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CoBpeMeHHbIE METOAbI JIeUeHUA 0AaKTEPUAJIbHOIO BaTUHO3A y
JKEeHIIMH PeNnpoayKTUBHOI'0 BOo3pacra

IMunenxas ¥Y.B., Mapunkus 1.0., Makapos K.1O., Coxonosa T.M.

@I'bOY BO «Hoegocubupckuil 2ocydapcmeetHtblit meduyuHckuil yHugepcumem» Munadpasa Poccuu

Modern methods of treatment of bacterial vaginosis in women of
reproductive age

Piletskaya U.V., Marinkin I.0., Makarov K.Yu., Sokolova T.M.

Novosibirsk State Medical University

AHHOTAIIUA

B 1esisix yuryulieHus MoKasaTesell jiedeHnsi 6aKTePHaIbHOTO BarMHO3a U yAJINHEHUs 0e3pelu/IMBHOrO IePHO/ia
6b11a 06cIeToBaHa 81 XKeHIIIMHA PEMPOIyKTUBHOTO Bo3pacTa (18—45 JieT) ¢ Mo TBEPKAEHHBIM JJUATHO30M OaKTepruaIb-
HOTO BaruHO3a. Bce manueHTKy pacnpesiesieHbl Ha 2 TPYIIIBI B 3aBUCUMOCTH OT YyBCTBUTEILHOCTH BO30YIUTEIIEH K ITPe-
mapary [oJIMBaJIeHTHBIX OakTeprodaros (haroruH): maueHTKy 1 rpynnsl ¢ HU3KOW YyBCTBUTEIBHOCTHIO K (DaroruHy
(n = 41) caHupoBaHB KOMOMHUPOBAHHBIM IpenapaToM, 00JIaIal0NIUM TPOTUBOMUKPOOHBIM, IPOTUBOTPUOKOBBIM U
MPOTUBOBOCIAUTETHHBIM IeHCTBUEM (3JIBKUHA); MAIUeHTKHU 11 TPyIIbI ¢ BHICOKOW UYBCTBUTEIHHOCTHIO K (haroTHHY
(n = 40) mosty4yasiu KOMOMHUPOBAHHYIO TEPAIIHIO: SJIBKUHA + (paroruH. UyBCTBUTETHHOCTH BO3OYAUTEIIEH OIpe/ies-
J1ach 6akTepruosornyeckuM MetoznoM. Hanbospinyio addextuBHOCTS (97.5 % Bo II rpynne npotus 82.9 % — B I) mokasa-
JIO KOMILJIEKCHOE JieueHue (3JIbKUHA + (paroru).

Karoueensle caosa: 6akTepuaabHbIM BaruHO3, haroTepanusi, HEBOCIAJIUTEIbHbIE O0JIE3HH BIaraanma, bakTepu-
odar.

ABSTRACT

To improve the treatment of bacterial vaginosis and to extend the recurrence-free period, we examined 81 women of
reproductive age (18—45 years) with a confirmed diagnosis of bacterial vaginosis. All patients were divided into 2 groups
depending on the sensitivity of pathogens to the preparation of polyvalent bacteriophages (phagogine): group I included
patients with low sensitivity to phagogine (n = 41) who took a combined drug with antimicrobial, antifungal and anti-
inflammatory effects (elzhina); patients of group IT with high sensitivity to phagogine (n = 40) received combined therapy:
elzhina + phagogine. The sensitivity of pathogens was determined by the bacteriological method. The greatest effective-
ness (97.5% in group II versus 82.9% in group I) was shown by complex treatment (elzhina + phagogine).

Keywords: bacterial vaginosis, phagotherapy, non-inflammatory diseases of the vagina, bacteriophage.

BBEJAEHWUE

Bakrepuanbubiii BarnHo3 (BB) — uHdekInon-
HBIH HEBOCHAJIUTEJIBHBIA CHHJIPOM IIOJIUMUKPOO-
HOH BTHUOJIOTHH, CBA3AHHBIM ¢ JMCOMO30M Baru-
HaJIbHOH MHUKPOOHWOTHI, KOTOPBIH XapaKTepU3yeT-
Csl KOJTMYECTBEHHBIM CHUKEHUEM WJIU TIOJHBIM HC-
Ye3HOBEHUEM JIAKTOOAI[UJITI, 0COOEHHO IEPEKUCh-

INTRODUCTION

Bacterial vaginosis (BV) is an infectious non-
inflammatory syndrome of polymicrobial etiol-
ogy associated with vaginal microbiota dysbiosis,
which is characterized by a quantitative reduction
or complete disappearance of lactobacilli, especial-
ly peroxide-producing and a significant increase in
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MPOAYIUPYIOIIUX, U 3HAYNUTEbHBIM yBEJIUYEHU-
eM 0o0suraTHbIX U (baKyJIbTaTUBHBIX aHA3POOHBIX
YCJIOBHO-TIATOT€HHBIX MUKPOOPTaHU3MOB [1—3].

PacripocTpaHeHHOCTh GaKTEPUAIHPHOIO BATUHO-
3a, COIVIACHO PAa3HBIM HUCTOYHUKAM, KOJIEOIETCSA OT
12 710 80 % [1, 4]. ®akTOpamMu pUCcKa pa3BUTHS JaH-
HOTO 3a00JI€BaHUS ABJISIIOTCSA: TOPMOHAIbHBIE HAPY-
meHus (HapyIlleHHsl OBapUaIbHO-MEHCTPYaJIbHOTO
[UKJa, TEPUOJ NEepPUMEHOIAay3aJIbHOTO IePexoza,
moc1eabopTHRIN Iepros), aTpodudecKre HapyIle-
HUsA CIM3UCTON 000JIOYKU BJjIarajIvia, HapyIIeHHs
pelenTopHoi GYHKIIUH SIUTEIUS BJIaraJInINa, me-
peHeceHHble WH(EKITUOHHBIE OOJIE3HN BJIaraImia
cueruduyeckoil u HecrelupUUECKOH 3THOJIOTHH,
TPaBMBbI IIOJIOBBIX OPraHOB, B TOM YHCJIE IIOCJIE PO-
JIOB, IIPHEM HEKOTOPBIX TPYIII MpernaparoB (II0KO-
KOPTHUKOCTEPOU/IbI, IUTOCTATUKH) U IP. [1, 4].

OCHOBHBIMM  BO3OYAUTESAMH, HUTPAIOIUMHI
POJIb B pa3BUTHH HAKTEpHUAILHOTO BAaTMHO3a, SIBJIA-
torcs Gardnerella vaginalis, Mobilincus, Atopobium
vaginae, Bacteroides spp., Prevotella spp., Veillon-
ella, meNTOKOKKY, MENTOCTPENTOKOKKH U JIP.

JIuarHoctuka 6GakTepuasibHOIO BarmHo3a 0Oa-
3UpyeTCcs B OCHOBHOM Ha KpUTepHUIx Amcers [1, 5],
K KOTOPBIM OTHOCAT TOMOTEHHBIE CEPO-0eJsible BbI-
nesienusi, pH ByiarajiuigHOro OTAEISEMOTO > 4.5,
MIOJIOXKUTEJIbHBI AMUHHBIA TECT, HAJIMYUE «KJIIO-
YeBBIX KJIETOK» IPU MHKPOCKOIIUU BJIATaJIHIIHO-
ro otaesnseMoro. IIpu HaMUM4YUK 3 U3 4 KPUTEPUEB
CTaBUTCA AUATHO3 6aKTepHuasibHOrO BarnHo3a. Tak-
JKe JUIST JUarHOCTUKU MIPUMEHSIOTCS KYJIBTYpPaib-
HBIH METOJ| U METO/I ITOJIMMEPA3HOH IETHOU peak-
nuu (ITIP) ¢ 1ies1bio onpeieieHusi BO30y1uTes 3a-
OosieBaHUS.

B KJIMHUYECKUX PEKOMEH/IAIUIX 0 BEJEHUIO
60IbHBIX UHDEKIUSIMHU, TEPEIABAEMBIMHU TTOJIOBBIM
IyTeM, LEJIAMU JieueHns OaKTepraabHOr0 BaruHO-
3a SBJISIIOTCS KJIMHUYECKOE BBI3IOPOBJIEHHE, HOP-
Mau3anus JabopaTOpHBIX IOKa3aTejied U IIpe-
JIOTBpAIlEHNE PAa3BUTUS OCJIOKHEHUH, CBSI3AHHBIX
¢ 6epeMeHHOCTHIO, IIOCJIEPO/IOBBIM IIEPHOOM U BbI-
[TOJITHEHUEM WHBA3UBHBIX T'HHEKOJIOTUYECKUX TIPO-
nenyp [1]. Kpome HapyIieHus KadecTBa >KU3HHU U
CcyOBEKTUBHOTO auckoMmdopTa [6], 6akTepraibHbIN
BarvHO3 MOKET IIPUBOIUTH K OCJIOXKHEHHUAM, TAKUM
KaK BOCIAJINTEJIbHbIE 3a00/I€BaHUA TIOJIOBBIX Opra-
HOB [1, 7, 8], mpek/ieBpeMeHHbIe POl M HEBBIHAIIIH-
BaHHWe OepeMeHHOCTH [9—12], doHOBBIE 3aboseBa-
HUSA HMIEHKU MaTKH [13, 14].

IIEJIb UCCJIEJIOBAHU A

Omnenka 5(pdeKTUBHOCTH JieueHUs1 OaKTepu-
aJIPHOTO BaTMHO3a C UCII0JIb30BAHNEM COBPEMEHHO-
ro KOMOMHUPOBAHHOTO Ipemnapara (3/ibKuHa), 00-

obligate and facultative anaerobic opportunistic
microorganisms [1—3].

The prevalence of bacterial vaginosis, accord-
ing to various sources, ranges from 12 to 80% [1, 4].
Risk factors for the development of this disease are:
hormonal disorders (disorders of the ovarian-men-
strual cycle, period of menopausal transition, post-
abortion period), atrophic disorders of the vaginal
mucosa, disorders of the receptor function of the
vaginal epithelium, previous infectious diseases of
the vagina of a specific and non-specific etiology,
genital injuries, including those after childbirth,
taking certain groups of drugs (glucocorticoste-
roids, cytostatics), etc. [1, 4].

The main pathogens that play a role in the de-
velopment of bacterial vaginosis are Gardnerella
vaginalis, Mobilincus, Atopobium vaginae, Bacte-
roides spp., Prevotella spp., Veillonella, peptococci,
peptostreptococci, etc.

Diagnosis of bacterial vaginosis is based
mainly on the Amsel criteria [1, 5], which include
homogeneous grey-white discharge, pH of vagi-
nal fluid > 4.5, positive amine test, the presence
of “clue cells” with microscopy of vaginal fluid.
If 3 of the 4 criteria are present, bacterial vaginosis
is diagnosed. Also for diagnosis, the culture test
and the polymerase chain reaction (PCR) method
are used to determine the causative agent of the
disease.

In the guidelines on the management of sexu-
ally transmitted infections, goals of bacterial vagi-
nosis treatment are clinical recovery, normalization
of laboratory parameters and prevention of compli-
cations associated with pregnancy, the postpartum
period and invasive gynecological procedures [1].
In addition to impaired quality of life and subjec-
tive discomfort [6], bacterial vaginosis can lead to
complications, such as inflammatory diseases of
the genital organs [1, 7, 8], premature birth and
miscarriage [9—12], and background diseases of the
cervix [13, 14].

AIM OF THE RESEARCH

To evaluate the effectiveness of treatment of
bacterial vaginosis using new combined prepara-
tion (elzhina) having an antimicrobial, antifungal
and anti-inflammatory effect, in conjunction with
the preparation of polyvalent bacteriophages (pha-
gogine).

MATERIALS AND METHODS

The study involved 81 women aged 18—45 years,
the average age of 28.63 + 5.27. All women present-

Journal homepage: http://jsms.ngmu.ru
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JIaJTAIOIIETO MPOTUBOMUKPOOHBIM, ITPOTHUBOTPUO-
KOBBIM U IPOTHBOBOCIIAJINTEIHHBIM JIEHCTBUEM, B
COUYETAHUU C ITPenapaToM IOJIMBAJIEHTHBIX OaKTe-
puodaros (parorus).

MATEPUAJIBI 1 METO/IbI

B ucciegoBanmu yuactBoBasia 81 ;keHIIuHa 18—
45 neT, cpemHuil Bo3pacT 28.63 + 5.27 1. Bee keH-
IIUHBI 00PaTHJIIUCH € ’Ka100aMU Ha TTATOJIOTHYECKHE
BBI/IEJIEHHU ST M3 TTOJIOBBIX ITyTEH B JKEHCKYI0 KOHCYJIh-
tanuio [AY3 HCO «['opojickast KJIMHUYECKa s TOJTH-
kanHauKa NO 1» (I'KII Ne 1) B 20172018 IT.

IMamueHTKU pacrpesie/ieHbl Ha 2 TPYIIIbL: Iep-
Bas (n = 41; cpeiHUL Bo3pact 28.96 + 5.25I.) — JKeH-
IUHBI ¢ OaKTepHaJIbHBIM BaTHHO30M, BBISIBJIEHHBIM
[0 pe3yJibTaTaM MUKPOCKOIIMH BJIATAJIUIIIHOTO CO-
JIEP’KIMOTO ¥ TOCEBOB HA IHUTATEJIbHBIE CPEIbI, C
HUBKOU YyBCTBUTEJIHLHOCTBHIO BO30OYIUTEJIEN K IIpe-
rapary oJIMBaJIeHTHBIX OakTepruodaros (harorun);
BTOpast (N = 40; cpeAHUI BO3pacT 27.5 + 3.1 I.) —
JKEHIIIUHBI ¢ DaKTEepUaJIbHBIM BATHTHO30M, BBISIBJIEH-
HBIM TI0 pe3yJIbTaTaM MUKPOCKOITMH BJIATaJIUIIHOTO
COJIEP?KUMOTO U TIOCEBOB HAa MUTATEJIbHBIE CPEJIBI, C
BBICOKOH YYBCTBUTEJIBHOCTHIO BO30yauTE EN K (Da-
TOTHHY, KOTOPBIH BKJIIOYAJICS B KOMILJIEKCHOE JIeUue-
HHe OaKTepuasibHOTO BaTMHO3A.

Bce skeHIUHBI TPOILIN CIIEAYIONe 06CIen0-
BaHUA: OMMaHyaJIbHOE BJIAraJIMIITHO-OPIOIIHOCTE-
HOYHOE; OIleHKAa BJIATaJIMIIHBIX BbIZeIeHUN ¢ pH-
METPHUEN BJIATAJIUIITHOTO OTJIEJISIEMOT0 U AaMUHOTE-
cToM; OAKTEPUOCKOIIMYECKOe HCCIIeJOBAHUE OKpa-
MIEHHOTO0 M0 I['paMy THHEKOJIOTHYECKOTO MasKa,
[TAII-TecT, 6aKTEPHUOJIOTHYECKOE HUCCIIEOBAHUE CO-
JIEP’KUMOTO 33/THETO CBOJIA BJIATAJIUIIA HA YCIIOBHO-
MMaTOreHHyI (GJIOpY; HCcleloBaHue Ha WHQEKIUH,
mepefaIuecs MoJoBbiM mytem — Trichomonas
vaginalis (6axkTepuosioruueckuii meron), Urea-
plasma spp., Mycoplasma genitalium, Chlamydia
trachomatis (meromom IIIIP-guar"Hoctuku). Tak-
JKe TIPOBEZIEHBI MCCJIEZIOBAHUS KPOBHU Ha aHTHUTENA
k BUY, x Treponema pallidum, HBsAg, HCV, OAK
¢ MO/ICUETOM YHCJIA JIEWKOIIUTOB U OIpe/ieIeHUEM
CO3. U3 GyHKIIMOHAIBHBIX METO/IOB KaK/I0H HaI-
€HTKe IIPOBO/IUJIOCH VJIBTPAa3BYKOBOE HUCCIIEOBAHUE
OpraHoB MaJIOTO Ta3a Ha 5—7-U JIeHb MEHCTPYaJIbHO-
TO IMKJIA.

KputepusiMu HCKJIIOUEHHUS U3 HCCIIeIOBAHUS
SIBJISIJICH: BO3pacT MeHee 18 Jiet, 6epeMeHHOCTb
U MOM0O3PeHNe Ha Hee, IeJIOCTHOCTD JEeBCTBEHHOM
IJIEBBI, AHOMAJIUM IIOJIOBBIX OPTraHOB, HECOCTOS-
TEJIbHOCTH MBIIII] Ta30BOTO JIHA, BBISIBJIEHHBIE WH-
dexiuu, mepenaroIIuecs IMOJOBBIM IyTeM, OOHa-
pyxenmue aututen k Treponema pallidum, HBsAg,
HCV, B1Y, BeipakeHHOe noBbliienne COD (Oosiee

ed with abnormal discharge from the genital tract
to the maternity welfare centre of City Outpatient
Hospital No. 1 in 2017—2018.

Patients were divided into two groups. The first
one (n = 41; mean age 28.96 + 5.25) included wom-
en with bacterial vaginosis, detected by microscopy
of vaginal contents and growth culture medium,
with low sensitivity of pathogens to the prepara-
tion of polyvalent bacteriophages (phagogine). The
second group (n = 40; average age 27.5 + 3.1) in-
cluded women with bacterial vaginosis detected by
microscopy of vaginal contents and growth culture
medium, with high sensitivity of pathogens to pha-
gogine, which was incorporated into the complex
treatment of bacterial vaginosis.

All women underwent bimanual examination
of vaginal and abdominal wall; assessment of vagi-
nal discharge with a pH-metry and amine test; bac-
terioscopic examination of a Gram-stained gyneco-
logical smear; Pap test, bacteriological examination
of the contents of the posterior vaginal fornix for
opportunistic flora; examination on sexually trans-
mitted infections — Trichomonas vaginalis (bacte-
riological method), Ureaplasma spp., Mycoplasma
genitalium, Chlamydia trachomatis (PCR test).
Blood tests were also performed for antibodies to
HIV, to Treponema pallidum, HBsAg, HCV, general
blood analysis with the calculation of the number
of leukocytes and the determination of ESR. Of the
functional research methods, each patient under-
went the ultrasound examination of the pelvic or-
gans on the 5—7" day of the menstrual cycle.

The exclusion criteria from the study were: age
under 18, pregnancy and suspected pregnancy, the
integrity of the hymen, genital abnormalities, insuf-
ficiency of pelvic floor muscles, sexually transmit-
ted infections detected, antibodies to Treponema
pallidum, HBsAg, HCV, HIV, marked increase in
ESR (more than 35 mm/h) and an increase in white
blood cell count (more than 9 - 109/1), acute inflam-
matory diseases of the uterus, appendages accord-
ing to objective data and ultrasound findings.

The diagnosis of bacterial vaginosis was based
on the criteria of Amsel. The effectiveness of treat-
ment was evaluated on the 6" and 9'* day of sana-
tion, as well as 10—15 days after sanation. We eval-
uated the performance of a bacterioscopic exami-
nation of a Gram-stained gynecological smear, the
bacteriological examination of the contents of the
posterior vaginal fornix for opportunistic flora.
The criteria for the effectiveness of the treatment
were: the absence of subjective complaints, the na-
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35 MM/4) ¥ YBeJIUUEHHUE YKCJIa JIEHKOIIUTOB B KPO-
Bu (6oJstee 9 - 10%/71), OCTPBIE BOCIIATUTEIbHBIE 3260~
JIEBAaHUS MATKH, IPUIATKOB 0 OO'EKTUBHBIM JIaH-
HBIM U Pe3yJIbTaTaM YJIBTPa3ByKOBOT'O HCCJIEIOBA-
HUA.

Jlnaruo3 6akTepraIbHOTO BarvHO3a CTABHJICS
Ha OCHOBaHUU Kputepues Amcesisa. IPPeKTUBHOCTD
JledyeHUs OIleHMBajach Ha 6, 9-U /leHb caHaluH, a
Tak:Ke uepe3 10—15 AHeH mocse caHaruu. OeHu-
BaJIN IIOKa3aTeu 6AKTEPUOCKOITTIECKOTO UCCIIEI0-
BAHUA OKpalleHHOro 1o I'paMy Ir'mHEKOJIOTHYeCcKO-
ro Ma3Ka, 6aKTepHUOJIOTMYECKOTO UCCIIEIOBAHUS CO-
JIEP’KUMOTO 33/THETO CBOJIA BJIATAJIUIIA HA YCIIOBHO-
naToreHHyo ¢uopy. Kpurepusamu sdpdekTrBHOCTU
JIeUEHU s SIBJISIIUCH: OTCYTCTBHE CYOBEKTHUBHBIX 2Ka-
J106, XapaKTep BJIATAJIUIIHOTO OTAESIEMOr0, OTCYT-
CTBUE IPHU3HAKOB OAKTEPUAJIBHOTO BAarmHO3a IpU
0aKTEPHOCKOITNYECKOM HCCJIEJIOBAHUN U OAaKTepH-
OJIOTHTYECKOM HCCJIEJIOBAHUH OT/IEJISIEMOTO 33/ THETO
CBO/Ia BJIaraJuina.

MUKpOCKOIIMUECKOe WCCJIeIOBAaHUE OT/Iesisie-
MOTO BJIATaJIMINA U [EPBUKAJIBHOTO KaHaJa OBLIO
IIPOBEZIEHO IIPU OKpAIINBAHUU Mas3KoB 1o 'pamy B
snabopatopuu I'KIT NQ 1. BakTepuosioruyeckoe uc-
CJIeIOBAHUE OT/AE/ISEMOTO 33/THETO CBOZIA BJIaTrasIu-
II1a IPOBOAMIIOCH B JJabopaTopun VIHCTUTYTa XUMU-
YecKoH O6uostoruu u PpyH/1aMeHTaTbHONH MeTUITUHbI
CO PAH.

Bce mpo0ObI BbhICEBAJIM IITPUXOM (HJIA Ta30HOM)
Ha 9 BUJIOB MUKPOOHOJIOTHYECKUX CPeJl, MHKYOUPO-
Basiu ipu 37 °C B TeueHUe 1—5 CyT, YIUTBIBAJIN KO-
JIMYECTBO BBIPOCIINX MUKPOOPTaHU3MOB, OIpefie-
JISLITM KQueCTBEHHBIN cocTaB. K KiIMHWYecKu 3Ha-
YUMBIM IITaMMaM MHKPOOPTaHU3MOB HOAOUpa-
au cunenuduyeckue daru. IlapannensHo B GakTe-
puosnoruyeckoit ytaboparopuu I'KIT N2 1 mpoBosu-
JIM KQYECTBEHHOE U YCJIOBHO-KOJIMYECTBEHHOE BbI-
JleJleHre W UIeHTHUQUKAIUI0 MHKPOOPraHU3MOB
U3 OT/EJISIEMOTO BJIATAJIHINA, C IIEJIBIO OIpesesie-
HUSA UX YYBCTBUTEJIBHOCTH K aHTHOWOTHUKAM. [y
BCEX BBIJIEJIEHHBIX MUKPOOHBIX ar€HTOB YCTaHABJIH-
BaJI1 YYBCTBUTEJIBHOCTh K QHTUOMOTHKAM JHCKO-
Juddy3UOHHBIM METOZIOM.

PE3YJIBTATDBI 1 ObCY KAEHUE

B I rpymnme Bce MalueHTKU MPEIbABIISAIN JKa-
JI00bI Ha OOMJIBHBIE BBI/IEJIEHUS U3 MIOJIOBBIX IIyTEH
¢ HEMPHUATHBIM 3anaxoM; 38 mamueHToK (92 %) 6ec-
IIOKOWJI 3Y7], TTOJIOBBIX OPTAHOB PA3JIMYHOM CTEIIEHU
BBIPa)KEHHOCTH, 3 MAIIUEHTKU OTMEeYaJIH JUCIape-
yHUIO (7.3 %). ¥ Bcex 00CeOBAaHHBIX OBLIO BBISIB-
JIEHO TIOBbIIIeHHe pH BJIaraiUIHOTO OT/IEJISIEMOTO
(5.9 + 0.1). [Ipu 6aKTEpPHOCKOITNYECKOM HCCJIeI0BA-
HUU BJIATAJIUIIHOTO Ma3Ka CpefHee YHCJIO JIEHKO-

ture of the vaginal discharge, and the absence of
signs of bacterial vaginosis during bacterioscopic
examination and bacteriological examination of
the posterior vaginal fornix fluid.

The microscopic examination of the vagi-
nal fluid and cervical channel was carried out by
Gram’s stain in the laboratory of City Outpatient
Hospital No. 1. The bacteriological examination of
the fluid of the vaginal posterior fornix was carried
out in the laboratory of the Institute of Chemical
Biology and Fundamental Medicine (Novosibirsk).

All samples were microbiologically studied
with streak or lawn technique on 9 types of media,
incubated at 37°C for 1—5 days. We took into account
the number of grown microorganisms and deter-
mined the qualitative composition. Specific phages
were selected for clinically significant strains of mi-
croorganisms. At the same time, the bacteriological
laboratory of City Outpatient Hospital No. 1 carried
out qualitative and conditionally quantitative isola-
tion and identification of microorganisms from the
vaginal fluid in order to determine their sensitivity
to antibiotics. For all isolated microbial agents, an-
tibiotic sensitivity was determined by the disk dif-
fusion method.

RESULTS AND DISCUSSION

In group I, all patients complained of copious
discharge from the genital tract with an unpleasant
odor; 38 patients (92%) complained of genital itch-
ing of varying severity; 3 patients had dyspareunia
(7.3%). All examined showed an increase in the pH
of the vaginal fluide (5.9 + 0.1). During the bacte-
rioscopic examination of the vaginal smear, the
average number of leukocytes was 7.638 + 5.8, the
number of surface epithelial cells was 5.781 + 3.2,
and “clue cells” were found in all smears. Dur-
ing the bacteriological examination, the following
pathogens were detected before the onset of sa-
nation: Atopobium vaginae in 8 (19.5%) patients,
Gardnerella vaginalis in 34 (82.9%).

The treatment of group I was chosen following
the Federal Clinical Guidelines — a complex prepa-
ration containing ornidazole 500 mg + neomycin
65 000 units + prednisolone 3 mg + econazole 100
mg (trade name “Elzhina”), one tablet into the va-
gina at night for 9 days.

Fifteen days after the completion of sanation,
34 patients (82.9%) noted the disappearance of dis-
ease symptoms, 7 patients (17.1%) had a slight im-
provement (pathological discharge from the genital
tract persisted, the intensity of itching decreased).
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IIUTOB COCTaBUJIO 7.638 + 5.8, KOJIMUECTBO MOBEPX-
HOCTHBIX SIIUTEINAIBHBIX KJIETOK — 5.781 + 3.2, BO
BCeX MasKax OOHAapy’KeHbl «KJIIOUEBBIE KJIETKU».
ITpu 6aKTEPHOJIOIMYECKOM HCCIEZIOBAHUHY 10 Hava-
Jla caHanuu OOHapYy KEHBI CJIeAYIOIINe BO30yuTe-
au: Atopobium vaginae — y 8 (19.5 %) manueHTOK,
Gardnerella vaginalis — y 34 (82.9 %).

Croco0 JyieueHns TalMeHTOK [ TpyIbl ObLI BbI-
OpaH B cooTBeTCTBHU ¢ DeiepaibHBIMU KIIMHUYE-
CKUMH PEKOMEHJAUAMU — KOMILJIEKCHBIM IIpera-
paroMm, cofiepsKaIluM OPHHUAA30JI 500 MT + HEOMHU-
nuH 65 000 EJl + mpegHU30JI0H 3 MT + 9KOHA30J1
100 Mr (TOproBoe HAaWMEHOBAaHHE «IIbKUHA») II0
1 TabJ1. BO BJIAara/IMIIEe HAa HOYb B TEUEHUE Q JHEH.

Yepes 15 [HEH MOCJIe OKOHYAHUS CaHAIMU HC-
Ye3HOBEHME CHMIITOMOB 3a00J€BaHUsA OTMETHU-
au 34 nanueHTku (82.9 %), y 7 nanueHTok (17.1 %)
OBLII0O HE3HAUUTEJbHOE YJIydllleHHe (COXpaHSIJIUCh
[1aTOJIOTUYECKHE BBIJIEJIEHUS] M3 IIOJIOBBIX IIyTEH,
CHU3WUJIACh WHTEHCUBHOCTH 3y7a). IIpu GakTepmo-
CKOITUYECKOM HCCJIEIOBAHUU «KJIFOUEBBbIE KJIET-
Kn» OOHApy:KeHBI y 5 manueHTok (12.3 %), cpen-
Hee YHCJIO0 JIEWKOIIMTOB B OT/E/ISIEMOM BJIarajii-
I[a COCTaBUJIO 9.45 + 3.6. IIpu GakTepuosoruye-
CKOM HCCJIEIOBAHUH OTAEJISIEMOIO 3aJHEr0 CBOAA
Bjarasuina Atopobium vaginae BHISIBJIEH y 7 Ta-
nueHTok (17.1 %), Gardnerella vaginalis — y 1 ma-
IUEHTKH (2.4 %), y 2 manueHToK (4.8 %) BbI/IesIeH
BO30yIUTE b, HE IPUCYTCTBYIOIIUHI /IO CAHAI[UN —
Corynebacterium spp.

TakuMm oOpas3oMm, JieueHHe TAIUEHTOK C Oak-
TepUAJbHBIM BaruHO30M KOMILJIEKCHBIM IIperapa-
TOM, COJIEPKAIIUM OPHUAA30J 500 MT + HEOMHITH
65 000 EJI + mpe/IHU30JI0H 3 MT + 3KOHA30J1 100 MT
(ToproBoe HaMMeHOBaHUE «DJIBKHHA»), MO 1 TalJL
BO BJIATAJIMIIE HA HOYB B TeUEHHE 9 THEH ObLIIO -
(extuBHBIM B 82.9 % ciydaeB. Perunus 6akTepu-
QJIHOTO BarMHO3a 3apPErHMCTPUPOBAH y 5 TMAI[UEH-
TOK.

Bo Il rpynre Bce nanueHTKYU OpeLbABIIAN Ka-
JI00bI Ha OOWJIbHBIE BBIZIEJIEHUSI W3 IIOJIOBBIX IIy-
Tel ¢ HEMPUATHBIM 3aI1axoM; 36 mamueHToK (90 %)
0ecIoKOMJI 3y MOJIOBBIX OPraHOB PAa3JIUYHOHN CTe-
IIEHU BBIPAJKEHHOCTHU, 4 MaInueHTKHu (10 %) oTMme-
Yajau JAUCIAPEYHUIO, TU3YPUI0 OTMETUJIN 3 Tallu-
eHTKH (7.5 %). Y Bcex obOcyieOBaHHBIX OBIJIO BBHISIB-
JIEHO TIOBbIIIeHHe pH BJIaraiMIHOTO OT/IEJISIEMOTO
(6.1 £ 0.1). IIpu GaKTEPHUOCKOIIUYECKOM HCCJIeI0Ba-
HHMH BJIATAJIMIHOTO Ma3Ka CpPeIHEee YHCIIO JIEHKO-
IIUTOB COCTABHUJIO 5.714 + 5.6, KOJIMYECTBO MTOBEPX-
HOCTHBIX BIUTEIUAJIBHBIX KJIETOK — 5.642 + 2.2,
BO BCeX Ma3KaX OOHAPYIKEeHbI «KJI0YEBbIE KIIETKU».
ITpu 6GaKTEPHOJIOTUUECKOM HCCJIeIOBAHUHU [0 Ha-
Yajia caHaluu OOHApYKEHbI CIIeAYIOIe BO30yau-

During the bacterioscopic examination, “clue cells”
were found in 5 patients (12.3%), the average num-
ber of leukocytes in the vaginal fluid was 9.45 + 3.6.
Bacteriological examination of the fluid from the
posterior vaginal fornix detected Atopobium va-
ginae in 7 patients (17.1%), Gardnerella vaginalis
in 1 patient (2.4%) and Corynebacterium spp., a
pathogen that was not present before sanation, in
2 patients (4.8%).

Thus, the treatment of patients suffering bac-
terial vaginosis with a complex drug containing
ornidazole 500 mg + neomycin 65 000 units +
prednisolone 3 mg + econazole 100 mg (trade name
“Elzhina”), one tablet in the vagina at night for
9 days was effective in 82.9% of cases. The relapse
of bacterial vaginosis was recorded in 5 patients.

In group II, all patients complained of copi-
ous discharge from the genital tract with an un-
pleasant odor; 36 patients (90%) reported genital
itching of varying severity, 4 patients (10%) noted
dyspareunia, 3 patients (7.5%) — dysuria. All ex-
amined showed an increase in the pH of the vagi-
nal fluid (6.1 + 0.1). During the bacterioscopic
examination of the vaginal smear, the average
number of leukocytes was 5.714 + 5.6, the num-
ber of surface epithelial cells was 5.642 + 2.2, and
“clue cells” were found in all smears. During the
bacteriological examination, the following patho-
gens were discovered before the onset of sanation:
Atopobium vaginae in 4 (10%) patients, Gardner-
ella vaginalis in 38 (95%).

For the treatment of bacterial vaginosis in
group II, a complex preparation was chosen con-
taining ornidazole 500 mg + neomycin 65 000 units
+ prednisolone 3 mg + econazole 100 mg (trade
name “Elzhina”), 1 tablet into the vagina at night for
9 days together with the preparation of polyvalent
bacteriophages (trade name “Phagogine”), 5 ml into
the vagina two times a day for 7 days.

Fefteen days after the completion of the sana-
tion, 39 patients (97.5%) reported the disappear-
ance of symptoms, one patient (2.5%) did not have
a significant improvement (pathological discharge
from the genital tract, genital itching, dyspareunia
persisted). During the bacterioscopic examination,
“clue cells” were found in 1 patient (2.5%), the aver-
age number of leukocytes in the vaginal discharge
was 6.663 + 2.4. Bacteriological examination of the
discharge from the posterior vaginal fornix detect-
ed Atopobium vaginae in 1 patient (2.5%).

Thus, the treatment of patients with bacterial
vaginosis with a complex drug containing ornida-
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tenu: Atopobium vaginae — y 4 (10 %) manueHTOK,
Gardnerella vaginalis —y 38 (95 %).

Js nedeHus O6aKTepHAJIbHOTO BaruHo3a B
rpyrre 11 6611 BBIOpaH KOMILJIEKCHBIH ITperapar, co-
JlepKaIui OpHUZA30J1 500 MT + HEOMHUIIUH 65 000
EJl + nmpeHU30JI0H 3 MT + 3KOHA30J1 100 MT (TOpro-
BO€ HAMMEHOBAHUeE «DJIbKIHA»), 10 1 TA0JI. BO B1ara-
JINIIle Ha HOYb B TeUeHUe 9 THel COBMECTHO ¢ IIperia-
paToM MOJUBAaJIEHTHBIX OakTeprodaros (Topronoe
HamMeHOBaHMe «ParoruH») Mo 5 MJI BO BJIaTajIUIIE
2 pasa B JIeHb B TeUeHUe 7 THeH.

Uepes 15 AHEH MOCIe OKOHUYAHUS CAHAIMH KC-
Ye3HOBEHHE CHMIITOMOB 3200JIeBaHUS OTMETHIIN 39
marnueHTok (97.5 %), y 1 marmueHTku (2.5 %) He ObLIO
3HAYUTEJIFHOTO YJIyUIIeHHUs (COXPAHSIUCH ATOJIO-
TUYEeCKHe BbIIEJIEHUs U3 IOJIOBBIX ITyTeH, 3y[| I0-
JIOBBIX OPTaHOB, AucnapeyHus). [Ipu 6akTeprocko-
IIMYEeCKOM HCCJIEJTOBAHUU «KJIIOUEBBIE KJIETKU» 00-
Hapy’KeHbl y 1 TAINEeHTKH (2.5 %), cpefHee YHUCIIOo
JIEKOITUTOB B OT/EJsieMOM BJIATQJIUINA COCTABH-
JIo 6.663 + 2.4. [Ipu 6aKTEPHUOJIOTHUECKOM HCCIIE-
JIOBAaHUM OT/E/IAEMOT0O 33/THETO CBOJIA BJIATaJININA
Atopobium vaginae BbIsIBJIEH Y 1 TAITUEHTKH (2.5 %).

Taxum 06pa3om, JeueHre NaIlHeHTOK C HaKTepH-
aJIbHBIM BAaTMHO30M KOMILJIEKCHBIM ITPENapaToM, CO-
JlepKaIui OpHUZA30J1 500 MT + HEOMHUIIUH 65 000
E/l + mpeaHU30JI0H 3 MT + 9KOHA30J1 100 MT (TOpro-
BO€ HAMMEHOBAaHUeE «DJIbKIHA»), 10 1 TA0JI. BO BIara-
JINIIle Ha HOYb B TeUeHUe 9 THel COBMECTHO ¢ IIperia-
paTroM MOJUBaJIEHTHBIX OakTeprodaros (ToproBoe
HamMeHOBaHMe «ParoruH») Mo 5 MJI BO BJIarajIuIIe
2 pasa B JiIeHb B TeueHUe 7 JHeH nokazasno sddex-
THUBHOCTb B 97.5 % ciydaeB. PeruiuB 6akTeprab-
HOTO BarMHO32a 3aPETUCTPUPOBAH Y 1 MAIIUEHTKU.

Jlydrelt caHanuu yjaj1och 1ocTudb Bo 11 rpymn-
e (97.5 % 1Mo OTHOIIEHUO K 82.9 % B I rpyIe), B KO-
TOPOH HCIIOJI30BAJICS IIperapaT KoMILIeKca baKTe-
puodaros «Parorun». JlTaHHBIHN MpenapaT MoIyueH
13 HOBBIX IIITAMMOB BHPYCOB, aKTUBHBIX B OTHOIIIE-
HUU BO30yauTE el 6aKTEPHUATHHOTO BATHHO3A.
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zole 500 mg + neomycin 65 000 units + prednis-
olone 3 mg + econazole 100 mg (trade name “El-
zhina”), 1 tablet in the vagina at night for 9 days
in conjunction with the preparation of polyvalent
bacteriophages (trade name “Phagogine”), 5 ml in
the vagina 2 times a day for 7 days showed effec-
tiveness in 97.5% of cases. The relapse of bacterial
vaginosis was noted in 1 patient.

The best sanation results were in group II
(97.5% versus 82.9% in group I), in which the prep-
aration of the bacteriophage complex “Phagogine”
was used. This drug was obtained from new strains
of viruses that are active against bacterial vaginosis
pathogens.

CONCLUSION

The study showed that the complex treatment of
disorders of the vaginal microbiocenosis (elzhina +
+ phagogine) is more effective than the isolated pre-
scription of standard therapy regimens, which al-
lows us to recommend such a regimen for the treat-
ment of bacterial vaginosis.
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3AK/IIOYEHUNE

VcciieoBaHuE TOKA3aJ10, YTO KOMILJIEKCHOE JIe-
YeHUe HapyIIeHUH BJIATAJIUIHOTO MUKPOOUOIIEHO-
3a (31p3kMHA + aroruH) apdexkTUBHEE, YUEM U30TH-
pPOBaHHOE Ha3HAUEHHE CTAHAAPTHBIX CXeM TEepAITHH,
YTO TO3BOJISIET PEKOMEH/IOBATh TAKYyI0 CXEMY JJIsf
JleueHus1 6aKTEPUATbHOTO BATHHO3A.

KoHndIuKT nHTEpECOB. ABTOPHI 3a5BJISIOT 00
OTCYTCTBUU KOH(IINKTA HHTEPECOB.
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OneHka HyTPUTUBHOTO CTAaTyCca MPU apTepUaIbHOU rUTNIEePTEH3UN:
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Assessment of nutritional status in arterial hypertension: the role
of a dietitian

Tatarnikova I.S., Gerasimenko O.N., Shpagina L.A.

Novosibirsk State Medical University

AHHOTAIIUA

B ucciie/foBaHUH, TIOCBSIIEHHOM OllEHKe HYTPUTUBHOTO CTaTyca y JIUIL C apTepruaabHON runepreHsuei (AT') B pam-
Kax nmpuemMa Bpada-guerosiora IleHTpa 3/10pOBbs, IPUHSIIIN yYacTue 54 nanuenTa ¢ AT (cpegHuii Bo3pacr 57.63 + 11.87T1.).
KoHTpOJIbHYIO IPYIIILY COCTABUJIN 27 YCJIOBHO 37I0POBBIX ITAIEHTOB.

IIpoaHaIM3UpPOBAaHBI aHTPOIIOMETPHUUECKHE TapaMeTphI (Macca Tesa, pocT, OKpyKHOCTH Tasuu (OT), OKpyKHOCTH
6emep (OB)); mpoBezieHa OIleHKa KOMIIOHEHTHOT'O COCTaBa Tesia v pakTHuecKoro nutauus. B rpymnme 601bpHb1X AT B cpaB-
HEHUHU C TPYIION KOHTPOJIS BBISBJIEHBI OOJiee BHICOKHE 3HAUEHUS WHEKCcA Macchl Tesa (M30bITOYHAS] Macca Tesa u
oxxupenue [-111 ct.), coorHomenus OT/OB, a Tak:ke HOPMHPOBAHHOU IO POCTY KUPOBOU Macchl Tesa (34.15 + 12.00 y
manueHToB ¢ Al mpoTUB 27.37 + 11.17 B TpyIIe KOHTPoJis). [Ipu aHamu3e 1ab0paTOPHBIX MOKa3aTeseH yCTaHOBIEHO Ha-
pylIeHHe JUIUAHOrO oOMeHa B rpymie nanueHToB ¢ AT. B xoze ananmnsa daktudeckoro nutanus y jgun ¢ AT oTtmeya-
I0TCSI IPU3HAKHU HecOaJIaHCUPOBAHHOTO PAIMOHA MTUTAHUS 110 MAKPO- U MUKPOHYTPUEHTaM, B OCHOBHOM 3a CUeT U3-
ObITKA OOIIETO KUpa HA 29.26 %, HATPUS — HA 4.21 %, XonecTepuHa — Ha 8.27 %, 00IIUX yIJIeBOZOB — Ha 6.65 %, /10-
6aBJIEHHOTO caxapa — Ha 17.34 % ¥ HACBIIIEHHBIX }KUPHBIX KUCJIOT — Ha 22.24 % OT PEKOMEHIyeMOoro NoTpebIeHus Ha
doHe geduruTa B pariuoHe MUIIEBLIX BOJIOKOH — Ha 61.15 %, N-3 MMOJIMHEHACHIIIEHHBIX JKUPHBIX KUCJIOT — Ha 14.32 %,
MHUKPO3JIEMEHTOB (KaJIbI[Hs, MATHUS) U BUTAMUHOB (BUTAMUHA A, BUTAMHHOB IPYIIIIbl B, HUAIHa).

Kaouesvle caosa: 0XuUpeHre, apTepraabHas TUIEPTEH3HUsI, THIIEPXOJIECTEPUHEMUSI, TUTAHKE, JUETOJIOT, LIeHTp
37I0POBBSI.

ABSTRACT

In the research on the assessment of nutritional status in individuals with arterial hypertension (AH) as part of a
dietitian appointment from the Health Center 54 patients with AH took part (mean age 57.63 + 11.87). The control group
consisted of 27 conditionally healthy patients.

It was analyzed anthropometric parameters (body weight, height, waist circumference (WC), hip circumference
(HC)); an assessment of the component composition of the body and the actual nutrition was performed. In the group of
hypertensive patients in comparison with the control group higher values of body mass index were found (overweight and
obesity of the I-III degrees), waist-to-hip ratio (WHR), as well as body fat mass normalized by height (34.15 + 12.00 in
patients with AH versus 27.37 + 11.17 in the control group). An analysis of laboratory parameters revealed a disturbance
of lipid metabolism in the group of patients with AH. In the analysis of actual nutrition in people with AH, the signs of an
unbalanced diet for macro- and micronutrients are observed mainly due to an excess of total fat by 29.26%, sodium — by
4.21%, cholesterol — by 8.27%, total carbohydrates — by 6.65%, added sugar — by 17.34% and saturated fatty acids — by
22.24% of the recommended intake against the background of a deficit in dietary fibers — by 61.15%, n-3 polyunsaturated
fatty acids — by 14.32%, trace substances (calcium, magnesium) and vitamins (vitamin A, B vitamins, niacin).

Keywords: obesity, arterial hypertension, hypercholesterolemia, dietitian, Health Center.
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BBEJAEHUE

Beaymum ¢GakTopoM pHCKa Pa3BUTHUS CEP-
JIEYHO-COCYZITUCTBIX 3a00sieBaHUM, 3aHUMAIOIINX
IIepBO€ MECTO CpEeJIN IPUYNH CMEPTHOCTHU HaceJe-
HUsI, SIBJISIETCS apTepuajbHasi rumepreHsus (Al)
[1, 2]. IIpodunakTuke cepAeUHO-COCYAUCTON TATO-
JIOTUHM B HACTOSAIINEE BPeMs Y/IeJISeTCS TOBBIIIEH-
Hoe BHuMaHue. Tak, B . HoBocubupcke mocerae-
MocTh LleHTpa 3/I0pOBbsI B TEUEHHE 5 JIET BBIPOCIA
Ha 35 % U cocTaBJIsjia B 2016 T. 12 992 YeJl., U3 HUX
MIPY TIEPBUYHOM OOpAIlleHUH MOBBINIIEHHOE apTePH-
anpHOe JaBiienue (A/l) BBISBIIAIOCH B 54 % ciayda-
eB [3, 4]. K HauboJsiee yacTo BeTpevaromuMes Hapy-
[IEHUSIM HYTPUTUBHOTO craTyca npu Al OTHOCAT-
cs: U30BITOYHASI Macca Tejla, WHCYJUHOPE3UCTEeHT-
HOCTb U HApYIIEHU JIUITHHOTO U YIJIEBOJTHOTO 00-
MeHa [4—7]. B ¢cBoio ouepesn, oxKUpeHne 1 H30bITOU-
Has Macca TeJjia B OOJIBIITUHCTBE CIyYaeB sIBJISIOTCS
MEpBOIPUYMHON KacKaja MeTabOJIMYeCKUX Hapy-
meHuii. B MHOTOYMC/IEHHBIX UCCJIEIOBAHUAX MTOKA-
3aHa CBS3b OKUpeHus ¢ pazputueM Al [1, 5, 8].

Jleuenne manueHTOoB ¢ AI' Ha cerogHANIHUMI
JIeHb TIPEJCTABJSAET CJIOXKHYIO 3aj/1ady, HECMOTPS
Ha pazHOOOpa3ue U JOCTYITHOCTh AHTUTHUIIEPTEH-
3UBHBIX IIPEIapaToB, B IEPBYK OYEPE]b 3TO CBs-
3aHO C KOMOPOUTHOCTHIO JAHHBIX MAI[UEHTOB U He-
PEZIKO OTCYTCTBHEM KOMIIJIEKCHOTO TTO/IX0/1A K Jieue-
HUIO 3a00J1eBaHuA. B 3TOH CBA3U IpEJICTaBIISIETCS
aKTyaJbHBIM PACCMOTPETHh BO3MOKHOCTH MEKIUC-
IUITHHAPHOTO MOIX0/Ia K TUATHOCTUKE U JIEUEHUTIO
nanueHToB ¢ Al ¢ mo3unuu Bpaua-guertosora len-
Tpa 3710pOBbSI.

IEJIb UCCJIEJJOBAHUSA

OneHka HYTPHUTHUBHOIO CTaTyca MAIlUEeHTOB C
AT B pamKax mpodUIaKTUUECKOTO IMpreMa Bpaya-
puetosiora lleHTpa 370pOBbA.

MATEPHUAJIBI 1 METO/AbI

PansoMu3upoBaHHOE, OTKPBITOE, IMOIEPEUHOE
HCCJIEIOBAHUE 54 TALIMEHTOB C apTEPHAaJIbHON T'HU-
repTeH3uel (cpegHuil Bo3pacT 57.63 + 11.87 r.) mpo-
BezeHo Ha 6aze llenTtpa 3m0poBbs 'BY3 HCO «T'o-
ponckas kinuHUYeckas GonpHuna NO 2» (HoBocu-
O6upcK). B rpymmy KOHTPOJIS BOIILIN 27 YCJIOBHO 3710-
POBBIX AITUEHTOB. ['pyTIIia KOHTPOJISI COOTHOCHIIACH
C UCCIIEAYEMOU T'PYIIION IO TOJIY U BO3PACTY.

IIpoBojMIach OIIEHKA aHTPOIOMETPUYECKUX
ImapaMeTpoB: Macca TeJja, POCT, OKPYKHOCTh TaJIMH
(OT), oxpyxuOCTB Genep (OB). CTenens o:xupeHUs
OLIEHMBAJIM HAa OCHOBAHUU pacueTa MHJEKCa Mac-
col Tesia (UMT) cormacHo kputepussm BO3 (2007):
NMT < 18.4 Kr/M®> — HeJloCTaTOUHAsI Macca TeJia;
UMT 18.5—-24.9 Kr/M?> — HOpMaJibHas Macca TeJa;

INTRODUCTION

Arterial hypertension (AH) is the leading risk
factor for the development of cardiovascular dis-
eases which occupy the first place among the causes
of mortality in population [1, 2]. Prevention of car-
diovascular disease is currently receiving increased
attention. So, in Novosibirsk, the attendance of the
Health Center within the period of 5 years increased
by 35% and amounted to 12.992 people in 2016 of
which during primary attendance high blood pres-
sure (BP) was revealed in 54% of cases [3, 4]. The
most common disturbances of nutritional status
in AH include: overweight, insulin resistance and
impaired lipid and carbohydrate metabolism [4-7].
In turn, obesity and overweight in most cases are
the root cause of the cascade of metabolic disor-
ders. Numerous studies have shown the connection
of obesity with the development of AH [1, 5, 8].

The treatment of patients with AH is a difficult
task today, despite of the diversity and availability
of antihypertensive drugs, primarily due to the co-
morbidity of these patients and often the lack of an
integrated approach to treating the disease. In this
regard, it seems relevant to consider the possibili-
ties of an interdisciplinary approach to the diag-
nosis and treatment of patients with AH from the
position of a dietitian at the Health Center.

AIM OF THE RESEARCH

Assessment of the nutritional status of patients
with AH as part of a preventive visit to a dietitian at
the Health Center.

MATERIALS AND METHODS

Randomized, open, transverse study of 54 pa-
tients with arterial hypertension (mean age 57.63 +
+ 11.87) was carried out on the basis of the Health
Center of City Clinical Hospital No. 2 (Novosibirsk).
The control group included 27 conditionally healthy
patients. The control group was correlated with the
study group by gender and age.

The anthropometric parameters were evaluat-
ed: body weight, height, waist circumference (WC),
hip circumference (HC). The degree of obesity was
estimated based on the calculation of body mass in-
dex (BMI) according to WHO criteria (2007): BMI <
18.4 kg / m? — insufficient body weight; BMI 18.5—
24.9 kg / m? — normal body weight; BMI 25-29.9
kg / m? — overweight; BMI > 30.0 kg / m? — obe-
sity (30.0—34.9 kg / m? — first-degree obesity (I de-
gree), 35.0—39.9 kg / m? — second-degree obesity
(IT degree), = 40.0 kg / m? — third-degree obesity
(ITI degree)). The component composition of the
body was measured by the bioimpedance method
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NUMT 25-29.9 Kr/M®> — u30BITOUHAs Macca TeJa;
HMT > 30.0 kr/M? — oxxupenue (30.0—34.9 Kr/m? —
oxxupenue I crenenu (CT.), 35.0—39.9 KI/M? — OKH-
penue II cT., > 40.0 kr/M? — oxupenue 111 ct.). 13-
MepeHHe KOMIIOHEHTHOI'O COCTaBa TeJia IPOBOIU-
JIOCh METOZIOM OHOMMIIEJTAaHCOMETPHUH Ha arIapare
MEJTACC ABC-01 (Poccust). OnieHUBaJIUCh CAEAYIO-
mue Iokasaresiu (abCOJIIOTHBIE ¥ OTHOCUTEIbLHBIE
BEJIMYMHBIL): XKUPOBasg Macca (Kr), HOpPMUPOBAaHHAS
II0 POCTY; ToIas Macca (Kr); akTUBHASI KJIETOYHAs
Macca (Kr); 10/ aKTUBHOM KJIeTOYHOM macchl (%);
CKeJIETHO-MbIIIeuHass Macca (Kr); J0JIsA CKeJIeTHO-
MbIIIIEUHOU Macchl (%); ocHOBHOW oOMeH (kkaJi/
CYT); y/IeJIbHBIF OCHOBHOU 00MeH (KkaJji/M2/cyT); da-
30BBIH yroJ1; 00Ias KUAKOCTh (KT); BHEKJIETOUHAS
JKUJIKOCTD (KT); KaacCu@UKAIUs MO0 MPOIEHTY JKHU-
POBOI Macchl.

JIyist anau3a GaKTUUECKOTO MUTAHUSA UCTIO b~
30Bajlach KOMIIbIOTEpHas mporpamma «OreHka
¢akTuueckoro nutanus ot HUU nuranus PAMH»
(2005), paspaborannass ®I'BYH «®HWI] nuranus
u 6uortexHosiorun» (MockBa), KOTOpas MO3BOJISIET
YCTAaHOBUTH OOIIYI0 KAJIOPUHHOCTH PAIlIOHA, XUMHU-
YeCKUH COCTaB, YACTOTHHIE TTOKA3ATEIN UCIIOJIb3Ye-
MBIX IPOJYKTOB, PUCKU HEIOCTATKA M U30BITKA IO~
TpebJIeHUsT OCHOBHBIX MaKPO- U MUKPOHYTPUEHTOB.
AHaMHe3 cobupaJsicsi ¢ TOMOIIBI0 AHKETHOTO METO-
Jla: U3y4asIrich MOTHBAIIHS, YACTOTA U XapaKTEP HC-
[MOJTb30BAHUS PA3JIMUHBIX CIIOCOOOB CaMOJIEUEHUS
(muersl, ToIOgaHKe, OMOJIOTHYECKH aKTHBHBIE J0-
0aBKH K ITUIIE U Jp.), HAPYIIeHUs IMUIIEBOTO TIOBe-
IeHusd [4].

BuoxuMuueckoe HcCcJIeIoBaHNE KPOBU ITPOBO-
JIAJIN 0 CTAHJAAPTHBIM METOAMKAM Ha OHOXHMU-
yeckoM aHasusartope Erba (Yexwus) mpu momoru
amanTupoBaHHbIX peareHToB Erba Lachema (Ye-
XU).

Cratucruyeckass o0paboTKa OCyIIeCTBJIAIACH
Ha MEepPCOHAJTBHOM KOMITBIOTEDPE C UCIIOJIb30BAHUEM
naketa cratucrudeckux nporpamm STATISTICA 6.0
(StatSoft Inc., 2000). C mOMOIIIbIO METO[A BApHALIH-
OHHOH CTaTHUCTUKU OIpesessiach cpeaHas apud-
meTtuueckas (M), ee omubka (+m), kpurepuii CThIO-
JeHTa (f) mpu pa3IunYHBIX YPOBHAX 3HAUUMOCTH (),
JTOCTOBEPHOCTH TIPU P < 0.05. AHAJIN3 TAHHBIX TaK-
K€ IIPOBO/IHJICS C IIOMOIIBIO CTATUCTUYECKOTO ITaKe-
Ta mporpamm SPSS 15.0.

PE3YJ/IBTATBI 1 OBCYXK/IEHUNE

CorytacHO TMOJIyYeHHBIM JAHHBIM B TPYIIIE IIa-
nueHToB ¢ AI' oTMeueHbl HAaWOOJIbIINE 3HAYEHUS
UMT u OT, goctoBepHO OT/IM4YaBIINECs OT KOH-
TPOJIBHBIX 3HAUEHUH — B 1.2 (p = 0.0475) 1 1.3 pasa
(p = 0.0027) coorBercTBeHHO. CooTHOMIEeHKE OT/OB,

using the MEDASS ABC-o01 apparatus (Russia). The
following indicators were evaluated (absolute and
relative values): fat mass (kg) normalized by height;
lean mass (kg); active cell mass (kg); the propor-
tion of active cell mass (%); musculoskeletal mass
(kg); the proportion of musculoskeletal mass (%);
main metabolism (kcal / day); specific basic metab-
olism (kcal / m? / day); phase angle; total fluid (kg);
extracellular fluid (kg); classification by percentage
of fat mass.

To analyze the actual nutrition we used the
computer program “Estimation of Actual Nutrition
from the Research Institute of Nutrition of the Rus-
sian Academy of Medical Sciences” (2005) devel-
oped by the Federal Research Center of Nutrition
and Biotechnology (Moscow) to determine the total
calorie intake of the diet, its chemical composition,
frequency parameters of the products used, risks of
deficiency and excess consumption of basic macro-
and micronutrients. An anamnesis was taken using
the questionnaire method: the motivation, frequen-
cy and nature of the use of various self-treatment
methods (diets, fasting, dietary supplements, etc.),
eating disorders were studied [4].

Blood biochemical test was carried out accord-
ing to standard methods on “Erba” biochemical
analyzer (the Czech Republic) using adapted “Erba
Lachema” reagents (the Czech Republic).

Statistical processing was carried out on a per-
sonal computer using the statistical software pack-
age STATISTICA 6.0 (StatSoft Inc., 2000). Using
the method of variation statistics, we determined
the arithmetic mean (M), its error (+m), Student
criterion (f) at various significance levels (p), and
reliability at p < 0.05. Data analysis was also car-
ried out using the statistical software package SPSS
15.0.

RESULTS AND DISCUSSION

According to the data obtained in the group
of patients with AH the highest BMI and WC val-
ues were noted which significantly differed from
the control values — 1.2 (p = 0.0475) and 1.3 times
(p = 0.0027) respectively. The waist-to-hip ratio
(WHR) indicating disturbances of the nutritional
status of the individual was also significantly high-
erin the AH group (0.92 + 0.09) compared with the
control group (Table 1).

The distribution structure of patients in the
study groups by BMI was studied (Table 2). A sig-
nificant decrease in the incidence of normal body
weight (p = 0.0406) was observed in comparison
with the control group against the background of
excess body weight in 40.7% of patients, while obe-
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TaGauna 1. AHTPOIIOMETPHYECKAast XAPAKTEPUCTUKA YIACTHUKOB UCCIIE/OBAHFIS
Table 1. Anthropometric characteristics of study participants

ITokasarespb / Index

I'pynma koHTpoA (n = 27)
Control group (n = 27)

T'pynna AT (n = 54)
AH group (n = 54)

Bospacr, jiet / Age, years 49.89 £+ 6.39 57.63 + 11.87
Macca tea, kr / Body mass, kg 78.00 + 23.55 86.14 + 18.57*
Pocr, cm / Height, cm 167.11 + 8.74 162.58 + 9.17
UMT, xr/m? | BMI, kg/m? 27.28 + 6.15 32.61 + 2.57%
OT, cm / WC, cm 83.00 £ 18.76 101.67 + 15.63*

OB, cm / HC, cm
OT/OB, yci. en. | WHR, c.u.

105.56 + 11.71
0.78 £ 0.11

110.74 + 11.33
0.92 + 0.09*

* KpuTepuii JOCTOBEPHOCTH OTJIUYUH OT TPYIIIBI KOHTPOJIsA (P < 0.05).
Criterion of reliability for differences from the control group (p < 0.05).

CBHUJIETEJILCTBYIOIEE O HAPYIIEHUAX HYTPUTUBHOTO
cTaTyca MHIUBH/A, TAKKe ObLI0 IOCTOBEPHO BHIIIIE B
rpynie AT (0.92 + 0.09) 110 CPABHEHUIO C KOHTPOJIb-
HOMH rpymio# (Tabir. 1).

U3ydeHa CTpyKTypa pacupezeseHus MamueH-
TOB B UCCJIe/lyeMbIX rpynnax mo UMT (tabi. 2). Ot-
MEUEHO JIOCTOBEPHOE, B CPABHEHUU C I'PYIIIION KOH-
TPOJIsi, CHUKEHHE YaCTOTHl BCTPEYAEMOCTH HOP-
MaJIBHOH Macchl Tesia (p = 0.0406) Ha poHe U30bIT-
Ka Macchl TeJia y 40.7 % ManueHToB, TP 3TOM OXKHU-
penue B rpymnne Al' 3adukcupoBaHo y 25.8 % nau-
€HTOB, B TO BpeMs Kak M30BITOUHASA Macca Teja —
v 14.8 %. IlantueHTsI ¢ AePUITUTOM MAacChl Tesla B Ha-
CTOSIIIIEM HCCIIEZIOBAHUH OTCYTCTBOBAJIH.

IIpu wuccseoBaHUM KOMIIOHEHTHOTO COCTa-
Ba Tejla METO/IOM OHOMMIIEZJAHCOMETPHUU Y TTAI[UeH-
TOB ¢ AT' 3aperucTpupoBaHO BBICOKOE Cpe/Hee 3Ha-
yeHNe HOPMHPOBAHHON IO POCTY JKHUPOBOM Macchl
(34.15 + 12.00), B 1.2 pasa (p = 0.0466) mpeBbIIIa-
OIlee TIOKA3aTe U T'PYIIIbI KOHTPOJIA (27.37 + 11.17).
JlocTOBEepHBIX pa3yIMYUU MOKasaTeseld TOIeH Mac-
Chl, aKTUBHOM KJIETOYHOH MAacchl, O0IIeN U BHEKJIe-
TOYHOU KUJIKOCTH, OCHOBHOT'O H yJIEJIBHOTO OCHOB-
Horo obMeHa (p > 0.05) y nanueHToB ¢ AT B cpaBHe-
HUY C TPYIIIION KOHTPOJIS HE YCTAHOBJIEHO.

sity in the AH group was noted in 25.8% of patients,
while overweight — in 14.8%. Patients with weight
deficit were absent in this research.

In studying the component composition of the
body by bioimpedansometry in patients with AH, a
high average value of fat mass normalized by height
was recorded (34.15 + 12.00), 1.2 times (p = 0.0466)
higher than the control group (27.37 + 11.17). Sig-
nificant differences in indicators of lean mass, ac-
tive cell mass, total and extracellular fluid, basal and
specific basal metabolism (p > 0.05) in patients with
AH compared with the control group was not estab-
lished.

A biochemical blood test revealed lipid metab-
olism disorders in the AH group (Table 3). In the
AH group an increase in proatherogenic fractions
of the lipid profile was noted: the average of choles-
terol (Ch) value, low density lipoproteins exceeded
the control group by 1.12 times (p > 0.05); very low
density lipoprotein cholesterol was 1.9 times higher
than in the control group (p = 0.0201). In hyper-
tension triglycerides exceeded this parameter in
the control group by 1.5 times (p = 0.0372). The
atherogenic index in the AH group was 1.4 times
(p = 0.0403) higher in comparison with the control

Ta6ouna 2. Pacrpesienenye naueHToB ucceayeMbix rpymi o UMT, ven. (%)
Table 2. The distribution of patients of the studied groups according to BMI, persons (%)

ITokazaresb / Index

T'pymnmna koHTpois (n = 27)
Control group (n = 27)

T'pynmna AT (n = 54)
AH group (n = 54)

HopmaspHas macca Tesa / Normal body weight
N36sITouHas Macca Testa / Overweight

Osxupenue / Obesity:
Icr. / Idegree

II ct. / II degree
III ct. / III degree

18 (66.6) 32 (59.26)*
3(11.1) 8(14.81) *
3 (11.1) 7 (12.96)*
2 (7.4) 5(9.2)*
1(3.7) 2 (3.7)*

* KpuTepuii JOCTOBEPHOCTH OTJIUYUH OT TPYIIIBI KOHTPOJISA (P < 0.05).
Criterion of reliability for differences from the control group (p < 0.05).
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Taoauna 3. [Tokazaresnu JIUNUIHOTO IPODIIISA B HCCIIEAYEMBIX IPYIIIIaX

Table 3. Lipid profile indicators in the study groups

ITokasaresb / Index

Ipynma AT (n = 54)
AH group (n = 54)

I'pynma koHTpOA (N = 27)
Control group (n = 27)

OX, mmostw/it | TCh, mmol/1

XC JITIBII, mmous/a | HDL Ch, mmol/1

XC JITTHII, Mmoo/ | LDL Ch, mmol/1

XC JITIOHII, mmonb/n | VLDL Ch, mmol/1

TT, mmous/a | TG, mmol/1

W H/ieKC aTepOTeHHOCTH, yeII. el. | Atherogenic index, c.u.

4.01+1.84 5.67 £ 2.30%
1.95 + 0.28 1.50 + 0.39%
2.89 £+ 1.09 3.24 + 1.14*
0.56 £ 0.28 1.07 £ 0.31%
1.55 + 0.22 2.27 + 0.41%
2.13 £ 0.94 3.03 + 0.80%

IIpumeuanue. OX — obmuii xonecrepun, XC JITIBII — XojiecTepUH JIMIIONIPOTENI0B BbICOKOH mitoTHOCTH, XC JITTHIT — X0J1ecte-
PYH TUNONPOTEN0B HU3KoHU 11oTHOCTH, XC JITIOHII — X0J1ecTepUH JIUMIOMPOTEN/I0OB OUeHb HU3KOH II0THOCTH, TT — Tpuriniepu-
JIbI; ¥ KPUTEPHUH JOCTOBEPHOCTH OTIMYUH OT TPYIIIBI KOHTPOJIA (P < 0.05).

Note. TCh — total cholesterol, HDL Ch — high density lipoprotein cholesterol, LDL Ch — low density lipoprotein cholesterol, VLDL Ch —
very low density lipoprotein cholesterol, TG — triglycerides; * criterion of reliability for differences from the control group (p < 0.05).

BuoxuMmuueckoe wuccaeOBaHUE KPOBH BbIfA-
BWJIO HAapylIeHWs JIUIWJHOTO OOMeHa B TPYIIIe
AT (tabs. 3). B rpynme AI' oTMeuasioch TOBBIIIIE-
HHe IPOATEPOTeHHBIX (PaKIUH JINIMULHOTO IPO-
duns: cpennee 3HaueHue xosnecrepuna (XC), aumo-
MIPOTENI0B HU3KOH IJIOTHOCTH IIPEBBIIIAIIO TOKA3a-
TeJIU IPYIIBI KOHTPOJIA B 1.12 pa3a (p > 0.05); 3Ha-
yeHne XC JUIIONPOTENU/I0OB OYEHb HU3KOU IIJIOTHO-
cTH OBLIO BBIIIE, UeM B TPYyIIIIE KOHTPOJIS, B 1.9 pa3a
(p = 0.0201). IIpu AT TpuUrIULIEPUILI TPEBHIIIATN
JIAaHHBIHM MMOKa3aTeJIb B TPYIINe KOHTPOJIA B 1.5 pasa
(p = 0.0372). nnekc areporeHHocTH B rpymne AT
ObL1 B 1.4 pasa (p = 0.0403) BBIIIE B CDABHEHUU C
KOHTpoJieM Ha doHe cHUKeHUA XC JINTIONPOTEN 0B
BBICOKOH IJIOTHOCTU B CPaBHEHUHM C KOHTPOJIEM B
1.3 paza (p = 0.0476).

IIpu ananuse yryieBoAHOTO oOMeHa JOCTOBEP-
HBIX PA3JINUHUI TIOKa3aTesed B rpyIIiaX KOHTPOJIS U
AT He BbIsIBIIEHO (P > 0.05).

IIpu mpoBeJleHMU MHOKECTBEHHOU KOppeJis-
MU OTHOIIEHUsI OKPYKHOCTH TaJIUU K OKPYKHO-
ctu Oeiep U TOKa3aTesield OMONMITETAHCOMETPUH B
rpymme Al yctaHOBJIEHA TecHAs (p < 0.05) acconma-
nus OT/OB ¢ xupoBoii Maccoi, HOpMHUPOBAHHOH 110
pocty, UMT u BHEKJIETOUHOM! KHUKOCTHIO.

CorviacHO JTaHHBIM OIIeHKH (aKTHUYECKOTO ITH-
TaHU, BO BCEX IPYNIAX BHIABJIEHO HEJOCTATOUHOE
oTpebJIeHre MUIEBBIX BOJIOKOH, IOJIMHEHACHIIIIEH-
HBIX JKUPHBIX KHCJIOT, MUKPO3JIEMEHTOB U BUTAMU-
HOB; yBeJIMUEHHE B pallliOHE IPOAYKTOB, OOraThIX
XOJIECTEPUHOM, OOIIMM >KHPOM, HaCBHIIIEHHBIMU
JKUPHBIMHU KUCJIOTaMU, HATPHUEM, J00aBJIEHHBIM ca-
XapoM U O0IINMU yTIEBOJIAMH, TOT/IA KaK MOTpebJte-
Hue Oesika, ButamuHa C U JKeje3a 0Ka3ayioch afiek-
BaTHBIM (TabJI. 4).

Y nmarnueHToB rpynnsl Al' BEISIBJIEHBI IPU3HA-
KM Hec0AJIAHCMPOBAHHOTO pAaIMOHA IUTAHUSA II0
MAaKpO- ¥ MUKPOHYTPHEHTaM, B OCHOBHOM 34 CUeT
u30bITKa OOIETO JKUpa Ha 29.26 %, HATPUSA — Ha

against the background of a decrease in the Ch of
high density lipoproteins compared to the control
by 1.3 times (p = 0.0476).

In analyzing carbohydrate metabolism there
were no significant differences in indicators in the
control and AH groups (p > 0.05).

When conducting a multiple correlation of the
ratio of the waist circumference to the circumfer-
ence of the hips and the bioimpedance indexes in
the AH group it was stated a close (p < 0.05) asso-
ciation of WHR with fat mass normalized by height,
BMI and extracellular fluid.

According to the data of assessment of actual
nutrition in all groups it was revealed insufficient
intake of dietary fibers, polyunsaturated fatty ac-
ids, trace elements and vitamins; an increase in the
diet of foods rich in cholesterol, total fat, saturated
fatty acids, sodium, added sugar and total carbohy-
drates, while the intake of protein, vitamin C and
iron was adequate (Table 4).

Patients of the AH group showed signs of an
unbalanced diet by macro- and micronutrients,
mainly due to an excess of total fat by 29.26%, so-
dium — by 4.21%, cholesterol — by 8.27%, total car-
bohydrates — by 6.65%, added sugar — by 17.34%
and saturated fatty acids — by 22.24% of the rec-
ommended intake against the background of a de-
ficiency in dietary fibers — by 61.15%, polyunsatu-
rated fatty acids — by 14.32%, trace elements (cal-
cium, magnesium) and vitamins (vitamin A, group
B vitamins, niacin).

CONCLUSION

The research revealed disturbances in nutri-
tional status both in the group of patients with AH
and in the control group (overweight in patients,
imbalance in the daily diet compared to the rec-
ommended one which requires early correction of
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Ta6auna 4. OTkioHeHus: HAKTHYECKOTO MUTAHUSA [10 HYyTPUEHTAM OT a/IEKBATHOTO B UCC/IE/LyEMBIX TPYIIIAX, %
Table 4. Deviations of actual nutrition by nutrients from adequate in the studied groups, %

ITokasaresp / Index

I'pynna koHTpOAA (N = 27)
Control group (n = 27)

I'pynna AT (n = 54)
AH group (n = 54)

Besok / Protein

Xonecrepun / Cholesterol
ITumesbie BosiokHa / Dietary fibers
Hatpuii / Sodium

Kasnpruii / Calcium

Maruuii / Magnesium

Kemneso / Iron

BurtamuH A / Vitamin A

Buramus B1 / Vitamin B1
Butamun B2 / Vitamin B2
Huanus / Niacin

Burtamus C / Vitamin C

O6muii xup / Common fat

HJKK / SFA

ITHXXK / PSFA

n-3 [THXK / n-3 PSFA

n-6 ITH>KK / n-6 PSFA
Job6asyenusiii caxap / Added sugar

O6iue yriaesozast / Common carbohydrates

+(2.42 + 0.91)*
+(3.04 + 0.82)
—(64.43 £ 10.15)
+ (2.98 + 0.51)*
- (14.82 + 2.41)
- (12.47 + 2.11)
- (2.54 £ 0.33)*
- (27.65 £ 3.04)
—(10.43 £ 1.48)
- (9.32 + 1.95)
—(7.43 + 1.01)
—(2.34 £ 1.44)*
+ (14.34 + 2.66)
+ (7.56 £ 1.92)

+ (2.31 + 0.48)*
+ (8.27 £ 1.10)
— (61.15 + 9.06)
+ (4.21+ 0.47)
— (15.02 £ 1.66)
—(18.43 £ 1.67)
- (2.72 £ 0.28)*
—(32.52 + 3.60)
—(14.21 £ 1.55)
- (1153 +1.77)
—(8.84 £0.64)
—(2.95 £ 1.04)*
+ (29.26 + 4.94)
+(22.34 + 3.55)

- (6.43 £ 3.07) - (13.36 + 5.19)
—(6.13 + 2.83) - (14.32 £ 4.14)
—(3.06 + 0.83) —(7.43 £ 0.90)
+(13.43 £ 2.23) +(17.34 £ 2.75)
+ (4.53 £ 0.66) + (6.65 + 0.58)

IlpuMeuaHue. + PUCKU30bITKA HYTPUEHTA B IUTAHUH, — PUCK HeIOCTaTKa HyTpueHTa B tutanuu; HYKK — HachIIeHHBIE )KUPHbBIE
kucsotsl, [THKK — nosinHeHachIIeHHbIE KU PHbIE KUCJIOThI; ¥ HU3KUH PUCK N30bITKA UJIN HEZOCTAaTKa HyTPUEHTa B TUTaHuH (< 3 %).
Note. + riskof excess nutrient in the diet, — risk of lack of nutrient in the diet; SFA — saturated fatty acids, PSFA — polyunsaturated fatty

acids;* low risk of excess or lack of nutrient in the diet (< 3%).

4.21 %, xonectepuHa — Ha 8.27 %, oOIUX YIIEBO-
JIoB — Ha 6.65 %, 106aBJIeHHOTO caxapa — Ha 17.34 %
Y HACHIIEHHBIX JKUPHBIX KUCJIOT — HA 22.24 % OT
peKoMeHIyeMoro noTpebieHus Ha ¢oHe aedumu-
Ta B palllOHEe MUIIEBBIX BOJOKOH — Ha 61.15 %, T0-
JIMHEHACBIEHHBIX JKUPHBIX KUCJIOT — Ha 14.32 %,
MHKPOBJIEMEHTOB (KaJIbIK s, MAaTHUSA) U BUTAMUHOB
(BuTamMuHA A, BATAMHHOB TPYIIIbI B, HUaIiuHa).

B Xoze MpoOBe/IEHHOTO HCCJIEIOBAHUSA BbISBIIE-
HbI HAPYIIIEHUs B HyTPUTUBHOM CTaTyCe KaK B TPyTI-
e manueHToB ¢ AL, Tak U B rpymme KOHTPOJs (13-
ObITOYHASA Macca Tesla y HalueHTOB, HecbalaHCHUPO-
BaHHOCTb CyTOYHOT'O PAI[MOHA MTUTAHUS IO CpaBHe-
HUIO C PEKOMEHyeMbIM, UTO TpeOyeT paHHEH KOp-
pPeKIH MeTaboINMYeCKUX HAPYIIEHUH C IeJIbI0 IIpe-
JIOTBPAIIEHNS PA3BUTHUs aJTUMEHTAPHO-3aBUCUMBIX
3abosieBaHuM). JlocTOBEPHO OOJIEe BBICOKAS YacTOTa
BCTPEYaeMOCTH U3OBITOUHOM Macchl Tesia U OXKHUpe-
HUS, ¢ IpeobsajjanneM ablOMUHAIBHOTO THIIA pac-
MpesiesIeH st KU Pa, HapyIIeHU I JIUITHU/THOTO OOMeHa,
M30BITOK OOIIETO KUPA, XOJIECTEPUHA, OBIITUX yTJe-

metabolic disorders in order to prevent the devel-
opment of alimentary-dependent diseases). A sig-
nificantly higher incidence of overweight and obe-
sity with a predominance of the abdominal type
of fat distribution, lipid metabolism disorders, an
excess of total fat, cholesterol, total carbohydrates,
added sugar and sodium in the diet in patients
with arterial hypertension in comparison with the
control group indicates the need to provide spe-
cialized nutritional assistance to this category of
patients including their management together with
a dietitian.

Considering the workload of outpatient thera-
peutists and the absence in most cases of full-time
outpatient dietitians, the treatment of metabolic
disorders in arterial hypertension can be carried
out in Health Centers which have a dietitian staff
and have all the resources to diagnose and correct
nutritional disorders.
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BOJIOB, I00ABJIEHHOTO caxapa U HATPUSA B TUTAHUU Y
MaIMEeHTOB C ApTepUAJIbHON TUIIEpTEH3HEH, TI0 CpaB-
HEHHUIO ¢ KOHTPOJIBHOW TPYNIIOH, CBUIETEbCTBY-
eT 0 HeOOXOJIUMOCTH OKa3aHUs CHEIUaTU3UPOBaH-
HOH JMETOJIOTMUYECKON TOMOIIU JAHHOU KaTeropyuu
MaIMEHTOB 1 B TOM YHKCJIE BEJAEHUA UX COBMECTHO C
BPauOM-/THETOJIOTOM.
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TarapuukoBa Hpuna CepreeBHa — acnupaHT Ka-
denphl roCIUTAIBHON TEPATUU U MEJIUIUHCKON pe-
abunurtaruu ®I'BOY BO «HoBocubupckuii rocymap-
CTBEHHBIM MeJUITMHCKUI yHUBepcUuTeT» MUH3/IpaBa
Poccun.

I'epacumenko OxcaHa HwukxojslaeBHa — J-p Men.
HayK, mpodeccop kadeapsl TOCIUTATIHFHON TEPAITUH U
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Community-acquired pneumonia: epidemiology, etiology and
clinical-morphological parallels
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AHHOTAIIUA

C 1espio U3yueHus reH/IeEPHBIX, BO3PACTHBIX 0COOEHHOCTEH, STUOJIOTUH, KIUHUKO-MOpdosorundeckux ¢GbopM BHe-
OOJPHUYHBIX ITHEBMOHWH, NPUBEJIINX K JIETAJIBHOMY HCXOAY, IIPOBEZEHA PEeTPOCIEKTHBHAS OIEHKA Pe3YJIbTaTOB
[1aTOJIOTO-aHATOMUYECKUX HCCJIEOBAHUN yMepIIUX OOJBHBIX ¢ BHEOOJBHUYHBIMY THEBMOHHUAMY, HaXOAUBIINXCA HA
sneuennu B 'BY3 HCO «Topojickas kinHn4Yeckast 6ospHuIIa NO 1» . HoBocubupcka B 2016—2018 rr. [IpoBoAMIMCh MOpP-
osoruyeckoe 1 6aKTEPHOIOTUIECKOE UCCIEOBAHISA 0OPA3I0B JIETKUX YMEPIINX HAIUEHTOB C IUarHO30M ITHEBMOHUH.

BEIABJIEHO, UTO JIeTAJIBHBIE UCXOZbI BCIIEICTBUE BHEOOIPHUYHOM THEBMOHHH Yalle HaOII0NAINCh Y MY>KUNH, YeM Y
JKEHIIMH, B IIO3KUJIOM U CTapuecKoM Bospacte (56—67 %). JloJis JIeTaIbHbIX HCXO/I0B BCJIECTBUE BHEOOIBHUYHOMN ITHEBMO-
HHU OT BCETO KOJINUECTBA ATOJIOTO-aHATOMUYECKUX BCKPBITUH cocTaBuia 2.6—3.8 %. JlocyTouHas JIeTaJIbHOCTb OTMeYa-
J1ack B 15—32 % ciiyvaeB. Pacxok/ieHre KJIMHUYECKOTO U [TaTOJIOT0-aHATOMUYECKOTO IUarHO30B JOCTUTao 17.6 %. Hau-
60J1ee pacIpoCTpaHEHHBIMY BEpU(DHUITHPOBAHHBIMHI BO30yIUTEIIMU BHEOOIFHUYHOM THEBMOHUY oKasasuch Klebsiella
pneumoniae, Escherichia coli, Staphylococcus aureus, Pseudomonas aeruginosa, a Takxe MUKCT-uHbeKHs. OCHOBHOMN
KJIMHUKO-MOp(dosioruyeckoil ¢hopMoii BHEOOJTPHUYHON MHEBMOHUM SIBJISJIACH PACIPOCTPaHEHHAs] GPOHXOITHEBMOHUS
(ruoitHas, ¢ abcneaupoBanuem) (10 87.8 %), He uMeroIas crerupuIecKoi, 3aBUCSIIEH OT BU/ia BO30yauTesis1, MopdoJio-
TUYECKON KapTHUHBL.

Karouesuvte cro8a: BHEGOTbHUYHBIE THEBMOHUU, STHOJIOTHUSA, SITUEMHUOJIOTHSA, JIETAIBHOCTh, MOP(MOIOTHIECKHE ITPO-
SIBJICHUSA.

ABSTRACT

Retrospective assessment of results of pathoanatomical researches on the deceased patients with community-acquired
pneumonia treated in City Clinical Hospital No. 1 (Novosibirsk) in 2016—2018 is carried out for the purpose of studying
gender, age features, etiology, clinical-morphological forms of the community-acquired pneumonia which resulted in lethal
outcome. Morphological and bacteriological researches of lung samples in deceased patients with the diagnosis of pneumo-
nia were conducted.

It is revealed that lethal outcomes owing to community-acquired pneumonia were more often observed in men, than
in women, at advanced and senile age (56—67%). The rate of lethal outcomes owing to community-acquired pneumonia
among all number of pathoanatomical thanatopsy made 2.6—3.8%. Lethality within the period of 24 hours of hospitaliza-
tion was registered in 15—32% of cases. The divergence of clinical and pathoanatomical diagnoses reached 17.6%. Klebsiella
pneumoniae, Escherichia coli, Staphylococcus aureus, Pseudomonas aeruginosa and also mixed-strain infection were
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the most widespread verified causative agents of community-acquired pneumonia. The main clinical-morphological form
of community-acquired pneumonia was the widespread bronchial pneumonia (purulent, with abscessing) (up to 87.8%)
which did not present specific morphological picture depending on a type of the causative agent.

Keywords: community-acquired pneumonia, etiology, epidemiology, lethality, morphological manifestations.

BBEJAEHUNE

BuebOosibHMYHAS ITHEBMOHI ST OTHOCUTCS K HAaU-
OoJiee yacThIM 3a00JIEBAHUAM Y U€JIOBEKA U SIBJISIET-
csl OJTHOU M3 BEAYIIUX MPUUYHUH CMEPTH OT UHGEK-
IUOHHBIX 00sIe3Hed. B CTpyKType CMEPTHOCTH OT
0oJie3Hel opraHOB JabIXxaHus B Poccuu B 2015 T. Ha
JTOJTI0 ITHEBMOHUH ITPUXOTUIIOCH 49.9 %; CMEPTHOCTD
B 2016 I. cocTaBuJIia 21 Ha 100 ThIC. HaceJaeHUs. Bbi-
COKHU YPOBEHb CMEPTHOCTH OT OOJIEBHEH OPraHOB
JIbIxaHus oTMedaeTcs B Cubupckom, [IprBoIKCKOM
u JlasibHEBOCTOYHOM (eslepasibHBIX OKpyrax. 9To-
MY CIOCOOCTBYIOT KJIUMaTHYeCKHe (aKTOpbI, He-
BBICOKAsI IOCTYITHOCTh MEIUITMHCKOHN ITOMOIIH, 00-
VYCJIOBJIEHHAs] 3HAYUTEbHBIMH PACCTOSHUSIMHU OT
HACeJIEHHBIX IYHKTOB JI0 IIEHTPOB CIEIHAJIN3UPO-
BAaHHOI MeIUIIMHCKOM IOMOIIM. B mocjeiH1e romnl
B HEKOTOPBIX peruoHax P® HameTunace TeHAeHIIUA
K YMEHBIIEHHUIO 3a00JIEBAEMOCTA I CMEPTHOCTH OT
BHEOOJIBHUYHON ITHEBMOHUU [1].

B 00001eHHOM BHUie JAHHBIE HAIlMOHAJIBHBIX
SIHUJIEMHUOJIOTHYECKUX HCCJIEIOBAHUN B CTpaHaX
EBpoOIIbI CBU/IETETBCTBYIOT O TOM, YTO Ha 1000 Ha-
ceJIeHU S THEBMOHUIO €KETO/THO ITEPEHOCAT 5—8 Jel.
B CIIIA npoBeneHO wucciaefoBaHUeE, BKJIIOUUBIIEE
JaHHbIe 0 388 406 rocnIUTAIN3UPOBAHHBIX B TeUe-
HHEe 2004—2005 IT. IIalyeHTax ¢ BHEOOJIbHUYHOH
ITHEBMOHHEHN: PacIpOCTPAHEHHOCTh BHEOOJIBHUY-
HOI MTHEBMOHMH BaphbHpOBaja OT 0.33 Ha 1000 KH-
TeJIeH y JIUI] MOJIOZIOTO Bo3pacTa Jio 35.8 Ha 1000 Ha-
ceJIEHU sl CPeJIH TTOKUJIBIX JIIOJIEN cTapiie 90 JieT [2].

CMepTHOCTh OT BHEOOJIBHUYHON ITHEBMOHUH Y
JIMIT MOJIOJIOTO U CPETHETO BO3pacTa 6e3 COmyTCTBY-
OIUX 3a00JIEBAHUM COCTaBJISIET 1-3 %, y MalueH-
TOB cTapiie 60 JIeT IPU TAKEJIOM TeUeHUU THEBMO-
HUU U HAJUYUU KOMOPOWHBIX COCTOSTHUH — 15—
30 % [1]. CMepTHOCTH OT BHEOOJIBHUYHOH ITHEBMO-
HHUU B OT/IEJIEHUAX peaHUMaI[ii U HHTEHCUBHOMU Te-
pamnmu B cIydae aJIeKBaTHON HaYaJIbHOM aHTHOAKTe-
PHUAJIbHOU TEPAITUY Y UMMYHOKOMIIETEHTHBIX TaI[1-
€HTOB COCTaBUJIa 20.7 % MPU THEBMOKOKKOBOM 5TH-
0JIOTWU THEBMOHUU U 28 % — MPU HEITHEBMOKOKKO-
Boii [3]. PacxokaeHnsa KJIMHUYECKOI'O M MATOJIOrO-
aHATOMUYECKOTO JHATHO30B MPU BHEOOJIbHUYHOUN
ITHEBMOHUH OCTAIOTCS HA BBICOKOM YPOBHE, JIOCTH-
ras 17—-20 % [4].

ITosxkmitol ¥ cTapyecKHUi BO3pacT OKa3bIBaeT Cy-
I[eCTBEHHOE BJIMSIHME HA TeYeHUe W IPOTHO3 BHe-
OOJIbHUYHOHN ITHEBMOHUH. Y JIHI] CTAPIIHUX BO3PACT-

INTRODUCTION

Community-acquired pneumonia belongs to
the most frequent human diseases and is one of the
leading causes of death owing to infectious diseas-
es. In structure of mortality from diseases of the
respiratory system in Russia in 2015 49.9% fell to
the share of pneumonia; mortality in 2016 was 21
per 100 thousand of population. The high mortal-
ity rate of respiratory diseases is registered in the
Siberian, Volga and the Far East federal districts. It
is promoted by climatic factors, the low availability
of medical care caused by considerable distances
of settlements to the centers of specialized medi-
cal care. Recently the tendency to reduction of in-
cidence and mortality from community-acquired
pneumonia was outlined in some regions of the
Russian Federation [1].

Generalized data of national epidemiological
researches in the countries of Europe indicate that
5—8 people per 1000 population have a pneumonia
annually. A research included data on 388 406 pa-
tients hospitalized during 2004—2005 with com-
munity-acquired pneumonia was conducted in the
USA: the prevalence of community-acquired pneu-
monia varied of 0.33 per 1000 inhabitants among
young persons up to 35.8 per 1000 population
among senile persons older than 9o years [2].

Mortality from community-acquired pneumo-
nia in persons of young and middle age without con-
comitant diseases is 1-3%, in patients of 60 years
and older with the severe course of pneumonia and
existence of comorbid states — 15—-30% [1]. Mortal-
ity from community-acquired pneumonia in inten-
sive care units in case of adequate initial antibac-
terial therapy in immunocompetent patients was
20.7% in pneumococcal pneumonia and 28% — in
nonpneumococcal [3]. Divergences of clinical and
pathoanatomical diagnoses in community-acquired
pneumonia remain at the high level, reaching 17—
20% [4].

Advanced and senile age has significant ef-
fect on the course and prognosis of community-
acquired pneumonia. In persons of the senior age
groups, lethality from community-acquired pneu-
monia reaches 15—30%, on autopsy the diagnosis
of pneumonia was confirmed in every third de-
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HBIX TPYIII JIETAJIbHOCTh BCJIE/ICTBUE BHEOOJIBHUY-
HOHM ITHEBMOHUU JIOCTUTAET 15—30 %, Ha ayTOIICUH
V Ka3KJIOTO TPETHEr0 YMEPIIIEro cTapiie 60 JIeT HOoA-
TBEPXK/AJICS UArHO3 MHEBMOHHU. DTO 0OYCJIOB-
JIEHO BO MHOTOM OCOOEHHOCTAMHU MHUKPOGJIOPHL: Y
84.3 % MOKUJIBIX MAIIMEHTOB U3 J[bIXaTEJIbHBIX ITy-
Tel BBIJIEJISAETCS HECKOJIBKO MUKPOOPTaHU3MOB —
9TO acCOUMAIlMU IMTHEBMOKOKKA, reMOGUIBHON IIa-
JIOUKH, SHTepobakTepuii, rpuboB. Kpome BhImIeyKa-
3aHHBIX (DAKTOPOB Ha MOKA3aTEJIN CMEPTHOCTH OKa-
3BIBAIOT BJIMSHUE COIYTCTBYIOIIME 3a00JieBaHUS,
Io3/IHee OOpallleHue 3a MEIUIIMHCKOH ITOMOIIBIO,
HeBepHAas OLEHKA TSAXKECTH IIPH IOCTYIJIEHUU, He
COOTBETCTBYIOIIEE CTaHIapTaM JieueHre Ha aMOyJ1a-
TOPHOM U CTal[MOHApHOM 3Tamnax [1]. Puck rocmura-
JIN3aIMU MAIMeHTOB ¢ BHEOOJbHUYHON THEBMOHHU-
eli 3HAUUTEJIbHO BO3PACTAJI Y JIUI] MY?KCKOTO I10J1a;
IIpU UCIOJIb30BAHUU HA30TAaCTPAJIBHOTO 30H/A,
Ype3MEepHOH MOJIUIPArMasuu; y MarueHTOB C THU-
moasibOyMuHeMUe, aHeMuel, UHCYJIBTOM, JIEMEH-
I1eH, CEPIeTHON HEOCTATOYHOCTHIO, XDOHUUECKH-
MH PECIUPATOPHBIMH 3abosieBaHuAMY [5, 6]. o
OomurOOYHOr0 Ha3HAUEHUs AaHTUOAKTEPUAIBHBIX
MIPErapaToB COCTABJISIET IIOYTHU 50 % OT BCEX Ha3HA-
YeHUH IpernaparoB 3TOH rpynmsl [7, 8].

HecmoTps Ha TO, YTO B HACTOSIIEE BPEMSI OIH-
caHo 6oJiee 100 MUKPOOPTaHU3MOB, CIIOCOOHBIX BbI-
3bIBATh HWH(MEKIIMOHHBIN IIPOLECC HUKHHUX JIbIXa-
TesapHBIX myTel, M. Woodhead et al., mpoananiuszu-
POBaB 41 MPOCIEKTUBHOE HCCenoBaHe B EBpore,
MOKa3aJId, 4TO 32 OOJIBIIMHCTBO CJIydaeB BHEOOJIb-
HUYHOUW IMTHEBMOHHHU OTBETCTBEHHBI OKOJIO JIECATH
Bo30OyauTesnel [7]. Y GOJIBHBIX C TSAKEJIbIM, HEPE-
KO JIETaJIbHBIM T€YeHHEM BHEOOJIbHUYHON ITHEBMO-
HUU HanbOoJIee YacTo BBICEBAJINCH TAKKE BO30OyAUTE-
JI¥, Kak Streptococcus pneumoniae, Staphylococcus
aureus, Klebsiella pneumoniae, Enterobacteria-
ceae, Legionella spp., Haemophilus influenzae [8].
B uccnemoBanuu A.I. UyuasnmHa mOKa3aHO, 4YTO
pu BHeOOJIPHUYHON IHEBMOHUU BO3PAaCTaeT dYa-
CTOTa MTHEBMOKOKKOBOU mHMekuu [9]. A.Il. Yuru-
1I[eB YKa3bIBaeT Ha yBeJIMUeHue posau Streptococcus
pneumoniae, Moraxella catarrhalis u Klebsiella
pneumoniae [10]. BupycHas nuHbeKINA BBIABIIAIACH
V 3—40 % GOJbHBIX ¢ BHEOOJIPHUUHONW ITHEBMOHUEH
[7, 8].

OcHOBHBIM BO30ymuTeeM BHEOOJTbHUYHOM
ITHEBMOHUU B HACTOsAIIlee BpeMs ABjsdeTca Strepto-
coccus pneumoniae (30—50 % ciy4daeB 3aboseBa-
uus). K 6osee penxum (3—5 %) «TUIMIUYHBIM» BO3-
oynutensm otHocsTcs:i Haemophilus influenzae,
Staphylococcus aureus u Klebsiella pneumoniae
(pesxe npyrue saTepobakTepuu — Escherichia coli u

ap.) [7-9, 11].

ceased patient older than 60 years. On the whole
it is caused by features of microflora: the following
several microorganisms are allocated from respira-
tory tracts in 84.3% of elderly patients: associations
of pneumococcus, haemophilus influenzae, entero-
bacteria, fungi. Except the above-stated factors the
concomitant diseases, the late request for medical
care, incorrect assessment of severity at receipt, not
conforming to standards treatment at out-patient
and in-patient treatments [1] have an impact on
rates of mortality. The risk of hospitalization of pa-
tients with community-acquired pneumonia con-
siderably increased in males; when using the Levin
tube, excessive polypragmasy; in patients with hy-
poalbuminemia, anemia, stroke, dementia, heart
failure, chronic respiratory diseases [5, 6]. The rate
of maladministration of antibacterial drugs makes
nearly 50% of all administrated drugs of this group
[7, 8].

In spite of the fact that nowadays more than
100 microorganisms capable to cause infectious
process of the lower respiratory tract, having de-
scribed and analysed 41 prospective researches in
Europe, M. Woodhead et al. showed that about ten
causative agents are responsible for the majority of
cases of community-acquired pneumonia [7]. In pa-
tients with severe, quite often lethal course of com-
munity-acquired pneumonia such causative agents
as Streptococcus pneumoniae, Staphylococcus au-
reus, Klebsiella pneumoniae, Enterobacteriaceae,
Legionella spp., Haemophilus influenzae were re-
vealed the most often [8]. In A.G. Chuchalin’s re-
search it was shown that the frequency of pneumo-
coccal infection increases in community-acquired
pneumonia [9]. A.P. Chigishchev points to increase
in a role of Streptococcus pneumoniae, Moraxella
catarrhalis and Klebsiella pneumoniae [10]. The
viral infection was registered in 3—40% of patients
with community-acquired pneumonia [7, 8].

Nowadays the main causative agent of commu-
nity-acquired pneumonia is Streptococcus pneu-
moniae (30—-50% of cases). Haemophilus influen-
zae, Staphylococcus aureus and Klebsiella pneu-
moniae are considered to be rarer “typical” caus-
ative agents (3—5%) (other enterobacteria are less
common — Escherichia coli, etc.) [7—9, 11].

The limitation of diagnostic methods often re-
sults in the fact that the specific causative agent of
infectious pathology of the lower respiratory tracts
remains unclear to clinical physicians [12]. For this
reason empirical therapy of community-acquired
pneumonia begins with the impact on the expected,
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OrpaHUYeHHOCTh JAUATHOCTHYECKUX METO/IOB
[IPUBOJIUT K TOMY, YTO KJIMHHUIMCTAM YaCTO OCTAET-
cs He SICeH KOHKPETHBIA BO30yAuTEe b MH(PEKIIMOH-
HOU TAaTOJIOTMHU HUKHUX JbIXaTeJbHBIX MyTeH [12].
ITo aTOM MpUYMHE SMIIMPUUECKAsI TEPATIH I BHEOOJIb-
HUYHOM THEBMOHUY HAYMHAETCA C BO3/JEHCTBUA HA
[Ipe/IIIoJIaraeMoro, Haubosee 4acTo BCTpEYarole-
rocst Bo3Oyautens (Streptococcus pneumoniae —
20-54 % cayuaeB; Chlamidophila pneumoniae —
0-13%; Haemophilusinfluenzae—3—15%; Mycoplas-
ma pneumoniae — 0—15 %; Moraxella catarrhalis —
0—3 %; Klebsiella pneumoniae — 1—3 %; Staphylo-
coccus aureus — 1—4 %; Escherichia coli — 1—3 %) u
BEPOATHOTO KO-TIaToreHa [11].

Jloist  amOysIaTOPHON TPAKTHKH  OIpezesieH-
HOe 3HAUYEeHWE HMEIOT «aTHIHYHBIE» MUKPOOpPra-
HU3MBI (8—30 % ciyuaeB HETSIKeJIOH BHEOOJIBHUY-
Hoii mHeBMoHMH) — Chlamydophila pneumoniae,
Mycoplasma pneumoniae. Tlpu TsKeJIOM TeYEHUH
BHEOOJIPHUYHOU ITHEBMOHHMH CYIIECTBYET BEPOST-
HocTh wuH(puuUpoBanus Legionella pneumophila.
B psaze ciyuaeB BHEOOTbHUYHAS THEBMOHUS MOYKET
6bITH BhI3BaHA Pseudomonas aeruginosa (y 607bHBIX
MYKOBUCITH/I030M, OPOHX03KTAaTUUYECKOH 00JIE3HBIO,
JIUI] ¢ UMMYHOIe(DUITUTHBIM cocTosiHreM). Hepeko
(mo 50 %) y B3pPOCJBIX MAIUEHTOB C BHEOOJIHHUY-
HOI TTHEBMOHUEH BBISBJISIOT ABa U O0jiee BO30Oyau-
TeJIsA, Yallie BCEro 5TO COUeTaHNe ITHEBMOKOKKA C MHU-
KOILJTa3MEHHOU MJIH XJIaMHUIUHHON WHDEKITNEN, UTO
VTsIKeJISIeT TeueHue 3a0osieBanus [1, 7).

Y 6000 O60JBHBIX, TOCIUTAJIHU3UPOBAHHBIX C
BHEOOJIbHUYHON ITHEBMOHUEH B JIECATH €BPOIEH-
CKHX CTpaHaX, BO30yAuTe/IeM dJallle BCEero SBJIsI-
ca Streptococcus pneumoniae; NpuOIU3UTETBHO B
25 % ciyuaeB — «atunuunble» marorensl (Chla-
mydia spp., Mycoplasma spp. u Legionella spp.)
¢ TeHJIeHI[el K HapacTaHUIO0 JOJU STHX TPYIIIL.
B crpanax Cpeausemuomopbs (Opaunus u Mcna-
HHs) YacTOTa CJIy4yaeB ITHEBMOHWH, BBI3BAHHOM
Legionella spp., cocraBisiia 8—15 %. B apyrux es-
POIEHCKUX CTpaHaX 3HAUEHKe dTUX MMaTOTeHOB JI0-
croBepHo MeHbIne. Coxiella burnetii — BTOpas 1o
YacToTe MPUYHHA BHEOOJHLHUYHOH ITHEBMOHHU B
CeBepO-BOCTOYHOM VcIaHUM, HAMHOTO PEKe BCTpe-
yaIiasacs B ocTajabHOW uwactu Empombsl. B CIITA
HauboJiee pacIpOCTPAaHEHHBIM BO30yIUTEIEM BHE-
OOJIPHUYHOI IMHEBMOHHU OKaszaJsics Streptococcus
pneumoniae [8].

IIEJIb UCCJIEIOBAHUS

W3yuyuTh TeH/epHbIE, BO3PACTHbIE OCOOEHHO-
CTH, 3THUOJIOTHI0, KIMHUKO-MOpdosiorudeckue Gop-
MbI BHEOOJIPHUYHBIX THEBMOHU M, TIPUBEIINX K Jie-
TaJIbHOMY UCXO.Y.

most often found causative agent (Streptococcus
pneumoniae — 20-54% of cases; Chlamidophila
pneumoniae — 0-13%; Haemophilus influenzae —
3-15%; Mycoplasma pneumoniae — 0—-15%; Mo-
raxella catarrhalis — 0—3%; Klebsiella pneumont-
ae — 1-3%; Staphylococcus aureus — 1—4%; Esch-
erichia coli — 1-3%) and probable co-pathogen [11].

“Atypical” microorganisms (8—30% of cases
of not severe community-acquired pneumonia)
such as Chlamydophila pneumoniae, Mycoplasma
pneumoniae matter for out-patient practice. In se-
vere community-acquired pneumonia there is a
probability of Legionella pneumophila infection.
In some cases community-acquired pneumonia can
be caused by Pseudomonas aeruginosa (in patients
with mucoviscidosis, bronchoectatic disease, per-
sons with immunodeficiency). Quite often (up to
50%) in adult patients with community-acquired
pneumonia two and more agents are reveal, mostly
this is the combination of pneumococcus with my-
coplasmal or chlamydial infection that makes the
course of disease more severe [1, 7].

In 6000 patients hospitalized with communi-
ty-acquired pneumonia in ten European countries,
the causative agent most often was Streptococcus
pneumoniae; approximately in 25% of cases —
“atypical” pathogens (Chlamydia spp., Mycoplas-
ma spp. and Legionella spp.) with a tendency to
increase of share of these groups. In the countries
of the Mediterranean (France and Spain) the fre-
quency of cases of the pneumonia caused by Legio-
nella spp. was 8—15%. In other European countries
the proportion of these pathogens is reliably less.
Coxiella burnetii is the second in frequency reason
of community-acquired pneumonia in northeast
Spain, much less common in the rest of Europe.
In the USA Streptococcus pneumoniae [8] was the
most widespread causative agent of community-
acquired pneumonia.

AIM OF THE RESEARCH

To study gender, age features, an etiology,
clinical-morphological forms of the community-
acquired pneumonia resulted in lethal outcome.

MATERIALS AND METHODS

The retrospective assessment of results of
pathoanatomical researches of the deceased pa-
tients with community-acquired pneumonia who
were on treatment in a large multi-field City Clini-
cal Hospital No. 1 (Novosibirsk) (the Chief Physi-
cian — the honored doctor of the Russian Federa-
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MATEPHAJIBI 1 METO/AbI

ITpoBe/ieHa peTPOCIEKTUBHAS OIIEHKA Pe3yJib-
TAaTOB IATOJIOTO-aHATOMHUYECKUX WCCJIeIOBAaHUI
YMEPIIUX MMaIeHTOB ¢ BHEOOJIbHUYHBIMHU ITHEBMO-
HUSIMH, HAXOAUBIIIUXCS HA JIEYEHUU B KPYITHOMU MHO-
ronpoduiabHoi 60spHHIEe — I'BY3 HCO «Topon-
ckas KJIMHUYeckas 6ospHUIA N2 1» (HoBoCHOMPCK)
(rraBHBIH Bpau — 3aciay:KeHHbIH Bpau PO, mpodec-
cop IO0.U. Bpasse) (koeunbiii poHI — 1600) B 2016—
2018 1T. B 2016 T. B JaHHOW MHOTONIPOMUIHPHOU
OOJIBHUIE KOJIMUECTBO IaTOJIOTO-aHATOMHYECKUX
BCKDBITHH YMEPIIUX IMaI[MeHTOB COCTAaBUJIO 12309,
B 2017 T. — 1062, B 2018 T. — 1292.

[TpoBoxusrck MOpdoIorHYecKoe u GaKTEPHO-
JIOTHYECKOE UCCIIE0OBAHUS 00PA3IOB JIETKUX YMep-
IIUX MAIUEHTOB C JUAaTHO30M ITHEBMOHUU.

PE3YJIBTATBI 1 OBCYXKAEHMNE

B pesynbrare aHasu3a KapT (IPOTOKOJIOB) ma-
TOJIOTO-aHATOMHYECKOT0 HCCJIEIOBAHUSA 3a 2016 T.
BBISIBJIEHO 46 (3.71 %) JIeTaIbHBIX HCXO/I0B, BBI3BAH-
HBIX BHEOOJIPHUYHOW ITHEBMOHHEH, B 3 Caydasax
(6.52 %) U3 HUX UMEJI0O MECTO PACXOKIEHHE KITMHU-
YeCKOro M IMaToJIOr0-aHaTOMUYECKOTO JHATHO30B.

MysxuuH ObL710 32 (69.5 %), KEHIIUH — 14
(30.5 %). Cpenu BO3pACTHHIX I'Pymn mpeobiazat
MTOXKUJION Bo3pacT (60—79 yiet) — 16 ue. (34.7 %).
B cpemnem Bospacte (36—59 JIeT) yMepJIO 12 Uell.
(26.0%), B cTapueckoM Bo3pacTte (80—89) — 12 ue.
(26.0 %), B Mostomom Bo3pacte (18—35 JieT) — 3 ueJt.
(6.5%) u cpeau AOATOXKUTENEH (cTapiie 90 JIeT) —
3 uest. (6.5 %). JJocyTouHas JleTaJIbHOCTh — 6 CIIy-
yaeB (14.6 %). CpeqHAs MPOAOJIKUTEIBHOCTD IIpe-
ObIBaHUSA B CTAaI[IOHape — 6.3 + 0.86 cyT.

Bosbynurennn THEBMOHUN acCOLMHUPOBAHBI C
HOpPMaJIPHOW MHUKPODJIOPOH, KOJOHUBUPYIOIIEH
BEpXHUE OT/IEJIbI IbIXaTEJIbHBIX MyTei. B 60bIITnH-
CTBE CJIy4aeB BO30OYAHUTEIb IPH IIOCMEPTHOM Oax-
TEPUOJIOTUYECKOM HCCJIEJIOBAaHUU OOpPA3IOB Jier-
KUX He ObL1 BhIsABAEeH (65.2 %). B ocTajbHBIX Ha-
OJIIOJIEHUSIX DTHOJIOTUYECKUMHU (aKTOPAMH BBICTY-
nasnu: Klebsiella pneumoniae — 3 cayuas (6.5 %),
Escherichia coli — 3 cnyuas (6.5 %), Staphylococcus
aureus — 2 ciy4as (4.3 %), Enterobacter faecium —
1 cay4aii (2.17 %), Pseudomonas aeruginosa — 4 ciy-
yas (8.6 %), Proteus mirabilis — 1 ciayuati (2.17 %).

ITo KIMHUKO-MOP(OJIOTHUECKUM IIPOSIBJIEHH-
sIM TTHEBMOHUH PACIpPEIEIUINCh CIAEAYIONUM 00-
paszoM: OPOHXOITHEBMOHUHU (CIIUBHBIE, IECTPYKTUB-
HBIE, IBYCTOPOHHUE) — 42 ciyuas (91.3 %), Kpymnos-
Has MHEeBMOHUS — 3 ciydas (6.5 %), HHTepCTUIIH-
ajbHas MTHEBMOHUS — 1 cy4ai (2.1 %).

B 2017 r. BIsiBIIEH 41 (3.86 %) JeTajibHBIA HC-
XOJ[ BCJIEJICTBME BHEOOJHPHUYHOM ITHEBMOHHUHU, B

tion, Professor Yu.l. Bravve) (bed capacity — 1600)
in 2016—2018 was carried out. In 2016 in this
multi-field hospital the number of pathoanatomical
thanatopsy of the deaceased patients was 1239, in
2017 — 1062, in 2018 — 1292.

Morphological and bacteriological studies of
lung samples of the deceased patients with the di-
agnosis of pneumonia were conducted.

RESULTS AND DISCUSSION

As a result of the analysis of patients’ records
(protocols) of pathoanatomical research for 2016 46
(3.71%) the lethal outcomes caused by community-
acquired pneumonia are revealed, among them
there were 3 cases (6.52%) with divergence of clini-
cal and pathoanatomical diagnoses.

There were 32 men (69.5%) and 14 women
(30.5%). Among age groups advanced age (60—79
years) prevailed — 16 people (34.7%). In the middle
age (36—59 years) 12 people (26.0%) died, in se-
nile age (80—89) — 12 people (26.0%), in young age
(18—35 years) — 3 people (6.5%) and among long-
livers (90 years are more senior) — 3 people (6.5%).
Lethality within the period of 24 hours was regis-
tered in 6 cases (14.6%). The average duration of in-
patient stay is 6.3 + 0.86 days.

Causative agents of pneumonia are associated
with the normal microflora colonizing the upper
parts of respiratory tract. In most cases the caus-
ative agent at a postmortem bacteriological exami-
nation of lung samples was not revealed (65.2%). In
other observations the following acted as etiological
factors: Klebsiella pneumoniae — 3 cases (6.5%),
Escherichia coli — 3 cases (6.5%), Staphylococcus
aureus — 2 cases (4.3%), Enterobacter faecium —
1 case (2.17%), Pseudomonas aeruginosa — 4 cases
(8.6%), Proteus mirabilis — 1 case (2.17%).

According to clinical-morphological mani-
festations of pneumonia they were distributed as
follows: bronchial pneumonia (confluent, destruc-
tive, bilateral) — 42 cases (91.3%), croupous pneu-
monia — 3 cases (6.5%), intersticial pneumonia —
1 case (2.1%).

In 2017 the lethal outcome owing to communi-
ty-acquired pneumonia was revealed in 41 (3.86%)
cases; in 2 cases (4.87%) the divergence of clinical
and pathoanatomical diagnoses took place. Lethal-
ity within the period of 24 hours was in 8 cases
(19.5%). The average duration of inpatient stay was
13.5 + 2.9 days.

There were 26 men (63.4%) and 15 women
(36.5%). Among age groups persons of mature age
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2 cyyasix (4.87 %) uMes0 MecTo pacxok/IeHue KJTH-
HUYECKOTO M I1aTOJIOr0-aHATOMUYECKOTO AUarHO-
30B. JlocyTouHas jJeTaJabHOCTh — 8 cityuaes (19.5 %).
CpenHsA IPOO/IKUTEHHOCTh MPeObIBAHMUS B CTa-
IUOHApe — 13.5 + 2.9 CYT.

MysxkuuH ObuIO0 26 (63.4 %), *KEHIUH —
15 (36.5 %). Cpeau BO3pacTHBIX IPyIII Ipeobaia-
JIW JIUIIa B 3pejioM Bo3pacte (36—59 jieT) — 13 4eJl.
(31.7 %), B ctapueckoM Bospacte (80—89 yieT) 661710
12 4Jen. (29.7 %), B moxkuyjoMm Bo3pacte (60—79
JieT) — 11 yest. (26.8 %), B MosiojioM Bo3pacre (18—
35 Jjier) — 5 ues. (12.2 %).

IMostoskuTEIbHBIE PE3YJIbTaThl OAKTEPUOJIOTH-
YECKOTO KCCJIEIOBAHUs OOpPA3IOB JIETKUX IOJIyYe-
HBI B 31 ciay4ae (75 %). dTHomorndyeckum (akTo-
pom uare Bcero Beictymanu: Klebsiella pneumo-
niae — 10 ciy4aes (32.3 %), Escherichia coli — 77 cy-
yaeB (22.6 %), Staphylococcus aureus — 4 ciaydas
(12.9 %), Enterobacter faecium — 3 ciay4as (9.7 %),
Staphylococcus haemolyticus — 2 cayuas (6.45 %),
Alcaligenes spp. — 1 ciyuati (3.23 %), Staphylococcus
epidermidis — 1 cayuaii (3.23 %), Pseudomonas
aeruginosa — 1 ciayyaii (3.23 %), Proteus mirabi-
lis — 1 cioyuani (3.23 %), Enterobacter agglome-
rans — 1 ciaydai (3.23 %).

ITo kJIUHUKO-MOPGOJIOTHYECKUM ITPOSIBIIEHU-
AM ITHEBMOHHH PaCIpeNesIuINCh CAeAYIoNUM 00-
pasom: GPOHXOITHEBMOHUY (CIIMBHBIE, AECTPYKTHUB-
HBIE, IBYCTOPOHHUE) — 36 ciry4aes (87.8 %), Kpymos-
Has IHEBMOHUS — 4 caydas (9.8 %), uHTepcTUIu-
ajIbHAas MTHEBMOHUS — 1 cJry4ai (2.4 %).

B 2018 . 6b1710 34 (2.63 %) JeTaIbHBIX HCXOJA
BCJIEZICTBHE BHEOOJIbHUYHON ITHEBMOHUH, B 6 CIIy-
yasax (17.6 %) U3 HUX UMEJIO MECTO PACXOKJIEHHUE
KJIMHUYECKOTO M IaTOJIOrO-aHATOMHYECKOTO [IH-
arHosoB. J[ocyTo4YHas JIeTaJbHOCTh — 11 CJIydaeB
(32.4 %). CpenHssi MPOAOJIKUTEIBHOCTD MTpebbIBa-
HUA B CTallMOHApe — 6.26 + 1.5 CyT.

Yamie BHEOOJHHHYHYIO ITHEBMOHMIO JHATHO-
CTHUPOBAJIN y MYKUNH — 20 4esl. (58.8 %), pexe y
JKEHIIUH — 14 MarueHToB (41.2 %). Cpeau Bo3pact-
HBIX TPYII Ipeobsajjaii JIUIAa CTapueckoro BO3-
pacra (80—89 siet) — 12 veit. (35.3 %). B 3pesiom Bo3-
pacre (36—59 Jsiet) ymepsio 8 uein. (23.5 %), B mOXKHU-
JioM Bo3pacte (60—79 jieT) — 10 ueJt. (29.4 %) u B MO-
JiofoM Boapacrte (18—35 Jyiet) — 4 yed. (11.8 %).

[MosioskuTEIbHBIE PE3YJIbTAaThl OAKTEPUOJIOTH-
YECKOTO UCCJIeI0OBAaHM S 00Pa3IIOB JIETKHUX ITOJIYYE€HbI
B 20 cay4dasx (58.8 %). Hale Bcero STHOJIOTHYECKH-
Mu (aKTOpaMU BBICTYIIAJIU BO3OYAUTESN MOHOWH-
dexnuu: Klebsiella pneumoniae — 6 ciydaes (30 %),
Escherichia coli — 3 cayuas (15 %), Staphylococcus
aureus — 4 ciayydas (20 %), Enterobacter faecium —
1 cayuait (5 %), Corynebacterium spp. — 1 caydau

(36—59 years) — 13 people (31.7%) prevailed, there
were 12 people (29.7%) in senile age (80—89 years),
in advanced age (60—79 years) — 11 people (26.8%),
in young age (18—35 years) — 5 people (12.2%).

Positive results of bacteriological examination
of lung samples were obtained in 31 cases (75%).
Most often an etiological factor was the following;:
Klebsiella pneumoniae — 10 cases (32.3%), Esch-
erichia coli — 7 cases (22.6%), Staphylococcus au-
reus — 4 cases (12.9%), Enterobacter faecium —
3 cases (9.7%), Staphylococcus haemolyticus —
2 cases (6.45%), Alcaligenes spp. — 1 case (3.23%),
Staphylococcus epidermidis — 1 case (3.23%),
Pseudomonas aeruginosa — 1 case (3.23%), Pro-
teus mirabilis — 1 case (3.23%), Enterobacter ag-
glomerans — 1 case (3.23%).

According to clinical-morphological manifes-
tations of pneumonia were distributed in the fol-
lowing way: bronchial pneumonia (confluent, de-
structive, bilateral) — 36 cases (87.8%), croupous
pneumonia — 4 cases (9.8%), intersticial pneumo-
nia — 1 case (2.1%).

In 2018 there were 34 (2.63%) lethal outcomes
owing to community-acquired pneumonia, in
6 cases (17.6%) among them the divergence of clini-
cal and pathoanatomical diagnoses took place. Le-
thality within the period of 24 hours was in 11 cas-
es (32.4%). The average duration of inpatient stay
was 6.26 + 1.5 days.

More often community-acquired pneumonia
was diagnosed in men — 20 people (58.8%), and
it was more rare in women — 14 patients (41.2%).
Among age groups persons of senile age (80—89
years) prevailed — 12 people (35.3%). In mature
age (36-—59 years) 8 people (23.5%) died, in ad-
vanced age (60—79 years) — 10 people died (29.4%)
and in young age (18—35 years) — 4 people (11.8%)
died.

Positive results of bacteriological study of lung
samples were obtained in 20 cases (58.8%). Most
often the etiological factors of monoinfection were
the following: Klebsiella pneumoniae — 6 cases
(30%), Escherichia coli — 3 cases (15%), Staphy-
lococcus aureus — 4 cases (20%), Enterobacter
faecium — 1 case (5%), Corynebacterium spp. —
1 case (5%). In other observations the mixed nature
of microflora was registered: Escherichia coli +
+ Klebsiella pneumoniae; Enterobacter faecium +
Pseudomonas aeruginosa; Klebsiella pneumoni-
ae + Staphylococcus aureus + Candida albicans;
Escherichia coli + Staphylococcus epidermidis —
5 cases (25%).
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(5 %). B ocTasmbHBIX HAOJIIOAEHUAX HMEJ MECTO CMe-
IIaHHBIA XapakTep MukpodJiopsl: Escherichia coli +
+ Klebsiella pneumoniae; Enterobacter faecium +
Pseudomonas aeruginosa; Klebsiella pneumoniae +
+ Staphylococcus aureus + Candida albicans;
Escherichia coli + Staphylococcus epidermidis —
5 ciyuaes (25 %).

Mo KITMHUKO-MOP(OJIOTUIECKUM IIPOSBJIEHUAM
ITHEBMOHUHY PACIIPEIEJIIIINCH CJIEAYIOIIUM 00pa3oM:
OJTHO- U JIBYCTOPOHHHUE, CYOTOTAJIbHBIE U TOTAJIb-
HbIe, [I0JINCETMEHTAPHBIE, JI0JIeBbIe, CJIUBHbIE OPOH-
XOITHEBMOHUU (THOHHBIE, (HUOPHUHO3HO-THOHHbIE,
JIECTPYKTHUBHBIE, ¢ abcrelupoBaHueM) — 30 CIIy-
yaeB (88.2 %), Kpyno3Has IHEBMOHUs — 1 Ciydai
(2.94 %), nHTEpCTULIMATILHAS THEBMOHUSA — 3 CJIy-
yasa (8.82 %).

PesysbraThl, 110JIyYeHHBIE IPH COIIOCTABJIEHUN
MOPGOJIOTUYECKON KAPTUHBI U BO30YIUTENs BHE-
OOJIBHUYHOM ITHEBMOHUU, IIPEJCTABJIEHBI B TabIu-
1ie. V13 Tabinibl BUJTHO, YTO CHENHpUIECKUX TPOSIB-
JIEHUH B 3aBUCUMOCTH OT BUJIa BO3OYUTEIA B MOP-
(ostornueckoi KapTUHE IIPYU THEBMOHUAX HET.

MopdoJioruyeckoe UcceIOBaHUE JIETKUX IIPU
THOWHOU OpOHXOITHEBMOHHUH BBISBUJIO B MPOCBETE
OpOHXOB U B OOIIMPHBIX CIUBAIOIINXCSA OJISIX AJIb-
BeOJI HAJIMYKE PACIIa/Ialoluxcsa HeHTpoduios. Me-
JKaJIbBEOJISIPHBIE MTEPETOPOAKY 3a IIpeielaMu OJa-
r'OB THEBMOHU U WHPUIBTPUPOBAHBI CETMEHTOSIZIED-
HBIMU Jlefikorurtamu. IIpu abcueupoBaHUU Me-
JKaJIbBEOJISIPHBIE CEIITHI Pa3pyIIeHbl ¢ popMUupoBa-
HHUEM I0JIOCTEHN, 3aTIOJTHEHHBIX THOMHBIM 3KCCY/a-
TOM.

JloJisi JleTaJbHBIX KCXOJIOB BCJIEACTBUE BHE-
OOJIBHUYHOU ITHEBMOHUH OT YHCJIA BCEX IATOJIOTO-
aHATOMHUYECKUX BCKPBITHI B HACTOSIIEM HCCJIENO-
BaHUM COCTaBUJIA 2.6—4 %, YTO COOTBETCTBYET II0-
KazaTeJisiM, MPEJCTABJIEHHBIM B PsJIE KCCJIE/[0BA-
HUH [1, 4]. YacToTa BeIABIEHUS BO3OyqUTEIeH BHE-
OOJIBHUYHOU ITHEBMOHUH B HCCJIEIOBAHUU — OT 35
I0 75 %, UTO TaK)Ke COOTBETCTBYET JJAHHBIM Hayd4-
HoH simteparyphl. Tak, B ucciegoBanuu JI.B. Kpy-
misikoBod, C.B. HapbIkuHo#M npu BHEGOJIBHUYHOMN
[THEBMOHUH TIOJIOXKUTEJIbHbIE PE3YJIBTAThl OIIpe-
JleJieHus BO30y/IUTeJIA MOJIydeHbl He Oojiee UeM B
40—60 % caydaes [1]. YacToTa BepudUKaIUU BO3-
OyauTesnel 1Mo JaHHBIM JIJa’Ke OJTHUX H TeX K€ aBTO-
POB MOKET 3HAUHTEIBHO BapbupoBarh. Hanpumep,
ITHEBMOKOKK IpY BHEOOJIbHUYHON ITHEBMOHUHU BbI-
ceBaJics B 10—32.9 % ciydaes [1, 5, 6].

HecMoTpst Ha TO, YTO OCHOBHBIM BO30y/IUTE-
JieM BHEOOJTbHUYHON ITHEBMOHUU B HACTOSIIIEE BPe-
M cuuTaeTcs Streptococcus pneumoniae (30—50 %
ciaydaeB 3abosieBaHusA) [7—9, 11], B HaIeM HccIe-
JIoBaHUHM HauboJsiee YacTO IMpU IPOBEAEHUU OaK-

According to clinical-morphological manifes-
tations of pneumonia were distributed the follow-
ing way: unilateral and bilateral, subtotal and total,
multisegmental, lobular, confluent bronchial pneu-
monia (purulent, fibrinopurulent, destructive, with
abscessing) — 30 cases (88.2%), croupous pneu-
monia — 1 case (2.94%), intersticial pneumonia —
3 cases (8.82%).

The results received by comparison of morpho-
logical picture and the causative agent of communi-
ty-acquired pneumonia are provided in the Table.
The table shows that there are no specific manifes-
tations in the morphological picture of pneumonia
depending on a type of the causative agent.

The morphological study of lungs in purulent
bronchial pneumonia revealed in a lumen of bron-
chi and in the extensive merging fields of alveoli
existence of the breaking-up neutrophils. Interalve-
olar septums outside the pneumonia foci are infil-
trated with segmentonuclear leukocytes. When ab-
scessing interalveolar septums are destroyed with
forming of the cavities filled with purulent exudate.

The share of lethal outcomes owing to com-
munity-acquired pneumonia from the number
of all pathoanatomical thanatopsy in the present
research made 2.6—4% that corresponds to the
indicators provided in a number of studies [1, 4].
Frequency of identification of causative agents of
community-acquired pneumonia in the research is
from 35 to 75% which also corresponds to data of
scientific literature. So, in L.V. Kruglyakova’s, S.V.
Naryshkina’s research, positive samples of caus-
ative agent identification in community-acquired
pneumonia are obtained in no more than 40-60%
of cases [1]. Frequency of verification of causative
agent by data of the same authors can vary consid-
erably. For example, the pneumococcus in commu-
nity-acquired pneumonia was found in 10-32.9% of
cases [1, 5, 6].

In spite of the fact that nowadays the main
causative agent of community-acquired pneumo-
nia is considered to be Streptococcus pneumoniae
(30-50% of cases) [7—9, 11], in our research mostly
Klebsiella pneumoniae, Escherichia coli, Staphy-
lococcus aureus, Pseudomonas aeruginosa were
revealed when carrying out the bacteriological
study of lung samples of the deceased patients. The
increasing role of these types of causative agents
in development of community-acquired pneumo-
nia was confirmed by the data of a number of re-
searchers. The prevalence of these causative agents
is caused probably by the fact that lethal outcomes
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ComnocrapiieHe Pe3yJIbTaTOB MOP(HOJIOTHUECKOTO HCCIIE/IOBAHMUA JIETKUX M BU/Ia BO3OYUTEI B CITy4asax JIeTaIbHOH BHe-

0OJIBHUYHOM THEBMOHUHU 3a 2016—2018 IT.

Comparison of results of morphological research of lungs and type of the causative agent in cases of lethal community-

acquired pneumonia for 2016—2018

PacnipocTpareHHOCTB IpoIiECca
Diffusion of the process

Bo36yautenb
Causative agent

XapaxTtep MOp]OIOrHIeCKUX
HU3MEHEHUH

Nature of morphological
changes

JIByCTOPOHHSIS TOTAIbHASL OPOHXOITHEBMOH S
Bilateral total bronchopneumonia

JIByCTOPOHHSISI IIOJIMCETMEHTapHA T GPOHXOITHEBMOHH ST
Bilateral polysegmental bronchopneumonia

JIBYCTOPOHHSS TOTAIbHAsL OPOHXOITHEBMOHM A
Bilateral total bronchopneumonia

JIBYCTOPOHHSSI HUXKHE/0JIEBAST OPOHXOIMHEBMOH S
Bilateral lower lobe bronchopneumonia

JIByCcTOpOHHSA CyOTOTaIbHASI GPOHXOITHEBMOHU S
Bilateral subtotal bronchopneumonia

JIByCTOPOHHS MOJIUCErMeHTapHa st GPOHXOITHEBMOHU St
Bilateral polysegmental bronchopneumonia

IIpaBOCTOPOHH S OJIMCETMEHTaPHA A
OPOHXOITHEBMOH U
Right-sided polysegmental bronchopneumonia

ITpaBOCTOPOHHSISI HUKHEZO0JIEBAS TIOJIUCErMEHTaPHA S
OPOHXOITHEBMOHU

Right-sided lower lobe polysegmental
bronchopneumonia

JIBYCTOPOHHSIS [TOJIMCETMEHTAPHA S GPOHXOITHEBMOHU ST
Bilateral polysegmental bronchopneumonia

JIByCTOPOHHSSI HUYKHE/[0JIEBA ST OPOHXOIMHEBMOH S
Bilateral lower lobe bronchopneumonia

Escherichia coli

Escherichia coli
Klebsiella pneumoniae

Enterobacter faecium
Pseudomonas aeruginosa

Klebsiella pneumoniae

Escherichia coli
Staphylococcus epidermidis

Klebsiella pneumoniae
Staphylococcus aureus
Candida albicans

Corynebacterium spp.

Staphylococcus aureus

Klebsiella pneumoniae
Escherichia coli

Klebsiella pneumoniae
Staphylococcus aureus
Candida albicans

T'HO¥iHAs GPOHXONMHEBMOHU S
Purulent bronchopneumonia

Cepo3HO-THOWHAA
GPOHXOITHEBMOHUSI C
KapHUDUKaIHEN
Serous-purulent
bronchopneumonia with
carnification

I'HOliHAs1 OPOHXOITHEBMOHU S
Purulent bronchopneumonia

T'HOliHAs1 GPOHXOITHEBMOHU ST
Purulent bronchopneumonia

T'HotiHas abcreupyomas
OGPOHXOITHEBMOHHU I
Purulent abscessing
bronchopneumonia

T'HOliHAs1 GPOHXOITHEBMOHU ST
¢ abereInpoBaHEUM
Purulent abscess forming
bronchopneumonia

I'HOliHAs1 GPOHXOITHEBMOHU A
¢ abcrieInpoOBaHENM
Purulent abscess forming
bronchopneumonia

TC'HOHAsT GPOHXOIMTHEBMOHU S
¢ abcrieInpOBaHUEM
Purulent abscess forming
bronchopneumonia

T'HO¥HAS GPOHXOITHEBMOHU S
¢ abcueIMpOBaHUEM
Purulent abscess forming
bronchopneumonia

I'HOliHAs1 OPOHXOITHEBMOHU S
Purulent bronchopneumonia

TEPHOJIOTHYECKOTO HCCJIe/IOBaHUs 00pasIioB Jier-
KUX YMEpPIIUX TIanueHToB BbIABIANU Klebsiella
pneumoniae, Escherichia coli, Staphylococcus
aureus, Pseudomonas aeruginosa, 4To TIOJITBEPK-
JlaeT aHHbIe psA/la MCCIeloBaTesel O BO3pacTaio-
el poJId 3TUX BUJIOB BO30OyAUTEJIEH B Pa3BUTUH
BHEOOJIPHUUHBIX MTHEBMOHUU. [IpeobiiajaHue 3TUX
BUJIOB BO30ynuTesIEH 00yCIOBJIEHO, BEPOSATHO, TEM,
YTO B OCHOBHOM JIETAJIbHBIE MCXOJIBI HAOJTIONATN Y
JIAIL TIO?KUJIOTO U CTapYecKoro Bo3pacra (2016 T. —
67.2 %; 2017 1. — 56.5 %; 2018 . — 64.7 %), ¢ HATH-
YreM y HUX KOMOPOUIHBIX U HOJIMMOPOUAHBIX CO-
CTOSTHUH (caxapHbIH quaber, apTepuasibHasi THIIEP-

reached 30%.

CONCLUSION

lowing conclusions:

were generally observed in patients of advanced and
senile age (2016 — 67.2%; 2017 — 56.5%; 2018 —
64.7%) with comorbid and multimorbid states (dia-
betes mellitus, arterial hypertension, coronary heart
disease, etc.). It is characteristic that over the entire
period of observation in none of the cases Strepto-
coccus pneumoniae was found. Besides, the propor-
tion of shedding of two and more causative agents

The conducted research allows to draw the fol-
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TEeH3Us, HIlleMuJecKas 60e3Hb cepara u ap.). Xa-
PaKTepHO, YTO HU B OJTHOM U3 CJIYUYAEB 3a BECh IIEPHU-
on HabJTIoleHusT He ObLT 00HaApyskeH Streptococcus
pneumoniae. KpoMme TOro, [0Jis1 BBIJIEJIEHUS IBYX U
6oJtee Bo30yauTeNEH TocTUTAIA 30 %.

3AKIIOYEHUNE

[IpoBeieHHOE HCCIIEIOBAHUE ITO3BOJISIET CHe-
JIaTh CJIEAYIONIYE BBIBOJBI:

1. JleTasibHbIE HUCXOZBl BCJIEACTBUE BHEOOJIb-
HUYHOU ITHEBMOHUY Yalie HabJII0/IaTuCh Y MYKUMH,
YeM y JKEeHIIWH, ¥ TPEUMYIIECTBEHHO B IIOKUJIOM U
crapueckoM Bo3spacte (56—67 %).

2. JleTaJIbHOCTh BCJIEACTBHE BHEOOJIBHUY-
HOH TTHEBMOHWHM cocTaBwia 2.6—3.8 %. Jlocytou-
Hasd JIeTaJbHOCTh OTMedasach B 15-32 % cCiy-
yaeB. PacxoikieHHWe KJIMHHUYECKOTO M IaTOJIOTrO-
AHATOMHYECKOr'0 JUATHO30B JOCTUTAJIO 17.6 %.

3. Haubosee pacmpocTpaHeHHBIMH Bepudu-
IMPOBAHHBIMHU BO30OYAUTENSIMU BHEOOJIHHUYHOMN
nHeBMoHMH s1BJsUCh Klebsiella pneumoniae, Esch-
erichia coli, Staphylococcus aureus, Pseudomonas
aeruginosa, a Tak;ke MUKCT-uHPeKIus (30 %).

4. OCHOBHOU  KJIMHHUKO-MOP(OJIOTHUECKOHN
¢ opmoii BHEOOJTLHUYHOH THEBMOHUH ObLJIa Pacpo-
cTpaHeHHasi OPOHXOIMTHEBMOHUs (THOMHAs, ¢ abcie-
JupoBaHueM) — 70 87.8 % ciyuyaeB, HE UMeIOIas
crenudUIECKOl, 3aBUCAIIEH OT BU/Ia BO3OYAUTEA,
MOPGOJIOTUYECKON KaPTUHBI.
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1. Lethal outcomes owing to community-ac-
quired pneumonia were more often observed in
men, than in women, and mainly in advanced and
senile age (56—67%).

2. Lethality owing to community-acquired
pneumonia was 2.6—3.8%. Lethality within the pe-
riod of 24 hours was noted in 15—-32% of cases. The
divergence of clinical and pathoanatomical diagno-
ses reached 17.6%.

3. The most widespread verified causative
agents of community-acquired pneumonia were
Klebsiella pneumoniae, Escherichia coli, Staphylo-
coccus aureus, Pseudomonas aeruginosa and also
mixed-strain infection (30%).

4. Overwhelming bronchial pneumonia (pu-
rulent, with abscess formation) — up to 87.8% of
cases, without specific, depending on a type of the
causative agent and morphological picture is con-
sidered to be the main clinical-morphological form
of community-acquired pneumonia.
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Oco6eHHOCTH MMMYHHOT'O CTaTyca y YacTo U AJIUTEIbHO 0O0JIeI0IIIX
neTeyl — JKUTeJer AJITaliCKOro Kpas

Tpebyxos A.B.}, JKmxesneBa B.1O.2, ManbueBa M.B.2, HatijoBckas H.A.?
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Features of the immune status of often and long-term sick
children — residents of the Altai Territory

Trebukhov A.V.}, Zhizheleva V.Yu.2, Maltseva M.V.2, Naidovskaya N.A.2

Altai State Medical University (Barnaul)
2Altai State University (Barnaul)

AHHOTAIIUA

B uccite/oBaHUH, U3y4YaBIleM 0COOEHHOCTH UMMYHHOTO CTaTyca 4acTo U JIUTENbHO Goseromux aereit (UB/) —
JKUTEJIeH ANTaliCKOro Kpas, IPUHAJ yyacTue 31 pebeHOK 0060ero mosa B BO3pacre OT 3 710 5 JIeT. Bece ieTu cocTosiu B
TPYIIIE JUCIIAHCEPHOTO YUYEeTa JIETCKOU IMMOJTUKJIUHUKH T10 MECTY KUTEJIbCTBA KAK «4acTO OOJIEIOIINE», CTPAAAIOIIUE Pe-
UAUBUPYIONIUMHU PECITUPATOPHBIMU 3200JIEBAHUAMU BEPXHUX JBIXaTeAbHBIX MyTeH. B KOHTPOJIBHYIO TPYIIY BOIIIH
28 yCJI0BHO 3/T0POBBIX JIETEH B BO3pacTe 3—5 JIET, HE COCTOSIINX Ha yUYEeTe B CTaTyce YacTo 60seroIux. BeceM yuacTHUKaM
MIPOBO/IMJIA KOMILJIEKCHOE KJTMHUKO-TabopaToOpHOE 00CeloBaHue, BKIOUaIee oOIHi aHaJIN3 KPOBH, HCCJIE/IOBAHHE
OMOXMMHYECKHX MTOKa3aTesell KPOBU, KOMIIJIEKCHOE HMMYHOJIOTUUECKOe 00cJie/JoBaHNe, KOMILJIEKCHOE HCCJIE/IOBAHUE
Ha Mapa3uTOB, HCCJIEJIOBAHIE HA HOCUTEIBCTBO TepIIeC-BUPYCHBIX HH(PEKIUH (BUPYyC NATNIIJIOMBI YEJIOBEKA, BUPYC DII-
mrreitHa — Bapp (B9B), nutomeranosupyc (IIMB), Bupyc mpoctoro repieca (BIIT)).

B xo71e aHa1n3a MUKPOQJIOPHI, BRICEBAEMOH CO CIM3UCTON 060JIOUKH ITOJIOCTH HOCA U 3€Ba, B rpyIire YB/] BoIsIBJIEHO
HOCHUTEJILCTBO KaK YCJIOBHO-TIATOTE€HHOM, TAK ¥ ITATOreHHON MUKpodIopsl. Yaite Beero Berpeuasauch Staphylococcus (S.)
epidermidis (y 32 % neteti), Neisseria spp. (y 23 %), S. aureus (y 15 %). Y 60 % UB/] ycTaHOBJIEHA MTOJIOKUTEIbHAS PeaK-
nus antures (AT) k anturenam EA (IgG) u VCA (IgG) B3P, a Tak:xe mosioxkuTeabable anTH-IIMB IgG, mpuuem AT k BIIT
He 00HapY’KUBAJINCh H30IUPOBAHHO 0T AT k pyrum reprec-supycam (B3B, IIMB), B To Bpems kak AT k IIMB BcTpeva-
J1ach B 25 % ciaydaeB, a AT k BOb — B 15 %, B 0CTaJIBHBIX 60 % ciiyuaeB HAOJII0/1aJI0Ch UX coueTaHue. IMMYHOJIOTHUeCKoe
obcJie/ToBaHUE IETEN HE BBISBUJIO BBIPA’KEHHBIX HAPYIIEHUH UMMYHOJIOTHYECKOTO CTaTyca, OTHAKO HAOJII0/1a1ach BbI-
pakeHHast TEHJEHIINA K CHIKEHUT0 3pestbix T-mumdonutos (CD3+), T-xennepos (CD4+), a Tak:ke T-IIUTOTOKCHYECKHUX
aumoonuros (CD8+). Ouenka unTepdeponosoro (MIPH) craryca BbIABUJIA OTHOCUTEJIHHO HU3KUH ypoBeHb NOH-a y
YB/I.

Takum 06pa3om, 6OIBITUHCTBO 06cmeoBaHHbIX UB]l He UMeN 3HAYNMBIX HApYIIEHUH UMMYHHOH CHCTEMBI, UTO
TpebyeT OT yYacTKOBBIX IIeIUaTPOB 60Jiee B3BEMIEHHOT0O TI0/[X0/1a K TAKTUKE MX 00CIeI0BaHU .

Karoueevle cao8a: JacTo U JIINTENIHHO OOJIEIONINE JIETH, UMMYHHBIA CTAaTyC, BUPYCHO-OaKTepuaabHble HHQEKINH,
reprec-BUpyCcHAas WHDEKIHsI.

ABSTRACT

The study of the immune status of often and long-term sick children (OSC) — residents of the Altai Territory, involved
31 male and female children aged 3 to 5 years. All children were followed-up at the children’s clinic at the place of residence
as “often sick,” suffering from recurrent respiratory diseases of the upper respiratory tract. The control group consisted of
28 conditionally healthy children aged 3—5 years who were not registered as often sick. All participants underwent a com-
prehensive clinical and laboratory examination, including a complete blood count, a study of biochemical blood param-
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eters, a comprehensive immunological examination, a comprehensive parasite screening, an examination on herpes virus
infections (human papillomavirus, Epstein — Barr virus (EBV), cytomegalovirus (CMV), herpes simplex virus (HSV)).
The analysis of microflora from the mucosa of the nasal cavity and pharynx revealed both opportunistic and pathogen-
ic microflora in the group of OSC. Staphylococcus (S.) epidermidis (in 32% of children), Neisseria spp. (in 23%), S. aureus
(in 15%) were most often found. 60% of OSC had a positive antibody (AB) response to EA (IgG) and VCA (IgG) antigens of
EBYV, as well as positive anti-CMV IgG. The analysis showed that AB to HSV were not detected in isolation from AB to other
herpes viruses (EBV, CMV), while AB to CMV were found in 25% of cases, and AB to EBV — in 15%. The remaining 60% of
cases accounted for their combination. An immunological examination of children did not reveal pronounced disorders of
the immunological status, but there was an apparent decrease in the number of mature T-lymphocytes (CD3+), T-helper
cells (CD4+), as well as T-cytotoxic lymphocytes (CD8+). Assessment of interferon (IFN) status revealed a relatively low

level of IFN-a in the OSC.

Thus, the majority of examined OSC did not have significant disorders of the immune system, which requires local
pediatricians to take a more balanced approach to the tactics of their examination.

Keywords: often and long-term sick children, immune status, viral-bacterial infections, herpes virus infection.

BBEJAEHUNE

Yacro u pyurenabHo Oosterorue getu (YBI)
SIBJIAIOTCS  aKTYaJIbHOH IPOOJIEMOH COBpPEMEH-
HOH IeJuaTpuu, 3aHUMAIOT JOCTATOUHO OOJIBIIYIO
JIOJII0 ¥ CPeIU TMAIIUEHTOB JIETCKUX AJIJIEPTOJIOTOB-
UMMYHOJIOTOB [1-3]. Ciie1yeT OTMETHTD, YTO JIAaHHAS
pobJieMa UMeeT He TOJIbKO METUITUHCKIE aCIIEKTHI,
HO ¥ COIMAJIBHO-TICUXOJIOTHYECKHE, TIOCKOJIbKY UJIe-
HBI CEMBU BBIHYK/IEHBI JIINTEJIBHOE BPEMs He pa-
6oTaTh, UTOOBI yXa)KWBaTh 3a OoJelOIUM pebeH-
KOM. DTO 00YCJIOBIIMBAET TAK Ha3bIBAEMYIO BBIHY K-
JIeHHy10 0e3paboTHILy, IpeK/ie BCero UX MaTepeu,
MIPOIYCKH TOCEIIEHUs IETCKUX YUPEeKIeHUH U, KaK
CJIEZICTBHE, HAPACTAIOIIYI0 ICHXOJIOTHYECKYIO HEY-
JIOBJIETBOPEHHOCTD, KOH(PJIUKTHOCTh B cEMbe U 00-
mectse [3-5].

KostmruecTBO 110/100HBIX /I€TEMH, IO TAHHBIM Pa3-
HBIX aBTOPOB, COCTABJISAET OT 20 JI0 65 % IETCKOH I10-
nyasanud. J[aHHBINA MOKa3aTesb CUJIBHO BapbUPYET
B Pa3JINUHBIX pernoHax P®, BO3pacTHBIX rpynnax u
UMeeT TEHJIEHIUIO K IIPOTPETHEHTHOMY POCTY [6, 7].

OTMeTHM, YTO TEPMUH «YacTO W JAJIUTETbHO
OoJsterotyie AeTU» HE SABJIAETCS AUATHO30M, a 000-
3HauaeT AUCHAHCEPHYIO TPYIIY JleTel, XapakTe-
pusylolnyiocsa 60jiee BLICOKUM YPOBHeEM 3a060JjieBa-
€MOCTU OCTPBIMH PECHUPATOPHBIMU BUPYCHBIMHU
nHpeknusamu (OPBM) B cpaBHEHUH €O CBEPCTHH-
kamu [8]. ITo onpenenennio BO3 kpurepuem st
IIPUCBOEHUSI CTATyCa «4acTO OOJIEIoUi pebeHOK»
SIBJISIETCS YaCTOTA SMU30/I0B OCTPOTO PECIUPATOP-
Horo 3abosieBanus (OP3) 3a rox. B Poceun, corsac-
HO Tabaune kputepueB Anbpburkoro — bapanosa
(1986), ogHUM M3 IIaBHBIX OCHOBAHUU JIJIA BKJIIO-
yeHus pebenka B rpynmy UB]l sBisercsa dacto-
Ta snus3onos OP3 (OPBU) B roa. Tak, s IepBOTO
rojia )KU3HU — 3TO 4 3IU307a U OoJiee, a JJIs Tpex-
JIeTHeTO Bo3pacta — 6 u Gosee. Y nmeTel crapiie
3 JIeT B KQUeCTBE KPUTEPUA JIJIs BKIIOUEHUS B TPYII-
my Yb/I ucronb3yrT «HHGEKITUOHHBIA HHIEKC» —
OTHOIIIEHVE CYMMBbI Bcex ciayuaeB OP3 B TeueHue

INTRODUCTION

Often and long-term sick children (OSC) are
an urgent problem of modern pediatrics, and they
represent a large proportion of patients visiting
pediatric allergologists and immunologists [1—3].
It should be noted that this problem has not only
medical aspects but also socio-psychological ones,
as family members are forced to not work for a long
time in order to care for a sick child. This problem
causes the so-called forced unemployment, primar-
ily of their mothers, missing in a preschool; as a re-
sult, growing psychological unsatisfaction, conflict-
ness in the family and society [3—5].

The number of such children, according to
various authors, ranges from 20 to 65% of the child
population. This indicator varies significantly in
different regions of the Russian Federation and age
groups and tends to gradual growth [6, 7].

The term “often and long-term sick children” is
not a diagnosis, but designates a dispensary group
of children characterised by a higher incidence of
acute respiratory viral infections (ARVI) compared
to peers [8]. According to the WHO definition,
the criterion for assigning the status of “often sick
child” is the frequency of episodes of acute respi-
ratory disease (ARD) per year. In Russia, accord-
ing to the table of criteria of Albitsky — Baranov
(1986), one of the main reasons to include a child
in the OSC group is the frequency of ARD (ARVI)
episodes per year. So, for the first year of life — this
is 4 episodes or more, and for three years of age —
6 or more. In children older than 3 years, the “in-
fectious index” is used as a criterion for inclusion
in the OSC group — the ratio of the sum of all cases
of ARD during the year to the child’s age (in years).
The infectious index in children from the group of
often and long-term sick patients is 1.1—3.5, while in
rarely ill children, its values do not exceed 0.2—0.3.
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rojsa kK Bo3dpacry pebenka (B romax). Mupeknmnon-
HBIM UHJIEKC ¥ JleTell U3 IPYIIIBI 4acTO U JITUTENb-
HO 6OJIEIOIIUX COCTABJIISAET 1.1—3.5, IPU 3TOM Y pel-
KO OOJIEIONUX JIEeTEN €ero 3HAYEHU I HE IPEBBIIIA0T
0.2—0.3. Cienyer ormeTuTh, utTo UBJl OoTHOCATCA
ko II rpymnre 370poBb4 (T. €. IETU ¢ PUCKOM Pa3BU-
THSI XDOHHUYECKOTO 3a00JIEBAHUA).

IIpo6aeme YB/I OCBAIIEHO AOCTATOYHO MHOTO
paboT, B KOTOPBIX aBTOPHI y/IEJISIJI BHUMAaHUE WH-
(heKIHMOHHOU cOoCTaBJISIONEN 3a00IEBAHUS, aHAJTU-
3y UMMYHHOTO CTaTyca TaKUX JieTel, BoIlpocaM JIuc-
MaHCcepU3aIuy, JIeUeHHus U MPodUIaKTUKU 3a601e-
BaHUM, YTO HAIIJIO OTPAXKEHUE B CTATHAX, PyKOBOJI-
CTBaX U PEKOMEH/IAIUAX 10 TAKTUKEe Be/IeHUs /TaH-
HOH TIpynmbl O00JIBHBIX [6, 9]. OfHAKO BCJIEICTBUE
Pa3pO3HEHHOCTH JAHHBIX HEBO3MOXKHO 'OBOPHUTH O
eZIMHON KapTHHe B3aNMOCBA3U MH(MEKIIMOHHON CcO-
CTaBJIAIONIEN U HAPYLIEHUH CUCTEMbI HMMYHHUTETA
y pebenka. bosiee Toro, pabot o npobiaeme YB/I B
AJITalicCKOM Kpae B JIOCTYITHOU JINTEpaType KpalHe
MaJIo, XOTsI UMEHHO JIJIs1 AJITAlCKOTO Kpasi XapaKTe-
P€H BBICOKUU, II0 CPABHEHUIO C IPYTHUMU PETHOHA-
mu Cubupw, oOIUi ypoBeHb 3a060J1€BAEMOCTH Hace-
JIeHUs1. DTO CBA3BIBAIOT C 0COOEHHOCTHIO AJITAICKO-
r'o Kpasi KaK peruoHa, IO BEPIIIerocs BO3IeACTBHIIO
B 40—50-€ To/ibl XX B. Ha3eMHBIX A7IEPHBIX UCIIBITA-
Hu# Ha CeMUIIaJIaTUHCKOM HOJIUTOHE, ¢ 6JIM30CTHIO
KocMozipoMa BailkoHyp, ¢ BO3JEHCTBHEM Ha HKOJIO-
TUI0 perHOHA KOMIIOHEHTOB OTPAa0OTaHHBIX CTYyIIe-
Hel KOCMUYECKHUX PaKeT U paKeTHOTro Toriusa. Cie-
ZIyeT OTMETHUTD U TOT (PaKT, UTO TEPPUTOPU ATali-
CKOT'O Kpasi OTHOCUTCS K « AMMYHO3HAYUMBIM» OO~
FeOXUMUYECKUM IMPOBUHIIUAM C 30HAJIBHBIM IPHU-
POZIHBIM 1ePULIUTOM PAIA MUKPOIJIEMEHTOB, B TOM
4ucile cesieHa u fosia. Bee 53To co3zaeT ycoBus s
pasBUTUS UMMYHOAEDUIIUTHBIX COCTOSHUH U CBSI-
3aHHBIX C HUMU 3a00JIeBaHU .

N3yueHne oco6GEHHOCTEH MMMYHHOTO CTaTyca
YacToO U JJIMTEJILHO OOJIEIOIIUX JIeTed — >KUTeJIer
Axrraiickoro kpas. B 3ajauu paboThl BXOAMIIO:

1) OIpeNeSUTh XapakTep MHUKPOOHOH (JIopbI
CJIMBUCTBIX 00010ueK HOcOIOTKH UB/l 1 OIeHuTh
pacripocTpaHeHHOCTh MHPUIIMPOBAHHOCTH repliec-
Bupycamu B rpynne UYb/I;

2) BBIABUTH OCOOEHHOCTH MMMYHHOI'O CTaTyca
YBb/] B ycI0BHAX BHPYCHO-OAKTEPHUAIbHON MHDEK-
1197058

HccnenoBanue MPOBOAMINCH B IEPHUOA 2017—
2018 rT. Ha 6aze yrabopaTopuu OUOMEIUITUHBI Ka-
denpsl pusnosorun GI'BOY BO «Anratickuii rocy-

It should be noted that OSC belong to the II group
of health (i.e. children with a risk of developing a
chronic disease).

A lot of studies have been devoted to the issue
of OSC, in which the researchers paid attention to
the infectious component of the disease, analysis
of the immune status of such children, issues of
clinical examination, treatment and prevention of
diseases, which was reflected in articles, guidelines
and recommendations on management tactics for
this group of patients [6, 9]. However, due to the
fragmentation of the data, it is impossible to talk
about a single picture of the relationship of the in-
fectious component and disorders of the immune
system in a child. Moreover, the research of OSC
in the Altai Territory is extremely limited, although
the Altai Territory has a high morbidity rate com-
pared with other regions of Siberia. This is often as-
sociated with the features of the Altai Territory as a
region that was affected by the consequences of the
ground Semipalatinsk nuclear tests in the 40—-50s
of the twentieth century, and effect of spent stages
of space rockets and rocket fuel due to the proxim-
ity of the Baikonur cosmodrome. It is worth noting
that the Altai Territory belongs to the “immuno-
significant” biogeochemical provinces with zonal
natural deficiency of many microelements, includ-
ing selenium and iodine. All this creates the con-
ditions for the development of immunodeficiency
states and related diseases.

To study features of the immune status of often
and long-term sick children — residents of the Altai
Territory. The tasks of the work included:

1) to determine the nature of the microbial flora
of the mucous membranes of the nasopharynx in
the OSC and to assess the prevalence of contamina-
tion by herpes viruses in the group of OSC;

2) to identify the characteristics of the immune
status of OSC in a viral-bacterial infection.

The study was conducted in 2017—2018 in the
biomedicine laboratory of the Physiology Depart-
ment of Altai State University and the office of a
pediatric allergologist-immunologist in the poly-
clinic of the Barnaul City Children’s Hospital No.
5. The main group included 31 children aged 3
to 5 years, male and female. All the children at-
tended the preschool and were monitored in the
local children’s polyclinic as “often and long-term
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JIapCTBEHHBIN YHUBEPCUTET» U KaOWHETA JETCKOTO
aJ1JIeProJIoTa-NIMMYHOJIOTa B TIOJTUKJINHUKE ['opoj-
CKOU IeTcKoH 60bHUIBI NO 5 . BapHaysa. B ocHOB-
HYIO T'PYIIILY BOIIIE] 31 peOeHOK B BO3pacTe OT 3 JI0 5
JieT, 060ero mosia. Bee ety moceraiu JeTCKOoe 10-
MIKOJIbHOE yUPEKIeHNE U COCTOSIU B TPYIIIIE JUC-
IMAHCEPHOTO yYeTa JIETCKOU MOJTUKJINHUKH 10 MECTY
JKATEJILCTBA KaK «4YacTO U JJIATEJILHO OOJIEIOIIHE»,
CTpaiatolye PeryuIUBUPYIONIMME PECITHPATOPHBI-
MU 3a00JIEBAHUSIMU BEPXHHUX JIBIXaTEJIBHBIX ITyTEH
(oTuThI, pUHOGAPUTUTHI, TOH3UJLJIUTHI, GPOHXUTHI).
KOHTpPOJIbHYIO TPYIIITy COCTaBUJIU YCJIOBHO 37I0PO-
BBI€ JIETH TOTO JKe Bo3pacTta oboero mnoia (n = 28), He
COCTOSIIIME HA yUYeTe KaK «4acTO U JIIUTEJIbHO 0O-
JIEIOIIIHE ».

Yacrora OPBU y neTeil 0CHOBHOI rpyIIIbI ObLIA
OT 8 31130710B U 60JIee B TOJL CO CPEHEN JATUTETHHO-
cThi0 3aboJsieBaHus OoJiee 10 AHEH U BCTpedasiach y
85 % nereli, mpu 5TOM MHQEKIHOHHO-BOCHIAJIUTE-
JIBHBI CHUHJIPOM PETHCTPUPOBAJICA C POXKJIEHUS Y
18 % nmetel, a aJjylepruyecKue peakluu B aHaMHe-
3€ OTMEUYaJIUCh y 62 % JIeTel, UTO OIPEJIEIISAIIO JIaTb-
HEUIIYI0 TAKTUKY 00CJIe/TOBaHUs, B TOM YHUCJTIE JJIs
WCKJIIOUEHHsI CEHCUOMIM3anuu K HeuH(EKIUOH-
HBIM aJiylepreHaM. B xoze wccienoBaHusi He OBLIO
BBISIBJIEHO HU OJTHOTO CJIy4yas TeJbMHHTO3a, OHa-
KO Ha0JTI0/1a71CsT BRICOKUH MPOIIeHT (6osiee 92) undu-
IIMPOBAaHHOCTH JIETEH Tepliec-BUPYCHON NH(EKITHEN,
B CBSA3H C YeM 00CJIe/lyeMble C reprec-BUPYCHON MH-
dexk1uel ObLTN pas/iesieHbl Ha TPH TPYIIIIHL:

1-1 Tpylnma — 4YacTO U JJIMTEJIbHO OOJIer-
Iye AeTH — HocuTeau nuromerasgoupyca (IIMB)
(n =10);

2-51 TpyHIla — YacTO U JIJTUTEJHHO OOJIEIoIe
JIeTU — HOCUTEJIH BUpyca dmreitHa — bapp (BOB)
(n=28);

3-5 TpyIia — YacTO U JIJIUTEJIBHO OoJIeroInye
JletH ¢ ko-uHdeknuer BOb, IIMB, Bupyca nmpoctoro
repmeca (BIIT) (n = 10).

BceM HCHBITYyeMBIM MTPOBOJUJIOCH KOMILIEKC-
HOe KJIMHUKO-71abopaTopHOoe 00Cjie/IoBaHNe, BKIIIO-
JaroImee:

— obIui aHaJITN3 KPOBU — I10 CTAHaPTHOU Me-
TOJIMIKE C HCIIOJIb30BAHUEM aBTOMATHYECKOTO reMa-
TOJIOTHYECKOTo aHaausaropa Mythic 22 (KHP);

— HccJiegoBaHre OMOXUMUYECKHUX II0Ka3aTe ek
KPOBH Ha aBTOMATHYECKOM OMOXUMHUYECKOM aHAJIU-
3arope Cobas 4000-C311 (CIITA);

— KOMILJIEKCHOE HCCJIEJIOBAaHHME Ha Iapa3hTOB
metozioM PARASEP. /Iy onieHKM GaKTepuosiornye-
CKOTO CTaTyca IPOBOJIUJICS TTOCEB M3 HOCA U 3€Ba HA
MHUKPODJIOPY IO CTAaHTAPTHON METO/TUKE;

— KOMILJIEKCHOE NMMYHOJIOTHUYecKoe 00cie/1o-
BaHUeE, KOTOPOE BBITIOJIHSIOCH Ha 6aze KI'BY3 «AJ-

sick,” suffering from recurrent upper respiratory
infections (otitis media, rhinopharyngitis, tonsil-
litis, bronchitis). The control group consisted of
relatively healthy male and female children of the
same age (n = 28), not monitored as “often and
long-term sick”.

The frequency of ARVTI in children of the main
group was from 8 episodes or more per year with an
average disease duration of more than 10 days and
was observed in 85% of children, while infectious
and inflammatory syndrome was recorded from
birth in 18% of children, and 62 % children had a
history of allergic reactions, which determined fur-
ther examination tactics and demand to exclude
sensitization to non-infectious allergens as well. In
the study, no cases of helminthiasis were detected;
however, there was a high percentage (over 92) of
children infected with the herpes virus, and there-
fore, those examined with herpes virus infection
were divided into three groups:

group 1 — often and long-term sick children —
carriers of cytomegalovirus (CMV) (n = 10);

group 2 — often and long-term sick children —
carriers of the Epstein — Barr virus (EBV) (n = 8);

group 3 — often and long-term sick children
with co-infection with EBV, CMV, herpes simplex
virus (HSV) (n = 10).

All subjects underwent a comprehensive clini-
cal and laboratory examination, including:

— complete blood count — according to stan-
dard methods using an automatic hematological
analyser Mythic 22 (China);

— study of biochemical blood parameters on an
automatic biochemical analyser Cobas 4000-C311
(the USA);

— comprehensive parasites screening using
the PARASEP method. To assess the bacteriologi-
cal status, we examined microflora from nose and
pharynx according to the standard method;

— a comprehensive immunological examina-
tion, carried out on by the Altai Diagnostic Centre
(the Research Institute of Physiology (Barnaul)),
with determination of total concentrations of IgA,
IgG, IgM (enzyme-linked immunosorbent assay
using a panel manufactured by Vector-Best CJSC,
Russia). In addition, taking into account that al-
lergic reactions were recorded in 62% of children,
to exclude sensitization to infectious allergens,
an allergological examination was performed and
blood concentrations of IgE, and IgE_ . of in-
halant and food allergens were determined (stan-
dard panel).
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TAaUCKUHA JUarHOCTHYECKUH neHTp» HUUN dusu-
onoruu CO PAH (bapuays), ¢ ompenesieHHeM 00-
mux KoHneHtparui IgA, IgG, IgM (MeTton TBep/0-
¢azoBoro uMMyHO(hEPMEHTHOTO aHAIN3A C UCIIOJIb-
30BaHMEM Habopa peareHTOB Mpom3BozacTBa 3A0
«BekTop-bect», Poccusi). Kpome Toro, yuuThiBasi,
YTO aJIjIepruuecKue peakIuy PeErucTPUPOBAINCH Y
62 % netel, 11 UCKJIIOUEHUS CEHCHOMIU3ANU K
UHOEKITUOHHBIM aJjIjIepreHaM IIPOBOINIIOCH aJlaep-
roJyioruueckoe o6cJie/JoBaHue U OIIPeieJIeHIE B KPO-
BU KOHIeHTpauui IgE . n IgE = WHrajsnuoHHbIX
U TIUIIEBBIX aJIJIEPreHOB (CTaHTapTHAS [TAHEIB).

NMmmyHOdeHOoTUIIPOBaHUE JUMQOIUTOB C
onpenenenueMm CD3+, CD4+, CD8+, CD19+, CD16+,
CD56+ mpoBOAUIOCH C UCIIOJIb30BAaHNEM MOHOKJIO-
HAJIBHBIX aHTUTEJI K IOBEPXHOCTHBIM AuddepeH-
IUPOBOYHBIM AaHTUT€HAM Ha KJIeTKaX UMMYHHOU
CHUCTEMbI METOJIOM IPOTOYHOH JIa3epHOH IHUTOD-
JIIOOPOMETPHHU € IIOMOIIBI0 ITPOTOYHOTO IITUTOMeE-
tpa Beckman Coulter FC 500 (CIIA). Kpome Toro,
OIleHUBaJIach OAKTEPUITUIHASA AKTUBHOCTD C TIOMO-
IIbIO0 TECTA BOCCTAHOBJIEHUS HUTPOCUHETO TETPA30-
sust (HCT), onpenesnsiiuch ¢paroruTapHbId UHIEKC
(®1) u mHTEP(DEPOHOBBIN CTATYC IO CTAHIAPTHHIM
MeTOANKAM.

Oupenenenne antures (AT) k Haubosiee pac-
MPOCTPaHEHHBIM B PETHOHE Mapa3uTaM (OMUCTOP-
XHUcaM, acKapujaM, JaMOIuaM, ObIUbeMy U CBUHO-
MYy LIEMTHSAM, 5XUHOKOKKaM, BO3OYUTEIAM TOKCOKA-
po3a, CTPOHTHUJION/1032) IPOBOAUIIOCH METOOM HM-
MyHO(MEPMEHTHOT'O aHaIn3a KPOBU OOCJIENyEMBIX.
Kpowme Toro, 77151 NCKJTIOUeHHUsI KpUIITOTeHHOM NHBA-
31U uccaenosasicsa kaj MerogqoMm PARASEP. Hccie-
JIOBaHUE JileTell Ha HOCUTEJIBCTBO repliec-BUPYCHBIX
UHODEKIUN OCYIIEeCTBIAIOCH C OIpe/ieJIeHueM aH-
TUTeJ, a Tak:xke MetogoM IIIP k Bupycy nmanusiso-
Mbl yestoBeka (BITY), B9, IIMB, BIII. [as uccie-
JIOBaHUSA XapakTepa MUKPOQIIOPHI [0 JIeYeHUS BbI-
TIOJTHSAJIN TIOCEBBI MA3KOB U3 CJIM3UCTOU HOCOTJIOT-
ku. OIeHUBAJIN COCTaB MUKPOQJIOPHI ¥ obciemye-
MBIX JIETEH 0 CTaH/IAPTHOU METO/TUKE.

Bce mosryueHHBIE B XOZle HCCJIEZOBAHUS JIaH-
HbIE IOJBEPTaIMCh MaTEMaTHUECKOU 00paboTKe ¢
HCIIOJIb30BAaHMEM METOJIOB BapHAIlMOHHON CTaTHU-
CTUKH C TIOMOIIBIO TAKeTa MPUKJIATHBIX ITPOrPAaMM
SPSS u STATISTICA. /laHHBle IIpeACTaBJIEHBI B
BUJIE CPEHEro, OIIUOKH CPETHETO, JOBEPUTEh-
HOoro mHTepBana (p < 0.05). JJoCTOBEpHOCTH pas-
JUYUU B paboTe OIEHHBAJIaCh C WCIIOJIb30BAaHUEM
t-xputepus CThIO/IeHTA JIJI1 HEPABHO3HAUHBIX BBI-
60pok (p < 0.05).

O61ensBecTHO, 4TO Bo3Oyautensmu OPBU y
JleTedl ABJIAIOTCA pas3jdyYHble BUPYCHI, HMeIOIIue

Immunophenotyping of lymphocytes with
the determination of CD3+, CD4+, CD8+, CD19+,
CD16+, CD56+ was carried out using monoclo-
nal antibodies to surface differentiation antigens
on the cells of the immune system by laser flow
cytofluorometry using a Beckman Coulter FC
500 flow cytometer (the USA). Also, we assessed
bactericidal activity by the nitroblue tetrazolium
(NBT) reduction test. The phagocytic index (PI)
and interferon status were determined by stan-
dard methods.

Antibodies to the most common parasites in
the region (opisthorchid flukes, ascarids, Giardia
lamblia, beef and pork tapeworms, echinococci,
causative agents of toxocariasis, strongyloidiasis)
were determined by enzyme-linked immunosor-
bent analysis of the blood of the subjects. Besides,
to exclude cryptogenic invasion, feces were stud-
ied using the PARASEP method. The examination
of children on herpes virus infections was carried
out with the determination of AB, as well as by PCR
to human papillomavirus (HPV), EBV, CMV, HSV.
To study the nature of the microflora, before treat-
ment of the subjects, inoculation of medium of the
smears from the nasopharynx was performed. The
microflora composition in the examined children
was evaluated by a standard method.

All data obtained during the study were mathe-
matically processed using the methods of variation
statistics using the SPSS and STATISTICA applica-
tion software package. Data presented include the
mean, the error of the mean, confidence interval
(p < 0.05). The significance of differences was eval-
uated using Student’s t-test for unequal samples
(p < 0.05).

It is well known that the causative agents of
ARVTI in children are various viruses that have
high tropism to certain sections of the respiratory
tract, which contributes to their colonization. At
the same time, numerous studies indicate the oc-
currence of secondary immune deficiency in pa-
tients with herpes virus infection (HVI), which is
most often caused by a decrease in the number of
cells of the immune system and/or their functional
insufficiency, as well as an imbalance of the com-
ponents of the immunoreactivity system [10—12].
This fact, in our opinion, contributes to the mixed
infections of varying severity with the affection of
different parts of the respiratory tract by the agents
of bacterial microflora — first of all, opportunistic
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BBICOKYIO TPOITHOCTH K OIIP€E/IeJIEHHBIM OT/EJIAM JIbI-
XaTeJIbHBIX IIyTel, YTO CIIOCOOCTBYET UX KOJIOHU3A-
nuu. BMecre ¢ TeM MHOTOYHCIIEHHBIE UCCIIETOBAHMU S
CBU/IETEJIBCTBYIOT O BO3HHUKHOBEHHUH y IAIIUEHTOB
¢ reprec-BupycHoi nndekiuer (I'BU) BTOpHUYHOM
MMMYHHOH HEJ0OCTaTOUYHOCTH, KOTOPAs Yallle BCETO
00ycJioBeHa CHUKEHHEM KOJIHUUYECTBA KJIETOK HM-
MYHHOU cUCTeMBI U (MJI1) UX PyHKIIMOHAJIBHOH He-
JIOCTaTOYHOCTHIO, a TAKKe AUCOATIAHCOM KOMITOHEH-
TOB CHUCTEMbl MMMYHOPEAKTUBHOCTU [10-12], UTO,
Ha Hall B3IVIAJ, CIOCOOCTBYeT PA3BUTHUI0 MUKCT-
UHOEKIUI pa3HOU CTeNeHU TAMKECTH C IOPa*KeHU-
€M Pa3JINYHBIX OT/IEJIOB JIBIXaTeIbHbIX IIyTEeH IIpei-
CTaBUTEIAMU OaKTEPHATIbEHOU MUKPOQIIOPHI — IIpe-
JK7le Bcero, ycioBHo-natoreHHbiMu (YII) [13, 14].
JlaHHBIHA acIeKT XapaKTepeH B IEPBYIO OUEPEAD JJIS
rpynisl YB/I, y KOTOPBIX, KaK IIpaBUJjI0, OTMEYaeTC A
coueTaHHe HEeCKOJIbKUX BO30yAuTesel, HalpUMep,
BapHaHThl BHPYCHO-OAKTEPUAIBLHON accoIUaIluH,
KOTOpas IO PasHbIM JINTepaTyPHBIM JAHHBIM CO-
CTaBJISET OT 10 JI0 35 % BceX caydaeB 3a00IeBaHUI
[7, 10, 15]. Mcxoms u3 3TOro 00CTOATEIHCTBA MOK-
HO cZieslaTh IPEATOoJIoKeHNe, YTO OCHOBY 3THOJIO-
TUU PENUIUBUPYIONIUX BUPYCHO-OAKTEPUATBHBIX
3abosieBanuil y UYB/] cocTaBiIsioT UMEHHO BUPYCHO-
bGakTepuasibHbIe accoruanuu [15—17]. IlomobHoe co-
yeTaHWEe BUPYCHOU W OaKTepHUabHOU HHOEKIIUU
MOXKET IpUOOpeTaTh JONOJHUTEIbHBIE TIATOTEHHEBIE
CBOCTBA IO OTHOILIEHUIO K UMMYHHOH cucTeMe pe-
OeHKa, crIocOOCTBYS BHICOKOU YaCTOTE TAK Ha3bIBae-
MBIX IIPOCTY/THBIX 3200JI€EBAaHUH.

YuuThiBasg BBIIIEN3JIOKEHHOE, MBI IIPOBEJHU
aHaJIN3 MUKPOGJIIOPHI, BHICEBAEMOH CO CIU3UCTBHIX
000JIOUEK MMOJIOCTH HOCA U 3€Ba y 00CIeIyeMbIX Jle-
Teill. B paccmMarprBaemMoli rpymIe 4acTo U JJINTeIIb-
HO OOJIEIONUX JeTel BBISABJIEHBI IPEICTABUTEH
kak YII MukpodJopsl (B JUAarHOCTUYECKH 3HAYHU-
MBIX BEJIMYMHAX), TAK U IATOT€HHOH MUKPOQIIOPHI
(pucyHnok). Haubosiee pacmpocTpaHEHHBIMU ObLIH
Staphylococcus (S.) epidermidis (y 32 % pnereii),
Neisseria spp. (23 %), S. aureus (15 %). ITogo6HBIE
0COOEHHOCTH COCTaBa MHUKPO(QJIOPHI MOTYT OBITH
00yCJIOBJIEHBI CHIKEHUEM KaK MECTHOT'O, TaK U CHU-
CTEMHOTO UMMYHHUTETA, UTO OIPEIEINIIO0 TaIbHeN-
IIYI0 TAKTUKY UCCJIe/IOBAHMUA.

Mspl mpoBenu ONEHKY WHQUIHPOBAHHOCTH
reprec-BUPyCHON HWH(QEKIHEH HCcIelyeMOd HaMu
rpynnsl YB/l myTeM onpesiesieHrsl aHTUTeJ U YPOB-
He ux aBugHOoCcTH K BIIT, IIMB u B9b. Kpome Toro,
JUI1 BepuUKaINU IOJIYUYEeHHBIX DE3yJIbTaToOB JIO-
MMOJTHUTEIbHO TpoBoauicsa ITIP-ananus oOpasioB
KPOBH, B XOJIe KOTOPOTO HU B OJ[HOH ITpo0Oe He OBLI0
obHnapyxeno JTHK uccienyempix BupycoB. OjHaKo
[IpU UCCJIEIOBAHUN METOIOM UMMYHO(DEPMEHTHOTO

pathogens (OP) [13, 14]. This aspect is characteris-
tic primarily for the group of OSC having, as a rule,
a combination of several pathogens, for example,
variants of the virus-bacterial association, which,
according to various research data, makes up 10
to 35% of all cases of diseases [7, 10, 15]. Based on
this circumstance, one can assume that the recur-
rent viral and bacterial diseases in OSC are caused
by viral and bacterial associations [15—17]. Such a
combination of viral and bacterial infections can
acquire additional pathogenic properties concern-
ing the child’s immune system, contributing to the
high incidence of so-called colds.

Given the above, we analysed the microflora
inoculated from the mucous membranes of the na-
sal cavity and pharynx in the examined children.
The analyses identified representatives of both OP
(in diagnostically significant values) and patho-
genic microflora (Figure) in the considered group of
OSC. The most common were Staphylococcus (S.)
epidermidis (in 32% of children), Neisseria spp.
(23%) and S. aureus (15%). Similar microflora com-
position may be due to a decrease in both local and
systemic immunity, which determined the further
tactics of the study.

We studied herpes virus infection in the group
of OSC by determining the AB and their avidity lev-
el for HSV, CMV and EBV. Also, to verify the results
obtained, additional PCR analysis of blood samples
was carried out, during which we failed to detect
DNA of the studied viruses in any samples. Howev-
er, when tested by enzyme-linked immunosorbent
assay (ELISA), 60% of the subjects showed a posi-
tive reaction of AB to antigens EA (IgG) and VCA
(IgG) of EBV, as well as positive anti-CMV IgG [16].
There were no cases of detection of positive anti-
CMV AB of the IgM class in the study sample. It
was also established that AB to HSV were not de-
tected in isolation from AB to other herpes viruses
(EBV, CMV), while AB to CMV were found in 25%
of cases, and AB to EBV were found in 15%. In the
remaining 60% of cases, on the contrary, their com-
bination was observed: AB were detected for HSV
and CMV and/or EBV. An analysis of the relation-
ship between the nature of the nasopharyngeal mi-
croflora and the AB to herpes viruses in the studied
groups of OSC did not reveal significant differences
(p > 0.05).

Considering the prevailing nature of mixed
infection in the OSC group, we assessed the state
of systemic immunity based on the results of lym-
phocyte phenotyping (Table 1). An analysis of the
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Jlpyrue BUibL
Other species

XapakTepucTHKa MUKPO(DIIOPHI IO Pe3ysIbTaTaM MUKPOOHOJIOTHYECKOTO HCCIIE/OBAHNUSA
TI0JIOCTH HOca U 3eBa 'y UB/]
Microflora characteristics according to the results of microbiological examination
of the nasal cavity and pharynx in OSC

ananuza (UDA) y 60 % obcienyeMbIx oOHApyKeHa
nosioxkuTesibHast peakiusa AT k anturenam EA (IgG)
u VCA (IgG) B3Ib, a Takke MOJIOXKUTEJTbHBIE aHTHU-
IIMB IgG [16]. CiiyuaeB 06HAPYKEHUS IOJIOKUTETb-
HbIX aHTU-IIMB AT kiacca IgM B uccienyeMon BbI-
O6opke He ObLI0. Takske ycraHoBseHo, yto AT k BIIT
He BBIABJISJIUCH M30JUPOBAaHHO OT AT K Apyrum
reprnec-pupycam (B3b, IIMB), B To Bpems kak AT k
I[IMB Bcrpeuasnuch B 25 % ciy4daeB, a AT k B9b —
B 15 %. B octaBmiuxcs 60 % caydaeB HabJIIOAIIOCH,
Ha000pOT, UX KOMOWMHUpOBaHUE: 0OHAPYKUBAJINICH
AT xax x BIIT, tak u x IIMB u (u1n) BOb6. AHanaus
B3aHMOCBS3U XapaKkTepa MUKPO(IIOpbl HOCOTJIOTKH
u "Hasuuua AT k reprnec-BupycaM U3 HUCCIIELYEMBIX
rpyun v UBJ/] He BBIABUJI TOCTOBEPHBIX Pa3JIMUUIL
(p > 0.05).

YuuThiBas mpeobJiafatonuil XxapakTep B IPyII-
ne UYB/l MukcT-uHQpeKIUU, Mbl IIPOBEJIN OILEHKY
COCTOSIHHMsI CUCTEMHOTO HMMYHUTETA IO PE3YJib-
TaraM (GeHOTHUIUPOBAHUA JTUMAOUUTOB (Tabi. 1).
AHaJN3 TIOJIYUEHHBIX pEe3YJIbTaTOB CBHUJETENb-
CcTByeT 00 OTCYTCTBHU B 00CJIelyeMOU TpyIIie fe-
Tell C BBIPA’KEHHBIMH HapYIIEHUSIMH UMMYHHOTO
craryca. BmecTe ¢ TeM BbISIBJIEHA YETKO BBIPAKeH-
Hasl BO BCeX IPYIIaX TEHEHIUSA K CHUKEHUIO 10-
KazaTesiell uncia 3pesnbix T-nmumdorutor (CD3+),
T-xenmepoB (CD4+), a Takke T-IIHTOTOKCHYECKHUX
aumdoruto (CD8+) [18]. OgHako cpaBHUTETBHBIN
MEXXTPYIIIIOBOM aHAINU3 JAHHBIX IIOKA3aJI, YTO UHC-
710 kyetok CD45+, CD19+ u ®U 10CTOBEPHO BHIIIIE
B MOATPYIIle 2 B CPAaBHEHHUHU C MOATPYNIAMHU 1 U
3 W KOHTPOJIEM, B TO BpeMsA KaK UMMYHOPETryJs-
TOPHBIN UHJEKC JJOCTOBEPHO HUKE B IOJTPYIIIE 3

results indicates the absence of children with se-
verely impaired immune status in the examined
group. At the same time, a tendency toward a de-
crease in the number of mature T-lymphocytes
(CD3+), T-helper cells (CD4+), and also T-cytotoxic
lymphocytes (CD8+) was clearly expressed in all
groups [18]. However, a comparative intergroup
analysis of the data showed that the number of
CD45+, CD19+ cells, and PI was significantly high-
er in subgroup 2 compared with subgroups 1 and 3
and the control group, while the immunoregula-
tory index was significantly lower in subgroup 3
compared with the control group and subgroups
1 and 2, which indicates a relative decrease in the
activity of cellular immunity in this group. Also
noteworthy is the decrease in the spontaneous
NBT test in subgroup 2, which indicates a weaken-
ing of the activity of the phagocytic link of nonspe-
cific immunity [19].

According to the studies, selective insufficien-
cy of one or more classes of immunoglobulins in
OSC occurs in 20-90% of cases. In our work, an
assessment of humoral immunity did not reveal
any diagnostically significant disorders in this link.
However, a comparative intergroup analysis of the
data revealed that the level of IgA was significantly
higher in subgroup 3, while the levels of this immu-
noglobulin in subgroups 1 and 2 were at the lower
limit of the norm (Table 2).

Evaluation of interferon status in often and
long-term sick children with a determination of the
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Ta6smna 1. [Tokasarenu cucremuoro ummyHutera y UYB/1 ¢ ko-undexmueit [IIMB u BAb (M + m)
Table 1. Indicators of systemic immunity in OSC with co-infection of CMV and EBV (M + m)

gy i 1 o lopprypyum el 2 %_{-?BHE[IZ:YEK/?BS+ B9b) II:( OHHTE; J(ISBP;Ja’LBLIe
{[ogasaTeﬂb (YB/ c IIMB) (YB/I c B3B) Subgroup'3 ;éifn) A0P Hopwma
ndicator Subgrogp 1 Subgrogp 2 (OSC with Control group Norm
(OSCwith CMV)  (OSC with EBV) CMV + EBV) (healthy children)
CD45+, - 10%/11 5.2+2.3 10.2 + 0.9* 6.3 £ 1.41 6.4 +£2.41 4—9
CD45+, - 10%/1
CD3+, % 61.8 + 4.1 56.9 + 0.9 62.4 + 3.0 64 + 5.8 66—76
CD4g+, % 34.2+5.1 33.6 £ 7.7 35.4 £ 3.8 38+4.7 33—41
CD8+, % 18.3 £ 0.7 19.1+1.8 24.9 £ 4.6 19 £ 2.1 27-35
CD16+/ CD56+ 12.9+ 5.9 15.4 + 3.6 16.3 £ 2.4 15+ 6.0 10.6—22.4
CD19+, % 18.6 + 11.4* 247+ 2.1 19.2 + 2.6 17 £ 5.0 21.0—-28.0
CD4+/CD8+ (UPN) 1.7+ 0.5 1.7+ 0.5 1.4 + 0.5% 1.7+2.1 1.1-1.4
CD4+/CD8+ (IRI)
U, % / PL, % 53.3 £ 20.8 66.0 + 6.6* 57.5 + 8.7 56.0 £ 5.0 35.0—50.0
HCT cnonTanusiif, en. 0.5+ 0.2 0.3 £ 0.03* 0.7+ 0.2 0.5+ 0.2 0.3—-0.7
NBT spontaneous, units
HCT, ctumynupoBas- 0.7+0.2 0.7 £ 0.06 0.9 £ 0.06 0.6 £ 0.2 0.3—0.7

HBIH, e/I.
NBT stimulated, units

IIpumeuanue. NP — uMMyHOperyJsiTOpHBIH uHeke, ®U — daronurapHblilt HHEKC; * P < 0.05 — JOCTOBEPHOCTH PABIUYMI

[IpU CPaBHEHUU CPeIHUX [TOKa3aTeseH.

Note. IRI —immunoregulatory index, PI — phagocytic index; * p < 0.05 — reliability of differences when comparing averages.

B CPaBHEHUU C TPYNIION KOHTPOJIS U MOAIPYIIa-
MU 14 2, YTO YKa3bIBa€T HA OTHOCUTEJIbHOE CHUKE-
HHE aKTUBHOCTH KJIETOYHOT'O UMMYHHUTETA B JIaH-
HOH rpynme. O0paiaer Takke Ha cebs BHUMaHUe
U CHUKeHUe nokasaTeseil cnontanHoro HCT-tecra
B HOATPYIIIE 2, UTO YKa3bIBaeT HA ocyiabyieHue ak-
TUBHOCTU aroruTapHOro 3BeHa Hecnenuduue-
CKOr0 UMMYyHHTETA [19].

ITo maHHBIM JIHTEpaTypHl U30UpaTeIbHAS He-
JIOCTATOYHOCTh OJHOTO WJIM HECKOJIBKUX KJlac-
coB uMMyHOIOOyuHOB ¥ UBJl peructpupyercs
B 20—90 % ciydaeB. B Hamelr pabore onjeHKa 1mo-
KasaTesiell ryMOpaIbHOTO UMMYHUTETA He BBIABU-
Jla IMaTHOCTUYECKU 3HAUYUMBbIX HapylIeHUH B 1aH-
HOM 3BeHe. OHAKO CPaBHUTEJIBHBIN MEXTPYyI-
IIOBOH aHAJIN3 JJaHHBIX BBIABUJI, UTO YPOBEHD IgA
OBLT TOCTOBEPHO BHINIE B MOATPYIIE 3, B TO Bpe-
M KaK YPOBHU JIAHHOT'O UMMYHOTJIO0YJIMHA B IO~
rpynmnax 1 ¥ 2 OblJId Ha HUXKHEH TPaHUIle HOPMBI
(Tabi. 2).

OneHka HHTepQEpOHOBOTO cTaryca y 4YacTo
U JUUINTEJIBHO OOJIEIOIUX JETEeH C OIpe/iesieHueM
ypoBHs nHTEepdepoHoB anbda u ramma (MOH a u y)
B CBIBOPOTKE KPOBU TaK K€ HE BBISIBUJI OTKJIOHEHUH
OT BO3pAcTHON HOPMBL. OTHAKO HEOOXOAUMO OTMe-
TUTbh, UYTO OTHOCUTEJIFHO HU3KHUN ypoBeHb OH-a
oTMevaJicsi BO Bcex noarpynmnax Yb/1 [20].

level of interferon alpha and gamma (IFN a and y)
in the blood serum also failed to reveal deviations
from the age norm. However, it is noteworthy that
a relatively low level of IFN-a was observed in all
subgroups of OSC [20].

CONCLUSION

The persistent viral-bacterial infectious as-
sociation, which develops against the background
of functional instability of the immune system, is
characteristic of the OSC group, which leads to de-
crease in both specific and nonspecific resistance of
the body, and, as a consequence, the high suscepti-
bility of children to bacterial and viral infections.
At the same time, the majority of the examined
OSC — residents of the Altai Territory do not have
significant disorders in the immune system, which
requires pediatricians to take a more balanced ap-
proach to the examination tactics of this category of
patients in order to identify the causes of increased
morbidity.
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Ta6muna 2. [TokazaTesu ryMOpaabHOTO UMMyHHUTeTa B rpynie YB/I (M + m)
Table 2. Indicators of humoral immunity in the group of OSC (M + m)

Ilogrpynmna 1 IToarpynma 2 Tlogrpynmna 3
. (YBJ c IIMB) (YB/I c B3B) (4B, c IIMB + B3B) Hopwma

Tinssguents / lndlesior Subgroup 1 Subgroup 2 Subgroup 3 Norm

(OSC with CMV) (OSC with EBV) (OSC with CMV + EBV)
B-mumdorutet (CD19+), % 18.6 + 11.4 24.7 £ 2.1 19.2 £ 2.6 12—-22
B-lymphocytes (CD19+), %
IgA, r/n | IgA, g/1 0.5+ 0.1 0.5+0.3 1.0 £ 0.4* 0.6—2.8
IgG, r/n | IgG, g/1 71+£3.5 9.0 + 0.1 8.2+4.1 5.4-14.3
IgM, r/n | IgM, g/1 0.9 + 0.6 0.8+ 0.5 1.2+ 0.5 0.5-1.9

* p < 0.05 — IOCTOBEPHOCTD PA3INYUU IPU CPABHEHUH CPETHUX TOKa3aTese.

p < 0.05 — reliability of differences when comparing averages.

SAK/IIOYUEHME

Jsa uccnenoBannou rpynnbl UYBJ[ xapakrep-
Ha TEPCUCTHPYIOLIAas BUPYCHO-OAKTepHaibHAs
nH}eKIMOHHAsA accolualus, pasBUBaloIiasgcsa Ha
(one dyHKIHOHATBHON HeCTaOMJIBPHOCTH MUMMYH-
HOH CHCTEMBI, UTO CIIOCOOCTBYET CHIKEHHIO KakK
cuerudUUeCcKOr, TaK U HecHeru(puUecKol pesu-
CTEHTHOCTH OpraHu3Ma M, KakK CJeJCTBHEe, BBICO-
KOU BOCIIPUMMYHUBOCTHU JleTel K OaKTepHasIbHBIM
U BUPYCHBIM HHGEKIuAM. Bmecte ¢ TeM GOJIBIIIH-
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Biausanue 310ynorpeodsienusa NHTepHeTOM Ha KU3HEHHbIE
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®OI'bOY BO «Hosgocubupckuil 2ocydapcmeeHHbiil meduyuHckull yHusepcumem» Munadpasa Poccuu

The influence of the abuse of the Internet on life priorities of the

adolescents

Korolenko Ts.P., Shpiks T.A., Kirsanova Yu.Yu., Turchaninova I.V., Khomyakova M.V.

Novosibirsk State Medical University

AHHOTAIIUA

IIpoBozuIoch 06¢cefoBaHuE 210 IIOAPOCTKOB 000€ro I10J1a B BO3PACTe OT 15 JI0 19 JIET B TPEX PA3HBIX TUIIAX YUIeOHBIX

yupexaeHui (koia, TMMHA3uUs, By3). I3y4yasnuch KU3HEeHHbIe IPHOPUTETHI IIOAPOCTKOB, CBA3b IHTEPHET-3aBUCUMOCTH
¢ cyOBEKTUBHON OIEHKOH OIIYINEHHs CYaCThsl, HAJTUYNEM KU3HEHHBIX 1eJiel. Vccee[oBaHue BKIII0YAJIO ICHXOJIOTHYe-
CKO€e MHTEPBBIONPOBAHNE, UCIIOIb30BAHNE TECTOB U aHKeTHl. Ocoboe BHIMAaHHUe 00paIaaoch Ha BHIEHUE ITOAPOCTKAMHU
ux Oy/y1ero, BbIOOpa JaIbHEHIIIEr0 JKU3HEHHOTO Iy TH B IJIaHE 00pa30BaHUsl, MPO(eCCHOHATBHOU OpUEHTAI[UH, HaMe-
YEHHBIX [IeJIel U CIOCOOO0B UX I0CTUKEHUH. BBISIBIIEHO, UTO y THMHA3HCTOB, IIIKOJIBHUKOB U CTY/IEHTOB, 3JI0YIIOTPEDJISIO-
mux THTepHETOM, UMEIOT MECTO HU3KAs CIOCOOHOCTH K OCO3BHAHUIO CBOUX IICUXOJIOTUUECKUX COCTOSTHUH, 3aTPY/THEHU B
IIOCTAHOBKE KU3HEHHO BAXKHBIX I1eJIeH, palliOHAJIbHOM OPraHU3aIlH CBOETO [TOBEIEHUS.

Kmoueewte caosa: 3oynorpebdienre THTEPHETOM, JKU3HEHHBIE €U, CyObEKTUBHOE OIIYIIEHNE CYACThsI, MEUTA.

ABSTRACT

It was conducted an examination of 210 adolescents of both sexes aged from 15 to 19 years old in three different types of
educational institutions (school, gymnasium, university). It was also provided the research of life priorities of adolescents,
of connection of Internet addiction disorder with subjective value of their feeling of happiness, of an existence of the life goal.
The research included psychological interviewing, the use of the tests and the questionnaire. Special attention was paid on
the vision by adolescents of their future, of the choice of a further course of their life with the respect to education, voca-
tional guidance, the planned purposes and the ways of their achievements. It was revealed that the gymnasium pupils, the
schoolboys and the students abusing the Internet have low ability for their understanding of their own psychological states,

of the difficulties connected by the life goals, and of the rational organization of all social behavior.

Keywords: abuse of the Internet, vital purposes, subjective feeling of happiness, dream.

BBEAEHWE

AXTyaJIbHOCTh TE€MBI HCCJIEOBAHUSA OOYCJIOB-
JleHa TeM, YTO IIPOIecchl, IIPOUCXOAUBIINE BO BTO-
poti mosioBuHe XX 1 Havasa XXI B., ”BMEHUJIU 11€H-
HOCTH, U7ieassl 00IIecTBa, IOBJIUAINA Ha COI[UAIIb-
HBIE OTHOIIIEHU U BbI3BAJIN HEOJIATOIPUATHBIE 110~
CJIEICTBUS, K YHCJIY KOTOPBIX MOKHO OTHECTHU IIIH-
PpOKOe pacupocTpaHeHHe pa3jaudHbIX HOpPM afIuK-
THUBHOI'O IIOBE/IEHU .

INTRODUCTION

The urgency of the research is dictated by the
fact that the processes happening in the second half
of 20™ and the beginning of the 21% century affect-
ed the social relations and caused adverse effects
that refer to the wide development of various forms
of addictive behavior.

Nowadays the number of the parents con-
cerned by excessive interest of children and ado-
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B Hacros1IIee BpeMs JJaBUHOOOPA3HO HAPACTAET
KOJIMYECTBO POJUTENIEH, 00ECIIOKOEHHBIX Ype3Mep-
HOH 3aMHTEPECOBAHHOCTHIO JIeTE€ U IOJIPOCTKOB
pasnumyHbIME (opMaMU aKTUBHOCTU B VIHTepHe-
Te. DTO sIBJIEHUE OUeHb TUIINYHO JIJIS CTPaH C HIUPO-
KO IIpe/ICTaBJIEHHOM ITOCTCOBPEMEHHOU KYJIBTYPOH.
M. Eastin [1] HaX0AUT, YTO MOJIPOCTKH UCIIOIH3YIOT
VIHTepHeT 1715 TOJIydyeHus UH(pOpMaIuu ¢ paspie-
KaTeJIbHOU IIeJIBI0 U /11 KOMMYHUKanui. Pa3sie-
YeHUs BKJIIOYAIOT YYacTHe B BHIEOUTPAX, IPOCMO-
Tpe KUHOGUIIBMOB U B IIPOCTYIINBAHUY MY3bIKH.

C menpio OOIIEHUS MOAPOCTKH HCIOJIb3YIOT
BJIEKTPOHHYIO IIOYTY, YYAaCTBYIOT B dYaTraxX. MeHb-
I1ee KOJIMYeCTBO MTOJIPOCTKOB T0Ib3yeTcs IHTepHe-
TOM JIJIs1 IIOUCKA WH(POPMAIUH, PACITUPSIONIEH KPY-
ro30p, IOMOTAIOIIEN MOBBIIIATH caMOOIeHKYy. [Tof-
POCTKH yCTaHaBINBAIOT B VIHTEepHETe KOHTAKTHI CO
CBOWIMU JPY3bsIMHU, BCE MEHbIIe OOIIasCh ¢ HUMH
sunoM K suny. O0meHne B MHTEepHETE CONEPIKUT
yacTo 06MeH KOHQUIEHITHAIbHBIMU COOOIIIEHU AMH,
coziep:kaHue KOTOPBIX KACAeTCs MPUBATHBIX, CKPbI-
BaeMBIX OT APYT'UX BOIIPOCOB [2].

K. Beard [3] o6Hapyxu1, uTo ¥ 64 % mMOIPOCT-
KOB IIOBeZIeHHE OHJIAH 3aTPAaruBaeT TEMATHKY, KO-
TOpasi, IO UX MOHUMAaHUIO, He 07100psiyiack ObI POU-
TeJIAMU. DTH TEMBI KacaloTcs yIoTpebIeHus aaKo-
roJisi, HAPKOTHUKOB, COBEPIIEHUs KPaK, BaH/IAINU3-
Ma, XapaccMeHTa U JIp. [4]. Byioru moapocTKOB BKJTIO-
YaiT POMaHTUYECKNe OTHOIIEHUS, COZiep>KaT KOH-
(auKThI, 06U/, JKeJTaHUEe MECTH, CAMOIIOBPEXKe-
Hus. Co3zanue 6JI0r0B MOTUBUPYETCS HEOOXOAUMO-
CTBIO CAMOBBIDAKEHUA U CTPEMJIEHUS IOETUTHCS
COKPOBEHHBIMHU JINUHBIMU ITEPEKUBAHUSIMU.

Hcnonp3oBanue VHTEpHETA IIOAPOCTKAMU
HMeeT KaK I0JIOKUTeIbHbIe, TAaK U OTPUIlATEIbHbIE
mocyienicTBus. VHTepHeT cnocobeH IMOMOYb ITOJ-
POCTKaM YJTyIIINTh KOMMYHHUKAIIUIO U COLIMaJIbHBIE
B3aUMOJIeICTBUSA C APYTUMH, Pa3BUTh U COXPAHUTH
KOHTAKTBI CO CBEPCTHUKAMHU, APY3bsIMU (HATIPUMeP,
B CJIyYae UX OThe37a), B3POCJIBIMH, BKIIOUAS HEIO-
cATaeMbIX 3HAKOMBIX U POJICTBEHHUKOB. lIHTepHET
CO3/IA€T II0JIE JIJIsT OPTAaHU3AI[UY HOBBIX 3HAKOMCTB,
KOTOpbIE B JJaJIbHEHIIEM MOTYT IEPEUTH B APYIKe-
ckue oTHomeHus. Haxox/ieHue B IHTepHETE II03BO-
JISIET BO MHOTHX CJIyYasiX MOJIYYUTH TY IMOIHOHAITb-
HYIO MOJJIEPIKKY, KOTOPOH OYeHb HE XBATAeT B pe-
anpHOM u3HHU [5]. TexHosorus MHTEpHETA TTO3BO-
JISIET TIOJIPOCTKAM 3HAKOMUTHCS C IPYTUMU KYJIbTY-
paMu ¥ oJIy4aTh HOBYIO 00pa30BaTeIbHYI0 NH(OP-
MaIfro. Y MOAPOCTKOB ¢ HE3HAUUTEJIBHO BbIPAKEH-
HBIMH SMOIIMOHAIFHBIMU HAPYIIEHUSIMU HaX0XKe-
Hue B VIHTepHeTe IOMOTaeT OTBJIEUHCS OT HEIPUAT-
HBIX MBICJIeH, TPEeBOT'H, HaBA3YMBBIX IIpesiCTaBIe-
HUH. Y TOAPOCTKOB MOBBIIIAETCS CAMOOIIEHKA, KOT-

lescents with various forms of activity on the In-
ternet dramatically increases. This phenomenon is
particularly typical for the countries with widely
presented post-modern culture. M. Eastin [1] finds
that adolescents use the Internet with the purpose,
first of all, to be entertained, for the communication
and for the receiving information. Entertainments
include participation in video games, viewing of
movies and in listening to music.

For the purpose of communication adolescents
use mainly an e-mail and participate in chats. The
smaller number of adolescents use the Internet as
a tool for the information search, broadening ho-
rizons of general knowledge, to increase the self-
esteem. Adolescents coming into contacts with the
friends on the Internet, communicate with them
less face to face. Communication in the Internet of-
ten contains the exchange of the confidential mes-
sages whose contents concern intimate private data
hidden from other people [2].

K. Beard [3] found out that in 64% of adoles-
cents’ behavior online affects subjects which, on
their understanding, would not be approved by the
parents. These subjects concern alcohol intake,
drugs, thieveries, vandalism, harassment, etc. [4].
Adolescents’ blogs include the romantic relations,
the conflicts, offenses, desire to commit the self-
harm. Creation of blogs is based on the need of self-
expression and the motivation to share cryptic per-
sonal experiences.

Usage of the Internet by adolescents has both
positive and negative consequences. The Internet is
capable to help adolescents to improve communica-
tion and social interactions with others, to develop
and keep contacts with peers, friends (for example,
in case of their departure), adults, including inac-
cessible persons in the real space. The Internet cre-
ates the field for the organization of new acquain-
tances which can be transformed into the friendly
relations. Stay on the Internet allows to get an emo-
tional support which they do not receive satisfacto-
rily in real life [5]. The technology of the Internet
allows adolescents to get acquainted with other cul-
tures and to obtain new educational information.
In adolescents with slightly expressed emotional
disturbances stay on the Internet helps to distract
from unpleasant thoughts, anxiety, haunting be-
liefs. In adolescents the self-esteem raises when
they show to the people around, peers and adults
the awareness and competence on some important
problems [2].

Use of the Internet allows adolescents to rep-
resent themselves such how they see themselves
in the imagination. They can form their new vir-
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Jla OHU JIEMOHCTPUPYIOT OKPY>KaIOI[UM, CBEPCTHU-
KaM U B3POCJIBIM CBOIO OCBEZIOMJIEHHOCTH U KOMIIEe-
TEHTHOCTD 10 KAKHM-TO BaKHBIM JIJIsI HUX ITpobJIe-
maM [2].

Hcnonp3zoBanue HTepHeTa I03BOJIAET IIOA-
pocTKam n300parkaTh cebs1 TAKUMH, KAKUMHU ObI OHU
XOTeJIN BU/IETH ce0s1 B cBOeM BooOpaskeHnr. OHHU MO-
ryT ¢popmupoBath B IHTepHETE CBOU HOBBIE BUPTY-
aJIbHbIE UJIEHTUYHOCTH, GYHKIMOHUPOBATH B TOM
3a3epKaJIbHOM MUpe, KaTacTpodUIeCK! OTPhIBASCH
OT peasIbHOCTH, UTO BeJIeT K JaJIbHEUIINM Hapylie-
HUSAM B MEKJIMIYHOCTHBIX, BHECETEBBIX KOMMYHUKA-
nusax [6].

HccnenoBaHus TOKAa3bIBAIOT, YTO pPa3BUTHE
VHTepHeT-aiINKITUN COUETAeTCs C OIpezeseH-
HBIMH JUYHOCTHBIMU XapakTepuctukamu [7]. OHn
BKJIIOUAIOT, B YAaCTHOCTH, HU3KYIO CaMOOIIEHKY,
CTECHUTEJIBHOCTDb, CHIKEHUE BHUMAHWS, UMITYJIb-
CUBHOCTB, ITIOUCK OCTPHIX OLTYIIEeHH.

ITo muenuto C.K. AkumoBa, 11leHHOCTHbIE OpU-
eHTanuu VHTepHET-aJIUKTOB CBA3aHBI C IOTpPE-
OUTEJILCKOW HAINPaBJIEHHOCTHIO JIMYHOCTH: UM
Ba’KHBI IOJIyUeHUEe YAOBOJIBCTBUH, MaTepuaIbHO
obecrieueHHAa s JKU3Hb, 001IIECTBEHHOE IPU3HAHHUE.
HeszaBucumbiM oT VHTepHeTa IIOAPOCTKAM BaXK-
HBI TaKMe IIeHHOCTH, KaK 37I0pOBbe, JI000Bb, He-
3aBUCHUMOCTH, TPYAOJII0OUE, XKU3HEHHA ST MYAPOCTH
U UHTEJJIEKTYaJIbHOE Pa3BUTHE, UTO MOXKET F'OBO-
PUTh O NPOAYKTHBHON HampaBJIE€HHOCTH CTAHOB-
JIeHUs IMYHOoCTH [8].

K. Beard [5] cunTaer, 4TO COBpeMEHHbBIE POIH-
TeJHU JIOJKHBI OBITH JIOCTaTOUHO HH(POpPMUPOBa-
HBI 00 aJIUKTOTEHHBIX cBOHCcTBax MHTepHEeTa. M
HY?KHO YMETh CTHUMYJIUPOBATh IOAPOCTKA K IIOWC-
Ky, Hapany c MHTepHeTOM, HOBBIX cdep HHTepe-
coB, 00ydJaTh YMEHHUIO IOJIy4YaTh YIOBOJIBCTBUE OT
00IIEeHNs ¢ APY3bAMU, CBEPCTHUKAMU U B3POCJIBI-
MH, a TaK)Ke OT HaXOK/IeHUsI B OJIUHOYECTBE, KOT/a
5TO COIPOBOXKAETCSA AKTHBAIIEH BOOOpaKeHUs U
TBOPYECTBOM.

W3onamnusa feteil U MOPOCTKOB OT VIHTepHeTA
HepeayibHa, MMO3TOMY HIPEAYIPEKTeHUe Pa3BUTHUSI
VHTepHeT-aiiINKIINN 11€JIeCO00PA3HO CBA3BIBATH
He C 3aIIpeTaMH, a ¢c pa3yMHBIM orpaHudyeHneM. I1o-
CKOJIBKY a/IINKTUBHOE MOBe/IeHHe 00BIYHO (hOpPMU-
pyeTcs o/ BINSTHUEM MHOTUX BHYTPEHHUX U BHEIII-
HUX (paKTOPOB, B KA’K/I0M UHVBU/IYAIHHOM CIIydae
IpOoUIAKTUKA CTPOUTCS HA yUeTe Celu(PUIecKux
ocobeHHOCTEN XapaKTepa IOJPOCTKA, IIpeobsaza-
HUA SKCTPa- WU UHTPOBEPTUBHBIX 4epT. CiemyeT
aHAJIN3UPOBATH OCOOEHHOCTH CEMEMHOU CHUTYaIlHnH
U ee NMHAMUKU, BBIABJIATH ICHXOTPABMUPYIOIINE
(axTophl, paHHUE IPU3HAKU PA3BUBAIOIIErOCS OT-
UyKAEHU MEXY TOAPOCTKAMH U POAUTEIAMU [2].

tual identities on the Internet based on the wish-
ful thinking, function in the world of illusion, cata-
strophically escaping from the reality that leads to
further problems in the interpersonal, offline com-
munications [6].

Researches show that development of the In-
ternet addiction disorder can be combined with
certain personal characteristics [7]. In particular,
they include a low self-esteem, shyness, decrease
in attention, impulsiveness, search of strong sensa-
tions.

According to S.K. Akimov, values-based ori-
entations of Internet addicts are connected with
consumer orientation of the personality. They care
about receiving pleasures, public recognition. Such
values as health, love, independence, diligence,
wisdoms of life and intellectual development are
important to adolescents independent of the Inter-
net. It can speak about productive orientation of the
formation of the personality [8].

K. Beard [5] considers that modern parents
have to be rather informed about the negative
properties of the Internet. They need to be able to
stimulate of the adolescents in the search of the
new spheres of interest, to train them in an abil-
ity to derive pleasure from the communication with
friends, peers and adults and from staying alone
when it is followed by an activation of imagination
and creativity.

Isolation of children and adolescents from
the Internet is unreal. Therefore, it is necessary to
connect the prevention of the development of the
Internet addiction not with the bans, but with the
reasonable restriction. The addictive behavior is
usually formed under the influence of many inter-
nal and external factors. In each individual case,
the prevention is based on accounting of specific
features of character of the adolescent, prevalence
extra- or the introversive traits. It is necessary
to analyze features of a family situation and its
dynamics, to reveal the content of psycho-trau-
matic factors, to establish the early signs of the
developing distance between adolescents and par-
ents [2].

In the scientific literature concerning Internet
addiction problems in adolescents there are not
enough data on the vital values, purposes, priori-
ties of Internet addicts. Studying of these charac-
teristics of Internet addicts formed the basis of our
research.

AIM OF THE RESEARCH

To study of the life priorities, the purposes of
the gymnasium pupils, schoolboys and students
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B HayuHoO siuTeparype, Kacamoueicsa mpobyiem
VHTEepHeT-3aBUCUMOCTH y IIOJPOCTKOB, HE JOCTa-
TOYHO JAHHBIX O )KU3HEHHO BaXKHBIX [IEHHOCTX, I1e-
JAX, npuopurerax MHTepHeT-aAAuKTOB. V3ydeHnue
9THX XapaKTepUCTUK VHTepHeT-aAJUuKTOB JIEIJIO B
OCHOBY HaIIIero UCCJIeOBaHUA.

IEJIb NCCJIEAOBAHUNA

V3yueHne >KU3HEHHBIX IPUOPUTETOB, Iiejel
TUMHA3UCTOB, IIKOJHHUKOB U CTYAEHTOB, 3JI0YIIO-
Tpebsaomux MHTEpHETOM, UX aKTyaJbHOTO 5MO-
IIUOHAJIPHOTO COCTOSTHUS (OIIyIeHusi cebsi cyacT-
JIUBBIM).

MATEPUAJIBI 1 METO/AbI

Hamu 6b1710 00Ce10BaHO 210 MOAPOCTKOB B
BO3pacTe OT 15 /10 19 JIET, yYaIUXCA THMHA3UHU, IITKO-
J161 ¥ cTyZeHTOB I Kypca By3a. Ompoc Ipou3BOAUIICS
¢ IIOMOIIHIO pa3pab0TaHHOM HAMU aHKEThI, KOTOpast
cojiepsKaJjia BOIIPOCHI, KACAIOIIUECs COIMAIbHBIX Xa-
PaKTEPUCTUK OOYYAIONUXCS, UX IICUXOJIOTHYECKO-
I'0 COCTOSIHHSA, MEXKIUYHOCTHBIX OTHOLIEHUH, HHTe-
PECOB, JKM3HEHHBIX IeJied U Ap. JIJIs yCTaHOBIEHU S
CTENeH! 3aBUCUMOCTHU OT MHTepHeTa ObIJ HUCIIOb-
30BaH TecT Kumbepsu SHT.

PE3YJIBTATBI U OBCYKJAEHUE

Tect Kumbepiu fHT moKasas, 4To TOJIbKO 15 %
OIIPOIIIEHHBIX IOIPOCTKOB He HuMeloT MHTepHeT-
3aBUCUMOCTH, 70 % 4Ype3MepHO yBjedeHbl HTep-
HETOM U 15 % — VIHTepHeT-3aBUCUMBIE.

HcereryeMbIM TIOJIPOCTKAM ObIIa IIPEJJIONKE-
Ha aHKeTa, B KOTOPOH COZIEPKAJIMCh BOIIPOCHI O ITPO-
JIOJI?KUTEJIBHOCTY W WHTEHCUBHOCTH HCIIOJIb30Ba-
HUus VHTepHeTa, 0 MPUUNHAX U KeJaTeJbHBIX 5(-
deKTax, KOTOpbIe MOJYJYAOT OHU, IPUMEHSIS 3JIeK-
TPOHHBIE ycTpodcTBa. OZHUM W3 BOIPOCOB OBLI
cienytomuil: «Cunutaere i Bbl cebs cYaCTIUBBIM?
B kakux curyanuax?» Bce OIpoIieHHbIE MOAPOCT-
KH, He uMelolue VHTepHET-3aBUCUMOCTH, CUUTA-
10T cebs cuacTuBbIiMU. OfHAKO YacTh MHTEpHET-
3aBUCUMBIX U UYpe3MEPHO YBJIeUeHHbIX FIHTEpHETOM
IIOIPOCTKOB HE CYUTAIOT CeOSI CUACTIIMBBIMH.

CaMbIfl BBICOKHH HPOIEHT IOJ[POCTKOB, KOTO-
pble He cUUTaioT cebs CYACTIUBBIMHU, OOHAPYKEH
CpeJiu IIKOJIbHUKOB: 27 % VHTepHeT-3aBUCUMBIX U
22 % uype3MepHO yBJieueHHBbIX VHTepHeTOM. Tak-
JKe He CUMTAIOT cebs cyacTiuBeIMU 9 % VIHTepHeT-
3aBUCUMBIX U 20 % Ype3MepPHO yBJIeYeHHbIX THTEp-
HETOM TUMHa3ucTOB. CaMbIll HU3KUH MTOKAa3aTeb Y
CTYJIeHTOB: 11 % VIHTepHET-3aBUCUMBIX U 12 % Upe3-
MepHO yBJyieueHHBIX VIHTEpHETOM (pHC. 1).

Ecnu paccmaTpuBarh B 11eJIOM OTBETHI 210 pe-
CIIOHJIEHTOB, MBI BUAUM, YTO 16 % VHTepHET-3aBU-

abusing the Internet, their current emotional state
(feelings of psychological comfort).

MATERIALS AND METHODS

We examined 210 adolescents aged from 15
up to 19 years studying at gymnasium, school,
and students of the 1t course of the university. A
survey was carried out by means of the question-
naire developed by us. It contained the questions
concerning social characteristics of students, their
psychological state, the interpersonal relations,
interests, life goals, etc. To establish the degree
of the Internet addiction, the Kimberly Young test
was used.

RESULTS AND DISCUSSION

The Kimberly Young test showed that only 15%
of the interviewed adolescents have no Internet ad-
diction, 70% are keen on the Internet and 15% have
Internet addiction.

The questionnaire was offered to the studied
adolescents. It contained questions of duration and
intensity of use of the Internet, of the reasons and
the desired effects which are received by them, us-
ing electronic devices. One of question was follow-
ing: “Do you consider yourself happy? When?” All
interviewed adolescents who do not have Internet
addiction claimed that they “are happy”. However,
a part of Internet addicts and keen on the Internet
adolescents evaluated themselves as not happy.

The highest percent of adolescents who do
not consider themselves happy was found among
schoolboys. There were 27% of Internet addicts and
22% of keen on the Internet persons. There were 9%
of Internet addicts and 20% of keen on the Internet
gymnasium pupils. The students had the lowest in-
dicator: there were 11% of Internet addicts and 12%
of keen on the Internet persons (Fig. 1).

If to consider answers of 210 respondents, we
see that 16% of Internet addicts and 18% of keen on
the Internet are not happy. All adolescents without
Internet dependence feel happy themselves.

It was interesting to define more exactly the
situations in which adolescents are happy. It turned
out that most often adolescents feel happy them-
selves in family, both with Internet addiction and
without that.

More than a half of Internet addicts and keen
on the Internet, without Internet addiction school-
boys (79%) are happy in family. More than a half of
Internet addicts (73%), keen on the Internet (69%)
and without Internet addiction gymnasium pupils
(50%) are happy in family. More than a half of In-
ternet addicts (78%), keen on the Internet (74%)
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W HTEepHET-3aBUCHMOCTh
Internet addiction

T'umHa3uCThI
Gymnasium pupils

VBiieueHHbie UHTEPHETOM
Keen on the Internet

IIIkobHUKHA
Schoolboys

Het NHTepHET-3aBUCUMOCTH
Without Internet addiction

Cty/teHThI
Students

Puc. 1. Pactipesiesienue pecrioH/1eHTOB (%), He CYUTAIONIUX ce0sl CYaCTIIMBBIMU
Fig. 1. Distribution of the respondents (%) who are not happy

CUMBIX U 18 % Ype3MepHO yBJledeHHbIX IHTEepHETOM
He CUHTAIOT cebs1 cuacTIMBbIMU. Bee moppocTku 6e3
VHTepHeT-3aBUCUMOCTH OIIYINAIT cebs CYacTiiv-
BBIMU.

VHTEpECHBIM NIPEJICTABIIAIOCH YTOYHUTD CUTY-
anuy, B KOTOPHIX IOAPOCTKH OILIYIIAIOT ce0s cyacT-
suBbIMH. OKa3ajioch, YTO Yallle BCETO MOAPOCTKHU
CYACTJINBBI B CEMbE, KaK ¢ IHTepHeT-3aBUCUMOCTHIO,
Tak u 6e3 TaKOBOH.

Bosibiiie mosioBUHBI VIHTEPHET-3aBUCUMBIX U
Ype3MepHO yBJIeUeHHbIX VIHTepHETOM, 79 % 0e3 3a-
BUCHMOCTH IIKOJIBPHUKOB CUYACT/IUBBI B ceMbe. bo-
Jiee TIOJIOBUHBI VIHTEpHET-3aBUCUMBIX (73 %), Upes-
MepHO yBJIeueHHbIX THTepHETOM (69 %) 1 50 % 6e3
VHTepHeT-3aBUCUMOCTY TUMHA3UCTOB CUACT/INBEI B
cembe. OmyIaoT ceOs1 CYaCTIMBBIMU B cCeMbe 60Jiee
II0JIOBUHBI CTY/IeHTOB: 78 % IHTepHeT-3aBUCUMBIX,
74 % 4pe3MepHO yBJledeHHbIX IHTepHETOM U 91 %
0e3 UHTepHeT-3aBUCUMOCTH (pHC. 2).

Ha pumc. 3 mokazaHo, YTO OWIyINAIOT cebs
CYACTJIUBBIMU C JpPy3bsIMU B JIUYHOM OOIIe-
Huu Bce VHTepHeT-3aBucuMble U 6e3 MHTepHeT-
3aBUCHMOCTHA THMHA3UCTBI, a TaKxke 75 % yBie-
JeHHBIX VIHTepHeTOM TMMHasucToB. Bosee moso-
BUHBI IHTEpHET-3aBUCUMBIX (76 %) U Upe3MepHO
yBjedeHHbIX VIHTepHeTOM 65 % CTYZEHTOB, a TaK-
J)Ke 100 % cTyzneHTOB 6e3 VHTepHET-3aBHCHMOCTH
CYATJINBBI B OOIIeHUU C Apy3bsamu oduaiin. Tak-
>ke OoJiee MOJIOBUHBI VIHTEPHET-3aBUCUMBIX (64 %),
Ype3MepHO yBJyieueHHbIX VIHTepHeTOM (64 %) u Ge3
HuTtepHeTr-3aBuCHMOCTH (57 %) IIKOJIBHUKOB OIILYy-

and without Internet addiction students (91%) feel
happy themselves in family (Fig. 2).

In Fig. 3 it is shown that all Internet addicts
and without Internet addiction gymnasium pupils
and also 75% of keen on the Internet gymnasium
pupils are happy in face to face setting with friends.
More than a half of Internet addicts (76%) and keen
on the Internet students (65%), and also 100% of
students without Internet addiction feel happy in
friend’s communication offline. Also more than a
half of Internet addicts (64%), keen on the Internet
(64%) and without Internet addicts (57%) school-
boys feel happy themselves in friend’s communica-
tion offline.

Fig. 4 shows that both Internet addicts and
without Internet addiction gymnasium pupils and
students are not rather happy in a computer game.
27% of Internet addicts, 33% of keen on the Inter-
net and 13% without Internet addiction gymnasium
pupils, and also 22% of Internet addicts, 8% of keen
on the Internet students are happy, playing com-
puter games. However, schoolboys have the high-
est rate: 73% Internet addicts, 13% of keen on the
Internet and 7% without Internet addiction school-
boys are happy, playing computer games.

Researches showed that stay on social media
does happy Internet addicts, keen on the Internet
and without Internet addiction adolescents. On so-
cial media are happy less than a half of gymnasium
pupils. There are 45% of Internet addicts, 37% of
keen on the Internet and 38% without Internet ad-
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W HTEepHET-3aBUCUMOCTh
Internet addiction

T'umHAa3uUCTHI
Gymnasium pupils

YBiieueHHble IHTEpHETOM
Keen on the Internet

IIxobHUKHT
Schoolboys

Her HTepHET-3aBUCUMOCTHI
Without Internet addiction

CTy/teHThI
Students

Puc. 2. Pacuipesiesienre pecrioHIeHTOB (%), OIIYIIAIOINX cebsl CHYaCTIIUBBIMU B CEMbE
Fig. 2. Distribution of the respondents (%) who are happy in family

AT ce0s CUATIMBBIMU B OOLIEHUU C APY3bAMU
odratiz.

Puc. 4 nemoHCTpHpYeT, YTO THMHA3UCTHI U CTY-
JIeHTBI, Kak VHTepHeT-3aBUCHMBbIe, TAaK U HeT, He-
JIOCTAaTOYHO CYACTJIMBBI B KOMIIBIOTEDHOU wurpe. B
KOMITBPIOTEDHBIX WTrpax OIIYMAIOT cels CYacTiIu-
BbIMU 27 % VHTepHeT-3aBUCUMBIX, 33 % 4pe3Mmep-
HO yBJIeueHHbIX IHTepHeTOM U 13 % 6e3 IHTepHeT-
3aBUCUMOCTY THMHA3UCTOB, a TaKKe 22 % 1IHTepHeT-

120 -
100
100 -
80 -

60 -

40 -

WHTepHET-3aBUCUMOCTD
Internet addiction

I'umHa3mCTHI
Gymnasium pupils

YBiieueHnHble IHTEpHETOM
Keen on the Internet

IIIKOoIbHUKYT
Schoolboys

diction gimnasium pupils (Fig. 5). Students have
low indicator: 8% of keen on the Internet and 18%
without Internet addiction. The highest rate have
schoolboys: Internet addicts — 64%, keen on the In-
ternet — 33%. There are no happy schoolboys with-
out Internet addiction in social media.

Analyzing data show on the whole that the
adolescents without Internet addiction are happy:
more in family — 76%, in offline communication

100 100

Het NHTepHET-3aBUCUMOCTH
Without Internet addiction

CTyneHTbl
Students

Puc. 3. Pactpesiesienre pectioH/ieHTOB (%), OIIyIammux cebs CUacTIUBBIMU B OOIIEHUH C APY3bsMU odiaiiH
Fig. 3. Distribution of the respondents (%) who are happy in communication with friends offline
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HTepHeT-3aBUCUMOCTh
Internet addiction

T'uMHa3UCThI
Gymnasium pupils

YBiieuennble VIHTEpHETOM
Keen on the Internet

[IxonbHUKU
Schoolboys

Het nTepHET-3aBUCUMOCTHI
Without Internet addiction

CTyneHThI
Students

Puc. 4. PacripesiesieHre pecrioHIeHTOB (%), OIIYIIAOIIKX ce0sl CHYaCTIIUBBIMU B KOMITBIOTEPHOU UTPE
Fig. 4. Distribution of the respondents (%) who are happy in a computer games

3aBUCUMBIX, 8 % upe3MepHO yBJiedeHHBIX VIHTep-
HETOM CTy/eHTOB. ONHAKO Yy IIKOJIHHUKOB BBISIB-
JIEH caMbIi BBICOKHMH TIOKa3aresib: 73 % VHTepHeT-
3aBUCUMBIX, 13 % Ype3MepHO yBJIeUeHHBIX VIHTep-
HeTOM U 7 % 6e3 VIHTepHeT-3aBUCMOCTH OIIYIIA0T
cebsI CUaCT/IMBBIMHY, UTPAS B KOMIIBIOTEPHBIE UTDBL.
UccnenoBanus MOKas3aad, YTO HaXOXKJEHUE B
COITMAJIBHBIX CETSIX JIeIAI0T CUACTIUBBIMU HE TOJIb-
KO MTO/IPOCTKOB, YBJIE€YEHHBIX VIHTEPHETOM U 3aBU-
CHMBIX OT HEro, HO U TeX, y Koro HeT HTepHeT-
3aBHUCHUMOCTH. B HallleM cyiyuae B COIIMAIbHBIX Ce-
TAX OMIYIIAIOT ce6s CUACTIMBBIMU MEHBIIE T10JIO-
BUHBI TUMHA3UCTOB: 45 % VIHTepHeT-3aBUCUMBIX,
37 % upe3MepHO yBJyedeHHBbIX IHTepHeTOM U 38 %
6e3 HaTepHeT-3aBucumoctu (puc. 5). Hesbico-
KUH 1oKasaresb y CTYIeHTOB: 8 % — cpeau upes-
MepHO yBJieueHHbIX VHTepHeTOM U 18 % — 6e3
WuTepHer-3aBucuMocTu. CaMbIld BBICOKUH IOKA-
3aresb y MHTepHET-3aBUCUMBIX IIKOJIBHUKOB —
64 %, 33 % — y Upe3MepHO yBJIedeHHBIX lIHTepHe-
ToM. CUACTIJIBBIX B COICETSAX CPEIU TEX, ¥ KOTO HET
VHTepHeT-3aBUCUMOCTH, He 0Ka3aJI0Ch.
AHanu3upys JaHHBIE II0 BCEH KOTOPTe PECIOH-
JIEHTOB, MbI BUJINM, YTO IIOZIPOCTKM, HE MMeEIOIHe
VHTepHeT-3aBUCUMOCTH, OILIYNIAIOT cebs CYacTiiu-
BBIMH B 0OJIBIIEH cTeneHn B ceMbe (76 %) u B 00111e-
HUWY C Ipy3bsMu odiaitH (82 %) u B MeHbIIIEH cTeme-
HU B KOMIIBIOTEPHOH Urpe (6 %) U B COIUATBHBIX Ce-
13X (15 %) (puc. 6). Torna kak THTepHET-3aBUCHMBbIE
U yBJIeUeHHble [IHTEPHETOM MOAPOCTKYU OILYIIAIOT
cebs 6oJiee CYACTIIMBBIMU B KOMITBIOTEPHOU UTPE U

with friends — 82%, to a lesser extent in a comput-
er game — 6% and on social media — 15% (Fig. 6).
Whereas, Internet addicts and keen on the Internet
adolescents are happier in a computer game and on
social media, in comparison with those who have
no Internet addiction. However, more than a half
of Internet addicts and keen on the Internet adoles-
cents are happy in family, and they have high rates
in communication with friends offline (see Fig. 6).

The following question in the questionnaire was
about the existence of a dream, purpose and ways of
its achievement. Almost all respondents had a dream
(Fig. 7). All students without Internet addiction have
a dream. 89% of Internet addicts and 72% of keen on
the Internet students have a dream. 75% of gymnasi-
um pupils without Internet addiction have a dream.
91% Internet addicts and 88% keen on the Internet
gymnasium pupils have a dream. 86% of schoolboys
without Internet addiction have a dream. 91% of
Internet addicts and 100% of keen on the Internet
schoolboys have a dream too (see Fig. 7).

The great majority of the interviewed adoles-
cents have an goal: 91% of Internet addicts, 90% of
keen on the Internet and 75% without Internet ad-
diction gymnasium pupils; 90% without Internet
addiction, 69% of Internet addicts and 88% of keen
on the Internet schoolboys; 73% without Internet
addiction, 82% of Internet addicts and also 82% of
keen on the Internet students (Fig. 8).

Fig. 9 shows the lack of significant differences
between the adolescents with the Internet addic-
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Puc. 5. PactipeniesieHue pecioHZIeHTOB (%), OLIyIAONUX ce0sl CYaCTIMBBIMH B COIUAJIBHBIX CETSAX
Fig. 5. Distribution of the respondents (%) who are happy on social media

B COIIMAJIBHBIX CETAX, II0 CPABHEHUIO C TEMH, Y KOTO
HeT HTepHET-3aBUCUMOCTH. OffHaKO 00JIee moJIo-
BUHBI VHTepHET-3aBUCUMBIX U UYPE3MEPHO YBJIE-
YeHHBIX VIHTEpHETOM IOJJPOCTKOB WCIBITHIBAIOT
OIIIYIIEHUE CUACThS B CEMbE U B OOIIIEHUH C JAPY3bsi-
mu odtaiia (cM. puc. 6).

Creayromui BOIIPOC B aHKeTe ObLJI 0 HAJTUUUH
MeUTHI, IIeJTN U criocobax ee pocTmkenusn. Obpara-

100

KomnbrotepHas urpa

Computer game Social media

VHTepHeT-3aBUCUMOCTD
Internet addiction

CoruaabHbIEe CETH

YBnedennsle lHTEpHETOM
Keen on the Internet

tion and without it in existence of a dream and a
goal.

The analysis of maintenance of the goals was
the next investigation phase. Characterizing the
goals of gymnasium pupils, it is possible to iden-
tify the next most widespread answers: to pass well
exams, to graduate well from school, to enter the
university in Russia or abroad, to build successful

O01eHue ¢ IPY3bAMU JTUIHO
Face to face communication
with friends

Cembst
Family

Her l1HTEpHET-3aBUCUMOCTH
Without Internet addiction

Puc. 6. Pacripesiesienrie (%) BO Bceli TPyIIIe PECIIOH/IEHTOR I10 OIIYIIEHUI0 CUaCThS
Fig. 6. Distribution (%) in all groups of respondents by feeling of happiness
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Puc. 7. Pactipesiesienue pecrioH/ieHToB (%), yKa3aBIIUX, YTO y HUX €CTh MeUTa
Fig. 7. Distribution of the respondents (%) who stated that they have a dream

eT Ha cebs1 BHUMAaHUe, YTO IIOYTU BCE PECIIOHIEHTHI
uMeroT MeuTy (puc. 7). FimeoT Meuty Bce CTyJIeH-
Tl 6e3 VHTepHeT-3aBUCUMOCTU, 89 % VHTepHeT-
3aBUCUMBIX U 72 % Ype3MepHO yBJIeueHHBbIX IHTep-
HETOM CTY/IeHTOB; THUMHA3UCTHL: 75 % 6e3 IHTepHeT-
3aBUCUMOCTH, 91 % VHTepHeT-3aBUCUMBIX U 88 %
Ype3MepHO yBJIeUeHHbIX VIHTEPHETOM; IIKOJIbHUKU:
86 % 6e3 uTepHeT-3aBUCUMOCTH, 91 % HTEpHET-
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Internet addiction

T'uMHA3HUCTHI
Gymnasium pupils

VYBiieueHnHble IHTEpHETOM
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IIxonpHUKH
Schoolboys

career, to earn money. Answers of rare occurrence:
desire to travel, go to other country, to improve the
appearance, to start a family, to have the house or
the apartment. Respondents set goals to get the fol-
lowing professions: training manager of the football
team, psychologist, psychiatrist, neurosurgeon,
dentist, programmer, photographer, writer, actress,
and painter. It was asked a question “How do you

Het NnTepHeT-3aBUCMMOCTH
Without Internet addiction

CtyzeHTBI
Students

Puc. 8. PacnipesiesieHne pecrioHAeHTOB (%), yKa3aBIIKX, YTO Y HUX €CTh [1eJIb
Fig. 8. Distribution of the respondents (%) who stated that they have a goal
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Puc. 9. Pacipesiesienure (%) Bo Bcell TPYIITE PECTIOH/IEHTOB IO HAJIMYUIO MEUTHI U 1IN
Fig. 9. Distribution (%) in all groups of respondents by existence of a dream and goal

3aBUCUMBIX U 100 % 4Ype3MepHO yBJledeHHbIX MH-
TepHETOM (CM. pHC. 7).

IMomamssiomee  GOJIBITUHCTBO  OIPOIIEH-
HBIX IIOJPOCTKOB HUMEIOT IieJib: CpeJu T'UMHa3H-
CcTOB — 91 % lIHTepHeT-3aBUCUMBIX, 90 % upe3-
MEpHO YyBJIeUeHHBIX VIHTepHeToM u 75 % 0e3
VHTepHeT-3aBUCUMOCTY THMHA3UCTOB; IIKOJIb-
HUKH: 90 % 6e3 VHTepHeT-3aBHUCUMOCTH, 69 %
NuTtepHeT-3aBUCHMBIX U 88 % upe3MepHO yBJIeUeH-
HbIX IHTEpHETOM; CTYJIeHTHI: 73 % 6e3 HTepHET-
3aBUCUMOCTHU, 82 % lIHTepHET-3aBUCHUMBIX U TaK-
ke 82 % upe3MepHO YBJIeYeHHBIX IHTepHETOM
(puc. 8).

Puc. 9 7eMOHCTPUpYET OTCYTCTBUE 3HAYUMBIX
paznuunii Mexay VHTepHeT-3aBUCUMBIMH U He
UMeIoIUMU VIHTepHeT-3aBUCUMOCTH IIOAPOCTKAMU
10 HAJIMYUIO MEUTHI U 1EJIH.

CreyIomuM 5TanoM HCCIIe0BaHus ObLI aHa-
JIN3 coziep:KaHusA 1esell. XapakTepusys Ieu ydJa-
UXCA TUMHA3WH, MOXKHO BBIJIEJIUTH CJIEAYIOIINE
HauboJIee YaCTO BCTPEYAIOIIHUECS OTBETHI: CAATH XO-
PpOIIO 3K3aMeHbl, 3aKOHYUTH XOPOIIO IIKOJIY, IIO-
CTYyIuTh B By3 B Poccuu miu 3a pyberoM, oCTpo-
UTh YAAUHYIO Kapbepy, 3apaboTaTh AeHbru. Pexe
BCTPEYaloTCsA OTBETHI: jKeJlaHue IIyTellecTBOBATh,
yexaTh B JIpyT'YIO CTPaHy, YJIYYIIUTH CBOIO BHEIII-
HOCTb, CO37]aTh CEMbIO, UMETh CBOM JIOM WJIU KBap-
TUPY. PeClIOH/IEHTHI CTaBAT 1€ TPHOOPECTH CJle-
nyiomue mpodeccun: TpeHep GbyTOOJIBLHOM KOMaH-
JIbl, TICUXOJIOT, IICUXUATP, HEHPOXUPYPI, CTOMATO-
JIoT, mporpaMMucT, ¢ortorpad, mucaresb, aKTpU-

want to achieve these goals?” Adolescents gave the
following answers: hard studying and working, ad-
ditional classes with tutors, good study. A small
amount of pupils did not choose sides of profession.
Therefore, they set the goal to choose a profession.
Not all pupils of a gymnasium could write about
what means they will achieve a goal. Several girls
did not write the dream because of superstition,
“I will tell, and it will not come true.”

Having carried out the analysis of answers of
pupils of cadet class of school, we found out sev-
eral extraordinary answers about a dream, for ex-
ample: “To die brave in unequal fight,” “To receive
the Order for Combat Service,” “To get the Nobel
prize,” “The well-being in the country,” “To become
the good police officer,” “To be capped in Russian
football team.” Schoolboys’ answers of frequent oc-
currence were: to improve the appearance, to orga-
nize own business, study well and graduate from
school. Some schoolboys refused to write about the
dream because of superstition, being afraid that it
occurred not true. Also, schoolboys without super-
stition did not inform about their dream though
they noted that it exists. Possibly, they could not
either realize it, or to verbalize it because of lim-
ited vocabulary. Filling out the questionnaire, some
schoolboys made grammatical mistakes whereas
we did not meet mistakes when filling question-
naires at students and gymnasium pupils.

Generally, the maintenance of the goal of the
schoolboys concerns their educational activity:
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ca, xynokauk. Ha Bompoc: «Kakumu crmocobamu
BBl XOTHUTE JJOCTUYB 3THU LEJIN?» — ObLJIN JaHbI CJIe-
JIVIOIIIFE OTBETHI: YCEPIAHOU yuebol u paboToMH, /10-
MIOJTHUTEJIbHBIMU 3aHATHAMU C PEIIETUTOPAMH, XO-
poireii yue6oii. He60IbI110€ KOTUUECTBO YUAIITHUXCS
ele He OIpPEJIEJTUIINCh ¢ BBIOOpPOM IpodeccuH, mo-
5TOMY OHU IOCTaBUJIH cebe 1eJib BhIOpaTh mpodec-
cuto. He Bce yuaruecs riMHa3UH MOTJIM HAIIHCATh O
TOM, KAKUMH CPEJCTBAMHU OHH OY/IyT JIOCTUTATH I10-
CTaBJIEHHYIO 11eJ1b. HECKOJIBKO JIeBYIIIEK HE HAITHCA-
JIV O CBOEH MeuTe 10 MpuYuHe cyeBepus: «CKaxy, u
3TO He cOyAeTCsI».

IIpoBe/isi aHATU3 OTBETOB YUEHUKOB Ka/IETCKHUX
KJIACCOB IIKOJIBI, MBI OOHAPY?KUJIM HECKOJIBKO He-
OpJIMHAPHBIX OTBETOB O MeuTe, Hanpumep: «Ilacthb
CMEPTHI0 XpabpbIX B HEPaBHOM 060i0», «IIoJyduTh
opzeH 3a 6oeBble 3acayru», «Ilomyunts HoGeses-
CKYIO IpeMUI0», «biiaromosyuue B crpane», «Crath
XOPOIIIUM TIOJIUIeHcKuM», «HrpaTh 3a CcOOPHYIO
Poccuu o ¢yT60sy». HacTo BeTpevaroninecs: OTBe-
THI Y IIIKOJIBHUKOB: YJIyYIIIUTH CBOIO BHEITHOCTD, OP-
raHU30BaTh COOCTBEHHBIH OU3HEC, XOPOIIIO YUUTHCS
U 3aKOHYUTH IIKOIY. Hepeko yYeHUKHU IITKOJIBI OT-
Ka3bIBaJIMCh ITUCATh O CBOEH MeUTe U3-3a CyeBePHS,
6osich, 4YTO OHa He cOyzmercs. Takke MIKOJIBHUKH U
0e3 cyeBepuii He TUCAJIA O CBOEH MeUTe, XOTs OTMe-
YaJid, 4TO OHA CyIIECTBYeT. BEposiTHO, OHM HE MOTJIU
WU €e OCO3HATh, WK BepOAIM3UPOBATh, BO3MOXK-
HO, M3-3a HeOOJIBIIIOTO CJI0BAPHOrO 3amaca. 3armoJ-
HSISI QHKETY, HEKOTOPBIE IITKOJIbHUKH JIEJIaId IpaM-
MaTHYeCcKUe OITUOKH, TOT/Ia KaK Mbl HE BCTPEYaIH
OImMOOK IPH 3aI0JTHEHUH AHKET Y CTYZAEHTOB U y4a-
IUXCS TUMHA3WH.

ConiepxaHue 1ejiel YYeHUKOB IIIKOJIBI B OCHOB-
HOM KacaeTcs UX y4eOHOH JesTeTbHOCTH: XOPOIIO
c/laTh YK3aMEHbBI, XOPOIIO 3aKOHYHUTH IITKOJIY, I0-
CTYIIUTHh B BY3 HJIM KOJUJIEJI)K, TIOJIYyYUTH OIIPese-
JIEHHYI0 TPodeCcCHio, HAUTH XOPOIIyio paboTy, 3a-
paboTrarh JIEHbI'H, TOCTHYb CIIOPTUBHBIX PE3YJIbTa-
TOB, CO3/IaTh CEMbIO, IIyTelecTBOBaTh. Cpe/iu BbI-
Obupaembix mpodeccuii mpeobiafaau Te, Te Jes-
TEJIBHOCTh CBSI3BIBAJIACH C OOIIEHHEM, BO3ZMOXKHO-
CTHI0 OKA3bIBATh IIOMOIIb OKPYKAIOIUM: CJIeI0Ba-
TeJIb, BOEHHBIN, TOJUIEUCKUI, KHUHOJIOT, OduIep
MYC, menpaboTHuk, BoguTenb. [IIKOJIBPHUKY YKa-
3bIBAJIU CJIEJIYIOIIUE CIIOCOOBI JIOCTUIKEHUS CBOUX
LeJiet: ynopHas yueba, TPy, BHIIIOJTHEHHUE JIOMAIIl-
HUX 33JIaHUU, YCIENIHAs cJladya 3K3aMeHOB, XOPO-
mas pusndeckas moAroTopka. He Bce IMIKOJIBHUKH
Moriu AuddepeHITupoBaTh MEJH U CIIOCOOBI UX JI0-
CTHKEHUS.

ITH Ke BOIPOCHI ObLa MPEJJIOKEHBI CTY/I€H-
TaM YHUBEDPCUTETA, KOTOPbIE JAJIM ICUXOJIOTHYe-
cku Oosiee 3pesible OTBETHl. OCHOBHBIMH IIEJISIMH

good passing exams, good graduating from school,
entering the university or college, getting of a cer-
tain profession, finding good work, earning money,
achieving sports results; also starting a family,
traveling. Among the chosen professions were those
where activity was associated with communication,
an opportunity to help the people around. School-
boys identified the next ways of achievement of the
goals: hard study, work, performance of home work,
successful examination and good physical training.
Not all schoolboys could differentiate the goals and
ways of their achievement.

The same questions were offered for students
of the university who gave more mature answers
from the standpoint of psychology. Main goals
were: good finishing of academic year, passing ex-
aminations, achieving successes in the profession,
becoming the qualified specialist, reaching finan-
cial stability, starting a family, finding good job, im-
proving the appearance. Means of achievement of
these purposes are specified as the following: hard
studying, reading, good study, practice, self-evolu-
tion, diligence. Some students the same as school-
boys and gymnasium pupils, could not formulate
ways of achievement of the goal. A dream which
they had and the goals which they set did not differ
from each other, i.e. students do not differentiate
the concept “dream” and “goal”, and unite them.

The adolescents having signs of Internet ad-
diction in a lesser degree feel happy themselves
whereas adolescents without Internet addiction feel
happier. Comparing three groups of adolescents, we
noted that students feel themselves happier in com-
parison with gymnasium pupils and schoolboys. All
respondents had a dream. However, in some cases
they muddled concepts of a dream and the goal.
Some schoolboys and gymnasium pupils refused to
disclose the dream because of fear that their tale
will not be true.

Answers of gymnasium pupils, schoolboys
and students were generalized. It was established
that almost all respondents chose professional
achievements as the main life goal: education, be-
coming of a professional achievement and finding
of job. However, most of Internet addicts respon-
dents could not formulate ways of achievement of
the goal accurately. They muddled the concepts
“dream”, “goal” and “means of achievement of
the goal”. The cause of it could be the poverty of
the speech and weakness of communicative skills
which were typical for persons with Internet ad-
diction. Alexithymia was associated with the in-
sufficiency of imagination, considerable difficul-
ties in an ability to imagine desirable development
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SABJISIIOTCS: 3AKOHYUTH XOPOIIIO YUeOHBIH I'oJl, c/1aTh
SK3aMeHBbI, IOOUTHCA YCIEXOB B CBOEH Mpodeccun,
CTaTh KBAMU(PUINPOBAHHBIM CHEI[UATIUCTOM, JI0-
CcTUYb (PUHAHCOBOH CTAOUIIBHOCTH, CO3/IaTh CEMbIO,
HaWTH XOPOIIYI0 paboTy, YJIYUIIUTH CBOIO BHEII-
HOCTh. CpezcTBa JIOCTMIKEHUS STHUX IesIel yKasa-
HBl CJIeAyIolue: YIIOpHBbIe 3aHATUS, UTEHHE, XO-
pomas yueba, MpakTHKa, CAMOPa3BUTHE, YCEPAUeE.
HekoTopble CTy/IeHTHI TaK JKe, KaK IIKOJIbHUKHU U
TUMHAa3UCThI, He MOIIN cHOPMYIHNPOBATH CIOCO-
OBI TOCTHKEHUS CBOEU 1esu. MeuTa, KOTOPYIO OHH
HUMeJH, U [[eJIN, KOTOPbIe OHU CTABUJIN, HE OTJINYA-
JIUCH ZIPYT OT JPyTa, T. €. CTYZAEHTHI He auddepen-
IUPYIOT TOHATHE «MEUTa» U «IeJIb», a 00beTHUHSI-
0T UX.

IogpocTtku, obnajarmlnue npusHakamu HWH-
TepHET-3aBUCUMOCTH, B MEHBINEH CTEleHU OIy-
AT cebs CYACTIMBBIMH, TOT/IAa KAK IOAPOCTKH
6e3 IIHTepHET-3aBUCHMOCTH OINYIIAIOT cebs 6o-
Jee cuacTauBeiMU. CpaBHUBAs TPH TPYIIIBI IOJ-
POCTKOB, MBI OTMEYAEM, UTO CTYAEHTHI OLIYIIAIOT
cebs 6osiee CUACTIIMBBIMU 110 CPABHEHUIO C THMHA-
3UCTAMU U IIKOJIBPHUKAMU. Bce pecrioHieHTh nme-
JIML MEUTY, OAHAKO B PSJIE CJIyUaeB IIyTaIH MOHATHA
MeuThl U Ilesu. HekoTopble MIKOJIBHUKU U T'MMHA-
3UCTHI OTKA3BIBAJINCH PACKPHIBATH CBOIO MEUTY U3-
3a CTpaxa, YTO OHA B 3TOM cJIy4ae He cOyeTcs.

O6o001mass OTBETHl T'MMHA3WCTOB, IIKOJIBHH-
KOB U CTY/IEHTOB OTHOCHUTEJIPHO COJIEPXKAHUS Iie-
JIed, MBI YCTaHOBHJIM, YTO IPAKTHUYECKU BCe pe-
CIIOH/IEHTHI BHIOMPAJIN B KAYECTBE OCHOBHOM KH3-
HEHHOU IeJu TPO(dECCHOHATbHbBIE TOCTUXKEHUS:
rosyyeHre obpas3oBaHus, mpuobpereHrue npodec-
CUU U HaxoxJieHne paboTel. OHAKO OOJIBIIMHCTBO
VHTepHeT-3aBUCUMBIX PECIOHJIEHTOB HE MOIJIU
4eTKO chOPMYIUPOBATH CLIOCOOBI IOCTUKEHU I CBO-
eli eI, My TaIu MOHATUS «MeUuTa», <IIeJIb», «CPel-
CTBO ZIOCTHIKEHUS TeJIu». [[pUYUHON 3TOr0 MOTJIN
OBbITH OETHOCTH peur U CJIab0CTh KOMMYHUKATHB-
HBIX HaBBIKOB, XapaKTepHbIe /s ULl ¢ VIHTepHeT-
3aBUCHMOCTBIO. AJIEKCUTUMUS ObLJIa CBA3aHA C He-
JIOCTAaTOYHOCTBIO BOOOpaKeHWs, 3HAUYUTEJIbHBIMU
3aTPY/IHEHUAMU B CLIOCOOHOCTHU IIPE/ICTABUTH cebe
JKeJIaTeJIbHOE Pa3BUTHE COOBITHH U MOJUMHUTH CO-
Jlep’KaHue BOOOpasKeHWs OIpeNeJIeHHOU IIeJsIH.
9TO, BOBMOKHO, 00BACHAETCA 0COOEHHOCTAMU BOC-
NPUATUS COBPEMEHHBIMU IMOAPOCTKAMHU IIOJIyde-
Hus uHpopmanuu B VIHTepHETe, HEXBATKOH Bpe-
MeHH /i1 pa3MblnieHud. [TogpocTKu HUCIIBITHIBA-
IOT CJIOXKHOCTHU B AuddepeHuanu cBOux norped-
HOCTEH W YyBCTB, UX Bepbasu3anuu. BeisBiasemast
ePUITUTAPHOCTh BOOOpPaKEHUsA SBJISETCA CJIEJ-
CTBHEM TOTO, UTO MOAPOCTKH MEHBIIIe YUTAIOT KHU-
U U 3aHUMAIOTCA TBopuecTBoM. OHOU U3 Ipen-

of events and to subordinate the content of imagi-
nation to a definite purpose. Perhaps, it could be
explained by features of perception of obtaining
information on the Internet and a lack of time for
reflections by modern adolescents. Adolescents
experience difficulties in differentiation of the re-
quirements and feelings, and their verbalization.
The revealed deficiency of imagination is a conse-
quence of the fact that adolescents read books less
and are not engaged in creativity. One of addition-
al causes of a similar situation is that parents do
not always discuss their desires and requirements
while the school undertook only educational func-
tions with the children, not rather well forming
skills directed by the life goals and professional
career. Adolescents with Internet addiction ex-
perienced difficulties in the description of their
psychological state and felt happy less than ado-
lescents without Internet addiction.

CONCLUSION

At the gymnasium pupils, schoolboys and stu-
dents abusing the Internet low ability for an aware-
ness of their psychological states, difficulties con-
nected with the life goal, the rational organization
of the behavior were observed.
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IIoJiara€MbIX IPUYHUH HO,ZLO6HOﬁ CUTyalluuu ABJIACT-
¢sl TO, UTO B CEMBSIX POJUTEU HE Beerga oocy»kaa-
IOT CO CBOMMH JIETHMU HX KEJIAHUA U IOTPEOHOCTH,
B TO BpeMs Kak IIIKOJIa B3sjIa HA ceOsl TOJIBKO 00-
pazoBaresibHble QYHKIHU, HE JOCTATOYHO XOPOIIIO
(opmMupysa HaBBIKUA B IOCTAHOBKE JKU3HEHHBIX Ile-
Jiel u npodeccruoHaIbHOU Kapbephl. IlogpocTku ¢
VHTepHeT-3aBUCUMOCTBIO UCIIBITBIBAIN 3aTPyAHE-
HHUSA B ONMCAHUU CBOETO MICHXOJIOTUYECKOTO COCTO-
SIHUS U peXKe, YeM IOAPOCTKU 0e3 3aBHUCHMOCTH,
OIIyIIaJIu cebsi CYaCTIIMBBIMU.

3AK/IIOYEHMUE

Y rUMHA3UCTOB, IIKOJIBHUKOB W CTYAEHTOB,
370ynoTpebisionux VHTepHETOM, WMEIT MEeCTO
HH3Kas CIIOCOOHOCTH K OCO3BHAHUIO CBOUX IICHXOJIO-
TUYECKUX COCTOSIHUH, 3aTPYJHEHUS B ITOCTAHOBKE
JKU3HEHHO BaJKHBIX I€JIEH, pAIlHOHAJIbHON OpraHu-
3aI[1H CBOETO [TOBEIEHU.

KoH@IUKT HHTEPECOB. ABTOPHI 3asIBJISIOT 00
OTCYTCTBUH KOH(MIIMKTA UHTEPECOB.
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PGSyJIbTaTI/IBHOCTI) CHCTEMbI KaUueCcTBa B alITEYHOH opraHm3anmnmu

Xapuna U.A., [Ixxymaposa 1.A.

@I'BOY BO «Hosocubupckuil 2ocyoapcmeaerHbvlil meduyuHckuil yHugepcumem» Munadpasa Poccuu

Quality system effectiveness in a pharmacy organization

Kharina I.A., Dzhuparova I.A.
Novosibirsk State Medical University

AHHOTAIIUA

B craTbe paccMaTpUBaeTCsl METO/IUKA OIEHKU PE3YIbTATUBHOCTY CUCTEMBI KAUECTBA B AIITEYHOM OPraHU3aINY, Pa3-
paboTaHHas Ha OCHOBE IIPOIIECCHOTO IOAXO0/1a U METO/1a KpUTePHAIbHBIX II0Ka3aTesiel. [Ipe/icTaBIeHbl pe3yJIbTaThl alIpo-
6ary MEeTOIUKH Ha IIPUMepPe KOHKPETHOH aNTeYHON OPTaHU3aI[iH.

Karoueawvle croea: oneHka PE3yJIbTaTUBHOCTH, MEHEXKMEHT, KAYECTBO, alITEKa.

ABSTRACT

The article considers the methodology for assessing the effectiveness of the quality system in a pharmacy organi-
zation, developed on the basis of the process approach and the method of criteria indicators. The results of testing the
methodology on the example of a specific pharmacy organization are presented.

Keywords: assessment of the effectiveness, management, quality, pharmacy.

BBEJIAEHWUE

1 MapTa 2017 T. BCTyIOWI B CHJIy npukasz Mu-
HHCTepCcTBA 3/paBooxpaHeHus Poccuiickoii ®ese-
panuu NO 647H, yrBep:kaatomuii [IpaBuia Haze-
JKaIed anmTevYHOW MPaKTUKH, KOTOPbIE UETKO pe-
[JIAMEHTUPYIOT (QYHKIIMOHUPOBAHUE CHCTEMBI Ka-
yectBa (CK) B cyObeKTaxX pOBHUYHON TOPTOBJIH Jie-
KapCTBEHHBIMH IpernaparaMu. I[lox cucteMoi Ka-
YecTBa MOHUMAIOTCS OOS3aHHOCTH, IMPOIECCHl U
[IPUHIMIIBI, HEOOXOAUMBIE JIJIs1 0OecrieueHrs Kave-
cTBa PabOTHI ANITEUHON OPraHU3AI[UH, B TOM YHCIIE
COXpaHEHUs KAYeCcTBa U IIeJIOCTHOCTH JIEKAPCTBEH-
HBIX CPEJICTB U HEBO3MOXKHOCTU UX (danbcuduka-
WU B IIpoliecce obpartrenus [1]. MakcumasbHas ad-
(beKTUBHOCTD sIBJIsIETCS 00s3aTETLHBIM yCJIOBUEM
JUIS TIOBBIIIEHUS YPOBHSA INPEJOCTABJIAEMbBIX alTe-
KaMH YCJIyT 10 papMareBTUUYeCKOMY KOHCYJIBTUPO-
BAHUIO, OJHAKO 3TO HEBO3MOXKHO 0€3 PETyJIAPHOTO
JIOKYMEHTHPOBAaHHOTO KOHTPOJIS U IIPOBE/IEHU S He-

INTRODUCTION

On March 1, 2017 the Order of the Ministry
of Health of the Russian Federation No. 647n, ap-
proving the Rules of Good Pharmacy Practice,
which clearly regulate the functioning of the qual-
ity system (QS) in pharmaceutical retail entities,
came into force. The quality system is understood
as the duties, processes and principles necessary to
ensure the quality of the work of the pharmacy or-
ganization, including preserving the quality and in-
tegrity of medicines and the impossibility of falsify-
ing them in the process of circulation [1]. Maximum
efficiency is a prerequisite for increasing the level
of pharmaceutical counseling services provided by
pharmacies, however, this is not possible without
regular documented monitoring and the necessary
corrective and preventive actions [2—4]. Therefore,
the development and testing of a methodology for
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00XOIMMBIX KOPPEKTUPYIOIINX U IIPEAYIIPEKIAI0-
UX JedcTBui [2—4]. [loaToMy pa3paboTKa u ampo-
barus MeTOQUKY OlleHKU pe3ysibratuBHOCTH CK Oy-
JIET CJIY?KUTH PYKOBOJAUTEJISAM Al TEUHBIX OpPraHu3a-
IUH HaZIeKHBIM MHCTPYMEHTOM B NPUHATHU UMH
yIpaBJIeHYeCKUX PelleHUi 10 o0ecliedeHnIo Hace-
JIeHUsI KayeCTBEHHBIMHY, 3(DGEeKTUBHBIMU U 6e30-
[IaCHBIMHU JIeKapcTBeHHBIMU cpesicTBamu (JIC), me-
puruHcKkuMY usnenusavu (MU) u npyrumu ToBapa-
MM alITEYHOT'O ACCOPTHUMEHTA.

IOEJDb NCCJIEAOBAHUA

PazpaboTarp JIOCTYIIHYIO METO/IUKY OIIEHKHU pe-
syapratuBHOCTH CK B aITE€UHBIX OpraHU3aIHAX.

MATEPHUAJIBI 1 METO/1bI

PazpaboTka METOAUKH U ee arpobaIus MpoBo-
nuauchk Ha 6ase anTeuHou cetu MII «HoBocubup-
ckas anTeyHas cetb» (MII «HAC»). 3aBenymoinue
antekamu MII «<HAC» BpICcTymasu B poau 3KcIiep-
TOB IIPH OIleHKe 3HauuMocTH nponecco CK u xpu-
TepueB UX pe3yJbTaTuBHOCTU. KosinyecTBO 3KcIIep-
TOB, HEOOXO/IMMOE JIJISI IIPOBEZIEHU A OLIEHKU, OBLIO
OIIpesieJIEeHO B COOTBETCTBUU € PEKOMEHJAIUAMU
E.C. BeHTIlEe/Ib: 11 BKCIEPTOB, IPU JOBEPUTEIHLHOU
BEPOATHOCTHU, PABHOU 90 %, U MPeAeIbHO IOMYCTH-
MO OIHOKe, paBHOMH 0.5.

Jnsa onenku pesynbraTuBHOCTH CK B anTeke
OBLIN UCIIOJIH30BAHBL:

— JaHHBIE, TPE/CTaBJIEHHbIE OyXrajTeprel am-
TEYHOH CeTH;

— KHHUTHU Kayiob u upeiokeHui antexk MIT
«HAC»;

— pe3yJbTaThl OIlpoca CIelHnaJIucToB-dapma-
LIEBTOB.

B xoze uccieoBaHUsA TPUMEHAIUCH METOZBI:
JIOTUYECKUH, TTPOIECCHBIA, CTATUCTUYECKHH, & TaK-
JKe METOJI DKCIIEPTHBIX OIEHOK U KOHTEHT-aHaJIU3.
JIJ1s1 ONTHMH3aluU PacyeTOB UCIIOJIb30BaJIach IIPO-
rpamma Microsoft Excel.

PE3YJIBTATHBI 1 OBCYXKJIEHUNE

st ouenku pesyabraTuBHOCTH CK anreuHon
opraHuzanuu ObIJT pa3paboTaH aJrOPUTM, IPe.-
CTaBJIEHHBIN Ha pucyHKe. Takke Ob1Iu chopMyIu-
POBaHBI IIpeAynpexKJaoNnie AeiHCTBUA, KOTOPbIE B
CHCTEeME MEHeI)KMEHTa KauyecTBa paccMaTpUBAIOT-
¢ Kak JeHCTBUSA, IPeAIPUHATHIE JIJIA yCTPAaHEHU
NIPUYUHBI [IOTEHIIUAJIBHOIO HeCOOTBETCTBUA HJIU
JIpyTOd IOTEHIINATBHO HeXKeJlaTeIbHOU CUTYaIUH.

IToATOTOBUTEIBHBIN 3TAIl B IPOLIE/LyPe OLIEHKU
BKJTIOYAJI B ce0s1 CIIeTYIOIIHE JEHCTBUS:

1) ompenenenue mporeccoB CK, momBepraio-
IUXCA OIEHKE;

assessing the effectiveness of QS will serve the
leaders of pharmacy organizations as a reliable tool
in making managerial decisions to provide the pop-
ulation with high-quality, effective and safe medi-
cines, medical devices (MD) and other products of
the pharmacy assortment.

AIM OF THE RESEARCH

To develop an accessible methodology for as-
sessing the effectiveness of QS in pharmacy orga-
nizations.

MATERIALS AND METHODS

The development of the methodology and its
testing was carried out on the basis of the municipal
enterprise “Novosibirsk Pharmacy Chain” (NPC).
Heads of “NPC” pharmacies acted as experts in as-
sessing the significance of QS processes and their ef-
fectiveness criteria. The number of experts required
for the assessment was determined in accordance
with the recommendations of E.S. Wentzel: 11 ex-
perts, with a confidence level equal to 90%, and the
maximum permissible error equal to 0.5.

To assess the effectiveness of QS in the phar-
macy were used:

— data provided by the pharmacy chain ac-
counting;

— books of complaints and suggestions of
“NPC” pharmacies;

— the results of a survey of pharmacists.

During the research the following methods
were used: logical, process, statistical, as well as
the method of expert assessments and content
analysis. Microsoft Excel was used to optimize the
calculations.

RESULTS AND DISCUSSION

The algorithm presented in Figure was devel-
oped to assess the effectiveness of pharmacy orga-
nization QS. Preventive actions have also been for-
mulated, which in the quality management system
are considered as actions taken to eliminate the
cause of a potential nonconformity or other poten-
tially undesirable situation.

The preparatory phase in the assessment pro-
cedure included the following steps:

1) identification of QS processes to be evalu-
ated;

2) establishment of weighting coefficients for
each process;

3) determination of effectiveness criteria for
each process and establishment of their weighting.
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Y

[ToAroTOBUTEIbHBIM 3TAIL: OIPE/IEJIEHHE IIPOIECCOB CUCTEMBI MeHeKMeHTa KauectBa (CMK)
U KPUTEPHUEB PE3YJILTATUBHOCTH
Preparatory stage: determination of the processes of the quality management system (QMS)
and effectiveness criteria

A

OnpeaeﬂeHI/Ie (baKTI/I‘-IECKI/IX 1 HOPMAaTHUBHBIX 3HAUEHUH KPpUTEPUEB PE3YJIbTATUBHOCTU

kaxkzoro mporecca CMK
Determination of actual and normative values of the effectiveness criteria
of each QMS process

/

Pacuer K03(pGUIUEHTOB PE3YJIBTATUBHOCTH 10 KAXKIOMY KPUTEPUIO
Calculation of the effectiveness coefficients for each criterion

4

Pacuer cBOHBIX KO3(DDHUIIHEHTOB PE3YIbTATUBHOCTH II0 KazKOMY IIPOIECCY
Calculation of the summary effectiveness coefficients for each process

A

Pacuer ob1ero koaddunuenta pesyapbratuHoctd CMK u ero anaaus
Calculation of the total QMS effectiveness coefficient and its analysis

i

Bricokas pesyapratuBHOCTE CMK
High effectiveness of the QMS

Huskas pesysnsratuBHOCTE CMK
Low effectiveness of the QMS

A

ITaccuBHOE cocTOsTHIIE
Passive state

Y

[TovCcK MPUOPHUTETHBIX HAIPABIEHUN
JULS YITydIIIEeHU N
Finding priority directions
for improvement

Y

ITocTaHOBKA HOBBIX IfesIel
o pesyapratuBHOCTU CMK
Setting new goals for the effectiveness
of the QMS

Y

PazpaboTka 1 BHEAIpEHUE METO/IOB
JIOCTHKEHUS 1iesIe
Development and inculcation of methods
to achieve of goals

IIpoBeneHne KOPPEKTUPYIOIIUX
U TIPEAYTIPEIK/TATOIINX JIEHCTBUN
Corrective and preventive actions

AsrropuT™ O1ieHKH pesdysibratuBHocTH CK anTeuHbix Opranusanyii
The algorithm for evaluating the effectiveness of pharmacy organizations QS
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2) ycTaHOBJIeHUE KO3 UIINEHTOB BECOMOCTHU
JUI KQXKJI0TO IIPOoIiecca;

3) olpesieieHUe KPUTEPUEB PE3YIbTaTUBHOCTH
JUJIS KaXKJoro Iipoliecca M ycTaHOBJIeHHe Koadbdu-
IIIEHTOB UX BECOMOCTH.

AHanu3 OW3HEC-TPOIECCOB TO3BOJIMJI BBIJIE-
JIUTh U KJACCU(PUIIUPOBATH CJIEIYIONIHE TPOIECCHI
CK [1, 3, 5] (mepeunciieHbl B TIOPsi/IKE YOBIBAHUS KO-
adPunreHTa BECOMOCTH):

1. IIponieccrl ynpaBiieHUSA:

— OTBETCTBEHHOCTH PyKOBOJICTBA;

— yIIpaBJIeHHE TIEPCOHATIOM;

— ympaByieHue GUHAHCOBO-3KOHOMHYECKOH Jie-
ATEJIbHOCTHIO;

— ympaBjeHne HH(PPACTPYKTYPOH alTeUuHBIX
OpraHu3aIuiy;

— ymnpasienue gokymenTaiuein CK (cranmapt-
HbIE OIlepaI[OHHbBIE TIPOIEY PbI, AKTHI BHyTPEHHUX
MIPOBEPOK, IIPUKA3bI, JKYPHAJIbI).

2. IIpomeccol, CBA3aHHBIE C KU3HEHHBIM ITH-
KJIOM TOBapoB anTeyHoro accoprumenTa (TAA):

— 3akynka TAA;

— npuemka TAA;

— xpaHeHue TAA;

— peanuszanusa TAA.

C y4eToOM OCHOBHBIX ITPOIECCOB, OCYIIIECTBJISAE-
MBIX B alITEYHBIX OPTaHU3AIUAX, ObIIN BBISBJIEHBI
KPHUTEPHUU OIEHKU [2, 6] pe3ynpraTuBHOCTH CK:

1. [Iporecc «0TBETCTBEHHOCTH PYKOBOJICTBA»:

— BBITIOJTHSIEMOCTH MEPOIIPHUSITUH 110 pe3yIbTa-
TaM COBEI[aHUH BBICIIIET'O PYKOBOJICTBA;

— Y4YeT pe3yJbTaTOB MapKETHHTOBBIX HCCJIENIO-
BaHWH (OpUEHTAIUs Ha MMOTPEeOUTEN);

2. [Iporecc «ymnpaBjeHUE IEPCOHATIOM»:

— YZIOBJIETBOPEHHOCTH (hapMalleBTUUECKUX pa-
OOTHUKOB YCJIOBUSIMH TPy/ia B alITEYHBIX OPraHU3a-
UX;

— TIOBBIIIIEHVE YPOBHA 3HAHUU U KBaJIUDUKa-
Uy papManeBTUIECKUX PAOOTHUKOB;

— YPOBEHb TEKyUecTH (papMarieBTHIECKUX Ka-
JIpOB.

3. Ilpomecc «ympaBiieHVEe (UHAHCOBO-3KOHO-
MHUYECKOH JeSATETHHOCTBIO:

— yBeJINUeHHe MPUOBLIN OT IPOJIAK;

— COKpalleHne TPOU3BO/ICTBEHHBIX TIOTEPD;

— yBesimueHue (GOH/A OIJIATHI TPY/AA.

4. Ilpomecc «ympaBiieHUEe WHQPPACTPYKTY-
poOli» — BBITIOJIHEHHE MEPOIIPUATHH MO MOAAepKa-
HUI0 WHPPaACTPYKTYPHI alITEUHBIX OPraHU3alUH B
paboueM COCTOSIHUH.

5. IIpomecc «ympaByieHUe JOKYMEHTaIlluen» —
COOTBETCTBHE JJOKyMeHTaIuu TpeboBanusam CK (Ha-
JINYKE U OTBETCTBEHHOE Be/IEHUE YIIOJTHOMOUYEHHBIM
sunom pokymenTtaiuu CK), a umMeHHO:

The analysis of business processes made it pos-
sible to identify and classify the following processes
[1, 3, 5] (listed in descending order of the weighting
coefficient):

1. Management processes:

— management responsibility;

— personnel management;

— management of financial and economic ac-
tivities;

— infrastructure management of pharmacy or-
ganizations;

— management of QS documentation (stan-
dard operating procedures, internal audit reports,
orders, logs).

2. Processes related to the life cycle of phar-
macy assortment products (PAP):

— PAP purchase;

— PAP acceptance;

— PAP storage;

— PAP realization.

Taking into account the main processes carried
out in pharmacy organizations, criteria for assess-
ing [2, 6] the effectiveness of QS were identified:

1. The process of “management responsibility”:

— feasibility of measures based on the results
of senior management meetings;

— accounting for the results of marketing re-
search (customer orientation);

2. The process of “personnel management”:

— satisfaction of pharmaceutical workers with
working conditions in pharmacy organizations;

— raising the level of knowledge and qualifica-
tions of pharmaceutical workers;

— turnover rate of pharmaceutical personnel.

3. The process of “management of financial and
economic activities™

— increase in profit from sales;

— reduction of production losses;

— increase in the wages fund.

4. The process of “infrastructure manage-
ment” — the implementation of measures to main-
tain the infrastructure of pharmacy organizations
in working condition.

5. The process of “documentation manage-
ment” — compliance with the requirements of the
QS documentation (availability and responsible
maintenance of the QS documentation by an autho-
rized person), namely:

— register for introductory instructions on la-
bor protection;

— register for instructions in the workplace;

— register for accounting of instructions on fire
safety;
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— JKypHAaJia PErucTpamuyd BBOJHOTO HMHCTPYK-
Ta’ka M0 OXPaHe TPY/Ia;

— JKypHaJia perucTpamniuy HHCTPYKTaKa Ha pa-
OoueM MecTe;

— JKypHaJia yueTa HHCTPYKTaKeH 110 MOKapHOHN
0e30I1aCHOCTH;

— JKypHaJia PEerucTpalid HWHCTPyKTa)kKa II0
3JIEKTPOOE30IMaCHOCTH;

— JKypHaJIa TIPUKA30B (pacIOpsiKEHUH) IO
CyO'BEKTY POSHIYHOH TOPTOBJIH;

— JKypHaJjia €KeJJHEBHOU perucTpamuu mnapa-
METPOB TEMITEPATYPhI U BJIA’KHOCTH B IIOMEIIEHU X
nuist xparenus JIIT, MU u 6roormyeckyu akKTUBHBIX
nob6asok (BA/T);

— JKypHaJia IEPHUOINYECKOH PETUCTPAIIUU TEM-
IepaTypbl BHYTPU XOJIOAUILHOTO 000PY/IOBAHUS;

— JKypHaJjia yueTa OIepaliuii, CBI3aHHbBIX C 00-
pallleHreM JIEKapCTBEHHBIX CPEJCTB, BKJIOUEHHBIX
B II€EpEYEHD JIEKAPCTBEHHBIX CPEJICTB, MOJJIEKATIIX
[IPEeIMETHO-KOJIMYECTBEHHOMY YUETY;

— JKypHaJjia y4yeTa IPOBEPOK IOPUIUYECKOTO
JINTA, WHAUBUIYAJILHOTO MPEAIIPUHUMATES, TIPO-
BOJMMBIX OpPraHaMH T'OCY/IapCTBEHHOT'O KOHTPOJIA
(Haz3opa), opraHaM¥ MYHHUITUIIAIBHOTO KOHTPOJIS;

— JKypHaJia o 0OeclleueHUI0 JIEKapCTBEHHBI-
MH [IpernapaTaMi, BXOJ[SAINMHA B MUHUMaJIbHBIN ac-
COPTHUMEHT JIEKaPCTBEHHBIX IIPEapaToB, HEOOXOTH-
MBIX JJIsI OKa3aHUA MEIUIMHCKON ImoMoInu (MHUHUA-
MaJIbHBI aCCOPTHMEHT), HO OTCYTCTBYIOIIUMHU Ha
MOMEHT 0OpallleH!s oKy IaTes;

— JKypHaJIa y4yeTa HelPAaBUJIbHO BBIITHCAHHBIX
PELIENnTOB;

— JKypHaJia y4yeTa JeKapCTBEHHBIX ITperapaToB
C OTPAaHUYEHHBIM CPOKOM T'OJ[HOCTH;

— JKypHaJia yuerta e eKTypbl;

— JstabopaTopHO-(haCOBOUHOTO KYypPHATIA;

— JKypHaJia PEruCTpaIliy OIepaIuii, CBsI3aH-
HBIX ¢ 060POTOM HAPKOTHUYECKUX CPECTB, MCHUXO-
TPOITHBIX BEIECTB U UX IIPEKYPCOPOB;

— JKypHaJla PETrHCTPalliy Pe3yJIbTaTOB IIPHe-
MOYHOTO KOHTPOJIS;

— JKypHaJjia y4yeTa IMOCTYIIJIEHUS U PAcX0/ia BaK-
IMH;

— JKypHaJla ydeTa PelenTOB, HaXOMWBIINXCS
(HaxomAIIMXCS) HA OTCPOYEHHOM OOCITYKUBAaHUH;

— JKypHasia "HGOPMAIMOHHON paboThI ¢ Me-
JUITHCKUMU OPTaHU3AIUAMHI 110 00eCIIeYEeHHI0 OT-
JIeJIbHBIX KaTeropuii rpakaan JIIT u MU 6ecniatHo,
IIPOJIaKe JIEKAPCTBEHHBIX MPEeNapaToB M MeTUITHH-
CKUX U3JEJIUH CO CKUIKOH.

6. Ilporiecc «3akymKa ToBapa»:

— COOTBETCTBHE YACTOTHl M 00BEMA 3aKyIIOK
moTpebHOCTAM oOpraHusdanuu (IpoIeHT cobJioe-
HUSI CPOKOB TI0 3aKyIIKaM);

— register for instructions on electrical safety;

— register for retail entity orders;

— daily register for temperature and humidity
parameters in rooms for storing drugs, MD and bio-
logically active additives (BAA);

— register for periodically recording tempera-
ture inside refrigeration equipment;

— register for operations related to the circula-
tion of drugs included in the list of controlled drugs;

— register for inspections of a legal entity, an
individual entrepreneur conducted by state control
(supervision) authorities, municipal authorities;

— register for the provision of medicines in-
cluded in the minimum assortment of medicines
necessary for the provision of medical care (mini-
mum assortment), but missing at the time of the
buyer’s request;

— register for incorrectly written prescrip-
tions;

— register for drugs with a limited expiry date;

— register for items out of stock;

— laboratory packaging register;

— register for operations related to the turn-
over of narcotic drugs, psychotropic substances and
their precursors;

— register for acceptance control results;

— register for vaccine receipts and expendi-
tures;

— register for prescriptions that were (are) on
the deferred service;

— register for informational work with medical
organizations to provide certain categories of citi-
zens with medicines and MD for free, sale of medi-
cines and medical products at a discount.

6. The process of “goods purchasing”:

— compliance of frequency and volume of pro-
curement with the needs of the organization (per-
centage of compliance with procurement deadlines);

— quality of selection of suppliers (degree of per-
formance by suppliers of conditions of the contract).

7. The process of “goods acceptance” — mini-
mization of risks of getting poor-quality, falsified,
counterfeit goods identified during acceptance.

8. The process of “goods storage” — the absence
of losses due to improper storage.

9. The process of “realization of goods™:

— increase in sales;

— lack of unsatisfied customer demand;

— increase in the number of positive customer
reviews;

— 100% availability of drugs from the mini-
mum assortment.
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— Ka4ecTBO O0TOOpA IOCTABIIUKOB (CTENIEHD BbI-
TIOJTHEHU S TIOCTABI[UKAMU YCJIOBUI JIOTOBOPA).

7. Ilponecc «mpueMka ToBapa» — MHHHUMH3a-
¥ PHUCKOB TOMAJaHUSA HeAOOPOKAUYeCTBEHHBIX,
danpcupunpoBaHHBIX, KOHTPAMAKTHBIX TOBAPOB,
BBISIBJIEHHBIX ITPU IIPUEMKE.

8. Ilpomecc «xpaHeHHe TOBapa» — OTCYTCTBHUE
[IOTEPH BCJIEACTBIE HEHA/IJIEIKAIIETO €TI0 XPAHEeHHU .

9. IIponece «peanusamus ToBapar:

— yBesInueHue o0beMa IpoJaK;

— OTCYTCTBUE Hey/I0BJIETBOPEHHOI'O CIIpoca I10-
KynareJeu;

— yBeJIMYEHUE KOJIUYECTBA IIOJIOKUTETbHBIX
OT3BIBOB IOKyTIaTeJIel;

— 100% nanmuue JIII 13 MUHIMAaJIBHOT'O aCCOP-
THUMEHTA.

Jlns Ipe/icTaBJIEHHBIX BBINE KPUTEPUEB ObLITU
YCTAaHOBJIEHBI BecOBble KO3(Q@UIIUEHTH MeTOA0M
SKCIEPTHBIX OIEHOK W HOPMATHUBHbIE 3HAYEHUSA
JUIsl TocJeAyoomux pacueroB. I[locsie ycraHoBite-
HUA (AKTUUECKUX 3HAYeHUM KputepueB Kosdpdu-
[IMEeHTHI Pe3yJIBTAaTUBHOCTHU 10 KaXK/I0MY KPUTEPUIO
ompenesIsINCh Mo hopmysie (1)

K = Nawe 0

J
XHopM

rae K, — k03bUIIEHT pe3yIbTaTUBHOCTH IIpoIec-
ca II0 OHOMY U3 KpHUTepHeB j; X, — (paKkTHIecKH
yCTaHOBJICHHOE 3HaYeHHe Kpurtepus; X = — HOp-
MaTHUBHOE JUJIA JAaHHOW OpraHuU3aluy 3HauyeHHe
KpUTEepHs.

KoaddunmenTs! pe3ysapTaTUBHOCTU IO IIPO-
IleccaM pacCYUTHIBAJIUCH C YUETOM Beca Ka’K/I0TO
Kputepus 1o ¢popmyJie (2)

K=>K-N , @
j=1

rae K, — koapunuenT pesyasTaTuBHOCTH IIPOIIEC-
ca i CK; n — KOJITMYeCTBO KPUTEPHUEB; N] — BeC Kpu-
Tepus- j.

J171a mosydeHus o0IIIero rmokasaresis pe3yJibra-
tuBHOCTH CK anTeyHOU OpraHM3anuy UCIOJIb30Ba-
sack hopmya (3)

K=Y K N, , (3)
Jj=1

rae K, — xoadppunuent pesyasraruBHocTr CK op-
TraHU3aIIY; M — KOJIUYECTBO IIPOLIECCOB, TO/IBEPTra-
IOIUXCS OIIEHKE B allT€YHOM Opranusanuu; N, — Bec
npotecca 1.

For the above criteria weights coefficients by
the method of expert estimates and standard val-
ues for subsequent calculations were established.
After establishing the actual values of the criteria,
the effectiveness coefficients for each criterion were
determined by the formula (1)

Kj — Xfact s (1)
X

norm

where K, — the process efficiency coefficient ac-
cording to one of the j criteria; X, , — the actu-
ally established value of the criterion; X — the
normative value of a criterion for a given organi-
zation.

The effectiveness coefficients for the processes
were calculated taking into account the weight of
each criterion according to the formula (2)

Ki:in'M’ &)

j=1

where K. — the efficiency coefficient of the i QS pro-
cess; n — the number of criteria; N,— the weight of
the j criterion.

The formula (3) was used to obtain the total ef-
fectiveness indicator of the QS pharmacy organiza-
tion

KQSZZKi'Ni’ (3)
=1

where K, — QS efficiency coefficient of the organi-
zation; m — the number of processes to be evalu-
ated in the pharmacy organization; N, — the weight
of the i process.

The numerical intervals of the QS effectiveness
coefficient factor presented in Table were derived
from the Harrington desirability scale.

According to the calculations, the total coeffi-
cient of QS effectiveness in the “NPC” is 0.86. This
indicates that, on the whole, the quality system is
functioning efficiently, but preventive measures
are required to eliminate the causes of potential
non-conformity, as well as to reduce the risks of
violation of regulatory requirements [7, 8]. Among
these measures are the simplification of the pro-
cess of creating orders for suppliers (by means of
an automatic application) and the optimization of

Journal homepage: http://jsms.ngmu.ru

59



doi: 10.31549/2542-1174-2019-4-54-61

Xapuna H.A., Jeynaposa H.A. / Journal of Siberian Medical Sciences 4 (2019) 54—61

KonmuecTBeHHAs U KQUECTBEHHAsI XapaKTEPUCTHKA OOIIEro [0Ka3aTeJis Pe3yJIbTaTUBHOCTH CUCTEMbI KA4eCcTBa
Quantitative and qualitative characteristics of the total effectiveness indicator of the quality system

YucaoBbie
KauecTBeHHas
WHTEPBaJIbI
XapaKTepUCTHKA .
. . .. Numerical
Quality characteristic .
intervals

Cocrossaue CK / QS status

Ouenb BbicoKast / Very high  1-0.8

Bricokas / High 0.8-0.65
Cpenuss / Middle 0.65-0.35
Huzkas / Low 0.35—0.2
Ouenb HU3Kad / Very low <0.2

Cucrema GYHKIHOHUDYET Pe3yIbTaTUBHO, HO TpebyeT pa3paboT-
KM npefynpexjgaomux geicrsuil. Eciu K = 1, To paspaboTku
KaKUX-TU00 MeponpusATui He TpebyeTcs

The system operates efficiently, but requires the development of
preventive actions. If K ¢ = 1, then the development of any activities
is not required

Cucrema GyHKIHOHUPYET Pe3yIBTATHBHO, HO TPEOyeT pa3paboTKu
HE3HAYUTEJIbHBIX KOPPEKTUPYIOIIUX MEPOIIPUATUM

The system operates efficiently, but requires the development of
minor corrective measures

Cucrema QyHKIIMOHUPYET PE3YIBTaTUBHO, HO TPEOYET pa3paboTKH
3HAYUTEJIbHBIX KOPPEKTUPYIOIIMX MEPOIIPUATHI

The system operates efficiently, but requires the development of
significant corrective measures

Cucrema (PyHKIITMOHUPYET HEPE3YJIBTATUBHO U TpebyeT pazpabort-
KU 3HAUUTEIbHBIX KOPPEKTUPYIOIIUX MEPOIIPUATHH

The system is ineffective and requires the development of significant
corrective measures

CucreMa QYHKIHOHHUDPYET HEPe3YJbTAaTUBHO U TpebyeT BMeIla-
TEJILCTBA BBICIIETO PyKOBOZCTBA
The system is ineffective and requires senior management interven-

tion

YucsioBble HHTEPBaAJIbI KO3 dUIleHTa pe3yib-
tatuBHocTU CK, npejicTaBieHHBIE B TabJIHIlE, OBLIN
MOJIyYEHbl Ha OCHOBe OOOOIIEHHOM IIKaJIbI JKeJsa-
TEeJIBHOCTY XapPUHITOHA.

CorzlacHO TpOU3BENEHHBIM pacueTaM oOuui
koa¢dunment pesyasraruBHocTu CK 8 MIT «<HAC»
paBeH 0.86. DTO CBUIETEJIBCTBYET O TOM, UTO B Iie-
JIOM cucTeMa KadecTBa (PyHKIIMOHUPYET pesysbTa-
THUBHO, HO TpebyeTcs MpOBeieHNe TIPeayIpekaato-
IUX JIEACTBUH, HAITPABJIEHHBIX HA YCTPAHEHUE ITPU-
YUH MOTEHIIMAJIbHBIX HECOOTBETCTBUU, a TaKXKe Ha
CHIKEHUE PUCKOB HapyIIeHUs TpeOOBaHUN HOpMa-
THUBHBIX JJOKYMeHTOB [7, 8]. K unciy Takux meporpu-
ATUY MOXKHO OTHECTH YIIPOIIeHe Ipolecca co3/a-
HUS 3aKa30B IOCTaBIIUKaM (IIOCPEICTBOM aBTOMa-
THYECKOUN 3asBKU) U ONTUMHU3AIMUIO CUCTEMBI yUe-
ta TAA ¢ orpaHUYeHHBIM CPOKOM T'OZTHOCTH, B OCO-
GEHHOCTH JIETCKOTO U TUETUYECKOTO TUTAHUSI, BeZle-
HUe€ JKyPHAJIOB B BJIEKTPOHHOM BHJIE, OPraHU3aIIII0
B TOPTOBBIX 3aJ1aX alTEK 30HBI JJIsI KOHCYJIFTHPOBA-
HUA MIOKyIIaTeei.

Pazpaborana u anpobupoBaHa METOAUKA, IIO-
3BOJISAIONIAS MIPOBOJIUTH KAUeCTBEHHYIO U KOJIUYe-
CTBEHHYIO OIleHKY peaysnbratuBHocTH CK B amreu-

the PAP accounting system with a limited expiry
date, in particular baby and diet food, register-
keeping in electronic forms, and organizing zones
in the trading rooms of pharmacies to advise cus-
tomers.

A methodology that allows for a qualitative and
quantitative assessment of the QS effectiveness in a
pharmacy organization, to plan corrective or pre-
ventive measures to improve the quality of the pro-
vision of pharmaceutical services to the population
has been developed and tested.

Conflict of interest. The authors declare no
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Ceaszp GATA3, FOXA1, ELF5 ¢ KJIMHUKO-MOP(OJI0TrHYeCKUMU
nmapaMeTpaMu JIOMUHAJbHOTO PaKa MOJIOYHOM KeJIe3bl
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Link between GATA3, FOXA1, ELF5 and clinicopathologic
parameters of luminal breast cancer

Vtorushin S.V.>2, Vasilchenko D.V.2, Krakhmal’ N.V.2, Patalyak S.V.:

'Cancer Research Institute (Tomsk)

2Siberian State Medical University (Tomsk)

AHHOTAIIUA

B HacrosAIIee BpeMs aKTyaJIbHBIM fABJIAETCS U3yUYeHNe MOJIEKYIIPHO-OH0I0orHYecKUX (paKTOPOB, UIPAIOLIUX POJIb
B IIPOTHO3€ paKa MoJIouHOH kese3bl (PMIK). BosbIioi nHTEpec mpe/ICTaBIIsIeT AaHAINU3 B OIYXOJIH TPAHCKPUIIITHOHHBIX
daxropoB GATA3, FOXA1, ELF5, yuacTByiomux B 1uddepeHIupoBKe SIIUTEINA MOJIOYHOH KeJIe3bl, a TAKKe B I1aTore-
He3ze PMOK 1 MexaHU3Max OIyX0JIEBOU TPOTPECCUH.

B uccieoBaHMU, NOCBAIIEHHOM H3YUYEHMIO 3KCIPECCHU TPAHCKPUIIMOHHBIX (AKTOPOB B 3aBUCHUMOCTU OT
KJIMHUKO-MOpdosorndyeckux xapakrepuctuk PMJK, yuacTBoBasa 101 marueHTKa (BO3pacT oT 30 JieT 10 81 roja, cpe-
HUU BO3PACT 54.9 + 10.4 I.) C KAPIIUHOMOK MOJIOYHOH JKeJIe3bI (THNFSMO). KpuTepun BkIIoOueHU: JTIOMUHAIBHBIN PMIK,
OTCYTCTBHE IIPE/IOTIePAlIOHHOrO eueHns. Kpurepuii nckirouenns — IV ctagus 3a6oeBaHUA. AHATU3UPOBAIIUCH HKC-
IIPECCUOHHbIE XapaKTEePUCTUKHU HCCJIelyeMbIX MapKePOB B CBA3HU € Pa3JIMYHBIMU KJIUHUKO-MOP(OJIOTMYecKUMHU Iapa-
MeTpaMH y3J1a HOBoOGpa3oBaHusl. BblssBIeHO, UTO HeraTuBHAas dkcipeccus ELF5 acconuupoBaHa ¢ 60JIbIITUM pa3MepoM
HOBOOOpasoBaHus. kcrpeccuss GATA3, FOX A1 HuKe y TAIUEHTOK C HEFaTUBHOM 9KCIIPECCHEH K PEIeNTOpaM IIporecTe-
poHa. Pe3ko BeiparkenHas skcrpeccusi ELF5 cBa3ana ¢ GeHoMeHOM peTpakIiui. XapaKTep SKCIIPEeCCUH U3yUaeMbIX Map-
KepOB aCCOIIMMPOBAH C Pa3BUTHEM JIUM(POTeHHOI'0 MeTacTa3UuPOBAHUA.

Takum o6paszom, skcripeccroHHbie xapakTepucTuku GATA3, FOXA1 u ELF5 MoryT ObITh ITOJIE3HBIMU B KaueCTBe
JIOTIOJTHUTEJIBHBIX ITPOTHOCTUYECKUX (DAKTOPOB, UCIOJIB3YEMBIX /1718 OIIEHKHU PUCKa JIMM(POTreHHOI0 MeTacTa3uPOBaHU .

Karoueewnle cao8a: TIOMUHAIBHBIA PaK MOJIOYHOH 2kesie3bl, haktopbl TpaHckpuniuu GATA3, FOXA1, ELF5, deHo-
MeH peTpaKIuy, JUMGOreHHOe MeTacTa3upOBaHUe.

ABSTRACT

Currently relevant is the study of molecular biological factors that play a role in the prognosis of breast cancer (BC).
Of great interest is the analysis of the transcription factors GATA3, FOXA1, ELF5 involved in differentiation of the mam-
mary gland epithelium, as well as in the pathogenesis of BC and the mechanisms of tumor progression.

101 patients (age from 30 years to 81 years, mean age 54.9 + 10.4 years) with breast carcinoma (T, N, M) par-
ticipated in the study of transcription factors expression depending on clinical and morphological characteristics of
BC. Inclusion criteria: luminal breast cancer, no preoperative treatment. The exclusion criterion is stage IV disease.
The expression characteristics of the studied markers in the context of different clinical and morphological parameters
of the neoplasm node were analyzed. Negative expression of ELF5 was found to be associated with a large tumor size.
Expression of GATA3, FOXA1 is lower in patients with negative expression to progesterone receptors. The pronounced
expression of ELFj5 is associated with the phenomenon of retraction. The character of expression of the studied markers
is associated with the development of lymphogenic metastasis.
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Thus, the expression characteristics of GATA3, FOXA1 and ELF5 may be useful as additional prognostic factors

used to assess the risk of lymphogenic metastasis.

Keywords: luminal breast cancer, GATA3, FOXA1, ELF5 transcription factors, retraction phenomenon, lymph nodes

metastasis.

BBEAEHHNE

Pak mostounoi »xesnessl (PMXK) aBasercsa Hanu-
60Jiee YacTO BCTPEYAIOIIEHCs OHKOJIOTHYECKOH Ima-
TOJIOTHEN CpeJiu KEHINH, Kak B Poccuu, Tak u BO
BCeEM MUpe, 3aHHMas IIepBOe MeCTO CpeJHu BceX
3JI0KAYeCTBEHHBIX HOBOOOpaszoBaHuii. B Poccuu 3a
2017 r. 1o jeranbHocTu PMJK nme s HauboOIbIITHHI
yAenbHBIN Bec (16.4 %), a cpelHUE Bo3pacT 60Jib-
HBIX COCTaBUJI 66 JieT, mpu 3ToM PMK B 601bIIIHH-
CTBe CJayd4aeB ObLJI JUATHOCTUPOBAH Yy JKEHIUH
TPYZIOCIIOCOOHOTO ¥ COI[MAJIbHO aKTUBHOTO BO3-
pacra [1, 2]. HecMoTps Ha cepbe3HbIe MPOJBHIKE-
Hus B quarHocruke, PMK ycraHaBiimBaetcs 6oJiee
YeM y 40 % ManueHTOK Ha MO3/IHUX CTaZuAX 3a60-
JIeBaHUsI, B TO BPEM S KaK BbISIBJIEHHE HTOH IaTOJIO-
MY Ha PAHHUX CTaIUAX 3HAUYUTEJIHPHO YBEJIUINBA-
€T BepOsATHOCTb BBIKUBAHUA [3, 4].

OIIHO W3 OCHOBHBIX HAIPABJIEHUH COBPEMEH-
HOH OHKOJIOTUH — IIPOTHO3UPOBAHUE TeUEHU paKa
MOJIOYHOM >KeJie3bl C IeJIbI0 OIlpeZie/IeHNsT BEPOAT-
HOCTH Pa3BUTHsA OITyXOJIEBOH IMPOTPECCUU, a TaK-
JKe BO3MOXKHOCTH IIPE/ICKA3aHUs PAa3BUTHSA JIEKap-
CTBEHHOH YCTOMYIMBOCTH K ITPOBOUMOU Tepanuu. B
IIOCJIeTHUE TO/IBl HAaNOO0JIee IEPCIIEKTUBHBIMU SBJISI-
I0TCA FICCIIEIOBAHU A, HAlleJIEHHBIE HA JIETAIbHOE U3-
y4eHHe OGHOJIOTUYECKUX CBOMCTB HOBOOOpA30BaHUA
C TIPOEIMPOBAHMUEM IOJIYUYEHHBIX TAHHBIX Ha Mapa-
MeTPbI IPOTPECCUPOBAHUS 3JI0KAYECTBEHHOTO ITPO-
Iecca U BBISIBJIEHUE JIOIIOJIHUTEJIBHBIX T'MCTOJIOTHU-
YeCKUX U MOJIEKY/ISAPHO-TEHETUUECKUX ITPOTHOCTH-
YeCKUX MapKepos [ 5, 6]. B HacTosiiee BpeMs IITUPO-
KO U3Y4aloTCA TaKHe MOJIEKYJIIPHO-OU0IOTHYECKHEe
daxTopsr, kak GATA3, FOXA1 u ELF5.

GATA3 — TpaHCKDUIIIHOHHBIA (HaKTOpP, BEIY-
el poJIbI0 KOTOPOTO ABJISIETCS PEryJIAliusa pasBU-
THS MHOTUX TUIIOB KJIETOK M TKaHeH, B TOM UHCJIE
B MOp(oreHese TKaHeH MOJIOYHOH keJe3bl [7]. M.L.
Asselin-Labat et al. mokasasu Ha MOzAEJIN MBIIIEH,
uto GATA3 yuactByet B iuddepeHIInPOBKe JIIOMU-
HaJIBHBIX KJIETOK MOJIOUHOH JKeJie3bl C 3aMeTHBIM
yMeHblIIIeHeM KOJINUeCcTBAa aJ1b(da-TI0JI0KUTETbHBIX
(5CTPOTEHOBBIX) PEIENTOPOB B OIYXOJIU MOJIOYHOU
JKeJie3bl ¢ BhIKJII04eHHbIM reHoM GATA3 [8]. Ha mo-
JleJTd MBIIIEH C 3cTporeH-orpunarenbHoi (ER-)
KJIETOYHOH JIMHHEH OIyXOJu ObLIO MOKa3aHO, YTO
GATA3 BzaumopeiictByer ¢ BRCA1 gisi pempec-
CUU TeHOB, CBABAHHBIX C TPOUHBIM HETaTHUBHBIM U
06a3aJIbHO-TIOIOOHBIM PAKOM MOJIOYHOH JKeJIe3bl.

INTRODUCTION

Breast cancer (BC) is the most common cancer
pathology in women, both in Russia and around
the world, taking first place among all malignant
neoplasms. In Russia in 2017 the mortality rate
of breast cancer was the highest (16.4%) and the
average age of patients was 66 years, with breast
cancer in most cases diagnosed in women of work-
ing and socially active age [1, 2]. Despite signifi-
cant advances in diagnosis, BC is established in
more than 40% of patients in the late stages of the
disease, while the detection of this pathology in
the early stages significantly increases the likeli-
hood of survival [3, 4].

One of the main directions of modern oncol-
ogy is the prediction of the course of breast can-
cer in order to determine the likelihood of tumor
progression, as well as the possibility of predicting
the development of drug resistance to therapy. In
recent years, the most promising studies are aimed
at a detailed study of the biological properties of the
tumor with the projection of the data obtained on
the parameters of the progression of the malignant
process and the identification of additional histo-
logical and molecular genetic prognostic markers
[5, 6]. Molecular biological factors such as GATAS,
FOXA1, and ELFj5 are currently widely studied.

GATAg3 is a transcription factor, the leading
role of which is the regulation of the development of
many types of cells and tissues, including the mor-
phogenesis of breast tissues [7]. M.L. Asselin-Labat
et al. showed in a mouse model that GATA3 is in-
volved in the differentiation of luminal cells of the
mammary gland with a noticeable decrease in the
number of alpha-positive (estrogen) receptors in
breast tumors with the GATA3 gene turned off [8].
In a mouse model with an estrogen-negative (ER-)
tumor cell line GATA3 was shown to interact with
BRCA1 to repress genes associated with triple nega-
tive and basal-like breast cancer. In cases of muta-
tion, BCRA1 cannot bind to GATA3, which led to the
absence of a protein complex with the formation of
drug-resistant breast cancer and its mesenchyme-
like phenotype [9]. There is an evidence in the lit-
erature that somatic mutations of the GATA3 gene,
changes in its expression characteristics, as well
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B ciayuaax myranuu BCRA1 He MoeT CBA3BIBATH-
csa ¢ GATAS, 4TO MPUBOAMIIO K OTCYTCTBUIO OEJIKO-
BOT'0 KOMILJIeKca ¢ OPMUPOBAaHUEM JIEKAPCTBEHHO-
yeroituuBoro PM2K u ero me3erxumoroio6Horo de-
HoTuIma [9]. B muTepaType uMeroTcs JaHHBIE, UTO CO-
Maruueckue myTtaiuu rena GATA3, U3MeHEeHU eTo
SKCIIPECCUOHHBIX XapaKTEPUCTUK, a Takike abep-
panuu ABJAAIOTCA OJHUMU U3 Haubosiee BCTpeua-
IOIIUXCA B MOMYJIAIUY, YTO, HECOMHEHHO, UTPAeT
poJib B MexaHu3Max nmatoreneza PMXK [10, 11]. Tak, B
OJTHOM W3 IIOCJIEJJHUX HCCJIEIOBAaHUN OBLIO TIOKa3a-
HO, UTO Haysmune myrtanui rena GATA3, TP53 nin
PIK3CA y nanyeHTOK C JIOMHUHAJIBHBIM PaKOM MO-
JIOYHOU KeJie3bl BJIMSJIO Ha IPOTHO3 U 3 PEeKTHB-
HOCTb T€pAIIUH, YTO IO3BOJINJIO aBTOPAM IIPEJIII0JIO-
JKUTh, UTO T€HHOE NMPO(UINPOBAHUE C Pa3/IeIEHU-
€M TaKHX ITaI[UEHTOK Ha HNOATPYIIIIBI IOMOKET B OY-
JIyIeM WHAWBUIYAJIU3UPOBATH MOAXOM K TaKTHUKe
neueHns 6oabpHBIX PMOK [12].

Ha aHHbIi MOMEHT pe3ysIbTaThl UCCIIeT0BAHUA
TpaHcKpunuoHHOTo (dakTopa GATA3 y GOJIBHBIX
€ KapIMHOMOU MOJIOYHOU KeJIe3bI KaK IPOTHOCTHU-
YecKOro MapKepa IIPOTHUBOPEUYMBHI M HEOIHO3HAU-
HbI. 13BECTHO, UTO SKCIIPECCHs ITOro OesiKa B Ommy-
XOJIEBBIX KJIeTKaX y nanueHTok ¢ PM2K conps:xeHa ¢
JIyYIIIUM IIPOrHO30M U BBIXKHBAEMOCTHIO [13, 14]. Ha-
MIPOTUB, UMEIOTCS JJAHHBIE, UTO NarueHTKku ¢ ER— u
GATA3+ PMJK umesu Xy Ty o BbI?KHBAeMOCTb [15].
Janubie o posii GATA3 B IpOrHO3MPOBAaHUU OTBeE-
Ta Ha JIeYeHUe TaKKe HeOTHO3HAYHBIL. 113BeCTHO, UTO
skcrpeccus GATAS y 60JIbHBIX KAPITMHOMOU MOJIOU-
HOU JKeJIe3bl KOPpeJUpyeT ¢ OJaronpHATHBIM OT-
BETOM Ha SHIOKPHUHHYIO Tepamnuio [16], Torma Kak B
Ipyrux paborax skcrnpeccus GATAS He nmena mpo-
THOCTHUYECKOTO 3HAUEeHU [17].

FOXA1 — TpaHCKPUIIIIMOHHBIA (aKTOp, UTpa-
IOIUH KJIIOUEBYIO POJIb B AU GEePEHIIITPOBKE U ITPO-
audepanuy JIOMUHAIBHBIX KJIETOK MOJIOUHOH Ke-
JIe3pl U ABJAIUNACA CTUMYJIATOPOM KJIETOYHO-
ro poctra. FOXA1 cBa3pIBaeTcsA ¢ XpOMaTUHU3UPO-
BanHOU JTHK, OTKpBIBasi XpOMaTUH U CIOCOOCTBYS
B3anmMOJIeCcTBUIO ajib(da-pernentopoB ER ¢ ero mu-
meHAMU. Py uccieoBaHUN MOKa3aIl, YTO MOBbI-
IIeHHBIH ypoBeHb sKkcnpeccun FOXA1 B omyxose-
BBIX KJIETKAX aCCOIMMPOBAH C JIYYIIUM IIPOTHO30M
B rpyIine 60bHBIX ¢ ER-IIOJIOKUTETBHBIM CTATyCOM
onyxosn [18, 19]. Takxke skcnpeccusi FOXA1 cBs-
3aHa ¢ (yHKIMOHAJIBHBIM KOMIIJIEKCOM pelenTopa
SCTPOTreHA U, BEPOATHO, IOJIOKUTEIBHBIM OTBETOM
Ha TOpMOHaJIbHYIO Tepanuio. Kpome Toro, FOXA1
crioco6CTByeT TpoleccaM TPAHCKPUIIIUMH TaKUX
OesikoB, kak E-xajrepuH, U UHTUOUTOpa KJIETOY-
HOH IUKJINH-3aBUCUMOM KuHa3s! p27 (Kip1), Tem ca-
MBIM IIPUBO/IS K JIeaKTUBAIIMY KJIETOYHOU OBUK-

as aberrations are among the most common in the
population, which undoubtedly plays a role in the
mechanisms of breast cancer pathogenesis [10, 11].
So, in one of recent study, it was shown that the
presence of GATA3, TP53 or PIK3CA gene muta-
tions in patients with luminal breast cancer af-
fected the prognosis and effectiveness of therapy,
which allowed the authors to suggest that gene
profiling with the division of such patients into
subgroups will help in the future individualize the
approach to the tactics treatment of breast cancer
patients [12].

Currently, the results of a study of the tran-
scription factor GATA3 in patients with breast
carcinoma as a prognostic marker are contradic-
tory and ambiguous. It is known that the expres-
sion of this protein in tumor cells in patients with
breast cancer is associated with a better prognosis
and survival [13, 14]. In contrast, there is evidence
that patients with ER— and GATA3+ BC had poorer
survival rates [15]. Data on the role of GATA3 in
predicting a response to treatment is also ambigu-
ous. It is known that GATA3 expression in patients
with breast carcinoma correlates with a favorable
response to endocrine therapy [16], while in other
studies GATA3 expression was not predictive [17].

FOXA1 is a transcription factor that plays a key
role in the differentiation and proliferation of breast
luminal cells and is a stimulator of cell growth.
FOXA1 binds to chromatinized DNA, opening up
chromatin and facilitating the interaction of ER al-
pha receptors with its targets. A number of studies
have shown that an increased level of FOXA1 ex-
pression in tumor cells is associated with a better
prognosis in the group of patients with ER-positive
tumor status [18, 19]. Also, the expression of FOXA1
is associated with the functional complex of the es-
trogen receptor and, probably, a positive response
to hormonal therapy. In addition, FOXA1 promotes
the processes of transcription of proteins such as E-
cadherin and the inhibitor of the cyclin-dependent
kinase p27 cell (Kip1), thereby leading to inactiva-
tion of cell motility and, consequently, to a decrease
in the invasive properties of tumor cells and metas-
tasis [20]. In cases of triple-negative breast cancer,
negative expression of FOXA1, as well as GATAS, is
more often observed [21].

ELF5is a protein of the ETS family of transcrip-
tion factors encoded in the 11p13—15 area of the ge-
nome and is located in the epithelial cells of various
tissues, including the luminal cells of the mamma-
ry gland, responsible for the formation of lobules
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HOCTH, a CJIe/IOBaTeJIbHO, K CHUKeHHUIO0 UHBA3UBHBIX
CBOMCTB OIyXOJIEBBIX KJIETOK M MeTacTa3upoBa-
Hus [20]. B cayuasx Tpukabpl HeratuBHOTO PMJK
yame HaOJIO/laeTcss OTPULIATE/IbHAS SKCIIPECCUS
FOXA1, a takxe GATA3 [21].

ELF5 sBisiercs 6eskom cemerictBa ETS TpaHe-
KPHUIIIMOHHBIX (aKTOPOB, KOAUPYEMBIX B 11p13—15
obJlacTi TeHOMa M HAXOUTCS B BIUTETHUAJIBHBIX
KJIETKAX Pa3JIMYHBIX TKAHEU, B TOM YUCJIE U B JIIO-
MUHAJIBHBIX KJIETKaX MOJIOUHOH jKeJsie3bl, OTBedas
3a (GOpMHpOBAHUE JI0JIEK BO BpeMs OepeMeHHO-
CTH ¥ pasBUTHE MPOAYLHUPYIOIIUX MOJIOKO JIIOMHU-
HAJIBHBIX KJIETOK IOCPEJCTBOM aKTHBAI[UU CHUCTeE-
mbl RANK-turangos [22, 23]. IMeroTcss JaHHBIE O
TOM, UYTO B OIyXOJIEBBIX KJIETKAX IPU JIIOMUHAIIb-
Hom PM2K mexny ER u ELF5 dopmupyercs B3aum-
Has OTPHUIATEIPHO-PETYIATOPHA S IETIIA, B KOTOPOH
npeobaazaet neiicreue ER u, Takum o6pasom, 1oz-
Jlep>KuBaeTcs HU3kui ypoBenb ELF5, u Hao60poT:
pu 6a3aJIbHOIIOIOOHOM paKe MOJIOUYHOH 3KeJIe3bl
OTMeuaeTcs BRICOKUH ypoBeHb dkcrpeccuu ELF5 mo
cpaBHeHU10 ¢ ER, 4TO rOBOPUT O CHUKEHU U UyBCTBU-
TeJIPHOCTHU K IIPOBOIUMOI aHTHUACTPOreHOBOH Tepa-
nuu [24, 25]. EcTh JaHHBIE O TOM, UTO TPAHCKPHII-
nuoHHBIH dakTop ELF5 urpaer Kio4yeBy0 poyib B
MexaHU3MaX SMUTeINaTbHO-Me3eHXUMaIbHOTO Iie-
pexona (OMII). B sxcnepumenTax in vitro u in vivo
Ha MOJIeJIAX KJIeTOYHOH JuHun Mbleir MMTV-neu
¢ PMXK nokazano, uytro ELF5 nogasaser 9MII, He-
IIOCPEJICTBEHHO MHTUOUPYS TPAHCKPUIIIIUIO TAKOTO
beJika, kak Snail2 [26].

B mociyiesiHue roAbl BeAyTCA UCCAETOBAHUSA Ta-
KUX F'UCTOJIOTUYECKUX KpUTEPHUEB, Kak (GeHOMEH pe-
TPaKIUH U Kpay/MHIa, KOTOpble 00HAPYKUBAIOTCA
B KapIMHOMaxX MHOTHX JIOKaju3anuel. l3BecTHO,
YTO HaJIWYUe JIAHHBIX IPU3HAKOB B TKAHU HOBOOD-
pazoBanus y 6016HBIX ¢ PM2K accoriuupoBaHo ¢ BbI-
COKMM DPHCKOM JIMM(OT€HHOTO MeTacTa3UuPOBaHUA
¥ He0JIarONpUATHBIM ITPOTHO30M [27].

Takum o06pa3oM, HECMOTpsI Ha OOJIBIIIOE YHC-
JI0 paboT, MOCBAIIEHHBIX n3ydeHuio poin GATA3,
FOXA1 u ELF5 nmpu pake MOJIOUHOU >KeJie3bl, He-
JIOCTAaTOYHO HCCJIe/IOBaHA CBA3b JAHHBIX (DaKTO-
poB 1ipu somuHasgbHOM PMIK ¢ kinHUKO-MOpdo-
JIOTMYECKUMHU [TapaMeTPaMU OITYXOJIH.

IEJb NCC/IEAOBAHUNA

M3y4nuTh SKCHPECCUI0 TPAHCKPUIITHOHHBIX
daxropoB GATA3, FOXA1, ELF5 B 3aBUCUMOCTH OT
KJIMHUKO-MOP(QOJIOTUUECKUX XAPAKTEPUCTUK JIIO-
MHWHAJIPHOTO PaKa MOJIOUHOU 7KeJIE3hI.

MATEPHWAJIBI 1 METO/AbI
B uccienoBanue BKJIIOUEHA 101 HMAIUEHTKA C

KapIIMTHOMOU MOJIOYHOM 3KeJIe3bl CTATUN T_N_M,.

during pregnancy and the development of milk-
producing luminal cells by activating the RANK
system ligands [22, 23]. There is an evidence that
a mutually negative regulatory loop is formed be-
tween ER and ELF5 in tumor cells in luminal breast
cancer, in which the action of ER predominates and
thus low ELF5 levels are maintained and vice versa:
with basal-like BC, a high level of expression ELF5
compared with ER, which indicates a decrease in
sensitivity to ongoing antiestrogen therapy [24, 25].
There is evidence that the transcription factor ELF5
plays a key role in the mechanisms of the epithe-
lial-mesenchymal transition (EMT). In vitro and
in vivo experiments on cell line models of MMTV-
neu mice with BC showed that ELF5 suppresses
EMT by directly inhibiting the transcription of a
protein such as Snail2 [26].

In recent years, studies have been conducted
on such histological criteria as the phenomenon of
retraction and crowding, which are found in many
localized carcinomas. It is known that the presence
of these signs in neoplastic tissue in patients with
BC is associated with a high risk of lymphogenous
metastasis and an unfavorable prognosis [27].

Thus, despite the large number of studies on
the role of GATA3, FOXA1, and ELF5 in BC, the re-
lationship of these factors in luminal BC with the
clinical and morphological parameters of the tumor
has not been adequately studied.

AIM OF THE RESEARCH

To study the expression of transcription factors
GATA3, FOXA1, ELF5 depending on the clinical
and morphological characteristics of luminal BC.

MATERIALS AND METHODS

The study included 101 patients with stage
T,_N,_ M, breast carcinoma. All the participants
of the study were treated at the Cancer Research
Institute (Tomsk) in the period from 2015 to 2018.
All women underwent surgery in the volume of
radical mastectomy or sectoral resection without
neoadjuvant therapy. The aged patients from 30
years to 81 years, the average age of 54.9 + 10.4;
33% of patients had retained menstrual function,
and 68% had menopause. The molecular biological
the tumor subtype was evaluated based on the data
of core-biopsy of the breast (immunohistochemical
study to ER, PR (progesterone), Ki-67, Her2/neu).
Criteria for inclusion in the study: luminal BC, lack
of preoperative treatment. The exclusion criterion
is stage IV of the disease.
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Bce ygyacTHUIIBI HCCIT€IOBAHU ST ITPOXO/TUIIH JIEUEHHE
B HUU onkonorun ®I'BHY «ToMckuii HaIMOHAIb-
HBIU MCCJIEJIOBATEILCKUHN MeUITMHCKUH eHTp Poc-
CUUCKOH aKaJIeMUH HAyK» B IEPHOJ, C 2015 110 2018 T.
BceM sxeHImHAM ObL1a IIPOBE/IEHA OIIEPAIUs B 00b-
eMe paJInKaIbHOW MAaCTOKTOMHU JIUOO CEKTOPaJIb-
HOH pe3sekiiuu 0e3 HeOa'bIOBAHTHOU Tepanuu. Bos-
pact manueHToOK — OT 30 JieT 70 81 rojia, CpeaHui
BO3pPACT 54.9 + 10.4 I. Y 33 % mamueHTOK OblIa co-
XpaHeHa MeHcTpyasibHad QyHKIUA, ay 68 % nmesna
MecTO MeHomay3a. MoJIeKyJIsIpHO-O10IOTHIECKUI
CyOTHIT OIyXOJIM OIEHWBAJICA HA OCHOBAHUM JIaH-
HBIX cOre-OMOIICHH MOJIOUHOU 2KeJie3bl (MMMYHO-
rUCTOXUMUYECKOe uccyenoBanue k ER, PR (mpore-
crepony), Ki-67, Her2/neu). Kpurepuu BrI0ueHUs
B HCCJIeloBaHue: TIoMUHaIbHbINH PMJK, oTcyTcTBIE
MIpeIoNEPAIIMOHHOTO JieueHus. Kputepuil MCKIIO-
yenus — IV crazus 3abosieBaHusA.

Mopdosioruueckoe HUCCIeIOBAHUE ITPOBOJIH-
JIOCh TIO CTaHJApTHOH MeTonuke. OIeHUBAJIUChH
(parMeHTHI IEPBUYHOTO OITYyXOJIEBOTO y3Jia, a TaK-
JKe yZajsieHHble JuMdaTHyeckue y3Jbl. B mpenapa-
TaXx ¢ IEPBUYHON OITyXOJIbIO yCTAaHABIUBAJICSA THCTO-
JIOTUYECKUH BapUaHT paKa MOJIOYHOU 3KeJe3bl CO-
mracHo kiaccudukamuu BO3 (2012). Jlumdarmye-
CKHe y3JIbl OIIEHWBAJIMCh HA IIPEJIMET METacTaTH-
yeckoro mopakeHus. CTeneHb 3JI0Ka4eCTBEHHOCTHU
OIyXOJIU Ompezessiiach 10 HOTTUHTeMCKOU IKa-
se (Bloom — Richardson — Elston grading), BkJito-
YJalomed OleHKY KOJIUYecTBa TyOyJsT U KeJIE3UCTHIX
CTPYKTYP, SAJEPHOTO MOJTUMOpP(}U3Ma U MUTOTHYE-
CKOU aKTHUBHOCTH. B KaK/loM cilyyae aHAJIM3UPO-
BaJIOCh HAJIUYHE U OTCYTCTBHUE (peHOMEHA peTpakK-
WU U KpayJWHTa, CTENeHb BHIPAKEHHOCTH BOCIIA-
JINTEJIbHON WHGUIBTPAIIUKA OLEHWBAIH B Oasiax
(1 6anmn — ciaboBbIpakeHHAs] WU OTCYTCTBYET,
2 fajy1a — yMepeHHO BblpakeHHasI, 3 basia — pes-
KO BBIpa)KEHHA ).

MMMyHOTHCTOXUMUYECKOE HCCJIeIOBAHUE TIPO-
BOZIMJIOCH IO CTAaHJAPTHOW METOAWKe. Bbuim uc-
MI0JIb30BAHBI TTOJIUKJIOHAJIbHBIE KPOJIUYbU aHTUTE-
na ¢dupmsl Flarebio k GATA3, FOXA1 u ELF5. Pa-
Ooure pasBeZieHHs 1 : 200, 1 : 100 U 1 : 150 COOT-
BETCTBEHHO. B KayecTBe MOJIOKUTEILHOTO KOHTPO-
Jisl HaMHU OBLJIM MCIOJIb30BAaHBI CPE3bl HOPMAaJIbHOU
TKaHU MOJIOYHOH KeJie3bl. B oIeHKy OBLIN BKIIIO-
YeHbI TAKHe NTapaMeTPhl, KAK HAJIMUHUE SKCIIPECCHU
MapKepoB (I0JI0KUTEbHAS TUO0 OTpUIIATEIbHAS),
WHTEHCUBHOCTD dKcIpeccud (Irkasa ot 1 o0 3 6as-
JIOB), & TAKKE YPOBEHD OIyXOJIEBBIX KJIETOK C MIO3H-
TUBHBIM HMMYHHBIM OKpAIlIUBAaHUEM K HCCIEIye-
MOMY aHTUTEJTY (Ha 1000 KJIETOK B 10 TOJISIX 3pEHUS
[IpU YBEJIUYEHUH 400). JIOTIOTHUTEIHHO OIeHUBAJI-
csI XapaKTep pacrpesiesieHusT aHaTU3UPyEMbIX Map-

Morphological research was carried out accord-
ing to standard methods. Fragments of the primary
tumor node, as well as removed lymph nodes were
evaluated. In preparations with a primary tumor, a
histological variant of BC was established accord-
ing to the WHO classification (2012). Lymph nodes
were evaluated for metastatic lesions. The degree of
malignancy of the tumor was determined according
to the Nottingham scale (Bloom — Richardson —
Elston grading), including an estimate of the num-
ber of tubules and glandular structures, nuclear
polymorphism and mitotic activity. In each case the
presence and absence of the phenomenon of retrac-
tion and crowding was analyzed, the manifestation
rate of inflammatory infiltration was evaluated in
points (1 point — mild or absent, 2 points — moder-
ately expressed, 3 points — pronounced).

Immunohistochemical studies were carried
out according to standard methods. “Flarebio”
polyclonal rabbit antibodies to GATA3, FOXA1 and
ELF5 were used. Working dilutions were 1 : 200,
1:100 and 1 : 150 respectively. As a positive control
we used sections of normal breast tissue. The eval-
uation included parameters such as the presence of
marker expression (positive or negative), expres-
sion intensity (scale from 1 to 3 points), as well as
the level of tumor cells with positive immune stain-
ing for the test antibody (per 1000 cells in 10 fields
of view at 400 magnification). Additionally, the
nature of the distribution of the analyzed markers
in the tumor was evaluated. In the case of uniform
staining in tumor cells, regardless of its intensity,
expression was considered homogeneous. The pres-
ence of foci with positive and negative expression,
as well as foci with varying degrees of staining,
were treated as heterogeneous expression.

Statistical analysis of the data was performed
using the STATISTICA10 program using analysis
of variance and ¥ criterion. Results with p < 0.05
significance of differences are discussed.

RESULTS AND DISCUSSION

In our study, the distribution of transcription
factors in the tumor in patients with invasive car-
cinoma of a nonspecific type was as follows: in 96
(95.1%) — positive expression of the GATA3 marker
versus 5 (4.9%) with negative; positive expression
of FOXA1 — in 91 (90.1%) patients, negative — in
10 (9.9%); positive expression of ELF5 was ob-
served in 89 (88.1%) patients, against 12 patients
(11.9%) with negative. Depending on the expression
variants of the studied markers, the patients were
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KEPOB B OIIyX0JIU. B ciiyyae paBHOMEPHOI'0O OKpalllu-
BaHMsA B OIIyXOJIEBBIX KJIETKAaX, HE3aBUCHUMO OT ero
UHTEHCUBHOCTH, SKCIIPECCHUIO CYUTAIIN TOMOT€HHOM.
Hanmuwne pokycoB ¢ TO3UTUBHON 1 HETATHBHOM 3KC-
Ipeccuel, a Tak>Ke 04aroB ¢ pa3jMYHON CTEIEeHBI0
BBIPA’KEHHOCTH OKPAIIMBAaHUSA TPAKTOBAJIU KaK Ie-
TEPOreHHYI0 3KCIIPECCHIO.

CraTucTuyecKuil aHau3 JaHHBIX IIPOU3BO-
auica ¢ nomompio nporpaMmmbl STATISTICA10 c
NIpUMeHeHUeM JIUCIIEPCUOHHOIO aHau3a U KpUTe-
pus x2. O6CyKIAITCA Pe3yJIbTaThl C JIOCTOBEPHO-
CTBHIO Pa3JINYuil 0pu p < 0.05.

PE3YJIBTATBI 1 OBCY2KJIEHUE

B Hamem ucciiefjoBaHUU pacrpezeseHue Gak-
TOPOB TPAHCKPHUIIIIUU B OMyXOJIM y TAIUEHTOK C
WHBA3WBHOU  KapIMHOMOH  HecHerugpUIeCcKoro
THIa OBLIO CeAyIoUUM: ¥ 96 (95.1 %) — MO3UTHUB-
Has skcupeccus mapkepa GATA3 npotus 5 (4.9 %)
C HeTaTHUBHOH; mo3uTHBHAsA dKcrpeccus FOXA1 —
v 91 (90.1 %) maIueHTKY, HeraTuBHasA — y 10 (9.9 %);
no3uTuBHas skcnpeccuss ELF5 — y 89 (88.1 %) na-
[IUEHTOK, IMPOTHUB 12 ManueHToK (11.9 %) — ¢ Hera-
THUBHOU. B 3aBHCHMOCTH OT BApUAHTOB HKCIIPECCHU
HCCJIeTyEMbIX MapKepOB OOJIbHBIE PACIIPEIEeTUIUCH
cJreIy oM 006pa3oM: 79 ManueHTOK HMen (peHo-
tun GATA3+ FOXA1+ ELF5+, y 8 ormeuasnach 1o3u-
TUBHAaA sKcnpeccud ToIbko GATA3 u FOXA1,y 4 oT-
mevascsa ¢perHorun FOXA1+ ELF5+ GATA3—, y 3 ma-
nueHTok — GATA3+ FOXA1- ELF5-, y 5 nanuen-
Tok — GATA3+ ELF5+ FOXA1—, y 1 60JIbHOH OTMe-
yasiach no3uTuBHaA skcpeccusa ELF5 u 1 manuenT-
Ka Oblyla ¢ HETaTUBHOHN HKCIPECCHEl BCeX TPeX HC-
cJIelyeMbIX MapKepOB.

Ha mepBoM 3Tame MpoBeieH aHAJIU3 3KCIpec-
CUH W3yYaeMbIX TPAHCKPUIIIIMOHHBIX (AKTOPOB B
3aBUCHUMOCTH OT BO3PacTa, COCTOSHUS MEHCTPY-
anbHON (YHKIHH TANUEHTOK, MOJIEKYISPHO-
reHeTUYecKoro cybruma (JIroMuHaIbHBIH A, B1, B2),
a Tak’Ke cTaJuu 3a00JieBaHHUs. YCTAHOBJIEHO, UTO
YacTOTa SKCIPECCUU U TMPOIEHT MO3UTHBHO OKpa-
IIEHHBIX OIyX0JyeBbIX KJIeTOK K GATA3, FOXA1 u
ELF5 cratryecku He OTJIMYAJIUCh B 3aBUCUMOCTH OT
MIPUBEJIEHHBIX BBIIIE XapaKTEPUCTHK.

OpHako npoueHT skcnpeccun ELF5 B omyxosu
JIOCTOBEPHO OT/IMYAJICSI B 3aBUCUMOCTHU OT pa3Mepa
IIEPBUYHOM OITyX0JIH. TaK, TPU OTCYTCTBUHU SKCIIPEC-
cuu B onyxosu ELF5 (puc. 1) pazmep HOBooOpa3oBa-
HUsI ObLJI 3HAYHUMO OOJIBIIIE 0 CPABHEHUIO C TPYTITION
MMAIMEeHTOK, B KOTOPOU 3KCIPECCUsi JAaHHOTO Map-
Kepa ObLIa MO3UTUBHOM (2.45 + 0.9 U 1.8 + 0.8 cMm
COOTBETCTBEHHO, F = 5.2, p = 0.02). AHajloruyHast
TeHAeHIus Habomatack u s FOXA1 (2.43 + 1.08
1 1.9 £ 0.8 CM COOTBETCTBEHHO, F = 3.7, p = 0.05). [l1s1

distributed as follows: 79 patients had the GATA3+
FOXA1+ ELF5+ phenotype, 8 had positive expres-
sion of only GATA3 and FOXA1, 4 had the FOXA1+
ELF5+ GATA3- phenotype, 3 patients had GATA3+
FOXA1- ELF5-, 5 patients had GATA3+ ELF5+
FOXA1-, 1 patient showed positive expression of
ELF5 and 1 patient had negative expression of all
three markers studied.

At the first stage the expression of the stud-
ied transcription factors was analyzed depending
on the age, the state of the menstrual function of
the patients, the molecular genetic subtype (lumi-
nal A, B1, B2), as well as the stage of the disease.
It was found that the frequency of expression and
the percentage of positively stained tumor cells for
GATA3, FOXA1 and ELF5 did not statistically dif-
fer depending on the above characteristics.

However, the percentage of ELF5 expression in
the tumor was significantly different depending on
the size of the primary tumor. So, in the absence of
ELF5 expression in the tumor (Fig. 1), the size of
the neoplasm was significantly larger compared to
the group of patients in which the expression of this
marker was positive (2.45 + 0.9 and 1.8 + 0.8 cm
respectively, F = 5.2, p = 0.02) . A similar trend was
observed for FOXA1 (2.43 + 1.08 and 1.9 + 0.8 cm
respectively, F = 3.7, p = 0.05). For GATA3 we did not
find such a dependence (1.8 + 0.8 and 1.9 + 0.8 cm
respectively, F = 0.08, p = 0.76). It should be noted
that in the study of the dependence of the expres-
sion of GATA3, FOXA1 and ELF5 on the size of the
neoplasm, statistically significant data were not ob-
tained.

At the second stage, we examined the param-
eters of marker expression depending on the mor-
phological characteristics of the neoplasm. One of
these parameters, as well as an important prognos-
tic criterion, is the degree of carcinoma malignancy.
According to our data, the expression of the studied
transcription factors did not significantly depend
on this histological criterion.

An important parameter in BC is the presence
of receptors for ER and PR in carcinoma. We found
that the expression of GATA3 and FOXA1 was sig-
nificantly lower in patients with negative expres-
sion for progesterone receptors (87.2 + 22.15 and
98.15 + 6.14% respectively, F = 14.3, p = 0.0002;
77.65 + 29.93 and 92.2 + 19.04% respectively,
F = 5.14, p = 0.02). According to a number of stud-
ies, patients with ER+ / PR— receptor status are
characterized by a lower level of ER expression, N+
status, a larger tumor size, as well as a weaker re-
sponse to hormonal therapy.
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Puc. 1. HeratusHas skcrpeccus ¢pakropa ELF5 (aaepHast) B OIyXoJsIeBbIX KJIETKaX HHBA3UBHOHN KapIIMHOMBI MOJIOYHOH
3KkeJie3bl Hecrienuduueckoro Tuna (x10). UmmyHorucroxumuueckoe (MT'X) uccieioBanme
Fig. 1. Negative expression of factor ELF5 (nuclear) in tumor cells of invasive breast carcinoma of a non-specific type
(x10). Immunohistochemical (IHC) study

GATA3 momo6HOM 3aBUCUMOCTH HAMU OOHAPYKEHO
He 6110 (1.8 £ 0.8 1 1.9 £ 0.8 ¢M COOTBETCTBEHHO,
F =0.08, p = 0.76). CTOUT OTMETHUTD, YTO IIPU HCCIIE-
JloBaHUU 3aBucuMocTH skcnpeccunt GATA3, FOXA1
u ELF5 ot pasmMepa HOBOOOpa30BaHUS CTATUCTHUE-
CKU 3HAYHUMBIX JIAHHBIX TIOJIyYeHO He ObLIO.

Ha BTOpOM 3Tare Mbl UCCII€I0BAIN TapaMeTPhI
DKCIPECCUU MAPKEPOB B 3aBUCUMOCTH OT MOP(0oI0-
TUYECKUX XapaKTEePUCTHK HOBooOpaszoBaHus. Of-
HUM U3 TaKUX apaMeTPOB, a TAKKe BaKHBIM IIPO-
THOCTUUYECKUM KPUTEPUEM SIBJISETCS CTEINEHb 3J10-
KauecTBEHHOCTH KapiuHoM. CoryiacHO HallluM JjaH-
HBIM 3SKCIpPECCUS HCCIEAYyEeMBIX TPAaHCKPHUIIIIHOH-
HBIX (DAaKTOPOB CYIECTBEHHO He 3aBUCEJIA OT JIAHHO-
T'0 TUCTOJIOTUYECKOTO KPUTEPHUSI.

BaxxnbpiM mapamerpom npu PMXK asisger-
cs HaJiMuWe B KapuuHoMe pernentopoB K ER u PR.
Hamu 6b110 06HApyskeHO, uTO sKcupeccuss GATAS
u FOXA1 Oblyta 3HAUMMO HUKE Y MaI[UeHTOK C He-
TaTUBHOM DKCIPECCHed K PEIeNnTopaM IMporecTepo-
Ha (87.2 + 22.15 u 98.15 + 6.14 % COOTBETCTBEHHO,
F =14.3, p = 0.0002; 77.65 + 29.93 1 92.2 + 19.04 %
COOTBETCTBEHHO, F = 5.14, p = 0.02). Ilo jaHHBIM
pAna ucciaemoBaHuii marueHTKH ¢ ER+/PR— pe-
IENTOPHBIM CTaTyCOM OTJIUYAIOTCSA O0Jiee HU3KUM
ypoBHeM skcripeccnu ER, N+ crarycom, 60abIIuM
pasMepoM OITyXOJIH, a Takyke Oojiee c1abbIM OTBe-
TOM Ha IIPOBOAMMYIO TOPMOHOTEPAIIHIO.

Bosbitiolt wHTEpec BhI3BIBAJ (EHOMEH Kpay-
JIMHTa, KOTOPHIA XapaKTEPHUBYETCS CKOIUIEHUEM U
CKyYHBaHHEM KJIETOK B eIMHUIE OoObeMa BCIIE/-
CTBHE TOBBIIIEHHON Mposudepanuu U HapyIeHui
anonTosa KJjeTok. [IpoBeieHHasi HAMU OllEHKA CBS-
31 BBIPAKEHHOCTH SKCIPECCUU HCCJIEIYEMBIX Map-

Of great interest was the phenomenon of
crowding, which is characterized by the accumula-
tion and crowding of cells per unit volume due to
increased proliferation and impaired cell apopto-
sis. Our assessment of the link between the expres-
sion of the studied markers (GATA3, FOXA1, ELF5)
and the phenomenon above described did not show
statistically significant results (F = 1.26, p = 0.2;
F =1.24,p = 0.2; F = 2.25, p = 0.1 respectively).

Infiltration by immune cells in the tumor is
the part of the microenvironment involved in many
processes, including proliferation, angiogenesis,
apoptosis, invasion, and others. An analysis was
made of the studied transcription factors in the tu-
mor, depending on the degree of inflammatory in-
filtration in the stroma of the neoplasm. It was re-
vealed that the expression of GATA3, FOXA1, ELF5
does not differ in tumors with different degrees of
infiltration by immunocompetent cells (p = 0.3,
p = 0.6, p = 0.7 respectively).

The study of the parameters of lymphogenous
metastasis in BC patients depending on the expres-
sion characteristics of the studied markers showed
a connection between tumor progression and such
an indicator as the expression pattern. Thus, the
homogeneous expression of transcription factors
GATA3 and ELF5 in tumor cells (Fig. 2) was ob-
served in patients with the presence of metastases
in the lymph nodes (N+) (Table 1).

In assessing the dependence of the expression
pattern of the transcription factor FOXA1 on the
frequency of lymphogenous metastasis, we found a
tendency of a similar direction (}® = 3.6, p = 0.05).
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kepoB (GATA3, FOXA1, ELF5) ¢ onmrcaHHBIM BBIIIIE
¢deHOMEHOM He TOKa3ajia CTATHUCTHYECKU 3HAYM-
MbIX pe3yabTaToB (F =1.26, p = 0.2; F=1.24,p = 0.2;
F = 2.25, p = 0.1 COOTBETCTBEHHO).

Nuadunprpanua UMMYHHBIMH KJIETKAMHU B OITY-
XOJIH SIBJISIETCS YaCThI0 MUKPOOKPY KEHU S, yUaCTBY-
IOIIEr0 BO MHOTHX ITPOIieccax, BKJIIOUAsl mpostude-
paiuio, aHTUOTeHe3, aloITO3, HHBA3WUIO U JIp. Bbia
MPOBEJIEH aHaJIN3 H3ydaeMbIX (HaKTOPOB TPaHC-
KPHUIIIUU B OIyXOJH B 3aBHCHMOCTH OT CTEIIEHH
BOCITAJIUTEIBHON HH(UIBTPAIUA B CTPOME HOBO-
obpasoBaHus. BeisiByieHO, uTO sKcmpeccusi GATAS,
FOXA1, ELF5 He oTyinyaeTcs B OIyX0JIAX C Pa3JIny-
HOH CTeleHbI0 NHPUIBTPAIIUA KMMYHOKOMITIETEHT-
HBIMU KJIeTKaMu (p = 0.3, p = 0.6, p = 0.7 COOTBET-
CTBEHHO).

UccnemoBanue mapaMeTpoB — JTUMQOTEHHO-
ro meracrasupoBanus y 6ospHbIXx PMIK B 3aBuCcH-
MOCTH OT SKCIPECCUOHHBIX XapaKTEPUCTUK U3yda-
€MbIX MapKEPOB II0KA3aJI0 CBSA3b OIYXOJIEBOU IPO-
TPECCUU C TAKUM ITOKa3aTesieM, KaK XapaKTep 9KC-
npeccud. Tak, TOMOTeHHBIN XapaKTepP SKCIPECCUH B
OIyXOJIEBBIX KJIETKAX TPAHCKPUIIIMOHHBIX (aKTO-
poB GATA3 u ELF5 (puc. 2) oTMeuasics y mareHTOK
¢ HaJIMYWEM METAacTa30B B JIUM(aTUUYECKHUX y3J1axX
(N+) (Tabu. 1).

IIpu olleHKe 3aBUCUMOCTH XapaKTepa SKCIpec-
cuu TpaHckpuniuoHHoro gakropa FOXA1 ot ya-
CTOTBI JIUM(OTreHHOTO0 METAaCcTa3uPOBAaHUS HaMH
Obl1a OOHApy’KeHa TeHJEHIIMsI aHAJIOTUYHOH Ha-
mpaByieHHOCTH ()= 3.6, p = 0.05).

C ydJeToM TOro, 4YTO MeTACTaTUUECKOE Iopa-
JKeHre TUM@aTUUeCKUX Y3JI0B SBJISIETCS Hanbosee

Considering that metastatic damage to the
lymph nodes is the earliest manifestation of tu-
mor progression, the study of such a morphological
parameter as the retraction phenomenon (Fig. 3),
which is considered a factor contributing to the in-
vasion of tumor cells, was of interest.

When assessing the intensity of staining for
ELF5 and the presence of the phenomenon of re-
traction in the tumor, it was revealed that, with
pronounced marker expression, this histological
indication was significantly more often present
(Table 2). In addition, in 42 (63%) patients with a
detected retraction phenomenon in the neoplasm,
the expression of the transcription factor GATA3
was more homogeneous (¥ = 4.9, p = 0.02).

Our study of transcription factors GATA3, FOXA1
and ELF5 in a tumor in patients with invasive breast
carcinoma of the luminal molecular subtype revealed
a number of clinical and morphological features:

1. Link between the expression of ELF5 and
FOXA1 with the size of the neoplasm.

2. Significantly lower expression of GATA3 and
FOXA1 in patients with negative expression to PR
receptors, which may be associated with a violation
of the mechanisms of its transcription through the
signaling pathways of the studied markers, howev-
er, the results require further investigation.

3. Link between the expression variants of the
studied markers and such a parameter of tumor
progression as lymphogenous metastasis. With a
homogeneous expression of GATA3 and ELF5, lym-
phogenous metastasis was more often observed,
which was also associated with the presence of a
retraction phenomenon in the tumor.

Puc. 2. ITo3uTrBHAs TOMOTeHHAs SKCIpeccus (A/1epHasi) B OIyX0JIEBBIX KJIeTKaX MHBA3UBHOM KaPIIUHOMBI MOJIOYHOH
JKkeJie3nl Hecneruduueckoro tuna (x100). UI'X ucciieioBanue:
A — dakropa GATA3; B — daxropa ELF5
Fig.2. Positive homogeneous expression (nuclear) in tumor cells of invasive breast carcinoma of non-specific type
(x100). IHC:
A — of factor GATA 3; B — of factor ELF5
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Ta6uauna 1. Yacrora TUMQGOreHHOTO METACTa3UPOBAHUS B 3aBUCUMOCTH OT XapakTepa skciupeccuu GATA3 u ELF5y

GOJIbHBIX JIIOMUHATbHBIM paxKom MOJIOYHOM KeJIe3bl

Table 1. The frequency of lymphogenous metastasis depending on the expression pattern of GATA3 and ELF5 in patients

with luminal breast cancer

CocTostHIEe PErOHAPHBIX INM(DATHIECKUX Y3JI0B, a0c¢. (%)

;(apaKTe'p EECINECEHTT The state of regional lymph nodes, abs. (%) X p
Xpression pattern
No N+
GATA3
Tomorennslii (n = 66) / Homogeneous (n = 66) 38 (58) 28 (42)
Tereporennsii (n = 29) / Heterogeneous (n = 29) 24 (83) 5(17) 58 o.01
ELF5
T'omorensslii (n = 67) / Homogeneous (n = 67) 39 (58) 28 (42)
Teteporennsrii (n = 22) / Heterogeneous (n = 22) 18 (82) 4 (18) 40004

PaHHUM WPOSBJIEHHEM OITyXOJIEBOH IPOTPECCUU,
WHTEpPEC BBI3BIBAJIO HCCJIEOBAHHUE TAKOTO MOpdo-
JIOTUYECKOT0 TlapaMeTpa, Kak (peHOMEH peTpaKIuu
(puc. 3), KOTOPBIM cuuTaeTcsa (HaKTOPOM, CIIOCOO-
CTBYIOIIIIM WHBA3WH OITYXOJIEBBIX KJIETOK.

IIpu oneHKe UHTEHCUBHOCTH OKPAITUBAHUSA K
ELF5 n Hanuuns peHoMeHa PETPAKIINH B OTIYXOJIH
BBISIBJIEHO, UTO ITPU PE3KO BBIPAKEHHOU JKCIIpEC-
CUM MapKepa 3HAYHUMO Yalle MPUCYTCTBOBAJI JAaH-
HBIH THCTOJIOTMYECKUH MPHU3HaK (Tabs. 2). Kpome
TOrO, y 42 (63 %) manueHTOK ¢ 00HAPYKeHHBIM (pe-
HOMEHOM pEeTPAKIMU B HOBOOOPA30BAHUHU dUaIIe
OTMeUaJsics TOMOTEHHBIH XapaKTep SKCIPEeCCUH
TpaHckpuniuoHHoro ¢akropa GATA3 (2 = 4.9,
p = 0.02).

[IpoBeneHHOE HAMU HCCIIEIOBAHNE TPAHCKPHII-
nuoHHBIX dakTopoB GATA3, FOXA1 u ELF5 B omy-
X0JIU Y GOJIbHBIX MHBA3UBHON KApPIIMHOMOU MOJIOU-
HOH 2KeJie3bl JIIOMUHAJIBHOTO MOJIEKYJISPHOTO Cy06-

f%ﬂfﬂip
"%f -I". 1 | """11-.-- . 'lﬂ:'.
¥ is ,-. L

I~ Pl
i e BT
| Al ll‘.i_l."

'

The results of the study demonstrate the impor-
tance of the GATA3, FOXA1 and ELF5 proteins as
additional prognostic factors in assessing the risk of
lymphogenous metastasis in BC patients and can be
used to predict the course of the disease when choos-
ing management tactics for this category of patients.

CONCLUSION

Negative expression of ELF5 was found to be
associated with a large tumor size. Expression of
GATA3, FOXA1 is lower in patients with negative
expression to progesterone receptors. The pro-
nounced expression of ELF5 is associated with the
phenomenon of retraction. The character of expres-
sion of the studied markers is associated with the
development of lymphogenic metastasis.

Conflict of interest. The authors declare no
conflict of interest.

Puc. 3. Hammuue heHoMeHA peTpakiuu (yKasaHO CTpeJ‘IKOI/I) BOKPYT CTPYKTYP I/IH(‘l)I/IJIpraTI/IBHOI‘O KOMIIOHEHTa
WHBa3WBHOU KapIMHOMBI MOJIOUHOM KeJie3bl Hecteluduueckoro tuma (x100). OKpacka reMaTOKCHJIHHOM H 303UHOM
Fig. 3. The presence of a retraction phenomenon (indicated by an arrow) around the structures of the infiltrative
component of invasive breast carcinoma of a non-specific type (x100). Hematoxylin and eosin stain
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TabGauna 2. B3aumMocBsA3b MeK/Iy HHTEHCHBHOCTBIO sKciipeccuu ELF5 u HasmuneM peHOMeHa peTpakiuu y 60JIbHBIX

MHBAa3UBHBIM PAKOM MOJIOYHOH KeJse3sbl, abc. (%)

Table 2. Link between the intensity of ELF5 expression and the presence of the retraction phenomenon in patients with

invasive breast cancer, abs. (%)

DeHOMEH peTpaKIuu Cabas sKCIpeccus

YMepeHHas 9KcIpeccus

Pesko BbIpa*K€HHaA 3KCIIpeCCUu:A

Retraction phenomenon Weak expression Moderate expression Pronounced expression
OrcytcrByert (n = 28) 1(4) 13 (46) 14 (50)

Absent (n = 28)

[pucyrcryer (n = 61) 4(7) 8 (13) 49 (80)

Present (n = 61)

IIpumeuanue / Note. x*=11.8, p = 0.002.

TUIA BBIABUJIO DS, KJIMHUKO-MOP(QOJIOTHYECKUX
0COOEHHOCTEN:

1. Cesa3p skcnpeccnu ELF5 u FOXA1 ¢ pa3me-
pOM HOBOOOpPa30BaHUS.

2. 3HaunMo OoJsiee HU3KYI0 aKcipeccruio GATA3
u FOXA1 y nanfueHTOK ¢ HEraTUBHOU DKCIIPECCUEN K
peuentopam PR, 4T0, BO3MOKHO, CBA3aHO C HapyIIe-
HHEM MEXaHU3MOB €ro TPAHCKPUIII[UHU Yepe3 CUT-
HaJIbHBIE ITyTU UCCJIEyeMbIX MapKepPOB, OTHAKO I10-
JIydeHHbIE Pe3yJIbTaThl TPEOYIOT JTaJIbHEUIIErO HC-
CJIeJIOBAHU .

3. B3aumocBa3b BapHaHTOB HKCIIPECCUH HCCIIe-
JIyeMbIX MapKepoOB ¢ TAKUM IIapaMeTPOM OITyXoJie-
BOU IpoOrpeccud, Kak JUMGpOTeHHOE MeTacTa3upo-
BaHMe. [Ipy roMOreHHOM XapakTepe 3KCIpecCcUu
GATA3 u ELF5 yame Habsroamoch JTUMGOTeHHOE
MeTacTa3upOBaHUE, KOTOPOE TaKKe OBLIIO CBS3AHO C
HasinyueM (peHOMeHa PeTPaKI[UU B OIIyXOJIH.

Pe3ynbTaThl IPOBEAEHHOTO UCCJIEIOBAHUA Jie-
MOHCTPUPYIOT 3HaUUMOCTh 6esikoB GATA3, FOXA1
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3AK/IIOYEHUE

Herarusnas skcnpeccusa ELF5 acconuupoBana
¢ GOJIBIIIIM pa3MepPOM HOBOOOpa30BaHU . JKCIIpec-
cust GATA3, FOXA1 HUKe y TAaIMEHTOK C HETaTUB-
HOH BKCIpeccreil K pelentopam mporectepoHa. Pes-
KO BbIpaXkeHHasd sKkcipeccusa ELF5 cBa3aHa ¢ dpeHo-
MEHOM peTpaKkLIuU. XapaKTep 3KCIIpecCUuy u3ydae-
MBIX MapKepOB acCOLIMUPOBAH € pa3BUTHEM JIUMPO-
TFeHHOT'0 MeTacTa3upPOBaHUS.
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Morphometric study of the connective tissue cells of scleral flaps
in primary glaucoma depending on the level of the aqueous humor
retention
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AHHOTAIIUA

B pesernupoBaHHBIX B X0/I€ aHTUTJIAYKOMHBIX OTIEPAIUI CKJIEPATIbHBIX JIOCKYTaX y 60 MAaIeHTOB ¢ 6 pa3HbIMU (Pop-
MaMU [IEPBUYHON IJIayKOMBI UCCIJIEJIOBAHO COZIEPKAHUE KIJIETOK COEUHUTEBHON TKAHU — MAaTPUKC-TIPOIYyIIUPYIOIINX U
5JIEMEHTOB MHGUIBTPATa — C IOMOIIBI0 CPABHUTEIBHOTO MOP(MOMETPUYECKOTO aHAIN3a. bayyibHasA OlleHKa OT/IeJIBHO
MPOKCUMAIPHON U UCTAJIIBHOHN 30HBI CKJIEPHI IPU 2 opMax IJIAyKOMBI ¢ IPeTpabeKyIApHBIM YPOBHEM THAPOIHMHAMU-
YecKoro 6JI0Ka BhISIBIIIA JIOCTOBEPHO HAMOOJIbIIIEE KOJTUYECTBO MATPUKC-TIPO/IYIIUPYIOIIHNX KJIETOK IIPU BPOXK/IEHHOMH TJIa-
YKOME II0 CPABHEHHUIO C 3aKPHITOYTOJIbHOU. AHAIN3 4 (DOPM IJIayKOMBI ¢ TPAOEKYJIAPHBIM OJIOKOM IIOKa3aJl JOCTOBEPHO
6oJIbIllee CoZiepKaHre MAaTPUKC-IIPOAYIIUPYIONINX KJIETOK BIUIOTH /IO AUCTATBHBIX OTJEIO0B APEHAKHBIX MyTeH IpU MHT-
MEHTHOH U TICeB09KC(HOTUATUBHON IVIayKOME, UTO CITIOCOOCTBYET PA3BUTHIO YCKOPEHHOU PETEHI[UH OTTOKA BHYTPUTJIa3-
HOU kuAKOCTU. [ToTMMOPQHBIN XapaKTep CTPYKTYPHBIX U3MEHEHUH COeIMHUTEIFHON TKAHU JPEHAKHON CUCTEMBI TJIa-
32 OTIPEIeJIsieT 11eJ1ec006Pa3HOCTD UCIIOIb30BAHMS AUDGEPEHITPOBAHHOTO AJITOPUTMA IIPH IIJIAHUPOBAHUH 00heMa OIte-
PaTUBHOTO JIeUEHUs.

Karoueswvle cao8a: ri1aykoMa, CKIEPTbHBIN JIOCKYT, KJIETKUA COEUHUTEIBHON TKAaH!, MOP(hOMETpHS.

ABSTRACT

In scleral flaps resected during anti-glaucoma surgeries in 60 patients with 6 different forms of primary glaucoma, the
content of connective tissue cells — matrix-producing and infiltrate elements — was studied using comparative morpho-
metric analysis. The scoring of the proximal and distal sclera zones separately with 2 forms of glaucoma with a pretrabular
level of the hydrodynamic block revealed a significantly higher number of matrix-producing cells in congenital glaucoma
compared with angle-closure one. Analysis of 4 forms of glaucoma with a trabecular block showed a significantly higher
content of matrix-producing cells up to the distal drainage pathways in pigmentary and pseudoexfoliation glaucoma which
contributes to the development of accelerated retention of the aqueous humor outflow. The polymorphic pattern of struc-
tural changes in the connective tissue of the eye drainage system determines the feasibility of using a differentiated algo-
rithm when planning the surgical treatment volume.

Keywords: glaucoma, scleral flap, connective tissue cells, morphometry.
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BBEJAEHUE

Juarnos «I[ytaykoma» oObeIUHSIET TPYIITY 3a-
OoJieBaHUU TJIa3a ¢ Pa3JIMYHON STHUOJIOTHEH U Me-
XaHU3MaMU DPa3BUTHUSA, IIPU ITOM HMEOIIUX PAL
0o0ImuX OCOOEHHOCTEH B KJIMHHUYECKUX ITPOsiBJIE-
HUAX [1, 2]. B OCHOBe pa3BUTHUSA TJIAYKOMBI JIEXKAT
CTPYKTYpPHO-(YHKIMOHAJIbHbIE HW3MEHEHUSA 3Jle-
MEHTOB JPEHAKHOU CHUCTEMBI IVIa3a, KOTOPhIe 3HA-
YUTEBHO 3aTPYAHAIOT UJIH JIeJIAl0T HEBO3MOKHBIM
OTTOK BHYTpHUIJIazHOH kuakoctu (BIK), mpusogs
K BO3PACTaHHIO BHYTPUTJIa3HOTO AaBienus (BI'T) u
rubeJiv TaHTJIMO3HBIX KJIETOK ceTUaTku [2—4]. [Tpu-
MeHseMble ITOAXO0AbI K peryaanuu BI'J] BKIOYAIOT,
IJIaBHBIM 00pa3oM, WHTUOHpPOBaHHME TPOAYKIIUH
BI'7K uiu onepaTuBHOe BOCCTAaHOBJIEHUE IIyTel OT-
TOKa. XUpypruyecKkoe JeueHue sBJsieTcs Hanbosee
3¢ PEKTUBHBIM METOIOM CTAOMJIN3AINU IJIayKOMBI,
HO, KaK TIOKa3bIBAET MPAKTHKA, 0COOEHHO IIPH BeJie-
HUU peppakTepHBIX (YCTOHYUBBIX K Tepanun) GopM
3a00JIeBaHM I, IMeET JIUIIb OTPAHUUEHHYIO 3P dek-
TUBHOCTb [5—7].

CTpyKTypHble OCOOEHHOCTH COEAUHUTEH-
HOH TKaHU JpEHa’KHOU CHUCTEMBI IJIa3a U BbIpAKeH-
HOCTH IIPOIIECCOB PyOIEBAHUSA XUPYPIHUYECKU CO3-
JIaHHBIX IMyTel oTToKa BIPK mHpoko BappbUpYIOT B
3aBUCUMOCTH OT (OPMBI IJIAYKOMHOTO MOPa*KeHUS
U OTIPEJIEJISIIOT CTaOMIIBHOCTD U IJTUTEJIBHOCTD TUTIO-
TeH3UBHOTO (P dekra [8]. Pesysprarom HapymeHUs
pereHepaToOpHO-pelapaTUBHOTO IIpoIecca SBJIAET-
cs dopmupoBanue peteHiuu BI7K o BHOBB co3ziaH-
HBIM IIYTAM OTTOKA U iekoMIiieHcarua BI'/] B KopoT-
KHe cpokH. [loMuHUpYyIoLas pojib B Pa3BUTUU U3-
OBITOYHOTO PYOIIEBAHU S ITOCJIE TUITOTEH3UBHBIX OIlEe-
panuii OpUHAAJIEKUT MECTHBIM U3MEHEHUSM coe-
JIMHUTEIbHON TKaHU JPEHA’KHOH CHCTeMbI [9, 10].
B psine ciryuaeB popMupoBaHUe MyTel OTTOKA IPH-
obpeTaeT NMaTOJIOTHYECKUN XapaKTep ¢ U30BITOYHOU
nposndepaTUBHON aKTUBHOCTHIO KJIETOK (UOpPO-
61acTHOTO psajaa [11].

Mnuoroo6pasue $GOpM U KINHUYECKUX IIPOSB-
JIeHUH IJ1ayKOMBI IUKTYeT He0OX0UMOCTb UH/VIBH-
JIyaJIbHOTO TIO/IXO/Ia IPU BEIOOPE 00'heMa OrepaTuB-
HOTO BMeIIaTeJIbCTBA. J[JIs1 9TOro HEOOXOAUM CpaB-
HUTEJIbHBIA aHAJIN3 CTPYKTYPHBIX H3MEHEHUU Jpe-
HaQ)KHOM CHCTEMBI IVIa3a B 3aBUCUMOCTU OT (HOPMBI
[VIQyKOMHOTO IMOpakKeHU .

IEJIb NCC/IEAOBAHUA

IIpoBecTn cpaBHUTENBHBIN MOpQoMeTpuue-
CKUM aHaU3 COJEPKAHUS KJIETOK COETUHUTEh-
HOU TKaHU B CKJIEPAJIBHBIX JIOCKYTaX Y AIIUEHTOB C
6 pazHbIMH (hOPMaMU IIEPBUYHOU IJ1ay KOMBI.

INTRODUCTION

The diagnosis of “Glaucoma” combines a group
of eye diseases with various etiology and develop-
ment mechanisms while having a number of com-
mon features in clinical manifestations [1, 2]. The
development of glaucoma is based on structural and
functional changes in the elements of the eye drain-
age system which significantly impede or make it
impossible for the outflow of aqueous humor (AH)
leading to an increase in intraocular pressure (IOP)
and death of retinal ganglion cells [2—4]. Applied
approaches to the regulation of IOP include, main-
ly, inhibition of the production of AH or the opera-
tive restoration of outflow pathways. Surgical treat-
ment is the most effective method for stabilizing
glaucoma but, as practice shows, especially when
managing refractory (therapy-resistant) forms of
the disease it has only limited effectiveness [5—7].

The structural features of the connective tissue
of the eye drainage system and the intensity of the
scarring processes of the surgically created outflow
pathways of the AH widely vary depending on the
form of glaucoma lesion and determine the stabil-
ity and duration of the hypotensive effect [8]. The
result of the damage of the regenerative-reparative
process is the formation of AH retention along the
newly created outflow pathways and IOP decom-
pensation in a short time. The dominant role in the
development of excessive scarring after antihyper-
tensive operations belongs to local changes in the
connective tissue of the drainage system [9, 10]. In
some cases, the formation of outflow pathways be-
comes pathological with excessive proliferative ac-
tivity of fibroblast cells [11].

The variety of forms and clinical manifesta-
tions of glaucoma dictates the need for an individ-
ual approach when choosing the volume of surgical
intervention. This requires a comparative analysis
of structural changes in the drainage system of the
eye, depending on the form of glaucoma lesion.

AIM OF THE RESEARCH

To perform a comparative morphometric
analysis of the content of connective tissue cells in
scleral flaps in patients with 6 different forms of
primary glaucoma.

MATERIALS AND METHODS

The work was performed on surgical material
(60 scleral flaps) obtained during antihypertensive
operations in patients with 6 different forms of
primary glaucoma: congenital (CG), angle-closure
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MATEPHUAJIBI 1 METO/AbI

PaboTra BhITIOJTHEHA Ha ONEPAI[MOHHOM Mare-
puazne (60 CKJIEPAJIBHBIX JIOCKYTOB), IIOJYUYEHHOM
[IpU NIPOBEeZIEHNH TUIIOTEH3UBHBIX Ollepanuil y ma-
[IEeHTOB ¢ 6 pa3HbIMU (HOPMaMH IIEPBUYHOMN TJIay-
KOMBI: BpokJieHHOU (BIY), 3akpbIToyroisHoit (3YT),
oBeHWIbHON (FOI'), mpOCTOM OTKPBITOYTOJILHOU
(TITOYT), nceBmoakcdonnatuuoi (I191) 1 mUrMeHT-
soii (IIT"). UccireoBaHO 10 10 CKJIEPATIBHBIX JIOCKY-
TOB B Ka)koi rpynne. [IpuMeHAIN MPUHITUI JIO-
KaJIM3alliu CONPOTUBJEHUA OTTOKY BI'2K — mo cu-
creMe «OJIOKOB»: TpeTpabeKy IsApHBIN, TpabeKyIap-
HBIH U HHTPaCKJIepaJIbHbIN ypoBHU peTeHuu BIK.
B ciyuae 6s10kupoBaHUsA JoCTyIA K GUIBTPAIUOH-
HOH 30He («mpeTpabeKyssipHas» PeTEeHINs) CTPYK-
TYPHBIE COCTaBJISAIOIINE CAMOU JIDEHAXKHOU CHUCTe-
MBI TJIa3a He U3MEHEHBI; «TpabeKyaapHasi» peTeH-
[HsA CBA3aHA C MOPAKEHNEM UHTPAMYPATbHBIX ITy-
TeH OTTOKA; TAKKE BO3MOKHO OJIOKMPOBAaHUE Ty TEN
OTTOKAa B MHTPACKJIEPAJIbHBIX KOJIJIEKTOpaX [12].

JluzaliH wccieioBaHusl ObLI BBIOpAH B COOT-
BETCTBUU C JJAHHOU KJlaccU(pUKAIUeH: CPaBHUBAJIHN
Mex1y co00ii pOpMBI IJIAyKOMBI B IIpeiesiax TPYIII
C IpeTpabeKyIAPHBIM U TPAOEKYIAPHBIM OJIIOKOM —
BI' cpaBamBasnu ¢ 3YT BBHAYy Hasmuusa nperpabe-
KysspHoro 6soka, YOI u ITIOYT mpoTuBomocTaBis-
such TI9T u I, A1 KOTOPBIX TPUYHUHOH MTOBBIIIIE-
Hus BI'J] coy»xun 6710k orToky BI7K Ha ypoBHe Tpa-
OeKyJsIbl ¥ IIJIEMMOBA KaHaJia (puc. 1).

Xupypruueckoe JedeHHe TIAI[UEHTOB IPOBe-
neno B HoBocubupckom dunuane @AY «HMUI]

(ACG), juvenile (JG), simple open-angle (SOAG),
pseudoexfoliation (PEG) and pigmentary (PG). Ten
scleral flaps in each group were examined. The prin-
ciple of localization of resistance to the outflow of
the AH was applied — along the system of “blocks™
pre-trabecular, trabecular and intrascleral levels
of the AH retention. In the case of blocking access
to the filtration zone (“pre-trabecular” retention),
the structural components of the eye drainage sys-
tem itself are not changed; “trabecular” retention
is associated with damage of the intramural out-
flow pathways; blocking outflow pathways in intra-
scleral reservoirs is also possible [12].

The design of the study was chosen in accor-
dance with this classification: the forms of glauco-
ma were compared among groups with a pre-tra-
becular and trabecular block — CG was compared
with a ACG due to the presence of a pre-trabecular
block, the JG and the SOAG were contrasted with
PEG and PG, for which the reason of increase of
IOP was the block of the outflow of AH at the level
of the trabecula and Schlemm’s canal (Fig. 1).

Surgical treatment of the patients was per-
formed in S. Fedorov Eye Microsurgery Federal State
Institution, Novosibirsk Branch. Patients signed an
informed consent to treatment and the use of the re-
sults of the study for scientific purposes. The study
was approved by the Ethics Committee of S. Fedorov
Eye Microsurgery Federal State Institution (Novosi-
birsk) (protocol No. 5 dated 18.12.2013).

Ilperpabexkynspusii 610k / Pre-trabecular block

Bposkaennas riaaykoma / Congenital glaucoma

3akphITOyrospbHas riaykoma / Angle-closure glaucoma

\

\

Tpabexkynsapubiii 610k / Trabecular block

IIpocraa
IOBenwibHAA P
. OTKPBITOYTOJIbHAS
miaykoma / Juvenile .
riaykoma / Simple
glaucoma

open-angle glaucoma

IIceBmoakcdoma-
ITurmenTHas
. THUBHAA IVIayKoMa /
miaykoma / Pigmentary ..
Pseudoexfoliation
glaucoma glaucoma

\ A A\ A

T bl

Puc. 1. /Tuzaiin MopdoMeTpHUuecKoro aHaausa
Fig. 1. Morphometric analysis design
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«MHTK «Muxkpoxupyprus miasa» uM. akaza. C.H.
®énopoBa» (MHTK «Mukpoxupyprus riasza», Ho-
BocubHUpcK). [TanueHTaMu MOATIHNCAHO WHDOPMHUPO-
BaHHOE COIJIacue Ha JIeYeHUe U HUCII0JIb30BAHUE Pe-
3YJIBTATOB UCCJIe/IOBAHUSA B HAYUHBIX Iessax. Mccie-
JloBaHue 0100peHo AtuueckuM komutetom MHTK
«Mukpoxupyprus riaza» (HoBocubupck) (rmpoto-
ko1 NO 5 ot 18.12.2013).

PeseniupoBaHHbBIE CKJIEpAJIbHBIE JIOCKYTHI UMe-
au GopMy TpeyrojbHHKa, 0a3uc KOTOpOro obpa-
IIeH K [IJIEMMOBY KaHaity. O6pasIisl olepaioHHO-
ro MaTepHuaJia BKJIIOYaIH B ce0s 4acTh TpabeKyJIbl,
BHYTPEHHIOIO CTEHKY IIJIEMMOBA KaHAasa, IOKCTa-
KaHAJIMKYJISIPHYIO TKaHb U IVIyOOKHE CJIOU CKJIEPHI
(puc. 2). K mpokcuMasibHOU CKJIEPE OTHOCUJIU IIPH-
JIelKalye K IIJIEMMOBY KaHATy U IOKCTaKaHAJIUKY-
JIIPHOMY PETHOHY YYacTKH (TpeTh JJIMHBI 00pa3s-
11a), K IUCTAJIbHON — 0oJiee yialeHHbIe YYaCTKH.

O6pasmpl ckjaepbl (GUKCHPOBATU B  OXJIAXK-
JleHHOM 710 4 °C 4% pactBope napadopMasiberu-
Jla, TpUTOTOBJIEHHOM Ha (ocdarHOoM Oydepe Mui-
soHura. [TapadguHOBBIE CpE3bI TOIINHON 4—5 MKM
OKpalnBaJu reMaTOKCUJINHOM U 303UHOM B KOM-
6unanuu c peakiueii [lepsica u no Baun I'uzony. Ilo-
JIYTOHKUE CPEe3bl OKPAIINBAIN 1% BOIHBIM PACTBO-
pPOM TOJIYUJMHOBOTO cHHero. CBETOONTHYECKOe
MopdoMeTprUUecKoe HCCIeI0BaHUE ITPOBOAUIU C
IIOMOIIBI0 MUKPOCKOMa AXio Scope.A1 ¢ poTokame-
poit AxioCam MRcj5 (C. Zeiss).

CxJiepa, pacIoyioKeHHas
Ha yIaJIeHuu
OT LIJIEMMOBA KaHajia —
JIUCTaJIbHASA CKJIepa
Sclera located away from
the Schlemm’s canal — the
distal sclera

K 4

#*

Imy6oKkue cI0u CKIIEphI
BOJIM3H [IJIEMMOBA
KaHaIa —
[IPOKCUMaJIbHAsI CKJIepa
Deep layers near the
Schlemm’s canal — the
proximal sclera

The resected scleral flaps had the shape of a tri-
angle the basis of which faces the Schlemm’s canal.
Samples of surgical material included a part of the
trabecula, the inner wall of the Schlemm’s canal,
juxtacanalicular tissue and deep layers of the sclera
(Fig. 2). The proximal sclera included the areas ad-
jacent to the Schlemm’s canal and the juxtacana-
licular region (one third of the sample length) and
the more distant areas to the distal one.

Samples of sclera were fixed in a 4% solution of
paraformaldehyde cooled to 4°C, prepared in Mil-
lonig phosphate buffer. Paraffin sections 4—5 pm
thick were stained with hematoxylin and eosin in
combination with the Perls reaction and according
to Van Gieson. Semi-thin sections were stained with
1% aqueous solution of toluidine blue. The light-op-
tical morphometric study was carried out using an
Axio Scope.A1 microscope with an AxioCam MRc5
camera (C. Zeiss).

In a morphometric study of paraffin and semi-
thin sections of scleral flaps with a magnification
of 480 the numerical density of matrix-producing
cells (fibroblasts-fibrocytes) and infiltrate cells
(macrophages, lymphocytes, mast cells) was stud-
ied using the technique [14, 15] separately at the
focal points of the proximal and distal sclera. For
matrix-producing cells (MPC): 0 points — single
cells, 1 point — from 3 to 6 cells, 2 points — from

IOkcrakaHaIMKYyIApHAsA
TKaHb
Juxtacanalicular
tissue

Puc. 2. CxeMaTHYHOE N300pasKEHIE PE3EIUPOBAHHOTO CKJIEPATIBHOTO JIOCKYTa: (POKYCHI FOKCTAaKAHAIMKYJIAPHOU TKaHHU,
JIUCTAJIBHOM U MPOKCUMAJIBHOH CKJIepHI [13]
Fig. 2. Schematic representation of a resected scleral flap: foci of juxtacanalicular tissue,
distal and proximal sclera [13]
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IIpu MopdOMeTpUUECKOM HCCJIEI0OBAHUU I1a-
padUHOBBIX M TOJIYTOHKUX CPE30B CKJIEPATbHBIX
JIOCKYTOB IIpU yBEJIUYEHUU 480 M3yUeHa UHCIIEH-
Hasg IJIOTHOCTh MATPHUKC-IPOAYIUPYIONIUX KJle-
TOK (Gubpo6IaCTHI-PUOPOITUTHI) U KIETOK UH(PUIIb-
Tpata (Makpodaru, JTUM@OIUTHI, TYUHBbIE KJIET-
KH) C IIOMOIIbI0O METO/IMKH [14, 15] oT/esibHO B do-
Kycax IIPOKCUMAJIbHON U JUCTAJIBHOHN CKJIephl. 11
Marpukc-npoaynupyomux kiaetok (MIIK): o 6ai-
JIOB — O/IMHOYHBIE KJIETKH, 1 6aJlyl — OT 3 710 6 KJe-
TOK, 2 6ajij1a — OT 7 10 15 KJIETOK U 3 OaJiia — GoJiee
15 KJIeTOK. J[Jisi KeToKk uHuIbTpaTa: 0 6ajiioB —
HET KJIETOK, 1 6aJIy1 — OT 1710 3 KJIETOK, 2 6ajjia — oT
3 10 10 KJIeTOK H 3 OaJiia — 6oJiee 10 KJIETOK.

JI7s1 IOapHOTO CpaBHEHUs TPYII U C aKIIEH-
TOM Ha IIpeTpabeKyIAPHBIN U TPaOEKyIsAPHBIHN 6J10-
k4 0TTOKA BI'K IpuMeH AN MeTO/[bl HellapaMeTpH-
YECKOW CTATUCTUKHU. J[JIsi OIEHKU JIOCTOBEPHOCTH
pasyiuuuil MeXXAY ABYMS IPYIIIAMH HUCIIOJIb30BaJIH
kputepuit Manna — YuTHu. JIocTOBEpHBIMU CUUTA-
JIA PA3JINYHS C YPOBHEM /IOBEPUTEIHLHON BEPOSTHO-
¢ty 95 % u BhIe (T. €. p < 0.05). JlaHHble Tpadu-
YeCKH Ipe/ICTaBJIEHbI B BUE MeIMaHbI U MEXKBap-
TUIBHOrO WHTepBasa. CraTtucrtudeckas obpaboTka
JIAHHBIX IIPOBEJIEHA C UCIIOJIb30BAHUEM ITPOrPAMM-
Horo obecnieuenust Microsoft Excel 2019 u MedCalc
Statistical Software version 18.9.1 (MedCalc Software
bvba, Ostend, Belgium; http://www.medcalc.org;
2018).

PE3YJIBTATHI 1 OBCY2KJIEHUE

IIpu mMopdomeTpruUecKOM aHaU3e TPYIIBI C
peTpabeKyaspPHBIM OJIOKOM KOJTHYECTBO MATPHUKC-
MIPOAYLUPYIOMIUX KJIETOK OBLJIO JIOCTOBEPHO OOJIb-
e B MPOKCHUMAaJIBHOH (p = 0.0003) U JTUCTAJILHOU
ckyepe (p = 0.0032) B rpynne BI' o cpaBHEHHIO ¢
3V¥T, no-BuAMMOMY, B CBA3U C MOJIOABIM BO3PACTOM
MIaIIUEHTOB U HCXOJHO BBICOKUM ITpOIHdepaTuB-
HBIM MTOTeHI[UaI0M Pu6P06IIacTOB CKIEPHI (puC. 3).
He 6b1710 TIOJTyYeHO TOCTOBEPHOTO OTJIMYUS II0 KO-
JIMYECTBY KJIETOUHOTO MH(GUIIBTPATA JUCTAIBHON U
IIPOKCUMAJIbHOH ckyepbl Mexxay BI' u 3YT.

IIpu cpaBHUTenbHOM aHasuze rpymnn IIOYT
u IOI" He GBLIO MOJIyYEHO JTOCTOBEPHOTO OTJIMIMS
10 KOJIMYECTBY KJIETOK WH(UIbTPATa U MaTPUKC-
MPOAYIUPYIOUINX KJIETOK AUCTAJIBHOU U IIPOKCHU-
MaJIbHOU CKJIephl. B To ke Bpems mipu IIOYT BbIsIB-
JIEHO JIOCTOBEPHO MEHbIIEE KOJIUYECTBO MaTpPHUKC-
MPOAYIUPYIOUINX KJIETOK, UYeM IIpu Apyrux ¢op-
Max TJIayKOMBbI ¢ TpabekyasapHbiM OsiokoM (IO u
'), a Tak:ke MeHBIIIee KOJIMYECTBO KAK MaTPUKC-
MIPOAYIIUPYIOMIUX KJIETOK, TAK U MOHOHYKJIEAPHBIX
KJIeTOK mHbUIbTpaTa B cpaBHeHuu c 11T, yto cBu-
JIeTeIbCTBYET O HE3HAYUTETHLHON POJIU MaTpUKca B

7 to 15 cells and 3 points — more than 15 cells. For
infiltrate cells: 0 points — no cells, 1 point — from 1
to 3 cells, 2 points — from 3 to 10 cells and 3 points —
more than 10 cells.

For pairwise comparison of groups and with an
emphasis on pre-trabecular and trabecular blocks
of the outflow of AH methods of nonparametric
statistics were used. To assess the significance of
differences between the two groups the Mann —
Whitney test was used. The differences were con-
sidered significant with a confidence level of 95%
and higher (i.e. p < 0.05). Data are graphically pre-
sented as median and interquartile range. Statisti-
cal data processing was performed using Microsoft
Excel 2019 and MedCalc Statistical Software ver-
sion 18.9.1 (MedCalc Software bvba, Ostend, Bel-
gium; http://www.medcalc.org; 2018).

RESULTS AND DISCUSSION

In the morphometric analysis of the group with
a pre-trabecular block the number of matrix-pro-
ducing cells was significantly higher in the proxi-
mal (p = 0.0003) and distal sclera (p = 0.0032) in
the CG group compared with ACG, apparently, due
to the young age of the patients and the initial high
proliferative potential of scleral fibroblasts (Fig. 3).
There was no significant difference in the number
of cell infiltrate of the distal and proximal sclera be-
tween the CG and the ACG.

In a comparative analysis of SOAG and JG
groups there was no significant difference in the
number of infiltrate cells and matrix-producing
cells of the distal and proximal sclera. At the same
time, the SOAG revealed a significantly fewer num-
ber of matrix-producing cells than other forms of
glaucoma with a trabecular block (PEG and PG), as
well as a fewer number of both matrix-producing
cells and mononuclear infiltrate cells in compari-
son with PG that indicates an insignificant role of
the matrix in the development of retention of the
outflow of AH with a very common “simple” form of
glaucoma lesion.

In PG compared with SOAG, the number of ma-
trix-producing cells both in proximal (p = 0.0464)
and in distal sclera (p = 0.0001) significantly pre-
vailed (Fig. 4). In addition, the number of infiltrate
cells of proximal (p = 0.0033) and distal sclera
(p = 0.0005) prevailed significantly in PG which
can be explained by the response of connective tis-
sue cells to multiple melanin granules (Fig. 5).

In addition, with PG (p = 0.001) and PEG
(p = 0.0197) significant differences were obtained
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Puc. 3. MopdomeTprueckuii aHaIN3 MaTPUKC-TIPOIYIIUPYIONIUX KyIeToK mpu BT u 3YT*:
A — B IIPOKCHMAJIbHOU CKJIepe; B — B uCTaIbHON CKIIEpe
Fig. 3. Morphometric analysis of matrix-producing cells in CG and ACG:
A — in the proximal sclera; B — in the distal sclera

passuTuu perteHnuu orroka BI'2K mpu BecbMa pac-
IIPOCTPAHEHHOU «IIPOCTOH» (OpMe IJIayKOMHOTO
MOpaKeHusl.

[TpuIlT'B cpaBHenuu cIIOYT nocToBepHOIIpEBa-
JIIPOBAJIO KOJIMYECTBO MATPHUKC-TIPOYIIUPYIOIINX
KJIETOK KaK B IIPOKCUMAJIBHOU (p = 0.0464), Tak u
JIHCTaIbHOU ckJyepe (p = 0.0001) (puc. 4). Kpome
toro, npu I1T" JocToBepHO Tpe061a/1a710 KOJTUUECTBO
KJIETOK HHOUIbTPaTa MPOKCUMAIBHOH (p = 0.0033)
U TUCTAJIBHOU CKJIEPHI (P = 0.0005), UTO MOKET 00B-
SICHATBCA OTBETHOU peakIuell KJIETOK COeIuHU-
TeJIbHOH TKAaHU Ha MHOKECTBEHHbIE TPAHYJIbI MeJia-
HUHa (puc. 5).

from SOAG in the number of matrix-producing cells
of the distal sclera which indicates a high prolifera-
tive potential and a greater likelihood of fibrous le-
sion of the intrascleral outflow pathways up to this
region.

In PG in comparison with PEG, the number
of mononuclear cells of the infiltrate (Fig. 6) in the
proximal (p = 0.0033) and distal sclera (p = 0.0080)
was significantly prevailing and the number of ma-
trix-producing cells of distal sclera (p = 0.0481) also
prevailed (Fig. 7). Herewith, no significant differ-
ences were found in the number of matrix-producing
cells of the proximal sclera between PG and PEG.
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Puc. 4. MopdomMeTpruecKri aHAIN3 MATPUKC-TIPOLYIUPYIOMUX KiaeToK rmpu I1T" u ITOYT:
A — B IPOKCUMAaJIbHOU CKJIepe; B — B iucTanbHOM cKitepe
Fig. 4. Morphometric analysis of matrix-producing cells in PG and SOAG:
A — in the proximal sclera; B — in the distal sclera
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Fig. 5. Morphometric analysis of infiltrate cells in PG and SOAG:
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Kpome Ttoro, mpu III' (p = 0.001) u IIBT
(p = 0.0197) moJIyueHbl JOCTOBEPHBIE OTIMYUSI OT
I[TOYT 1no KoJju4ecTBY MaTPUKC-IPOAYLHUPYIOMIUX
KJIETOK JIMCTaJIBHBIX OT/EJIOB CKJIEPHI, UTO CBHJIE-
TEJILCTBYET O BBHICOKOM IpPOJHbepaTUBHOM IOTEH-
nuasie u 60JIbINeH BEPOSITHOCTH (PUOPO3HOTO IMopa-
JKEHUSI MHTPACKJIEPATIBHBIX IIyTEH OTTOKA BILJIOTH
JI0 IAaHHOTO PeruoHa.

IIpu IIT" B cpaBHenuu ¢ I13I" nocToBepHO IPe06-
JIa/Iajio KOJIMYECTBO MOHOHYKJIEAPHBIX KJIETOK HH-
dunprpara (puc. 6) B IpoKCUMaJIbHOH (p = 0.0033)
U TUCTAJIBHOU ckiiepe (p = 0.0080), a Takke mpe-
00J1a71a7I0  KOJIMYECTBO MATPHUKC-IIPOYIIUPYOIIUX

Glaucoma is characterized by the existence of a
number of pathogenetic factors both a primary in-
crease in IOP and a relapse of ophthalmic hyperten-
sion in the postoperative period. A significant role
in the pathogenesis of various forms of glaucoma
and in the prognosis of a postoperative outcome is
assigned to changes in the connective tissue of the
eye drainage system [16]. The intensity of regenera-
tive reactions in the area of the hypotensive opera-
tion determines the speed and degree of oblitera-
tion of newly created outflow pathways of AH [17].
Reparative regeneration is a multicomponent pro-
cess due to the complex response of connective

A B
@ 2.0 000 3-0
: |
1S
w3 & 15 %5
g
5 S 8 o 2.0
SRS / v
¥ 2% o5l
a 5= 1.0 000
O N 4
S52
(&) E g 0.0 000000 0.5
3 .
=
3
O —o5 I 0.0 = oopo
IIT/PG I19T/PEG IIT/PG II9T/PEG
b =0.0033 p =0.0080

Puc. 6. Mopdomerprueckuii aHaIN3 k1eTok nHGmibTpaTa npu I1IN u I19T:
A — B IPOKCUMAaJIbHOU CKJIepe; B — B iucTanbHOM cKitepe
Fig. 6. Morphometric analysis of infiltrate cells in PG and PEG:
A — in the proximal sclera; B — in the distal sclera
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Fig. 7. Morphometric analysis of matrix-producing cells of the distal sclera in PG and PEG

KJIETOK JUCTAJIBHOU CKJIEpHI (p = 0.0481) (puc. 7).
ITpu 5TOM He OOHAPYKEHO JOCTOBEPHBIX PA3TUUUN
II0 KOJIMYECTBY MaTPUKC-IIPOLYIIUPYIONINX KJIETOK
MIPOKCHUMAaJIbHBIX OT/IeJIOB cKJaepbl Mexxay I1TN u TI9T.

J14 TJIayKOMBI XapaKTepHO CYIeCTBOBAaHHE
pAzla maroreHeTndeckuxX (aKTOPOB KaK IIE€pBUY-
Horo noBbimeHus BI/l, Tak u penuauBa odraib-
MOTHIEPTEH3UN B NOCJEONEePAllUOHHOM IIepu-
ozfie. 3HAaUUMMYI0 POJIb B IIaTOT€He3€e Pa3JIMUHbIX
¢opMm ry1ayKoMBl U B IPOTHO3€ IMOCJIEONEPaIoH-
HOTO HCXO0/la OTBOJAT U3MEHEHUAM COeTUHUTEIb-
HOU TKaHU JPEeHaKHOU CHCTEMBI ri1a3a [16]. Beipa-
JKEHHOCTb pereHepaTOPHBIX peakIuii B 30He TUIO-
TEH3UBHOMU OIlepalliu OIpesiesisieT CKOPOCTh U CTe-
IeHb OOJIUTEepAallii BHOBb CO3JIAHHBIX IyTEH OT-
toka BIJK [17]. PenmapaTuBHas pereHepanus sBJisi-
eTCsl MHOTOKOMIIOHEHTHBIM ITPOIIECCOM, 00YCJIOB-
JIEHHBIM KOMIIJIEKCHBIM OTBETOM COEUHUTEIHBHOU
TKaHU C y4acTHeM KJIETOK U Pa3JIMYHBIX MeJHaTo-
poB. O6pa3oBaHue pyOIIOBOH TKAHU MOKET 00bsIC-
HATHCSA KaK UHT'UONPOBAHUEM BOCCTAHOBUTEIBHO-
ro MeXaHU3Ma, TaK U U30BITOUHBIMU perapaThB-
HBIMH cTUMYyJaamu [18].

Ilo JaHHBIM THCTOJIOTUYECKOr'0 U3yYeHU CKJle-
PaJIbHBIX JIOCKYTOB ITAIIUEHTOB C pa3HBIMU OpMaMU
IJIAYyKOMBI MCCJIEZJ0OBAHO PEMOJIEIMPOBAHUE COeIU-
HUTEJIBbHOU TKAHU CKJIEPhI B 3aBUCHMOCTHU OT YPOB-
Hs perennuu BIJK. BI' oTyinuaeT HauboJibliee KOJIU-
4eCTBO MATPHUKC-IPOAYLUPYIOIINX KJIETOK B CpaB-
HeHuU ¢ 3YI, 4TO 1103BOJIIET T'OBOPUTH O BBICOKOM
nposndepaTHBHOM IOTEHI[HAe CKJIEPHI, BEPOAT-
Hee Bcero, cBA3aHHOM ¢ BozpactoM. IIpu I0I' u ITOYT
He BBISIBJIEHO IOCTOBEPHBIX OTJIMIHH 110 KOJTUYECTBY
MaTPHUKC-IIPOAYLUPYIOIIUX KJETOK U KJIETOK WH-
¢unprpara, YTO MOKA3bIBAET HE3HAUUTEJIHHYIO POJIb
MaTpHUKca CKJepsl B pa3suTtuu perteHnuu BIK. Ilpu
IIT" u mpu [19I" oty yeHbI JOCTOBEPHBIE OTJINUUSA OT

tissue with the participation of cells and various
mediators. The formation of scar tissue can be ex-
plained both by inhibition of the repair mechanism
and by excessive reparative stimuli [18].

According to a histological study of scleral flaps
of patients with different forms of glaucoma, remod-
eling of connective tissue of the sclera was studied de-
pending on the level of AH retention. CG is featured
by the largest number of matrix-producing cells in
comparison with ACG which suggests a high prolif-
erative potential of the sclera, most likely associated
with age. In JG and SOAG no significant differences
were found in the number of matrix-producing cells
and infiltrate cells which shows an insignificant role
of the sclera matrix in the development of AH re-
tention. In PG and PEG significant differences from
SOAG were obtained in the number of sclera matrix-
producing cells which indicates a high proliferative
potential and a greater likelihood of excessive fibrosis
of the outflow pathways (Fig. 8). In addition, in PG, as
compared with SOAG and PEG, the number of mono-
nuclear cells prevailed which can be explained by a
response to multiple pathological inclusions. In this
case, accelerated obliteration of the outflow pathways
of AH may be associated with high proliferative and
biosynthetic activity of fibroblasts stimulated by me-
diators of melanophages of the drainage system.

Thus, it can be assumed that depending on
the level of the hydrodynamic block the degree of
damage of the outflow pathway of AH will be de-
termined by a combination of the properties of the
resident cell composition, as well as the degree of
mononuclear recruitment and activation of stromal
matrix-producing cells.

The revealed changes cause the development
of increased resistance to the outflow of AH which
determines the specifics of the postoperative tissue
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OKT ITpokcumanpHasa ckiepa /

JCT

Bpoxnennas / Congenital

3akpertoyrosibHast / Angle -closure

IOBenwibHas / Juvenile

IlepBuuyHasi OTKphITOyrosibHasi / Simple openangle

IMurmenTHas / Pigmentary

IceBmoakchonmarneHas / Pseudoexfoliation

JucranbHas ckiiepa /
Distal sclera

Proximal sclera

Puc. 8. CrerneHb nopakeHust IPEHAKHOU CUCTEMBI [J1a3a B 3aBUCHMOCTH OT (POPMBI TJIAyKOMBI
(YIOKT — roKCcTaKaHAJIUKYJISIPHAS TKAHb)
Fig. 8. The degree of lesion of the eye drainage system depending on the form of glaucoma
(JCT — juxtacanalicular tissue)

I[TOYT mo Kosu4ecTBY MaTPUKC-IIPOAYIUPYIOIIUX
KJIETOK CKJIEPBI, UYTO CBUJIETEJIHCTBYET O BBICOKOM
nposindepaTUBHOM TOTEHIHAE U OOJIBIIEH Bepo-
SITHOCTH U30BITOYHOTO (HGUOPO3UPOBAHUS IIyTEN OT-
toka (puc. 8). Kpome Toro, nipu II' B cpaBHeHUH C
IIOYT u II9I' npeBajupoBajio KOJIUYECTBO MOHO-
HYKJIEAPHBIX KJIETOK, UTO MOXKET OOBSACHATHCSI OT-
BETHOU peakIjuell HA MHOKECTBEHHBIE TIaTOJIOTHYe-
CKHe BKJIIOUeHU:. B TaHHOM cityuae ycKopeHHAas 00-
surepanus myrteil orroka BIK moxeT GbITh cBs3a-
Ha ¢ BBICOKOH IPoJIHepaTUBHON U OMOCHHTETHYE-
CKOM aKTUBHOCTBIO (GUOPO6IIACTOB, CTUMYTUPYEMBIX
MeaTOpaMu MeJlaHo(haroB JIpeHaKHON CUCTEMBI.
Taxum 06pasoM, MOXKHO IPEIOJIOKUTH, UTO
B 3aBHUCHUMOCTH OT yPOBHS THAPOAMHAMHYECKOTO
6s10Ka cTeleHb MopakeHus myTel oTToka BIK Oy-
JIET OIIPENEIATHCA COUETAHUEM CBOMCTB PE3UIEHT-
HOTO KJIETOUHOI'0 COCTaBa, a TaKKe CTEleHbIO pe-
KpPYyTHUPOBaHUA MOHOHYKJIEADHBIX W aKTHUBaIueu
CTPOMAaJIPHBIX MAaTPUKC-TIPOAYIIUPYIOMUX KIETOK.
BrlsiBJIeHHBIE U3MEHEHUsI 00yCIOBIUBAIOT Pas3-
BUTHE NOBBIIIEHHON Pe3UCTEeHTHOCTU OTTOKY BI7K,
UTO OIpeJiesisieT crenuduKy MOoCIeonepanuoHHON
TKAaHEBOU PEaKIUU U, COOTBETCTBEHHO, /I€TEPMU-
HUpyeT pedpPaKTEePHOCTh IVIAyKOMHOrO IIpolecca.
CTpyKTypHBle H3MEHEHUS COeJMHUTEJIbHOU TKa-
HH JIpEHA’KHOU CHCTEeMBI IvIa3a IpU pasHbIX ¢GHop-
Max IJIayKOMbI HOCAT MOJIUMOPQHBIHN XapaKTep, YTO
IIO/ITBEPIK/IAET 11€J1eCO00PA3HOCTh HCIOJIH30BAHUSA
nuddepeHITPOBAaHHOTO aJITOPUTMA IIPU MIJIAHUPO-
BaHUU 00'beMa OIlepaTUBHOTO JiedeHu. IIpu cosna-

reaction and, respectively, determines the refracto-
riness of the glaucoma process. Structural changes
in the connective tissue of the eye drainage system
with different forms of glaucoma are polymorphic
in nature that which confirms the advisability of
using a differentiated algorithm when planning the
volume of surgical treatment. When creating arti-
ficial pathways of the outflow of AH it is necessary
to take into account the level of the hydrodynamic
block and to reach intact scleral areas.

CONCLUSION

According to comparative morphometric
analysis, statistically significant differences in the
numerical density of matrix-producing cellular el-
ements and cellular infiltrate in different forms of
glaucoma were revealed which indicates a high
pathogenetic significance of changes in the connec-
tive tissue of the eye drainage system in the glau-
coma process. Clinical polymorphism and the di-
versity of glaucoma’s forms explain the absence of
a universal surgical aid. The degree of damage to
the pathways of the AH outflow is determined by
the number of matrix-producing cells, as well as the
degree of recruitment of mononuclear cells which
must be taken into account when developing patho-
genetically substantiated, personalized approaches
to the surgical treatment of patients with glaucoma.
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HUM UCKYCCTBEHHBIX IyTel orToka BI2K HeoOxonu-
MO YYUTHIBATh YPOBEHD I'UAPOJUHAMHUIECKOTO OJI0-
Ka U JJOCTUTATh HHTAKTHBIX YUACTKOB CKJIEDHI.

3AKJIIOYEHHNE

ITo JaHHBIM CPaBHUTEJIBHOTO MopdoMeTprye-
CKOTO aHAJIN3a BBIABJIEHBI CTATUCTUYECKH [OCTO-
BepHBIE Pa3JINYN S YHCIEHHOU IIJIOTHOCTH MaTPUKC-
MPOAYIUPYIOIIUX KJIETOYHBIX 2JIEMEHTOB U KJIETOY-
HOro UHQUIbTPaTa IPHU pa3HbIX GopMax IJ1ayKOMBI,
YTO CBUJIETEILCTBYET O BHICOKOU ITATOT€HETHYECKON
3HAYMMOCTU W3MEHEHHH COeMHUTEJIbHOH TKaHHU
JIPEHAKHOH CHCTEMBI IVIa3a B IVIAYKOMHOM ITPOIieC-
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AHHOTAIIUA

C 1eJIhI0 OLIEHKU IICUX03MOIOHAIBHOT'O COCTOSTHUSA JIeTEH U IOAPOCTKOB C IEPMATOJIOTMYECKOH IATOJIOTHEN U 13-
OBITOYHON MacCOM TeJia UJIN OKUPEeHUeM ObLJIO IIPOBEJIEHO TECTHPOBAHUE II0 IIBETOBOMY TecTy Jlomepa 270 aeTed u
IIOJTPOCTKOB B BO3pacTe 5—17 JIET, C Pa3JIMYHOH JIepMAaTOIOTHUECKOH MaTOJIOTHEH U N30BITOUHONH MacCOH TesIa UJIH O3KH-
penrieM. KOHTPOJIBHYIO TPYIIY COCTaBUJIM 270 JIETEH U MOJPOCTKOB C aHAJOTMYHOM IATOJIOTHENH KOXKH, HO C MacCcOi
TeJIa, COOTBETCTBYIOIIEH BO3PACTHHIM H IIOJIOBBIM HOPMaM.

B mesioM 5MOIIMOHAJIBHOE COCTOSIHUE JIeTeH U MOAPOCTKOB OCHOBHOM I'PYIIIIEI, 10 CPABHEHUIO C MTAI[ieHTaMU KOH-
TPOJILHOM TPYIIIEL, B 4.3 pasa dalie O6bII0 OIeHEHO KaK Hey/TOBJIETBOPUTEIbHOE (2 6asiia) uiau Kak KpusucHoe (1 6as),
a 6y1arompHUATHOE SMOLIMOHAIBHOE COCTOsIHUE (3—4 6asa) y HuX (pUKCUpPOBAJIOCh B 2.8 pasa peke, YeM B IPYIIIe KOH-
TpOJIisi. B OCHOBHOM rpyIiIe NICHX05MOIOHATBHOE COCTOSTHHE JIeTeH B BO3pacTe 5—6 JieT B GOJIBIIMHCTBE CIyYaeB He BbI-
3bIBaJI0 GecrokoricTBa: 78.9 % u3 HuX Habpasnu 3—4 6asta. B ctapimx BO3pacTHRIX TPyIIaxX CUTyaIus Oblyia HHAA: 3—4
6as1a HabpaJ1 61 % neTeill B Bo3pacTe 7—11 JIeT U JIUIIb 53.6 % — Bo3pacTe 12—17 j1eT. OTMeUeHbI pa3Iuvus B pe3ysIbTa-
TaxX TECTUPOBAHUS MEXKAY MaJIbUMKAMU U JIeBOUKaMu. 1o Mepe yBeIMUeHU s CTEIIEHU 0XKUPEHUS JI0JIsl MAIUEHTOB C
HEY/IOBJIETBOPUTEJIHHBIM JIN00 KPU3UCHBIM SMOIIMOHATIBHBIM COCTOSTHUEM BO3pACTaIa € 15.4 % Mpu U30BITOYHON Mac-
ce tena 1o 38.8, 70.9 u 77.4 % coorBercTBeHHO 1pU oxkupeHuu I, IT u I11 cT. Cpein manueHTOB ¢ IByMs U OoJiee 1epMa-
TOJIOTUYECKUMU TATOJIOTUSAMHE YUCJIIO IETeH U IOJ[POCTKOB, HaOpaBIIUX P TECTUPOBAHUY 1—2 6aJjiia, B 2.1 pa3a mpe-
BBICHJIO aHAJIOTUYHBIH [T0KA3aTeJIb B TPYIIIE C OJHUM 3a007IEBAHHUEM KOXKH.

Karoueewte caosa: Jietu, OAPOCTKHU, EPMATOJIOTHYECKast TATOJIOTHS, OKUPEHNEe, M30bITOYHASI Macca TeJia, IBETOBON
Tect JIomepa, MICHX03MOIHOHATBHOE COCTOSTHUE.

ABSTRACT

In order to assess the psychoemotional state of children and adolescents with dermatological pathology with
excess body weight and obesity, a study was performed using the Luscher color test among 270 children and ado-
lescents aged 5—-17 years with various dermatological pathologies and overweight or obesity. The control group
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consisted of 270 patients with a similar skin pathology, but with a body weight corresponding to the age and gender
norms.

In general, the emotional state of children and adolescents of the main group, compared with patients in the
control group, was 4.3 times more likely to be assessed as unsatisfactory (2 points) or as crisis (1 point), and a favor-
able emotional state (3—4 points) was recorded in them 2.8 times less often than in the control group. In the main
group, the psychoemotional state in 5—6 year-old children in most cases did not cause concern: 78.9% of them scored
3—4 points. In the old groups, the situation was another: only 61% in 7—11 year-old children and only 53.6% — in
12-17 year-old ones scored 3—4 points. Differences in test results between boys and girls were registered. As the de-
gree of obesity increased, the proportion of patients with an unsatisfactory or crisis emotional state increased from
15.4% with overweight to 38.8, 70.9 and 77.4% respectively, with obesity of I, IT and III degrees. Among patients with
two or more dermatological pathologies, the number of children and adolescents who scored 1—2 points during testing
was 2.1 times higher than the same indicator in the group with one skin disease.

Keywords: children, adolescents, dermatological pathology, obesity, overweight, Luscher color test, psychoemotional

state.

BBEJAEHHNE

IIcHUXOJIOTUYECKOH COCTABJIAIONIER B JepMa-
TOJIOTHH Y/IeJIAJI0CHh 0CO00€ BHIMAHHUE EIIIe C TPEB-
HHUX BpeMeH, KOrjia, HapuMep, [ UIIIOKpaT OMUCHI-
BaJI eZJUHbIEe MeXaHU3MbI IpU popMupoBaHuu GyH-
JlaMEHTAJIPHBIX YEPT XapaKTepa U JIEpMAaTOoJIOTHYe-
CKOU maToJIoruu [1, 2].

Kaxk usBecTHO, Ji00ObIe 3a00J1€BaHM S, U 0COOEH-
HO XpOHHYECKUE, BJIUAIOT HE TOJIBKO HA PUBUIECKOE
COCTOSIHME YeJIOBeKa, HO M Ha IICHXOJIOTHUIO €ro I10-
BeJIeHU s, SMOIIMOHAJIbHbIE PEaKIUU, YacTO HU3Me-
HSAIOT €T0 POJIb B COUAILHOU Ku3HU. Ocoboe BJIU-
STHUE Ha Ka4eCTBO JKU3HU B JII0OOM BO3paCTe UMEIOT
Te 60JIe3HU, KOTOPbIE 3aMETHBI OKpy:Katonum. K ta-
KOBBIM, B YaCTHOCTH, OTHOCATCS 3a001€BaHU S KOXKHU
U OJKUPEHHUE.

IIpakTuuecku Bce KOXKHBbIE OOJIE3HU, He3aBU-
CHMO OT CTEIleHW UX TSKECTH, OTPULIATEIIBHO CKa-
3BIBAIOTCS HAa KayeCTBe JKU3HU MAIleHTOB, 0COOEeH-
HO IIPU JIOKAJIU3AIUK HA OTKPBITHIX yUACTKaX KOXK-
HOTO TIOKpOBAa. DTO BHI3BIBAET HE TOJIBKO (pU3MUe-
CKH€e CTPaZlaHusl, HO U IICUXOJIOTHYECKUI TUCKOM-
¢opT, 0cO6EHHO B JIETCKOM H ITOIPOCTKOBOM BO3pac-
Te. Tak, HAaMpUMep, YacTOTa COUETAaHUS KOXKHOH Ta-
TOJIOTHH C JIETIPECCUAMU JIOCTUTAET 59—77 %, C Tpe-
BOXKHBIMH paccTpoiictBamMu — 6—30 % [3]. Cpenu
TPEBOXKHBIX PACCTPOUCTB, pA3BUBAIOIUXCA HA (HOHE
MOpaskeHUsT KOKHOTO TIOKPOBA, IOMUHUPYIOT COITH-
odobHUeCcKre U TPEBOKHO-UIIOXOHIPHUYECKHUE pac-
cTporicTaa [4].

B Poccuu 19.9 % meTelt cTpasaoT U30BITOYHOMN
Maccou Tesa, a 5 % Jereld — oxkupeHueM [5]. Ka-
YeCTBO JKU3HH Y JIETEH, CTPAJIAIONIUX OKUPEHUEM,
3HAUYUTEIPHO HUXKE, YEM Y UX 3/TOPOBBIX CBEPCTHH-
KOB [6]. ¥V meTeli ¢ okUpeHueM CHUKEH OOIIUN I0-
KasaTesjab KauyecTBa JKU3HU, XapaKTEPHBI UyBCTBa
HEIIOJIHOIIEHHOCTH, 3aBHUCHMOCTH, HEe3all[HIIEeHHO-
CTH, arPEeCCHBHOCTHU, JEMOHCTPATHUBHOCTU. Y HHUX
YacTO TMOBBIINIEH YPOBEHb OOINEH TPEBOXKHOCTH, a

INTRODUCTION

The psychological component in dermatology
has been given special attention since the ancient
times, when, for example, Hippocrates described
unified mechanisms at formation of fundamental
features of character and dermatological pathol-
ogy [1, 2].

It is known, any diseases, and especially chron-
ic diseases, affect not only the physical condition of
a person, but also the psychology of his behavior,
emotional reactions, often change his role in social
life. Those diseases that are visible to others have a
particular impact on the life quality at any age. Par-
ticularly, these include skin diseases and obesity.

Practically all skin diseases, regardless of their
severity, have a negative effect on the life quality of
patients, especially when localized on open areas of
the skin. This causes not only physical suffering, but
also psychological discomfort, especially in child-
hood and adolescence. For example, the frequency of
combination of skin pathology with depression reach-
es 59—77%, with anxiety disorders — 6-30% [3].
Among anxiety disorders developing against the
background of skin damage, social phobia and anxi-
ety hypochondriacal disorders prevail [4].

In Russia, 19.9% of children are overweight
and 5% of children are obese [5]. The quality of life
of obese children is significantly lower than that of
their home-based peers [6]. In children with obe-
sity, the overall quality of life has been reduced,
and feelings of inferiority, dependence, insecurity,
aggression and demonstration prevail. They of-
ten have an increased level of general anxiety, as
well as self-assessment and interpersonal types of
anxiety [7]. Also important is the eating disorder
associated with the development of obesity, which
in adolescence can acquire the features of inde-
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TaK>k€ CaAMOOILIEHOYHBIM M MEKJIMYHOCTHBIM BH/IbI
TpeBOKHOCTH [7]. Tak’Ke Ba’KHBIM SABJISIETCS U CBS-
3aHHOE C Pa3BUTHEM OKHPEHUs HapyIlIeHue MHIIe-
BOT'O TIOBEJIEHU S, KOTOPOE B MOJIPOCTKOBOM BO3pac-
T€ MOXKET MPHOOpeTaTh YepThl CAaMOCTOSATEIbHBIX
MICUXUYECKUX PACCTPOUCTB — OyJIMMHUU U Tepeesa-
HUS C BIIU30/IaMU T'OJIOJIAHUS, TSKEJIBIX JEIPECCUT
Y HU3KOHU CaMOOIIEHKH, a TAKIKe IPYTHUX IICUX0JIOTH-
yeckux mpobJiem [8, 9].

IHEJIb NCC/IEJOBAHUA

OLleHUTh ICUX03MOIIMOHAJIBHOE COCTOSTHUE JIe-
TeH U MOJPOCTKOB C JIEPMATOJIOTHIECKOHN TaTOJIOTH-
el ¥ U30BITOYHON MaCCOH TeJsla UJIN OKUPEHUEM.

MATEPHUAJIBI 1 METO/AbBI

B uccieoBaHme BONLIM 270 TAaIUeHTOB (134
JKeHCKOro mosia (49.6 %) u 136 MYy’KCKOTO IT0J1a
(50.4 %)) TBY3 HCO «lleHTp OXpaHbI penpoAyK-
THBHOTO 3710pOBbs oApocTKoB «lOBenTyc» (HoBo-
CUOUPCK), UMEBIIUX Pa3JINYHYIO0 JepMAaTOJI0THuYe-
CKYIO TTaTOJIOTHIO W M30BITOYHYIO MacCy Teja WU
OJKUpEHUE TOU U NHOU CTETIEHH.

Kpurepuu BKJIIOUEHUS: IETU U TOAPOCTKU C
JIEPMAaTOJIOTUYECKOH IaTOJIOTHEH W HU30BITOYHOH
Maccou Tesa wim oxkupenuem I-III crenenu (ct.)
SK30T€HHOI'0 XapaKTepa, BO3pacT OOJIBHBIX — OT
5 J10 17 JIeT, ”HQOPMHUPOBAHHOE COTJIaCHE Ha yUaCTHE
B HCCJIEIOBAHUM (ECIIM MANIMEHT HE JOCTHT 15-JIET-
HEro BO3pPacTa, COIJIaCHe IMOAIMUCHIBATI €r0 3aKOH-
HBIH TIPEJICTABUTEb); OTPUIIATEIPHbIE AHATU3bI Ha
IVIMCTHBIE U ITapa3uTapHble HBa3uu. Kpurepuu mc-
KJIIOUEHUT: BO3PACT MJIAIIE 5 JIET U CTapIIIe 17 JIeT,
HapyIIeHUs peKuMa JieueHusi, 0epeMeHHOCTbD, JIaK-
TaIUs, AJIKOTOJIbHA A, HAPKOTHYECKA S 3aBUCUMOCTb,
[IpUeM JIEKaPCTBEHHBIX PENapaToB, KOTOPbIE MOTYT
BJIMSITH HA TEUEHHE OCHOBHOTO 3200 I€EBAHU A, COITY T-
CTBYIOIIHIE WU HECTAOMJIbHBIE COMaTHYECKHE 3200~
JIeBaHUS.

Kputepuu u36BITOYHOM MaccChl Tejla U OKU-
peHus y JeTed OIpeessAIuCh 10 JTaHHBIM Iep-
LEHTUIBHBIX TaOJIUI] UJIU CTAHIAPTHBIX OTKJIOHE-
Hul nHaexkca maccel Testa (MMT) (SDS — standard
deviation score). B HUX yYHTHIBAIOTCS HE TOJIb-
KO POCT M BEC, HO TaK’Ke IOJI U BO3PacT pebeHKa.
CorsnacHo pexomenzanusam BO3, nucnonp3oBaInuch
CcTaHJZ[aPTHBIE OTKJIOHEHU —1, —2, —3 SDS, meniua-
Ha | +1, +2, +3 SDS. C yueTom pekomenaanuit BO3
OKMpPEHUE Yy JIeTeH W MOJPOCTKOB CJIEAYET OIpe-
JIeATh Kak +2.0 SDS UMT, a u36b6ITOUHYIO0 Maccy
Tesia oT +1.0 10 +2.0 SDS MUMT. Ilo creneHu oxku-
penusa: SDS UMT +2.0...+2.5 — I ct.; SDS UMT
+2.6...+43.0 — Il cT.; SDS UMT +3.1...+3.9 — IIl cT.;
SDS UMT > 4.0 — Mopb6uiHoe.

pendent mental disorders — bulimia and overeat-
ing with episodes of starvation, severe depression
and low self-esteem, as well as other psychological
problems [8, 9].

AIM OF THE RESEARCH

Assess the psychoemotional state of the chil-
dren and adolescents with dermatological pathol-
ogy and overweight or obesity.

MATERIALS AND METHODS

The study included 270 patients — 134 (49.6%)
female and 136 (50.4%) male — of the Center of
Protection of Adolescents’ Reproductive Health
“Juventus” (Novosibirsk) who had different derma-
tological pathology and excess body weight or obe-
sity of some degree.

Inclusion criteria: children and adolescents
with dermatological pathology and overweight or
obesity of I-IIT degree of exogenous nature, age
of patients — from 5 to 17 years, informed consent
to participate in the study (if the patient is under
15 years of age, consent was signed by his legal rep-
resentative); negative analyses for helminthic and
parasitic invasions. Exclusion criteria: age under
5 years and over 17 years, regimen of treatment dis-
orders, pregnancy, lactation, alcohol, drug addic-
tion, intake of drugs that can affect the course of
the main disease, concomitant or unstable somatic
diseases.

The criteria for excess body weight and obesity
in children were determined by percentile tables
or standard deviation (SDS) of body mass index
(BMI). Not only the height and weight was taken
into account, but also the sex and age of the child.
According to WHO recommendations, standard
deviations of —1, —2, —3 SDS, median and +1, +2,
+3 SDS were used. Taking into account WHO rec-
ommendations, obesity in children and adolescents
should be defined as +2.0 SDS BMI, and excess body
weight from +1.0 to +2.0 SDS BMI. By degree of
obesity: SDS BMI +2.0... +2.5 — I degree; SDS BMI
+2.6... +3.0 — II degree; SDS BMI +3.1... +3.9 —
11T degree; SDS BMI > 4.0 — morbid.

The Luscher color test was used, which is de-
signed to assess emotional state, diagnose ner-
vous-mental conditions and detect intra-personal
conflicts in children and adolescents. The Luscher
test refers to projective methods and is based on
the fact that the perception of color is objective and
universal, but color preferences are subjective. The
choice of color is due to unconscious processes, and
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Hcnosnp3oBascs 1BeToBoil Tect Jliomepa, Ko-
TOPBIN MpeaHa3HAYeH /sl OIEHKU SMOI[MOHAIBHO-
IO COCTOSTHHSI, TUATHOCTUKHU HEPBHO-TICUXUUECKOTO
cTaTyca W BBISIBJIEHUS BHYTPHJINYHOCTHBIX KOH-
dukTOB y feTelt u mospocTKoB. Tect Jlromepa OT-
HOCUTCS K IMMPOEKTHUBHBIM METOZJaM W OCHOBAaH Ha
TOM, YTO BOCIIPHUATHE I[BETAa OOBEKTUBHO U YHU-
BepCAJIbHO, HO IIBETOBBIE MPE/IIIOUTEHUS SABJISIOTCS
cy6beKTUBHBIMU. BbI6Op 1BeTa 06ycioByieH Gecco-
3HATEJIBHBIMH IIPOIIECCAMH, A ITPEIIOUTEHHS OHUX
I[BETOB JIPYTUM CBSI3aHBI C YCTOHYUBBIMHU JIMUHOCT-
HBIMU XapaKTEPUCTUKAMU HUCIBITYEMOTO U 0COOeH-
HOCTSIMH €0 [TEPEKUBAHNA aKTYaIbHON CUTYaIlHH.
ITosTOMY pPe3yabTaThl IIBETOBOU JUATHOCTUKH, B OT-
JINYKE OT OMPOCHBIX METO/IOB, TIO3BOJISIOT OIpe/ie-
JIUTH HE TO, KAKUM YeJIOBEK cebsI IPe/ICTaBIIAET WU
KaKUM ObI OH XOTeJI ObITh, & 00HEKTUBHO U3MEPUTH
ero cy0beKTUBHOE cocTossHUe. OCHOBHBIE MTPEUMY-
IECTBA ATOH METOJMKH: IIPOCTOTA MOCTABJIEHHOW
mepes UCHBITYEMBIM 3a/[auu; OBICTPOTA TECTUPOBA-
HUS; TIOJIHASA 3aKPBITOCTh OT HCIIBITYEMOTO TCHUXO-
JIOTHYECKOT0 COJIEPKAHMS, (PUKCUPYEMOT0 METO/IH-
KOH; BO3MOKHOCTb MHOTOKPATHOT'O IIOBTOPHOTO Te-
CTUPOBAHMUS TOTO K€ UCITBITYEMOTO; PE3YIbTAThI Te-
CTa He 3aBUCAT OT TOYHOCTH CAMOOIIEHKH HCIIBITYe-
MOTO U €T0 CIIOCOOHOCTH K Bepbain3aIiiu CBOUX CO-
CTOSHUI.

CyliecTByeT [iBa BapMaHTa TecTa: KPaTKUU U
MOJTHBIN. B paMKax JaHHOTO UCCIE0BAHUS ITPOBO-
JWJIcA KpaTKUi BapuaHT Tecrta Jliomepa. Vcmosb-
30BaJicst HAOOp KapTOUYEK BOCAMH Pa3HBIX I[BETOB,
o6o3HaueHHbIX Iudpamu: ceporo (YCIOBHBIH HO-
Mep — 0), TeMHO-cuHero (1), cHuHe-3eJeHOTo (2),
KPaCHO-KeJITOro (3), KeJITO-KpacHoro (4), KpacHo-
cuHero wiu GpuoseToBoro (5), KOpuIHEBOro (6) U
yepHoro (7). IIponieaypa TeCTUPOBAHUS COCTOSIA
B YIIOPsI0YHNBAHUH I[BETOB II0 CTEIIEHH UX CyObeK-
TUBHOH MPUATHOCTH.

[lepen HayaIOM TECTUPOBAHUSA I[BETOBBIE Kap-
TOYKM PACIIOJIarajiich Iepes MAlleHTOM I[BETO-
BOH MMOBEPXHOCTHIO BBEPX, B CIyUAHHOM IOPsIKE HA
MIPUMEPHO PABHOM PACCTOSTHUM JPYT OT Apyra. Mc-
[IBITYEMOMY IIP€/JIaTaj0Ch BRIOPATh I[BET, KOTOPBIH
SIBJIAJICS JIJIsT HETO CaMbIM MPUSATHBIM B JaHHBIN
MOMEHT, IIPA 3TOM MHCTPYKIIUS IIpeycMaTpHBasia
MPOCHOY OTBJIEYbCS OT ACCOIUAIIMH I[BETA C KAKHUMHU-
60 Bemamu (UTPYIIKOH, OfesKI0H, IIBETOM IJIa3 U
T. .) ¥ IOCTapaThCs BLIOMPATH I[BET, HAanbOOJIee IpHu-
SITHBIA caM 10 cebGe. BriOpaHHas KapTOYKa IEpEBO-
pauynBasach ¥ youpasach U3 MoJis 3peHHsI UCIBITYe-
Moro. Jlayiee mpeajarajoch BbIOPATh CAaMbIH TPUSAT-
HBIU I[BET U3 OCTABILINXCS KapToueK. BeIOOPEI 11BeTa
MTOBTOPSLJIH JI0 TEX TIOP, TIOKA MePeJ] UCIIBITYEMbIM He
OCTaBaJIOCh TPHU IOCTEAHUX KAPTOUKH, IOCJIE UEro

the preferences of some colors to others are related
to the stable personal characteristics of the sub-
ject and the peculiarities of his experience of the
current situation. Therefore, the results of color
diagnostics, unlike survey methods, allow to deter-
mine not what person represents himself or what
he would like to be, but to objectively measure his
subjective state. The main advantages of this tech-
nique are the simplicity of the task assigned to the
test subject; rapid testing; complete closure from
the tested psychological content, fixed by the tech-
nique; possibility of repeated retesting of the same
test subject; test results are independent of the
test’s self-evaluation accuracy and its ability to ver-
balize its states.

There are two test versions: short and full. As
part of this study, a short version of the Luscher test
was conducted. A set of cards of eight different col-
ors was used, indicated by the numbers: grey (con-
ditional number — 0), dark-blue (1), blue-green (2),
red-yellow (3), yellow-red (4), red-blue or violet (5),
brown (6) and black (7). The testing procedure con-
sisted of arranging the colors according to the de-
gree of their subjective preference.

Prior to testing, the color cards were posi-
tioned upwardly in front of the patient, randomly
at approximately equal distance from each other.
The respondent was offered to choose the color
that was the most pleasant for him at the mo-
ment, and the instruction provided for a request
to distract from associations of color with any
things (toy, clothes, eye color, etc.) and to try to
choose the color most pleasant in itself. The se-
lected card was turned over and removed from the
field of view of the subject. Then it was offered to
choose the most pleasant color from the remaining
cards. The color selection was repeated until the
last three cards remained in front of the subject,
after which it was offered to choose the most un-
pleasant color. All choices of the test person were
recorded.

In the color sequence created by the subject, the
colors in the first two positions were regarded as most
pleasant; in the 3™ and the 4™ position — as simply
pleasant; in the 5™ and the 6 positions — indifferent;
the latter two colors are unpleasant — rejected. Then
the test results were interpreted using the tables for
the analysis (Table 1) [10].

A control group comparable with the main one
in sex and age was formed for the appropriate as-
sessment of the results of Luscher color test. Con-
trol group included 270 patients with similar skin
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[Ipe/JIaTajaoch BBIOPATh CAMbIN HEIPUATHBINA IIBET.
Bce BBIOOPHI HCIBITYEMOTO 3aIIUCHIBAJIUC.

B 1BeTOBOI IMOC/IEIOBATEIHHOCTH, CO3/IAHHOU
HCOBITyeMBIM, [IBETA HA IEPBBIX ABYX MO3UIIHAX
paciieHUBaIUCh Kak Haubosiee IPUATHBIE; HA 3-H U
4-Y MO3UIIUU — KaK IPOCTO NPUATHBIE; HA 5-U U 6-1
O3UIUY — 0€3pa3INYHbIE; IOCIEHIE IBA [IBETA —
HeIIpUATHBIE, OTBepraeMmble. Jlajiee pe3ysIbTaThl Te-
CTUPOBAHUS UHTEPIIPETUPOBAJIUCH C TIOMOIIIBIO Ta-
OJmu1 st aHasmsa (TabJ. 1) [10].

Jlns azleKkBaTHOM OIEHKU pe3yJIbTaTOB IIBe-
ToBOTO Tecta Jlomepa Oblsia chopMUpOBaHA KOH-
TPOJIbHAS TPYIIIA, COIOCTABUMAs C OCHOBHOU IIO
IIOJIy U BO3PACTy, B KOTOPYIO BOILJIN 270 HalueH-
TOB C aHAJIOTUYHOI MAaTOJIOTHEH KOXKH, HO C MaCcCOH
TeJia, COOTBETCTBYIOIIEH BO3PACTHBIM U IIOJIOBBIM
HOPMaM.

O1eHKa I0CTOBEPHOM PA3HUITBI TPOBOAUIIACH C
IIOMOIIBIO YIVIOBOTO Kputepua Puinepa. Paznnunsa
CUYUTAJIH IOCTOBEPHBIMU IIPH P < 0.05.

PE3YJ/IBTATBI 1 OBCYXK/IEHUNE

Bosee mosoBuHbl (56.0 %) ManueHTOB OCHOB-
HOH TPYIIIbI OBLIM B BO3pacTe 12—17 JIeT, 37.0 % —
7—11 JIeT, 7.0 % — 5—6 yeT. CpegHUN BO3PaCT MaIlu-
€HTOB COCTaBMUJI 11.8 + 3.2 T.

KoJsimuecTBO IManiueHToB ¢ U30BITOYHON MacCou
TeJsla U ¢ OKUpeHueM I CT. He UMeJIO IOCTOBEPHO 3Ha-
YUMBIX PA3JIUUNN — 33.7 U 34.4 % COOTBETCTBEHHO.
OO01ee YyncaIo0 AeTed U MOAPOCTKOB C OXKUPEHUEM
IT u I1I cT. 6BL7T0 B 2.2 pa3a MeHbIIIE, YeM CyMMAapHO B
rpyInax ¢ u30bITOYHON MacCoOl TeJjla U 0XKUPEHHEM
Ier. — 86 (31.9 %) mpotus 184 (68.1 %).

pathology, but with body weight corresponding to
age and sex standards.

The evaluation of the significant difference
was carried out using the Fisher angular criteri-
on. The differences were considered significant at
p < 0.05.

RESULTS AND DISCUSSION

More than half of the patients of the main
group (56.0%) were 12—17 years of age, 37.0% —
7—11 years of age, 7.0% — 5—6 years of age. The av-
erage age of patients was 11.8 + 3.2 year.

The number of patients with overweight and
obesity of the I degree did not have significant dif-
ferences — 33.7 and 34.4% respectively. The total
number of children and adolescents with obesity of
the II and III degree was 2.2 times less than the
totally in groups with overweight and obesity of the
I degree — 86 (31.9%) against 184 (68.1%).

In both main and control groups, the largest
number of interviewees scored 3 points during the
Luscher test (42.6 and 47.0% respectively, p > 0.05),
indicating their satisfactory emotional state, but the
proportion of patients in the main group who scored
4 points, i.e. showed a favorable emotional state,
was reliably lower (2.8 times) compared to the con-
trol group (15.6% vs 43.3% respectively, p < 0.01). At
the same time, children and adolescents of the main
group, compared to patients of the control group,
were 4.3 times more likely to score 1 or 2 points
during testing (41.8% vs 9.7%, p < 0.01), at that in
35.9% of cases their emotional state was assessed

Taosuna 1. HTepnpeTranus pe3yabTaToB IIBETOBOIO TecTa Jlommepa

Table 1. Interpretation of the Luscher color test results

Banner  XapaKTepHCTHKA I[BETOBOH IOCJIEI0BATEIHHOCTH 3 .
Points  Color sequence characteristics asgpaEne | Condiion
q

4 B Hauaste psiia: CUHUH, JKeJIThIH, (DHOJIeTOBBIN IBETA BiraronpusiTHOE 3MOIOHATIFHOE COCTOSTHIE
In the beginning of the row: blue, yellow, violet Favorable emotional state
B KoHIIE pAsia: YepHBIH, CepPhIi, KOpUIHEBBIN
In the end of the row: black, grey, brown

3 JlomyckaroTcsl KpacHBIN U 3€JIEHbIH I[BeTa Ha IIEPBBIX 03U~  Y/IOBJIETBOPUTEJIFHOE SMOIMOHAIFHOE CO-
[USIX CTOSTHUE
Red and green colors are allowed to present in the first Satisfactory emotional state
positions
CMeleHre CEPOro U KOPUYHEBOTO B CEPEIMHY P
Grey and brown shift to the middle of row

2 CMelieHIe YEPHOTO B CEPEIUHY Pszia IMOIMOHAIBHOE COCTOSHIE HEY/[OBJIETBO-
Black offset to the middle of row puTesibHOE, TpebyeTCs MOMOIIIH IICUX0JI0Ta
CuHu#, KeaThIH, GHOIETOBBIA — Ha MOCAeTHUX Ho3unuax Emotional state unsatisfactory, help of a
Blue, yellow, violet — in the last positions psychologist is required

1 UepHblii U cepbIi B HaUaJIe psA/ia; pe0EHOK OTKa3bIBaeTcsi  KpU3HCHOE COCTOsIHUE, TPEGYETCs TOMOIIb

OT BBIIIOJTHEHH A

Black and grey in the beginning of the row; child refuses to

comply

CIIENUAJIUCTOB (IICKX0JI0Ta, IICUXOTEPATIEBTA)
Crisis, specialists’ assistance (psychologist,
psychotherapist) is required
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Kak B OCHOBHOM TrpyIilie, TaKk U B TPyIIe KOH-
TpOJisi HaubOoJIbIllee KOJTUYECTBO OINPOIIEHHBIX Ha-
OpaJsu B X07ie TeCTUpOoBaHus 110 JItorepy mo 3 6asia
(42.6 1 47.0 % COOTBETCTBEHHO, P > 0.05), UTO CBH-
JIETEJILCTBOBAJIO 00 MX Y/IOBJIETBOPUTETHLHOM 3MO-
IIUOHAJIPHOM COCTOSTHUH, OJTHAKO JIOJIsSl TTaI[MeHTOB
OCHOBHOM I'DYIIIbI, HAOpABIIUX 4 6asia, T. €. Ipoje-
MOHCTPHPOBABIINX OJIATOIPUATHOE SMOITUOHATIb-
HO€e COCTOsiHHWe, Obljla JIOCTOBEPHO MeHble (B 2.8
pasa) TaKOBOH 10 CPABHEHUIO C TPYIIION KOHTPOJIA
(15.6 % npoTuB 43.3 % COOTBETCTBEHHO, P < 0.01).
B TO ke BpeMsI IETH U TOAPOCTKU OCHOBHOM IPYIIIIHI,
[0 CPAaBHEHHUIO C IMAlEHTAMH KOHTPOJIBHOH I'PYyII-
IIBI, B 4.3 pasa yaire B X0Jle TECTUPOBaHU Habupa-
v 1 uin 2 6anna (41.8 % npotus 9.7 %, p < 0.01),
[IpY 9TOM B 35.9 % CJIydaeB MX SMOIIMOHAJILHOE CO-
cTosiHMe OBLJIO OIIEHEHO KaK HEYI0BJIETBOPUTEIHHOE
(2 6anma) (B 4.6 paza uaire, 4eM Cpey MAIUEHTOB
CPYIIIBI KOHTPOJISA), a B 5.9 % caydaeB — Kak KpH-
3ucHoe (1 6aJu1), YTO B 3.1 pasa uaiile, YeM B TPyIIIIE
KOHTpOJIs (puc. 1).

AHanz pe3yabTaToB I[BETOBOTO TECTA Y JIE€TEH
U TIO/IPOCTKOB OCHOBHOMU T'PYIIIIBI B 3aBUCIMOCTH OT
BO3pacTa IMoKasaji, 4TO Cpeau MaIiueHToB, HabpaB-
mux 1 6as11, He ObLJIO JieTel B Bo3pacTe 5—6 jeT. UeT-
BEpPTYIO YacTb B JJAHHOUW KOTOPTE COCTABUJIU JETH
7—11 JIET, B TO BpeMs KaK OCTaJIbHbIE 75 % — MOJ-
poctku 12—17 jiet. Haubosibliee KOJTUYECTBO UCIIbI-
TyeMbIX, HaOpaBIIuX 2 6ajjia, TakKe ObLIU B BO3-
pacte oT 12—17 JIeT, UX J0Js cocTaBuiaa 59.8 %, uto
B 14.5 pasa IPEBBIIIAET 00 IAIIHEHTOB B BO3pac-
Te 5—6 JIeT U B 1.7 pa3a — B Bo3pacre 7—11 JieT. I1o-
JIOOHAsI CUTyallksI OTMeYasiach U CPeyd YUaCTHUKOB
nccenoBanus, HabpaBmux 3 6asma: Bo3pact 60b-
IIIMHCTBA PECIOH/IEHTOB (64.4 %) — 12—17 JIET, 9TO B
18.4 paza GoJtbllle, 4eM J10J1s IeTel B Bo3pacTte 5—6
JIeT, U B 2 pa3a 6oJIbllle, UeM JI0JIs IeTed B BO3pacTe
7—11 jieT. OmHAKO 6JIarOMPUATHOE SMOITMOHAIBHOE
coctosiuue (4 6asa) B 26.2 % ciaydaeB ObLI0 3apUK-
CHPOBAHO CPeau AeTel 5—6 JIeT, 4TO B 1.3 Yalle, YeM

% 50 -
40
30
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(o)

16awt/point 2 6aymma/points

42.6 370

3 6asta/points

as unsatisfactory (2 points) (in 4.6 times more com-
mon than patients in the control group), and in
5.9% of cases — as crisis (1 point), that is 3.1 times
more frequent than in the control group (Fig. 1).

Analysis of the results of the color test in chil-
dren and adolescents of the main group depending
on age showed that among the patients who scored
1 point, there were no children aged 5-6 years. The
fourth part in this cohort were children aged 7-11,
while the remaining 75% were adolescents aged
12—-17 years. The largest number of respondents
who scored 2 also were of 12—17 years of age, their
rate was 59.8%, that exceed for 14.5 times the rate
of 5—6 year-old patients and exceed for 1.7 times
the rate of 7—11 year-old patients. The same situ-
ation was observed among the participants of the
study, who scored 3 points: the age of the majority
of respondents (64.4%) — 12—17 years, which is 18.4
times more than the rate of children aged 5—-6 and
2 times more than the rate of children aged 7-11.
However, a favorable emotional state (4 points) in
26.2% of cases was registered among children of
5—6 years of age, which in 1.3 is more often than in
the age of 7—11 years, and 3.6 times more often than
in the age of 12—17 years (Table 2).

In the control group, there were no children
aged 7-11 among the patients who scored 1 point.
The fifth part (20.0%) in this cohort were children
aged 5—6, while the remaining 80% were adoles-
cents aged 12-17. The largest number of respon-
dents scoring 2 points were between ages of 12
and 17. Their rate was 57.1%, which is 11.9 times
more than at the age of 5—-6 years, and 1.5 times
more than at the age of 7—11 years. Unlike the main
group, the largest number of children in the control
group who scored 3 points were aged 7-11 — 66.9%,
which is 7 times more than those aged 5—6 and 2.8
times more than those aged 12—17. The largest rate

OcHoBHas rpynna (n = 270)
43-3 .
Main group (n = 270)

- KonTtponpras rpymma (n = 270)
Control group (n = 270)

4 basta/points

Puc. 1. Pactipeniesienue fieTei v HOJPOCTKOB B OCHOBHOM U KOHTPOJIBHOH I'PYTIIE IO PE3yJIbTaTaM
Tecra Jlomepa (¥ mokasaresu, JOCTOBEPHO OTJIMYAIOIINECS OT KOHTPOJIBHOM IPYIIIIBI)
Fig. 1. Distribution of children and adolescents in the main and control groups by results
of Luscher test (* values that are significantly different from the control group)

Journal homepage: http://jsms.ngmu.ru

91



doi: 10.31549/2542-1174-2019-4-86-97

Hemuanunosa O.F. u dp. / Journal of Siberian Medical Sciences 4 (2019) 86—97

Ta6una 2. Pesynbrars! Tecta Jlromiepa y JieTel U MOIpOCTKOB OCHOBHOU I'PYIIIIBI B 3aBUCUMOCTH OT BO3pacTa, aoc. (%)
Table 2. Results of the Luscher test in children and adolescents of the main group depending on age, abs. (%)

Pesynbratsl / Results

5—6 JjieT / 5—6 years

7—11JIeT / 7—11years 12—17 JjieT / 12—17 years

1 6am (n = 16) / 1 point (n = 16) 0 (0.0)
2 pasta (n = 97) / 2 points (n = 97) 4 (4.1

3 6asa (n = 115) / 3 points (n = 115) 4(3.5)
4 6ama (n = 42) / 4 points (n = 42) 11 (26.2)
Hmoeo... | Total... 19

4 (25.0) 12 (75.0)
35(36.1) 58 (59.8)
37(32.2) 74 (64.4)
24 (20.9) 7(7.2)
100 151

B BO3pacTe 7—11 JIeT, U B 3.6 pa3a uaiie, ueM BOo3pac-
Te 12—17 jet (TabJ. 2).

B KOHTpOJILHOH T'PYIINle CPeAU MAI[UeHTOB, Ha-
OpaBmux 1 6as1, He OBLJIO JleTel B BO3pacTe 7—11
saet. [IaTyio gacth (20.0 %) B JaHHOU KOTOpPTE CO-
CTaBUJIU JIETH 5—6 JIET, B TO BpeMsl KaK OCTaJIbHbIE
80 % — moapocTku 12—17 jetT. Haubosbliiee KoIu-
YeCTBO PECIIOH/IEHTOB, HAOpaBIIUX 2 OaJiia, ObLIH B
BO3pacTe OT 12 Ji0 17 JjieT. VIX 1015 coctaBuia 57.1 %,
YTO B 11.9 pas3a 6oJibllle, YeM Bo3pacTe 5—6 JIEeT, U B
1.5 pasa 6oJIbIlle, YeM B Bo3pacre 7—11 JieT. B omiu-
Yre OT OCHOBHOM I'PyIIIbI, HANOOJIbIIIee KOJTUUECTBO
JleTell B KOHTPOJILHOU TpyIIle, HaOpaBIIux 3 6aji-
J1a, ObLJIO B BO3pacTe 7—11 jieT — 66.9 %, 4To B 7 pas
GoJiblile, YeM B BO3pacTe 5—6 JIeT, 1 B 2.8 pa3a 601b-
e, yeM B Bo3pacTte 12—17 jeT. Haubosbinas mposs
PECITOHIEHTOB C 6JIaTOIPUATHBIM SMOI[MOHATHHBIM
cocrossHueM (HabpaBmuX 4 6asyia) ObljIa B TPyIIIE
12—17-JIETHUX — 90.6 %, 4TO B 15.1 pasa OOJIbIIIE,
YeM B Bo3pacTe 5—6 JIeT, U B 26.6 pa3a 60J1blile, 4eM
Bo3pacTe 7—11 JjieT (Tab. 3).

PesysnbraTh! TecTa Jlomepa y geTei u moipocT-
KOB OCHOBHOH Y KOHTPOJIBHOH I'PYIII B 3aBUCHMOCTH
OT TI0JIa TOKa3aJid, YTO B OCHOBHOM TpytIe 6osee
MTOJIOBUHBI (56.0 %) JIUI] 3KEHCKOrO IoJia HabpaJiu
1 wiH 2 6aJiia, YTO B 2 pasa IMPEBBICUJIO aHAIOT Y-
HBIH [TOKA3aTeJIb CPEIH JIUI] MY>KCKOT'O TI0J1a OCHOB-
HOH rpymmsl (27.9 %) U B 4.7 pa3a — CPeAU JIUI] KEH-
CKOT'0 T10J1a KOHTPOJIbHOH TpyIrbI (11.9 %) (Tabir. 4).

Kak B OCHOBHO, TaK ¥ B KOHTPOJIbHOM TPYIITIE
HaubOoJIbIIIee KOJIMUYECTBO OMPOIIEHHBIX CPEIH JIHI]
JKEHCKOTO T10s1a Habpastu 1o 3 6asuia (32.1 u 36.6 %
COOTBETCTBEHHO, p > 0.05). O/THaKO 6J1aTOIIPUSITHOE

of respondents with a favorable emotional state
(scoring 4 points) was in the group of 12—17-year-
olds — 90.6%, which is 15.1 times more than at the
age of 5—6 years, and 26.6 times more than at the
age of 7—11 years (Table 3).

The results of the Luscher test in children and
adolescents of the main and control groups depend-
ing on sex showed that more than half (56.0%) of
females in the main group scored 1 or 2 points, that
is 2 times higher than among males in the main
group (27.9%) and 4.7 — among females in the con-
trol group (11.9%) (Table 4).

Both in the main and the control group, the
highest number of female interviewees scored
3 points (32.1 and 36.6% respectively, p > 0.05).
However, only 11.9% of females in the main group
had a favorable emotional state (4 points by the
Luscher test), compared to 51.5% in the control
group, p < 0.01 (Fig. 2).

Among the male respondents of the main
group, the situation was different: 72.0% of them
scored 3 or 4 points, which was 1.6 times higher
than in the female of the main group (44.0%), but
was 1.3 times less than in the male respondents of
the control group (92.7%). At the same time, a favor-
able emotional state (4 points by the Luscher test)
was registered in only 19.1% of male respondents of
the main group, compared to 35.3% in the control
one (p < 0.01). According to the results of the color
test, 27.9% of males of the main group scored 1 or
2 points, which is 3.8 times more than in the con-
trol group (7.4%) (Fig. 3).

Tao6auna 3. Pe3ynbrarsl Tecta JIroiepa y leTel U Mo/{pOCTKOB KOHTPOJIBHOM TPYTITIbI B 3aBUCHMOCTH OT Bo3pacTa, abce. (%)
Table 3. Luscher test results in children and adolescents of the control group depending on age, abs. (%)

PesynbraTsl / Results

5—6 jieT / 5—6 years

7—11JIeT / 7—11years 12-17 JieT / 12—17 years

16am1 (n=5)/1point (n = 2) 1(20.0)
2 6asa (n = 21) / 2 points (n = 21) 1(4.8)
3 6asna (n = 127) / 3 points (n = 127) 12 (9.5)
4 6anna (n = 117) / 4 points (n = 117) 7(6.0)
Hmoeo... [ Total... 21

0 (0.0) 4 (80.0)
8(38.1) 12 (57.1)
85 (66.9) 30 (23.6)
4(3.4) 106 (90.6)
97 152
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Ta6una 4. Pe3ynbraTel Tecta Jlioniepa y IeTel U OAPOCTKOB B OCHOBHOU Y KOHTPOJIBHOU TPYIIIIE B 3aBUCUMOCTH OT

moJia, abe. (%)

Table 4. Luscher test results in children and adolescents in the main and control groups depending on sex, abs. (%)

OcHoBHas rpynmna (n = 270)

KoHTpospHasA rpymnma (n = 270)

PesysbTaThl Main group (n = 270) Control group (n = 270)

Results K =134) M (n = 136) K@ =134) M (n = 136)
F(n=134) M (n = 136) F (n =134) M (n = 136)

1 6as1 / 1 point 13 (9.7)* 3(2.2) 3(2.2) 2(1.5)

2 Gasta / 2 points 62 (46.3)* 35 (25.7)* 13 (9.7) 8(5.9)

3 6asura / 3 points 43 (32.1) 72 (52.9) 49 (36.6) 78 (57.4)

4 6asna / 4 points 16 (11.9)* 26 (19.1)* 69 (51.5) 48 (35.3)

11 puMeuaHue. M — My)i(CI(Oﬁ I10J1, K — keHCKUM I10J1; * IIOKa3aTeJiu, JOCTOBEPHO OTJINYaKIuecsa OoT KOHTpOJ’[bHOﬁ T'PYIIIBI.

Note. M — male, F — female; * significantly different indicators from the control group.

HMOIMOHAIFHOE cOCTOsIHUe (4 6ana mo tecty Jlio-
mepa) ObLJIO 3aPErUCTPUPOBAHO JIUIID Y 11.9 % JIHI]
JKEHCKOT'O TI0J1a OCHOBHOM I'PYIIIBI, IPOTHUB 51.5 % B
KOHTPOJILHOM I'PYIIIe, p < 0.01 (puc. 2).

Cpeny pecrioH/IEHTOB MY?KCKOT'O I0JIa OCHOB-
HOU T'PYyIIBI CUTyallus OblIa WHAA: 72.0 % U3 HUX
Habpasnu 3 uinu 4 6assa, uTo B 1.6 pa3a MpPeBBICU-
JIO aHAJIOTUYHBIN TIOKA3aTeJIb y JIUI] }KEHCKOT'0 110JIa
OCHOBHOH I'DyIIBI (44.0 %), HO 0Ka3aJI0Ch B 1.3 pasa
MEHbIIIE, YeM Y PECIIOH/IEHTOB MY?KCKOTO TI0J1a KOH-
TPOJBHOU rpymmsl (92.7 %). IIpu aToOM GaronpusT-
HO€e HMOI[MOHAJIFHOE COCTOsIHME (4 Oasiia Mo TecTy
Jlromepa) OBLIO 3aperMCTPUPOBAHO JIUIIb Y 19.1 %
PECIOH/IEHTOB MY?KCKOT'O I10J1a OCHOBHOUW T'DYIIIIBI,
poTUB 35.3 % B KOHTPOJIbHOHU (p < 0.01). ITo pe-
3yJIbTaTaM I[BETOBOTO TeCTa 1 Wi 2 6ajisia Habpatu
27.9 % JUI| My?KCKOTO TI0JIa OCHOBHOM TPYIIIIBI, YTO
B 3.8 pasa GoJiblile, YeM B rpyIiie KOHTPos (7.4 %)
(puc. 3).

PesyspraTe! TecTa Jlomepa y geTei u moxpoct-
KOB OCHOBHOH TI'pPyHIbI B 3aBHCUMOCTU OT CTeIle-
HU OKUPEHUsI MOKA3aJIH, YTO €CJTH IPU U30BITOU-
HOU Macce Tesia 60abIUHCTBO (84.6 %) omporeH-
HBIX 110 IIBETOBOMY TectTy Jltomepa Habpaiu 3 uiu
4 6asiia, TO Cpeiu JIeTel U TOAPOCTKOB C OKMPEHM-
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The results of the Luscher test in children and
adolescents of the main group, depending on the
degree of obesity, showed that while in the case
of excessive body weight the majority (84.6%) of
respondents using the Luscher color test scored
3 or 4 points, among children and adolescents with
obesity of the I degree this indicator was 23.3% less
(61.3%). In case of obesity of the II degree more
than half (58.2%) of patients during testing scored
2 points, which was 1.6 times higher than in case
of obesity of the I degree and 4.4 times — in case
of excess body weight. In 12.7% of cases children
and adolescents with the II degree of obesity scored
1 point, which turned out to be 5.8 times more of-
ten than in case of excessive body weight or obe-
sity of the I degree. The test result corresponding to
4 points was registered in only 7.3% of children and
adolescents with the II degree of obesity. In case
of obesity of the III degree in 77.4% of cases the
test results corresponding to 2 points (61.3%) or
1 point (16.1%) were registered, which testified that
these patients require the specialists’ counseling
(psychologist, psychotherapist). The remaining pa-
tients with the III degree of obesity scored 3 points

OcHoBHas rpymma (n = 134)

51-5 Main group (n = 134)

KouTposipHas rpynmna (n = 134)
Control group (n = 134)

4 6asta/points

Puc. 2. Pesynpratsl Tecta Jltomiepa y Jiuii 2KEHCKOTO 110J1a B OCHOBHOU M KOHTPOJIBHOU TPYIIIIAax
(* mokasaresu, JOCTOBEPHO OTIINYAIOIINECS OT KOHTPOJILHOU TPYIIIIHI)
Fig. 2. Luscher test results in females in the main and the control groups
(* values that differ significantly from the control group)
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OcHoBHas rpymnma (n = 136)
Main group (n = 136)

- KonTposibHas rpymma (n = 136)
Control group (n = 136)
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Puc. 3. Pesysprarsl Tecra Jliomepa y JIUI] My>KCKOTO I10JI1a B OCHOBHOHW U KOHTPOJIBHOU TPyTIIIax
(* mokasaresu, JOCTOBEPHO OTIINYAIOIIKECS OT KOHTPOJIbHOU TPYIIIIBI)
Fig. 3. Results of the Luscher test in males in the main and the control groups
(* values significantly different from the control group)

eM I CT. 3TOT 1OKa3aTesIb COCTABUII HA 23.3 % MeHb-
1ie (61.3 %). Ilpu oxkuperuu 11 cT. 60J1€€ TTOTOBUHBI
(58.2 %) manueHTOB MpPH TeCTHUPOBAHUU HabOpasu
2 fbasia, 9yTo B 1,6 pasa MPEBHICHIIO aHAJIOTUIHBIN
[IOKa3aTeJIh IPH O’KUPEHNU | CT. U B 4.4 pasa — mpu
n30BITOYHOM Macce Tesa. B 12.7 % ciaydaeB netu u
oapocTtku co II cT. oxkupeHuss HaOpanu 1 Gas,
YTO 0Ka3aJIoch B 5.8 pasa vale, 4eM Ipu U30bITOY-
HOH Macce TeJsia Wi oxupeHui I ct. Pesynprar Te-
CTa, COOTBETCTBYIOIIUH 4 OajiiaM, ObLII 3apeTUCTPHU-
poBaH JHIIb Yy 7.3 % neTell u mogpoctkoB co II cr.
oxxupenusd. Ilpu oxxupennu III ct. B 77.4 % ciy4a-
€B OBbLIN 3apEeruCTPUPOBAHBI PE3YJIbTaThl TECTUPO-
BaHUsA, COOTBETCTBYIoIIME 2 6ayutam (61.3 %) wau
1 6asy (16.1 %), 4TO yKa3bIBajIO Ha TO, YTO ATUM I1a-
nueHTaM TpebyeTcsl IMOMOIIb CHEIHAJINCTOB (IICH-
Xo0JI0Ta, IcuxoTeparneBta). OcTajbHble MAIMEHTHI C
III ct. oxkupenus: Habpanu 3 Oasta (19.4 %) wiu
4 Gauta (b 3.2 %), JaHHBIE PE3YJIBTAThI OBLIN
caMble HU3KUE T10 CPABHEHUIO C AaHAJIOTHYHBIMH T10-
Ka3aTeJIsIMU y JIeTed U MOAPOCTKOB C MEHBIITUMU
CTEeINeHsAMHU OKUPeHus (Tab. 5).

B pamMkax HaCTOSIIETO HCCJIEZIOBAHUA OBLIO
IIPOBE/IEHO CpaBHEHUE Pe3yJIbTaTOB TecTa Jlromepa
y IeTed U TOJIPOCTKOB OCHOBHOU TPYIIIIBI B 3aBUCH-
MOCTHU OT KOJTUYECTBA JIePMAaTOJIOTHYECKON IATOJIO-
TUU Y OJTHOTO MAI[UEHTA.

Cpenu MalnueHTOB € OJHOW JI€PMATOJIOTHYe-
CKOM TIaTOJIOTHel HaubOoJIbIllee KOJTUYECTBO PECIIOH-
JIeHTOB (48.9 %) Habpasu 3 6asta. Jlosis manueHToB
¢ 6JIaTONPUSATHBIM UJIU YIOBJIETBOPUTEIHHBIM 3MO-

(19.4%) or 4 points (only 3.2%), these results were the
lowest comparing to the similar rates in children and
adolescents with lower degrees of obesity (Table 5).

Within the framework of present study the re-
sults of the Luscher test in children and adolescents
of the main group were compared depending on the
number of dermatological pathology in one patient.

Among patients with one dermatological pa-
thology, the largest number of respondents (48.9%)
scored 3 points. The rate of patients with favor-
able or satisfactory emotional state (3 and 4 test
scores) was twice as high than in the group with
two or more dermatological pathologies (70.2% vs
36.5%, p < 0.01). Less than one third of children
and adolescents with one dermatological pathol-
ogy scored 2 points (27.0%) or 1 point (2.9%), which
was less than in patients with two or more derma-
tological pathologies — 1.9 and 4 times respectively
(p < 0.01). Among patients with two or more der-
matological pathologies, the largest number of re-
spondents (52.1%) scored 2 points. The proportion
of patients with unsatisfactory or crisis emotional
state (scoring 1 point) was 2.1 times higher than
in the group with one dermatological pathology
(63.6% vs 29.9%, p < 0.01) (Fig. 4).

CONCLUSION

Analysis of the Luscher color test results showed
that the rate of patients of the main group who scored
4 points, i.e. showed a favorable emotional state,

Tab6auna 5. Pesynbrars Tecra JIoliepa y [eTeil 1 IoAPOCTKOB B 3aBUCHMOCTH OT CTEIIEHU O:KUpeHust, ade. (%)
Table 5. Luscher test results in children and adolescents depending on degree of obesity, abs. (%)

Cremnens oxxupenusi / Degree of obesity 16as1 /1 point 2 6asa / 2 points

3 6asuta / 3 points 4 6asta / 4 points

W3z6biTOuHas Macca Tesia (n = 91) 2(2.2) 12 (13.2) 53 (58.2) 24 (26.4)
Excess body weight (n = 91)

Ier. (n=93) / Idegree (n = 93) 2(2.2) 34 (36.6) 44 (47.3) 13 (14.0)
II ct. (n = 55) / Il degree (n = 55) 7 (12.7) 32(58.2) 12 (21.8) 4 (7.3)
Il ct. (n = 31) / 111 degree (n = 31) 5 (16.1) 19 (61.3) 6 (19.4) 1(3.2)
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OpHa lepMaTosiorudeckas matoaorus (n = 174)
One dermatological pathology (n =174)

JIBe u GoJiee epMaTOJIOTHUECKHUE TATOJIOTUH (N = 96)
Two and more dermatological pathologies (n = 96)

Puc. 4. PesynbraTs! TecTa Jlomiepa y IeTel 1 O{POCTKOB OCHOBHOM TPYIIIIBI B 3aBUCUMOCTHU OT KOJIMUECTBA
JIePMaTOJIOTHYECKOH IaTosIoruH (* IIoKa3aTesn J0OCTOBEPHO BBIIIIE, YeM B IPYIIIIE KOHTPOJIA)
Fig. 4. Luscher test results in children and adolescents of the main group depending on the number of dermatological
pathology (* indicators are significantly higher than in the control group)

IIMOHAJILHBIM COCTOSTHUEM (3 U 4 6aJ171a TPU TECTUPO-
BaHUU) MPAKTUYECKH BBOE MPEBBICHIA aHAJIOTHUY-
HBIH ITOKa3aTesib B IPYIIIE ¢ AByMsI 1 O0JIee 1epMaTo-
JIOTMYECKUMHU TIAaTOJIOTUAMU (70.2 % mpoTus 36.5 %,
P < 0.01). MeHee TpeTH JieTel U TOJIPOCTKOB C OJHOHN
JIEPMATOJIOTUYECKOH TATOJIOTHEH IO pesysabTaTam
IIBETOBOTO TecTa Habpasu 2 Gayuia (27.0 %) wuim
1 6asut (2.9 %), 9TO OKA3aJI0Ch MEHBIIIE, YEM Y TAIIH-
€HTOB C IByMs U OoJiee IepMaTOJIOTMUECKUMU [1aTO-
JIOTUSIMU — B 1.9 U 4 pa3a COOTBETCTBEHHO (p < 0.01).
Cpeu anieHTOB ¢ IByMs 1 O0Jiee JepMaToJIoruye-
CKHMM TIaTOJIOTUSIMU HAWOOJIbIIIEE KOJUYECTBO Pe-
CIIOHIEHTOB (52.1 %) Habpasu 2 6asia. Jloss maru-
€HTOB C HEY/JIOBJIETBOPUTEJIbHBIM WJIH KPU3UCHBIM
SMOITMOHAJIBHBIM COCTOSTHHEM (HabpaBmux 1 6ajin)
B 2.1 pasa MpeBbICHJIA aHAJIOTUYHBIA IIOKA3aTeb B
TpYIIIIE C OMHOU JIEPMATOJIOTHYECKOU IATOJIOTHEH
(63.6 % ipoTHuB 29.9 %, p < 0.01) (pHC. 4).

3AK/TIOYEHUE

AHau3 pesysbTaTOB IBETOBOTO TecTta Jlroie-
pa IoKasaJi, 4To [0Jisl MAI[UeHTOB OCHOBHOM T'pyII-
I1bI, HAOpaBIIKX 4 6asiia, T. €. IPOJAEMOHCTPUPOBAB-
muX OJIATONPUATHOE 3MOITUOHAILHOE COCTOSTHUE,
6bL1a B 2.8 pa3a MeHbIIle TAKOBOU B TPYIIIIEe KOHTPO-
s (p < 0.01). B To ke BpeMs 3MOIIHOHAIBHOE CO-
CTOSIHUE JIeTeH U MOJPOCTKOB OCHOBHOU I'PYIIIIBL, I10
CpPaBHEHUIO C TAIMeHTaMU KOHTPOJIbHOU T'PYIIIIHI,
B 4.3 pasa yaiie ObLJIO OIIEHEHO KaK HEey/I0BJIETBO-
putesibHOE (2 6ajia) UK Kak KpusucHoe (1 6asi)
(41.8 % ipoTuB 9.7 %, p < 0.01).

B OCHOBHOII TpyIIle ICHXO03MOI[MOHAIBHOE CO-
CTOSTHHE JIeTEeH MJIQIIIEH BO3PAaCTHOU Ipymiibl (5—6
JieT) B OOJIBIIMHCTBE CJIyYaeB HE BHI3BIBAJIO OecITo-
KovicTBa: 78.9 % u3 HUX Habpaau 3—4 6anna. Cpeau

was 2.8 times less than that of the control group
(p < 0.01). At the same time, the emotional state of
children and adolescents ofthe main group, compared
to patients of the control group, was 4.3 times more
often rated as unsatisfactory (2 points) or as crisis
(1 point) (41.8% against 9.7%, p < 0.01).

In the main group, the psychoemotional state
of children in the younger age group (5—6 years) in
most cases was not a concern: 78.9% of them scored
3—4 points. Among senior patients the different situ-
ation was noted: when testing according to Luscher
only 61% of children scored 3 or 4 points at the age of
7—11 years and only 53.6% — aged 12—17 years; in the
control group — 90.5, 91.7 and 89.5% respectively.

Differences in test results between the sexes
were also revealed. In the main group of 56.0% fe-
males scored 1 or 2 points, which was 2 times higher
than among male respondents in the main group
and 4.7 times — among female respondents in the
control group.

As obesity increased, the rate of patients with
unsatisfactory or crisis emotional state increased.
Thus, if 15.4% of respondents with excess body
weight scored 1 and 2 points, their rate was 38.8,
70.9 and 77.4% respectively in groups with obesity
of the I, IT and III degrees.

Among patients with two or more dermatologi-
cal pathologies, the number of children and adoles-
cents with unsatisfactory or crisis emotional state
was 2.1 times higher than in the group with a single
skin disease.
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MAIMEHTOB CTAPIIIEr0 BO3pacTa OTMeuasiach NHas CU-
Tyarus: 3 Wi 4 6ajiia mpu TecTUpoBaHuH 1o JIrorire-
Py HabpaJtu ToJIbKO 61 % /eTel B Bo3pacTte 7—11 JIET U
JIUIIB 53.6 % — BO3pacTe 12—17 JIeT; B KOHTPOJIbHOU
rpynie — 90.5, 91.7 1 89.5 % COOTBETCTBEHHO.

OTMeueHbI TaKKe Pa3Udus B pe3yIbTaTax Te-
CTUPOBAHHUS MEKIy IOJaMU. B OCHOBHOH TpyIiie
56.0 % JIMIT JKEHCKOTO T0J1a Habpasu 1 uiau 2 6aj-
Jia, YTO B 2 pasa MPEBBICUJIO AHAJIOTUUYHBIN ITOKa3a-
TeJIb CPeIU PECIOHJEHTOB MYKCKOT'O I10JIa OCHOB-
HOH IPYIIIBI U B 4.7 — CPEIN PECIIOH/IEHTOB JKEHCKO-
T'O 110JIa KOHTPOJILHOU T'PYTIITHL.

ITo mepe yBesTUYEeHUS CTENEHU OKUPEHUS BO3-
pacrana J1oad TAIUEHTOB C HEYJOBJIETBOPUTEb-
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HBIM JIUOO KPUBHUCHBIM 3SMOIIMOHAIBHBIM COCTOSI-
HueM. Taxk, ecoiu npu u36BITOYHON Macce Tesa 1 U
2 6asa Habpanu 15.4 % peCIOH/IEHTOB, TO B ITPyI-
nax c oxxupenueM I, II u III cT. ux mosa cocraBuia
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Cpenu namueHToB ¢ IByMs 1 00Jiee IepMaToJIo-
TUYECKUMH TATOJIOTUAMHU YHCJIO JIETEH U TIOJIPOCT-
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KoHdIuKT nHTEepEeCcoB. ABTOPHI 3a5BJISIOT 00
OTCYTCTBUU KOH(JINKTA HHTEPECOB.

REFERENCES

1. Alexander F. (2002). Psychosomatic Medicine. It’s
Principles and Applications. (S. Mogilevskiy, Trans.)
Moscow: EKSMO-Press, 352 p. In Russ.

2. Dorozhenok LYu. (2004). Modern aspects of psy-
chopharmacotherapy of psychodermatological dis-
orders. Psychiatry and Psychopharmacotherapy, 6,
274—276. In Russ.

3. Dorozhenok I.Yu., Terentyeva M.A. (2007). Afobazole
in therapy of anxiety disorders in patients of der-
matological hospital. Russian Medical Journal, 19,
1379-1382. In Russ.

4. Shavlovskaya O.A. (2014). Anxiety disorders in der-
matological practice. Consilium Medicum. Derma-
tology (Suppl.), 3, 33—35. In Russ.

5. Tutelyan V.A., Baturin A.K., Kon’ I.J. et al. (2014).
Prevalence of obesity and excess body weight among
the children’s population of the Russian Federation:
multi-center study. Pediatria. Journal n.a. G.N. Spe-
ransky, 93, 5, 28—31. In Russ.

6. Akhmedova R.M., Sofronova L.V. (2012). Obesity in
children: quality of life assessment. Medical Alma-
nac, 5, 24, 122—124. In Russ.

7. Slastukhina G.A. (2009). The role of psychological
correction in the treatment of obesity in children.
PhD Thesis. Saratov, 162 p. In Russ.

8. Peterkova V.A., Vasyukova O.V. (2015). A new classi-
fication of obesity in children and adolescents. Prob-
lems of Endocrinology, 61, 2, 39—44.

9. Rodionova T.I., Tipayeva A.IL. (2012). Obesity as a
global problem of modern society. Fundamental Re-
searches, 12 (1), 132—-136. In Russ.

10. Dubrovskaya O.F. (1995). Guidelines For Using The
Luscher Eight Color Test. Moscow. In Russ.

ABOUT THE AUTHORS

Nemchaninova Olga Borisovna — Dr. Sci. (Med.),
Professor, Head of the Dermatovenereology and Cos-
metology Department, Novosibirsk State Medical Uni-
versity.

Dolgikh Maria Yuryevna — Dermatovenereologist,
Center of Protection Adolescent’s Reproductive Health
“Juventus” (Novosibirsk).

Novikov Yuriy Aleksandrovitch — Dr. Sci. (Med.),
Assistant Professor, Chief Physician, Clinical Derma-
tovenereologic Dispensary (Omsk).

96

Journal homepage: http://jsms.ngmu.ru



doi: 10.31549/2542-1174-2019-4-86-97

Nemchaninova O.B. et al. / Journal of Siberian Medical Sciences 4 (2019) 86—97

HoBuxos Opuii AjexkcaHAPOBUY — J-p MeJl. HayK,
moneHT, rmaBHbIM Bpad bBY300 «KimHmuyeckuit
KOKHO-BEeHepoJIornyecKuil aucnancep» (OMck).

CBeunukoBa Haraasa HukosiaeBHa — /1-p Me/l. HayK,
BeAyIui HaydHbIM coTpynHuk HUW kanHMYecKOU
U SKCIIEpUMEHTAJIbHON JuMdosoruun — Qduanaia
OI'BYH «®enepasibHBIN HUCCIIEIOBATENIBCKUN IIEHTD
Nucrutyt nuronoruu u renerrku CO PAH» (HoBocu-
O6upCK).

O6pasen murtupoBaHus: Hemuanunosa O.B.,
Honrux M.IO., HoBukos 10.A., CBeunukoBa H.H. Omerka
IICUX03MOIIMOHAIBHOTO COCTOSHUSA JieTel U OJPOCTKOB €
JIEPMAaTOJIOTUYECKON MTAaTOJIOTHEN TpU N30BITOYHOH Macce
Tesa u oxxupennu // Journal of Siberian Medical Sciences.
2019. N2 4. C. 86—-97.

Svechnikova Natalya Nikolayevna — Dr. Sci. (Med.),
Leading Researcher, Research Institute of Clinical and
Experimental Lymphology (Novosibirsk).

Citation example: Nemchaninova O.B., Dol-
gikh M.Yu., Novikov Yu.A., Svechnikova N.N. (2019). As-
sessment of psychoemotional state of children and ado-
lescents with dermatological pathology in excess body
weight and obesity. Journal of Siberian Medical Scienc-
es, 4, 86_97

97



YK 616.831-005.4:613.644

Cmoco0 mporHo3upoBaHUA PHUCKA PaAa3BUTUA HHCYJ/JIbTA Y MYKUHH,
padoTaroIuX B YCJIOBUIX BO3ECTBHUA 00IEe BUOpaIlUU

Amraukosa M.B.Y, ITorepsesa E.JI.%2, Jloporaun b.M.!, Makcumos B.H."3, Hekanos M.H.},
baarutko E.M.}, [lemkoBa 1.B.!, Cmarun A.A.4

@I'bOY BO «Hogocubupckuil 2ocydapcmeeHHblil meduyuHckull yHusepcumem» Munadpasa Poccuu
20BFYH «Hosocubupckuil Hay4HO-ucc1e008amenbCckuil uHcmumym 2uauetsvl» Pocnompebradsopa Poccuu

SHHUH mepanuu u npoguraxmuueckoit meduyurvt — guauan ®I'bYH «PedepanvHblil uccae0o8amenbCckuil yeHmp
Hnemumym yumoanoauu u 2evemuxu CO PAH» (Hosocubupck)

‘HHUH xauHuveckol u akenepumeHmansHoil aumgono2uu — guauan ®IBHY «@edepanvHulil uccaedosamensckuil
yenmp Hnemumym yumoaoauu u eenemuxu Cubupcxozo omadenerus Poccuiickoil akademuu nayx» (Hosocubupck)

A method for predicting the risk of stroke in men working under
conditions of exposure to general vibration
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AHHOTAIIUA

Ilesbio HMcceOBaHUS SBUJIACH Pa3paboTKa crocoba IPOTHO3UPOBAHUS PA3BUTHS MHCYJIBTA Y MYKUMH, paboTa-
IOIUX B YCJIOBUSIX BO3/IeHicTBUS 00Iel Bubpanuu. B o6cienoBanvie Ob11d BKIIOYEHBI 134 MYKYUHBI B BO3PACTe OT 30
10 65 JieT, paboTaBiiue 5 u 6oJiee JieT Mo mpodeccusaM: BOAUTENDb IPy30Boi Mamunbl (BenA3-75, ypoBeHb 001el BU-
opanuu — 80—-116 1bB), BoguTesnpb aBTobyca (ypoBeHb 00111el BUOpauu — 75—101 1B). YUaCTHUKH UCCIIEIOBAHUS OBLITH
pasziesieHbl Ha JiBe TPYIIIBL: IepBasi — 70 MYKUHH, IEPEHECIINX HHCYIBT; BTOpas — 64 MYKUYHUHBI C IUATHO30M «XPO-
HUYecKas epebpasbHast HIIEMUS».

C moMoIIbI0 METO/IA TIOCJIeI0BATEILHOTO BKIIOUeHUs nnepeMeHHbIX (Forward Stepwise) Ob11u ycTaHOBJIEHBI (haK-
TOPBI PUCKA Pa3BUTHUS UHCYJIbTA B UCCJIEAYEMOU rpyrmie (Bo3pact, cTak paboThl, YypOBEHb OOIIETO XOJIECTEPHUHA, TIPU-
€M FUIOTEH3UBHBIX IIPENapaToB, HAJIMYUe B aHaMHe3e (akTopa KypeHHs1) U pe/ioskeHa hopMyJia JOTUCTUUECKOH pe-
I'PECCUH, IIO3BOJIAIONIAS OIIPEIEIIATh BEPOATHOCTh PA3BUTH A HHCYJIbTA. 3HAUYEHNE, DPABHOE UJIH IIPEBBIIIAoNIee 0.6, I0-
JIyyaeMoe IpU pacyeTe 1o 3TOH ¢GopMyJie, CBUETETbCTBYET O BBICOKOM PUCKE PAa3BUTHA UHCYJIbTA. UyBCTBUTETHLHOCTD
IIpeJIaraeMoro MeTozia coctaBuia 81.4 %, cnenuuuHocTbh — 76.6 %. [IpeasioskeHHBIH METO/T IPOrHO3UPOBAHUS pa3-
BUTHS UHCYJIBTA Y MYKYHH, PaOOTAIOIINX B YCJIOBUAX BO3JEHCTBUSA 001el BUGPAI[UH, MOXKET OBITh UCIOJIb30BAH IIPH
[IPOBEAEHUH MPOPUIAKTHUECKUX U IEPUOJIUIECKUX METUIINHCKUX OCMOTPOB.

Karoueewvle caoea: MHCYIIBT, My>KUNHBI, 00I1asi BUOPAIsA, PUCK PA3BUTHUS HHCYJIbTA.

ABSTRACT

The aim of the study was to develop a method for predicting the development of stroke in men working under
conditions of exposure to general vibration. The survey included 134 men aged 30 to 65 years, who worked 5 or more
years by occupation: truck driver (BelAZ-75, general vibration level — 80—116 dB), bus driver (general vibration level —
75—101 dB). The study participants were divided into two groups: the first — 70 men who had a stroke; the second —
64 men with a diagnosis of chronic cerebral ischemia.
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Using the method of successive inclusion of variables (Forward Stepwise), the risk factors for stroke in the study group
(age, work experience, total cholesterol, taking antihypertensive drugs, the presence of a history of smoking factor) were
established and a logistic regression formula was proposed that allows to determine the probability of stroke development.
A value equal to or greater than 0.6 obtained by calculation using this formula indicates a high risk of stroke development.
The sensitivity of the proposed method was 81.4%, specificity — 76.6%. The proposed method for predicting the develop-
ment of stroke in men working under conditions of exposure to general vibration can be used during preventive and peri-

odic medical examinations.

Keywords: stroke, men, general vibration, risk of stroke.

BBEJAEHWUE

B Hacrosiiee BpeMs B Hallledl cTpaHe, Kak U B
OOJIBIIMHCTBE CTPaH MUpa, HpobyieMa HHCYIIbTa
IIPOZIOJI?KAET OCTABATHCS OZHOU M3 CAMBIX BaXKHBIX
B MEJIUIIHE, TaK KaK WHCYJIBT SBJISIETCS OTHOH U3
BeJIyIIUX IIPUYNH CMEPTHOCTH U WHBAJINAU3ALINY,
YTO TOBOPUT O OOJIBINON COIMAIBHON 3HAYUMOCTHU
5TOro 3abosieBaHuA [1, 2].

[TosioBHA BCEX MHCYIBTOB IIPUXOIUTCS HA TPY-
JIOCIIOCOGHBIM BO3pPACT, U JIUIIb OKOJIO 20—25 %
BBDKUBIIUX OOJBHBIX MOTYT BE€PHYTBHCS K IIPEXK-
Hel paborte [3, 4]. IIpobieMa CHUKEHUS CepAedHO-
COCYAUCTOHN 3a00J1€BAEMOCTH TPYAOCIIOCOOHOTO Ha-
cesieHus B PO, Ha 7107110 KOTOPOTO IPUXOAUTCA OKO-
J10 60 % TONyNIANUY, ABJIAETCS OAHOU M3 BakKHeH-
IIUX FOCY/IApCTBEHHBIX 33/1a4, U aKTYaJIbBHOCTH pac-
cMaTpuBaeMoii TpobJieMbl 00yCJIOBIEHA TAKKE YBe-
JIMYEHUEM CpeJIHEero Bo3pacTa PabOTHUKOB 3a CUET
001Iero cTapeHus1 HaceJIEHU s U BO3pacTa BbIX0/1a Ha
nexcuio [5].

ITo pesysbraTam HWCCIENOBAHUMN, TPOBOAUMBIX
3a py0eXoM, M3BECTHO O CYIIECTBEHHOM CHIUIKE-
HHUU CMEPTHOCTH OT CEPJIEIHO-COCYAUCTBIX 3a601e-
BaHUH B psiJie PAa3BUTHIX CTPaH, UTO SIBJISAETCS CJIe]I-
CTBUEM TPODPUIAKTUYECKUX MEPOIPUATUN, Ha-
IIpaBJIEHHBIX HA KOPPEKIIHIO HhaKkTOpoB pucka [6—8].
K Haubosiee pacupocTpaHEHHBIM HeOJIATONPUSAT-
HBIM (PAKTOPAM B IPOMBIIIJIEHHOCTH OTHOCSTCS BU-
Oparus u mryMm. Bubpupyomumu NIpuHATO CUUTATh
HCTOYHHKY (00BEKTHI), HPU pabOTE C KOTOPHIMH BO3-
HUKAIOT BUOpAIlNU, COCTABJISIONINE HEe MeHee 4eM
20 % OT IpeJiesIbHO IONYCTUMOIO YPOBHS, UTO CO-
oTtBeTcTBYyeT 108 1B BuUbpockopocTu niu 112 1b BU-
6poyckopenus [9]. OTpuriaTesibHOE BIUAHUE 00IIEH
BUOpaIlNH HA YeJIOBEKa YCyTyOIIsAeTCs IPU COYeTaH-
HOM BOBJIEICTBHUU €€ C APYTUMU BPEIHBIMU IIPOU3-
BO/ICTBEHHBIMU (PAaKTOpaMU: CTATUYECKUMU U JU-
HAaMUYEeCKUMH Harpy3KaMWU, BBIHYXKIEHHOU pabo-
Yyel 1030, He6JIaTOIPUATHBIM MUKPOKJIUMATOM.

M3BecTHO, UTO JIelicTBUE O0IIel BUOpaInu Be-
JIET K Pa3BUTHIO AUCHYHKITUY SHAOTEJIHS U TaTOJI0-
AU MUKPOIIUPKYJIATOPHOTO PycJIa, U3MEHEHUIO ITa-
paMeTpoB reMocTa3a, yCKOPEHHUIO IIPOIIECCOB aTePO-
reHesa u TpoMb60006paszoBaHu4 [10, 11]. Y jiu BUGpo-
omacHbIX mpodeccrii HauOOJIBIITUH yAEeTbHBIH Bec
3aHUMaeT MaTOJIOTUS CepPAEeYHO-COCYIUCTOH crcTe-

INTRODUCTION

Currently, in our country, as in most countries
of the world, the problem of stroke continues to be
one of the most important in medicine, since stroke
is one of the leading causes of death and disability,
which indicates the great social significance of this
disease [1, 2].

Half of all strokes occur at working age and
only about 20—25% of surviving patients can return
to their previous work [3, 4]. The problem of reduc-
ing the cardiovascular morbidity of the working-
age population in the Russian Federation, which
accounts for about 60% of the population, is one of
the most important state tasks, and the urgency of
the problem is also due to the increase in the aver-
age age of workers due to the general aging of the
population and age retirement [5].

According to the results of studies conducted
abroad, it is known that there is a significant de-
crease in mortality from cardiovascular diseases in
a number of developed countries, which is a conse-
quence of preventive measures aimed at correcting
risk factors [6—8]. The most common adverse fac-
tors in industry include vibration and noise. Vibrat-
ing sources are considered to be sources (objects),
when working with them, vibrations occur that
make up at least 20% of the maximum permissible
level, which corresponds to 108 dB of vibration ve-
locity or 112 dB of vibration acceleration [9]. The
negative effect of general vibration on a person is
aggravated by its combined effect with other harm-
ful production factors: static and dynamic loads,
forced working posture, unfavorable microclimate.

It is known that the effect of general vibra-
tion leads to the development of endothelial dys-
function and pathology of the microvasculature,
a change in the parameters of hemostasis, and ac-
celeration of the processes of atherogenesis and
thrombosis [10, 11]. In persons of vibro-hazardous
professions, the largest share is occupied by the
pathology of the cardiovascular system: arterial
hypertension (AH), coronary heart disease, meta-
bolic syndrome. In the study of the phenotypic
features of hypertension on patient models under
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MbI: apTepuayibHass runepreHsus (Al), umemmude-
ckast 60JIe3Hb cep/ia, MeTaboINUYeCKUN CUHAPOM.
B xo/1e viccienoBaHuY (PEHOTUIINUECKUX OCOOEHHO-
creil AT Ha MO/Ie/ TV TAIIMEHTOB B YCJIOBUAX IIPEUMY-
IIECTBEHHOTO BO3/EHCTBUs MPOU3BO/ICTBEHHON BHU-
Oparuu ycraHoByieHO, uTo ¢deHOTUN Al ¥y JaHHBIX
JIWI XapaKTepusyeTcsi OOJIbIIIEH YacTOTOU COIyT-
CTBYIOIINX KJIMHUYECKUX COCTOSHUMI: TPAH3UTOP-
HBIX UIIIEMUYECKHX aTaK, UIIIEMIIECKOTO NHCYIIbTA,
aTEPOCKJIEPOTUYUECKOTO TIOPAKEHU JUCTATBHBIX U
MIPOKCUMAJIbHBIX COCY/IOB [12].

B oTOll cBA3M 0COOYI0 3HAYUMOCTH IIPHOO-
peraeT IPOTHO3UPOBAHUE PABBUTHUS CEPAEIHO-
COCYIUCTBIX 3a00JI€BaHUM, B TOM YHCJIE U UHCYIIb-
Ta, y JIUI] TPYZOCIOCOOHOTO BO3pACTa C yYETOM BJIU-
AHUA TPOGECCUOHATBHO-IIPON3BO/ICTBEHHBIX (aK-
TOpPOB. BBISBIJIEHBI KJIETOUHO-3HIOTEINATBHBIE TIO-
KazaTeau (COCYIUCTBIN DHAOTENNATBHBIN (paKkTOp
pocra B, Tpanchopmupyomuii ¢akrop pocra f3,
(pubpoHeKkTHH, TPOMOOMOAYINH, TPOMOOCIIOH/IVH,
anbda-2-Makpom1o0yuH, GubpUHONIENTH A), KO-
TOpBIE IMOBHIMIAIOTCA B CHIBOPOTKE KPOBHU OOJIBHBIX
BHOpAITMOHHON 0O0JIEBHBIO C apTepUaIbHON THIIEP-
TeHsuei [13].

B nureparype ommcaHbl 3alUIeHHBIE TaTEH-
TaMU CIIOCOOBI TPOrHO3UPOBAHUS PA3BUTHS U TeUe-
HUA UHCY/IbTa (0a3a maTeHTHHIX JOKyMeHTOB OI'BY
«®DenepaIbHBIA MHCTUTYT IPOMBIIIJIEHHONH €00-
CTBEHHOCTHU»): CIOCOO MPOTHO3UPOBAHUsSA OTHOCHU-
TEJIPHOTO PHCKA Pa3BUTUSA WHPAPKTAa MHOKapAa
WJIN WHCYJIBTA Y JIUIL C apTEPUAIbHON TUIIePTEH3U-
e (mareHt 17881) [14]; crtoco6 MPOTHO3UPOBAHHUS
pHCKa Pa3BUTHUS OCTPOTO HIIEMUUYECKOTO HUHCYIIb-
Ta y HAI[MEHTOB HE CTapIIIe 50 JIET C BIEPBbIE BHIAB-
JICHHOU apTepHaJIbHOH TunepteHsuei (mateHT PO
N2 2648532) [15]; criocob BHISIBJIEHUST pAHHUX TPHU-
3HAKOB MOPAaKEHU HEPBHOHN CHUCTEMBI IIPU BO37EH-
CTBUU JIOKAJIPHOU M 00mel BuOpanuu (mateHT PO
N2 2626718) [16]. B To ke Bpems KpaliHe MaJiO HC-
CJIE/IOBAaHUI, KOTOPBIE OIPEJENSIOT CIIOCOOBI PO-
THO3UPOBAHUS WHCYJIBTA ¥ PAOOTHUKOB C BBICOKUM
npodeccrOHaIBHBIM PUCKOM, B TOM YHCJIE Y JIHII,
paboTamIuX B YCJIOBUSX BO3JEHUCTBUS OOIEH BU-
Oparnuu.

IIEJIb UCCJEJOBAHUA

PaspaboTka crioco6a mIpOrHO3UPOBaHUS Pa3BHU-
THSA WHCYJIBTA Y MY>KYUH, PAOOTAIOIIUX B YCIOBUAX
BOB3JIeHcTBYA OOIIel BUGpaIiuu.

MATEPUAJIbI 1 METO/1bI

B ucciemoBanue BKJIIOYEHBI 134 MY»KUHHBI B
BOo3pacTe OT 30 70 65 JieT, paboTaBinue 5 u Oojee
JIeT 110 MPodeCcCUusiM: BOAUTEh TPY30BOH MaIIWHBI
(benA3-75, ypoBeHb 00mel Bubpamuu 80-116 1b),

the predominant effect of industrial vibration, it
was found that the phenotype of AH in these indi-
viduals is characterized by a greater frequency of
associated clinical conditions: transient ischemic
attacks, ischemic stroke, atherosclerotic lesions of
the distal and proximal vessels [12].

In this regard, predicting the development of
cardiovascular diseases, including stroke, in people
of working age, taking into account the influence of
occupational factors, is of particular importance.
Cell-endothelial parameters (vascular endothelial
growth factor B, transforming growth factor Pi,
fibronectin, thrombomodulin, thrombospondin,
alpha-2-macroglobulin, fibrinopeptide A) were re-
vealed, which tend to increase in the blood serum
of patients with vibrational disease with arterial
hypertension [13].

The literature describes patent-protected
methods for predicting the development and course
of stroke (patent database of the Federal Institute
of Industrial Property): a method for predicting
the relative risk of developing myocardial infarc-
tion or stroke in people with arterial hypertension
(patent 17881) [14]; a method for predicting the risk
of developing acute ischemic stroke in patients not
older than 50 years with newly diagnosed arte-
rial hypertension (the Russian Federation patent
No. 2648532) [15]; a method for detecting early
signs of damage to the nervous system when ex-
posed to local and general vibration (RF patent
No. 2626718) [16]. At the same time, there are very
few studies that determine methods for predicting
a stroke in workers with high professional risk, in-
cluding people working under conditions of expo-
sure to general vibration.

AIM OF THE RESEARCH

Elaboration of a method for predicting the de-
velopment of stroke in men working under condi-
tions of exposure to general vibration.

MATERIALS AND METHODS

The study included 134 men aged 30 to 65 years
who worked 5 or more years by occupation: truck
driver (BelAZ-75, total vibration level — 80-116 dB),
bus driver (general vibration level — 75-101 dB).
All examined were divided into two groups. The first
group consisted of 70 men hospitalized to the Neu-
rological Department of Novosibirsk City Clinical
Hospital No. 1 with a diagnosis of stroke. The diag-
nosis was made in accordance with the International
Classification of Diseases X revision. Verification of
the diagnosis of a stroke was carried out on the ba-
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BomuTENb aBTOOyca (ypoBeHb oOIIel BuOpanuu
75—-101 1B). Bce obGciieoBaHHbIe ObLIN paszeie-
HBl Ha JiBe TPynnbl. I[lepByI0 TpyIIy COCTaBUJIH
70 MY?KYUH, TOCIIUTAIU3UPOBAHHBIX B HEBPOJIOTH-
yeckoe otaesienue 'bY3 HCO «I'Kb N 1» r. HoBo-
cubupcka (KB N¢ 1) ¢ guarHosom «HHCYIbT». [Tu-
arHo3 OBLJI IIOCTABJIEH B COOTBETCTBUU C MEXK/TyHa-
pomHoi knaccudukaipei 6ose3Helt X mepecMoTpa.
Bepudukarnus awmarHosa HHCYJIbTa ITPOBOAUIIACH
Ha OCHOBAHUU JIAHHBIX KOMILJIEKCHOTO KJIMHHUKO-
(byHKIIMOHAJIBHOTO ¥ WHCTPYMEHTAaJIBHOTO 00ciIe-
JIOBaHUS (MyJIBTHCIIUPAJIbHAS KOMIIBIOTEDHAS TO-
morpadus WIM MarHUTHO-PE30HAHCHAs TOMOIpDa-
(us rososHoro mosra). CpeziHU BO3pacT OOIBHBIX
epBOH rpynmbl — 53.5 . (m = +£0.8, 0 = +6.5). Cpez-
HUH cTa)k pabOThl B YCIOBUAX BO3ZEUCTBHUSA 0OOIIEH
BUOpanMy Ha MOMEHT Pa3BUTHS MHCYJIbTA — 27.5 T.
(m=+0.8,0 = +6.7).

Bropyio rpymmy o06ce0BAaHHBIX COCTaBH-
s 64 My>XUYUHBI C IUAaTHO30M «XpOHHUYECKas Iie-
pebpasibHass umeMusi», paboTaBIINe B YCJIOBUIX
BO3JIEUCTBUS OOIIEeH BHOpAIMA U IIPOXOIUBIIHE
podUIAKTHIECKOE JIeYEHHE B KJIMHUKE Mpod-
3abosieannii ®BYH «HoBocubupckuii HaydHO-
HCCJIe/IOBATEIbCKUM WHCTUTYT TUTHEHbI» Pocmo-
TpebHanzopa (HUU ruruens). CpeaHuii BO3-
pact 60JIBHBIX BTOPOH I'PYIIBI — 55.4 T. (M = £0.6,
0 = £5.1). CpegHui cTax paboThl — 29.5T. (M = £0.6,
0 = £4.8). Takum 06pasom, MccelyeMble TPYIIIIbI
OBLIM COTIOCTABUMBI 10 BO3PACTY U CTAXKY.

Y GOJIbHBIX IEPBOU W BTOPOU I'PYIII U3YYaJIHCh
CJIeyIoIHe TOKa3aTesIN: HaJU4Yue apTephaIbHON
TUMIEPTEH3UH, €€ CTEleHb; TPUEM THIIOTEH3UBHBIX
[penaparoB; HaJU4YMe B aHAMHE3€ UIIEMUYECKON
607e3HU cepana, GUOPUILIANUU NIPECEPANIL; YPO-
BEeHb OOIIEro XOJIECTEPUHA; HAJIUYME UCIIUIUE-
MHU, cCaXapHOTro auabera; KypeHue; 3JI0ynoTpebie-
HUE aJIKOTOJIEM.

B rpynmy 6osbHBIX AT, corsiacHO pekoMeH/ 1a-
nuam BO3 u ESH/ESC 2018, 651111 OTHECEHBI ma-
IIMEHTHI, Y KOTOPBIX IIPU TPEXKPATHOM U3MepPEHUU
AJl peructpupoBanock CAJl (cuctonuueckoe AJl)
140 MM PT. cT. U Gosee, JJA]l (mmacrosnueckoe
AJT) — 90 MM pT. CcT. 1 6oJiee, a Tak:ke 6osibHBIE ¢ AT B
aHaMHe3e, IPUHUMABIIIFEe HA MOMEHT Pa3BUTHUS UH-
CyJIbTa aHTUTHUIEPTEH3UBHBIE IIPEapaTsl [17, 18].

Hanuune wHbapkTa MHOKapia B aHaMHe3e
MIO/ITBEP3K/IAJIOCh COOTBETCTBYIOIUMU MEUIIIH-
CKHUMH JIOKyMeHTaMHu (amOyJslaTOpHBIE KapThl, BbI-
[IACHBIE SITUKPU3HL).

HccnenoBanue IIIOKO3bI TPOU3BOAUIINA HA MO-
MEHT TOCIUTAIU3AINH TTII0KO300KCHU/Ia3HBIM METO-
oM Ha anmapaTe One Touch (CIITA). I[Tpu Heo6xo/u-
MOCTH UCCJIEZIOBAJIN IJINKeMUYecKuit mpodub. -

sis of complex clinical functional and instrumental
examinations (multispiral computed tomography
or magnetic resonance imaging of the brain). The
average age of the patients of the first group is 53.5
years (m = £0.8, 0 = +6.5). The average work experi-
ence under the influence of general vibration at the
time of the development of a stroke was 27.5 years
(m = +0.8, 0 = £6.7).

The second group of examined patients consisted
of 64 men with a diagnosis of chronic cerebral isch-
emia, who worked under conditions of general vibra-
tion and underwent prophylactic treatment at the Oc-
cupational Diseases Clinic (the Novosibirsk Research
Institute of Hygiene). The average age of patients of
the second group was 55.4 years (m = +£0.6, 0 = £5.1).
The average work experience — 29.5 years (m = +0.6,
0 = £4.8). Thus, the studied groups were comparable
in age and length of work experience.

The following indicators were studied in pa-
tients of the first and second groups: the presence
of arterial hypertension, its degree; use of antihy-
pertensive drugs; the presence of a history of coro-
nary heart disease, atrial fibrillation; total choles-
terol level; the presence of dyslipidemia, diabetes
mellitus; smoking; alcohol abuse.

The group of patients with AH, according to
the recommendations of WHO and ESH/ESC 2018,
included patients in whom, with a triple measure-
ment of blood pressure, SBP (systolic blood pres-
sure) of 140 mm Hg and more was recorded, DBP
(diastolic blood pressure) — 9o mm Hg and more,
as well as patients with a history of AH who were
taking antihypertensive drugs at the time of the de-
velopment of a stroke [17, 18].

The presence of myocardial infarction in the
anamnesis was confirmed by the relevant medical
documents (outpatient cards, discharge epicrisis).

Glucose study was performed at the time of
hospitalization by glucose oxidase method on the
One Touch device (the USA). If necessary, the gly-
cemic profile was studied. The diagnosis of dia-
betes mellitus (type, severity, stage of compensa-
tion), the presence of angiopathies was established
in the presence of appropriate clinical and para-
clinical data with the participation of an endocri-
nologist.

The study of total cholesterol (TCh) level, tri-
glycerides was carried out in hospitalized patients
in the morning on an empty stomach with enzymat-
ic methods on an AU 480 autoanalyzer from “Beck-
man Coulter” (Japan); low density lipoproteins were
determined by the Burnstein method, high density
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arHo3 «CaxapHbIil quaber» (THUII, CTENIEHD TSIKECTH,
cTasus KOMIIEHCAIINN), HaJIMIHe aHTUOTIaTUH yCcTa-
HaBJIUBAJIA MIPU HAJUYUHU COOTBETCTBYIOIIUX KJIU-
HUYECKUX U MapaKJINHUUECKUX JAHHBIX C yUYaCTUEM
Bpayda-3H0KPUHOJIOTA.

HccenenoBanre ypoBHSI OOIINETO XOJIECTEpWHA
(OXC), TPUTIHIIEPU/IOB ITPOBOAUIIOCH Y TOCITUTAJIH-
3UPOBAHHBIX OOJIBHBIX YTPOM HATOIaK (dhepMeHTa-
TUBHBIMU MeTOAaMu Ha aBToaHasusaTope AU 480
dupmer Beckman Coulter (SImonus); aumonporeun-
JIbl HU3KOU MJIOTHOCTHU O pPEEsiiu MeTozoM BypH-
IITeHHA, JIUMOMPOTEU/ Il BBICOKOH IIJIOTHOCTH —
pacYeTHBIM U IPAMBIM MeTozaMu. ['unepxosiectepu-
HEMUIO TMaTHOCTHUPOBAJIH IIPU YPOBHE OOIIETO XOJIe-
crepuna (OXC) 6osee 6.5 MMOJIb/JI, TUIIEPIUIIONPO-
TEMHEMHUIO — IIPU YPOBHE JIUTIOMPOTENU/I0B HU3KOMH
IJIOTHOCTHU 60J1ee 50 yCJI. e]l.

Hannuue daxTopa KypeHHs IPU3HABAJIOCH Y
JINII, BBIKYPUBABIINX 10 KPalHEeH Mepe OJ[HY CUTa-
pery (mamupocy) B JIeHb B TEYEHHE TPEX MOCTETHUX
MECSIIEB 0 PA3BUTHUS MHCYJIbTA Y TAIIEHTOB MEP-
BOU I'PYIIIBI U IO MOMeHTa 00CJIe/TOBAHUS Y HaIlH-
€HTOB BTOPOU I'PYIMIIHI [19].

3n0ymoTpebiieHre aJKOT0JIEM YCTaHABJIMBA-
JIOCh B CJIyYae CHCTEMAaTHYECKOTO ero mnprema (He
peke OFHOTO pasa B 7 JIHEH) B 00beMe He MeHee
200 T B IIEPEBO/IE HAa 9TUJIOBBIN CIUPT B HEJIEJTIO, He-
CMOTpPSI Ha PENUIUBUPYIOIINE OTPUIlATEIbHBIE TT0-
CJIEJICTBHS, a TAKJKe ITPU HAJTUYUH CBEJIEHUH U3 Me-
JIUITMHCKOU JIOKyMeHTanuu (HabJIioieHre y HapKo-
Jiora, IMarHo3 aJIKOTOJIbHOH SITHJIETICHH, XPOHUYe-
ckoro ajkorosusma) [20]. DSM-IV (craupmapT qua-
THOCTHUKU B ICUXUATPUM U (HUBHOJIOTUH) OIpese-
JIsieT 37I0ymoTpebIieHre aIKOT0JIEM KaK TIOBTOPSIIO-
meecs ynmotpebsieHue, HeCMOTPS Ha eIy IUBUPYIO-
i€ OTPUIATEIbHbBIE TTOCIECTBUS [21].

HccreoBaHre 0I00pPEHO JIOKAJIBHBIM 3THYE-
ckuM komurerom OI'BOY BO «HoBocubupckuii
TOCY/JapCTBEHHBIH MEIUIMHCKUN YHUBEPCUTET»
Munsapasa Poccun (mpoTokos 3acemanust NO 65 ot
27.05.2014).

CTaTUCTUUYECKUH aHaJIM3 IMPOBOAUJICA C HUC-
[I0JIb30BaHUEM IlakeTa mporpamm SPSS 11.5. [lia
MIPOBEPKH HAa HOPMaJIbHOCTD pacIipeiesieHus mpu-
3HAKOB UCII0/Ib30BaJIcs KpuTepuil Kosmoroposa —
CMHUPHOBA; /I aHAJIW3a KaueCTBEHHBIX MPU3HA-
KOB — KpuTepuil ®uiepa; /s onpeeaeHus 10-
CTOBEPHOCTH pPA3JUUYUU HE3aBUCHUMBIX BBIOOPOK
[IpY HOPMAaJIbHOM pacIpeieIeHUN — (-KpUTepUil
CThIOZIeHTA [J11 He3aBUCUMBIX HaOMoAeHu. JlaH-
HbIE IIPEJICTABJISIJIN B BU/IE CPeTHETO apudMeTrde-
ckoro (M), ero omubku (m), cpegHero KBajjpaTud-
HOTO OTKJIOHeHU: (0). KpuTuueckuii ypoBeHb 3Ha-
YUMOCTH TIPU IPOBEPKE CTATUCTUYECKUX THUIIOTES
B KICCJIEJTOBAHUU TPUHUMAJICS PABHBIM 0.05.

lipoproteins were determined by calculation and
direct methods. Hypercholesterolemia was diag-
nosed with a level of total cholesterol of more than
6.5 mmol/l, hyperlipoproteinemia — with a level of
low density lipoproteins more than 50 c.u.

The presence of the smoking factor was rec-
ognized in individuals who smoked at least one
cigarette per day for the last three months before
the development of a stroke in patients of the first
group and before the examination in patients of the
second group [19].

Alcohol abuse was established in case of its
systematic intake (at least once every 7 days) in
the amount of not less than 200 g in terms of ethyl
alcohol per week, despite recurring negative con-
sequences, as well as if there is information from
medical documentation (observation by a narcolo-
gist, diagnosis of alcoholic epilepsy, chronic alco-
holism) [20]. DSM-IV (the standard for diagno-
sis in psychiatry and physiology) defines alcohol
abuse as a recurring use, despite recurring adverse
effects [21].

The study was approved by the local ethics
Committee of the Novosibirsk State Medical Uni-
versity (Protocol No. 65 from 27.05.2014).

Statistical analysis was performed using the
SPSS 11.5 software package. To check the normal-
ity of the distribution of signs, the Kolmogorov —
Smirnov criterion was used; for the analysis of quali-
tative characteristics — Fisher’s criterion; to deter-
mine the significance of differences in independent
samples with a normal distribution — Student’s
t-test for independent observations. The data were
presented as arithmetic mean (M), its error (m),
standard deviation (o). The critical level of signifi-
cance in testing statistical hypotheses in the study
was assumed to be 0.05.

The development of a mathematical model
for predicting the development of stroke in men,
whose profession is associated with the effects of
general vibration, consisted of a number of stages.
To determine the significance of differences in the
characteristics, analysis of contingency tables was
used (Pearson’s ¥? criterion, as well as a two-sided
exact Fisher test if the expected value in at least one
cell of the contingency table was less than 5). Bi-
nary logistic regression was used to build a predic-
tive model consisting of risk factors that make an
independent significant contribution to the deve-
lopment of stroke in patients working under condi-
tions of exposure to general vibration. The relative
risk (RR) of stroke and its 95% confidence interval
(CI) were calculated.
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PazpaboTka MaTeMaTHYecKOH MOZJEIU IIPO-
THO3UPOBAHUS PA3BUTHSA MHCYJIBTA Y MY)KYHH, Ubs
mpodeccusi CBsA3aHA C BO3JEHCTBHEM OOIEH BH-
Opamnuu, cocTosiyia U3 psijia 3Tanos. [[Jis onpezee-
HUA JIOCTOBEPHOCTH PA3JIMYHI IPHU3HAKOB HCIIOJIb-
30BaJIM QHAJIU3 TAOJIUI] COMPSKEHHOCTH (KpUTe-
puii x* Ilupcona, a Takke JIByCTOPOHHUU TOYHBIN
TecT DuIiepa B cydae, eCJId OXKUTaeMOe 3HAYEHHE
XOTs OBbI B OTHOM sTUeliKe TabJIUIIBI COMPSI)KEHHOCTHU
6bL10 MeHbI1e 5). [IpumeHsiTn GMHAPHYIO JIOTUCTHU-
YECKYIO0 PETPECCHIO0 JIJIsl IOCTPOEHU A IPOrHOCTUYE-
CKOU Moiesiy, cocTosmel u3 ¢pakTopoB pucKa, BHO-
CAIUX HE3aBUCUMbBIN 3HAUUMBIN BKJIaJ] B PA3BUTHE
WHCYJIbTA y O0JIBHBIX, PAOOTAIOIIUX B YCIIOBUAX BO3-
JericTBus o0mmeil BuOpamuu. Beraucssiim oTHOCH-
TesbHBIN puck (OP) pasBuTHs WHCYJIBTA U €r0 95%
JIOBEpUTENbHbIN nHTEepBa ().

PE3YJIBTATBI 1 OBCYKJAEHUE

IIpu MOCTPOEHUM MOJEH JIOTUCTUYECKOH pe-
rpeccuu GBI UCIIOJIH30BAH METOJI [TOCJIE/I0BATEb-
HOTO BKJIOUeHUs nepeMeHHbIX (Forward Stepwise).
C ero momoInpio 6bLJIM OTOOPAHBI ITOKA3ATENH, KO-
TOpbIE BHOCAT HAaUOOJIBIIINY BKJIAJ B PAa3BUTHE HH-
CyJIbTa Y MY’KUMH HCCJIEyeMOM MPOU3BOZCTBEH-
HOU rpynmbl (Tabs. 1). IMu okazayiuch BO3pacT
6osibHOTO (B-KOB(D DUIHEHT = 0.25, p = 0.001), CTaXK
paboTel B YCJIOBUSAX BJIUSAHHUsA OOINeH BuOpanuu

RESULTS AND DISCUSSION

When constructing a model of logistic regres-
sion, the Forward Stepwise method of variable
inclusion was used. With its help we selected the
indicators that make the greatest contribution to
the development of stroke in men of the studied oc-
cupational group (Table 1). They turned out to be
the patient’s age ([-coefficient = 0.25, p = 0.001),
length of service under the influence of general
vibration (B = —0.34, p = 0.001), total cholesterol
level (B = 1.2, p = 0.001), taking antihypertensive
drugs (B = —1.5, p = 0.018), the smoking factor in a
history (p = 1.3, p = 0.024).

Based on the analysis, the following logistic
regression formula was developed that determines
the likelihood of a stroke:

1
T

where z(X) = 0.25-X —0.34- X, +1.2 X, —15-X +
+1.3 - X, — 9.5 (constant), where X, — age of the pa-
tient (full years); X, — length of service under con-
ditions of exposure to general vibration (full years);
X, — the level of total cholesterol in blood serum
(mmol/l); X, — taking antihypertensive drugs (with
regular intake of antihypertensive drugs X, takes on
value 1, in the absence of regular intake — 0); X, —

Ta6smuna 1. O01as perpecCHOHHAsI MOZENIb OLIEHKH PHCKA PA3BUTUS HHCYJIBTA Y MY?KUYKH, PAaOOTAIOIIKX B YCIOBUAX

BO3/IeHCTBUA 001Iel BUOpauy

Table 1. General regression model for assessing the risk of stroke in men working under conditions of exposure to

general vibration

X2 Baspna
Wald
chisquare

dakTop pucka
Risk factor

Koadduruenr 3
[-coefficient

95% IOBEPUTEIbLHBIN
HUHTEpBaJI
95% confidence interval

OTHOCHUTEJIbHBIN PUCK
p Relative risk

Bospacr (1oJIHbIX JIET) 0.25 6.3

Age (full years)

Crax paboTHI B YCIIOBU-
AX BO3JIEUCTBUSA 00IIEeH
BuOpaIuu (IOJTHBIX JIET)
Length of service under
conditions of exposure
to general vibration (full
years)

-0.34 10.5

YposeHb o6111€TO XONIE- 1.2
crepuHa (MMOJIb/JI)

Total cholesterol level
(mmol/1)

[IpueM TUmOTeH3UBHBIX
[penaparos

Taking antihypertensive
drugs

19.1

-1.5 5.6

Hasnuuue dakropa 1.3 5.1
KypeHUs

The presence of smoking

factor

0.001 1.3 1.1-1.5

0.001 0.7 0.6—0.8

0.001 3.3 1.9-5.5

0.08-0.8

0.018 0.3

0.024 3.7 1.2-11.8
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(B=-0.34,p =0.001), ypOBeHB OBIIET0 XOJIECTEPHHA
(B = 1.2, p = 0.001), IpUeM T'UIIOTEH3UBHBIX MIpeMna-
paroB (B = —1.5, p = 0.018), HaIUYKEe B aHAMHe3e
(dakTopa kypenus ( = 1.3, p = 0.024).

Ha ocHOBaHMM TIPOBEJIEHHOTO aHaJn3a Oblia
paspaborana cieayoias hpopmysia JOrUCTUUECKOMH
perpeccum, orpeiesAoIas BEpOSTHOCTh PA3BUTH S
WHCYJIBTA: |

145770 7

rae z(X) = 0.25- X —0.34 - X, + 1.2 ‘X, —15-X, +
+1.3 - X_ — 9.5 (KoHCTaHTa), IAie X, — BO3pacT 60J1b-
HOTO (OJIHBIX JieT); X, — cTax paboThl B yCIOBUAX
BO3/IeicTBYs 001eli BuGpanuu (oTHbIX JeT); X, —
YPOBEHB OOIIEro X0JecTepuHa B CHIBOPOTKE KPOBU
(Mmosb/n); X, — mpueM IUIOTEeHSHBHBIX Iperapa-
TOB (IIPHU PETYJIIPHOM IIpHEME TUIIOTEH3UBHBIX IIPe-
napaToB X, IPMHUMAET 3HAUEHUE 1, [IPU OTCY TCTBUU
peryJisipHOro npuema — 0); X, — HaJM4ue Uiy oT-
CYTCTBHE B aHAMHe3e HanueHTa GakTopa KypeHus
(ipn Haswuuu QakTopa KypeHHs X, NPUHHMAeT
3HAYEHUE 1, IPU OTCYTCTBUU hakTopa — O).

[IpensokeHHAsE MOJIE/Ib IPOTHO3UPOBAHUS J10-
CTaTOYHO IIPOCTO PeATU3YETCs Ha IPAKTUKE: Y 00JIb-
HOTO OIIPEeJIEJISIOT 3HaUEeHNEe YKa3aHHbBIX 5 IMapame-
TPOB, a 3aTEM 3TH 3HAUEHUS IO/ICTABJIAIOT B COOT-
BETCTBYMIOIYI0 (dopmysy. BbluncieHHe 3HAUYEHWUS
p(X) MO3KHO IPOUBBECTHU B IPOrpaMMe JJIs1 PabOThI
¢ as1eKTpoHHBbIMHU Tabaunamu Microsoft Excel. 3Ha-
yenue p(X), paBHOE WJIH MIPEBBIIIAOIIee 0.6, CBHE-
TEJIbCTBYET O BBHICOKOM PHCKE PA3BUTHA HHCYJIbTA.
UyBCTBUTEJIBHOCTH IIPEJJIATAEMOTO cItocoba cocra-
BuJa 81.4 %, cienuduIHOCTb — 76.6 %.

Huske mpuBOAMM HPUMEDPHI IPOrHO3a Pa3BH-
THs WHCYJIbTa C HCIIOJIb30BAaHHEM IPEJIOKEeHHON
MO/IETH.

Ilpumep 1. BonwvHoi 1., 44 roma. Pabotasn Bogu-
TeJIeM TPY30BOM MalIuHbI B TeueHue 18 set. IlocTy-
i B HeBpoJsiornyeckoe otneaenue I'Kb NO 1 ¢ qu-
arHo3oMm «l'eMopparuyeckuid HHCYJbT». B aHam-
He3e TOBbIlleHre A/l B TeueHue 3 JIEeT 70 230/120
MM PT. cT. A/l HA MOMEHT Pa3BUTHs HHCYJIbTA —

p(X) =

the presence or absence in the patient’s history of the
smoking factor (in the presence of the smoking factor
X, takes the value 1, in the absence of the factor — 0).
The proposed forecasting model is quite sim-
ply implemented in practice: the patient determines
the value of these 5 parameters and then these val-
ues are substituted into the corresponding formula.
The calculation of p(X) can be done in the program
for working with Microsoft Excel spreadsheets.
p(X) value equal to or greater than 0.6 indicates a
high risk of stroke. The sensitivity of the proposed
method was 81.4%, specificity — 76.6%.
Below we give examples of the prognosis of the
development of stroke using the proposed model.
Example 1. Patient D., 44 years old. He worked
as a truck driver for 18 years. He was admitted
to the Neurological Department of City Clinical
Hospital No. 1 with a diagnosis of hemorrhagic
stroke. In the history there is an increase in BP
for 3 years to 230/120 mm Hg. BP at the time of
stroke — 170/100 mm Hg. The patient did not regu-
larly take antihypertensive drugs. He was exam-
ined by a cardiologist, diagnosed with hypertensive
disease — degree 3, AH — degree 3, risk 4. There
was no smoking factor in the patient’s history. The
level of total cholesterol — 7.5 mmol/I (Table 2).
For this patient, the p(X) value was 0.987. It
exceeds 0.6, which indicates a high risk of stroke
in this patient. This example confirms the effective-
ness of the proposed method and predicts the real
situation — the development of a stroke in a patient.
Example 2. Patient N., 59 years old. Length of
service as a bus driver for 37 years. He was treated
at the Occupational Diseases Clinic of the Research
Institute of Hygiene. Was examined by a neu-
rologist. On the basis of complaints, medical his-
tory, neurological examination, the diagnosis was
made — “Chronic cerebral ischemia”. At the time
of inspection of BP — 140/80 mm Hg. There was
increased BP to 180/100 mm Hg for 4 years. The
patient monitors BP and regularly takes antihy-

Ta6smmua 2. 3navenus napamerpos X, z 1 p(X) y 60JIbHOTO ¢ ;UarHo3oM «I'eMopparnyecKuii HHCY/IBT»

Table 2. Values of X

1-5

zu p(X) parameters in a patient with hemorrhagic stroke

ITapametp / Parameter

3uauenue / Value

Bospacr (yiet) — X / Age (years) — X, 44
Crax (1et) — X, / Length of service (years) — X, 18
OXC (MMoOJ1B/JT) — X3 / TCh (mmol/1) — X3 7.5
IIpuem runoren3uBHbIX npenaparos — X, / Taking antihypertensive drugs — X, 0
Qakrop kypenus — X, / Smoking factor — X, 0

z 4.38
p(X) 0.987
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TaGauua 3. 3uavenns napameTpoB X, _, z 1 p(X) y G0JIBHOrO ¢ AMArHO30M «XpOHHUYECKasl llepeOpaibHast HIIeMIsT»
Table 3. Values of X _,zu p(X) parameters in a patient with chronic cerebral ischemia

ITapamerp / Parameter

3uauenue / Value

Bospact (et) — X, / Age (years) — X, 59
Crax (et) — X, / Length of service (years) — X, 37
OXC (MmMomb/m) — X, / TCh (mmol/1) — X, 4.6
IIpuem runorensusHblx npenaparos — X, / Taking antihypertensive drugs — X, 1
Qaxrop Kypenus — X, / Smoking factor — X, 0

z -3.31
pX) 0.035

170/100 MM PT. cT. [UTIOTeH3UBHBIE TPenapaTh 60JIb-
HOH PeryJIsIpHO He TPUHUMAaJL. BbLJI 0CMOTpEH Kapau-
0JI0TOM, TIOCTaBJIEH JIMarHO3: TUIEpTOHUYecKasi 60-
JIe3Hb — cTemneHb 3, AI' — creneHs 3, puck 4. B anam-
He3e 60JILHOTO OTCYTCTBOBAJI (DAKTOP KypeHus. Ypo-
BEHb OOIIET0 X0JIeCTepUHA — 7.5 MMOJIb/JI (TabJt. 2).

Jlsis mamHOTO mMarueHTa 3HadeHue p(X) cocra-
BIWIO 0.987. OHO TIpeBBIMIAET 0.6, YTO CBU/IETEIH-
CTBYET O BHICOKOM PHICKE Pa3BUTUS UHCYJIBTA V IaH-
HOrO OOJIBHOTO. DTOT IPHUMEP IOATBEPKIAET dP-
(bexTUBHOCTD TIpejyIaraeMoro crnocoba u MporHo3u-
PYeT peasibHyI0 CHUTYaIluI0 — Pa3BUTHE HHCYJIBTA Y
60JIBHOTO.

Ilpumep 2. Bonvuoit H., 59 set. Craxk paboTsl
BoauTeseM aBToOyca — 37 Jiet. Haxomuiicss Ha Jie-
YeHUH B KJIMHUKe npod3aboseBanuiit HUU rurue-
Hbl. be11 0OcMOTpeH HeBpoJioroM. Ha ocHOBaHMU ka-
7100, TaHHBIX aHAMHE3a, HEBPOJIOTHYECKOTO OCMO-
Tpa GBI IOCTAaBJIEH AUAaTHO3 — «XpOHUUECKas Iie-
pebpasipbHas umeMusi». Ha MmomeHT ocMoTtpa AJ] —
140/80 mm pt. cr. IloBbimenune AJl mo 180/100
MM PT. CT. B TEUEHHE 4 JIeT. BoJIbHOW TPOBOAUT KOH-
Tpoab AJl U peryJisapHO IPUHUMAET THUIOTEH3UB-
HbIE TIpernaparbl. BEIJI OCMOTPEH KapAHO0JIOrOM, JTU-
arHo3: TUIEPTOHUYEeCKass 0OJe3Hb — CTeleHb 3,
AT — crenienp 3, puck 3. B anamHese oTCyTCTByeT
dakTop KypeHHUs. YPOBEHDb OOIIEro X0JeCTEPHHA —
4.6 MMOJIB/71 (TA0. 3).

3uauenue p(X) — 0.035, UTO MeHbIIIE 0.6 U CBU-
JIETEJILCTBYET O HEBBICOKOM PUCKE PA3BUTH A HHCYJITb-
Ta y 60JIbHOTO. Pe3ysibTaT coBIajiaeT ¢ peabHOMN CH-
Tyaluel — OTCyTCTBUEM WHCYJIbTA Y TTAIHEeHTa.

3AKIIOYEHMUWE

Ja nun, paboTaomux B YCJIOBUAX BO3JeU-
cTBUs 001Iel BUOpAIUY, YCTAHOBJIEHBI IIPOTHOCTHU-
YecKH 3HaYuMble (AKTOPHI PHUCKA PA3BUTHUS HH-
CyJIbTa: BO3pacT O0JIBHOTO, CTa)K PabOTH HA MOMEHT
Pa3BUTHs WHCYJIBTA, YPOBEHb OOIIEr0 XOJIECTEPHU-
Ha, IPUEM TUIIOTEH3UBHBIX IIPENIAPATOB, HAJIMYNE B
a"HaMHese (akTopa KypeHus. [IpesoxxeHHBIH crio-
c00 MPOrHO3UPOBAHUS PA3BUTHUS WHCYJIBTA Y MY2K-

pertensive drugs. Was examined by a cardiologist,
the diagnosis of hypertensive disease — degree 3,
AH — degree 3, risk 3. There is no history of smok-
ing factor. The level of total cholesterol is 4.6 mmol/1
(Table 3).

The p(X) value is 0.035, which is less than 0.6,
and indicates a low risk of stroke in the patient. The
result coincides with the real situation — the ab-
sence of a stroke in the patient.

CONCLUSION

For people working in conditions of exposure
to general vibration, prognostically significant
risk factors for stroke are established: patient age,
length of service at the time of stroke, level of to-
tal cholesterol, taking of antihypertensive drugs,
history of smoking. The proposed method for pre-
dicting the development of stroke in men working
under conditions of exposure to general vibration
(bus drivers, BelAZ-75 heavy truck drivers) can be
recommended for practical use as part of preven-
tive and periodic medical examinations.
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CBEJEHHNA Ob ABTOPAX

AmmaukoBa Mapusa BukTopoBHa — KaHJ. MeJl. HayK,
accucteHT kadenpsl Hepposoruu PI'bOY BO «Hoso-
CUOUPCKUH roCy/1apCTBEHHBIN METUITUHCKUN YHUBEP-
cuteT» Munzapasa Poccun.

ITorepsaesa Ejena J/leoHngoBHa — 1-p Me/l. HAYK, IPO-
deccop, 3aBenyromuii kadeapoll HEOTIIOKHOU Tepa-
MY C 9HIOKpUHOJIoTHEH U npodmarosorueii ®IEOY
BO «HoBOCHOUPCKHUI TOCY/JapCTBEHHBIH MeIUI[UH-
cKkull yHuBepcuTeT» MuHszpasa Poccuu; pyKOBOAU-
TeJIb OT/iesIa MeAUIIHBI TPYZA U IIPOMBIIITIEHHOH KO-
soruu PBYH «HoBocubupckuit HUU ruruensi» Poc-
norpebHa30pa Poccrm.

JlopouuH Bbopuc MarBeeBUY — /-p MeJ. HayK, IIpO-
deccop, 3aBexytonuil kadeapoit Hepposioruu GI'BOY
BO «HoBOCHOUDCKUI TOCY/JApCTBEHHBIH MeIUI[UH-
ckull yHuBepcuTeT» Munszapasa Poccum.

MaxkcumoB Biaagumup HukxoJsaeBud — 1-p Mes.
Hayk, npodeccop kadeapbl MEIUITUHCKONH TeHEeTHKH
u 6uosiorun ®I'BOY BO «HoBocubupckuii rocymap-
CTBEHHBIN MEJUIMHCKUH YHUBepcUTeT» MUH3paBa
Poccun; 3aBenyromuil JabopaTopuell MOJIEKYJISIPHO-
reHeTUYeCKHX UCCIeJOBAaHUH TepaleBTHYeCcKuX 3a00-
snesanuit HUW tepanuu u npoduiakTuiecKon Meu-
nuHbl — punnana ®PTBYH «®enepabHbIN HUCCIEN0-
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Bo3moxkHbIE (haKTOPHI PUCKA U IIPEAUKTOPHI PAa3BUTUA ITHEBMOHUHU
NPU KOKJIONTHONU MHPEeKIuu

BacronuH A.B., Kpacuosa E.U., Kapnosuu I'.C.

@OI'BOY BO «Hosocubupckuil 2ocydapcmeaeHHbvlil meduyuHckuil yHugepcumem» Munsdpasa Poccuu

Possible risk factors and predictors of pneumonia development in
pertussis infection

Vasyunin A.V., Krasnova E.I., Karpovich G.S.

Novosibirsk State Medical University

AHHOTAIIUA

IIpoBe/ieHO OTKPBITOE, OJTHOIIEHTPOBOE, PETPOCIIEKTUBHOE HCCIIEZIOBAHUE 418 UCTOPUU O0JIe3HU JleTel, HabJIo-
JTaBIIUXCS IO TOBOY KOKJtomrHOU nHdpekuu B ITBY3 HCO «/leTckas ropojickas kanHuueckas 6ospHuIAa NO 3» (Ho-
Bocubupck). llesb uccsieoBaHus — U3yUeHHne 0COOEHHOCTEN OCI0KHEHHOTO THEBMOHUEH TeUeHU I KOKJIIOIHON HH-
(ex1uu 1 BhISBIEHNE BEPOSATHBIX (DAKTOPOB PHUCKA, & TAKIKE KIMHUKO-Ta00PAaTOPHBIX PEAUKTOPOB, CIIOCOOOB TPO-
(uIaKTHKYM OCJI0KHEHHOTO THEBMOHHEH KOKJIIOMIA.

AHaN3 MOoJy4YeHHbIX Pe3yIbTaTOB MOKa3aJsl, YTO OTCYTCTBHE BaKI[MHAI[UH, OTATOIIEHHBIH KOMOPOUAHBIN HOH U
HaJIN4YMe UCKYCCTBEHHOTO BCKAPMJIMBAHUS ABJIAIOTCS BEPOATHBIMHE (PAKTOPAMU PHCKA OCJIOKHEHHOT'O KOKJIIOIIA, CO-
YeTaHHe KOTOPHIX MPUBOIUT K BBICOKOH 4aCTOTE PA3BUTH I MTHEBMOHUH MTPU KOKJIIOIIE. SHAYNUTETHHOE YBEJIMYeHHe Ya-
CTOTBI KaIllJIsl, HApACTaHUe JIEHKONUTO3a, HeUTpoduiesa Ha poHe TeUeHU T KOKJIIONIA CIIeAyeT CIUTATDh IIPEeJUKTOPA-
MU Pa3BUTHS MTHEBMOHUHU NP KOKJIIONIHON MHbEKINU. BaknHansa — aIeKBaTHBIH METO/ MPO(PUIAKTHKHU OCIIO0XK-
HEHHOU MTHEBMOHHUEN KOKJIIOIIHON HH(PEKIIHHU.

Karoueegnle ca068a: KOKIIIONI, OCJIOXKHEHHBIN KOKJIIOII, THEBMOHHUSA IIPY KOKJIIONTHON WH(MEKINH, JJabopaTOpHBIE JaH-
HbI€, BAKITUHAIIHA.

ABSTRACT

The open single center retrospective study of 418 case histories of children who were observed with pertussis infection
in Novosibirsk Children’s City Clinical Hospital No. 3 was conducted. The objective of the research was to study character-
istics of the course of pertussis infection complicated by pneumonia and to identify probable risk factors, as well as clinical
laboratory predictors, ways of prevention of the pertussis complicated by pneumonia.

The analysis of the received results showed that absence of vaccination, the burdened comorbid background and the
artificial feeding being the probable risk factors of the complicated pertussis, moreover, the combination of the above men-
tioned factors results in the high frequency of development of pertussis-associated pneumonia. The significant increase
in frequency of cough, the rise in leukocytosis, neutrocytosis in the course of pertussis should be considered as predictors
of the developing pneumonia. Vaccination is an adequate method of prevention of the pertussis infection complicated by
pneumonia.

Keywords: pertussis, complicated pertussis, pneumonia in pertussis infection, laboratory data, vaccination.

BBEAEHWUE

CBOeBpeMeHHasI AUATHOCTHKA U JIeUeHHe WH-
(exmoHHbIX 3200JIEBAaHUN U WX OCJIOXKHEHUH, a
Tak)Ke OIleHKa BIIN/IeMHOJIOTHYeCKONH CHUTyaluu
u sddextuBHas npodusakTUKa HHOEKIUH Io-
IIpeXHeMY aKTyaJbHbI [1—3]. Kokstromr siByisieTes ca-

INTRODUCTION

Timely diagnostics and treatment of infectious
diseases and their complications and also assess-
ment of an epidemiological situation and effective
prevention of infections are still relevant [1—3]. Per-
tussis is the most widespread of the managed in-
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MO PacHpOCTPAaHEHHOU W3 YIIPaBJIsEMbIX UH(EK-
[UH, COXPAHAIOIIEN CBOIO BBICOKYIO 3HAUMMOCTDH B
JIeTCKOU MH(MEKIMOHHON maToJIoTun. /[0 BBeZeHU s
IJIAHOBOH BaKIIMHAIIUM IIPOTHUB KOKJIIOIIA ATA WH-
(eknus 3aHNMAJIA OJTHO U3 IEPBBIX MECT CPEJIH IET-
CKOU 3a00J1€BAEMOCTH U CMEPTHOCTH, OCOOEHHO Y
JleTedl paHHero Bospacta [4]. [Tocyie BBeieHuUs ma-
HOBOM BaKIIMHAIIUK IIPOTHB KOKJIIOIIA 3abojieBae-
MOCTB [IOBCEMECTHO YMEHBIIIUJIACH B 25 Pas, JeTaTb-
HOCTb — B ThICAYY pa3 [5]. OmHAKO B JaJbHEUIIIEM
9TO CHUJ)KEHUE CMEHHJIOCh HeCTaOWJIBbHBIM yPOB-
HeM 3a00J1€eBaEMOCTH C IEPUOZaMU ITOAbeEMA U CHHU-
JKeHUs snuanporecca [6]. Ha ceromHsmHui 1eHb
Ha Tepputopuu Poccutickoit ®esepariuu HabI0a-
eTcs yBeJuueHue 3a001eBa€MOCTH KOKJTIOIIEM: T10-
KazareJib Ha 2016 T. COCTaBUJI 5.63 Ha 100 ThHIC. Ha-
cestenus (et 710 14 et — 31.87 Ha 100 ThIC. Hace-
JIEHUST), YTO 3HAYUTEJBHO BBIIIE IO CPAaBHEHUIO C
ypoBHEeM 3a00JIEBAEMOCTH B 2015 I. — 4.42 Ha 100
THIC. HaceJIeHus (JIeTH 70 14 JeT — 25.66 Ha 100 ThIC.
Hacesnenust). B HoBocubupckoit obractu cutyarus
HOCHUT CXOXKUU XapakTep ¢ O0IIepOCCUHCKOU — OT-
MeJaeTcsA YCTOMUHMBBIA POCT 3a00JI€EBAEMOCTH KO-
KJIIONITHOW WHQEKIUEN: 2015 I. — 2.95 Ha 100 THIC.
HaceJieHu (eTH 210 14 JieT — 18.9 Ha 100 ThIC. Hace-
JIeHUs), 2016 T. — 4.16 Ha 100 ThIC. HaceJeHusd (aeTu
10 14 j1ieT — 25.87 Ha 100 ThIC. HaceseHus) [7].
JIOBOJIBHO YacTO KOKJIIOII IIPOTEKAET C Pa3BH-
THEM OCJIOXKHEHWH, B TOM YHCJIe U TsKeJIbIX OPOH-
X0JIETOUHBIX IaTosoruii [8]. ITHeBMOHUM SBJISIOT-
¢S CaMbIM YaCTBIM OCJIO)KHEHUEM IIPU KOKJIIOIIIE,
COCTaBJIAIONIAM II0 HEKOTOPHIM JaHHBIM 710 67 %
OT BCEr0 OCJIO’KHEHHOI'O T€YEHHUS KOKJIIOIIHON MH-
dexmuu [9]. PazBuTme OCIOKHEHHH XapaKTEpHO
MIPEUMYIIECTBEHHO JJIA JIeTe NEPBOTO rojia »KU3-
HHU W CBSI3aHO B IEPBYI0 OUepe/lb C HEAOCTATOYHO
9(pHeKTUBHBIM UMMYHHBIM OTBeTOM [10]. Pemraro-
Y0 POJIb B PA3BUTHUU HEJIOCTATOYHOCTH HUMMYH-
HOH CHUCTEMBI TIPU KOKJIIOIIIE Psii aBTOPOB OTBOJIUT
nucbasaHCy MEXAY IMPOTHBO- M IIPOBOCIAIUATEb-
HBIMU ITUTOKWMHAMU B TI0JIb3y YBEJIUYEHUS COZEP-
JKaHUS TOCJIETHUX, YTO SIBJISIETCS Ipejipaciiosiara-
oImUM (HaKTOPOM JJIs1 PA3BUTHSI BTOPHUYHBIX OaK-
TepUaJIbHBIX OCJIOXKHEHUH, B TOM YHCJIE U ITHEBMO-
HUH [11, 12]. [IHeBMOHMS ABJISAETCS BasKHEHUIIIEH OT-
JIEJIBHO B3ATOW MHQEKIIMOHHON IMPUUYMHOU CMepT-
HOCTH JIETE€U BO BCEM MUPE: B 2015 I. OT THEBMOHUH
yMepJio 920 136 JieTeli B BO3pacTe /0 5 JIET, YTO CO-
CTaBJIfAET 16 % Bcex OOIIEMUPOBBIX CJIYUAEB CMEPTH
JleTedl B Bo3pacte 710 5 Jiet [13]. B Poccuiickoii ®e-
Jlepariuy 00JIe3HU OPTaHOB ABIXaHUS, B TOM YHUCJIE
ITHEBMOHUH, y JIeTed B Bo3pacTe O—17 JIET 3aHUMa-
IOT TPEThE MECTO B CTPYKTYpE€ MPHUUHH CMEPTHU I10-
cJie BHEITHUX MPUYUH U TIOPOKOB Pa3BUTHSI; KPOMeE

fections keeping the high importance among chil-
dren’s infectious pathology. Before introduction of
planned immunization against pertussis this infec-
tion was on the top of the list among the children’s
morbidity and mortality, especially in children of
early age [4]. After introduction of planned immu-
nization against pertussis the incidence everywhere
decreased by 25 times, lethality — in one thousand
times [5]. However, further this decrease was re-
placed by unstable incidence with the periods of
rise and decrease in epidemic process [6]. Nowa-
days an increase in incidence of pertussis is ob-
served on the territory of the Russian Federation:
the indicator for 2016 was 5.63 per 100 thousand
population (children under 14 years old — 31.87 per
100 000 population) that is much higher in com-
parison with incidence in 2015 — 4.42 on 100 000
population (children under 14 years old — 25.66 per
100 000 population). In the Novosibirsk Region
the situation is similar to the all-Russian one: the
steady growth of incidence of pertussis infection
is registered: 2015 — 2.95 per 100 000 population
(children under 14 years old — 18.9 per 100 000
population), 2016 — 4.16 per 100 000 population
(children under 14 years old — 25.87 per 100 000
population) [7].

Quite often pertussis takes a complicated
course including development of severe broncho-
pulmonary pathology [8]. Pneumonia is the most
frequent complication of pertussis — according to
some reports it is up to 67% of all complicated per-
tussis infection cases [9]. Development of compli-
cations is distinctive mainly in children of the first
year of life and chiefly it is connected with insuf-
ficiently effective immune response [10]. According
to some authors a crucial role in pertussis plays the
development of the immune system insufficiency
and an imbalance between anti-inflammatory and
pro-inflammatory cytokines in favor of increase of
the latter. It is considered to be the contributing
factor to the emergence of secondary bacterial com-
plications including pneumonia [11, 12]. Pneumonia
is the most important single infectious cause of the
mortality in children around the world: 920 136
children under 5 years died of pneumonia in 2015
that makes 16% of all the fatal cases in children un-
der 5 years in the world [13]. Diseases of respiratory
organs, including pneumonia, in children at the age
of 0—17 take the third place in the structure of fatal
causes following the external reasons and malfor-
mations in the Russian Federation. Besides, in 24%
of cases pneumonia acts as a competing cause of
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TOTO, THEBMOHUS B 24 % CJIy4aeB BbICTYIIAeT KOHKY-
pUpYIOIIel MIPUYNHON CMEPTH IIPU APYTHUX 1ATOJIO-
rusx. 3a6071eBa€MOCTh THEBMOHUSIMU B PA3HBIX pe-
ruoHax Poccum cyiecTBEHHO BapbUpYeT: OT 134.8
710 513.3 Ha 100 ThIC. HaceJIeHus, B yacTHOCTH B Ho-
BOCUOUMPCKOM 00JIaCTH B 2015 T. 3TOT ITOKA3aTeJIb CO-
craBuII 356.2 [14].

YuuThIBas BBIIIIECKA3aHHOE, TI0JIaraeM, UYTO HC-
cyiefioBaHue OCOOEHHOCTEN OCJIOXKHEHHOTO ITHEB-
MOHUEH TeYeHUs KOKJIIOIIHON WHMEKIUU ABJIA-
€TCsl aKTyaJbHBIM BOIIPOCOM B IEIMATPUHU, pellle-
HIe KOTOPOTO IMO3BOJIUT BBISIBUTEH (DaKTOPHI PHUCKA,
BO3MOJKHBIE KJIMHUKO-Ta0OPATOPHBIE IPEIUKTO-
PBI Pa3BUTH A THEBMOHUHY Ha (pOHE KOKJIIONIA, a TaK-
JKe TI03BOJIUT pa3paboTaTh Hanbosee 3G PEKTUBHYIO
TaKTUKY MPOQUIAKTUKY U JEUeHUs MOJOOHBIX CO-
CTOSHUM.

IEJDb UCCAEAOBAHUA

W3y4unTh 0COOEHHOCTH OCJIOKHEHHOTO ITHEBMO-
HHUEH TeYEHU 1 KOKJTIOIITHON WH(MEKIIUH, BBISIBUTD Be-
posiTHBIE (PaKTOPHI PUCKA, KITUHUKO-1a00paTOpHbIE
IIPETUKTOPHI, & TAKIKEe BO3MOXKHBIE TTOJXO/IBI K IIPO-
(¢rakTHKe THEBMOHWH, Pa3BUBIIEHCS HA (POHE KO-
KJIIOIIA.

MATEPHAJIBI 1 METO/bI

IIpoBesieH OTHOIIEHTPOBOM, PETPOCIEKTUBHBIN
aHam3 418 ucropuil 60JIE3HU JeTeld, HaOJI0aB-
IIUXCS 10 TTOBOAY KOKJIONIHON nHpeknuu B ['BY3
HCO «/leTckast Topojickasi KJIMHUYECKast OOJIbHUIIA
No 3» (HoBocubupck) (nanee — JII'KB N¢ 3) c 2011
o 2017 1. Micropuu 6oJie3Hu ObLIN pas3zieieHbl Ha
JIBe TPYIIIBI: OCHOBHAS I'PYIIIA — JAETH C OCJIOKHEH-
HBIM ITHEBMOHUEU TEUeHUEM KOKJIIOITHOH HWHGQEK-
[IMY; TPYIITIa CPABHEHUsI — JIETU C HEOCTIOKHEHHBIM
TeueHNeM KOKJIIOIIA. XapaKTepUCTHUKA TPYIII ITPe/-
craBJieHa B TabJI. 1. ['pynmbl OBLJIN COITOCTAaBUMBI IO
BO3PACTy, IOJIy, CTEIIEHHU TAKECTU OCHOBHOTO HH-
(bexITMOHHOTO TIpoIecca, CPOKAM TOCIUTAIU3AIIIHI

TaGumma 1. XapakTepucTUKa rpymnn
Table 1. Characteristic of groups

death in other pathologies. The incidence of pneu-
monia in different regions of Russia significantly
varies: from 134.8 to 513.3 per 100 000 population,
specifically in the Novosibirsk Region this value
was 356.2 in 2015 [14].

Considering the aforesaid, we believe that the
research of characteristics of the pertussis infec-
tion complicated by pneumonia is a topical issue in
pediatrics, the solution of which will allow to reveal
risk factors, possible clinical laboratory predictors
of development of pneumonia associated with per-
tussis. Also it will allow to create the most effec-
tive tactics of prevention and treatment of similar
states.

AIM OF THE RESEARCH

To study characteristics of the pertussis infec-
tion complicated by pneumonia, to reveal probable
risk factors, clinical laboratory predictors and also
possible approaches to prevention of the pneumo-
nia associated with pertussis.

MATERIALS AND METHODS

The single center retrospective analysis of 418
case histories of children treated for pertussis in-
fection in Novosibirsk Children’s City Clinical Hos-
pital No. 3 from 2011 to 2017 was carried out. Case
histories were divided into two groups: the main
group included children with pertussis infection
complicated by pneumonia; the group of compari-
son included children with uncomplicated pertus-
sis. Characteristic of groups is provided in Table 1.
Groups were comparable in age, gender, severity of
main infectious process, infectious hospital stay
duration. Inclusion criteria: the verified diagnosis
“Pertussis” according to modern clinical and labo-
ratory criteria (positive for Bordetella pertussis
culture from oropharynx and/or PCR of saliva test-
ing for the presence of Bordetella pertussis DNA),

OcJI0’kHEHHOE ITHEBMOHUEHN

TeUYeHHe KOKJIIONIHON HHbEKIUH
(ocHoBHas Tpynma) (n = 63)
Complicated by pneumonia the
course of a pertussis infection (main

ITokazaresb / Indicator

group) (n = 63)

HeocnoxHeHHOE TeYeHne KOKJIIOIIa
(rpymma cpaBHeHUs) (n = 126)
Uncomplicated course of pertussis
(group of comparison)( n = 126)

CpoK rocnuTaau3anuu, ieHb 00jie3HH 10 + 1.6
Hospitalization duration, a day of a
disease
ITos / Gender:
Maabuuku, n (%) / boys, n (%) 25 (40)
neBouku, n (%) / girls, n (%) 38 (60)

12 + 1.4

54 (43)
72 (57)
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B WHGEKINOHHBIA cTranuoHap. Kpurepuu Bkioue-
HUA: BepUGUIMPOBAHHBIHN AuarHo3 «Koktomnr» co-
[JIACHO COBPEMEHHBIM KJIHUHHUKO-JIa00paTOPHBIM
KPHUTEPHUAM (IIOJIOKUTEJIBHBIHN IIOCEB CO CIIU3UCTOHN
pororiotku Ha Bordetella pertussis w/unu IILP
caonbl Ha JTHK Bordetella pertussis), Bepuduiiu-
pOBaHHBIN auarHo3 «[IHEBMOHUS» COIJIACHO CO-
BpeMeHHBIM KputepuaM BO3 (mpusHaku 04aroBoi
CUMIITOMATHKH I10 Pe3yIbTaTaM peHTTreHorpaduye-
CKOTO HCCJIEJIOBAHUS), XPOHOJIOTUUECKH JIOKA3aH-
HOe€ TI0 JJAHHBIM MeTUITMHCKON JIOKyMeHTAllu! pas-
BUTHE TTHEBMOHWU Ha (DOHE KOKJIIOITHOU WH( EK-
nuu. Kpurtepun UCKIIOUeHUs: HAJIHMYINE COITYTCTBY-
OIlled KOKJIIOIIY OCTPOU PECITUPATOPHON BHPYCHOM
WHGEKIUHU UJIN XPOHUYECKOH AaTOJIOTHH PecIrupa-
TOPHOU CUCTEMBI B aHAMHE3E.

AHanu3upoBasuch abCOJIIOTHOE KOJIMYECTBO
U BO3pACTHAsl CTPYKTypa 3ab0JIEBIINX, CTPYKTypa
ITHEBMOHHU COTJIACHO BpeMeHHOMY KpuTepuio BO3,
BO3MOJKHBIE (PAaKTOPHI pUCKa OCJIOKHEHHOTO ITHEB-
MOHUEHN TeYeHU s KOKJIIOITHOW NH(PEKIINH, a TAaK¥Ke
BEPOATHBIE NIPEIUKTOPHI PA3BUTUA THEBMOHUH HA
(one xoxsIONIa. B MccaeayeMbIX TPyIIIaX CPaBHU-
BaJINCh: OCHOBHbBIE KJIMHUYECKUE MPOSBJIEHUS KO-
KJromma (Kameyb U Pernpusbl), TUHAMUKA U3MEHe-
HUU TTOKa3aTtesel nepudepruieckoil KpoBH J0 U IO-
cJle pa3BUTHSA THEBMOHUU U B COIIOCTABUMBIX JIJISI
TPYIIIBI KOHTPOJIS UCCIIEIOBATENIBCKUX TOUKAX.

Craructuueckas ob6paboTKa JaHHBIX IIPOBe-
ZeHa npu nomoinu nporpammbel STATISTICA 12.0.
Kpurtnueckuil ypoBeHb 3HAUUMOCTH p = 0.05. Onu-
caTeJsibHas CTaTUCTHKA — CPeJIHAA U CTaHJapTHAs
omwubKa cpefHell (JaHHbIE TPEACTABJIEHBI B BUIE
M + m) pJis KOJIUYeCTBEHHBIX MePEMEHHBIX, JIJIA
KaueCTBEHHBIX IIepeMEeHHBIX — OIpe/iesieHue JI0-
sneit. CpaBHeHUE TPYIII 110 KOJIUYECTBEHHBIM ITPU-
3HakaMm — U-kputepuii ManHa — YUTHH, A1 Kade-
CTBEHHBIX — KPUTEPUU X2.

HccnenoBanue BHITIOJTHEHO B COOTBETCTBUU C
STHUYECKUMU IPUHIOUIAMU MIPOBEJEHUA HAYUHBIX
MeJUITMHCKUX HCCJIe0BAHNM, IIPOBE/IeHNe HCCe-
JIoBaHUA 0700peHo KoMuTeToM 1o 3tuke PI'BOY
BO «HoBocubupckuil rocysapCTBEHHBIH MeTUITUH-
ckuii yauuBepcuter» Munaapasa Poccuu.

PE3YJIBTATDBI 1 OBCY2KIEHUE

AHaJTI3 OCHOBHBIX 3MUJAEMHUOJIOTHYECKUX TaH-
HBIX ITOKa3aJl, YTO K 2017 T. IPOIEHT OCJIOXKHEHHO-
ro IMHEBMOHUEU TeYEHUSA KOKJIIOIIHOM WH(EKITUHN
(puc. 1) cocTaBu 16.2, YTO 3HAUUTETHHO BbIIIIE aHA-
JIOTUYHBIX TIOKa3aTesield 2013—2016 IT.

CTpykTypa 3a060J1€Ba€MOCTH ITHEBMOHUSIMH Ha
¢one KokTIOIIA OBLIA TIpE/CcTaBIeHa B 62.9 % Ciy-
yaeB BHEOOJIBHUYHBIMU ITHEBMOHUSMH, B 37.1 %

the verified diagnosis “Pneumonia” according to the
modern WHO criteria (signs of focal symptomatol-
ogy according to the results of x-ray examination),
the development of pneumonia which is chronologi-
cally proved according to medical documentation
on the pertussis infection background. Exclusion
criteria: acute respiratory viral infection accompa-
nying pertussis or chronic pathology of respiratory
system in the anamnesis.

The absolute number and the age structure of
patients, the structure of pneumonia according to
the WHO temporary criterion, possible risk factors
of the course of pertussis infection complicated by
pneumonia and also probable predictors of the per-
tussis associated pneumonia were analyzed. The fol-
lowing points were compared in the studied groups:
the main clinical manifestations of pertussis (cough
and reprises), dynamics of changes in peripheral
blood values before development of pneumonia and
in research, comparable for group of control.

Statistical data processing was carried out with
the STATISTICA 12.0 program. Critical level of the
importance was p = 0.05. Descriptive statistics,
a mean and standard error of mean (data are pre-
sented in the form of M + m) is used for quantitative
variables, definition of shares is used for qualitative
variables. Comparison of groups on quantitative
characters is made with Mann — Whitney U-test, for
qualitative one — with criterion x2.

The research is performed according to ethical
principles of scientific medical study, a research was
approved by Ethics Committee of Novosibirsk State
Medical University.

RESULTS AND DISCUSSION

The analysis of the main epidemiological data
showed that by 2017 the percentage of pertussis in-
fection (Fig. 1) complicated with pneumonia made
16.2 that is much higher than in 2013-2017.

The structure of incidence of pneumonia
against the background of pertussis was provided
to 62.9% of cases by community-acquired pneumo-
nia, to 37.1% of cases — hospital one. Age structure
of children with the course of pertussis compli-
cated by pneumonia is given in Table 2. The main
incidence of pneumonia against the background of
pertussis (73% of cases) is noted in children aged
from 1 month till 2 years in this connection this age
group was allocated for the analysis of probable risk
factors of development of pneumonia against the
background of a pertussis infection.
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84

2011 2012

2013

Koxuton (n = 418)
Pertussis (n = 418)

2014 2015 2016 2017

OcJ103XKHEeHHBIN THEBMOHUEHN KoKl (n = 63)
Pertussis complicated by pneumonia (n = 63)

Ocsi0)XHeHHOe THeBMOoHUel TeueHue (%)
The course of disease complicated by pneumonia (%)

Puc. 1. Yncsio naueHToB, HaOJI0/IaBIIUXCS TI0 TTOBO/LY HEOCJIOXKHEHHOTO U OCJIO?KHEHHOTO ITHEBMOHHUEHN
koxsnoma Ha 6ase JITKB N@ 3 B 2011—2017 IT.
Fig. 1. The number of patients with pertussis both uncomplicated and complicated with pneumonia observed
on the basis of Novosibirsk Children’s City Clinical Hospital No. 3 in 2011—2017

cly4aeB — TOCIHUTAJIBHBIMU. Bo3pacTHas CTPYKTY-
pa ZieTeli ¢ OCJIOKHEHHBIM ITHEBMOHHEH TeUeHUEM
KOKJIIOITIA TIpeficTaBjieHa B Tabi1. 2. OcHOBHAsI 3a60-
JIEBaeMOCTbh ITHEBMOHUEH Ha ¢GoHe KokJIoma (73 %
cIyJyaeB) OTMeUeHa y JleTell B BO3pacTe OT 1 MeC /10
2 JIeT, B CBA3M C YeM MMEHHO 3Ta BO3pacTHas TPyII-
11a GbLyIa BhIZIEJIEHA /IJIs1 aHAJIN3a BEPOSITHBIX (haKTO-
POB pUCKa pa3BUTHs THEBMOHUY Ha (pOHE KOKJTIOII-
HOU WH(}EKINH.

B pesysibraTe ucceoBaHus ObLIO YCTAHOBIIE-
HO, UTO y JIeTeH, y KOTOPHIX Ha (hOHE KOKJIIOIIA pas-
BUBaJach MMTHEBMOHUSA, B 96 % CJIydyaeB OTCYTCTBO-
Bajia BaKIMHAIUs IIPOTHUB KOKJIIOIIA; KPOME 3TO-
o, y TaKuXx JieTeli B 81 % ciyduaeB HaOIIOAAIICA OTS-

As a result of the study it was established that
children who developed pneumonia on the back-
ground of pertussis, in 96% of caases had no vac-
cination against pertussis; besides, in 81% of cases
such children had the burdened comorbide back-
ground (in 53.4% of cases — the central nervous
system (CNS) pathology was observed, in 17.3% of
cases — the congenital heart diseases, in 9.2% of
cases — the urinary system infections). In most
cases (72%) the children with pertussis complicat-
ed by pneumonia were on artificial feeding. Consid-
ering the high frequency of occurrence of these fac-
tors in group of complicated pertussis, these were

TaGauna 2. Bo3pacrHast CTpyKTypa JeTel ¢ 0CI0KHEHHBIM THEBMOHUEH KOKJIIOIIEM
Table 2. Age structure of children with pertussis complicated by pneumonia

Bospacrt n Bospact n
Age Age

1-3 mec 24 2—-3 roza 7
1—3 months 2—3 years

4—6 Mec 6 4—7 et 6
4—6 months 4—7 years

7—9 Mec 5 8-13 1er 3
7—9 months 8-13 years

10—-12 mec 1 13—16 neT 1
10—12 months 13—16 years

1-2roza 10

1-2 years

Journal homepage: http://jsms.ngmu.ru
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TOIIEHHBIH KoMOpOumHeiii don (B 53.4 % ciyya-
€B — IATOJIOTHUS CO CTOPOHBI IEHTPAJIHHOU HEPB-
Hoii cuctembl (ITHC), B 17.3 % ciiydaeB — BPOXKEH-
HbIE IIOPOKH CEP/IIIA, B 9.2 % caydyaeB — UHDEKITUN
MOYEBOH crcTeMbl). B 6osbiHCTBE city4aes (72 %)
JIETH C OCJIO)KHEHHBIM ITHEBMOHUEH TEUeHHEM KO-
KJIFOITHOW MH(pEKINY HAaXOAUJINCh HA MCKYCCTBEH-
HOM BCKapMJIUBAHUW. YUUTHIBAS BHICOKYIO UACTOTY
BCTPEYAEMOCTH JIAHHBIX (PAKTOPOB B TPYIIIIE OCJIONK-
HEHHOT'O KOKJIIOIIIA, OHK OBbLIN BHIOPAHBI B KAUECTBE
BEpPOSITHBIX (DAKTOPOB PHCKA PAa3BUTHUS ITHEBMO-
HUU Ha GHOHE KOKJIIoMIA. BhIN TpoaHaIM3UPOBAHBI
BCTPEYAEMOCTH JIAHHBIX (PAKTOPOB B OOIIEH KOrop-
Te GOJIbHBIX KOKJIIOIIEM U IPOIEHT PA3BUTHU S ITHEB-
MOHHU ITPHU UX coueTaHnu. Hasmuaue omHOTO hakTo-
pa (J1r060r0, 32 UCKJIIOUEHEM OTCYyTCTBHUS BaKIIUHA-
[IM¥) TPUBOIKJIO K PA3BUTUIO THEBMOHUM B 11.2 %
ciaydaeB (304 pebenka umenu oaumH (GAKTOp pHU-
CKa, y 34 pa3BUJIaCh ITHEBMOHUS), COUETAHUE JBYX
(dakTOpOoB (32 UCK/IIOUEHHEM OTCYTCTBUS BaKI[MHA-
[IWH) TIPUBOJIMJIO K PA3BUTHIO THEBMOHUU B 58.9 %
ciayuaeB (y 68 mereii 6b1s10 2 dakTOpa pucKa, y 40
13 HUX Pa3BUJIACh THEBMOHUSA, P = 0.001 B CpaBHE-
HHUU C OMHUM (PAKTOPOM PHCKA), a COYETAHUE IBYX
(aKTOpPOB pHICKA U OTCYTCTBUE BAKI[MHAIIUK ITPHU-
BOAMJIO K Pa3BUTHUIO ITHEBMOHUU B 100 % CiIydaeB
(y 20 nerteii 661710 3 aKTOpA PHCKA, Y BCEX PA3BU-
Jjlach MHEBMOHHSA, p = 0.02 B CPAaBHEHHU C JBYM:A
daktopamu pucka). Takum o0pazoM, coueTaHHUE
JIBYX 1 60Jsiee (paKTOPOB PUCKA IIPUBOJIUT C BHICOKUM
YPOBHEM BEPOATHOCTH K Pa3BUTHIO THEBMOHUH Ha
(oHe KOKJTIONTHOM WH(MEKIINH, UTO MOKET ObITh HC-
II0JIb30BAHO B KJIMHUYECKOU ITPAKTHKE JIJIsI IPOTHO-
3UPOBAHUSA OCJIOKHEHHOTO ITHEBMOHHEH TeUeHUs
KOKJIIOITIA.

Knuaudueckre u J1abopaTOpHBIE ITOKa3aTe-
JIY FICCJIE/IOBAJIUCH Y TIAI[UEHTOB C TOCIUTAIbHBIMU
ITHEBMOHHUSIMU, TAK KaK HA MOMEHT Pa3BUTHUS ITHEB-
MOHHH 3THU NAIIUEHTHI ObLIN TOCITUTAITU3UPOBAHBI B
cTaroHap U UMeJach BO3MOXKHOCTB /1J1s1 OO BEKTHUB-
HOHI OIleHKU HU3MEHEHHUH 3TUX IIoKasaTresei. AHa-
JIU3 KJIMHUYECKUX JAHHBIX (pHUC. 2) MoKa3a, 4To y
MMAIMEHTOB 32 HECKOJIBKO JTHEH JI0 pa3BUTUA DUBH-
KaJIPHBIX U PEHTTEHOJIOTHYECKUX TPU3HAKOB ITHEB-
MOHUH JIOCTOBEPHO (p = 0.001) BO3paCTasIo KOJIude-
CTBO IIPUCTYIIOB KallJIA: 24.1 £ 5.6 IPUCTYyIIA B CyT-
KU y ZIeTeH ¢ OCJIOKHEHHBIM U 11.2 + 4.9 IPUCTYyTIA B
CYTKH y JIETeH ¢ HEOCJIO?KHEHHBIM KOKJIIOIEM. 13-
MeHEeHUE KOJIMYECTBA PEIPU3 HMEJIO CXOXKYI0 JUHA-
MUKY, OZHAKO JJOCTOBEPHOTO OTJIMYHS MOJyIEHO HE
ObLIIO.

AHau3 JaHHBIX JabOPaTOPHOU AUATHOCTUKU
IIOKAa3aJI, YTO B UCCJIEAYEMOU TPYIIIe TIepPes Pa3BU-
THEM WH(UIBTPATUBHBIX U3MEHEHHUH B JIETKUX Ha-

chosen as probable risk factors of the development
of pertussis associated pneumonia. Occurrence of
these factors in the general cohort of patients with
pertussis and percentage of pertussis-associated
pneumonia development were analyzed. The pres-
ence of one factor (any factor, except for the absence
of vaccination) led to development of pneumonia
in 11.2% of cases (304 children had one risk fac-
tor, 34 children had pneumonia), a combination of
two factors (except for the absence of vaccination)
led to development of pneumonia in 58.9% of cases
(68 children had 2 risk factors, 40 of them had
pneumonia, p = 0.001 as compared with one risk
factor developed), and the combination of two risk
factors and absence of vaccination led to develop-
ment of pneumonia in 100% of cases (20 children
had 3 risk factors, and all having pneumonia,
p = 0.02 as compared with two risk factors devel-
oped). Thus, the combination of two or more risk
factors with the high level of probability results in
pneumonia complicated pertussis, which can be
used in clinical practice to predict the complicated
with pneumonia course of pertussis.

Clinical and laboratory parameters were stud-
ied in patients with hospital-acquired pneumonia as
at the time of development of pneumonia these pa-
tients were admitted to the hospital and there was an
opportunity for the objective assessment of changes
of these parameters. The analysis of clinical data
(Fig. 2) showed that in patients some days before the
development of physical and radiological symptoms
of pneumonia (p = 0.001) the quantity of coughing
fits increased: 24.1 + 5.6 fits a day in children with
complicated and 11.2 + 4.9 fits a day authentically in
children with uncomplicated pertussis. Change in
the number of whoops had similar dynamics, how-
ever, the reliable difference was not revealed.

The analysis of data of laboratory tests
showed that higher level of maintenance of leuko-
cytes (WBC) in peripheral blood was reliably ob-
served in the studied group before development
of infiltrative changes in lungs (p = 0.03) (the
course of pertussis complicated by pneumonia:
WBC = 19.7 + 2.3 - 109 C./]; group of compari-
son: WBC = 14.2 + 1.6 - 10° C./1) and also reliable
(p = 0.003) balance shift between lymphocytes
(Lym) and granulocytes (Gra) towards increase in
percentage of keeping of the last (the course of per-
tussis complicated by pneumonia: Gra = 41.2 + 3.1%;
group of comparison: Gra = 18.7 + 3.4%) when
comparing with indicators of the comparison group
(Table 3).
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Puc. 2. [[uHaMUKa U3MeHEHU N KIIMHUYECKUX IMoKa3aresiel (Kaieab — A, penpussl — B)
y TAI[HEHTOB UCCIIEYEMBIX TPYIII 10 U TIOC/IE Pa3BUTHS THEBMOHUN
Fig. 2. Dynamics of changes of clinical indicators (cough — A, whoops — B) in patients of the studied groups
before development of pneumonia

Oatozascst 1ocToBepHO (p = 0.03) 6oJiee BBICOKUH
ypoBeHb cojieprkanus yerkonutoB (WBC) B nepu-
depuueckoit KpoBu (0CTIOKHEHHOE THEBMOHUEH Te-
venwne kokstioma: WBC = 19.7 + 2.3 - 10°KJ1./71; TpyTI-
ma cpaBHeHUS: WBC = 14.2 + 1.6 - 109KJL./71), 2 TaKKe
JlocToBepHOE (p = 0.003) cMellieHre GaaHca MeK-
oy mumboruramu (Lym) u rpamysnoruramu (Gra)
B CTOPOHY YBEJIUUYEHUS IIPOIEHTA COAEPKAHUS 110~
crenHux (OCJI0KHEHHOe ITHEBMOHUEH TeueHUe KO-
kioma: Gra = 41.2 + 3.1 %; rpynna cpaBHeHHS:
Gra = 18.7 £ 3.4 %) Ipu CpaBHEHUU C IOKA3aTEI MU
TPYIIbI KOHTPOJIs (TabIt. 3).

AHaynn3 TOJYyYEeHHBIX B XOZE WCCJIEZOBAHUS
pe3yJ/IbTaTOB IIOKa3aJjl, YTO dYallle BCEro pPa3BUTHE
ITHEBMOHUH TPHU KOKJIIOIIE TPOUCXOIUT y TaI[heH-
TOB JIO JIByXJIETHET0 Bo3pacTa (cM. TabJ1. 2), y KOTO-
PbIX KpaililHe HUBKUU ITPOIIEHT BAKIIUHAIIMY ITPOTHUB

The analysis of the results received during the
study showed that the most frequent development
of pertussis-associated pneumonia happens in
patients under 2 years old (see Table 2) who have
extremely low percentage of vaccination against
pertussis (4% of them are vaccinated, vaccination
is absent in 96%). Perhaps, similar disastrous low
percentage of vaccination was explained by ac-
companying comorbide pathology in these chil-
dren. More detailed analysis of the available data
confirmed the hypothesis. It was revealed that the
absence of vaccination was explained by medical
counterindication for pertussis vaccination in 69%
of cases, in 31% of cases it was the parents’ refusal
for child’s vaccination. The detailed analysis of the
accompanying pathologies in different age groups
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Tao6suna 3. [ToxazaTesnn neprudeprueckoll KpOBU y IAIIUEHTOB HCCIIEAYEMBIX TPYIII IIepesi PA3BUTHEM HHOUIIBTPATUB-

HBIX UBMEHEHUH B JIETKUX

Table 3. Indicators of peripheral blood in patients of the studied groups before development of infiltrates in lungs

Hccnenyemas rpymnmna (KOKJIIONI, OCJIOKHEH- ['pymnna KOHTPOJIS

ITokazaress / Indicator

HBIM TOCIIATAJIbHOM THEBMOHUEH, N = 21)
Studied group (pertussis complicated by
hospital-acquired pneumonia, n = 21)

(HEOCI0XKHEHHBIN KOKJIIOII, N = 42)
Control group (uncomplicated
pertussis, n = 42)

WBC, - 10%ku1./1 | WBC, - 10°C./1 19.7 + 2.3* 14.2 + 1.6
Lym, % 49.7 £ 2.9% 62.2 + 3.1
Gra, % 41.2 + 3.1%% 187+ 3.4
*p = 0.03.

**p = 0.003.

KOKJIIOIIA (BAKITUHUPOBAHBI — 4 %, y 96 % BaKIu-
HaIisl OTCYTCTBYeT). BO3MOKHO, MOMOOHBIN KaTa-
cTpodUUECKN HUBKHUH MPOIEHT BAKIIMHAIUU 00B-
SICHAJICSI HAJINYHEM Y JAHHBIX JIETeH COITyTCTBYIO-
el KOMOpOUTHOU maTosIoTuH. bosee moapoOHBIN
aHaJIN3 UMEIOIIUXCS JAHHBIX MOJTBEPAUI BBIIBHU-
raeMylo TurnoTesy. bbljio BbIABIIEHO, UTO B 69 % Ci1y-
YaeB MPUYUHOU OTCYTCTBHUS BAKIIHMHAIIUH CITYKHJIT
MEJIOTBOJ] OT IIPUBUBKU MPOTUB KOKJIIONIA, B 31 %
cJIy4aeB — OTKa3 POAUTEJIEH OT BAaKIIUHAIIUHU PeOeH-
Ka. /{yiA BBIABIIEHUS TPUUYUH MEUITMHCKOTO OTBO-
Jla OT BaKIIMHAIINU OBLI IIPOBEJIEH JIeTAaIbHBIN aHa-
JIN3 COITYTCTBYIOIINX MATOJIOTUH B PA3HBIX BO3PACT-
HbBIX I'pymnmax (puc. 3). B rpyrme nere 1o 3 Mec Kus-
HU BaKIIMHAIIMS OTCYTCTBOBAJIA COTJIACHO BO3PACTY
[15], omHAKO ATa rpyIIa Mo YHUCIEHHOCTH Obla ca-
MOU OOJIBIIION U3 BCEX MPEJICTaBIEHHBIX. B rpymmax
1-2rojia ¥ 3 Mec — 1 O BBISIBJIEHA BHICOKA S YACTOTA
BCTpPEUaeMOCTH naTosioruu co croponsl IITHC: 50 u
48 % cooTBeTcTBeHHO. TakM 06pa3oM, MOKHO C/ie-
JIaTh BBIBOJ], UTO B OOJIBIIIMHCTBE CJIyYaeB IaTOJIO-
rus [THC saBiisiyiack BelyIneld MpUUMHON MeTHITH-
CKOT'0 OTBOJIA OT BaKIIMHAI[AH.
[IpoTUBONIOKA3aHUAMU JIJIs1 BBEIEHUS IETHHO-
KJIETOYHBIX KOKJIIOITHBIX BAKI[UH SBJISIOTCS, IOMU-
MO OOIIMX IMTPOTUBOIIOKA3aHUM /IJIs BCeX BaKI[UH —
Iporpeccupyoiee 3a601eBaHNe HEPBHOU CUCTEMBI;
adebpuibHBIE CyZIOpOTH B aHaMHe3e. IIpoTuBoro-
Ka3aHUA JJIs BBEJEHUA AlleJUTIOJIAPHBIX KOKJIIOII-
HBIX BaKIIMH: DpOrpeccupyioliee 3abosieBaHue
HEPBHOU CUCTEMbBI; HEKOHTPOJIUPYEMa st SIIUJIEIICH S,
porpeccupyionias sHedasonarus [16]. OCHOBHBI-
MU TIATOJIOTHSAMU, 3aPUKCUPOBAHHBIMU Y TAI[UEH-
TOB HCCJIEAYEMOU TPYIIIIBI, SIBJISJINCH: IIEpUHATAIIb-
Hoe nopaxkenue [ITHC u geTckuii nepeOpaibHbIN ma-
pasnuy. Ot 3a60eBaHUS HE OTHOCATCS K MIPOTpec-
cupytomum 3abosieBanusam [THC — cienoBaTesibHO,
HE MOTYT ABJIAATHCSA MIPUINHON METUIIMTHCKOTO OTBO-
Jla OT BaKIIMHAIIUY ITPOTUB KOKJIIOIITHOU HH(PEKITUN.
Cymoporu B aHaMHe3e HabJroaauch y 26 % (8 ma-
[IUEHTOB) U3 UCCJIEAYEMOM T'PYIIIBI U COOTBETCTBEH-

(Fig. 3) was carried out for identification of the rea-
sons of medical counterindication for vaccination.
In group of children up to 3 months of life, vaccina-
tion was absent according to the age [15], however,
this group was the biggest among all provided. The
high frequency of occurrence of the CNS pathology
is revealed in groups of 1—2 years and 3 months —
1year: 50 and 48% respectively. Thus, it is possible
to draw a conclusion that in most cases the CNS pa-
thology was the leading cause of medical counterin-
dication for vaccination.

Contraindications for administration of whole-
cell pertussis vaccine are, in addition to the general
contraindications for all vaccines, the progressive
disease of the nervous system; afebrile convulsions
in the anamnesis. Contraindications for adminis-
tration of acellular pertussis vaccine are the follow-
ing: the progressive disease of the nervous system;
uncontrolled epilepsy; the progressive encepha-
lopathy [16]. The main pathologies recorded at pa-
tients of the studied group were: perinatal damage
of CNS and cerebral palsy. These diseases do not
belong to the progressive CNS diseases. Therefore,
they cannot be the reason for medical counterin-
dication for pertussis vaccination. Convulsions in
the anamnesis were observed in 26% of cases (8 pa-
tients) in the studied group and respectively could
be a contraindication for the whole-cell pertussis
vaccine (DTP); however, the convulsions were man-
aged with medicamentous therapy, i.e. the convul-
sions were not uncontrolled, so they could not act
as contraindication for acellular pertussis compo-
nent. Thus, during the research the high percent-
age of unreasonable medical counterindication for
pertussis vaccination was revealed. More detailed
analysis of medical counterindication for pertussis
vaccination is necessary for reduction of number of
false medical counterindication for vaccination and
prevention of the severe and complicated cases.
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A B

o 3 mec (n = 24)
(oTcyTCTBHE BaKITUHAIIMH
COIJIACHO BO3PAacCTy)
Under 3 months (n = 24)
(absence of vaccination o 3 mec
according to the age) Under 3 months

3 mec — 1rof (n =12) 3 Mec — 1TOJT
3 months — 1 year (n = 12) 3 months — 1 year

1—2roma (n=17) 1—2 roja
1—2 years (n=17) 1—2 years

Hert BaknuHaIun - IMaTonorus ITHC
No vaccination CNS pathology
BaknuaupoBaHbl BIIC
Vaccinated CHD
Het KoMOPOHAHOI ATOIOTUN
No comorbide pathology

1MC
USI
Puc. 3. Hannune BakuuHanuu (A) v CTpyKTypa KoMOpOuAHOI matostoruu (B) B pa3HbIX BO3BPACTHBIX IPyIIaX, %
(BIIC — BpokeHHbIe TOPOKH cepta, UMC — uHbeKI MOYEBOH CUCTEMBI)

Fig. 3. Existence of vaccination (A) and structure of comorbide pathology (B) in different age groups, %
(CHD — congenital heart diseases, USI — urinary system infections)
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HO MOTJIH OBITh ITPOTHUBOIIOKA3aHUEM JIJIS BaKIIU-
HaIM{ IeJHHOKJIETOUHON KOKJIIOIIHOW BaKIIMHOI
(AK/ZIC), omHAKO Cy/IOpPOTH KYITHPOBAJIUCH MEUKA-
MEHTO3HOU Tepamuel, T. e. He ObIN HEKOHTPOJIHU-
PyeMBbIMH, a 3HAYUT, HE MOTJIA ABJIAATHCSA IIPOTHBO-
MOKa3aHUEeM JIJIsi IPUMEHEHHsI OECKJIETOYHOU KO-
KJIFOIITHOH BaKIMHBIL. TakuM o6pa3om, B X0Jie Ucce-
JIOBaHUsA OB BBIABJIEH BBICOKUM IMPOIEHT HE00O-
CHOBAHHBIX MEIUIIMHCKUX OTBOIOB OT BaKIIMHAIINHN
IIPOTUB KOKJIIOMIHOHN nHbeknuu. Heobxonum 60s1ee
O/IPOOHBIA aHAIN3 MPOTUBOMOKA3AHUHN K BaKITU-
HAIlMU IMPOTHUB KOKJIIOIIA JJIsi YMEHbBIIIEHUS KOJIH-
YecTBa JIOXKHBIX MEIUIIMHCKUX OTBOJOB OT BaKIIU-
HAIlMU ¥ IPEJOTBPAIIEHU TAKEbIX U OCJIOKHEH-
HBIX CJIy4JaeB 3a00JIeBaHUS.

SAK/IIOUYEHUE

OTcyTCcTBUE BaKIMHAIINU, OTSATOIEHHBIN KO-
MOpPOUIHBIH (OH W HAJIUYHUE HCKYCCTBEHHOrO
BCKapMJIMBaHUs SABJIAOTCA (PaKTOpaMHU pPUCKa pas-
BUTHUSA TAKOT'O THAKEJIOTO OCJIOKHEHU A ITPU KOKJIIOII-
HOH WH(QEKINU, KaK ITHEBMOHHs. 3HAYUTETHHOE
yBeJIMUEeHUEe YacTOThl KalllJis, HapacTaHHe JIeHKO-
UTO3a, HeTpoduiesa Ha PoHe TeueHU s KOKJIIOIIa
CJIeyeT CUUTATh NMPEJIUKTOPAMU PA3BUTUSA ITHEB-
MOHHH IPU KOKJIIOMHOU MHbeknuu. [IpeasoxeH-
Hble THQOPMATUBHBIE KPUTEPUU TUATHOCTUKHU MO-
IYT NIPUMEHATHCA B KJIMHUYECKOU MPAKTHKE C Iie-
JIBIO IPOTHO3UPOBAHUSA U TPO(PUIIAKTUKH PA3BUTUA
ITHEBMOHUH TPH KOkJomre. Takum obpas3oM, Bak-
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CONCLUSION

The absence of vaccination, the burdened co-
morbide background and existence of artificial feed-
ing are probable risk factors for the development of
such severe complication of pertussis as pneumonia.
Significant increase in frequency of cough, rise in
leukocytosis, neutrocytosis in pertussis should be
considered as predictors of development of pertus-
sis-associated pneumonia. The offered informative
diagnostic criteria can be applied in clinical practice
for the purpose of prediction and prevention of de-
velopment of pertussis-associated pneumonia. Thus,
vaccination should be considered as an adequate
method of prophylaxis of pertussis and also an ef-
fective mean of preventing complications of this dis-
ease.
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CBEJAEHUA NJId ABTOPOB

TPEBOBAHUA K IIPEJOCTABJIEHU IO
MATEPHAJIOB JJIA IIYBJIMKAIIN N

B JOURNAL OF SIBERIAN MEDICAL
SCIENCES

B Journal of Siberian Medical Sciences (gaiee —
JSMS) ny6IUKyIOTCSI HayYHbIEe 0630pbI U CTAaThH IO
MEIUIMHCKUM HayKaM, IIOJIrOTOBJIEHHbBIE TI0 MaTe-
pUajiaM OpUTHHAJIBHBIX HAyYHBIX HCCJIEOBAHUH.
JSMS BBIXOAUT 4 pasa B rof,.

TpeboBaHUs, MPeABIABIAsAEMble K MyOIUKaIIM-
aMm B JSMS, chopmynupoBaHbl ¢ yuyeToM TpeboBa-
HUU, TPETbABJISIEMBIX K PEIEH3UPYyEMbIM HAyYHBIM
U3IaHUSAM, B KOTOPBIX JIOJI3KHBI OBITH OITyOJIHUKOBA-
HbI OCHOBHBIE HAyUHbIE PE3YJIbTaThl JUCCEPTAIUN
Ha COMCKAHWE YYeHOU CTElleHW KaHJuaaTa U JIOK-
TOpa HayK.

CraTbu, OTIIpAaBJIEHHbIE aBTOPAMH B JIPyTHE U3-
JaHWsA U/UIU HalledaTaHHbIE paHee B HUX, K OITy-
OJIMKOBAaHUIO HE TPUHUMAIOTCS.

I[Ipy onucaHWM HAYYHO-HCCJIEN0BATETbCKUX
KJIMHUYECKUX pabOT ¢ TPUBJIEYEHHEM UYeJIOBeKa
B KauecTBe 00BEKTA KMCCJIEIOBAHUS aBTOPHI JOJIK-
HBI YKa3aTh, COOTBETCTBOBAJIM JIU OHH MEXKIyHa-
POITHBIM M POCCUHCKHM 3aKOHOJIATEJIbHBIM aKTaM
0 IOPUNYECKUX U STUUECKUX MPUHITUIIAX MEUKO-
OMOJIOTHUECKUX UCCJIETOBAHUH Takoro poza. He mo-
IyCKaeTCsA MCIOJIb30BaHUE (PaMUJINU, WHUIIUATIOB
60JIPHBIX M HOMepOB ucropuil 60se3nu. [Ipu omnu-
CaHUM SKCIEPUMEHTOB Ha >KWUBOTHBIX HEOOXOmu-
MO yKa3aTh, COOTBETCTBOBAJIO JIX COJIEPKAHUE U UC-
M0JIb30BaHUE JTAOOPATOPHBIX JKUBOTHBIX IIPABUJIAM,
MIPUHSATHIM B YUPEXKJIEHUHN, PEKOMEHIAIIUAM HaIlu-
OHAJIPHOTO COBETA II0 HMCCJIEIOBAHUAM, HAI[LIOHAIb-
HBIM 3aKOHAM.

ABTOpCKUE ITpaBa cOOJII0IAI0TCS B COOTBETCTBUH
¢ I'paxkganckum koziekcom Poccuiickoit esepanuu
(4. 4) ¥ IPyTUMH JAEUCTBYIOIUMUA HOPMATHBHBIMU
JIOKyMeHTaMU. ABTOPBI HECYT MOJIHYIO0 OTBETCTBEH-
HOCTbD 3a CO/Iep>KaHUE CTaTewH.

B penaknuio JSMS aBTOpHI JIOJIKHBI TTPE/IOCTA-
BUTD:

1) 2/1eKMpPOHHYI0 8epculd Ccmambvl, MOATOTOB-
JIEHHYIO B COOTBETCTBUH € TPeOOBAHUAMU K 0DOpPM-
JIEHUIO CTaTeH, U3JI0KEHHBIMU HUKE;

2) opu2uHa1 cmambu B TIEYaTHOM BHU/JIE C yKaza-
HHEM TOpOJia, AaThl, GaMUJINH C TMOAMUCHI0 KaXKI0-
ro aBTopa (Ha MMOCJIeJIHEN cTpaHUIlE), BU3oU «B me-
YaTh» W MOJIKCHIO (Ha TIEPBON CTPAHHUIIE) 3aBEIY-
o1Iero kadeapoil WM WHOTO JO?KHOCTHOTO JIMIIA
opraHusaiui, Ha 6aze KOTOPOH BBITIOJIHEHO HCCTIEe-

JIoBaHUE. ABTOPBI IIPEIOCTABSIOT CTAThU B pelaK-
W0 JINYHO WUJIY II0 IOYTE;

3) cozaacue Ha TyOJTUKAIAIO cTaThu B JSMS 1 06-
paboTKy IepCcoOHATbHBIX TAHHBIX AaBTOPOB (3aIT0JTH -
eTcs KasK/IbIM aBTOpoM) (cM. Ha catite HTMY: www.
ngmu.ru/cozo/mos);

4) nnsa corpyaaukos ®I'6OY BO HI'MY Muns-
npasa Poccuu (manee — HI'MY) — axcnepmHoe 3a-
KANUeHue OTJiesia KOOpAWHAIMK  (eepaabHbIX
IporpaMM, KOHKYPCHBIX ITPOEKTOB U WHHOBAITUOH-
HOTO Pa3BUTHsA YIIPABJIEHUS [0 HayKe, MHHOBAIIH-
aM 1 uHdopmaruzanuua HI'MY (cMm. www.ngmu.ru);
JIJisl CTOPOHHHUX aBTOPOB — HANpas/eHue Ha ony-
6auxogaHue Ha pupMeHHOM OJIaHKE OpraHU3allNH,
Ha 0a3e KOTOPOU BBINIOJIHEHO OPUTHHAJIBHOE HAyd-
HOE HCCJIeJIOBAaHUE, 32 IOJAIHUCHI0 OTBETCTBEHHOTO
JIOJI3KHOCTHOTO JIUTIA.

IIPABUJIA O®POPMJIEHU A
PYKOIIVUCEM

1. TexcT cTaTpu HaOUpaeTcs B TEKCTOBOM PeaK-
tope Microsoft Word, Open Office u ap., Bce mosist
2 cM, mpudT Times New Roman, kersip 12, Mex-
CTPOUHBIA WHTEpBaJa 1,5. TeKCT cTaTbu HEOOXOMH-
MO HAIlpaBUTH B pefakmuio JSMS B BUjie OT/Ie/IbHO-
ro ¢atina c ykazanuem OO nepBoro aBropa — I1Ba-
HoB M.U. Tekct.doc. Jlomryckaercst oTpaBka ¢aiios
B ¢hopmarax doc, docx.

2. ®MIO aBTOpOB HAOUpAETCSA CTPOUHBIMHU OyKBa-
MM KypCHBOM Ha PyCCKOM fA3bIKe. FIHUIIHAIbI TOMe-
mamTes nepest pamuineit apropa. Ilopsanok, B KOTo-
poM OyZyT yKa3aHbI aBTOPBI, OIIPENIEIAETC UX CO-
BMECTHBIM pellleHHEM.

3. Topon u HasBanume MecT pabOTHI aBTOPOB
0hOPMJIAIOTCSI CTPOYHBIMH OyKBaMH KYPCHBOM
Ha PyCCKOM f3BIKe.

4. Crathsl [OJKHA COZEPIKATh AHHOTALIHIO
Ha PYCCKOM fI3bIKe. B aHHOTanmu KOKHBI OBITH U3-
JIOKEHBI IIeJIM HCCJIEJIOBAHUSA, OCHOBHBIE IIPOLIEe-
JIypBl, Pe3yJIbTaThl OPUTHMHAJIBHBIX HCCJIEZOBAHUN
U BeIBOABL [lo1 aHHOTammMel moMemnaeTcs moA3aro-
J1I0BOK «KitroueBble c10Ba», IIOCJIe Hero /10 10 KJioue-
BBIX CJIOB WJTU KOPOTKUX (dpas, KOTOpble OYIyT CIIo-
cOOCTBOBATHh IPABUJIBHOMY WHEKCUPOBAHUIO CTa-
ThU B IIOMCKOBBIX CHUCTEMAax U CHCTEMAaX ITUTHUPO-
BaHUsA. AHHOTAIIUIO HEOOXOAMMO HAINIPABUTh B pe-
nmaknuio JSMS BMecTe ¢ TEKCTOM CTaTbU B BUJIE OT-
JespHOTO (haiina ¢ ykazanueM ®HO mepBoro aBTo-
pa — WBauos W.U. annortarus.doc. Takxke mpeno-
CTaBJIAIOTCA CBEZIEHUA 0 KaKJ0M U3 aBTOPOB: (paMu-
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JIUSL, UMsI, OTYECTBO (IIOJTHOCTHIO HA PYCCKOM SI3BIKE
U B TPAHCJIUTEPAIUN), YUEHbIE 3BAHUS U yUeHas CTe-
MIeHb, JOJIKHOCTh, MECTO paboThl, pabounii TesredoH
U ajipec 3JIeKTPOHHOH mouThl (e-mail). CBeneHus He-
00X0TUMBI 17151 00paboTKU MybinKanuil B 6ase maH-
HBIX Poccuiickoro WHAEKCAa HAYYHOTO ITUTUPOBA-
HUA U IPYTUX CUCTEMAaX ITUTUPOBAHUsA. AHHOTAIUS,
KJIIOUeBbIE CJI0Ba, nHGOpMaIus 06 aBTopax 1 Ha3Ba-
HUe YIPEXKJAEHUN JOJIKHBI OBITh TaKKe IIPETOCTAB-
JIEHBI Ha QaHIJIMHCKOM SI3bIKE.

5. TabuIlel MOMeEIAITCSA B TEKCT CTaThu. Ta-
GJIUIIBI AOJIKHBI OBITH ITPOHYMEPOBAHBI IIOCJIE0-
BaTEJIBHO B COOTBETCTBUU C MOPSAAKOM, B KOTOPOM
OHU YIOMHHAIOTCA B TeKcTe (Hampumep, Tabi. 1,
TabJy. 2 U T. 71.).

6. PUCYHKU BCTaBJISIOTCA B TEKCT CTAaThbU, a TaK-
JKe IIPEJIOCTABJIAIOTCS B BHJIE OT/AETbHBIX IIPOHYMe-
poBaHHBIX (daiiyioB ¢opmaTa .jpg unu .gif ¢ paspe-
meHueM He MeHee 300 dpi. PUCyHKU /TOJZKHBI OBITH
KOHTPACTHBIMU U YETKUMU, OYKBbI, TUGPBI U CUM-
BOJIBI HA HUX JIOJIKHBI OBITh Pa3JIMINMBI. PrcyHKa-
MU CYUTAIOTCA I'paduKy, peHTreHorpaMMmbl, GhoTo-
rpadun unu JoOble Apyrue rpadudeckue oObek-
Th1. ®oTOrpadu I/l He TOKHBI ObITh Y3HABae-
MBIMH, JTUOO0 K HUM JIOJIKHO OBITH ITPUJIOZKEHO MTHCh-
MEeHHO€e pa3pellleHre Ha UX IMyOJIuKaIuo. PucyHku
JIOJKHBI OBITh MPOHYMEPOBAHbBI IMOCJIEI0OBATETHHO
B COOTBETCTBHUU C MOPSTKOM, B KOTOPOM OHH BIIEP-
Bble YIIOMUHAIOTCS B TEKCTE — PHC. 1, PUC. 2 U T. [I.
IMoamucy pasMerialTcs B TEKCTE IO PUCYHKAMHU.
B mommucsax k MukpodoTtorpadusiM yKa3bIBAeTCs
CTelleHb YBeJTUYEHU s U CIIOCOO OKPACKHU.

7. B TekcTe cTaThy KCHIOJIB3YIOTCS CIIEYIOITNE 3a-
TOJIOBKU: BBeJIEHUE, IIeJIh MCCJIEZIOBAHUS, MaTepua-
JIBI I METOJIBI, PE3YJILTATHI K 00CYK/IEHUE, 3aKTIOUe-
HUeE, CIIUCOK JINTEPATYPHI.

8. Hcnonp3yoTes TOJIBKO CTaHZAPTHBIE OOIIe-
IIpUHATHIE COKpaleHus (ab6pesuatypol). He mpu-
MEHSIOTCs COKpAIlleHUsI B Ha3BaHUU cTaThu. [loji-
HBIU TEPMUH, BMECTO KOTOPOT'O BBOZUTCS COKpAIIe-
HUe, JOJKEH IPEAIIEeCTBOBATh IIEPBOMY HCIIOJIH30-
BAHUIO 3TOTO COKPAIIEHHUS B TEKCTE.

9. O6sI3aTeIPHO HAJIMYHUE CIIMCKA JIUTEPATYPBL.
Bubanorpaduueckue CChIJIKU B TEKCTE CTATHH TAI0T-
cs apabckuMu nudpaMu B KBaJIpaTHBIX CKOOKaX, B
IIOJTHOM COOTBETCTBUM C HyMepaIllen CIIUCKa JIUTe-
patypbl. CChLIIKU B TEKCTE CTAThH JOJIXKHBI TABATHCS
MOCJIEA0BATEIBHO 110 Bo3pacTtaHumo: [1]...[2]...[3]... »
T. 1. Pa3BepHyTOE OIIMCAHKE UCTOYHHMKA B CITHCKE JIH-
TepoaTypsl npegocrasisaoores 1o I'OCT 7.0.5-2008.
Croucok JUTepaTyphl JIOJIKEH COZepKaTh Iy0sIu-
KaIlM¥ 3a IOoCJeIHue 5 JeT. B crucke JuTepaTyphl
Bce HHGOPMAIIMOHHBIE HCTOUHUKY ITEPEIHCIIOTCS
B IIOPS/IKE UX ITUTUPOBAHMUS.

10. Pemaxnus JSMS Geper Ha cebs mpucBOeHNE
KaK/oi my6smkyemoi cratbe HoMepa Y/IK u ocy-
IIECTBJIEHUE TIOJTHOTO TIEPEBO/Ia CTAThH HA aHIVIMU-
CKUU A3BIK.

11. CTaThy, HE COOTBETCTBYIOIINE YKA3aHHBIM pe-
JIaKIreld TpeOOBaHUAM, K OIYOJIMKOBAHUIO He IIPU-
HUMAIOTCA.

IMOPAAJOK PEIEH3UMPOBAHUA
PYKOIIUCEM, IPUHUMAEMBIX /114
IIYBJINKANINUA

1. Pykomnucu crared, HOCTyIUBIINX B PeJaKLIUIO,
HAIPaBJAIOTCA JUIA PeleH3UPOBAHUA UJIeHaM pe-
JIAKITMOHHOTO COBETA C IIeJIbI0 UX HKCIEPTHOU OlieH-
K{ Ha IpeAMeT COOTBETCTBUA TpeboBaHusAM JSMS
u Bplcuieil arTecTaliuOHHON KOMHCCUU Ipu MUHU-
cTepcTBe 00pa3oBaHus U HayKu PO.

PerteH3eHTBI yBEAOMJIAIOTCA O TOM, UTO B LIEJIAX
obecrieyeHNs1 aBTOPCKUX U JIPYTHUX HENMYIIECTBEH-
HBIX [IPAB IPUCJIAHHbIE PYKOIIMCH He TOJIJIeKaT pas-
IVIAIIeHUI0, KOIMPOBAHUIO, paclpocTpaHeHuo. Pe-
LIeH3UPOBaHUE IIPOBOIUTCA AaHOHUMHO.

ITpu oTka3e B HaIIpaBJIeHUH Ha pPelleH3UpOBaHUE
Ipe/icTaBJIeHHON aBTOPOM PYKOIIMCH peJlaKIus Ha-
IpaBJjisieT aBTOPY MOTHUBUPOBAHHBIN OTBET B BJIEK-
TPOHHOM BUJIE.

Pemakmusa »xypHasa 10 IHCBMEHHOMY 3aIlpocy
HAIlpaBJIsieT aBTOpPAM peleH3UN Ha MOCTYIUBIINE
MaTepuasIbl B 3JIEKTPOHHOM BH/le. ABTOPBI 00s3aHbI
y4ecThb 3aMeUaHUs PEeH3eHTOB U BHECTU B CTAThIO
COOTBETCTBYIOIIVE UCIIPABJIEHUS NN IIPEIOCTABUTh
MOTHUBHPOBAHHBIA OTBET O HECOIVIACUU C 3aMeYaHU-
SIMHU perleH3€eHTa.

PepaknmonHas KoJjlerds NPUHUMAeT pelleHue
0 BO3MOKHOCTHU IyOJIMKAITUN CTAThU WJIM OTKJIOHSA-
eT e€ 110 pe3yJIbTaTaM pelleH3UPOBaHUA.

Penen3un xpaHATCA B peaKIUU JKypHaIa B Te-
JeHUe 5 JIET C MOMEHTA Iy OJINKaIIHH.

2. Perakniyieil He JIOITyCKAIOTCA K IIyOJIMKAIAN:

— CTaThH, TeMaTHKa KOTOPBIX HE COOTBETCTBYET
HAayYHOMY HaIlpaBJIEHUIO KypHAJIa;

— cTarby, aBTOPHl KOTOPBIX OTKAa3bIBAIOTCH
OT TEXHUYECKOU JIOPAOOTKHU CTaTEM;

— CTaThU, aBTOPBI KOTOPBIX HEe BHECIIN KOHCTPYK-
TUBHBIE 3aMeUaHUs peleH3eHTa B TEeKCT CTaThbU
U He IIPeJI0CTaBUIIN MOTUBUPOBAHHBIN OTBET O HECO-
IVIACHHU C 3aMeYaHUAMHU PelleH3eHTa.

B cityyae OTKJIOHEHU CTAaThU peJaKIUsA HAIIpaB-
JIsleT aBTOPY MOTHUBUPOBAHHBIH OTKa3. Pepmakius
JSMS He XpaHUT PYKOIIUCH, He IPUHATHIE K ITe4aTHh.
Pyxonucu, mpuHATHIE K MyOJIMKAIIUY, He BO3Bpalla-

IOTCA.

Journal homepage: http://jsms.ngmu.ru
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