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ANALYSIS OF ORGANIZATIONAL MODELS OF DISASTER MEDICINE SERVICE OF THE
MINISTRY OF HEALTH OF THE RUSSIAN FEDERATION AT REGIONAL LEVEL*

M. V. Bystrov'

"National Medical and Surgical Center named after N.I. Pirogov of the Ministry of Healthcare of the Russian
Federation, Moscow, Russian Federation

Abstract. The results of study and analysis of organizational and functional changes in the Disaster Medicine Service of the
Ministry of Health of Russia at the regional level, organizational models of the Disaster Medicine Service functioning in the sub-
jects of the Russian Federation are presented. The study was conducted at the All-Russian Center for Disaster Medicine "Zashchita"
(since 2015) and at the Federal Center for Disaster Medicine of the National Medical and Surgical Center named after
N.I. Pirogov of the Ministry of Health of Russia.

The purpose of the study is to analyze organizational models of the Disaster Medicine Service functioning at the regional level.
Materials and research methods. The following methods were used in the study: expert evaluation, statistical, analytical, field
observation, etc.

The method of expert evaluation was applied through questionnaire survey of experts — Russian experts in the field of disaster medi-
cine and emergency medical care. The questionnaires were filled in twice — questionnaire N21 — in 2015 and questionnaire N22 — in
2019-2020; a total of 529 people took part. Questionnaires N2 1 and N2 2 included questions and provisions relating to organiza-
tional models of the Disaster Medicine Service functioning at the regional level and to organizational and functional changes in the
Disaster Medicine Service of the subjects.

Results of the study and their analysis. The results of the research helped to formulate a number of principle statements on further
improvement of the Disaster Medicine Service, including development of organizational structure, implementation of its organiza-
tional models at the regional level.
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AHAJIN3 OPTAHU3ALMOHHbIX MOOENEN ®YHKLIMOHUPOBAHUS
CNYXBbl MEOULMHBbI KATACTPO® MUHUCTEPCTBA 3PABOOXPAHEHUS
POCCUNCKOWN DEQEPALIMU HA PETMOHAJIbBHOM YPOBHE*

M.B.Bbictpos'

! ®IBY «HaunonanbHbii meanko-xupyprudeckuit Lientp um. H.M. Muporosa» Munsapasa Poccum,
Mocksa, Poccus

Pesiome. MpencrasneHbl pe3ynbTarbl HAYYHOrO MCCIEAOBAHMS, MOCBSILEHHOTO U3YYEHMIO M AHANU3Y OPraHM3ALMOHHO-PYHK-
LMOHAMBHBIX M3MEeHeHMH, ocylecTensembix B Cryx6e meanumnbl katactpod Munsgpasa Poccun (CMK, Cnyx6a) pervorans-
HOTO YPOBHSI, OPraHM3AUMOHHBIX Mogenei dyHkumoHnpoearns CMK B cybvektax Poccuiickonn Pepepaumnn (cybbekrs).
MccneposaHue npoeoaunock Bo Bcepoccuiickom ueHTpe meanumHbl katactpod «3awmta» Munasapasa Poceun (c 2015 1) u
DepepanbHom LeHTpe MeanumHbl katacTpod HaunoHansHoro meanko-xupypruseckoro Lentpa um. H.M.Muporosa MuHsapaea
Poccun (3asepienne uccnenosamms).

* The first article presenting the results of the scientific research — "The results of the study of the organization of medical care fo the victims of emer-
gency situations in modern conditions. Report 1". Meditsina Katastrof =Disaster Medicine. 2020;1: 28-32

* [laHHQas CTaTbS SBNAETCA NPOAONXEHUEM CTATbM «Pe3ynbTaThl 3y4eHMs OPraHM3aLMM OKA3AHWS MEAMLMHCKON NOMOLLUM NMOCTPAAGBLUNM B YPE3BbI-
4aMHBIX CUTyaLMsAX B coBpemeHHbx ycnoeuax. Coobuwenne 1» // Mepnumna katactpod. 2020. N21. C. 28-32.
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Lens nccnegosaHms — npoaHanMsMpoBaTh OPraHM3aumoHHbie mogenu dyHkunonmposanms CMK Ha peroHanbHom ypoBHe.
Marepuansi u metogsl ccnegosatms. [pn BLINONHEHUM UCCNEROBAHMS MPUMEHSIUCL METOABI: SKCMEPTHOM OLEHKM, CTATUCTMYE-
CKMI, AHQNUTUYECKMM, HATYpPHOTO HabBnofeH s 1 ap.

MeTop, 5KCNepTHOM OLEHKM NMPUMEHSCS MyTEM QHKETUPOBAHMS SKCMEPTOB — POCCMMCKMX CMELMANUCTOB B OBNACTU MEAMLMHSI
KATACTPOd M SKCTPEHHON MEAMLMHCKOM MOMOLIM. AHKETUPOBAHKME NPOBOAMNOCH ABaXAb — aHketTMpoBaHune N21 — 8 2015 1. u
aukeTnposarme N22 — 8 2019-2020 rr., B HUX npuHMManK yqactue B obuieir cnoxuoctn 529 ven. B anketst N21 1 N22 sowwnm
QKTYQJIbHbIE, MO MHEHMIO ABTOPA, BOMPOCH! M MOMOXEHMS, UMEIOLLME OTHOLLEHWE K OPTAHWU3ALMOHHbBIM MOAENSIM PYHKLMOHMPOBA-
Hus CMK Ha pervoHanbHOM YpOBHE 1 OpraHu3aLpoHHO-pyHKUMOHANbHbIM M3MeHeHnsm B CMK cybbekTos.

Pesynbratsl nccnegosamms m nx aHanus. Mo pesynsTatam McCnefoBaHus chOPMYNMPOBAH PR MPUHLMMMANBHBIX NOMOXEHUHA MO
BOMPOCAM AQsbHEMLLEro coBepLueHcTBOBAHMs AestensHocT CMK, B TOM uMcne no passuThio opraHM3aumMoHHOM CTPYKTYpbI, BHEA-
PEHMIO OPraHM3ALMOHHBIX MOAeNer pyHKUMOHMPoBaHMs Cryx6bl HO PETMOHABHOM YPOBHE.

KnioueBble cnoea: sieuebHble MEAMLMHCKME OPraHM3ALMM, METOL SKCMEPTHON OLEHKM, OObEAMHEHHbIE PETMOHAIBHLIE LIEHTPEI
CKOPO# MEAMUMHCKON MOMOLLUM M MeAMLMHBI KATACTPOP, OPraHU3ALMOHHO-PYHKLMOHANbHBIE M3MEHEHMS, OPraHM3ALMOHHbIE
Mofenu, OTAEeNeHMs SKCTPEHHOM KOHCYNbTATMBHOM MEAMLMHCKOM MOMOLLM, PErMoHanbHbIA yposeHb, Cyx6a meamumHbl kaTa-
ctpop MuHaapasa Poccum, cTaHLym cKopoi MEAMLMHCKOM MOMOLLM, TEPPUTOPHAILHBIE LIEHTPbI MEAMLMHLI KATACTPOGD

Ons uutnposanus: boictpos M.B. AHanua opraHusaumoHHbix mogeneit eyHkumuoHuposanms Cnyx6bl MeauupmHbl Katactpod
Munucrepcrea sappasooxparenms Poccuiickoit Pepepaumm Ha pervoHansHom yposte // Mepnumna katactpod. 2021, N24.

C. 5-10. https://doi.org/10.33266,/2070-1004-2021-4-5-10
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Study relevance. In the Russian Federation organiza-
tion and rendering of medical aid to victims in emergency
situations are connected with the activities of the All-
Russian Disaster Medicine Service and with its most impor-
tant component — the Disaster Medicine Service of the
Ministry of Health of the Russian Federation. The manage-
ment bodies of the All-Russian Disaster Medicine Service
and the Disaster Medicine Service of the Ministry of Health
of the Russian Federation must ensure the readiness of
healthcare to respond to emergency situations, to provide
medical aid, to carry out medical evacuation of victims. A
number of scientific works are devoted to the problems of
improving the organization and rendering medical aid to
the victims in emergencies, to their medical evacuation to
medical treatment organizations [1-8]. In recent years the
Disaster Medicine Service has been undergoing significant
organizational changes, the model of the united regional
Center of emergency medical care and disaster medicine
is being introduced. In spite of the fact that a number of sci-
entific publications are devoted to the discussion of organi-
zational models of the Disaster Medicine Service function-
ing at the regional level, from the scientific and
methodological point of view these issues seem to be insuf-
ficiently elaborated [9-14].

The purpose of the study is to analyze organizational
models of the Disaster Medicine Service functioning on the
regional level.

Materials and research methods. When conducting
the research the following methods were used: expert eval-
uation, statistical, analytical, field observation, etc.
Scientific works and publications in scientific journals on
the problem under study, reports on special exercises con-
ducted by the Service of the regional level, reference and
analytical materials on the assessment of the state of readi-
ness of the Disaster Medicine Service of the subjects of the
Russian Federation were analyzed.

KoHtaktHas nn¢popmaums:

Beictpos Muxann BaneHTMHOBMY — KOHAMAAT MEAULIMHCKUX
HayK, nepB.bli 3amectutens aupektopa PegepanbHoro LeHTpa
Mea1LMHBI KaTacTpod

Appec: Poceus, 105203 . Mocksa, yn. Huxhsis
Nepsomaiickas, a. 70.

Ten.: +7 (495) 627-25-08

E-mail: bystrovmv@rambler.ru

An essential role in the research was played by the method
of expert evaluation. There was a survey of experts —
Russian experts in the field of disaster medicine and emer-
gency medical care. The questionnaire survey was conduct-
ed twice - questionnaire #1 — in 2015; questionnaire #2 —
in 2019-2020. Questionnaires #1 and #2 were developed.
They included topical questions and provisions related to the
system of organization of medical aid to victims of emergen-
cies and the activities of the Disaster Medicine Service in
modern conditions. The questions included in the 2015
questionnaire were initially considered by the expert group
of the Scientific Council of the All-Russian Center for Disaster
Medicine "Zaschita" of the Ministry of Health of Russia and
recognized as relevant and significant for scientific research.

242 specidlists in the field of disaster medicine and
emergency medical care from 51 subjects took part in the
survey in 2015.

When preparing questionnaire No.2 we took into
account personal experience and experience of our col-
leagues from All-Russian Center for Disaster Medicine
"Zashchita" and territorial centers of disaster medicine /
regional centers of emergency medical care and disaster
medicine of the subjects. This experience was related to
organization of medical aid rendering to victims of emer-
gency situations and reflected personal opinion about
organizational and functional changes in the Disaster
Medicine Service of the Ministry of Health of Russia on the
regional level. Both the established and accepted in the
medical community provisions and a number of new but
important questions were presented for the expert discus-
sion. It should be noted that the topics of questions in ques-
tionnaire No. 2 are in much the same way as those in
questionnaire No. 1. It is made deliberately — with the
purpose of formulating and expert evaluation of a number
of actual and principal provisions, checked up taking into
account the time factor. Determining the significance of all
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meaningful questions (from O — minimum score to 100 —
maximum score) in questionnaire N2 2 (2019) was
mandatory.

Questionnaire #2 survey was conducted from the end of
December 2019 to February 2020. The experts filled out
the questionnaire online, the Internet program "Yandex
Forms" (forms.yandex.ru) was used in the survey. The ques-
tionnaire was sent to specialists in different ways: by e-mail,
via messengers (WhatsApp, etc.), by official letters to the
organization with a link.

287 experts in the field of organization and provision of
emergency medical care and disaster medicine from 57
subjects took part in the survey No. 2. Responding to the
questions in the questionnaire, the respondents chose one
of the possible answers: "yes", "no", "difficult to answer",
"other".

The answers of the experts were analyzed taking infto
account their distribution into groups by their place of
work. The following groups of experts were identified: spe-
cialists of territorial centers for disaster medicine; specialists
of emergency stations and regional centers for emergency
medical care and disaster medicine; specialists of medical
treatment organizations of the 1st and 2nd levels; special-
ists of medical treatment organizations of the 3rd level;
specialists of federal medical organizations; specialists of
other organizations. In the course of the study, expert opin-
ions were analyzed using cross-tabulations.

The results of both questionnaires were statistically
processed and analyzed, including the use of a special
software named "Statistika".

A total of 529 experts in the field of disaster medicine
and emergency medicine took part in surveys #1 and #2.

The statistical significance of the indicators was deter-
mined according to the methods generally accepted in sta-
tistics. The critical level of significance for testing statistical
hypotheses (p) was taken to be 0,05. Statistically signifi-
cant differences were recorded at p less than 0.05. The
methodology used in the dissertation work confirms the reli-
ability of the research results.

While analyzing the organizational model of the united
regional center of emergency and disaster medicine both
positive sides (advantages) of this model and its probable
risks (potential negative sides) were evaluated. Thus,
SWOT-analysis has been done.

Results of the research and their analysis. In our arti-
cle the results of the analysis of the consequences of func-
tional changes in the Disaster Medicine Service and the
organizational models of the Disaster Medicine Service
operation on the regional level are presented.

As of January 1, 2021 in the Russian Federation there
were: 45 territorial centers of the Disaster Medicine
Service as independent medical organizations (legal enti-
ties); 14 territorial centers of the Disaster Medicine Service
within regional, republican, territorial hospitals; 24 territo-
rial centers of the Disaster Medicine Service united with the
Emergency Medical Care Stations.

Among the questions presented for expert discussion, of
great importance are the questions of validity of develop-
ment of different organizational models. To the question
"What, in your opinion, will uniting in one medical organi-
zation (legal entity) a territorial center of disaster medicine,
an ambulance station, a department of emergency consul-
tative medical care lead to?2", the experts chose one of the
proposed options as the answer: 1. Improvement of coor-
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dination and interaction of emergency medical services in
the region for rapid response and emergency medical care
to the population in different modes of operation. 2.
Improving the quality and accessibility of emergency med-
ical care in pre-hospital and hospital periods, also for the
population living in remote, sparsely populated and hard-
to-reach areas. 3. Increasing the level of preparation of
medical workers, including in the provision of emergency
medical care in emergencies. 4. Creating conditions for
organising a unified operational dispatching service and a
situation center of regional health care, introduction of new
information technologies. 5. Creation of conditions for opti-
mization of work of supporting and auxiliary departments
and services. 6. All of the above. 7. Deterioration of the sit-
uation with emergency medical care in the region. 8.
Difficult to answer. The majority (56.6%) of experts posi-
tively assessed the prospects of the united institution,
choosing as their answer the option "6. All of the above."
In addition, another 11.6% of experts expressed a positive
opinion, choosing options 1-5. The possible consequences
of the unification of the territorial centers for emergency
medicine, ambulance stations and air ambulance were
assessed negatively by 18.2%. They indicated that this
would lead to a worsening of the situation with the provi-
sion of emergency medical care in the region. Thirteen and
a half percent (32 people) could not express a distinctive
opinion. The greatest share of answers with a negative
opinion on the unification issue was revealed in the groups
of territorial disaster medicine centers (29.0%) and ambu-
lance stations (19.0%). These groups also revealed a rela-
tively high percentage of the answer option "Difficult to
answer" — 11.0% and 28.6%, respectively. Statistical
analysis showed that significant differences in group
responses depended on the place of work of the expert
(Pearson's chi-square — 70.701 at p = 0.0001).

The questions of unification were emphasized once
again in the questionnaire No. 2 in 2019-2020.

To the question "Do you agree that the introduction of the
organizational model of functioning of the united regional
centers for emergency medical care and disaster medicine
is expedient in many constfituent enfities of the Russian
Federation. Especially in those regions where the territorial
centers of disaster medicine perform mainly organizational
and administrative functions and do not have medical
forces and means?" the majority (59.9%) of experts
answered "yes". A negative answer "no" was given by
17.4; 18.5 found it difficult to answer; "other" was men-
tioned by 4.2%. The significance of this question — from O
(minimum score) to 100 (maximum score) — was estimat-
ed by the experts as 78.06+28.11.

As already noted, statistical analysis showed significant
differences in experts' answers depending on their place of
work. The highest number of positive answers (in %) was
found in the following groups: Ambulance stations and
regional centers for emergency medical care and disaster
medicine — 73.9%; medical treatment organizations of the
3rd level and health care management bodies — 84.0;
medical treatment organizations of the 1st and 2nd levels —
70.0%. Significantly fewer people supported the implemen-
tation of the model of a unified regional center for emer-
gency medical care and disaster medicine in the following
groups. Territorial centers of catastrophic medicine —
49.0%; federal medical organizations — 54.5; other med-
ical organizations — 50.0%. Representatives of the group of



territorial centers for disaster medicine dominated among
those who indicated "other" (10 out of 12) and "difficult to
answer" (27 out of 53) in their answers. They were also the
leaders among all expert groups in terms of the relative
share of negative answers — 25.5%. This indicator in other
groupswas as follows: ambulance stations and regional
emergency and disaster medicine centers (7.2%); Level 1
and Level 2 medical treatment organizations (10.0%); Level
3 medical treatment organizations and health care authori-
ties (12.0%); and federal medical organizations (9.1%).

Thus, despite the fact that the majority of experts per-
ceive positively the trend toward unification, there is a sig-
nificant number of specialists in the field of disaster medi-
cine and emergency medical care who express doubts or
negative opinions about the validity and expediency of
these organizational measures. Analysis of expert evalua-
tions given in 2019-2020 showed that the greatest reti-
cence and caution regarding the processes of unification of
emergency medical organizations is shown by employees
of disaster medicine centers. In their explanations for the
"other" response option, experts in the field of disaster
medicine and emergency medicine indicated the follow-
ing. They believed that this reorganization and the disap-
pearance of territorial centers of catastrophe medicine as
independent organizations can lead to a weakening of the
role of the service of disaster medicine, "dilution" and rele-
gation to the background of the functions of disaster medi-
cine in the united centers, to the reduction of efficiency in
making managerial decisions in emergency situations.

The following positive results (advantages) can be
achieved if the unification process is properly organized:

- concentration and management of the main medical
forces and means in the region in the prehospital period
and carrying out medical evacuation in various modes of
operation;

- creation of optimal conditions: for implementation of
modern organizational and information technologies,
development of a unified operative-dispatching service,
unified information space; for implementation of a monitor-
ing system for emergency medical assistance and medical
evacuation; for better coordination of emergency medicine
services, ambulance services, emergency consultative
medical assistance department (sanitary aviation);

- formation of conditions for improving the level of train-
ing of medical workers, including on the issues of emer-
gency medical aid in emergency situations;

- optimization of the activities of supporting departments
and services;

- optimal organization of procurement activities in a unit-
ed institution, etc. [9].

In practice there are clear positive results of the function-
ing of the joint institution in the Chuvash Republic, where
the process of unification took place step-by-step, starting
in 2013, as well as in the Tula Region and the Republic of
Crimea.

Considering the positive aspects (advantages) of the
organizational model of the unified regional center for
emergency medical care and disaster medicine, it is nec-
essary to mention certain risks (probable "weaknesses") of
the unified institution model, which can be divided into 3
main groups:

1. Risks and difficulties resulting from the necessity to per-
form a significant amount of organizational and technical
work.

2. Risks of a decrease in the efficiency of managerial
decision-making as a result of a significant consolidation of
the organization.

3. Risks of domination of some directions of activities to
the detriment of other main directions. Some respected and
honored specialists in disaster medicine express concerns,
that in some regions the "disaster medicine" voice in the
work of united centers can significantly weaken because of
the domination of everyday work on rendering emergency
medical aid [9].

The experts supported the expediency of preserving and
further developing the organizational model of territorial
disaster medicine centers to a greater extent than in the two
above-mentioned questions. To the question "Do you agree
with the fact that in a number of subjects of the Russian
Federation it is expedient to preserve ferritorial centers of
disaster medicine, including those performing the functions
of interregional centers of disaster medicine?" the great
maijority (78.4%) of experts answered "yes". 10.5 found it
difficult to answer; 7.6 expressed a negative opinion
(answer "no"); 3.5% chose "other". According to the
experts' assessment, the significance of question #25 was
83.84+24.88. Statistical processing of the results of the
questionnaire showed significant differences in the answers
in the groups depending on the place of work (Pearson's
chi-square - 32.578 at p=0.005). In all groups the major-
ity of experts gave a positive answer, the most supporters
of preserving the model of territorial centers of disaster
medicine were in the groups of territorial centers of disas-
ter medicine (83,4%) and medical treatment organizations
of the 1st and 2nd levels (85,0%). Slightly less were in the
groups of emergency stations and regional centers for
emergency and disaster medicine (75.4%) and treatment
medical organizations of the 3rd level and health care
authorities (76.0%); the least were in the group of federal
medical organizations (54.5%). The share of negative
answers was greater (10.1%) in the group of emergency
medical care workers and in the group of employees of
leading regional medical treatment institutions of the 3rd
level and health care management bodies of the subjects
(12.0%). It is noteworthy that a certain part of experts who
disagreed on the question of the advisability of maintaining
the model of territorial disaster medicine centers in some
regions, as well as who indicated "other" in their answers,
were employees of disaster medicine centers — 10 of 22
and 6 of 10 people, respectively. The option "Difficult to
answer" (in %) was more frequently encountered in the
group uniting representatives of federal medical centers,
including departmental, military medical institutions and
scientific organizations — 36.4%. In this group, the same
percentage of the "Difficult to answer" response option was
also found in the previous question regarding the imple-
mentation of the unified center model. This situation can be
explained by the focus of the employees of these organi-
zations on solving problems at the federal level, and to a
lesser extent by involvement in problems at the regional
level.

We share the opinion of the majority of experts and con-
sider it reasonable and expedient to keep the model of ter-
ritorial centers for disaster medicine in a number of regions.

We believe that in the conditions of our country other
organizational models of functioning of the Disaster
Medicine Service, ambulance and sanitary aviation, includ-
ing mixed ones, are also possible. A number of provisions
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on possible variants of organizing the activity of emergency
medical services at the level of the region are formulated and
presented for discussion to the experts in questionnaire N22.

To the question "Do you agree that solving medical evac-
uation issues, taking into account the principles of optimal
routing at medical district level, necessitates the
creation/increase of evacuation forces and means at this
level2 And this can be accomplished within the framework
of the following organizational models: creation and func-
tioning of regional centers of emergency medical care and
disaster medicine at the level of medical districts of subdi-
visions; creation and functioning of stations of emergency
medical care with a similar area of responsibility as the
multidisciplinary medical center of the 2nd level (within the
medical district with sub-stations of emergency medical
care in districts, working in a single information space and
under functional "supervision" of regional centers). In any
of these variants a clear organizational-functional integra-
tion and single information space of the emergency med-
ical aid, Disaster Medicine Service, sanitary aviation and
medical medical organizations are obligatory?". The
majority (77.0%) of specialists answered "yes" and sup-
ported these provisions. Negative answers were given by
4.6%, 15.3% found it difficult to answer, and 3.1% indi-
cated "otherwise". Significance of this question was esti-
mated by experts as 80.47£24.45. The highest rate of
positive answers was noted in the groups of medical treat-
ment organizations of the 1st and 2nd levels (85.0%);
emergency medical aid stations and regional centers of
emergency medical aid and disaster medicine (84.1%);
medical treatment organizations of the 3rd level and health
authorities (84.0%). This indicator is somewhat lower in the
groups of disaster medicine centers (72.4%) and federal
medical organizations (68.2%). This question caused the
greatest "difficulties in answering" for representatives of
disaster medicine centers (23 people) and emergency
medical services (9 people). In relative terms (as a per-
centage of the total number of answers in a particular
group), it was in the group of federal medical organiza-
tions (27.3%). The differences between the groups are not
statistically significant (Pearson's chi-square - 12.509 at
p=0.640). We share the opinion of the majority of experts
and consider reasonable the variant of the organizational
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model of functioning of emergency medical care, disaster
medicine and sanitary aviation in a number of regions, tak-
ing info account the peculiarities of formation of medical
districts.

The structure of the regional centers of emergency med-
ical aid and disaster medicine must correspond to the tasks
assigned to this institution, contribute to its functioning and
development of its activities.

Conclusion

The analysis of the activity of the territorial centers of dis-
aster medicine in the subjects of the Russian Federation tes-
tifies that if the work is properly organized, positive results
can be achieved with different organizational models: the
territorial center of disaster medicine(independent medical
organization) — Sverdlovsk region, Chechen Republic,
Khanty-Mansi Autonomous Area, Khabarovsk territory
efc.; territorial center of disaster medicine (as a part of
leading regional hospitals) — Rostov region, Republic of
Tatarstan

The results of expert evaluation of provisions on organi-
zational models of emergency medical care functioning at
the regional level confirm the necessity of weighted,
thoughtful approach to the choice of organizational model
of emergency medical care in the region. This model
should take into account territorial peculiarities of health-
care and exclude administrative "pushing and imposing" of
one of the models.

It is fundamentally important that in any organizational
model the tasks and powers of the ferritorial center of dis-
aster medicine as a body of everyday management of the
Disaster Medicine Service on the regional level and its
functionality in the field of "disaster medicine" must be fully
solved.

Taking into account the experts' opinions, the following
organizational models of the Disaster Medicine Service
seem to be the most promising: the model of the territorial
center for disaster medicine with the emergency consulta-
tive medical aid department (sanitary aviation) in in it and
the model of the united regional center of the emergency
and disaster medicine or the regional center for disaster
medicine and emergency medical aid.

In any variant a clear functional integration and creation
of a single information space are mandatory.
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Abstract. The objectives of the study are to analyze the experience of exercises conducted in the counter-terrorism system by
specialists of the regional Disaster Medicine Service, to identify key organizational issues of preparation and implementation
of exercises; to develop proposals for their improvement in the subject of elimination of medical and sanitary consequences of
terrorist acts committed with the use of conventional means of destruction.

Materials and research methods. Sources of information and materials studied: normative and methodological documents
regulating the procedures of organizing and conducting military training in the field of healthcare; materials of trainings per-
formed by specialists from regional EMC on the subject of organizing the liquidation of medical and sanitary consequences of
terrorist acts; data from expert evaluation maps on the subject of the study; scientific papers and publications on technologies
of training and exercises involving specialists from healthcare management bodies, medical units and organizations.

The following scientific methods were used in the research: content analysis method, expert assessment method, statistical
method, logical and informational modeling, and analytical method.

Results of research and their analysis. The results of the study of basic organizational issues of preparing and conducting special
exercises (command-staff exercise, staff training, tactical and special exercises) conducted in the regions with the participation
of specialists of public health authorities, medical formations and organizations within the framework of counter-terrorism are pre-
sented. Sound proposals were made to improve the technology of preparing and conducting special exercises and communi-
cating their results to medical specialists.

The results of the study showed that almost all the experts (98.0%) were in full agreement with the need, in order to maintain
and increase the preparedness of health care authorities, medical organizations, including emergency medical care and the
Disaster Medicine Service, to conduct regional trainings on the subject of medical support of the population during terrorist
acts. And only 2.0% of the experts had difficulty in formulating a specific conclusion on this issue.

Key words: command-staff exercises, conventional means of destruction, counterterrorism system, Disaster Medicine Service,
emergencies, emergency medical care, medical formations, medical organizations, public health authorities, regional centers for
emergency medical care and disaster medicine, special exercises, staff training, tactical-special exercises, territorial disaster med-
icine centers, terrorist acts
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K BOMPOCY O NPOBEOEHUU B CUCTEME MPOTUBOOEUCTBMS TEPPOPU3IMY
CMNEUUAIIbHBIX YYEHUI C YYACTUEM CMELMAJTIMCTOB OPTAHOB YMNPABJIEHUS
3APABOOXPAHEHMEM, MEOULIMHCKUX ®OPMUPOBAHMIN U OPTAHU3ALIUIA
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Pesiome.Llenn nccnenoBaHms — U3yunTb M MPOAHANM3UPOBATL OMbIT CAELMANbHLIX YYEHUI, NPOBEAEHHbIX B CUCTEME MPOTH-
BOAENCTBUA Teppopuamy cneunanuctamn Cnyx6bl meanumtbl katactpod (CMK) pervoHos; onpeaenuTs kntouesbie opraqu-
30LMOHHbIE BOMPOCHI MOATOTOBKM M MPOBEAEHMUS TAKUX YHYEHUH; pa3paboTaTb NPenoXeHus Mo COBEPLIEHCTBOBAHMIO NPOBE-
OEHUS CMEeLManbHbIX YYEHWHA MPUMEHMTENBHO K TEeMATMKe JMKBMAALUMM MEAMKO-CAHMTAPHBIX MOCNEACTBMI TEPAaKTOB,
COBEPLUEHHBIX C UCMONb30BAHMEM OBbIYHBIX CPEACTB MOPAXEHHS.

Marepuansl u Metopbl Mccnenosanms. McTounnkmn MHGOPMALMM M MATEPUANbI, MOABEPTHYTbIE M3YHEHMIO:! HOPMATUBHbIE M
MeToAMyeckMe AOKYMEHTbI, PErNaMeHTHPYIoLMe NOopsAoK MOATOTOBKM M MPOBEAEHMS yYeHMi B chepe 3APABOOXPAHEHMS;
MaTepuansl yyeHuit, nposefeHHbix crneupanuctamn CMK peroHoB no Tematike opraHnsaumm NMKBUAALMM MEAUKO-CAHM-
TAPHbIX NOCNEACTBMI TEPAKTOB; AQHHBIE KAPT SKCMEPTHOM OLEHKM MO TEME UCCNEAOBAHMS; HAYYHblE PABOTbI M NyBRMKaLK,
NOCBSLIEHHbIE TEXHONOTMUSM NOATOTOBKM M NPOBEAEHNUS CMNELMANbHbLIX YHEHMI C YYOCTUEM CMELMANIMCTOB OPraHOB ynpase-
HUS 3[PABOOXPAHEHNEM, MEANLIMHCKMX GOPMUMPOBAHMIA M OPraHU3ALMIA.

NPy BLINONHEHUM UCCNENOBAHMS MPUMEHSIUCE ClIEAYIOWME HAYYHbIE METOMbI: METOf KOHTEHT-OHANN3A, METOA SKCMEPTHOM
OLLEeHKM, CTATUCTUYECKUI METOA, NIOTMYECKOE U MHPOPMALMOHHOE MOAENIMPOBAHME, QHANUTUYECKMIA METOA.
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Pesynbratsl nccnepgosatms u nx ananus. MNpepctaBnersl pesynbTaTbl MCCNEAOBAHMS 6A30BbIX OPraHU3ALMOHHBIX BOMPOCOB MOAMO-
TOBKM M NPOBEAEHUS CMELMANbHBIX YYeHUH (KOMAHAHO-IWTABHOE yyeHue, WTaBHAs TPEHUPOBKA, TAKTUKO-CNELMAnbHOE Y4YeHHe),
MPOBOAMMbIX B PEFMOHAX C Y4ACTUEM CMELMANMCTOB OPIraHOB YNPABNEHHUS 3APABOOXPAHEHUEM, MEAULIMHCKMX POPMUPOBAHUIA 1
OPraHW3aLMi B PAMKOX MPOTUBOLENCTBUS TEPPOPU3MY. BHeceHbl 06OCHOBAHHbIE MPEANIOXEHMS MO COBEPLIEHCTBOBAHMIO TEXHO-
NIOTM MOATOTOBKM M MPOBEAEHMS CNELMANbHBIX YHEHMIA 1 OBEAEHMS MX PE3YNbTATOB A0 MEAULIMHCKMX CNELMANMCTOB.
PesynbTaThl MccnenoBaHus mokasanu, 4To npaktuuecku sce skcneptsl (98,0%) 6binu nonHocTsio cornacHsl ¢ Heobxoau-
MOCTbIO — B LENSIX NOAAEPXAHUS M MOBbILLEHWS TOTOBHOCTU OPTraHOB YNPABEHMS 30PUBOOXPAHEHMEM, NTEYEBHBIX U APYrMX
MEIMLMHCKUX OPraHU3ALMI, B TOM YUCIE YYPEXAEHUN U GOPMMPOBAHMIA CKOPOM MeanumHCKon nomowm u Cnyx6bl mepuum-
Hbl KATACTPOd — NPOBOAMTL B PETMOHAX YYEHMS MO TEMATUKE MEAULIMHCKOrO obecneyeHmns HaceneHus npu TePPOPUCTUHECKUX
QKTAX C UCMONb30BAHKMEM OBbIYHBIX cpepcTs nopaxerus. M tonbko 2,0% sKcrepToB MCMbITHIBANM 3ATPYAHEHUS Npu GOPMY-
NIMPOBAHMM KOHKPETHOTO 3AKMIOYEHMS MO AAHHOMY BOMPOCY.

KnioueBble cnoBa: KOMaHAHO-LITABHbIE YYEHMS, MEAULIMHCKME OPTaHN3ALMM, MEAMLMHCKME POPMMUPOBAHMS, OBbIYHbIE CPEACTBA
MOPAXEHMSs], OPraHbl yNPABIEHMS 3APABOOXPAHEHNEM, PETMOHASTBHBIE LIEHTPbI CKOPOH MEAMLIMHCKON MOMOLUM M MEAMLMHBI KQTA-
CTPOg, CMCTEMA MPOTUBOAEHCTBUS TEPPOPHU3MY, CKOPAs MeaMLMHCKas nomolls, Cryx6a MeauLmHbl KaTacTpog, cneumanbHbie
YHeHMsl, TAKTMKO-CMELMANIbHbIE YHEHMS, TEPPUTOPMAIIbHBIE LIEHTPbI MEAMULMHBI KATACTPOD, TEPPOPUCTUHECKME AKTbI, 4PE3BLIYAM-
Hble CUTYaUMK, LITABHbIE TPEHUPOBKM

Ans umtnpoanus: Tutos M.I. K Bonpocy o npoBeaeHun B cMCTEME MPOTUBOAENCTBIUS TEPPOPU3MY CMELMATBHBIX YYEHUMI C yua-
CTMEM CMeuManmMCcTOB OPTraHOB YNPABNEHMS 3PABOOXPAHEHNEM, MEAULMHCKMX POPMUPOBAHMIA M opranmsaumii // Meguumna
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The highest form of preparation of health care for
response to natural and man-made emergencies,
accompanied by medical and sanitary conse-
quences, are special exercises (command-staff exer-
cises, staff training, tactical and special exercises).
Such exercises are held with the participation of spe-
cialists of health care management bodies, medical
formations and organizations of emergency medical
care and Disaster Medicine Service, medical treat-
ment organizations and other medical institutions [1-
3].

At special exercises a set of management tasks and
therapeutic and evacuation measures in application
to a specific case are practiced. This contributes to
maintaining and improving the readiness of medical
organizations to work in an emergency situation [1,
4].

Hence there is the need to investigate the problems
of preparing and conducting special exercises in the
system of counter-terrorism using the method of retro-
spective analysis.

Such exercises are conducted in the regions, as a
rule, comprehensively, often — under the direction of
anti-terrorist commissions and their headquarters.
Relevant medical specialists, public health forces and
means are invited fo participate in them. However, as
experience shows, it is expedient to hold such exer-
cises and trainings in the system of regional health-
care separately — only on the problems of liquidation
of medical and sanitary consequences of terrorist acts
[5, 6].

The purpose of the study is to determine the key
organizational technologies for the preparation of the
exercises, to develop proposals for their improvement
as applied to the problems of liquidation of medical
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and sanitary consequences of terrorist acts committed
with the use of conventional means of destruction™ on
the basis of the experience of special exercises per-
formed by specialists of the Disaster Medicine
Service.

Materials and methods of research. Sources of
information and materials on the subject of the
research were: normative and methodological docu-
ments; materials of trainings conducted by specialists
of the Regional Disaster Medicine Service; data of
expert evaluation maps on the subject of the
research; scientific works and publications on the
technologies of preparing and conducting the train-
ings.

The following research methods were used: content
analysis method, expert assessment method, statisti-
cal method, logical and information modeling, ana-
lytical method.

Results of the study and their analysis. The
study showed that practically all the experts (98.0%)
agree with the necessity of conducting medical train-
ings in the regions. Only 2.0% of the experts have dif-
ficulty in formulating their conclusions on this matter.

The results of the study highlighted the need to study
organizational issues of preparing and conducting
special exercises in the health care system of the sub-
jects of the Russian Federation.

First, it was necessary to determine the optimal fre-
quency of special exercises. It was found that such
exercises should be conducted within a municipality

* Conventional means of destruction are weapons that are
based on the use of explosives and incendiary mixtures — artillery,
missile and aviation ammunition, small arms, mines, incendiary
ammunition and flammable mixtures, as well as bladed weapons
and non-standard (improvised) explosive devices
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once every six months — 68.3% of the experts.
29.8% of the experts were in favor of having exercis-
es once a year, and 2.9% of them thought it was opti-
mal to have such exercises once every 2 years.

With this in mind, we examined the frequency with
which similar exercises were conducted between
1999 and 2005 by regions where terrorist attacks
occurred during this period. Why does the study cov-
er this period of time? In the years indicated, there
was high ferrorist activity on the territory of the
Russian Federation associated with counterterrorist
operations in the North Caucasus.

It turned out that the most infrequent exercises were
conducted in 1999-2001. In the first 4 years (1999-
2003) only 38.5% were conducted, and in the
remaining 3 years (2003-2005) 61.5% of the exer-
cises were conducted. At the same time, according to
data from the territorial Disaster Medicine Centers,
from 1999 to 2001 there were no exercises at all in
the Republic of Ingushetia, the Kabardino-Balkarian
Republic, or the Moscow Region. If we consider that
during these 3 years 47.3% of terrorist acts were
committed on the territory of Southern Federal District
subjects, such situation cannot be considered satis-
factory. All the more so because during these years
the sociopolitical situation in this federal district
was the most acute.

The number of exercises conducted in different
regions on the topic of the elimination of the medical
and sanitary consequences of terrorist acts varied
greatly. For example, during the period under study,
87 exercises were conducted in Moscow, 39 in
Stavropol Krai, and 22 in Astrakhan Oblast. At the
same time, in the Kabardino-Balkarian Republic, the
Moscow Region, and the Republic of North Ossetia-
Alania, 2, 3, and 7 such exercises were conducted,
respectively. One cannot agree that there was no
need for more intensive training of health care author-
ities and medical organizations in these regions to
deal with the consequences of terrorist attacks.

The study established that the foci of the medical
and sanitary consequences of terrorist acts committed
with the use of conventional weapons and explosive
devices are, as a rule, local in nature. In view of this,
it was necessary to specify the scale of the exercises
and the number of medical forces and facilities
involved in the exercises.

It was determined that these exercises should
involve health care management bodies, medical
organizations (medical treatment organizations, trau-
ma centers, the regional center for emergency med-
ical care and disaster medicine, the station, substa-
tion or department of emergency medical care, the
territorial center for disaster medicine, etc.). This is
especially true in cities where there are facilities with
a high risk of terrorist attacks on them or where major
events are held.

There are convincing arguments to support this con-
clusion. During the period under study, 93.8% of ter-
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rorist attacks were committed in large cities in crowd-
ed places. The trend of committing terrorist attacks in
cities is stable not only in Russia, but also in other
countries [4, 7, 8].

The study of this issue using the method of expert
assessment yielded the following results. 46.8% of
experts believed that it is necessary to conduct exer-
cises with the medical organization that is planned to
be involved in the elimination of the medical and san-
itary consequences of terrorist acts, as well as with the
entire healthcare system of the municipality. 32.3% of
the experts were in favor of conducting exercises with
relevant organizations of a medical district (inter-
municipal entity or major city). 20.9% of experts were
in favor of conducting exercises on a regional health-
care scale.

The results of the study allow us to formulate the fol-
lowing recommendation. Initially, it is advisable to
conduct exercises on the scale of medical organiza-
tions located on the territory of one municipality. Then
the scale of the exercise can be enlarged: the number
of victims, the number of medical institutions involved
in the elimination of medical and sanitary conse-
quences of the terrorist attack increased; the medical
and tactical situation and conditions of management
activities complicated, and the exercise should be
then conducted within the medical district, within a
major city or region. In doing so, the exercise sce-
nario should be based on the need to perform a max-
imum amount of medical evacuation and manage-
ment activities.

The recommendation concerning the scale of a spe-
cial exercise is fully consistent with the results of our
earlier study [7].

In performing the study, it was necessary to identify
the main developer — the organization specialists
who should prepare the necessary materials for con-
ducting a special exercise and the official who will
manage these exercises.

The analysis of experts' opinions on this issue
showed that 57.1% of experts believe that the main
developers of materials should be specialists of
regional emergency and disaster medicine centers
and ferritorial disaster medicine centers. 35.3% of
experts believe that such materials should be devel-
oped by specialists of executive authorities in the
sphere of public health protection. And 7.6% gave
preference to specialists from other government
agencies, including those in the regional anti-terrorist
commission, ferritorial bodies of the Federal Security
Service and the Russian Ministry of Emergency
Situations.

The study of the experience of real exercises during
the period under study showed that the main devel-
opers of such exercises in 60.4% of cases were spe-
cialists of territorial disaster medicine centers. In 3.3%
of cases they were developed by specialists of
regional healthcare authorities; in 8.6% — by spe-
cialists of municipal healthcare authorities. In 26.7%



of cases the developers were the heads of medical
treatment organizations; in 0.5% of cases — the spe-
cialists of ambulance stations and in 0.5% of cases —
other medical specialists. When preparing and con-
ducting the exercises, the specialists of the territorial
centers for disaster medicine provided methodologi-
cal assistance to the heads and developers of the
exercise materials.

As for the question of who should be the head of the
exercises, the experts' opinions were distributed as fol-
lows. Most of all (41.8%) experts gave preference to
the head of regional healthcare. 28.2% preferred the
head of the regional center for emergency medical
care and disaster medicine; 20.9% preferred the
deputy head of regional health care. 9.1% of the
experts indicated other medical specialists, including
those from the regional anti-terrorist commission, the
territorial bodies of the Federal Security Service and
the Russian Ministry of Emergency Situations.

Other results were obtained when studying the
experience of the conducted exercises. It turned out
that the leaders of the exercises were: in 32.3% of the
exercises — the directors of territorial centers for dis-
aster medicine; in 17.7% — the heads of medical
treatment organizations; in 16.7% — the heads of
healthcare authorities of the subjects; in 15.6% —
their deputies; in 15.1% — the heads of healthcare
authorities of municipalities; and in 2.6% of the exer-
cises, other officials.

The heads of regional health authorities need to
lead medical counterterrorism exercises more fre-
quently. It is possible that the lack of participation in
the exercises by heads of health care authorities had
a negative impact on the quality of the exercises and
reduced the degree of their effectiveness.

The results of the study speak for themselves. The
leader of special exercises held on a municipal scale
can be the head of a regional center for emergency
medical care and disaster medicine or a territorial
center for disaster medicine, or the deputy head of
regional health care. The head of the exercises held
on the scale of a medical district, a large city or a
region is the head of regional health care, and the
head of the headquarters of the exercises is the head
of the regional center for emergency medical care
and disaster medicine or the territorial center for dis-
aster medicine.

An important aspect of the preparation and con-
duct of exercises is the ability of regional medical
authorities and heads of medical institutions to organ-
ize and to conduct such exercises.

Experts' opinions on this issue were distributed as
follows. 49.5% of experts believe that health authori-
ties are fully prepared to perform the above task.
30.1% expressed the opinion that health authorities
are partially ready, while 20.4% of experts found it
difficult to assess their readiness.

The presented results of the study can contribute to
the development of measures for the organization of

targeted professional training of relevant medical
specialists. This will help to improve the quality of the
exercises and achieve better preparedness of region-
al level health care to deal with the medical and san-
itary consequences of terrorist attacks.

The results of the study also point to the need for
more active, systematic and specific work on the
training of specialists of health care management
bodies and managerial staff.

According to experts, the main reasons for the fail-
ure of special exercises are: low level of professional
training (34,5%); imperfect training programs
(31,2%); insufficient methodological support
(14,8%); lack of a standard list of training scenarios
(17,2%); lack of participation of managerial special-
ists, shortage of trained medical specialists, turnover
of medical staff (2,3%).

The study of exercise scenarios showed that the
topics of the exercises were, as a rule, the same — in
80.2% of cases the topics of the exercises and the
issues to be solved were the same. Often it was not
possible to create a complex multivariant medical-
tactical situation.

Specialists from the territorial organizations of the
Ministry of Emergency Situations, the Federal Security
Service, the Ministry of Internal Affairs of Russia, and
other organizations and services, with which to inter-
act during ferrorist attacks, should be invited to the
special exercise [8-10]. The main purpose of their
participation is to understand the tasks that they will
have to solve in the interests of organizing medical
assistance and medical evacuation of the victims.

The study examined the extent to which these spe-
cialists participate in special exercises. It was found
that such specialists are invited as participants in
regional exercises in 91.8% of cases.

However, the share of specialists from different
departments turned out to be different. Most often
specialists from the territorial organizations of the
Russian Ministry for Emergency Situations (37.4%),
the Russian Ministry of the Interior (25.2%), the
Russian Federal Security Service (23.1%) participate
in the exercises. Much less often are specialists of the
Federal Guard Service (4.9%), Rospotrebnadzor
(2.5%), and other organizations and services (6.9%).

An important measure in the implementation of the
results of the exercises is the order and completeness
of their communication to the participants of the exer-
cises and the relevant medical specialists. Emphasis
should be placed on those results, which wold help to
improve the preparedness of the health care system to
respond to terrorist attacks.

It turned out that in the regions different methods are
used for this purpose. This occurs during working
meetings devoted to parsing and summarizing the
results of the exercises (61.0%), is reflected in the
materials of exercise reports (21.9%), and in the con-
tent of normative and methodological documents
being developed (17.1%).
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The maijority (62.4%) of experts pointed to the
need to develop an improved method of communi-
cating the results of the exercises to medical special-
ists. It would be advisable to use analytical letters
and briefs more often. Such documents would pres-
ent data in comparison with the results of other simi-
lar exercises, as well as include methodological rec-
ommendations.

Conclusion

At the present time, when terrorist activity in our
country and in some states bordering Russia remains
high, it is necessary to pay more attention to health-
care preparedness to respond to emergency situa-
tions caused by terrorist acts and to eliminate their
medico-sanitary consequences.

Long-term experience of work on life saving and
health preservation of victims in extreme situations
and the results of this research show that the main and
the most effective form of maintaining and increasing
the level of preparedness are special exercises. At
such exercises, on the one hand, the level of knowl-
edge, practical skills and competencies are tested,
and on the other hand, the training of medical spe-
cialists is carried out.
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The research results show that when preparing and
conducting such exercises in the regions an important
role belongs to heads and relevant specialists of
health care management bodies, regional centers of
emergency medical care and disaster medicine and
territorial centers of disaster medicine and medical
treatment organizations. Their professional training in
this direction largely determines the quality and effec-
tiveness of special exercises held. The study has
shown that the level of training of the mentioned med-
ical specialists needs further improvement.

Therefore, the forms and methods of their training
require a thorough revision.

It is advisable to correct both the Unified postgrad-
vate programs of doctors' training in the medicine of
catastrophes (organization of medical aid to the pop-
ulation in emergency situations), and the specific cur-
ricula of the cycles of thematic improvement.

Since the elimination of the consequences of terror-
ist acts is carried out with the involvement of forces
and means under the jurisdiction of various federal
and regional bodies of executive power, in order to
improve the operational interaction it is necessary to
practice the invitation of specialists of these structures
for their adequate participation in special exercises.
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EXPERIENCE OF APPLYING TELEMEDICINE TECHNOLOGIES IN THE WORK
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Abstract. The purpose of the study is to determine the role of telecommunication technologies in increasing the efficiency of Voronezh
Regional Clinical Center for Disaster Medicine.

Materials and methods of research. The data contained in analytical reports and other documentation of the Center for 2018-2020
in terms of identifying patterns of their change with the introduction of telecommunications technologies were analyzed.

Results of the study and their analysis. Introduction of telemedicine technologies in the work of the Center resulted in increase of vol-
ume of rendering of medical care by its specialists. The neurosurgeons were the most demanded specialists, who performed telemed-
ical consultations, which is mostly related to the necessity of performing consultations for the doctors of trauma centers of the Il and IlI
levels, engaged in treatment of victims of car accidents.

Voronezh Regional Clinical Center for Disaster Medicine plans to further expand the use of telecommunication technologies not only
in treating victims of road accidents, but also victims of other man-made and natural emergencies.
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OnbIT MIPUMEHEHUS TENEMEAUUMHCKMX TEXHOJNTOTUM B PABOTE
BOPOHEXXCKOIO OBJIACTHOIO KIIMHUYECKOIO LIEHTPA MEAULIMHBI KATACTPO®

J1.E.Mexanteeea', A.H.Aptémos?, B.M.Unbuués'

1 ®IBY BO «BopoHexckuil rocyaapCTBeHHbI MeauumHckuit yHusepcutet um. H.H.Bypaerko», Boporex, Poccus
2 KY3 «BopoHexckuit 06nacTHOM KIMHUYECKMI LEHTP MeauuMHLI kaTacTpod», BopoHex, Poccus

Pesiome. Llenb mccnenoBatHms — onpeaenuts posib TENEKOMMYHUKALMOHHBIX TEXHONOTUI B MOBbILEHMM 3PPEKTUBHOCTH PABOTHI
BopoHexckoro 06nactHoro KnmHu4eckoro LeHTpa meamumtsl katactpod (TLUMK, Llentp).

Marepuansi u metoas nccnenosaxus. NpoaHANM3UPOBAHEI AAHHbIE, COAEPXALLMECS B AHANUTMYECKMX CPABKAX M APYrOM AOKY-
meHTaumn o paborte Llentpa 8 2018-2020 rr., B nnaHe BbISIBAEHWS 30KOHOMEPHOCTEN UX U3MEHEHMSI B PE3YNbTATE BHEAPEHMS
TEIEKOMMYHMUKALMOHHBIX TEXHONOTMUHA.

Pesynbtatsl ccneposamms 1 mx aHanu3s. BHepgpeHue TenemeamumnHckmx TexHonormi B pabory TLUMK npuseno k ysennuenmio obbe-
MO OKQ3GHMWS €ro CreLManUCTaMU PEMIAMEHTUPYEMOM MEAULMHCKON nomoln. Hanbonee BoCTpeBOBAHHBIMK CMIELMAIUCTAMM,
NPOBOAMBLUMMH TENEMEAMLMHCKME KOHCYMbTALMM, BbiM BPAYU-HEMPOXMPYPIH, HTO B 3HOUYMTENBHOM CTEMEHM CBSA3AHO C HeOobXOo-
AMMOCTBIO MPOBEAEHMS KOHCYNbTALMIM st Bpayei TpaBmoueHTpoB |l u Il ypoBHs, 3aHMMaloWpMXcs neYeHnem NoCTpaaaBLIMX B
AOPOXHO-TPAHCMOPTHbIX Npowcecteuax (OTI).

B nnaHax pabotsl BopoHekckoro 06acTHOrO KIMHMYECKOro LEHTPA MeaMLIMHBI KATACTPOG — AAMbHELIEE PACLUMPEHME UCMOb-
30BAHMS TENEKOMMYHMKALMOHHbIX TEXHONOTUI He TONbKO Mpy federmnu noctpagaslumx B [T, HO 1 B ApYrMx Ype3BbIHAMHBIX CUTYa-
unsx (HC) TexHOreHHOro M MPUPOAHOTO XAPAKTEPA.

Kniouesble cnosa: BopoHexckuii 06nacTHON KIMHMYECKMA LEHTP MESMLMHBI KaTacTPOd, AOPOXHO-TPAHCTOPTHLIE MPOMCLIE-
creus, [Nonesosi neamarpmyeckmit rocnmtans BLUMK «3awmra», noctpagasme, TenemesmumMHCKMe KOHCYbTALMM, TeNeMeaULMH-
CKMe TEXHOJIOMMM, HYPE3BbIYAMHBIE CUTYALMM

KoHpnukT nHTEpecoB. ABTOPLI CTATEM MOATBEPXKAAIOT OTCYTCTBUE KOHPIMKTA MHTEPECOB

Ans umtuposanus: Mexanteesa J1.E., Aptémos A.H., Mneunués B.I1. OnbiT npuMeHeH s TENeMeaULMHCKMX TEXHOMOTHIA B pa-
60Te BopoHexckoro o6nacTHOro KMHMYECKOro LeHTpa MeanumHel katactpod // Mepuumna katactpod. 202 1. N24. C.

17-22. https://doi.org/10.33266,/2070-1004-2021-4-17-22
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Since the late 1970s the number of man-made and nat-
ural disasters in the world has been steadily growing. For
example, in a UN report (October 2020), the Office for
Disaster Risk Reduction stated that 7,346 large-scale natu-
ral disasters occurred between 2000 and 2019. As a
result, 4.2 billion people were affected, costing the global
economy about $2.97 trillion [1]. In the Russian Federation
150 man-made emergencies on average occur annually,
in which hundreds of people die [2, 3].

In an interview with TASS at the end of 2020, EMER-
COM Minister E.N. Zinichev said: "This year, the number
of emergencies in our country has increased by 29% com-
pared to last year. At the same time we managed to signif-
icantly reduce the number of casualties and fatalities while
increasing the number of rescued" [4].

According to the minister, this was possible due to the
infroduction of information technologies, which makes it
possible to predict and to prevent emergencies [4].

While carrying out rescue work in an emergency areq,
the organization of medical support for victims is of great
importance [5-7].

The world experience of introducing telecommunication
technologies in the organization of medical support to the
population of hard-to-reach areas suggests the importance
of this resource in the organization of medical support in
various emergency situations [8].

Elimination of medical and sanitary consequences of any
emergency situation requires a prompt response from the
relevant services to make the right medical and tactical
decision and to attract external consultants to strengthen
the work of field medical hospitals [9].

The modern level of development of information and
communication systems allows a remote dialogue between
employees of services of extreme medicine in real time [10].

On August 27, 2001, the concept of development of
telemedical technologies in Russia was approved. In accor-
dance with the concept, information support for the work of
the units and institutions of the All-Russian Disaster Medicine
Service, including consultative support for medical teams in
emergency situations, reached a higher level [11].

At present in the field of emergency medicine telemedi-
cine technologies are used in the following ways: rapid
transmission of information about the nature and peculiari-
ties of an emergency situation in order to make an objective
decision on the specifics of medical and evacuation meas-
ures; consultations with leading clinicians to provide med-
ical assistance to rescue workers and doctors working in the
foci of an emergency situation; coordination and interaction
of specialists from different departments, including those
from different countries, on the liquidation of medical and
sanitary consequences of emergency situations.

The first telemedical consultations in an emergency situa-
tion were performed in 1997 in the framework of the activ-
ities of the Disaster Medicine Service of the Russian
Ministry of Health during the liquidation of the conse-
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quences of the plane crash on a residential area in Irkutsk.
The telemedicine consultation was conducted by the
Center for Children's Telemedicine. Specialists from the
Moscow Research Institute of Pediatrics and Children's
Surgery conducted the consultations. The expedience of
the newly created Children's Telemedical Center for con-
ducting telemedical consultations by the staff of the leading
Children's Research Institute was due to a large number of
injured children. There was a children's boarding school at
the center of the emergency situation — 14 children died in
the plane crash [12].

A new stage in the development of telemedicine within
the framework of the All-Russian Disaster Medicine Service
began in April 2001, when the Field Pediatric Hospital of
the All-Russian Center for Disaster Medicine “Zaschita”
was set up in Gudermessky District of the Chechen
Republic. In 2001, more than 34,000 outpatients were
treated in the hospital, and 2,847 inpatients were treated.
Since the healthcare system of the Chechen Republic was
destroyed in the early 2000s, the Field Pediatric Hospital
replaced the Republican Hospital. Many specialized med-
ical care activities were carried out on its basis [9].

Telemedical consultations were widely used in the work of
the hospital. The activity peaked in 2002, when a total of 64
telemedicine consultations were performed on 54 patients,
10 patients being consulted twice. Teleconsultations were
performed for 16 clinical areas. Most of the consultations
(36) were performed for different traumas and orthopedic
disorders — there were 13 patients with orthopedic patholo-
gy only. A plastic surgeon consulted 9 patients, a trauma sur-
geon — 5 patients, and a neurosurgeon — 4 patients. A
combustiologist consulted two patients with deep extensive
burns. The therapists consulted 19 patients, including a car-
diologist for four patients, a medical geneticist for four chil-
dren with congenital pathologies, and a hematologist for
three patients.

The telemedicine consultations resulted not only in the
determination and clarification of treatment tactics, but also
the medical evacuation of some patients to other medical
treatment organizations (four to Moscow, two to
Makhachkala, and two to Stavropol).

In an interview (2004), the head of the hospital said:
"Equipment with modern diagnostic and therapeutic appa-
ratus is a distinctive feature of our hospital... Children with
severe burns were admitted to the hospital. It was possible
to save them only by applying modern methods of treat-
ment ... Masha and Ruslan, ten years old, are especially
remembered. Their overall treatment plan was coordinated
with the head of the Children's Burn Center at Moscow
Hospital No. 9, Lyudmila Budkevich, using satellite
telemedicine technology... As a result, the young patients
returned home practically healthy" [13].

Telemedicine consultations were especially important
when physicians "were confronted with a particularly
severe course of diseases and traumas or with rare and
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litle-known congenital diseases. For example, a child is
brought in with a suspected blood disorder. There is no
hematologist among our doctors. In the hospital you can
make an ultrasound, X-ray, general and biochemical
blood tests. We collected as much objective information as
possible, prepared a package of documents digitally and
sent it all for consultation via e-mail. Most often — to the
Moscow Research Institute of Pediatrics and Pediatric
Surgery" [13].

Doctors at the hospital not only received consultations
from leading specialists, but also "often coordinated the
transfer of a child to a specialized department. The most
complicated ones were sent to Moscow — to the Children's
City Hospital No. 9, the Russian Children's Clinical
Hospital, and other medical institutions" [13].

High efficiency of using telemedicine technology not
only to address some issues of treatment tactics, but also for
further hospitalization of patients should be noted.

In recent years, the Voronezh region has paid a lot of
attention to the development of telemedicine technologies
and their implementation in health care. According to the
director of the Medical Information and Analytical Center
in Voronezh, "by May 2020, the healthcare department of
the Voronezh region had connected 32 regional hospitals,
11 municipal hospitals, and 9 specialized healthcare
organizations to the telemedicine consultation system; in
total, there are 144 units in the region that have the
telemedicine consultation system" [14]. [14]. Since the
beginning of the COVID-19 pandemic, the workload of
the regional center for telemedicine has increased mani-
fold. According to its head, "since mid-April 2020, the
number of consultations via our center with doctors from
district hospitals and city medical organizations has more
than tripled" [14].

In the Voronezh region, the system of emergency medical
care is also undergoing changes, including those associat-
ed with the introduction of the latest digital technologies —
especially in various emergencies.

The Voronezh Regional Clinical Center of Disaster
Medicine (hereinafter referred to as the Center) is a med-
ical organization of a special type. It consists of 3 depart-
ments: emergency consultative medical care, medical
evacuation, anesthesiology and resuscitation. Such a struc-
ture of the Center's medical unit fully meets the tasks it per-
forms. "Narrow" specialists provide specialized emer-
gency medical care; resuscitation physicians provide
medical evacuation of patients requiring resuscitation sup-
port during transportation (if necessary, they perform anes-
thesiology aid during operations). 24 hours a day the
ambulance doctors provide medical aid to the victims of
road accidents in the area of responsibility of the emer-
gency center on the highway M-4 "Don" and ensure inter-
action with the rescue service — structural subdivision of the
institution "Civil defense, population protection and fire
safety of the Voronezh region".

The aim of the research is to define the role of telecom-
munication technologies in increasing the performance effi-
ciency of the Voronezh Regional Clinical Center of Disaster
Medicine.

Materials and methods of the research. The data
contained in the analytical reports and other documentation
of the Center for 2018-2020 were analyzed in terms of
identifying patterns of their change with the introduction of
telecommunication technologies in the work of the Center.
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Results of the study and their analysis. Table 1 pres-
ents the main indicators of the Center's work in 2018-
2020.

As can be seen from the analysis of data on the work of
the Center in 2018-2020, in these years there was a ten-
dency to increase the volume of specialized emergency
and ambulance medical care to the population of the
Voronezh region. Thus, in 2020 the number of patients
who received medical care, taking info account remote
telephone consultations, increased by 12.7% compared to
2019. The increase was due to the growth: the number of
remote telemedicine consultations — by 53 (9.2%); the
number of outreaches by ambulance vehicles — by 624
(31.0%); the number of evacuations — by 1401 (123%).

Data on the provision of medical care by specialists of
the Center and by regional medical treatment organiza-
tions to patients in district hospitals in 2018-2020.

Resuscitation specialists accounted for the largest pro-
portion (50.4%) of the total number of specialists who
performed sanitary tasks in 2020. This is due to an
increase in the number of patients, mainly COVID-19
patients, who required resuscitation support during med-
ical evacuations — compared to 2019, the number of
visits increased by 6.8%. For the same reason, emer-
gency physicians performed 699 missions in 2020.
Endoscopy physicians were very active — they made
174 missions in 2020.

A large number of surgeries were performed by special-
ists of the Center and regional medical treatment organiza-
tions in district hospitals in 2018-2020 (Table 3). (Table 3).

As can be seen from the data in Table 3, the number of
surgeries performed by all surgeons in 2020 decreased by
61 compared to 2019. This was due to a decrease in the
number of vascular surgeries — vascular surgeons operat-
ed on 116 fewer patients in 2020 than in 2019. At the
same time, more (by 38) general surgeries were per-
formed. This was due to surgical manipulations in patients
with acute gastrointestinal bleeding during therapeutic
fibrogastroduodenoscopies. Decrease of operative activity
can be related to restrictive measures in connection with the
COVID-19 pandemic.

Of all the medical teams at the Center, the neurosurgical
team was the most in demand. Its specialists took an active
part in providing medical aid to the victims of traffic acci-
dents (Table 4).

As we can see from Table 4, in 2020 the volume of neu-
rosurgical care increased due to the increase of telemedi-
cine consultations (by 53). The total number of consulted
patients increased by 47 (5.2%).

Telemedicine consultations for Il and Il level trauma cen-
ter physicians are extensively introduced into the Center's
practice (Table 5).

The data in Table 5 show the growing demand for
telemedicine consultations by neurosurgeons. This seems to
be due to the increased attention to solving the problem of
medical care for victims of road accidents. These accidents
are accompanied by a large number of lethal outcomes as
a consequence of craniocerebral injuries.

Thus, the use of telemedicine technology has enabled
neurosurgeons to make real-time decisions about the need
to travel to regional hospitals to provide emergency med-
ical care to patients or to conduct remote telemedical con-
sultations. For example, in 2020 there were 955 requests
to neurosurgeons from district hospitals in Voronezh Oblast



Tabnuua 1 / Table No. 1

OcHosgHble nokasartenu paboter TUMK 8 2018-2020 rr.
Key performance indicators of the territorial disaster medicine center in 2018-2020

Mokazarens / Indicator 2018 2019 2020
1. Konnuectso obpaluermii 06 okasaHmMu CKOpoit U CKOPOH CNeLmManaMpoBaHHOI
MEIMUMHCKOM MOMOLLY, B T.4. O NPOBEAEHMM MEANLMHCKOM 3BaKyaLmH, abe. 3258 4114 4636
Number of requests for emergency and specialised emergency medical care,
including medical evacuation, abs.
1.1. B T.4. 06paLLEHNIT O NPOBEAEHMM MEANLMHCKOMN 3BaKyaLmmn GonbHbix Covid-19 _ _ 1698
of which requests for medical evacuation of patients Covid-19
2. OKa3aHA MEAULMHCKAS MOMOLLb, Yerl., BCETO, U3 HUX:
Medical care provided, people, total, of which: 3258 4114 4636
2.1. meprumHckas 3sakyauus 6onsHeix Covid-19 _ _ 1698
medical evacuation of patients with Covid-19
2.2. koHcynbTaumu no tenedoHy / consultations by phone 780 1263 837
2.3. TenemeamumHckue koHcynstaumu / telemedicine consultations 536 577 630
2.4. Bble3pbl CNELMANNUCTOB HO COHATAPHOM ABTOTPAHCNOPTE
visits of specialists by sanitary vehicles 1931 2014 2638
2.4.1. 8 ToM uucne ans ssakyaumn 6onsHeix Covid-19 B _ 1167
of which for evacuation of patients Covid-19
2.5. KONM4eCTBO BLINETOB CAHWTAPHOH aBMaLMM, abe. 201 263 166
number of air ambulance flights, abs.
3. Konunuectso onepauuit, BeinonHerHsix cneupanuctamu Lientpa 8 JIMO obnacty,
a6e. / Number of surgeries performed by specialists of the center in regional medical 448 451 390
treatment organisations, abs.
. 212 (179 174
4. KonnyecTso onepatneHbix Nocobuii, BuinonHeHHbIx cneunanuctamu Llentpa s IMO ractponyoneHockonui: | (4 Bporxockonmm;
obnact (pubpossodaroractpopyoneHockonmmu, BPOHXOCKONMM, KONOHOCKONMK), abc. 33% péyHXp(i)CKOI'IMM) /’ 5 chnoriocxonmm)l
Number of surgical procedures performed by specialists of the center in regional 219 p2 12 (179 174 (4
medical treatment organisations (fibroesophagogastroduodenoscopy, bronchoscopy, duod . bronch .
colonoscopy}, abs. gastroduodenoscopies; ronchoscopies;
i 33 bronchoscopies) 2 colonoscopies)
5. Yucno ssakymposaHHbix, Yen., us Hux: / Number of evacuees, people, of them: 1148 1139 2540
5.1. - c ocTpoit xupyprudeckoit natonorueit / with acute surgical pathology 550 503 338
5.2. - c TepanesTuueckoit natonorueit / with therapeutic pathology 517 552 445
5.3.- c Covid-19 / with Covid-19 - - 1698
5.4. - peteit / children 70 64 44
5.5. - ¢ akyLIepcKoi M TMHEeKOoNorMYeckoi naTonoruedi 1 20 15
- with obstetric and gynecological pathology
6. [loctaeneHo B 3KCTpeHHOM nopsiake KomnoHeHTos kposu B JIMO obnactu, n, 13 Hux:
Blood components urgently delivered to regional medical treatment organisations, |, 40,8 55,5 45,1
of which:
- sputpoumtapHas macca / red blood cell mass 17,3 28,0 20,6
- ceexesamopoxeHnHas nnasma / fresh frozen plasma 23,5 27,5 24,5

Tabnmua 2 / Table No. 2

Konnuectso biespos cneunanncros TLUMK un o6nacthbix JIMO B paiioHHbie 6onbuupl B 2018-2020 rr., abe./ %
Number of trips by specialists of the territorial disaster medicine center and regional medical treatment organisations
to the regional hospitals in 2018-2020, abs.

Cneumanuctsl / Specialists 2018 2019 2020
Anecteanonoru-peannmaronorn TUMK / Anesthesiologists-resuscitators of the
territorial disaster medicine center 832/46,5 962/43,6 1337/50,4
Heitpoxupypru TUMK, BOOKB* /Neurosurgeons of center and VRCCH* 130/5,8 171/7,8 163/6,1
Xupypry, kpome Heiipoxupyproe — ece obnacthsie IMO / Surgeons other than 606/26,8 436/19,8 226/8,5
neurosurgeons of regional medical treatment organisations ! ! 4
- B T.u. 06wwue xupypru / including general surgeons 167/7,4 112/5,1 77/2,9
[pyrue cneunanucts / Other specialists 474/20.0 636/28,8 928/35
Bcero / Total 2242/100,0 2205/100,0 2654/100,0

* BOJKB — Boponexckas obnactHas aetckas knmHudeckas 6onbHuua /* VRCCH — Voronezh Regional Children's Clinical Hospital

for emergency consultative medical care. In 163 cases
(17.1%) neurosurgeons visited patients, and 137 patients
were operated on in 84% of the visits. The number of
telemedicine consultations was 630 (66% of the total
number of visits). The presented data testify the high effi-
ciency of applying the telemedical technologies in the
work of the Center providing the emergency specialized
neurosurgical aid to the population of the Voronezh
region.

Conclusion

1. The introduction of telemedical technologies in the
work of the Center resulted in the increase of volume of ren-
dering medical care by the specialists of the Center.

2. The neurosurgeons were the most demanded special-
ists, who performed telemedicine consultations, which is
mostly related to the necessity of consultations for Il and IlI
level trauma centers doctors, involved in the treatment of
the victims of traffic accidents.
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Ta6nmua 3/ Table No. 3
Konuuectso onepaumii, BbINONHEHHbIX B PAROHHBIX 60nbHMLLA)
xupypramu TLUIMK 1 o6nactieix JIMO B 2018-2020 rr., abe.
Number of surgeries performed by specialists of the territorial disaste
medicine center and regional medical treatment organisations in the
regional hospitals, abs.

Mokasatens / Indicator 2018 | 2019 | 2020

BuinonHeHo onepaumi, Bcero, M3 Hux:
Number of surgeries, total, of which: 448 451 390
* Helipoxupypramu / by neurosurgeons 116 127 137
* APYTMMM XMPYPraMM, BCETO, M3 HUX:

by other surgeons, total, of which: 332 324 253
- 0BLMMU XMPYPramu
- by general surgeons 96 70 118
- TPABMATONOrAMM
- by traumatologists 26 > 8
- COCYAMCTBIMM XMPYPramm
- by vascular surgeons 186 235 119
- YeNIOCTHO-NMLEBLIMU XUPYPramu 5 3 3
- by maxillofacial surgeons
- TOPAKQNbHBIMM XMPYPramm 7 4 3
- by thoracic surgeons
- OTONAPUHIONOraMH 10 5
- by otolaryngologists
- yponoramu / by urologists - 3 0
- aKYLIEPAMU-TMHEKONOTaMH 9 5 1

- by obstetricians-gynecologists

Tabnuua 4 / Table No. 4
Xapakrepuctuka pabotbl cneumanmcros
Hepoxupyprudeckoin 6puraas TLULMK 8 2018-2020 rr.
Characteristics of the work of specialists of the neurosurgical
team of the territorial disaster medicine center in 2018-2020

Mokasatens / Indicator 2018 | 2019 | 2020
KonuuecTso Beiesnoe, abe. / Number of 130 172 163
trips, abs.

Konunuectso BhInOnHEHHbIX onepaumii,
abc./ Number of surgeries performed, abs. 116 127 137
Konuuectso koHcynbTaumii no tenedoHy, 156 331 325

a6bc. / Number of phone consultations, abs.
Konuuecteo TenemeamumHcKkmx

KoHcynbTaumit, abe. / Number of 536 577 630
telemedicine consultations, abs.

Y1Cno NPOKOHCYNBTUPOBAHHbBIX NALMEHTOB,
yen. / Number of persons consulted, 822 908 955
people

3. The Voronezh Regional Clinical Center for Disaster
Medicine plans to further expand the use of telecommuni-
cation technologies not only for treatment of victims of
road accidents, but also for treatment of victims of other
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emergencies of man-made and natural origin. This
includes the expansion of the list of specialists involved in
providing emergency medical aid at different stages of
medical evacuation.
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EXPERIENCE OF ELIMINATION OF MEDICAL AND SANITARY CONSEQUENCES
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Abstract. The experience of liquidation of medical and sanitary consequences of the emergency situation caused by domestic gas
explosion and collapse of the entrance of a multistory building in Magnitogorsk on December 31, 2018 is presented. Actions to
mobilize resources of the Government, the Ministry of Health and the Territorial Center for Disaster Medicine of Chelyabinsk
region, organization of coordinated work of ambulance teams and visiting teams of specialized medical care, forensic experts
and psychologists were analyzed. The important role of the Ministry of Health of Russia, of the Government and personally of the
President of the Russian Federation V. Putin in the organization of care for the victims, in forming the third echelon of medical forces
and means using air ambulance was noted.

Key words: ambulance teams, casualties, Chelyabinsk Oblast Government, Chelyabinsk Oblast Ministry of Health, Chelyabinsk
Oblast Regional Center of Disaster Medicine, domestic gas explosion, forensic experts, house collapse, psychologists, regional
emergency situation, resource mobilization, specialized medical teams, third echelon of medical forces and facilities, victims
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Pesiome. [peacTasneH onbIT IMKBUMAALMM MEANKO-CAHUTAPHBIX MOCNEACTBUI Ype3BbiuaiHoi cutyaumm (YC), BbisBaHHOM B3pbIBOM
6bITOBOrO rasa M obpyLueHHeM NOALE3AA MHOrO3TAXHOro foma B .Marnutoropcke 31 pekabpsi 2018 r. MpoaHanuanposaksl aei-
cteus Mpasutensctea, MuHaapasa 1 TeppuTopranbHoro ueHTpa meauumkel katactpod (TLIMK) Yenaburckoi obnactu no mobu-
NM3ALMK PECYPCOB, OPTaHM3ALMM CIIAXEHHON paboTbl Gpurag ckopoit meanumHckoit nomowy (CMI), seiesarbix 6purag cneuya-
NIM3UPOBAHHON MEAMLMHCKOM MOMOL, CyAMedsKcnepTtoB u ncuxonoro. OtmeveHa BaxHas ponb Munsgpasa Poccuy,
Mpasutensctea u nnuHo lNpesuperta Poceuitckon Pepepawpm B.B.MytHa B OpraHMsaumu oka3aHMs MEAMLMHCKOM MOMOLLM
NOCTPAAABLIMM, HOPMUPOBAHWM TPETLEMO SLIENOHA MEAWULMHCKOM rPYNMMPOBKM CUIT U CPEACTB C MCMOSIb3OBAHMEM CAHUTAPHOM
aBMALMM.

Kniouessle cnosa: 6puragsl cKopor MeAULMHCKONM MOMOLLM, BpUragsl CneLmani3mMpoBaHHON MEAULMHCKOM MOMOLLM, B3PbiB
6bITOBOrO ra3a, MOBMIM3ALMS PeCypCcoB, 0bpyLIEHHE [OMA, NOTMBLIME, MOCTPAAABLUME, MCMXOMOMH, CYAMEASKCNIEPTh], TEPPHUTO-
PHanbHBIA LEHTP MEAMLMHBI KATACTPOg, TPETUH SLIENOH MEAULMHCKOM rPYNNMPOBKM CUIl M CPEACTB, YPE3BbIYAMHAS CUTyauMs
pervoHansHoro maciutaba
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COHMUTAPHbIX NOCAEACTBUM YPe3BLIHAMHOM cuTyaLm B .MariuToropcke: xpoHonorus cobuituit // Mepuupta katactpod. 2021. Ne4.
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In Magnitogorsk on December 31, 2018 as a result of a
domestic gas explosion there was a collapse of the entrance
of a multistory apartment building in the center of the city. The
explosion destroyed 26 apartments, where 46 people lived.
Fifty-one apartments were damaged — 126 people lived
there. Thirty-nine people were killed at the scene, including
six children. The time of the event was 6:00 a.m. Climatic
conditions at that time: air temperature -21 °C, sunrise -
9:20. In the aftermath of the explosion 575 people were
involved, 123 vehicles and 10 search and rescue teams of
Russian Emergencies Ministry. Search and rescue operation
was completed on January 3, 2019 at 17:49.

Organization of medical assistance. On 31.12.2018 at
06:08 the central control room of the Emergency Medical
Service Station of Magnitogorsk received a message from
the Unified Duty Dispatch Service about the explosion of a
residential building at the address: K. Marx Avenue, 164.

The message was received by the senior doctor of the dis-
patcher service of emergency station. At 06:08, five ambu-
lance crews were sent fo the scene of the emergency. The first
teams, including resuscitation ones, arrived at the scene of
the explosion at 06:15. The arrival time was 7 minutes.
Based on the estimated number of victims, 7 more ambu-
lance crews were sent to the emergency area at 06:10. At
06:35, 12 ambulance crews were already working at the
scene of the emergency. A resuscitation team doctor took
charge of the work of the ambulance crews. A medical triage
area was identified on site, and the ambulance crews were
ready to conduct it with simultaneous emergency medical
care. All ambulance crews were equipped with the neces-
sary medications and additionally equipped with emer-
gency packs. When the first casualties arrived at the triage
areq, the crews worked as a team. The drivers of the ambu-
lances, given the darkness of the day and weather condi-
tions, illuminated the collection point with their headlights.
They prepared stretchers, blankets, a supply of water, a set
of transport tires and were ready to act as a recorder.

Since 8:00 on December 31, 2018, in accordance with
the Decree of the Governor of the Chelyabinsk region in its
territory mode of emergency of regional character was intro-
duced and the zone of the regime — K. Marx Avenue in
Magnitogorsk — was determined.

On the site of the emergency around the clock operational
headquarters of the Government of the Chelyabinsk region
was created fo prevent and fo eliminate emergencies and to
ensure fire safety.

The Commission instructed the Ministry of Health of the
Chelyabinsk region:

- to make ready and to send specialists of the territorial
center of disaster medicine of the Chelyabinsk region to the
zone of emergency;

- fo provide health care facilities with the necessary set of
medicines and blood;

- to organize medical and psychological support of victims
and of personnel involved in the liquidation of the emer-
gency situation.
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The Minister of Health of the Chelyabinsk region
announced a meeting of heads of medical organizations of
Magnitogorsk. The deputy chief physician for civil defense
and mobilization work of station of first aid took part in it.

In addition, the following instructions were given:

- To the deputy director of the Center for the coordination
of medical organizations of the Chelyabinsk region — to pro-
vide operational work on the coordination of medical organ-
izations in Magnitogorsk city district;

- To the chief physician of the Chelyabinsk Regional
Clinical Hospital — to prepare and to send to the place of
emergency a comprehensive emergency response team. The
team consisted of two anesthesiologists-resuscitators, a sur-
geon, an orthopedic trauma surgeon, a cardiovascular sur-
geon, and a neurosurgeon; to ensure smooth operation of
the emergency consultative medical care department of the
Chelyabinsk Regional Clinical Hospital;

- To the chief physician of Chelyabinsk Regional
Children's Clinical Hospital - to prepare and to send a com-
prehensive team of doctors to the place of the event. The
team consisted of two anesthesiologists-resuscitators, a
pediatric surgeon, an orthopedic trauma surgeon, a neuro-
surgeon; to ensure uninterrupted operation of the resuscita-
tion and consultation center of Chelyabinsk Regional
Children's Clinical Hospital;

- To the Chief Psychiatrist of the Ministry of Health of the
Chelyabinsk Region — to coordinate the work on the provi-
sion of medical and psychological and psychiatric care to
the residents of Magnitogorsk with the participation of psy-
chiatrists and medical psychologists of all services.

The Ministry of Health of the Chelyabinsk region mobi-
lized the necessary resources. The order of the Ministry of
Health of the Chelyabinsk region "On the organization of
medical care in the Chelyabinsk region for the period of lig-
vidation of consequences of emergencies on the territory of
the Magnitogorsk city district" from 31.12.2018 N22756
was issued.

There were deployed:

- at Magnitogorsk City Hospital No. 3 — 446 beds for
adults;

- in the Children's City Hospital of Magnitogorsk — 403
beds for children;

- In the Central Clinical Medical and Health Care Unit of
Magnitogorsk — 526 reserve beds.

There were 42 ambulance crews ready for action.

Uninterrupted work of structural subdivisions of medical
treatment organizations was provided; the reserve and
stocks of medicines and medical products were checked;
stocks of dressings, equipment, food, drinking water, fuel
and lubricants for continuous operation were checked;
readiness for uninterrupted work of technical services was
provided.

96 artificial pulmonary ventilation devices were put in
readiness.

For the treatment of patients with acute renal failure 16
places for dialysis were prepared.
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The stock of blood components for transfusion has been
checked.

All donors have been notified. Preliminary collection of
donor blood was scheduled for 03.01.2019.

A referral scheme was put in place for victims to receive
specialized medical care in inpatient settings.

To reinforce the medical team of the territorial Center for
Disaster Medicine an anesthesiologist of the Central Clinical
Medical Unit was sent to the site of the event.

The work of 11 medical psychologists and psychiatrists
was organized in all medical treatment organizations of
Magnitogorsk, as well as medical psychologists on the basis
of secondary school N2 14 and on the site of the emergency
situation — 164, K. Marx Ave.

In the department of neuroses of the regional psychoneu-
rological hospital N2 5 an office of psychological care was
opened.

For the period of emergency response on the territory of
Magnitogorsk city district operational group of the Ministry
of Health of the Chelyabinsk region was created.

At 9:30 a.m. by order of the operational headquarters 9
mobile ambulance teams were withdrawn from the scene of
the emergency.

Since 10:00 on 31.12.2018 medical assistance was pro-
vided:

- at the scene of the event:

- by three mobile ambulance crews (one — resuscitation,
2 — paramedic);

- in a temporary mobile point — the bus — by the doctor
of urgent medical aid of city hospital No. 3 of Magnitogorsk;

- by medical psychologist of the regional psychoneuro-
logical hospital No. 5;

- in the operational headquarters on the basis of school
Ne14:

- by visiting medical team of the ambulance;

- in a temporary point of medical care — by the team of
emergency medical care of city hospital No. 3 of
Magnitogorsk;

- by medical psychologists of the regional psychoneuro-
logical hospital No. 5.

In accordance with the order of the Ministry of Health of
the Chelyabinsk region "On providing medical assistance to
citizens living in temporary accommodation points on the ter-
ritory of the Magnitogorsk city district" from 31.12.2018 N2
2757 2 temporary accommodation points for 50 places
each were organized.

On December 31 to Magnitogorsk arrived: the Minister of
Health of the Russian Federation V. I. Skvortsova, Deputy
Minister of Health of the Russian Federation O. O. Salagai,
specialists of the National Medical Research Center of
Psychiatry and Narcology named after M. P. Serbsky of the
Ministry of Health of the Russian Federation.

Russian Minister of Health V. Skvortsova visited the scene
of the accident and the victims hospitalized at the Children's
City Hospital and City Hospital N2 3.

The same day in Magnitogorsk Russian President Vladimir
Putin arrived. He visited the scene of the emergency and the
child hospitalized from the scene of the tragedy at the
Children's City Hospital.

At 17:00 from Chelyabinsk regional clinical hospital a
complex medical team consisting of 2 anesthesiologists-
resuscitators, a surgeon, a cardiovascular surgeon, an ortho-
pedic traumatologist, a neurosurgeon was sent to the area of
emergency.

Meanumna katactpodp N242021

Under the guidance of the chief forensic expert of the
Chelyabinsk Oblast Ministry of Health, a team of forensic
experts was formed, which included 5 employees of the
Magnitogorsk interdistrict branch of the Chelyabinsk
Regional Bureau of Forensic Medicine.

On 31.12.2018 21 applications of victims for medical
assistance were registered. Of these, 16 people (including
one child) were treated on an outpatient basis, 5 people
(including one child) were hospitalized in a moderate
degree of severity. In addition, one adult patient was hospi-
talized in serious condition.

On 01.01.2019, a medical post continued to work at the
operational headquarters. From 8:00 to 20:00, one ambu-
lance team was on duty, a medical psychologist, specialists
from the National Medical Research Center of Psychiatry
and Narcology named after M.P. Serbsky, and specialists
from the regional psychoneurological hospital N2 5 were
on duty.

Since 01.01.2019 (pending the decision of the Task
Force) the number of outreach ambulance teams working
around the clock has been increased. The duty of one mobile
ambulance team in the Magnitogorsk interdistrict branch of
the Chelyabinsk regional bureau of forensic medical exami-
nation was organized.

At 10:30 medical workers made a round of all apartments
of the nearest entrances (basically 5th and 9th) to determine
the state of health of residents.

Two mobile ambulance teams and medical psychologists
continued to be on duty at the scene of the emergency.

A temporary accommodation center was open 24 hours a
day with 14 people in it (medical examination of the victims
was made 3 times a day).

At 16:35, a day and a half after the emergency situation
occurred, a child (date of birth — 16.02.2018) was extract-
ed from under the rubble of the house. The provision of med-
ical assistance to him started. The Minister of Health of the
Russian Federation V.I. Skvortsova was informed. Under her
guidance, S.I. Prikolotin, Minister of Health of Chelyabinsk
Region, and E.N. Baibarina, Head of the Department of
Medical Care for Children and Obstetric Services of the
Russian Ministry of Health, coordinated the medical care for
the child.

The resuscitation team of doctors on the resuscitation
ambulance of Chelyabinsk Regional Children's Clinical
Hospital consisting of two physicians, anesthesiologists-
resuscitators and chief freelance specialist, children's sur-
geon of Chelyabinsk Region Ministry of Health left
Chelyabinsk to evaluate the condition of the child and to
adjust his freatment.

The council decided on the medical evacuation of the
child to the Research Institute of Emergency Pediatric Surgery
and Traumatology of the Moscow Department of Health. An
air ambulance of the Russian Federal Medical and
Biological Agency was called in. The child was handed over
to the air ambulance resuscitation team. The child's condition
did not deteriorate during the medical evacuation.

Since January 2, 2019, two mobile ambulance crews
have been constantly on duty at the scene of the emergency.
The residents of the neighboring entrances continued to
make door-to-door visits, with no complaints about their state
of health.

One of the victims, who was in a serious condition, was
evacuated to the Chelyabinsk Regional Clinical Hospital (his
condition during transportation was stable).



In the neurosis department at the children's day hospital of
Regional Psychoneurological Hospital #5, a medical-psy-
chological consulting room continued to operate

In the temporary accommodation, medical workers were
on duty around the clock, and a psychologist worked.

On 03.01.2019 until 22:17 at the place of emergency 2
mobile ambulance teams were on duty.

Blood collection from donors was organized. 99 donations
were carried out, more than 60 liters of blood were taken.

04.01.2019 on the basis of school N2 14 from 8:00 until
the close medical post and psychologist worked. The duty of
the ambulance team during the reception of citizens by the
Governor of the Chelyabinsk region was organized. On
January 5-6, 2019, the medical post at School #14 contin-
ved to work. There were no calls to the emergency room.

The Commission on Emergency Situations and Fire Safety
of the Chelyabinsk region decided to cancel the emergency
regime in the territory of the Chelyabinsk region from 17:00
January 6, 2019. The regional subsystem of the Unified
State System of Prevention and Elimination of Emergency
Situations was transferred to the mode of daily activities.
Medical organizations of Magnitogorsk were transferred to
the normal mode of operation.

In total during the period from December 31, 2018 to
January 08, 2019 230 people applied for medical and
psychological assistance. Of these, 112 people (including
10 children) received psychological care. 112 people
received emergency medical care in outpatient settings. Six
people, including two children, were hospitalized. Of the
112 people who received emergency medical assistance in
outpatient settings, 16 people (including one child) received
medical care on site; 93 people (including 12 children)
received medical care at school No. 14; 3 people received
medical care at a temporary housing cenfer.

Conclusion

1. Emergencies caused by gas explosions in residential
buildings usually lead to severe consequences and cause
many victims. They require the use of a large number of
forces and means to eliminate their medical and sanitary
consequences.

The peculiarity of an emergency situation in Magnitogorsk
is a large number of deaths. It demanded involvement of a
considerable number of forensic experts and medical psy-
chologists to work with relatives of the victims. The potential

of the Chelyabinsk region allowed to solve these problems
promptly.

3. The second peculiarity of this emergency situation is a
relatively small number of victims in need of medical care.
The stage of medical triage of the victims at the scene of the
emergency was characterized by the gradual arrival of the
victims extracted by rescuers from under the rubble. The time
of evacuation of victims from the emergency zone (from the
moment of their extraction by rescuers of EMERCOM of
Russia and transfer to the ambulance crews to hospital) was
not more than 20 minutes.

Special attention should be given to the rescue of a child
from under the debris one and a half days after the explosion
at -20°C. The coordinated and prompt work of the munici-
pal, regional and federal levels resulted in the full recovery
and rehabilitation of the rescued child. We believe that in
fact in this situation we can talk about the formation of the
third echelon of medical forces and means, which is typical
for an emergency of the federal scale. Direct participation of
the President of the Russian Federation V.V. Putin and mem-
bers of the Government of the Russian Federation in the lig-
vidation of the consequences of the emergency situation, as
well as participation of specialists of medical organizations
of the federal level in providing medical and psychological
assistance fo the victims testify to the federal scale of this
emergency situation.

5. The Minister of Health of the Russian Federation
V.Skvortsova highly appreciated the work of emergency
services — ambulance, emergency response teams of
medical organizations of Magnitogorsk and Chelyabinsk
region, the territorial center of disaster medicine of the
Chelyabinsk region.

It was noted that ongoing regular tactical, special training
and joint exercises with structures of Ministry of Emergency
Situations and of the Ministry of Internal Affairs and of the
territorial Center for Disaster Medicine of Chelyabinsk
region allowed to avoid loss of time in this emergency situa-
tion, to mobilize the necessary resources and to organize the
provision of medical care.

6. We believe that a detailed description of the decisions
made and the course of organizational work on the elimina-
tion of medical and sanitary consequences of the emergency
situation will provide an opportunity to study the experience
gained in various exercises and trainings.
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MENTAL HEALTH SUPPORT MEASURES FOR MEDICAL PROFESSIONALS IN THE CONTEXT
OF COVID-19 PANDEMIC: GLOBAL AND DOMESTIC EXPERIENCE
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Abstract. A new coronavirus infection COVID-19 has been declared a pandemic by the World Health Organization (WHO).
Medical professionals, who play the leading role in the fight against the spread of the dangerous virus, work under conditions of high
and prolonged stress. There is an urgent need for psychologists fo intervene and to develop support measures for medical professionals
to maintain and to preserve their mental health.

In connection with the need to determine the state of mental health of medical professionals and to assess international and domestic
experience in the implementation of measures to support it, the analysis of scientific publications for 2020, devoted to the issue of men-
tal health of medical workers in the pandemic COVID-19 was conducted.

The conclusion is made that the organization of psychological help and psychological support as well as positive world experience
of the realized measures of support will allow to keep mental health of medical professionals during the pandemic.

Key words: anxiety, depression, medical professionals, mental health, new coronavirus infection COVID-19, pandemic, stress,
support measures
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MEPbI NOAAEPXKKU MCUXNYHECKOTO 3J0POBbS MEOANLIMHCKUX CMELUUAJIUCTOB
B YCJIOBMAX NAHAEMUM COVID-19: MUPOBOW M OTEYECTBEHHbBIN ONMbIT

AH.TnyTH1uKkKMI 1.2 A J.Pogporosa 2, H.A.Casuetiko 2

- ®TBY «HL, — DepepanbHblit MeamumMHCKui Broduamndeckuit ueHTp um. A.M.ByprasaHa» PMBA Poccuu,
Mocksa, Poccus
2 MunucTepcTBo 3apaBooxpaHenms Poceuitckoit Pepepaumn, Mockea, Poccus

Pestome. Hosas kopoHaemupycHas ntdekums COVID-19 obbsiBnera BeemnpHoit opranmsaupeit sgpasooxparetms (BO3) nange-
mueit. MeanupHckue cneumanucTsl, urpatoLLme BeayLiyto posib B 6opbbe ¢ pacnpocTpaHEHMEM ONACHOTO BMPYca, paboTatoT B ycno-
BMSIX BbICOKOTO MPOAOIXMTENbHOTO cTpecca. CyllecTByeT ocTpasi HEOBXOAUMOCTL B OKA3AHMM MCUXONOTAMM MEP MOAAEPKKU Meu-
LMHCKMM CMELMANIMCTAM C LIENbIO NOAAEPXKAHMS M COXPAHEHMS MX MCUXMYECKOTO 300POBbS.

[lnsa onpeneneHusi COCTOSIHWSI NCUXMYECKOTO 300POBbS MEANLIMHCKMX CMELMANUCTOB 1 OLIEHKM MUPOBOTO M OTEYECTBEHHOTO OMbITA MO
pean13aLn Mep no ero NogaepXKe NPOaHANIU3UPOBAHbI HayuHble nybaukauumn 3a 2020 r., NocesLeHHbIe BONPOCY NCUXUYECKOTO
3[0POBbS MEAMULIMHCKMX paboTHUKOB B ycnosusx naHpemun COVID-19.

CpenaH BbIBOg, YTO MCMONb3OBAHWE MONOXMUTENBHOMO OTEYECTBEHHOTO M MUPOBOTO OMbITA OPFAHM3ALMM OKA3AHMS ICUXONOMMYECKON
NOMOLUM 1 MCMXONIOTMHECKOTO COMPOBOXAEHWS MEAULMHCKMX CMELMANMCTOB MO3BOSIUT COXPAHWUTL MUX MCMXUHECKOE 3[0POBbLE B
nepuosa NaHAEMMH.

KnioueBble cnoBa: genpeccus, MeBUUMHCKME CMIELMANMCTBI, MEPBI MOAAEPXKM, HOBAs KopoHasupycHas nHpekums COVID-19,
NAHAEMMS], MCUXMHECKOE 300POBLE, MCUXOOMH, CTPECC, TPEBOTA

KoH$pnukT nHTepecos. ABTOpbI CTATbM NOATBEPXACIOT OTCYTCTBME KOHMANKTA MHTEPECOB

Ons uutuposanus: [TnytHuukmi A.H., Pognorosa A.Ll., Casyerko H.A. Mepbl nogaepXku NCUXMYECKOTO 3A0POBbS

MELMLMHCKMX Cneunannctos B ycnosusx nangemun COVID-19: mposoit 1 oteuectseHHbii onbit // Mepnumna ka-
Tactpod. 2021. N24. C. 27-31. https://doi.org/10.33266,/2070-1004-2021-4-27-31
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Introduction

Throughout 2020, humanity has been under severe
stress due to the spread of the new coronavirus infection
COVID-19. The pandemic that erupted in 2019 still poses
a serious threat to public health.

Experience shows that in the context of COVID-19 pan-
demic, we should take very seriously a possible disruption
of not only physical, but also mental health, including in the
long term.

This issue is especially relevant for medical professionals
working in conditions close to those of an emergency. In
such conditions, the preservation and maintenance of their
mental health, as well as a decrease in the level of their
psychological traumatization, depend on measures taken
in time.

By the end of 2020, there were 83.43 million infected
and 1.81 million deaths from COVID-19 [1, 2] — Figures
1, 2. The pandemic has dealt a serious blow to the global
economy, changed everyone's lifestyle, and affected peo-
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ple's mental health. The health care systems of almost every
country in the world are under tremendous pressure and
excessive strain [3, 4].

Personnel of medical treatment organizations are at high
risk of infection.

The new SARS-CoV-2 coronavirus infection has multi-
plied the workload of both medical professionals directly
caring for patients with COVID-19 and of other healthcare
workers [6, 7]. The need to provide medical care to a
much larger number of patients, often in a new environ-
ment, forces to change the usual algorithm of medical staff
actions. Stress caused by high mortality rate from COVID-
19, shortage of medical staff, fears of possible infection of
a medical specialist or his family members, and obligation
to be in personal protective equipment for a long time —
all this causes emotional burnout and psychological trau-
ma to doctors and — especially — to nursing staff [6, 8].
Even in the first months of the pandemic, this caused con-
cern among mental health professionals and health care
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organizers about the potential impact of these factors on
the mental health of medical workers [?]. This was par-
ticularly true for medical professionals working in inten-
sive care units, observing and caring for critically ill
patients (10).

In the nearest future, this tension can lead to the emer-
gence of new problems of psychological nature. In this
connection, it is very important to effectively organize
accessible psychological support for all medical workers.
Specidlists in the field of mental health must pay attention
to this problem and take measures to preserve the psycho-
logical stability of persons in these populations [11].

Experience in 2020 has shown that factors such as high-
risk environments, direct contact with infected patients,
length of work shift, and professional experience also
affect the psychological well-being of health care workers.
These factors can be controlled to some extent, thus reduc-
ing the infensity of the impact of the stressful situation.

Psychological support should be conducted systemati-
cally. At the same time it is necessary to pay special atten-
tion to the study of each aspect of mental health [12].

The study of the virus and issues related to its impact on
physical and mental health in the long term is not only an
issue of COVID-19 control, but also one of the public
health priorities at the international level.

Even during the first wave of COVID-19 diseases there
was a high psychological burden and impact of stress fac-
tors on the world population. At present, the negative
impact of COVID-19 pandemic on the psyche of the pop-
ulation and — especially — on health care professionals
continues to persist. Health professionals, as a high-risk
group, have been in direct contact with the virus for a long
time. As a result, their mental health requires close attention
from specialists [13, 14]. Since the onset of the pandemic,
tension, anxiety and other negative emotional reactions
began to spread on a large scale. This caused the onset of
a psychological crisis for both medical professionals and
health care organizers [11].

Heads of medical treatment organizations experienced
additional stress due to the responsibility they had for
organizing safety measures, for the state of human
resources and for their ability to respond quickly to all
changes.

Doctors and nurses often had to take on overwhelming
tasks. Health care workers, especially in organizations
converted to deal with COVID-19, were more vulnerable
than the general population. They were in an environment
of high risk of infection, as well as of further spread of the
virus to their families and colleagues. Post-traumatic stress
disorder — PTSD (ICD-10 - F43.1), as well as severe anx-
iety and depressive disorders associated with PTSD can
lead to psychological traumatic experiences in a delayed
perspective [15-17].

According to a number of domestic and foreign studies,
in the COVID-19 pandemic, health care workers were
exposed to negative factors affecting not so much their
physical health as their mental health [18-22]. One of the
factors reinforcing the psychotraumatic effect of the
COVID-19 pandemic was that health care workers caring
for patients with a new coronavirus infection were often
stigmatized by friends, family, and the public [23, 24].
Lack of support from the community and society has been
shown to be a predictor of declining mental health in coun-
tries where social and psychological support measures for
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health workers have been insufficiently addressed by the
state. The most frequent indicators of psychological impact
were anxiety and depression, which inevitably affected the
quality of medical care [25, 26].

Such indicators as length of stay in the "red" zone,
work in intensive care units, lack of personal protective
equipment, having a family member with a confirmed
COVID-19 diagnosis increase the degree of stress and
the risk of developing negative, including long-term, con-
sequences [27].

Despite the fact that the above factors are temporary, the
consequences of the pandemic will affect health care
workers for a long time [28]. In this situation, measures to
support health care workers must be taken not only during
the pandemic, but also for a long time after its end.

As the experience of past epidemics and the results of
studies conducted in 2020 have shown, in addition to
meeting basic needs and creating satisfactory working
conditions (rest and adequate nutrition, sufficient number
of PPE sets and shift work schedules), support measures
should be provided to optimize the conditions of health
workers in and out of their workplaces [8, 16, 29]. The
experience of many countries has shown that the organi-
zation of logistics, accommodation, delivery of meals and
activities with children of medical workers has a beneficial
effect not only on their physical state, but also on their men-
tal health. At the same time, systematic monitoring of their
mental state and accessible psychological support for
medical personnel both on the territory of the treatment
organization and outside of it is necessary. This includes the
organization of support hotlines and other measures of
communication and feedback.

Currently, the epidemic situation in the Russian
Federation is under control. In this regard, the stress of
medical personnel can be relieved in a systematic and
step-by-step manner, engaging all possible resources for
the development of psychosocial and mental support for
medical professionals [23, 30, 31].

At the same time, support from medical workers them-
selves is also important. Since the team of medical special-
ists has common work experience, common working con-
ditions and solves the same tasks, the use of these factors
directly depends on the manager's ability to organize com-
petent and effective work communication [12].

It is important to take into account the experience of pre-
vious epidemics and other disasters, when medical work-
ers were "on the front line". During the Ebola outbreak, for
example, medical professionals were prone to higher lev-
els of psychosomatic disorders, depression, anxiety, and
obsessive compulsions. During the MERS coronavirus out-
break (ICD-10 - B34.2), a large proportion of health care
workers were susceptible to obsessive thoughts about con-
tracting MERS and felt unsafe in the workplace. The same
experience was also reported during the spread of SARS,
with health care workers reporting high risk of infection of
themselves and of their immediate environment, emotional
distress, insecurity, and stigmatization [27, 31].

Conclusion

Working in a COVID-19 pandemic environment makes
health care workers particularly vulnerable to psychologi-
cal distress. Research show high levels of depression,
stress, anxiety, distress, anger, fear, insomnia, and possi-
ble consequences in the form of PTSD. This fact requires fur-
ther research in order to study long-term effects and to



organize measures for support and psychosocial rehabili-
tation of medical workers.

The psychological and mental health of medical profes-
sionals, greatly affected by the COVID-19 pandemic,
should be taken very seriously. Although past studies and
research on the effects of the COVID-19 pandemic have
shown that the mental impact of any major disaster has a
broader and more lasting impact on society than physical
trauma, the mental health of health professionals is current-
ly receiving much less attention.
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PACLUMNPEHHAS MNMEPBASA MOMOLLIb: MEPCMEKTUBbI N NMPOBJIEMbI
HOPMATUBHO-MNMPABOBOIO PETYJINPOBAHUA

AlO0.3akypaaesa’, JT.M.Oexyphsiit!, A.A.Konoakun?

! DIBY«LleHTpanbHbIi HayYHO-MCCNEROBATENbCKMI MHCTUTYT OPFAHM3ALMU U MHPOPMATUIALMM
3ppasooxpaHerus» Munsgpasa Poceun, Mockea, Poceus

2 PIBY BO «KybaHCKMiA rocyaapCTBEHHbIA MEAMLMHCKMIA YHUBEPCUTET» MuHsapaea Poccum, Kpacronap,
Poccus

Pesiome. OtmeueHo, YTO st MOBbILLEHMS KONMYECTBEHHBIX M KAYECTBEHHbBIX XAPAKTEPUCTMK OKA3AHMS NEPBOM MOMOLLM HACYLL-
HOM NoTpeBHOCTLIO ABASETCS YBENMUYEeHe 0BbeMa ee OKA3aHMS Ans OTAENbHbIX KATErOPHi UL, OKA3bIBAIOLWMX NEPBYIO MOMOLLb
NP1 aBapusx, KATACTPOdAX, CTUXMIHBIX BEACTBUSX, SMUAEMUSIX, TEPPOPUCTUHECKMX OKTAX, B BOOPYXKEHHbIX KOHPIMKTAX U B
APYTMX OCOBbIX YCIOBUSIX.

B cootsetctBum c Pacnopskennem Mpasutensctea Poceurckon Pegepaunn ot 28.11.2020 r. N23155-p k gekabpio 2021 r.
BOMKHBI BbITb PA3PaBOTAHBI 3AKOHOAATENbHBIE MEXQHW3MbI, HOMPABEHHbBIE HA PACLIMPEHWE 0BBbEMA OKA3AHMUS NEPBOM NOMO-
wy. BHecenne namenennit u pononHennn B cr.31 PepepansHoro 3akoHa «O6 OCHOBAX OXPaHbI 3AOPOBbS FPAXAGH B
Poccurckon Pepepaumnm» ot 21.11.2011 r. N2323-P3 pact BO3SMOXHOCTb AKTYQIM3MPOBATH AEMCTBYIOLLEE 30KOHOAATENb-
CTBO MYTEM BHECEHUS U3MEHEHWI B LENbIN PSS OKTOB M MPUHSTUS HOBbIX AOKYMEHTOB.

ABTOPAOMM NPEACTABIEHbI NPEANOXEHU MO pa3paboTke NPOeKTOB BHeceHus naMeHennit B PepepanbHbii 3akoH «O6 obpa-
LLEHMM NEKAPCTBEHHbIX CPEACTB», B NPOEKThl HOPMATHUBHBIX NPaBOBbIX akTos [Npasutensctea Poccuitckoit Pepepaumm n depe-
PAsbHBIX OPrAHOB MCMONIHUTENBHON BAACTH, KOTOpble ByayT Heobxoaumbl ans peanusaunn Hopm PepepanbHoro 3akoHa «O
BHECEeHWN nameHeHwit B cT. 31 PeaepansHoro 3akoHa «O6 ocHoBax OXpaHbl 380poBbs rpaxaaH B Poccuiickoit Pepepaupms.

KnioueBble cnoBa: HopMaTMBHO-NPABOBOE PerynMpoBaHme, obbem OKA3aHHMS NEPBOM MOMOLLM, MEPBAsi MTOMOLLb, PACLUIMPEHHAS
nepBasi MOMOLLb

KoH}pnukT nHtepecos. ABTopbl CTATbM NOATBEPXKAAIOT OTCYTCTBUE KOHPAMKTA MHTEPECOB

Ons uutnposanus: 3akypaaesa A.lO., HexypHsisi J1.A., KonogkuH A.A. PaclumperHasi nepsas MOMOLLb: NEPCMEKTUBbI 1 MPO-
6nembl HopMaTHBHO-NPaBoBoro perynuposatms. C. 32-36. https://doi.org/10.33266,/2070-1004-2021-4-32-36

Disaster Medicine No. 402021



Contact information:

Alina lu. Zakurdaeva — Cand. Sci. (Law), Leading Researcher
Address: 11, Dobrolyubova st., Moscow, 127254, Russia
Phone: +7 (908) 131-39-75

E-mail: a.zakurdaeva@mail.ru

Introduction

For some participants in the provision of first aid, the ex-
pansion of its volume is an urgent social need [1]. The
need to expand the volume of first aid is due to the fact that
some groups of people may be exposed to specific risk
factors — potent chemicals, local armed conflicts, terrorist at-
tacks, barotrauma, ionizing radiation, hazardous production,
efc. In addition, some groups of persons may face impossi-
bility of timely provision of medical assistance in case of dis-
asters and accidents requiring emergency rescue opera-
tions, and in case of natural disasters; when they are in
remote areas of the taiga and the Far North, at Roshy-
dromet stations, on ships and aircrafts, in mines, efc.

In the above situations, in order to save lives and to pre-
serve people's health, it is necessary to take such measures
as medical triage of victims, inhalation of oxygen, immobi-
lization, transportation, and also — in some cases — anes-
thesia, blood loss replacement, use of antidotes, etc. With-
out taking these measures, under conditions when the first aid
measures approved by the order of the Ministry of Health
and Social Development of Russia dated May 4, 2012
No. 477n! will not be enough to save the victim's life, and
the provision of medical assistance is impossible or delayed,
the person may die or his health may be severely, sometimes
irreparably, damaged.

However, at present, these measures are not included in
the scope of first aid, approved by the above order.

In this regard, in order to further improve the provision of
first aid, it is necessary to differentiate its volume, which is
possible through the adoption of appropriate regulatory le-
gal acts. This approach is consistent with international ex-
perience.

Abroad, most of the systems for the provision of prehos-
pital medical care include several levels that differ from
each other in volume and quality of medical care.

In many countries, the first level of prehospital medical
care — First Aid — is provided by people without medical ed-
ucation. They are called First Responders — literally, first aid
provider [2]. There are 2 groups within this level.

The first group includes First Responders, who provide
basic first aid — First aid. These are people from various so-
cial or professional groups (taxi and truck drivers, soldiers,
students, workers with no medical education). They are
trained in voluntary or compulsory programs to recognize the
critical condition of the victim, to call for medical assistance
and to provide basic first aid until trained rescuers arrive. The
same level of help can be provided by ordinary citizens —
witnesses of the event. To learn First Aid skills a course of
study that uses simple materials and brochures, which is
usually a few hours long [3], is enough.

The second group consists of persons providing Advanced
First Aid — extended first aid. This group includes people ad-

! Order of the Ministry of Health and Social Development of Russia "On
approval of the list of conditions in which first aid is provided, and the list
of measures for first aid" dated May 4, 2012 No. 477n
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ditionally trained in the first aid. These people, during their
daily work, are more likely than ordinary citizens to be ex-
posed to casualties with severe or life-threatening injuries or
conditions.

Depending on the circumstances and on the level of need
for their involvement in the provision of the first aid, people
trained to provide extended first aid work either on a vol-
untary basis or are paid. They learn the principles of rescu-
ing and retrieving victims from vehicles or rubble, of first aid,
of preparation and of safe transport of patients to hospitals.
In addition, they are equipped with a small set of equipment
and with means for first aid [4].

First Responder training for extended first aid varies from
country fo country in terms of duration and extent of its pro-
vision and of the range of procedures permitted.

For example, in Australia, First Responder is a person
trained in advanced first aid skills, including the use of an au-
tomatic defibrillator. In rural or other remote areas, he/she
is the first to come to aid the victim and to begin to provide
the first aid while the ambulance is on the way [5].

In the United States, first aid participants can be of two
levels: first responder and certified first responder. The first
level of the first aid is provided by ordinary people, in-
cluding those who have no training or who have com-
pleted a short (usually eight hours) course. Certified first re-
sponder has an officially issued certificate of completion of
courses lasting 40-60 hours and can perform a broader
scope of activities [6].

The second level of care is called Basic Life Support (BLS).
Itis performed by: Emergency Medical Technician (EMT) —
Basic; Intermediate Ambulance Techniques — EMT-Inter-
mediate; ambulance technicians - paramedics — EMT-Para-
medic [3].

The third — more complex — type of prehospital care is
called "Advanced Life Support" — Advanced Life Support
(ALS) and includes the implementation of complex inter-
ventions to save the life of the victim. It is performed by para-
medics and doctors in the prehospital and hospital periods.
The World Health Organization (WHO) believes that the de-
cision to provide this level of care should not prejudice the
simpler, basic elements of prehospital care [4].

Despite the high cost of advanced life support, WHO
does not have sufficient evidence to suggest that this type of
care benefits more than just a limited number of patients or
victims who are most critically ill. In contrast, a significant im-
provement in first aid outcomes was recorded after primary
trauma care providers were trained in the provision of the first
aid [7]. In view of this, WHO recommends that caution is
taken in deciding whether to use ALS and that decisions are
based on a clear understanding of the relationship between
costs and expected treatment outcomes when using these
methods [4].

On November 28, 2020, the Government of the Russ-
ian Federation approved an action plan for the imple-
mentation of the Healthcare Development Strategy in the



Russian Federation for the period up to 20252, clause 7 of
which provides for the development and implementation by
December 2021 of legislative mechanisms aimed at ex-
panding the volume of first aid, including its provision to vic-
tims of road accidents. For these purposes, the Government
of the Russian Federation instructed the Ministry of Health,
the Ministry of Industry and Trade, the Ministry of Internal
Affairs of Russia and interested federal executive bodies to
develop a corresponding draft law.

The State Duma has already passed the first reading of the
draft Federal Law No. 466977-7 “On Amendments to Art.
31 of the Federal Law "On the Fundamentals of Health Pro-
tection of Citizens in the Russian Federation (in terms of pro-
viding first aid using automatic external defibrillators)" —
hereinafter bill No. 466977-7. This bill should cite the pro-
visions of Art. 31 of the Federal Law "On the Fundamentals
of Health Protection of Citizens in the Russian Federation"
dated November 21, 2011 No. 323-FZ in accordance with
the current needs of the development of legal regulation of
first aid and to differentiate first aid into 2 types: basic first aid
and extended first aid.

After the adoption of this bill, in order to introduce ex-
panded volumes of first aid, it will be necessary to adopt a
number of regulatory legal acts, which is the subject of this
article.

The purpose of the study is to provide a systematic
comprehensive analysis of the problems and to determine the
prospects for the legal regulation of the provision of ex-
tended first aid in the Russian Federation.

Research objectives: to assess the compliance of reg-
ulatory legal acts with the needs of expanding the volume
of first aid, to identify problems and gaps in the regulatory
legal framework, to develop proposals for improving the
regulatory legal framework in order to expand the volume
of first aid.

Materials and research methods. The methodological
basis of the research was: general scientific — dialectical
analysis and synthesis — and private — the method of legal
hermeneutics, formal legal, systemic structural, historical le-
gal, comparative legal and sociological — methods of sci-
entific knowledge. Their use made it possible to carry outa
comprehensive and complex analysis of the subject of re-
search, to make theoretical generalizations, practical rec-
ommendations, and to formulate conclusions.

The normative and empirical base of scientific research is
analytical material on the organization of extended first
aid, contained in the works of Russian and foreign scientists.
A study of federal laws and by-laws regulating the man-
agement of first aid activities, the organization of first aid and
equipping of various categories of participants in first aid with
first aid kits for its provision was carried out.

Research results and their analysis. Order of the Ministry of
Health and Social Development of Russia dated May 4,
2012 No. 477n, providing for an equal volume of first aid for
all participants in its provision, can be considered as basic.

Appendix No. 2 to the order contains the following list of
first aid measures: measures to assess the situation and to en-
sure safe conditions for first aid; calling an ambulance,
other special services, whose employees are required to pro-
vide first aid in accordance with federal law or a special rule;

2 Order of the Government of the Russian Federation of November 28,
2020 No. 3155-r

determination of the presence of consciousness in the victim;
measures to restore airway patency and determine the signs
of life in the victim; arrangements for cardiopulmonary re-
suscitation before signs of life appear; measures to maintain
airway patency; measures for a body check of the victim
and for a temporary stop of external bleeding; measures for
a detailed examination of the victim in order to identify signs
of injuries, poisoning and other conditions that threaten
his/her life and health, and to provide first aid if these con-
ditions are defected; giving the victim's body an optimal po-
sition; monitoring the condition of the victim (consciousness,
breathing, blood circulation) and providing him/her with
psychological support; transfer of the injured to an ambu-
lance brigade or to other special services, whose employ-
ees are required to provide first aid in accordance with fed-
eral law or with a special rule.

This list of measures does not include the use of drugs and
invasive techniques, which can be an urgent need for a
number of participants in the provision of the first aid under
specific risk factors and / or in remoteness from medical care.

The normative limitation of the volume of first aid was of
great importance at the stage of formation of the institute of
first aid, since it allowed for the first time to normatively de-
limit the activities of this type of aid from all other types of
public health protection. However, to further improve the
provision of first aid, it is necessary to normatively differen-
tiate its volume.

Differentiation of first aid into basic and extended will re-
quire the adoption of a number of new by-laws, as well as
amendments and additions to the current legislation.

At the first stage, it will be necessary to determine which
federal executive authorities are interested in expanding
the volume of first aid for the subjects controlled by them. To
do this, it is necessary to form a circle of persons who will
have the authority to provide extended first aid.

Next, it is necessary to determine the scope of provision
of extended first aid for each category of persons based on
the presence or absence of specific risk factors, on the avail-
ability of medical care, of legal authority to provide first aid
and on many other factors — to develop lists of conditions
in which the corresponding type of extended first aid is pro-
vided, and lists of measures to provide the appropriate
type of extended first aid. Itis necessary to authorize a rel-
evant federal executive body to approve the specified lists,
for which it will be necessary to make changes and additions
to the Regulations on it.

All participants in the provision of extended first aid will
have to undergo training in its provision. This will require ex-
emplary programs of the training course, subject and disci-
pline "Providing extended first aid". Such programs should
be developed by interested federal executive bodies in con-
junction with the Ministry of Health of Russia and should be
approved in the prescribed manner.

For each contingent of participants in the provision of ex-
tended first aid, it will be necessary to develop and to ap-
prove requirements for the composition of first aid kits. Af-
ter the approval of these requirements, the interested federal
executive bodies, in our opinion, will need to develop their
own rules for their supply, as well as the rules for storage, dis-
posal and the procedure for allocating financing for their pur-
chase, as well as for appointing a responsible unit. Lack of
these requirements can make it extremely difficult o equip ex-
tended first aid participants with first aid kits.

Disaster Medicine No. 402021



In our opinion, the most effective from an organizational
and legal point of view will be the development and adop-
tion of a single package of the above departmental regula-
tory legal acts in the context of interagency cooperation. It
seems appropriate to carry out work on draft regulatory le-
gal acts within the framework of the Specialized Commission
of the Ministry of Health of Russia on First Aid, which includes
an expert council for the development of draft bylaws that
determine the provision of extended first aid.

Consideration will also need to be given to the regulatory
option of including drugs in the equipment of participants in
extended first aid. Medicines may be required to provide ex-
tended first aid in case of poisoning with potent chemicals (in-
troduction of antidotes), to replenish blood loss in conditions
of impossibility of rapid medical care, etc. To realize this op-
portunity, the following should be prescribed normatively: the
procedure for approving requirements for the composition of
first-aid kits for basic and advanced first aid, including drugs;
the procedure for the purchase, supply, storage and the pro-
cedure for the disposal of these medicinal products. Let us
consider in more detail the changes and additions, which
should be made to the regulatory legal framework.

The Regulation of the Ministry of Health of the Russian Fed-
eration — approved by the Decree of the Government of the
Russian Federation dated June 19, 2012 No. 608 — em-
powers this body to approve “requirements for the complete
set of medical products for first aid kits” (clause 5.2.12.).
Thus, in order to complete the first aid kits not only with
medical products, but also with medicines, it is necessary to
expand the powers of the Ministry of Health of Russia. To do
this, we propose to formulate clause 5.2.12 of the said
Regulation in a new edition, which will provide for the vest-
ing of the Ministry of Health of Russia with the authority to ap-
prove the requirements for the packaging of medicines and
/ or medical products for first aid kits.

As for the legal prospects for the procurement, acceptance
for supply, storage and disposal of medicines for the provi-
sion of extended first aid, it should be noted that in the Fed-
eral Law "On the Circulation of Medicines" dated April 12,
2010 No. 61-FZin Art. 53, 58 are presented: an exhaus-
tive list of entities to which pharmaceutical wholesalers can
sell or transfer medicines, as well as an exhaustive list of en-
tities entitled to store medicines. These lists do notinclude in-
stitutions and organizations whose employees will provide
extended first aid, since these institutions and organizations
are not licensed for pharmaceutical activities. Thus, indi-
viduals, for example, tourists, who are not subject to this law,
can purchase medicines necessary for the provision of ex-
tended first aid at retail from a pharmacy organization,
while legal entities in which the performers of extended first
aid work, are not allowed to procure and to store medicines
unless they are licensed to conduct pharmaceutical activities.

In this regard, it is proposed to supplement Art. 53 of the
Federal Law "On the Circulation of Medicines" with a pro-
vision providing for the possibility of purchasing medicines
for the provision of extended first aid by institutions and or-
ganizations that are not licensed to conduct pharmaceutical
activities, whose employees are required and / or entitled
to provide extended first aid. And also to supplement Art. 58
of this Federal Law by the provision allowing the storage of
medicines for the provision of extended first aid in institutions
and organizations that are not licensed to conduct phar-
maceutical activities.
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Art. 58.1 of the Federal Law “On Circulation of Medi-
cines” establishes the procedure for maintaining subject-
quantitative records of medicines. The list of medicines for
medical use subject to quantitative accounting was ap-
proved by order of the Ministry of Health of Russia dated
April 22, 2014 No. 183n8. In the case of the inclusion of
drugs from this list o the composition of first aid kits for pro-
viding extended first aid, legal entities purchasing them will
need to keep records in accordance with Art. 58.1 of the
Federal Law "On the Circulation of Medicines", which will be
quite problematic from an organizational and legal point of
view. In our opinion, possible ways out of this situation may
be: not fo include drugs from this list in the equipment for first
aid, or, if necessary, to make changes and additions to Art.
58.1, allowing not to keep records of medicines for the
provision of extended first aid.

Conclusion

An urgent need to improve the quantitative and qualitative
characteristics of first aid is to expand the volume of first aid
for certain categories of participants in its provision.

The planned amendments and additions to Art. 31 of the
Federal Law "On the Fundamentals of Health Protection of
Citizens in the Russian Federation" dated November 21,
2011 No. 323-FZ will make it necessary to update the cur-
rent legislation by amending a number of regulatory legal
acts and by adopting new documents.

1. It will be necessary to develop and to approve the fol-
lowing documents by departmental regulatory legal acts:

- lists of conditions in which extended first aid is provided,
and lists of measures for providing extended first aid for each
category of participants in its provision;

- preliminary programs of the training course, subject, dis-
cipline for providing extended first aid for each category of
participants in its provision;

- requirements for the complete set of medical devices and
/ or drugs of first aid kits for the provision of extended first aid;

- rules of acceptance for supply, storage, and disposal,
as well as a procedure for the allocation of finance; re-
sponsible unit for each federal executive body, which will be
subordinate to the participants in the provision of extended
first aid.

2. The above documents must be approved by the relevant
federal executive bodies, for which it will be necessary to
make changes and additions to their functionality in accor-
dance with the Regulations on them.

3. To provide institutions and organizations whose em-
ployees will provide extended first aid, with the powers in the
procurement and storage of medical products, it will be
necessary to make changes and additions to Art. Art. 53,
58 of the Federal Law "On the Circulation of Medicines", al-
lowing the specified institutions and organizations to pur-
chase and to store them without having a license for phar-
maceutical activities.

4. In the event that medicines from the list of medicines for
medical use subject to quantitative accounting are included
in the requirements for the complete set of medical devices
and / or medicines, it will be necessary to make changes
and additions in Art: 58.1 of the Federal Law "On the Cir-
culation of Medicines", which allows not to keep records of
medicines for the provision of extended first aid.

3 Order of the Ministry of Health of Russia "On approval of the list of
medicines for medical use subject fo quantitative accounting" dated April

22,2014 No. 183n
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Abstract. The article presents the experience of using simulation modeling to optimize inpatient emergency department as an admis-
sion unit of a hospital — Center for treatment of patients with new coronavirus infection COVID-19.

It was noted that the inpatient emergency department effectively performed the functions of the inpatient department of the Center for
treatment of patients with new COVID-19 coronavirus infection for a total of more than 7 months. A correct calculation of staffing and
a competent use of the department "zones" ensured efficient and rapid reception of patients during both "waves" of the pandemic. The
model also proved positive role of such departments with a large number of patients in a multimillion metropolis needed to be hospi-
talized on a daily basis.
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MMUTALMOHHOE MOOESIMPOBAHUE U MPAKTUKA PABOTbl CTALULMOHAPHOIO
OTAENEHMS CKOPOW MEQULIMHCKOM MOMOLLM B YCIIOBUAX NAHAEMMU COVID-19
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1 ®rBOY BO «[Mepeiit CankT-MeTepbyprckui rocyaapCTBEHHbIM MEAULMHCKUIA yHBepCHTET UM. akap, M.M.Mae-
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Pesiome. Llesb Mccrenosanms — NPOQHANM3UPOBATb OMBIT MPUMEHEHMS UMUTALMOHHOTO MOAENMPOBAHMS N1 ONTUMM3ALIMM PABOTbI
CTALMOHAPHOTO OTAESNEHMS CKOPOW MEAULIMHCKOM MOMOLLM (CTOCMI) B kavecTBe NpremHoro otaeneHus craunoHapa — Llentpa
ANl eYEHMs NAUMEHTOB C HOBOM KopoHaempycHoi uHdekumeirt COVID-19 (LleHtp).

Marepmansl u meTogpl uccnegosakus. Matepuans UCCrIenOBAHUS BKIIOYANM B CeBs AAHHbIE: O NPEABAPUTENLHOM UMUTALMOHHOM
komnbloTepHom MogenvpoeaHuu pabotel CTOCMIT kak npuemHoro oTtaenenus LieHTpa; o BbINoONHEHMM 3KCMEPUMEHTOB HA KOM-
NbIOTEPHOM MOAENW ANS ONPEAENeHHs ONTUMASIBHOTO WITATHOTO PACTMCAHMS OTAENEHMS; O NOCHEAyIoLEeM CONOCTABNEHNN Pe3yb-
TATOB MOAENMPOBAHMS C MPAKTUHECKMMM AAHHBIMM.

Pesynbtartsi Mccnenosanms u mx aHanus. PesynbTatsl UccnenoBakms nokasanm, uto craumoHapHoe otaeneqne CMIT addektmsHo
BLINONHSIO BYHKUMM MpUEMHoro oTaenenms LleHTpa ang nedeHns naumMeHTos ¢ HOBOW kopoHaempycHoi nHdekumern COVID-19 8
obLLel CIOXHOCTM B TedeHue CBbie 7 MecC, O MPABMITbHBIA PACYET LWTATHOTO PACAMCAHMS, FPAMOTHOE MCMOMb30BAHWE 30H OTAENe-
Hus obecrnieumnnu 3pbeKTUBHBIM 1 BLICTPLIN NPUEM NALMEHTOB BO Bpems obemnx «BonH» naHaemuu. B mogen Beina Takxe aokasaHa
MO3UTUBHAS PONb NOAOBHbIX OTAENEHMI NPH HEOBXOAMMOCTH EXEHEBHOM rOCTIUTANM3ALMM BONBLIOTO YMCIA MALMUEHTOB B MHOTO-
MWAIMOHHOM Meranonuce.

Kniouessle cnoea: umutauronHoe mogenrposanme, nanaemms COVID-19, npuemHoe otaeneHmne cTaumMoHapa, CTauMoHap-
Hoe oTAeneH1e CKOPOW MeAMUMHCKON nomoww, LleHTp ans neyeHumsi NAUMEHTOB C HOBOW KOPOHABMPYCHOM MHpeKunen

COVID-19
KoH$pnuKT nHTepecos. ABTOpbI CTATbM MOATBEPXAAIOT OTCYTCTBUE KOHMIMKTA MHTEPECOB
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Introduction. The pandemic of new coronavirus infec-
tion COVID-19 was a serious challenge for the whole
world. Russian medicine on the whole passed the year
2020 with dignity, having surpassed the countries that
seemed to be the benchmark for the last 20-30 years in a
number of areas [1-3]. Nevertheless, problems emerged in
hospitals” work under new conditions. One of them is the
congestion of ambulances in front of the admission depart-
ments of medical treatment organizations. Even large hos-
pitals have encountered this problem [4-7]. Numerous
photos and videos of ambulance queues circulated via
social networks and caused social tension. It should be
emphasized that difficulties in the work of the emergency
departments of medical institutions were due to a shortage
of staff and space. Despite long time that has passed since
the publication of Order No. 388n of the Russian Ministry
of Health "On Approval of the Procedure for Providing
Emergency, including Specialized Emergency Medical
Care" of July 20, 2013, number of inpatient emergency
departments staffed with necessary staff and with premises
for such conditions remains insufficient'.

Modern inpatient departments of emergency medical
care work effectively in emergency situations with mass
admissions of patients and injured people [?9-12].
However, the problem of admitting emergency patients
became evident in the COVID-19 pandemic: lack of a
waiting room for patients, of diagnostic beds, of "walking
distance" intensive care unit, of CT scanner and of labora-
tory. All of this prevented medical treatment organizations
from providing effective medical triage, examination and
treatment of incoming patients.

One of the prerequisites for success in the fight against
the new coronavirus infection was the decision of the
Russian Ministry of Health to reassign federal clinics to
infectious disease hospitals. This reduced the burden on
regional health care. Decree No. 844-1 of the
Government of the Russian Federation completely
changed the work of a number of medical institutions,
including St. Petersburg State Medical University named
after acad. I.P. Pavlov of the Russian Ministry of Health?.
Within a short period of time, the Center for treatment of
patients with new coronavirus infection COVID-19 (here-
inafter referred to as the Center) was established at the

! Order of the Russian Ministry of Health "On Approval of the Proce-
dure for Providing Emergency, including Specialized Emergency Medical
Care" No. 388n of June 20, 2013

2 Professional standard of emergency medicine doctor, approved by the
order of the Ministry of Labor and Social Security of the Russian Federa-
tion from March 14, 2018 N2133n
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Toncroro, 6-8
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University on the basis of the Research Institute of Surgery
and Emergency Medicine.

The university clinic successfully operates an inpatient
emergency department. It receives up to 100 emergency
patients daily. When creating it, the main recommenda-
tions contained in the order of the Ministry of Health of the
Russian Federation N2388n were taken into account. The
medical staff of the inpatient emergency department is
staffed by specialists certified in emergency medicine. The
staff of the department have knowledge and skills within
the professional standard, including ultrasound screening
of lungs [14-15]. Nurses independently conduct daily
medical triage of patients and actively participate in the
therapeutic and diagnostic process. Up to 65% of those
seeking emergency and urgent care receive comprehen-
sive care at the inpatient emergency department stage and
are discharged from the hospital within the first day. On the
basis of the inpatient emergency departments, the
University administration decided to form an admission
department of the Center.

The aim of the study is to prepare an inpatient emer-
gency department for the admission of patients with
COVID-19. Our previous experience has shown the high
reliability of computer simulation in assessing and planning
the work of medical treatment organizations [16-18]. To
achieve the above goal, the following tasks were planned:
preliminary computer simulation of the unit operation; per-
forming experiments on the computer model to determine
optimal staffing; comparing the simulation results with the
practical data.

Materials and research methods. First, a computer
simulation of the activity of an inpatient emergency depart-
ment as an admission unit of the Center was created. To
reproduce the model we chose Flexsim HealthCare soft-
ware, (developed in 2003, by FlexsimSoftwareProducts
Inc.) which includes a special library for creating models of
medical institutions. The University was expected to deploy
150 beds to care for patients with the new coronavirus
infection. The experience of other medical institutions
showed that in the first days of operation of the hospital
there was a mass admission of patients with a subsequent
decrease in their number.

The department planned the admission and medical
triage of patients with a complex of therapeutic and diag-
nostic measures. The computer layout identified the staff, a
triage area for incoming patients, as well as computer
tomography (CT) and radiography rooms. The emergency
department had: its own intensive care unit ("red zone"); a
dynamic observation room with the possibility of minimal
respiratory therapy and monitoring ("yellow zone"); and
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a comfortable waiting room for patients in satisfactory con-
dition ("green zone") — these rooms were planned for use
based on the severity of the patients' condition. Modeling
allowed to calculate the duration of patients' stay in the
department, the load on the staff, and the waiting time for
CT scanning as the key method of investigation in this
pathology.

Based on the international recommendations published
at that time, and on the Interim Guidelines for Prevention,
Diagnosis and Treatment of New Coronavirus Infection
COVID-19, we developed a patient admission algorithm
[19-22] (Fig. 1).

This algorithm was based on the medical triage of the
incoming patients, determining their further routing, and
ensuring the maximum amount of examination in the
admission department. At the first stage the vital functions
were supposed to be assessed. The main attention was
paid to the efficiency of gas exchange and hemodynamic
stability. Based on the data obtained, it was planned to
place the patient in one of the "zones" of the department.
Further, depending on the effect of oxygen therapy and on
the results of instrumental examination, further routing of
the patient was determined. The average values of the
duration of examinations and priorities of their perform-
ance were established, taking into account the algorithm of
patient admission. The following ratio was used to form the
model: 10% — intensive care patients; 70 — patients in
moderate condition; 20% — patients in satisfactory condi-
tion. In this case, we assumed that mainly severe and mod-
erately severe patients will be hospitalized by the ambu-
lance crews to the University. Initially, a shift on duty
consisting of two medical registrars, two doctors and four
nurses was formed. After entering the information, a mass
admission model was run with a triangular distribution of
incoming patient flows of varying degrees of severity.
Subsequently, the model calculations were statistically

compared with actual patient stays according to the
University's medical information system (MIS) QMs, for
which Student's t-criterion was used to compare the mean
values.

In addition, between pandemic waves, an analysis of
patient admissions by COVID hospitals in St. Petersburg
was performed jointly with the St. Petersburg City
Ambulance Station. In spring of 2020 City Ambulance
Station was faced with large crowds of ambulances in front
of the emergency rooms. This blocked the effective opera-
tion of ambulance crews. The information provided made it
possible to carry out a simulation of the interaction
between the ambulance service and the emergency
departments of COVID hospitals in the metropolis.
Proposals for solving this problem were formulated.

Results of the study and their analysis. In the course
of experiment #1, during the first day the model functioned
without any errors, but the level of staff workload bordered
on the prohibitive 97-98%. With the constant arrival of
patients, queues of 5 or more people began to appear
already at the stage of medical triage. At the end of the
second day of model time, the process was halted due to
the overload of the department. A number of experiments
aimed at eliminating queues and optimizing further work
were conducted on the model. The first problem was
solved by strengthening the service by forming four teams
of medical workers (doctor + nurse). It was also necessary
to add another medical registrar to keep primary medical
records of admissions. A friage nurse was assigned fo
ensure the primary triage process — measuring blood pres-
sure and SpO?2 of all incoming patients and assessing their
ability to move independently. Under such conditions, the
model functioned adequately and smoothly, and the esti-
mated workload of the full-time staff did not exceed 75%.

In experiment #2, a new staffing schedule was applied.
As a result, the deployed bed capacity of the department
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Fig. 1. Algorithm of admission of patients with suspected new coronavirus infection COVID-19
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(6 intensive care beds, 10 beds in the dynamic observa-
tion room, and 20 sitting places in the waiting room) was
sufficient to admit up to 164 COVID-19 patients per day.
The duration of stay in the department was (110£4.6) min-
utes, during which the patient was fully examined. If nec-
essary, the patient was treated with arfificial lung ventila-
tion (ALV).

Using the information obtained, we decided to reinforce
the staff of the admission department in the first days of the
Center's opening. During the first three days, all of the staff
in the inpatient emergency department worked in shifts.
This made it possible to ensure, in accordance with the
modeling calculations, that a sufficient number of workers
was available. The 150 infectious disease and intensive
care unit beds allocated to the Center were occupied by
the end of the third day. During this period, the admission
department efficiently performed admission, medical
triage, and diagnostic activities. Thanks to this, crowding of
ambulances was completely avoided. The waiting time of
the patient and his transfer by the ambulance team to the
doctor did not exceed 10 minutes. During the first 10 days
of operation, the Center's bed capacity was doubled,
reaching a total of 350 beds. As the number of hospital-
ized persons decreased, the number of teams on duty in
the emergency department was reduced. By the end of the
month, two teams and one medical registrar remained. The
triage nurse was also reduced. Her functions were
assigned to a nurse from one of the teams.

During the first month of operation, 845 patients with a
new coronavirus infection were admitted to the emergency
room. After admission, all patients underwent instrumental
and laboratory examinations and received treatment.
Retrospective analysis showed that the average time a
patient spent in the emergency department was (115+5.8)
minutes. This did not differ significantly from our estimated
data obtained by simulation modeling, p>0.05. During the
first "wave" of the disease, the Center received 1785
patients (Table).

In St.Petersburg, the number of patients with new coron-
avirus infection gradually decreased within three months:
the University returned to its daily activities, and the admis-
sion department was transformed back into an inpatient
emergency department.

The results of the COVID hospitalizations were compre-
hensively analyzed at various levels of the health care sys-
tem. Concerns about increased waiting times for ambu-
lance near the emergency departments of medical
treatment organizations were reflected in a letter from
Russian Minister of Health M.A. Murashko dated
November 10, 2020, No. 30-2/1/2-17200, sent to the
highest officials of the subjects of the Russian Federation.

Data from the city ambulance station allowed the authors
to demonstrate the effectiveness of the inpatient emergency
department used as a COVIDinpatient admission unit.
During experiment N23 in the model based on real data of
all city medical treatment organizations reassigned to
receive patients with a new coronavirus infection, the aver-
age fime of an ambulance team call was (679.2+44.1)
minutes, i.e. it exceeded 11 (I) hours. More than 90% of
this time the team spent in the hospital queue. Naturally,
this situation created and constantly exacerbated the short-
age of ambulances in prehospital period. This ultimately
blocked the work of the service (Fig. 3). These data were
confirmed by numerous photographs and videos demon-

strating the prohibitive waiting times for ambulance crews
near emergency rooms.

In experiment N24, 10 mobile wheelchair beds with the
possibility of oxygen therapy and monitoring were allocat-
ed in the emergency wards of COVID hospitals. In other
words, a full-fledged, albeit small, dynamic observation
ward of an inpatient emergency department was formed.
Even this number of beds was enough to completely elimi-
nate queues at the entrance to the medical treatment facil-
ity (Fig. 4).

The operating principles and estimated time for such
wards were taken from Experiment No. 2. This time, as we
remember, was quite enough to perform the necessary
complex of therapeutic and diagnostic measures estab-
lished by the Temporary Methodological Recommendations
"Prevention, Diagnosis and Treatment of New Coronavirus
Infection (COVID-19)", version 8.1 (01.10.2020), and to
determine further patient logistics within a treatment medical
organization. In this experiment, the average call time was
(37.5£12.2) minutes. The results once again confirmed the
need for the transformation of emergency rooms into inpa-
tient emergency departments, the effectiveness of which in
emergency conditions is beyond any doubt. Unfortunately,
the idea of creating dynamic observation rooms in the
emergency departments of the city was not realized due to
the work load of all medical and health care organizations.
The second wave of COVID-19 turned out to be much larg-
er than the first. In the first days of the Center's reopening,
hospitalizations were intense. But after a week of work, the
number of daily admissions became constant and fluctuat-
ed between 20-30 people (Fig. 5). (Fig. 5). This allowed us
to plan the hospital's work, including determining the num-
ber of patients to be discharged daily. At the same time the
intensity of the treatment process increased significantly,
which was indirectly proved by the increased lethality rate
in comparison with the first wave of diseases.

Due to organized medical triage in the prehospital peri-
od the number of patients requiring respiratory support
increased. It should be noted that the minimum require-
ments for medical activities aimed at prevention, diagnosis
and treatment of the new coronavirus infection COVID-19,
set out in Annex 10 to Order of the Ministry of Health of
Russia N2 198n of March 19, 2020 (as amended on
October 1, 2020) in terms of providing medical gases for
70% of the bed fund, sometimes proved to be insufficient
for effective work.

The shortage of intensive care beds and infectious dis-
ease beds equipped with oxygen forced us to use the
dynamic observation ward and the intensive care ward of

Ta6nmua / Table
Mokasarenu pabortel Llentpa Bo Bpems nepeoit
1 BTOpPOM «BONHbI» 3a6onesanns COVID-19

Performance of the Center during the first and second "waves"
of COVID-19

Mepuop pabotsl Lentpa
Period of operation of the Center

Mokasarens / Indicator

28.04.20- 01.11.20-
03.08.20 01.02.21
Y1CNo rocnUTanMsmpoBaHHbIX, Yer. 1785 2120

Number of hospitalized, people

Yucno naumeHToB, NpoNeUeHHbIX Ha
KOMKQX NPUEMHOTO OTAeneHus, Yer.

Number of patients treated in beds 174 432
of the admission unit, people

CpepHee KOnM4eCTBO KOMKO-AHEN

Average number of bed-days 10,6 8.9
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the admission unit for longer observation and treatment of
patients. They accounted for more than 20% of the total
number of admissions. We admitted 348 patients in dur-
ing the period of six hours to one day, 74 patients up to
three days, and 10 patients for a longer period. The cre-
ated infrastructure, equipment and staff ensured all neces-
sary therapy, care and monitoring. All this became possi-
ble thanks to a fundamentally different design of the
admission ward, created on the basis of the in-patient
emergency department. Sufficient space, necessary
equipment, staff actively involved in the therapeutic and
diagnostic process — all these made it possible to treat a

AL G U1 MU AT U T 1Rt
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large number of patients without reducing the quality of
treatment in everyday work.

Average time of the hospitalized patients' stay in the
admission department of less than 6 h was (125%2,2) min,
significantly not exceeding that during the first "wave" of
the disease, p>0,05. A significant difference, as compared
with the simulation results, was due to the need to wait for
places in the infectious disease units.

Conclusion

Our experiments, as well as their implementation in
practice, confirm the necessity of creating inpatient emer-
gency departments on the basis of the emergency
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departments of large multidisciplinary hospitals that
receive patients on emergency indications, as stated in
the letter of Russian Minister of Health M.A. Murashko.
This will increase their capacity and reduce the waiting
time for ambulance teams.

The inpatient emergency department of the University
Hospital effectively served as the Center's emergency room
for the treatment of patients with new coronavirus infection
for a total of more than 7 months. Simulation computer
modeling performed prior to the start of operations pre-
vented ambulance congestion. Correct staffing calcula-
tions and competent use of department "zones" ensured
efficient and rapid admission of patients during both
"waves" of the pandemic. The model also proved the pos-
itive role of such units when a large number of patients had
to be hospitalized daily in a metropolis.

Intensive work of the Center during the second "wave" of
the disease demonstrated the possibility of using dynamic
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EMERGENCY MEDICAL CARE FOR PATIENTS IN COMA IN RYAZAN IN 2016-2020
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Abstract. The study objectives were to investigate the prevalence and to determine the most frequent causes of coma in patients in
Ryazan; to determine the frequency of fatal outcomes at the stage of medical evacuation and the frequency of hospitalizations; to
identify the features of emergency medical care in the prehospital period.

Materials and methods. We analyzed statistical data on the number of witnesses who applied for emergency medical aid in cases
of disturbance of consciousness in patients who were subsequently diagnosed as comatose patients; we revealed main causes and
types of comatose states, number of fatal outcomes and frequency of hospitalizations in Ryazan. Materials of the study — cards of
calls of ambulance crews in Ryazan in 2016-2020.

Results of the study and their analysis. Analysis of statistical data for Ryazan in 2016-2020 showed a steady increase in the num-
ber of ambulance calls to patients in coma. In Ryazan, as in Russia as a whole, cerebral coma prevailed, with diabetic coma in sec-
ond place and toxic coma — in third. In 2016-2020, the proportion of coma-related deaths was 2.7% in the prehospital period
and had no upward trend. In 84% of cases patients were hospitalized in medical treatment organisations, patients with hypo-
glycemic coma sometimes refused hospitalization, there was no tendency in increase of the number of refusals.

In the prehospital period, ambulance care for patients with coma was provided in accordance with the algorithms, average time to
reach the call was 12.4 min, which corresponds to the respective norms for emergency calls for Ryazan.

Key words: ambulance crews, coma, Ryazan, causes of coma, coma patients, ambulance, fatal outcomes, medical evacuation
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OKA3AHUE CKOPON MEOULIMHCKOW NOMOLLU MALUMEHTAM
B KOMATO3HOM COCTOAHUM B r.PA3AHUN B 2016-2020 rr.

C.B.9nkuua ', H.B.MuHaesa !

T ®IBOY BO «Pszanckuit roCyAQpPCTBEHHbIA MEAMLMHCKUIA YHUBEPCUTET MM. akaa. W.TN. Maenosa»
Munsgpaea Pocenu, Pasans, Poccus

Pestome. Llenn nccnepnoBaHms — U3yunTb pacnpoCTPAHEHHOCTb U ONPEAENUTL HaUBONEE YACTbIE MPUYHUHBI PA3BUTUS KOMATO3HBIX
COCTOSIHMI Y NMAUMEHTOB B I.PA3aHu; onpenennTs 4acToTy CMepTeNbHBIX MCXOAO0B HA 3TANE MEAWLMHCKOM 3BAKYALMM MU HACTOTY
rOCMMTANU3ALMH; BLISBUTE OCOBEHHOCTH OKA3AHMS SKCTPEHHOM MeanumHckoin nomouww (IMI) B gorocnutansHom nepuoge.
Marepuans n metogsl nccnegosanms. MpoaHanM3aMpoBaHbl CTATUCTUYECKME AAHHbBIE 06 06PALLAEMOCTH OYEBUALEB 30 CKOPOM
meanumHckoin nomouwsio (CMT) npu HapyLWweHMK CO3HAHMS Y NOCTPAAABLUMX, KOTOPbIM B AANbHENMLWEM Gbin NOCTABAEH AMArHO3
«KOM@»; 06 OCHOBHbIX MPUYMHAX M BUAAX KOMATO3HBIX COCTOSIHMM, KONIMYECTBE CMEPTENbHBIX MCXOLOB M YACTOTE FrOCMUTANM3A-
umit B r.Pasann. Matepuansl uccnegoeanms — kaptsl Beizosos 6purag CMI B r.Pasawm 8 2016-2020 rr.

Pesynbrartel nccneposaHms 1 nx aHanmus. AHanu3s cratmctmyeckmx AaHHeix no r.Pazann 3a 2016-2020 rr. nokasan nocTosHHbINA
pocT konuyectsa Bbizoeos 6purag CMI k nocTpaaaBLMM B KOMATO3HOM cocTosiHuu. B Psaanu, kak 1 B Poccuu B uenom, npe-
obnapana uepebpanbHas KOMA, HA BTOPOM MECTE HOXOAUIACh AMabeTHyeckas, Ha TpeTbeM — Tokcuyeckas koma. B 2016-2020
IT. [ONS CMEPTEbHBIX UCXOAO0B B PE3Y/LTATE KOMbI COCTABMIIA B LOTOCMUTANBHOM nepuoge 2,7 % 1 He MMENa TEHAEHLMM K POCTY.
B 84% cnyuaes naumeHTbl Gbinn rocnutanauposatsl B nevebHbie meguumHckue oprannsaumn (JIMO), ot rocnutanusaumm yale
BCEro OTKA3bIBANMCH NALMEHTHI C FUMOMIMKEMMYECKON KOMOM, TEHAEHLMM K YBENMYEHMIO KOIMYECTBA OTKA30B — He HABNI0AANOCh.
B porocnuranbHom nepuoae ckopyto MEAULIMHCKYIO MOMOLLb MALMEHTAM C KOMOM OKA3bIBASM B COOTBETCTBMM C QIITOPUTMAMM 1 B
nonHoM obbeme, cpepHee Bpems LOE3AA HA BbI3OB COCTABUNO 12,4 MUH, YTO COOTBETCTBYET HOPMATUBAM SISl SKCTPEHHBIX BbI3O-
8OB o r.Pgsanu.

Kniouesble cnosa: 6p1ragsl ckopot MeaULMHCKON MOMOLLM, BHAbI KOMbI, I.P93aHb, [OrocnMTanbHbIA NEPUOA, MEAMLMHCKAS 3BA-
KyQaLmsi, MALMEHTbl B KOMATO3HOM COCTOSIHUM, MPUYMHbBI KOMbI, CKOPAs MEAMLMHCKAS MOMOLL, CMEPTESbHbIE MCXObI

KoHpnukT nHTepecoB. ABTOpbI CTATbM MOATBEPXKAAIOT OTCYTCTBUE KOHPIMKTA MHTEPECOB
Ans umtnposanus: JHkuna C.B., Munaesa H.B. OkasaHue ckopoi MEAMLIMHCKOM MOMOLUM NMALMEHTAM B KOMATO3HOM COCTOSI-

Hun B r.Pasann 8 2016-2020 rr. // Meaunumna katactpod. 2021. N24. C. 44-47. https://doi.org/10.33266,/2070-1004-
2021-4-44-47
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Introduction. Currently, coma is one of the most severe
and dangerous complications of diseases or injuries that
require emergency medical care. The prevalence of coma
is associated with a high incidence of severe forms of
chronic diseases (hypertension, diabetes mellitus, etc.) and
infectious pathologies; with a large number of craniocere-
bral injuries (CCl), as well as with the increasing number of
people who abuse alcohol, drugs and psychotropic drugs
[1]. It is difficult to diagnose coma in prehospital period
due to time and medical equipment shortages and due to
the need for emergency medical treatment (EMT) in the
short term [2]. Identifying the etiology of the coma as soon
as possible is important for determining further EMT strate-
gies, but only after ensuring that vital functions (breathing
and circulation') are maintained in the patient.

According to the Russian National Scientific and
Practical Society of Emergency Medical Care, in the pre-
hospital period comatose states account for about 5.8 cas-
es per 1,000 calls, and prehospital mortality — 4.4%.
According to statistical data, the most frequent cause of
coma is acute cerebovascular accident (CVA) and cranio-
cerebral trauma — 59.2%; hypoglycemic coma — 15.3%;
hyperglycemic coma — 7.7; hyperosmolar coma — 5.4;
alcoholic coma — 3.4%. It is not always possible to estab-
lish the exact cause of coma in prehospital period, so,
often the etiology of coma remains unclear — 9% — or
even not suspected (coma of unclear genesis) — 11.9%.
The outcome of coma depends to a large extent on the
promptness of the EMT, on the completeness of emergency
medical care and on the rapid medical evacuation of the
patient to a medical treatment facility[3].

The study objectives were to investigate the prevalence
and to determine the most frequent causes of coma in
patients in Ryazan; to determine the frequency of fatal out-
comes at the stage of medical evacuation and the frequen-
cy of hospitalizations; to identify features of emergency
medical care in prehospital period.

Materials and methods. We analyzed statistical data
on the number of witnesses who applied for emergency
medical aid in cases of disturbance of consciousness in
patients who were subsequently diagnosed as being in
coma; we revealed the main causes and types of comatose
states, number of fatal outcomes and frequency of hospi-

KonraktHas nHpopmaums:

SluknHa CeetnaHa ButanbeBHa  — KOHAMAQT MEAMLMHCKUX
HAYK, AOLEHT Kadeapbl MEAMLMHbBI KATACTPOd 1 CKOPOH
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Agppec: Poccus, 390026 r. Pazans, yn. LLlesyerko, 34,
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Ten.: +7 (4912)97-19-52

E-mail: ysvetlana0903@mail.ru

talizations in the city of Ryazan. Materials of the study —
cards of calls of ambulance crews in Ryazan in 2016-
2020.

Results of the study and their analysis. A total of
791131 ambulance team calls were recorded in 2016-
2020 — 168433/ 161872/ 160829/ 144446/
155551 calls respectively, including 804 coma calls —
95/149/188/161/211 calls respectively. Since coma is
one of the most serious complications of some severe dis-
eases, injuries and infoxications, it is rare. lts share in the
total number of all calls in Ryazan was 0.1%.

In Ryazan there is a clear trend of increase in number of
calls to patients who lost their consciousness and were
diagnosed with coma at the scene by ambulance team.
Thus, in 2016, ambulance crews responded to coma in
0.05% of calls; in 2017 — in 0.09; in 2018 —in 0.12; in
2019 —in 0.11;in 2020 — in 0.13% of calls (Table 1).

In prehospital period, if there is not enough time to col-
lect the anamnesis, it is allowed to diagnose "unspecified
coma" and to specify its presumed causes. A "syndromic"
assessment and fixation of causes of pathological condi-
tion are also acceptable?.

To establish the cause of coma is extremely important in
case of a hypoglycemic coma, as in such a coma adminis-
tration of glucose solution is a first priority. This problem has
long been solved — the level of blood glucose is measured
by express method, using a glucose meter, in all patients
with impaired consciousness[4].

We have identified the following as the most common
causes of coma — cerebral coma as a result of a stroke or
of a traumatic brain injury; diabetic coma; coma as a result
of drug or alcohol overdose. Since it is extremely difficult
for an EMT in the prehospital period to determine the cause
of a coma — he or she can only suspect it, the diagnosis
was either "unspecified coma" or "diabetic coma".

As can be seen from the data in Table 2, there was an
increase in the number of calls to patients with diabetic
coma in Ryazan. It was found that most often it was hypo-
glycemic coma in patients with type 2 diabetes mellitus,
which is comparable with the data of the Ministry of Health
of Russia about an increase in number of patients with obe-
sity and associated type 2 diabetes mellitus. Table 2 also
shows that there is a clear tendency of increase in number

Tabnuua 1 / Table No. 1

O6wee konuuecteo Bbi3oBoB 6purap CMI n konuuectso BbizoBos 6purag CMI k naumeHTam c koMo pasHoit
atmonoruu B r.Pasanm 8 2016-2020 rr.
Total number of calls of ambulance teams and the number of calls of ambulance teams to patients with coma of different etiology
in Ryazan in 2016-2020

Buisoss Opuran CMIT s r.Pasann 2016 2017 2018 2019 2020 | Wroro
Calls of ambulance teams in Ryazan
Bcero Bbizosos, yen. / Total number of calls, people 168433 161872 160829 144446 155551 791131
B 1.4. KONMYECTBO BLIZOBOB K NALMEHTAM C KOMO, Yen./%
Including the number of calls to patients with coma, people/% 95/0.05 149/0,09 | 188/0,12 | 161/0,11 211/0,13 | 804/0,1

! Gizatullin RH., Lutfarakhmanov LI, Gizatullin R.R., Rakhimova R.F

2 Algorithms of emergency medical care outside of a medical organi-

zation: Manual for medical staff of ambulance teams / Edited by S.F
Bagnenko, M.D., prof., RAS academician, SPb., 2018. 158 c.

Comatose states: a textbook. Ufa, 2018. 63 c.
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of patients with toxic coma — as a rule, this coma develops
during drug overdose or from toxic effects of alcohol and
its surrogates, indicating that, despite the promotion of a
healthy lifestyle, alcohol consumption in the country is
increasing. In the city of Ryazan, the indicators are similar:
21% of citizens seeking emergency medical assistance are
infoxicated. In connection with the abovementioned it is
important to carry out measures to combat alcoholism, to
draw people's attention to the fact that the risk of injury to
persons under the influence of alcohol increases several
times [5]. In about 12% of cases, the etiology of coma in
prehospital period could not be established.

In prehospital period comas occur more frequently in
men than in women, 59.2% and 40.8%, respectively
(Table 3). According to different statistical data and stroke
registries, men in Russia are more prone to acute impair-
ment of cerebral circulation than women, especially in the
age group 45-59 years old, whereas in the age group 70
and older the morbidity in women is significantly higher
than in men. This is explained by relatively low life
expectancy of men in our country, as well as by certain
physiological features of the female body associated with
age [6]. In addition, the higher frequency of coma in men
can be explained by the fact that men are injured more
often than women and use alcohol and drugs more often.

In 2016-2020, ambulance doctors failed to save the
lives of 22 patients (2.7%) in coma, with no significant
dynamics identified by year. Despite the fact that coma is
an absolute indication for hospitalization, an average of
84% of patients were hospitalized in Ryazan (Table 4).
Most often, patients with hypoglycemic coma (or their rel-
atives) refused hospitalization after emergency medical
care was provided in the prehospital period.

The volume and rate of medical care rendered by spe-
cialists in emergency medical teams depend on the severi-

ty of the coma. In any coma, it is recommended to call
anesthesiology and resuscitation teams. It should be taken
info account that severity of patient's condition does not
allow enough time to collect the anamnesis. The interview
has to be shortened: the main thing to find out is the cir-
cumstances and the exact time of loss of consciousness, the
complaints before and the concomitant pathology [7].

Examination of coma patients was performed according
to the following algorithm: assessment of general severity
and depth of consciousness impairment — using Glasgow
scale; signs of external respiration disorders and disorders
of central and peripheral circulation — by measuring
blood pressure (BP), pulse, respiration rate, saturation;
neurologicol examination — to a minimum extent; presence
of vomiting and convulsions, if possible — identification of
concomitant pathology such as trauma and somatic
pathology, which could affect the severity of comg;

Emergency medical care was provided according to the
following protocols: "seizures", "hypoglycemia", "poison-
ing", "acute respiratory failure". Priority measures: mainte-
nance or restoration of vital functions such as breathing
and circulation, sanation of airways, installation of airway,
tracheal intubation, artificial lung ventilation, oxygen ther-
apy, control of arterial hypotension using dopamine, nora-
drenaline, with arterial hypertension — urapidil. In case of
any suspected trauma — immobilization of the cervical
spine. Peripheral vein and bladder catheterization were
always performed; gastric or nasogastric tubes were
inserted if indicated [?].

All data obtained during examination and monitoring of
the patient's condition during prehospital period, as well as
all medical manipulations performed were recorded in the
call cards and in the accompanying lists for hospitalization.
When we analyzed the call cards, we noted that the doc-
tors of ambulance teams acted in strict conformity with the

Ta6nuua 2 / Table No. 2

Yacrora sbizosos 6purap CMI k naumeHTam c komon pasnnuHoi atnonorum s r.Pazanmn 8 2016-2020 rr.
Frequency of ambulance calls to patients with coma of different etiology in Ryazan in 2016-2020

Stmonorus komsl / Etiology of coma 2016 2017 2018 2019 2020 Wroro / Total
Koma HeyTounenHas, yen./% / Unspecified coma, people/% | 86/90,5 | 118/79,2 | 148/78,7 | 115/71,4 | 140/66,3 | 607/75,5
Koma HeyTouHeHHas — uepebpansHas /Tokcuueckas, yern.
Unspecified coma —cerebral/toxic, people/% 69/7 81/23 102/32 66/39 83/45 401/146
Koma anabetnueckas, yen./% / Diabetic coma, people/% 9 /9,5 31/20,8 40/21,3 46/28,6 71/33,7 197/24,5

Tabnmua 3 / Table No. 3

Yacrota Buizosos 6purag CMI kK MyXuMHAM M XeHLWMHAM ¢ koMo B r.Pa3anm 8 20162020 rr., yen./% /
Frequency of ambulance teams calls to men and women with coma in Ryazan in 2016-2020, people/%

2016 2017

Mokasatens / Indicator

2018 2019 2020

Wroro / Total

Koma y myxumnHbl — HeyTouHeHHas/
nmabetnyeckas / Coma in a man —
unspecified/diabetic

62 -58/4

84-73/11

115-97/18 | 105-81/24 | 110-71/39

476/59,2

Koma y XeHwwmHbl — HeyTouHeHHas/
nmabetnyeckas / Coma in a woman —
unspecified/diabetic

33-28/5

65 - 45/20

73-51/22 56 -34/22 101 - 69/32 328/40,8

Tabnuua 4 / Table No. 4

Urorn pabotel 6purag CMI ¢ nauneHtammn B KOMaTo3HOM coctosiium B r.Pa3anu B 20162020 rr.
Results of work of ambulance teams with patients in coma in Ryazan in 2016-2020

MNokasatens / Indicator 2016 2017 2018 2019 2020 Wroro, uen./% Total, people/%
Yucno naupeHTos, goctaeneHHsix 8 JIMO, ven./%
Number of patients delivered to medical treatment | 79/83,0 | 132/88,0 | 163/86,0 | 126/78,0 | 178/84,0 678/84,0
organisatio, people/%
KOﬂquCTBO CMepTeﬂbelX MUCXop[os, 4ven.
Number of fatal outcomes, people 7 4 6 2 3 22/2,7
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algorithms of emergency medical care for comatose states;
the time of ambulance arrival did not exceed 20 minutes;
the average time of arrival was 12.4 minutes. It took an
average of 61.8 min to provide ambulance care (Table 5).

The proportion of fatal outcomes among patients with
coma in prehospital period — 2.7% — also highlights
speed and competence of emergency medical care, as
well as high qualification of doctors and paramedics of
ambulance teams (see Table 4).

Conclusion

1. Analysis of statistical data for Ryazan for 2016-2020
showed a steady increase in the number of ambulance
calls to patients in coma.

2. In Ryazan, as well as in Russia as a whole, cerebral
coma prevailed, diabetic coma was in second place, tox-
ic coma in third place.

3. In 2016-2020, the proportion of coma-related
deaths was 2.7% in prehospital period, with no upward
trend.

4. In 84% of cases patients were hospitalized in medical
treatment organisations, patients with hypoglycemic coma
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Ta6nuua 5 / Table 5
Cpeptee Bpems poespa 6puragsl CMI k naumenty
B KOMATO3HOM COCTOSIHUM U CPEAHEE BPEMSI OKA3AHMS
nomolLum Ha mecTe Bbi3osa B r.Pasann B 2016-2020 rr.
Average time of arrival of ambulance team to the patient

in coma and average time of assistance at the scene
of the call in Ryazan in 2016-2020

Nokaaarent, Mun 2016|2017 | 2018 | 2019 | 2020 | Y™™
Indicator, min Total

Cpeariee spems noeana 131313 11| 12124
Average drive time !
CpenHee Bpems,
npoBeAeHHOE y nocTenu
6onbHoro / Average fime 60 | o1 | 63 ] 62| 63 | 61,8
spent at the patient's bedside

refused hospitalization more often, there was no tendency
for increasing of number of refusals.

5. In prehospital period, emergency medical care for
patients with coma was provided in accordance with the
algorithms and in full volume, the average time of arrival to
the call was 12.4 minutes, which corresponds to the norms
for emergency calls in Ryazan.
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MODERN APPROACHES TO THE DIAGNOSIS OF ACUTE KIDNEY INJURY
USING INNOVATIVE BIOMARKERS IN PATIENTS WITH COMBINED TRAUMA:
REVIEW OF SCIENTIFIC PUBLICATIONS
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Abstract. A review of scientific publications analyzing modern approaches to the diagnosis of acute kidney injury using innovative
biomarkers in patients with concomitant trauma is presented. The authors of the review note that pathological processes of cellular dam-
age, which determine the efiology and pathogenesis of acute kidney injury syndrome, require prompt and early initiation of preven-
tive measures. Given this, the problem of early diagnosis of acute kidney injury and the scientific search for ways to optimize it remain
relevant at the present time. In cases associated with the possibility of formation of acute kidney injury, as well as in situations when
the renal tissue is already damaged, it is very relevant to determine markers of acute kidney injury in biological fluids.

Key words: acute kidney injury, classification of biomarkers, diagnosis, innovative biomarkers, patients with combined trauma
Conflict of interest. The authors declare no conflict of interest
For citation: Makhov M.Kh., Miziev I.A., Kardanova L.D., Kardanov A.V. Modern Approaches to the Diagnosis of Acute Kidney

Injury Using Innovative Biomarkers in Patients with Combined Trauma: Review of Scientific Publications. Meditsina katastrof = Disaster
Medicine. 2021;4:48-54 (In Russ.). https://doi.org/10.33266,/2070-1004-2021-4-48-54

O630pHas cTatbs

https://doi.org/10.33266,/2070-1004-2021-4-48-54
© ®MBL| um.A.N.BypHassiHa

YOK 614.0.06:616.61-003.215

COBPEMEHHBIE MOAXodbl K AMATHOCTUKE OCTPOTO NMOBPEXXAEHMSA MOYEK
C NIPUMEHEHUEM MHHOBALIMOHHbIX BUOMAPKEPOB Y NMALMEHTOB
C COYETAHHOWM TPABMOW: OB30P HAYYHbIX MYBJIMKALUA

M.X.Maxos!, N.A.Musmes', 1.0.Kapaarosa', A.B.Kapaaros?

1 ®rBOY BO «KabapamHo-bankapckuit rocyaapcteenHbiit yHusepcutet um. X.M.Bepbekosa», Hanbumk, Poccus
2 [BY3 «KabapanHo-bankapckuit LeHTp MearumHbI KatacTpod U CKOpPOi MEAULIMHCKO#M nomolum», Hanbuuk, Poccus

Pesiome. MNpeacrasneH 0630p HayuHbIX MyBAMKALMN, B KOTOPLIX QHANM3UPYIOTCS COBPEMEHHBIE MOAXOMAbI K AMArHOCTUKE OCTPOTO
nospexaetus nosek (OMM) ¢ npUMeHeHHEM MHHOBALMOHHbIX GUMOMAPKEPOB Y NALMEHTOB C COMETAHHOM TPABMOM. ABTOpPLI 0630-
pa OTMEYQIOT, YTO NATONOMMYECKME MPOLLECCHI KETOYHOTO NOBPEXAEHMS, ONpeaensioLme STMonoruio 1 naroreHes cuHapoma OIM,
TpebytoT BLICTPOro 1 PAHHETO HAYANA NPOBEAEHMS MPOPUIAKTUHECKUX MEPONPUSITUIA. YumTbIBAS 5TO, NPobaema paHHe anarHo-
CTMKM OCTPOFO NOBPEXAEHMS MOYEK M HAYUHbINA MOMCK CMTOCOBOB €€ ONTUMM3ALMM OCTAIOTCS AKTYATbHBIMU W B HOCTOSsILLEE Bpems. B
Cry4asiX, CBS3AHHBIX C BO3MOXHOCTbIO popmuposams ONI, a Takke B CUTyaumsix, KOFAA MOYEYHAS TKOHb YK€ MOBPEXAEHA, OYEHb
QKTyQnbHO ornpegesneHne B GUONOrUYECKUX KXMAKOCTAX TAKMUX BELLECTB, KOK MAPKEPbI OCTPOTO MOBPEXAEHMS MOYEK.

Kniouessle cnoBa: anarHocTka, MHHOBALMOHHbIE BHOMApPKepPb, KNaccumkaLms GUOMApKepPoOB, OCTPOE MOBPEXAEHHE MOYEK,
NALUMEHTbI C COYETAHHOM TPABMOM

KoHdpnukr nHtrepecos. AsTopsl CTTbM NOATBEPXAAIOT OTCYTCTBUE KOHPIMKTA MHTEPECOB

Ons uutuposanus: Maxos M.X., Musnes M.A., Kapaarosa J1.[., Kapaaros A.B. CoBpemeHHble noaxopsl K AUArHOCTUKE OCTPO-
ro NOBPEXAEHMS NOYEK C NPUMEHEHNEM MHHOBALMOHHBIX 6MOMAPKEPOB Y NALMEHTOB C COHETAHHON TPABMO: 0630P HAYYHbIX

ny6nukaumii // Meanumna katactpod. 202 1. N24. C. 48-54. https://doi.org/10.33266,/2070-1004-2021-4-48-54

Contact information:

Murat Kh Makhov - Assistant at the Department of Faculty and
Endoscopic Surgery of University

Address: 173, Chernyshevskiy st.,Nalchik, 360004,
Kabardino-Balkar Republic, Russia

Phone: +7 (906) 484-73-89

E-mail: mahov_murat@ mail.ru

In recent years, there has been a steady increase in the
number of victims with injuries of various localizations,
which are the leading cause of death, as well as temporary
and permanent disability in persons under age of 40. A

KoHraktHas un¢popmaums:

Maxos Mypar Xacanosuu — accucteHT kadpenpsl
baKynbTETCKOM M SHAOCKOMUYECKON XMPYPruK YH-Ta
Appec: Kabappuro-bankapckas Pecnybnmnka, 360004,
r.Hanbuuk, yn. HepHeiwesckoro, 173

Ten.: +7 (906) 484-73-89

E-mail: mahov_murat@ mail.ru

characteristic feature of modern trauma is the prevalence
of multiple and combined injuries. This leads to a high and
not decreasing mortality rate. Co-injury is characterized by
simultaneous damage to several anatomical and function-
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al areas. It is observed in 50-70% of the patients with
severe mechanical injuries. In the Russian Federation, more
than 35,000 people die annually as a result of combined
trauma. Combined trauma is one of the three main causes
of death among the population. Moreover, this cause
comes first for people under age of 40. In Russia, the mor-
tality rate from combined trauma is 59-65 cases per
100,000 people [1, 2].

Mechanical trauma causes distinct changes in the func-
tioning of almost all organs and systems of the body. Thus,
changes in renal function in trauma can increase the dura-
tion of treatment, worsen the prognosis, and lead to the
development of late complications. In the pathogenesis of
traumatic shock, renal dysfunction is a constant factor.
Often they determine, in case of acute renal failure devel-
opment, the outcome of traumatic disease [2-4]. This is
especially true when the trauma is of multiple or combined
nature and is accompanied by extensive soft tissue injuries.
Acute renal failure is one of the most severe complications
of the urinary system in patients with concomitant trauma.
Unfortunately, there is still no unified approach to early
diagnosis of this disease in polytrauma patients. In routine
clinical practice, creatinine and urea are classic indicators
of acute renal failure. However, since their levels rise in
blood when more than 60% of nephrons are involved in
the pathological process (on the 3rd and 4th day of olig-
uria), creatinine and urea do not play a significant role in
the early diagnosis of acute renal failure. In particular, ele-
vated serum creatinine levels are informative neither in
terms of the exact timing of acute renal failure, nor in terms
of its localization, much less in terms of the severity of
glomerular or tubular damage [5-7]. The issues of correc-
tion of changes and prevention of renal dysfunction in com-
bined trauma also remain unresolved. Thus, there is an
urgent need to develop a technique for early diagnosis of
renal dysfunction in patients with concomitant trauma.

Acute renal injury is a syndrome in which renal dysfunc-
tion forms and develops rapidly. It leads to significant
changes in homeostasis and — sometimes — to death.
Acute kidney injury is quite frequent — 181-288 cases per
100,000 population — and the number of patients with
acute kidney injury tends to grow continuously [8-10].

The success of preventive measures directly depends on
the timely detection of these disorders. All methods of lab-
oratory diagnosis of acute kidney injury are based on
determining the concentration and/or content of biomark-
ers of acute renal injury [11]. The functional capacity of
kidneys is usually determined by detecting the quantity and
quality of serum and urine creatinine and urea. Currently,
these diagnostic methods are not sensitive enough and are
not suitable for the detection of acute renal impairment
[12]. For example, the concentration of serum creatinine
occurs only 48-72 h after damaging effect on the kidneys,
which indicates the impossibility of early diagnosis of acute
renal damage [13]. At the current stage of medical science
development, innovative methods with high sensitivity and
reliability, capable of responding immediately to the dam-
aging effect, are being developed. In the future, such meth-
ods will make it possible to evaluate the dynamics of the
features of glomerular-tubular renal dysfunction develop-
ment and to use the results in the development of methods
of preventive treatment of acute kidney damage [14].

Biological substances, the levels of which in the urine
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and blood are of great importance for diagnosis and prog-
nosis in the treatment of patients with renal dysfunction,
were given the unified name of biomarkers of acute kidney
damage. Their timely detection requires the use of unified
techniques, which is possible in any medical treatment
organization. Thanks to scientific developments performed
at the end of the 20th-beginning of the 2 1st centuries, a list
of possible biological markers of acute kidney damage
was created, classification of these compounds was devel-
oped, and their informative role in pathological process
detection was revealed, including determination of dam-
age level (glomeruli or tubules) and etiology of biological
marker synthesis [15, 16].

Biological compounds used as markers of acute kidney
injury must meet certain requirements [17]. First of all, bio-
logical material should be easily accessible, and sample
detection should be noninvasive and atraumatic. In addi-
tion, standardization of the used methods of laboratory
diagnosis is necessary. Detectable markers must have a
high tropicity to the localization of the site of nephron dam-
age (vessels, tubules, glomeruli). Also, they should corre-
spond to: causes of damage and time since its receipt; clin-
ical features of the development of the pathological
process; patient's need for hemodialysis; final stage of
pathology (reconvalescence, lethal outcome, transition to
chronic course); presence of an adequate response to the
ongoing therapy [18]. At present, it has been proved that
a number of markers of acute kidney injury absolutely com-
ply with the above requirements [19, 20]. In spite of this,
the problem of scientific research on the search for bio-
markers of acute kidney damage is still relevant [21-23].

Scientists have developed 4 classifications of biomarkers
of acute kidney damage - pathophysiological, topical,
clinical and working (Table 1).

According to the pathophysiological classification,
markers of acute kidney injury are divided into groups
depending on their ability to determine one or another
stage of the development of the pathological process in
kidneys. For example, renal dysfunction can be determined
by creatinine and cystatin C in blood; fat peroxidation by
4-ON-2-nonenal and 8-A2x-isoprostane; damaging
effects on nephrons and intferstitial tissue by IKM-1, L-FABP,
NGAL; immune response by immunogram; annexin-5 is a
marker of apoptosis of cell structures [26].

Topical classification divides markers into 5 groups: t1-
microglobulin, B2-microglobulin, albumin, s-cystatin C —
indicate glomerular nephrocyte alteration; cystatin C,
NGAL (neutrophil gelatinase-associated lipocalin-2),
interleukin-18 (IL-18), IKM-1 (renal damage molecule-1),
®-GST (o-glutathione-S-transferase), L-FABP (protein-
binding fatty acid BSA), etc. are markers of proximal tubule
damage.etc.; TT-GST (TT-glutathione-S-transferase) togeth-
er with NGAL can identify damage to the distal parts of the
tubule system. In EG.Henle loop damage, sodium hydro-
gen exchanger-3 acts as a marker, and OPN (osteopon-
tin) is an indicator of collecting tubule alteration [26].

The clinical classification considers the ability to use
these markers for: early diagnosis of acute kidney injury;
monitoring of factors that determine the risk of pathological
process; identification of characteristic features in the etiol-
ogy and pathogenesis of acute kidney injury; dynamics of
treatment and effectiveness of ongoing therapeutic meas-
ures, etc. [28].



Tabnmua 1 / Table No. 1

Knaccndpumkaums 6nomapkepos ocTporo NoBpexaeHUs noYek
Classification of biomarkers of acute kidney damage

Tonnueckas knaccubukay

us / Topical classification

1. Kny6ouek / Glomerulus

Anbbymun, unctatun C ceisopoTku, anséa | -mukpornobynuu, 6eta2-
mukpornobynun u ap. / Albumin, serum cystatin C, alpha-
microglobulin, beta2-microglobulin, etc.

2. MpokcumansHbiit kananew, / Proximal tubule

NGAL, KIM-1, L-FABP, umnctatun C moum, IL-18 u gp. / NGAL, KIM-T,
L-FABP, urinary cystatin C, IL-18, etc.

3. Iductanehbiit kaHanew / Distal tubule

GST, NGAL

4. Cobupartenshas pybka / Collection tube

Kanubuugun D28 / Calibindin D28

5. Metns lenne / Loop of Henle

Ocreonontns NHE-3 / Osteopontin NHE-3

Marodusmonornueckas knaccudpukauna / Pathophysiological classification

1. Bruomapkepsi dyHkuumn nodek / Biomarkers of renal function

KpeatuHun, umctatnn C ceisopotku u ap. / Creatinine, serum cystatin
C, etfc.

2. biomapkepbl oKcMAATHBHOTO CTpecca / Biomarkers of oxidative
stress

8(A2a)-nsonpocran, 4-OH-2-HoneHan u ap. / 8(A2a)-isoprostane,
4-ON-2-nonendl, etc.

3. Bromapkepbl CTPYKTYPHOTO U KIIETOMHOTO MOBPEXAEHMS:
- nogouuTos

- TyGynonHTepcTMLmS

- baKTOpbI 5K30COMANBLHOM TPAHCKPUALMM /

Biomarkers of structural and cellular damage:

- podocytes

- tubulointerstitium

- exosomal transcription factors

Mogmokanukeun, Hedpun NGAL, KIM-1, L-FABP, AT®-3 / Podocalyxin,
NGAL nephrine, KIM-1, L-FABP, ATP-3

4. Mapkepbl ummyHHoro oteeta / Markers of immune response

MMMYHOTNOBYNMHBI, XEMOKMHBI, KOMMOHEHTbI KOMMeMeHTa /
Immunoglobulins, chemokines, complement components

5. Mapkepsl dpubposa / Fibrosis markers

TGF- B1, CTGF, Big-H3, Collagen type IV

6. Mapkepsl anontosa / Apoptosis markers

Annekcun-5, TIMP-2, IGFBP7 / Annexin-5, TIMP-2, IGFBP7

7. Mapkepbl saaepxku knetouHoro umkna B dpase G2 / Markers of cell
cycle delay in the G2 phase

TIMP2/1GFBP

Knununueckas knaccuoukaumns / Clinical classification

1. Mapkep B kauectse dakTopa pucka paseutus OTM / Marker as a risk factor for the development of acute kidney damage

2. Mapkep, ucnonbaytowmiics npu ckpunmure O / Marker used in acute kidney damage screening

kidney damage

3. [InarHocTuyeckmit Mapkep, ykasbisatoLuii Ha natorexetueckuit eapuant ONMM / Diagnostic marker indicating pathogenetic variant of acute

4. Biomapkep, cTpaTMdULMPYIOWMI TAXECTb Npouecca

Biomarker stratifying the severity of the process

5. Mapkep c Bbicokol npeamnkTueHoit 3Haunmoctsio / Marker with high p

redictive value

6. Mapkep, xapakTtepuaytowmii oteeT Ha Tepanuio / Marker describing response to therapy

Pa6ouas knaccudpukaums

/ Working classification

1. Benku, akcnpeccus kotopbix nossiwaetcs npu OTM / Proteins that
are up-regulated in acute kidney damage

NGAL, L-FABP, KIM-1, IL-18

2. OynkumoHansHbie mapkepst / Functional markers

Lncratnn C coisopotku / Serum cystatin C

3. HuskomonekynspHbie 6enkn moun / Low-molecular-weight urine
proteins

Lincratnn C moun, ansda 1-mukpornobynmt, 6eta2-mmukpornobynun /
Urinary cystatin C, alpha1-microglobulin, beta2-microglobulin

4. Brytpuknetourbie sH3nmbl / Intracellular enzymes

NAG, a-GST, p-GST, ITTMN, LLUP / NAG, a-GST, p-GST, GGT, ALP

Mpumedanme: NGAL - nunokanut, accoummpoBaHHbin ¢ xenatHasoi weintpodunos; KIM-1 —monekyna noueunoro noepexpenus; L-FABP —
NeyYeHONHbI NPOTEUH, CBA3bIBAIOWMIT XHpPHble kuncnoTbl; GST —ryTatuon-S-tpancdepasa; NHE-3 —Hatpuit-sopopopaHbiit obmentmk 3; TGF-B1 -
daktop pocta onyxoneit B1; CTGF - daktop pocra coeamumtensHoit Tkanu; NAG - N-auetun-D-rniokosamuungasa; T - ramma-
rnytamuntpannentuaasa; WP - wenounas ocdatasza; TIMP-2 - uurubutop metannonentupas-2; IGFBP7 - 6enok, ceasbiBaiowwmit
uHCynuHonopobHeIM paktop pocta 7 [24, 25]

Note: NGAL —lipocalin associated with neutrophil gelatinase; KIM-1 —renal injury molecule; L-FABP —hepatic fatty acid binding protein; GST —
glutathione-S-transferase; NHE-3 —sodium-hydrogen exchanger 3; TGF-B1 —tumor growth factor B1; CTGF —eonnective tissue growth factor; NAG
—N-acetyl-D-glucosaminidase; GGT —gamma-glutamyltranspeptidase; ALP —alkaline phosphatase; TIMP-2 —metallopeptidase inhibitor-2; IGFBP7 —

insulin-like growth factor 7 binding protein [24, 25]

The working classification is represented by 4 groups:
Group 1 are proteins whose formation is significantly
increased in acute kidney injury (L-FABP, NGAL, IL-18,
IKM-1); Group 2 is a marker of renal dysfunction, serum
cystatin C; Group 3 is a number of low molecular weight
urinogenic proteins, such as &1-microglobulin, B2-
microglobulin, cystatin C. Group 4 includes intracellular
enzymes (alkaline phosphatase (ALP), lactate dehydroge-
nase (LDH), NAG (N-acetylglutamate), &- and TT-GST,
GGTP-y-glutamyl transpeptidase [28].

In recent years, in acute kidney injury, it became possi-
ble to detect parenchymal damage 24-48 h before the
appearance of clinical signs of disease. In acute kidney
damage, the effect of ischemic, toxic and other causes on
kidneys initially provokes molecular transformations that
turn into damage of cellular structures. The lafter begin to
form specific markers, and only then the pathognomonic
symptomatology of renal pathology appears.

For the purpose of preventive diagnosis of ischemic
acute tubular necrosis it is appropriate to detect the number
of granular cylinders, tubular enzymes (X-glutathione-S-
transferase, leucinaminopeptidase, alkaline phosphotase,
N-acetyl-B-D-glucosaminidase  (NAG), y-glutamyl
transpeptidase), cells of tubular epithelium in the urine.
Currently, for the early detection of acute kidney damage
the most promising are biological markers associated with
renal parenchyma damage, cell proliferation, apoptosis,
differentiation, immune disorders, formation of chemokines
and cytokines, but not with a decrease in glomerular filtra-
tion rate. The study of biomarker excretion processes is
used fo investigate preventive diagnosis and other clinical
problems of acute renal failure, which cannot be solved
using conventional functional tests. The latter include: early
differentiation of prerenal, renal, postrenal acute renal fail-
ure; study of its causes (renal toxins, sepsis, ischemia, acute
inflammation of renal parenchyma in nephropathy and
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urinary tract infections, ischemia-reperfusion syndrome);
completion of terminal uremia as a prognosis of possible
fatal outcome; reaction to the ongoing therapy. Of great
importance are markers associated with the early stage of
acute kidney injury.

Among the markers of acute kidney injury, the defection
of which is increasingly used, we should mention lipocalin
associated with neutrophil gelatinase (NGAL), a protein
with a molecular weight of 25 kDa, initially detected in
neutrophils and subsequently — in a small volume — in the
tubular epithelium. Due to ischemia and toxic effects on the
kidneys, its excretion in tubule cells increases significantly,
its excretion in the urine also increases, indicating in one to
two days an increase in serum creatinine blood levels.
Increased amount of NGAL in serum and urine is detected
2-6 hours after cardiac surgical treatment and reflects the
initial stage of postoperative acute kidney injury.

The sensitivity and specificity of this study are over 90%.
As a predictor of renal transplant ischemia-reperfusion syn-
drome, an increased number of NGAL indicates delayed
functional capacity and the need of the recipient for urgent
hemodialysis.

The first clinical studies on this issue were performed in
pediatric practice in patients after cardiac surgical inter-
ventions. The role of this marker as a sensitive predictor of
the development of acute kidney damage after surgical
infervention with the use of a heart-lung machine as well as
after coronarography was proved. In clinical practice, in
the diagnosis of acute kidney injury, a number of limitations
of NGAL use should be considered. There is evidence that
serum NGAL levels can increase in chronic kidney disease,
arterial hypertension, infections, anemia, hypoxia, and
malignant neoplasms. In addition, there is experimental
and clinical data showing the dependence of NGAL
excretion with urine on the level of proteinuria. The latter
fact is particularly important in the diagnosis of acute kid-
ney damage in patients with nephrotic syndrome, who are
known to be initially predisposed to prerenal acute kidney
damage. Examination of 79 patients with primary

glomerular pathology revealed that proteinuria above 3.5
g/day significantly increased urinary NGAL excretion.
Table 2 presents data on the diagnostic significance of
serum and urinary NGAL determination in the diagnosis of
acute kidney injury.

Dynamic monitoring of urinary NGAL level is informative:
when building a prognosis of the severity of acute kidney
damage due to post-diarrheal hemolytic-uremic syndrome
in childhood; in patients of intensive care units; in X-ray-con-
trastinduced nephropathies. An increase in blood serum
o 1-microglobulin, which also belongs to the lipocalin
group, is specific in the early diagnosis of acute tubular
necrosis (specificity — 81%, sensitivity — 88%) and in the
diagnosis of the need for acute hemodialysis (Table 3).

Cystatin C is a cysteine protease inhibitor formed in a
significant number of cells containing the nucleus and is fil-
tered by the glomeruli. Because serum cystatin C concen-
tration is unrelated to age, muscle mass volume, and gen-
der identity, it is a significantly better determinant of the
functional state of renal filtration capacity compared with
creatinine. The increase of serum cystatin C outstrips the
increase of creatinine level in blood for 24-48 hours, it is
considered as I-Il stages of acute kidney damage in
patients after surgical treatment and patients of intensive
care units. This method, unlike the determination of N-
acetyl-B-D-glucosaminidase (NAG) and  1-microglobulin
in urine, belongs to the most specific and highly sensitive
diagnostic methods. It should be noted that in acute kidney
injury, an increase in serum concentration of cystatin C
occurs 10 h after the detection of increased NGAL excretion.

Cystatin C is a 13 kDa polypetide chain consisting of
120 amino acids. It belongs to the inhibitors of lysosomal
proteinases and is produced by all nuclear cells of the
body, protecting it from uncontrolled activation of proteol-
ysis of its own proteins. Cystatin C enters the bloodstream
uniformly from the cells, and its serum concentration is
maintained at a constant level [14, 25]. The small molecu-
lar weight and low affinity to other serum proteins deter-
mine the ability of this molecule to filter freely in the renal

Ta6nmua 2 / Table No. 2

Pone NGAL B gnarHocT1ke ocTporo noepexpeHuns nouek ™
Role of NGAL in the diagnosis of acute kidney damage™®

. . Buomartepman AUC, mkr/ mn x MuH o o o o

Bapwant OMM / Acute kidney damage variant BiomafF;rial / AUC, ”é mlxmin | PPVe% | NPV, % | Se, % Sp, %

Mocne kapanoxupypriyecknx emewarenscts / After Kpoeb / Blood 0,76 52,3 20,6 67,9 83,0

cardiac surgery interventions Moua / Urine 0,77 48,4 67,7 75,7 76,0

*x . Kposs / Blood 0,79 64,7 81,5 78,5 77,5

Y naunentos OPUT** / In ICU patients Moua 7 Urine 0.76 87.7 82.0 706 76.0
MoctkontpactHoe ONM / Postcontrast acute kidney Kpoeb / Blood 0,73 20,0 97,0 - =
damage Movua / Urine - - - - -
Yy NAUMEHTOB NPUEMHOTO OTAeneH s / In emergency Kposs / Blood 0,82 70,0 99.0 B _

room patients

Mpumeyanme (specs u panee): *p <0,05; ** OPUT - orpenenne peannmaumm u uxteHcusHoit tepanmn; AUC (area under curve) —cpearee
3HQYeHMe MNOWAAW NOA XaPAKTEPUCTMUYECKON KpuBoM auarHocTuueckoro Tecta (ROC-kpueoit —receiver operating characteristics); PPV (positive
predictive value) — cpepHee 3HauYeHME NPOrHOCTMYECKONM LEHHOCTU MONOXWTENLHOrO Pe3ynbTaTa (OTHOLWEHME MCTMHHO MONOXWTENbHBIX
pesynbTaToB K MOMOXMTENbHbIM PE3ynbTaTam, ONpeAeneHHbIM C NpumeHeHnem amarHoctuuyeckoro Tecta); NPV (negative predictive value) -
cpeaHee 3HQYEHWEe NPOTHOCTMYECKOM LEHHOCTM OTPULATENLHOTO Pe3ynbTaTa (OTHOWEHME MCTUHHO OTPMLATENbHBIX PE3yNbTATOB K OTPULIATENbHBIM
pesynbTaTtam, onpeaeneHHbM C NPUMEHEHMEM auarHocTuueckoro Tecta); Se (sensitivity) — yyecTeuTENnbHOCTS AMArHOCTMYECKOO TecTa (aons AuL ¢
3060neBaHNEM, MMEIOLLMX MONOXMTENbHBIMA pe3ynbTaT AMarHocTuyeckoro Tecta); Sp (specificity) — cneundunurocts anarHoctyeckoro tecta (pons
mmy 6e3 30601€BAHMS, WUMEIOWMX OTPULIATENbHBIM PE3yNbTaT AUArHOCTUYECKOrO TecTa); AAHHble NPeACTaBAeHbl HA OCHOBAHMM 0630poB
uceneposaHuit, onybankosanmbix 8 2013 1. [22, 23, 25]

Note (hereafter): *p < 0.05; ** ICU —intensive care unit; AUC (area under curve) —mean value of the area under the diagnostic test characteristic
curve (ROC curve —receiver operating characteristics); PPV (positive predictive value) — mean value of the prognostic value of a positive result (ratio
of true positive results to positive results determined using a diagnostic test); NPV (negative predictive value) — mean value of the prognostic value of
a negative result (ratio of true negative results to negative; Se (sensitivity) is the sensitivity of the diagnostic test (the proportion of people with the
disease who have a positive diagnostic test result); Sp (specificity) is the specificity of the diagnostic test (the proportion of people without the disease

who have a negative diagnostic test result); data are based on reviews of studies published in 2013 [22, 23, 25]
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Ta6nmua 3 / Table No. 3

MH$OopMaTMBHOCT HEKOTOPBIX BOMAPKEPOB NPU OCTPOM MOBPEXAECHUN NOYEK
Informativity ot some biomarkers in acute kidney damage

Bapuantsl u ctagum OMM / Variants and stages of acute kidney damage
Bromapkepsl NoCneonepauuoHHoe PKC-Hedpponatus naunentel OPUT, 8 T.u. ¢ | CUP nocne TpaHcnnaxTaumm noyku
Biomarkers OMMMN / postoperative X-ray contrast cencucom / ICU patients, | Ischemia reperfusion syndrome after
acute kidney damage nephropathy including those with sepsis kidney transplantation

NGAL, nnasma, moya ++ ++ ++ ++
NGAL, plasma, urine | | | |
Uncratnn C, nnasma, moua + + ++ +
Cystatin C, plasma, urine = =] = =]
MI1-18, moua ++ He nnpopmartusro ++ ++
Interleukin-18, urine =] Not informative =] =]
KIM-1, moua ++ He undpopmartmeHo He nsyyeHo He usyyeHo
KIM-1, urine 11 Not informative Not explored Not explored

Mpumeuanme. PKC - pentreHokonTtpactHas Hedponatus; CUP — curapom nwemnn — penepdyamm; MJI1-18 — untepneitkmn-18; IKM-1 (KIM - kidney

injury molecule-1 — monekynsl noyedroro nospexaenms-|)
Note. KIM-1 (KIM - kidney injury molecule-1)

tubules, enter the tubules, where it is reabsorbed by mega-
lin-cubulin-mediated endocytosis and then completely
metabolized in the proximal tubule epithelial cells. As a
consequence, cystatin C is excreted in minimal amounts in
the urine in normal conditions.

The average parameters of diagnostic significance of
cystatin C in patients with acute kidney injury are present-
ed in Table 4.

L-FABP (liver fatty acid binding protein) is a cytoplasmic
protein with a molecular weight of 15 kDa that is
expressed in tissues with increased fatty acid metabolism. It
belongs to the family of fatty acid transporter proteins that
are involved in the transport of long-chain fatty acids
between the intra- and extracellular space and regulate
oxidative stress by binding lipophilic products, limiting their
damaging effects on cell membranes.

In humans, this molecule is mainly synthesized in the liv-
er; in small amounts, it is found in the kidneys and small
intestine. Under normal conditions, L-FABP is not present in
the urine. Since, filtered in the glomeruli, it is then com-
pletely reabsorbed in the proximal tubules, which allows
the diagnosis of acute kidney damage. This was first
demonstrated in an animal model of ischemic tubular
necrosis. This marker proved to be a sensitive predictor of
acute kidney damage in children after cardiac surgical
interventions with the use of a heart-lung machine. In
patients with acute kidney damage against the back-
ground of septic shock, L-FABP levels are elevated and
determine the relative risk of mortality. The study of urinary
concentrations of this marker suggested it as an acceptable
biomarker of acute kidney damage in patients admitted to
intensive care units (AUC, 0.95; PPV, 100%; NPV, 85%) -
[21, 25].

KIM-1, the renal injury molecule or cell receptor-1 of
hepatitis A virus, is also a biomarker of early renal dam-
age. Itis a membrane protein that is not detected in normal
renal tissue and urine, but is detected in damaged proximal
tubule epithelium due to ischemia or nephrotoxic effects.
High sensitivity of KIM-1 determination in urine enables to
differentiate acute kidney damage of ischemic and toxic
origin from prerenal hyperazotemia, chronic kidney dis-
ease, urinary tract infection, X-ray-contrast-induced
nephropathy. In acute kidney injury, a high concentration
of KIM-1 in the urine is prognostically unfavorable.

Interleukin-18 is a proinflammatory cytokine that is local-
ized in renal macrophages, podocytes, and dendritic cells.
An increase in interleukin-18 provokes the formation of
free oxygen radicals, which alters the epithelium of the

convoluted tubules. Increased urinary excretion of inter-
leukin-18 in ischemic acute tubular necrosis and ischemia-
reperfusion syndrome is correlated with enzymuria (X-glu-
tathione-S-transferase, NAG) and preempts changes in
serum creatinine concentration. Given its high (over 90%)
specificity and by dynamically monitoring IL-18 levels, we
can distinguish between: ischemic acute kidney injury,
including renal transplant ischemia-reperfusion syndrome;
chronic kidney disease; urinary tract infection; prenatal
acute renal failure. In patients who are in the intensive
care unit with adult respiratory distress syndrome (ARDS),
increased urinary excretion of interleukin-18 becomes a
marker of acute renal failure, outpacing hyperazotemia
by two days.

Tabnuua 4 / Table No. 4
Ponb uncratmha C B guarHoctuke
OCTPOro NoBpexXaAeHMs novek
Role of cystatin C in the diagnosis
of acute kidney damage™*

Bapuant OMM AUC, mkr/ mn x
Acute kidney ET;.)MGTep‘fmn mun / AUC, PEV’ va’
damage variant iomaterial ml x min 7 &
g Mg

Mocne Kposeb/Blood 0,73 63 84
KAPAMOXMPYPrUdec-
KMX BMELWATENbCTB Movua/ Urine 0,65 52 82
After cardiac surgery
Y naupentos OPUT Kposb/Blood 0,80 42 85
In ICU patients Moua / Urine 0,68 75 95
MocTkoHTpacTHoe
OMM / Postcontrast | Kpoeb/Blood 0,93 56,7 | 98,0
acute kidney damage
Y naupmentos npuem- | Kpoeb/Blood 0,87 48,0| 94,0
HOTO OTAENeHUs
In emergency room Movua / Urine 0,59 32,0| 84,0
patients

Mpumeuanme (3pecs u panee): * p <0,05; AUC (area under curve)

CpeaHee 3HOYEHME MMOWAAM MOA XAPAKTEPMUCTUYECKOW KpWBOY
puarHoctyeckoro  Tecta  (ROC-kpusoit  — receiver  operating
characteristics); PPV (positive predictive value) - cpeanee 3Hauenme
NPOrHOCTUYECKOMN LIEHHOCTH MONOXMTENLHOTO Pe3ynbTaTa (OTHOWEHME
MCTUHHO MONOXWTENbHBIX PE3YbTATOB K MOMOXMTENbHBIM PE3yNbTaTAM,
onpeaeneHHbIM C MpUMeHeHWem auarHoctuyeckoro Tecta); NPV
(negative predictive value) - cpeaHee 3Hauenne nporHocTMueckor
LEHHOCTM OTPMLATENLHOMO Pe3ynsTata (OTHOLWEHUe MCTUHHO OTpHLQ:
TeMbHbIX PE3yNbTATOB K OTPMULATENbHBIM PE3YNbTATAM, ONPERENEHHBIM ¢
NPUMEHEHNEM AMArHOCTUYECKOTO TecTa) — AQHHBIE MPEeACTABNEHb HC
OCHOBAHMM 0630pOB MccnepoBaHuit, onybnnkosanHsix B 2013 r. [25]

Note (hereafter): * p < 0.05; AUC (area under curve) —average value
of area under the diagnostic test characteristic curve (ROC curve
receiver operating characteristics); PPV (positive predictive value)
average value of prognostic value of a positive result (ratio of true
positive results to positive results determined using a diagnostic test),
NPV (negative predictive value) —average value of prognostic value o
a negative result (ratio of true negative results to negative result:
determined using a diagnostic test) [25]
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Other marker proteins are used in experimental work on
acute renal failure and have not yet been tested clinically.
These include, for example, uromodulin or Tamm-Horsfall
protein found in the epithelium of the distal renal tubules. In
the early stages of acute renal failure, the concentration of
uromodulin is significantly reduced.

The detection of several markers in the urine at the same
time is very promising. In particular, detection of NGAL,
KIM-1, matrix metalloproteinase makes it possible with
high sensitivity to early diagnose acute renal failure as a
consequence of cardiac surgery in pediatric patients.

In a multicenter study, simultaneous assessment of uri-
nary excretions of NGAL and KIM-1 has been shown to
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predict the initiation of renal replacement therapy and the
relative risk of mortality [11, 25]. A two-center study of
529 patients admitted to the intensive care unit compared
the role of 6 urinary biomarkers-Gamma glutamyl
transpeptidase, alkaline phosphatase, NGAL, cystatin C,
KIM-1, and IL-18. The biomarkers NGAL, cystatin C, and
IL-18 were predictors of the need for dialysis therapy,
whereas all markers except KIM-1 were predictors of mor-
tality risk [16, 25]. Currently, there is no answer to the
question which combination of biomarkers is optimal.
According to some authors, that should be a combination
of markers with high sensitivity on the one hand, and with
specificity on the other.
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Abstract. The aim of the study was to identify differences of protective and coping behavior and its dynamics in conditions of asth-
enization and anxiety-depressive response in employees of internal affairs bodies, suffering from somatoform vegetative dysfunc-
tion of the gastrointestinal tract.

Materials and methods of research. To reveal structural and dynamic characteristics of the protective response and character of
the asthenization depression and anxiety influence on the internal affairs employees, 64 police officers with somatoform vegeta-
tive dysfunction of the gastrointestinal tract (F. 45.3) according to criteria of ICD-10 were investigated.

Results of the study and their analysis. The study revealed that the differences were both purely individual and cross-cutting, reflect-
ing a pronounced intrapersonal conflict. This indicates the weakness of the defense system in police employees suffering from
somatoform vegetative dysfunction of the gastrointestinal tract, regardless of gender identity, emphasizing their low adaptive
capacity, making it difficult to recognize the problems. The basic socio-professional characteristics of police officers are reflected
and their role in protective and coping response is shown. The results of the study are offered to use in psychohygienic work with
employees, prone to somatoform reactions.
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CTPYKTYPA 3ALMTHO-COBNAJAIOLLEFO PEATUPOBAHUSA Y COTPYOHMKOB OPFAHOB
BHYTPEHHUX AOEN, CTPAOAIOLLIMX COMATOPOPMHOWM BEFTETATUBHOM ANCPYHKLNEN
XENYAOYHO-KMULLEYHOTO TPAKTA, B CBSI3U C 3AAAYAMM NMCUXOTUTUEHDI

K.B.BesyacHbii

1 PKY3 «Mepuko-canutapras yacts MBJI Poccun no r. Mockee», Mocksa, Poccus

Pesiome. Llenb nccnenosaHus — BbisiBNEHWE PA3ANMYMIA 3ALMTHO-COBIAAAIOLLETO NMOBEAEHMS M €r0 AUHAMMKM B YCIIOBUSIX OCTEHM-
30UMM M TPEBOXHO-AENPECCUBHOTO PEArMPOBAHMS y COTPYAHMKOB OpraHos BHyTpeHHWx aen (OBJ), crpaaatowumx comatodbopm-
HOM BereTaTMBHOM AncyHKLMeN xXenyaouHo-kuweyroro tpakta (CBJI XKKT).

Marepuans u metoas nccnegosarms. C Lenbio BbISIBIEHUS CTPYKTYPHO-AMHAMUYECKMX XAPAKTEPUCTHK 3ALMTHO-COBGAAIOLLETO
PEarMpoBaHMs U XAPAKTEPA BIMSAHUS OCTEHW3ALMMM, AEMNPECCHM U TPEBOTU HA COTPYAHMKOB OPrOHOB BHYTPEHHWX fen Gbinu
obcneposatbl 64 nauneHTa, y Kotopbix B cootseTcTBum ¢ kputepusimu MKB-10 6binu guarHoctuposaHsl comatodpopMHbie Bere-
TaTHBHBIE AUCPYHKLMM XenyaouHo-kuweyHoro TpakTa (F 45.3).

Pesynbtarsl nccnenosanms 1 nx aHanus. B xope MccnenoBarms Gbiio BLISIBIEHO M MOKA3AHO, YTO PA3MYMS 3ALUMTHO-COBNAAQIO-
Lero NoBeAeH s y 0bCnefoBAHHBIX HOCST KAK Cyry6o MHAMBUAYQMbHbINA, TAK M CKBO3HOM XAPAKTEP, YTO OTPAXAET BbIPAKEHHYIO
BHYTPMUAMYHOCTHYIO KOHGNMKTHOCTb. DTO yKA3bIBAET HA cNABOCTb CUCTEMBI 3aLLUTH Y cotpyaHnkos OBJl, crpaaatouyx CBJI XKT,
HE3CUBMUCMMO OT UX FEeHAEPHOM MPUHAANEXHOCTH, NOAYEPKMBAET MX HEBLICOKME OAANTHUBHBIE BOSMOXHOCTH, 3ATPYAHAIOLME OCO-
3HaHWe npobnem. OTpaxeHbl OCHOBHLIE COLMALHO-MPOdECCHOHANbHBIE XAPAKTEPUCTUKM coTpyaHukos OBJL u nokasaHa mx
posib B 30LMTHO-COBAAAIOWEM PEArMPOBAHUK. PesynbTaTbl MCCIENOBAHMS MPEANIOXEHO UCMOSb30OBATL B MCHXOTUIMEHUHECKOM
pabote c cotpyaHmkamu OBJl, cknoHHbIMM K COMATOGOPMHOMY PEArMPOBAHMIO B YCOBUSX HECEHMS Cyx6bbl, 4To ByaeT cro-
COBCTBOBATL MX MPODECCUOHANBHOM YCNIELWHOCTH.

Kniouesble cnoBa: mexaH13mbi 3ALMTHOro pearMpoBaHUs, NMCUXOTMIrMeHa, COMGTO(#OPMHCJH BeretTatmMBHas AMC¢yHKuMﬂ xeny-
AOYHO-KMLUEYHOro TPAKTA, COTPYAHMKN OPraHOB BHYTPEHHUX AeJ1, CTpATerMm cosnagaroLero noseneHms

Ons untnposanus: besyacHsisi K.B. CTpykTypa 3aWMTHO-COBNAAAIOLLETO PEATMPOBAHMS Y COTPYAHMKOB OPFaHOB BHYTPEHHMX
Aef, CTPAACIOLIMX COMATOGOPMHOM BETETATUBHOM AUCHYHKLMEN KENMYAOYHO-KULIEYHOTO TPAKTA, B CBA3M C 304A4AMM NCUXOTU-

rnensl // Meanunha katactpod. 202 1. N24. C. 55-60. https://doi.org/10.33266,/2070-1004-2021-4-55-60
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A fundamental feature of somatoform disorders accord-
ing to the International Classification of Diseases, 10th
Revision (ICD-10) is the recurrent presentation of somatic
symptomatology. It is combined with insistent demands for
medical examinations despite negative results and lack of
physiological basis for the complaints presented.
Somatoform disorders have a polymorphic clinical picture.
Therefore, reducing somatoform pathology to an assess-
ment of perceptual functional limitations leads to a dupli-
cation of the traditional clinical method. This method is
valuable medically, but insufficient for realization of the
biopsychosocial approach[1, 2]. Only an in-depth study
of the dependencies between the biological and psy-
chosocial levels, as well as the inter- and intralevel con-
nections that determine the patterns of patients' full sense of
well-being and its dynamics, can ensure its realization.
Such research is possible only on an interdisciplinary basis.
Their results can be used for the development of psy-
choprophylactic and psychohygienic programs [3-7].

The aim of the study was to identify the differences of
protective and coping behavior and its dynamics in asth-
enization and anxiety-depressive response in employees
of internal affairs suffering from somatoform vegetative
dysfunction of gastrointestinal tract.

Materials and methods of research. A total survey of
184 employees of internal affairs bodies who applied for
psychiatric care in the clinic of the Federal State Institution
of Health Care "Medical and Sanitary Unit of the Russian
Ministry of Internal Affairs of Moscow" in 2019-2021 was
carried out. For further study, 64 employees who were
diagnosed with somatoform vegetative gastrointestinal
dysfunction according to ICD-10 criteria (F45.3) were
selected. All respondents were divided into 2 groups:
Group 1, 30 men (49%), mean age (36.8%2.6) years;
Group 2, 34 women (51%), mean age (35.2£1.6) years.
Clinical and experimental-psychological methods were
also used, using the psychosocial questionnaire we devel-
oped and a battery of tests. The Asthenic State Scale
(Malkova L.D., 1977) [8]; Depression Detection
Questionnaire (BDI) (Beck A, et al., 1961) [9]; Scale of
Personal and Situational Anxiety (Spielberger C.D., L.
Khanin, 1976) [?]; the Plutchik-Kellerman-Konte Life Style
Index (1979) [9]; Lazarus' Co-occurring Behavior
Strategies questionnaire (1988) [8]. The material was sta-
tistically processed using the SPSS-22.0 software package
and Student's t-criterion; Pearson's criterion (r) was used to
determine the mutual influence of psychopathological dis-
orders and socio-psychological characteristics. The level of
statistical significance was p <0.05.

Results of the study and their analysis. Clinical man-
ifestations of gastrointestinal somatoform disorders in both
groups of respondents were represented by the following
symptomatology. The clinical picture was defined by the
symptomatology of intestinal crisis, where in addition to
somato-vegetative manifestations, fears for the own health
dominated. Fears were connected with discomfort,
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unpleasant sensations in abdominal cavity and character-
ized by insuperability of their occurrence and subijective
awareness of their strangeness. Critical aftitude to fears of
missing intestinal gases or intestinal contents and attempts
to actively overcome them persisted. Patients considered
their fears unreasonable and denied the presence of seri-
ous gastrointestinal disease, though admitting the possibil-
ity of its development. Patients willingly engaged in gener-
al physical training. Thus, they proved to themselves that
success in sports was an indicator of their physical well-
being. But the persisting vegetative-somatic manifestations
made them doubt it. The distressing character of the disor-
ders for patients was determined by the contradictory atti-
tude to the clinical symptomatology. The experience of fear
with the understanding of its unreasonableness continued,
there was a feeling of internal clamping and at the same
time the persistence of fear. Patients could not resist it and
tried to get rid of it by any means. A combination of inse-
curity and stenicism in achieving one's own goals was
characteristic. At the same time, the most pronounced were
the affective intensity of experiences, an excruciating strug-
gle with fears accompanied by bashfulness and aspiration
to overcome them. Somatoform vegetative dysfunction of
the gastrointestinal tract developed in persons with anxious
character traits after long overwork or conflict situations at
work. The disorder was manifested by abdominal pain of
a pressing, aching nature, localized and prolonged in
duration. Gradually anxious attitude to one’s health, fear
of possible onset of severe disease of abdominal organs,
fear of missing intestinal gas and intestinal contents were
formed. Patients noted slightest fluctuations of well-being
and constantly monitored their state of health. Because of
this, the range of their interests narrowed, being limited to
questions of somatic well-being. The patients ceased to
aspire to improvement or maintenance of their profession-
al status, chose quieter activities and even lost their wages.
The provoking factors for that were various deleterious
influences — alcoholic excess, smoking, coffee consump-
tion, temperature overheating, physical overexertion, and
acute respiratory viral infections.

The results of the "Coping Behavior Methods" technique
revealed that the scales were generally within the normative
interval (40-60 T-points). This indicated a moderate degree
of strategy preference. In a comparative analysis, the most
pronounced significant differences were on the scales of
"seeking social support," "taking responsibility," "positive
reassessment" and "distancing”. The scales of "seeking social
support," "planning problem-solving," "positive reevalua-
tion," and "distancing" were significantly preferred by men.
The significantly more frequent use of these strategies indi-
cates that men, as compared to women, were more fre-
quently oriented toward increased support from others. They
often aspired to systematic and purposeful decision of prob-
lems with an opportunity of positive reassessment of a prob-
lem situation. At the same time they made attempts to cope
with the stressful situation by decreasing its significance for
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themselves and by not being emotionally involved in it.
Besides, they were significantly less inclined to self-blaming
and self-criticism (Table 1).

Women used the strategies "self-control" and "accep-
tance of responsibility" significantly more often. This indi-
cates attempts to reduce internal tension and anxiety by
avoiding problem solving, by self-blaming, by being too
demanding of oneself, and over-controlling one's behav-
ior. At the same time, it is necessary to pay attention to the
women's difficulties in expressing their feelings, to their
weak desire to speak out in the conversation with the
doctor, and to their low motivation to open up about their
feelings.

In both groups of respondents, "self-control", "problem-
solving planning", "escape", and "confrontation" strategies
were observed. This indicated an aspiration to self-control,
high behavior control, and restraint of emotions. At the
same time, attempts to systematically search for a way out
of a difficult situation were characterized by excessive
rationality, low spontaneity and intuitiveness. They were
carried out by shifting attention, self-effacement and
humor. It allowed to lower the emotional stress quickly,
however, it had a short-term effect and led to an accumu-
lation of psycho-emotional tension, the realization of which
was delayed. Thus, the stable character of coping strate-
gies in individuals suffering from gastrointestinal somato-
form disorders, irrespective of their gender identity, testifies
to their low adaptability, which makes it difficult to realize
infrapersonal problems.

The analysis of the structure of protective response mech-
anisms, according to the "Life Style Index" methodology,
showed the following significant differences in men and
women. The total tension of protective mechanisms did not
exceed the threshold value of 50 points: for men —
(18,9+3,8) points, for women (28,15%2,4) points. This
testified to the absence of significant unresolved conflicts.
The mechanisms of "regression", "projection", "hypercom-
pensation" and "rationalization" prevailed significantly
more often in women. This can be seen as a propensity for
dependent behavior, as a way to increase self-esteem,
when values and attitudes borrowed from others are used

Ta6nuua 1 / Table No. 1
CTpyKTypa CTpaTerunii COBNaaaioLero noBeaeHuns
Yy My>XUMH 1 XeHWwuH, no Tecty Jlasapyca, 6annei, (Mzm)
Structure of coping strategies in men and women,
according fo Lazarus test, points (M£m)

LWkans Mysxumnbl | KeHWwmHbl p T
Scales Men Women
gj;‘j;ﬁ;;’f“" 51,14+7,21| 56%5,76 1,112
Mowck counansbHoM
nopAepXKH 60,28+5,13| 56,7+5,4 | 0,05 |1,327
Seek social support
Mpuusitne
OTBETCTBEHHOCTH 49,7+5,7 | 56,13+4,8 | 0,001 |-2,708
Accept responsibility
Mnanuposarue
pelueHms npobnemsl 66,7+0,9 64%3,1 0,268
Problem solving
MonoxutensHas
nepeoLeHka 61,7+6,8 | 533,33 | 0,005 | 3,274
Positive revaluation
gi”;f;‘:;‘#“;p““””e 63,57+7,6 |54,87+6,06| 0,001 |2,815
bercreo//usberarme 54,57+5,05| 53+6,7 1,233
Escape/avoidance
KoHpoHTaums
Confrontive coping 08,146,7 | 54%53 0,502
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in behavior, but do not become part of the personality
itself. And high demandingness to others allows to justify
own behavior, motives and intentions, which also con-
tributes to an increase in self-esteem. Along with this,
women were characterized by hypertrophied sociality and
normativity. It speaks about suppression of aspirations
which are socially disapproved. One of the basic mecha-
nisms of protective reaction in women is "rationalization". It
is the development of one's own conception of illness, as
well as the behavioral choices associated with it. The
defense has a passive-defensive nature, acquiring patho-
logical forms and reinforcing patients in the role of the sick.
In an effort to suppress anxiety and fear for their health,
patients, first of all, sought help from internal medicine doc-
tors. They underwent numerous examinations and received
symptomatic treatment, which brought them short-term
relief or had no effect at all. Restrictive behavior formed an
adaptive response style in the patients and contributed to
the expansion of the circle of compulsions. They developed
obsessive-compulsive perceptions and defensive behav-
iors. Patients, experiencing fear for their health, tended to
continue to work and to perform their daily duties. The
hypochondriac condition was not formed in them, the pho-
bic syndrome had monothematic character, protective
actions were united by an uniform plot. The patients main-
tained a critical attitude toward their own painful experi-
ences and had a desire to get rid of them as quickly as pos-
sible. However attempts to independently overcome fears
and concerns were not successful. In the majority of cases,
they led to the formation of "phobophobia" — fear of the
occurrence of intestinal crisis and the acute sense of shame
accompanying it. The results of comparison of male and
female protective mechanisms testify that the preferable
use by women of immature, unconstructive mechanisms
allows us to say that they (the mechanisms) are based on
the feeling of insecurity, lack of self-sufficiency, fear of self-
expression and self-disclosure, fear of revealing their expe-
riences to others (Table 2).

In both groups of respondents there was a cross-cutting
character of the mechanisms of "displacement," "substitu-
tion," "denial," and "compensation," which can be inter-
preted as a tendency to form an internal conflict. This
reflects the inflexibility of the defense system, indicating dif-
ficulty in recognizing one's own problems and the inability
to cope with them. Passive behavioral stance, ignoring
problematic situations, devaluing own efforts and inten-
tions, determining the refusal of effective coping — all this
significantly limits the possibilities of constructive resolution
of inferpersonal problems and contributes to the occur-
rence of somatoform disorders.

During the study of the respondents it was possible to
find out that the indicators of the main mental states (asthe-
nia, depression, personal anxiety, situational anxiety),
regardless of gender identity and the leading clinical syn-
drome, had a complex structural and syndromal configu-
ration. Characteristic features of the disorders were:
decreased working capacity; pronounced fatigue after
minimal physical exertion; signs of physical fatigue in the
form of decreased efficiency of solving professional tasks
and everyday problems due to difficulties in concentration,
irritability, unstable mood, vegetative lability, sleep distur-
bances when falling asleep and frequent awakenings at
night. Even with minor deviations from the established
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no metoauke «MHaeKc XusHeHHOro cTunsay, 6annsl, (MEm)
Protective response mechanisms in men and women
according fo the "Life Style Index" methodology, points, (Mm)

kane MysxumHbl | XKeHwmHel p T
Scales Men Women
B‘."Tef”e“”e 17,14+4,74]13,75¢3,24| - |1,049
isplacement
Perpeccus / Regression 14,3+4,8 | 25,13+5,2 | 0,005 [-2,890
Samewenme 8,5:4,04 | 12,5¢41 | - |-0,267
Replacement
Otpuuanue / Denial 32,1+8,18 | 34,9+6,4 - 0,954
Mpoekums / Projection 21,95+8,8 | 40,64+4,3 | 0,001 |-3,502
EOMneHcau._m 18,57+6,3 | 20%6,8 - 10,654
ompensation
[rmepromMnencaus 57%2,9 | 27,5¢4,1 | 0,001 |-4,579
ypercompensation
E"%”“F’””?“”" 36,7£7,21 | 45,8+5,45 | 0,001 |-3,026
ationalization

order, patients complained about deterioration of well-
being, sleep disorders, heaviness and weakness in the
whole body, and difficulties in concentrating. These mani-
festations were combined with attention deficit and with dif-
ficulties in assimilating and reproducing information. Sleep
disorders were permanent, lasted less than a month, and
were accompanied by a lack of recovery after sleep. As a
result, significant fatigue during the day was observed.
Patients restricted their life by the framework of narrow
interests, imperceptibly lost their earlier social activity,
cheerfulness, there was a reduction of the feeling of satis-
faction with life. In the structure of asthenia, phenomena
without a shade of vitality dominated, against which vege-
tative-somatic disorders became predominant and sound-
ed more grievous.

Anxiety and depression included vegetative and
somatosensory components. Their occurrence and dynam-
ics created a "tangled pattern" of the somatovegetative
reaction itself. According to the study, a mild degree of
depression and anxiety were significantly more prevalent in
women. The duration of disorders, as a rule, ranged from
several weeks to two months. The clinical symptomatology
was represented as a decrease in mood, depression, nar-
rowing of the range of interests, decrease in professional
interest and social activity, and was involved in the forma-
tion of somatoform autonomic dysfunction (Table 3).

As for marital status, married men prevailed among the
surveyed men, and unmarried and divorced women pre-
vailed among women — Fig. 1.

As for the educational level, those with specialized sec-
ondary education prevailed among men, and those with
higher education among women, which characterizes the
desire of the latter for career advancement — Fig. 2.

Data on the composition and length of service of internal
affairs officers (men and women) suffering from somato-
form disorders of the gastrointestinal tract are presented in
Fig. 3, 4.

The results of the analysis of socio-professional charac-
teristics showed that men were characterized by: average
age — (36,8+2,6) years; predominance of privates and
junior officers; length of service — 5-10 years; predomi-
nance of persons with specialized secondary education;
predominance of married persons. Women were charac-
terized by: average age — (35.21.6) years; predomi-
nance of senior officers (major, lieutenant colonel); 5-10

years' seniority; predominance of persons with higher edu-
cation; predominance of unmarried and divorced persons.
It is noteworthy that many police officers, both men and
women, with higher education remain in junior command-
ing positions. This can be explained by the fact that many
are satisfied with the work schedule (per diem shifts, inter-
nal posts), it gives an opportunity to make extra money or
leaves more time for household and domestic activities.
Attention should also be paid to the large proportion of
divorced women (12%), which should be taken into
account when forming groups "at risk of developing psy-
chosocial maladaptations in the future”.

Conclusion

Differences in the style of the protective and coping
response were manifested as follows. Men significantly
more often resorted to the search for social support as a
coping behavior, considering various ways of solving the
problem, along with social distancing with elements of con-
frontation. They were inclined to search for people who
could help, with whom they could discuss their difficulties.
For women, strategies of "problem-solving planning" and
"distancing" were characteristic, which indicates a con-
structive approach to solving difficult situations — the abili-
ty to purposefully analyze the situation, to develop a tacti-
cal plan of action taking into account living experience.
From the point of view of mechanisms of a protective reac-
tion, men gave preference to such mechanisms, as "dis-
placement", "denial" and "rationalization", which led to
"flight into an illness", while "pleasant conditionality and
desirability" of existing disorders were absent. In women,
"regression", "replacement”, "projection" and "hypercom-
pensation" mechanisms were significantly more prevalent,
which may be regarded as an infantile aftitude toward
dependent behavior. Women were characterized by high
demandingness to others, excessive sociality and a pro-
nounced desire to conform to generally accepted standards
of behavior, which indicates the suppression of aspirations
that are socially disapproved. In both groups of respon-
dents, there was a cross-cutting character of the mecha-
nisms of "denial," "compensation," and "rationalization. This
can be interpreted as a marker of prolonged and pro-
nounced intrapsychic conflict. The tension of professional
activity and high demands imposed on police officers
caused the unfolding of adaptive mechanisms focused on
stabilizing the intrapersonal state. The structure of adaptive

Ta6nmua 3 / Table No. 3
MposBneHns acteHnn, aenpeccmmn u TPEBOTN Y MyXUMH
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Asthenia, depression, and anxiety in men and women
according to the "Asthenia Scale," “BDI— Beck Depression

Inventory”, "Personal and Situational Anxiety Scale," scores

(M#£m)

Bun paccrporictea Myxunnbl | XKeHwmHbl P T

Type of disorder Men Women
AcTennueckme
nposenenuns / Asthenic 41,43+6,9 (45,38+3,06 - 1,049
manifestations
Renpeccusnisie coctos- | ¢ 5043 99 | 9,87+2,77 | 0,005 | 2,890
Hus / Depressive states
Tpesora nuurocTHas 41,43£3,03|48,87+4,54| 0,001 |2,267
Personal anxiety
Tpesora cutyauonnan 137 5613 87| 43,5¢3,9 | 0,001 |3,075
Situational anxiety
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behavior, hierarchy of its elements, qualitative uniqueness
of its interrelations are the key to reliable prediction of the
style of adaptive response, increasing the effectiveness of
its accompaniment programs and formation of optimal
adaptive effects as well as of the provision of timely and
highly qualified medical care. The spectrum of possibilities
for realization of adaptive behavior is wider, and therefore
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the design of these mechanisms is more diverse, which
looks very optimistic. From the point of view of innovative
development of departmental health care and manage-
ment of health risks, protection of mental health of law
enforcement officers represents an important social task,
occupying an important place in the hierarchy of thera-
peutic and preventive priorities.
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USE OF INNOVATIVE TECHNOLOGIES IN THE TREATMENT OF PATIENTS WITH SEVERE
CONCOMITANT INJURY WITH LIVER DAMAGE: CLINICAL OBSERVATION
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Abstract.Liver injury is one of the most common abdominal injuries in patients with severe trauma.

A total of 2988 patients with concomitant injuries were treated at the city clinical hospital named after S.S. Yudin dur-
ing the period from 2010 to 2020, of which 371 (12.4%) were found to have closed abdominal frauma. Damage to
the liver was revealed in 124 (33.4%) patients with closed abdominal trauma. The number of discharged patients was
78 (62,9%), lethal outcome — 46 patients (37,1%). The severity of injury according to ISS was (38,1£11,3) points.
The development of innovative multimodal approaches, such as endovascular frauma and bleeding management
(EVTM), as well as damage control tactics have significantly increased the likelihood of nonoperative treatment for indi-
vidual patients.

A clinical observation is presented that allows to evaluate the effectiveness of innovative technologies in the treatment
of patients with severe concomitant frauma with liver damage.
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NMPUMEHEHUE MHHOBALIMOHHbIX TEXHOJTOTUI MPU NIEYEHUM MOCTPALABLUMX
C TKESIOM COYETAHHOWM TPABMOM C NMOBPEXAEHMEM MEYEHU: KTMHUYECKOE
HABJIIOAEHUE

A.E.BonHosckui, M.A.Cemenerko, A.C.Kynuos

' TBY3 «lopoackas knunuyeckas 6onbruua um. C.C.lK0auHa denapTamenTa sppasooxpaHenms ropoaa Mockeei»,
Mocksa, Poccus

2 OrAQY BO «[Mepsbiit MockoBcKMit rocyAApCTBEHHBIA MEAMLMHCKMI YHMBEpCHTET UM. M.M.Ceuerosa»
Munsgpasa Poccun (Ceuenosckuit Yaneepceutet), Mockea, Poceus

Pesiome. OTMeyeHO, YTO TPOBMA MEYEHU — OFHO M3 HAMBONEE YACTbIX MOBPEXAEHWI OPraHOB BPIOWHOM NONOCTHU Y
NALUMEHTOB C TXENbIMM coveTaHHbMM Tpasmamu. B 2010-2020 rr. 8 [opoackoit KaMHWMYECKoH GonbHULE WM.
C.C.IOgauHa npoxoaunnu neuenne 2988 noctpagasiumx ¢ covetanHown Tpasmoi, y 37 1 us vux (12,4%) 6bina erisene-
HQ 30KPLITAs TPABMA XMBOTA, MOBPEXAEHUs nedeHu Boisenersl y 124 naupentos (33,4%). Beinncarsl 78 nauuentos
(62,9%), netanbHbiM Mcxop — 46 naupentos (37,1%). Taxects Tpaembl no ISS cocrasuna (38,1£11,3) 6annos.
MpUMeHeHWe HOBbIX MHHOBALMOHHbBIX MYJIbTUMOAANbHBIX MOAXOAOB, TAKMX, KAK PEHTFEHIHAOBACKYNAPHOE JieYeHHe
Tpasm u kposoTedenunit (EVTM-endovascular trauma management), sHauuTensHo noBbiaeT BO3MOXHOCTL Hesone-
paUMOHHOrO neverus (non-operative management) 1 ynyuwaet ero pesynsTarsi.

MNpeacTaBneHo KnMHUYECKoe HabniofeHWe, NO3BONSIOWEE OLEHUTb SPPEKTUBHOCTb MPUMEHEHUS MHHOBALMOHHBIX
TEXHONOMUM NP NEYEHUU NOCTPAACBLLMX C TIXENOM COYETAHHOM TPABMOM C MOBPEXAEHNEM NEYEHMU.

KnioueBble cnosa: 6e3onepaumoHHoe neveHme, 3aKpbITas TPABMA XMBOTA, MHHOBALMOHHbIE TEXHOOMMM, MOBPEX-
LEeHUE NeYyeHu, MoNMTPABMA, MOCTPALABLUME C TSXKENON COYETAHHON TPABMOM, PEHTIEHIHAOBACKYISPHOE NIEHEHHE,
taktTvka damage control

KoHpnukT nHtepecos. AsTopbl COOBLLEHUS NOATBEPXKAAIOT OTCYTCTBUE KOHPIUKTA MHTEPECOB

Ina umtmposanus: Bosinosckuii A.E., Cemernenko M.A., Kynuos A.C. MprMeHeH1e MHHOBALMOHHBIX TEXHONOMMI MPH NIEHEHUM
MOCTPOACBLUMX C TAXENON COYETAHHOM TPABMOII C noepexaeHnem nedenn // Meanumna katactpod. 2021. N24. C. 61-63.
https://doi.org/10.33266,/2070-1004-2021-4-61-63
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The incidence of liver damage in closed abdominal trau-
ma, according to various authors, ranges from 11.0% to
41.5%. Damage to the spleen is also often noted —
16.1-40.3%; less often kidney damage is detected —
7.1-18%; pancreas — 1.4-8.5%; small intestine —
19.6-37.8%; colon — 6.1-11.5%; Duodenal ulcer —
1.04-10.0%; bladder — 6.1-16.9%; mesentery —
10.7-31.0%; diaphragm — 2.0-3.0%; large vessels —
1.9-2.5%[1, 5.

From 2010 to 2020 in the city clinical hospital named
affer S.S. Yudin 2988 patients with concomitant trauma
were treated, of which 371 (12.4%) had a closed abdom-
inal frauma. Liver injuries were observed in 124 (33.4%)
patients with closed abdominal trauma. 78 (62.9%)
patients were discharged, 46 (37.1%) died. The severity of
the injury according to the 1SS was 38.1 + 11.3 points.
According to the AAST injury scale, out of 124 patients:
with | injuries. — 45 (36.2%), Il — 49 (39.5%), Il — 16
(13%), IV —11(8.9%), V — 3 (2.4%).

The development of new innovative multimodal
approaches, such as endovascular trauma management
(EVTM) and damage control tactics, have significantly
increased the likelihood of non-operative management
for individual patients [5]. This advanced strategy
requires a multidisciplinary approach, comprehensive
diagnostic testing, and 24/7 availability of equipment
and services. This became possible in the last decade in
our hospital thanks to the modernization of Moscow
healthcare and the associated technological re-equip-
ment, training of medical personnel, fast transportation of
victims, introduction of the damage control concept into
clinical practice. Those are the key conditions for a suc-
cessful multidisciplinary approach to a victim with con-
comitant trauma (2, 3, 6).

In this regard, therapeutic and diagnostic tactics have
radically changed: conservative therapy is indicated for all
hemodynamically stable patients with any degree of iso-
lated liver injury. With signs of ongoing bleeding on CT in
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combination with stable hemodynamics, endovascular
embolization is necessary, which is effective in 50-94% of
cases [7]. Obviously, the more severe the liver injury, the
greater the risk of failure of non-surgical treatment.
Ineffectiveness of endovascular embolization or recurrent
bleeding is an indication for discontinuation of conserva-
tive therapy and for an emergency surgery. Non-operative
management based on CT data helps to reduce mortality
and cost of treatment [4].

This approach is illustrated by the following clinical
example. 22 years old woman, was admitted to the hospi-
tal on an emergency basis on 02/04/2021 after falling
from a height of the 9th floor with a diagnosis of
Catatrauma (ISS 26 points): closed abdominal trauma
with liver damage. Central intraparenchymal hematoma of
the liver (AAST Il). Closed head injury. Brain concussion.
Closed complicated chest trauma: pneumomediastinum,
bilateral pneumothorax, fracture of the left scapula body.
Lung contusion. Contusion of soft tissues of the chest,
extremities. Fracture of the body of the left scapula without
displacement of fragments. Traumatic shock.

According to EFAST ultrasound: heterogeneous fluid
accumulation in the right lobe of the liver measuring
54x52x54mm.

CT scan with intravenous contrast revealed an extensive
lesion, with the formation of a hematoma, affecting the 1V,
VII, VIIl segments of the liver with extravasation of contrast
agent info arterial and venous phases (Pic. 1-2)

As a result of instrumental and laboratory examination
no data was obtained for active intra-abdominal bleeding,
the size of the hematoma corresponded to WSES | / AAST
I, — it was decided to perform selective angiography fol-
lowed by occlusion of the branch of the left hepatic artery
(Pic. 3-4)

According to the data of ultrasound of the abdominal
organs in dynamics, the hematoma size regressed. On the
6th day, the patient was discharged home in a satisfactory
condition.

Puc. 1. Puc. 1. KomnblotepHasi Tomorpadms opraHos
6ptowroit nonoctn (OBI1) — aprepransHas dbasa: re-
matoma 1V, VII, VIII cermeHToB neyetun c skctpasasa-
LMeN KOHTPACTHOrO BeLLeCTBa

Fig. Abdominal CT (arterial phase): hematoma of IV,
VII, VIII segments of the liver with contrast extravasation

Puc. 2. Komnsiotepras tomorpagpus OBl - BeHosHas
¢dasa: rematoma 1V, VI, VIII cermeHToB neyenmn c ske-
TPABA3ALMEN KOHTPACTHOTO BELLECTBA

Fig. 2. Abdominal CT (venous phase): hematoma of IV,
VII, VIII segments of the liver with contrast extravasation
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Puc. 3. DkcTpaBasaLsi KOHTPACTHOTO BELLECTBA NpY Ce-
NEKTUBHOI aHrMorpadum NeBow BETBK COBCTBEHHON neve-
HOYHOM apTepumn

Fig. 3. Contrast extravasation during selective angiography
of the left branch of the intrinsic hepatic artery

The treatment of liver injury is interdisciplinary. When
feasible, non-surgical treatment (NOM) — angioemboliza-
tion should be considered as the treatment of choice for liv-
er injury with ongoing bleeding. A non-surgical method of
treating patients with closed abdominal injuries is the pre-
ferred option for all hemodynamically stable patients
(WSES I, AAST I - 11), with moderate (WSES II, AAST Ill)
and severe (WSES Ill, AAST IV - V) injuries in the absence
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Puc. 4. KontponbHas awrorpadus nocne smbonu-
30UMM — OTMEYEHO OTCYTCTBUE SKCTPABA3ALMM.

Fig. 4. Control angiography after embolization — no
extravasation observed

of other internal injuries requiring surgical intervention
[6,7]. A prerequisite for the non-surgical treatment of
severe concomitant rauma with liver damage is the round-
the-clock availability of all necessary examination and
treatment methods, including angiography, EFAST ultra-
sound, computed tomography with intravenous contrast,
and trained medical personnel.
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ORGANIZATION OF MEDICAL SUPPORT FOR THE MILITARY SERVICE CALL-UP OF CITIZENS
DURING NEW CORONAVIRUS INFECTION COVID-19 PANDEMIC
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Abstract. The aim of the study was to evaluate the organization of screening of conscripts for COVID-19 infection in one
of the subjects of the Russian Federation — Orenburg region.

Materials and methods of the study. The study of organization of examination of conscripts for COVID-19 infection
included study of the experience of the Center of Military Medical Examination of the Military Commissariat of Orenburg
Region in carrying out military conscription under conditions of the COVID-19 pandemic; methodological recommen-
dations approved by the Head of the Main Military Medical Department of the Defense Ministry of Russia as well as the
analysis of the activities carried out at different stages of medical sorting.

Results of the study and their analysis. The results of the study of the organization of COVID-19 screening of conscripts
in Orenburg Region showed that sufficient and effective barrier medical screening was organized at all stages.
Conscripts in good health condition were sent to the Armed Forces for military service under conscription. No claims were
received from military units about poor quality selection of conscripts. In 2020, during the COVID-19 pandemic, recruit-
ment commissions of Orenburg Region coped successfully with the task of drafting citizens for military service.

Key words: barrier function, conscripts, medical sorting, medical support, military service, Orenburg Oblast,
COVID-19 pandemic, signs of disease
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OPTAHN3ALUUNSA MEOULIMHCKOIO OBECNEYEHUSA NMPU3bIBA TPAXXAAH HA BOEHHYIO
CNYXXBY B YCNTOBUAX NAHAEMMUU HOBON KOPOHABUPYCHOWU UHPEKLIMM COVID-19

C.AKysbmun !, J1.K.Tpuropsesa !, K.A.Mabaramberosa !

1 ®IBOY BO «OpeHbyprckuit rocyaapCTBeHHbI MeAMUMHCKMIA YHUBEpCHTET» Munsapasa Poccuu, OpeHnbypr,
Poccus
2 OKY «BoeHHbiit kommccapuat Openbyprckoit obnactu», Openbypr, Poccus

Pestome. Llenb MccrnenoBaHrms — faTb OLEHKY OPTOHM3ALMM OBCNEAOBAHMS MPHU3bIBHAKOB HA MPEAMET MHPULMPOBAHMS
COVID-19 8 cybbekre Poceuiickoit Pegepaun — Openbyprekoit obnacty.

Marepuanel 1 MeToppl MccnegoBaHms. MccnenosaHme opraHM3aLmm 0b6CnefoBaHMs NPU3bIBHUKOB HO NPeaMeT MH K-
umposatus COVID-19 ekntouano B cebs M3yyeHue: onbiTa paboTsl LEHTPA BOEHHO-BPAYebHOM 3KkcnepTHabl BoeHHoro
komuccapuara OpeHByprckoit 0b6nacTi Npu NPOBEAEHNM NMPU3bIBA TPCKAAH HO BOEHHYIO CyXOy B yCroBMsIX NaHAE-
mn COVID-19; meToanueckmx peKOMEHAALMMN, YTBEPXKAEHHbIX HAYANbHUKOM [IGBHOrO BOEHHO-MEAMLIMHCKOTO YrpaB-
nenus (TBMY) Muno6opotsl Poceuu, a Takke aHanus MeponpusTiii, NPOBEAEHHBIX HO PASMYHBIX STANAX MEAMLIMH-
CKOWM COPTMPOBKM.

Pesynbtatsl MccneqoBaxms u Mx aHanm3. PesynbTaTtbl MCCEAOBAHMS OPraHM3ALMM NPOBEAEHMs OBCIENOBAHMS MPU3bIB-
HukoB B OpeHbyprckoit obnacti Ha npeamet nHduumposarms COVID-19 nokasanu, uto Ha Bcex sTanax obcnenosa-
HWs BblN OPTOHM30BAH [OCTATOMHBIM M 3¢ dEKTUBHBIA GAPbEPHDI MeanLMHCKMIA ocMoTp. B BoopyxeHHbie Cunbl anist
MPOXOXAEHMSI BOEHHOM Ciy>6bl MO NPK3bIBY OblM HAMPABMEHbI FOfHbIE MO COCTOSIHMIO 300POBbS MPU3biBHKKM. B agpec
MPU3bIBHLIX KOMMCCHIA MPETEH3MI M3 BOMHCKMX YOCTEM O HEKAYECTBEHHOM OTOOPE MPM3bLIBHMKOB — He noctynano. B
2020 r. B nepurog nangemmn COVID-19 npusbisHbie kommncenn Openbyprckoi ob6nacti ¢ 3apayei no npuabiBy rpax-
AQH HA BOEHHYIO Crly>X0y YCMelHO CpaBMIMCh.

Kniouessle cnosa: 6apbepHasi pyHKLMs, BOEHHAs Cllyx6a, MEAMLMHCKAS COPTUPOBKA, MEAMLMHCKOE obecneyeHue,
OpeHbyprckas obnacts, naHgemus COVID-19, npusHaku 3abonesaHus, npm3biBHUKM

KoHpnukT nHtepecos. Astopbl coobLueHns NOATBEPXAAIOT OTCYTCTBUE KOHDANKTA MHTEPECOB

Ona untnposanus: Kyssmun C.A., [puropeesa J1.K., M3baramberosa K.A. Opranusaums meguupHckoro obecneye-
HMS TPM3bIBA MPAXAAH HA BOEHHYIO CyXBy B yCNOBMSX NAHAEMMM HOBOM KOpoHaBmpycHow uudekummn COVID-19
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Introduction

The World Health Organization (WHO) has officially
declared a pandemic of a new coronavirus infection,
COVID-19, and predicts various options for the develop-
ment of the epidemic situation and its socio-economic con-
sequences [1].

The main components of the fight against epidemics are
anti-epidemic, restrictive and disinfection measures, as well
as informing the population about ways to protect them-
selves from infection [2, 3].

The new coronavirus infection COVID-19 is included in
the list of dangerous diseases [4, 5].

The main source of the new coronavirus infection is a sick
person, also during the incubation period. The infection is
transmitted by airborne, air-dust and contact routes by
coughing, sneezing, talking at a distance of less than 2 m,
shaking hands, through surfaces and environmental
objects, on which the infection persists for up to 3 days.

As the infection spreads throughout the Russian
Federation, the legislative and executive authorities at the
federal level and at the level of the subjects of the Russian
Federation issue regulations describing regime-restrictive
measures as well as determining the procedure for the
functioning of medical treatment organizations.

In the current situation it was necessary to organize the
conscription of citizens for military service and to prevent
the appearance of a new coronavirus infection COVID-19
in the Armed Forces of the Russian Federation.

The aim of the study was to evaluate the organization
of screening of conscripts for COVID-19 infection in the
subject of the Russian Federation, the Orenburg region.

Materials and methods of research. The study of
organization of examination of conscripts for COVID-19
infection included study of the experience of the Center of
Military Medical Examination of the Military Commissariat
of the Orenburg region in carrying out conscription of citi-
zens for military service under conditions of the COVID-19
pandemic; methodological recommendations approved
by the Head of the Main Military Medical Directorate of
the Ministry of Defense of Russia [6] as well as analysis of
the activities carried out at different stages of medical
triage .

Results of the study and their analysis. In 2020 dur-
ing the period of conscription for military service (spring
call-up from April 1 to July 15; autumn call-up from
October 1 to December 3 1) the priority in the work of con-
scription commissions of municipal enfities and regional
call-up commissions was given to organization and imple-
mentation of a complex of preventive measures aimed at
preventing the spread of COVID-19 in the Armed Forces of
the Russian Federation.

The implementation of the barrier function began in the
region's municipalities. There, the polymerase chain reac-
tion for coronavirus were taken from conscripts through a
swab from the mucosa of the mouth and nasopharynx. This

! SanPiN 2.1.3.2630-10. Sanitary and Epidemiological Requirements
for Organizations Engaged in Medical Activities. (In Russ.).
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allowed even asymptomatic patients to be diagnosed.
Those with negative results were sent to the regional assem-
bly point.

On the day of departure, the team of recruits was exam-
ined at the assembly station by a general practitioner or a
paramedic.

In order to prevent conscripts with signs of infectious dis-
eases and with suspected or probable COVID-19 disease
from being sent to the assembly station, health complaints
were inferrogated, epidemiological anamnesis was col-
lected, conscripts were examined and their body tempera-
ture was measured.

From the municipalities, recruits were taken to the region-
al assembly point in groups of no more than 10 people. For
this purpose, a motor transport was allocated and each
conscript was provided with individual protection equip-
ment: masks and rubber gloves.

The next barrier was set at the assembly point. Two med-
ical and nursing teams worked there, including a therapist,
a nurse and a medical registrar. No more than 50 recruits
arrived to the assembly point daily.

The first stage of the barrier medical examination (med-
ical triage) of conscripts at the assembly point was chang-
ing their personal protective equipment and performing
thermometry tests. This was performed by a nurse in the
vehicle that delivered the coscripts.

If at least one conscript had an elevated body tempera-
ture (above 37.0 C), the entire group delivered in one
vehicle was not allowed to undergo further medical exam-
ination. They were sent back to their place of residence for
examination and inpatient or outpatient treatment. After
thermometry, the medical examination was performed by
a general practitioner.

It should be noted that every two hours the recruits
changed their personal protective equipment at the assem-
bly point.

To ensure epidemiological safety, all the premises of the
assembly point were equipped with special equipment for
air disinfection. A sufficient air exchanges as provided
through mechanical ventilation. In addition, the rooms
were regularly moist cleaned with disinfectants.

Every case of acute respiratory viral infection with a
body temperature above 37.0 C and one or more of the
following symptoms was considered suspicious for COVID-
19

- cry cough or cough with scanty sputum;

- dyspnea at rest;

- feeling of tightness in the chest;

- pain in the throat when swallowing;

- runny nose and other catarrhal symptoms;

- weakness;

- headache;

- anosmia;

- diarrhea.

A probable case of COVID-19 was considered to be
every case of acute respiratory infections with the specified
symptoms if at least one of the following epidemiological
signs was present:



- returning from a foreign trip 14 days prior to the onset
of symptoms;

- presence in the last 14 days of a close contact with a
person under COVID-19 observation who subsequently
became ill;

- close contact in the last 14 days with a person who has
been laboratory confirmed to have COVID-19;

- working with individuals who have had a suspected or
confirmed diagnosis of COVID-19.

The therapist distinguished the following streams when
making medical triage:

- The first stream — individuals who had symptoms of an
infectious disease, a suspected or probable case of COVID-
19, as well as individuals who had contact with them at the
time of delivery to the collection point. All persons of this
flow were returned for further observation and, if necessary,
treatment at their place of permanent residence.

- The second flow was the rest of the conscripts, who
were sent to the next stage: laboratory examination with
the subsequent interpretation of the results. For this purpose
we used an unscreened immunochromatographic test sys-
tem designed to detect IgG/IgM SARS-CoV-2 antibodies.
The study was conducted on the collection site in a tem-
porarily deployed immunological laboratory. The labora-
tory was equipped at the expense of the Orenburg
Regional Clinical Hospital. The laboratory equipment met
all the necessary requirements for qualitative immunochro-
matographic studies. The laboratory was staffed with a
doctor and a nurse.

Depending on the results of the study, the general prac-
titioner distinguished the following groups of the second
stream.

The first group consisted of individuals who had no sus-
pected or probable case of COVID-19 but had positive
immunochromatographic test results for IgM or — simulta-
neously — for IgG and IgM, as well as individuals who
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came into contact with them when brought to the collection
point.

The second group were persons who had no suspected
or probable case of COVID-19, with positive IgG or neg-
ative immunochromatographic test results.

The routing of citizens of the first flow and the first group
of the second flow was carried out according to a scheme
that provided for their return to the municipalities of their
place of residence.

Individuals of the second group of the second flow were
sent for a control medical examination, which was con-
ducted by medical specialists: a surgeon, a therapist, a
neurologist, a psychiatrist, an ophthalmologist, an otorhi-
nolaryngologist, a dermatologist, and a dentist.

After successful completion of the control medical exam-
ination, conscripts were enrolled in military teams with sub-
sequent referrals to the place of military service.

A total of 5,789 citizens were called up for military serv-
ice in 2020 by municipal conscription commissions, of
whom 3,984 were sent to the troops. A total of 1,805 peo-
ple were not sent to the troops as failing to pass the barri-
er barriers, including 117 people who were returned from
the collection point.

Conclusion

1. The results of a study of the organization of COVID-
19 examination of conscripts in the Orenburg region
showed that sufficient and effective barrier medical exam-
ination was organized at all stages of the examination.

2. Conscripts in a good health condition were sent o the
Armed Forces for military service.

3. No complaints were received from military units about
poor quality screening of conscripts.

4. In 2020, during the COVID-19 pandemic, the
Orenburg Region's conscription boards successfully
accomplished their task of calling up citizens for military
service.
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PECULIARITIES OF RESPIRATORY SUPPORT IN PATIENTS WITH SEVERE PATHOLOGY DURING
AIR AMBULANCE EVACUATION
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Abstract. The aim of the study is to identify and to analyze the features of respiratory support in patients with severe acute
respiratory failure when performing air ambulance evacuation by light class helicopters by specialists of aeromedical teams.
Materials and methods. We used materials containing data on the frequency and peculiarities of ventilator usage and tra-
cheal intubation during emergency medical care for patients with acute respiratory failure over the last 5 years (2016-
2020). During this period emergency medical care was provided to 53579 patients, 298 of whom were in extremely severe
and serious condition requiring ventilator usage and tracheal intubation.

The following methods were used in the study: historical, statistical, analytical.

Results of the study and their analysis. Trauma prevailed among nosological forms in patients with acute respiratory
failure. Artificial lung ventilation with tracheal intubation should be started before the patient is transported to the heli-
copter cabin.

During air ambulance evacuation of patients with acute respiratory failure by helicopter of light class, doctors should take
differentiated approach fo the choice of type and mode of respiratory support and of method of airway patency assurance.

Key words: acute respiratory failure syndrome, air ambulance evacuation, artificial lung ventilation, aviation med-
ical teams, patients with severe pathology, respiratory support, tracheal intubation
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OCOBEHHOCTU BbINOJIHEHMS PECTMPATOPHOM NOAAEP)KKU
Y MAUMEHTOB C TSXKENTOM NATOJTOTMEN BO BPEMS MPOBEOEHUA
CAHUTAPHO-ABUALMOHHOWM 3BAKYALIUU

C.A.Tymeniok', B.M.Motanos!, B.LLentyHos!, A.lO.Cricoes'

1 TBY3 «HayuHo-npakTMyecKmit LEHTP SKCTPEHHON MEAMLMHCKOM NoMOLM [lenapTameHTd 3apaBoOXpaHerMs:
roposa Mockebi», Mocksa, Poccus

Pesiome. Llenb nccnenoBanms — BbISIBIEHUE M QHANM3 OCOBEHHOCTEN BbINMONHEHMS CMELMANUCTAMM QBUAMEULIMHCKUX
6purag (AMBp) pecnMpatopHoi nopaepXku y NALMEHTOB C TAXENOM GOPMOM OCTPO# AbIXATENbHOM HE[OCTATOYHOCTH
(OLH) Bo Bpems npoBeaeH s CAHUTAPHO-ABMALMOHHOM 3BAKY QLMW BEPTOAETAMM NErKOro Kaacca.

Marepumansi u meTogsl uccnegosanms. B pabote ncnonb3oBaHbl MaTEpUAnbl, COAEPXALLME AAHHbBIE O YACTOTE U OCO-
BEHHOCTAX BLINONHEHUS MCKYCCTBEHHOM BeHTUnsWK nerkmx (MBJT) n uHTyGaumm Tpaxen npu oKa3aHMM SKCTPEHHOM
meamnumHckon nomoww (M) naumentam c taxenon dopmoit OLH 3a nocneanne 5 net (2016-2020). 3a ot
nepuog DMI1 6eina okasaHa 53579 naumeHTam, 13 koTopbix 298 HAXOAMAUCH B KPAMHE TIXENOM U TIXENOM COCTOSI-
HWu, notpebosasLuem BbinonHeHus MBJ1 u uHTyGaummn Tpaxem.

[pu BLINOMHEHMU MCCNEROBAHMS MPUMEHSANUCH CIEAYIOLME METOALI: MCTOPUYECKUM, CTATUCTUYECKMM, AHAMUTUYECKMIA.
Pesynbtatsl uccnenoBamms u nx aHanm3s. AHORU3 pe3ynbTaTOB MCCNEAOBAHMS NO3BONMN CAENATL CEAYIOLME BbIBOAbI:

1. Y naumeHTOB € OCTPOM AbIXATENBHON HE[OCTATOYHOCTLIO CPEAM HO3OMOMMYECKUX POPM NPeobraadeT TPABMa.

2. MckyccTBEHHYIO BEHTUAALMIO NIETKMX C MHTYBaLMEN Tpaxen HEOBXOAMMO HOYMHATL A0 TPAHCMOPTUPOBKM NALMEHTA
B CAIOH BEpTONeTa.

3. Bo Bpems npoBeaeH1s CAHUTAPHO-ABMALMOHHOM 3BAKYALMM NALMEHTOB C OCTPOM AbIXATENBHON HEJOCTATOYHOCTHIO
Ha BepToneTe nerkoro knacca spayn AMBp gonxHbl auddepeHUMpPoBAHHO NOAXOANTL K BLIGOPY BMAA M PEXHUMA pec-
NUPATOPHOM NOAAEPXKU U cnocoba obecneyerms NPOXOAUMOCTM AbIXATENbHbBIX MyTEH.

Meanumna katactpodp N242021



Kniouessie cnoea: aBuaMegnumnHcKmne 6pMI'G,ﬂbI, MHT)/6GLUAH Tpaxen, NCKyCCTBEHHAs BEHTHUNAUMA NEerknx, naumeHTbl
C TSXKenom HGTOHOI'Meﬁ, pecnnpaTtopHasa noanepxka, CaHMTAPHO-ABUALMOHHAA 3BAKYALMA, CUHOPOM OCTpOﬂ AblXa-

TeSIbHOM HEegOCTATOYHOCTU

KoHpnukT nHtepecos. ABTopbl CTaTbM NOATBEPXATIOT OTCYTCTBUE KOHPIMKTA MHTEPECOB
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Introduction

In acute respiratory failure the respiratory support in pre-
hospital period is an important issue [1, 2]. It is due to the
fact that patients with acute respiratory failure often apply
for emergency medical aid. Also, there are some peculiar-
ities characteristic for this syndrome — rapid increase in
severity of the condition, requiring a comprehensive inten-
sive care including respiratory support [3-5].

The experience, presented in works of several authors,
shows that in severe forms of acute respiratory failure arti-
ficial lung ventilation with tracheal intubation is an indis-
pensable element of treatment [6, 7].

There is still an opinion that tracheal intubation is a "gold
standard" allowing to provide recovery and patency of air-
ways. The effectiveness of tracheal intubation in compari-
son with other methods of ensuring airway patency in terms
of prevention of aspiration complications and dislocation
of airway tube is particularly noteworthy. Also tracheal
infubation provides an opportunity to optimize respiratory
support and to use instrumental methods of diagnosis and
treatment in the hospital period (sanation bronchoscopy)
(8, 91.

At the same time there is a point of view according to
which tracheal intubation is not always safe and not
always feasible. The dependence of this technique effi-
ciency on the level of professional training has been noted
[10, 11].

An important role in providing emergency medical care
to patients with acute respiratory failure is played by med-
ical professionals in the prehospital period. The decisions
they make, the promptness of the actions of emergency
medical team personnel, and the rapidity of medical evac-
vation affect not only the patient's condition, but also
his/her prognosis [12-14].

Air ambulance evacuation in emergency situations,
including rapid delivery of medical workers to the scene of
the event and medical evacuation of the injured, testify to
the advantage of air ambulance helicopters over other
vehicles [15-18].

The long-term experience of aviation medical teams of
the Moscow Scientific and Practical Center for Emergency
Medical Care shows that in megapolis conditions, in par-
ticular in emergency situations, in congested highways and
complicated traffic, the use of an air ambulance helicopter
staffed by qualified medical specialists and equipped with
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modern medical equipment allows successful emergency
evacuation of the injured [19, 20].

In the light-class air ambulance helicopter cabin, per-
forming intubation is an extremely difficult task. At the same
time, performance of artificial lung ventilation with tracheal
infubation is a life-saving manipulation, which cannot be
postponed.

As AL Ershov and other authors fairly mention in their
works, in prehospital period when performing tracheal
intubation, there is a high probability of making a mistake
and of encountering difficulties. These authors also empha-
size that it is not always possible to comply with the stan-
dards of tracheal intubation in prehospital period in con-
trast to the hospital period [4, 7, 10, 15]. Difficulties of
performing respiratory support in emergency victims and
patients with severe acute respiratory failure prompted this
study to explore the possibilities of improving the effective-
ness of emergency medical care and of immediate evacu-
ation of patients with severe pathology by light-class
ambulance helicopter.

The aim of the study was to reveal and to analyze the
peculiarities of respiratory support in the patients with
severe acute respiratory failure when performing air ambu-
lance evacuation by light class helicopters.

Materials and methods of the study. The data on the
frequency and peculiarities of artificial lung ventilation and
tracheal intubation during emergency medical care for
patients with severe acute respiratory failure over the past
5 years (2016-2020) were used in this work. During this
period of time, emergency medical care was provided to
53579 patients, of whom 298 were in extremely severe
and severe condition that required artificial lung ventilation
and tracheal intubation.

The following methods were used: historical, statistical,
analytical.

Results of the study and their analysis. Data on the
severity of patients and victims in emergency situations dur-
ing the last 5 years (2016-2020) are presented in Table 1.

Observing the data in Table 1 we can see that the pro-
portion of patients who were in extremely severe and seri-
ous condition was on average 9.1%, the proportion of
patients on artificial lung ventilation was 0.5%.

Frequency of artificial lung ventilation by the Emergency
Medical Center and ambulance teams is presented in

Table 2.
Disaster Medicine No. 402021



Tabnuua 1 / Table No.

CrpykTypa KoHTMHreHTa 6onbHbix U noctpapaewmx e YC no crenenm taxectn cocrosuus 8 2016-2020 rr., uen./%
Structure of the contingent of patients and victims of emergencies by severity 2016-2020, people/%

CreneHb Taxectu coctositus / Severity 2016 2017 2018 2019 2020 Nroro
Kpaithe taxenoe Ha MBJ1 / Extremel
e e Y 27/0,3 34/0,3 28/0,2 42/0,4 45/0,4 176/0,3
Tsaxenoe Ha MBJ1 / Severe on ventilator 14/0,1 19/0,2 23/0,2 33/0,3 33/0,2 122/0,2
Bcero Ha MBJT / Total on ventilator 41/0,4 53/0,5 51/0,4 75/0,7 78/0,6 298/0,5
Kpaitre taxenoe / Extremely severe 61/0,7 36/0,4 37/0,3 89/0,9 54/0,5 277/0,5
Taxenoe / Severe 595/6,7 684/6,9 754/6,0 1223/12,5 1068/8,5 4324/8,1
Bcero B kpaiiHe TSXENOM W TAXENOM
coctostmn / Total, in extremely severe 656/7,4 720/7,3 791/6,3 1312/13,4 1122/9,0 4601/8,6
and severe condition.
Beero, s ru. ua WBJ1 /Total including | 497 /7.8 | 773/7,8 | 842/6,7 | 1387/14,1 | 1200/9,6 | 4899/9,1

From Table 2 it follows that in 85.6% of cases medical
evacuation of ventilated patients was performed by emer-
gency medical center teams, including 47.0% of cases —
by air ambulance teams.

Of 140 cases of ventilator-assisted ambulance evacua-
tions, 33 cases involved interhospital evacuations and 107
cases were flights to a primary call to an emergency victim
or patient.

The structure of diseases and injuries in patients who
were ventilated during air ambulance evacuations in
2016-2020 is shown in the figure.

The figure shows that the most frequently — on average,
in 51% of cases — artificial lung ventilation was performed
in patients with trauma (polytrauma, combined trauma).

A much smaller proportion (12% on average) were
patients with acute cerebral circulation disorder.

Compared to 2016-2019, the proportion of patients
with pneumonia increased in 2020, averaging 13% of the
total number of patients who were ventilated.

The aeromedical teams consisted of physicians trained in
anesthesiology and resuscitation and of a paramedic.

All air medical teams were equipped with one of the fol-
lowing artificial lung ventilation devices: Medumat
Standard A, Medumat Transport (Weinmann Emergency,
Germany); Oxylog 2000, Oxylog 3000+ (Draeger,
Germany); Rulmonetic LTV-1200 (Sage Fusion, USA);
Ambu bags for manual artificial lung ventilation. In one
case, specialists of the aviation medical team used
"Stephan 120 Mobil" apparatus, which allows invasive
respiratory support for newborns with body weight <5 kg.
The doctors had at their disposal the tools necessary to
perform tracheal intubation and noninvasive artificial lung
ventilation. The oxygen supply in 2 and 5 L cylinders was
sufficient for respiratory support.

The type and mode of respiratory support was chosen
depending on the severity of the patient's condition, taking
info account: degree of consciousness impairment, severi-
ty of respiratory failure, tendency to deterioration and

nosological unit that caused the development of critical
condition.

One of the peculiarities of respiratory support in the
practice of helicopter aviation medical teams is more strin-
gent requirements for the choice of respiratory support and
the method of providing patency of upper airways, than in
case of transportation by ambulance or by fixed wing air
ambulance. This is due to the fact that the space in the hel-
icopter cabin is limited, making it difficult to perform such
manipulations as tracheal intubation, pleural puncture,
venous catheterization, and also making it impossible to
stop en route to perform additional manipulations. When
preparing patients for transportation the doctors of heli-
copter aviation medical teams have to follow more aggres-
sive tactics in comparison with the doctors of "ground"
teams, including anesthesiology-resuscitation teams, or
doctors of "big" sanitary aviation, and often in comparison
with the doctors of intensive care units of hospitals.

Thus, patients with depression of consciousness to the
level of soporus or deeper (12 points or less on the
Glasgow coma scale), as a rule, were transferred to artifi-
cial lung ventilation using sedation, analgesia, myorelax-
ation and tracheal intubation before transportation: in the
hospital calling the air medical team to transfer the patient
to the specialized hospital; in the cabin of the ambulance
team car; immediately after the patient arrived on board
the helicopter (before starting the engines); sometimes — at
the scene of the event. We follow the same tactics when
providing emergency medical care fo patients and victims
with unstable hemodynamics, severe acute respiratory fail-
ure and immediate threat of circulatory arrest. Even if at the
time of the initial examination by the aviation medical team
the patients are clearly conscious and external respiratory
function seems to be adequate.

In those cases where emergency team or in-patient clin-
ics provided adequate upper airway patency and pul-
monary ventilation prior to the arrival of the air medical
brigade, there was usually no need for endotracheal tube

Tabnuua 2 / Table 2

Yacrora nposepeHns MeauLMHCKOM 3Bakyaumm naumeHTtos Ha UBJ1 6puragamun UMM u CMN
820162020 rr., yen./ %
Frequency of medical evacuation of patients on ventilator by emergency medical care center and ambulance teams
in 2016-2020, people

Bpuragsl, nposoamsive Wroro /
MEANLMHCKYIO 3BAKYALMIO 2016 2017 2018 2019 2020 Total
Teams that performed medical evacuations ota
Asnameamnumnckme 6puraas / Air medical teams 29/70,7 26/49,0 28/54,9 42/48,0 21/26,9 140/47.,0
Sparags LM / Emergency medical care 7/17,1 18/340 | 20/392 | 20/32,0 | 46/590 | 115/38,6
Bpurags CMIM / Ambulance teams 5/12,2 9/17,0 3/5,9 13/20,0 11/14,1 43/14,4
Bcero / Total 41/100,0 53/100,0 51/100,0 75/100,0 78/100,0 298/100,0
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Figure. Proportion of patients with the above pathology in the total number of patients who were on ventilation during air
ambulance evacuation by air medical teams of the Center for Emergency Medical Care, %

replacement. The exceptions were cases of increasing
upper airway obstruction, for example, in thermoinhala-
tion trauma, when the emergency team specialist used
methods of providing upper airway patency that did not
protect the subclavian space — esophagolaryngeal tube,
Combi Tube type airway, S-airway.

In cardiac pathology preference is given to noninvasive
artificial lung ventilation in CPAP mode (continuous positive
airway pressure) with the use of hermetically fitting face
mask. It allows, firstly, to save the verbal contact with the
patient; secondly, to reduce the traumatic nature of respi-
ratory support, which can cause such complications as
fatal disorders of heart rhythm and conduction, accompa-
nied by a critical fall in hemodynamics — ventricular fibril-
lation, paroxysmal ventricular tachycardia without pulse,
complete transverse AV-blockade, efc, in patients with car-
diac profile (for example, in acute coronary syndrome).

In invasive artificial ventilation, orotracheal intubation
was preferred. Through endotracheal tube placed nasotra-
cheally or tracheostomy, we performed artificial lung ven-
tilation during interhospital transfers (continuous artificial
lung ventilation), and conicotomy — on site when it was
impossible to provide upper airway patency by other
means. Esophagolaryngeal tubes and Combi Tube were
used by specialists of aviation medical teams while per-
forming cardiopulmonary resuscitation and medical care in
difficult conditions at the scene of an emergency.

When choosing a mode of artificial lung ventilation we
usually give preference to modes with preservation of
spontaneous breathing elements as they are more physio-
logical (SIMV, P-SIMV). And only when it is impossible to
achieve adequate ventilation by these methods and there
is a need for myoplegia (uncompensated seizure syn-
drome, high oxygen cost of breathing in acute pulmonary
heart failure) or administration of muscle relaxants before

tracheal intubation we used regimens of forced artificial
lung ventilation without preservation of spontaneous
breathing elements.

In some patients who were clinically dead and required
cardiopulmonary resuscitation, respiratory support was
provided by Ambu bag.

Machine assisted lung ventilation was performed in
these patients after cardiac recovery. In 13 patients in
whom resuscitation measures were ineffective (9% of the
total sample), artificial lung ventilation was performed
exclusively with Ambu bag, in the remaining cases artificial
lung ventilation was used.

In all cases artificial lung ventilation was preceded by
tracheal intubation.

Out of 141 patients in the analyzed group, 117 were
delivered to the hospital, in 24 of them death was regis-
tered in the presence of the team. The total mean duration
of artificial lung ventilation performed by emergency team
specialists was (61£35.9) minutes. When 24 patients in
whom artificial lung ventilation was performed as part of
cardiopulmonary resuscitation were excluded from this
sample, the average duration of artificial lung ventilation
increased to (85+19.7) min — this is the time from tracheal
intubation to transfer of the patient to the hospital.

Conclusion

1. In patients with acute respiratory failure, trauma pre-
vailed among nosological forms.

2. Artificial ventilation with tracheal intubation should be
started before the patient is transported to the helicopter
cabin.

3. During air ambulance evacuation of patients with
acute respiratory failure by light class helicopter, doctors of
aviation medical teams should differentiate the choice of
type and mode of respiratory support and method of
ensuring airway patency.

Disaster Medicine No. 402021
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