and the British National Institute of Health
(NICE) are recognized as the most authoritative in
the world. On July 7, 2022, a new version of the
institution of the AWMF (Association of Scientific
Medical Societies) DGSM (German Society for
Research and Sleep Medicine) Pediatric Working
Group on the topic "Prevention of Sudden Infant
Death Syndrome" was approved by consensus. These
guidelines were taken by us on the basis of the
preparation of these recommendations.
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Below are the recommendations that should be
followed for all babies before reaching the age of 1
year.

1. Put babies to sleep on their backs, both for
night and daytime sleep.

It has been proven that children who sleep on
their backs are less likely to die from SIDS compared
to those who sleep on their stomachs or sides. The
disadvantage of sleeping on the side is instability:
the child can easily turn over onto their stomach.
Some people believe that babies can suffocate during
vomiting when sleeping on their backs, but the
anatomy of the respiratory tract and the gag reflex
prevent aspiration. Studies confirm that the risk of
aspiration is higher in the prone position. Therefore,

LnTrHAa Yy NONOXKEHHI Ha CrvHI

Tpaxes

CtpaBsoxig

even babies with gastroesophageal reflux (GERD)
should sleep on their backs, as it is the safest position
to prevent aspiration (Fig. 1).

When the baby lies on their back, the trachea
is located above the esophagus, which leads to
the stomach (Fig. 1). Anything the baby could
potentially regurgitate must overcome gravity to
reach the trachea and cause choking. In contrast,
when the baby sleeps on their stomach, the liquid
from the esophagus during vomiting can freely enter
the respiratory tract, leading to potentially harmful
consequences. Fortunately, cases of regurgitation
causing choking in healthy babies are very rare, but
when they do occur, the baby is often sleeping on
their stomach.

LnTnHa y NONOXEHHI Ha »XMBOTI

Ctpasoxig

Fig. 1. Anatomical features of the location of the respiratory tract (trachea) relative to the
gastrointestinal tract (esophagus) in the position of the child on his back and stomach

Newborns should be placed skin-to-skin nextto the
mother as soon as possible after birth, ideally within
the first hour. They can be placed on the mother's
chest in a semi-raised position for convenience.
During the first two hours of skin-to-skin contact,
both the mother and medical staff should focus their
attention on the baby. A midwife should monitor the
newborn's condition during this time in the delivery
room. If any disturbances in the newborn's condition
are observed, the midwife should inform the doctor
since there have been reported cases of sudden
unexpected postnatal collapse during skin-to-skin
contact. Although these cases are rare, they should
be kept in mind.

After the skin-to-skin contact period or if the
mother needs to rest, or if contact is not possible, the
newborn should be transferred to a crib and placed
on their back.

Premature babies may spend some time in the
prone position during their stay in the intensive care
unit due to breathing problems while connected to
vital signs monitors (pulse oximetry and saturation).
However, once the situation stabilizes, it is important
to transition them to sleeping on their back before
returning home.

As babies grow older, they learn to turn over
onto their stomachs. If a child can change their body
position on their own, there is no need to turn them
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onto their back. Nevertheless, it is important to
ensure a safe sleeping environment, which will be
discussed later in this document. This includes using
a firm mattress, avoiding soft sides, toys, pillows,
and blankets in the crib, among other precautions.

Some parents place their babies on their stomachs
to alleviate potential tummy discomfort and facilitate
gas passage. WHO recommends providing babies
with tummy time during the day, for at least half
an hour, to promote optimal physical development
while they are awake. However, it is crucial that
babies sleep only on their backs.

If babies fall asleep in a car seat, stroller, or
chaise longue, they should be moved to a hard, flat
surface to sleep on their back as soon as possible.
However, when traveling by car, a child can only be
safe in a car seat. Currently, there is no published
evidence indicating the exact duration an infant can
remain in a car seat while traveling. Nonetheless,
there is a guideline known as the "two-hour rule,"
which recommends that a baby up to one year old
should spend no more than two hours in a car seat
continuously. This precaution is due to the risk of
obstructing the respiratory tract by tilting the head
forward. Long journeys in a car seat with newborns
should be avoided, particularly for premature babies
born before the 37th week of gestation.

When babies fall asleep in a sling, it is important

KEY TITLE: NEONATOLOGIA, HIRURGIA TA PERINATAL'NA MEDICINA (ONLINE)
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to ensure that their airways remain unobstructed.
There is no consensus on the recommended
duration of sleep in a sling, but according to WHO
recommendations for physical activity, continuous
use of a sling should not exceed one hour. While
preference should be given to sleeping on the
back in a horizontal position, sleeping in a sling is
permissible for safety reasons if it is comfortable for
the mother.

2. Use a relatively hard surface for sleeping.

A cot, bassinet, portable cot, or playpen with a
flat horizontal surface that meets safety standards
can be used for a baby's sleep. The crib should have
a tightly fitting mattress that snugly fits the edges,
along with an air-permeable sheet on an elastic band
or one that is tightly tucked in behind the edges.
From a safety perspective, the crib should contain
nothing except the baby.

It is important for a baby to sleep on a relatively
hard surface, such as an even firm mattress in a baby
cot. Adult beds and sofas are not safe for newborns to
sleep on, primarily because they are relatively soft. A
"soft surface" refers to any surface where the baby's
head bends more than 1 inch (about 2.5 cm). On such
surfaces, the risk of sudden infant death syndrome
(SIDS) can increase more than fivefold.

Currently, most factory beds have quality
certificates that meet modern recommendations for
safe sleep. Here are some points to think over:

* The distance between the bars in the crib should
not exceed 6-7 cm to prevent the baby from getting
their head stuck.

* The mattress should fit snugly into the crib,
leaving no gaps on any side. If you can fit two or
more fingers between the mattress and the crib, it is
dangerous as the baby can get stuck.

* Check the crib structures weekly, as an active
baby may shake them, posing a danger.

* Once the baby learns to get on their hands and
knees, secure the crib in a static position if it has a
pendulum mechanism, and adjust the bottom to the
lowest position in advance.

* Ensure that the sheet in the crib is tightly fastened
to prevent the baby from accidentally getting tangled
or covered.

« If the mattress has a film cover, remove it before
the first use.

* Avoid hanging various objects, especially toys,
over the sleeping area where the baby lies alone.

* Remove all soft objects from the crib, including
pillows, soft toys, sides, blankets, etc.

' 3. Put the child to sleep in the same room as you.

Sleeping in the same room as the parents for at
least the first 6 months, and ideally the entire first
year, can reduce the risk of sudden infant death
syndrome (SIDS) by 50%, according to research.
Place the baby crib, bassinet, mobile crib, or playpen
next to your bed. This will make it easier to feed,
comfort, and care for your baby.

Regarding sleeping together

Shared sleep (SS) is a common practice
worldwide, and international recommendations
take this into account. SS, just like separated sleep,
carries potential risks, so organizing it safely and
conducting further research is important. The
potential risks of SS for SIDS are actively being

studied, but a clear cause-and-effect relationship has
not yet been established.

It should be noted that SS contributes to
establishing breastfeeding, maintaining the desired
duration of breastfeeding for the family, and
promoting optimal weight gain for the child, which
is beneficial for both the baby and the breastfeeding
mother. Breastfeeding has been proven to reduce the
risk of SIDS.

However, parents should be informed about
the possible risks to make an informed decision
regarding co-sleeping or separate sleeping.

Condemnation of SS by doctors leads to parents
who choose this sleep arrangement hiding this
fact and not paying enough attention to safe SS
organization.

There are two types of SS: bed-sharing, where the
baby sleeps in the same bed as the parents, and co-
sleeping, where the baby sleeps on a separate surface
or in an attached bed next to the parents.

The American Academy of Pediatrics emphasizes
that the safest place for a baby to sleep is a separate
crib that complies with safety standards. However,
they acknowledge that many mothers fall asleep
during night feeds. Research data shows that it is
safer for a baby to fall asleep in the same bed with
their parents than in an armchair or sofa. Create
a safe sleep environment in your own bed when
bringing your baby there for feeding or soothing.
If you are likely to fall asleep, ensure there are no
pillows, blankets, or other soft objects in your bed
that could cover your baby's face. As soon as you
wake up, transfer the baby to their own crib.

The American Academy of Breastfeeding Medicine
has a separate protocol for organizing SS in one bed.
They use the term "breast-sleeping" to describe a
biologically complex model of interaction between
mother and baby, where breastfeeding and sleep are
integrated, driven by the physiological necessity for
sufficient lactation. Co-sleeping facilitates frequent
and regular breastfeeding, which can prolong the
duration of breastfeeding. Additionally, some mothers
who practice SS find it easier to care for their children
and fall asleep more easily.

However, the  American  Academy  of
Breastfeeding Protocol emphasizes safety issues. “If
you consciously choose to sleep in one bed, make
sure that your mattress is firm enough and does not
sag under your weight, and that there are no pillows,
blankets, or other soft objects in the child's area
that he can put his face into. Check and make sure
that the child cannot fall off the bed or fall into any
gap between the bed and the wall or furniture while
sleeping. Lie down with your baby in the C-position
(your arm on which you lie stretched out on the bed,
legs bent at the knees). After breastfeeding, put the
baby on their back. Do not cover the baby with your
blanket.

It should be noted that co-sleeping can be
particularly dangerous in certain situations. You
should not sleep with the baby on the same surface if:

* The baby was born prematurely or with a low
body weight.

* Any adult in the bed with the baby is a smoker,
even if it is not the mother.

* The child's mother smoked during pregnancy.
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* The mother is taking medications or drugs that
may make it difficult to wake up.

e The mother consumed more than 2 units of
alcohol***.

* The adult caregiver is not the child's biological
mother/father.

* The sleeping surface is soft or contains soft
bedding, pillows, and blankets.

* There are other children or pets in the bed in
addition to the baby.

* The child sleeps between two adults.

In the situations described above, an alternative
co-sleeping option is recommended, which involves
sleeping next to parents on a separate surface or
using an attached crib. This approach provides a
safer sleeping arrangement while still maintaining
the positive effect on breastfeeding.

4. Remove all soft objects from the child's
sleeping area.

All soft objects should be removed from the
child's sleeping area. In the crib of a child up to one
year old, only a tightly fitted sheet on an elastic band
or tucked under the mattress should be present. Soft
objects such as pillows, blankets, toys, bumpers, soft
protective sides, and hanging sheets pose a risk of
suffocation and can obstruct the baby's respiratory
tract, limiting oxygen access. Even for babies who
are not yet able to move independently, the presence
of soft objects in the crib increases the concentration
of carbon dioxide in exhaled air, which can lead to
respiratory issues.

It is important to avoid placing babies on feeding
pillows or resting pillows as they can cause the baby
to roll over onto their side or stomach, potentially
pressing their head against a soft surface. Sleeping
on inclined surfaces like pillows, chaise lounges, or
car seats can cause the baby's head to tilt forward
excessively, compressing and blocking the airways.
Sleeping on couches, sofas, or chairs is also unsafe.

It is advisable to refrain from using ribbons or
ropes that could hang in the crib. Avoid attaching
pacifiers, medallions, or any other objects to the
child's body or the crib. Additionally, it is important
not to have chains, ribbons, or necklaces around the
baby's neck or dress them in clothing with ties.

5. Do not overheat the child.

Studies have indicated an increased risk of SIDS
associated with overheating, although the definition
of "overheating" varies across these studies. The
recommended temperature range for a baby's
bedroom is typically 16-22 degrees Celsius, but in
spring and summer, this temperature may be higher.
Consequently, it is challenging to provide specific
recommendations regarding room temperature
to prevent overheating. It is advisable to rely on
subjective observations, prioritizing the child's
condition rather than focusing solely on numerical
values. Symptoms of overheating include sweating
and hot skin to the touch.

Babies should be dressed according to the ambient
temperature with no more than one additional layer
compared to what adults find comfortable in that
environment. Since babies in their first year of life
sleep without blankets, and the room may be relatively
cool, special sleeping garments such as overalls or
sleeping bags can be used. It is important to avoid
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covering the baby's head, as it acts as a regulator of
body temperature and can contribute to overheating.
If the room temperature is above 18 degrees Celsius,
the baby is full-term and has a normal body weight,
there is no need for a cap.

Babies can be swaddled loosely during the first
few months, as it can help them calm down and fall
asleep more easily. To prevent hip joint dysplasia
when swaddling, the legs should be left free to move,
while only the arms can be gently secured. A baby
in a diaper should be placed on their back. Once
the baby begins to roll over, swaddling should be
discontinued.

6. Breastfeed your baby if possible.

Breast milk is considered the optimal source of
nutrition for infants. Research has demonstrated that
breastfed babies have a reduced risk of SIDS. It is
recommended by the World Health Organization
(WHO)to exclusively breastfeed for the first 6 months.
Following the introduction of complementary foods
(solid food), it is advised to continue breastfeeding
for a minimum of 12 months and up to two years or
more, based on personal preference.

7. Regarding the use of a pacifier.

While some research suggests that non-food
sucking on a pacifier may potentially reduce the risk
of SIDS, there is currently insufficient evidence to
firmly support this recommendation.

In the case of a breastfed child, it is generally
advised to avoid introducing a pacifier until
lactation is fully established. The decision to use a
pacifier and the appropriate age for its introduction
should be made on an individual basis, taking into
consideration factors such as the baby's needs,
breastfeeding dynamics, and family preferences.
It is worth emphasizing that breastfeeding plays a
more significant role in reducing the risks of SIDS
compared to the use of a pacifier. Therefore, if
possible, prioritizing breastfeeding is recommended.

For formula-fed babies, offering a pacifier at any
time is acceptable, as bottle feeding may not provide
sufficient duration for the baby's sucking needs.
However, it is important to note that not all babies
may enjoy using a pacifier. In such cases, offering
the pacifier multiple times is reasonable, but if the
child consistently refuses, there is no need to insist.
If the pacifier falls out after the baby has fallen
asleep, there is no need to put it back into the baby's
mouth.

8. Timely vaccination of children.

Recent evidence suggests that immunization
may provide protection against SIDS, as infectious
disecases are among the factors that increase the
risk. It is important to ensure that children receive
vaccinations on schedule. Additionally, vaccinating
individuals in the baby's environment can strengthen
the family's immune defenses and reduce the risk of
the baby contracting infectious diseases.

9. Smoking and alcohol.

Smoking during pregnancy and after childbirth
significantly increases the risk of SIDS. It is
important to refrain from smoking in the car and
inside the house where the child is present, and to
avoid smoking near the child, even when outdoors.

Sharing a bed with an adult who smokes is strictly
prohibited. If the mother smoked during pregnancy,
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it is also advisable to avoid co-sleeping. Similarly,
the use of alcohol or drugs by the person responsible
for caring for the child should be avoided. Such
substances can impair the ability to wake up during
co-sleeping, making it crucial to place the child in
their own crib and provide a safe sleep environment.
10. Be careful when buying sleep products.
Before purchasing a baby crib, changing
table, or any other sleep-related products, ensure
they meet safety requirements. Be cautious if a
manufacturer claims that a product reduces the risk
of SIDS, as it is typically not the case. According

recommendations.

While these recommendations cannot guarantee
absolute safety for the baby, they effectively reduce
the risk of potential tragedy and create the most
favorable conditions for the child.

* — data from the US Centers for Disease Control
(CDC, 2019) // https://www.cdc.gov/sids/data.htm

** — data of the State Statistics Committee of
Ukraine, 2020

**%  Alcohol content in units, according to
NHS: https://www.nhs.uk/live-well/alcohol-advice/
calculating-alcohol-units/:

to the American Academy of Pediatrics, positioners,
special mattresses, and other sleeping surfaces do
not decrease the risk of SIDS. The same applies to
home breathing monitors. Home breathing or heart
rate monitors have not been proven to reduce the
risk of SIDS and may even provide a false sense
of security, leading parents to neglect safe sleep

A small shot of spirits (25 ml) - 1 unit.

A standard glass of wine (175 ml) — 2.1 units.
A large (250 ml) glass of wine - 3 units.

A pint of 4% beer (0.57 1) — 2.3 units.
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VKPATHCbKA AKAJTEMIS MEJTIATPUYHUX CIIEINIAJBHOCTEM (YAIIC), EBPOINEMCHKA ACOLITAIIS
MEJUIIUHA CHY TA HEHJIO®I3I0JO0TITi (EAMCH)
PEKOMEHJAIIIL I3 BE3ANEYHOI'O CHY SIK NPIOPUTETHE NUTAHHA Y IPO®LJIAKTHUII CAHAPO-
MY PAITOBOI CMEPTI HEMOBJISIT

JI. Paxoscovkal, /1. Kocmiokosa?, H. Jompec’, JI. Bapcoka

XapkiBcbkuii HanionaapHuil yniBepcuter imeni B. H. Kapa3zina
(m. XapkiB, Ykpaina)'
Kuainika BectOpannendypr
(M. ITorcnam, HiMmeuunHna)?
KuiBcbkuii MequuHuii yHiBepcuTeT
(M. KuiB, Ykpaiuna)?
Meauunuii uentp «Iepmuii 'B ¢ppenpni»

(m. KuiB, Ykpaina)*

Pesrome.

Cunnapom pantoBoi autsuoi cmepti (CPAC) 3anumaeTscs akTyalbHUM MUTAHHAM B YChbOMY CBIiTi. HaiiGinbIna yacTka mux
TpariyHUX BHUMAJKIB NPHUIIaJa€ Ha IepIle MiBpivdst XKUTTA. barato 3 mux Tpareniil MoXxHa MONEPEIUTH, SKIIO AOTPUMYBATHCH
pexoMennanii 3 6esnmeynoro cHy. [lpuknan iMmmaemeHTanii MaciTabHUX OCBITHIX MPOTpaM 3 IUX MUTaHb B 0araTh0X pO3BUHE-
HUX KpaiHaX 3a/I0KyMEHTYBaB iX BUCOKY €(EKTHBHICTb, [0 JO3BOJIHIIO BPSATYBATH THCAYI AITEH.

B Vkpaini BincyTHI HalioHaJNbHI HAacCTaHOBH 3 muTaHb nonepemkeHHs CPJC, ToMy Mu 00’e€qHAmu Cy4acHi KepiBHHIITBA
inmux kpain cBity (CILUA, BenukoOpuranis, ['epmanis) i AaHi 0CTaHHIX JOCHIIKEHb 1 po3poOuan pekoMenanii 3 6e3meyHoro
CHY JiTeil 10 1 poKy, AKi BKJIOYAOTH MO3UIIF0 JUTHHH M1 4ac CHY (Ha CIUHI), BAMOTH 10 MOBEPXHI s CHY 1 10 JiXKeuKa TUTH-
Hu. Hagani npono3umii mo/o 6e31medHoro CHigbHOTO CHY, TEMIEPAaTYypHOTO pexuMy. HaBoasTecs faHi Ipo cpusATINBHH edext
IPYJHOTO BUTOJOBYBaHHSA 1 BakuuHanii ans nmonepemxeHHs CP/IC 1 migBuIieHHs pU3MKY IpPHU NEperpiBaHHI, HAABHOCTI MIKUX
NpeaMeTiB 01 CIUIAYO0i TUTHHM, KyPiHHI 1 BYKUBaHHI aJIKOTOJII0 OaTbKaMH.

L1i pexoMeHmanii MalOTh MOMHUPIOBATUCH, SIK cepex OATHKIB, TaK i cepe] MEJUIHUX MPANiBHUKIB, SKi 3iHCHIOIOTH JOTIIAL 3a
HEMOBISITAMH.

KuarouoBi caoBa: Gesneunuii COH; HEMOBJISITA; CHHAPOM PaINTOBOI JUTAYO1 CMepTi; COH Ha CIHUHI; CIUILHUHI COH.
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COVID-19 IN NEWBORNS: OWN
EXPERIENCE ON THE EXAMPLE

OF CLINICAL CASES
N.V. Drutsul-Melnyk L.A. Ivanova,
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Bukovinian State Medical University,
Ministry of Public Health of Ukraine
(Chernivtsi, Ukraine)

Summary.

Introduction. Currently, there is controversial information regarding the epidemiologic characteristics and severity of
COVID-19 in pregnant women and newborns. Most researchers report the same severity of disease in pregnant and non-
pregnant women, and a milder course of disease in the neonatal period, with the possibility of critical illness in some infants.
Ideas about the possibility of transmission of SARS-CoV-2 to a newborn have changed. Since intrauterine transmission of
the novel coronavirus is currently considered rare, COVID-19 in newborns is usually associated with postnatal transmission
of the virus.

The aim of the work was to analyze the epidemiologic and clinical features of the COVID-19 in newborns based on the
analysis of clinical cases.

Material and methods. On 2020, at the beginning of the COVID-19 pandemic, 11 newborns were admitted to the infectious
diseases departments of Chernivtsi Regional Children's Clinical Hospital, 9 children were referred from home by a family
physician, and 2 children were transferred from maternity care facilities. Diagnosis was confirmed by PCR-RT detection of
SARS-CoV-2 RNA in nasal/oropharyngeal swabs.

The research was conducted in accordance with the principles of bioethics, the conclusion of the Commission on
Biomedical Ethics of the Bukovinian State Medical University on the observance of moral and legal rules for conducting
medical-scientific research, Protocol No. 6 dated March 16, 2023.

The research was carried out within the framework of scientific and research activity of the Department of Pediatrics and
Infectious Diseases of Children of the Bukovinian State Medical University "Modern epidemiological, clinical-paraclinical
and diagnostic features of the most common inflammatory infectious and non-infectious diseases in children”, state
registration number: 0122U002208.

Results. The analysis of the epidemiologic data allowed to identify an intrafamilial source of infection in all identified
cases (in one case the source of infection could not be identified), in most cases it was the mother, in one case the source
of infection was the father and the grandmother. In most families there are older siblings who could serve as a potential
additional source of infection, but respiratory symptoms in siblings were identified in one third of the families.

In the late neonatal period, cases of horizontal virus transmission were characterized by mild symptoms of upper
respiratory tract infection as acute nasopharyngitis, one case - as a mixture with secretory diarrhea. COVID-19 in another
child was accompanied by acute gastroenteritis and moderate dehydration. The clinical picture of coronavirus infection
in the remaining third of cases was characterized by lower respiratory tract infection as acute tracheobronchitis, acute
obstructive bronchitis and bronchiolitis.

Two infants were transferred from the maternity hospital after delivery because of COVID-19 maternal symptoms
and SARS-CoV-2 RNA detection in the infants' nasal/oropharyngeal swabs on the first day of life. These children were
asymptomatic with no clinical or laboratory evidence of an infectious-inflammatory process during observation.

Conclusions. The presence of an exclusively family source of infection can be considered an epidemiological feature of
COVID-19 in the neonatal period. In the case of horizontal transmission of the SARS-CoV-2 virus in newborns, the disease
COVID-19 in most cases proceeds as mild upper respiratory tract infection, less often — as lower respiratory tract infection
and/or secretory diarrhea. In the case of maternal COVID-19 disease before childbirth the vertical and/or antenatal infection
mode and the subsequent asymptomatic neonatal COVID-19 cannot be denied.

Keywords: Newborns; COVID-19; Peculiarities of Epidemiology,; Clinics.

Introduction

Compared to the adults COVID-19 in children
is characterized by a predominance of mild and
asymptomatic cases. Peculiarities of the disease in
the pediatric population include a shorter incubation
period and a relatively better prognosis with
faster recovery. At the same time, children can be
potential, asymptomatic virus carriers with a long
period of its release. During COVID-19 pandemic,
pregnant women and neonates are considered
vulnerable populations. Cardiopulmonary adaptation
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mechanisms of pregnant women (eg, increased heart
rate and stroke volume, as well as decreased residual
lung capacity) may increase the risk of hypoxemia.
In this aspect, pregnant women can be considered
as a high-risk group in the management strategy
of the condition and the possibility of prevention
of diseases associated with lung lesions, such as
COVID-19. [1, 2].

To date, there is no convincing evidence that
pregnant women have greater risk of contracting
COVID-19 [3, 4], however, it has been established
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that pregnancy increases the risk of severe disease
caused by other types of coronaviruses, as well as
other viral respiratory infections such as influenza
[5]. At the same time, temporary immunosuppression
of pregnant women can increase the risk of infection,
including by the SARS-CoV-2 [6, 7]. Despite the
available data on the asymptomatic COVID-19
in a third examined pregnant women [8], as well
as despite the absence of a probable difference in
clinical symptoms and disease severity in pregnant
and non-pregnant women [9], infection during the
third pregnancy trimester is accompanied by the risk
of hospitalization in the intensive care unit (about
1%), with the probability of invasive mechanical
ventilation about 0,3%. Concomitant diseases and
conditions of the pregnant woman, in particular, age
over 40 years, obesity, anemia, arterial hypertension
and diabetes, are additional risk factors for the severity
of the disease in this group [10-12]. Thus, some
studies indicate the possibility of a severe disease in
pregnant women in 10% of cases [13, 14]. In addition,
the cytokine storm triggered during pregnancy by
COVID-19 can cause severe damage to the fetus,
with subsequent autism spectrum disorders and brain
development abnormalities in newborns [15].

One of the main problems related to COVID-19
is the potential negative impact of the severity of
the pregnant woman's condition on the fetus, the
probability of vertical transmission of SARS-CoV-2,
as well as the consequences of neonatal COVID-19
for the child's body in the future [1, 16].

Until recently, although the possibility of
intrauterine transmission of SARS-CoV-2 was not
denied, it was not confirmed, in particular, due
to the limited number of observations, while the
objective criteria for transmission confirming in
the fetus and newborn remained debatable [17].
The fact of placental infection with SARS-CoV-2
during pregnancy has been established, at the
same time, whether placental infection leads to
neonatal infection remains unclear [18]. Taking
into account the accumulation of research results
that note the presence of SARS-CoV-2 RNA in the
biological fluids of the fetus and newborn, as well
as the positive results of serological tests (specific
IgM in the newborn), intrauterine transmission of
COVID-19 has a high probability, at the same time,
the probability of vertical transmission of infection.
Maternal exposure to COVID-19 in the third trimester
is generally low (approximately 3,2%) without
significant consequences for newborns [19]. There
remains a paucity of observations and insufficient
data on vertical transmission of the SARS-CoV-2
virus in the first two trimesters of pregnancy.

Newborns, like their own mothers, are a group at
high risk of COVID-19 due to limited age peculiarities
of immune protection [l]. Because intrauterine
transmission of SARS-CoV-2 is currently considered
rare, the COVID-19 in newborns is usually associated
with postnatal infection. Transmission of respiratory
viruses, including SARS-CoV-2, from the mother
to the newborn, occurs through the airborne route,
mainly through close household contact, as well as
a result of in-hospital infection and contact with
infection sources in public places [20, 21].

The disease in newborns usually is mild, although

some infants have a severe COVID-19 [13]. In the
presence of COVID-19 symptoms in the mother
during childbirth, most of the infected newborns
remained asymptomatic or had mild symptoms
with rapid resolution during follow-up [22, 23].
Clinical manifestations of COVID-19 in newborns
differ from those in older children and adults, with
gastrointestinal symptoms and loss of appetite being
the most common. Other symptoms include fever,
cough and other respiratory symptoms, lethargy,
diarrhea, vomiting. Symptoms in newborns are less
pronounced than in adults, the disease in adults is
usually accompanied by fever, myalgia, fatigue,
cough, shortness of breath and respiratory failure,
while gastrointestinal symptoms are rare [21, 23].
Despite the milder symptoms, the neonatal and infant
age can be a factor in prolonging the release of the
SARS-CoV-2 virus [24].

Taking into account the controversy and lack of
information about the peculiarities of the COVID-19
clinical symptoms in newborns [25], in this paper,
using the example of our own observation of
clinical cases of hospitalized children, we expand
the knowledge of doctors about the features of the
COVID-19 in the neonatal age.

The aim of the work was to analyze the
epidemiological and clinical peculiarities of
COVID-19 infection in newborns based on the
analysis of clinical cases.

Material and methods

On 2020 at the beginning of the COVID-19
pandemics in the infectious departments of the
Chernivtsi Regional Children's Clinical Hospital, we
monitored 11 hospitalized newborns. Patients were
selected by the method of simple sampling according
to the chronology of hospitalization. In particular, 9
children were referred by a primary care physician
from home, and 2 newborns were transferred from
maternity care institutions. By sex, the distribution
was as follows: 8 girls and 3 boys.

Examination and treatment of patients was carried
out in compliance with the bioethics rules, according
to current national guidelines and local clinical
medical protocols. Verification of the diagnosis was
carried out on the basis of the detection of RNA of
the SARS-CoV-2 virus in a naso-/oropharyngeal
swab by the PCR method, performed in the
virological laboratory of the Chernivtsi Regional
Center for Disease Control and Prevention of the
Public Health Ministry of Ukraine. Neonatal age of
children and detection of SARS-CoV-2 RNA in a
naso-/oropharyngeal swabs by PCR were considered
criteria for inclusion in the cohort. The results were
analyzed by basic descriptive statistics.

The research was conducted in accordance with
the principles of bioethics, the conclusion of the
commission on biomedical ethics of the Bukovinian
State Medical University regarding the observance of
moral and legal rules for conducting medical scientific
research, protocol No. 6 dated March 16, 2023.

Results and discussion
According to the results of clinical cases analysis
(1-9) of neonatal COVID-19 with a horizontal
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transmission, it is shown that the children were
hospitalized in the late neonatal period, the average
age was 17,8%1,8 days, two thirds (66,7%) were
female newborns (Table 1). Most of the babies
(88,9%) were born at term through birth canals
(77,8%), and the rest of the babies were born by
caesarean section according to obstetric indications,
one baby was born prematurely.

The bigger part of children (88,9%) were
hospitalized on the Ist-2nd day of the disease,
which was probably due to the vigilance of parents
and primary care doctors in this age period. In most
families (77,8%), newborns had older brothers and

sisters, which could recognize as a potential additional
source of infection, in particular, respiratory
symptoms in sibs were verified in 33,3% of cases.
The intra-familial source of SARS-CoV-2 virus was
established in 88,9% of cases, sick mothers were in
most cases (66,7%), the father and the grandmother
were sources of infection in two separate cases. In
all cases, the sources of infection were confirmed
by SARS-CoV-2 virus RNA detection in the naso-/
oropharyngeal swab by PCR. In one case, the source
of infection could not be established. Table 2 shows
the clinical peculiarities of COVID-19 in newborns
with a horizontal transmission.

Table 1

General and epidemiological characteristics of hospitalized newborns
with the horizontal SARS-CoV-2 transmission

Patient 9355’ Sex Pr%%’;iat;‘cy Full|/preterm Childbirth type | CONfirmed source of
1. 19 m 1 full-term vaginal not confirmed
2. 21 m 11 full-term vaginal father
3. 24 f 1l full-term vaginal both parents
4. 15 f 1l full-term vaginal mother
5. 19 f I full-term vaginal grandmother
6. 16 f 1] full-term vaginal mother
7. 13 f I full-term caesarean section mother
8. 10 f 1l preterm caesarean section mother
9. 24 m 1l full-term vaginal mother
Thus, the main clinical peculiarities of was accompanied by an isolated picture of acute

COVID-19 in newborns were respiratory and
gastrointestinal lesions, accompanied by an increase
in body temperature. Most of the cases (55,5%)
were characterized by mild upper respiratory tract
infection as acute rhinitis and pharyngitis, one of
the case demonstrated mix with the phenomena
of secretory diarrhea. COVID-19 in another child

gastroenteritis and moderate dehydration. The clinical
picture of coronavirus infection in the remaining
33,3% cases was characterized by lower respiratory
tract infections as acute tracheobronchitis, acute
obstructive bronchitis, and bronchiolitis; in the last
two cases, respiratory symptoms were accompanied
by mild respiratory failure.

Table 2

Clinical characteristics of hospitalized newborns with horizontal SARS-CoV-2 transmission

Day of ini ; Days in-
. . . Fever, Clinical Disease e .
Patient r;i%sért)ilé?]- Feeding type oG peculiarities severity Co-morbidities tpeoastrr)nlt:rlt
. A - jaundice, urinary
1. I breastfeeding | TiLL 38,8 | rhinitis, pharyngitis moderate tract infection 10
2. 11 breastfeeding | TiLL 37,8 bronchiolitis severe - 7
. o -, . hypoxic
3. I breastfeeding | TiLL 37,6 | rhinitis, pharyngitis mild encephalopathy 8
4. 1 mixed TILL 38,0 enteritis moderate - 11
hypoxic
5. I formula ABSENT | rhinitis, pharyngitis moderate enceﬁﬂﬁé?gathy, 7
hemoglobinopathy
hypoxic
6. I breastfeeding | TILL 38,5 bronchitis moderate encephalopathy, 9
jaundice
; rhinitis, pharynagitis, :
7. 1 breastfeeding | TILL 38,8 enteritis mild - 13
8. I formula no 38,5 | rhinitis, pharyngitis moderate conggglft:étheart 7
9. I formula fo 37,8 | bronchoobstruction moderate acute otitis media 11
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Most of the children (55,5%) had a high grade
fever, the increase in body temperature in a third
of the patients did not exceed low grade fever, and
in one child neurological symptoms due to nitrate
methemoglobinopathy were predominance.

Among the clinical cases, the most severe
COVID-19 occurred in a child suffered from
bronchiolitis because of requirement of respiratory
protection as oxygen therapy and compensation of
respiratory fluid losses as slow infusion of glucose-
salt solutions. Two newborns received antibacterial
therapy with Ill-generation cephalosporins because
of verified the urinary tract infections and otitis
media. At the same time, the condition of some
children was aggravated by some neonatal conditions
as hypoxic encephalopathy, neonatal jaundice, and
one child had a heart defect.

Two girls were born by SARS-CoV-2 verified
mothers and transferred from maternity care
institutions. These two cases of COVID-19 in
children, confirmed by for SARS-CoV-2 RNA
detection by PCR test performed on the Ist day of
life immediately after birth. Both children were
full-term, born through birth canals. In one case of
observation hypoxic encephalopathy was verified,
in the other girl, only the processes of physiological
adaptation of the newborn were noted. Both girls
did not have any clinical or laboratory signs of an
infectious-inflammatory process during their in-
patient observation. In a week of observation, the
babies were discharged with a negative result of the
PCR test for SARS-CoV-2 RNA.

According to analysis of clinical cases, it is
possible to state the differences between the clinical
picture of COVID-19 in the early and late neonatal
period. Verified COVID-19 cases immediately
after birth were asymptomatic, which can probably
be explained by the possibility of transplacental
transmission and the protective role of specific
maternal virus-neutralizing 1gG.

Because of nasopharynx and oropharynx swabs
collection was carried out immediately after birth
with the minimization of the time of postnatal
contact between the mother and the child before the
collection of the swabs, as well as the difference in
the clinical picture, we can assume the impossibility

Reference:

of horizontal transmission of SARS-CoV-2 in these
asymptomatic cases. At the same time, no other
biological fluids were used to confirm the fact of
vertical transmission of the new coronavirus SARS-
CoV-2. The difficulties of confirmation the SARS-
CoV-2 transmission type in our cases is also related
to the limited number of observations. Thus, in our
opinion, SARS-CoV-2 vertical transmission in these
asymptomatic confirmed cases seems quite likely.

Conclusions

1. An epidemiological peculiarity of COVID-19
in the neonatal period can be considered the presence
of family source of infection, mostly among parents
and older siblings.

2. In the case of horizontal transmission of the
SARS-CoV-2 virus in newborns, the disease of
COVID-19 in most cases occurred as mild upper
respiratory tract infection, less often as a lesion of
the lower respiratory tract and gastrointestinal tract.

3. In the case of maternal disease few days
before delivery and the presence of clinical picture
of SARS-CoV-2 infection during childbirth, the
vertical and/or antenatal route of virus transmission
with the subsequent asymptomatic COVID-19 with
virus secretion from the first day of extrauterine life
cannot be refuted.

Prospects for further research

They consist in the accumulation of experience
in the management of newborns infected with the
SARS-CoV-2 virus, with different routes of virus
transmission and different severity of COVID-19.

The research was carried out within the framework
of the scientific and research activity of the
Department of Pediatrics and Children's Infectious
Diseases of the Bukovinian State Medical University
«Modern epidemiological, clinical-paraclinical and
diagnostic features of the most common inflammatory
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state registration number: 0122U002208.
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COVID-19 Y HOBOHAPO/J)KEHHUX: BIACHHUM JOCBIJ HA NPUKJAAI KJIIHIYHUX BUITAJIKIB
H.B. /lpyuyyn-Menwvnux, JI.A. Ieéanosa, M.H. I'apac, 1.I. Cagka, C./]. Caska

BykoBuHCbKHIi 1epxkaBHUi MeauuyHuii yHiBepcuTer MO3 Ykpainu
(M. YepHiBui, Ykpaina)

Pe3ome.

Beryn. Hapasi icHye koHTpaBepciiiHa iH(poOpMamis MOOJ0 €MiJAeMiONOriYHUX XapaKTePUCTHK Ta TKKOCTI mepebiry
COVID-19 sk y KOTOpTi BariTHUX, TaK 1 HOBOHAPOKEHHUX. BINBIIICTh AOCIIAHUKIB TMOBIJOMIISIOTh PO OJHAKOBY TSIKKICTH
3aXBOPIOBAHHA Yy BaTiTHUX 1 HEBATiTHUX XKIHOK Ta JIETIIUH mepedir 3aXBOPIOBAHHS Yy HEOHATAJIBHOMY MEpioAi 3 MOXKIHUBIiC-
TIO PO3BUTKY KPUTHYHUX CTAaHIB B OKPEMHX HEMOBIAT. 3a3Haiu TpaHchopMaliil ysSBICHHs MO0 MOXJIHBOCTEH TpaHcMicii
SARS-CoV-2 noBonapomxkeHiil quTuHi. OCKiTbKH BHYTPIIIHEOYTpPOOHA Iepenada HOBOTO KOPOHABIpyCy BBaXKA€ThCS Hapasi
pinkicHoto, peamizanis COVID-19 y HOBOHapomKeHHX, 3a3BUYal, OB’ 3aHa 3 MOCTHATAJIBHOIO TepeIadcio Bipycy.

MerToo po6oTu Oyi0 MpoaHaai3yBaTH eIieMioIOTiuHi Ta KAiHi4HiI 0cobnuBocTi iHpekiii COVID-19 y HOBOHapOIKEHUX
Ha OCHOBI aHaJIi3y KJIIHIYHUX BHUIAJKIB.

MartepiaJ i MeTOIH A0CTiTKEHHS.

B indekuiinux Bigminenuax OKHII «YepHiBelnpka o61acHa TUTAYA KIiHIYHA JTIKapHS» MiJ CIIOCTEPESIKCHHIM 3HAXOIUIHU -
cs 11 HOBOHAPOMKEHUX, YIIITUTATCHUX yIpoaoBxk 2020 poxy Ha movyaTky nanaewmii, cnpuunnaenoi indexuieto COVID-19, 30-
Kpema 9 miTell CKepOBaHUX JiKapeM MEePBUHHOT JTAHKH 3 IOMY, Ta 2 — IepeBEACHUX 3 MOJIOTONMOMIYHUX 3aKiaAiB. Bepudikaris
niarHo3y nmpoBoauiacs Ha miactasi BussieHHs PHK Bipycy SARS-CoV-2 y Hazo-/opodapunreanbaoMmy Masky metogom I1JIP.

JlocIiKeHHsT TPOBOAMIINCS 3TiHO 3 HPUHIKIAMU 010€THKH, BHCHOBOK KOMicil 3 MUTaHb OioMequYHOi eTHKH byKkoBHH-
CBKOTO J€pKaBHOTO MEIMYHOTO YHIBEPCHTETY I[OJ0 AOTPUMAaHHS MOPAIbHO-TIPABOBUX MPABHI MPOBEJEHHS MEAWYHUX Ha-
YKOBUX JOCIHIiKeHb, mpoTokosn Ne 6 Bix 16.03.2023 p.

Jocnimxenus BukoHaHo B pamkax H/IP kadenpu mexiaTpii Ta qursayux indekuiiinux xBopod ByKoBHHCEKOTO 1€pKaBHOTO
Meau4YHOTo yHiBepcutery «CydacHi emifeMioNoTiyHi, KIiHIKO-MapakIiHiuYHI Ta A1arHOCTUYHI 0cOOMMBOCTI Halbinpm mo-
MHMPEeHUX 3aNalbHUX 3aXBOpIOBaHb iH(eKilHOT Ta HeiHdekuiliHOT npupoau y xitei», Ne nepxkpeectpanii: 0122U002208.

PesyabTaTH mociimskeHHs. AHaNI3 eMigeMiONOTIYHUX AAHMX JTO3BOJIMB YCTAaHOBUTH BHYTpIMIHbOCIMEHHE JKepeno iH-
(ikyBaHHS y BCiX BCTAHOBJIEGHHX BHUNAJKaX (B OJHOMY BHMAJKY JKepeno iH(exii BCTaHOBUTH HE BAAJOCA), y Oinpimocti
BHIIAJKIB — Ile Marepi, 10 OAHOMY BHIAJKY JoKepesnoM iHdikyBaHHs Oynu 0aTbko Ta 6abycs. Y OinpumiocTi cimeil HoBOHapo-
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JOKeHHX JiTel € cTapmi O6paTd i cecTpH, 1[0 MOTJIO MOCIYT'YBaTH IMOTSHIIHHAM JOJAaTKOBUM JDKEPEIOM iH(IKyBaHHS, peclri-
paTOpHiI CUMITOMH y CUOCIB Bepu(PiKOBAHO y TPETUHHU CiMEH.

V mi3HbOMY HEOHAaTAaJbHOMY HEpPioAi 3 FOPU3OHTAIBHOI TPAHCMICI€I0 Bipycy OiNBIIICTh BHMAJKIB XapaKTePU3yEThCs
HETSDKKUM ypaXCHHSIM BEPXHIX JUXAJIBHUX MUISAXIB Y BHIUISAJI TOCTPOTO pUHO(APUHTITY, B OJHOMY i3 CIIOCTEPEXKEHb — y MO-
€IHAHHI 13 sBumamu cexperoproi aiapei. [lepedir COVID-19 me B oxHi€l TUTHHH CYNMPOBOIKYBABCS 130JbOBAHOK KIiHi-
KOO0 TOCTPOTO racTPOSHTEPHUTY 3 SIBUILAMHU Jeriaparanii cepenuboi TshkkocTi. KiiniuHa kapTiuHa KopoHaBipycHol iHdexuii y
peIITH TPETUHU BHIAJKIB XapaKTepU3yBajacs ypakeHHSIM HIKHIX AMXaIbHUX IUIIXIB y BUTISAAL TOCTPOTO TPaxeoOpoOHXITY,
TOCTPOTO OOCTPYKTHBHOTO OPOHXITY Ta OPOHXIONITY,

VY nBox miTei, mo Oyiu HapoMKEHi Bix MaTepiB, B skux COVID-19 giarHocTOBaHO mepea MOYaTKOM MOJIOTIB, 10 OyIu me-
peBeeHI 3 MOJIOTONOMIUHUX 3aKJIAaJiB y 3B’ 53Ky i3 MO3UTUBHUM pe3ynbratoM [1JIP Tecty Ha Bu3nauenns PHK Bipycy SARS-
CoV-2 y nutuHH, IpoBeIeHUM Ha | 100y *KUTTS ogpa3y Hmicis HAPOJKEHHS, BiIMidaBca 0€3CUMITOMHUI nepedir 6e3 KOTHUX
KJIIHIYHUX 4K J1abOpaTOPHUX O03HAK iHPEKIIHHO-3aMaTbHOTO MPOIECY YIPOMAOBK CIOCTEPEIKCHHS.

BucuoBku. Enigemionoriunoio ocobnusictio COVID-19 y HeonaransHOMY mepioJii MOKHA BBaXKaTH HASBHICTh BUKIIIOU-
HO POAMHHOTO JKepena iHpeknii. Y BUnaaKy ropu3oHTanbpHOI TpaHcMicii Bipycy SARS-CoV-2 y HOBOHapOIKeHUX 3aXBOPIO-
BaHs COVID-19 y Ginprmocti Bunaaxis mepedirae y BUIISAI HETSHKKOTO YPaKeHHS BEPXHIX AMXaJIbHUX IUISIXIB, pifme — 3
YpaKeHHSIM HIJKHIX JUXaJBHAX IUIIXIB Ta TaCTPOIHTECTHHAILHOTO TPAKTy. B pasi 3axBOpIOBaHHS MaTepi mepej MOJI0TaMu Ta
HasgBHOCTI kKIiHikH COVID-19 mix yac moaoriB, He MOXHa CIPOCTYBAaTH BEPTUKAIBHUI Ta/a00 aHTeHATATbHUN OUISAX 1HDIKY-

BaHHS 3 HACTYITHUM OC3CHMITOMHHUM MepeOiroM 3aXBOPIOBAHHS.
KiarwuoBi ci1oBa: mosorapomxeni; COVID-19; oco6auBocTi emizeMionorii; KIiHika.
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CLINICAL VARIANT OF OSSIFYING
MYOSITIS IN PEDIATRIC PRACTICE

H.S. Senatorova, T.V. Frolova,
A.V. Senatorova, E.V. Kikhtenko,
N.S. Osman

Kharkiv National Medical University
(Kharkiv, Ukraine)

Summary

Introduction. Ossifying myositis is a pathological process in muscles characterized by the formation of
ossification in soft tissues. At present, the etiological factors of the disease remain not fully elucidated. The triggering
factors of the disease are considered to be traumatic injuries, invasive medical manipulations against the background
of genetic predisposition.

Aim. Invite attention of general practitioners and pediatricians to a rare disease, namely progressive ossifying
fibrodysplasia in children and the peculiarities of its diagnosis.

Results. The article presents a clinical case of progressive ossifying fibrodysplasia (Munchmeyer's disease) in a
4-year-old girl. At birth, the child was diagnosed with a foot deformity characteristic of this pathology (shortening
of the first metatarsal finger, flexion-rotation contracture of both feet). The clinic of the disease manifested itself
at the age of 3 years, when, after falling on the back, a dense formation was noticed in the area of the left shoulder
blade. Half a year after the fall, swelling and pain appeared in the sacro-coccygeal region of the spine. The girl
was consulted by an orthopedist, dermatologist, and oncologist. During the examination of the child, characteristic
clinical features of progressive ossifying fibrodysplasia were revealed, namely, deformation and fixed position of the
chest, tense neck muscles, sharp limitation of movements in all parts of the spine, limitation of bending in the left
elbow joint, clinodactyly, valgus deformity of the big toes. During the ultrasound examination, the following changes
were diagnosed: swelling of muscle tissue in the neck area, subscapular area on the left and sacrococcygeal joint,
multiple hypoechoic formations of irregular shape, heterogeneous echo structure with hyperechoic inclusions with an
acoustic shadow, a focal change in the muscle structure in the form of a loss of the characteristic pinnate structure
of the perimysium. The diagnosis was confirmed histologically. No characteristic changes were found in clinical and
biochemical studies. The girl is under supervision. No worsening of the child's condition has been recorded over the

past four years.

Keywords: Children,; Progressive Ossifying Fibrodysplasia,; Calcification.

Introduction. Ossifying myositis (OM) is a
pathological process in muscles characterized by
radiological and histological signs of bone formation
(osteoinduction) in soft tissues.

The cause of OM can be trauma [ 1, 2] (post-traumatic
ossifyingmyositis (M61.0)), calcificationand ossification
of muscles after burns (M61.3), paralytic calcification
and ossification of muscles (M61.2), Munchmeyer's
disease or progressive ossifying fibrodysplasia (M61.1)
[3, 4]. The leading pathophysiological links are muscle
hypoxia, inflammation and genetic predisposition [5-
8]. Fibrodysplasia Ossificans Progressiva (FOP) is
a rare, disabling genetic condition characterized by
congenital malformations of the big toes and progressive
heterotopic ossification (HO). FOP is a plastic process in
which calcification of muscle tissue occurs, followed by
muscle ossification. The basis of the disease is a genetic
mutation of the activin receptor type 1 gene (ACVR1),
the BMP1 gene, which encodes the synthesis of bone
morphogenic protein. The mutation can be sporadic or
have a family character [9-11]. In the second case, the
disease has an autosomal dominant type of inheritance
with variable gene expression and complete penetrance.
The population frequency is 1:2000000. The onset of the
disease occurred at an early age [12-14]. The disease was
first described by the German doctor E. Munchmeyer
in 1869. In 1988, The International Fibrodysplasia
Ossificans Progressiva Association (www.ifopa.org)
was created. There are three stages of development of
FOP [1]:
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Stage I (infiltration) — growth of young degenerative
tissue and secondary degenerative changes in
muscles. Histologically, inflammatory changes in the
intermuscular connective tissue with its swelling are
revealed.

II stage - fibrous induration of connective tissue, its
scarring with secondary atrophy of muscle tissue.

III stage (ossification) — the formation of bone tissue
in places of soft tissue damage.

The first clinical signs appear from birth in the form
of shortening of the first toe. The disease begins with
the appearance of swelling, most often in the area of
the shoulder girdle. The density of the focus increases,
hardens, the process captures the entire musculoskeletal
system, a second skeleton is formed. The appearance
of the patient is compared to a "tin soldier". There are
practically no data on the damage to internal organs.
Exacerbation of the disease is often associated with
traumatization, in that case also with conducting a
biopsy. Laboratory markers of the disease are unknown.
The principles of therapy have not been developed.

This disease has an unfavorable course in terms of
recovery. One of the severe complications of FOP in
children is muscle ossification (calcinosis). It should
be noted that every second child of preschool age with
FOP has calcification. Older children - in 44-37.4 %, and
in adults - in 7.9-17 % of cases [15-17]. The genesis
of calcinosis in FOP has not been fully elucidated. It
is believed that it corresponds to the degree of activity
and prevalence of the inflammatory necrotic process
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with subsequent sclerosis and calcinosis [18-21].
Calcifications are localized in the thickness of the
affected muscles in the form of individual foci that
merge or plates. The occurrence of calcifications is
accompanied by fever, burning, pain, the appearance of
elastic, bulging or dense formations [12]. The prognosis
of the disease is unfavorable. Mortality is most often
associated with hypoventilation of the lungs as a result of
damage to the intercostal muscles and the development
of pneumonia [22-24].

There is currently no effective treatment. In most
cases, clinical symptoms disappear on their own. The
basis of helping children is a protective regime, the
exclusion of intramuscular injections, vaccination, which
can only be carried out based on vital signs. Vaccinations
should not be given during exacerbations and should be
avoided for 6-8 weeks after the exacerbation symptoms
have resolved. Medical treatment during exacerbation
includes oral non-steroidal anti-inflammatory drugs in
age-related doses, prednisolone at a dose of 2 mg/kg/
day (up to 100 mg per day), COX-2 inhibitors, muscle
relaxants, local administration of anti-inflammatory
drugs [9].

Goal. To draw the attention of general practitioners
and pediatricians to a rare disease, namely Fibrodysplasia
Ossificans Progressiva in children and the peculiarities
of its diagnosis.

Description of a clinical case.

Girl E., 4 years old, was hospitalized with complaints
of formations in the area of the neck, shoulder girdle,
back, restriction of movement when raising the arms up.

From the medical history, it is known that the parents
and two other children in this family are healthy. Child
from 12th pregnancy, 3rd birth at 38 weeks. The child
was born with a weight of 3680 g, a length of 53 cm
with congenital shortening of the first metatarsal finger,
flexion-rotation contracture of both feet. At the age of
1 month, the girl underwent surgery for pylorostenosis.
Throughout her life, she suffered from acute respiratory
infections and chicken pox. From infancy, parents
paid attention to the hyperergic reaction at the sites of
mosquito bites (long-term, persistent infiltration and
hyperemia of skin areas). At the age of three, after falling
on his back, his parents noticed a dense formation in the
area of the left shoulder blade. An X-ray examination
and a consultation with an orthopedist did not reveal any
pathology. Six months after the fall, the parents noted
swelling and pain in the sacrococcygeal region of the
spine. According to the results of electromyography,
there is no damage to the structures of the brachial nerve
plexus, there are no peripheral nerves of the upper limbs,
and there is no muscle denervation. The conclusion of
the oncologist and dermatologist: aggressive dismoid
fibromatosis. Tomoxifen is recommended. The parents
did not perform the prescribed treatment. Local
treatment of the formation with hydrocortisone ointment
was carried out, which did not have a positive effect.

During the examination in the hospital, the general
condition of the girl was moderate due to damage to the
musculoskeletal system: restriction of movement of all
parts of the spine, hypertonic of the neck muscles and
decreased muscle tone of both limbs and trunk. Physical
and mental development of the child corresponds to
the age. Attention is drawn to the stiffness of the gait,
the head is slightly tilted forward, the deformation and
fixed position of the chest, the neck muscles are tense,

the sharp limitation of movements in all parts of the
spine, the limitation of bending in the left elbow joint,
clinodactyly, valgus deformation of the big toes (Fig.
1.1.), on the left biceps is dense to the touch. In the
area of the neck, head, and subscapular areas, dense,
painless, immobile formations are palpable, rising 1.0-
1.5 cm above the skin surface (Fig. 1.2). Lymph nodes
are not palpable. No violations of the internal organs
were detected.

A comprehensive examination was carried out:

1. General blood analysis: erythrocytes —4.2¢1012/1,
hemoglobin — 104 g/1, leukocytes — 6.2+109/1, platelets
— 310-109/1, eosinophils — 5%, lymphocytes — 48% ,
band neutrophils — 2%, segmented neutrophils — 40%,
monocytes — 5%, ESR — 12 mm/h. Conclusion: mild
stage anemia.

2. Biochemical examination of blood: total bilirubin
— 7.8 pumol/l, thymol test — 2.0 U, AIAT — 17 U/l,
AsSAT — 19 U/l, total protein — 72.1 g/1, urea — 4.05

Fig. 1.1. Progressive ossifying
fibrodysplasia. Shortening and valgus
deformity of the first toes.

umol/l, creatinine — 42 mmol/l, glucose — 3.7 pmol/l,
CRP — negative, CK — 177.0 U/l, calcium — 2.2
mmol/l, phosphorus — 1.56 mmol/l, total alkaline
phosphatase — 1623 Units/I.

3. Immunological research: 1gG — 8.2 g/l, [gA —
0.77 g/1, IgM — 0.7 g/1, antibodies to striated muscles
were not detected. CIC — 0.023 g/I (n), AHA-negative.

4. General analysis of urine, coprological examination
— without special features.

5. ECG: decrease in voltage.

6. Echo— minimal regurgitation on the mitral valve,
left to right shunt in the central part of the interatrial
septal of 3 mm.

7. US of the abdominal organs: parenchymal cyst of
the left kidney measuring 0.8x0.8 cm.

8. According to ultrasound examination, swelling of
muscle tissue in the neck area, subscapular area on the
left and sacrococcygeal joint was determined. In the soft
tissues of the upper and lower limbs and on the back
surface of the back, multiple hypoechoic formations of
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an irregular shape, heterogeneous echostructure with
hyperechoic inclusions with an acoustic shadow are
visualized. These formations are visualized mainly in
muscle tissue with spread to subcutaneous fat tissue. A
focal change in the muscle structure is visualized in the
form of a loss of the characteristic pinnate structure of
the perimysium, a diffuse decrease in echogenicity, and
multiple intra-muscular ossification.

9. Histological examination. The results of the biopsy
of the infiltrate in the left subscapular area are shown in
Figures 2.1-2.4.

Taking into account the results of the obtained
examinations, namely clinical (deformation and fixed
position of the chest, strained neck muscles, sharp
limitation of movements in all parts of the spine,
limitation of bending in the left elbow joint, clinodactyly,
valgus deformation of the big toes) and histological
(signs of atrophy muscle fibers with the appearance
of layers of connective tissue that surround muscle
fibers; focus of angiomatosis, moderate lymphocytic
Fig. 1.2. Progressive ossifying fibrodysplasia. infiltration) data established a diagnosis: Fibrodysplasia

Tumor-like formations in subscapular areas. Ossificans Progressiva (FOP) (M61.1). Left kidney cyst,
functioning oval window.

Fig. 2.1. The muscle bundle is surrounded by Fig. 2.2. A focus of angiomatosis, surrounded by

a large layer of connective tissue. Neoplasm of connective tissue of varying degrees of maturity and
the connective tissue between individual muscle focal moderate lymphocytic infiltration. H&E stain.
fibers.Signs of uneven atrophy without signs of 200x magnification.

necrobiosis, necrosis, and subsequent petrification
in the muscle fibers. H&E stain. 200x magnification.

-
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Fig. 2.3. Muscle bundles and individual muscle Fig. 2.4. Connective tissue, partially mature with
fibers surrounded by connective tissue of varying rough, randomly spaced bundles of collagen fibers
degrees of maturity. Signs of an increase in and signs of fibroblast proliferation. H&E stain. 400x
morphofunctional activity and proliferation of magnification.

fibroblast cells (top left). Uneven atrophy of muscle
fibers. H&E stain. 200x magnification.
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Recommendations provided:

1. Observation of the pediatrician and orthopedist in
dynamics.

2. Therapeutic and protective mode (avoid potentially
traumatic games).

3. In case of soft tissue injury or after an infection:
prednisolone 2 mg/kg/day — 4 days, ibuprofen in an age-

4. Medical refusal from vaccination (except for
emergency indications).

During the last four years, the child's condition has
not deteriorated, the child is under the supervision of
doctors.

Conflict of interest: none.
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KJIHIYHUHN BUIDAJOK OCUDPIKYIOUOTO MIO3UTY V MPAKTHIII JIKAPS-IIEJIIATPA
I.C. Cenamoposa, T.B. @ponosa, A.B. Cenamoposa, O.B. Kixmenko, H.C. Ocman

XapkiBchbKHil HAiOHAJbHUI MeINYHUIT YHiBepCcHTET
(M. XapkiB, Ykpaina)

Pesome

Beryn. Ocudikyounii Mio3UT — MaTOIOTIYHUE MPOLEC Y M'sI3aX, 10 XapaKTePU3y€eThCst HOPMYBaHHIM OCH(IKaTIB Yy M'IKHX
TkaHuHax. Ha Tenep eTionoriuni (pakTopu 3aXBOPIOBAHHS 3aJIMIIAIOTHCS HE 10 KiHIM 3°scoBaHuMU. [IyckoBuMHu dakxropamu
3aXBOPIOBAHHS BBAXKAKOTHCSA TPABMATHYHI YIIKOJKECHHS, IHBAa3WBHI MEJIMYHI MaHIMYJIAil HA TJIi TeHETHYHOT CXUIBHOCTI.

Mera nocaigxenHns. [IpuBepHyTH yBary JikapiB 3araJbHOi IPaKTHUKH 1 JiKapiB-MeAiaTpiB A0 PiAKICHOTO 3aXBOPIOBAHHS,
a came nporpecywuoi ocudikyrwuoi ¢pidpoaucmiasii y aiteir Ta 0cobIMBOCTEH i111arHOCTUKH.

PesyabTraTtu. Y cTaTTi NpeACTaBICHO KIIHIYHHA BHMANOK Nporpecyrodoi ocudpikyrodoi ¢idpoaucnnasii (xBopoba
Munchmeyer) y aiBunnaku 4 pokis. [Ipu HapoKeHi y TUTHHE Oyla [iarHOCTOBaHA XapaKkTepHa s AaHoi naronorii gepopma-
1ist cron (yKopoueHHs | manbus IIIOCHOBOT KiCTKH, 3THHAJIIEHO-POTATOPHA KOHTpakTypa 00ox crom). KiriHika 3aXBOpIOBaHHS
MPOSIBUIIACH Y Billl 3-X POKIiB, KOJH MicIs MaJiHHA Ha COUHY OyJIO MOMIYEHO MIUIbHEYTBOPECHHS B AUISHIN JTiBO1 Jomarku. Ye-
pes3 miB poky micis maaiHHA 3’ ABUJIACh HAOPAKIICTh Ta OONIOYICTh Y KPHIKOBO-KYNPUKOBOMY Binfini xpebra. JliBunHka Oyna
KOHCYJITOBaHA OPTOINENOM, JI€PMaTOJIOrOM, OHKOJOroM. [Ipu ornsni AuTHHU OyiM BUSBICHI XapaKTepHI KIiHIYHI 0coOiu-
BOCTI mporpecyrouoi ocudpikyrouoi ¢pibponucmnasii, a came gedopmalis i pikcoBaHEe MOTOKEHHS TPYIHOT KIITKH, HATATHYTI
M'si31 mui, pizke 0OMEeXeHHS pyXiB y BCiX Bigginax xpeOTa, 0OMeKeHHs 3THHAHHS B 1IBOMY JTiKTbOBOMY CYT/I001, KI1HOJAKTH-
1is, BaJgbrycHa JedopMalis BeJIUKUX NaibliB HIr. [Ipn ynbTpa3BykoBOMY AOCIIIKEHI Oy 1iarHOCTOBAHO HACTYIHI 3MiHH:
HaOpsK M'sI30BOT TKAHWHHU B TINSHII W1, MiATONATKOBIH AUISHIII TIIBOPYY 1 KPHIKOBO-KYIIPUKOBOMY 3WJICHYBaHHI; MHOKHHHI
rinoexoreHHi yTBOPEHHS HENMpaBUIbHOI (OPMH, HEOAHOPIIHOT €XOCTPYKTYPH 3 TiMepEeXOreHHUMH BKJIIOUYEHHSIMH 3 aKyCTUY-
HOIO TIHHIO; OCEepeaKOBa 3MiHA M'sI30BOT CTPYKTYpPH Yy BHUIUISJI BTPATH XapaKTEepHOI IMepUCTOI CTPYKTYpH nepumusis. Jliaruos
MiATBEPKEHO TiCTOJNOTiIYHO. XapaKTepHUX 3MiH B KIIHIYHHX Ta 010XIMIYHHX HOCIIIKCHHSIX BUSABICHO He Oymo. JliBumHKa

nepelyBae mig HarnsaA0M. 3a OCTaHHI YOTHPHU POKH MOTIpIICHHS CTaHy AMTHHU He 3a(ikCOBaHO.
KiarwuoBi ci1oBa: gitu; nporpecyroua ocudikyroua dhibponncnnasis; KaabUuHO3.
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CKJIAJHOIII JIATHOCTUKNM KOAPKTAIIIT
AOPTU Y HOBOHAPOJI)KEHIX
Y PAHHI HEOHATAJIbHUN ITEPIO/;:

M.O. I'onuapy, A.J. bouuenxo, PO3BIP KJITHIYHMX BUIATKIB

1L.KO. Konopamoesa, b.B. Illonomap

XapKiBChKUI HAIlIOHAJBHUN MEIUYHUHA YHIBEPCUTET
(M. XapkiB, Ykpaina)

Pezrome

Bcemyn. [Tumanns diaeHocmuku Koapkmayii aopmu y pauuil HeOHAMALbHUL Nepiod 3aIUUAEMbCA AKMYATbHUM
ma mae nesni mpyoHowi, ki 00yMoeieni 0coONUBOCMAMU 2eMOOUHAMIYHOT adanmayii 00 no3aympooHo20 HUmms.

Mema 0ocnioyncenna - ananiz 61ACHUX KIIHIYHUX CHOCMEPedCeHb 3 AKYEeHMYBAHHAM HA CKAAOHOWT 0iaeHOCmUKU
Koapxkmayii aopmu y HOGOHAPOOICEHUX Y PAHHIU HEOHAMANbHUL Nepiod ma nposedenus oupepenyitinoi diacHocmuku
3 KiHKIHeoM (ncegdokoapkmayiero) aopmu.

Jlocnioocents nposoounucs 8i0N08iOHO 00 eMUYHUX HOPM Ma NPUHYUNIE, WO pPe2YTIol0mb MeOUYHT 00CTIONCEHHS TI0OUHU.

Poboma suxonana 6 pamxax H/IP xagedpu «Akicmo scumms ma nepebie comamuynoi namono2ii' y dimeti 8 ymogax
coyianonoeo cmpecyy, mepmin sukonanns 2023-2025 p., depacasnutl peecmpayitinuil Homep: 0123U101768.

Pesynomamu 0ocnioxycennsn. Y cmammi npedcmasieno 08a KIIHIUHUX CNOCEPEdNtCeH s nepuie — HO8OHAP00dlce-
HULl 3 KOAPKMAYIEI0 A0pmu 3a 8I0CYMHOCHI KPUMUYHOCIT Y neputl OHsL JCUmms 3a HASA6HOCMI 8UPAICEHUX MOPDONO-
2IYHUX 3MIH HUCXIOHOI aopmu, Opyee CnOCMepelCeHHs — HOBOHAP0O0NCeHULl 3 KATHIYHUMU O3HAKAMU 2eMOOUHAMIYHUX
nopyuienv 3 0iazHOCMOB8AHOI0 2eMOOUHAMIUHOI0 NCe8OOKOApKmayieto (Kinkine) na emani cemoOunamivnoi adanmayii
00 nozaympobnozo sdcumms. Adekeamuicms MeOUUHO20 CYNPOBOOY 00360JAE YHUKHYMU PO3GUMOK MANCKOL, NOMmeH-
YilHO OUHAMIYHOT 2eMOOUHAMIYHOT cumyayii.

Bucnoeku. J{iacnocmuka kpumuunoi koapxmayii aopmu y HOBOHAPOONCEHUX MAE NeGHI MPYOHOWI, WO NOB A3AHO 3
0CoOIUBOCMAMY 2eMOOUHAMIKU Y PAHNIN HEOHAMALbHUL Nepiod ma (YHKYIOHY8aHHAM hemanbHux KoMyHikayiu. Juna-
MiYHe MOHIMOPYBAHHA NOKAZHUKIE apmepiaibHOo20 MUCKY I camypayii Ha GepXHIX ma HUJICHIX KIHYIBKaxX, napamempis
YeHmpanbHoi 2eMOOUHAMIKU OONOMA2AE YHUKHY MU NOMULOK 8 0ia2HOCMUYI KPUMUYHOCMI 840U MA C60E€YACHO NPOGeCU
Xipypeiune empyuanus. JJugepenyitinutl diacnos koapkmayii aopmu 3 KiHKiH2OM (NCE800KOAPKMAYi€in) aopmu noGUHeH
IPYHMYBAMUCS HA Pe3YIbMAMAxX OUHAMIYHO20 CROCIEPeHCeHHA 2PA0IEHMY MUCKY Y HUCXIOHOMY 8i00ini aopmu 3 KOHMP-
olleM apmepianbHO20 MUCKY MA camypayii Ha YOMUpboxX KIHYieKax npomseom HeOHAMailbHO20 nepiooy.

Knrouoegi cnosa: nosonapoooiceni; panniii neonamanvnuii nepiod; koapkmayis aopmu; nceedokoapkmayis (Kiu-

Kine) aopmu.

Bectyn

3a pe3ymbpraTaMu KIiHIYHOI TPAKTHYHOI AiSITBHOC-
Ti BCTAHOBIICHO, 1[0 Y O1BIIOCTI AiTEH 3 KPUTHIHUMHU
BPO/DKCHUMH BaJaMM Ceplsl CHUMIITOMH 3’ SIBISIOTHCS
HEBJIOB31 MiclII HAPO/PKEHHS, alie y ACSIKHUX 3 HUX —
JUIIE Ticyst BANUCKH 31 cramionapy [1, 10, 13].

Kputnyna koapkramisi aopTH € ORHIE 3 Hai-
OiMpII TMOMMPEHHX MPOTOKO-3aJEKHUX (OPM BpO-
JOKEHUX BaJ Ceplls, siIka 3yCTPIYa€eThCsl 3 4aCTOTOIO
5-8% y KOropTi AiTeH 3 BPOIIKCHOK Kapi0BaCKYJIsp-
HOlo maroJiorieto. JliarHocTHKa Koapkraluii aopTu y
paHHIfl HeoHaTaJNbHUWI MEpioa Mae IEBHI TPYIHOII,
IKi 0O0yMOBJIEHI OCOOIMBOCTAMH TEeMOIHMHAMIUHOI
ajganTamnii 10 mo3ayTpoOoHOTO XHUTTA [4].

MeTta pgocnipXeHHA: po36ip KIiHIYHUX CHOCTE-
peXKeHb, aKICHTYaIlis Ha CKJIAJHOMAX y HAiarHOCTHII
KOApKTaIlii aOpTH Yy HOBOHAPOKCHUX y paHHIH Heo-
HaTaJbHUI Mepiox Ta MpoBeneHHS TudepeHIiiHoi 1i-
ATHOCTHKH 3 KIHKiHTOM (TIC€BIOKOAPKTAII€I0) a0PTH.

MaTtepian Ta MeToAn AOCNIOXEHHA: B OCHO-
By poOOTHM NOKJAAEHO aHali3 BIACHHUX KIIHIYHUX
CIIOCTEPEKEHB, MPOBEACHUX OOCTEKEHb HOBOHApPO-
JUKEHUX TAIi€HTIB 3 MATOJOTIEI0 IYTU Ta HUCXITHOTO
Bigminmy aoptu. Komrurekc KiIiHIKO-IiarHOCTHIHUX
3aXO/IB BKIJIIOYAaB: KIIHIYHI METOIHM JOCIIIKEHHS,
Jonmuiepexokapaiorpadio, KoM IOTEpHY TOMOrpa-
(hito 3 KOHTPACTOM.

Y po0oTi BUKOpHCTaHI Cy4acHi MiIXOIH MO Hdia-

THOCTHUKH, MEHEI)KMEHTY HOBOHAPOKEHUX 3 KOAPK-
TaIier ado KiHKIHTOM (IICEBIOKOAPKTAII€k)) a0PTH.

barbkn 00CTeXyBaHMX HOBOHApOJIKEHHUX OyiH
moiH(pOpPMOBaHI TPO KIiHIKO-IHCTPYMEHTaIbHE IO-
CIIUKeHHS Ta Jajiu 3ToAy Ha iforo mpoBeaeHHsS. Ko-
MiCi€I0 3 MUTaHb €THUKU Ta 0I0ETHKH XapKiBChKOTO
HalliOHAJIBHOTO MEJMYHOI0 YHIBEPCUTETY BCTaHOB-
JICHO, IO 3a3HAYCHI JOCIIKCHHS MPOBOIUIUCH Bif-
MOBIIHO 1O €TUYHUX HOPM Ta HPHUHIHIIIB, IO pery-
JIOIOTh MEJUYHI JIOCIIIKEHHS JIIOINHH.

PoGora Bukomana B pamkax HJIP xadenpu
«SKicTh KUTTA Ta mepedir coMaTHYHOI maToyorii y
JiTeil B yMOBaxX COIialIbHOTO CTpecy», TepMiH BH-
koHaHHs 2023-2025 p., nepkaBHHH peecTpauiiHui
Homep: 0123U101768.

KniHiyHe cnocTtepexeHHA 1.

HoBonapomxkenuit Y. Big I11-i BaritHOCTI, 11O MIpoO-
TiKana Ha TJ'Ii NnepeaICKaHHA NITalC€HTU, HCTOKCUYHO-
ro nu¢y3Horo 300y, BAPUKO3HOTO PO3IIMPCHHS BCH
HIKHIX KiHIIBOK, XpOHIYHOT BEHO3HOT HEJJOCTAaTHOC-
Ti 2 c1. y Marepi; II-i momorm muIsIxoM KecapchbKOTO
po3TuHy (pyOenp Ha MaTIli, MepeasiekKaHHs TMIIaleH-
TH), cTpok recramii 37 twxHiB. [Ipenaransuro y III
TpuMecTpi BariTHOCTI (33 THXKXIEHb recTalii) mij yac
MPOXOJKCHHS YIbTPa3BYKOBOI'O CKPHHIHI'Y BCTAHOB-
JIEHO BPOJIKEHY Bajy PO3BUTKY Ceplisl IJIoja: 1aro-
JOTist HUCXITHOTO BIAAINY aOpTH, KoapKTais?

[Ipn HapomXKeHHI CTaH MAWUTHHHU 3aJ0BITBHUH.
Kpuk ryunnii. [lIkipHi TOKPUBHU Ta CIU30BI 000JTOH-
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KM OJiJ10-pOXKEeBOTO KOJIbOpY, 4ucTi. Maca npu Ha-
pomxkenHi 2900 r, nosxuna 52 cm, O 35 cm, OI'K
33 cwm, omiHKa 3a mKainolo Amnrap 6/7 G6amiB. Yepes
2 TONWHHU TIiCHIs HAapOKEHHS caTyparis: npasa
pyka — 94%, npaBa Hora — 91%. UCC 118-148 ya/xs.
[lynbcaris Ha CTETHEBUX apTepisx 30epexeHa. Apre-
plaJbHUI THCK HA BEpXHIX KiHIiBKax 66/43 MM pT cT
(cepenniit 40 MM pT cT) - 66/23 MM pT cT (cepenHiit
39 MM pT CT), HAa HIXKHIX - 59/24 MM pT cT (cepen-
Hilt 29 MM pT cT) - 62/25 MM pT cT (cepennin 31 MM
pt ct). [Ipu ayckynpranii TOHU cepls pUTMIYHI, CHC-
tomiunuit mwym y II m/p 3xia, III/VI 3a rpagamiero
IHTEHCUBHOCTI mIyMiB y cepui 3a A.JleBinum [3, 8].
Ha npyry no0y >KUTTS CTaH AMTHHHU 3aJ0BUIBHUMN.
Ametut 30epexeHnid, 00’ €M Ki 3aCBOIOE, HE 3PUTYE.
AyCKynbTaTUBHO HAJl JIETCHSAMU IIyepiibHE NUXAHHS.
30epiraeTnbes cucroniuynuii mym y I m/p 3nisa, H1/VI.
ApTepianbHUI THCK HA pyKax Ta HOTax HE 3MIHEHHII.
Kusit M’axuit, 6e30onicunid. ITynbcamis Ha cTerHe-
BUX aprepisx 30epexena. Caryparis mpaBa pyka —
96%, npaBa Hora — 92%. [IpoBeneHO HomIIEpeXOKap-
nmiorpadis: I JIOT 12,8 mm, Tmmm 4,4 mm, T3cmm 5,1
mm, JUIIT — 6,9 mm, Jallll 9,6 mm, AT — 9,4 mwm,
OB - 67 %, AIl 35%, Ao — 6,7 MM, Ap k1. Ao 5,0 MM

—

e

pt ct, AJIA 8,9 mm, Ap ki. JIA 4,9 mm pt c1. Kposo-
TIK y 4epeBHiH aopTti mynbcyrounii, V makc. 39 cm/c.
[MomipHa mgunaTamis MpaBUX KaMep; TPHUKYCIiTalbHa
perypritamis I ct. DyHKIIIOHY€E BiAKpUTA apTepianbHa
nporoka (BAII) — 4,6 MM, BikpuTe OBajbHE BIKHO —
4,2 MM, ckup niBo-npaBuii. CepeaHiil THCK y CTOBOYpi
JIA — 31 MM pt cT. JIoKy€eTbCs 3BY>KEHHs Mepelniika
aoptu 10 4,0 MM, Ap Y HACXITHOMY BIiJJiJIi aOPTH J0
24 MM pT cT. (HOpMa 1o 20 MM pT cT.) 3aKITIOYEHHS:
BBC (koapkratis aopTH, BiZKpuTa apTrepiajbHa Mpo-
TOKa, BIJJKPUTE OBaJIbHE BIKHO). 3 ypaxyBaHHSIM BH-
SBJIGHOT MpH exockomnii MOpQoJoriuHol KapTHHH KO-
apKTauii aopTH 3a BiJICYTHOCTI O3HAaK KPUTHYHOCTI
BpPOJKEHOT BaJ¥ Ha eTalli reMOAMHAMIYHOI ajamTaiii
OyIo TOMITFHUM TPOBEACHHS KOMIT I0OTEPHOT TOMOTpa-
(hii 3 KOHTPACTOM 3 METOIO BU3HAUYCHHS TEPANEBTUIHOT
TaKTUKMA Ta YTOYHEHHS ONTHMaJbHOTO TEPMiHY ole-
pPaTHUBHOTO BTPYYaHHS.

Ha tpeTto 100y xuTTs Oynia mpoBeieHa KOMIT I0TepHa
ToMorpadis 3 KOHTpacToM (puc. 1): BU3HAYAETHCS 3BY-
JKEHHS TIPOCBITY aOpPTH Ha PiBHI Mepemniika 10 3 MM,
BAII — 6 MM, miameTp nereneBoi aprepii 10 mm. 3akio-
yeHHsa: KT-kapTuna BpomkeHoi Bagu cepis (KoapkTa-
I[isl A0PTH, BIAKPHUTA apTepiajbHa MPOTOKA).

Puc. 1. HoBoHapoaxeHun Y., 3-a go6a xuTtrta. KT-kapTuHa KoapkKkTauii aopTtu.
CTpinka — micue KoapKTauii aopTu

3 ypaxyBaHHSIM pe3YJbTATIiB JOCHIKCHHS JIUTH-
Hi MPOBEACHO MOHITOPYBaHHS apTepiaJbHOTO THCKY,
caryparlii Ta IpPU3HAYCHO BA3aNpOCTaH i3 PO3PaAXyHKY
5 HI/KT/XB. Y IUTAaHOBOMY TMOPSAKY HOBOHAPOIKCHHH
MepeBeIeHUH 0 KapIioXipypridHOTO CTalioHapy, Ae
YCHINIHO MPOoTNepoBaHa Ha 12 100y KHUTTS.

Kniniune cioctepexeHHs 2.

Horonapomxkenuit C., Bix II-i BariTHOCTI, IO mpo-
Tikana Ha Tai mepecenoi ['PBI Ha 22 TmxHi recramii,
II-i ¢iziomoriuni momorH, CTPOK TecTarii 36 THKHIB.
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[TpenatanbHO TaToJyOTii CEPIEBO-CYAMHHOT CHUCTEMHM
BCTaHOBJICHO HE OYII0.

[Ipn HapomKEHHI CTaH IUTHHH CEPEIHBOT TIKKO-
cti. Maca mpu HapomkeHHi 2740,0 r, momxuHa 51 cwMm,
OrI" 35 cm, OT'K 34 cm, ominka 3a mkanoto Anrap 6/7
OauniB. 3akpuyaB Mmicis TaKTWIbHOI cTumydsnii. Kpuk
HerosiocHu#. 11IKipHi MOKPHUBH Ta CIM30B1 00OJOHKH —
akpouianos, yncti. Caryparis npasa pyka — 91%, niBa
Hora — 87%. ToHu cepust pUTMiUHI, CHCTONIYHUN IIyM
y 1I mixkpebepHOMY TIpomixKy Ha a.pulmonalis, III/VI.
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YCC 160-180 yn/xB. luxaHHs IyepiJbHE, XPHUIIIB He-
Mae, Y]] — 58/xB. BusHauanocs mocnabieHHs Myabcail
Ha CTETHEBUX apTepisiX, apTepialbHNN THCK Ha BEPXHIX
KiHIiBKax 66/43 MM pT cT (cepenuiit 40 MM pT CcT) Ta
65/37 mm pT. cT. (cepenHiii 39 MM PT CT), HAa HIKHIX
KiHI[iBKaX 62/38 MM pT. cT. (cepeaHiil 35 MM pT. CT.) Ta
62/39 mm pr cT (cepenHiit 34 MM pT CT).

Ha npyry noOy HUTTS cTaH AMTHHU BAXKKH, M0
00yMOBJIEHO PO3BUTKOM CEpPIEBO-CYIUHHHUX PO3NIaJiB
(MapMypoBiCTh HIKipHHUX MOKPHUBIB, €Mi301 IecaTypa-
1ii 10 87%, HeraTUBHUI OKCUJAHTHUHN TECT, TaXiKapIist
— UCC 178-190 yn/xB, Taxinnoe — UJI 48-56 xB., 3HH-
JKEHHsI CKOPOTJIMBOT 3/1aTHOCTI MioKapja, jAiacTojliyHa
JUCOYHKIIS OUTYHOYKIB 32 THIIOM aHOPMAJIbHOTO pPO3-
cnabnenns). Ha ornmsan pearye musiBo. Kpuk craOkwii.
AyCKyJIbTaTUBHO HaJ JIETCHSIMH MyepilbHE JUXaHHS.
30epiraeTbCsi HEIHTEHCUBHUH cucTonivHuid mym y 11
M/p 3miBa, 1I/VI. AprepianbHuil THCK Ha Horax 30e-
piraerbes 3HmWKeHUM. JKUBIT M’skuil, 6e30o0micHUIL.
[Mynecamis Ha cTerHeBHX aprepisx 30epexkena. Cary-
pais npasa pyka — 91%, npasa Hora — 87%. IIposene-
HO jgomruiepexokapaiorpadiune odcrexenns: Jim JIII
13,2 mm, Tmmmn 3,4 mm, T3cinm 4,8 mm, JJIIT — 6,2 Mm,
JnITI 11,2 mwm, AT - 10,4 mm, ®B — 52 %, A1 27%,
Ao (o cermeHTax, puc. 2a) — 8,7-4,0-3,9 mMm, Ap y
HUCXITHOMY BiIaiii aopTd A0 25 MM pT CT. (HOpMa 110
20 MM pT cT.), Ap 1. Ao 3,5 mm pT cT, 1JIA 8,0 MM,
Ap xi. JIA 3,2 mm pt cT. KpoBoTik y depeBHiil aop-
Ti nyascyrounid, V makc. 36,8 cm/c. [lomipua nunara-
I[isl IpaBUX KaMep; TPUKYyCIiJanbHa perypritamis | cr.
dynkuionye BiakpuTa aprepiaibia nporoka (BAIT) —
1,6 MM, HEIOCTIHHUAN KPOBOTIK, BIAKPUTE OBaJIbHE Bi-
KHO — 2,9 MM, CKUJ TepeBaXKHO JiBo-mipaBuit. Cepemniit
THCK y cToBOYpi JIA — 38 MM pt ct1. 3axmrouenns: BBC
(koapkTalisi aopTH, BiIKpUTa apTepiajbHa NPOTOKA,
BIJIKpUTE OBAJbHE BIKHO), TOMipHA JIET€HEBa T1epTeH-
3is. JIuTMHA KOHCYJbTOBaHa KapaioXipyprom, JiarHos
ninTBepakeHo. bynu HamaHi pekoMmeHmamii mojo cTa-
Oimizamii cTaHy mamieHTa Ta TOCIITaNi3amnis A0 Kapio-
Xipypri4HOro cTamioHapy.

Puc. 2a. HoBoHapoaxeHun C., 2 nob6a
XUTTA. Ap HUCX Bigain aoptu 25 Mm pT CcT,,
BATIl 2,6 mm

3 ypaxyBaHHSIM CTaHy Ialli€HTa, HAasABHOCTI Te-
MOJMHAMIUYHUX TOpYIIEHb Oylu TNpOBEJACHI 3aXOAH,
SKi BKJIFOUAJIM: BBEICHHS Ba3ampocTaHy (5 HI/KI/XB),
KOHTPOJHh 00’ €Ma NMUPKYI0I0Y01 KpoBi, Aiypesa. Uepes
40 xB Bix mouatky iH(dy3ii BazampocTaHa — BiTHOBIEH-
Hs1 KpoBoTOKa uepe3 BAII, craGinizaunis YCC = 132-
140 yn/muH, carypaitis = 94%, mokpanieHHs: CKOPOTIH-

BOi 31aTtHOCTI Miokapaa @B JIII = 64%.

[Tpu npoBeneHHI MIOAEHHOTO YIbTPa3ByKOBOTO MO-
HITOPHUHTY BXe Ha 4-Ty D00y KHUTTS OyIl0 KOHCTaTOBa-
HO TpaHcdopmartis Mmopdoorii Iyru aopTH Mo cerMeH-
Tax 3 BIJICYTHICTIO MaTOJOrIYHOTO IPai€HTY THUCKY Y
HUCXITHOMY Bigaimi (9,6 MM pT. CT.), GYHKIIOHYBaHHS
BAII, niamerpom no 1,2 mm (puc. 26). Cran namienra
CepeaHbOI TSIKKOCTI, TeMOJUHAMIKa cTabibHa, apTepi-
aTBPHUN THCK Ha KiHIIBKax Ta caTyparlis BiAMOBigaiIn
HopMi. Ha 7-my noOy xuTTs qutuHa Oyia BUMIMCAHA 0
JIOMY 3 PEKOMEH/IAIISIMU CIIOCTEPEIKEHHS Y Kapaionora
3a MiCLleM IPOKMBAHHS Ta MPOBEICHHS Y 3-KOHTPOJIS B
1 micsane. 3a 1 Micans qutuHa goganu Baru 870 1, MaTu
AKTUBHO CKapr HE HaJaBaja, IIPU NMPOBEICHHI JOMILIe-
pexokapaiorpadii BUSBICHO (QYHKIIIOHYBaHHS BiIKpH-
TOTO OBaJbHOTO BiKHA Ta KOHCTAaTOBAaHO BIACYTHICTH
CepIEBO-CYAMHHUX PO3JIAIIB.

Puc. 26. HoBoHapogxeHumn C., 4 no6a XuUTTA.
Ap HM3XigHuK Bigain aoptn 9,6 Mmm pT CT.,
BAI 1,2 mm (HENOCTiINHUIA KPOBOTOK)

Pe3synbraTtu gocnigXeHHsi Ta 06roBopeHHA

[ponec mudepenniitaoi giaraoctuku KoAo 3 KiHKiH-
roM (TICEeBIOKOApKTAIli€l0) aOPTH B paHHIN HEOHATaJb-
HUI nepio]] € IOCUTh YTPYAHEHUM 33 PaXyHOK CKIIQJHUX
MeXaHi3MiB ajanTaiii cepleBo-CyJMHHOT CHCTEMH HOBO-
HAPOJKCHOT0 JI0 30BHIIIHBOTO CEPEIOBUINA, SIKi Bi0Y-
BAIOTHCS OJpasy Micisl HAPOJKEHHS TUTHHU.

Koapkraniss aoptTu — 1€ BpODKCHHH Oe(eKT, Mmpu
SKOMY BH3HAYA€THCS JIOKAJIbHE 3BYXKEHHS Oy/b-SKOTO
Binminy aoptu [2]. [onoBHUH NiarHOCTHYHHUHN KpUTEPii
KOApKTaIlii a0pTH — II€ TPAdI€HT TUCKY HAa CTEHO30BaHii
JUISHITL. SIKIO 3BYXKCHHS € JTOCUTh BEJIMKHUMH 3a 00-
csiroM (31 CTBOPEHHSIM TPajlieHTy THCKY Oinmbine 20 MM
PT CT.), 1 AKIIO HOTO HE JIarHOCTYBAaTH CBO€YACHO, HO-
BOHAPO/KCHUI MOXKE MaTH CEepilO3HI JKUTTE3arpo3JInBi
npobimemu, ocobnuBo michs 3akpuTTta BAIL, Ta moxe
norpedyBaru omnepaiii 4 iHIUX Ipolenyp He3abapom
MICIIsT HAPO/PKEHHS. 3 i€l IPUYNHHU KOAPKTAIII0 aOpTH
4acTO BBAXKAIOTh KPUTHYHOIO BPOJUKEHOIO BaJI0I0 Cep-
s [6]. KpuTuuHicTh 32 HasSBHOCTI KOApKTaIlii aopTu y
HOBOHAPOIKEHOTO MOXKE 3’SIBUTHCSI HE BiIpasy IMicis
Hapo/DKeHHS, a 4epe3 Kiabka rofuH, Ai0, TWKHIB, IO
MOB’S13aHO 3 TeMOJMHAMIYHOK ajanTauielo Ta (yHK-
L[IOHYBaHHSM (eTaTpbHUX KOMYyHiKamiil. MaHidecramnis
BaJI¥ Mpunanae 3a3puyail Ha 5-10 DeHb KUTTS, iCHA Tie-
piony xuOHOTO OMaronoMyddsi, KOJIHM 3aKPHBAETHCS apTe-
piampHa mpotoka [20]. 3a marmmu Wren C., Mellander
M. nmiarHOCTY€EThCS Ticas BUNUCKH y 60% Bumanakis [9,
16]. Lle oxHa 3 caMuX CKIIQJHUX 13 YCiX (OPM KPUTHUHOT
BPOJKEHOT BaJid CEPIst IS 1iarHOCTHKH [5].
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[Ticast HApOPKEHHS JIIBUH IUTYHOUOK CEPIISt OTPUMYE
BEJIMKE FeMOIMHAMIYHE HAaBAaHTA)KEHHS, 1 MOYMHAIOTHCS
mporecy mo3ayTpoOHOI ajmamTainii HOBOHAPOIKEHOTO
JI0 HOBHX YMOB mepeOyBaHHS, 1[0 00yMOBIEHO Oymo-
BOI0 HEOHATAJIBHOTO MIiOKapjay, SIKHH Mae 3MeHIIeHY
KUIBKICTh Mio(i0pniI, KOPOHAPHI CYMHH MalOTh MaJHH
JliaMeTp, CIIBBIAHOMICHHSIM AiaMeTpiB apTepiil Ta BeH
1:1, mo 3abe3meuyye BiTHOCHO HU3BKUH apTepianbHUI
THCK Ta CHPHSE JETKOMY PO3BUTKY CYIMHHOTO KOJarcy
[19]. ®ynkmionyBaHHS MIOZOBHX KOMYHIKaIlii 3a0e3-
Mevye BUCOKHI THCK B cHCTeMI JiereHeBoi aprepii [11].
3 naToi3i0J0TiYHOT TOYKH 30py B KOHTEKCTI TeMOJIH-
HaMI4HOI 3HAYyNIOCTI KoapKramii aopTH, aprepiaibHa
MPOTOKA I/IBUIIYE JIETEHEBUU OMip, [0 B CBOIO Uep-
Ty TIPU3BOANTE /10 BUHUKHEHHS JIET€HEBOI rinepreHsii.
[TapanensHO BigOyBaeThcs ajamTallis pecHipaTOpHOI
cuctemu. KpoBooOir mioma Mae CBOI 0COOJHBOCTI,
SIKi TIOB'sI3aH1 3 THM, IIO JIETEHI TUIOAY HE 3[iHCHIOIOTH
IUXaJdbHy (QYHKIII0, a/pke He QYHKIIOHYE Maje KOJIo
KpoB0oOiry. IcToTHI 3MiHH KpOBOOOITY BiJOYBaIOTHCS B
TepIi TOAWHY 1 HI Micas HapoKeHHS AuTHHH. [Ipu-
MUHEHHS TUIAEHTapHOTO KPOBOOOITY NMPU3BOIUTE 0
panToBOrO 3HMKEHHS PIBHS IHMPKYJIIOOUUX IPOCTa-
[JaHAWHIB, [0 B CBOIO YepPTry MPU3BOIUTE 0 (YHKIIIO-
HabHOTO 3aKpuTTs BAII Ta MmigBUIIEHHIO CHCTEMHOTO
aprepialbHOTO THUCKY. HarmoBHEHHS JereHb MOBITPSIM
Ta MOYaTOK ra3000MiHy 3abe3medye MOCHICHHS Jere-
HEBOTO KPOBOTOKY Ta 3HMIKCHHS JIET€HEBOTO OIOpY.
[TpunuHeHHs yMO1JiKaJIbHOTO BEHO3HOTI'O TOKY ITPHU3BO-
JIUTH JI0 3HWKEHHSI THCKY Yy IpaBoMy nepexacepai [19].

Hley 1972 Ta 1975 pokax OyB 4iTKO OIHCAaHUI Mexa-
HI3M Ta eTamHICTh (GOPMYyBaHHI KPUTHIHOCTI KOApKTaIil
aoptu 3axexHo Bix 3akutTsa BAII (Puc. 3) [12, 14].

A 8

PDA /7
—

K

Pwuc. 3. ETanu po3BUTKy KOapKTauii aopTu 3a-
nexHo Big Yacy Ta giametpy BAI.
PDA - BigkpuTa apTepianbHa npotoka, AA
— BucxigHa aopta, DA — HucxigHa aopta, Coa —
KOpPKTaLisi aopTn

AHaTOMIYHO KOApKTallis aOpTH SBIsE€ COOOI0 BUIH-
HaHHS TKAHWHH, 110 TATHETHCS BiJ 3aHHO00KOBOI CTiH-
KM aOpTH y HampsMKy 10 apTepianbHOi mpoToku. [Ipu
HapOJPKEHHI NMPOTOKA IIMPOKO BIAKPUTA, TAK 110, HE3Ba-
JKAFOYM Ha BUCTYII TKAHWHH, KPOB MOXE BUIBHO TEKTH 3
BUCXIJHOT a0pTH B HU3XiaHy. [IpoToka crouarky 3akpu-
BaeThCs 3 OOKY JiereHeBoi apTepii, aje IMHpOKa aMiry-
JIa TIPOTOKH 3a0e3rnedye mpocTip I Oe3MepenkoIHOTo
KpoBOTOKY. [ToTiM 111 0671aCTh 3BYXKYy€ThCS IIIe OiNbIIE B
Mipy TOTO, SIK aMIylla IPOTOKH CKOPOYYETHCS, a METIs
MPOTOKH CKOPOUYYETHCS, MIATATYIOYH OIYHY CTIHKY [0
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amIryii. Y AessKHX HEMOBIIAT 3 KOAPKTaIli€10 BBAXKAETHCS,
1110 YaCTHHA TKAHUHH CTIHKU apTepiabHOT TPOTOKH 3ITH-
BAETHCS 3 TKAHUHOIO a0pTH. Kon TKaHMHA HATATYETHCA
1 I03BOJISIE apTepialibHIi MPOTOII HOPMATBLHO 3aKPUTHUCS
MICJIs HAPOJDKEHHSI, 115 I0JIATKOBA TKAaHMHA TAKOXK MOXKE
CTSITHYTH 1 3By3UTH aopTy [5]. ToOTo, BCce 3anexuTh Bij
¢ynkuionyBanns BAII — 11 giamerpy, o BiATepMiHOBYE
4ac MOSBH O3HAK KPUTHYHOCTI BaJIH.

Etanmuicte TpaHchopmarii cyauH TPU3BOAUTEH IO
MEBHUX KIIHIYHAX TPYAHOIIIB A1arHOCTHKH BajaH, K
TO: BIICYTHICTh XapaKTEPHUX OPraHiYHMX IIYMiB, HasB-
HICTh Hecnenu(iyHNX 3BYKOBHUX €(eKTiB uepe3 GpyHKIIi-
OHyBaHHS (peTanbHUX KOMYHIKalliil, MTOKa3HUKH caTypa-
1[ii KUCHIO B KPOB1 HE JOCATAIOTh HOPMaJIbHUX 3HAYCHb
B TIEpIIi TOAWHU XKUTTS depe3 MepexiTHui CTaH TeMo-
MUHAMIKH, BiJCYTHICTh XapaKTEPHOTO IS TOPOCIHX
BHCOKOTO apTepiajibHOr0 THUCKY Ha BEPXHIX KiHI[IBKaXx,
HiX Ha HIKHIX. OO0B’S3KOBO HEOOXIJIHO BPaXOBYBaTH
MOKa3HMUKHM caTyparii Ha YOTHPhOX KiHIIBKax — Ha HHUXK-
HIX KIiHIIIBKaX HWKYE, HIK HA BEPXHIX, IO € OTHUM 3
MapKepiB KoapKTarii.

Takum 94UHOM, iaTHOCTHKA KOApKTAIlii aOpTH y HO-
BOHAPOJDKEHUX € CKJIAJHUM J1arHOCTUYHUM MPOIIECOM,
SIKUI CKJIAJIA€ThCS 3 aHAJI3y MTUHAMIKU KIIHIYHOT KapTh-
HU Ta MOHITOPUHTY TeMOJIUHAMIYHHUX TTOKa3HUKIB.

HeoOxinHo mam’aTaTH, Mo KOAKPTAIlil0 a0PTH HE0O-
XigHO AudepeHIlitoBaTH 3 TaAKUM CTAHOM, SIK TICEBIOKO-
apkraiis abo KiHKiHT aopTH. [IceBgokoapkTaiis abo KiH-
KIHT 20pTH - nedopmallis a0pTH, aHAJIOTIYHA KJIACUYHIH
KOapKTanii, aje 3 He3HaYHOIO MEePENOHOI0 KPOBOTOKY,
TaK sIK € IPOCTE ITOJIOBKCHHS Ta 3BUBICTH a0PTH (1HOJII Ha
erani po3ButKy cynuHn) [15]. Kinkinr, abo aprepianbHa
3BUBHUCTICTh — BIACTUBICTH apTepii 10 yTBOPEHHS MaTo-
JIOTIYHHUX MOBOPOTIB, CTA€ BCE O1IBII BUZHAHOIO 3araib-
HOI0 03HAKOI0 FEHETHYHUX 3aXBOPIOBAHb, OB’ SI3aHUX 13
3axBOpIOBaHHAM aoptu [17]. ApTepianbHa 3BUBUCTICTD
PO3BHUBAETHCS Yepe3 aHOMAJIi BiTHOCHOTO IMOJOBXKEHHS
cynuH. [TofoBKeHHS CyIMH MOKE BUHUKHYTH SIK Pe3yiIb-
TaT HAJJIUIIKOBOTO CYIMHHOTO HUISAXY MiJ Yac MepBHH-
HOTO apTepiorene3y. Micus Ta GpopMu 3BUBUCTOCTI 3ajie-
’KaTh BiJl KIIFOYOBHX aHATOMIYHHX (DAaKTOPIB: aHATOMIYHA
(ikcarisi, TOYKM pO3ranyKeHHs CYJIUH, A1aMeTp CYIUHH.
Xoua aprepiajibHa 3BUBUCTICTh HalO1IbIIE ONTUCaHa TIPU
cunapowmi Jloiica-/liTa Ta CHHAPOMI apTepiaibHOI 3BU-
BHCTOCTi, BOHA CIOCTepiramacs mpHu 0araTtboX iHIINX
TeHETUIHUX PO3Jaaax, MOB’A3aHUX 13 PO3MIUPECHHAM 1
po3lapyBaHHIM aopTH, BKJIOYaro4u cHHIpoM Mapda-
Ha [4, 18], CHHIPOM aHEeBPU3MHU-OCTEOAPTPUTY, CIMEHHY
AQHEBPU3MY I'PYIHOI KIITKU Ta pO3IIapyBaHHs aOpPTH.

BinpmricTs BUIMagKiB KiHKIHTY, 3aPEECTPOBAHUX Y TIC-
Piol HOBOHAPOIKEHOCTI, CYIPOBOIKYIOTHCS XapakTep-
HUMH pUCAMH OONIHYYS, SIKi BKIIOYAIOTH MMOTOBXKEHE 00-
JMYYsl, CKOILIEHI BHU3 30pOBI LIUIMHH, A3b000IOAI0HUIT
HiC, BUCOKE JIyronoaiOHe MigHEOIHHS Ta MIKPOTHATIIO.
[HII cymyTHI MPOSBU CHONYYHOI TKAHWHHU BKIIOYAIOTh
MATOJIOTI] MIKipH, KWK Ta CKENeTHI aHOMalii, Taki sK
apaxHOJAKTHUIIs, TIMepMOOiTbHICTE cyTiobiB [7].

BincyTHicTh XapakTepHUX (EHOTHIIYHUX TaHUX
(apyre kiiHIYHE CHOCTEPEKEHHS) HAAaa0 MOXKIJIHBICTH
TOBOPHUTU TIPO HAsIBHICTb y HOBOHAPOPKEHOI JWTHHH
reMOJIMHaMIYHOT NICeBIOKOAPKTAIlil a0pTH, 110 € €TalOM
reMOJIMHAMIYHOI ajanTanii 10 1mo3ayTpoOHOTO XUTTS 3
TeMOAMHAMIYHUM HaBaHTAXCHHSAM IiBHX BB cep-
1151, TOCTYTIOBUM CIIOBITbHEHUM 3HUKEHHSIM CEPEAHBOTO
THUCKY y CTOBOYpi jiereHeBoi aprepii Ta TpanchopMariieo
CYIIMHH.
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TakuM YUHOM, aJICKBATHICTh MEITUYHOTO CYIPOBOIY
MYJTBTHINCIHIUTIHAPHOID KOMaHIOK (axiBIliB 103BO-
JIUJIa YHUKHYTH PO3BUTOK TSDKKOT, TOTSHIIIHHO THHAMIY-
HOI reMOJMHAMIYHO1 CUTYyamii.

BucHoBku:

1. JliarHocTKa KPUTHYHOI KOapKTalii aopTH y HO-
BOHAPO/KCHUX Ma€ IMEeBHI TPYAHOLUI, IO IOB’SI3aHO 3
0COOJIIMBOCTSIMY TEMOJIMHAMIKHY Y pPaHHIH HEOHATATHHIH
nepiox Ta QyHKI[IOHYBaHHAM (eTambHUX KOMYHIKAIiil.

2. JluHaMiyHe MOHITOPYBaHHSI MMOKa3HHUKIB aprepi-
AJIBHOTO THCKY 1 caTyparii Ha BepXHIiX Ta HIKHIX KiH-
[iBKaX, MapaMeTpiB HEHTPaIbHOI reMOJINHAMIKH JIOTIO0-
Marae yHUKHYTH NOMHJIOK B JIiarHOCTHLI KPUTHYHOCTI
BaJM Ta CBOEYACHO ITPOBECTH XipypTidgHe BTPyJaHHS.

3. IudepeHiiHnid qiarH03 KOapKTallii aopTH 3 KiH-
KIHTOM (TICEBIOKOAPKTAIIIEI0) a0PTH MIOBUHEH IPYHTYyBa-
THCS Ha pe3yJbTaTax JAMHAMIYHOTO CIIOCTEPEKEHHS Ipa-

NiTepaTypa

JIEHTY TUCKY Y HUCXIZIHOMY BI/IIiJII 20PTH 3 KOHTPOJIEM
apTepialbHOTO THUCKY Ta caTypalii Ha YOTHPHOX KiHIIiB-
KaxX IPOTATOM HEOHATAJIFHOTO Mepioxy.

MNepcnekTMBM nopanblMX [OCAIMAXKEHb: 0-
IJTbHUM € TIPOJIOBKYBATU IMOIIYK MPOCTHX a MEPEKOH-
JUBUX KJIIHIKO-IHCTPYMEHTAJIBHUX KPHUTEPiiB aAndepeH-
[ifHOT MIarHOCTUKHU IICEBJOKOApPKTAIMil Ta KOapKTamii
A0pTH Yy HOBOHAPOKCHUX HIiTeH pPi3HOTO TEPMiHY rec-
Tamii, B TOMy 4HCIi mepeaIacHO HApOMKCHUX NiTeH Ta
JITel 13 3aTPUMKOI0 BHYTPILIHBOYTPOOHOTO PO3BUTKY, 3
ypaxyBaHHSIM OCOOIHMBOCTEH agamTaiii 0 mo3ayTpoHo-
TO XKHUTTS.

KoHdnikT iHTepeciB. ABTopu He 3asBIsUN Oy/Ib-
SAKOTO KOH(QIIIKTY iHTEepeciB.
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DIFFICULTIES IN THE DIAGNOSIS OF COARCTATION OF THE AORTA IN THE NEWBORN IN THE
EARLY NEONATAL PERIOD: ANALYSIS OF CLINICAL CASES

M.O. Gonchar, A.D. Boichenko, I1.Yu. Kondratova, B.V. Ponomar

Kharkiv National Medical University
(Kharkiv, Ukraine)

Summary

Introduction. The problem of diagnosing coarctation of the aorta in the early neonatal period is still relevant and
presents certain difficulties due to the peculiarities of hemodynamic adaptation to extrauterine life.

The aim of the study is to evaluate own clinical observations with emphasis on the difficulty in diagnosing coarctation of
the aorta in neonates in the early neonatal period and to perform differential diagnosis with coarctation (pseudocoarctation)
of the aorta.

The study was carried out according to the ethical norms and principles for conducting medical researches involving
human subjects.

The research was conducted within the framework of the National Development Program of the Department "Quality of
life and course of somatic diseases in children under conditions of social stress", implementation period 2023-2025, state
registration number: 0123U101768.

Results. The article presents two clinical observations: the first case is a newborn with coarctation of the aorta in a
non-emergent state during the first days of life in the presence of evictive morphological changes of the descending aorta;
the second case is a newborn with clinical signs of hemodynamic disorders with diagnosed hemodynamic pseudocoarctation
(kinking) at the stage of hemodynamic adaptation to extrauterine life. Adequate medical support helps to avoid the
development of a serious, potentially dynamic hemodynamic situation.

Conclusions. Diagnosis of critical coarctation of the aorta in newborns has certain difficulties associated with the
peculiarities of hemodynamics in the early neonatal period and the functioning of fetal communication. In order to avoid
mistakes in the diagnosis of the emergency of the defect and to perform timely surgical intervention, dynamic monitoring of
blood pressure and saturation indicators of the upper and lower extremities, central hemodynamic parameters is necessary.
Differential diagnosis of coarctation of the aorta with kinking (pseudocoarctation) of the aorta should be based on the results
of dynamic monitoring of pressure gradient in the descending part of the aorta with control of blood pressure and saturation
in the four limbs during the neonatal period.

Key words: Newborns; Early Neonatal Period; Coarctation of the Aorta; Pseudocoarctation (kinking) of the aorta.
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CASUISTIC CASE OF RETROPHARYNGEAL
ABSCESS WITH AN ATYPICAL CLINICAL

PICTURE IN A CHILD
0. Plaksyvyi', 0. Mazur', M. Tsurkan?,

T. Chyfurko’, K. Yakovets'

Bukovinian State Medical University
(Chernivtsi, Ukraine)'
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(Chernivtsi, Ukraine)?

Summary.

Retropharyngeal abscess is an acute purulent inflammation of the lymph nodes and loose tissue of the pharyngeal
space. The pharyngeal space spans from the base of the skull to the lower edge of the pharynx. It is bounded anteriorly by
the posterior pharyngeal wall and posteriorly by the prevertebral fascia. Laterally, it is bounded by the parapharyngeal
spaces and the neurovasc ular bundles of the neck, and it extends into the posterior mediastinum inferiorly., which
facilitates the spread of abscess into the mediastinum, causing mediastinitis. The lymph nodes of the pharyngeal space
are regional to the nasopharynx, oropharynx, posterior nasal cavity, auditory tube, and tympanic cavity. Therefore, the
causative factors of retropharyngeal abscess are inflammatory diseases of the upper respiratory tract and middle ear.
Retropharyngeal abscess is an extremely serious pathology of early childhood and is observed in children of the first 4
years of life. In children over the age of 4, it practically does not occur due to regression and obliteration of the lymph
nodes and regression of the pharyngeal space.

We have described a clinical case of the retropharyngeal abscess in a child aged 4 years and 10 months, the
symptoms and course of which are radically different from the classic symptoms of this pathological condition in
children of early childhood. In the differential diagnosis of the retropharyngealt abscess it is necessary to distinguish
it from a number of diseases, namely ARVI, acute nasopharyngitis, tonsillitis, including lingual and pharyngeal tonsils,
stomatitis, paratonsillitis, paratonsillar abscess, Ludwig's angina, parapharyngeal phlegmon, phlegmon of the neck,
mononucleosis, acute Sstenosing laryngotracheitis, acute subglottic laryngitis (pseudocroup), pneumonia,cervical
lordosis, aneurysm of ascending aorta or cervical artery, tumors of the nasopharynx, foreign bodies of pharynx, larynx,
and cervical esophagus.

Complications make this disease extremely dangerous. The most common complications are observed in the second
week of the disease in cases of undiagnosed process, namely laryngeal oedema with development of acute stenosis,
pneumonia, sepsis, meningoencephalitis, spread of inflammation to the interfascial space of the neck and posterior
mediastinum with development of purulent mediastinitis and varrious septic complications.

The most unexpected and dangerous complication is death by asphyxia, which occurs when the abscess opens
spontaneously due to aspiration of pus.

Thus, retropharyngeal abscess occurs mainly in early childhood due to the peculiarities of the anatomical structure
of the pharyngeal space, loose tissue and lymph nodes. These anatomical features of the pharynx and pharyngeal space
in childhood and the causative factors should be taken into account by the doctor in case of any deterioration of the
child's general condition accompanied by hyperthermia, impaired breathing and swallowing difficulties. However, the
less frequent but possible occurrence of a retropharyngeal abscess with atypical clinical symptoms after the age of 4
years should not be forgotten.

The Commission on Biomedical Ethics of the BSMU of the Ministry of Health of Ukraine (Chernivtsi) determined
that the study was conducted in compliance with the "Rules of Ethical Principles for Scientific Medical Research
Involving Human Subjects” approved by the Declaration of Helsinki (1964-2013), ICH GCP (1996), Regulation (EU)
No. 609 of 24 November 1986, and Orders of the Ministry of Health of Ukraine No. 690 of 23 September 2009, No.
944 of 14 December 2009, No. 616 of 03 August 2012. The material presented in this article may be recommended for
publication (Protocol No. 7 of 18 May 23).

Key words: Pharynx,; Retropharyngeal Space; Abscess; Hyperthermia; Childhood; Opening; Drainage; Therapy.

Retropharyngeal abscess is an acute purulent
inflammation of the lymph nodes and loose tissue of
the pharyngeal space [1]. The pharyngeal space spans
from the base of the skull to the lower edge of the
pharynx [2]. It is bounded anteriorly by the posterior
pharyngeal wall and posteriorly by the prevertebral
fascia. Laterally, it is bounded by the parapharyngeal
spaces and the neurovasc ular bundles of the neck.
It extends into the posterior mediastinum inferiorly,
which facilitates the spread of abscess into the
mediastinum, causing mediastinitis [3, 4]. The
lymph nodes of the pharyngeal space are regional to
the nasopharynx, oropharynx, posterior nasal cavity,

auditory tube, and tympanic cavity [5-9].

Retropharyngeal abscess is an extremely serious
pathology of ecarly childhood and is observed in
children of the first 4 years of life [10]. In children
over the age of 4, it practically does not occur due to
regression and obliteration of the lymph nodes and
regression of the pharyngeal space [11, 12].

We have described a clinical case of the
retropharyngeal abscess in a child aged 4 years and
10 months, the symptoms and course of which are
radically different from the classic symptoms of this
pathological condition in children of early childhood.
In the differential diagnosis of the retropharyngealt
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abscess it is necessary to distinguish it from a number
of diseases, namely ARVI, acute nasopharyngitis,
tonsillitis, including lingual and pharyngeal tonsils,

stomatitis, paratonsillitis, paratonsillar abscess,
Ludwig's angina, parapharyngeal phlegmon,
phlegmon of the neck, mononucleosis, acute
stenosing  laryngotracheitis, acute  subglottic
laryngitis (pseudocroup), pneumonia,cervical

lordosis, aneurysm of ascending aorta or cervical
artery, tumors of the nasopharynx, foreign bodies of
pharynx, larynx, and cervical esophagus [13-18].

Complications make the condition extremely
dangerous. The most common occur in the second
week if the process is undiagnosed and include
laryngeal oedema with development of acute
stenosis, pneumonia, sepsis, meningoencephalitis,
spread of inflammation to the interfascial space
of the neck and posterior mediastinum with
development of purulent mediastinitis and various
septic complications [19, 20]. The most unexpected
and dangerous complication is death by asphyxia,
which occurs when the abscess opens spontaneously
due to aspiration of pus.

The prognosis is favourable with timely diagnosis
and treatment (abscess opening, antibacterial and
decongestant therapy, drainage) [21-25].

Delayed diagnosis and untimely opening of the
abscess can lead to the above-mentioned complications.
These can be life-threatening for the child.

Over the past 25 years (since 1987), 11 children
with the diagnosis of pharyngeal abscess were treated
in otorhinolaryngology departments in Chernivtsi
region. Of these, 6 children were aged 5 months to 1
year, 3 children were aged 12 to 18 months, one was
aged 2 years 2 months and one was aged 3 years.

All children had timely diagnosis, adequate
treatment with abscess drainage and were discharged
with recovery. The length of hospital stay for 10
children ranged from 8 to 11 bed days. One child,
aged 1 year 3 months, was hospitalised for 17 days
due to the development of septic complications.
These data show that this pathology is observed
in early childhood and over 25 years no case of
retropharyngeal abscess has been observed in
children over 4 years.

Therefore, we present a casuistic case of
retropharyngeal abscess from clinical practice in a
boy aged 4 years 10 months. The child was initially
admitted to a city hospital's paediatric surgery unit
for acute left-sided cervical lymphadenitis. Because
of severe hyperthermia and intoxication syndromes,
he received powerful antibacterial therapy,
hyposensitisation and detoxification therapy. The
child was consulted by a paediatrician, a paediatric
otolaryngologist, a paediatric infectious disease
specialist, a paediatric intensive care specialist and a
paediatric haematologist in order to exclude relevant
pathology and establish an accurate diagnosis. As
a result of adequate therapy, the clinical course of
cervical lymphadenitis improved moderately. On day
5,he wasre-examined by a paediatric otolaryngologist
and an otolaryngologist from the Chernivtsi Regional
Clinical Hospital (CRCH). It was recommended that
a CT scan of the neck be performed and that the child
be transferred to the ENT Centre of the Chernivtsi
Regional Clinical Hospital with a diagnosis of
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retropharyngeal abscess.

The patient was admitted to the ENT Centre of
the CRCH in a state of moderate severity. The skin
and visible mucous membranes were pale pink.
Peripheral lymph nodes were not palpable except in
the left neck, temperature was 37.60C, pulse was 104
beats/min, blood pressure was 90/55 mmHg.

Figure 1. CT scan of the neck

Tye patient complained of difficulty swallowing,
pain in the right side of the neck, pain when turning
the head, head position with a backward tilt to the
right side. Conventional endoscopy of the ENTs,
endovideorhinoscopy of the nose and nasopharynx,
and fibrolaryngoscopy were performed. During
oropharyngoscopy the patient opened his mouth
freely, there was no trismus. There was no asymmetry
of the soft palate. The palatine tonsils were grade
[-IT with a smooth surface without pathological
content. There was only asymmetry along the
posterior pharyngeal wall on the left, moderate
infiltration, pastiness and hyperemia of the posterior
pharyngeal wall on the left. In the nasopharynx:
adenoid vegetations of grade I-II with signs of
chronic adenoiditis. In the laryngopharynx: the
lingual tonsil was not enlarged, the valleculac were
free, the pyriform sinuses were open. The vocal
folds were of normal colour, mobile, the glottis was
of normal width, the voice was clear. There was no
abnormality in the otoscopic picture. WT (AS=AD)
= 6 m. On the left lateral surface of the neck, along
the anterior border of the masseter muscle behind the
angle of the mandible, an infiltrate was found, 3*2%2
cm, moderately painful on palpation, the overlying
skin unchanged. A CT scan of the neck (Figure 1)
showed a large right-sided retropharyngeal infiltrate
with a clear contour, fluid content and abscess
formation. There was thickening and infiltration of
the retropharyngeal soft tissues and substenosis of
the pharyngeal lumen. Complete blood count showed
leukocytosis, left shift, elevated ESR (erythrocytes
3.2*1012/L, haemoglobin 98 g/L, colour index 0.9,
leukocytes - 17*109/L: eosinophils — 1, stab cells
— 13, segmentated cells — 70, lymphocytes — 12,
monocytes — 4.
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During the examination, a diagnostic puncture of
the posterior pharyngeal wall at the site of the right
infiltrate was performed, yielding 1 ml of pus and
confirming the diagnosis of a right retropharyngeal
abscess. The following was recommended: opening
of the retropharyngeal abscess under general
anaesthesia with subsequent drainage and antibiotic
therapy.

Under general combined anaesthesia with tracheal
intubation using a mouth dilator, a surgical incision
was made 1 cm from the midline in the oropharynx
and partially in the larynx at the site of the greatest
protrusion. 3-4 ml of pus was removed using an
electric suction device with a flexible catheter.
The abscess cavity was debrided and washed with
Decasan antiseptic solution.

There were no complications in the postoperative
period. Daily debridement of the wound eges at the
site of the abscess incision was performed under
adequate intravenous anaesthesia for the next 3 days.
The forcept was inserted into the abscess cavity
through the site of the previous incision, the branches
of the instrumen were moved apart to ensure the
effective drainage of purulent contents. The patient
received the following treatment: Zinaceph 0.75 ml
IV drip 2 times a day for 7 days, Rheosorbilact 150
ml IV once a day for 2 days, saline 0.9% 200 ml +
5% ascorbic acid solution 2 ml IV once a day for 3
days, Dexalgin 1.0 ml in saline 4 ml. 1 time a day on
the day the abscess was opened. The patient received
the following treatment: Zinaceph 0.75 ml I'V drip 2
times a day for 7 days, Rheosorbilact 150 ml IV once
a day for 2 days, saline 0.9% 200 ml + 5% ascorbic
acid solution 2 ml I'V once a day for 3 days, Dexalgin
1.0 ml in saline 4 ml. 1 time a day on the day the
abscess was opened. The child's condition improved,
treatment dynamics positive. On day 9, the child's
general condition was satisfactory, body temperature
was 36.6°C, sleep and appetite were normal. There
were no clinical signs of abscess. Control clinical
blood test before discharge: erythrocytes 3.7*¥1012/1,
haemoglobin 110 g/l, colour index 1.0, leukocytes
7.2*109/1: eosinophils—2, stab cells—6, segmentated
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cells—62, lymphocytes—26, monocytes—4, ESR
28 mmol/l. The patient was discharged with
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have a control examination in 1 month, and in the
future, if indicated, to address the issue of surgical
intervention for grade I-II adenoids in a planned
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Conclusion:

Retropharyngeal abscess occurs mainly in early
childhood due to the peculiarities of the anatomical
structure of the pharyngeal space, loose tissue and
lymph nodes. These anatomical features of the
pharynx and pharyngeal space in childhood and the
causative factors should be taken into account by
the doctor in case of any deterioration of the child's
general condition accompanied by hyperthermia,
impaired breathing and swallowing difficulties.
However, the less frequent but possible occurrence
of a retropharyngeal abscess with atypical clinical
symptoms after the age of 4 years should not be
forgotten. In such cases, a CT scan of the neck is
mandatory for diagnosis.
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KA3YiICTUYHHUA BUNAJOK PETPO®PAPUHIEAJBHOI'O ABCIIECY
3 ATUIIOBOIO KJIIHIYHOIO KAPTUHOIO Y JUTUHHU

O.T. ITnakcusui’, 0.0. Masyp', M.M. Iypxan’, T.I. Qughypko?, K.I. Axoeeys’

BykoBuHCHKHIi 1ep:kaBHUII MequuHHUii yHiBepcuTeT (M. YepHiBUi, YKkpaina)'
OKHII «YepuiBeubka obsacHa KainiuHa gikapusi» (M. YepuiBui, Ykpaina)?

Pesrome.

Perpodapunreansuuii abcuec — e rocTpe THilHE 3amajleHHs TIM(QaTHIHUX BY3JIB i MyXKOI KIIITKOBUHH 3aIrJIOTKOBOTO MPO-
CTOpY. 3arIOTKOBHI IPOCTIP PO3TALIOBAHUI BiZl OCHOBH 4epera 10 HIKHBOTO Kpalo IIOTKU. BiH oOMexkeHuil crepey 3aHbO0
CTIHKOIO TJIOTKH, a 3331y — nepeaBepTeOpanbHo0 dacuieo. 3 60kiB Mexye 3 napadapuHrealbHUMH IPOCTOPAMH i 3 CYAHHHO-
HEPBOBUMH ITyYKaMH LW, a JOHU3Y IIEPEXOTUTh B 3aTHE MEKUCTIHHS, IO CIIPHSIE PO3NOBCIO/PKEHHIO I'HIITHUKA y CepeJOCTIHHS,
BHKJIMKAIOUN MeAiacTUHIT. JIiMpaTHUHI By31IH 3arJIOTKOBOTO MPOCTOPY € PEriOHAPHUMH ISl HOCO-, 1 POTOTTIOTKY, 3aHIX Bif-
JiTiB MOPOKHUHM HOCA, CIyXoBoI TpyOu, 6apabanHoi mopoxHuHE. ToMy MpUYMHHUME (akTOpaMu peTpodapuHreanbHoro ad-
CIIeCY € 3alaJIbHI 3aXBOPIOBAHHS BEPXHIX AMXAJBHUX HIIAXIB 1 cepeaHbOro Byxa. PeTpodapunreanbuuii abcuec € Ha3BUIaliHO
Cepiio3HOI0 MATOJOTIEI0 PAHHBOTO JUTAYOrO BIiKYy 1 CHOCTEPITaeThes y NiTeH mepiiux 4 pokiB KUTTA. Y HiTeH, BikoMm moHaxa 4
POKH MpaKkTUYHO He OyBae, TOMY 1[0 BigOyBaeThCs perpec i obmitepaiis JiMpaTuIHUX By3/iB Ta 3BOPOTHIN PO3BUTOK 3arioT-
KOBOTO IIPOCTOPY.

Hawmu onucano xiniHIYHUE BUIAaA0K peTpodapuHreansHoro adbcuecy y autuau 4 pokie 10 MmicsiiB, CHUMITOMATHKA 1 mepe-
0ir SKOro KapJAUHAJIbHO BiAPI3HAETHCA BiJ KJIACHYHOI CHMIITOMATUKH JTaHOTO MAaTOJOTiYHOTO CTaHy y JiTe paHHBOTO AUTAYOTO
Biky. [IpoBoasun nudepeHiiiny qiarHoCTHKY peTpodapuHreasbHoro abecnecy HeoOXigHo AudepeHniroBaTH HOro 3 HU3KOIO 3a-
XBOPIOBaHb, a CaMe: TOCTPOIO PECIiPaTOPHOIO BipYCHOIO iH(PEKIII€I0, TOCTPUM PUHO(DAPHHTITOM, aHTiHA, B TOMY YHCII I3MKOBO-
ro i INIOTKOBOT'O MHIJIAJIMKIB, CTOMaTHTOM, NMapaTOH3MIITOM, TAPATOH3MWIAPHUM abciecoM, (GIerMoHoI0 AHA MOPOXHUHU POTa,
napadapuHreanbHOI0 (GIIErMOHOI0, (pJIETMOHOIO KT, MOHOHYKJIE030M, TOCTPUM CTEHO3YIOUNM JapUHTOTPaxeiToM, FOCTPUM Hif-
CKIJIaJJKOBUM JIAPHHTITOM (HECIpaBXKHIH Kpym), MHEBMOHI€0, JIOPA0O30M MIMITHOTO BiAAiny XpeOTa, aHEeBPHU3MOK BHCXigHOI 1
[JIOTKOBOT apTepiif, MyXJIMHOIO HOCOTIIOTKH, CTOPOHHIM TiJIOM IJIOTKH, TOPTaHi Ta MIMHHOTO BiALITY CTPaBOXOLY.

Jlane 3axBoploBaHHs HeOe3neuHe yepe3 Lidy HU3KY ycKiaJHeHb. HaifuacTime ycKJIagZHEHHS CIIOCTEPIraeThesl Ha APYroMy
TH)KHI 3aXBOPIOBAHHS y BHIIaJKaX HEIiarHOCTOBAHOIO IPOIECY - HAOPSK rOpTaHi i3 PO3BUTKOM rOCTPOr0 CTEHO3Y, ITHEBMOHIS,
Cerncuc, MeHiHroeHuedaIiT, po3MoBCIOKEHICTh 3analeHHs y Mk (acuiaapHUi NpOoCTip WHi i 3aJHE CEPETOCTIHHS i3 PO3BUTKOM
THITHOTO MEIaCTHHITY 1 sl CENTHYHUX yCKiIaaHeHb. HallOnpIr HeouikyBaHUMHY 1 HeOE3MeUHNMH YCKIAAHEHHIMHY € JIeTalbHi
HACJTIIKHU Bix acdikcii, ika HacTae MPU CaMOBLIIBHOMY PO3KPHUTTI abcuecy BHACTIOK acmipaiii THOIO.

OT1xe, perpodapuHreatbuuii abcrec, B OCHOBHOMY, BAHHKA€ B PAHHbOMY JUTSYOMY Billi Y 3B'sI3Ky 3 0COOJIMBOCTSAMH aHa-
TOMIYHOT OYI0BY 3aIIIOTKOBOTO NPOCTOPY, MyXKOK KIITKOBUHOIO i JiMparndHuM By3naMu. Lli anaroMidHi oco6nuBocTi OynoBu
TJIOTKH 1 3aTJIOTKOBOTO MPOCTOPY B TUTSYOMY Billl Ta MPUYMHHI (PakTOPU Mae BPaxOBYBATH JIiKap 3a OyIb SIKOTO MOTipIICHHS
3arajibHOTO CTaHy AMTHHH, IO CYNPOBOMKYETHCSA TiNEPTEPMI€I0 Ta MOTIPIIEHHSIM AMXAHHS 1 KOBTaHHS. AJe, TaKOX CIiJ He
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3a0yBaTH Mpo, MCHII HMOBIpHE, allc MOXKJIMBE, BAHUKHCHHS peTpodapruHreabHOro abciecy 3 aTuioBoO KIIHIYHOK CHMITOMA-
THKOIO 1y Bimi micis 4 pokiB.

Kowmicis 3 6iomenununoi etukun BJIMY MO3 Vkpainu (m.UepHiB1i) BcTaHOBHIIA, 1[0 JOCIIIKESHHs BAKOHAHE 3 JOTPHUMaHHIM
«IIpaBun eTHYHUX MPHUHIMIIB MPOBEACHHS HAYKOBUX MEIMYHUX JOCII/DKCHb 3@ y4YacTHO JIOAMHH», 3aTBEPIKCHUX [elbCiH-
cpkoto neknapainiero (1964-2013 pp.), ICH GCP (1996p.), Aupexktusu €EC Ne609 (Bix 24.11.1986 p.) i Haka3isB MO3 Ykpainu
Ne 690 Bix 23.09.2009 p., Ne 944 Bix 14.12.2009 p., Ne 616 Bix 03.08.2012 p. HaBenenwuii B po6oTi marepian Moxe O0yTu pexo-

MeHJI0BaHMil 10 ApyKy (mpotokon Ne7 Bix 18.05.23 p.).

Kimw4oBi cjoBa: rnortka; perpodapunreansuuii mpocTip; aberec; TimepTepMis; TUTAYH Bik; pO3THH; APEHYBAHHS;

Teparis.
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M.JIawmoe

HABYAHHA, MEJMYHA OCBITA

TA IIPO®ECIVMHUIM OBMIH J/14 PO3BUTKY

AKKOHCBKHIl YHIBEpCUTET TyMaHITAPHUX HAYK
(M. Bepmin, Himeuunna)

OXOPOHM 3JI0POB’4d B YKPAIHI B YMO-

BAX BIMHU

ITpoexkt IHCTUTYTY HOCHiAKEHDb MI>KHaApOJHOI
NOIOMOTY B AKKOHCbKOMY yHiBepcuUTeTi
ryMaHiTapHux Hayk (M. bepnin, Himeyunna)

AKKOHCHKHI YHIBEPCHUTET TYMaHITapHUX HayK Y
bepaini 3 2009 poky e mepmum y Himeuwuni yHi-
BEPCHUTETOM T'yMaHITapHUX HayK. BusHaHmil nepxka-
Boto yHiBepcuteT Johanniter Unfall-Hilfe e.V. (JUH)
MPOMOHYE MKAUCIUIIIHAPHI HAaBYAJIbHI MPOTpaMu B
rajxysi MeJCecTpMHCTBA Ta MEIMIMHH, OCBITH Ta CO-
mianbHOi PoOOTH, a TAKOX T'yMaHITapHOI JOTOMOTH
Ta IUBUIBHOTO 3aXMCTy. Y CBOEMY INPAKTHYHO-OPi-
€HTOBAaHOMY HaBYaHHI Ta TNPHUKIATHUX JOCIIIKEH-
HAX AKKOHCHKHH YHIBEPCHUTET TICHO CHIBIPAILOE 3
HalllOHAJIBHUMH Ta MIKHAPOAHMMH COLIQJIBHUMH Ta
ryMaHITapHUMH OpraHi3amisiMu, acomialisMu Ta Jep-
KaBHUMH YCTaHOBaMH.

«Slx yHiBepcHTET r'yMaHITapHUX HayK, MU POOUMO
CBilff BHECOK y CITUTbHE JKHUTTS B CYCHINBCTBI, B IKOMY
BigOyBaroTbcs rmmbOOKi mpomecHu 3MiH y chepi oxo-
pOHH 31I0pOB'si, HAayKH, aeMorpadii, exkomnorii ta no-
NiTHKU. MU Xo4eMo IHTErpyBaTH SIBHINA LUX 3MiH y
Halll HaBYajJbHI MPOTpPaMHu, JOCIIIKYBaTH IX uepes
JOCIITHUIBKI NPOEKTH Ta GopmyBaTH iX depe3 Hay-
KOBi Ta Opi€HTOBaHI Ha MaiOyTHE MiAXOAH J0 PilleHb
TaKUM 9YUHOM, 00 3pOOUTH CTanwil BHECOK y Oe3me-
Ky TIOCTa4aHHs, COIialbHY CIIpaBeJIMBICTh Ta 30epe-
KEHHSI pecypciB. MU Xo4eMoO CIpUSTH MoanbIIOMy
PO3BHTKY FyMaHlTapHI/IX HayK Ta CTHMYJIOBaTH iH-
HoBawii. Y CBOIX AisX MU JOTPUMYEMOCS XPUCTHAH-
ChKOTO 00pasy JNIOAMHY Ta JUAKOHIYHOT Micii Hamoro
omepatopa, «Johanniter-Unfall-Hilfe», - 3a3HagatoTs
KepIBHUKH YHIBEPCHUTETY.

[HCTUTYT DOCHIKEHb MIKHAPOAHOT JTOTIOMOTH,
3acHoBaHUU y 2018 poiri, € akajeMiuHOK yCTaHOBOIO
AKKOHCBHKOTO yﬂlBepcheTy FyMaHlTapHI/IX Hayk. Bin
o0'enHy€e TemaTHuHI KOOpZ[I/IHaI_IlI/IHl LHEeHTPU NpH-
KJIQIHUX JOCIIJKEHb JUIsl TYMaHITapHOI JOTIOMOTH Ta
cmiBmpani y cdepi po3BUTKY, 6epe ydacTh SK LEHTP
nepenoBoro Jnoceigy B rinobanpHiii Mepexi Global
Health mo Bchomy cBiTY, poOnsiun epeKTHUBHUI BHe-
COK y IMOKpalleHHs T100ajJbHOT OXOPOHH 3/10pOB'S Ta
CIpuse iHTepHamioHami3amii AKKOHCEKOTO YHiBEpCH-
TeTy TYMaHITapHUX HAyK y Liif ramysi.

KepiBauk IHCTHUTYTY HOCHiIKEHH MiKHApOIHOL
JIOTIOMOTH — Bille-MPe3UaeHT AKKOHCHKOTO YHIBEPCH-
TETy TyMaHiTapHUX HayK, IHPEKTOp nporpamMu « Mix-
HapoJHa JA0MOMOTa B Ha/[3BUYAHHUX CUTYallisX Ta Ka-
tacTpodax», mpodecop, TOKTOP MEIWIHUHH, JTOKTOP
¢imocodii Timo Ynppixc.

[Hotounum mpoextoMm IHCTHTYTY € «CrnpusSHHA
OXOpOHI 310poB'st B YKpaiHi B yMoBax BiiiHu. HaBuan-
Hs, MeJIUYHa ocBiTa Ta npodeciiHuil 0OMIH uepes
IMOJAKACTH Ta HaA MicIi».

3 pociiicbkor0 3arapOHHUIBKOI BIfHOIO TPOTH
YKpaiHu CyTTE€BO 3pOCJI0 HAaBAHTAXKEHHS HAa CUCTEMY
oxopoHHu 310poB’s. IlloxHs, Ha Kajib, 3pOCTAE KiTb-
KICTh MOCTpaXJajuX Cepel IMUBIIBHOTO HAaCeJICHHS
Ta cepeJl BiiChKOBUX; BEJIMKa KUIbKICTh BHYTPILIHBO
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nepeMimeHux o0cid morpedye T0MaTKOBOI MiATPHUM-
KH. 3aKJialn OXOPOHM 3/10pPOB'sl, EHEpreTHYHa iHPpa-
CTPYKTypa CTalu MOCTIHHOIO MIIEHHIO Ta METOIO IIi-
JIECNIPSIMOBAHOr0 pyiHyBaHHS. ToMy 3 KOKHUM JHEM
cTae OINpII CKIAaJHUM W 3aTpaTHUM IOBHE 3abe3me-
YeHHs HaJaHHS MEIWYHOI JJOTIOMOTH HaceJeHHIo. Y
il cuTyarii moctae HarajibHa HEOOXIAHICTH MOCTIHi-
HOTO BIOCKOHAJIEHHS NMpo(deciiHuX HaBUYOK crelia-
JMICTIB HE JIWIIE B TPABMATOJIOT1, BIHCHKOBII MeTUIIN-
Hi Ta mcuxiarpii, a #f B IHIIUX MeOUYHUX cepax, T0
NpHKIALY, MEJCEeCTPUHCTBI, MeniaTpii, aKymepcTsi,
BHYTPILIHIX XBOp0Oax TOIIO.

[TpoekT Mae Ha MeTi MIATPUMKY Oe3nepepBHO-
ro HaBYaHHS MeAMKIB Ta (¢iHaHcyeTbes Penepainnb-
HUM MIiHICTEPCTBOM OXOpPOHH 310poB's HimeuunHwm.
Ha ocHOBI cydyacHHX Ta aKTyalbHHX, PO3pPOOICHHUX i
BIpOBaIKeHUX Y HiMeuunHi TeKCTiB, AKi MiATOTOBIIE-
Hi HIMEIBKMMH MEIUYHUMH (PaxiBIIMH, MU HPOIIO-
HYEMO TepeKIajieHi yKpaiHChKOI MOBOIO KOPOTKI ay-
aionojgkacTH. Bunmycku moakacty, Tpupamictio 10 20
XBHUIIMH, MICTATH a00 OKpeMy TeMy, abo € YaCTHHOIO
KOHKPETHOTO TEeMaTHYHOTO OnoKy. Marepianu mon-
KacTy OXOILTIOIOTH PI3HOMAaHITHI TEMH Ta 3HaXOJISTh
cIIyXauiB cepej pi3HUX rpyn MeauyHux daxiBnis. Mu
MOCTIHHO IIYKa€EMO MOKJIMBOCTI BIOCKOHAJIIOBATH
SKICTh Ta aKTyaJbHICTh HALIOTO MOJKACTY Ta LIOJCH-
HO TIPalIOEMO HAaJ PO3MIMPEHHSIM HNapTHEPCHhKOI Me-
pexi B YkpaiHi.

JIBa BUIIyCKHM MOAKACTIB MPUCBSIYCHI HEOHATAIb-
HAM TeMaTHKaM, a caMe, JIiKyBalpHIi rimorepmii,
aBTOpOM sikoro € nokrop meauununuu Jlasig Ccekecci
(Kninika Becrt-bpannen6ypra, m. Ilorcnam, Himeu-
YUHA), Ta CHHAPOMY pamnToBOi AUTA4OI cMepTi 3a
aBTOPCTBOM mpodecopa, JoKTOpa MeaunuHn Tomaca
Epnepa (Kninika Epucta dpon beprmana, m. [ToTrcmam,
Himeuuwnna). Mu Oymemo mupo pajii, SIKIO KOXKCH
CHiBpoOITHUK a00 cilyXxay YHIBEpPCUTETY, KOXKEH 3 BH-
MYCKHUKIB, XTO IIPUCBATUB ce0e MEIUYHIN JOTOMO31,
3HAWIe B HANIOMY MOJKACTi MiKaBUW Ta HEOOXITHWH
oI cebe Marepial, KW TOMOMOXE MiATPUMYBATH
Oe3mepepBHY MEIUYHY OCBITY Ta MiJBUIIYBATH SKICTh
HaJaHHsI MEIUYHOT JOTIOMOTH.

[TocunanHs Ha omyONiKOBaHI MaTepiaiu:

[oxxact B mimomy

https://open.spotify.com/show/4TUvyp4Kb3ZjYf
TNu5tNIc?si=c04fad65610b4c8b

JlikyBanbHa TinOTEpMisi HOBOHAPOJIKEHUX

https://open.spotify.com/episode/16Rv1Yks1C40
RmkHksjfrC?si=CLHAbaUBSIKTj901vw6fAQ

CuHIpOM pamToBOi AUTAIO0T CMEpTi
https://open.spotify.com/episode/4LjGvXGfEcu3
KkFhuv012u?si=C5EaM62NT5yxIR3gKpV9lw
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SIx maHJeMist KOpOHaBIpyCy BIUIMBAE HA TII00Ab-
HY Ta perioHanpHy 00poTHOYy 3 TYOCPKYIb0O30M — 1 K
pearyBaTu

https://open.spotify.com/episode/5Y9OC2TVOEz
WWvF90zJX7U?si=-uB8Bz-8RIgkmKFInbzyrw

[To3uTHBHI acmeKTH MOMMJIOK Yy KPH30BUX CHUTya-
isX y CHCTEMi OXOPOHHU 3J0POB’s

https://open.spotify.com/episode/2c0kkOPvfYb6
QS59ZGtXY1?si=J-3VxZsRTnydK13h13VZl1g

lirieniyHe HaBYaHHSA Ta 3aXOJU 3aXUCTy Bifm iH-
¢dexniiiHux 3axBoproBaHb, Takux Sk SARS-CoV-2, B
YMOBaxX BOEHHOTO Yacy

https://open.spotify.com/episode/1LG3KD8hehE
z3mPIqtwRsU?si=dfjgrMBbSPOU2qSvavXa9g

CelIeKTUBHUNA MYTH3M SIK CHUMIITOM IOCTTpaBMa-
THYHOTO CTPECOBOTO pO3Jahy y IiTeH Ta MiJIiTKIB,
TPaBMOBAaHHX BiHHOIO

https://open.spotify.com/episode/4LjGvXGfEcu3
KkFhuv012u?si=C5EaM62NT5yxIR3qKpV9lw

Kniniyna xapTuHa # 0COOJMBOCTI AOMIANY NpH
YeperrHo-MO3KOBi TpaBMi Ta cy0apaxHOinanbHOMY
KPOBOBHUIJIHUBI

https://open.spotify.com/episode/58ymjcNU5eX
Y6DsRVIJwnuX?si=2k781daFT1eA3xNKiv_3MQ

[TcuxiyHe 30pOB’s MiJ yaapoM
https://open.spotify.com/episode/2wkukJQs41Kq
VuLF6yfZXp?si=BoViFsnBRE2shBo2qXcQRA

Posnmanm 3mopoB’s moB’A3aHi 31 CIIEKOIO
https://open.spotify.com/episode/2h9qHuCwzV7
Pn9cESVrPRD?si=UN9SPcXyQ4usxmVUnS51hVQ

Temu 3annaHoBaHUX BUIYCKiB (s iHpopManii)

* HerocmitanbHa mMHEBMOHIS

* XBopoba Mansbopo

* @izioTeparis Mpu TOCTPOMY HectenuhigHoMy 0010

* PoboTa 3 nobMH 3 IEMEHIII€10

* HeBigknaaHa Mequ4Ha JOTIOMOTa Ba)KKOTIOpaHe-
HUM Ha MICI[i HEI[AaCHOTO BHUIIAIKY

* Hanpy»eHnuit nHeBMOTOpaKc

KoHTakTHa iHcphopmauia:

Jmutpo JIsmoB — HayKoBHii criBpoOiTHUK [HCTH-
TYTY JAOCIHIJUKEHHSI MIKHAapoAHOI AOMOMOTH AKKOH-
CHKOTO yHIBEpCHTETY I'yMaHiTapHuX Hayk (M. bepiin,
Himedunna)
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3abonotHuit Jmutpo Ilmmiu — JIMPEKTOP Jepxan-
HOT yctaHoBU «IHCTUTYT oTonapuHroiorii iMm. npod.
0O.C. Konomiituenka Harionanbuoi akagemii MequHUX
HayK YKpaiHM» KEpiBHMK KJIHIKM 3alajbHUX 3aXBO-
ptoBaub JIOP-opraHiB, TOKTOp MEIUYHUX HAyK, IPO-
tdecop, akagemixk HAMH Vxpaiam, BimempesumeHT
HaninaneHoi akamemii MeIUUHUX HayK YKpaiHu, 3a-
CIYXECHUH iy HayKH i TeXHIKH pralHI/I .HaypeaT
JlepxaBHoi npemii YkpaiHu B rainy3i HayKu i TEXHIKH

8 nucromnana 2022 poxy BUIIOBHUIIOCS 75 POKIB BiJl
JIHS HapOJUKEHHS BUAA-THOMY BYCHOMY, AOKTOpY Me-
IWYHUX HayK, mpodecopy, akagemiky HAMH Vkpa-
iHH, 3aCAyKEHOMY Nigd9y HAyKH 1 T€XHIKH YKpaiHu,
KepiBHI/IKy KJIIHIKK 3amanbHUX 3axBoptoBanb JIOP-
OprasiB, JUPEKTOPY Z[epxcaBHm yctanoBu «lHcru-
TyT oTona-punroinorii im. mpod. O.C. Konomiliuenka
HAMH Vkpaian» 3ab6omorHomy Amu-tposi lmmigy.

Hapomuscs roBinsap § nuctomana 1947 p. y c. Ma-
3ypiBka, TyIpd4MHCHKOTO p-HY BiHHUIBKOT 00macTi. Y
1965 p. BiH 3akinuuB Tynpunacbky CIH Ne2; 3 1965
no 1971 p. naBuaBcst B UepHiBEUBKOMY MEIUYHOMY
IHCTUTYTi, HUHI ByKOBHHCBHKHH JepXKaBHUH Meauy-
HUW yHIBEPCHUTET.

[Micns 3axkingeHHS YepHIBEIHKOTO METUIHOTO
iHCTUTYTY 3 1971 mo 1975 p. mpamoBaB Ha XMeb-
HUYYHMHI JIiKapeM-iHTEPHOM OTOPHHOJAPUHIOJOT1Y-
HOTO Bif-AineHHs XMeJIbHUIBKOI MICHKOT JiKapHi,
a 3roJoM JiKapeM-OpJUHATOPOM Ta 3aBi-AyBaueMm
OTOPUHOJIAPUHTOJIOTIYHOTO BiAiNeHHs Bomouncekoi
eHTpalbHOl pa-HoHHOI JikapHi. 3 1975 mo 1977 p.
HaBYaBCs B KJIiHIYHIH opauHaTypi KwuiBchbkoro Ha-
YKOBO-Z0CIIHOTO 1HCTUTYTY oTosiapuuroJyiorii MO3
VYkpainu. 3 1977 no 1985p. mpamoBaB MOJOAIINM,
CTapUIMM HAyKOBHMM CHiBpoOiTHHKOM, a B 1985 pomi
OyB mpU3HAYEHMH HA IMOCATy 3aCTYITHUKA AUPEKTOpA
3 HaykoBOi1 po6oTn KniBchKOTO HAyKOBO-JOCITiTHOTO
IHCTUTYTY oTojapuuroiorii im. mpod. O.C. Komomiii-
yenka MO3 Ykpaiuu. 3 )xoBTHs 1985 poky i o Teme-
pimHii yac ovoistoe JlepxkaBHy ycTaHoBY «lHCTHUTYT
otonapuHroiorii iMm. npo¢. O.C. Konomiituenka Ha-
MiOHATBHOI akaaeMili MEIUYHUX HAyK YKpaiHwu» (10
2000 p. — KuiBchkuil HayKOBO-IOCHITHUHA 1HCTHTYT
otonapunroyiorii iMm. mpod. O.C. Konomiituenka Mi-
HICTEPCTBA OXOPOHHU 30POB’sl YKpaiHu).

Y 1978 p. A.I. 3a6010THUN 3aXUCTUB KaHIHU-
narcbky naucepranio «KiliHiKo-ekcepuMeHTalbHe
OOTpYHTYBaHHS HH3BKOMOJIEKYISIPHOTO Mpernapary

154

AKAJIEMIK HAIIIOHAJBHOI AKAJTEMIi
MEJAYHUX HAYK YKPATHU

NPO®ECOP IMUTPO LJIJIIY 3ABOJIOTHUI
(10 75-PIUYSI BIJI JTHSA HAPOJIPKEHHS)

tumyca — JICB nis mikyBaHHS XBOPHX alepTidHUMH
puHiTamu», a B 1988 p. — nucepranito Ha 3100yTTs Ha-
YKOBOTO CTYIEHSl JOKTOpa MEIUYHUX HayK Ha TeMy
«Kitiniko-ekcriepuMeHTalbHe OOTPYHTYBaHHS 1 po3-
poOKa MPUHIINIIIB KOMIUIEKCHOI Teparii HeCrmenuQiTHnx
3amajbHUX 1 alepTigYHIX 3aXBOPIOBAHD BEPXHIX TUXaJb-
HUX [UIAXiB 3 BUKOPUCTAHHAM IMYHOMOZYJIATOPA THITY
¢denimimigasoriazony». Y 1992 p. [.I. 3aboigoTtHOMY
MPHUCBOEHO BUYCHE 3BaHHS mpodecopa, y 2000 p. — odpa-
HO 4JICHOM-KOPECIIOH/IEHTOM AKajeMii MeJUYHUX HayK
VYkpainu, a 13.09.2010 p. — mificHIM YeHOM (aKameMi-
koM) HamionanpHOi Akagemii MeIMYHUX HayK YKpaiHu
3a (haxom «XBOpoOH Byxa, ropia i Hocay. 3 ciuns 2016
p. J.1. 3abonoTHuii € Bine-npe3unentom HamioHanbHOT
akaJeMii MEIMYHUX HAyK YKpaiHu.

Jdmutpo Imniu 3a0onoTHUR — BimoMuUH ydeHUI,
BHCOKOKBaNi(piKOBaHUH Ji-Kap-OTOPHHOIAPHUHTOIIOT,
SKHAW BOJIOJII€ ITUPOKUM apCEeHATIOM KOHCEPBATHBHUX i
OTNEePATUBHUX METOJIB JiKyBaHHS 3aXBOPIOBAaHb BEPX-
HIX JMXQJIbHUX HNUIAXIB 1 ByXa. [I[poxoauB cTaxxyBaHHs
B kiiHikax ABctpii, Himeuunnu, CIIIA ra iH.

OcHoBHI HanpssMku HaykoBoi nisuibHOCTI [I.1. 3a-
00JIOTHOTO OB’ sA3aHi 3 TpoOIEeMaMu OTOPUHOTAPHUH-
roJiorii, iMyHOJOTii, ameproxorii, OHKOJIOT1i.

JI.1. 3abon0THUI BHIC 3HAYHUN BKJAJ y HAYKOBY
PO3pOOKY TpoOJeMH 3 BH-BUCHHS CTaHy MiCI[EBOTO
Ta CHCTEMHOTO IMYHITETYy B 0ci0 i3 3amaJbHUMHU Ta
ajep-TiYHUMHU 3aXBOPIOBAHHSIMHU BEPXHIX AMXAIBHUX
NUISXiB Ta Byxa. HuUM po3po0ieHo MpUHIIAIHN MicIie-
BOTO 3aCTOCYBaHHSA HAaTypalbHUX Ta CHHTETHYHHUX
IMYHOMOJIYIS-TOPiB JJIsi MPOQIIAKTUKUA Ta JTIKyBaH-
Hsl XBOPHX Ha ajepriufi ta HecneundivyHi 3a-naibHi
3aXBOPIOBAHHS BEPXHIX JUXAJbHUX IUISAXIB Ta ByXa.
J.1. 3a6onorHuii Bre-pme B 1977 p. 3anponoHyBas
HHU3bKOMOIICKYISIPHUN TpemapaT THMyca (BLIO3CH)
I JiKyBaHHS XBOPHX Ha ajepridyHi 3aXBOPIOBaH-
HS OMXaJdbHUX IIJIAXIB, SKAH 1 JO ChOTOAHIMIHBOTO
JIHS IIAPOKO BUKOPHCTOBYETHCS B 0ararbox KpaiHax
cpity. lllu-poko Bimomi Horo mpami 3 po3poOKU Ta
BIIPOBA/UKEHHS PI3HMX, Y TOMY 4YHCJi HEiH-Ba3uB-
HHUX, METONIB cmenudiduoi iMyHOTepamii B oci0 3
aJePriyHUMHU 3aXBOPIO-BAaHHSAMHU BEPXHIX AUXAJIbHUX
nuIsxiB. 3a #oro iHimiaTuBoO B IHCTHTYTI oTOJNIApH-
Hrojorii OyB cTBopeHuil cyuacuuit llenTp amepriu-
HUX 3aXBOPIOBAHb BEPXHIX IU-XaJIbHUX HIISAXIB.

3 1986 poxy 3a iior0 iHIIaTHBOIO Ta KEPIBHUI[TBOM
B [HCTHTYTI OTONApPUH-TOJOTI] MPOBOJUTHCS BUBYCH-



Hs BIUTMBY Manux 103 papniaunii ma JIOP-opranum rta
OprafisM y WHiJIOMY Ha OCHOBI E€KCIEPUMEHTAJIbHUX
Ta KIiHIYHUX TOCHiIKeHb. Pe-3ympraTtn emextpodi-
310TOTIYHHAX AOCHIIKEHBb Y JNIKBiZaTOPiB HACIiKiB
aBapi'l' Ha YAEC Ta MemkaHIiB 3a0pyqHEHUX TEpH-
TOPiH JSATIIM B OCHOBY MOHorpaQ)n y IBOX TOMax.

[Tpodecop A.1. 3a6onoTHui € iHIIIaTOPOM Ta KOOP-
JUHATOPOM PO3pOOKH Ta BIPOBAKEHHS B YKpaiHi Hall-
MEepeNoBImoi y CBITI TEXHOJOTii KoxXJeapHOi iMIIIaH-
Tamii st peadimiTarnii XBOPUX 13 TIIYXOTOI0, IMTHPOKOTO
BUKOPUCTAHHS E€H3UMOTE-pamii B OTOPHUHOIAPUHTOJIO-
rii, HOBHX MiAX0AiB 10 crenuivyHOl iIMyHOTepaIii Jiro-
Jiell 3 aJepriYHIMU 3aXBOPIOBAHHSIMH BEPXHIX TUXaJIb-
HUX IUISXIB 3 PO3POOKOIO T2 BUKOPUCTAHHSIM IIHPOKOTO
CHEKTpa BITYM3HSIHHUX AJEPreHiB, HOBUX METOMIB €H-
nockomigHoi Xipyprii Ha JIOP-opranax Ta ocHOBI depe-
ma, CKJIagHUX KpaHiodaria-TbHUX XIpypridHUX BTPY-
YaHb Y XBOPHX 3 YXJIMHAMU OCHOBH uepena Ta iH. Hum
3arpoNOHOBAHO JOCUTh €(PEeKTHBHHI TpPaHCOpATIbHHM
METOJ BUAAJICHHS NMYXJIHMH NapadapuHrealbHOTo Ipo-
CTOPY, YAOCKOHAJICHO Pi3HI METOIM IIACTHKH TBEPIOi
MO3KOBO1 000JOHKH IPH JIIKBOPESIX Ta iHIII.

JI.1. 3a0onorHuii, akagemik HamioHanbHOI akamemii
MEIMYHIX HAyK YKpaiHu — J00pe BioMUii BYSHUH OTO-
PHHOJIAPUHTOJIOT 1 32 KODAOHOM. 3 90-x pokiB BiH Oepe
AaKTHBHY y4yacTb y pi3HHX 3’i37aX, KOH(pepeHUisX 3a
KOPJIOHOM, TaKi K 3aX0J{ MPOBOAATHCS 33 Y4acTIO HPO-
BiIHUX crieniaiicTiB €Bporu Ta CBiTy B Ykpaini. Tak, B
1991 p. B Kueni npoxoaus €Bpomneiicrkuit Korrpec ¢o-
HiaTpiB, B SIKOMY Opajid ydyacTb HE TUIbKH CHEUialiCTH
OoTOpUHOJApUHTOIOTH 3 €BporH, ajie i 31 CILHA, SAnoHii,
I3paimo, ABcrpamnii, ITAP, bpasunii ta in. B HactynHi
poku — Mixnaponuuii Konrpec 3 JIOP-onkomaronorii;
B 1994 p. — Vkpainceko-AMmepukancpkuii Konrpec 3
oTopuHOJapUHTONOTii; B 1996 p. — MiXKHapoJIHa KOH-
(depeHLiss 3 XPOHIYHOIO PHHOCHHYCHTY Ta MOJIIO3Y
HOCa, B SIKii B3sUTH y4dacTh Oinbine 100 iHO3eMHHUX crie-
mianicris; a B Ykpaini npoeaeHo Oinbm HiX 30 pisHHX
MikHaponHux koH(pepenuiii B Kuesi, Oneci, ninpone-
TpOBCHKY, UepHiBIAX, JIbBOBI Ta iHITNX MicTax YKpaiHU.

Jmutpo Inmia — aBrop monax 1000 mHaykoBuUX
npamp, y ToMy uncii 38 mono-rpadiii, 25 nigpyuHu-
KiB, HaBYaJIbHUX MOCIOHHKIB Ta JOBIJIHUKIB, MOHAJ
70 BuHA-XO4IB Ta naTeHTiB. HUM miAroTOBIEHO Oiib-
me 50 TOKTOpiB Ta KaHAUAATIB MEAMY-HUX HayK.

OcHoBHI HaykoBi mpari: «HoBoyTBopeHHS Byxa:
KIIiHIKa, JiarHOCTHKA, Ji-KyBaHHA» (1997 p.); «OToO-
punonapunronoris» (1999 p.); «Teoperuueckue
acNeK-Thl TeHe3a W Tepalmud XPOHHYECKOTO TOH3HIJI-
auta» (1998 p.); «Anepriunuii punit. Etiosoris,
martoreHes, cmenudpiuHa mgiarHoctuka» (2000 p.);
«XpomninHsA Ta Horo mikyBaHHS» (2004 p.); «duts-
ga amOymnaTopHa oTopuHONapuHroxoris» (2005 p.);
«CeHcoHeBpanpHa npuntyxyBaricte» (2007 p.); «Mo-
JnekynspHas maronorus Oen-ka» (2008 p.); «Cmpa-
BOYHHMK 1o oHKoJorum» (2008 p.); «BymHi mymu»
(2009 p.); «OTOPHUHONAPHHTONOTIS: IIAPYUYHUK»
(2010 p.); «ITanimomaro3 ropraHi Ta Tpaxei y miTei»
(2010 p.); «DyHKIHOHATBHAS YHIO0CKOTTHYECKAS PH-
Hoxupyprus» (2010 p.); «MeauuHuil CIOBHHUK OTO-
puHonapuHToNOriYHUX TepMiHiBy (2011 p.); «tOHo-
meckas anruopuodpomar (2011 p.); «Xupyprugeckoe
JeYeHHUE paKa IMOJOCTH HOCA U OKOJIOHOCOBBIX Ma3yX»
(2012 p.); «TocTpnii Ta xpoHiuruil puHIT» (2014 p.);
«OpranocoOeperatoliee JiedueHHE paka TOPTaHHU, POTO-
TNIOTKH, UX PEUUAUBOB M ocC-JOoXKHeHHH» (2014 p.);

«J/lnarnHocTuka W XuUpypruyeckoe yedeHue OOJIbHBIX
¢ omy-xoisiMH (apuHro-napadapuHreaibHoi obmac-
ti» (2014 p.); «[ocTpuit Ta XpOHIY-HUH JTAPUHTIT»
(2015 p.); «Anepriuamit punit y aireit» (2016 p.);
«ETiomnoris, ma-ToreHnes, KJiHiKa Ta JiKyBaHHS XBOpPOO
kiuHOMoAI0HOT masyxu» (2018); «Vestibular System:
Anatomy, Physiology, and Clinical Evolution» (2020);
«European Position Paper on Rhinosinusitis and Nasal
Polyps 2020» (2020); «CyvacHi MeToau AiarHOCTH-
KM Ta Mikpoxipyprii xBopoO Byxa y miteit» (2021);
«loctpi Hecmemubpiuni xBopobu rtoprani» (2021);
«Management of pediatric trauma: ENT view» (2021).
CBOIO AISUTHHICTB BiH YCIIIIHO OEHYE 13 CYCIiIb-
HOIO 1 TpoMajchkol po-0oToro. IIpodecop 3adomot-
Huii [I.I. € T'onoBoto 'O VkpaiHCbke HAYKOBE MEAUYHE
TOBAapHUCTBO OTOPHHONAPUHTOINOTIB, [Ipe3naentom de-
Jiepalii TpOMaJChKUX MeIU-9HUX 00’ €THAHb YKpaiHH,
wienoMm llpe3uaii BueHol meauunoi paau MiHicTep-
CTBa OXOPOHHU 370pOB’st YKpaiHH, YIEHOM MEIUYHOL
cekuii KOM1TeTy mo JlepxaBHUX NpeMisx YKpaiHu y
raxysi Hayku 1 TexHiku npu Kabineri MinictpiB Ykpa-
iau, unenom IlpaBminHa €Bpomeiicpkoi ¢denepamii
OTOPWHOJAPUHTOJIOTIB, TTOYECHUM npod)ecopOM by-
KOBHHCBKOTO JIEPIKABHOTO MEIMYHOIO yHlsepcuTeTy,
Tep-HOMINIBCHLKOTO IEPKABHOTO MEJIUYHOTO yHlBepCI/I-
tery imeHi I.5I. TopbaueBchkoro Ta Meauunoro i dap-
MmaneBTuaHoro YHisepcurery «Hikonae TecremiTany»
(Pec-mybxika MongoBa), mouecHUM HICHOM [ py3wmH-
CHKOTO TOBAapPHCTBA OTOPUHOJAPUH-TOJIOTIB, TOJIOBHUM
penakTopoM  kypHadiB  «OTOPUHOIAPUHTOJIOTISN,
«PuHOIO-TisI», «OTOpI/IHOJ'IapI/IHFOJ'IOFI/ISI Bocrounas
EBponay, unenom penkosierii i penak-uiiinux pan 6a-
raThbOX BITUM3HSHHUX Ta 3aKOPJOHHUX KypPHAIiB.
HayxoBa pobora Tta rpomaacpka AisuTbHICTE IMu-
Tpa Inniga 3a6070THOTO BiJ3HAYEHA BUCOKUMU JIEp-
’KaBHUMH HaropoJaMu, 30KpeMa OpAeHOM «3a 3aciy-
ru» III cTynens, noyecHuMHU rpaMoraMu BepxoBHOI
Pann VYkpaimm ta KaGinetry Mini-cTpiB VYkpainu,
[pe3unii HamionampHOi akamemii MEOUYHHX HAyK
Yxpainu Ta Mi-HicTepcTBa OXOpOHH 370pOB’S YKpai-
Hu, JlepxaBHoi anminicTpanii micta Kuesa.
3aciykeHui Jisiy HayKH 1 TexHiku Ykpainu (1997
p.); Jlaypear JlepxaBHuoi npemii Ykpainu B rany3i Ha-
yku 1 rexniku (2011 p.).
[Ipodecopcbko-BukIaganbkuii  ckirag  byko-
BUHCBKOTO JEPKaBHOTO MEIMYHO-TO YHIBEPCHUTETY
numaersess TuM, mo J[.1.3a60m0THHII BHIYCKHUK
YepuiBeubkoro MeauuHoro iHcruryrty 1971 p., mia-
TPUMY€E IPYXHI BITHOIWIECHHS 3 HAIIUM HaBYa-JIbHUM
3aknagoM. CBoe 75-pivust Jmurpo lmiiv 3ycrpivae B
PO3KBITI TBOPUYUX CHII, SIK ICKpaBa 0COOUCTICTH, MY-
Ipui KepiBHUK, IPEKPACHHUH JiKap, 4yl0oBa TIOJUHA.
Axanemika J[.I. 3a6010THOTO BHCOKO MAHYIOTH KOJIeE-
I'd Ta YKMCJICHHI Y4YHI 3a BHCO-KHil mpodecioHanmisMm,
MOBCSIKYACHY TOTOBHICTh IPUUTH HA MOMIY.
Hlupo Bitaemo [murpa Dmmiwa! Baxaemo wiHoro
310pOB’sI, TOBIOJITTS, HO-BUX TBOPYMX 3JICTIiB, 3/IHCHEHHS
BCIX 3ayMiB Ta MOYMHAHB, MUPY B YKpaiHi Ta mepeMory.

Tonosa Buenoi paou 3axnady suwoi oceimu
«ByKOBUHCHKULL OepoicagHull MEOUYHUI YHIGEPCUME »,
0.me0.H., npogpecop T. M. Boiiuyk

3asioysau kypcy omonapureonoaii 3aknady euiyoi ocgimu
«ByKosUuHCbKULL 0eparcagHull MeOUyHUIl YHIgepCUmen»,
K.med.H., ooyenm O. I'. [Tnaxcusuil

Cmamms pondy
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Po3ainm :xypuauy:

e Opranizaiis Ta MepcrnekKTHBU PO3BUTKY MEPUHATAIBHOI JOMOMOTH B YKpaiHi
e PesynbraT AMCEpPTalidHUX Ta HAYKOBO-0CIiIHUX POOIT:

- Heonaromoris;

- Peanimanis Ta iHTeHCUBHA Tepamnis HOBOHAPOIKEHUX;

- HeonaranbHa Xipypris;

- [lepuHaTanbHa MEIUIUHA;

- Meniarpis;

- MenuuHa reHeTHKa;

- Kniniuna gpapmakoiioris;

- ®izionorig i marodizionoris;

- Mopdoioris i natomopdooris;

- ETuka, 1e0oHTONOTis, TepUHATAIbHA TCUXOJIOTIs.

o Kniniuni nexmii.

® AHaJITHYHI OTJISTOBI CTATTI.

e HoBuHu 10Ka30BOi MEIUIIUHHU.

e JluckyciiiHuit kiy0.

® Bumajaku 3 MpakTHKH.

e PexomeHallii uis BIIPOBaKEHHS Y MPAKTUKY (METOAWYHI peKOMEeH 1allii, HOBOBBE/ICHHS, iH(opMalliifHi JIMCTH TOIIO).
e HoBuHHM HayKOBOTO XHUTTA (1HopMaLis mpo KoHPEpeHIIii, o BigOynucs Ta Ti, 010 MIAHYIOTHCS).
o [licnsaaumioMHa ocBirTa.

e Hapucu 3 icTopii cremialbHOCTI.

Jlo npyKy mpuHMalThCs CTATTi yKpaiHChKOK Ta aHIJiHChbKOW MoBaMu 00ciarom a0 10 cTopiHok (BKJIOYarouM Ta-
Onuui, imrocTpanii, pesrome, mepenik NOCUIaHb TOIIO), JEKIil, oriaa0oBi cTaTTi — 10 15 cTOpPiHOK, KOPOTKI MOBigO-
MIIEHHS, peleHsii — 10 5 cTopiHOK, iHmi Marepianu (icTopuuHi Hapucu, roBinei) — 2-3 ctopinku. Hlpudt Times New
Roman,12 kernp, intepBan — 1,5; mons — mo 2,0 cM, B pegakropi Word Bepcii 7,0 i Bume. He pekoMeHAy€ETBCS aBTO-
MATHYHO MEPEHOCUTH CIOBA B TEKCTOBOMY PEAaKTOPI.

Ha3Ba Qaiiny mae BiAmoBiaTi Npi3BUILY MEPIIOTO aBTOPA.

Jo crarTi 1oaawTHCS:

e Pykonuc cTaTTi Ta pedpepaTy cTaTTi B pO3APYKOBAHOMY BUITIAAI.

e EnexTpoHHUI BapiaHT cTaTTi Ta pedepaTy cTarTi.

e BigomocTi npo aBTopa (cmiBaBTOpiB) cTATTi (YKPaiHCHKOIO Ta aHMIIIHCHKOK MOBAMH).

- MpizBume, Im’s1, [To-6aTpKoOBI

- HAyKOBA CTYIiHb, BUCHE 3BAHHS

- Micue poboTH, mocana

- KOHTaKTHI JlaHi: MOIITOBA aapeca, KOHTAaKTHUN HoMep TenedoHy, e-mail

- yHi¢ikoBaHUH MixkHapoaHuUll ineHTHdiKaTOp cy0’ekTiB HaykoBoi AisuibHOCTI (BueHHX) ORCID http://orcid.org/

- aBTopchbkuil inentudikatop Researcher ID (Web of Science) http://www.researcherid.com

- apTopchkuil inentudikarop Author ID (Scopus) (3a HasiBHOCTI)

- eNekTpoHHe (OTO aBTOpa/aBTOPIB CTATTI.

e O¢iniiiHe HaMpaBJIEHHS 32 BCTAHOBICHUM 3pPa3KOM, 3 Bi3010 KEpiBHUKA yCTAHOBH, B AKili BUKOHaHa po0OoTa, 3aBi-
peHe KPyTIoIo NMeYaTKolo.

® BucHOBOK 3 010€TUYHOI €KCIIEPTHU3H;

e Jlexnapalis nmpo BiICYyTHICTh / HAABHICTh KOHQIIIKTY 1HTEpECIB.

e Jlexiapallist mpo BiJICYTHICTb IIariaTy.

e J[Ba ex3eMIursipu JloroBopy Ha mepenady HEBHKIIOYHOIO MaifHOBOrO MpaBa Ha BUKOPHCTaHHS HayKOBOTO TBODY,
HiJNUCaH] aBTOPOM (CIiBAaBTOPAMH).

@opmu st 3aroBHeHHs y Gopmari PDF nipezncrasneni Ha odiniiiHomy web-caiiti sxypHaiy http:/neonatology.bsmu.edu.ua/)

CrpykTypa crarTi

1. ¥ 3aronoBky crarti 3a3Hadarots: YK (yHiBepcadbHUN HecATKOBUHN KiacudikaTop), iHIIia Kl Ta MPi3BHIIE aBTO-
pa (aBTOpiB), Ha3BY CTATTi; Ha3BY yCcTaHOBY (HaBuanbHuil 3aknan, HJI, JITI3 Toro), 1e BUKOHaHA poO0OTa, Y HA3UBHOMY
BIZIMIHKY, 3 000B’SI3KOBUM 3a3HAUYCHHSM BiJIOMYOT HAJIEKHOCTI; KpaiHy, MiCTO.

Hanwnit 6nok ingopmanii noBuHeH OyTH IpeaCTaBICHUHN SIK YKPaiHChKOIO, TaK 1 aHTniiicbkoro MoBamu. IIpizBumia as-
TOPiB JOLINBHO BKAa3yBaTU TaK CaMo, K i B monepeaHix nmybnikamnisx abo tpancaitepysatu 3a cuctemoro BGN (Board
of Geographic Names), nuB. caiit: http://www.slovnyk.ua/services/translit.php, nacnopraa Tpanciirepauiss. Baxnuso
BKa3yBaTH oQiliiHO NPUIHATY Ha3By OopraHisaiii, e BHKOHaHa po0oTa.

2. PosmupeHe pe3roMe: YKpaiHChbKOIO, aHTIIIHCHKOK MOBaMK He Oisiplie 2 IpPYKOBAaHUX CTOPIHOK (Ha3Ba CTATTi, iHI-
[iaju Ta Mpi3BUINA aBTOPiB, Ha3Ba 3aKJajJy, MiCTO, KpaiHa Ta KOpOTKa iHpOpMaIllis MaTepialy pyKONHUCY: BCTYII, METa,
MaTepianu i MeTOAH, pe3ynbTaTu AocaifkeHHs, BUCHOBKM). lIpudt Times New Roman, 12 kernp, inTepsan — 1,5; mons
—mo 2,0 cM, B penaktopi Word Bepcii 7,0 i Bumie).
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Ba:kauo! Po3mupene aBTopchKke pe3ioMe 10 CTaTTi € OCHOBHHUM JUKepenoM iHdopmalii y BITYM3HAHUX Ta 3apyOiKHUX
iHpopMaLiHHUX cUCTEMAaX Ta HAyKOMETPUUHUX 0a3ax AaHMX, AKi IHAEKCYIOTb XKypHall. Pe3toMe Mae BUKIIaJaTH JIUIIE CYyTTEBI
(haktu poOOTH, 32 IKUMH YUTA4€BI HOBUHHO OyTH 3p0O3yMija CYTh NPOBEICHOTO AOCIIDKEHHS. BiAMOBIAHO 0 1IbOTO YMTa4
BU3HAYAE, UM BAPTO 3BEPTATHCS JI0 MOBHOTO TEKCTY CTATTI U OTPUMAHH OLIbII JOKJIAAHOT iIHpOpMaNii, sika HOro HiKaBUTb.

TexcTu pe3romMe MOBUHHI OYyTH aBTCHTHYHHMHU.

Omnyo6uikoBaHe pe3tome Oyne noctynHo Ha caidti Open Journal Systems (OJS) ta B enexTponHil 0a3i YkpaiHcbKoi Ha-
YKOBO-OCBITHBOT TeleKoMyHiKamiiiHoi Mmepexi «YPAH», sixa Hagae 1OCTyN A MIDKHAPOAHUX MOUIYKOBHX CHCTEM.

3. KuirouoBi cioBa: yKpaiHCHKOIO i aHTIHCHKOI MOBaMU (PO3IiJIOBHI 3HAK «;»).

4. TekcT cTAaTTi HOBUHEH MaTU TakKi poO3diiu:

® pu myOikamii pe3ynbpTaTiB OpUTiHATBHUX HAYKOBHUX JOCIHIIKEHb — BCTYII, MeTa 1 3aBIaHHS JOCIII)KEHHS, MaTe-
pianu Ta METOAH, pe3yabTaTH Ta iX 00TrOBOPEHHS, BACHOBKH, MEPCIEKTUBH MOJaNbUINX J0CIiKeHb, JiTepaTypa (Ha3Ba
pPO3iJIiB MOBUHHA OyTH BHJIJICHA XUPHUM HIPUPTOM);

® JICKI[iiiHI cTaTTi — OOTPYHTYBaHHS TEMHU, IJaH, OCHOBHA YacTHHA (32 3arajJbHONPUHHATHM MiJIX0J0M A0 MOJaHHS
MaTepiany), 3aKJII0UHA YaCTUHA,

® OIVISI0B1 CTATTi — aBTOPChKE PillleHHs BUKJIAJEHHS MaTepiany, y3araabHeHHs (a00 BUCHOBKHU), peKOMeHgalii aus
PO3BUTKY HayKOBOTO HAMpsIMKy Ta/abo MpakTUYHOI MEIUIUHH;

® BUIAJKH 3 MPAKTHKU — aBTOPChKE PillIeHHS BUKJIAJACHHS MaTepialny.

JlitepHi mo3HaueHHs Ta abpeBiaTypu MOBUHHI OyTH MOSCHEHI B TEKCTI MPH MEPIIOMY BUKOPUCTAHHI.

5. Tabnuui, intocTpanii Ta rpadivyHuil MaTepiaa NpeaCTaBIAIOTHECS 3 BUKOPUCTAaHHAM pegakropiB WORD 3 Bigmno-
BiIHMMHU IOCHJIAHHSAMHU y TEKCTi, iX KIJIbKiCTh OBUHHA BiANOBiAaTH 3MicTy crarTi. padiunuil maTepian He MOBUHEH
nyOnroBaTu Marepian Tabnuub. Ipadiku 1 cxeMu He ClliJl IepeBaHTaXKyBaTH TEKCTOBOO iH(popMalieto.

[MopsiaxoBuii HOMep TabNUII BKa3y€eThCs y BEPXHHOMY NMPABOMY KYTi; HHIKYE, HA HACTYITHOMY PSAKY MUIIETHCS HA3Ba
tabmuni. [TopsakoBuil HOMep PUCYHKY BKa3ye€ThbCs 3HU3Y, 37iBa MiJ pucyHKoM. Ilicis HOMepy, Ha TOMY X PSIKY — Ha3Ba
PUCYHKY, HAa HACTYITHOMY — IMOSICHCHHS YMOBHHX IO3Ha4eHb — HUQP, OykB Tomo. Y mianucax a0 Mikpodororpadiit
BKa3yeThCs 301NbIIEHHS 1 MeTOa 3a0apBICHHS.

[udposi pe3yabraT MOBUHHI OyTH HaBeleHI y MixkHapoaHux oguHuLIX (CI). He MoxHa BXXUBATU CKOPOUEHHS, SKi
HE € 3aTaJIbHO BU3HAYCHUMH.

Ha3zBu ¢ipm, peareHTiB Ta o0laqHaHHs, IKi BAKOPUCTaH1 y poOOTi, HOJAIOTHCS B OPUTIHANBHOMY HAaIMCAHHI 3 yTOU-
HEHHSIM KpalHU BUPOOHHMKA.

6. BibaiorpadiuHi MOCUIaHHS B TEKCTI CTATTI MOJAOTHCS HU(POIO y KBAJPATHUX JYXKKaX; HOMEp MOCUIAHHS BKa3y-
€ThCS y CIIUCKY JiTEpaTypH B MOPSAKY IX OUTYBaHHA y TekcTi. bibniorpadis moBuHHA MiCTUTH, KPiM OCHOBHHUX POOIT,
nyOnikanii 3a octanHi 5 pokis. [TocunanHs Ha HeomyOnikoBaHI poOOTH HE JONYCKAlOThCA. ABTOp Hece BiANOBiAab-
HICTb 3a NPaBUIBHICTb NOJaHHA 0i0niorpadiuyHuX JaHUX.

Cnucok IiTepaTypu IpyKYEThCS Ha OKpeMoMy apkymri uepe3 1,0 iHTepBan y mopsaky X UUTYBaHHS Y TEKCTI.

KinbkicTh NMTOBaHUX MyOJIiKaNill B OPUTIHANTBHUX CTATTSAX HE MOBHHHA MepeBUilyBaTu 30 niTepaTypHUX JKEpel,
B oryIsioBUX — 60, y JekIligax Ta iHmuxX Marepianax — He Oinbme 30. BiOaiorpadis moBUHHA MICTHTH, KPIM OCHOBHHX
poOiT, myOikamii ocTaHHIX 5 pOKiB.

Cnucok JiTepaTypu NOAA€THCS 3T1AHO peKOMEHJalii 3 0OopMICHHS TOCUIaHb y HAayKOBUX poOoTax 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).

bioniorpadiuni cnucku (References) ans mixkHapoaHux 0i0niorpadiuHMX Ta HAYKOMETPUUHHUX 0a3 JaHUX / CUCTEM
nutyBaHHs (Scopus, Web of Science) mogaioThcst BKIIOYAIOUH BC1 JKepesa JiTepaTypu, IPpHU [bOMY BOHU IOBHHHI OyTH
MpEeACTaBJICHI HE TIILKM MOBOIO OpUTiHAy, aje i B JaTHHUII (DPOMAHCHKUM aidaBiTOM).

VY pomaHchKOMY an(aBiTi A YKpaiHOMOBHHUX/POCIHICBKOMOBHHX JKepell BUKOPUCTOBYEThCS HACTYIIHA CTPYKTYpa
6i6miorpadivyHOro MOCHIaHHA: aBTOp (TpaHCIiTepalis), Ha3Ba CTATTi (TpaHCHiTepalis) Ta mepeKiIaa Ha3BH KHUTH a0o
CTaTTi Ha aHMIIHCBhKY MOBY (B KBaJpaTHUX JYyXKax), Ha3Ba Jokepena (TpaHciiTepallis), BUXiAHI JaHi B HHPPOBOMY
(dbopmarti, Bka3ziBka Ha MOBY ctarTi B aykkax (in Ukrainian, in Russian).

TpancaiTepanis — MexaHiuHa Iepeaadya TeKCTy H OKpeMHUX CIiB, SKi HamucaHi ofHi€I0 rpadiyHOI0 CHCTEMOIO, 3ac00aMu
inmoi rpadiuHoi cucTeMU NpHU APYropsAHii poili 3ByKOBOI TOUHOCTI, TOOTO mepeaada ogHiel MUCEMHOCTI JIiTepaMu iHIIO].

ITpuknaja cucTeMH aBTOMATUYHOI TpaHcIiTepalii Axkepes YyKpaiHChKOIO MOBOIO Ha caliTi:

http://www.slovnyk.ua/services/translit.php.

IMpuknaa CHCTEMH aBTOMAaTHYHOT TpaHCIiTepallii Jukepes pociichbKO MOBOIO Ha caifTi: http://www.translit.ru.

[Tpu ckIamaHHi IPUCTATEIHOTO CIHUCKY JITEPaTypH, 3 ypaxyBaHHIM BUMOT HAyKOMETPUUIHHUX 0a3 JaHHUX, pEKOMEH-
JIOBaHO BUKOPUCTAHHS OE3KOIITOBHUX MPOrpaM CTBOpEHHs 0ibmiorpadiuyHux omuciB y poMaHChKil abeTii, o A03BO-
Jsi€ aBTOMAaTUYHO CTBOPIOBATU IOCHUJIAHHS 3a OJHUM i3 CBITOBUX CTaHAAPTIB:

http://www.easybib.com/

http://www.bibme.org/

http://themecraft.net/www/sourceaid.com

Bci crarTi npoxoasiTh MOABIIHE Cllille peleH3yBaHHS.

CrarTs moBuHHa OyTH BuBipeHa opdorpadiyHo Ta cTrimicTuuHo. Penakiis 3anumae 3a co000 MpaBo BUIPABICHHS
TEPMIHOJIOT1YHHUX 1 CTUIICTUYHUX IHOMHUIIOK, YCYHEHHS LIIOCTpaliif, SKi He MaloTh HPSMOTO BiJHOIIEHHS 10 TEKCTY
CTAaTTi; CKOPOYCHHS TEKCTY CTAaTTI.

CrartrTi, HaJiciaHi aBTOpaM JUIsl KOpEeKIii, 30KpemMa, y pa3i HempaBUILHOTO 0)OPMIIEHHS CIIHCKY JIiTepaTypHu, HE0O-
X1JIHO TIOBEPHYTH 10 peaakiiii He mizHime 10 qHiB micas orpuManHs. [loBepHEHHs CTATTi y OB Mi3HI TEPMiHU 3Mi-
HIOE TIOTIEPEIHIO ATy 11 HaJIXO/KEHHS 3 HOBTOPHOK PEECTPALIETO.
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Marepianu, 0opOpMIICHI 3 TOPYIICHHSIMHA BUMOT O10€THYHOT EKCIIEPTH3H, HEKOPEKTHI 3@ 3MiCTOM, 3 TPyOUMHE CTATUCTHYHH-
MH MOMHUJIKAMH, SIKI HE MiUISITal0Th KOPEKIIil, MOBEPTAITHCS aBTopaM. Y pasi BiIMOBH y MyOJiKaIlii cTaTTi aBTOpY HaJCHIIa-
€ThCSI MOTUBOBAHUH JIUCT. [IpUMIpHHUK CTATTI 3aJIMIIAETHCS B apXiBi pellakilii B €JIEKTPOHHOMY BUIJISI.

JloTpuMytounuch €TUYHUX HOPM, aBTOP HECE BiANOBiZaNbHICTh 3a T€, L0 MOAAHUH PYKONHC € OPUTiHAIBHOIO, PaHi-
e He ony01iKOBaHOO Npalelo, 1 He IpeAcTaBIeHui And nyOaikauii B iHmI BUAaHHS. Y CIHCKY aBTOPiB epepaxoBaHi
TUIBKH Ti, XTO BiJMOBIJHO 0 ETUYHHX HOPM aKaJAeMi4HOI CHITbHOTH MOXYTh BBRXKATHCS aBTOPAMHU.

Penakuis xypHay 3A1HCHIOE pegaryBaHHs Ta Mepekiaa NOBHOTO TEKCTY CTATTi, pe3loMe Ta PO3UIMPEHOTO Pe3IoMe
s caity Open Journal Systems (OJS) 3 MOBM OpuTiHaNy Ha aHTIIHCBKY Ta pOCIHICbKY MOBY aHITIOMOBHUM Ta pOCiii-
CbKOMOBHHMM PEJAKTOPOM 3a iHIMBITyalbHUM 3aMOBJICHHSIM aBTODA.

ITos0:xeHHs1 NP0 aBTOPCHKI NMpaBa

ABTOpH, AKi MyONIKYIOTECS y IIBOMY XYpPHAJi, MOTO/KYIOTHCS 3 HACTYITHUMH YMOBaMHU:

1. ABTOpH 3aNMIMIAIOTh 32 COOO0 IIPaBO HAa aBTOPCTBO CBOET pOOOTH Ta MepearoTh XKypHAIY MpaBo mepioi myoi-
katii miei podotu Ha ymoax ninensii Creative Commons Attribution License, koTpa 103B0JIs€ IHIIUM 0C00aM BiJIBHO
PO3MOBCIOKYBATH ONYyOJIiKOBaHY poOOTY 3 00OB'SI3KOBHUM MOCHJIAHHSM Ha aBTOPIB OpHTiHAJIBHOI PoOOTH Ta mepiry
nyOJiKalio podOTH Y IIbOMY JKYpHAJI.

2. ABTOpM MalOTh NIPaBO YKJIAJaTH CaMOCTIHHI JOJATKOBI Yroau 11010 HEEKCKIIO3UBHOTO PO3MOBCIOAKEHHS POOOTH
y TOMY BUIJISIAi, B IKOMY BOHa Oyia onmy0JikoBaHa [[UM KypHaJIOM (HalpuKiIal, po3MillyBaTH POOOTY B IEKTPOHHOMY
CXOBHIII ycTaHOBH ab0 MyONiKyBaTH y cKiaji MoHOrpadii), 3a yMOBH 30epexKeHHs IMOCHIAHHS Ha IepIry MmyOiKamiio
PoOOTH y ILOMY KYpHAITI.

3. MoniTuka XypHaJIy J0O3BOJISIE 1 320X0Uy€ PO3MIIIEHHS aBTOpaMu B Mepexi [HTepHeT (Hampukiaa, y CXOBHINAX
ycTaHoB abo Ha 0COOMCTUX BeO-calTax) pykonucy poOOTH (MPENpHHTY) K A0 MOJAaHHS LBOTO PYKOIUCY 10 peaaKilii,
TaK 1 mijg yac Horo pefakuiiHOro ONpaunloBaHHA, OCKIIbKY L€ CIPUSI€ BUHUKHEHHIO MPOAYKTUBHOT HayKoBOi AUCKYCii
Ta IO3UTHUBHO II03HAYA€THCS HA ONEPATUBHOCTI Ta AMHaMili uuTyBaHHsA omyOinikoBaHoi pobotu (nuB. The Effect of
Open Access).

ABTOpHU CTaTTi HECYTh MEPCOHAJIbHY BIANOBINAJBHICTh 3@ PO3KPUTTS BCiX (PIHAHCOBUX I OCOOUCTHUX BIJHOCHH 3
ypaxyBaHHSIM HMOBIPHOTO KOH(IIIKTY iHTEpECiB.

[Ipu momaui cTaTTi BKA3YHOTHCS:

- JoKepena MiATPUMKU poOOTH, y T.4. IMEHa CIIOHCOPIB, a TAKOX IMOSICHEHHS POJi AaHMUX JXKEpels, AKIIO Taki €
(cxnaganHs nu3aiiny pocnijkeHHs, 30ip, aHai3 1 iIHTepIpeTanis JaHUX, CKIaJAaHHS 3BITY 1 NPUHHATTS PilIEHHA PO
NOJaHHS MaTepialy aus myorikarii) abo 3asBy mpo Te, 0 JKepel MiATPUMKH He 0y1o abo BOHM He MaJli Takol yJacTi;

- TIOSICHEHHSI XapaKTepy 1 CTYINEHs JOCTYITy aBTOPIB JI0 PE3yJIbTaTiB OMyOIiKOBAHUX JIOCIIKEHb, Y T.4., YH € JOCTYII MOCTIHHUM.

[My6nikaniiiHa eTWka XypHaJly BiJANOBi/Ja€ MOJOXKEHHIO «EIUHI BUMOTH 10 PYKOMHCIB, IO MPEACTABISIOTHCS B
OiloMeMYHI )KypHalu, MiArOTOBII Ta peaaryBaHHs OlomeandHux nyOiikanii» MixuapogHoro Komitety PenakTopis
Menuunux Xypuanis (International Committee of Medical Journal Editors, ICMIJE. Http://www.icmje.org/)

ITicnst BUXOAY HOMEpA XKYpHAJy aBTOP CTAaTTi YW aBTOPCHKHMH KOJIEKTUB (110 MEPLUIOMY aBTOPY) OTpUMye | mpumip-
HUK 9aCONHUCY MOIITOBUM HEPEKa3oM.

EnekTpoHHa Bepcisi HOMepiB :KypHaJy npejacTaBjieHa Ha odiniiinomy web-caiiti: http://neonatology.bsmu.edu.ua/

Marepiaau aas ny6aikauii Ta cynpoBiaHi 10KyMeHTH Moal0Thesl HA oiniiinuii web-caiiT :KypHaay:
http://neonatology.bsmu.edu.ua/
E-mail: neonatology@bsmu.edu.ua

KonrakTHuii Tenedon BianmoBigajbHoro pegakropa web-caiity :kypnauy:
+38(050)5606138 T'omoBanenp Onekciit CepriioBud

JlucTyBaHHS 3 NUTaHb BUAABHUYOI AislILHOCTI:

KonrakTHa agpeca:

IIpod. T'onoBanens 0. /1.

Kypuan «Heonarosoris, Xipyprisa Ta NepuHaTalbHa MEJULUHAY
bykoBUHCHKMH epKaBHUN MEAMUHUN YHIBEPCUTET

TearpanbHa mioma, 2; m.Yepnisui, 58002. Ykpaina

E-mail: neonatology@bsmu.edu.ua

KonraktHuii Tenedon: +38 (050) 6189959

MMepennaaruuii inaexce :xxypHaay «Heonarosoris, xipyprisi Ta nepunarajbHa MeauuuHa»: 89773.
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MiskHapoaHi NpaBu/jia HUTYBAHHSA Ta NOCHJIAHHA B HAYKOBHUX poboTax

BAHKYBEP CTUJIb (VANCOUVER STYLE)
Copepa 3acmocysannsa — meouyuna ma pizuuni nayku
HutyBanHsi B TeKCTi

BankyBep cTuib nepeadadyae BUKOPUCTAHHS MOCHJIAHb Y TEKCTI poOOTH 110pa3y, KOJIHM BU LUTYETE JIKEPEIO,
Oynb TO mapadpa3s, nuTaTa BCEPEAMHI psALKa YU OJIOKOBA IIUTATA.
MMapadpas. He Oeperhest B manku.

Hutata Bcepenuni psaka. bepeTbcs B manku.

BaokoBa nuTara (ckimamaeTses 3 OiNbIIe, HIXK TPHOX PANKIB TEKCTY).
[MomaeThecs B TEKCTI 3 HOBOI'O psijika 3 ab3ally, He OepeThCs B JIAINKH.

VY TeKcCTi 3 HUTOBAHOI IHPOPMAIIE HEOOXiJHO BKA3aTU MOPSAIKOBUN HOMEp, KU TaKOXK BigoOpa)aeThcs
y CIIUCKY BHKOPHUCTAHUX JKEPEI.
Mo IHBI TP BapiaHTH MO3HAYEHHS [[UTYBaHb B TEKCTI:

1) nopsiakoBuii HOMep y Kpyriaux ayxkax: (1);
2) mopAAKOBHUIl HOMep Y KBaApaTHHUX AyxKKax: [1];
3) nopsaakoBuii HaAPAAKOBUIT nudpoBuUii ingexc: '

Slkmo mpi3BuIe aBTOpa HUTOBAHOI Hpali BKazaHo B mapadpasi 4yum LUTaTi BCEPEIMHI PAJKa, MO3HAYCHHS
LHUTYBAaHHS CTaBUTHCS 0J1pasy IIiCIs MPi3BHINA.

Skmo mpi3BHIe aBTOpa IUTOBAHOI Ipalli He BKa3aHO B mapadpas3i YU MUTATI BCEPEIUHI PANKA, TO3HAYCHHS
OUTYBAHHS CTABUTHCS HANPHUKIHIII MUTOBAHOTO TEKCTY IiCIS PO3IIIOBUX 3HAKIB.

Hanpuknao:

VY cBoemy mociimkenHi, Jsxouc (1) cTBepaKyE ...
VY cBoemy mociimkenHi, Jsxonc [1] cTBepmaKye ...
VY cBoemy nociijukenHi, J[oHc!

Hanpuknao:

... TIPO IO CBIAYHUTH HEMIOMAaBHE aBCTPaNifChKe MOCTiIKeHHS. (2)
abo ... PO IO CBiAYNTH HEN[OAABHE aBCTpPANiNChKe HOCTIKeHHS. [2]
abo ... IPO 10 CBIMYUTH HEIIOAABHE aBCTPATiChKE O CITiAKEHHS.>

Slkuio mpi3BuIe aBTOpa HUTOBAHOT Mpali BKa3aHO B TEKCTi OJIOKOBOI LIMTAaTH, MO3HAYCHHS LIUTYBaHHS CTa-
BUTHCS HAIPHUKIHII HIUTOBAHOTO TEKCTY IICJSl PO3IIOBUX 3HAKIB.

SIKIIo JpKepesio 3rafiy€eThesl y TEKCTi 3HOBY, HOMY HEOOXIJHO MPUCBOITH TOH cCaMUi HOMeEp.

3a3BHUUail, CTOPIHKOBHI iHTEpBal y BHYTPIMIHHO TEKCTOBOMY IOCHIJIaHHI HE 3a3HAYAETHCS, alie 3a MOTPeOHn
HOT0 MOXHA BKa3aTH HOPsAJ i3 HOPSAJIKOBUM HOMEPOM.

Hanpuknao:

VY cBoemy nmocmimxenni, Jpxounc (1 ¢3-4) cTBepaxkye ...

... OJIMH aBTOP OXapaKTepu3yBaB Ii¢ 5K "CIOHTAHHUW TepesuB CUIAbHUX MovyTTiB".(1 ¢23)
... OJIMH aBTOP OXapaKTEepPU3yBaB 1€ K "CIOHTAHHUU MEPEIUB CUIBHUX MOUYyTTiB", (2

[Ipu muTyBaHHI KiTBKOX JKEpesl OJHOYACHO, HEOOXiJHO mepepaxyBaTH KOKEH HOMEp B IYXKKaX, 4epe3 KOMY
abo tupe. Y mocunaHHi HE MOBHHHO OyTH MpoOiniB Mixk KomaMu abo THpe.

Hanpuknao:

Several recent studies [1,5,6,7] have suggested that...
Several recent studies (1,5-7) have suggested that...
Several recent studies "7 have suggested that...

YnopsaAKyBaHHS CHUCKY BUKOPUCTAHHUX JKepeJl

Cnrcok BUKOPHCTAHUX JKEPEN PO3MINMyeThcs B KiHII poOOTHM Ha okpeMiit cTopinmi. Bin Hamae indop-
MaIio, HeoOXiqHY AJs TOTO0, MO0 3HAWTH 1 OTpUMaTH OyIb-sKe JH)Kepeso, MPOIUTOBAHE B TEKCTI JOKYMEHTA.
KosxHe mxepeno, mponuTOBaHEe B poOOTi, Ma€ 3'IBUTUCA y CIIMCKY BUKOPHCTAHUX JoKeped. Tak caMo, KOXKeH
3aMHC y CMNUCKY BUKOPUCTAHUX JKEpeI Mae OyTH 3raJaHUM B TEKCTi poOOTH.

HasBa cnucky BukopucTaHux mxepen — [locunanHs. 3aroloBOK BUPIBHIOETHCA 11O LIEHTPY.

Jlxepena HyMepyIOTbCS Ta OPraHi30BYIOTHCS B MEPEJiKy NOCHJIAHb Y MOPSAKY 1X 3raJyBaHHS B TEKCTI.

MaTtepian ony6nikoBaHo 3 BuaaHHaA: MetoanyHi pekomeHaauii / aBTopu-yknagadi: O. boxenko, 0. KopsiH, M. ®egopeub ; pegkoneris: B.
C. Nawkosa, O. B. BockobonHikoBa-lysesa, A. €. CowunHcbka, O. M. Bpyin ; HaykoBo-TexHiuHa 6ibnioTeka im. I. |. leHnceHka HauioHanbHoro
TeXHiYHoro yHiBepcuteTy YkpaiHu « KNiBCbKUI NONITEXHIYHMI IHCTUTYT iMeHi Irops Cikopcbkoro» ; YkpaiHcbka 6ibniotedHa acouiauis. — Kuis : YBA,

2016. — EnekTpoH. BuA. — 1 enekTpoH. ont. anck (CD-ROM). — 117 c. — ISBN 978-966-97569-2-3.
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HpaBuaa 6idaiorpagivyHoro onucy AJs CIUCKY BUKOPUCTAHUX JIsKepeJl

SAxmo B myOmikamii 3a3HaYeHO BiJ OJHOTO JO MIECTH aBTOPiB, y MOCHUIIAaHHI HEOOXiHO MepepaxyBaTH iX
ycix uepe3 KoMy (IHB. OMHC CTATTi 3 )KypHary 1-6 aBTOpiB).

Sxmo aBTopiB OibIIe MIECTH, HEOOXITHO MEepepaxyBaTH MIICTHOX aBTOPIB Uepe3 KOMY Ta BKa3aTH «Ta iH.»
(muB. omuc cTaTTi 3 XypHaNy 7 1 OinmbIIe aBTOPIB).

VY mocuiaHHI HEOOXiJHO CKOPOYYBATH YHCIO CTOPIHOK, J€ 1€ MOXJIWBO, HANPUKIAA, SKIIO UTATy PO3-
MimeHo Ha ctopinkax 123-124, To B mocwmiaHHI BKa3yeThes 123-4.

SAxmo B my6xikarnii € DOI, To iforo HeoOxigHo Bkazaru miciast URL.

Heo0xigHO ckopodyBaTH HA3BU MICSIIB Yy JaTaX 3BepHEHHs/MyOIiKaIii Tomo (BiAMOBIAHO 1O MOBHHUX IIpa-
BUJI IIEBHOI KpaiHm).
HaszBu xxypHaniB HeoOXiTHO 3a3HaYaTH CKOpodeHo. [lepenik CKOpoUeHb MOXKHA Ji3HATUCS 3a IO CHIAHHAM:

e anrnomoBHi: http://www.ncbi.nlm.nih.gov/nlmcatalog/journals?®'
ykpainomoBHi: http://dndims.com/upload/files/DSTU_3582 2013.pdf'

CXEMA

NPUKNALQ

CTatTa 3 XypHany
(1-6 aBTOPpIB)

MpisBuwe1 IHigianu1,
MpisBuwe? IHiviann2,
MpisBuwe3 IHigiann3,
MpisBuwed IHiviann4,
MpisBuweb IHiyiannb,
Mpi3Buweb IHiviann6.
HasBa crarrTi.

HasBa xypHany.

Hata ny6nikauii;
Homep Tomy(Homep Bunycky):
CTopiHKOBUI iHTEpBAan.

Petitti DB, Crooks VC, Buckwalter JG, Chiu V. Blood pressure levels before
dementia. Arch Neurol. 2005 Jan 12;62(1):112-6.

Hewmey AKO, Baspus M. Baanmogencteme BbICOKOYACTOTHbIX U
HU3KOYaCTOTHbIX KonebaHui B CUHXPOHU3Npyemom reHepartope. Masectns
BbICLLIMX y4ebHbIX 3aBegeHun. PagnoanektpoHuka. 2015 AxB 8;58(12):53-61.

CTaTtTa 3 XypHany
(7 i 6inbwe aBTOpIB)

Mpisuwe1 IHigianu1,
MpisBuwe? IHiuiann2,
MpisBuwe3 IHigiann3,
MpisBuwed IHiviann4,
MpisBuwe5 IHigianus,
MpisBuweb IHiLiann6, Ta iH.
HasBa cTaTrTi.

HasBa xypHany.

[ata ny6nikauii;

Homep Tomy(Homep Bunycky):
CTOpiHKOBWW iHTEpPBan.

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.

Batypun CA, ObsaveHko HX, JloxkiH PH, InbueHko AC, Kyp’aTta J1[, Wymko BT, Ta
iH. Po3pobka maTtemaTtnyHoOi Mofeni BigknagaHHsa caxi y dinbTpi BiAnpauboBaHmNX
rasis aBTtomobins. 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.

CTaTtTs 3 XypHany (oHnaH)

npissuwe IHidianu.

HasBa craTrTi.

HasBa xypHany [IHTepHeT].
Oata ny6nikauii [JaTta untyBaH-
HSl;

Homep Tomy(Homep Bunycky):
CTopiHkoBUIA iHTEpBan.
HoctynHo: 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 [1B. MNopiBHANLHUI aHani3
cxem KMOTI cymaTtopiB Ha 10 TpaH3ucTopax. M3B.
By30B. Pagnoan. [IHTepHeT]. 2014 Bep [unTOoBaHO
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.
sagepub.com/content/40/12/2872 DOI: 10.1177/0363546512458223

Monbwukos KO, Naepyt OO. MatemaTuyHa Mofenb npouecy o6MiHy iHpopmaui-
et0. Cuctemmn o6pobku iHdbopmadii [IHTepHeT]. 2007 [umToBaHo 2016 Ciy
20];1(13):82-3. JocTynHo:

http://sit.nuou.org.ua/article/view/39029 DOI 10.1109/25.966585

KHura

MpisBuwe IHigianu.
HasBa kKHuru.

Homep BuaaHHs*.

Micue BngaHHs:
Bupaseub; Pik BuagaHHs.
KinbKicTb CTOPIHOK.

*SKLLO He neplue

Carlson BM. Human embryology and developmental biology. 4th ed. St. Louis:
Mosby; 2009. 541 p.

BeHTuenb EC. Cuctemn o6pobkn iHopmauii. Kuis: MonitexHika; 1992. 552 c.

Venttsel ES. Systemy obrobky informatsii. Kyiv: Politekhnika; 1992. 552 s.

MaTepian ony6nikoBaHo 3 BUAaHHA: MeToauuHi pekomeHgauii / aBTopu-yknapadi: O. BoxeHko, 0. KopsH, M. ®egopeub ; peakoneris: B.
C. NMawkosa, O. B. BockobowHikoBa-l'ysesa, A. €. CowunHcbka, O. M. bpy# ; HaykoBo-TexHiyHa 6ibnioTteka im. . |. [leHnceHka HauioHanbHoro
TeXHiYHOro yHiBepcuteTy YKkpainu «KniBcbkuii noniTexHiyHui iHcTUTYT imeHi Iropsa Cikopcbkoro» ; YkpaiHcbka bibniotedna acouiauis. — Kuis : YBA,

2016. — EnexTpoH. Bua. — 1 enektpoH. onT. anck (CD-ROM). — 117 c. — ISBN 978-966-97569-2-3.
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MpisBuwe pepaktopa IHigianu, |O'Campo P, Dunn JR, editors. Rethinking social epidemiology: towards a science
° pepakTop. of change.
© HasBa kHUrU. Dordrecht: Springer; 2012. 348 p.
o J Homep BugaHHs*.
3 ‘.:“[ Micue BngaHHa: Bugaseub; [epacumoB BM, pegaktop. IHTenekTyanbHi CUCTEMU NIATPUMKUN PilleHb MEeHeaX-
x & Pik BuoaHHs. MeHTy. JIbBiB: MAKHC;2005. 119 c.
© KinbKicTb CTOpIHOK.
*AKLWO He nepLe
= MpisBuwe IHiLianu. Speroff L, Fritz MA. Clinical gynecologic endocrinology and infertility. 7th ed.
s HasBa kHuru. Philadelphia: Lippincott Williams & Wilkins; 2005. Chapter 29, Endometriosis;
x Homep BngaHH4. p. 1103-33.
o Micue BngaHHsa: Buaaseub;
= Pik BugaHHs. LWyminin OP, pepakTtop. Bowosuin ctatyt CyxonyTHux Bincbk. Kuis: KCB 3CVY;
S Homep posginy, Hassa posginy;|2010. YacTtuHa 2, batanbioH, poTa; c. 172-184.
T CTOPIHKOBWUI iHTEpBan po3giny.
MpizBuwe IHigianu. Schiraldi GR. Post-traumatic stress disorder sourcebook: a guide to healing,
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