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ARTICLE INFO ABSTRACT
Received 10 August 2020 The article reveals the content of the concepts of professional training,
Accepted 04 October 2020 professional training of ordinary and senior staff. It is noted that the
Published 31 October 2020 professional training of ordinary and managerial staff involves obtaining
professional (vocational) higher, pre-higher, postgraduate education.
KEYWORDS Professional training of newly appointed members of the rank and file and
] o junior management may be carried out by obtaining professional (vocational)
Professional training of education in the relevant profession. Persons admitted to the civil defense
FesCcuers, ] service are sent to study in educational programs of professional (vocational)
professional (vocational) education after appointment.
educatl_on, ] Training of specialists with professional higher education is carried out in
professional pre-higher institutions of professional higher education of civil defense according to
education, accredited educational and professional programs developed on the basis of
higher education, standards of professional pre-higher education.
postgraduate education. Professional training of ordinary and senior staff can be carried out by

obtaining an educational degree at a certain level of higher education and the
relevant specialty. Training of specialized specialists with higher education is
carried out in institutions of higher education of civil defense, which provide
training for accredited educational and professional (educational and scientific)
programs developed on the basis of higher education standards.

Postgraduate education includes obtaining a second (next) higher education,
advanced training, specialization, retraining and internship.

Taking into account the analysis of guiding documents and scientific literature,
we found the need for conceptual justification and development of a system of
professional training of rescuers, their preparation for successful activities
during the service, firefighting, emergency response and their consequences.

Citation: Pokaliuk V. M., Fedorenko D. S. (2020) Training, Re-Training and Certification Training of
Rescuers of Ukraine. Science Review. 7(34). doi: 10.31435/rsglobal_sr/31102020/7218

Copyright: © 2020 Pokaliuk V. M., Fedorenko D. S. This is an open-access article distributed under the
terms of the Creative Commons Attribution License (CC BY). The use, distribution or reproduction in other
forums is permitted, provided the original author(s) or licensor are credited and that the original publication in this
journal is cited, in accordance with accepted academic practice. No use, distribution or reproduction is permitted
which does not comply with these terms.

Introduction. During 2019, the bodies and formations of the State Emergency Service of
Ukraine (SES) provided prompt response to 146 classified emergencies, which were distributed in such a
way: state level — 2, regional level — 7, local level — 63, object level — 74. As a result, emergencies killed
199 people (including 23 children) and injured 1,492 people (including 624 children).

During 2019, 95,915 fires were recorded in settlements and facilities of business entities,
which is 22% more than in 2018. As a result of fires, 1 902 people died (including 58 children) and
1 519 people were injured (including 135) [1].
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Research in the field of training specialists to act in extreme conditions remains relevant due
to the difficulty of finding patterns in these situations, as well as given the difficulties of systematizing
actions in conditions of uncertainty, unpredictability, unexpectedness and ephemerality.

Materials and methods of research. Pedagogical aspects of the problem of professional
training are revealed in the works N. Abashkina, R. Hurevych, 1. Ziaziun, V. Kremen, A. Kuzminskyi,
A. Lihotskyi, L. Lukianova, N. Nychkalo, L. Romanyshyna, M. Sysoieva, S. Smetanskyi, V. Yahupov
and other scientists [2].

The process of professional training to perform professional actions under the influence of
factors of extreme situations was studied by O. Aleksandrov, V. Ashmarin, A. Bolshakova,
L. Hontarenko, O. Didenko, M. Diachenko, I. Zhdanov, L. Kandybovych, M. Koziar, O. Kokun,
M. Korolchuk, D. Liebiediev, V. Lefterov, S. Myronets, V. Miroshnichenko, O. Okhremenko,
V. Plisko, S. Poltorak, V. Sadkovyi, O. Sklen, O. Sobchenko, S. Yavorskyi and other scientists [2].

The process of professional training to perform professional actions under the influence of
factors of extreme situations was studied by V. Arkhypenko, O.Bykova, V.But, V. Buzko,
V. Varenyk, N.Vovchasta, V.Hora, L.Didukh, A.Demchenko, O. Diachkova, O. Ivashchenko,
L. Ishychkina, M. Koval, I. Koval, M. Koziar, M. Kryshtal, M. Kusii, L. Mokhnar, Yu. Nenko,
O. Parubok, K. Pasynchuk, O. Povstyn, V.Rotar, V. Solntsev, M. Severin, Yu. Taimasov,
T. Tkachenko, O. Uzun, M. Shkarabura and other scientists [2].

Research methods: theoretical — analysis and synthesis of scientific data to substantiate the
components of professional training of rescuers; empirical — observation, study of the results of rescuers.

Research results. Professional training - an organized, continuous and purposeful process of
formation and development of rescuers' competencies necessary for professional activity in the
profession (specialty) and successful performance of official duties in the relevant field, as well as
their timely updating and improvement [3].

Professional training of ordinary and senior staff involves obtaining professional (vocational),
professional higher, higher, postgraduate education [3].

Vocational training is carried out according to educational programs of professional
(vocational and technical), professional higher, higher and postgraduate education in civil defense
educational institutions (educational units) at the expense of budget funds allocated by the SES for
these purposes and funds from other additional sources not prohibited by law.

By individual professions (groups of professions), specialties, professional training of ordinary
and senior staff may be carried out in other educational institutions.

Persons who are admitted to the civil defense service for the positions of privates and junior
officers for the first time and do not have a working profession, are sent for initial vocational training.
Persons recruited to the Civil Defense Service for the positions of privates and junior officers who have
previously (not more than 5 years before enrollment in the service) received professional (vocational)
education in certain educational programs, are not sent for re-training in the same profession. They are
allowed to perform their duties independently after completing their internship at the place of service.

Persons admitted to the civil defense service for the positions of privates and junior officers
who have previously (more than 5 years before enrollment in the service) received professional
(vocational) education in certain educational programs, are sent to a civil defense education institution
(training unit) for advanced training in the same profession.

Ordinary and junior officers who are in the civil defense service and have the appropriate
professional qualifications and who are planned to be transferred to a position with another
professional qualification different from the previously obtained, before being appointed to a new
position are sent to a civil defense education institution (training unit) for retraining.

During training in the system of vocational training it is prohibited to involve students in
emergency rescue and other urgent work, professional and service activities, the implementation of
which is associated with a risk to life and health, which can lead to injury or death because of their
unprofessional actions.

Professional (vocational) education. Professional training of newly appointed privates and
junior officers may be carried out by obtaining their professional (vocational) education in the relevant
profession [3].

Persons admitted to the civil defense service are sent to study in educational programs of
professional (vocational) education after appointment in accordance with the annual plans of
professional training of civil defense bodies and units and plans-orders of SES.
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Persons who have completed the educational program of professional (vocational and technical)
education and successfully passed the qualification certification are assigned the educational and
qualification level "skilled worker" from the acquired profession of the relevant category, class (category).

For persons who have received professional (vocational) education, the heads of civil defense
bodies and units organize an internship at the place of service under the guidance of a mentor.

According to the results of internships and tests by order of the head of the body or department
of civil protection, graduates who have been trained in educational programs of professional
(vocational) education, are allowed to perform their duties in the profession.

Professional higher education. Vocational training of ordinary and junior managers can be
carried out by obtaining professional higher education in the relevant specialty [3].

Training of specialists with professional higher education is carried out in institutions of
professional higher education of civil defense according to accredited educational and professional
programs developed on the basis of standards of professional higher education.

Cadets who receive education under the educational and professional programs of professional
higher education, undergo training practices in institutions of professional higher education of civil
defense, as well as in the bodies and departments of civil defense, which have concluded a contract
with them for service (training).

Cadets of institutions of professional higher education of civil defense based on the results of their
successful implementation of the educational and professional program in the relevant specialty
(specialization) are awarded the degree of professional higher education "professional junior bachelor".

Training of specialists with higher education. Professional training of privates and managers
can be carried out by obtaining an educational degree at a certain level of higher education and the
relevant specialty [3].

Training of specialized specialists with higher education is carried out in institutions of higher
education of civil defense, which provide training for accredited educational and professional
(educational and scientific) programs developed on the basis of higher education standards.

Training of other specialists with higher education for the needs of bodies and subdivisions
of civil protection is carried out in higher education institutions subordinated to other central
executive bodies.

Training of specialists from among the heads of the civil defense service at the third
(educational and scientific) and scientific levels of education is carried out in post-graduate courses
and doctoral studies of higher education institutions of civil defense.

The main types of practical training of cadets and students are educational practices.

Training practices are conducted in order to acquaint cadets and students of higher education
institutions of civil defense with the specifics of the service in future specialties (specializations),
obtaining primary management and professional skills.

The educational practice of cadets of final courses is the final stage of preparation of experts
of the corresponding degree and qualification at a certain level of higher education and is spent after
mastering of a theoretical part of the curriculum, before carrying out certification of cadets (listeners).

Applicants for higher education who have successfully completed the educational program are
certified to establish compliance with the acquired knowledge, skills and other competencies to the
requirements of higher education standards.

Postgraduate education. Professional training of rescuers can be carried out by obtaining
postgraduate education, which involves the acquisition of new and improvement of previously
acquired competencies on the basis of higher, professional (vocational) or professional higher
education and practical experience [3].

Training is carried out in the system of postgraduate education:

members of the rank and file and junior officers of the civil defense service - in civil defense
educational institutions (educational units);

persons of middle and senior management of bodies and divisions of civil defense - in
institutions of higher education of civil defense or in other institutions of higher education, and
persons of senior management also by participation in scientific and practical conferences, seminars,
meetings, boards, etc.;

persons of the senior staff who belong to the categories of pedagogical, scientific-pedagogical
and scientific staff in accordance with the legislation.
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Postgraduate education includes: obtaining a second (next) higher education, advanced
training, specialization, retraining and internship.

Acquisition of the second (next) higher education by persons of secondary and senior
management is a component of postgraduate education, which provides for obtaining a bachelor's
degree (master's degree) in another specialty on the basis of higher education obtained not lower than a
bachelor's degree.

Advanced training is a form of postgraduate education, which involves the acquisition by
rescuers of new and / or improvement of previously acquired competencies within the professional
activity or field of knowledge.

Advanced training is a form of postgraduate education, which involves the acquisition by
rescuers of new and / or improvement of previously acquired competencies within the professional
activity or field of knowledge.

After completing advanced training, rescuers - students of advanced training courses pass the
appropriate exams and receive a certificate of advanced training of the established standard, which is
attached to the personal file.

Specialization is a component of postgraduate education, which provides specialized training
in order to acquire the middle and senior management of the civil protection service the ability to
perform tasks and responsibilities that have certain features, within their existing specialty [3].

Persons of middle and senior management of civil defense bodies and subdivisions are subject
to referral to civil defense educational institutions in case of their appointment (transfer) to another
position (within a specialty, profession), performance of duties for which new (additional) knowledge,
skills and abilities are required.

Specialization of persons of middle and senior management of bodies and divisions of civil
protection is carried out in institutions of education of civil protection with separation from service.
Terms of specialization for these people - up to 3 months.

The content of training in specialization courses in civil defense education institutions for each
category of persons (by positions, specialties) is determined by educational programs, curricula,
thematic plans developed by higher education institutions of civil defense and agreed in advance
(before training) with relevant independent departments of SES.

Retraining is a component of postgraduate education, which involves professional training in
order for rescuers to master in another profession on the basis of previously acquired profession and
practical experience [3].

The content of retraining in civil defense educational institutions (educational units) for each
profession is determined by the educational programs developed by these educational institutions
(educational units) in accordance with the relevant educational standards.

Retraining is subject to persons of the rank and file and junior management, whose further
performance of functional duties requires mastering another or additional profession.

Internship is the acquisition by rescuers of practical experience in performing professional
tasks and responsibilities in a certain professional activity in the relevant positions [3].

Internships for privates and junior officers of civil defense bodies and units are conducted at
the place of service.

Internships for middle, senior and senior management of civil defense bodies and units may be
conducted at the place of service, and if necessary - in other bodies and units of civil protection and
central executive bodies (by consent).

Discussion of results. Professional training is an organized, continuous and purposeful
process of formation and development of rescuers' competencies necessary for professional activity in
the profession (specialty) and successful performance of official duties in the relevant field, as well as
their timely updating and improvement.

Professional training of ordinary and managerial staff provides for the acquisition of
professional (vocational and technical), professional pre-higher, higher, postgraduate education.

Conclusions. Taking into account the analysis of guiding documents and scientific literature,
we found the need for conceptual justification and development of a system of professional training of
rescuers, their preparation for successful activities during the service, firefighting, liquidation of
emergencies and their consequences.
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ARTICLE INFO ABSTRACT
Received 20 August 2020 The article analyses peculiarities and specific features of the use of alternative
Accepted 08 October 2020 power and fuel capacities during its formation in the sphere of air transport
Published 31 October 2020 land management. The following elements of the system for producing power-
efficient resources comprises have been considered. It substantiates the
KEYWORDS necessity to involve the concepts of design and use of a modern power-efficient
airport infrastructure and its connection with sound and efficient land
Iaqd management, management. The authors consider the experience of other countries and the
aviation transport, perspectives of alternative power and fuel resources — the "green areas". Also It
alternative fUG_L have been established that every new project of an airport or a reconstructed
power, potential, one, shall be focused on meeting the latest standards of minimization of the
resources, airport’s impact on the environment and on the reduction of climatic changes,
energy. connected with its infrastructure and activities. Within the studies of the experts

in the sphere of the aviation industry, and the members of ICAO council, it
have been considered the concept of development and use of a modern, power-
efficient airport infrastructure. The authors have proposed a modification of the
methodological calculation of resource conservation indicators by reducing
fossil fuel emissions within the airport and surrounding areas.

Citation: Iryna Novakovska, Igor Slavin, Nataliia Ishchenko, Liliia Skrypnyk. (2020) Peculiarities of
Alternative Fuel and Power Potential within Aviation Transport Land Management Development. Science
Review. 7(34). doi: 10.31435/rsglobal_sr/31102020/7219

Copyright: © 2020 Iryna Novakovska, Igor Slavin, Nataliia Ishchenko, Liliia Skrypnyk. This is an open-
access article distributed under the terms of the Creative Commons Attribution License (CC BY). The use,
distribution or reproduction in other forums is permitted, provided the original author(s) or licensor are credited and
that the original publication in this journal is cited, in accordance with accepted academic practice. No use,
distribution or reproduction is permitted which does not comply with these terms.

Introduction. To achieve the proper functioning of the aviation industry, nature-friendly land
management, the compliance of an airport infrastructure with the adjacent territories, we have to
consider a reasonable plan of an airport. For instance, establish maximum allowable levels for
contaminating substances, and plan the land management for adjacent territories out of the borders of
the entity. The main task in land management prognostication and planning is to ensure the best
possible inner conditions safe for nature, communities of suburbs, and ecology of the environment.
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One of the essential elements of this system to function is ecological certification, which
means implementation and control over natural-friendly equipment, and, consequently, environmental-
safe processes. It also stipulates the stable manufacturing of natural-friendly products. This procedure
requires meeting modern trends, rules, and regulations while building of an airport. Special technical
equipment, machinery, buildings, and constructions, among them — terminals and warehouses for fuel
and oil materials shall also meet the said requirements. (Figure. 1).

Hence, within the up-to-date conditions of aviation industry development, the processes of
improving the use of alternative power and fuel for efficient decisions on making the environment
inside and outside the airport more environmentally friendly play now a viable role. The system for
producing power-efficient resources comprises of the following elements:

Manufacturing and use of the technology and equipment to control and reduce emissions of
hazardous substances and greenhouse gases;

Preserving and developing green plant areas on the territory of an airport and out of it;

Monitoring and predicting changes in nature and climate;

Implementing technological processes aimed at saving power and resources, renewable energy [11].

Results. The first stage of planning and designing of an airport starts from revealing
limitations and establishing priorities for the future object. To get the information required, we need an
economical and ecological assessment to determine expected passenger flows, demands of renters and
concessions, specific requirements to the object's design or reconstruction.

THE CONCEPT OF POWER
EFFICIENCY

I
I v

Ensuring and ) .
preserving power CV(I?SE'RWQ RI_JI;:dIdn%s
efficiency while ultimoda

potentials,

designing the convertible for a

terminal and other :
structures of the different purposes

airport

I
Efficient space
planning, predicting
the co-functioning of
the airport and the
adjacent lands

Use of the modern
economic methods
of a closed cycle

Fig. 1. The basic elements of the concept for design and use of a modern, power-efficient airport
infrastructure [6]

A terminal is the biggest and the most complex unit of an airport. As a rule, it has the largest
power consumer. First, the experts in planning and design of airport shall determine a range of natural
consequences the object will have in use, for further including into a budget. It is worth to mention that a
new infrastructure demands an assessment of its impact on the environment of some similar land areas.

In turn, an efficient space planning of a future terminal is a prerequisite for:

— Reducing distances between the districts;

— Including a new element of transport infrastructure to facilitate the flow of passengers and
their multimodal access;

— Minimization of the distance for a dedicated transport from the gates or parking to the
runways and turn-off strips;

— Reducing the fuel consumption and hazardous substances emission while the ground taxiing
of aircraft;

— Minimization of the effect of noise of the surrounding lands and communities;

— Minimization of fuel consumption and energy expenditures on the vehicles rented due to the
tight schedule for the airport [5].

Thus, to choose a land plot for such a unit as a terminal, one should consider reasonable
intermodal transportation with the smallest possible power consumption specific elements typical of it
as a destination.

Designing a layout of units where the large groups congregate shall focus on the use of
alternative types of power resources in form of natural light and ventilation. All methods, minimizing

RS Global 7(34), October 2020 9
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the expenditures of power required for heating, cooling, and lighting of the construction shall make it
more efficient and resistant to different impact-factors from a long-term perspective.

In modern conditions of development, large-scale airports get often changed rather quickly, so
some of the airports designed nowadays stipulate the building with potential multimodal capacities,
convertible for a purpose, different from an initial one. It means that in the process of design and
planning, it is expedient to create an infrastructure available for a re-equipment for different purposes
in the future [1].

Power production leads quite often to the emission of hazardous substances and significant
energy consumption. Thus, power efficiency must always be a priority task in reconstructing
terminals, considering economical and ecological factors.

Power efficiency includes the following factors:

— Insulation and low-consuming equipment, and special design of premises, considering
requirements to ventilation;

— Designing of a “green roof”, able to reduce the thermal absorption, thus decreasing power
consumption, drainage of rain waters, and serve as noise suppression structure along the runway;

— The use of renewable power sources like wind, sun, water power stations and other
technologies, probably integrated in the future into construction with a different purpose [12].

For instance, some projects of airports apply a method of a solar wall, which is an external wall of
a terminal, used for heating water than circulating throughout the building. Some airports have their own
“micro-network” or a system for producing power at airports. An airport, generating its capacity,
especially at the account of the renewable methods, increases its resistance against the external influences.

Quite interesting are trends to use the modern computer-aided technologies for automated
management of systems of the whole buildings, making the airport operators able to control the
system’s conditions without focusing on specific power-consuming elements. These technologies
ensure automatic tracing of power consumption and corrective actions, for instance, to change air
temperature or regulate the light, if required.

Our research of the world's modern airport infrastructure have been shown that despite all the
latest advances in efficient energy management and resource conservation in the transport use,
including aviation, 70% of airlines use a traditional energy system. That is why modern aviatuin
system requires effective project development to modernize outdated infrastructure, the introduction of
new technologies for the use of alternative energy solutions, as well as significant capital investment,
which for some countries is currently impossible. For reducing the consumption of fossil fuels,
conserve natural resources and eliminate emissions of harmful residues that they generate, we propose
to use a general scheme for calculating carbon dioxide emissions, which includes a number of
interrelated components of the airport structure (Figure.2)

The general
amount of Luggage
seats weight Emission/Each
T passenger
The real The final General Emission /
e fina
number
amount of + weight of 5 passengers / —9 passenger
passengers passengers burned (average)
fuel
The real General & E_Irphissionll
ight of number erea
Welg burned amount of
passengers fel passengers

Fig. 2. The relationship of the components of the system, which is used in the methodological
calculation of resource conservation by reducing fossil fuel emissions
* Formed by the authors
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Components used in the methodological calculation of resource conservation by reducing
fossil fuel emissions:

1. Number of seats — determination the load factor required to calculate the emission per
passenger.

2. Number of transported passengers — obtaining the load factor.

3. The amount of fuel used — obtaining the load factor.

4. Passenger weight — using the standard value of 100 kg and in accordance with ICAO
requirements, add 50 kg per seat.

5. Cargo weight (capacity) — distribution fuel consumption between passengers and cargo,
which is placed in the cabin and a special cargo compartment.

6. Road class — the calculation of emissions when traveling economy class and premium class
separately.

According to the latter materials, emissions are doubled [11]:

Gpn = Spit.ngmngg

where  Spitmg — Specific fuel consumption during engine operation at low gas, kg / h;

Rmg — thrust of the engine in low gas mode (given in the engine form as its technical
characteristics), H;

Tmg — €ngine operating time in low gas mode for one take-off and landing cycle, h.

In order to save energy resources as a result of our own research, we propose to calculate the
rate of energy exchange and unburned fuel residues during operation of the aircraft engine, as well as
their penetration zone per flight cycle (LTO) by the following formula [11]:

IFC = [Z (N) FCi/ LTO]/ A

where N — the number of flight cycles;

LTO — calculated for a certain period of time;

FCi / LTO — the number of unburned fuel residues during the operation of the aircraft engine,
as well as their penetration zone (tons / LTO-cycle / year);

A —land area.

While projecting an airport, important is to use economical closed-cycle methods or a cyclic
economy based on a concept of renewable resources. It is an alternative to a linear economy and
ensures an integrated approach to elaborating new economy business models (e.g. foodstuff servicing
systems), where the cost of the assets (e.g. buildings of terminals) and the services are preserved as
high as possible. The cyclic economy includes all stages of terminal development (designing, building,
and use). The buildings of terminals must have a design suitable for reuse, dismantling, reconstruction,
or recycling. Airport operators shall strive to minimize the use of not recycled materials.

Discussion. Implementation of technological processes relating to saving power and resources
and renewable energy is a precondition for making efficient decisions on greening the environment on
the territory of an airport and out of its borders by creating the “green areas” [11]. (Figure.3.).
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Fig. 3. Structural elements of a “green area” system [5]
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Every project of an airport — a new or a reconstructed one, shall be focused on meeting the
latest standards of minimization of the airport’s impact on the environment and on the reduction of
climatic changes, connected with its infrastructure and activities. By proposition of the International
Civil Aviation Association (ICAQ), the leading states in the sphere of aviation industry shall share
ideas of the latest technological, economical, environmental, and political achievements aimed at
helping the airports worldwide in their constant combat for reducing the emissions of greenhouse
gases and ensuring more stable operation (Figure.4).

Fig. 4. The project of an airport with an environmentally well-developed and energetically stable
“green area’” infrastructure [5]

According to the conferences being held, the Council of ICAO has emphasized the following
ideas (Table 1):
— Efficient management of consequences of airport operations for the environment;

— The use of a certification scheme for operators;

— Specific features of installing sun and wing power stations, power resources of biomass, and
energy of a tidal influx;

— Initiatives on stable mobility;

— Adaptation and resistance to climate changes;

— Active public participation;

— Financing of environmental projects and current expectations of investors;
— Monitoring of stable development.

Table 1. The experience of foreign countries in the use of alternative power resources [9]

Ne Name of an airport Alternative fuel and power resources
1 Seymour international Exclusively renewable power sources — sun and wind power
) airport (Galapagos islands) | plants
. . The newest power-saving technologies, optimization of the
Incheon international L e :
2. airport (SouthKorea) ?r?st'yarl?tlad ventilation, lighting, large-scale photo-elements
3 Hanimadhoo Airport Implementation of highly efficient decisions on the use of
‘ (Maldives) water, sun, and wind power plants
. . Alive installation, designed in the form of a vertical green
4, Ei(:moﬁ?t(%]a:]r;tg;?atlonal garden on a wall; it has 430 square meters of area and over
P 32 species of plants
. . The use of windmills, underground water sources for
5. (Eést II;/Ir:gl)ands Alrport producing electricity; a water-purification system to reduce
9 the negative emissions into the environment
6 Logan International Power-saving lighting, the roof made of a membrane filter
' Airport (USA) water for technical purposes
. Sun energy applied for heating and feeding the hardware; a
7. Eﬁ,m(l)erz I(ng])at'onal taxi-park, equipped with electric vehicles; its territory hosts
P one of the greenest parking places of the world
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It should be emphasized that while elaborating a brand-new airport infrastructure, involving a
“green area”, the special attention must be paid on the specific features of power management of
vehicles for the access from a city or seaside to the airport, the access from the airport to the aircraft.
Respectively, an elaboration to the access ways or transport availability shall include material and
technical support, ground servicing and use, as well as the production of environmentally resistant
alternative types of fuel or power [10].

The use of fuel and energy resources with a low level of emissions to the atmosphere shall
include electrification (the use of electric vehicles for transportation, collection of the power and
wastes, distribution of pure energy), or a stable alternative fuel (an improved bio-fuel, green hydrogen,
ammonia), implementation of innovative digital decisions, including the new instruments and
mechanisms for implementation of the innovative digital solutions, including the new tools and
mechanism to optimize the traffic for multimodal access to the passenger and cargo flows.

Conclusions. The proposed modification of the methodological calculation of resource
conservation by reducing fossil fuel emissions within the airport and surrounding areas is a guarantee
of protection of the environment and surrounding areas, reducing consumption and consumption of
fossil fuels, conservation of natural resources and elimination of harmful residues. a solution for the
conservation of natural resources and the transition to the use of alternative fuels in the land use of air
transport. According to the studies of the experts in the sphere of the aviation industry, and the
members of ICAO council, the concept of development and use of a modern, power-efficient airport
infrastructure is intended to ensure:

Removal of emissions of the dangerous substances connected to the use of the airports till 2030;

Improving the quality of air, preserving biological diversity;

The use of cyclic economic methods;

Reducing noise at airports;

Power-saving operations of airport buildings;

Development of eco-logistics;

Integration with the different types of transport with a low level of emissions of the hazardous
residuals after burning the fuel;

Reduction of emissions for towns and cities, and urban mobility, improved integration
between the cities and the airports;

Clear obligations and contributions into the pan-European implementation of innovative
decisions within and out of the margins of the projects are expected as further actions, for instance,
within the support from the Fund of European Connection or other financial programs.
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Received 12 August 2020 According connection with the global trends, manifested by an increase in the

Accepted 02 October 2020 number of illegal firearms, an increase in social, political, ethnic, racial and

Published 31 October 2020 religious conflicts, accompanied by the use of firearms, the problem of treating
gunshot wounds is becoming increasingly important. It is especially acute

KEYWORDS during local and widespread hostilities, during peacekeeping missions, anti-

) terrorist operations, in cases of massive gunshot wounds.

Keystone technique, The aim of the work is to improve the surgical tactics in the reconstruction of

multimodal algorithm, severe wounded with soft tissue gunshot defects due to the multimodal scheme.

soft tissue defect Improvement of dynamic audio and thermal imaging diagnostics of the damaged

reconstruction. anatomical area, analysis and modeling of the shape and direction of movement

of the donor flap. A clinical case of closure of a bullet-through bullet wound of
the left thigh (03.25.19 year) with a gunshot multi-fragment fracture of the left
femoral pigtail in the middle third, damage to the superficial femoral vein and
marginal damage to the superficial femoral artery was demonstrated.
In the preoperative period, the first stage was dynamic digital thermography of the surface of wounds and
surrounding soft tissues, which allowed thermal imaging to assess the state of damaged structures, to identify areas
of preservation of blood supply. The second stage was the audio control of the identified areas of the "supply" -
perforating vessels with a comparison of the blood flow velocity. The results obtained formed the basis for
modeling the donor zone and monitoring its movement. The described clinical case of soft tissue defect closure
consisted of three stages:
The first stage - preparatory (diagnostics and cleaning) - (9 days of inpatient treatment) - repeated surgical
treatment of wounds using low-frequency ultrasound (cavitation of the wound surface), controlled negative
pressure (in a pulsed mode - 125 mm Hg), the imposition of secondary early sutures, due to which the wound area
decreased by 35% compared to the wound area at the time of admission to the VICC of the Southern region.
The second stage - the final (reconstructive) - (12 days after the injury) - plastic reconstruction of the defect of the
posterior surface of the middle third of the left thigh by moving a ball-and-socket flap from the outer surface of the
thigh using the Keystone technique.
Conclusions: A multimodal algorithm with dynamic control of changes in the perfusion of the defect zone and
surrounding structures is at the heart of the successful reconstruction of a gunshot defect in the soft tissues of the
lower extremities, which reduces the treatment time by 1.5 times.
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AKTyaJIbHICTB. Y 3B'S3Ky 31 CBITOBUMH TEHJCHISMH, IO TPOSBISIOTHCS 30UTBIIICHHIM
KUTBKOCTI HeNerajgbHOI BOTHema bHOI 30poi [1], modacTimaHHsIM COIiabHUX, TMOMITUYHUX, €THIYHUX,
pacoBuX 1 pemiriiHuX KOH(MIIKTIB [2], MO CYNpOBOMKYIOTHCS 3aCTOCYBaHHSIM BOTHEMAIBbHOI 30poi,
npoOJiemMa JIiKyBaHHSI BOTHENIAJIbHUX MOpaHeHb HaOyBae Bce OLIBIIOT akTyalbHOCTI |3, 4, 5]. OcobmuBo
TOCTPO BOHA TIOCTAE IIiJ] 9ac JIOKANBHUX 1 MOMMUPEHUX BiCHKOBHX i, BAKOHAHHI MUPOTBOPYHX MICIH,
AQHTUTEPOPUCTUYHMX OIEpalliif, y BUMIAZKaX MaCOBOI'0 OTPUMAaHHS BOTHETIAILHUX MTOPAaHEHB [6)].

VY 3aranpHill CTPYKTYpi cy4acHOi OOHOBOI XipypriuHoi TpaBMH, BOTHEHNAJIBHI YIIKOIKEHHS
M’SIKMX TKaHUH crocrepiraiotecsi B 64,9 — 68,2%. Amnanmi3 mkepen HaykoBoi iHpopmauii npu
nposeneri ATO/OOC mokazas, 0 B CTPYKTYpl CaHITApHUX BTPAT XipyprivHOro Mpodisto mopaHeHi 3
VIIKO/DKCHHSMH KiHIIIBOK CTAHOBJATH 56,7% — 62,6%. BornenanbHi mopaHeHHs KiHIIBOK 1 TyJy0a,
IO CYNPOBOUKYETHCS YTBOPEHHSIM Ae(EKTiB M'SKUX TKaHWH CTaHOBUTH 12-18% caniTapHUX BTpar
xipypriugoro mnpodimo. Tomy mnuTaHHS JTIKyBaHHA IIMX TMANI€HTIB 3JIMIIAETHCS OJHIEI 3
HaHBaK/IMBIIIMX NPOOIEM CydacHOi BilicbkoBOI Xipyprii. IX BupilleHHS 03BOJUTH CKOPOTUTH
TEPMiHU JIIKYBaHHS, OKpAIUTA (YHKIIOHATbHI pe3yIbTaTH, MPUIIBUIIINTH CTPOKH MOBEPHEHHS Y
CTpiii, 3SMEHIINTH TPOIICHT 1HBAIIU3aIlii.

Meta po00OTH TIONSTAE y TOMIIIIIEHI XipypridHoi TaKTUKU TiJl 9ac PEKOHCTPYKINI Y TSHKKHX
MOpaHEeHNX 3 BOTHEMATBHUM JeeKTaMH M SKMX TKAaHWH 33 pPaxXyHOK MYJbTUMOJAIBHOI CXEMH.
BrockoHaneHHsT TMHAMIYHOI ayIio- Ta TEIUIOBI3IMHOI JIarHOCTUKU TIOIMIKOHKEHOI aHATOMIYHOI IUISTHKH,
aHAII3 Ta MOJETIOBAaHHS (OPMH H HANpPSMKY IEpecyBaHHs JIOHOPCHKOro Kiants. HaBeneHo KiiHiUHMI
BUIIAJIOK 3aKPUTTS BOTHEMAIBLHOTO KYJIBOBOI'O HACKPI3HOTO MOpaHeHHs JiiBoro crerHa (25.03.19p.) 3
BOTHETIAJILHUM 0araroyJaMKOBUM TIEPEIOMOM JIiBOi CTETHOBOI KiCKH B CEPE/IHIi TPETHHI, TOIIKOIKEHHIM
MOBEPXHEBOI CTETHOBOI BEHH Ta KPaHOBHM IOIIKO/HKEHHSIM IIOBEPXHEBOI CTETHOBOI apTepii.

VY nepenomepaniiiHOMy Iiepioli MNEpIIMM €TarnoM 3JiHCHIOBajach OUHaAMi4HAa LUQpoBa
tepMorpadii MOBEPXHI paH Ta OTOUYIOYMX M’ SIKUX TKaHUH, sIKa JI03BOJIsJIa TEIJIOBI31MHO OLIHUTH CTaH
MOLIKO/DKEHUX CTPYKTYpP, 1eHTU(IKyBaTH 30HM 30€peXeHHs KpoBoIocTadaHHA. Jpyrum eramom
MIPOBOJIMBCSA ayAiOKOHTPOJb 1AeHTU(IKOBAHUX JUISSHOK <OKUBIICHHS» — TMepGOpaHTHHX CYIUH 3
TOPIBHSIHHSAM IIBUAKOCTI KpOBOTOKY. OTpHMaHi pe3yinbTaTd JATald B OCHOBY MOJICITIOBAHHS
JIOHOPCHKOI 30HW Ta KOHTpONIO 3a ii mepemimieHHsM. OnucaHWid KIIHIYHWUN BUMAJOK 3aKPUTTS
neeKTy M SIKUX TKaHWH CKJIaJIaB JBa €Tallu :

[Mepiuii eTan — miAroTOBYMH (IIarHOCTUKH 1 OUHUINEHHS) — 9 1i0 CTaIliOHAPHOTO JTIKYBaHHS —
MOBTOPHI XipypriudHi oOpoOKM paH 3 BHUKOPUCTAHHSIM HH3BbKOYACTOTHOTO YIbTPa3BYKy (KaBiTaril
MOBEPXHI paHM), KEPOBAHOTO HEraTUBHOTO THUCKY (B IMIYJIbCHOMY pexumi — 125 MM pr.ct.),
HaKJITaIaHHSIM BTOPMHHUX DPaHHIX IIBIB, 33 PaxyHOK SKOTO IUJIOIIA paHH 3MeHIIWIach Ha 35% B
MOPIBHSHHI 3 IUIOIICIO PaHU Ha MOMEHT HaaxomkeHHs 10 BMKII [TiBnenHoro periony.

Hpyruii etan (3aKII0YHUA — PEKOHCTPYKTHUBHUM — 3 9 100M cTariionapHoro JiikyBaHH: (3 12 nobu
TiCIIs OpaHeHHsI) — IUIACTUKA Ta PEKOHCTPYKLIsS Ae(eKTy 3aJHbOI TIOBEPXHiI CepelHbOI TPETHHH JiBOTO
CTerHa: epeMillieHHsI TIOBHOIIIAPOBOTO KIIAIITS 13 30BHIITHKOI MOBEPXHIi cTerHa 3a MeToukoro Keystone.

KniniyHe crocTepesxeHHs.

Xsopwii 1. 24 p. nagiitmos xo BigainenHs xipypriudoi iHdekuii BMKI] IliBnennoro periony
31 ckapramMu: Ha CWJIBHMH Oidb B JIBIM HWKHIM KIHIIBI, HaOpSK JBOrO CTErHa, HAsABHICTh
MICTSONEepAllifHNX paH B AUISHII JIBOTO CTETHA, 3arayibHy CJIA0KICTh, 3allaMOPOYCHHS IIiJ dYac
nepecyBaHHs Ha MAIHLSX.

3i cIiB MOpaHEeHOTo Ta JaHWX 00 €KTHUBHOTO OTJISAY, @ TAKOX 3T1THO MEAMYHOI JOKyMEHTamii
Bigomo, 1o 25.03.19 p. 0 01.30 B pe3ynbrati o0cTpiny mobiau3y H.i 30Hr OOC oTprUMaB BOTHEHAIbHE
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KyJIbOBE MOpaHEHHsI JIBOro cTerHa . B MOMeHT mopaHeHHA nepeOyBaB B iHAMBIAyalbHUX 3ac00ax
3axucty. Ilepma memuuyna momomora Oyiia HamgaHa Ha Miclli mopaHeHHS ((enpamepoM BiHiCHKOBOI
YaCTHHU — HaKJIAJaHHA TeMocTaTnyHoro TypHikery Combat Application Tourniquet, immoOimizartis
JiBOT HIXKHBOI KiHIIBKU muHamu Kpamepa, BBemennst HII33 ta medrpiakcony). Ilepma mikapchka
mormomora HamaBanacsi B BMIT (Il eram meamuHOi eBakyarii) 30HH BigNOBiNANTbHOCTI, A€ Oyi0
BukoHaHO [IXO BorHemampHUX paH JBOro cTerHa, ¢ikcamis neperomy ctprwkHeBuM A3D. [lns
MOJANBIIOT0 JIKyBaHHS Tichs cTa0umizamii 3arajJbHOTO CTaHy [OPAHEHOIO aBiaTpaHCIOPTOM
eBakyiioBannii 1o BMKI] IliBHiuHOTO perionHy, aAe OyB OTJISHYTHI CyAHMHHUM Xipyprom, HEBPOJIOTOM.
26.03.19 p. Oyna BUKOHAHA MOBTOPHA OIEpallisi: TOBTOPHA XipypriuHa o0poOka paH JIiBOTO CTETHA,
PEeBi3is CyIMHHO-HEPBOBOTO ITy4Ka, KOpekiiss A3D.

Ha MoMeHT HaaxomKeHHS MOpaHEHOro B BiJAICHHS XipypriuHoi iHdekuii 00’€KTHBHO:
3arajdbHUNA CTaH MOPAHEHOTO CTaOLIhbHMIA, BaKKHNA. CBIIOMICTH SICHA, BiTabHI (YHKII] HE MMOPYIIIEHI.
KonTtypu mniBoro crerHa nedopMoOBaHi 32 pPaxyHOK IHTEPCTHUIIIMHOTO HAOpSKYy M SKHX TKaHUH Ta
3MIIICHHS YJIaMKiB cTerHoBOT KicTkH. Llkipa niBoi HMKHBOT KiHIIIBKH CyXa, TeIla Ha JJOTHK, TOHYC Ta
Typrop M’SKMX TKaHWH MiIBUIIEHWH (32 paxyHOK iH¢inbrpanii). [Ipy mopiBHAHHI OKpYyXHOCTEH
JiBOrO Ta MpaBOro cTerHa ( BEpPXHs TPETHHA JIIBOTO CTErHa +6 cM, cepenHs TpeTuHa +4 cM, HIWKHA
Tperuna +3 cm). [lo 30BHIIIHINA MOBEpXHi JiBoro cTerHa posramosanuii A3®D. [lo nmepenniii moBepxHi
BEPXHBOI TPETHHU JIIBOTO CTETHA po3TalioBaHa paHa oBayibHOI (Gopmu 6,0%3,0%*8,0 cM aHO paHu
NPEACTABICHO M’A3aMU YEPBOHOTO KOJIbOPY, MiJl 4Yac MOAPA3HEHHS MIHLIETOM M’S30Bi BOJOKHA
MOBUTBHO CKOPOYYIOTHCS, KPOBOTOYHMBOCTI HE CIIOCTEpITaeThCs, OTOUyIOYa IMiIMIKIpHA IKUPOBA
KIIITKOBUHA OiJI0 — JKOBTOTO KOJBbOPY, IIKipHI TMOKPHBH IO Kparo paHW iHQIIBTPOBaHI, CHHBO-
OarpstHOrO KOmbopy. B cepenmHilf TpeTWHHM JiBOTO CTerHa posramioBaHa panHa 5,0%2,0*%12,0 cm, aHO
PaHU MPEJCTAaBICHO M’ SI3aMU SPKO YEPBOHOTO KOJIBOPY, NPH MOAPA3HEHI MIHLIETOM, M S30Bi BOJIOKHA
MOBIJILHO CKOPOYYIOThCS, KPOBOTOUMBOCTI HE CIOCTEpIraeTbesi, OTOUYyKOYa MiJMKIPpHA KHPOBA
KIIITKOBUHA O110-)KOBTOTO KONBOPY, Kpalk paHW iH(QIIBTPOBaHH, CHHBO-OAarpsHOro Kossopy. Ilo
3aMHIA TIOBEpXHI IIBOrO CTETHA B CEpPeNHili Ta HIDKHIA TpeTHHAaX pO3TalloBaHa paHa
18,0*15,0*10,0 cM. B rmOuHI paHu TPOCTEIKYETHCS HEOMHOPITHICTh M’ SI30BMX BOJIOKOH — JIJISIHKH
0arpssHOr0 KOJIBOPY MEXYIOThCS 3 JAIISTHKAMH TEMHO — YEePBOHOI'O KOJBbOPY, Mij Yac MOApa3sHEeHHs
MiHIIETOM M’S30Bi BOJIOKHA HE CKOPOYYIOTBHCS, KPOBOTOUMBOCTI HE CIIOCTEPIraeThCcsi, OTOUyIOUYa
MiIIKipHA JKAPOBa KIITKOBHHA TEMHO — JKOBTOTO KOJIbOpPY, Kpall paHH iH(IIBTpOBaHWIA, CHHBO-
OarpsiHoro konbopy. (Jus. Man. 1.1) AKTHBHI pyXu B KyJbOIIOBOMY Ta KOJIIHHOMY Cyriio0ax JiiBoi
HWKHBOI KiHIIIBKM HEMOXXITUBI 32 PaXyHOK CHIBHOTO OOJFOBOTO CHHAPOMY B 30HI paH, CTPHKHIB
A3®. AKTUBHI Ta IaCHBHI PyXd B TOMIUJIKOBOCTOITHOMY CyTIJi00i oOMexeHi Ta pizko 6omroui. OckoBe
HaBaHT)KGHHS Ha JIBY HIDKHIO KiHIIBKY BifcyTHe. [lepecyBaeTbcsi Ha MHJIMISX 0€3 OCHOBOTO
HaBaHTaxeHHs. [lynbcaiiss Ha TWIBHIH apTepii cromM Ta Ha JaTepasibHIM MiJONIBOBIN apTepil
30epexeHa. UyTnuBicTh B MaJBLAX JIiBOI CTONM 3HIKEHA 3a Pe3yJbTaTaMH XOJOJOBOI, TAKTHIIBHOI,
BiOpamiifHOi 1po0, B MOPIBHAHI 3 MaNbIsIMH TpaBoi cromd. KimiHIYHUE JiarHO3 MpH TOCHiTaNTi3aIii:
BorHemnasibpHe KyJIbOBE HACKpi3HE MOPAaHEHHsS JIIBOrO CTerHa . BorHemnanbHHH OaraToyJaMKOBHIA
NIEPEIOMOM CTETHOBOI KICTKM 31 3MILICHHSAM YJIaMKiB, KpPaOBMM MOLIKOKEHHSIM IOBEPXHEBOT
CTerHOBOI apTepii Ta moBepxHeBOi cTerHoBoi BeHW. Cran micis omepauii (25.03.19 p.) IIXO pan
miBoro crerHa, Qikcamii TieperoMy JiBOi CTETHOBOi KicTku crprokHeBuM A3D, mnepes’si3ku
IIOBEPXHEBOI CTErHOBOI BEHM Ta YIIMBAHHS YaCTKOBOI'O KpadOBOrO IOUIKOIKEHHS ITOBEPXHEBOI
cterHoBoi aprepii. [locTTpaBmMaTiuHa KOMIpeciiHO-ieMi4Ha HEBPOATisi MAJIOTOMIJIKOBOTO HEPBY B
HWKHIA TPETHHI 3J1iBa, YACTKOBE TIOIIKO/HKCHHS BEJIMKOTOMIJIKOBOTO HEPBY. AHEMis JIETKOTo
crynens. IIpoBeaeHe MikpoOionoriuHe JOCIIKEHHS paHoBoro ekcyaary (29.03.19 p.): BuaineHo
St. Aureus, P. Mirabil, C. Albicans. Ha migcraBi ckapr mopaHeHOro, KJIiHIYHOI KapTHHHU, pe3yJbTaTiB
00CTeXeHHS MIPUHHATO PILICHHS PO HaJaHHS XBOPOMY aHTHOAaKTepialbHOI Tepamii 3 ypaxyBaHHSIM
pe3yJbTaTiB aHTHOIOTUKOTPaMH, HEHPOTPONHOT Ta aHTHaHeMi4HOI Tepanii. [TapanensHo BejeHHS paHn
3a IPUHIMIIAMH ACETITUKHU Ta aHTUCEIITHKH 3 KOHTPOJIEM perapaTHBHUX MPOLECIB B PaHi.

B xoxi nmepenonepamiiiHoro MOHITOpHHTY BigOyBajlach AWHAMIYHA TEMJIOBi3iliHA A1arHOCTHKA
B TIOETHAHHI 3 ayJIi0JI0NTIEPOM. 3aBISKH TAKOMY OOCTEKEHHIO BCTAHOBIICHO :

1. Termi 30HU — 3 KIIFOYaMU «KUBJICHHSD) NEPPOPAaHTHUMHU CyAHMHAMH. J[pyror0 METOIUKOIO
MiATBEpDKEHHS TepMorpadiyHUX JaHMX CTaB ayAioJomIUIep, SKUA HE TiNbKH MiATBEPIUB
po3TaiyBaHHs epGOPaHTHUX CYIUH , a i TOMOMIT MOPIBHATH IBUIAKICHI TApaMETPH KPOBOTOKY.
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2. Tepmoctabininy 30Hy (3 moka3Hukamu 31,0°C Ta BuIlle) — AUISHKA 3BIIKH BiJOYBa€ThCS
BiTHOBJIEHHS TTOIIKO/DKEHUX CTPYKTYP ( PICT TpaHyIAIii).

3. XonoxHa 30Ha ( 3 mokazHukamu 28,5°C Ta Hibk4de) — 0OCsT Ta 30HA TKaHUH, SKi Tpeba OyTH
BUJAIUTH. Pe3ynpTaTi OTpMaHMX JaHWUX CTaId OCHOBOIO MalOyTHBOT XipypridHOi TAaKTHKHU Ta IUIAHOM
B (hopMyBaHHI ILIOIII, BUTIISAY Ta HAIPSIMKY TIEPEMIIIIEHHS JOHOPChKOTo KianTs. (JIus. Mai. 1.2)

Man. 1.1. 3osniwmnit 6uensio panu Man. 1.2. Tepmoepadghiuna kapmuna
HA MOMEHM HAOX0ONCEHHSL. HA MOMEHM HAOX0ONCEHHSL.

B 3p’sa3ky 3 orpumanumu nokasHukamu  3AK, OioxiMiuHMM ~ aHami30M  KpOBI,
Koarynorpammoro, PI" J1iBoi CTErHOBOi KiCTKM B 2-X NPOEKIIfAX, pe3yibTaTaMH TEIUIOBI3IMHOTO Ta
ayJio CIIOCTEPEXCHHS MPHUHUHATO pillleHHs Mpo OlepaTWBHE BTpydaHHs depe3 4 1HI Tmicis
HaJXOIKEHHS, Ta 7 AHIB IiCIS OTPUMAaHHS IOPAHEHHSI.

Bukonano: [IXO paH miBoro crerHa. YJbTpa3BYKOBa KaBiTallisi PaHOBUX TOBEPXOHb.
Binkpura penosuiiisi mepeiomy JiBoi crerHoBoi kictku. Kopekuist crprkHeBoro A3D.

BceranoBnennss cuctemun NPWT (negative pressure wound therapy) Heaco 32 NP 3
NoKa3HUKaMu — 125 MM pT. cT. (iMImyabcHUE pexxum). 3a 5 116 crioctepexeHHs: 00°eM JIIBOrO cTerHa
3meHmmBess Ha 70% (32 paxyHOK 3MEHIICHHS IHTEPCTHIIHHOrO HaOpsKy), IJioma aeeKTy
3MeHImIack Ha 50% B HOPIBHAHHI 3 TaKOIO Y J€Hb HAAXOKEHHS Y BiIUIIEHHs XipypriuHoi iHdekuii
BMKL IliBnenHoro perioHy (3a paxyHOK MEXaHOTPAaHCAYKLII KpaiB paHu Ta POCTY TpaHy ISLiHHOI
TKaHWHH), 30UTbIIMIIACh TepMorpadiyHa 30Ha HaBKOJIO PaHHW, 3HUKJIA XOJIOJHA 30HA. B Hacminok
OTPHMaHHUX Pe3yJbTaTiB CTaJ0 MOXKIUBHUM BHUKOHATH PEKOHCTPYKIIO TMONIKOPKEHOI aHAaTOMIYHOT
JUISTHKA TIOBHOILIAPOBUM KJIaNITEM 3a MeToauKoro Keystone.

[lonepennpo Ha 9 noOy 3HaxoKeHHS B KiiHIimi (12 moba micns mopaHeHHs), MH ITOBTOPHO
BUKOHAJM JWHAMiuHy nu¢poBy TepMmorpadiro mepen — Tta inTpaomepauiiino (dus. Mam. 2.1 Ta
Maut. 2.2.), nOMOBHUIM OOCTEKEHHS PYYHUM aynio-fommuiepoMm nfani, BukoHamu I[IXO pan, Y3
KaBiTalli0 ITOBEPXHI paH 3 METOI0 BUIAJICHHS «3aJHIIKiB» HEKPOTUYHUX Mac Ta MPUBEACHHS paHU B
aceNTHYHI YMOBH, B MOAAJIbIIIOMY HaKJIaJIX BTOPHHHI paHHI mBH. DiHAIBHUM €TarioM 3arjlaHOBaHOTO
OIEepaTUBHOIO BTPYYaHHS CTaj0 HAKJIaJaHHS BTOPMHHHMX PAHHIX IIBIB B BEPXHIH Ta HWKHIM TPETHHI
paHu 110 3a/Hili TOBEPXHI JIIBOTO CTETrHa, 3aKPUTTS CEPEIHBOI TPETHHHU PaHU 3aIHHOT IIOBEPXHI JIIBOTO
CTErHa IOBHOIIAPOBUM KJIANITEM 3 30BHIIIHBOI MOBEPXHi 3a MeToaukoio no Keystone. Kianors OyB
BUOpaHHUH 3a paxyHOK 1IeHTHU(IKOBAaHMX 2-X KJIIOUIB HaJ SKUMH OyJia ieHTH(IKOBaHA TeMIieparypa
+31,5°C Ta 32°C, a mBUAKICTH KpOBOTOKY Ha 30% Oinblle HIXK B IHIIMX «KII0YAX».

Ha nactynHwmii geHs — nepiury 100y miciisi HACTYITHOTO ONepaTUBHOTO BTpy4aHHs mig yac JLT
Ta ayIiOJOCTIKESHHS MOKAa3HUKU: Haxd «kimodamu» 32,5°C, mIBUAKICTH KPOBOTOKY 4 ¢cM Ha ¢ (J{uB.
Mau. 3.1 Ta Maun. 3.2).

Ha 21 nens nikyBanns B BMKIL] IliBgenHoro periony ta 24 neHb micist IOpaHEHHS MO 3aIHiH
MOBEPXHI JIIBOI'O CTErHa BU3HAYAETHCS MICIIsIONepalliiHa paHa, sika 3arol0eThesl 0€3 03HaK 3alaeHHs,
IIBU CIIPOMOJKHI, B LIEHTP1 BH3HA4Ya€Thcs iHQLIbTpaIs 2,5x1,5 cM, 3 HasSBHICTIO €KCYAaTy MPOMIXK
IIBaMH, CipO-KOBTOTO KOJbOPY Oe3 3amaxy. Panu mo mepenHiili moBepxHi JIiBOrO CTErHa 3arol0l0ThCS
0e3 03HaK 3anaJieHHs BH CIPOMOXKHI ((ha3a emiternizartii).
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Man. 2.1. 3oseuiwmnit 6uensio panu nepeo Man. 2.2. Tepmoepagiuna kapmuna neped
PEKOHCMPYKYIEHO PEKOHCMPYKYIEIO

e

Man. 3.1. 3oeniwmnii euenao panu Man. 3.2. Tepmoepaghiuna xapmuna
uepe3 000y nicis onepayii uepe3 000y nicis onepayii

IIpoBenena moBTopHa HIIT, ska mnoka3ana 3HWKEHHA TEMIIEpaTypH HaA JUISTHKOIO
indinprparii 1o 30,5°C (trepmonecrtabinbHa 30Ha). (Jlus. Mai. 4.1. Ta Mau. 4.2.)

Jlyis IprcKOpeHHsI penapaTuBHUX IMPOIEciB B paHi Oyno npuitHsro pimenHs npo [1XO0, V3
KaBiTallif0 PAaHOBOi MOBEPXHi Ta MOCTAHOBKY CHCTEMH KEPOBAaHOT'O HETATHBHOTO THCKY (IMITyJIbCHUI
PeKUM, TOKa3HUK — 125 MM.pPT.CT.) TiCIAs YOr0 NpW HACTYIHOMY TEIUIOBI3IHHOMY OOCTEKEeHHI
otpumano +32,7°C HaJl AUITHKO YpaXKeHHS.

Man. 4.1. 3oseniwniti 6uensio panu Man. 4.2. Tepmoepacghiuna kapmuna
Ha 24 000y nicig nopaneHHs Ha 24 000y niciisa nopanenHs

B nopansmomy xBopoMy B BiAiieHHI TpaBmatoiorii mpoBeneHa [1XO, BigkpuTa pemo3uiis
MepesioMy JIBOTO CTETHOBOI KICTKM 3 MEpeMOHTaxX cTprkHeBoro A3®. JlaHa xipypriuyHa TakTHKa
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cripusia TPUCKOPCHHIO KOHCOJIAamii KiCTKOBUX BiJUIaMKaX CTETHOBOI KICTKM Ta Oprasizarfii
TiCIsIoNIepaiiHoro pyoILs.

Uepes 88-m n1ib crarioHapHOTO JTiKyBaHHA Ta 91-nii 1eHp MiCIsI OTpUMaHHS TOpaHEeHHS . MKipa
7iBOi HWKHBOI KIHIIBKM CyXa, TeIla Ha JOTUK, TOHYC Ta TYpProp M SIKUX TKaHHH 30epe:KeHUI,
BOJIOCSIHUH TIOKPHUB 30€peKECHUH, Yy TIMBICTh 3HI)KEHA 110 THIIBHIM MOBEPXHI JiBOI CTOMH Ta H/3 JiBOT
roMinku. JliBe CTETHO TO JaTepalibHiN MOBEpXHi (HiKCOBaHE amaparoM 30BHIMTHBOT Qikcarrii.
[Micnsonepauiiini pyoui HopMoTpodiuHi, MinHi, 0e3 o3Hak 3amaneHHs. 1o 3aqHiii TOBEpXHI CTerHa B
cepenniii TpetuHi Aedekt — okpyrioi dopmu 0,5x0,5 cMm, Kpal WINBHI CHHIONIHOTO KOJBOPY. 3
MIPOCBITY BHUTSIETHCS €KCYJATY )KOBTO-POXKEBOTO KONBOPY 0€3 3amaxy.

MikpoOGionoriuauii KOHTpoIb — 6e3 Mikpoduopu. ([us. Max. 5.1 Ta Ma. 5.2)

Man. 5.1. 3oeniwmniti éuensio panu Man. 5.2. Tepmoepadghiuna kapmuna
Ha 91 000y nicis nopanerHs Ha 91 000y nicis nopanenHs

[lopaneHuii MOBTOPHO KOHCYJNHTOBAHWH HAYAILHUKOM BIJUTUIGHHS TPaBMAaTONOTii B
pe3ynbTaTi MpOBEJCHA HACTyIHA OIEpallis: BUCIYCHHS HOPHIIEBOTO XOXYy, HEKPCEKBECTPEKTOMIs.
Binkpura peno3uiisi nepejaomy J1iBOro CTErHOBOI KiCTKH.

Kopekiiist crpmxaesoro A3D.

KiiniyHo OyJio yCYHYTO BCi YCKJIQJHEHHS BOTHEMAJILHOTO IOPaHEHHS Ta OakTepiajbHOI
iHceMiHamii. 3aIs MOKpAaIIEeHHs PENo3uLii yJaMKiB CTErHOBOi KICTKH OYyJIO NMPOBEICHO KOPEKIIIo
ctprwxHeBoro A3® Ta gomaTkoBa Kommpecis Ha yiaaMku Ha 107-my ta 114-My aHi micis oTpuMaHHS
TOpaHeHH:.

Bunucanuii nopanenuii Ha 124-uii AeHb cTanioHapHOrO JIKyBaHHS Ta 127-uil NeHb micis
orpuMaHHs TpaBMmu. llicnsonepaniiini pann B ¢asi opranizamii pyOus. Ha koHTponbHiN
penTrenorpadii J1iBoro crerHa — MyQTomnojioHa «M’sika» KICTKOBa MO30Jib B3J0BXK auadiszy JiBoi
CTETHOBOI KiCTKH 3 AUISTHKAMH OCTEOMOPO3y HABKOJIO CTPUKHIB B JIUCTAIBHIM TPETUHI JIIBOTO CTETHA.
Po3ramryBanHs ynaMKiB 3a10BiJIbHE.

Bicb crerHoBoi kicTku 36epexena. (JIuB. Mai. 6.1 ta Mau. 6.2)

Man. 6.1. 3oseniwniti éuensio panu Man. 6.2. Tepmoepadghiuna kapmuna
na 127 006y nicna nopanenns na 127 006y nicna nopanenns
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BucHoBkH. B 0CHOBI BJ1a)iol peKOHCTPYKIiT BOTHEMIATBHOTO ACPEKTY M’ IKUX TKAaHUH HIKHIX
KIHIIIBOK TOKJIAJCHUH MYJIFTUMOJANBHAN aJTOPUTM 3 JWHAMIYHAM KOHTPOJEM 3MiH repdysii 30HU
JIeeKTy Ta OTOUYIOUHX CTPYKTYP, IO TO3BOJISIE CKOPOTUTH TEPMiH JiKyBaHHS B 1,5 pasm.

TakuM YMHOM HaMM B KIIHIYHOMY BWIIQJKy IPOJICMOHCTPOBAHO TIEPEBArd €TAITHOTO
PEKOHCTPYKTUBHOT'O BiTHOBJICHHS Je(eKTy BOTHEMaJlbHUX paH 1o Meromuili Keystone mpu
YCKJIAJITHEHUX BOTHEMAJIbHUAX KYJThOBUX YPAXKCHHSAX HWKHIX KIHI[IBOK 3 3aly4eHHSIM JUHAMIYHOI
udpoBoi TepMorpadii B moeTHaHHI 3 KOHTPOJIEM «KITIOUiBY )KUBJICHHS 32 TOTIOMOTOI0 ayIi0JeTepy.

OOMekeHe BHCIUCHHSI TKaHWH 3 30HU Ne(EKTy M03BOJISE HE TUIBKM 3MCHIIUTH TEPMiH
JKyBaHHS, a i MiIBUIIUTHA pereHepaTHBHY CIPOMOXKHICTb.
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Bupaskosuii konit (BK) Ha cboromi € onHiero 3 HaWOUIbII CEepHO3HMX MPOOIEM TUTIYOI
raCTPOCHTEPOJIOrii, aKTyalbHICTh SKOIO B 3HAYHIA Mipi 3yMOBJICHA HEBIIOMICTIO €TIOJIOTII,
CKJIaJIHICTIO TIaTOTeHEe3y, NPOTPECYIOUNM XapakTepoM Tepediry, BHUCOKHM PH3UKOM PO3BHTKY
KOJIOPEKTAJILHOTO paKy, HU3bKO eekTHBHICTIO JikyBaHHA [3, 6, 13, 17, 25, 26, 28].

Crin 3a3HauuTH, 010 3a 06arato pPoKiB BHBYEHHS pi3HUX acmekTiB mpobiemu BK mposeneni
YHUCJICHH]I KITIHIKO-€KCIIEPUMEHTAJIbHI JOCHIDKCHHS 1 OTpMMaHiI HOBI HayKOBI JiaHi, sIKI 1CTOTHO
PO3ILIMPHUITH ICHYIOUI BiJOMOCTI Mpo matodi3ionorito JaHoro 3axBopioBanns [4, 7, 8, 9, 11, 14, 15, 22,
32]. Ha cporomHi BH3HA4Y€HO psAJ XPOMOCOMHHUX PpETiOHIB JIOKaji3amii TeHIB, acoliifoBaHUX 3
PO3BHUTKOM 3alallbHUX 3axBOproBaHb kuinewyHuka (33K), TOJIOBHI JIOKYCH CIPUHHSITIMBOCTI A0 Ii€l
MaTOJIOTI1, TeHU BU3HA4YeHI e(DeKTOpHI MEXaHi3MH TKAHWHHOTO YIIKO/DKEHHS — IIUTOKIHH, MIKPOOHI,
iMyHHI (akTopw, cTpec Ta iH. [18, 20, 24, 27, 32].

VY Toi ke Yac HaWMEHII BHBUCHMMHU 3aJIHMIIAIOTHCA IMUTAHHSA OCOOJIMBOCTEH KIIIHIYHOTO
nepebiry BK 3 ypaxyBaHHSAM BiKy, CTaTi XBOpOi AUTHHH, JIOKaJi3aIlil 3amMaJbHOTO IMPOIIECY, BILUIUBY
MO3aKHIIKOBUX MPOSIBiB, CYIMyTHHOI MATOJMOTI] Ta iHIIIEe Ha TPOTrPeCyBaHH XBOPOOH.
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OOrpyHTOBaHICTh IEPCIIEKTUBHOCTI BUBYCHHSI 3a3HAYCHUX HANPSIMKIB 0a3y€ThCs HA pe3yIbTaTax
aHaJi3y Cy4acHHX ITyOumiKarii, mprcBsaenux npoodnemi BK B nuTsaoMy Bitti, 3riqHO 3 AKUMH B JaHUI 9ac
CIIOCTEPITAETHCS 3MiHA KIIACHYHUX KIIHIYHUX MPOSIBIB 3aXBOproBaHHs y aited [1, 5, 10].

Tak, memiatpamu BiqMiueHO 3MimieHHs 1e0r0Ty BK Ha OubIn paHHiN BiK DWTHHU, 301TBIICHHS
YHcIa TOTATFHUX (POpM XBOPOOH, TIOBUTEHUI PO3BUTOK AEOIOTY, BIACYTHICTH KOPEJISIii MK KITiHITHIMH,
7ab0OpPAaTOPHUMHU Ta CHIOCKOIIYHUMH KPUTEPISIMU aKTUBHOCTI 3amaibHOTO mporecy [2, 12, 16, 19, 21].

ToMy He BHUKIHMKAa€ CyMHIBY AOLUIBHICTH MOJAIBIIOTO BHBYCHHS CYyYaCHHX OCOOJIMBOCTEH
nepediry miel iHBaIiIM3yr040i MaTONOTIi 3 ypaXyBaHHAM IepelyciM JIoKali3alii 3anaisHoro nporecy,
sKa BH3HA4Ya€ KiIiHiKO-Mopdonoriuawmii penorurt BK B qutsaomy Bitti.

Meta po60oTH — TiABUIICHHS €()EKTUBHOCTI IarHOCTUKH KIIHIYHHX (GOpPM BHPa3KOBOTO
KOJITY NIISIXOM BH3HAUCHHS KITIHIKO-TIAPaKIIIHIYHUX TX 0COOTUBOCTEH B TUTAYOMY BIIIi.

Marepian i Meroamu. [IpoBemeHO pETPOCIEKTHUBHUHN KIIHIKO-CTATHCTHYHWN aHamiz 116
ictopiit xBopoO mitert 3 BK Bikom 4-18 pokiB y mepioni 3arocTpeHHSI XBOpOOH, sIKi OOCTEKyBaIUCs 1
JIKyBaIKCA y BiIUIEHH] Tpo0seM 3axBoproBadb TpaBiieHHs B «J1Y «IITAI im. akan. O.M. JIyk’sHOBOI
HAMH VYkpainu».

AHam3 KIiHIKO-TIAPaKIiHIYHUX, Ja0OpaTOPHUX Ta EHIOCKOIMYHUX JIaHUX MPOBOIWIH
napaMeTpUYHIMHU Ta HEMapaMEeTPUYHHMH METOJAaMH CTATHCTUKH 3 BUKOPUCTAHHSIM KpUTEPIO )2
[Tipcona, xoedinienta cupspkeHocTi [lipcona (C), t-xputepito Ct’ronenrta, U-kpurepiro ManHa-YiTHi.
3MiHHI OynU MpeACTaBiIeHi K CepelHE + CTaHAapTHA MOMMIIKA cepeaHboro (M+m); memiana (M) Ta
inTepkBapTWwIbHUM iHTepBan (Q2s0-Q7s%); BimHOcHI BenmmuuHU (%). IS OLIHKK CTYNEHIO
B32€MO3B 513Ky (DaKTOPIB PU3UKY PO3PAXOBYBAIM MPOrHOCTHYHUM KOS(DILI€HT — BiJHOIICHHS IIAHCIB
+ cranaaprtHa noxuoka (OR + S) ta ix 95% BiporinHuii iHTepBa (HIKHS MeXa — BepXHs Mexka). st
OIIHKU TICHOTH (CWJIM) Ta HaMpsMy KOPEJSAIIINHOTO 3B'A3Ky MK JIBOMa O3HAKaMH, 3aCTOCOBYBAaJH
panroBuii koedimieHT kopensuii CrnipmeHa (rs). CTaTUCTUYHO 3HAYYIIMMH BBaKAJIUCS BiJAMIHHOCTI
JIaHUX Y JBOX He3alexHux rpymnax mpu p<0,05.

PesyabTaTu gocaimikenHs. 3a pe3yinbTaTaMd KIHIKO-CTaTUCTHYHOTO aHamizy 116 ictopiii
xBopoO miteit 3 BK y 71 (61 %) autunu OyB maiarHocToBaHMW TOTambHUE komit, y 30 (26 %) —
cermenTapuuii, y 15 (13 %) — nucranbHuii.

Posmonin miteit 3a crarTio, Bikom Ta nokamizamiero BK mokasaB, mo B Tpymi giTei 3
TOTAJILHUM KOJIITOM 4YacTillle XBOPIIOTh MOMKiIbHATA (68 %) Ta mimmitku (66 %), HIX IIKOJISPI.
CermenrapHi Komité B Oiutbiiocti BumaikiB (41 %) 3ycTpidaioThes B HIKIIBHOMY Billi; THCTaIbHI
KOJIITH HE MaloTh po30ixHoCTeH 3a BikoM (p>0,05).

3a crarTio mpu TotanbHuX (popmax BK y Bini 4-6 pokiB xyomuukiB Oinbiue, Hix aiByar (31 %
npotu 12 %, p<0,05); y Biti 7-12 pokiB, HaBIaKH, JiBUAT Maibke y 2 pa3u OUIbIIE, HDK XJIOMYUKIB
(47 % mpotr 23 %, p<0,05); y Birti 12-18 pokiB aiBuat i XaomuukiB ogHaKoBO (34 % i 46 %, p>0,05).
VY nmiTe#t i3 cerMeHTapHHM Ta TUCTAILHUMH KOJIITaMH JOCTOBIpHUX PO30DKHOCTEH 3a CTaTTIO He
BcTanosneHo (p>0,05), (tabux. 1).

Tabmums 1. Po3moain giTed 3a BIKOM Ta CTATTIO 3aJIe)KHO Bij Jiokamizamii BK, a6c.4 (%)

TotanpHuit oo HucTtanbauit
- | (n=71) | C'eI‘MeHTapHI/II/I (n—30') | (n=15) |
JiBuara Xuori JiBuata Xnomi JiByata Xutomii
(n=32) (n=39) (n=13) (n=17) (n=6) (n=9)
4-6 poxu 4(12) 12 (31)* 2(17) 2(12) 1(17) 2 (23)
7-11 pokiB 15 (47)* 9(23) 7 (54) 9 (53 2 (33 4 (44)
12-18 pokis 11 (34) 18 (46) 4 (31) 6 (35 3 (50) 3(33

[MpumiTka. * cTaTUCTHYHA BIAMIHHICTH MK IpyHaMH JiBYAT 1 XJIOMIIIB B MeXaX OJHIET BIKOBOI
rpynu 3 ogHakoBoro ¢opmoro BK, p<0,05.

JleOroT XxBOpoOHU y AONIKIIBHOMY Billi MaB Micie y 47 % niteii Ha BigMmiHy Bix 28 % BUMaIKiB
y WIKUTbHOMY Ta 25 % BHnajkiB y miutiTkoBomy Bii (p<0,05).

Amnaii3 aHaMHe3y KUTTA xBopux Hiteil Ha BK mokasas, mo 75 % mnauieHTiB HapOAMIIHCS B
CIM'IX 3 OOTSDKEHON CIaJIKOBICTIO IO XBOpoOam opraHiB TpasjieHHs, 20 % — 3 miarHOCTOBaHMMHU Y
POAMYiB XPOHIYHHMH KOJIITAMH, BKIIOYAI0YH BHPa3KOBHid KOMIT (2 %) Ta xBopoOy Kpona (1 %).
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VY 74 % niteit 3 BK Bu3HaueHo 0OTsHKEHWE aKkylIepcbKHlI aHAMHE3 Ta MAaTOJIOTis MOJIOTIB, B
CTPYKTYPi SKUX MaJu Micie panHiii recto3 (40 % Bumaakis), 3arposa nepepuBanus BaritHocti (20 %),
aHemis BariTHuX (6 %), mepeneceHi iHdekmii mix dwac BaritHOCTI (2 %), KecapiB po3THH abo
BakyyMekcTpakuis (8 %).

Amnaniz pamaporo gutuHcTBa (1-3 pokm) xBopux Ha BK BcTranoBuB psg  dakTopiB
npeMopOiHOTO (QOHY, a caMe — pelNUAWBYIOUl KUIIKOBI aucyHkii (66 %), wactuit mnpuitom
aHTHOI0THKIB (64 %), HEMEPEHOCUMICTh MOJOYHHMX MPOAYKTIB (44 %); peruanuBy0di pecmipaTopHi
3axBoproBaHHsl (43 %), CYNYTHIO MAaTOJIOTiI0 OpraHiB TpaBieHHSA (JUCKHHE3ii >KOBYHOTO MiXypa,
XpoHiuHi racrpoayoneHiti) — 43 %, mapasutaphi indexirii (32 %) ta anepriuni peakiii (24 %), panue
3Miltrane BUroayBanus (27 %).

CrarucTuuHii aHani3 HaBeleHHX (akTopiB pusuMKy po3BuTKy BK y miteli mokasas, mo
KHUIITKOBI MUC(HYHKIT B paHHROMY BiIli Ta OOTSDKEHA CIAIKOBICTH 32 3aXBOPIOBAHHSIMH ILTyHKOBO-
kuikoBoro tpakty (IIIKT) migBHIILYIOTh PU3HUK IMOBIPHOCTI BHPA3KOBOTO KOMITY B miTedl B 12 pasiB
(OR=12,350+0,572, p<0,05 Ta OR=12,000+0,504 p<0,05, BiAMOBIAHO), wYacTHii MpHUIOM
anTu6ioTukiB — B 7 pasiB (OR= 7,048+0,496, p<0,05), HemepeHOCUMICTh MOJIOYHUX MPOAYKTIB Ta
4yacTi pecrmipaTopHi 3axBoproBaHHA — B 5 pasziB (OR= 5,100+0,569, p<0,05 ta OR= 4,924+0,569,
p<0,05, BignosigHo), cymyTas naroinorist LLKT — maitxke B 4 pasu (OR= 3,788+0,525, p<0,05).

Cepenns tpuBaiicth AeOtoty BK y miteit cxmanana 31,5+3,1 Micsili Ta He Majia CTaTUCTUYHOT
po30ikHOCTI 32 BikoM Ta cTarTio (p>0,05).

Haii6inem Baromum Tpurepamu BK B 00cTesxxennx niteit Oynu 6akTepianbHO-BipycHi iH(eKmil
(37 %), nmoBTopHi Kypcu antubiotukotepamii (28 %), ctpec (8 %); B iHmmx Bumaakax (27 %) —
YMHHHUK HE BCTAaHOBJICHHH.

3a maHMMH aHaMHe3y XBopoOuW y Ouibinocti mamieHTiB (59,5 %) HeszanexHO Bij JoKamizamil
3aMaJIbHOTO TPOIIECY TOYAaTOK 3aXBOPIOBaHHSA OyB MOBUIBHUH 1 XapakTepH3yBaBCs MOSIBOIO JAOMIIIOK
kpoBi y crumeii (78 % BumankiB), O0oJbOBUM aOnoMiHadbHMM cHHApOMOM (77 % BHIajKiB),
XpoHiI4HOIO miapeeto (67 %), cxymHeHHIM (46 % BUMAIKiB), cI1a0KICTIO Ta MIBUAKOK BTOMITIOBAaHICTIO
(41 %), cyodebpumiteTrom (22 % BHUIAAKIB).

Toctpuii — nmusentepieononionuii nedroT BK, B 11 % BunaakiB mMap Micie juie y JIiTeHd 3
BHCOKOAQKTHBHHM TOTAJIEHUM KOJITOM.

B mepiomi 3aroctperHss BK B Mexax KoXHOI Tpymu BiAMOBITHO KIiHIYHIA (opmi
CIIOCTEPITaNNCS XBOPi 3 BUCOKOIO, TOMIPHOIO Ta MIHIMAJIBHOKO aKTHBHICTIO: TOTAIBHUHA KOMIT y 68 %
JTEl XapakTepu3yBaBCsi BACOKOIO aKTUBHICTIO, B 21 % — momipHoto (p<0,05), B 11 % — MiHiMaIbHOO
aktuBHicTIO (p<0,05). CermentapHuii komit B 43 % OyB po3iiHeHuit sik BUcOKoakTuBHUi, y 30 % — sk
nomipuuii, y 17 % — sk wminiManeHuii (p<0,05). ducrampauii komt B 54 % MaB MiHIMalbHY
aKTUBHICTH, B 33 % — moMmipHy, B 13 % — Bucoky (p<0,05).

Hezanexxno Bixm mokamizamii ypaKeHHS TOBCTOI KHIIKHM BHCOKOakTHUBHI ¢opmu BK
XapaKTepU3yBaJUCI XPOHIYHUM IOMIpHUM aOJoMiHaJbHUM CHHApOMOM (89 %), cuHApOMOM
remokomity (100 %, 3 Hux B 29 % — 3HaYHOIO PEKTAIBEHOI0 KPOBOTEUEI0), BUpAKEHOIO Aiapeeto B 10%
BUIMAJKiB; 6-UM Ta 7-MM THUIIOM KOHCHCTEHIIII CTiUIbIA 3a bpucronbsckoro mkaior (71%) 3 yacToToro
6-8 pasiB Ha 100y (29 %) abo 3-5 pasiB Ha 100y (59 %) Ta emizogamu HiuHoro crinbud (22 %),
oOMexeHOr0 (Gi3udHO0 akTUBHICTIO (49 %).

[lomipHuii 3amanbHUN TpoOILIEC XapaKTEpHU3yBaBCA XPOHIYHUM a0JAOMIHAIBHAM CHHIPOMOM
(90 %), He3HAYHOIO PEKTAIBHOIO KPOBOTEUECIO Y BUIIISAL ToMimmok KpoBi (10 %), 6-um (38 %) ta 5-um
TUIIOM CTLJBIS 332 BpUCTONBCHKOIO MIKaI0w0 13 wyacToTor 3-5 pasiB Ha a00y (52 %) ta 6-8 pasis
(24 %), enizomgamu HiuHOTO CTUIBIIS (7 %), 4ACTKOBO OOMEKEHOO (Hi3HUHOIO aKTUBHICTIO (69 %0).

MiHiManbHUN 3amajgbHUN MPOLEC XapaKTepu3yBaBCs MOMIpHUM a0AOMiHAJILHUM CHHIPOMOM
(96 %), nomimkamu kposi (100 %), 5-Tum TUOM CTLIBLS 32 BpHCTONBCHKOIO MIKANIOW 0€3 ermi3oiB
HIYHOTO CTIITBIIS, HEOOMEXKEHO0 (hi3MIHOIO aKTUBHICTIO (83 %).

BusHaueHHsM kITiHigHOI akTHBHOCTI 3a mokasHukom PUCAI [30, 31] (cuHapomiB reMoKoIiTy,
KOJIiTYy, a0poMiHaJBbHOrO OOJBOBOTrO, ACTEHIYHOIO) BCTAHOBJICHO, MIO CEPEAHIH IMOKa3HUK MpH
BUCOKOAKTHBHOMY KOJNIiITY cTaHOBUB 50,2+1,8 OamiB, mpu momipHomy — 353+1,7 OaniB, mnpu
MiHiMabHOMY — 24,141,2, aje cepen miTedl 3 TOTaJbHMM aKTUBHMM 3amajbHAM ImporecoM 19 %
Mali€HTIB MaJdd HaWOLIbII BHMCOKI IIOKa3HHUKM — 65 OalliB, IO BIANOBIZAJIO KIIHIYHUM O3HAKaM
Manidecrarii BK.
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Jo HaBenenux kiiHivHUX 03Hak BK B mepiofi 3aroctpenns 3a ingexkcom PUCAI citig Oyno 6u
JI00aBUTU TaKi CUMITOMH, K TEHE3MH, METECOPU3M, sIKi JIIarHOCTOBaHI y BCiX miteit B 95 %-28 %-
13 % BiAMOBITHO CTYNEHIO AKTUBHOCTI 3aMaJIbHOTO MPOLIECY.

Po3paxyHOK TOpPOTHOCTHYHHX KOE(]Ili€HTIB BHU3HAYMB, IO HMOBIPHICTH PO3BUTKY
BucokoakTuBHOI (hopmu BK maibke B 6 pasiB Buma npu Audy3HOMY Ypa)KeHHI TOBCTOI KHIIKH
(TOTaNBHMIA KOJIT), HIX YaCTKOBOMY (cerMeHTapHuii i auctanbuuii koiit) (OR=5,861+0,419, p<0,05).

3acayroBye Ha yBary 3HayHa 4acToTa NOpYIIEHb (i3MYHOrO PO3BUTKY y niteir 3 BK
MEPEBAKHO 332 paxyHOK BTpaTh Macu Tinma (66 % — 63 % — 53 %, p>0,05 BiANOBIIHO TOTANBHIH,
CEerMEHTApHIN, TUCTAIBbHIA (QopMi), IO TOB’SI3aHO i3 CHHAPOMOM MalbaOCOPOIil, 3HKCHHIM
amneTUTy, a B ICSKUX BUNIAJIKAX BiIMOBOIO XBOPOI1 TUTHHH BiJl TXKi.

[Ipo aKkTHBHICTH 3amagbHOTO MPOILECY B TEPIOMAl 3aroCTPEHHS 3aXBOPIOBAHHS CBIIUMIIH
MO3aKHUILKOBI CUMITOMH, siKi Oyim miarHoctoBaHi y 23 (32 %) miteil mpu TOTaabHOMY KOMITi, y 3
(10%) — mpu cermentaproMy kouiTi, y 2 (13%) npu mucramsHomy komiti (p<0,05); #iMOBipHICTH
00TsDKEHHSI TI03aKHUITKOBUMH TIPOSIBAMHU TIPH BHCOKOakTUBHOMY Tiepediry BK B 4,5 pa3u Bumia, Hix
moMipHo- a6o MinimansHoakTHBHOMY (OR=4,504+0,506, p<0,05).

B crpykTypi mMO3aKMIIKOBMX TIPOSIBIB TPH BHUCOKOAKTHBHOMY KOJITI J[iarHOCTOBAHO
peaktuBHUi rematut (25 %), apro3nuit cromatut (4,8 %); peaktuBHui aptput (3,2 %), epurema
Homy3yM (1,6 %), ranrpeHo3Ha miogepmis B moemHaHHi 3 aprpomariero (1,6 %). YV nmiteit 3
HNOMIPHOAKTUBHUM KOJIITOM JiarHoctoBaHo rematut (13,1 %) ta peaktuBuuit aptpur (13,4 %); y
XBOPHX 3 MiHIMAJIbHOAKTHBHUAM KOJITOM — JIMIIIE PeaKTUBHHI apTpuT (4,2 %).

AHaImi3 cepefHiX MOKa3HUKIB CTAHAAPTHOTO aHANi3y KPOBI 3 PI3HUMH KIIHIYHUMH (OpMaMH
BK BusiBMB HacTymHi 3MiHH: BHCOKOAKTHBHI ()OPMH XapaKTepHu3yBaJHch Jeiikoruro3om (56 %),
tpombormTozom (39 %), migBumienHsmM IIOE (43 %). Bci HaBeneHi MOKa3HUKH Yy JIiTed 3
BHCOKOAKTHBHHM 3aIlajJbHUM TPOIECOM MU JOCTOBIPHY BiIIMIHHICTH BiJ] aHAJOTIYHUX TTOKa3HUKIB
TIpY TIOMIPHi# Ta MiHIMaIbHIH aKTUBHOCTI 3amanbHoro nporecy (p<0,05).

[TomipHi Gopmi Takok XapakTepuzyBanucs Jeikonuto3om (34 %), Tpombormtozom (10 %),
migsumientsm [IIOE (24 %); xomiT 3 MiHIMaJIbHOIO aKTUBHICTIO - JIHIIE JeHKoImTo3oM (4 %).

Cepenniii TOKa3HUK TeMOMIO0IHY B TPYITi XBOPUX 3 TOTAIBHUM KOJIITOM ckiafas 109+2 r/m, i3
cermenTapaum — 119+4 r/n (p<0,05), 3 qucrambaum — 118+4 r/n (p<0,05).

HudepeHnniiioBanuii aHaii3 MOKa3HUKIB TeMOTIO0iHY BU3HAYMB, [0 aHEMis TSHKKOTO CTYIICHS
(70 r/m) BusiBniena y 4 % mnaii€eHTiB 3 TOTAILHUM KOJIITOM Ta y 3 % — i3 cerMeHTapHuUM, B TPYIIi AiTei 3
JUCTAIBHUM KOJIITOM JlaHa ¢opma aHemii He Oyia JiarHOCTOBaHa B YKOJHOMY BHUIAIKy. AHeMis
cepenuboro crynens (70-99 r/m) noxymenroBana y 11 % xBopux Ha TOTajbHHUI KouiT, y 13 % — Ha
CEerMEHTapHUN KONIT. Y OUIBIIOCTI AiTeld HEe3aJeXKHO Bij KIiHIYHOI (OpPMH NiarHOCTOBaHA aHEMis
aerkoro crynens (100-109r/m) — 35 %-13 %-27 % Bunanxie (p<0,05 BiIHOCHO MOKa3HUKA y JiTeH 3
TOTAJIBHUM KOJIITOM).

30inbmeHHss  KiMbKOCTi  JiMdonwurie  >37%, ™onHouuTiB >11%, eo3unodiniB >5%
JIOKYMEHTOBaHa Yy TAIi€HTIiB BCiX TPy, ajle JOCTOBIPHUX BIJIMIHHOCTEW iX MOKa3HHMKIB 3HAWJCHO HE
Oyno (p>0,05). Otpumani HaMu pe3yJIbTATH CHIBIAIAIOTH 3 JaHUMU JiTepatypu [24, 29].

Amnami3 npoteiHorpamu agiteii 3 BK Bu3HauuB, 1110 3arajibHOK HANpPaBJICHICTIO 3MiH il
MOKa3HMKIB B TepioJ] 3arocTpeHHs1 Oyno miABUIIEHHS 3arajibHoro Oinky > 80 r/m (y 13 % xBopux),
¢paxuii y-rmodyninie >18,8 % (y 62 % xBopux), rinmoansOyminemis (92 %) nitei), 3HMWKEHHS
anbOyMiHO-TI00y riHOBOTO (Al') KOedimienty <1,5 (y 90 % obcTexeHux).

B ¢asi 3aroctpenns BK y 82 % xBopux npu 30ib1eHI KIiHIYHOT aKTUBHOCTI 3aXBOPIOBAHHS 1
HasBHOCTI MapkepiB rocTpoi ¢a3u 3amaneHHs (iedkonuTo3, TpomOonuTo3, anemis, [IOE,
JUCTIPOTETHEMis), BCTAHOBIICHO MiABHIICHHS KOHIEHTpauii (eKaJbHOTO KaJbHPOTEKTUHY MpPU BCiX
¢dopmax BK, ame #oro mokasHHUKM MaiM JIOCTOBIPHI BiJIMIHHOCTI B 3aJIeKHOCTI BiJl CTYIICHIO
aKTHBHOCTI 3amanbHoro mporecy (B 50 % Bumaakis). BucokoaktuBHi (opmu, sKi KIIHIYHO
XapaKTepU3yBaJIHCs 3HAYHOIO PEKTAJIBHOIO KPOBOTEUEIO, YACTOTOIO CTiIbLA 6-8 1 Oinblie 8 pasiB Ha
00y, TEepioJUYHO IHTCHCUBHHM IEpeHMOIOIOHUM OOJILOBUM CHHJIPOMOM, CYIPOBOXKYBaJIHCh
HiIBUILCHHSAM KOHIEHTpauil ¢ekaiapHoro kamsnporektuny >400 mxr/r (56 % BumankiB), B Mexax
250-399 Mkr/T - B 25 %, 50-199 Mkr/T - y 19 % nariieHTiB.

[ToMipHa aKTHBHICTH 3alaJIBHOTO TIPOIECY TAKOXK XapaKTePU3YBAIWCH 30UTBIICHHSM piBHS
®K >400 Mmxr/r, B 27 % — B mexax 240-399mMkr/r, B 23 % — B Mexkax 50-199MKr/T, 110 BIAIIOB1AAIO
KIIIHIYHOMY Tepediry, a camMe BHpPa3HOCTI PEKTaIbHOI KPOBOTEYi; YaCTOTH 1 KOHCHCTEHII CTUIBII,
(bi3MYHIN aKTUBHOCTI XBOPHX.
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[Tpu minimManbHil akTuBHOCTI BK, 3 KIIiHIYHO MEHII BUPaKEHUMH CHHAPOMAaMH T'€MOKOIITY,
acteHii — B 33 %, minBuineHHs KoHueHTparii craHoBmio 200-399 Mkr/r, a y OULIBIIOCTI MAIi€HTIB
(67 %) manwmii mokasHuk OyB HaiiOLIbIT HU3bKUM (50-199 MKI/T).

JocToBipHi po301XHOCTI B 3aJIeKHOCTI BiJl aKTUBHOCTI 3alajbHOTO MPOIECY BCTaHOBJIEHI
BiTHOCHO (ppakmii o-TI00ymiHIB 1 aapO0yMiHO-TIIOOYIIHOBOTO KOE(MIIiEHTy MPH BHCOKOI aKTHBHOCTI
3aMmagbHOTO TPOIECy; MPH MOMIpHIA Ta MiHIMambHIN aKTHBHOCTI — BIJHOCHO BMICTy P-TIOOYIiHIB
(p<0,05) 1 y-rno0yminis (p<0,05).

Amnatiz 010XiMIYHHUX TTOKa3HHKIB KPOBI ITOKa3aB JIMINE 30UIBIICHHS aKTUBHOCTI TpaHCaMiHa3;
nokasanka ATAT>39,0/m — y 22 % xBopux 3 akTUBHEM 1y 14 % XBOpHX 3 TOMIPHOAKTHBHUM KOJIITOM;
AcAT>48,0/1y 22 % niteit 3 BucokoakTuBHUM Ta y 10 % XBOpHX 3 TOMIPHOAKTUBHHUM KOJIITOM.

VY3arajpHIOIOUM pe3ysbTaTH J1a0opaTOpHUX JaHMWX, MOXKHA BBaXKAaTH, IO HMOBIPHICTbH
PO3BUTKY aHeMil IpU TOTAIBHOMY KOJITI B 2,4 pa3u BUIA, HIK MPH CErMEHTAPHOMY 1 AUCTATHHOMY
komitax (OR= 2,393+0,406, p<0,05); neiikorurosy — B 3,5 pasu (OR= 3,548+0,413, p<0,05),
TpombonmuTosy — B 2,6 pasu (OR= 2,625+0,394, p<0,05), y-rmobyniau >188% — B 7,7 pasu
(OR=17,700+0,672, p<0,05), Al'-koedimienty < 1,3 — B 4,4 pasu (OR= 4,375+0,754, p<0,05).

Kononockoris i3 3a60pom 6ionTartiB s TiCTOIOTIYHOTO JOCHTIHKEHHS PI3HUX aHATOMIYHUX
BIIUIIB TOBCTOI KuUINKM Oyna mpoeeneHa y 97 (84,0 %) xBopux; 19 (16,0 %) mnamientam
EHJIOCKOMIYHEe JOoCiKeHHs ciin30B0i 000s0HKH (CO) TOBCTOI KHUIIKK OyJIO BUKOHAHE 3a MiCIEM
HPOKHBAHHS.

Enpmockoniuni kputepii mepioxy 3aroctpenHss BK mamm omHOCTIpsSMOBaHMA XapakTep 3MiH
CJIM30BOT OOOJIOHKH TOBCTOI KHIIKH, MAlO4d PO30IXKHOCTI B 3aJICKHOCTI BiJI PO3MOBCIODKEHOCTI Ta
aKTUBHOCTI MTATOJIOTIYHOTO MPOIIECY.

Tak, y miTeli 3 TOTAIFHUM KOJITOM TOPAN i3 THIIOBUMH O3HAaKaMH 3allalieHHS — HaOpsK,
rinepemis CIM30BOi 0OOJIOHKH, TIOKa3HUKU SKUX HE Majli JOCTOBIPHUX PO30DKHOCTEH 3 aHAIOTTYHUMU
MOKa3HUKAaMH MPH iHIMX KIiHiyauX Gopmax BK (p>0,05), B 85 % Bumankis JiarHOCTOBaHO KOHTAKTHY
KpoBoToumBicTh (mpotu 63 % 1 40 % (C=0,371, p<0,05) y XBOpHX i3 CErMEHTAPHHM i AUCTAIHLHUM
KoutitoM), y 41 % — 3MiHU CyIMHHOI'O MAJIFOHKH Ha BigMiHy Bix 17 % 1 13 % naiieHTiB i3 cerMeHTapHUM
1 mucranbHuM kojitom (C=0,228, p<0,05 ta C=0,212, p<0,05, BiamorimHo), aedeKkTH CIU30BOI
000JIOHKH Y BUTIISI epo3iii —y 82 % miteid, Bupa3ok BKpuTHx (GidprHoM, —y 41 % xBopux (p<0,05).

CerMeHTapHi KOJITH XapaKTEPU3YBINCS MEHII BHPAa3sHUMHU MOPYIICHHAMH LiTICHOCTI
CJIM30BOi 000JIOHKH, OCOOJIMBO HASBHICTIO BUPA30K, Ha BiMiHY BiJ ToTanbHuX Gopm BK (10 % npotu
41 %, C=0,290, p<0,05); omHak y 3HauHiii wacTuHi XBopux (67 %) Oyau HiarHOCTOBaHi epo3ii
cIIM30B01 00O0JIOHKH TOBCTOI KUIIIKH, KOHTAKTHY KPOBOTOUYMBICTH y 63 % MaIli€HTIB.

VY niTe#t 3 AUCTANIBHUM KOJIITOM OyJiM BU3HAUEHI: HAOPSK CIIM30BOT OOOJIOHKH TOBCTOI KHIIKH
(60 %) Bumazkis, moBepxuesi gedextr CO (eposii) — y 33 % xBopux (C=0,383, p<0,001 BigHOCHO
HOKa3HUKA y AiTeil 3 TotanbHUM KoitoM Ta C=0,302, p<0,05 — i3 cerMeHTapHHM KOJITOM); 3Ma3aHui
CyIIMHHUI MaroHOK — y 13 % miTeid.

Ha mixcraBi oTpuMaHUX JaHMX KOJIOHOCKOMIi y KoxHiM gutuHi 3 BK enmockomiuny
aKTHBHICTB OIliHIOBaJM 3a noroMororo Rachmilewitz endoscopic activity index (IR). 3rixHo sikoro y
JiTel 3 TOTAIBHUM Ta CETMEHTapHUM KOJITOM IOKa3HMK iHAEKCY BiANOBiaB MOMIpHOMY CTYIEHIO
(5,8£0,3 Gama Ta 4,1+0,3 6ama, Bignosiguo, p<0,05), 3 AHUCTaTBEHMM KOJNITOM — MiHIMaJbHIi
aktuBHOCTI (2,9+0,4 6ama, p<0,05 y Bcix Bumamkax).

Otpumani gaHi cBiAYaTh Mpo Te, U0 WMOBIPHICTH HASIBHOCTI BUPA30K IIPU TOTAIBHOMY KOJITi
maibke B 10 pasiB BUIlA, HDK IPH CerMEHTapHOMY i JuctansHoMy Koiitax (OR=9,667+0,645, p<0,05);
KOHTaKTHOI KPOBOTOYHUBOCTI - B 4 pa3u (OR=4,364+0,444, p<0,05); po3MHTOCTi CYZIMHHOTO PUCYHKY — B
3,7 pasu (OR= 3,748+0,477, p<0,05), HastBHOCTI epo3iii — B 3,5 pazu (OR= 3,569+0,429, p<0,05).

[IpoBenenwuii anamiz B3aemMo3B’si3ky Mik kiiHiuHUMU (PUCALI) Tta ermockomiyHuME (iHAEKC
Rachmilewitz — IR) mokasHWKaMy aKTHBHOCTI BHPa3KOBOTO KOJITY B [iTel i3 pPO3paxyHKOM
panrosoro xoeginienty xopensuii CriipmeHa (I's) BUSBUB CTAaTUCTHYHO 3HAYYIINH, IPSMHNA, BITHOCHO
cunbHUi 3B’ 130K (1s=0,71, p<0,05). Takox BCTaHOBICHO HPsMIi 3B’SI3KH IOMIPHOT Ta CIIaOKOI CHIIH
MK KIHIYHUMH, €HIOCKOMIYHUMHU 1 TabOopaToOpHUMH MOKa3HUKAMH — KOHIIGHTPAIII€I0 TPOMOOIIUTIB
(rs=0,55, p<0,05; rs=0,53, p<0,05, Bixmosiguo 3 PUCAI Ta IR), netikormris (rs=0,47, p<0,05; rs=0,53,
p<0,05, BimmoBimHO), pekanbHOTO KambnpoTekTuHy (s=0,43, p<0,05; r:=0,32, p<0,05, BiamoBigHO);
BMicTy y-ri100yiniB (rs=0,41, p<0,05; rs=0,39, p<0,05, sBignosinuo); IIOE (rs=0,41, p<0,05; r:=0,37,
p<0,05, BIAMOBIAHO); Ta 3BOPOTHI 3B’S3KH IMMOMIPHOI CHUIH 3 TMIOKa3HUKAMH KOHIIEHTPAIlil TeMOTTI00iHY
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(rs= —0,58, p<0,05; rs=—0,49, p<0,05, BianosiaHo) Ta Al'-koedimienty (rs= —0,48, p<0,05; rs=—0,55,
p<0,05, siamosiguo 3 PUCAI Ta IR).

HaBenene no3Boisie 3p0OMTH BHCHOBOK MO T€, IO KIIIHIYHI CHUMIITOMH TICHO TIOB’s3aHi 3
TaKUMHU TIOKa3HWKAMH TeMOrpamMHu SK TeMoriobiH, meikoruta, TpomOomuTh, IIIOE, a Takox
KOHIIEHTpAaLisi (PeKaIbHOTO KAIBIPOTEKTUHY, Y-TI00YIiHIB, MokasHuKa Al'-KoedilieHTy, IKi MOXYTh
OyTH BUKODHCTaHI SIK KpUTEpii Mmepediry 3aXBOPIOBaHHS Ta MOHITOPHHTY 0a30BOi Tepamii MarieHTiB.
Hammi nmami 36iratotbes 3 pe3yibTaTaMy MO0 MPOTHOCTUYHOI 3HAYMMOCTI KOMOiHAMii JEHKOIHTIB,
tpombouutis, [IIIOE mis susBnenns Tsokkocti BK [23, 29].

3akaoueHHsi. TakuM YHMHOM, PE3yJIbTATH KITIHIKO-CTATUCTUYHOTO aHAJi3y iCTOPii XBOpPOO
JIiTeH 3 BUPA3KOBUM KOJIITOM JAIOTh 3MOTY 3pOOWTH Psil BACHOBKIB!

1. Kniniuni ¢popmu BK — ToTanmpHUil, cerMeHTapHUIA, AUCTANBHAN, AIaTHOCTYIOTHCA Y AiTeH
BCIX BIKOBHX I'PYII, Cepe/l IKMX JOMIHYIOUOI KIIiHIYHOK (opMOIo € ToTanbHuil Kot (61 %).

YacroTa 3yCTpidaeMOCTi JBOX KJIIHIYHUX (DOpM Mae 3aleKHICTh BiJ BiKy: ToTanbHi ¢popmu BK
Oimpm XapakTepHi s AiTed nmomkinmeHOro (68 % BumamkiB) Ta mimriTKOoBOTO (66 %) BIKY,
CerMEHTapHI KOJITH — JJIs AiTel WKIIbHOTOo BiKy (41 %); AucTanbHi GOpMU HE MarOTh po30iKHOCTEH
3a BikoM (p>0,05).

3a CcTaTTIO CTAaTUCTHYHO AOCTOBIPHI BiAMIHHOCTI BCTAHOBICHI JIMIIE B TPYHi XBOPUX 3
TOTAJFHUM KOIIITOM, a caMe — y XJIOITYHKIB JJaHa KJIiHiYHa JopMa JacTillle CriocTepiraeThes y Bimi 4-6
pokiB (31 %), y miByar —y Binti 7-12 pokis (41 %).

Puzux posButky BK y mite#f BiporigHO MiIBHINYIOTH HasBHICTP B aHaMHE3l OOTSDKEHOL
CIMAIKOBOCTI, KUITKOBUX TUCQYHKIH, MOBTOPHUX KypPCiB aHTHOIOTHKOTEPAITii, 9aCTUX PECTipaTOPHIX
3aXBOPIOBaHb, HEMIEPEHOCHMOCTI MOJIOYHUX MPOAYKTIB, CYIyTHBOI MATOJIOTI] OpraHiB TpaBICHHS.

2. Bupa3koBuii KOJIT B AMTSIYOMY Bili B Oumbmiocti BumaakiB (87,5 %) dbopmyerbes sk
NEPBUHHO-XPOHIYHA XBOpPOOW, Ha M0 BKa3ye IOBUIBHHH PO3BHTOK IIOSIBU THIIOBUX O3HAK
3aXBOPIOBaHHS (HASBHICTH JOMIIIOK KPOBi Y CTiNbIl, OOJbOBHMI a0IOMIHAJIBHUA CHHIPOM, 3MiHA
YacTOTH Ta KOHCHUCTEHII CTUIBIS, CXyAHEHHs, cyOdeOpinbHa TeMriepaTypa, acTEHIYHUH CHHIPOM
npotsirom 1-1,5 pokis.

Tpurepamu BK B nuTsiuomy Bili € OakrepinbHO-BipycHi iHdekuii (37 %), aHTnbioTUKOTEpamist
(28 %), ctpec (8%).

3. Kuiniuni nposieu Beix ¢opm BK B mepioni manidecrarii XxBopoOH XapaKTepuU3yHOThCS
HasBHICTIO 4 CHHAPOMIB: OOJHOBOTO abOJOMIHANBHOTO, TEMOKOIITY, KOJITy, PIBHA aKTHBHOCTI,
4acToTa Ta BUPA3HICTh SKUX MOCHIIOETHCS B 3AJIEKHOCTI BiJl IOMIMPEHOCTI Ta aKTUBHOCTI 3al1alTbHOTO
nporiecy B KuileuHuky. KIliHIYHA aKTHBHICTh TOTAJIBHOTO KOJITY 3a mnokasuukamu PUCAI
XapaKTepPU3y€eThCsl OULTBII TSHKKUM Tiepedirom 3axBoproBaHHs — cepeadiid mokasHuk PUCAI mas
HaiouTeIry omiHKy (50,2+1,8 6amiB), CTATUCTUYHO 3HAYYINY MOPIBHSHO 3 aHAJOTIYHUM MOKa3HUKOM
NPy CEerMEHTapHOMY 1 JAucTaimbHOMY Komiti (35,3+1,7 GamiB, p<0,05 i 24,1+1,2 GaniB, p<0,05,
BIJITOBITHO) 3a paxyHOK BiacoTka aiteit (19 %) i3 cymapHOIO KibKiCTIO OaiiB >64.

CerMeHTapHI KOJITH Ha BiAMIHY Bl TOTAIbHHX XapaKTEPU3YIOTbCS MEHII arpeCHMBHUM
niepe6irom, Ha 1110 BKa3yBaJlo 3arajibHa KillbKicTb XBopHX (90 %), y sikux B 43 % Bunaskis ingexc PUCAI
BI/INOBIIaB MiHIMAJIBHII aKTHBHOCTI Ta MaB JIOCTOBIPHY PO301XKHICTh 3 aHAIOTIYHHM ITOKa3HUKOM Y JiTel
3 TOTaJbHUM KOJITOM 1 Maiike B TakOMY K BiICOTKY (47 % BUMa/KiB) — NOMIpHIH aKTUBHOCTI; 1HIIEKC
PUCAI 13 cymoto > 65 6aniB OyB JIOKyMEHTOBaHHH JIMIIIE Y TPHOX XBOPHX L€l TPYITH.

Kniniyna aktuBHicTs BK B rpymi gite#t 3 gucranbauM KomitoM y 80 % BUIAIKIB OI[IHIOBAIACH
B 20-34 Ganu, 10 Ma€ CTATUCTHYHO 3HAYYLIl PO301KHOCTI MOMIPHOI CHIIM 3 MOKa3HUKaMHU y AiTeH 3
ToTanbHUM abo cermeHtapuuMm komitom (C=0,434, p<0,05 Ta C=0,329, p<0,05) ta Biamomimama
MIHIMaJIbHIM aKTHBHOCTI 3aI1aIbHOT'O TIPOIIECY.

4. Tlepion 3aroctpennst BK y miTell xapakTepu3yeTbcs HasBHICTIO CUCTEMHHX Ta MiCLEBUX
MO3aKHIIKOBHUX TMPOSBIB, YacTOTa SKUX 30UIBLIYETHCS 13 3pPOCTaHHSAM MOLIMPEHOCTI 3amaJbHOIO
mpoiecy B TOBCTiM kwuiii, a came B 32 %-10%-13 % BumajakiB BiANOBIAHO TOTAJILHOMY,
CEerMEHTAPHOMY Ta JUCTAILHOMY KOJITY. [103aKHMIIIKOBI MPOSBU OJJHAKOBO YAacTO BHUSBISIFOTHCS SIK Y
XJIONMLIB, Tak 1 y AiBYaT, 3a BiKOM — dacTime y migmTkiB (43 % BumagkiB) MOPIBHAHO 3
nomkiapHATaMu (23 %) Ta mwkonspamu (36 %), (p>0,05).

5. Bcei kminiyai Gopmu BK y miTeit cynpoBOKYIOTECSA 3MiHAMH IeMO- Ta HPOTeTHOTpamH,
KOHILIEHTpaMii ()eKaIbHOTO KalbIPOTEKTUHY, aHEMIEIO0, CTYIIHb BUPA3HOCTI SKUX Ma€ 3aJEKHICTh Bif
JIoKaji3amii Ta aKTUBHOCTI 3alajbHOTO mpouecy. JudepennianbHo-aiarHOCTHYHUME J1a00paTOpHUMHU
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KputepisMu KiiHIiuHUX (Gopm BK € mokasHHMKHM NeWKOIUTIB, TPOMOOLHMTIB, 3arajibHOr0 OLIKY,
Y-TI00yIiHIB, KOHIIEHTpaIlii (heKaThbHOT0 KalblIPOTEKTUHY, Temorno0iny, IIIOE.

EnnockomiaanMu KpuTepisasMu po30ikHOCTI KiaiHIgHNX (hopMm BK € HasBHICTH BHpa30K, epo3iid,

KOHTAKTHOI KPOBOTOYMBOCTi, 3MiH CYJAMHHOTO MAJIOHKY, YacTOTa BHUSBICHHS SIKUX JOCTOBIPHO
yacTime crocTepirajgach y AITeH 3 TOTAIbHAM KOJITOM Ha BIAMIHY BiJl aHAJOTIYHUX IOKa3HUKIB Y
MAIli€EHTIB 3 CETMEHTAPHUM Ta IHCTAIbHUM KOJITOM. EHAOCKOIIYHA aKTHBHICTH 3a I1HACKCOM
Rachmilewitz y mite#t 3 TOTalIbHUM Ta CETMEHTAPHMM KOJITOM BiJIIMOBiJaNa MOMIPHOMY CTYIICHIO -
5,8+0,3 Oama ta 4,1+0,3 Oana, BIAMOBIOHO), 3 JUCTAIBHUM KOJITOM — MiHIMaJIbHIA aKTHBHOCTI
(2,9+0.,4 6ana), mro 36iracTecs 3 iHgekcoM kiiniunoi aktiueaOocTi PUCAL (rs = 0,712, p<0,05).
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ARTICLE INFO ABSTRACT

Received 27 August 2020 Actuality. The infection with cytomegalovirus (CMV) and Epstein-Barr virus

Accepted 18 October 2020 (EBV) in the patients with systemic lupus erythematosus (SLE) is of

Published 31 October 2020 particular interest to researchers. SLE is a chronic autoimmune disease of
unknown etiology that is characterized by multisystemic lesions and is

KEYWORDS potentially life-threatening [1, 2, 3].

The severity of the problem is caused by the fact that active viral infection
can change the manifestations of SLE, but these changes are not always
specific, so primary care physicians have no reason to suspect active virus
infection at the first stage of examination of SLE patients and prescribe
expensive direct virological tests accordingly.

It has not been definitively established yet which complaints are the most
meaningful regarding the presence of active viral infection in patients
with SLE.

The purpose of the research was to study complaints in SLE patients with active cytomegalovirus and Epstein-
Barr virus infection and determine their diagnostic value.

Materials and methods. We randomly enrolled 120 SLE patients — 15 men (12.50%) and 105 women (87.50%)
aged 18 to 69 years. All patients received treatment at the Rheumatology Department of Lviv Regional Clinical
Hospital in 2014-2019. The diagnosis of SLE was established based on the diagnostic criteria of the American
College of Rheumatologists (ACR, 1997). In addition, IgM and IgG antibodies to serum viruses were detected
for the diagnosis of CMV and EBV infection. To confirm the presence of active viral infection, viruses were
detected in media (CMV - urine, blood; EBV - oral mucosa, blood) by polymerase chain reaction, resulting in
28 patients with SLE (23.33%) detected active CMV infection, in 21 patients with SLE (17.50%) - active EBV
infection and in 15 patients with SLE (12.5%) - a combination of active CMV and EBV infection.

To achieve the purpose of the study, we identified three steps: the first step was to analyze complaints in patients
with SLE with active CMV infection and determine their diagnostic value, the second - in the analysis of
complaints in patients with SLE with active EBV infection and clarify their diagnostic values and the third - in
the analysis of complaints in patients with SLE with a combination of active CMV and EBV infection and
clarification of their diagnostic value. We identified three steps: the first step was to analyze complaints in
patients with SLE with active CMV infection and determine their diagnostic value, the second - in the analysis
of complaints in patients with SLE with active EBV infection and clarify their diagnostic values and the third -
in the analysis of complaints in patients with SLE with a combination of active CMV and EBV infection and
clarification of their diagnostic value.

systemic lupus erythematosus,
cytomegalovirus,
Epstein Barr virus.
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Statistical analysis was performed by calculating the chances of establishing the phase of CMV and EBV
infection in patients with SLE, using a separate feature - a marker that can be detected during the initial
examination of the patient. The probable probability of active infection was determined using indicators of
sensitivity, specificity and accuracy [4]. The actual material was processed on a personal computer in MS Excel
and SPSS on the basis of conjugation tables with calculation of diagnostic value indicators. The association
between active infection and a particular patient complaint was considered to be confirmed when the coefficient
of association exceeded 0.5 (or 0.3 for the coefficient of contingency).

Research results. 1t was found that in patients with SLE the presence of active cytomegalovirus infection among
the main complaints significantly more often indicate the presence of myalgias (coefficient of association 0.79) or
fever (0.51), or chills of the extremities (0.51), or arthralgia (coefficient of contingent 0.31). The presence of active
virus Epstein - Barr infections are significantly more often evidenced by the presence of myalgias (coefficient of
contingent 0.31) or sleep disorders (coefficient of association 0.84), or mood swings (0.74), or fever (0.61), or the
appearance of new rashes (0.53). On the presence of a combination of active cytomegalovirus and virus Epstein -
Barr infections significantly more often indicate complaints of sleep disturbances (coefficient of association 0.97)
or mood swings (0.83), or a feeling of dryness in the eyes (0.51), or fever (0.50).

Conclusions. The presence of active cytomegalovirus infection in patients with systemic lupus erythematosus
among the main complaints often indicates the presence of myalgias or fever, or chills of the extremities, or
arthralgia, the presence of active virus Epstein - Barr infection - myalgia or sleep disturbances, or mood swings, or
fever, or the appearance of new rashes, the presence of their combination - sleep disturbances or mood swings, or a
feeling of dryness in the eyes, or fever, which can be used in the diagnostic algorithm.

The established patterns of complaints allow us to reasonably suspect in patients with systemic lupus
erythematosus the presence of active cytomegalovirus and Epstein-Barr virus infection, the final verification of
which requires the use of direct serological tests.
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Actuality. The infection with cytomegalovirus (CMV) and Epstein-Barr virus (EBV) in the
patients with systemic lupus erythematosus (SLE) is of particular interest to researchers. SLE is a
chronic autoimmune disease of unknown etiology that is characterized by multisystemic lesions and is
potentially life-threatening [1, 2, 3].

The severity of the problem is caused by the fact that active viral infection can change the
manifestations of SLE, but these changes are not always specific, so primary care physicians have no
reason to suspect active virus infection at the first stage of examination of SLE patients and prescribe
expensive direct virological tests accordingly.

It has not been definitively established yet which complaints are the most meaningful
regarding the presence of active viral infection in patients with SLE.

The purpose of the research was to study complaints in SLE patients with active
cytomegalovirus and Epstein-Barr virus infection and determine their diagnostic value.

Materials and methods. We randomly enrolled 120 SLE patients — 15 men (12.50%) and 105
women (87.50%) aged 18 to 69 years (the average age 39.38+12.40). All patients received treatment at
the Rheumatology Department of Lviv Regional Clinical Hospital in 2013-2016. The patients
underwent comprehensive clinical, laboratory and instrumental examinations of their organs and
systems and were diagnosed with SLE in accordance with the Order of the Ministry for Health of
Ukraine No. 676 of October 12, 2006 “On the Approval of Protocols for the Provision of Medical Care
in the Rheumatology Specialty”. The written consents to participate in comprehensive examinations in
accordance with the principles of Helsinki Human Rights Declaration, Council of Europe Convention
on Human Rights and Biomedicine, as well as the relevant laws of Ukraine, were duly obtained.

Routine laboratory tests were performed for all patients with SLE. In addition, we searched for
the presence of IgM and 1gG antibodies to CMV and EBYV in blood serum to diagnose viral infections
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(by means of enzyme-linked immunosorbent assay using Cobas e411 Immunochemical
Electrochemiluminescent Analyzer, Roche Diagnostics, Switzerland). To confirm the presence of active
viral infection, viruses were detected by polymerase chain reaction. We found active CMV infection in
28 patients with SLE (23.33%). Active EBV infection was diagnosed in 21 patients with SLE (17.50%).
The combination of active CMV and EBYV infection was found in 15 patients with SLE (12.5%).

To achieve the purpose of the study, we identified three steps: the first step was to analyze
complaints in patients with SLE with active CMV infection and determine their diagnostic value, the
second - in the analysis of complaints in patients with SLE with active EBV infection and clarify their
diagnostic values and the third - in the analysis of complaints in patients with SLE with a combination
of active CMV and EBV infection and clarification of their diagnostic value.

The statistical analysis was performed by calculating the chances of determining the phase of
CMV and EBYV infection in patients with SLE on the basis of a separate manifestation — a marker that
can be detected during the initial examination of the patient. The probability of active infection was
determined using indicators of sensitivity, specificity, and accuracy. Sensitivity (true positive rate)
reflects the proportion of positive results that correctly identify the sick subject as sick. Specificity
(true negative rate) reflects the proportion of negative results that correctly identify the healthy subject
as such, and accuracy reflects the proportion of correct diagnoses based on the information about a
positive or negative result. We also determined odds ratio (an indicator that shows how much the
absence or presence of a certain manifestation is associated with the presence or absence of a specific
disease in the statistical group), the coefficient of association (a statistic that shows how close the
stochastic relationship between qualitative manifestations, alternative random variables is) [1]. The
data was processed on a personal computer in MS Excel and SPSS applications on the basis of
contingency tables with the calculation of diagnostic value, as well as in Statistica 6.0 aplication using
the methods of descriptive statistics The relationship between active infection and a particular
complaint was considered to be confirmed when the absolute value of the association coefficient
exceeded 0.5 (or 0.3 for the contingency coefficient).

Research results.

The results of the first step — the analysis of the complaints of patients with SLE and high
levels of antibodies to CMV — are shown in Table. 1.

Table 1. The prevalence of complaints in the patients with SLE and active CMV

Patients with SLE and active | Patients with SLE without active

Complaints of patients with SLE CMV infection CMV infection

n % n %

1 2 3 4 5

Joint pain 28 100.00 62 67.39
Muscle pain (myalgia) 26 92.86 56 60.87
Morning stiffness 7 25.00 36 39.13
New rashes 20 71.43 62 67.39
Hair loss 6 2143 33 35.87
Itchy skin 6 21.43 12 13.04
Acrohypothermy 20 71.43 41 44.57
Fever 17 60.71 31 33.70
Edema 4 14.29 8 8.70
Dyspnea 8 28.57 33 35.87
Cough 2 7.14 16 17.39
Arterial hypertension 6 21.43 35 38.04
Palpitations 7 25.00 18 19.57
Heart pain 6 21.43 10 10.87
Feeling of skipping beats 3 10.71 10 10.87
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Continuation of table 1.

1 2 3 4 5

Nausea 6 21.43 18 19.57
Bitter taste in the mouth 10 35.71 28 30.43
Epigastric pain 8 28.57 24 26.09
Right upper quadrant

odomine] pgin 6 21.43 19 20.65
Appetite disorders 14 50.00 32 34.78
Painful urination 6 21.43 13 14.13
Dry eye 16 57.14 34 36.96
Fingers numbness 3 10.71 6 6.52
Headaches 14 50.00 34 36.96
Sleep disorders 6 21.43 9 9.78
Mood swings 8 28.57 14 15.22

Analyzing the complaints of patients with SLE and CMV infection, we found joint pain in all
patients with SLE and active CMV infection (100.0%) and in most patients with SLE without active
CMV infection (67.39%). The sensitivity of the complaint as a marker of active CMV infection
reached 100.00%, specificity — 31.11%, accuracy — 47.46%. We found statistically significant
relationship between the presence of this marker and belonging to the group with active CMV
infection (direct relationship, coefficient of contingency = 0.31). Complaints of muscle pain (myalgia)
were voiced by 26 patients with SLE and active CMV infection (92,86%) and by 56 patients without
active CMV infection (60.80%). These complaints were 8.36 times more prevalent in patients with
SLE and active CMV infection (sensitivity — 92.86%, specificity — 39.13%, accuracy — 51.67%). We
found a statistically significant relationship between this marker and belonging to the group with
active CMV infection (direct relationship, coefficient of association = 0.79). The complaints of
morning stiffness were voiced by 7 patients with SLE and active CMV infection (25.00%). The same
complaints were voiced by 36 patients with SLE without active CMV infection (39.13%). 71.43% of
patients with SLE and active CMV infection and 67.39% of patients without active CMV infection
complained of skin rashes. We received the complaints of hair loss only from 6 patients with SLE and
active CMV infection (21.43%) and from 33 patients with SLE without active CMV infection
(35.87%). 20 patients with SLE and active CMV infection (71,43%) and 41 patients with SLE without
active CMV infection (44,57%) complained of acrohypothermy. These complaints were more
prevalent in patients with SLE and active CMV infection than in patients with SLE without active
CMV infection (sensitivity — 71.43%, specificity — 55.43%, accuracy — 59.17%), we found a
statistically significant relationship between this marker and belonging to the group with active CMV
infection (direct relationship, coefficient of association = 0.51). 21.43% of patients with SLE and
active CMV infection and 13.04% of patients without active CMV infection complained of itchy skin.
17 SLE patients with active CMV infection (60.71%) complained of recurrent fever. 31 patients
(33.70%) with SLE without active CMV infection had the same complaints. Complaints of fever were
3.04 times more prevalent in patients with SLE and active CMV infection. The sensitivity of this
marker for the detection of acute CMV infection was 60.61%, specificity — 66.30%, accuracy —
65.00%. We found a statistically significant relationship between the marker and belonging to the
group with active CMV infection (direct relationship, coefficient of association = 0.51). The
complaints of the edema of the lower extremities were voiced by 4 patients (14.29%) with SLE and
active CMV infection. These complaints were also voiced by 8 patients with SLE without active CMV
infection (8.70%). Complaints of dyspnea were voiced by 28.57% of patients with SLE and active
CMV infection and 35.87% of patients with SLE without active CMV infection. Complaints of cough
were voiced by 7.14% of patients with SLE and active CMV infection and by 17.39% of patients with
SLE without acute CMV infection. The cardiovascular system complaints included arterial
hypertension in 6 patients with SLE and active CMV infection (21.43%). The same complaints were
voiced by 35 patients with SLE without active CMV infection (38.04%). Complaints of palpitations
were voiced by 7 patients with SLE and active CMV infection (25.00%) and by 18 SLE patients
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without active CMV infection (19.57%). Heart pain was detected in 6 patients with SLE and active
CMV infection (21.43%). The same complaints were also voiced by 10 patients with SLE without
active CMV infection (10.87%). The feeling of skipping beats disturbed 3 patients with SLE with
active CMV infection (10.71%) and 10 patients without active CMV infection (10.87%). On the part
of the digestive system, 6 patients with SLE and active CMV infection (21.43%) and 18 patients
without active CMV infection (19.57%) complained of nausea. The bitter taste in the mouth bothered
10 patients with SLE and active CMV infection (35.71%) and 28 patients with SLE without active
CMV infection (30.43%). Complaints of epigastric pain were voiced by 8 patients with SLE and active
CMV infection (28.57%) and 24 patients with SLE without active CMV infection (26.09%).
Complaints of right upper quadrant abdominal pain were voiced by 6 patients with SLE and active
CMV infection (21.43%) and by 19 patients with SLE without active CMV infection (20.65%).
Appetite disorders bothered 50.00% of patients with SLE and active CMV infection and 34.78% of
patients with SLE without active CMV infection. Complaints of painful urination were voiced by 6
patients with SLE and active CMV infection (21.43%) and by 13 patients with SLE without active
CMV infection (14.13%). 57.14% of patients with SLE and acute CMV infection and 36.96% of
patients with SLE without active CMV infection complained of having dry eyes. Complaints of fingers
numbness were voiced by 3 patients with active CMV infection (10.71%) and by 6 patients without
active CMV infection (6.52%). 14 patients with SLE and active CMV infection (50.00%) and 34
patients without active CMV infection (36.96%) complained of headaches. Sleep disorders bothered 6
SLE patients with active CMV infection (21.43%) and 9 SLE patients without active CMV infection
(9.78%). Complaints of mood swings were voiced by 28.57% of SLE patients with active CMV
infection and 9.78% of SLE patients without active CMV infection.

The results of our research to determine the diagnostic value of complaints in patients with
SLE and active CMV infection are shown in Table 2.

Table 2. The diagnostic value of complaints in patients with SLE and active CMV infection

Complaints of Odds = Coefficient of = Coefficient of

patients with SLE Sensitivity - Specificity  Accuracy ratio association contingency

1 2 3 4 5 6 7
Joint pain 100,00 31,11 - 47,46 1 0,31
?r"n‘;sgl'geis)a'” 92,86 39,13 51,67 8,36 0,79 -
Morning stiffness 26,92 60,87 53,39 0,57 -0,27 -
New rashes 71,43 32,61 41,67 1,21 0,09 -
Hair loss 21,43 64,13 54,17 0,49 -0,34 -
Itchy skin 21,43 86,96 71,67 1,82 0,29 -
Acrohypothermy 71,43 55,43 59,17 3,11 0,51 -
Fever 60,71 66,30 65,00 3,04 0,51 -
Edema 14,29 92,16 75,38 1,96 0,32 -
Dyspnea 28,57 64,13 55,83 0,72 -0,17 -
Cough 7,14 82,61 65,00 0,37 -0,46 -
Acrterial hypertension 21,43 61,96 52,50 0,44 -0,38 -
Palpitations 25,00 80,43 67,50 1,37 0,16 -
Feeling of skipping 49,73 8013 7083 0,98 0,01 i
Heart pain 21,43 89,13 73,33 2,24 0,38 -
Nausea 21,43 80,43 66,67 1,21 0,06 -
Bitter taste in the
mouth 35,71 69,57 61,67 1,27 0,12 -
Epigastric pain 28,57 73,91 63,33 1,13 0,06 -
Right upper quadrant ) 44 7935 6583 1,05 0,02 i

abdominal pain
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Continuation of table 2.

1 I 3 4 5 6 7
Appetite disorders 50,00 65,22 61,67 1,88 0,30 -
Painful urination 21,43 85,87 70,83 1,66 0,25 -
Dry eye 57,14 65,66 63,78 2,55 0,44 -
Fingers numbness 10,71 93,48 74,17 1,72 0,26 -
Headaches 50,00 63,04 60,00 1,71 0,43 -
Sleep disorders 21,43 90,22 74,17 2,52 0,38 -
Mood swings 28,57 84,78 71,67 2,23 -0,40 -

Thus, we found that joint pain, muscle pain, acrohypothermy and fever were manifestations of
active CMV infection in patients with SLE.

The results of the second step — the analysis of the complaints of patients with SLE and active
EBV — are shown in Table 3.

Table 3. The prevalence of complaints in patients with SLE with active EBV infection

. . Patients with SLE and active | Patients with SLE without active
C(_)mplamts of patients EBV infection EBYV infection
with SLE

n % n %
Joint pain 17 80.95 73 73.74
Muscle pain (myalgia) 21 100.00 61 61.62
Morning stiffness 11 52.38 32 32.32
New rashes 18 85.71 64 64.65
Hair loss 11 52.38 28 28.28
Itchy skin 8 38.10 53 53.54
Acrohypothermy 6 28.57 12 12.12
Fever 15 71.43 37 37.38
Edema 3 14.29 9 9.09
Dyspnea 11 52.38 30 30.30
Cough 4 19.05 14 14.14
Acrterial hypertension 9 42.86 32 32.32
Palpitations 7 33.33 18 18.18
Heart pain 4 19.05 9 9.09
Feeling of skipping beats 5 23.81 11 11.11
Nausea 4 19.05 20 20.20
Bitter taste in the mouth 9 42.86 29 29.29
Epigastric pain 7 33.33 25 25.25
Rignt upper quadrant 7 33.33 18 18.18
Appetite disorders 12 57.14 34 34.34
Painful urination 6 28.57 13 13.13
Dry eye 13 61.60 37 37.37
Fingers numbness 2 9.52 7 7.07
Headaches 12 57.14 36 36.36
Sleep disorders 9 42.86 6 6.06
Mood swings 10 47.62 12 12.12
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Analyzing the complaints of patients with SLE infected with active EBV, we recorded joint
pain in 17 patients with SLE and active EBV infection (80.95%) and 73 patients with SLE without
active EBV infection (73.74%). Complaints of muscle pain were voiced by all patients with SLE and
active EBV infection (100.00%) and by 61 patients with SLE without active EBV infection (61.62%).
The sensitivity of these complaints as a marker to detect active EBV infection was 100.00%,
specificity — 38.38%, accuracy — 49.17%. We found a statistically significant relationship between the
marker and belonging to the group with active EBV infection (direct relationship, coefficient of
contingency = 0.31). Complaints of morning stiffness were voiced by 11 patients with SLE and active
EBV infection (52.38%). The same complaints were voiced by 32 patients with SLE without active
EBV infection (32.32%). 85.71% of patients with SLE and active EBV infection and 64.65% of
patients with SLE without active EBV infection complained of skin rashes. These complaints were
3.28 times more prevalent in patients with SLE and active EBV infection than without it (sensitivity —
85.71%, specificity — 35.35%, accuracy — 44.17%). We found a statistically significant relationship
between the complaints of skin rashes and belonging to the group with active EBV infection (direct
relationship, coefficient of association = 0.53). We found complaints of hair loss in 11 patients with
SLE and active EBV infection (52.38%) and 28 patients with SLE without acute EBV infection
(28.28%). Complaints of acrohypothermy were voiced by 8 patients with SLE and active EBV
infection (38.10%) and by 53 patients with SLE without active EBV infection (53.54%). 15 patients
with SLE and active EBV infection (71.43%) complained of periodic fever. The same complaints were
voiced by 37 patients with SLE without active EBV infection (37.38%). Thus, complaints of fever
were 4.19 times more prevalent in patients with SLE and active EBV infection. The sensitivity of this
marker for the detection of acute EBV infection was 71.43%, specificity — 62.63%, accuracy —
64.17%. We found a statistically significant relationship between the marker and belonging to the
group with active CMV infection (direct relationship, coefficient of association = 0.61). Complaints of
edema of the lower extremities were voiced by the 3 patients with SLE and active EBV infection
(14.29%). These complaints were also voiced by the 9 patients with SLE without active EBV infection
(9.09%). Complaints of dyspnea were voiced by 52.38% of patients with SLE and active EBV
infection and 30.30% of patients with SLE without active EBV infection. Complaints of cough were
voiced by 19.05% of patients with SLE and active EBV infection and by 14.14% of patients with SLE
without acute EBV infection. Complaints of arterial hypertension were voiced by 9 patients with SLE
and active EBV infection (42.86%). The same complaints were voiced by 32 patients with SLE
without active EBV infection (32.32%). Complaints of palpitations were voiced by the 7 patients with
SLE and active EBV infection (33.33%) and by 18 patients with SLE without active EBV infection
(18.18%). The feeling of skipping beats disturbed 19.05% patients with SLE with active CMV
infection and 9.09% patients without active CMV infection (10.87%). Only 5 patients with SLE and
active EBV infection (23.81%) complained of heart pain. The same complaints were voiced by 11
patients with SLE without active EBV infection (11.11%). On the part of the digestive system, 4
patients with SLE and active EBV infection (19.05%) and 20 patients with SLE without active EBV
infection (20.20%) complained of nausea. Bitter taste in the mouth bothered 9 patients with SLE and
active EBV infection (42.86%) and 29 patients with SLE without active EBV infection (29.29%).
Complaints of epigastric pain were voiced by 7 patients with SLE and active EBV infection (33.33%)
and 25 patients with SLE without active EBV infection (25.25%). Complaints of right upper quadrant
abdominal pain were voiced by 7 patient with SLE and active EBV infection (33.33%) and by 18
patients with SLE without active EBV infection (18.18%). Appetite disorders were reported in 12
patients with SLE and active EBV infection (57.14%). The same complaints were found in 34.34% of
patients with SLE without active EBV infection. Complaints of painful urination were voiced by 6
patients with SLE and active EBV infection (28.57%) and by 13 patients without active EBV infection
(13.13%). 61.60% of patients with SLE and acute EBV infection and 37.37% of patients with SLE
without active EBV infection complained of having dry eyes. Complaints of fingers numbness were
voiced by 2 patients with SLE and active EBV infection (9.52%) and by 7 patients with SLE without
active EBV infection (7.07%). 12 patients with SLE and active EBV infection (9.52%) and 36 patients
with SLE without active EBV infection (36.36%) complained of headaches. Sleep disorders bothered
9 patients with SLE and active EBV infection (42.86%) and 6 patients with SLE without active EBV
infection (6.06%). Such complaints were more prevalent in patients with active EBV infection than
without it (sensitivity — 43.86%, specificity — 93.94%, accuracy — 85.00%). There was a statistically

36 7(34), October 2020 RS Global



Science Review ISSN 2544-9346

significant relationship between the complaints of sleep disorders and belonging to the group with
active EBV infection (direct relationship, coefficient of association = 0.84). Complaints of mood
swings were voiced by 47.62% of patients with SLE and active EBV infection and by 12.12% of
patients with SLE without active EBV infection. These complaints were more prevalent in patients
with SLE and active EBV infection (sensitivity — 47.62%, specificity — 87.88%, accuracy — 80.83%).
We found a statistically significant relationship between the marker and belonging to the group with
active EBV infection (direct relationship, coefficient of association = 0.74).

The results of our research to determine the diagnostic value of complaints in patients with
SLE and active EBV infection are shown in Table 4.

Table 4. The diagnostic value of complaints in patients with SLE and active EBV infection

Complaint_s of Sensitivity = Specificity Accuracy Odpls Coeffiqierjt of Coeff_icient of
patients with SLE ratio association contingency
Joint pain 80,95 26,26 35,83 1,51 0,20 -
Muscle pain 100,00 38,38 49,17 - 1,00 0,31
(myalgia)

Morning stiffness 52,38 67,68 65,00 2,30 0,39 -
New rashes 85,71 35,35 44,17 3,28 0,53 -
Hair loss 52,38 71,71 68,33 2,79 0,47 -
Itchy skin 38,10 46,46 45,00 0,53 -0,30 -
Acrohypothermy 28,57 87,88 77,50 2,90 0,49 -
Fever 71,43 62,63 64,17 4,19 0,61 -
Edema 14,29 90,91 77,50 1,67 0,25 -
Dyspnea 52,38 69,70 66,67 2,53 0,43 -
Cough 19,05 85,86 74,17 1,43 0,18 -
Arterial hypertension 42,86 67,68 63,33 1,57 0,23 -
Palpitations 33,33 81,82 73,33 2,25 0,38 -
E::t';r‘g of skipping 19,05 90,91 7833 | 2,35 0,40 -
Heart pain 23,81 88,89 77,50 2,50 0,43 -
Nausea 19,05 79,80 69,17 0,93 -0,04 -
E]gmta“e in the 42,86 7071 6583 181 0,29 ;
Epigastric pain 33,33 74,75 67,50 1,48 0,19 -
;:gz:n“iﬂgfgg%adram 33,33 81,82 7333 2725 0,38 ;
Appetite disorders 57,14 65,66 64,17 2,55 0,44 -
Painful urination 28,57 86,87 76,67 2,65 0,45 -
Dry eye 61,90 63,64 63,33 2,84 0,48 -
Fingers numbness 9,52 92,93 78,33 1,38 0,16 -
Headaches 57,14 63,64 62,50 2,33 0,40 -
Sleep disorders 42 .86 93,94 85,00 | 11,63 0,84 -
Mood swings 47,62 87,88 80,83 6,59 0,74 -

Thus, we found that among the complaints of patients with SLE, muscle pain, the appearance
of new rashes, fever, sleep disturbances and mood swings are manifestations of active EBV infection.

The results of the analysis of the main complaints in patients with SLE with a combination of
active CMV and EBV infection (third step) are presented in table. 5.
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Table 5. The prevalence of complaints in patients with SLE with a combination of active CMV
and EBV infection

Patients with SLE and Patients with SLE without
Complaints of patients with SLE combination of activ_e CMV and | combination 01_" activ_e CMV
EBYV infection and EBV infection
n % n %
Joint pain 12 80.00 78 74.29
Muscle pain (myalgia) 15 100.00 67 63.81
Morning stiffness 5 33.33 38 36.19
New rashes 9 60.00 73 69.52
Hair loss 2 13.33 37 35.24
Itchy skin 5 33.33 51 48.57
Acrohypothermy 4 26.67 14 13.33
Fever 10 66.67 42 40.00
Edema 3 20.00 9 8.57
Dyspnea 0 0.00 41 39.05
Cough 1 6.67 17 16.19
Arterial hypertension 8 53.33 33 31.43
Palpitations 5 33.33 20 19.05
Heart pain 3 20.00 10 9.52
Feeling of skipping beats 4 26.67 12 11.43
Nausea 5 33.33 19 18.10
Bitter taste in the mouth 6 40.00 32 30.48
Epigastric pain 3 20.00 12 11.43
Right upper quadrant abdominal pain| 5 33.33 20 19.05
Appetite disorders 9 60.00 37 35.24
Painful urination 4 26.67 15 14.29
Dry eye 10 66.67 41 39.05
Fingers numbness 2 13.33 7 6.67
Headaches 9 60.00 39 37.14
Sleep disorders 11 73.33 4 3.81
Mood swings 9 60.00 13 12.38

Analyzing the complaints in patients with SLE with a combination of active CMV and EBV
infection, we recorded joint pain in 12 patients with SLE (80.00%). The same complaints were found
in 78 patients with SLE without a combination of active CMV and EBV infections (74.29%).
Myalgias were detected in all patients with SLE with a combination of active CMV and EBV
infections (100.00%) and in 67 patients without a combination of active CMV and EBV infection
(63.81%). Complaints of morning stiffness (33.33%) were recorded in 5 patients with SLE with a
combination of active CMV and EBV infection. The same complaints were found in 38 patients with
SLE without a combination of active CMV and EBV infections (36.19%). 60.00% of patients with
SLE with a combination of active CMV and EBV infection and 69.52% of patients without a
combination of active CMV and EBV infection complained of skin rashes. We found complaints of
hair loss in only 2 patients with SLE with active CMV and EBV infection (13.33%) and in 37 patients
with SLE without active CMV and EBV infection (35.24%). Complaints of acrohypothermy were
expressed by 5 patients with SLE with active CMV and EBV infection (33.33%) and 51 patients with
SLE without active CMV and EBV infection (48.57%). We recorded complaints of itchy skin in only 4
patients with SLE with active CMV and EBV infection (26.67%) and in 14 patients with SLE without

38 7(34), October 2020 RS Global




Science Review ISSN 2544-9346

active CMV and EBYV infection (13.33%). Among the patients we examined, 10 patients with SLE
with active CMV and EBV infection (66.67%) complained of periodic fever. In the group of patients
with SLE without active CMV and EBV infection, the same complaints were expressed by 42 patients
(40.00%). Complaints of fever 3.00 times more common in patients with SLE with active CMV and
EBV infection. The sensitivity of the marker for the detection of active CMV and EBV infection is
66.67%, specificity - 60.00%, accuracy - 60.83%. A statistically significant association (direct
relationship, coefficient of association = 0.50) was established between the marker and belonging to
the group with active CMV and EBV infection. Complaints of edema of the lower extremities
(20.00%) were found in 3 patients with SLE with active CMV and EBV infection. These complaints
were recorded in 9 patients with SLE without active CMV and EBV infection (8.57%). Complaints of
shortness of breath were recorded only in patients with SLE with active CMV and EBV infection
(39.05%). In 6.67% of patients with SLE with active CMV and EBV infection and in 16.19% of
patients with SLE without active CMV and EBV infection, complaints of cough were recorded.
Among the complaints from the cardiovascular system in 8 patients with SLE with active CMV and
EBV infection revealed an increase in blood pressure (53.33%). The same complaints were expressed
by 33 patients with SLE without active CMV and EBV infection (31.43%). Among patients with SLE,
complaints of palpitations were recorded in 5 patients with SLE with active CMV and EBV infection
(33.33%) and in 20 patients without active CMV and EBYV infection (19.05%). Pain in the heart was
detected in 4 patients with SLE with active CMV and EBV infection (26.67%). The same complaints
were expressed by 12 patients with SLE without active CMV and EBV infection (11.43%). On the part
of the digestive system, 5 patients with SLE with active CMV and EBV infection (33.33%) and 19
patients without active CMV and EBV infection (18.10%) complained of nausea. The feeling of
bitterness in the oral cavity bothered 6 patients with SLE with active CMV and EBV infections
(40.00%) and 32 patients with SLE without active CMV and EBV infections (30.48%). Complaints of
epigastric pain were expressed by 3 patients with SLE with active CMV and EBV infections (20.00%)
and 12 patients with SLE without active CMV and EBYV infections (11.43%). Complaints of pain in
the right hypochondrium were recorded in 5 patients with SLE with active CMV and EBV infection
(33.33%) and in 20 patients with SLE without active CMV and EBV infections (19.05%). Appetite
disorders were recorded in 9 patients with SLE with active CMV and EBV infection (60.00%). The
same complaints were found in 37 patients with SLE without active CMV and EBV infection
(35.24%). Complaints of discomfort during urination were recorded in 4 patients with SLE with active
CMV and EBV infection (26.67%) and in 15 patients without active CMV and EBV infection
(14.29%). 66.67% of patients with SLE with active CMV and EBYV infection and 39.05% of patients
with SLE without active CMV and EBV infection complained of dry eyes. The sensitivity of the
complaint for the detection of active CMV and EBV infection is 66.67%, specificity - 60.95%,
accuracy - 61.67%. There was a statistically significant association (direct relationship, coefficient of
association = 0.51) between the marker and belonging to the group with active CMV and EBV
infection. Among patients with SLE, complaints of finger numbness were recorded in 2 patients with
active CMV and EBYV infection (13.33%) and in 7 patients without active CMV and EBYV infection
(6.67%). Nine patients with SLE with active CMV and EBV infection (60.00%) and 39 patients
without active CMV and EBYV infection (37.14%) complained of headache. Sleep disorders disturbed
11 patients with SLE with active CMV and EBV infection (73.33%) and 4 patients with SLE without
active CMV and EBYV infection (3.81%). Such a complaint is more often recorded in patients with
active CMV and EBYV infection than without it (sensitivity - 73.33%, specificity - 96.19%, accuracy -
93.33%). The presence of complaints of sleep disturbances is related to belonging to the group with
active CMV and EBYV infection (direct connection, association coefficient 0.97). Complaints of mood
swings were found in 60.00% of patients with SLE with active CMV and EBV infection and in
12.38% of patients with SLE without active CMV and EBV infection. These complaints are more
common in patients with SLE with active CMV and EBV infection (sensitivity - 60.00%, specificity -
87.62%, accuracy - 84.17%). We found a significant association between the marker and belonging to
the group with active CMV and EBV infection (direct relationship, coefficient of association = 0.83).
The results of our study to study the diagnostic value of complaints in patients with SLE with active
EBV infection are presented in table 6.
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Table 6. The diagnostic value of complaints in patients with SLE with a combination of active
CMV and EBV infection

Complaints of Sensitivity  Specificity | Accurac Odds = Coefficient of | Coefficient of
patients with SLE y =P y Y ratio association contingency

Joint pain 80,00 25,71 3250 1,38 0,16 -
Muscle pain

(myalgig) 100,00 36,19 44,17 - 1 0,26
Morning stiffness 33,33 63,81 60,00 0,88 -0,06 -
New rashes 60,00 30,48 34,17 0,66 -0,21 -
Hair loss 13,33 64,76 58,33 0,28 -0,56 -
Itchy skin 33,33 51,43 49,17 0,53 -0,31 -
Acrohypothermy 26,67 86,67 79,17 2,36 0,41 -
Fever 66,67 60,00 60,83 3,00 0,50 -
Edema 20,00 91,43 82,50 | 2,67 0,45 -
Dyspnea 0,00 60,95 53,33 0,00 -1,00 -0,27
Cough 6,67 83,81 74,17 0,37 -0,46 -
Acrterial hypertension 53,33 68,57 66,67 2,49 0,43 -
Palpitations 33,33 80,95 75,00 2,13 0,36 -
Egzt';r‘g of skipping 20,00 90,48 81,67 238 0,41 -
Heart pain 26,67 88,57 80,83 2,82 0,48 -
Nausea 33,33 81,90 7583 2,26 0,39 -
pitter taste In the 40,00 6952 6583 152 0,21 i
Epigastric pain 20,00 88,57 80,00 1,94 0,32 -
?ggg;}‘:ﬁgf;gﬁfdram 33.33 8095 7500 213 0,36 .
Appetite disorders 60,00 64,76 64,17 2,76 0,47 -
Painful urination 26,67 85,71 78,33 2,18 0,37 -
Dry eye 66,67 60,95 61,67 3,12 0,51 -
Fingers numbness 13,33 93,33 83,33 2,15 0,37 -
Headaches 60,00 62,86 62,50 2,54 0,43 -
Sleep disorders 73,33 96,19 93,33 | 69,44 0,97 -
Mood swings 60,00 87,62 84,17 10,62 0,83 -

Thus, we found that among the complaints of patients with SLE fever, dry eyes, sleep
disturbances and mood swings are a manifestation of a combination of active CMV and EBV
infection.

Conclusions. About the presence of active cytomegalovirus infection in patients with systemic
lupus erythematosus among the main complaints is significantly more often evidenced by the presence
of myalgias (coefficient of association 0.79), or fever (0.51), or acrohypothermy (coefficient of
association 0.51), or arthralgia (coefficient of contingency 0.31). About the presence of active Epstein
- Barr viral infection in patients with systemic lupus erythematosus among the main complaints
significantly more often indicates the presence of sleep disorders (coefficient of association 0.84), or
mood swings (0.74), or fever (coefficient of association 0.61), or the appearance of new rashes (0.53),
or myalgias (coefficient of contingency 0.31), About the presence of a combination of active
cytomegalovirus and virus Epstein- Barr infection in patients with systemic lupus erythematosus
among the main complaints significantly more often indicates complaints of sleep disturbances
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(coefficient of association 0.97), or mood swings (0.83), or a feeling of dryness in the eyes (0.51), or
fever (0.50), which can be used in the diagnostic algorithm.

The established patterns of complaints in patients with systemic lupus erythematosus can
reasonably be suspected the presence of active CMV and Epstein - Barr viral infection, the final
verification of which requires the use of direct serological tests.
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