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KBIPTbI3 MAMJIEKETUHWH BUPUHYA MEJTUIIUHAJIBIK WJINMUIA
NHCTUTYTYHYH AJIABIH AJIYYUYY MEJIUITUHAHBI
OHYKTYPYYJOI'Y CAJIBIMbI

Typrym6aesa JK.JIx.!, Kacbimosa P.0.2, Akmaros U.M."2, Kacrimos O.T.!

I Kvipeviz Pecnybnuxacvinoin Canamammoix cakmoo Munucmpiuzune kapawmyy Koomoyxk
canamammulk cakmoo Yaymmyk uncmumymy, buwikex w.
? B.H. Envyun amuinoazor Kvipewviz-Poccus Cnasan yuueepcumemu., buuikex .

Kopytynay. Dnuaemuonorust xaHa MUKPOOWOJIOTHS MEIULMHAJIBIK TapMarblHAarsl OUPUHYM WIMMHUE MHCTHUTYTTY
(a3b1p KooMayk canamarThik cakToo YIIyTTYK MHCTHTYTY) YIOIITYPYY KaHa Ty3YYy KbIprel3 MaMiIeKeTHHUH cajlaMaTThIK
CaKTOO CHUCTEMAcChlH OHYKTYPYYA© NPUHLUIIHAIILYY TapbIXblii MaaHure 33. OTKOH OKysUIap/bl WIMMHHN - TPAKTHKAJIBIK
TYLIYHYY KaHa KYT'YIITYY JXaHa JKyTYIITYy 9MeC 00pyJiap 4eHpecyHIery ajjiblH ajiblyydy MEAWLMHAHBIH y4ypJarsl
CUCTEMAaCBIHBIH YKYKTYY yJIaHTYy4yCy ©JKOHYH KaJKbIHBIH JAE€H COOJIyTYH OalKapyyHyH HHHOBAIMSJIBIK CTPATETHSCHIH
UINTEN 4YbITyyra MYMKYHOYK Oeper. JKanmbICblHAaH KeNTHPWITEH TapbIXbId-rpadukansik  (akteuiap  Keipreiz
PecrryOnukacblHIa camaMaTThIK CAKTOOHYH alAbIH alyydy TEXHOJIOTHSIIAPBIH TpaHC(EpIeeHYH HETH3HHIC KalKKa
canaTTyy jkaHa HaThIIDKalyy MEANIMHAIBIK KbI3MaT KOPCOTYYHY KaMChI3 KbUTyyTa e0eJre Ty3eT.

Herusru ce3aep: Tapsix, caJaMaTTHIK CAKTOO, MHHOBALWSI, aJIABIH allyy, MMM jKaHa OninuM Oepyy

BKJIAZL TEPBOI'O MEJUIIMHCKOI'O HAYYHOI'O HHCTUTYTA KbIPT'BI3CKOI'O
I'OCYIAPCTBA B PABBUTHUE IPOOPNITAKTUYECKOU ME/IULITNMHBbI

Typrym6aesa JK.x.!, Kacbimosa P.0.2, Akmaros U.M.!2, Kaceimos O.T.
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Pe3rome. Opranmzanys ¥ CTaHOBJICHHWE IIEPBOTO HAYYHOTO MHCTUTYTa MEIUIIMHCKOTO MPOGMIA SIHIAEMHOIOTHH U
MHUKpOOHOJIOTHH (HbIHE HallmoHANbHBII HHCTUTYT OOIIECTBEHHOTO 3JI0POBBS ) HMEET OCHOBOIIOJIATAIOIIEE UCTOPHYCCKOE
3HaYEHUE B PA3BUTHH CUCTEMBl 3[PaBOOXPAHEHHUSI KBIPIBI3CKOTO rocyaapcTBa. HayuHo-MpakTHueckoe OCMBICICHUE
MPONLIBIX COOBITUH ¥ TMPEEMCTBCHHOCTh COBPEMCHHOM CHCTEMBI NPOMMIAKTHYCCKOW METUIMHBI B 00JacTH
UHQPCKIMOHHBIX W HEWH(PCKIMOHHBIX 0O0JE3HEW IO3BOJIMT BBHIPAOOTATh WHHOBAIMOHHYIO CTPATETHIO YIPABICHHUS
3I0POBBEM HACEJICHUS CTPaHbBI. B 1eI0OM MPUBOIUMEIC UCTOPHUKO-Tpaduyueckue (HakThl CHOCOOCTBYIOT 00ECIICUCHUIO
Ka4eCTBEHHOTO M 3((EeKTHBHOTO OKa3aHWS MEOUIMHCKHAX YCIYT HACEJIEHHIO Ha OCHOBE TpaHC(epa TEXHOIOTHH
npoduIakTUKH TS 31paBooxpaneHust Kelpreizckoit PecryOnmkm.

KiroueBble cjioBa: HCTOPHS, 3paBOOXpAaHEHUE, MHHOBAINH, TPOPHUIAKTHKA, HayKa 1 00pa3oBaHue

CONTRIBUTION OF THE FIRST MEDICAL SCIENTIFIC INSTITUTE OF THE
KYRGYZ STATE TO THE DEVELOPMENT OF PREVENTIVE MEDICINE

Turgumbayeva Zh.J.!, Kasymova R.0.2, Akhmatov I.M."2, Kasymov O.T.!

! National Institute of Public Health of the Ministry of Health of the Kyrgyz Republic, Bishkek
? B.N. Yeltsin Kyrgyz-Russian Slavic University, Bishkek

Abstract. The establishment and formation of the first scientific institution of a medical profile, the Institute of
Epidemiology and Microbiology (now the National Institute of Public Health) has a fundamental historical significance
in the development of the healthcare system of the Kyrgyz state. Scientific and practical understanding of past events and
the continuity of the modern system of preventive medicine in the field of communicable and non-communicable diseases
will allow us to develop an innovative strategy for managing the health of the country's population. In general, the
presented historiographical facts contribute to ensuring high-quality and effective provision of medical services to the
population based on the transfer of prevention technologies for the health care of the Kyrgyz Republic.

Keywords: history, healthcare, innovation, prevention, science and education
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The start was made by the adoption of the historic Resolution of the Central Committee of the
CPSU (b) and the Council of People's Commissars of the USSR dated 23.06.1936 "On the work of
higher educational institutions and on the management of higher education" and the organization of
a network of sanitary and bacteriological institutes in national republics" [1], which was supported
by the Central Committee of the CP(b) and the Council of People's Commissars of the Kyrgyz SSR
(F316, op 12.5, L.62-63). And on the basis of which the Order of the People's Commissariat of Health
of the Kyrgyz SSR No. 761 dated 09.12.1937 "On the organization of the Institute of Epidemiology
and Microbiology of the People’s Commissariat of Health of the Kyrgyz SSR" was issued with the
direction of opening it on January 01, 1938, thus creating the first scientific institution of a medical
profile in the Kyrgyz state [2, 3].

The beginning of the formation and development of the Kyrgyz scientific institute is
associated with the name of its first director B.Ya. Elbert [4], the traditions laid down by him are
unshakable on professionalism, broad erudition, diligence and responsibility throughout the 85-years
history of the institution — now the National Institute of Public Health of the Ministry of Health of the
Kyrgyz Republic. It should be noted that by the Decree of the President of the Kyrgyz Republic S.N.
Zhaparov (No. 386 dated 07.12.2022) for the first time the status "national" was conferred on a
scientific institution in our country for recognition of the merits and achievements of many
generations of Soviet and Kyrgyz scientists of the country in the field of preventive medicine.

In the distant pre-war (1938-1940) and war (1941-1945) years, the Institute went through a
difficult path of searching for optimal and effective forms of work, strengthening human resources
and material and technical basis (Figure 1). The fundamental scientific developments at this stage are
aimed at:

- production of biological preparations (vaccines and serums) for specific prevention and
treatment of infections, including wound infections (smallpox, tuberculosis, measles, diphtheria,
rabies, meningococcus, typhoid fever and dysentery, etc.) up to 22 items with a volume of more than
a million doses, which met the needs of the civilian population of Kyrgyzstan and the Soviet Army;

- the study of regional problems of epidemiology of the spread of infectious diseases, with the
improvement of methods of laboratory diagnostics of infectious diseases in order to organize effective
treatment, elimination and prevention;

- comprehensive studies were conducted to determine the quality of food products, water
supply sources, municipal, industrial, school hygiene and sanitation facilities.

- organization of special 5-month courses for the training of bacteriologists and hygienists of

higher and medium qualifications.



1.

Mpukas Ne 761
Mo HapogHomy Komuccapuaty
3apaBooxpaHeHuns Kupr. CCP
oT 9 nekabpsa 1937 r.

Ob OPTAHU3AUUUN UHCTUTYTA INMUAEMUONIOTNN U
MWUKPOBUONOI MU HK 30PABA KWPITM3CKON CCP

B uyensix nnaHomepHoU 60pb6bI ¢ anudemMuvyeckumu 3abosiegaHUsIMU 8
Pecny6nuke, siesisiemcsi Heo6xo0uMbIM co30aHue yeHmpasibHo2o Hay4Ho-
uccsiedogamesibCKO20 U pou3eodcmeeHHO20 UHCmumyma.

OpzaHu3oeamsb 6 1938 200y MHcmumym 3nudemuonozuu, Mukpobuosiozuu e
cocmaee criedyrow,ux omaoesioe u omoesieHul:

L.

6.
7.

Anudemuosno2uyeckuli omoesi c omoesieHUsIMU:

a) KuweyHbIx uHekyul

6) kanenbHbIX unu demckux uHgekyuli

8) ocmpo-3apa3Hol s1abopamopuu

2) Kkopeesol cmaHyuu

d) anudemuosio2u4yecko20 6rOPo ¢ pa3bLe30HbLIMU 8pavyamMu
anudemuosioecamu

lNacmepoeckasi cmaHyusi
OcneHHO-8aKUYUHHbIU omaes1 ¢ omoesieHUsIMU:

a) ocreHHo20
6) eakyuHHO20
8) nabopamopuu rno eakyuHayuu npomue mybepkynesa

Cblieopomo4HbIll omaden
CaHumapHo-2u2ueHu4YecKkul omaoesn ¢ omoesnieHUsIMU:

a) eo0Has nabopamopusi
6) nuwesas nabopamopus

Yy4yebHbIli omOen

CyOdeb6Ho-xumuyeckuli omaoen
B danbHeliwem npedycmMompems o Mepe op2aHu3ayuu u

pa3eepmbieaHusi 8bllWernepeYyucsieHHbIx omaesioe, makxe op2aHu3ayuro
npomo3ooJsio2u4ecKko20 omaoesia Ha 6a3e cyujecmeyrouwjeli ManspuliHol
cmaHyuu.

OcHoBaHue: ¢316, on1a.5, n.62-63.
HAPKOM 3JIPABOOXPAHEHMUSI
KUPITU3CKOM CCP C.K.JIOBBIHIIEB

Figure 1. Order of the People’s Commissariat of Health “On the organization of the Institute of

Epidemiology and Microbiology of the People’s Commissariat of Health” No.761
dated 09.12.1937



The obtained scientific and practical materials and their results were formed into reports at
meetings of the Frunze Scientific Society and republican-level councils, as well as published in the
journal "Soviet Healthcare of Kyrgyzstan", created in 1938 [5]. Naturally, along with the founder of
the preventive medicine of Kyrgyzstan — the largest domestic microbiologist, professor Elbert Boris
Yakovlevich, contributions were also made by doctors of medical sciences Vasiliev, Ryabtseva,
Mumedzhanova and others in carrying out various tasks for the diagnosis and prevention of
infections, improving the work and life of working people of the republic. The opening of the Kyrgyz
State Medical Institute in 1939 — B.Ya. Elbert was appointed the first director (he organized and
headed the Department of Microbiology and Epidemiology), as well as the evacuation in 1941 of a
large group of medical scientists from Kharkov and Leningrad contributed to the creation of an
effective scientific and methodological basis for preventive medicine aimed at preserving the health
of the population and Red Army soldiers during the Great Patriotic War (1941-1945).

In 1945, the Ministry of Health of the USSR recalled B.Ya. Elbert from Kyrgyzstan to work
at the Rostov Research Institute of Epidemiology and Microbiology. After that, in the period 1945-
1946, there were acting directors of the Institute: S.I. Gelberg, P.V. Komarov, Yu.A. Abdullaev, K.M.
Weizman. At the end of 1946 candidate of medical sciences T.L. Proreshnaya (later doctor of medical
sciences, professor, head of the Department of Epidemiology of the Kyrgyz State Medical Institute)
was appointed a director. In the post-war period, according to the established tradition, work
continued on the problems of regional medicine aimed at improving the health and ensuring the
sanitary and epidemiological well-being of the population (especially rural) living in various climate-
geographic conditions. There appeared the need to study the relationship between morbidity and the
state of the environment: environmental media (water, soil, air, nutrition, etc.) and occupational
environment in various sectors of the national economy, which required the training of scientific and
practical personnel in various areas of preventive medicine.

The high importance of the emerging needs in the field of hygienic prevention predetermined
the addition of "hygiene" and the change of the name of the institute by Resolution of the Council of
Ministers of the Kyrgyz SSR No. 534 dated 23.05.1952 - Kyrgyz Research Institute of Epidemiology,
Microbiology and Hygiene, which in 1953 was headed by candidate of medical sciences V.M.
Perelygin. During his work, large-scale studies of decisive importance for healthcare were launched:

- search for a mechanism for managing various infections of diphtheria, whooping cough,
measles, scarlet fever with the determination of antibiotic resistance, as well as socially determined
diseases of tuberculosis, syphilis, etc.;

- hygienic research at enterprises of various industries using vegetative raw materials cotton,

bast, grain, including industrial and professional activities of agricultural workers;



- development of new technologies for the preparation of baby food products based on lactic
acid bacteria (acidophilic) - "Biolact", approved for introduction by the Ministry of Health of the
USSR (1971).

In general, the period 1952-1972 is characterized by great achievements in solving regional
problems of preventive medicine and training a scientific personnel of more than 20 candidates and
doctors of sciences. In 1972, V.M. Perelygin, doctor of medical scientists, professor, hygiene
scientist, WHO expert on soil problems was invited to work in Moscow.

In 1972, Dzhumaliev Namyrbek, an experienced health organizer, deputy Minister of Health
of the Kyrgyz SSR was appointed as the director of the Institute. Under his leadership, the material
and technical base and scientific potential of the Institute is seriously strengthened [4, 9]:

- anew 5-storey building with a clinical department for 50 beds is built;

- microbiology and hygiene laboratories are equipped with modern equipment - an electron
microscope (Japan), an atomic adsorption spectrophotometer, liquid chromatographs,
immunoenzymatic and biochemical analyzers, etc.;

- the training of scientific personnel is carried out through target postgraduate and doctoral
studies at institutes and universities of Union level;

- the research results on the prevention of children's droplet and intestinal infections, influenza
and flu-like diseases, hepatitis, polio, salmonellosis, acute intestinal infections, etc. are being
introduced into practice, which made it possible to reduce the incidence of certain diseases by several
times by the end of the 80s compared to the 60s;

- the circulation of arboviruses is discovered and their nosogeography is determined on the
territory of the Kyrgyz SSR, they are included in the International Taxonomic Classification:
Bhandta, Sokuluk, Burana, Batken, Tamchi, Issyk-Kul;

- priority hygienic studies of environmental media, various industrial, agricultural and
livestock facilities allowed to develop a system of health recommendations and a system for
monitoring the negative impact on the health of workers.

Thus, the scientific and practical directions of the Institute formed in 1972-1988 solved topical
issues of preventive medicine aimed at ensuring sanitary and epidemiological well-being and
strengthening the health of the population. And this is also the merit of a whole galaxy of scientists:
M.G. Aminova, T.A. Tynalieva, F.E. Karas, V.G. Evdoshenko, E.A. Sogomonyan, M.B. Shpirt,
Yu.P. Popov, Yu.l. Manuylenko and many others [10].

During the perestroika period, research institutes in the healthcare system of the Union republics
began to be integrated in order to improve the efficiency of their work with an increase in the categorical
status of scientific institutions. Accordingly, the Resolution of the Council of Ministers of the Kyrgyz
SSR No. 41 dated 06.01.1988 "On the reorganization of the Research Institute of Tuberculosis, Research



Institute of Epidemiology, Microbiology and Hygiene, Research Institute of Rehabilitative Treatment and
Balneology into the Research Institute of Ecology and Prevention of Infectious Diseases of the Ministry
of Health of the Kyrgyz SSR" was issued. For the first time, a new scientific institution of the Research
Institute of Ecology and Prevention of Infectious Diseases was headed by an elected director, Doctor of
Medical Sciences, Professor G.A. Komarov. Traditionally, research continued on problems of regional
medicine, therapeutic and preventive measures, social diseases and rehabilitation measures for both
children and adults. The total number of medical workers amounted to 1000 people, including 240 full-
time researchers. However, in general, the expected qualitative result in terms of improving scientific and
organizational methodology for solving communicable and non-communicable problems had not been
reached [4, 6].

In this regard, in 1991, another reorganization took place by the Resolution of the Cabinet of
Ministers of the Kyrgyz SSR No. 322 dated 01.07.1991 "On the organization of the Research Institute
of Tuberculosis, the Research Institute of Balneology and Rehabilitative Treatment of the Ministry
of Health of the Kyrgyz SSR", with the Research Institute of Ecology and Prevention of Infectious
Diseases being transformed into an independent institution, the Research Institute of Prevention and
Medical Ecology, which was headed by an experienced health organizer, Minister, candidate of
medical sciences, Oirot Turgunbayev. However, after the well-known August events, the Union
ceased to exist and the results of the country's first medical scientific institution of the Soviet period
- are determined [6, 7] by the following indicators:

- more than 3,0 thousand scientific papers, including 25 monographs are published;

- more than 125 dissertations are defended, including 20 by practitioners;

- more than 200 scientific proposals and instructional-methodological recommendations are
given and introduced into practice;

- 5 patents, 24 copyright certificates, 28 certificates of invention are obtained and more than
250 innovation proposals are implemented.

The sovereignization of the country had led to an extremely difficult financial and economic
situation, which required O.T. Turgunbayev to make great professional and organizational efforts to
ensure scientific and practical research and preserve human resources. After his sudden death, the
Institute was headed from 1995 by doctor of medical sciences, professor R.O. Khamzamulin. It is
known that this period was under reform processes, when the national economy was moving to market
conditions, and science and medicine were funded on a residual basis. Moreover, by the end of the
90s, 76% of the population of the Kyrgyz Republic began to live in poverty [8]. Due to health reasons
in 1998, R.O. Khamzamulin leaves the post of director and T.T. Abdyldaev is elected to the vacant

position as a director.
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In these 1991-2000 years, there are certain achievements of the scientific and practical
activities of the Institute, when the management and research staff, in conditions of extremely
insufficient funding, were striving for 10 years to maintain scientific potential and meet the needs of
healthcare. However, despite the measures taken, the effectiveness of scientific research decreased,
structural units and personnel were reduced.

To improve the situation, the Government of the Kyrgyz Republic issued Resolution No. 491
of August 14, 2000 on renaming the Research Institute for Prevention and Medical Ecology into the
Scientific and Production Association for Preventive Medicine of the Ministry of Health of the
Kyrgyz Republic. Appointed as the director was doctor of medical sciences, professor, Laureate of
the State Prize of the Kyrgyz Republic in the field of science and technology Kasymov O.T. For more
than 23 years (2000-2023), he had to raise the potential of this scientific institution in difficult socio-
economic, financial, material and technical conditions, with shortage of personnel, trying to be in
accordance with the new requirements of the changing paradigm of the public health system. And,
too, despite that there was going on the implementation of national health reform programs "Manas"
(1996-2006), "Manas Taalimi" (2006-2010), "Den Sooluk" (2012-2016), the program of the
Government of the Kyrgyz Republic for the protection of public health and the development of the
health system for 2019-2030 "A healthy Person - a Prosperous Country", these programs for their
realization did not point out the importance of the foundations of preventive medicine so necessary
for the protection and promotion of public health, being mostly declarative in nature. At the same
time, the priorities of epidemiological, microbiological and hygienic research were scientifically
formulated with the development of measures for the prevention of communicable and non-
communicable diseases with the following results:

- the sources of funding were determined on a budgetary and on a competitive basis for
scientific research together with the attraction of grants from international organizations and
foundations;

- the planned training of scientific personnel in postgraduate and doctoral studies were
resumed;

- for the first time since 2005, there is a dissertation council for the defense for the degrees of
doctor and candidate of sciences in: epidemiology, hygiene, infectious diseases, public health;

- research by scientists of the Institute on polio and malaria contributed to their elimination in
the territory of the Kyrgyz Republic confirmed by the WHO/Europe certificates that the country is
free of polio (2002) and malaria (2016);

- for the needs of the health care system, Republican Scientific and Practical Centers were
established for: viral hepatitis control with a reference laboratory (23.12.2003), quality control of

laboratory diagnostics of infectious diseases (30.05.2005), which has accreditation according to
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international standards ISO 17043:2010 "Conformity Assessment—General Requirements for
Proficiency Testing - A2LLA, USA (until 31.10.2023); infection control and management of medical
wastes (06.11.2003) with a role for coordinating the activities of healthcare organizations. In general,
this made it possible to develop a unified scientific concept that allows integrating epidemiological
surveillance of infections and their risk management with microbiological diagnostics;

- development and implementation of viral hepatitis programs: "Viral Hepatitis in The Kyrgyz
Republic, 1999-2010" (Order of the Ministry of Health of the Kyrgyz Republic No. 183 dated
11.06.1999); "Target Program for the Management of Medical Waste and Control of Nosocomial
Infections in the Kyrgyz Republic for 2002-2006" (Order of the Ministry of Health of the Kyrgyz
Republic No. 393, dated 18.09.2002); The second phase of the "Target Program for the Management
of Medical Waste and Control of Nosocomial Infections in the Kyrgyz Republic for 2007-2011
(Order of the Ministry of Health of the Kyrgyz Republic No. 87 dated 28.02.2007); Five-year target
program "Prevention and Treatment of Viral Hepatitis in the Kyrgyz Republic for 2011-2015" (Order
of the Ministry of Health of the Kyrgyz Republic No. 11 dated 12.01.2011); Target program "Strategy
for Fighting Viral Hepatitis in the Kyrgyz Republic for 2017-2022" (Order of the Ministry of Health
of the Kyrgyz Republic No. 431 dated 22.05.2017); order of the Ministry of Health of the Kyrgyz
Republic No. 472 of 27.12.2001 "On the Implementation of the Decree of the Government of the
Kyrgyz Republic No. 517 dated 04.09.20.01 "On the National Program of Immunoprophylaxis 2001-
2005" and "On the Implementation of the Law of the Kyrgyz Republic “On the Immunoprophylaxis
of Infectious Diseases” dated 21.12.2001. No. 800, where mandatory vaccination of newborns
against viral hepatitis B was included in the National Vaccination Calendar [21].

The implementation of these programs with the organization of sentinel epidemiological
surveillance in collaboration with the CDC (USA) allowed to reduce the incidence of acute viral
hepatitis (2000-2022). The introduction of hepatitis B vaccination (2000) reduced the incidence in
children under 14 years old to isolated cases [22].

- within the framework of the CIS Inter-State Innovative Scientific Project (2015-2021) -
"Creation of test systems for the serological diagnosis of hepatitis E and the testing of their diagnostic
value" in collaboration with Russia - Mechnikov Research Institute of Vaccines and Serums,
Kyrgyzstan — Scientific and Production Association for Preventive Medicine, and Belarus - Institute
of Experimental Large-scale Seroepidemiological and Molecular Epidemiology Studies have been
carried out in the regions of the participating countries, a line of diagnostic test systems that have no
world analogues has been developed;

- within the framework of scientific cooperation with WHO and the Pasteur St. Petersburg

Research Institute of Epidemiology and Microbiology "Assessment of population immunity to the
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SARS CoV-2 virus in the population of the Kyrgyz Republic in the context of the COVID-19
pandemic" was conducted (2020-2022);

- in the forming of hygienic directions on the problems of environmental medicine, research
was carried out on: adaptation to climate change-2011-2017 [11, 12, 13, 14, 15]; proper handling of
mercury-containing medical devices [18, 19]; development of technical regulations (2008-2019) [16,
17]; the EAEU Technical Regulation "On the Safety of Packaged Drinking Water, including Natural
Mineral Water", harmonized with European Directives and international standards for the EAEU
member States, which was approved by the decision of the EEC Council No. 45 dated June 23, 2017
(https://docs.eaeunion.org/docs/ru-ru/01414757/cncd 05092017 45 ). Definitely, the study of the
health impact of environmental and occupational factors was of the utmost importance for the entire
hygienic direction and was carried out within the framework of international cooperation programs,
based on interdisciplinary approach and integrating a variety of modern problems related to
environmental factors: natural, social, industrial, domestic, etc. [4];

- in the period 2000-2023, the potential of the scientific institution improved in personnel training
— more than 20 doctoral and more than 43 candidate’s dissertations were defended. More than 500
scientific papers were published in publications indexed in the Web of Science, Scopus and RSCI, as well
as more than 30 monographs and 10 collections of works. Scientific developments in the form of
instructional and methodological recommendations have been introduced into the practice of healthcare.
Government resolutions, orders of the Ministry of Health (more than 80). More than 5 patents for
inventions and copyright certificates have been obtained. A number of scientific and practical
achievements of the Institute were marked by the award of the Government of the Kyrgyz Republic for
Quality — Resolution of the Government of the Kyrgyz Republic No. 515 dated 22.07.2015 (quality
control of laboratory diagnostics) and No. 500 dated 25.12.2019 (infection control).

On the whole, the 85 anniversary is symbolic in recognition of the merits and achievements
in the field of preventive medicine of many generations of Soviet and Kyrgyz scientists of the
country, the Decree of the President of the Kyrgyz Republic S.N. Zhaparov No. 386 dated December
07,2022) was issued on awarding the status of "national" to the Scientific and Production Association
for Preventive Medicine and to be called "National Institute of Public Health" of the Ministry of
Health of the Kyrgyz Republic, which was further approved by Resolution No. 340 of the Cabinet of
Ministers of the Kyrgyz Republic dated July 7, 2023.

In the XXI century, the state sets before the scientific community a strategy for the
development of scientific, practical and educational technologies to motivate health saving in the field
of preventive medicine aimed at ensuring sanitary and epidemiological safety of the territory,
protecting and strengthening the health of the country's population - ultimately contributing to

improving the quality of life of people.
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UDC 616.98:578.2 (614.2)

KbIPI'bI3 PECIIYBJIMKACBIHJA RT-qPCR BIKMACBIH KOJIJIOHYY MEHEH
SARS-CoV-2 KOPOHABUPYCYHYH PHKcein AHBIKTOO BOIOHYA
KBAVIMOUKALUAHDBI TEKIHEPYY IIPOI'PAMMACBIH UIITEII YBIT'YY KAHA
NIIKE AIIBIPYY

Xeraii C.B., Kyuyk T.3., Mbip3aeBa C.A.

Kuvipeviz  Pecnybnukacvinoin - Canamammulk  cakmoo MuHucmpiaueure xapawimyy Koomoyx
canamammolk cakmoo Yaymmyk uncmumymy, Buwxex w.

Kopyrynny. Msunpeenyn wmakcatel OT-IIIP sikmacel MeneH SARS-CoV-2 nmarHoctukacsl
6oronua KeIpreI3cTaHabH calaMaTThIK CAKTOO 1ab0paToOpUsIIapbIHBIH KBATU(UKALIUACHIH TEKIIEPYY
MIPOrpaMMAachIH UINTEM YBITYY ’aHa UILIKE alblpyy O00nroH. /luarHocTukanbik adopaTopusiapIbH
KOPCOTKOH KBI3MATTAPBIHBIH KBaTU(UKAIUACKIH TEKIIEPYY CcamaT CHUCTEMACBHIHBIH MAaaHHITYY
KOMITOHEHTTEPUHHUH OUpH OONyn caHajaT »aHa J1a0opaTOpHUsIIBIK AUATHOCTUKAHBI JKAKIIBIPTYyTa
KaHa W3WIAOOHYH [IOCTOBEPAYY >KBIUBIHTHIKTAPBIH anyyra Oareittanrad. JlabGoparopusiiapIbH
KBaJIM(DUKAIMACHIH TEKUIEPYY YUYH YATYIOPAYH KOHTPOJIAYK NaHenu fAaspaanrad. [lanenae 4 yiary
kamTbuirad: 1 tepc, SARS-CoV-2 PHKchIHBIH 3 KOTOpKYy OH, OpPTO *aHa TOMOHKY ACHIIJICPH.
Ty3ynren kouTponayk yaryiep nanenu [ISO 13528, ISO Guide 35 cranmapTTapblHBIH TalanTapbiHa
xoom Oeper xaHa SARS-CoV-2 RNA yuyH TecTUpIeeHYH camaThlH K3 KapaHABICHI3 0aanoo
Kypansl Oonmyn Kamabl. 2022-2023-KbuUT  ME3TWIJEPUHAC OTKOPYJITreH, 3 payHA WYUHIE
KBaJTM(UKAIMSIHBI TEKIIepyy mporpammacbiHa 18, 21 sxaHa 21 MaMJeKeTTHK jKaHa JKEKe
MEIUIIMHAIIBIK JabopaTopusiiap Kareiuthl. Jlaboparopusmapabia kataceis mmrereH yiaymy KTII
oupunun payaana 83,3%mae1 (15/18) sxana sxkuHUM kaHa yayHUY payHaaa 80,9%maer (17/21) Ty3ay.
Tultnmryy OMpUHYM, SKMHYM >KaHA YYYHUY payHIJa MaMIIEKETTUK Ja0opaTopusapIblH Tyypa
umrered yaymry 100% (13/13), 78,5% (11/14), 81,3% (13/16) ty3ren. Karacki3 umrereH xeke
nmaboparopusiapAbIH YIYIIY OMpUHYH, SKUHYH JKaHa YayHuY payHiaa 40% (2/5), 85,7% (6/7) xana
80% (4/5) Ty3ny. KBanudukanussel TEKIIEPYY bIKMAChl apKbUTyy YIIYTTYK CanaTThl THIIKBI 0aanoo
MPOrpaMMAachlH >KY36re allblpyy akKKpeIuTalUsUIaHraH MpOBalepAUH >KETKUIUKTYY Oomyiry,
MpOrpaMMaHbIH  Y3TYJITYKCY3 payHIJIaphlH >KYPry3Yy JkKaHa OapHblK KaTeIIIyydylapra o3
KBIMBIHTBIKTapblH Kopyyre xaHa OT-IILP sikmacel apkburyy SARS-CoV-2 RNA TecTtupineeHnyH
CamaThIHBIH JKAJMIbl TY3YIYIIYH KOPYYr® MYMKYHIYK O€preH aHaIMTHKAIBIK OTYETTYH OOIyIIy
naboparopusiapiblH MyMKYHUYJIYKTOPYH KeHelTTu. KBanndukauusHbl TEKIIEpyy MporpaMMachl
aiieipM aboparopusiap YYYH J1a, OMIOHAOW 3Ji¢ ©KOHYH CallaMaTTBIKTBI CAKTOO CHCTEMACHIHBIH
neHranuuae garsl SARS-CoV-2 nuarHo3yH >KakIbIpTyy MYMKYHUYYJIYKTOPYH CYHYII KbIJIaT.
Herusru ce3aep: nannemusi, SARS-CoV-2 nabopaTopHsUIbIK THarHOCTUKACHI, CANlaTThI
KO36MeJ1166, 1Ta00paTopHsUIbIK KBaTU(UKALKUIHBI TEKIIEPYY MPOrpaMmMachl.

PABPABOTKA U BHEJAPEHUE ITPOI' PAMMBI ITPOBEPKHN KBAJIM®OUKALIUU 110
BBIABJIEHNIO PHK KOPOHABHUPYCA SARS-CoV-2 METO/IOM OT-III{P-PB B
KBIPTBI3CKOM PECHYBJIMKE

Xeraii C.B., Kyuyk T.J., Mbip3aeBa C.A.

Hayuonanenotii  uncmumym  obwecmeennoco 300pogbs  Munucmepcmea  30pasooxpanetst
Kwuipevizckou Pecnybnuku, e. buwkex

Pe3tome. Ilennio nccnenoBanus ObLIO pa3pabOTKa W BHEAPEHUE MPOTPaMMBI IPOBEPKH KBTM(HUKAIIMK JIabopaTopuit
3npaBooxpaneHus Keipreizcrana no muaraoctuke SARS-CoV-2 meromom OT-IILIP. TIpoBepka kBaUKAITIY SBISIETCS
Ba)KHOU COCTABIISIOIICH CHCTEMBI Ka4eCTBA MPEAOCTABISIEMBIX YCIYT TUArHOCTUYCCKUX Ta00opaTOpuil M HAaIlpaBiicHa Ha
COBEPIIICHCTBOBAHKE JIAOOPATOPHON MMATHOCTHKH M TOJIyYCHHE TOCTOBEPHBIX PE3yJILTATOB HCCIeAOBaHMNA. bbuia
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IIPUTOTOBJICHA KOHTPOJIbHAS MaHeNdb 00pa3loB s NPOBEpKH KBanupukanuu jnabopatopuil. [lanens coxmepxana 4
oOpasua: loTpuuarenbHbId, 3 MOJOKHUTEIBHBIX C BBICOKMM, CPEJHEM M HU3KUM ypoBHeM conepxanus PHK SARS-
CoV-2. Co3nanHasi aHeslb KOHTPOJIBHBIX 00pa3ioB oTBevaia TpeboBanusM cranzaproB ISO 13528, ISO Guide 35 n
cTajla HHCTPYMEHTOM HE3aBUCHMOIl oLeHKu kadecTBa TecTupoBaHus HAa RNA SARS-CoV-2. B teuenue 3 payH7oB,
npoBeJeHHBIX B mepuox 2022-2023rr. B mporpaMMe NpOBEpPKH KBanudukanuu ywactBoBamu 18, 21 u 21
TrOCYyJapCTBEHHBIC M YaCTHBIE METUITMHCKUE Taboparopuu. Jloys mabopaTopuii, cpaboTaBmmx 6e3 OmMoOOK, cCOCTaBUIA
83,3% (15/18) B mepBom paynzne u o 80,9% (17/21) Bo BTopom u TpetheM paynaax I1TIK. Jlons mpaBmisHO cpaboTaBIIMX
rOCyIapCTBEHHBIX Jaboparopuii coctasmiaa 100% (13/13), 78,5% (11/14), 81,3% (13/16) B mepBoM, BTOPOM U TPEThEM
payHIaX COOTBETCTBEHHO. Y ICNbHBIN Bec 0€30mHuO09HO cpabOTaBIIUX YACTHOMPAKTUKYIOMIUX Ja00paToOpHii COCTaBUI
40% (2/5), 85,7% (6/7) u 80% (4/5) B mepBOM, BTOPOM H TpeTheM payHaax. Bueapernne HanmonanpHOI mporpaMmsl
BHEIITHEH OIIEHKM KadeCTBAa METOJOM IPOBEPKM KBaTM(DHMKAIMK pacIIMPHIO BO3MOXKHOCTH Jabopatopwil Omaronmaps
JIOCTYIIHOCTU aKKPEIUTOBAHHOIO MpoBaiiiepa, peryispHOMY MPOBEIACHUI0 DPAyHAOB IPOrpaMMbl U HAJIUYUIO
AQHAJMTUYECKOTO OTYETa, MO3BOJIIOIIEMY BCEM YYAaCTHHKAM YBHJETh COOCTBEHHBIE PE3yNbTaThl U OOLIYyI0 KapTHHY
kauectBa TectipoBanus Ha RNA SARS-CoV-2 meronom OT-IILIP. ITporpamma npoBepku KBann(HUKaLUK Mpeaiaraet
BO3MOXKHOCTH AJISI TIOCIIEAYIOIIEro yiryuiieHus: auarHoctuku SARS-CoV-2 kak aist oTnenbHo# 1abopaTtopuu, Tak ¥ Ha
YPOBHE CHCTEMBI 3[JpaBOOXPAHEHUS CTPAHBL.

KaioueBsle ciioBa: nannemusi, maboparopras quarsoctiuka SARS-CoV-2, KOHTpOJIb KauecTBa, IporpaMmma MpoBEpKH
KBTH(DHUKAITIH Ta00PATOPHIA.

DEVELOPMENT AND IMPLEMENTATION OF THE PROFICIENCY TESTING
PROGRAM FOR THE DETECTION OF SARS-CoV-2 Coronavirus RNA USING RT-qPCR
METHODS IN THE KYRGYZ REPUBLIC

Hegay S.V., Kuchuk T.E., Myrzaeva S.A.

National Institute of Public Health of the Ministry of Health of the Kyrgyz Republic, c. Bishkek

Abstract. The aim of the study was to develop and implement a proficiency testing program for healthcare laboratories
in Kyrgyzstan for the diagnosis of SARS-CoV-2 by RT-PCR. Proficiency testing is an important component of the quality
system for the services provided by diagnostic laboratories and is aimed at improving laboratory diagnostics and obtaining
reliable research results. A control panel of samples was prepared for laboratory proficiency testing. The panel contained
4 samples: 1 negative, 3 positives with high, medium and low levels of SARS-CoV-2 RNA. The created panel of control
samples met the requirements of ISO 13528, ISO Guide 35 and became a tool for independent assessment of the quality
of SARS-CoV-2 RNA testing. During 3 rounds conducted in the period 2022-2023. 18, 21 and 21 public and private
medical laboratories participated in the proficiency testing program. The proportion of laboratories that performed without
errors was 83.3% (15/18) in the first round and 80.9% (17/21) each in the second and third rounds of the PQP. The
proportion of government laboratories that performed correctly was 100% (13/13), 78.5% (11/14), 81.3% (13/16) in the
first, second and third rounds, respectively. The proportion of private laboratories that worked flawlessly was 40% (2/5),
85.7% (6/7) and 80% (4/5) in the first, second and third rounds. The introduction of the National Proficiency Testing
External Quality Assurance Program has expanded the capabilities of laboratories through the availability of an accredited
provider, regular rounds of the program and the availability of an analytical report that allows all participants to see their
own results and an overall picture of the quality of SARS-CoV-2 RNA testing by RT-PCR. The proficiency testing
program offers opportunities to further improve the diagnosis of SARS-CoV-2 both for the individual laboratory and at
the country health system level.

Key words: pandemic, SARS-CoV-2 laboratory diagnostics, quality control, laboratory proficiency testing program.

Introduction

Despite the measures taken by the world community to contain the spread of the new coronavirus,
the infection spread to vast territories. On March 11, 2020, WHO officially announced the start of the
COVID-19 pandemic [1, 2]. In May 2023, the World Health Organization announced that the COVID-
19 pandemic was on a declining trend and rescinded its status as a "Public Health Emergency of
International Concern". At the same time, the SARS-CoV-2 virus remained in the population, moving

into the category of seasonal diseases, and has not ceased to pose a threat to humanity.
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A lot of organizational work has been carried out in Kyrgyzstan aimed at strengthening
measures to improve the diagnosis and epidemiological monitoring of SARS-CoV-2. In addition to
the existing ones, 10 new PCR laboratories were created and equipped, the task of which was to
timely diagnose new cases and monitor the incidence of COVID-19 in all regions of the republic.

Conducting a program to assess the quality of SARS-CoV-2 testing is a necessary part of the
laboratory process that allows you to give an objective assessment to laboratories. Take adequate
measures to improve the quality of testing and, thereby, guarantee the reliability of the results [3].

The purpose of this work was to develop and implement a proficiency testing program (PTP)
for health laboratories in Kyrgyzstan for the diagnosis of SARS-CoV-2 by RT-PCR.

Materials and methods

The work was carried out on the basis of the Republican Scientific and Practical Center for
Quality Control of Laboratory Diagnostics of Infectious Diseases (RSPCQCLDID) accredited by the
American Association for Laboratory Accreditation (A2LA, USA) according to ISO 17043. The
development and implementation of the PTP was carried out in accordance with the biological safety
requirements applicable to laboratories testing biomaterial for the detection of SARS-CoV-2 RNA
(BSL 2) and included two stages. At the first stage, an assessment tool was developed - a panel of
control samples. At the second stage, the quality of laboratory diagnostics of SARS-CoV-2 RNA of
participants in the proficiency testing program was assessed using the developed control panel.

The preparation of the panel of control samples was carried out in accordance with the
requirements of ISO 17034 "General requirements for the competence of manufacturers of reference
materials", ISO Guide 35 "Reference materials - General and statistical principles for certification".

Materials. 400 samples of positive and negative nasopharyngeal swabs in the transport medium,
obtained by us from the diagnostic laboratory, served as the initial material for creating the control panel.
These samples had a previously positive or negative status in the PCR test system "TIB MOLBIOL
ModularDx kit SarbecoV E-gene EAV" (Germany). Further testing of samples at RSPCQCLDID was
carried out in PCR test systems from two manufacturers: AmpliPrime SARS-CoV-2 DUO PCR (Russia);
Bio-Rad Reliance SARS-CoV-2 RT-PCR IVD Assay Kit (CE, FDA, USA).

The proficiency testing program was carried out in accordance with the requirements of the
international standard ISO 17043 “Conformity assessment. General requirements for professional
testing” and the corresponding 2022-2023. The PTP consists of three rounds with a period of once
every six months. 18, 21, 21 laboratories participated in the program in the first, second and third
rounds, respectively.

Methods. All sample-candidates for panel and the prepared panel of control samples were
tested by RT-PCR. Statistical evaluation of the measurement uncertainty of the values of control

samples, their homogeneity and stability was carried out using the computer program Excel.
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Determination of the value of the control sample and its standard uncertainty was calculated

by the formula:

u= \/7 %, where

u — measurement uncertainty

> -sum

x - received value

n is the number of measurements

| - mean value

Expanded uncertainty (U) - measurement at 95% confidence level = p+2 * u

The Cochran G-test was used to assess the homogeneity and stability of control samples

according to the formula:

s2
G = ==, where

I, 57

S - is the largest value of the line-by-line dispersion

N - is the number of repetitions.

The found value (G) of the control sample was recognized as homogeneous if it was below
the critical value (G cr.), which was determined according to the table of values of the Cochran
criterion and equaled 1.01 at p = 0.95.

The stability of the control samples was assessed before and at the end of each round of PTP.
The overall arithmetic mean of the measurement results from the homogeneity test was compared
with the arithmetic overall mean of the results from subsequent stability evaluations. Samples were
considered stable if the difference between the average values between homogeneity and stability did
not exceed 3SD.

Proficiency testing included: distribution of a panel with encoded controls to participating
laboratories; subsequent statistical processing of the results obtained in accordance with the
requirements of the international standard ISO 13528 "Statistical methods for the use of professional
testing in interlaboratory comparisons"; notification of participants about the results obtained with
the preparation of individual and generalized reports on the results of the program round.

The effectiveness of testing for SARS-CoV-2 by RT-PCR was assessed by solving the task
by the participants to correctly identify the control samples of the panel in percent (%):

— correct identification of 4 samples out of 4 — 100%

— correct identification of 3 samples out of 4 — 75%

— correct identification of 2 samples out of 4 — 50%

— correct identification of the 1st sample out of 4 —25%

— lack of correctly identified samples — 0%
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The significance of differences was determined using Chi-square with a p-value of 0.05
(assessment of the correctness of testing the PCR tests used, etc.)

Results and discussion

The panel design included 4 controls, of which one was negative, i.e. did not contain SARS-
CoV-2 RNA, and three positive nasopharyngeal swab samples with high, medium, low SARS-CoV-
2 RNA. To select samples with different contents of SARS-CoV-2 RNA, a series of serial dilutions
of the initial positive pool of samples was carried out. According to the results of assessment of
prepared control samples of the panel in PCR tests from two manufacturers, the following values
were obtained: for the first sample, characterized as containing a high concentration of SARS-CoV-
2 RNA, the CT values varied within 23.2 (£0.44) - 25.0 (+0.37); for the second sample, characterized
as containing an average concentration of SARS-CoV-2 RNA, the CT values ranged from 28.82
(£0.37) to 29.84 (+0.45); and for the third sample, characterized as containing a low concentration of
SARS-CoV-2 RNA from CT 32.54 (£0.47) to CT 32.96 (£0.41) (Table 1). When assessment a

negative sample, the CT value was absent.

Table 1. Results of assessment of a panel of control samples for professional testing of laboratories
for the diagnosis of SARS-CoV-2

AmpliPrime SARS- | BioRAD Relieance
No | Sample characteristic CoV-2 DUO PCR, SARS-CoV-2 RT-PCR
mean CT£U* Assay kit, mean CT=U
1 | Positive
+ +
(high level of SARS-CoV-2 RNA) 23.2+0.44 25.0+0.37
2 | Positive
.82+0. .84+0.
(average level of SARS-CoV-2 RNA) 28.82+0.37 29.84+0.45
3 | Positive
+ =+
(low SARS-CoV-2 RNA) 32.54+0.47 32.96+0.41
4 Negative CT absent CT absent

Note: * U is the expanded uncertainty of measurements with a coverage of k = 2, which provides a confidence
level of 95%

The results of evaluating the homogeneity of the samples of the control panel with the Cochran
G-test were equal to 0.6, which is below the critical value of 1.01 (p = 0.95). The results obtained
allowed to assume a homogeneous composition of the evaluated control samples, and to guarantee
similar results, provided that the control testing was carried out qualitatively by the participants in the
PTP. The results of the evaluation of stability of panel of control samples before start of PTP and at
its completion in each round did not exceed 3SD from the initial values calculated during the
evaluation of homogeneity. Thus, panel of control samples created by us and used by the laboratories

met the requirements of international standards ISO CODE 35, ISO 13528, ISO 17043 for biological
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reference materials and became a tool for independent external quality assessment of SARS-CoV-2
RNA testing by RT-PCR.

The results of testing the negative control panel samples (Figure 1) show 100% correct
answers in the first round of the PTP, 88% in the second and 86% in the third round of the program.
When identifying positive control samples with a high level of SARS-CoV-2 RNA, 100% correct
answers were obtained in first and second rounds of PTP, in the third round there were 95% correct
answers. Samples with an average level of SARS-CoV-2 RNA in 100% of cases were identified
correctly in first and third rounds of PEP, in the second round 91% of correct answers were received.
Samples with low levels of SARS-CoV-2 RNA were identified with errors in all three rounds of PTP,
with largest number in third round of the PT program.

The percentage of correct results obtained by participating laboratories ranged from 75% to
100% in first round, from 50% to 100% in second, and from 33% to 100% in third round of the PT
program. Of the 24 participants, 14 laboratories (58.3%) made no control testing errors during three
rounds (Table 2).

The proportion of laboratories that performed without errors was 83.3% (15/18) in first round
and 80.9% (17/21) each in the second and third rounds of the PTP. The proportion of government
laboratories that performed correctly was 100% (13/13), 78.5% (11/14), 81.3% (13/16) in first,
second and third rounds, respectively. The proportion of private laboratories that completed perfectly
was 40% (2/5), 85.7% (6/7) and 80% (4/5) in the first, second and third rounds (Table 3). There were
no significant differences in the correctness of control testing in public and private laboratories
(p>0.05).

In PTP participants used a total of 12 combinations (kits for DNA/RNA isolation and
amplification, PCR product detection) of PCR tests from different manufacturers (Table 4). Laboratories
that used following five types of PCR tests in all rounds worked without errors: "Art Test COVID-19"
(manufacturer ArtbioTech), "Sarbecov E gene EUA" (TIB MOLBIOL), "Xpert Xpress SARS-CoV-2"
(GeneXpert), "Cov-Bat-FL" (Amlisens), "SARS-CoV-2 Nuclea acid detection kit" (Tialong). When using
tests from other manufacturers, errors ranged from 4 to 66%. We did not find a significant difference in
the correctness of control testing when using PCR tests from different manufacturers (p>0.05).

Proficiency testing programs for testing for SARS-CoV-2 RNA have been carried out in
Kyrgyzstan since the end of 2020, when, with the support of WHO, coded control samples from a
foreign provider were transferred to leading laboratories. This program made it possible to assess the
level of testing quality in each laboratory, but was not carried out regularly and did not allow a
comparative assessment of their own results with the results of other participants in the PPT. The
development and implementation of the National EQA by the PTP method has expanded the

capabilities of laboratories due to the proximity and accessibility of an accredited provider.
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Table 2. Participating laboratories and their results on the detection of SARS-CoV-2 RNA coronavirus

No Laboratory Correctness of performance of control testing
identification number for detection of SARS-CoV-2, %
1 round 2nd round 3rd round
Ist half of 2022 II half of 2022 Ist half of 2023
1 1-240 100% 100% 100%
2 1-241 100% 100% 100%
3 2-242 100% 100% 100%
4 2-245 100% 100% 50%
5 2-247 100% 100% 100%
6 2-204 75% 50% N/A
7 3-248 100% 100% 100%
8 4-185 100% 100% 100%
9 4-185/1 N/A* 100% N/A
10 4-180 100% 75% 100%
11 4-155 100% 100% 100%
12 4-139 100% 100% 100%
13 4-203 75% 100% 75%
14 4-013 100% 100% 100%
15 4-014 75% 100% 100%
16 4-029 N/A 100% 100%
17 4-038 N/A 100% N/A
18 4-255 N/A N/A 100%
19 5-249 100% 50% 75%
20 6-250 100% 100% 100%
21 7-251 100% 100% 100%
22 7-254 N/A N/A 100%
23 8-252 100% 50% 100%
24 8-253 N/A N/A 33%

Note: *N/A - did not participate in the proficiency testing program

Table 3. Proportion of laboratories achieving 100% accuracy in the proficiency testing scheme for
2022 (Rounds 1 and 2) and 2023 (Round 3) in public and private laboratories for the detection of

SARS-CoV-2 coronavirus RNA

Percentage of labs that performed correctly from the number of

Laboratories in the participating in PTP

healthcare system st round 2022 2nd round 2022 3rd round 2023
Public 100% (13/13) 78.5% (11/14) 81.3% (13/16)
Private 40% (2/5) 85.7% (6/7) 80% (4/5)
Total 83.3% (15/18) 80.9% (17/21) 80.9% (17/21)
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Table 4. Results obtained using PCR test systems for the detection of SARS-CoV-2 coronavirus RNA from different manufacturers

. -y Number of kits |  Number of false positive to true Number of false negative to true | chi square,
Name of diagnostic kit used negative panel samples positive panel samples p=0.05
Isolation of nucleic Amplification and rounds rounds rounds
acids detection of PCR *T | I | IO I II III I 1I 111
product
ALPREP, Algimed |ALSENSE, Algimed o o o o R o
Techno Techno 1 1 1 | 0/1(0%) | 0/1(0%) 0/1 (0%) | 1/3(33%) | 0/3 (0%) | 0/3 (0%) 0.74
ArtRNA Magnit, Art Test COVID-19, o o o o o o
ArtbioTech ArtbioTech 1 1 1 | 0/1(0%) | 0/1(0%) 0/1 (0%) | 0/3 (0%) | 0/3 (0%) | 0/3 (0%) 1
M-Sorb-NA, Synthol RT-2 g_li‘qs';ﬁfl' L] 1 | on©%) | o1©0%) | 0/1(0%) |1333%)| 03 (0%) | 1/3(33%) | 0.5
A+CheQ COVID-19 |A+CheQ COVID-19 N/A
RT-gPCR Detection |[RT-qPCR Detection | 1 1 | s | 0/1(0%) | 0/1(0%) N/A 1/3 (33%) | 2/3 (66%) N/A 0.2
kit, AMSBIO kit, AMSBIO
Proba-NK-S, DNA- |SARS-CoV-
Technology 2/SARS-CoV,DNA | 12 | 10| 5 [0/12(0%)| 1/10 (10%) | 0/5(0%) |0/36 (0%) | 1/28 (4%) | 0/14 (0%) 0.91
Technology
Ribo-prep, Amlisens |Cov-Bat £L, 301 |NAl 03 | 01%) | NA | 08(0%) |13(33%)| NA 0.76
Ribo-prep, Amlisens [Sarbecov E gene
EUA, TIB 1 [N/A|N/A| 0/1 (0%) N/A N/A 0/3 (0%) N/A N/A
MOLBIOL 1
Xpert Xpress SARS- | Xpert Xpress SARS- o o o o
CoV-2. GeneXpert  |CoV-2. GeneXpert N/A| 1 1 N/A 0/1 (0%) 0/1 (0%) N/A 0/3 (0%) | 0/3 (0%) 1
Proba-NK-S, DNA- |Cov-Bat-FL, NA| 2 [NA| NA | 020% | NA NA | 02(0%) | NA
Technology Amlisens 1
Proba-NK-S, DNA- |AmpliSense
Technology COVID-19-FL, N/A| 1 [N/A| N/A 1/1 (100%) N/A N/A 1/3 (33%) N/A 0.25
Amlisens
Ribo-prep, Amlisens |AmpliSense
COVID-19-FL, N/A| 4 | 12 N/A 1/4 (25%) | 3/12 (25%) N/A 1/12 (8%) | 1/32 (3,1%) 0.3
Amlisens
Ribo-prep, Amlisens |SARS-CoV-2
Nuclea Acid N/A| 1 1 N/A 0/1 (0%) 0/1 (0%) N/A 0/3 (0%) | 0/3 (0%) 1
detection kit, Tialong
Total 20 | 23 | 22 [0/20 (0%) | 3/23 (13%) |3/22 (13,6%)| 3/59 (5%) [6/66 (9%)|2/61 (3,3%)

Note: *I - Round-1 2022; II - Round-2 2022; I1I - Round-3 2023; ** N/A - not used
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Regular conduct of PTP rounds (at least once every 6 months) and the availability of an
analytical report that allows all participants to see their own results and an overall representation of
the quality of testing for RNA SARS-CoV-2 by RT-PCR. The PT program offers opportunities to
further improve diagnosis of SARS-CoV-2 both for the individual laboratory and at the level of the
country's health care system.

Conclusions

1. Organized by an accredited provider and conducted on a regular basis National Program for
External Quality Assurance by proficiency testing for the diagnosis of SARS-CoV-2 RNA by RT-PCR.

2. The proportion of laboratories that achieved 100% test accuracy in the three rounds of SARS-
CoV-2 RNA varied from 81.3% to 83.3% (p>0.05).

3. The results of the PTP showed a relatively low level and lack of growth in the quality of control
testing over three rounds in general for all laboratories, which prescribes the need for quality improvement

measures both at the level of an individual laboratory and at the level of the healthcare system.

References

1. Hegay S.V., Dzhaparova A.K., Dushenalieva E.M., Kalmyrzaev B., Kasymbekova K.T.,
Kuchuk T.E., Usenbaev N.T., Zhunushov A.T. Molecular diagnostics of coronavirus infection in the
Kyrgyz Republic. Problemy osobo opasnykh infektsiy [Problems of particularly dangerous
infections]. 2020; (2): 141-143. (in Russian)

2. Nurmatov Z.Sh., Kuchuk T.E., Kasymbekova K.T., Nuridinova Zh.N., Kasymbekov Zh.O.
Seroepidemiological study of the SARS-CoV-2 virus among the population of the Kyrgyz Republic
during the first wave of the COVID-19 pandemic. Zdravookhranenie Kyrgyzstana [Healthcare of
Kyrgyzstan]. 2022; (3): 148-156. (in Russian)

3. Muratalieva A.S., Utegenova E.S., Nusupbaeva G.E. Development of a national program
for external quality assessment (EQA) of laboratory research in the diagnosis of COVID-19
(determination of the RNA of the new coronavirus SARS-CoV-2) by polymerase chain reaction
(PCR). Meditsina [Medicine]. 2021; (3): 1-7. (in Russian)

ABTOPJIOP KOHYHIO MAAJIbIMAT

Xeraii Cepreii BaaepseBuu - PhD., Bpau-nabopant, Kriprez PecnyOnukachlHbIH
CamaMaTTBIK CaKTOO MHUHUCTpJIMTHHE Kapamrtyy  Koomayk camamMaTThIK CakToo YIIYTTYK
WHCTUTYTYHYH WHQEKIUAIBIK O0O0pYyJNapAblH JIA0OpATOPUSUIBIK TUATHOCTHKACBIHBIH — CallaThIH
KOHTpOJII00 OoroHYa PecrnyOnmKanblK MIMMUNW-TIPAKTUKAIBIK 0opOopy, JlorBmHEHKO Ked., 8§,
bumkek, Keipreiz Pecnybmukace;; ORCID:  https://orcid.org/0000-0003-1996-892X;  e-mail:
hegay@inbox.ru, Temn.: +996(777) 842887

Kyuyk TarbsiHa OJHBepOBHa - MeIMIMHA WIUMICPUHUH KaHauaaTsl, KbIprei3
PecnyOnmkaceiabiH CanaMaTThIK CaKTOO MUHUCTPIIMTHHE KapamTtyy Koomayk camaMaTThIK CakToo
YayTTyk WHCTUTYTYHYH WHGEKIMSIIBIK O0OpyNapAblH J1Ia0OpaTOPHUSUIBIK  AHArHOCTUKACHIHBIH
camaThlH KOHTPOJII00 OOroH4Ya PecrmyOiMKanblK WIMMHUN-TIPAKTUKAIBIK OOPOOPYHYH >KETEKYHCH,
JlorBunenko keu., 8, bumkek, Keipreiz Pecnybnukacer; ORCID: https://orcid.org/0000-0002-1293-
1617; e-mail: rckkld61@yandex.ru, Ten.: + 996 (772) 572716

Mpbip3aeBa Cabupa A3uMoBHa - Bpau-nadopant, Keipreiz Pecniyonukacsiabia CanamMaTThik
CaKTOO MHUHUCTPJIMTHHE KapamTyy Koomayk cajamarThlk CakToo YIYTTYK HHCTHTYTYHYH
Nubeknusibk oopyaapasH 1a00paTOPUSITBIK JUATHOCTUKACHIHBIH CalaThlH KOHTPOJII00 OOrOHYA
PecnyOnukanblk  MIMMHNA-TIPAaKTUKAIBIK  OopOopy, JlorBunenko xkeu., 8, bumkek, Koipre3
PecmyGnukacer;; e-mail: sabira myrzaeva@mail.ru, Ten.: +996 (312) 300048

25



Cgenenusi 00 aBTopax

Xeraii Cepreii BaaepbeBnu - PhD., Bpau-nmabGopant, PecnyOiukanckuii HaydHO-
MPAKTUYECKUM IIEHTP KOHTPOJS KayecTBa JIa0OpaTOPHOM AMAarHOCTUKH HMH(EKIMOHHBIX OoJe3HeH
HanmoHanbHOr0O MHCTHTYTa  OOIIECTBEHHOTO 3J0pOBbS  MUHHCTEpCTBA  3paBOOXpPAHECHUS
Kwiprezckoit Pecy6mmku, Keipresckas Pecryomuka, yiu. Jlorsunenko, 8, bumkek; ORCID: 0000-
0003-1996-892X; e-mail: hegay@inbox.ru, k.1.: +996(777) 842887

Kyuyk Tarpsina JHBepoBHa — KaHAWAAT MEIUIMHCKUX HAyK, PYKOBOIUTEIb
Pecny6nkaHCKOro Hay4HO-ITPAKTUYECKOTO LIEHTPa KOHTPOJIIO KayecTBa J1a00paTOPHii IMarHOCTUKU
nH(pEeKIMOHHBIX Oone3Heil HanmoHanpHOTO MHCTUTYTa OOIIECTBEHHOIO 370pOBbsi MHHHCTEpCTBA
3npaBooxpaneHust Keipreisckoit PecryOmmku, Ksipreisckas Pecny6Onuka, yn. JlorBuHenko, 8,
bumkek; ORCID: 0000-0002-1293-1617; e-mail: rckkld61@yandex.ru, x.1.: + 996 (772) 572716

Mpbip3aeBa CaGupa As3umMoBHa — Bpay-mabopaHt, PecrnyOnukaHCKuii HaydyHO-
MPAKTUYECKUM IIEHTP KOHTPOJS KayecTBa JIa0OpaTOPHOM AMAarHOCTUKH HMH(EKIMOHHBIX Ooye3HeH
HanmoHanpHOr0O MHCTHTYTa  OOLIECTBEHHOTO 3J0pOBbS MUHMCTEpCTBA  3paBOOXpPAHEHHUS
Kwiprezckoit Pecriyonuku, Keipreickas PecnybOnuka, yn. JlorBunenko, 8, bumikek; e-mail:
sabira_myrzaeva@mail.ru, k.1.: +996 (312) 300048

Information about the authors

Hegay Sergey Valerievich - PhD., laboratory doctor, Republican Scientific and Practical
Center for Quality Control of Laboratory Diagnosis of Infectious Diseases of the National Institute
of Public Health of the Ministry of Health of the Kyrgyz Republic, Kyrgyz Republic, Logvinenko str.
8, Bishkek; ORCID: 0000-0003-1996-892X; e-mail: hegay@inbox.ru, tel.: +996(777) 842887

Kuchuk Tatiana Enverovna — Candidate of Medical Sciences, Head of the Republican
Scientific and Practical Center for Quality Control of Laboratory Diagnosis of Infectious Diseases of
the National Institute of Public Health of the Ministry of Health of the Kyrgyz Republic, Kyrgyz
Republic, Logvinenko str. 8, Bishkek;ORCID: 0000-0002-1293-1617 ; e-mail: rckkld61@yandex.ru,
tel.: + 996 (772) 572716

Sabira Myrzayeva — laboratory doctor, Republican Scientific and Practical Center for
Quality Control of Laboratory Diagnosis of Infectious Diseases of the National Institute of Public
Health of the Ministry of Health of the Kyrgyz Republic, Kyrgyz Republic, Logvinenko str. 8§,
Bishkek; e-mail: sabira myrzaeva@mail.ru, k.1.: +996 (312) 300048

26



UDC 614.2

BUPUHYUN MEJUIUHAJIBIK-CAHUTAPIBIK ')KAPJIAM KOPCOTYYUY
YIOMJAPT'A KAPATA UHHOBALIUAJIBIK BIKMAJIAP: YIOIITYPYY
YEYUMJIEPUHHUH BAPUAHTTAPDBI

Xomakosa O.B., Kyurypues O.B., [leeB U.A., KodosikoBa O.C.

Poccus Deoepayusicoinvin Caramammulk cakmoo munucmpaueunun «Canamammoslk Caxkmoomuy
VIOWMYpyy — JcaHad — MAaibIMaAmmauimelpyyHyH — O0pOOpOyK — UMUMUN-UBULOO6 — UHCHIUMYIY»
Deodepandvik mamiekemmux O00xcemmux mekemecu, Mockea .

Kopyrynny. Makana Poccuss DenepalisiChIHBIH KaJKbIHA OWUPUHYM MEAMIUHAIBIK-CAHUTAPIBIK JKapIaMJIbI
VIOIITYpYyyTa Kapata aMOyJaTOPHSUIBIK MIAPTTapla MEIWIUHAIBIK JKapAaM KOPCOTYYHYH JKCTKWIMKTYYJIYT'YH JKaHa
camaThlH KOTOpyJIaTyyra OarbITTaliraH HWHHOBAI[USUIBIK BIKMANApIbel OasHIOOro apHajiraH. ABTOPJIOp TapaObIHAH
MCIMIMHAIIBIK yIOMra KaWpbUIyy MakcaThblHA JKapallia NalueHTTEPIUH arbIMBIH OOJYIITYpYYCY Jda KHPIeH
VIOIITYPYYYYJIYK YCUUMACPANH BapUAHTTAPHI, MIANIBUIBIN (hOPMACBIHIATH MEIMIIMHAIBIK XKapaaM KepceTyy O0OrHdYa
06JIyMIOpAYH UIIKH YIOIITYPYY, MEAUMHAJBIK aJIIBIH aJTyy 00JyMIOPIYH HIIHH YIOITYPYY jKaHa MCIUIIHHATIBIK JKaHa
MEIMIIMHAIBIK 3MEC IMEPCOHAIIBIH alpbIM KaTerOPISUIAPBIHBIH OPTOCYHAArsl (YHKIMSIAPAb Kaipa OeaylTypyy
OasHanrad. by deunMaepau KONIOHYY MEIUIMHAIBIK YIOMAAPAbIH PECYpPCTAPBIH HATHIKAIYY Maiimananyyra jkaHa
MAIMEeHT YYYH ONTHMAJILYy KYTYY YOaKTBICHIH KaMChI3 KbUIyyra MyMKYHOYK OepeT. ABTopjop TapadsiHan Poccus
OenepanusichiHbH CalaMaTTHIK CakT00 MUHUCTpIUTHHUH k)aHa "[ITHUMON3" denepanablk MaMIEKETTHK OI0/KETTHK
MEKEMECHHUH MWIOTTYK I0JI000pyHYH deruHne Poccus DenepanuscbiHblH 50 CyOBEKTUCHHIC HWINKE AIIBIPHUITaH
VIOIITYPYY YCYUMICPHH KY36Te allblpyy AITOPUTMHU KenTHpwireH. CyHYIITAITaH VIOMTYPYY YCUYAMACPHUHUH
HATBIIDKANYYIyryH 0aaioo UIITEIHIT YbIKKAH KPUTSPUIICPANH HETH3UHIC XKyMa CaliblH MOHUTOPUHT PEKUMUHJIC HIITKE
alipIpbUIaT. BUPWHYM MEIMIMHANBIK-CAHUTAPIABIK JKapAaM KOpCOTYYHY VYIOIITypyyra KapaTa  HMHHOBAIUSUIBIK
BIKMAaJIAPJIbIH YeTUH]IC OM3HEC-TIPOIECCTEPIN ONTUMAIAIITEIPYYIarkl HETU3TH HAThIMXKAIAPhl 00pyIyyiapasl 35%ra
YCHWH JKCPTHIMKTYY Bpay-TEpalieBre KaTToO YYYH OCKep OpyHIapasl OOmoTyy Ooimy, Oyl JKETKIIUKTYYIYKTY
JKOTOPyJIaTyyra jkaHa KaObUl allyy Y9YH KYTYy YyOAKTBICBIH KBICKAPTTYyra;, BpadTapAblH KaObLT alyyCyHIarsl
MEIMIIUHAIBIK KbI3MATKePJIEPANH MPOGMIINK dMEC HII OOPAYT'YH TOMOHAOTYYr®, MEIHIMHAIBIK KbI3MaTKEPJICPIUH
KECHITHK KYHyln KeTyy TOOOKEIAWIMH a3aiTyy JKaHa MEIUIMHAIBIK JKapJaMra KadpbUITaHAa MalUCHTTHH
KaHAATTaHyyCYH JKOTOpyJaTyyra MyMKYHYYJIYJTYK OepIu.

Herusru ce3aep: OMPHHYHN MEAMIMHAIBIK-CAHUTAPIBIK JKap1aM, YIOMTYPYy Y€UUMICPH, HATBIKAIYyIyKTy 0aaioo,
OMPHHYH MEAMIINHAIBIK-CAHUTAPIBIK JKapAaMIbIH KETKAIAKTYYIIyTY

WHHOBALIMOHHBIE OJIXO/Ibl K OPTAHU3ALIMY OKA3AHUS NEPBUYHOM
MEJHUKO-CAHUTAPHOM NOMOIIU: BAPUAHTBI OPTAHU3AIIMOHHBIX
PEIIEHU

Xoaakosa O.B., Kynrypues O.B., /lees U.A., KoosikoBa O.C.

@DI'BY «ll{enmpanbHulil HAYYHO-UCCIE008AMENLCKUL UHCIUMYM OP2AHU3AYUU U UHGDOPMamu3ayuu
30pasooxpanenusy Munucmepcmea 30pasooxpanernus Poccutickoti @edepayuu, Mockesa

Pe3tome. CraThs MocCBsillieHa ONMUCAHUIO MHHOBALIMOHHBIX MOAXO0J0B K OPraHM3aldy NEPBUYHON MEAUKO-CAaHUTApHOMN
nomoly HacesneHuto Poccuiickoit ®denepanuy, HanpaBlE€HHBIX HA IMOBBIIIEHUE JOCTYMHOCTH M KauecTBa OKa3aHMsS
MEIMIUHCKOW MOMOINM B aMOYJIaTOPHBIX YCIOBHUSX. ABTOpaMHU ONKCAHBI BAPUAHTHI OPTaHU3AIMOHHBIX PCIICHUIA,
BKITIOYAFOIIUC BBIJICIICHUC MMOTOKOB MAIIMEHTOB 10 IIEJM UX OOpamIeHUs B MEIWIMHCKYI0 OPTaHU3aINI0, OPraHU3aIII0
paboTHI OTHENCHUI MO0 OKA3aHHI0 MEAMIMHCKOW MOMOIIM B HEOTJIOKHOU (pOopMe, OpraHH3alMio padOThl OTICICHHIA
MEINIIMHCKONH TpOQIIAKTHKH | mepepacnpeneicHne QyHKIHNA MEXIY OTACIbHBIMH KAaTCTOPHSIMH MEIWIIMHCKOTO U
HEMEIUITMHCKOTO TepcoHana. [IpuMeHeHne TaHHBIX peIIeHUi MO3BOJseT Oosiee parroHaIbHO HCIIONB30BaTh PECypPCHI
MEIWUIIMHCKUX OpTaHM3aluii ¥ 00eCTeYUTh ONTHMAJbHBIE CPOKH OXHAAHUS UL MAaIMeHTa. ABTOpPaMH TPEACTaBIICH
aJTOPUTM BHEIPEHUS OPTaHU3allMOHHBIX PENICHUN, KOTOPBIA peann3oBaH B 50 cydwekrax Poccuiickoii deneparnyn B
pamMKax MWJIOTHOTO TpoekTa MuHHCcTEepcTBa 3apaBooxpaHeHus Poccuiickoit ®@eneparmuu u ®I'BY «[HHUHMOU3»
Mumsapasa Poccun. Onenka 3 QeKTHBHOCTH TPEATIOKESHHBIX OPTaHM3AIMOHHBIX PEIICHNH OCYIIECTBISIETCS B PEXKUME
€KEHE/ICTTPHOTO MOHUTOPUHIa Ha OCHOBAaHHMHU Pa3padOTaHHBIX KpurepueB. OCHOBHBIMU 3((eKTaMH OT ONTHMH3ALUN
OM3HEC-TIPOLIECCOB B paMKaX WHHOBAIIMOHHBIX MOJIXOAOB K opranu3amuu okazanus [IMCII crano BhICBOOOXKICHUE
CBOOOJHBIX CIIOTOB ISl 3allUCH MALMCHTOB K BPAdy-TEPANCBTY yYAaCTKOBOMY 10 35%, YTO MO3BONMIO YBEIUYUTH
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JAOCTYINHOCTb U COKPATUTDL BPEMs OKUAaHUA MpUeMa; CHUIKCHUC HerO(l)HHLHOﬁ HarpyskKu Ha MGZ[I/IHI/IHCKI/Iﬁ nepcoHaza
Ha Bpa‘le6HOM npueMe, CHUKCHUC pUCKa HpO(l)eCCI/IOHaJ'ILHOFO BbIF'OpaHUd MCAULHUHCKUX pa60THI/IKOB " IIOBBIIICHUC
YAOBJICTBOPCHHOCTHU NALIUCHTOB IPpU 06paIII€HI/II/I 3a MCHHHHHCKOﬁ IIOMOIIbIO.

KaroueBble ciioBa: NnepBrUIHaAsA MECAUKO-CaHUTApHAad NOMOIIlb, OPraHU3allMOHHBIC PCIICHMS, OLICHKA 3(1)(1)CKTI/IBHOCTI/I,
JAOCTYIIHOCTb HepBI/I‘IHOﬁ MeﬂHKO-CaHHTapHOfI nomMoumu

INNOVATIVE APPROACHES TO THE ORGANIZATION OF PRIMARY HEALTH
CARE: ORGANIZATIONAL SOLUTIONS

Khodakova O.V., Kungurtsev O.V., Deev I.A., Kobyakova O.S.

Federal Research Institute for Healthcare Management and Informatization under the Ministry of
Health of the Russian Federation, Moscow

Abstract. The article describes innovative approaches to the organization and management of primary health care for the
population of the Russian Federation, aimed at increasing the accessibility and quality of medical care in outpatient
settings. The authors propose organizational solutions including the allocation of patient flows according to the purpose
of their visit to a health organization, the organization of emergency medical care departments, the organization of
preventive medicine departments and the redistribution of functions among certain categories of medical and non-medical
personnel. Implementation of these solutions allows for a more rational use of the resources and ensures optimal waiting
times for the patient. The authors present an algorithm which is implemented in 50 subjects of the Russian Federation as
part of a pilot project of the Ministry of Health of the Russian Federation and Federal Research Institute for Healthcare
Management and Informatization under the Ministry of Health of Russia. Performance evaluation of the proposed
organizational solutions is carried out as weekly monitoring based on the developed criteria. The main effects of
optimizing business processes as part of innovative approaches to PHC organization and management were the release of
up to 35% free slots for registering patients with a district general practitioner which made it possible to increase
accessibility and reduce waiting time for an appointment; reduction of the non-core workload on medical personnel at an
appointment, risk reduction of professional burnout of health workers and increase in patient satisfaction when seeking
medical care.

Keywords: primary health care, organizational solutions, performance evaluation, primary health care accessibility

Organization and management of primary health care (hereinafter referred to as PHC) as the most
widespread type of medical care, including measures to identify risk factors, prevention, diagnosis,
treatment, rehabilitation, and the formation of healthy lifestyle motivation, is of utmost importance for
achieving the national development goal of the Russian Federation which is "Maintaining population,
health and well-being of people"(defined by the Decree of the President of the Russian Federation) with
the key performance indicator of life expectancy increase to 78 years by 2030.

Ensuring the accessibility of PHC is one of the priority tasks of the state healthcare system of
the Russian Federation. The condition for its implementation is the rational use of all available
resources and, first of all, human resources.

In recent years, within the framework of the state policy of the Russian Federation,
unprecedented measures have been taken aimed at increasing the level of health personnel provision
in primary care. These measures include the activities within the federal project "Providing health
organizations in the healthcare system with qualified personnel" of the national project "Healthcare",
targeted federal programs "Zemsky doctor" and "Zemsky feldsher", which made it possible to ensure
a positive trend in the provision of both medical and paramedical personnel. At the same time, it

should be noted that the problem of personnel shortage in healthcare has not been solved in any
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country of the world. Taking into account the fact that health personnel is a resource with a fairly
long renewal period, the effect of the measures taken today in the field of state personnel policy will
be tangible only a few years later.

One of the options for organizational solutions within the framework of innovative approaches
to organizing PHC aimed at increasing its accessibility and quality, is to change the processes within
health organizations. This may include implementing approach of differentiated functional duties of
doctors, organizing multidisciplinary medical teams, and expanding areas of responsibility of the
paramedical personnel, as well as introducing jobs for non-medical personnel, such as administrators
of doctor’s appointments [2, 3].

To free up the doctor’s working time which is not directly related to the provision of care to
patients at the appointment, organizational models can be introduced to ensure the transfer of
functions from the doctor to the nursing staff and workers with non-medical education [3].

To inform proposals regarding changes in organizational approaches in the provision of PHC,
including expanding the role of paramedical personnel and involving non-medical personnel, in order
to free up the working time of a doctor who is not directly related to the provision of medical care
during a face-to-face appointment, the Federal Research Institute for Healthcare Management and
Informatization under the Ministry of Health of the Russian Federation has carried out the analysis
of regulatory legal acts that define the qualification requirements for health workers, the distribution
of functional responsibilities in organizing medical appointments in a polyclinic, has defined the main
processes in relation to the categories of medical personnel, conditions necessary for the
redistribution of functions between medical and non-medical personnel, as well as possible risks
when changing the organizational principles of PHC provision [5-9].

The key organizational solutions within the framework of the proposed model were:

- selecting patient flows according to the purpose of contacting a health organization and
further routing of patients;

- organizing work of departments to provide emergency medical care;

- organizing work of prevention departments;

- redistributing functions between certain categories of medical and non-medical personnel in
the organization of medical appointments in order to free up the doctor’s time which is not directly
related to the provision of medical care to patients during the appointment.

These organizational solutions are currently implemented in health organizations of 50
subjects of the Russian Federation which took part in a pilot project of the Ministry of Health of the
Russian Federation and Federal Research Institute for Healthcare Management and Informatization

to implement the developed methodological recommendations [4].
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The algorithm for implementing organizational solutions includes six stages:

Stage 1. Assessment of readiness of regional health systems to participate in a pilot project.

Stage 2. Setting up criteria to include territorially allocated structural units of health
organizations in the pilot project.

Stage 3. Development of criteria for assessing the implementation and dynamics of the
implementation of organizational solutions at the level of a medical area and territorially allocated
structural divisions.

Stage 4. Analysis of quantitative data in the monitoring format. Identification of non-optimal
processes in the context of the subjects of the Russian Federation - participants of the project.

Stage 5. Setting up model of organizational solutions to optimize the flow of patients with
different aims of visit.

Stage 6. Summing up the results of the project based on the outcomes of the redistribution of
functions between the categories of health workers and the implementation of organizational
solutions.

The interventions necessary for the implementation of the developed organizational solutions
at the level of regional health care systems and individual medical organizations were as follows:
analysis of the staffing table of health organizations and assessment of the need to introduce positions
of personnel without medical education; development of job descriptions for personnel without
medical education and amendments to the current job descriptions of medical personnel in
compliance with labor laws; development and approval of local regulatory legal acts on the procedure
for implementing organizational decisions to increase the amount of doctors' working time for patient
reception and monitoring the implementation of organizational measures.

The developed criteria for evaluating the implementation of organizational solutions in the
allocation of patient flows with a particular purpose of visit make it possible to assess the proportion of
actually implemented interventions in the context of territorially allocated structural divisions of health
organizations from their total number in the healthcare system of a subject of the Russian Federation.

The assessment of the implementation of organizational solutions on the redistribution of
functions between certain categories of medical and non-medical personnel in order to free up doctor's
time at an appointment not related to the provision of medical care is carried out in accordance with
the target model for the redistribution of functions presented in the guidelines based on the proportion
of health organizations ensuring the implementation of these activities from the total number of health
organizations in the subject of the Russian Federation.

Thus, the optimal organizational model for the implementation of organizational solutions in
the subject of the Russian Federation is the one in which the share of achieving the target indicators

in accordance with the developed criteria is at least 75% for each of the organizational solutions
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indicating an increase in the accessibility of PHC based on changing processes at the health
organization level.

During the period of the pilot project the subjects of the Russian Federation have demonstrated
a high potential for increasing the accessibility of PHC based on changing the use of available
resources of health organizations, introducing the routing of patient flows according to the purposes
of visit, reducing the waiting time for an appointment, and providing emergency care (including at
home) within no more than two hours from the moment the patient applied, introducing employees
without medical education into the staff of health organizations.

The main effects of optimizing business processes as part of innovative approaches to PHC
organization and management were the release of free slots up to 35% for registering patients’
appointments to a district general practitioner which made it possible to increase availability and
reduce the waiting time for an appointment; reduction of non-core workload on medical staff at a
medical appointment and leveling the risk of professional burnout of health workers.

The key indicator of the effectiveness of organizational solutions is the increase in the level
of satisfaction of the population when applying for medical care, which is assessed in accordance
with the methodology approved by the Ministry of Health of the Russian Federation. Thus, the
subjects of the Russian Federation which ensured the formation of an optimal model in the
implementation of organizational solutions demonstrate a pronounced positive trend in the population
satisfaction indicator, which reveals the contingency of these parameters.

In general, the search and the scientific justification of new organizational solutions in the
settings of limited resources of the healthcare system make it possible to increase the availability and
quality of medical care and ensure the implementation of the state national policy aimed at achieving

the national goals of the Russian Federation.
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POCCHUA APKTUKACBIHAAI'BI HIIKAHAJIAPJIBIH KYMYIIYYJIAPBIHIAI'BI
OUBPOTI'EHAYY A3PO30JIIOPAYH TACUPUHEH BOJII'OH
IMPOPECCHUOHAJIABIK ITATOJOI'UACHI

Cropun C.A., Kuzees A.H.

Pocnompebnaozopoyn «l ueuena scana koomoyk caramammolk cakmoo Tynoyxk-bamotw unumuii
oopoopyy OFUM, Canxkm-Ilemepoype w., Poccus ®edepayuscol

Kopyrynay. Kupumryy. ®ubporenauk Ttaacupae OacsiMayy Oonron aspozoimop  (PTBA)
ApKTUKagarsl MIIKaHajdapAa 5H MaaHWYY 3bIIHAYY OHIypyll (akTopjJopyHyH OupHu Ooii0H
Kanyyna. Mzundeenyn makcamel: Poccust Apkrukacsiana @TBA naiina 6omyydy npodeccrHoHalIbIK
00pYyJapAblH OHYTYYCYHYH, CTPYKTYPAChIHBIH jKaHa TapaJIbIIIBIHBIH ©3reuenykrepy. Mamepuanoap
JHCaHa viKManap. «IMreK mapTTapbl KaHa NMPo(ecCHOHANIBIK OOPYHYH)» COLMAIIBIK-TUTHEHATBIK
MOHHUTOPUHTMHUH MaajibIMaTTaphbl XaHa MPOoQGEeCCHOHAIABIK OOpYIapAbIH YUYETTYK KapTachblHAaH
asbIHTaH KaTToo y3yHaynepy (Poccus CanamaTrTbhik cakTo0 MUHUCTPIMIUHUH 2001-XblnabiH 28-
ManbiHaarel Ne 176 Oyiipyry) usunaenret. JKoiuvinmoikmap. 2007-2021-xwsugapsl ®TBA Gapasix
3BITHYY OHIYPYIITYK (akTOPIOPAYH CTPYKTypachlHAa TOry3yHuy opyHay (4,8%) xaHa
npodeccuoHaNIBIK 00pyNapAbl Maiaa KeUlyydy (QakTopiaopayH WuuHeH OemuH4yu opyHuay (9,1%)
93JIETeH, AJIap/bIH CTPYKTYpachiHaa OHOKOT OpoHXUT (87,7%) 6ackiMayynyk Kbuirad. Kenunnepaun
apaceiiga DOTBAnyH TtaacupuHeH O04TOH TNPOPECCHOHANIBIK OOpYJIapJblH Takga Ooiyy
tobokenauru meramtyprusuiblk (OP=12,9; 95%ce1 9,63-17,26; p<0,001), kypynym (OP=11,7;
95%ce1 10,78-19,11 p<0,0001) sxana tpancmoptr (OP=31,3; 95%cwm 10,11-77,19; p<0,001)
WIIKaHAJapBIHBIH JKyMYyIIuyJapblHa Kaparanja xoropy O6onrosn. 2007-2021-xsuinapsl @TBAnyH
TaaCUpUHEH OOJITOH OOpYJApAbIH CaHBIHBIH a3auplibl OadikayiraH »xaHa 2019-2021-xbuigapsi
anapasiH ecyy Tobokenauru 2007-2009-xpi1ra kaparanga TeMeH 6onron: OP=2,10; 95%cer 1.19-
3.71; p=0,009. Toranax. XXeTummnreHn oH HaThIKanapra kapadactaH, POCCHSIHBIH APKTUKACHIHIATbI
KOMYp Ka3blll alyy HIIKaHAJApbIHAATBl MPOXOTIUKTEPIUH, MAXTATATbl TOO-KEH KyMYIIUyJIaphbl,
TOO-KEH MalllHaJapbIHBIH MalIMHUCTEPU jKaHa Oalllka >KyMyLIdyJlapbl YYYH YaHIbl OacyyHYyH
BIKMAJIAPBIH JKaHa JIEM allyy OpraHapblH KOPrOOHY KAKIIBIPTYY apTHIKYBLIBITHI CAKTAIBIN Kalyy/a.
Herusru ce3n0p: GudporeHuk a3po3010p, IMIeK mapTTapsl, TPO(HECCHOHATIBIK MATOJIOTHS, TOO-
KEH OHep jKalibl, ApKTHKa

INPOPECCHOHAJBHAS TATOJOT'AA OT BO3‘JI[EI‘/'ICTBI/I$‘[J ®UBPOI'EHHBIX
A9PO30JIEH Y PABOTHHUKOB ITPEAIIPUATHUN B POCCUUCKOU APKTHUKE

Cropun C.A., Kuzees A.H.

OFVH «Cegepo-3anaomuviii  Hayuuvlii YeHmp  eucuenvl U  00UWeCmE8EeHHO20  300P08bs»
Pocnompebnaosopa, e. Cankm-Ilemepoype, Poccutickas @edepayus

Pe3tome. Bgedenue. Adpo3omu mpeumMyniecTBeHHO GuoporenHoro aeiictsus (AIID/]) nmpomomkaioT OBITH OJHUM U3
BaXHEHUIINX BPETHBIX IPON3BOACTBEHHBIX (PAKTOPOB Ha MPEINPHUATHAX B ApKTHKE. [[ens uccie0o8anus: 0COOCHHOCTH
Pa3BUTHUSA, CTPYKTYPBI U PaCIPOCTPAHEHHOCTH B POCCUHCKON ApKTHKE MpodeccHnOHabHBIX 3a00JIeBaHUH, BHI3BAHHBIX
AIIDA. Mamepuanvt u memoost. VI3ydeHbl NaHHBIE COLMAIbHO-TUTMEHHYECKOTO MOHHMTOPHHIA «YCIOBHS Tpyla U
npodeccroHanbHast 3a00J€BaEMOCTb» U PETUCTPa BBIIMCOK M3 KapT y4era npodeccronansHoro 3adonesanust ([Ipuka3s
Munucrepcra 3apaBooxpaHenus Poccun ot 28.05.2001 1. Ne 176). Pesyromamat. B 2007-2021 ronax AIIJI® 3anumann
neBsitoe Mecto (4,8%) B CTPYKType BCEX BPEIHBIX HPOHM3BOJCTBEHHBIX (akTOpoB U msToe MecTto (9,1%) - cpemu
(haKTOPOB, BBI3BIBABIINX MPO(HECCHOHANBHEBIC 3a00I€BaHNUS, B CTPYKTYPE KOTOPBIX TOMUHUPOBAI XPOHHYCCKHI OPOHXUT
(87,7%). Puck pasButHs npodeccHOHANbHBIX 3a0oseBanuil oT Bo3aericTBus AIID]] y ropHsSkoB ObLI BBINIC, YeM Y
paboTHHKOB MeTamutyprudeckux (OP=12,9; 95%J1 9,63-17,26; p<0,001), ctpoutensusix (OP=11,7; 95%1M1 10,78-
19,11 p<0,0001) u Tpancmoptusix (OP=31,3; 95%AU 10,11-77,19; p<0,001) mpemmpusaruii. B 2007-2021 romax
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0TMEYaJIOCh CHUXKCHUE yuciia 3a0oneBanmii ot Bo3neiictBus AIID/], a puck ux passurus B 2019-2021 rogax Obu1 HUXKE,
yem B 2007-2009 romax: OP=2,10; 95%JW 1,19-3,71; p=0,009. 3axnwouenue. HecMOTps Ha HOCTUTHYTbIE
MOJIOKUTEIIBHBIC PE3YJIbTAThl, COXPAHSACTCS IPUOPUTET COBEPIICHCTBOBAHUS METOJOB IIBUICIIONABICHUS U CPEIICTB
3aIIUTHI OPTAHOB JBIXaHUS Y MPOXOAYUKOB, TOPHOPAOOYUX OUHCTHOTO 320051, MAITMHUCTOB TOPHBIX BEICMOYHBIX MAIIIMH
U IPYrUX paOOTHUKOB YIIIA0OBIBAOIINX MPEANPUITHNA B POCCUHCKON APKTHKE.

KiroueBble cioBa: (GUOpOTEHHBIE adpPO30JH, YCIOBUSA TPyHa, MPOPECCHOHANbHAS IMATOJIOTHS, TOPHOIOOBIBAIOIIAS
MIPOMBINIIJIEHHOCTh, APKTHKA

FIBROGENIC AEROSOL-CAUSED OCCUPATIONAL DISEASES AMONG
INDUSTRIAL WORKERS IN THE RUSSIAN ARCTIC

Syurin S.A., Kizeev A.N.

Federal budgetary institution of science «Northwest Public Health Research Centery of
Rospotrebnadzor, S-Petersburg, Russian Federation

Abstract. Introduction. Aerosols of predominantly fibrogenic action (APFE) are among the most important harmful
production factors. The aim of the study: features of the development, structure and prevalence of occupational diseases
caused by APFD in the Russian Arctic. Materials and methods. We studied the data of socio-hygienic monitoring
"Working conditions and occupational morbidity" and the register of extracts from occupational disease records (Order
of the Ministry of Health of Russia dated May 28, 2001 No. 176). Results. In 2007-2021, APDE ranked ninth (4.8%) in
the structure of all harmful production factors and fifth (9.1%) among the factors that caused occupational diseases, in
the structure of which chronic bronchitis dominated (87.7%). The risk of developing occupational diseases from exposure
to APFE at mining was higher than at metallurgical (RR=12.9; 95% CI 9.63-17.26; p<0.001), construction (RR=11.7;
95% CI 10.78-19.11 p<0.0001) and transport (RR=31.3; 95% CI 10.11-77.19; p<0.001) enterprises. In 2007-2021, there
was a decrease in the number of diseases from exposure to APFE, and the risk of their development in 2019-2021 was
lower than in 2007-2009: RR=2.10; 95% CI 1.19-3.71; p=0.009. Conclusion. Despite the positive results, the priority
remains to improve dust suppression methods and respiratory protection for drifters, longwall miners, mining machine
operators and other workers of coal mining enterprises in the Russian Arctic.
Keywords: fibrogenic aerosols, working conditions, occupational pathology, mining industry, Arctic

Introduction

Aerosols with a predominantly fibrogenic effect (APFE) are among the most common health
hazards for the working population in Russia [1], even though the degree of exposure of workers to
industrial dust has been significantly reduced recently [2]. Thus, in Russia, from 2012 to 2021, the
proportion of air samples exceeding the maximum permissible concentration (MAC) for dust
decreased from 2.60% to 1.75%. Against the background of a decrease in dust load at workplaces,
the importance of APFE among the risk factors for the development of occupational diseases is
decreasing also, giving way to physical and biological factors, increased severity of work, and
harmful chemicals. However, in 2021, 28.35% of newly diagnosed cases of pneumoconiosis, 23.45%
of chronic obstructive pulmonary disease, 15.4% of chronic bronchitis and 10.36% of bronchial
asthma had dust etiology'.

The aim of the study was to analyze features of the development, structure and prevalence

of occupational diseases caused by APFE in the Russian Arctic.

! On the state of sanitary and epidemiological well-being of the population in the Russian Federation in 2021: State report.
— M.: Federal Service for Supervision of Consumer Rights Protection and Human Welfare, 2022.
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Materials and methods

We studied the data of the socio-hygienic monitoring program "Working conditions and
occupational morbidity" and the register of extracts from occupational disease records (Order of the
Ministry of Health of Russia of May 28, 2001 No. 176 “On Improving the System for Investigating
and Recording Occupational Diseases in the Russian Federation”, Annex No. 5) for the period 2007-
2021 within the boundaries of the Arctic zone of the Russian Federation?.

When processing the obtained results, the relative risk (RR), 95% confidence interval (95%
CI), %2 test were determined. The significance level of the null hypothesis was considered critical at
p<0.05.

Results

In 2007-2021, APFE ranked ninth (4.8%) in the structure of harmful production factors to
which workers were exposed at enterprises in the Russian Arctic The largest share of people exposed
to APDE was noted in metallurgy, which was higher than in the mining industry (32 = 259.2;
p<0.001), construction industry (¥2 = 632.6; p<0.001) and transport (y2 = 4242 .9; p<0.001).

In 2007-2021, 941 new occupational diseases caused by APFE were identified in the Russian
Arctic. In the structure of harmful production factors that led to the formation of occupational
pathology, APFE occupied the fifth place (9.1%) after the increased labor severity, noise, hand-arm
and whole-body vibration.

Among persons with occupational pathology predominated men of retirement age who were
employed at mining enterprises. Of the miners, 783 (83.2%) employees carried out coal mining and
coal beneficiation, and 83 (8.8%) employees were engaged in the extraction and dressing of metal
and non-metal ore raw materials, as well as precious metal sands. The risk of developing occupational
diseases from exposure to APFE in miners was higher than in metallurgical (RR=12.9; 95% CI9.63-
17.26; p<0.001), construction (RR=11.7; 95% CI 10.78-19.11 p<0.0001) and transport (RR=31.3;
95% CI 10.11-77.19; p<0.001) workers. Chronic bronchitis dominated in the structure of
occupational diseases (87.7%). Pneumoconiosis (8.1%), bronchial asthma (1.8%), neoplasms of the
respiratory organs (1.1%) were detected much less frequently.

Occupational diseases of dust etiology were distributed extremely unevenly across the
subjects of the Russian Arctic. Thus, 727 (77.3%) diseases were detected in the Arctic part of the
Komi Republic, 96 (10.2%) in the Chukotka Autonomous Okrug, 76 (8.1%) in the Murmansk Region,
24 (2. 6%), Arctic regions of the Republic of Yakutia - 12 (1.3%). 2 cases of diseases were diagnosed
in each of the following subjects: in the Arctic parts of the Arkhangelsk region and the Republic of

Karelia, as well as in the Yamalo-Nenets Autonomous Okrug.

2 Decree of the President of the Russian Federation of May 2, 2014 No. 296 “On land territories of the Arctic zone of the
Russian Federation”
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In 2007-2021, the annual number of occupational diseases also differed significantly in the
Russian Arctic. In 2008-2009, an increase in their number was noted. In 2010-2013, stabilization at
a new higher level followed. In 2014-2016, the first decrease, and since 2017 the second decrease
took place. As the trend lines show, in 2007-2021, the number of all occupational diseases tended to
increase, while diseases caused by dust exposure, on the contrary, to decrease (Figure). As a result,
the risk of developing diseases of dust etiology in 2019-2021 became lower than in 2007-2009:

RR=2.10; 95% CI 1.19-3.71; p=0.009.
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Figure. Annual number of newly diagnosed occupational diseases in the Russian Arctic in 2007-2021

Discussion

The presented study revealed a number of data that deserve attention and discussion. First of
all, in the Russian Arctic in 2007-2021, as in Russia as a whole, there was no tendency to reducing
the share of APFE in the structure of harmful production factors to which workers of industrial
enterprises were exposed.

For 15 years, the risk of developing occupational diseases of dust etiology in mining workers
was higher than in all other types of economic activity. However, it is important to note the downward
trend in the number of newly diagnosed occupational diseases caused by APFE. This fact can be
explained by an increase in the effectiveness of personal respiratory protective equipment and medical
recreational activities [3, 4], since there was no decrease in the exposure of workers to APDE.

In the Russian Arctic, chronic bronchitis was the most frequently detected occupational
disease from exposure to aerosols of varying degrees of fibrogenicity (almost 90% of cases).
Probably, this is a consequence of the predominance of weakly fibrogenic aerosols among harmful

production factors. The detection of almost 80% of APFE-caused occupational diseases in the Arctic
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part of the Komi Republic confirms the fact that at present the main cause of their development is
coal dust during the extraction and dressing of coal [5, 6].

Conclusion. In 2007-2021, fibrogenic aerosols ranked fifth (9.1%) among the harmful factors that
caused occupational diseases and ninth (4.8%) in the structure of harmful production factors at enterprises
in the Arctic. Diseases of dust etiology developed mainly in workers of coal enterprises (83.2%) with the
dominance of chronic bronchitis in their structure (87.7%). In general, over the course of 15 years, there
was a downward trend in the number of occupational diseases from exposure to fibrogenic aerosols, and
the risk of their development in 2019-2021 was lower than in 2007-2009: RR=2.10; 95% CI 1.19-3.71;
p=0.009. Despite the positive results, there remains a priority need to improve dust suppression methods

and respiratory protection for coal mining workers in the Russian Arctic.
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KAJIKTBIH CAHUTAPIBIK-ITAJIEMAOJIOT USAJIBIK HATUJIAKTYYJIYTYH KAMCHI3
KbLUIYYJAI'BI A3BIPKBI YUYPAYH MAAJIBIMATTBIK TEXHOJIOT' UAJIAPBI

Fedorov V.N.!, Kopytenkova O.1."%, Buzinov R.V.!, Novikova Yu.A.!, Tikhonova N.A.!, Myasnikov 1.O.!

I «Teueuena sicana koomoyk 0en coonyk Tynoyx-Bamviu unumuii 6opbopyy ®EUM, Cankm-Ilemepbype .,
Poccus @edepayuscol”

? «Hmnepamop Anexcandp Inun ITemep6ype mamnexemmux 6ainanbiu JAcoi00py YHUSEPCUMEnuy
Deodepanodvik mamaekemmux dr00xcemmux ounum bepyy mexemecu, Cankm-Ilemepoype wi., Poccus
Deoepayusicol

Kopytynay. KankTblH caHUTapIbIK-3MUIEMHOIOTHSUIBIK  MUTUIMKTYYJIYTYH KaMChl3  KbUIYY
MaceJieCH YIYTTYK KOOICY3AYKTyH MMIAEeTH. Byn Tapmakrtarsl MaaHuiyy KeureinepayH Oupu
MaalbIMaTTBIK KaMCBI3JJOOHYH aJICHI3JbITBI OOIyI caHajiar, Oysl CaHUTAapbIK-3MUIEMHOIOTHSIIBIK
UUTHIIMKTYYIYKTY JKaKIIBIPTYy OOIOHYa KaObLI allbIHTaH Oamikapyy YeUYUMICPUHUH KETHILICHU3
HaTBIKANYyJTyTyHa anbll KejeT. by Macenenu yeuyy ydyH KapTorpadusuibik nuHTEepdeiicu MeHeH
00JITOH a3bIPKBI yUypJarkl CAHAPUNITUK MAATBIMATTHIK-aHATHTHKAIIBIK CUCTEMAIIapIbl TY3YY 3apbLl.
ATa MEKEHJMK >KaHa YeT 3JAMK TaXpbIHOAHBIH aHAIM3U a3bIPKbl YUyp/a KaJIKThIH CaHUTapIbIK-
AMUACMHOJOTHSUIBIK MUTHIMKTYYIYK Macenecu OOIOHYA TONYK KaHIyy KapTorpadUsUIbIK OHJIANH
pecypcTapel  KOK SKEHIWTHMH KepceTTy. byn MemunuHanibIK-aeMorpadusiblK, COLUANIbIK-
HKOHOMHKAJIBIK XKaHa CaHHUTAPABIK-ITTHIEMHOIOT USUTBIK MaaJbIMaTTap bl YOTYyITYY,
CUCTEMAJAIThIPYY KaHAa aHAIM3/e6 YUYYH OUMPAMKTYY CAHApUIITUK IIaTGOpMaHbl TY3yyre miapt
Ty30T. V3UnieeHyH MakcaThl - KaJlKThIH CaHUTAPABIK-IMUACMHOIOTHSIIBIK HHUTHIMKTYYIYTYHYH
abanpl KOHYH/IO® MaalbIMAaTThl YOTYITYY, MIUTETYY, AHAIM3/166 >aHa BHU3YyaTU3alUsIo0 YUYH
3aMaHJbIH 9H AJIJBIHKBl BIKMAJIAPBIH HINTEN YBITYYy JXaHa PocmoTpeOHam30payH HII-apakeTHHE
kupruzyy. 2007-2020-xbiigapaarsl Poccusi  ApKTHUKAchblHBIH — KQJIKBIHBIH — CAHUTAp.IbIK-
SMHUIEMHUOJIOTUSAIIBIK UHUTMIMKTYYIYTYHYH alanbl keHYHI® MaaisimMartap, 2018-2021-xeumapra
O6opOopIoIITYpyIraH WYYYydy CyYy MEHEH KaMChI3[I00 CHCTEeMalapblHIarbl CYyHYH CanaTbIHBbIH
71a00paTOPHUSIIBIK M3WIAO6I0pYHe aHalu3 Kypry3yiay. CaHapuUNTHK CHUCTEMaHBl TY3YY Y4YYH
reomaanbiMaTTRIK  ArcGIS  Server Advanced Enterprise 10.7 mmardgopmackl KOJIOHYJTaH.
JKBIBIHTHIKTAPABI BU3YATU3ANUSIIO0 YIYH MaaldbIMaTTapbl YOTYJITYY, CAKTOO >KaHA aHAIHU3/00
KapTorpadusulbIK THUPKEMECH MEHEH OOJTOH Kol JEHIIAJIJErH CHCTeMajarbl TeoMaaslbIMaTThIK
MOPTATBIHBIH KOHIICTIIUSACH UINTENUI YBIThIN, «POccusi ApKTUKACHIHBIH KAJIKBIHBIH CAaHUTAPIBIK-
AIUAEMUOIOTHSIIBIK HATHIIMKTYYIIYTY» 0a3albIk Bepcusichl TY3yiareH. I'eonopran Poccusinarst sxana
OYWHONOrY KalIKTBIH CaHUTAPIBIK-3MUACMHOIOTHUIBIK WUTHIIMKTYYJIYTYHYH a0aiblHa apHajraH
OMpHHYM MaaJbIMATTBHIK KapTOrpadusIbIK HMHTEpHET-pecypc Oomym cananar. [‘eomoptan
MYHHUIAMAIABIK PAHOHAOPAYH, CyOBEeKTUIEpANH ke POCCHSHBIH APKTHKA 30HACHIHBIH IKAJIIBI
TEPPUTOPUSIIBIK  TYCTYY WHAVKAIUSACBIHBIH  KE3WIMIIUHAEC MEHKUHIUKKEe OaillaHbIIIKaH
MaaJbIMaTTapAbl BH3YaJH3alMsIIOON0 MYMKYHAOYK OepeT. OTe KeHreilnyy TeppuTOpHsIIapIbl
UICHTUPUKAIUSIIOOr0 >kapaaM Oeper. MaanmpiMarTapiabl Tabiuia TYPYHA® jkKaHa THCTOrpaMMa
TYpYHI® Oepyy (QyHKUHMSCH MIIKE amblpeiirad. «Taza cyy» denepanablk 10I000PYHYH YETHHC
KaJIKKa jkKaHa OMIJIMK opraHjapblHa KOHKPETTYY Aapek OOroHYa MYYydy CYyHYH camarhbl >KOHYH[©
MaanepIMaT Oepyy MakcateiHga «Poccusi ®DenepanuschiHIArbl HUYYY4dY CYYHYH —CamaThiH
KO36MOJIJIOOHYH HMHTEPAKTHUBIAYY KapTachl» MAaJbIMATTBIK cHCTeMachl Ty3yiayyne. 2018-2021-
KbUIIApbl OOpOOPIOWITYPYAraH MUYYdy *KaHa YH THPUUYMIMK-4apOalblk Cyy MEHEH KaMCBI3/100
CUCTEMAaChIH/Aarbl CYYHYH CalaTbIHBIH JIa0OpaTOPHUSUIBIK HM3UIIO0JIOPYHYH JKbIMBIHTHIKTAPBIH,
KOHTPOJIIYK TOYKajap >KOHYHIOTY MaalbIMaTTapAbl KUPTU3YYHYH TEXHHUKAIBIK TalanTapbl jKaHa
dbopMaTTapbl MINTENHUI YBIKKAH; >KBIMBIHTBIKTApbl BHU3YaTU3aLUAIO0 YUYYH KapTOrpaQusIIbIK
TUPKEMECH MEHEH OONTOH MaajbIMaT CHCTEMAachl TY3YdreH. JKypry3yireH TeKIIEpYyY HIITEpH
UIITENUI YbIKKaH CHUCTEMAaHbIH HATBIDKATYYIYT'YH KepceTTy, Oyn amapasl PocnorpeOHanzopayH
UII-apaKeTUHE KUPTU3YYre® MYMKYHAYK Oepau.
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COBPEMEHHBIE MHOOPMAINUMOHHBIE TEXHOJIOI'MW OBECIIEYEHUSA CAHUTAPHO-
SIUAEMHOJJOI'NYECKOI'O BJIATI'OIIOJIYYNA HACEJIEHUA

®enopos B.H.!, Konbitenkosa O.1.'2, Bysunos P.B.!, Hopukosa FO.A., Tuxonosa H.A.!, Msicuukos H.0.!
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‘Dedepanvroe 2ocyoapcmeennoe 6Groddcemnoe obpazosamenvroe yupedcoeHue Bbiciiezo 00paz08aHus
«llemepbypeckutl 2ocyoapcmaennslii yhugepcumem nymei cooowenus Umnepamopa Anexcanopa 1y, Cankm-
Ilemepbype, Poccutickaa @edepayus

Pe3tome. [IpoGiiema obGecriedeHns CAaHUTaPHO-IIHIEMHOIOTHIECKOTO OJIaromorydns HaceJIeHHS - 3a/1a4a HAIIHOHATFHON
6e3onacuoctd. OIHOM M Ba)KHBIX MPOOJIEM B 3TOH cdepe sBiseTcs caabocTh HHPOPMAIIMOHHOTO OOCCIICUCHHUS, UTO
MIPUBOJUT K HEOCTATOYHOM 3(P(PEKTHBHOCTU YIIPABICHUYCCKUX PEIICHHUHA, MPUHAMACMBIX JIJIsl YIYUIICHHUS CAHUTAPHO-
SMUIEMHOJIOTUIECKOro Onarononyyus. J{s pemenus 3Toi mpooieMbl HEOOXOAMMO CO3AaHUE COBPEMEHHBIX IH(POBBIX
HH(POPMANMOHHO-aHATUTHYCCKIX CUCTEM C KapTorpaduuecKuM uHTepeiicoM. AHAIH3 OTEYECTBCHHOTO U 3apy0eKHOTO
OMBITA TMOKAa3aJ, YTO B HACTOSIICEC BPEMsl HE CYIIECTBYCT IOJHOIICHHOTO KapTOrpa)u4ecKoro OHJIAWH pecypca Mo
BOIPOCaM CaHUTAPHO-3MHIEMHUOJIOTHIECKOTO OJIArOIIOIydIHs HaceleH!s. DTO 00yCIaBIMBaeT HEOOXOUMOCTh CO3IaHHMS
Enuno#t mudpoBoi mmatdopMbl s cOopa, CHCTEMaTH3alldd W aHalu3a MEIUKO-JAeMOorpadudecKuX, COIUAIBHO-
HSKOHOMHYECKUX M CAHUTAPHO-3MHACMHOIOTHUECKUX JaHHBIX. Llenpio nccnenoBanus sSBIsIach pa3paboTka 1 BHEIPEHNE
B JIeATEIbHOCTh PocmoTpeOHan30pa COBPEMEHHOTO MHCTpPYMEHTa Ajisi cOopa, oOpaboTKe, aHAIM3a W BU3yaIH3AIHH
HHPOPMALINU O COCTOSTHAN CAaHUTAPHO-3ITHAEMHUOIOTHYECKOTO OIaronoiay4ns HacereHus. [Ipoanann3npoBaHbl JaHHBIE
0 COCTOSIHUY CaHHUTapHO-IIHIEMHOIIOTHIECKOTO OJyiaromnoyuns HacesneHus Poccutickoit Apkruku 3a 2007-2020 romsl,
ma00paTOPHBIC UCCICIOBAHUS KAueCTBa BOJBI IICHTPAIM30BAHHBIX CHCTEM MUTHEBOTO BOJOCcHaOkeHus 3a 2018-2021
roabl. st co3nanus nudpoBoii cUcTeMbl HCIIONIb30BajIack reonHpopmMaronHas miatdpopma ArcGIS Server Advanced
Enterprise 10.7. Pa3paborana koHuenmus u cQopMupoBaHa 0a30Bas BepcHs T'€OMH()OPMAIMOHHOTO MOpTalia
«CaHHTapHO-3IUIEMHOIOTHYCCKOE OIaromnoiyyue HaceleHus: Poccuiickoil ApKTHKW», KOTOPBIA MPEICTaBIsIeT COO0M
MHOTOYPOBHEBYIO CUCTEMY cOOpa, XpaHCHUS U aHAJIK3a TAaHHBIX C KapTOrpadUIeCcKUM MPIIOKCHUEM [UIS BU3YaIH3alud
pe3ynpTaroB. ['eonopran siBisieTcs mepBbIM B Poccun w1 B MUpe WH(POPMALMOHHBIM KapTOrpapUuECKUM HHTCPHET-
pecypcoM, TIOCBSIIEHHBIH COCTOSHHIO CAaHHUTapHO-3IUACMHOJIOTHYECKOTO Oaromoiydusi HaceneHus. | eomopran
MTO3BOJISICT BU3YaIM3UPOBATh MIPOCTPAHCTBEHHO-TIPUBSI3aHHBIE TaHHBIE B Pa3pe3e MyHHUIUITAIbHBIX PafOHOB, CyOBEKTOB
WM ApKTHYECKOH 30HBI POccHU B 11e7I0M C IIBETOBOM MHAWKAIIUH TeppUTOpHiA. [103BOJISET HATTSAHO HACHTHPUIIMPOBATH
Hambosnee mpoOiieMHBIe TeppuTopuu. Peanmm3oBana (yHKIHS MPEICTABICHHS TAHHBIX B TAOIWYHOM BHJE M B BHIE
rucrorpamMM. B pamkax ¢enepanbsHOro mpoekTa «Hucras Boga» cozgaercs nHGopManuoHHas ciucremMa «HTepakTHBHAS
KapTa KOHTPOJIS KauecTBa MUThEBOM BOIbI B Poccuiickoit denepanum» ¢ LENbI0 IPEIOCTABICHUS HACCIICHUIO U OpraHaM
BJIAaCTH WH(OpMaLMU O KayecTBE INUTHEBOW BOJBI 10 KOHKpeTHoMYy anpecy. B 2018-2021 romy paspaboTansl
TEXHUYECKHe TpeOoBaHus W (opMaThl BHECEHUS [AaHHBIX O TOYKAX KOHTPOJISA, PE3yJIbTaTOB JIa0OPaTOPHBIX
HCCIICIOBAaHUIA KauyecTBa BOJBI ICHTPATU30BAHHBIX CHCTEM IUTHEBOTO U XO3SHCTBEHHO-OBITOBOTO BOJOCHAOXKCHHS,
co31aHa HH(pOPMaIMOHHAS CHCTEMa C KapTorpauIeckuM MpHUI0KCHUEM JIJIsl BU3yallu3alliu pe3yibTaTtoB. [IpoBeacHHAs
anpoOarus mokazana 3(pQeKTUBHOCTh pa3pabOTAaHHBIX CHCTEM, YTO IO3BOJIWJIO BHEJPUTh WX B JACATCIBHOCTH
Pocnorpednamzopa.

KiroueBble c10Ba: CaHUTapHO-3MUIEMHOJIOTHYECKOE Oiaromonydne; reomH(popMaroHHas cuctema; [ eomopTan
«CaHNTapHO-AIHIEMHOJIOTHIECKOE OJIaronoIydre HaceneHus Poccuiickoil ApKTHKI»; HHTEpAaKTUBHAS KapTa KOHTPOJIS
Ka4yecTBa MUTHEBOW BOJIBL.
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Abstract. The problem of ensuring the sanitary and epidemiological well-being of the population is a task of national
security. One of the important problems in this area is the weakness of information support, which leads to insufficient
efficiency of management decisions. To solve the problem, it is necessary to create modern digital information and
analytical systems with a cartographic interface. An analysis of domestic and foreign experience has shown that at present
there is no full-fledged cartographic online resource on the issues of sanitary and epidemiological welfare of the
population. This necessitates the creation of a single digital platform for the collection, systematization and analysis of
medical and demographic, socio-economic and sanitary and epidemiological data. The aim of the study was to develop
and introduce into the activities of Rospotrebnadzor a modern tool for collecting, processing, analyzing and visualizing
information on the state of sanitary and epidemiological well-being of the population. Data on the state of sanitary and
epidemiological well-being of the population of the Russian Arctic for 2007-2020, laboratory studies of water quality in
centralized drinking water supply systems for 2018-2021 are analyzed. The geoinformation platform ArcGIS Server 10.7
was used to create the digital system. The concept and basic version of the geoinformation portal "Sanitary and
epidemiological well-being of the population of the Russian Arctic" has been developed, which is a multi-level system
for collecting, storing and analyzing data with a cartographic application for visualizing the results. The geoportal is the
first information cartographic Internet resource in Russia and in the world dedicated to the state of sanitary and
epidemiological well-being of the population. The geoportal allows you to visualize spatially-referenced data in the
context of municipal districts, constituent entities or the Arctic zone of Russia as a whole from the color indication of
territories. Allows you to visually identify the most problematic areas. The function of presenting data in tabular form
and in the form of histograms has been implemented. Within the framework of the Clean Water federal project, an
information system "Interactive map of drinking water quality control in the Russian Federation" is being created in order
to provide the population and authorities with information about the quality of drinking water at a specific address. In
2018-2021, technical requirements and formats for entering data on control points, the results of laboratory studies of
water quality of centralized drinking and domestic water supply systems were developed, an information system with a
mapping application for visualizing the results was created. The conducted approbation showed the effectiveness of the
developed systems, which made it possible to introduce them into the activities of Rospotrebnadzor.

Key words: Key words: sanitary epidemiologic wellbeing; geographic information system; Geoportal «Sanitary and
epidemiological well-being of the population of the Russian Arctic2; interactive drinking water quality control map.

Introduction

Today the problem of ensuring the sanitary and epidemiological well-being of the population
is a task of national security. Sanitary and epidemiological well-being of the population is the state
of health of the population, the human environment, in which there is no harmful effect of
environmental factors on a person and favorable conditions for his life are provided [1]. From the
moment of its creation to the present, the system of social and hygienic monitoring (SHM) - one of
the tools for ensuring sanitary and epidemiological well-being - has been functioning as a system for
the long-term collection, processing and analysis of data on the state of environmental factors
(atmospheric air, drinking water, soil, physical factors) and public health, medical, demographic and
socio-economic indicators [2]. Based on the results of the SHM, information materials are formed on
the state of the sanitary and epidemiological well-being of the population [3]. When conducting SHM,
difficulties arise: the search for indicators that are adequate to the goals of SHM and testify to the
influence of environmental factors on the health of the population. Methodological approaches to the
formation of programs for laboratory studies of the environment have not been sufficiently developed.
The possibilities of interdepartmental exchange of information on the state of health of the population,
natural-climatic, socio-economic and environmental-hygienic factors are limited [4]. The lack of a
differentiated approach to analytical data processing makes it difficult to establish causal relationships
between the health status of the population and the environment. The weakness of information support

is one of the main reasons for making insufficiently effective management decisions, which can lead
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to management errors in 85-90% of cases [5].

Modern society, taking into account the ever-increasing possibilities of digital information
technologies, has a reasonable need to inform about the state of sanitary and epidemiological well-being.
An analysis of domestic and foreign experience has shown that at present there is no full-fledged
cartographic online resource on the issues of sanitary and epidemiological welfare of the population.

The priority of creating open digital Internet resources that ensure the convenience of collecting,
processing and analyzing information is also emphasized in the passports of the federal project "Digital
Public Administration" [6] and the national project "Digital Economy of the Russian Federation" [7]. The
advantage of these technologies is the convenience of collecting, analyzing and visualizing information
directly related to the territory, which is especially important when working with large volumes of data
tied to large areas [4, §].

Among the promising tools for ensuring the sanitary and epidemiological well-being of the
population, the following should be highlighted:

- Automation of the collection and analysis of data on the sanitary and epidemiological well-
being of the population.

- Implementation of digital methods for data analysis using geographic information systems (GIS).

- Application of artificial intelligence to analyze large amounts of data on the state of public
health and environmental factors.

All of the above necessitates the creation of a single digital platform for the collection,
systematization and analysis of medical and demographic, socio-economic and sanitary and
epidemiological data.

The purpose of the study: development and implementation in the scientific and practical
activities of Rospotrebnadzor of a modern tool for collecting, processing, analyzing and visualizing
information on the state of sanitary and epidemiological well-being of the population.

Materials and methods

Data on the state of sanitary and epidemiological well-being of the population of the Russian
Arctic for 2007-2020, laboratory studies of water quality in centralized drinking and domestic water
supply systems for 2018-2021, ESRI ArcGIS for Server Advanced Enterprise 10.7, statistical data
processing.

Results

For visual representation of information on the state of sanitary and epidemiological well-
being of the population in the context of large areas, it is convenient to use electronic atlases, which
are traditionally divided into 5 types:

Type 1 - Fixed sets of video screen copies ("slides") or other raster cartographic graphics.

Type 2 - Generation of scalable vector maps (more often fixed sets) prepared on the basis of
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digital maps or a set of GIS layers, from visualizations of a fixed list of content elements.

Type 3 - Type Il electronic atlases with additional features, including access to the attributive
part of the data, its addition with user data, the introduction of new (usually point) objects and their
attribution, visualization.

Type 4 - Hybrid electronic atlases that provide visualization and navigation in heterogeneous
graphic and non-graphic environments.

Type 5 - Similar to the fourth type of electronic atlases, supplemented by the design and
creation of cartographic images, close or identical to full-featured cartographic visualizers.

At present, the improvement of the system for collecting information on the state of health of
the population and environmental factors is becoming relevant. The problems of collecting, analyzing
and visualizing large amounts of information related to the territory (“tied to a map”) can be
effectively solved using geographic information systems (GIS).

The concept of the Geoportal created by the authors is built on the basis of a geographic
information system (GIS), a database server and an array of information about the factors of the
human environment, the state of health of the population, socio-economic and medical-demographic
indicators using information-analytical tools and methods of spatial data processing.

The geoportal was created as a multi-level system for collecting, storing and analyzing data,
which is implemented on a cartographic basis and includes:

— the actual cartographic part;

— various spatial objects associated with the map;

— a set of analytical and calculation methods;

— managerial and expert decisions based on data analysis.

ESRI ArcGis Server Advanced Enterprise 10.7 software was chosen as the software
environment for implementation. The visual implementation is based on a website on the Internet
with access through a web browser window.

The geoportal covers the entire territory of the Russian Arctic, and these are 9 subjects wholly
or partially included in the Arctic zone and more than 60 municipal districts within them. For each of
them, a systematic collection of statistical information on the state of environmental factors and public
health is carried out.

The list of data uploaded and processed in the Geoportal covers all important indicators of
sanitary and epidemiological well-being in the territory.

Key features of the Geoportal include:

- implementation based on a geoinformation server, which provides interactivity and the
ability to access from anywhere in the country and the world through a web browser, as well as the

possibility of semi-automatic entry of relevant data from various sources thanks to the appropriate
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download services.

- the possibility of multi-level access for different categories of users: bodies and institutions
of Rospotrebnadzor, administrations of Russian regions, healthcare institutions, scientific and
educational institutions.

At its core, the Geoportal is the first in Russia (and, possibly, in the world) information
cartographic Internet resource dedicated to the problems of sanitary and epidemiological well-being
of the population as a whole.

Currently, a website has been created at rusarctic.com with informational content on the problems
of the impact of the environment on the health of the population in the Russian Arctic. The site has a
personal user account with the ability to download, upload documents and view the history of events.

The cartographic application of the Geoportal allows you to visualize arrays of spatially
referenced data in the context of municipal districts, constituent entities or the Arctic zone of the
Russian Federation as a whole with the possibility of color indication of territories (gradient fill).
Spatial analysis of the distribution of indicators and its visualization make it possible to visually

identify the most problematic areas according to the selected indicator. The function of presenting

spatially referenced data in tabular form and filtering them has been implemented (Fig. 1).
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Figure 1. Examples of visualization of data characterizing the saﬁitary and epidemiological well-
being of the population of the Russian Arctic

Data visualization tools have been developed using graphs, charts and histograms with the
ability to build a trend to predict the dynamics of an indicator based on an analysis over the past
period (Fig. 2).

In Russia, the regulation of drinking water quality remains the most important area of health
protection and improvement of the quality of life of the population [9]. An analysis of the state of
providing drinking water to the population of Russia for 2008-2017 revealed a number of main
directions for eliminating the existing shortcomings, which were reflected in the federal project

"Clean Water" [10].
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Figure 2. - Examples of data analysis characterizing the sanitafy and?mdémiological well-being of
the population of the Russian Arctic.

The most informative and reliable source for assessing the quality of drinking water are the
results of systematic laboratory studies during social and hygienic monitoring (SHM) and production
control [11]. In order to integrate data on the quality of drinking water, which makes it possible to
improve the accuracy of assessing the quality of drinking water and, as a result, to develop adequate
measures to improve the quality of drinking water, methodological recommendations were developed
and approved [12], which define approaches to the selection of control points in within the framework
of the SHM, taking into account the size of the population; model passports for collecting information
on the quality of drinking water have been developed; minimum mandatory lists of indicators for
monitoring the safety and quality of drinking water, depending on the location of the point; the
principles of organizing production control of the quality and safety of drinking water, the use of its
results for a comprehensive assessment of the quality of drinking water, etc. are proposed.

Within the framework of the Clean Water federal project, an information system “Interactive
map of drinking water quality control in the Russian Federation” (IS ICC) is being created, the main
task of which is to provide the population with information about the quality of drinking water at a
specific address [13]. In 2018-2021, technical requirements were developed, formats were developed
for entering data on control points, the results of laboratory studies of water quality in centralized
drinking and domestic water supply systems, and an information system was created (Fig. 3).

Information on more than 29.6 thousand drinking water quality control points of centralized
drinking water supply systems and more than 72 million results of laboratory tests conducted during
2018-2023 has been entered into the database of IS KIK.

In the ICC IS, analytical processing of the entire array of information collected in an
interactive map for each centralized cold water supply system is carried out to establish the
compliance of drinking water with the “quality” category, identify problematic aspects in the
organization of water supply to the population, predict the situation, and establish cause-and-effect

relationships in the field of “water- health” and the formation of managerial decisions.
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Figure 3. - Information system "Interactive map of drinking water quality control in the Russian
Federation" and information on the quality of drinking water

Discussion

At its core, the Sanitary and Epidemiological Well-Being of the Population in the Russian
Arctic Geoportal is an information and analytical system with an extensive database of environmental
factors and the state of health of the population, which can be used as an effective tool for assessing
the sanitary and epidemiological well-being of the population in the Russian Arctic as a whole and in
individual territories, as well as a tool for substantiating management decisions in the field of
preserving the sanitary and epidemiological well-being of the population and planning urban planning
and environmental activities.

Conclusion

Formed technical requirements for software and hardware. Methodological approaches to the
collection, analysis and visualization of information have been developed. A program has been
created for generating a summary file from FIF SGM templates and statistical reporting forms. A site
was developed on the basis of which a Geoportal with a basic set of functionality was deployed, and
a site "Interactive map of drinking water quality control in the Russian Federation". The primary

approbation of the efficiency and convenience of information resources was carried out.
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UDC 678: 613.6.02

IMPOPECCHUOHAJIBIK 3bIAHAYYJYKTYH TAACHUP BEPYY ITAPTBIHJIA
JAEPMATOJIOI'UAJIBIK OOPYJIAPJIBIH CTPYKTYPACBIHBIH O3I'OUOJIYKTOPY

Kpacasuna E.K., Sflusina U.B., Kproukosa E.H.

@.D. Dpucman ameinoacwl eucuena Dedepandvik unumutl 60poOPY KApOApaapObiH VKYKMAPbIH
AHCAHA  AOAMOBIH  HCAUWOO UUSUNUKMYYIYSYH KOPeoO MAapMAcblHOAebl KO30MO1000 00HYA
Deodepandvik  kvizmamvl, Pedepandvik OwO0HcemmuKx unumuli mexemecu, Mockea, Poccus
Deodepayuscol

Kopymynody. Axwipkbl xpuinapbl Poccuss ®enepainuschliHIa aHBIKTAITAH MPOQPECCHOHAIIBIK
OOPYHYH JIEHII3JIMHUH TeMeHeecyHe kapabactan (2012-xbuinan 2021-xbuira ueiinn 56,9%ra)
2021-pIIBl OHAYPYLITYK XUMHUSIBIK (DAKTOPIOPIYH TaacUpH MEHEH OaiIaHBbIIIKaH OopyJiap
OapAblK JKaHbl aHBIKTaJIraH mpodeccuoHanablKk oopynapabiH 14,8% Ty3eT. 3bIIHAYY 53MreK
[IAPTHIHJIA WUINTETEH XYyMYIIUyJapAblH JCH COONYTYH jKaHa MPOo(eCcCHOHANIBIK y3aK HIITOOCYH
CaKTOO YYYH MpodeccHoHaNABbIK TEPH OOpYJApblH 3PTE€ aHBIKTOO, IApbUIOO >XKaHa ajAblH alyy
COIIMAIIIBIK-)KOHOMHKAJIBIK JKaKTaH 9H YOH MaaHure 33. buzaun usmigeenepyO0y3ayH MakcaThl UpU
MallMHa Kypyydyy WHIIKaHa/Ja Kel JKbUIJaH Oepu WUINTEreH >KyMYIIYyJapJblH apachlHaa
JIEPMaTOJIOTUSIIBIK O0PYJIapAbl W3HWIIO6, TEPUHUH MPOPECCHOHATIBIK MATOJOTHUSACHIHBIH KaHa
npodeccuoHaNbIK ~ CTUTMaHbIH ~ OalTanKkbl KOPYHYIITOPYH AaHBIKTOO Ooirod. buzaun
M3WIA06JIopYOY3AYH KYPYIIYHIe HPU MallTMHA KypYy4dy HIIKAaHAaa Kol )KbuiaH Oepu umrereH 680
KYMYIIUyJapaarsl JepMaTOJIOTHUIBIK OOpYJIapblHa aHANU3 KXYPry3yiaay, anapabiH 201 3eisHIYY
OMTeK MIAPTTAPBIHIA HINTEreH, 5 XKbUIAAH 25 KbUITa YSHMHKH WII CTAXBICBI MEHEH OonroH, 24
xamrtaH 69 kalika 4eWHHKH asygap OOJroH, TOMOHKY NpOo(ecCHOHANABIK TONTOPY ajbIHTaH:
MOJIMPOBIIMKTEP, METALIAAPABl KaHA DJPUTMENCPAN DPUTYYUYJIOp, DIEKTP MUPETyydylep,
KBIIMAJIOOUYJIap,  DJIEKTPO3PO-3UOHUCTTEpP,  MHUPOMETPHUCTEP, HACOCTYK  CTAHLMSUIAPJIbIH
MalIMHUCTEPH, CJIeCaph-uOTYNTYyydylap, TepMUCTAMAAp, TalbBAaHUKTEp JKaHA Oarmkamap.
Nmkanamarsl HErwM3ru KarbIMChi3 (DakTopsiop (aTallblH SMIeK IIApTTapBIHBIH 0aamoocy OoroHYa
(ADILIB)) MHKpPOKIMMATTBI SKBUIBITYY4y XUMHSUIBIK JKaHa (u3ukanbslk (akropiaop OOIroH.
Kymyuraynapasia 31,8% (210 agam) TepUHUH MATONOTHUSICHI AHBIKTANAbI. AHBIKTAITaH TEPUHUH
naToJIOTUsIapsl: anuaepmos 46 (21,9%), anneprusuisik gepmaro3nop 34 (16,2%), 21 (10%), ncopuas
15 (7,1%), cebopeitnnuk nepmatut 16 (7,6%), 6e3etku oopycy 12 (5,7%), atonusisik nepmarur 11
(5,2%), 3p1IH1YYy Mec xaHbl naiaa 6onron mmmukTep 41 (19,5%), TepuHuH Oarika oopyiapbl jKaHa
omkamap 14 (6,8%). Ote kem ke3gemryydyy OpodecCHOHANABIK CTUIMajgap: MO30JIYYIYK,
MaH’KaJIap/IbIH jKaHa allaKaHarbl THIIEPKepaTo3, alakaHIblH OeTUH/ETH runepkepatody 35%ma (231
agaMm) OENTWICHTeH, HETW3WHEH aOpa3uBIWK MaTepuajjgap MeHeH Oaima"slmTa OOJTOH
KBUIMATI00UyJIapa, NOJUPOBILUKTEP/IE, OLIOHI0M 3J1€ AIIEKTPOIPO3UOHUCTTEPIC JKaHA IJIEKTP-Ta3
MEHEeH Mmuperyyuyliepae OonroH. TepuHuH snuaepMo3 jkaHa NPO(ECCHOHAIABIK CTUTMajap
TYPYHAOTY CIenu(UKaIbIK ©3repyyJiepy aHBIKTaNTaH, al dMH JePMATOJOTHSUIBIK OOpYJIapIbIH
KaJlraH CTPYKTYpPAachlHJa MHUKO3J0Pro Kapara »aHa ajuIeprusjIblK epMaTo3aop OOOHYA KAk
MOMYJAMUIBIKTAH OJIYTTYY alblpManiaHOailT, ce0opesIblK AepMATUT - MOMYJIALUSIBIKTaH Oup a3
xoropy. JKyprysyiaren usnineenep TEpHUHHH NPO(ECCHOHAIIBIK MATOJOTUSCHIHBIH TY3YJIYYCY
0OIOHYA MOTCHIMAIIBIK TOOOKENIIUK TOOYH aHBIKTOOTO MYMKYHAYK Oepiu, AeMeK Oy WIKaHaaa
TEPH OOPYIIAPBIH ATABIH aTyyAarbl a3bIPKbI YUyPAYH BIKMAJIaphIH UIITEI YBITYY KaHa UIIKE alllbIpyy
Kepekx.

Herusru ce316p: MeIHMLIMHAIBIK TEKIIEPYYIep, MPO(EeCcCHOHANABIK JepMaTo30p, SMIECKTHH
3BISIHAYY IApPTTaphl
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OCOBEHHOCTH CTPYKTYPBI JIJEPMATOJIOTUYECKOM
3ABOJIEBAEMOCTH B YCJIOBUAX BO3I[EP1§TBHH IMPO®ECCHUOHAJIBHBIX
BPEJHOCTEH

Kpacasuna E.K., flusina U.B., Kproukosa E.H.

Deodepanvroe O100xcemuoe yupexcoenue Hayku DPedepanbHvill HAYUHBIL YeHmp 2USUeHbl UMEHU
@.D. Dpucmana DedepanvHoll cryxHcObLL NO HAO30py 6 cghepe 3awumvl npas nompedumenel u
bnacononyyus uenoseka, Mockea, Poccutickas @edepayus

Pe3ztome. HecMoTps Ha BBISBIISIEMOE CHI)KEHHE YPOBHS IpodeccnoHanbHoit 3a0oseBaemoctr B Poccuiickoit denepanuu
3a nocneanue roapl (Ha 56,9% c 2012 mo 2021rr) 3abosieBaHus, CBA3aHHbIE C BO3/CHCTBHEM NMPOM3BOJICTBEHHBIX
XUMHUUYECKHX (akTopoB, cocraBisieT 14,8% OT Bcex BIEpBbIe BBIABICHHBIX NpodeccroHanbHbIX 3a0oneBannii B 2021
rony. PanHee BbIsBIEHME, JeueHMEe U NpoduIaKTHKa NPOPECcCCHOHATIBHBIX 3a00JIeBaHUH KOXH HMEIOT Ba)KHOE
COLMAJIbHO-)KOHOMHYECKHE 3HAUEHHE JUIsl COXPAHEHUs PO(ECCHOHAIBLHOTO J0JTOJIETHS U 3/I0POBbSl PabOTAIOIINX BO
BpEeIHBIX yCNOBHAX Tpyxaa. Llempio Hamiero mcciemoBaHHs OBUIO M3YyYUTHh AEPMATOJIOTHYECKYIO 3a00JI€BAa€MOCTH Y
CTOXUPOBAaHHBIX pabOYMX Ha KPYIMHOM MAIIMHOCTPOUTEIHHOM NPEANPHSTHN, BBIIBUTh HadalbHBIC IPOSBICHUS
po¢eCCHOHAIBHOI MAaTOJIOTHH KOXH W TPOo(ecCHOHaNbHBIE CTUTMBL. B Xoze Hamrero mcciegoBaHHs OBLT MPOBEIEH
aHaMW3 JIepMaTOJIOTHYeCKOr 3aboyieBaeMocTH, 00ciemoBaHHBIX 680 pabo4ynMx KPYIMHOTO MAIIMHOCTPOUTEIHLHOTO
npeanpusaTs, u3 Hux 201 jKeHIIMHA, CO cTaXXeM paboThI OT 5 110 25 JeT BO BPEAHBIX YCIOBUAX TPYa, B Bo3pacte oT 24
110 69 1net. npodeccHoHaNBHBIE IPYNIBI OBUIH IIPEACTABICHBI: TOJUPOBIINKAMH, IIABUIBLIIMKAMH METAIJIOB H CIIJIABOB,
JIEKTPOCBAPIIMKAMH, HIIM(OBIIMKAMY, 3JEKTPO-IPO3HOHUCTAMH, IHPOMETPUCTAMH, MAUIMHUCTAMU HACOCHOW
CTaHIMH, ClIECapsIMU-COOPIIMKAaMH, TEPMUCTAaMH, rajJbBaHUKaMu U Jp. OCHOBHBIMU HEOJIAaronpHUsTHBIMH (akTopamu
MPOU3BOJICTBCHHON cpenbl (10 JaHHBIM CIEIHanbHON oueHku ycioBuil Tpynma (COVYT)) Obum XUMHUYECKHHA U
¢dusnyeckuii pakTop, HarpeBaronii MUKpokIuMaT. Hamu BeisiBiieHa natosorust Koxu y 31,8% padounx (210 yenosexk).
BrlsiBiieHHas TATOJIOTUS KOXKH ObLIa MpeacTaBicHa: snuaepmos 46 (21,9%), amieproaepmatossl 34 (16,2 %), 21 (10%),
nicopuas 15 (7,1%), cebopetinsrit nepmatut 16 (7,6%), yrpesas 6oxe3sb 12 (5,7%), atonmmaeckuii nepmatut 11 (5,2%),
noOpokavyecTBeHHbIE HOBooOpazoBanusa 41 (19,5%), npyrue 3aboneBanust koxu u ap. 14 (6,8%). Hambonee wacto
BCTpedaeMble MPO(eCCHOHATBHBIC CTUTMBI: OMO30JICIIOCTH, THIIEPKEPaTo3 MaNbliaxX 1 JaJOHHOW IMMOBEPXHOCTH JaI0HEH
ot™eqanuch y 35 % (23 14enoBex), B OCHOBHOM y IUTH()OBIIMKOB, MOJIMPOBITUKOB, KOHTAKTHPYIONINX ¢ aOpa3uBHBIMU
MaTepHaJlaMH, a TAKXKe JIEKTPOIPO3HOHUCTOB H 3JIEKTPO-Ta30CBAPIINKOB. BEUIH BEBISBICHBI CTICITU(PIYECKIEC N3MEHEHHUS
KOKH B BHJIE SIHIEPMO3a ¥ IPO(PEeCCHOHAIBHBIX CTHTM, a B OCTAJIFHOM CTPYKTYpa IepMAaTOJIOTHIecKoi 3a00JI1eBaeMOCTH
3HAYUTEJIBHO HE OTJIMYACTCS OT OOILCNOIYJISIMOHHON MO JUIEProAepMaTo3aM M B OTHOLIEHWH MHUKO30B, HECKOJIBKO
BBILIIE MOMYJISIIMOHHOK- ceOopeiublii nepmatut. [IpoBeneHHBIE HWCCIENOBaHMS IO3BOJIMIM BBIICIUTH TPYIIBI
MOTEHLMAJIBHOTO PUCKA 110 ()OPMUPOBAHUIO NMPOHECCHOHATBHON MaTOJIOIMU KOXH, YTO HEOOXO0MMO ISl pa3paboTKH 1
BHEJ[PEHHSI COBPEMEHHBIX METO/I0B NPO(MIAKTHKH 3200JIeBaHUI KOKM HA JAHHOM IIPEIPHSITHH.

KaioueBsie ci1oBa: npoocMoTpEL, TpodeccuoHalIbHbIE ASPMaTO3bl, BPEIHBIE YCIOBUS TPY/1a

FEATURES OF THE STRUCTURE OF DERMATOLOGICAL MORBIDITY
UNDER CONDITIONS OF EXPOSURE TO OCCUPATIONAL HAZARDS

Krasavina E.K., Yatsyna L.V., Kryuchkova E.N.

Budgetary Establishment of Science “F.F. Erisman Federal Scientific Center of Hygiene” of the Federal
Service for Surveillance on Consumer Rights Protection and Human Well-being, Moscow, Russian
Federation

Abstract. Despite the detectable decrease in the level of occupational morbidity in the Russian Federation in recent years
(by 56.9% from 2012 to 2021), diseases associated with exposure to industrial chemical factors account for 14.8% of all
newly diagnosed occupational diseases in 2021. Early detection, treatment and prevention of occupational skin diseases
are of great socio-economic importance for maintaining occupational longevity and health of workers in hazardous
working conditions. The aim of our study was to study dermatological morbidity in trained workers at a large machine-
building enterprise, to identify the initial manifestations of professional skin pathology and professional stigmas. In the
course of our study, an analysis of dermatological morbidity was carried out, examined 680 workers of a large machine-
building enterprise, of which 201 were women, with work experience from 5 to 25 years in hazardous working conditions,
aged from 24 to 69 years. professional groups were represented by: polishers, melters of metals and alloys, electric
welders, grinders, electro-erosionists, pyrometrists, pump station operators, fitters, thermists, galvanizers, etc. The main
unfavorable factors of the working environment (according to a special assessment of working conditions) were a
chemical and physical factor heating the microclimate. We have identified skin pathology in 31.8% of workers (210
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people). The revealed pathology of the skin was presented: epidermosis 46 (21.9%), allergic dermatosis 34 (16.2%), 21
(10%), psoriasis 15 (7.1%), seborrheic dermatitis 16 (7.6%), acne disease 12 (5.7%), atopic dermatitis 11 (5.2%), benign
neoplasms 41 (19.5%), other skin diseases, etc. 14 (6.8%). The most common professional stigmas: calluses,
hyperkeratosis of the fingers and the palmar surface of the palms were noted in 35% (231 people), mainly in grinders,
polishers in contact with abrasive materials, as well as electroerosionists and electric gas welders. Specific changes in the
skin in the form of epidermosis and occupational stigmas were identified, but otherwise the structure of dermatological
morbidity does not differ significantly from the general population in terms of allergic dermatoses and in relation to
mycoses, slightly higher than the population one - seborrheic dermatitis. The conducted studies made it possible to identify
potential risk groups for the formation of professional skin pathology, which is necessary for the development and
implementation of modern methods for the prevention of skin diseases at this enterprise.

Key words: professional examinations, occupational dermatoses, harmful working conditions

Introduction

Health-saving technologies and methods are the priority tasks of preventive medicine. Despite

the detectable decrease in the level of occupational morbidity in the Russian Federation in recent
years (by 56,9% from 2012 to 2021), diseases associated with the effects of industrial chemical
factors, which are the leading etiological cause of occupational skin dermatoses, account for 14,8%
of all newly identified occupational diseases in 2021.
The prevalence of this pathology, not only in the Russian Federation, but also in other countries, is
associated with the presence of labor processes where workers have contact with substances of an
allergizing and irritating nature. There are still industries with significant manual labor and types of
professions where human manual labor cannot be avoided (medicine, hairdressers, etc.). It should be
noted that occupational skin diseases are among the five most frequently reported occupational
diseases in Europe. [9,7]

According to foreign authors in Germany, occupational allergodermatoses (eczema, contact
dermatitis) account for 90% of all diseases associated with professional activity. Occupational pathology
of the skin is most often represented by contact allergic dermatitis in young workers working in the
healthcare, metallurgical, food or construction industries, working in a barber shop. Identification of
occupational groups at risk of developing this pathology and identification of causal allergens is one of
the basic aspects in the development and implementation of preventive measures. [5].

Earlier detection, treatment and prevention of these diseases are important due to the fact that
the progression of the disease is accompanied by disability, both temporary and long periods of
disability, up to the loss of the ability to carry out their professional activities, which can have
significant socio-economic consequences. [7,6]

Many body systems (central nervous system, digestive, endocrine and others) are involved in
the development of allergic dermatoses, occupational etiology. Data on immunological, humoral,
neurovegetative and metabolic disorders detected in these diseases have been accumulated. All this
gives reason to consider allergic dermatoses as multifactorial diseases. [2]

The skin provides first-line protection from environmental influences and includes physical, chemi-

cal and biological protection. One of the important aspects contributing to the development of occupational
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pathology of the skin is a violation of the normal functioning of the skin barrier. Factors contributing to this
include: genetic factors (mutations of the filagrin gene), exposure to skin-irritating substances in the course
of work, as well as affecting the structure and composition of the stratum corneum [8].

The purpose of our study was to study the dermatological morbidity of trained workers at a
large machine-building enterprise, to identify the initial manifestations of occupational skin
pathology and occupational stigmas.

Materials and methods

We examined 660 workers, 201 of them women, JSC " Moscow machine-building enterprise
named after V.V. Chernyshev", with work experience from 5 to 25 years in harmful working
conditions, aged from 24 to 69 years, professional groups were represented by polishers, smelters of
metals and alloys, electric welders, grinders, electro-erosionists, pyrometrists, pumping station
machinists, assemblers, thermists, electroplators, etc.

The main unfavorable factors of the production environment (according to the special
assessment of working conditions (SAWC)) were represented by chemical, physical factors and a
heating microclimate.

Results and discussion

We found that the total dermatological morbidity was 210 people (31,8% of the total number
of the examined contingent).

The most common skin pathology: epidermosis (dryness of the skin, peeling of exposed skin,
cracks on the hands) 46 (21,9%), allergodermatoses (eczema, allergic dermatitis) 34 (16,2%),
mycoses (onychomycosis, creatomycosis) 21 (10%), psoriasis 15 (7,1%), seborrheic dermatitis 16
(7,6%), acne 12 (5,7%), atopic dermatitis 11 (5,2%), benign neoplasms (angiomas, keratomas,
melanocytic nevi) 41 (19,5%), other skin diseases (vitiligo, ichthyosis, etc. 14 (6,8%).

Allergic diseases of occupational etiology were not identified, however, a significant
percentage of workers with epidermosis phenomena (dryness, peeling, cracks in the skin of the hands)
were noted, this pathology was found in grinders (in combination with onychomycosis), polishers,
modelers of smelted models, electroerozionists exposed to both chemical and physical factors. The
most frequently encountered professional stigmas: numbness, hyperkeratosis of the fingers and palm
surface of the palms were observed in 35% (231 people), mainly among grinders, polishers in contact
with abrasive materials, as well as electroerozionists and electro-gas welders.

Conclusion

Thus, employees of a machine-building enterprise exposed to a complex of harmful occupational
factors (chemical, physical, thermal) revealed specific skin changes in the form of epidermosis and
occupational stigmas (35%), the structure of dermatological morbidity does not differ significantly from

the general population in terms of allergodermatoses (20-25% of the population) [1], with respect to the
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lesion nail plates with fungal infection (in the population up to 10%) [3], slightly higher than the
population: seborrheic dermatitis (in the adult population 1-2%) [4].

The detection of manifestations of epidermosis in workers is an important aspect of the
prevention of occupational skin pathology, a risk group for the development of occupational
dermatoses is formed from a group of workers with these phenomena.

Common skin diseases of an allergic nature (atopic dermatitis, eczema, urticaria) deserve
attention, since workers with a history of this pathology require timely treatment in case of
exacerbation and are at risk for the formation of professional skin pathology.

Thus, our research has allowed us to identify the main common skin diseases and skin
conditions that precede the development of occupational pathology, as well as professional stigmas
that have appeared in workers in the course of their work. Based on the data obtained, groups of
potential risk for the formation of occupational pathology of the skin are identified and require closer
attention from dermatovenerologists. The results obtained are the basis for the development and
implementation of modern methods for the prevention of skin diseases at this enterprise, taking into

account industrial hazards.
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KbIPT'bI3 PECIIYBJIMKACBIHAA SMI'EK 'NMI'MEHAHBIH UJIUM KATAPDBI
OHYI'YYCY

Banaauesa I'.O.12, [lusunckas T.A.2, Arambaesa P.M.2, Kaceimos O.T.!

!Kvipewiz Pecnybnukacvinoin Caramammelk cakmoo munucmpnueunun Koomoyx canamammolx
cakmoo yiymmyxk uHcmumymy, buwikex .
U K. Axynbaes amvinoazvl Koipaviz mamniexemmux Meouyunaivik akademuscol, Buuikex ul.

KopyTtynay. byn makanama Keipreiz Pecniy0rkachiHa SMT'€K TUTHEHACHIHBIH MMM KaTapbl KAJTBINITAHBIIIBIHA TAPBIXBII
kaHa anmabwii cepem Kapanar. TapbIXblii MaamsIMaTTaplbl H3WIAOO ap KaHIall IoOpJiIopao ap KaHAaid dSMTreK
MIPOIIECCTEPUHIH KaHa ap JalbIM ©3repyH TypraH eHAYpPYII IapTTapbIHBIH KyMYITIyJIapIslH OPraHH3MIHE THATH3TeH
TaaCHPHUH U3NII06Te MYMKYHAYK Oepau. M3mineeHyH KypyIIyHIe OU3 sMrek KOOICY3ayTy jKaaThIHa OMIIMMANH JKaHa
MIPAaKTUKAHBIH OHYTYLIYH OPHOTTYK, OYyJI )KyMYIIdyJIap eHAYPYIITYK Y6Hpe/1e JeH COOyKTY CAKTOO MEHEH TyII OONTOH
KOUTeHIYH MaaHWIYYJYTYH KepcoTyn Typar. TapbIXblil TEHACHUMSIIAPAbl KbUIAAT TAN00 apKbUIyy H3WIOO dMIeK
KOOICY3IyTYHYH MapaJurMalapblHIarbl HETU3THM MbIi3aM YEHEMIYYIYKTOpIy >KaHa e3repyyJiepay aHBIKTaWT kKaHa
OMIeK MIAPTTapbIH JKAKIIBIPTYY CTpaTervsuiapblH MaalbiMAaWT. MBIHAAH THILIKAPbl, H3WIA06 3MIeK LIapTTapbiH
KAKIIBIPTYYTa JKaHA KYMYIIYyJIap IbIH KaJIIbl )KbIPTaTYbLIBITBIH KAMCHI3 KbUTYyTa OarbITTaIraH JCH COONYKTY YbIHI00
’KaHa aJJblH alyy 4apajapblH MILTEN YBITYY >KaHa WUIIKE allblpyy MEHEH AaMWIJCHTEeHIEH, aHbIH >KbIHBIHTHIKTAPbIH
MIPAaKTHUKAJBIK KOJIOHYYHY 0aca 6enrmneiiT. OKyMymTyyJap jkaHa agucTep YIyH MaaHIITYY MaajlbIMaT KaTaphl KbI3MaT
KBUITAaH W3WIAOOHYH JKBIMBIHTBIKTAPHl SMI€K THUTHEHACHI XOHYHIOTY WINMIMH OHYTYIIYH JXaHa aHBIH KOOICY3
KYMYIITIy 40HPOHY KaMChI3 KbUTyyTa OSpHITeHINTHH 0aca OeNTHIeHT, ommoH 10 251e Kbiprei3 PecryOnukachkl yayH rana
aMec, Oarrka eJaKesiop YIYH 1a 6aanyy MaalbIMaTTapabl OeperT.

Herusru ce3gep: sMrex TMTHEHACH!, ajIblH alIyy, TOO-KEH OHOep >Kaifbl, OMIHK TOOIOpP, MAaKCHMAJIIYy >KOJI OepHiTeH
KOHIICHTPAIUS, UIITOO )KOHIOMIYYIYTY.

PA3BBUTUE 'NI'NEHBI TPYJIA KAK HAYKH B KBIPTBI3CKOM PECITYBJIHUKE
Banammesa I'.O.12, lluBunckas T.A.2, Atambaesa P.M.2, Kaceimos O.T.],

'Hayuonanvnori  uncmumym  obwecmeennozo 300posvsi  Munucmepcmsa  30pagooxpaneHnus
Kuipevizckou Pecnybnuku, 2. buwkex
’Kuipevizckas cocyoapemeennas meouyunckas akademus um. UK. Axynbaesa, 2. Buwxex

Pe3tome. B nanHO# cTaThe paccMaTpHUBAETCS UCTOPUISCKUH U JIUTEPATYPHBIA 0030p CTAaHOBIIEHHE TUTHEHBI TPYIa, KaKk
Hayku B Keipreckoii PecyOnuku. VccnemoBanne MCTOPUYECKHAX JAHHBIX MTO3BOJIIIO M3YYHTH BIMSHHE PA3JIMIHBIX
TPYZOBBIX TPOIECCOB U TIOCTOSHHO MEHSIONIMXCS TIPOU3BOACTBEHHBIX YCIOBHH Ha OPTaHU3M pabounX B Pa3HBIC SMOXH.
B xopme m3ydeHnss HaMH yCTaHOBIICHO PAa3BUTHE 3HAHUN M MPAKTUKU B 00JIACTH O€30TIaCHOCTH TPy, YTO yKa3bIBaeT Ha
BaXHOCTB IIPOOJIEMBI, C KOTOPBIMH CTAIKHBAINCH PAOOTHHUKH IIPH COXPAHEHHUH 3I0POBbHSI B YCIOBUAX IIPOU3BOACTBEHHON
cpensl. [TyTeM TIIATENHPHOTO aHAN3a UCTOPHYCCKUX TEHICHIIMIA MCCIICJOBAHUC BBIABILICT KIIFOUCBBIC 3aKOHOMEPHOCTH
Y U3MCHCHUS B MapaaurMax 0e30MacHOCTH TPyAa U MH(DOPMHUPYET O CTpATErusx yIydlieHUs yciaoBuil Tpyna. Kpome
TOT0, B HCCIICAOBAHUH IOMYCPKUBACTCS MPAKTHICCKOE NPUMECHEHUEC €ro Pe3yJbTaTOB, O YEM CBHICTCIbCTBYCT
pa3paboTka U peann3anus Mep MO YKPEIUICHUIO 30POBbs M MPO(UIAKTUKE, HATPABICHHBIX HA YIYYIICHHE YCIOBHIA
Tpyda u o0ecredeHHe oOmero Onaromonydus pa0odmx. Pe3ynbTaThl HCCIICAOBAHUS, KOTOPBIC CIIY)KAT BaKHOM
uHpOpMAaNUeH I YYCHBIX U CIICI[HATUCTOB, OAYEPKUBAIOT PA3BUTHE HAYKH O TUTUCHE TPYJa U €€ MPUBEPKEHHOCTh
obecrieueHno 6e30macHO pabodei cpelibl, a TaKKe MPEIOCTABISIOT IIEHHYI0 HH(GOPMAIIHIO He TOIBKO sl KbIpTeI3cKoit
PecyOnmku, HO 1 A1 IPYTHX CTPaH.

KiioueBble cjoBa: TurneHa Tpyna, MpoQMIAKTHKA, TOPHOPYIHAs MPOMBIIIICHHOCTh, BBICOKOTOPHE, IpPEAETHHO
JIOTyCTUMas KOHIICHTpAIHs, paboTOCIIOCOOHOCTb.
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DEVELOPMENT OF OCCUPATIONAL HYGIENE AS A SCIENCE IN THE KYRGYZ
REPUBLIC

Bapalieva G.0.!2, Tsivinskaya T.A.2, Atambaeva R.M.2, Kasymov O.T.!

!National Institute of Public Health of the Ministry of Health of the Kyrgyz Republic, Bishkek,
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’I.K. Akhunbaev Kyrgyz State Medical Academy, Bishkek, Kyrgyz Republic

Abstract. This article examines the historical and literary review of the formation of occupational hygiene as a science
in the Kyrgyz Republic. The study made it possible to study the influence of various labor processes and constantly
changing production conditions on the body of workers in different epochs. By carefully studying historical data, the
study guides the development of knowledge and practice in the field of occupational safety and shows important
milestones and challenges that workers face while maintaining their health. Through a thorough analysis of historical
trends, the study identifies the main patterns and changes in occupational safety paradigms and informs about strategies
for improving working conditions. In addition, the study emphasizes the practical application of its results, which is
confirmed by the development and implementation of health and preventive measures aimed at improving working
conditions and ensuring the general well-being of employees. The results of the study, which serve as important
information for scientists and specialists, emphasize the development of occupational health science and its commitment
to ensuring a safe working environment, and also provide valuable information not only for the Kyrgyz Republic, but also
for other countries.

Key words: occupational hygiene, prevention, mining industry, highlands, maximum permissible concentration, working

capacity.

Introduction

In the post-war years, during the period of stable development of industrial construction,
agriculture and the mining industry in the Kyrgyz Republic, scientific developments in the field of
occupational health began to be carried out.

Domestic founders in the study of occupational health were F.S. Okolov and K.A. Arshinov.
In 1947, they compiled maps for the systematic study of the sanitary situation at the enterprises of the
food and mining industries, which contributed to the quality of supervision of these objects in the
Republic. In 1948 K.A. Arshinov and A.I. Preobrazhensky, in order to increase efficiency and reduce
morbidity among workers at mining enterprises in Ak-Tyuz, Khaidarkan and Kadamzhay, conducted
a sanitary assessment of production processes, as a result of which health measures were developed
and implemented [1, 2].

In the scientific studies of V.M. Perelygin, the sanitary and hygienic characteristics of working
conditions at sugar factories in Kyrgyzstan are described. As a result, recommendations were
developed and implemented to improve technology and improve labor health, which made it possible
to significantly reduce occupational injuries and morbidity among workers [3, 4, 5, 6, 7]. After
defending his Ph.D. thesis (1954), V.M. Perelygin continued his research. His next work was the
study of the physicochemical, biological and radiological composition of dust in bast and cotton
ginning plants. According to the results of the studies, the role of organo-mineral aerosols in
occupational pathology was noted and the maximum permissible concentration of dust in bast
factories was established [5, 6, 7, 8, 9]. With the participation of V.M. Perelygina, V.I. Ershova, M.B.
Shpirt studied working conditions at the Osh silk processing plant and developed hygiene
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recommendations that gave a great economic effect [5]. For the first time in the conditions of Central
Asia, V.M. Perelygin with his students L.A. Nesterova and E.V. Doroshchuk carried out work on the
prevention of occupational diseases among workers in grain production and established the maximum
permissible concentration of grain dust in the air of the working area, approved by the USSR Ministry
of Health. Also, under his leadership, Ph.D. Perlovskaya (1972) on the topic "Toxicological and
hygienic study of fenuron in the rationale for hygienic measures and its safe use in the national
economy" [5, 8, 9].

G.A. Gudzovsky with his students: A.D. Dzhumabaev [10], G.G. Shcherbakov [10], Yu.P.
Popov[10, 11] and R.G. Grishchenko [11] studied the effects of mixed and metallic dust from the
mines of Kyrgyzstan on the lungs, which is formed in the conditions of metallurgical production. For
the first time G.A. Gudzovsky studied the effect of antimony and its compounds on the body, and
also established their cytotoxic and skin effects, as a result of which three hygienic standards (MPC)
for its compounds were substantiated [12, 13].

In connection with the development of high-mountainous regions for the solution of national
economic problems, the study of physical performance, as well as the problem of human adaptation
to production work in the mountainous climate of the Republic, was of keen interest. It is known that
until the 1970s this section of occupational health was little studied. In this connection, the associate
professor of the department of general hygiene B.S. Mambetaliev carried out scientific work, which
made it possible to assess the severity of the labor process in the mining industry in terms of energy
consumption, as well as to develop standards for the regime of work and rest in the scientific
organization of labor and wages for workers. B.S. Mambetaliev with his successors continued to
study the peculiarities of labor in high mountains, so, under his leadership, 2 doctoral and 8 master's
theses were defended [14-18].

An important contribution to the development of occupational hygiene and physiology was
made by Professor K.U. Akynbekov. His scientific research was aimed at studying various aspects of
the adaptation of the human body to the production and sanitary conditions of work of miners in the
middle mountains of Kyrgyzstan and the physiological and hygienic assessment of the work of sheep
breeders on remote pastures. Based on the results of the work carried out, a number of regulatory and
security documents were prepared, which were used in the decisions and resolutions of the collegium
of the Ministry of Health of the Republic. A special registration form No. 54 "Report on medical
assistance to livestock breeders" was developed and approved, and a draft Government Decree "State
Program for the Protection of Livestock Breeders' Health for 1996-2000" was prepared. A license
and an incentive prize from the agency “Kyrgyzpatent” were obtained for registered titles of
protection, based on samples of special clothing [19, 20, 21]. Students in the field of occupational

health K.U. Akynbekov were K.O. Dzhusupov (1996) and A.A. Orozalieva (2000) [22].
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Along with K.U. Akynbekov, scientific research was carried out by O.T. Kasymov. His works
were devoted to the organization of labor on a rotational basis in extreme conditions of high mountains,
as a result of which recommendations were developed for maintaining and strengthening health, as well
as extending the life and working capacity of workers [5, 23, 24, 25]. Under the leadership of O.T.
Kasymova in the field of occupational health carried out scientific work: A.A. Burabaeva (2000), V.A.
Abdyldaeva (2003), K.K. Sadyrbekov (2005), K.M. Ormonkulova (2005) and others [22].

A significant contribution to the development of occupational health was made by B.M. Shpirt
and Yu.l. Manuilenko. According to the results of scientific activity of B.M. Shpirt developed
recommendations for optimizing the working and living conditions of transhumant workers in
mountain climatic conditions, and the frequency of medical examinations. Together with Yu.lL
Manuilenko developed guidelines for the training of workers and engineering workers (ITR) at
industrial and agricultural enterprises. Scientific research Yu.l. Manuylenko, on the problem of
working conditions for livestock breeders at the stages of obtaining and processing natural wool, the
development of “Hygienic recommendations for the maintenance of points for electromechanical
shearing of sheep” was developed. Based on the results of the study, 36 types of standard projects of
electromechanical shearing stations for sheep for a different number of shearing machines for all
climatic regions of the USSR were developed, and an industry standard OST 1795884 “Processes of
manufacturing enterprises for the primary processing of wool. Safety requirements” [26-31].

Conclusion. When conducting a historical and literary analysis, it was established that the initial
contribution to the development of occupational health was made by F.S. Okolov and K.A. Arshinov on
the study of sanitary working conditions at the enterprises of the mining and food industries. Also, V.M.
Perelygin and G.A. Gudzovsky with his students. They were the first to establish the maximum
permissible concentrations of harmful substances in the air of the working area.

Since the 1970s, the greatest attention has been paid to occupational health in the mining
industry at various altitudes. The main contribution of this area belongs to B.S. Mambetaliev, K.U.
Akynbekov, O.T. Kasymov and other scientists.

In general, the importance of the introduction of evidence-based comprehensive health-
improving measures and compensation for harmful natural and industrial working conditions in the
mountains, as well as for a cycle of scientific works on high-mountain medicine Kasymov O.T.
(1996), Mambetaliev B.S. (1998) were awarded the title of "Laureate of the State Prize of the Kyrgyz
Republic in the field of science and technology."

Thus, during the period of the analysis (1947-2005), 34 scientific papers were prepared, of
which 27 candidate and 7 doctoral dissertations. The results of scientific work contributed to the
improvement of working conditions and increased efficiency among workers in industry and

agriculture, and also gave a positive economic effect.
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UDC 613: 378: 147

XOPEOT' PA®USAIBIK OKYY KAWUJIBIH JKAHA MY3BIKAJIBIK MEKTEII-
UHTEPHATTBIH OKYYUYJIAPBIHBIH C BATAMUHU KAHA KAJBIIMA MEHEH
KAMCBI3 BOJIYIIIYH BAAJIOO

Kepumbaena U. b., Icenamanosa M. K., Koukoposa ®.A.

U. K. Axynbaee amoinoazol Kvipewiz mamniekemmux MeOUuyuHanvik akademuscol, buwxex w.

Kopyrynay. Kupumyy. TIpoduiakTikanbslk MEIUIIMHAHBIH JKaHA IEIUATPUSHBIH aKTYaIIyy MpoOIeMaIapblHbIH OUpU

MEKTeI >KalllbIHAarsl 0angap/ibl BATaMUHJEP JKaHa MUHEpajliap MEHEH KaMChI3 KbUTyy OOJIyIl caHanart.

Wzunneenyn makcarsl. OKyydynapablH KYHYMAYK panponyHzna C sxana Ca BUTaMHUHHUHHMH KypaMblH M3WJII0O JKaHa

OMOJIOTHSUIBIK YATYJOpAery Oyl MHKPOAJIEMEHTTEPJH aHBIKTOO. XOpeorpadusulblk OKYyYy JKalablH jkaHa MY3bIKaJIbIK

MEKTEN-MHTEPHATTHIH OKYYy4yJIapbIHBIH MII KY3YHIOTY TaMaKTaHyyCYH 3CENTee METOAY MEHEH H3WINe® KYPry3Yiay

(240 cytkanpik pannon). C BUTAMUHHHHWH 3aapa MEHEH OOJIYHYI UBbITHIB THIMaHC PEakTHBH MEHEH BH3YaJlJIbIK

TUTPJIO6 BIKMACHl MEHEH, MYPEKCH MHINKATOPYH KOJIOHYY MEHEH KOMIICKCOMETPHSIIBIK THTPIIO® MEHEH KaJIbIUi

aHBIKTAIABL. V3WIIeeHYH KypylIyHae buiikek xopeorpadusiiblk OKyy >KaWbIHBIH (n=86) jkaHa MY3BIKAJIBIK MEKTEII-

MHTEpHATTHIH (N=95) 5ku xbIHBICTArbl, 10 skamTaH 18 kamka 4eWMHKW KypakTtarbl 181 OKyydycCy TeKIIepuireH.

XopeorpadusuIbIK OKYY KaWIbIH )KaHa My3bIKaJIbIK MEKTET-HHTCPHATTHIH OKYYUIyIapbIHBIH paroHyHAarsl C BUTAMHHA

MEHEH KaJbLMIIUH KypaMbIH U3HJ1106/10 TOMOHKY HaThIH)Kaap ajbIHIaH:

e  baner okyy >kalibIHBIH OKYy4yJIapbIHbIH paionyHaa C BUTAMUHMHUH KaMTBUIBIIIB! opTodo 29,0+3,4 Mr Ty31y, Oyn
CyHyLITaJiraH HopMazat 73,9% ra ToMeH. My3bIKaJIbIK MEKTEII-HHTEPHATTHIH OKyy4yiapbsiHia C BUTAMUHH KOTOPY
6oy, oprouo 47,2+2,6 Mr Ty3ay, Oyl cyHymTanran HopmassiH 52,4% Ty3er.

e baner MeKTeOMHUH OKyyYyJIapbIHBIH PallMOHYHJAArbl Kalbluid oprodo 576,0+42,0 mr ty3ay, Oyn cyHymTaaraH
HopMaznaH 61,6% ra TeMeH. My3bIKIBIK MEKTEN-MHTEPHATTHIH OKYYYyJIapblH/Aa KaJIbIMK JKbUIABIH ME3IMJIMHE
xapamma 708,3 Ten 853,6 MT Ta "eiinH e3repym, CyHymTanran HopManas 28,8-40,9% ra ToemeH 0ONTOH.

C BUTaMUHHUHHH 3aapa MEHEH OOJYHYII YbITHIIIBIHA OaWIaHBIITYy 0ajeT MEKTeOMHUH OKYYYyJIapblHIa KU KyPaKThIK

TON YUYH TeH HopManaH 50% TeMeH dKeHH aHBIKTaNraH. My3bIKaJBIK MEKTEI-HHTEPHATTHIH OKYy4YyJapbhIHIa OPTOYO

6enym ubrapyy 0,3 Mr/caartel Ty3reH, Oyn 10-11 xamrars! 6anmap Y49yH HOpMara Tyypa KeneT, Oupok 12 >xamran

KOTOPKY Oanmmap YuyH an 35% ra temeH 0onroH, 6.a. okyyaynapasiH 39,3% siHga C BUTAMUHUHHWH KETHIICH3IUTH

aHBIKTANTaH. bu3 xKypry3reH u3migeerep MagaHUAT KaHa UCKyCCTBO MEKEMEJIEpHHIE OKYI KaTKaH OalgapAbIH KaHa

ecnypymaepayH C BUTaMUHM KaHa Kbl MeHEH KaMchI3 OomyiryHyH OnyTTyy Oy3yilyynapblH aHbIKTa/IbL.

A4YKBIY co3716p: Oagap xaHa eCIypyMIep, YbIHBITB TAMAKTaHyy, AUETa, 3aapa 0oy usirapyy, C BUTAMUHH, KaJIbLUH,

OayeT OKyy *alibl, My3bIKJILIK MEKTEII-HHTEPHAT.

OLEHKA OBECHHEYEHHOCTH BUTAMHMHOM C 4 KAJIBIIUEM YYAIIIUXCSA
XOPEOI'PAOUYECKOI'O YYHUJIMIIA 1 MY3bIKAJIBHOU HIKOJIBI-MHTEPHATA

Kepumobaea U.b., IcenamanoBa M.K., KoukopoBa ®@.A.

Kuipevizckasn eocyoapcmeennas meouyunckasn akademus um. UK. Axynoaesa, e. buwxex

Pe3tome. OnHOHM U3 aKkTyalbHBIX MPOOJIEM MPOPHIAKTUUECKON MEIUIMHBI U MEIUaTPUU SIBISETCS 00ecIe4eHHOCTh

JieTeil IKOJIBHOTO BO3pacTa BATAMMHAMH M MUHEPaJIaMH.

Lenv uccnedosanus. N3yuenne copepxkanus puramMuaa C u Ca B CyTOYHOM paIffioHe YYaIlIUXCs U ONpenesieHHe ITHX

MHUKpPOHYTPHEHTOB B Omoyormueckmx mnpoOax. IlpoBemeHo wm3ydeHne (aKTHUECKOTO THTAHHUSA — YUAITUXCS

xopeorpaduueckoro YUWINIa U My3bIKaJbHOW IIKOJBI-HHTEPHATA PAaCUETHBIM METOOM (240 CYyTOYHBIX PalMOHOB).

OKcKpenuio ¢ Mo4oi BuTamMuHa C OIpeessTi METOIOM BU3YAJIbHOTO THTPOBAHUS peakTHBOM THiIbMaHca, KaJdblIHH - C

MTOMOIIBI0 KOMIUIEKCOMETPUIECKOTO THTPOBAHUS C HMCIIONB30BaHWEM HMHIMKATOpa Mypekcuaa. B xone mcciemoBaHus

OpuTH oOcienoBanbl 181 ydammxcst o6oero mosa bumkekckoro xopeorpadudaeckoro yuminma (n=86), 1 My3bIKaTbHOU

mkonbl-uHTepHATa (1=95) B Bo3pacte ot 10 no 18 ner. Ilpu mccrnemnoBanum conepkanus putamMmuHa C ¥ KaibIus B

panmoHax ydamuxcsi Xopeorpaguyeckoro y4minilna U My3bIKaJIbHOH IIKOJIBI-MHTEpHATa OBUTH MOJIyYeHBI CIIEAYOLIHe

Ppe3YJIbTaTh:

e Conepxxanue ButamMuHa C B pallMoHax y4anuxcs 0ajJeTHOro yYHIIHIA COCTAaBIIIO B cpeHeM 29,043 ,4 Mr, uTo HIKe
peKoMeHIyeMoi HOpMBI Ha 73,9%. VY ydaimumxcsi My3bIKaIbHOH IIKOJIBI-MHTEpHATA cojiep)kanne ButamuHa C OblIo
BBIIIIE M COCTaBMIIO B cpenHeM 47,2+2.6 Mr, 9T0o cocTaBisieT 52,4% OT peKOMEHIyeMONH HOPMBL.

o  CoxepxaHre KaJbIUs B pallHOHAX yUYaIIUXCs 0aJIeTHOTO YUMIUIIA COCTABIISIO B cpeHeM 576,0+42,0 MT, 9TO HUXKE
pexoMeHayeMoil HOpMBI Ha 61,6%. Y ydammxcs My3BIKQTBHOM IIKOJBI-MHTEPHATA COACPIKAHHME KaJbIIHs
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BapbUpPOBaja B 3aBUCUMOCTH OT ce30Ha roga ot 708,3 no 853,6 Mr, uTO HAXOJUTCS HUXKE PEKOMEHTyEMbIX HOPM Ha

28,8-40,9%.

OTHOCUTENBbHO SKcKperuy BuTaMuHa C ¢ Mouoii Ob110 0OHApYKEHO, UTO Y ydaluxcst 0ajJeTHOro YYHIIMIIA OHA Obliia
HIDKE HOpMBI Ha 50% 515t 00eMX BO3PACTHBIX IPYMIL. Y YYaIIMXCsl My3bIKaJIbHOW LIKOJIBI-MHTEPHATA MEIHaHa YKCKPELIHN
cocraBmia B 0,3 Mr/4ac, uto coorBercTByeT HopMe aist 10-11 neTHux, HO Ayt neteit crapiie 12 et oHa OblIa HIDKE Ha
35%, T.e. y 39,3% ywammxcs BBISBICH HeAOCTaTOK BuTaMuHa C. MeamaHa CpeTHECYTOYHOTO CONEpKaHMS Kalblus B
MOYE BO BCEX BO3PACTHBIX IPYyHNax HAXOAUTCS B TMpenenax HOpMbL [IpoBeleHHOE HaMM HCCIECIOBAHHE BBIIBHIO
CYLIECTBEHHBIE HAPYIICHHUS OOECIIEYeHHOCTH OETeH M IOJIPOCTKOB, OOyJarOmIMXCA B YUPSKACHHAX KyIbTyphl U
HCKyccTBa BUTAMUHOM C 1 KallbIIMEM.

KnaroueBble cjioBa: OeTH U MOAPOCTKH, (PAKTHUECKOE MHUTAHME, PAMOH, dKCKpenus ¢ Mouol, ButaMuH C, KalbIWi,
OaleTHOE yUYMIIHIIE, My3bIKaIbHBII IKOIa-HHTEPHAT.

ASSESSMENT OF VITAMIN C AND CALCIUM AVAILABILITY OF STUDENTS OF
THE CHOREOGRAPHIC SCHOOL AND THE MUSIC BOARDING SCHOOL

Kerimbayeva 1.B., Esenamanova M.K., Kochkorova F.A.

1. K. Akhunbayev Kyrgyz State Medical Academy, Bishkek

Abstract. One of the urgent problems of preventive medicine and pediatrics is the provision of vitamins and minerals for
school-age children. The purpose of the study was to investigate vitamin C and Ca content in the daily diet of students
and determination of these micronutrients in biological samples. The study of the actual nutrition of students of the
choreographic school and the music boarding school by the calculated method (240 daily rations) was carried out. Urinary
excretion of vitamin C was determined by visual titration with Tilmans reagent, calcium - by complexometric titration
using the murexide indicator. In the course of the study, 181 students of both sexes of the Bishkek Choreographic School

(n=86) and the boarding music school (n=95) aged from 10 to 18 years were examined. When studying the content of

vitamin C and calcium in the diets of students of a choreographic school and a music boarding school, the following

results were obtained:

e  The content of vitamin C in the diets of ballet school students averaged 29.0+3.4 mg, which is 73.9% lower than the
recommended norm. The students of the music boarding school had higher vitamin C content and averaged 47.2+2.6
mg, which is 52.4% of the recommended norm.

e  The calcium content in the diets of ballet school students averaged 576.0 +42.0 mg, which is 61.6% lower than the
recommended norm. The students of the music boarding school had a calcium content varying depending on the
season from 708.3 to 853.6 mg, which is below the recommended norms by 28.8-40.9%.

Regarding the excretion of vitamin C in urine, it was found that in ballet school students it was 50% lower than normal
for both age groups. The median excretion of music boarding school students was 0.3 mg/hour, which corresponds to the
norm for 10-11 year olds, but for children over 12 years old it was 35% lower, i.e. 39.3% of students showed a lack of
vitamin C. The median average daily calcium content in urine in all age groups is within the norm. Our study revealed
significant violations of the provision of vitamin C and calcium for children and adolescents studying in cultural and art
institutions.

Keywords: children and adolescents, actual nutrition, diet, urinary excretion, vitamin C, calcium, ballet school, music

boarding school.

Introduction

Children and adolescents are at increased risk of developing vitamin and mineral deficiencies.

Micronutrient deficiency negatively affects the health of students, reduces their performance,
resistance to colds and infectious diseases, increases the negative impact of environmental conditions
on the body of children [1, 2, 3].

One of the main reasons for the lack of these nutrients is their insufficient intake from food,
caused by both the low content of these vitamins and minerals in food, and a change in the structure
of nutrition, as well as a deviation from the principles of healthy nutrition [4].

A low content of vitamins in the urine can serve as an indicator of their intake from food,

since the renal excretion of vitamins decreases earlier than their level in the blood [5]. With a
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deficiency of calcium in the body, there is a decrease in the excretion of calcium in the urine, as the
body adapts to a lack of calcium by increasing its absorption in the intestine and reducing excretion
through the kidneys [6].

Deficiency of vitamins and minerals is particularly dangerous in adolescence, in particular for
students of specialized educational institutions (colleges), whose level of micronutrient needs
increases due to the combination of academic load with professional [1].

However, earlier studies conducted in the Kyrgyz Republic among children and adolescents
focused only on students of general education institutions.

Therefore, the purpose of our work was to study the content of vitamin C and calcium in the
daily diet of students of a choreographic school and a music boarding school, as well as to assess their
excretion with urine.

Materials and methods

A one-stage study was conducted in order to study the actual meals provided in the dining
room of the Bishkek Choreographic School (hereinafter Bishkek Ch. Sch.) and the Republican
Secondary Specialized Music Boarding School (hereinafter RSSMBS). As part of the study, the
content of vitamin C and calcium in diets was calculated using the calculation method. The obtained
data were then compared with the recommended norms of food and energy consumption for children
and adolescents [7].

To assess the level of vitamin C in the body, a method was used to measure the excretion of
metabolites using a morning portion of urine, which was collected on an empty stomach for 30-120
minutes after night urination. Then visual titration was performed using Tilmans reagent to determine
the vitamin C content [8].

Calcium was determined by complexometric titration using the murexide indicator [2].

The study examined 181 students of both sexes of the Bishkek Choreographic School (n=86,
including 46 boys and 40 girls) and a boarding music school (n=95, including 76 boys and 19 girls)
aged 10 to 18 years.

For statistical analysis, the programs SPSS Statistics (version 22, IBM, New York) and Excel
(Microsoft Co, 2000, USA) were used. Verification of the normality of the distribution of variables
was performed using the Kolmogorov-Smirnov criterion. The nonparametric Manna Whitney test
was used to assess the statistical significance of differences between two independent groups with a
distribution different from normal. The differences were considered statistically significant at a
significance level of p <0.05.

Results and discussion

Data on the vitamin and mineral composition of diets are presented in Table.1.
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Table 1. The content of vitamin C and calcium (in mg / day) in the actual diet

Bishkek Ch. Sch. (M+m) RSSMBS (M=£m)
Norm Summer- Winter- Summer- Winter-
Nutrient (mg) autumn spring autumn spring p
period period period period
(n=60) (n=60) (n=60) (n=60)
Vitamin C 60-90 29,7+3,5 28,4+3,2 43,7+2,4 50,8+2,1* | 0,001
Calcium 1100-1200 | 557,1+35,0 | 594,9+49,0 | 708,3+49,4 | 853,6+46,6° | 0,001

Note: to compare the content of nutrients in the diets of two institutions, the Mann-Whitney — R. test was used.
A comparative analysis of the content of nutrients in the diets within the same institution in different seasons
of the year was also carried out. The results showed that in the summer-autumn period, the significance level
(p) was summer-autumn ar =0.03, and winter-spring mir =0.03.

Analyzing the data on the vitamin composition of the diet of ballet school students, it was
found that the vitamin C content was 29.7 + 3.5 mg in the summer-autumn period and 28.4+ 3.2 mg
in the winter-spring period, which turned out to be 73.9% lower than the recommended norms on
average. When comparing the content of vitamin C in the daily diet in different periods of the year,
no statistically significant differences were found (p > 0.05).

The content of ascorbic acid in the diets of pupils of the music boarding school in the summer-
autumn period was 43.7 + 2.4 mg, and in the winter-spring period there was an increase to 50.8 + 2.1
mg (p > 0.03). However, these values were only 48.5-56.4% of the recommended consumption rates.
A comparative analysis of the vitamin composition of the diets of students in a choreographic school
and a music boarding school revealed statistically significant differences (p > 0.001).

Insufficient vitamin C content in the diets of students is apparently associated with low
consumption of fresh vegetables and fruits, as well as the loss of this vitamin during prolonged storage
and culinary processing of food products.

Analyzing the data from Table 1, it can be seen that the calcium content in the daily diets of
ballet school students averaged 576.0 +42.0 mg, which is 61.6% lower than the recommended norms.
In contrast, the calcium content in the diets of the pupils of the music boarding school was
significantly higher (p0,001) and amounted to 708.3-853.6 mg in the summer-autumn and winter-
spring periods of the year, respectively. However, the indicated calcium values are below the
recommended norms by 28.8-40.9%. A comparative analysis of the calcium content in daily diets by
seasons in the choreographic school did not reveal statistically significant differences, while in the
music boarding school such differences were revealed (p0,03).

Based on the literature data, the level of calcium intake with food in the amount of 50-70% of

the norm is considered moderate, and intake of less than 50% of the norm is considered a pronounced
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deficiency. The insufficient amount of calcium in the daily diet of students is explained by the limited
number of foods with a high content of bioavailable calcium, such as milk and dairy products.

The results of our study, presented in Table 2, showed that the median daily excretion of
vitamin C in the urine of ballet school students was 50% lower than normal for both age groups.
Among students aged 10-11 years, low excretion of ascorbic acid was observed in 73.7%, and among
students aged 12-18 years — in 67.2%.

The median excretion of ascorbic acid was 0.3 mg/hour in the students of the music boarding
school. This value corresponds to the norm for students aged 10-11 years. However, in children over
12 years of age, the median excretion of ascorbic acid was 35% lower, which indicates insufficient
provision of vitamin C in adolescents. 39.3% of students in this age group had low urinary excretion

of ascorbic acid.

Table 2. Urinary excretion of vitamin C and calcium by age (Me [Q1; Q3]) (mg/h; g/day, respectively)

Nutrient Age Norm Bish. Ch. Sch. RSSMBS p
Vitamin C 10-11 ner 0,2 0,1[0,1; 0,2] 0,3 [0,2; 0,5] 0,002
12-18 ner 0,4 0,2 [0,1; 0,4] 0,3 [0,3; 0,5] 0,01
Calcium 10-18 ner 0,18-0,30 0,2 [0,18; 0,31] 0,2 [0,14; 0,34] 0,06

Note: significant differences in the excretion of vitamin C in urine in students of the two institutions were
found at significance levels of p <0.002 and p < 0.01.

The median average daily calcium content in urine in all age groups is within the normal
range. A comparative analysis of the excretion of vitamin C in the urine of students of the
choreographic school and pupils of the music boarding school revealed that students of the
choreographic school had a lower excretion of vitamin C compared to students of the music boarding
school in both age groups (p < 0.002, p < 0.01), there were no differences in calcium (p0,05).

Conclusion

The study revealed significant deficiencies in the provision of vitamin C and calcium in
children and adolescents studying in cultural and art institutions. These disadvantages are due to the
monotony of the diet and insufficient content of essential nutrients. The biochemical results of the
study showed a low level of excretion of vitamin C in the urine of both students of the choreographic

school and the music boarding school.
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TI'IOMEPYJIOHE®PUTTUH HE®POTHUKAJIBIK CUHAPOMYHYH 2012-2021-
KBUIJAPIAT'BI SJIIMAEMHOJIOTI' UAJIBIK MYHO3/1I0MOCY KbIPT'bI3
PECITYBJIMKACBIHIA

HUmananues U.M., Canbioakacona I'.K.

b.H. Enbyun amvinoaewt Kvipeviz-Poccus Crassan ynusepcumemu, buwixex wt.

Koprynay: Vm Keipreiz Pecriyonmkacsiaein Hapbin oOiycy, At-bambl paiioHy, bumikek mraapsiasiH Ne8 Yi-Oyienyk
MmeauimHa 6opoopynyH (YMB), Om o0mycyHyH MaaibIMaTbIH KOJJOHYY MEHEH IJIOMEpPYJIOHE(PUTTHH HEe(QpOTHKAIBIK
cunpomy MeHeH 2012-202 1-kpu1iapiarsl 00pyCyH H3WIIeere apHairaH. [ momMepynoHeppUTTHH HEPPOTUKAIBIK CHHAPOMY
MeHeH 2012-2021->xpuriap apajibIrblHAa KaTTalraH y4qypliapbl 6apasirs! 6oy 26111 GeiiranTsl Ty31y, aHBIH HUMH/E asuiiap
16819 (64,4+0,2), spkekrep 9292 (35,6+0,2), anbiH nunueH At-bambl paiiony OotoHua - 623 (2,4+0,09) oopyiyy, aHbIH
manHeH 403 as (64,7+1,8) xana 220 spkek (35,3+1,8), bumkek maapman Ne§ YMbB — 320 (1,2+0,05) oopyiyynap, aHbIH
nanHeH 198 asmmap (61,9+2,7) sxana 122 spkekrep (38,142,7), Omr obmycyHan — 25168 (96,4+0,4) oopysyymnap, aHbIH HIUH]IE
16218 (64,4+0,3) asmap »xana 8950 (35,6+03) spkekrep. I'momepynoneputTiH HEHPOTHKAIBIK CHHIPOMY MEHEH
XKbUTIap 60r0HYa oopycy: - 2012-kbut61 1379 oopynyy (5,3+0,1) rana karranraH, aHsiH nauHeH 471 asurnap (2,8+0,1) xana
908 apkekrep (9,8+1,2), 2013-xputra - 6apapirst 1969 (7,5+0,1), anea wauneH 854 asuimap (5,1£0,1) xana spkekrep 1115
(12,1+0,1), 2014-x. — 6apapire! 746 (2,940,1), anbin nunneH 464 asut (2,7+0,1) sxana 282 spkek (3,1£0,1), 2015-xpu1ra — 1644
(6,3+0,1), anbra nuuneH 1091 asmap (6,5+0,1) sxana spkekrep 553 (6,0+0,1), 2016-xpbutra — 5482 (21,0+0,2), aHbIH HYUHEH
3816 (22,7) asmmap xana 1666 spkexrep (17,8+0,1), 2017-xbuter — 4765 (18,3+0,2), anbiH wunnen 3210 asmpap (19,1+0,3)
xana spkekrep 1555 (16,7+0,2), 2018-xbuib1 — 4005 (15,340,2), anbiH nunHeH asuinap 279 (16,6+0,2) sxana spkexrep 1214
(13,1+0,3), 2019-xbura — 3638 (13,9+0,2), anbiH nunHeH 2494 asupap (14,8+0,2) xana spkekrep 1144 (12,3£0,3), 2020-
xbutra — 863 (3 ,3£0,1), anbH wunHeH 568 asut (3,420,1) sxana 295 apkek (3,2+0,1), 2021-xbutra — 1620 (6,2+0,1), aHBIH
manHeH 1060 as (6,3+0,2) sxana 560 spkek (6,0£0,2).

Herusru ce3nep: riaoMepyoHeGpuT HEPPOTUKAIBIK CHHAPOMY MEHEH, Oup >kamraH 15 skamka deiimaku 6ammap, 15
kamTaH 18 jkamka 4eHKN ecnypymaep, O0olro xeTkeH Oeritantap, Om obmycy, Hapeia o6nycy, AT-bambr paiiony,
bumkek maapeiaaarst Ne8 YMBHBIH MeTUIIMHAIBIK MaaapIMaT 00pOOpYHYH MaaabIMaTTaphl.

SIIMMNIEMHUOJIOTNYECKAA XAPAKTEPUCTUKA I'NIOMEPYJIOHE®PUTA
C HEOPOTUYECKUM CUHJAPOMOM B IEPHUO/ 2012-2021rT.
B KbIPTBI3CKOM PECITYBJIUKE

HNmananues U.M., Caabioakacona I'.K.

Kuvipevizcko-Poccutickuu Cnasauckui Ynusepcumem um. b.H. Envyuna, . buuikex

Pe3rome. PaboTa nocesiieHa U3ydeHHIO 3a00JIEBACMOCTH IIIOMEPYJIOHEPpUTA ¢ HEQPOTHISCKUM CHHIPOMOM B MEPUO.T
2012-2021rr. ¢ ucionp3oBaHUEM JaHHBIX HapberHCcKo# 00macT AT-bammHCKOro paiioHa, IIEHTPOM CeMEHHON METUITHHBI
(IICM) Ne8 r. bumkek, Omickoit o6mactu Keipreizckoii Pecy6mmku. 3a mepron 2012 - 2021 Toap1 3aperucTpupOBaHHBIX
ciaydaeB 3a00J1eBa€MOCTH TIIOMEPYJIOHEPPHUTA ¢ HEPPOTHIESCKIM CHHAPOMOM BCcero coctaBuiio 26111 GOIBHBIX, B TOM
guciie xxeHmuH 16819 (64,4+0,2), ™myxuun 9292 (35,6+0,2), u3 Hux B At-bammuckom pabione — 623 (2,4+0,09)
00JBHBIX, B TOM guciie sxeHiuH 403 (64,7+1,8) u myxunn 220 (35,3+1,8), u3 r. bumkek [ICM Ne8 — 320 (1,2+0,05)
OOJBHBIX, B TOM yHcie xeHmuH 198 (61,9+£2,7) u myxunn 122 (38,1£2,7), u3 Omuickoit obmactu — 25168 (96,4+0,4)
OO0JIBHBIX, B TOM 4HcIe xeHIuH 16218 (64,4+0,3) u myxunH 8950 (35,6+0,3). 3aboneBaeMocTh riioMepyioHedpuTa ¢
HeQPOTHYECKUM CHHIPOMOM N0 rofam: —3a 2012 rox 3aperucTpupoBaHHbIX ciydaeB Bcero 1379 6onpHbix (5,3+0,1), u3
Hux keHmwmH 471 (2,840,1) u myxunn 908 (9,8+1,2), 3a 2013 1. — Bcero 1969 (7,540,1), u3 Hux xenuwn 854 (5,14£0,1) u
myxumH 1115 (12,140,1), 32 2014r. — Bcero 746 (2,9+0,1), u3 Hux xenuun 464 (2,7+0,1) u myxuun 282 (3,140,1), 322015
r.— 1644 (6,3+0,1), u3 Hux sxeHimuH 1091 (6,540,1) u myxuun 553 (6,0+0,1), 32 2016 r. — 5482 (21,0£0,2), U3 HUX KESHIIUH
3816 (22,7) u myxuun 1666 (17,8+0,1), 3a 2017 . — 4765 (18,3+0,2), u3 Hux xenmwH 3210 (19,140,3) u myxuun 1555
(16,7+0,2), 32 2018 r. — 4005 (15,3+0,2), u3 Hux >xeHnud 2791 (16,6+0,2) u myxuna 1214 (13,140,3), 32 2019 . — 3638
(13,940,2), n3 Hux xeHmuH 2494 (14,84+0,2) u myxuns 1144 (12,3+0,3), 32 2020 1. — 863 (3,3+0,1), n3 HUX KeHIIHH 568
(3,440,1) m my>xumn 295 (3,240,1), 32 2021 . — 1620 (6,240,1), u3 Hux xenmux 1060 (6,3+0,2) u myxxuun 560 (6,0+0,2).
KiioueBble cjioBa: 3a001€Ba€MOCTh TIIOMEpYJIOHEPpUTA HEPPOTHIESCKUM CHHAPOMOM, JAETH OT OJTHOTO rojia jo 15 mer,
moApocTkH oT 15 mo 18 ner, B3pocnbie OONBHBIE, JaHHBIE U3 MEIUKO-UHPOPMAITMOHHOTO meHTpa Omickoi o0yacTH,
Haprinckoit o6nactu At-banmnckoro paiiona, r.bumikekckoro Lientpa cemeiiHoi Meanuabl Ne§.
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EPIDEMIOLOGICAL CHARACTERISTICS OF GLOMERULONEPHRITIS WITH
NEPHROTIC SYNDROME IN THE PERIOD 2012-2021. IN THE KYRGYZ REPUBLIC

Imanaliev Ch.M., Sadybakasova G.K.,

B.N. Yeltsin Kyrgyz-Russian Slavic University, Bishkek

Abstract: The work is devoted to the study of the incidence of glomerulonephritis with nephrotic syndrome in the period 2012-
2021. using data from the Naryn region, At-Bashi district, Family Medicine Center (FMC) No. 8, Bishkek, Osh region of the
Kyrgyz Republic. For the period 2012 - 2021, registered cases of glomerulonephritis with nephrotic syndrome totaled 26,111
patients, including 16,819 women (64.4+0.2), 9292 men (35.6+0.2), of which in the At-Bashi district - 623 (2.4+0.09) patients,
including 403 women (64.7+1.8) and 220 men (35.3£1.8), from the city. Bishkek FMC No. 8 — 320 (1.2+0.05) patients,
including 198 women (61.9£2.7) and 122 men (38.1£2.7), from Osh region — 25168 ( 96.4+0.4) patients, including 16218
women (64.4+0.3) and 8950 men (35.64+0.3). Incidence of glomerulonephritis with nephrotic syndrome by year: - in 2012,
there were only 1379 registered cases of patients (5.3+0.1), of which 471 women (2.8+0.1) and 908 men (9.8+1. 2), for 2013 -
a total of 1969 (7.5+0.1), of which 854 women (5.1£0.1) and men 1115 (12.140.1), for 2014. — total 746 (2.9+0.1), of which
464 women (2.7+0.1) and 282 men (3.1+0.1), for 2015 — 1644 (6.3+0.1), of which 1091 women (6.5+0.1) and men 553
(6.0£0.1), for2016 — 5482 (21 .0+0.2), of which 3816 (22.7) were women and 1666 men (17.8+0.1), for 2017 —4765 (18.3+0.2),
of which 3210 were women (19.140.3) and men 1555 (16.7+0.2), for 2018 — 4005 (15.3+0.2), of which 2791 women (16.6+0.2)
and men 1214 (13.1£0.3), for 2019 — 3638 (13 .940.2), of which 2494 women (14.8+0.2) and 1144 men (12.3+0.3), for 2020 —
863 (3.3+0.1), of which 568 women (3.440.1) and men 295 (3.2+0.1), for 2021 — 1620 (6.2+0.1), of which 1060 women (6.3
+0.2) and men 560 (6.0+0.2).

Keywords: incidence of glomerulonephritis nephrotic syndrome, children from one year to 15 years, adolescents from 15 to 18
years, adult patients, data from the medical information center of the Osh region, Naryn region, At-Bashi district, Bishkek
Family Medicine Centre No. 8.

Introduction

One of the most pressing problems in recent years among the population is the high prevalence of
chronic kidney disease (CKD), which is associated with a decrease in the quality of life and high mortality
of patients. As of 2017, one in ten people in the world suffers from CKD [1]. It should be noted that a
common cause that leads patients to end-stage renal failure is chronic glomerulonephritis, second only to
diabetes mellitus and arterial hypertension [2].

Chronic glomerulonephritis is characterized by irreversible progression of the pathological process,
leading to the formation of end-stage renal failure, which significantly worsens the patient’s quality of
life, and then progresses to dysfunction of internal organs, increasing the risk of premature overall
cardiovascular mortality [3].

A decrease in renal function is an independent and important cause of the accelerated occurrence
of changes in the cardiovascular system and is explained by metabolic and hemodynamic disorders that
accompany renal dysfunction and cause the occurrence of non-traditional risk factors, such as
albuminuria/proteinuria, systemic inflammation, oxidative stress, anemia [4].

In the early stages, chronic kidney disease is asymptomatic; as a result, it is most often detected
only at a late stage, when only renal replacement therapy - dialysis or a kidney transplant - can help the
patient [5].

Objective: Epidemiological characteristics of the incidence of glomerulonephritis with nephrotic

syndrome in the Kyrgyz Republic in the period 2012-2021.

73



Materials and methods:

For the study, data from registered cases of glomerulonephritis with nephrotic syndrome in the
At-Bashi district, Bishkek City Center for Medical Care No. 8 and Osh region for the period 2012-2021
were used.

In total, for the period 2012 - 2021, 26,111 cases of glomerulonephritis with nephrotic syndrome
were registered, of which 16,813 were women (64.3 + 0.2), 9,298 were men (35.7 + 0.2). Of the 26,111
registered cases, 623 (2.4+0.09) patients were found in At-Bashi district, including 403 women (64.7+1.8)
and 220 men (35.3+1.8), in Bishkek, FMC No. 8 — 320 (1.2+0.05), including 193 women (60.3%2.7) and
127 men (39.7£2.7), in Osh region — 25168 (96.4+0.4) including 16217 women (64.4+0.3) and 8951 men
(35.6+0.3) (Table 1).

The age distribution of registered cases of 26,111 patients with glomerulonephritis with nephrotic
syndrome is as follows: children from one year to 15 years old totaled 2,776 (10.7 £+ 0.2) patients, of which
1,624 (58.5 £ 0.8) were girls and boys 1152 (41.5+0.8) (Table 1). Among adolescents (15-17 years old),
1058 (4.0+0.1) patients were identified, of which 643 were girls (60.7+1.5) and 415 were boys (39.3+1.5).
In adult patients over 18 years of age, glomerulonephritis with nephrotic syndrome was found - 22277
(85.3+0.2), of which 14546 (65.2+0.3) were women and 7731 (34.8+0.3) were men (Table 1).

Of the 26,111 patients with glomerulonephritis with nephrotic syndrome in the Osh region, the
total number was 25,168 (96.4 + 0.1), of which 16,217 (64.4 + 0.3) women were diagnosed, and 8,951
(35.6 £0.3) ) men, including among children under 15 years old - 2656 (10.6+0.1), among adolescents -
1007 (4.0+0.1), among the older generation over 18 years old - 21505 (85.4+ 0.2) cases, 623 (2.4+0.09)
cases were identified in At-Bashi district of Naryn region, of which in 403 (64.7£1.8) women and 220
(35.3£1.8) men, including 71 (11.4+£1.2) children under 15 years of age, 49 (7.9+ 1.0) in adolescents and
503 (80.741.5) in older patients over 18 years of age, 320 (1.2+0.07) patients were registered at the Family
Medicine Center No. 8 in Bishkek, of which 193 (60.3£2.7) women, and 127 (39.7+2.7) men, including
49 (15.342.0) in children under 15 years of age, only 2 (0. 6+0.1) in a teenager and 269 (84.1£2.0) in
elderly people and over 18 years of age (Table 1).

The long-term dynamics of the incidence of glomerulonephritis with nephrotic syndrome in the
population of the Osh region has the same indicators as general data for the Kyrgyz Republic. As we can
see, from Figure 1. the incidence of glomerulonephritis and nephrotic syndrome by gender in children
under 15 years of age, adolescents and adult patients for the period 2012-2021. in the Kyrgyz Republic,
most cases occur in women.

In women with glomerulonephritis with nephrotic syndrome in the Osh region, the indicators are
64.4, in the At-Bashi district - 64.7, in Bishkek, FMC No. 8 - 60.3 in the Osh region, the indicators for
teenage girls are 60.9, in the At-Bashi district - 61.2, in Bishkek, FMC No. 8, no cases of morbidity were
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Table 1. Incidence of glomerulonephritis and nephrotic syndrome in children (under 15 years of age), adolescents and adult patients for the period 2012-

2021. in the Kyrgyz Republic (n-26111)

Teenagers (from 15 to 18 years

Children from one to 15 years old old) Adult patients Total
Years Floor abs. Total abs. Total abs. Total abs. Total
% (p£m) abs. % (p£m) abs. % (p£m) abs. % (p£m) abs.
Yo(ptm) Yo(p+m) Yo(p+m) % (ptm)
£ 1557 (58.6£0.9) 613 (60.9+1.5) 14047 (65.3+0.3) 16217 (64.4+0.3)
Osh region 2656 (10.620.1) 1007 (4.0+0.1) 21505 (85.4+0.2) 25168 (96.4+0.1)
m |1099 (41.4+0.9) 394 (39.1£1.5) 7458 (34.7+0.3) 8951 (35.6+0.3)
£ |43 (60.5+6.2) 30 (61.249.5) 330 (65.6+2.5) 403 (64.6+2.3)
At-Bashi district 71 (11.4+1.2) 49 (7.9+1.0) 503 (80.7+1.5) 623 (2.4+0.08)
m |28 (39.5+6.2) 19 (38.849.5) 173 (34.4+2.5) 220 (35.4+2.3)
£ |24 (49.0+7.1) - 169 (62.8+2.9) 193 (60.32.7)
P no- 8. 49 (15.3+2.0) 2 (0.620.1) 269 (84.142.0) 320 (1.20.07)
m |25 (51.0+7.1) 2 (100.0) 100 (37.2+2.9) 127 (39.7+2.7)
lic of f |1624 (58.5+0.8) 643 (60.7£1.5) 14546 (65.2+0.3) 16813 (64.3£0.2)
Ef/‘;;‘y’zls"t:n 2776 (10.7+0.2) 1058 (4.0+0.1) 22277 (85.3+0.2) 26111
m |1152 (41.5+0.8) 415 (39.3%1.5) 7731 (34.840.3) 9298 (35.7+0.2)
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Fig.1. Incidence of glomerulonephritis and nephrotic syndrome by gender in children under
15 years of age, adolescents and adult patients for the period 2012-2021. in the Kyrgyz Republic

detected, for children under 15 years of age in the Osh region the indicators are 58.6 , in At-Bashi district
- 60.5, in Bishkek, Family Medicine Centre (FMC) No. 8. Glomerulonephritis with nephrotic syndrome
was more common in men in 2012 - 908 (65.8+0.7) and 2013 - 1115 (56.6£1.0), and since 2014 -
more often in women: 2014 city — 464 (62.2+1.7), 2015 — 1091 (66.3+1.1), 2016 — 3816 (69.6+0.5),
2017 — 3210 (67, 3£0.6), 2018 — 2791 (69.7+0.7), 2019 — 2494 (68.6+0.7), 2020 — 568 (65.8+1.6 ),
2021 - 1060 (65.4+1.1) — Table 2.

The period of high incidence of glomerulonephritis with nephrotic syndrome in the population
of the Kyrgyz Republic among boys under 15 years of age was 2016 (15.2+0.1), 2017 (22.4+0.1),
among girls was 2016 (20 .4+0.1), 2017 (30.6+0.1), 2018 (17.5%0.1). In subsequent years, there was
a decrease in incidence to 3.6+0.1 in boys and to 4.2+0.1 in girls in 2020. In boys and girls in
adolescence, there is an annual rate of decline in the incidence of glomerulonephritis with nephrotic
syndrome: - in 2020, the incidence of glomerulonephritis with nephrotic syndrome compared to 2012
decreased by 2.8 times in girls and 3.0 times in boys. In adult sick men, morbidity rates are
characterized by a gradual rise to 18.5+£0.1 in 2016, to 16.30.1 in 2017, to 12.7+0.1 in 2018, and in
women 23.3+0.1 in 2016, to 18.5+0.1 in 2017, to 16.3+0.1 in 2018, in subsequent years there was a
decrease in incidence to 2.84+0 .1 in men and up to 3.5+0.1 in women in 2020 (Table 2).

Incidence of glomerulonephritis with nephrotic syndrome by year: - in 2012, there were only

1379 registered cases of patients (5.3%0.1), of which 471 women (2.8+0.1) and 908 men (9.8+1. 2),
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for 2013 - a total of 1969 (7.5+0.1), of which 854 women (5.1+0.1) and men 1115 (12.1£0.1), for
2014. — total 746 (2.9£0.1), of which 464 women (2.7+0.1) and 282 men (3.1+0.1), for 2015 — 1644
(6.3 0.1), of which 1091 women (6.5+0.1) and 553 men (6.0+0.1), for 2016 — 5482 (21.0+0.2), of
which women 3816 (22.7) and men 1666 (17.8+0.1), for 2017 — 4765 (18.3%0.2), of which 3210
women (19.14+0.3) and men 1555 (16.7+0.2), for 2018 — 4005 (15.3+0.2), of which 2791 women
(16.6+0.2) and men 1214 (13.1£0.3), for 2019 — 3638 (13 .9+0.2), of which 2494 women (14.8+0.2)
and 1144 men (12.3£0.3), for 2020 — 863 (3.340.1), of which 568 women (3.4+0.1) and men 295
(3.2+0.1), for 2021 — 1620 (6.2+0.1), of which 1060 women (6.3 £0.2) and men 560 (6.0£0.2).

As we can see from Table 2, patients diagnosed with glomerulonephritis with nephrotic syndrome
tend to intensively increase their indicators year after year. In 2012, 1379 (5.3+0.1) patients applied,
of which 1334 (96.7+0.4) were the most frequently identified cases in the Osh region, then 32
(2.4+0.3) in the At-Bashi district ) and in Bishkek, FMC No. 8 — 13 patients (0.9+£0.2). In 2013 and
2015 - 1969 (7.540.1) and 1644 (6.3+0.1) treated cases, respectively, subsequent years, the figures
increased by 1.4 times (2013), 1.2 times (2015), 4.0 times in 2016, 3.5 times in 2017 and 2.9 times in
2018 compared to 2012. In 2019 and 2020, there was a decrease in the incidence of
glomerulonephritis with nephrotic syndrome by 1.1 times and 4.7, respectively, compared to 2018.
This is due to the coronavirus pandemic throughout the world in the period from 2019-2020. In 2021,
there is an increase in the incidence of glomerulonephritis with nephrotic syndrome by 1.9 times
compared to 2020 (Table 2).

As we can see, from Figure 2, for patients in the Kyrgyz Republic in the long-term dynamics
of the incidence of glomerulonephritis with nephrotic syndrome for the period 2012-2021 in children
under 15 years of age during the entire observation period, the rates range from 4.3% from 2012 to
22.0% in 2017 in relation to 100 thousand people, among adolescents in 2012, 8.2% were registered,
in 2016 the rates increased to 22.1%, then decreased to 3.2% by 2020, in adult patients the rates were
5.3% in 2012 and there was an increase in indicators to 21.7% by 2016.

Since 2020 and in subsequent years, the incidence of glomerulonephritis with nephrotic
syndrome has rapidly decreased to 2.9% per 100 thousand population. This is due to the coronavirus
pandemic around the world in 2019-2020, during which cases of reduced monitoring of data on the
incidence of glomerulonephritis with nephrotic syndrome were recorded.

Thus, in the research work, the total number of patients with the incidence of
glomerulonephritis with nephrotic syndrome was noted in the amount of 26,111 registered cases; a
large number of 16,686 (64.4 £+ 0.2) patients were identified in women, including in the At-Bashi
district - 270 women (66.8+2.3), Bishkek FMC No. 8 -198 women (61.942.7), Osh region -16218
women (64.4+ 0.3) in the period from 2012-2021. As well as glomerulonephritis with nephrotic
syndrome, 1624 (58.5+0.8) were found in girls under 15 years of age, 643 (60.7£1.5) in adolescents
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Table 2. Dynamics of the incidence of glomerulonephritis and nephrotic syndrome in children under 15 years of age, adolescents and adult patients in
the Osh region, At-Bashi district, Bishkek City Medical Center No. 8 for the period 2012-2021. (n-26111)

At-Bashi district FMC No. 8, Bishkek Osh region Total
abs Total abs Total abs Total abs Total
Years |Floor ) b ) b ) b ) b
I % (pem) IS % (pem) [0S % (pem) [0S
%o(p+m) %o(p+m) %o(ptm) %o(p+m)

£ 21 (5,242,4) 13 (6,6%1,7) 437 (2,7+0,1) 471 (2,8+0,1)

2012 32 (5,1+0,8 13 (4,0+1,0 1334 (5,3+0,1 1379 (5,3+0,1
m 11 (5,0+2,4) G108 1 (4,010 897 (10,0+0,1) (530, 908 (9,8+1,2) (530,
f 24 (6,0+2,4) 12 (6,1+1,6) 818 (5,0+0,1) 854 (5,1£0,1)

2013 41 (6,6+0,9 20 (6,3%1,1 1908 (7,6+0,1 1969 (7,5+0,1
m 17 (7,7+2,4) (6,6+0.9) 8 (6,6+2,2) (6.3+L1) 1090 (12,2+0,1) (7.6+0.1) 1115 (12,1+0,1) (7.5+0.1)
f 23 (5,7£2,4) 16 (8,1+1,9) 425 (2,6+0,1) 464 (2,7£0,1)

2014 36 (5,8+0,8 23 (7,2£1,1 687 (2,7+0,1 746 (2,9+0,1
m 13 (5,9+2,4) (5,:8£0.8) 7 (5,7£2,0) (7.2+LD) 262 (2,9+0,2) .70, 282 (3,0+0,1) (2,50,
f 31 (7,7£2,4) 20 (10,1+2,0) 1040 (6,4+0,2) 1091 (6,5+0,1)

2015 53 (8,5£1,0 34 (10,6+1,7 1557 (6,2+0,1 1644 (6,3+0,1
m 22 (10,0+2,4) (8,510 14 (11,5+2,8) (10,6+1.7) 517 (5,8+0,2) (6,20, 553 (6,0+0,1) (6,3+0.,1)
f 34 (8,4+2.4) 32 (16,1£2,6) 3750 (23,1%0,1) 3816 (22,7+0,3)

2016 57 (9,1£1,1 52 (16,3£2,0 5373 (21,3+0,2 5482 (21,0+0,2
m 23 (10,5+2,4) ©.1=LD) 20 (16,4+3,3) (16,3+2,0) 1623 (18,2+0,4) (21,3+0.2) 1666 (17,8+0,2) (21,0+0.2)
f 57 (14,4+2,4) 23 (11,6+2,2) 3130 (19,3+0,3) 3210 (19,1+0,3)

2017 81 (13,0£1,3 36 (11,3+1,7 4648 (18,4+0,2 4765 (18,3+0,2
m 24 (10,9+3,3) (13,0+1.3) 13 (10,7+2,7) (11,3+1.7) 1518 (17,0+0,3) (18,4+0,2) 1555 (16,7+0,2) (18,3+0,2)
f 101 (25,0+2,9) 20 (10,1+2,0) 2670 (16,5+0,2) 2791 (16,6+0,2)

2018 128 (20,5+1,6 31(9,7£1,6 3846 (15,3+0,2 4005 (15,3+0,2
m |27 (12,3+3,4) (20.5+1.6) 1y (9,0+2,5) ©.7+1.6) 1176 (13,1+0,3) (15,3+0.2) 1214 (13,140,3) (15,3+0.2)
f 42 (10,4+2,1) 18 (9,1£2,0) 2434 (15,0+0,2) 2494 (14,8+0,2)

2019 69 (11,1£1,2 32 (10,0+1,6 3537 (14,1+0,2 3638 (13,9+0,2
m |27 (12,3+3,4) (ILI1.2) (11,5£2,8) (10.041.6) 1103 (12,3+0,3) (14,1+0.2) 1144 (12,30,3) (13,9+0.2)
f 35 (8,6%2,0) 18 (9,1£2,0) 515 (3,240,1) 568 (3,4+0,1)

2020 59 (9,5+1,1 35(10,8+1,6 769 (3,1+0,1 863 (3,3%0,1
m 24 (10,9+3,3) ( ) 17 (13,8+3,1) ( ) 254 (2,8+0,2) ( ) 295 (3,2+0,1) ( )
f 35 (8,6+2,0) 26 (13,1£2,3) 999 (6,2+0,2) 1060 (6,3+0,2)

2021 67 (10,8+1,1 44 (13,8£1,9 1509 (6,001 1620 (6,2+0,1
m (32 (14,5%3,6) ( ) 18 (14,8+3.2) ( ) 510 (5,7+0,2) ( ) 560 (6,0+0,2) ( )
f 403 (64,7+1,8 198 (61,9£2,7 16218 (64,4+0,3 16819 (64,4+0,2

Total o (64,7+1.8) 623 (2,4+0,09) (61.9+2,7) 320 (1,2+0,05) (64,440, 25168 (96,4+0,4) (64,4+0.2) 26111

220 (35,3+1,8)

122 (38,142,7)

8950 (35,6+0,3)

9292 (35,6+0,2)
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Figure 2. Incidence of glomerulonephritis with nephrotic syndrome in children (under 15

years), adolescents and adult patients in the Kyrgyz Republic for the period 2012-2021.

15-17 years old and 14,546 (65) in women over 18 years of age. .2+0.3) patients. Glomerulonephritis
with nephrotic syndrome has been growing rapidly year after year. In 2012, 1379 (5.3+0.1) patients
applied, of which 1334 (96.7+0.4) cases of disease were detected in the Osh region, then in At-Bashi
district 32 (2.4+0.3) and in Bishkek FMC No. 8 — 13 patients (0.9+0.2). In 2013 and 2015 - 1969
(7.5+0.1) and 1644 (6.3+0.1) treated cases, respectively, in subsequent years the growth increased by
1.4 times (2013), 1.2 times (2015) , 4.0 times in 2016, 3.5 times in 2017 and 2.9 times in 2018
compared to 2012. It should be noted that the incidence rate showed an increasing trend and, as a
result, by 2017 it amounted to 21.0% per 100 thousand population, according to which the incidence
rate increased 4 times. In 2019 and 2020, there was a decrease in the incidence of glomerulonephritis
with nephrotic syndrome by 1.1 times and 4.7 times, respectively, compared to 2018. This is due to
the coronavirus pandemic in the world in 2019-2020, due to which data recording was not controlled.
In 2021, there is an increase in the incidence of glomerulonephritis with nephrotic syndrome by 1.9

times compared to 2020 (Table 2).
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