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Age-related changes of pubic symphysis parameters
in men in the early adulthood, early and middle
old age according to computed tomography data

Irina A. Balandina, Aleksandr S. Terekhin, Anatolii A. Balandin, Aleksei V. Klimets
Perm State Medical University named after Academician E.A. Wagner (Perm, Russian Federation)

Abstract

Aim - to study the dynamics of pubic symphysis parameters in men in
the early adulthood, early and middle old age according to computed
tomography (CT) data.

Material and methods. In the study, we used the results of a CT
examination of 80 men without bone or pelvic organ pathology. All
participants gave their consent to routine examination to exclude
possible pathology of the pelvic bones. The CT investigation included
the measurement of the height, width and thickness of the pubic symphysis
in 3D reconstruction mode. The subjects were divided into three groups
according to anatomical age classification. The first group included 25
early adulthood men (21 to 35 years old); the second group included 29
early old age men (56 to 74 years old); the third group included 26 middle
old age men (75 to 88 years old).

Results. When comparing the parameters of height, width and thickness of
the pubic symphysis, their statistically significant decrease by middle old age
was revealed. Its height decreased from the early adulthood to early old age by
7.1% (t = 12.82, p < 0.01) and further remained unchanged in middle old age.
The width of the pubic symphysis was decreasing by 22.7% (t = 8.3, p < 0.01)
from the early adulthood to early old age and by 26.5% (t = 8.32, p < 0.01)
from early to middle old age. The symphysis thickness was growing from the
early adulthood to early old age by 6.4% (t = 6.10, p < 0.01) and from early to
middle old age — by 1.1% (t = 1.08, p > 0.05).

Conclusion. The results obtained in this study can be helpful for doctors of
such specialties as traumatology, sports medicine and rehabilitation, forensic
science, forensic medicine and many others.

Keywords: pubic symphysis, computed tomography, morphometry, men.
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Bo3pacTHaa AMHaMuUKa napaMeTpoB JI0OKOBOro
cuMmdusa MyX4YuH B NepBOM nepuoae 3penoro Bo3pacra,
B MOXXWUJIOM U CTap4YeCcKOM BO3pacTe Nno AaHHbIM
KOMMNbIOTEPHOU TOMOrpadum

U.A. bBanaHauHa, A.C. TepexuH, A.A. BananguH, A.B. Knumey,

PrbOY BO «lepmckuii rocyaapCTBEHHbIA MeONUMHCKUIA YHUBEPCUTET
nMeHun akagemuka E.A. BarHepa» Munagpasa Poccuu (MNepMb, Poccuitickas ®enepaums)

AHHOTauusa

Henb — U3yyuTh IUHAMUKY 11aPaMeTPOB JIOOKOBOro CMMU3a Y MYXXYHH B
[IepBOM IIepHOJie 3PeJIoro BO3pacTa, B MIOXKUIIOM M CTapueckoM Bo3pacTe 0
JIaHHBIM KOMITBIOTEPHOM ToMorpadum.

Marepuan u Metoabl. B ocHOBY paGoTsl mosoxeHs! pesynbrarbl KT-
nccnenoBanus 80 My4rH 6e3 aToyIoruu KOCTeH 1 OpraHoB Masoro Tasa. Bce
obcrefyeMble any comiacye Ha MCCIIeI0BaHHe, IPOBOJUMOe 110 TI0Ka3aHH-
SIM 1711 ACKJTIOUEeHHs] BO3MOXKHOU ITaTOIOruH KocTeit Taza. KT-uccienosanue
3aKJII0YAIOCh B OIIPefielleHUH BBICOTHI, IMUPUHLI M TOJIIIUHBI T06KOBOTO
cuMmdu3za B pexxume 3D-pekoHcTpykimu. O6CIenyeMbIx pasiesiuig Ha TPy
TPYIIILI COIIACHO aHATOMIYeCKOH KlaccuduKanuy BospacTta. [lepsast rpymia
BKJIFOYAJIa 25 4eJioBeK MepBoro meproja 3pesioro Bo3pacta (ot 21 o 35 ner);
BTOpasi rpymia — 29 4eyioBeK IOXWIOro BospacTa (oT 56 1o 74 net); TpeTbs
rpymma — 26 JeyioBek ctapueckoro Bo3pacra (ot 75 no 88 ser).
Pesynbrarsl. [Ipy cpaBHeHHMH TTOKazaresieil BHICOTHI, IIUPHHBI ¥ TOJIIVHBI
JI06KOBOTO CM(H3a BBISBIIEHO MX CTaTHCTUYEeCKH IOCTOBEPHOE YMEeHbIIIeH e
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K cTapyeckoMy Bo3pacTy. Ero BeIcOTa yMeHBIIHMIIACH OT IIEPBOTO Ieproyia
3peJIoro Bo3pacra K I0XXMJIoMy Bo3pacty Ha 7,1% (t=12.82, p<0,01), nanee x
CTapyecKoMy BO3pPACTy OHa M3MEeHeHHH He nperepreBaa. [1lupyna 1o6xoBoro
cuM¢u3a OT NepBOTO MepHo7ia 3PEJIOro BO3PACTa K MOXKHIIOMY BO3PAcTy CTalla
MeHblile Ha 22,7% (t=8.3, p<0,01) 1 oT oXxusioro Kk cTapyeckomy BO3pacTy —
Ha 26,5% (t=8.32, p<0,01). IIpu aToM Habintofanock yrosieHue cumdusa ot
[IepBOro IIePHOJA 3PeJIoro Bo3pacTa K NOXXUIOMY Bo3pacty Ha 6,4% (t=6.10,
p<0,01) u k crapyeckomy Bo3pacry Ha 1,1% (t=1.08, p>0,05).
3axuriogenne. [loydeHHbIe JaHHBIE MOTYT GBITH UCIIONB30BAaHbI BpayaMy
TaKWX NPUKIQAHBIX CIeUAIbHOCTEH, KaK TPaBMaTONIOTHs], CIIOPTHBHAS Me-
JIWIVHA ¥ peabuIuTaIys, KpUMHHAIMCTHKA, CyfleOHasi MeIUIMHA, U MHOTHUX
[IPOYHX.

KuroueBbie coBa: J106KOBBIN CUM$U3, KOMITbIOTEpHAs! ToMorpadusi, MOp-
dboMeTpusl, My>KIUHBL.

KoHnduukT HHTepecoB: He 3asBIIeH.

www.innoscience.ru
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m INTRODUCTION

ubic symphysis is a unique anatomic structure localized

between two articular facets of pubic bones. Under the
various physiological movements, the fibrocartilagenous disk that
is its basis resists the compressive and the tensile forces at the
same moment. It is particularly noteworthy that for professional
athletes, this joint is of paramount importance, as it sustains
the primary biomechanical load during most axial movements.
However, the investigation of this anatomical structure is
not only of interest to sports medicine specialists but also to
traumatologists, criminologists, forensic pathologists, and other
related professionals [1].

In recent years, there has been a significant trend in the
healthcare industry towards personalized medicine. The strength
of this individualized approach lies in its capacity to tailor specific
decisions towards the most effective treatment for each patient,
thereby reducing financial and time expenditures while enhancing
the quality of care [2].

This approach has catalyzed new trends in clinical research,
particularly regarding the impact of a patient's age and gender on
management strategies [3-5]. There is a growing demand among
specialists for the establishment of a "morphofunctional standard"
to delineate clearly the normative parameters across different
age and gender groups, as evidenced by numerous contemporary
biomedical studies [6-9].

It should be noted that older individuals, particularly men, are
increasingly in demand in the labor market, and the number of
socially active older citizens is rapidly growing [10, 11]. These
trends present new challenges for the healthcare sector.

m AIM

To investigate the dynamics of pubic symphysis parameters
in men during early adulthood, middle age, and old age using
computed tomography data.

m MATERIAL AND METHOD

The study is based on the results of computed tomography (CT)
examinations of 80 men without bone or pelvic organ pathology,
conducted between 2022 and 2023. All participants provided
consent for routine examinations to exclude potential pathology
of the pelvic bones. The study received ethical approval from the
Ethics Committee of Perm State Medical University named after
Academician E.A. Wagner (No. 10, dated 27.11.2019.)

CT scans were performed using the OPTIMA CT 520 unit
(“General Electric Healthcare”) equipped with a built-in licensed
software kit. The CT examination involved the identification of
the height, width, and thickness of the pubic symphysis using 3D
reconstruction mode. (Fig. 1).

www.innoscience.ru
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Figure 1. 3D CT-reconstruction of the male pelvis and measurement
of the pubic symphysis.

PucyHok 1. 3D KT-pekoHCmpyKyusi masa My>4uHbl U U3MepeHue
pa3mepoB 106K0B020 cumMau3a.

The subjects were divided into three groups based on the
anatomical classification of age (Moscow, 1969). The first group
consisted of 25 individuals in the first period of adulthood (21 to
35 years); the second group included 29 elderly individuals (56
to 74 years); and the third group comprised 26 older adults (75
to 88 years).

Statistical analysis was conducted using Microsoft Excel
2014. The results were presented as the arithmetic mean (M)
and standard error (m), median, and coefficient of variation. The
parametric Student's t-test was employed to assess the equality
of means in the two samples. Statistical significance was set at
p < 0.05.

m RESULTS

The data on the parameters of pubic symphysis of men in the
age periods under investigation are presented in Tables 1-3.

Upon comparing the height, width, and thickness of the pubic
symphysis, a statistically significant decrease was observed in old
age. E.g., its height reduced from the first period of adulthood to
elderly age by 7.1% (t=12.82, p<0.01,) then it had no changes in
the old age. The width of the pubic symphysis reduced from the
first period of adulthood to elderly age by 22.7% (t=8.3, p<0.01)
and from elderly to old age, by 26.5% (t=8.32, p<0.01). At the
same time, an increase in the thickness of the symphysis was
observed from the first period of adulthood to elderly age by
6.4% (t=6.10, p<0.01) and to old age by 1.1% (t=1.08, p>0.05.)
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T T T T I

First period
of adulthood (n=25) 40,8+0,16 43,1 396 0,82 0,02 408

Elderly age (n=29)
Old age (n=26)

37,9¢0,16 39,8 36,5 0,87 0,02 379
37,9+#0,15 39,1 36,6 0,75 0,01 37,9

Table 1. Height of pubic symphysis in males at the
studied ages according to CT-scanning (mm, n = 80)

Ta6bnuya 1. Boicoma nobkoBozo cuMgusa y My>4uH
B UcciedyeMbiX BO3pacmHbIX Nepuodax No 0aHHLIM
KT-uccnedosaHusi (MM, n = 80)

m DISCUSSION

The observed decrease in the linear dimensions of the
pubic symphysis in old age is hypothesized to be attributed to
biochemical changes occurring within the cartilage tissue at the
molecular-cellular level. Two significant points warrant attention:
firstly, cartilage tissue is characterized by its mesodermal
origin and is largely devoid of high-quality innervation and
microvasculature, which distinguishes it from other tissues in
the human body. Secondly, it is noteworthy that the chondrocyte
is the sole representative responsible for the cellular structure
of cartilage tissue. These chondrocyte bodies are embedded
within the extracellular matrix, which, according to the literature,
accounts for up to 98% of the total volume of cartilage. These
intricacies of the histoarchitecture of cartilage significantly
influence the biochemical regulation of tissue homeostasis.
The primary natural chondroprotector is transforming growth
factor B (TGFp), a protein tasked with maintaining homeostatic
balance. Its protective function is extensive; it not only enhances
the survival of chondrocyte cells but also regulates biochemical
processes within the extracellular matrix [12]. It is unsurprising
that in the elderly and old age, once genetically programmed
processes are initiated, the synthesis of TGFp decreases. This leads
to an imbalance in the biochemical cascade of cartilage tissue,
negatively affecting all stages of proteostasis. This mechanism
is vital for the optimal functioning of cells, and its disruption
results in decreased proliferation speed of chondrocytes and a
mass transition of cells to apoptosis [12-14].

The explanation for the increase in thickness of the pubic
symphysis, in our opinion, may be elucidated by the findings of
a study conducted by L. Waltenberger et al. (2022). The authors

Hayka n uHHosauuun B meguunHe T.9(2)/2024

I T 0 I N

First period
of adulthood (n=25) 4,4+0,08 50 38 041 004 44
Elderly age (n=29) 3,4+0,09 43 27 046 0,06 34

Old age (n=26) 25:0,06 31 21 028 003 25

Table 2. Pubic symphysis width in males at the studied
age periods according to CT-scanning (mm, n = 80)

Tabnuuya 2. lLlupuHa nobKkoBo20 cumgu3sa y My 4uH
B UccniedyeMbix BO3pacmHbIX nepuodax No 0aHHbIM
KT-uccnedosarusi (MM, n = 80)

T T I T R

First period
of adulthood (n=25) 17,3+0,10 184 16,7 052 0,02 17,3

Elderly age (n=29) 18,4+0,15 19,7 17,1 082 0,04 184

Old age (n=26) 18,6+0,11 19,6 17,2 0,67 0,02 183

Table 3. Thickness of pubic symphysis in males at the
studied ages according to CT-scanning (mm, n = 80)

Tabnuuya 3. TonwuHa 106K0BO20 cCUMGU3aA Y MY>XHUH
B uccneodyeMbiX BO3pacmHbIX nepuodax no 0aHHbIM
KT-uccnedosaHusi (MM, n = 80)

concluded that the anatomical characteristics of the human pelvis
undergo changes throughout life, directly influenced by sex and
age. During the early stages of life, the anatomical configuration
of the pelvis and its osteochondral components are influenced
by hormones. However, in the elderly period, when hormone
synthesis decreases, changes in the structure of the pelvic
bone are predominantly influenced by mechanical factors [15].
Consequently, the pelvis becomes relatively "fragile", massive
yet less mobile [16].

m CONCLUSION

The findings from this study regarding the dynamics of pubic
symphysis parameters in men at various ages may serve as a
foundation for further practical developments of both scientific
and clinical significance. This data holds potential utility for
medical professionals in various applied specialties, including
traumatology, sports medicine, rehabilitation, criminology,
forensic medicine, and others. #=
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MaTteMmaTuyeckoe MoaeniMpoBaHue TeMna
nporpeccupoBaHUA XpPOHUYECKOM BoNne3Hn noyek
npu caxapHoM amaberte 2 Tuna

H.A. MNepBbIWwnH
Prb0Y BO «Camapckuii rocyaapcTBEHHbIM MeauumnHckuin yHusepeute™» MuHagpasa Poccuu (Camapa, Poccus)

AHHOTaUMA

Iens — pa3paboTka 1 KJIMHIYECKOe 060CHOBaHKe SKCIIePHMEHTaJIbHbIX Mare-
MaTH4eCcKHUX MOJIeJIel TeMIla porpecCHpOBaHMsI XPOHUYECKOH O0JIe3HH Modek
(XBII) npu caxapHom auabete (CI1) 2 TvIa ¢ UCIIOIb30BAHUEM OPUTHHAJIBHO-
T'O IMarHOCTHYECKOTO NTapaMeTpa MHJEKC CHIDKeHHs! CKOPOCTH KITyOOYKOBO#H
dunerpamuu (MC_CK®D).

Marepuan u MeTozbI. BBINOIHEHO KPOCCEKIMOHHOe 06CepBaIMOHHOe HC-
CJlefloBaHMe TIOKa3areJiell KIMHAYeCKOTo CTaTyca B BeIGopke naruenTos ¢ CJ]
2 TUIIa, METOJIOM PerPeCCHOHHOTO aHA/IM3a BbI/IeJIeHbl 3HAYMMBble PeJIKTOPEI
BBEICOKOTO TeMIla nporpeccupoBanust XBII, mocTpoeHs! Tpu BapraHTa 3KC-
HlepUMeHTaJIbHbIX MaTeMaTH4eCKUX Mojiefiell C pa3iIMYHbIMU KOMOUHAIMSAMHU
apryMeHTOB C aKIIeHTOM Ha MOIUHIMpPYeMble GaKTOPHI.

Pesynbrarbl. MeTo10M OTHOMEPHOTO JIOTUCTHYeCKOTO PerpecCHOHHOIO aHa-
JIM3a BBISIBJIEHBI [T0KA3aTell KITMHUYeCKOTo CTaTyca, OKa3bIBAIOIIHe 3HAYMMOe
BJIMsIHMe Ha TeMIl iporpeccupoBanus XBII no mkane nusmenenuss UC_CK®
Ha 1 mi/mun/1,73 M? 1 o 6UHAPHOH KiIaCCHGUKAIIMN UCXO/IOB B IPyIINaxX
«MeJITIeHHOTO» U «ObICTPOro» CHIbKeHHUs! GpUITBTPAIIOHHOH PYHKIUH TT0YeK
¢ noporoBbiM 3HadenueM UC_CK® 4,21 mn/mun/1,73 M? 3a rog: Bo3pacr,
uHjiekc Maccel Testa (MMT), mvkeMus Ha npueMe, anurenbHocTb C1 Ha Mo-
MEHT KOHCYJIbTAIlMH, CTa’K MHCYJIMHOTEPAINH, OCTPBIA HHpApKT MUOKap/ia B

aHaMHe3e, ITyJIbC Ha ITO/IKOJIEHHOW apTepuH, COITYTCTBYIONIAsl PETHHOIIATHS,
rpynma prucka Al nedeHre npenaparamu CyiabGOHIIMOYEBHHEI U aHTAro-
HHCTOB Kaybnusl. C IpyMeHeHreM MHOTOMEpHO¥ JIOTUCTHIeCKOU Perpeccuy
IIOCTPOEHBI TPY BUIA 3KCIIEPUMEHTAJIbHBIX MaTeMaTHIeCKHUX MOZIeJIel, BKITIO-
YaIONIMX pa3/IMIHble KOMOMHAIY IPeIUKTOPOB, KOTOPBIE IIPOIEMOHCTPHPO-
BaJIM BHICOKHe 3HAUeHUs JUarHOCTHYIeCKON 3HAYUMOCTH.

BeIBonbl. Maremarnueckoe MOJelMpOBaHKe IPOIecca IPorpecCUpOBaHHs
XBII npu CII 2 thna c npuMeHeHueM auarHoctrdeckoro nuujekca UC_CKP
I03BOJISeT TIOJYYHUTh HOBBIE IIPEJICTABIIeHHs] O 3aKOHOMEPHOCTSIX Pa3BUTHS
I1aTOJIOTMYeCKOro IIPOIIeCcca; SKCIIepIMeHTaIbHAs MaTeMaTHdecKye MoJiellb,
BKJIIOYAlOIast B ce6st MopudUIpyeMble MeIMKaMeHTO3Hble GaKTOpHI, Ha
KOTOpBIE MOXKET OKa3aTh BIIMsSHUE Bpad B IIpoIiecce jiedeHus (Ha3zHAuYeHHe
[IpenaparoB CyJIbpOHUIMOYEBHHBI ¥ AaHTAarOHUCTOB KaJlbIUs), II0OKa3aJa
ClleflyIollie XapaKTepPUCTUKU: 9yBCTBUTENILHOCTD 55,6%); crenudpruyHOCTb
85,3%, AUC 0,76 (0,65; 0,86), yto obecnieuynBaeT BHICOKOe KadyecTBO ITPO-
rHO3a C TOYHOCTbIO 77,5%.

KitioueBbIe coBa: caxapHbIY AnabeT, XxpoHHUUecKasl H0J1e3Hb IIOYeK, CKO-
POCTb KIIyOOUKOBOH PUIIBTPAIIMH, MaTeMaTH4IecKasl MOZIellb, perpeCcCHOHHBIN
JIOTUCTUYECKHI aHAIIU3.

KoH}uKT HHTEpecoB: He 3asBileH.

Ansa uMTMpoBaHus:

MepBbiwnH H.A. MaTemaTuyeckoe MofenMpoBaHue TeMna NporpeccUupoBaHus
XpOHuueckoi GonesHun noyek Npu caxapHoM Avabete 2 TMNa. Hayka u uHHoBayuu B
MeduyuHe. 2024;9(2):88-94. https:/doi.org/10.35693/SIM627354

CsefieHus 06 aBTOpE

MNepebiwnH Hukonaii AnekcaHApoBMY — KaH. Me[. HayK, aCCUCTEHT kadeapb!
3HAOKpWHOMOrMK 1 repuaTpuu. http://orcid.org/0000-0002-9609-2725

E-mail: n.a.pervyshin@samsmu.ru

Anpec: Camapckuii rocyfaapCTBeHHbIA MEAULIMHCKWIA YHUBEPCUTET,

yn. Yanaesckas, 89, . Camapa, Poccus, 443099.

Cnucok cokpaleHuin
XBIM — xpoHnyeckas 6oneaHb nodek; Cll — caxapHblit anabdeT; UC_CKD — nHpexc
CHWKEHUS CKOPOCTM KNyBo4ykoBoW dunbTpauum; UMT — uHaekc Macchl Tena;

Al — apTepuanbHas runepteHsus; ACC3 — aTepocknepoTuyeckme cepaeyHo-CoCcyancTble
3abonesaHusi; APM3 — aBToMaT3MpoBaHHOE paboyee MecTo Bpaya-3HAOKPUHOMOra;
OWM — ocTpelit HdapkT Muokapaa, OHMK — ocTpoe HapyLieHne Mo3roBoro
KpoBoo6palueHus; n-AMNn4 — nHrmbutopsl AunentTunnentuaassl 4 Tuna, u-SGLT2 —
MHMMBUTOPBI HAaTPWIA-rNIOKO3HOTO KoTpaHcnopTepa 2-ro Tuna; AMNd — aHr1oTeH3NH-
npespatjawolnii hepmeHT; PAAC — peHUH-aHMMOTEH3NH-aNnb0CTEPOHOBAaA CUCTEMA;
HbAlc — rnukupoBaHHsbIii reMornobuH; ALl — aptepuansHoe faenenuve; Ol — oTHoLweHve
waHcos; AN — poeeputeneHsblii MHTepsan; KO — 3K30reHHO-KOHCTUTYLIMOHaNbHOe
oxvpenue; KPC — kapavopeHanbHblii CUHAPOM.

MonyyeHno: 24.07.2023

Opo6peHo: 01.11.2023
Ony6nukoBaHo: 03.03.2024

Mathematical modeling of the chronic kidney disease
progression rate in patients with type 2 diabetes mellitus

Nikolai A. Pervyshin
Samara State Medical University (Samara, Russia)

Abstract

Aim - to develop and provide clinical substantiation of experimental
mathematical models for the chronic kidney disease (CKD) progression rate
in patients with type 2 diabetes mellitus (T2DM) using the glomerular filtration
rate reduction index (RI_GFR) as original diagnostic parameter.

Material and methods. A cross-sectional observational study of clinical
status indices was performed in a sample of patients with type 2 diabetes.
The significant predictors of a high rate of CKD progression were identified
by regression analysis, three variants of experimental mathematical models
were developed with different combinations of arguments with an emphasis
on modifiable factors.

Results. The method of one-dimensional logistic regression analysis revealed
the indices of clinical status having a significant impact on the rate of CKD
progression on the scale of changes in RI_GFR by 1 ml/min/1.73 m? and
on the binary classification of outcomes in the groups of "slow" and "fast"
decrease in kidneys filtration function with a threshold value of RI_GFR
of 4.21 ml/min/1.73 m? per year. These indices were age, body mass index

88

(BMI), glycemia and duration of diabetes at the time of visit, history of
insulin therapy, acute myocardial infarction in the anamnesis, pulse on the
popliteal artery, concomitant retinopathy, hypertension risk group, treatment
with sulfonylureas and calcium antagonists. Using multidimensional logistic
regression, three types of experimental mathematical models were developed,
including various combinations of predictors that demonstrated high values
of diagnostic significance.

Conclusion. The mathematical modeling of CKD progression in patients with
T2DM with the RI_GFR diagnostic index allows for better understanding of
the pathology's development patterns. An experimental mathematical model
using modifiable drug factors that a doctor can manage during the treatment
(administration of sulfonylureas and calcium channel blockers) demonstrated
55.6% sensitivity, 85.3% specificity, AUC 0.76 (0.65; 0.86), which ensured
high quality prediction with an accuracy of 77.5%.

Keywords: diabetes mellitus, chronic kidney disease, glomerular filtration
rate, mathematical model, regression logistic analysis.
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m AKTYAJIbBHOCTbD
COBpEMeHHbIe SMUIEeMHUOJIOTHYeCKye uccienoBanus B Poc-
CHM TI0Ka3aJly, 9TO paclpoCTPaHEeHHOCTh AUabeTHueCcKon
Hedpomnaruu cocrassiet 25,9% nipu CJ1 1 tuna u 18,4% npu C/]
2 tuna [1], npusnaku XBII B To# wiv MHOM Mepe HAGITIONAIOTCS
y 36% su11 B cTapiiei Bo3pactHo# rpymie. Cpeau Tpynocnoco6-
HOTO HaCeJIeH!sI CHU)KeHHe MoYedHON QYHKITUM OTMedeHo B 16%
CJly4daeB, a IIPX HAJIMUKU CepAedHO-COCYAUCTHIX 3ab0sieBaHUN
JIAaHHBIN TTOKa3aresb Bo3pacraer 10 26% [2]. TecHas B3aumo-
CB$I3b TIATOT€HEeTUYEeCKUX MEeXaHU3MOB nporpeccrupoBanus X bI1
U Cep/ievyHO-COCYIUCTOMN IIaTOJIOTHH 1T03BOJISIeT pacCMaTpUBaTh
JAHHYIO IIaTOJIOTHIO B PaMKax HOBOW KOHIIEIIIMY KapHOpeHallb-
HOro KOHTUHYyyMa [3].

[To nanueim HMUL] snmokpuHOIIOTHY, 3a OCIeHUe TO/IbI
OTMEYEHO OTCYTCTBHE 3HAYMMBIX U3MEHEeHUI YPOBHSI CMEpPTHO-
ctu nanvenToB ¢ CJl BciecTBre TepMUHAIBHOM XPOHUYEeCKOH
[I0YeYHOH HefIoCTaTOYHOCTH, JUHAMMKA [I0Ka3aTesis COCTaBUiIa
6,7-6,9% nipu C 1 tumna u 1,6-2,0% npu CJI 2 tuna 3a nepuon
€ 2016 o 2020 rr. [1]. OnHOI U3 OCHOBHBIX IPUYMH CTabMIIN3a-
I[UM CUTYAIWH SIBJISIETCS 3HAUUTENIbHOE TIOBBIIIIEHHE JIOCTYITHOCTH
MEeTO/IOB 3aMeCTUTeJIbHON Tepaluy (IajIu3 U TPaHCIUIAaHTaIUs
no4ku). [Ipu 3TOM HEOOXOUMO NPUHKUMATh BO BHUMAaHHe, YTO
BBICOKOTEXHOJIOTMYHBIE MeTofIb! jTedeHurst X BI1 TpeGytoT Gosbiimx
MaTepHalbHBIX 3aTpaT ¥ 0Ka3blBalOT CyllleCTBEHHOe BJIMsIHHUe Ha
Ka4yeCTBO XKM3HU MAIIeHTa, a TAaKXKe Ha ero TPYAOCIIOCOOHOCTb U
mobunbHOCTb. ITo nanubM Perucrpa Poccuiickoro auanusHoro
00111eCTBa, eXXeroHbIM IPUPOCT YUCIIa GONIBHBIX, HY KIAOIIKXCS
B 3aMeCTUTeJIbHON [I0Ye4YHOH Tepaluy, B CPeIHeM COCTaBJIsieT
10,8-11,2%, cpenHuii BO3pacT ManueHToB 47 JieT, 4TO OTHOCUT
UX K Hauboee Tpymocnoco6HOM YacTy HaceeHus [4].

ITpu Bceit 04eBMIHOCTU TECHOM ITaTOreHETUYeCKOM B3auMo-
CBSI3M MEXaHU3MOB Pa3BUTHS U IIPOTPecCUpOoBaHUs TuabeTye-
CKOTO IOpa)keHUsI II0UeK ero AUarHoCTHKa IpeJiCTaBIseT oIpe-
JleJieHHble 3aTPYyJHeHUs], B 0COOeHHOCTU Ha HavallbHBIX CTa/ld-
SIX, KOrJ]a TepaneBTHYeCKue MeTofbl Haubosee 3¢peKTUBHBI U
CIIOCOOHBI OKa3aTh 3HAYMMOe BJIMSHUE Ha NIPOTHO3 MalUeHTa C
CH. OCHOBHO# IPUYMHOM TaKOW CUTYAIIUU SIBIISIETCS ITOJIUMOP-
OWIHBIN XapaKTep MOPaXKeH!sl, TUIIMYHBIN 115 nanyenTos ¢ CJI 2
THIIA, y KOTOPBIX OCHOBHOe 3ab0jIeBaHKe COIIPOBOXK/IaeTCsl MHO-
>KeCTBEHHOM comlyTcTBylolleit narosorueit: AI, ACC3, oxupe-
HHEM, OCTPbIMU COCYIUCTBIMH COOBITHSMU U JIp. [5].

OnHUM U3 NepCHeKTUBHBIX HalpPaBJIeHUH U3y4YeHUsl 3aKOHO-
MepHocrel mporpeccrpoBanus XBII npu CJ] 2 Tuna Moxer cTath
aHanmm3 quHamMuky cHkeHss CK® 1 n3ydeHue ee B3auMOCBsi3eit
C IlapaMeTpaMM KJIMHUYEeCKOro CTaryca IalueHTa, 0CO6eHHO C
¢dakTopaMH CepieyHO-COCYIUCTOro prcka. KoHmenus o6bek-
TUBHOMU OIIEHKU TeMITa CHIDKeHUS! pUITBTPALMOHHON CIIOCOOHOCTH
MOYeK MOXeT OBbITb IpUMeHeHa U It pa3paboTKU KpUTepueB
PaHHel TUarHOCTHKY JUabeTHIecKoro mopaXkeHus 1novex [6].

m [TEJIb

PazpaboTka 1 KIMHHYeCcKoe 060CHOBaHUe KCIIePUMEeHTalIb-
HBIX MaTeMaTHU4YecKUx Mojieieif Temna nporpeccuposanus XbBI1
npu C/I 2 Tuna ¢ ucnonb30BaHHeM OPUTHMHANIBHOTO JMAarHOCTH-
YecKoro IlapaMeTpa MHJEKC CHIDKeHHUS! CKOPOCTH Ki1y604KOBOM
¢unprparum.

m MATEPUAJI 1 METO/IbI

Ju3aiin uccnedoBanusn. BrinonHeHO KPOCCEKIIMOHHOE T10-
IlepedHOe 06CepBallMOHHOE UCCIIeJOBaHUe [ToKa3aTesiel KIMHU-
YecKoro craryca B Bbibopke naruenTos ¢ CII 2 tuma.

CrnyyatineiM o6pa3omM otobpansl 150 mpoTokooB ambyia-
TOPHBIX KOHCYJIBTAIIMH 3a MEepPHoJ C siHBaps 1o 1ekabps 2021
roza. C60p mepBUYHOM MEAUIIMHCKOM NHPOPMAITUK YYaCTHUKOB
BBITTOJTHEH C HCTIO/Ib30BAHUEM OPUTHMHAIBHOTO MPOrPaMMHOTO
obecreyeHusi « ABTOMAaTU3UPOBaHHOe pabouee MeCTO Bpaya-
SHIOKPHHOJIOTA 71 aMbynatopHoro nprema narpeHToB ¢ Cl»
(APMD CID'[7].

Ananusupyemble I1oKa3aTely KIMHAYECKOTO CTaTyca COOTBET-
CTBOBAJIM MaTpuLie pOpManr30BaHHOTO IIPOTOKOIA [8] KOHCYIb-
tar APM3 CJ] u Bkitodanu B cebst 72 O3UIMH, pa3iesieHHbIe
Ha JIBe TPyTIIbl KOIMYeCTBeHHBIX ¥ Ka4eCTBeHHbIX IlepeMeHHBIX.

AnamMHecTHYeCKYe TI0Ka3aTely YIUTHIBAIKCEH C UCTIOMh30Ba-
HUeM JaHHbIX APMO ClI, onpenessiioniyx JaBHOCTb HACTYyILIe-
HUS CJIeMYIOIINX COOLITHIA (B TOIaX HA MOMEHT KOHCY/IBTAIl|H):
manudectanuu CJI, Havyama UHCYIUHOTEPATINY, apTepraIbHOM
runieprensuu (AD'), ocrporo undapkra muokapna OWM, ocrpo-
ro HapyuleHus: Mo3roBoro kposoo6parenus (OHMK), nazepaoit
KOAryJIsiivy ceTdaTku. JInarHo3bl JuabeTHyecKo momHeRpora-
THU W/WIK XPOHUYECKOTO HApPYIIeHHs: KpOBOOOPAIeH s HAKHUX
KOHEYHOCTeM, OXKUPEHHs, TUCTUITHIEMHUHN YIUTHIBATUCh KaK Ka-
YecTBeHHble (Halu4ne/OTCYyTCTBHE B aHAMHE3€) WK HOMHHAITb-
Hble TIapaMeTphl (CTajus mporiecca). Y YUThIBAIUCh aKTyalbHbIe
Y PEeTPOCIIeKTHUBHbIE JAHHbIE O MeUKaMeHTO3HOM JjiedueHuu CJI
(MHCYJMH C yKa3aHHeM /I03bl, TOfl Havasia premMa, repopasibHbIe
CaxapOCHWKAIOIIHE TTPerapaThl OTAENbHBIX IPYTIT (CYIbHOHUIMO-
4yeBuHa, 6uryanussl, u-JII1114, n-SGLT2 ¢ ykaszauuem % OT Mak-
CUMAJTbHOM J103bI); @ TaKXe JaHHbIe O TUIIOTeH3UBHOMN Tepanuu
(pueMm IpenaparoB U3 rpynn nHru6uTopoB AIlD, uHrubuTopoB
PAAC nyu 6710KaTOpOB peLielITOpOB K aHTHOTeH3UHY, 6eTa-01oka-
TOPOB, AHTATOHHCTOB KaJIbIIMEBbIX KAHAJIOB, INYPETHUKOB).

Xapakmepucmuka 2pynnust yuacmHuko8. O6bexToM uc-
cnepoBaHus sBIsMCh nmanueHThl ¢ CI 2 tuma. Kpumepuu
6kmoueHus: manuenTs! ¢ CIl 2 Tuna B Bo3pacre 6osee 18 mer,
B $OpMaNM30BaHHOM IIPOTOKOJIE KOHCYJILTAIIUM KOTOPBIX 3a-
TIOJTHEeHBI MOJIs oKa3aTtesned kpearunrnHa 1 HbAlc, a Takke He
MeHee 75% 0OIIekIMHUYeCKUX ITapaMeTpoB, UCIIO/Ib3yeMbIX
IIpY aHa/IM3e pe3yJbTaToB, a Takxke ypoBeHb CK® B nuanasoHe
15-150 mu/mun/1,73 m?. Kpumepuu uckatoueHus: CJII 1 Tuma,

MepsbiwuH H.A., 3enenko J1.C., Fankvu PA., Cnusakos [.A. «ABmoMamu3upoBaHHoe paboyee Mecmo Bpada-3HOOKpUHOIo2a A5l npueMa nayueHmoB ¢ caxapHbiM duabemom (APM3
C/[)». CBnpaeTenbCcTBO O rocyAapcTBeHHOM perncTpauumn nporpamm ans 9BM Ne 2018619024 ot 27 wons 2018 . https://wwwl.fips.ru/publication-web/publications/document?type=doc&tab

=PrEVM&id=644BF10A-C871-4BB6-8E1A-84CC2F818D58
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YyacTHuku, n 150
Mon (MAK), n (%) 44 (29,3%) / 106 (70,7%)
W3 HKX Ha nHcynuHoTepanuu, n (%) 109 (72,7%)

CpepfHuii BospacrT, net 64,84 +8,57  66,0[60,0; 71,0]
Crax C[l, net 11,80+ 7,80 11,0[6,0; 14,0]
WMT, kr/m2 31,80+5,70 31,6 [27,6; 35,1]
HbAlc, % 8,78 +2,70 8,1[7,2;9.,8]
KpeaTuHuH, MkMonb/n 92,66 + 29,25 84,0 [74,6; 102,5]
CK® CKD-EPI (Mn/MuH/1,73 M2) 72,16 + 22,38 73,5[56,0; 92,7]

Tabnuya 1. KnuHudyeckas xapakmepucmuka Bbl60pKU
uccnedoBaHusi pakmopoB duHaMuku npogpeccuposaHusi XbI1
y nayueHmos ¢ C[1 2 muna

Table 1. Study sample clinical characteristics: the study of the CKD
progression factors in patients with type 2 diabetes

octpeie ocsioxHenus: CJI 2 Tuma (TMIOmTMKeMHUs], KeTOAI|/103),
060CTpeHre HHTEPKYPPEHTHOM IIaTOJIOTMH Ha MOMEHT KOHCYJIb-
Tanuy, repmuHanbHas craust XBIT (CK® <15 mi/mun/1,73 m?),
Ha/ld4Me CONMyTCTBYIOUIMX 3ab0/ieBaHUi, KOTOpbIe MOIVIX OKa-
3aTh BIMSIHYE Ha GUIBTPAIIMOHHYI0 PYHKIHUIO IIoUeK (aHeMHUs,
noparpa). KimmHuyeckas: XxapakTepyucTyKa BEIOOPKY y4aCTHUKOB
IpeficTaB/eHa B Tabsme 1.

ObwexnuHuveckue memooot uccaedobanun. OGbeKTHBHOE
obcriefoBaHMe BKIIIOYaso cOHOp Xkajob, aHTpOIIOMeTpUIecKoe
obciteioBaHKe, U3MepeHre OCHOBHBIX (PU3HKAJIbHBIX MOKA3aTe-
sedt (Bkutovasi «odpucHoe» U «jomairHeey AJl), onpepneneHue
MyJIbCAllMK apTepUid HUXKHUX KOHeYHoCTel. BceM ydacTHHKaM
BBITIOJIHEHO JlTabopaTopHOe 06CIefloBaHKe 110 CTaHJAPTHOM MpPO-
rpamme JMcliaHCepHOro HabmomeHus nanuentos ¢ ClI 2 tuma,
3a60p KpOBU NPOBOJWICS yTPOM Hatoinak (He meHee 10 yacos
IocJie MocjeiHero npuema numu). B obs3aresnbHOM Hopsike
YUUTBHIBAJIMCH CIIEAYIONINe OMOXUMUYEeCKHe IT0Ka3aTelu: Ypo-
BeHb INIMKEMHH, IIMKO3WIMpoBaHHOTrO remoriobuna (HbAlc),
kpeatuHuHa. Pacuer CK® nposomuics APM3 CJI B aBTOMaTtu-
yeckoM pexxume 110 popmyiie CKD-EPI Ha ocHOBaHHMY 3HaUeHUA
KpeaTHHHHA, BO3pacTa U oJa.

Cmamucmuyeckuii aHanu3 0aHHBIX. BEITpy3Ky [1epBUYHOTO
Marepuaiia u3 6a3bl faHHbIX APMO CJI 110 chopMUpOBaHHBIM 3a-
rpocam ocymecTBisv B gain Microsoft Excel; crarucruueckuii
aHAJIU3 BBIIOJIHSUTH C UCIIOJIb30BaHUEM IIPOrPaMMHOT0 obecriede-
Hust SPSS 25.0. Onenky HOpMajIbHOCTH pacIpefielieHus! IIPOBO-
1w 11o kpurepusiM [arupo — Yuika u Koimmoroposa — CMupHO-
Ba. OnucaresibHast CTATUCTHKA JJIsl KOJIMYeCTBEHHBIX ITPU3HAKOB
TIpefICTaBJIeHa CPEIHUM U CPeJTHEKBaJpaTH4eCKUM OTKIIOHEHHEeM
(M=£SD), a Takxe menuanoi u kBaptwismu (Me (Q1; Q3)); ms
HOMUWHAJIbHBIX [TPU3HAKOB YUCIIOM HAOJIOIeHHH U IPOLIEHTOM OT
pa3Mepa rpyIsl. MeTos KoppessiMOHHOTO aHasu3a CriupMeHa
WICIIOJIb30BAJIM JIsl OTIpeJieSIeHHsl TeCHOThI B3aUMOCBSI3el MOKa-
3aresiet. J{1s1 onpeiesieHust Mephl BIIUSHUS OT/IEIbHBIX KIIMHH-
YeCKUX MPeJJUKTOPOB Ha JIMHAMUKY nporpeccupoBanus XbBII u
YTOYHEHHsl [IaTOreHeTH4eCKUX 3aKOHOMEPHOCTel pa3BUTHS Ta-
TOJIOTMYECKOTO ITPOIIecca UCIOIb30BaH METOJT MaTeMaTH4eCKOTo
MOJIeJIMPOBaHHUS C IPUMEHeHHeM O[HOMEepHOT'0 K MHOTOMEPHOTO
JIOTICTUYECKOTO PErpecCUOHHOrO0 aHanmu3a. Pe3ynbrarsl cuuTamm
CTaTUCTUYeCKH 3HauuMbIMK 1ipy p<0,05.

Ha panHux 3ramnax uccienoBaHus ObUIA BBIIOJIHEHA OIeHKA
KJIMHUYEeCKUX [TapaMeTpOB IMAaIlMeHTOB B IPYIIaX C pa3jIMdHbIM
ypoBHeM CK® [9], pa3paboTaH 1 KJIMHUYECKH 000CHOBAH OPHUTH-
HaJIbHBIY JMArHOCTUYECKUH ITapaMeTp «UH/IeKC CHUXKEeHUS CKO-
poctH kiryboukoBoi punsrpanumy (MC_CK®) [6]. Onpenenensr
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KJIMHAYeCKYe MPeIMKTOPbI ObIcTporo rporpeccupoBanust XbBIIy
nanuentoB CJI 2 Tvma: mos, Bo3pacT, JUIMTeJIbHOCTD 3ab0sieBa-
Hus C/] v MHCYNMHOTEeparuy, T0CTIKeHNe IeJIeBbIX 3HaUYeHUH
[JIMKeMH4YeCKOro KOHTPOJIs, ypoBeHb A/l, nepenecennsiii OUM,
CHIDKEeHHe WX OTCYTCTBUE ITyJIbCallMH Ha IIOJIKOJIEHHO!M apTepyH.
BbisiBrieH pa3HOHANPaBJIeHHBIN TPeH]] OT/eJIbHBIX [T0Ka3arenen
[JIMKeMHYeCKOTro KOHTpouis 1o craausm XBIl, otMeueHo 3HauM-
TeJIbHOe CHM)KeHHe BJIMSIHUS ITIMKeMUYecKuX (HaKTOpOB Ha pas-
BEPHYTHIX CTAIMSIX JUaOETUIeCcKOro MOpaXKeH:Us I0YeK.

m PE3VYJIBTATBI

KoppensunoHHBINM aHaMu3, BBHIIIOJHEHHBIM Ha NpefBapHy-
TeJIbHOM 3Talle UCCIIeJOBAaHUsl, I03BOJIUI BBIIEIUTh PaKTOpHI,
JIOCTOBEPHO B3aMMOCBSI3aHHbIe C HeGJIarolpUsITHBIM TeMIIOM
cumwkernss CK® npu CJI 2 tuma. OiHOMEepHBIN JIOTUCTUYe KU
perpecCHOHHBIN aHAJIN3 IT03BOJIHII JaTh KOJIMYeCTBEHHYIO OLIEHKY
BKJIa/1a OTAENIbHBIX IIPEJUKTOPOB B TeMII IporpeccrpoBanus X BI1
(munamyika MC_CK® na 1 mi/mun/1,73 mM? 3a roxt). 3HaueHusI OT-
Homenus mancoB (OII) u nx 95% moBepUTebHBIX UHTEPBAJIOB
(95% JIN) npencragieHsl B Tabsmie 2.

V¥ crarucrudecku 3Ha4MMBbIX nipenukTopos (p<0,05) IIU He
BKJIIOYAJI eJUHUIY (32 UCKJIIOYeHHeM Bo3pacTa U [10Ka3aTeJIs [I1-
KeMUU Ha npueme). BuHapHbIle kauecTBeHHbIe PU3HAKU CPaB-
HHUBAJIMCh 110 KaTeTOPUsIM «eCTh/HeT». [losydeHHbIe pe3ysibTaThl
IIPOJIeMOHCTPUPOBAIY, YTO Haubosiee 3HAYUMBIMU daKTOpaMU
niporpeccrpoBanus XbBI1 saBnsioTcs AnuTenbHOCTh 3ab0ieBaHus
CJI (OII npu yBenmmuenuu Ha 1 ron cocrasnset 0,69 (0,59-0,80),
p<0,001) u craxx uncymunorepanuu (OIL mpy yBenuueHnu Ha
1 rox cocrasnser 0,83 (0,72-0,94), p=0,005). bbuto oTmeueHo,
YTO [TapaMeTpbl INIMKeMUIeCKOT0 KOHTPOJISI OKa3bIBAIOT He3HAUH-
TeJIbHOe BiIUsiHUe Ha AuHaMuKy cHikeHus CK® (95% 1M noka-
3aTe’isl «IIMKeMUs Ha ipueMey BKirodaet enuuuny (0,71-1,01)),
IapameTp JOCTIPKeHus Ilejled INIMKeMHU4eCKoro KOHTpoJust delta
HbA1c Boo61ie He noKa3aj 3HAUMMOM B3auMocBsi3u. I1pu aTom
daxTopbl, KOCBEHHO CBsI3aHHBIE C TeMOJMHAMUYEeCKUMHU Hapyllle-
HUsIMU (OCTPBIF MHGAPKT MUOKap/ia B aHaMHe3e, IyJIbC Ha 110]-
KOJIEHHOM apTepyH, COIyTCTBYIOIAsl peTUHOIIATHSL, IPYIIa PUCKA
AT’), npoieMOHCTpUPOBaJIU 3HAUUMYI0 B3auMocBsi3b ¢ UC_CK.

owasemn | v |

Bospact yBenuuenne Ha 1 rog 0,97 (0,93-1,01) 0,181
NMT yBenuuenve Ha 1 kr/m? 0,90 (0,83-0,98) 0,014
yBenuyeHve

nvkemunsi Ha npueme S L T 0,85 (0,71-1,01) 0,067
CaMOKOHTpOb_ yBenmyeHue
rMUKeMUN_ot Ha 1 MMonb/n 0,78 (0,62-0,99) 0,039
ngéK Gl HalMoMeHT yBenuuenne Ha 1 ron 0,69 (0,59-0,80)  <0,001
Crax
MHCYNIMHOTEepanum, yBenuyeHue Ha 1 rog 0,83 (0,72—-0,94) 0,005
netr
ONM B As 6b111 / He BbINo 0,11 (0,01-0,83) 0,033
Mynbc Ha

= CHUXEH Unn
NOAKONIEHHOM 0,29 (0,10-0,85) 0,023
apTepunt OTCYTCTBYeET / eCTb
Ds peTtvHonatumn ecTb / HeT 0,29 (0,11-0,75) 0,010
Ds 3KO ecTb / HeT 0,34 (0,14-0,84) 0,020
I'pynna pucka Al IV / Het 0,20 (0,06-0,70) 0,012
JleveHne CO CM ecTb / HeT 3,96 (1,57-9,99) 0,004
AHTaroHUCT Kanbuus ecTb / HeT 0,09 (0,01-0,68) 0,020

Tabnuuya 2. OueHka Bk1ada omoesibHbIX KITUHUYECKUX NPedukmopoB
B memn npoepeccupoBaHusi X6y nayuenmos ¢ C/] 2 muna

Table 2. Assessment of the individual clinical predictors contributing
to the rate of CKD progression in patients with type 2 diabetes
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TepoHTONOMMA 1 repuatpus

ow,ovemn | » |

rpyiiie CpaBHeHUs HUXe, YeM B pquEPEHCHOfI, TO eCTb

Bospact cTapuwe 65 / Mnaaue 65 0,38 (0,15-0,93) 0,034  Tako# ¢paKkTop UMeeT 0OpATHYIO CBSI3b C BEPOSTHOCTHIO
pechepeHc: HopMa 1,00 1,000 HacTyruieHus ucxopa. [lepemennas orkimka UC_CK®
n3BLITOYHas Macca Tena 0,30 (0,07—1,25) 0,098 OIIeHUBAJIACh MO0 OMHAPHOM ITKajIe: MeIJIeHHOe Mporpec-
UMT / Hopwa cuposanue XbI1 npu snavenn UC_CKD < 4 my/mun/1,73
oxupeHue 1/ HopMa 0,18 (0,05-0,63) 0,008 )

oxupenvie 2 / Hopma 0.21 (0,05-0,91) 0,037 Mm? 3a rop 1 GeicTpoe nporpeccupoBanve XBI1 npu 3Haue-
e e 0,17 (0,03-1,07) 0,059 Hun UC_CK® > 4 mn/mun/1,73 m? 3a rofi. 3a moporosoe
pedbeperc: 6onee 10 net 1,00 1,000 3HaueHHUe eNeHus GPYHKIUK IPUHAT BepXHUIM KBApTHIb
Coax CIL 3 MOMEHT. 5.9 et /pehepenc 162,50 (1818-1452,24) 0,004  PAcTIpeielleus OKA3ATENs B reHepANbHOM BLIGOpKe
10 5 net / pedhepeHc 7,22 (1,91-27,28) 0,000 (4 mi/mun/1,73 m? 3a ron). 3xauenus: OILl npencraieHbr

pecepeHc: 6onee 5 net 1,00 0,003 B Tabiuume 3.
Sjﬁmmmaw 1-4 rona / pedeperc 9,10 (2,50-33,13) 0,001 3a pedepeHncHoe 3HaYeHUe TiepeMeHHOoM «cTax CII»
HeT / pecpepeHc 2,53 (0,22-29,29) 0,457 B3aT0 OIll=1 rpymmbl MarMeHToB C JAIUTeIHLHOCTDIO 3a-
OVM B As : Bbin / He Gbino 0.11(0,01-0,83) 0033 Gomesanus Gosee 10 JieT (CaMOi MHOTOYKCIIEHHON B BbI-
Z;T:%:V?”"O"e””o” A, ggfcmye” 0,29 (0,10-0,85) 0,023  Gopke). AHAJIOrMYHBIM 06pa3oM BhIGpaH pedepeHc s
Ds peTuHonaTim P — 0,29 (0,11-0,75) 0,010 TI0Ka3aTeJsIsl «CTaX MHCYITMHOTepanuuny (bosee 5 jer). [
Tpynna pucka Al IV / Het 0,20 (0,06-0,70) 0,012 niokazaresist UMT cpaBrenue OI1l mpoBoauiiock mo OTHO-
Jleuenve C1 CM €CTb / HeT 3,96 (1,57-9,99) 0,004 LIEHUIO K HOpPMe OTZEJILHO JIIS KaXKIOM CTalluu OXKUPEHUS.
AHTaroHMCT KanbLns ecTb / HeT 0,09 (0,01-0,68) 0,020 Yactb $paKTOpOB He BOILIA B [IepeveHb IPeIUKTOPOB, TI0-

Ta6bnuya 3. OueHka BKnada omoesibHbIX KIUHUYEeCKUx
npedukmopoB B memn npoepeccuposaHusi XbI1y nayuesmos c C[
2 muna npu BbldeneHuu pegepeHcHbIX 2pynn

Table 3. Assessment of the individual clinical predictors contributing
to the rate of CKD progression in patients with type 2 diabetes
in selected reference groups

Y nonubix naruenToB ¢ ClI 2 tuna CK® cumkaeTcs menjieHHee
(UMT p=0,014, Ds 3KO p=0,02). BaxxHbie naHHbIE TTOJTyYeHbI
IPY M3y4eHUH MeIMKaMeHTO3HbIX GaKTOPOB: IIPUMeHeHue Ipelta-
paToB CylIbGOHWIMOYEeBUHBI BIIMSET Ha TeMII IPOrpeCcCUpPOBaHUS
XBIT merarusno (OI11=3,96 (1,57-9,99), p=0,004) B otiuue ot
MperapaToB aHTarOHUCTOB KaJlbIHsl, KOTOPbIe CHIKAIOT IMHAMH-
ky (OI11=0,09 (0,01-0,68), p=0,02).

JInist yno6CeTBa KITMHAYECKOM UHTEPIpeTaIvy U MPUKIIAJHOTO
HCIIONTh30BaHMs KOJIMYeCTBEHHbIe TepeMeHHbIe ObUTH pasziesie-
HBI Ha MOAITPYIINbI HOMUHAIBHBIX TIPU3HAKOB, OJJHA U3 KOTOPHIX
6buta puHsTa 3a pedepenc (OIlI=1). IIpu orenke BIUSHUS HA
HCXOJT yUMTHIBAIIOCh, uTo OI1I, uMeroriiee 3HaueHre MeHee 1, CBU-
JIETeNIbCTBYET O TOM, UTO BEPOSITHOCTD BBISIBUTH (paKTOp PHCKA B

e | renrop | waana | owasemy | P

EJ?;’;‘IMHOTEDQI‘IMM, ner égﬁég%aée'r 13,94 (3,21-60,58) <0,001
OUM B As 6bin/He 6611 0,05 (0,01-0,47) 0,009
1 Mynec . CHWKEH Unn
Ha NoaKONeHHoM otcytctyet/ 0,14 (0,03-0,54) 0,005
apTepuu ecTb
AHTaroHWCT Kanbuns  ecTb / HeT 0,07 (0,01-0,68) 0,022
KoHcTaHTa - - 0,016
EJS%VIHOTepaI'IMVI, ner éfe‘l;o#aﬁc/)nbme Ji7s1(2,66-58 88)1 (0,001
[Mynbc Ha nogkoneHHon S G
2 aprepun g'(r:?r):creyer / 0,15(0,04-0,54) 0,003
AHTaroHUCT Kanbuus  ecTb / HeT 0,11 (0,01-0,99) 0,049
KoHcTaHTa - - 0,005
';'&ebrggﬁa‘:wqewbl ecTh / HeT 4,30 (1,61-11,48) 0,004
5 AHTaroHWCT Kanbuus  ecTb / HeT 0,08 (0,01-0,64) 0,017
KoncTaHTa - - <0,001

Ta6bnuya 4. BapuaHmbl MHO20MepHbIX Npo2HOCMuUYeckux Modenel
npoegpeccuposaHust XbI'y nayueHmos ¢ C[]1 2 muna

Table 4. Variants of multidimensional prognostic models of CKD
development in patients with type 2 diabetes

www.innoscience.ru

CKOJIBKY JUISl [IOKa3aTelel, OIMCHIBAOIIMX OHO SIBJIEHHE,
HpeAirioYTeHre GbIIO OTAHO TeM, KOTOpble MMe0T BO3MOKHOCTD
0OBEKTUBHOTO KOHTPOJIL.

Mamemamuueckoe modenupoBanue duHamMuku npozpeccu-
poBanus XBII npu C/I 2 muna memodom mHoxcecmBeHHoli
Jozucmuyeckoii pezpeccuu. IIprMeHeHHBIN MeTO[| IO3BOJISIET
W3YYUTh COBMECTHBIN 3¢pdeKT pasyIMyHbIX KOMOUHALMI IIpey-
KTOpOB Ha TeMI cHwkeHust CK®. MHorve KIMHHUYeCKYe Ipeau-
KTOPBI TECHO [IaTOTeHeTHYeCKH B3aUMOCBSI3aHbl, X COYeTaHHOe
NIefiCTBHE MOXET «IIepeKphIBaTh» U NOTeHIUPOBaTh APYT Apyra
WJIM OKa3bIBaTh 06paTHOe BivsiHKe. [10CKONbKy TIpe/icTaBIeHHbIe
MOJIEIIH HeCJIH MCKITIOYUTENBHO IT03HABATe bHBIM, a He TIPUKJIaf-
Ho xapakrtep [10], u3 crycka NpeuKTOpoB 6bUT NPUHYIUTEIEHO
ynaJieH HauboJiee MOIIHBIN (HaKTOP JUTUTEIBHOCTH 3a00JIeBaHus
CJI. Tpu BapuaHTa IPOrHOCTUYECKUX MOJeJlell C pa3InYHbIMU
KOMOMHAIMSIMHU TTepeMeHHBIX [IPeJICTaBIeHbl B Tabume 4.

AHaJm3 XapaKTepUCTUK MHOTOMEPHBIX JIOTHCTUYEeCKUX MOJie-
JIeft C pa3NMYHBIMHM KOMOHHANMSMY IIepeMeHHbIX TTpefiCTaBIIeH
B Tabauue 5.

IIpencTaBieHHbIe BApHAHTBI MaTeMaTHYeCKUX Mojieslell Me-
IOT IIpUeMJIeMble 3HaUeHUs! YyBCTBUTEeJILHOCTH (0T 55,6% 1o
81,5%), crieruduunocru (ot 80,0% no 85,3%) u TounocTu (0T
77,5% no 80,4%). Anammma ROC-KpHBBIX T03BOJISET ONPeIeNUTh
TIOPOTOBYIO BEPOSITHOCTh U TMAarHOCTUYECKYIO 3HAYUMOCTh MO-
Zieneif, B KOTOPBIX YYTEHO BIIMSHUE Pa3IMYHbIX apryMEHTOB (pH-
CyHKkH 1-3).

e | Noorosan sepormiacre | apacrepuermor | —anauewn

YyBCTBUTENBHOCTD 81,5%

1 0,2 CneundguyHocTb 80,0%
TouHOCTb 80,4%

YyBCTBUTENBHOCTD 70,4%

2 0,3 CneumdgunyHocTb 82,7%
TouHOCTb 79,4%

YyBCTBUTENBHOCTH 55,6%

3 0,39 CneunduyHocTb 85,3%
TouyHOCTb 77,5%

Ta6nuya 5. Xapakmepucmuku Modenel npoepeccupoBaHusi
XBIy nayueHmos ¢ C/] 2 muna c pasnu4yHbIMU KOMbUHayUsiMu
npedukmopos

Table 5. Characteristics of CKD progression models in patients with
type 2 diabetes with different combinations of predictors

91



TepoHTONOMMsA 1 repuatpus

Hayka n nHHoBauuum B MmeguuuHe T.9(2)/2024

1,0
0,97
0,8
0,7
0,67
0,57
0,4
0,37
0,2

YyBCTBUTENbHOCTbL

0,1

00— T 71 T 1T T 1T T T T 1
0001 0203040506 07080910

1 - CneunduvHOCTb

1,0
0,9+
0,8
0,7
0,67
0,5
0,4
0,37
0,24
0.1

0,0 Tk L ok kL &I
0001020304 0506070809 10

1 - Cneundr4HOCTL

YyBCcTBUTENBHOCTE

1,0
0,91
0,8
0,7
0,61
0,5
0,4

0,31

0,27 /
0,1 /

0,0 P ) IR PO TP S ] ERRE |
00041020230405060708091,0

1 - CneyncpuyHoOCTL

YyBCTBUTENBHOCTEL

PucyHok 1. ROC-kpuBas Modenu
npozpeccupoaHusi X6l npu C[ 2

muna Nel (apazymMeHmbI: OnumensHOCMb
UHCynuHomepanuu, ocmpbil UHapkm
Muokapda B aHaMHe3e, omcymcmaue
nynbca Ha NodkoneHHoU apmepuu, npuem
npenapamoBs aHma20HUCMOB Ka/lbyus).

Figure 1. The ROC curve of CKD
progression model in type 2 diabetes No.1
(arguments: duration of insulin therapy,
history of acute myocardial infarction,

PucyHok 2. ROC-kpuBasi Mooenu
npozpeccupoBaHusi X6l npu Cf 2

muna Ne2 (apaymeHmebl: dnumenbHOCMb
UHCyfUHomepanuu, omcymcmaue nysnbca
Ha nodkonieHHoU apmepuu, npuem
npenapamoB aHmMaz2oHUCMOB Kanbuus).

Figure 2. The ROC curve of CKD
progression model in type 2 diabetes
mellitus No.2 (arguments: duration of insulin
therapy, absence of pulse in the popliteal
artery, calcium channel blockers intake).

PucyHok 3. ROC-kpuBasi Mooenu
npoepeccuposaHust X6l npu C 2 muna
Ne3 (apazymeHmbl: npueM npenapamos
aHmaz2o0HUCMOoB Kanbyus

U cynib(pOHUIMOYEBUHBI).

Figure 3. The ROC curve of CKD
progression model in type 2 diabetes No.3
(arguments: calcium channel blockers and
sulfonylureas intake).

absence of pulse in the popliteal artery,
calcium channel blockers intake).

m OBCYXKJIEHUE

Amnanu3 B3aMMOCBsI3el [ToKa3areseil KIMHUYeCcKoro CTaryca
Y OpPUTMHANIBHOTO JuarHoctudeckoro napamerpa MC_CK®, BoI-
NIOJIHEHHBIN Ha paHHUX dTalaX UCCIe[JOBaHMs, II03BOJIMII pac-
IIMPUTB [IPefICTaB/IeHus 0 IMHaMUKe nporpeccuposanus XbII u
BbIJIeIUTh HauboJlee 3Ha4MMble (HaKTOPbI, OKa3bIBalOIIYe BIIH-
HUe Ha TeMII pa3BUTHs TUabeTHIeCKOTo TIOpakeHHsI Tovex [6, 9].
Hx mHOroo6pasue oTpaxxkaeT MOIUMOPGU3M NaTOreHeTHYeCKIX
MeXaHU3MOB, 3a/leliICTBOBAaHHBIX B Pa3BUTHU N1aTOJIOTMYECKOTO
Ipoliecca: reMOJUHAMUYEeCKUX, CBSI3aHHBIX C HapyllleHHeM yIvle-
BOIHOTO 0OMeHa, COCYIUCTBIX OCJIOKHEeHHH, a TaKXe COIyTCTBY-
IoIel KOMOPOUIHOM TTaTOJIOTHH.

Maremarudeckoe MofienipoBanue ¢ npuMeHeHueM UC_CK®
BBISIBUJIO MHOT'O MHTEPEeCHBIX U I1apafioKCalbHbIX 0COOeHHOCTeH
IvHaMyky nporpeccupoBanus XBII y nanuentos ¢ CII 2 Tuma.
ITonmy4eHHBble pe3ynbTaThl HOATBEPAMIIH, YTO CHIDKeHHe QUIIBTpa-
MoHHOH pyHK1MU rovek npy CJI 2 Tvra MpoUCXOaUT HEPaBHO-
MepHO Ha pasjM4HbIX cTaausax pa3Butust XbBII. [lnurensHOCTh
3abonesanus CJI (OLI 0,69 (0,59-0,80), p<0,001) okasbiBaeT
HauboJlee MOIIIHOe BJIMsIHYe Ha JUHAMUKY cHiDkeHUss CK®, npu
9TOM Ha PaHHUX CTaAMsIX TeMIl IporpeccupoBanus XBII Han6o-
siee 6eicTphiid. [Tapamerp delta HbAlc, sBnstomuiicss Mapkepom
JOCTXEeHUs Iielel [TIMKeMU4eCKOro KOHTPOJIs, BooOlie He I10-
kasas 3HauuMoro BiusiHus Ha UC_CK® (p=0,526), 4To KoCBeHHO
IIOAITBEP>KAAeT NpelIloIoKeHHe O TOM, YTO BeCOMOCTb IJIMKeMU-
JeCKOro KOHTpoJs B mporpeccrposanyu X bl He Tak Besvka, kak
BJIMSIHHE TeMOJTUHAMUYeCKUX (HaKTOPOB. AHAJIOTHYHbBIE JJAaHHbIE
ObIIM IPOJIEeMOHCTPUPOBAHBI B MaTeMaTU4eCKOM MoJielH, pa3pa-
60TaHHOM 110 pe3ysbTaTaM MeX/yHapO[HOI'O MHOTOIIeHTPOBOIO
ncciefioBaHus GakTopoB pyucka pa3sutus XblI, Bei3BaHHOM pas-
JINYHBIMHU 3TUOJIOTYeCKUMU ITpuarHami. [Ipu cpaBHeHuu uabe-
THUYECKOU KOTOPTHI U Jv1], He uMeronwx CJl, B rpyIie y4acTHUKOB
¢ CK® nwxe 45 mu/mun/1,73 m? onipesiesieHbl cienyromnpe gpak-
TOPBIL: HAJIM4YKe COITYyTCTBYIOIIMX aTepOCKJIEPOTUYECKUX Cepliey-
HO-cocynucThIX 3abomneBanuit OIIl = 1,36 (1,31-1,41); Hanu4ue
comytcrByromeit AT’ — OIll= 1,61 (1,53-1,69); nuisa abcomoTHOTO
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ypoBas HbAlc (#a 1%) — OIII = 1,09 (1,07-1,09) [11]. Eite onHa
Maremarudeckast Mojiesib pa3putust XbI1, paspaborannas HMUI]
OHIOKPHHOJIOT Y B XOJie uccieioBaHus pa3suTrs XBII B korop-
Te nanyeHToB ¢ Cll, Takke NOATBep>KaeT 3TO IIpeloJIoKeHue:
ROC-kpuBas abcomtotrHoro 3HadeHust HbA 1c okasasa 3HadeHve
AUC 0,550, uTo cBUIETENIBCTBYET O IPHEeMIIeMOH, HO HEBBICOKOH
JUarHOCTHUYeCKOM 3HAYMMOCTH JIAaHHOTO $aKTopa; IIpU II0poro-
BoM 3Hauenuu HbA1c=7,3% OIII cocrasnsuio 1,55 (1,44-1,67),
p<0,001 [12]. Mo)xHO IPefIIoNoKXUTb, 9TO GaKTOP XPOHUIECKOM
TUIIepIJIMKeMUY UrpaeT HauOoJIbIIYIO POJIb UMEHHO Ha PaHHUX
cragusx passutus XBII, aBissch TpUrrepoMm Jyis Kackazna 6uo-
XUMHYECKUX, 'YMOPaJIbHBIX U SHIOKPUHHBIX IIPOLIECCOB, IIPH-
BOJSIIIMX K [TOBpeXXAeHuIo Touku. Ha Gosee mo3gHUX cTafusax
[IPUOPUTETHOe 3HaUeHHe IPUOOpeTaloT CUCTeMHble reMOfIMHA-
MU4YeCcKUe HapylleHus, KOTopble IPUBOIAT K pOPMUPOBAHUIO
HOJHOIeHHoro cuMnToMokoMiniekca KPC.

TpebyloT manbHeRIIero U3yyeHus: U KIMHUYeckoro o6o-
CHOBaHMS II0JTydeHHble JaHHble 0 Mepe BiausiHUSA Ha UC_CK®
rokazarenst cobbrTsi OUM B anamHe3e. ComIacHO pe3ysbra-
TaM perpecCHOHHOIO aHau3a, 3TOT GaKkTop AOCTOBEPHO CHU-
>kaeT Temn nporpeccuposanus XbBII ¢ OII = 0,11 (0,01-0,83),
p=0,033. BoisiBIIeHHOI 3aKOHOMEPHOCTH MOXKHO JIaTh CIIeAyIoIIee
00bsICHEHHe: C OHOM CTOPOHBI, OCTPble COCYAUCThbIe COOBITUS
SIBJISIIOTCSL 3aKOHOMEpPHBIM UTOT'OM I'eHepajIM30BaHHOI'O aTepo-
CKJIEPOTHYeCKOro Ipoliecca ¥ OTpaXkaloT 3Tanbl GOpMUpPOBa-
Hus KPC; c npyroii cropoHsl, nanueHTsl, nepeHecitire OUM,
HaXOJTCS I110JL TIIATeJIbHBIM JIMCIIaHCEepHBIM HablioneHueM,
peryJsipHO KOHTPOJIMPYIOT ypOBeHb JIMNUAOB U A/l, monydaior
IIOJIHOLIEHHYIO TMIIOTeH3UBHYIO Tepalllio HeCKOJIbKUMHU IIpe-
IlaparaMy, IOCTUTraioT Hojlee HU3KUX Ile/leBbIX 3HaueHuil A/l, y
HEeKOTOPBIX U3 HUX ylaeTCsl CHU3UTh YPOBEeHb JIMIIONPOTEUIOB
HU3KOM INIOTHOCTH JI0 3KCTpPeMajIbHO HU3KUX 3HaueHHUH. [1o Bceit
BUJIUMOCTH, UIMEHHO 3TH KOMILIEKCHbIe, CCTeMaTu4ecKue U Me-
TOAWYHbIe aMOyJlaTOpHble MepOIIPUSTHSI IPUBOIAT K TOMY, UTO
Tem nporpeccupoBanust XbII y aToit kaTeropuu ManueHToB C
CJI 3HaYMMO CHIPKAeTCs, HeCMOTPSI Ha COXPAHSIOLUICS BEICOKUIN
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CepIeYHo-COCYOUCThIN puck. [oxoxue pesysbraThl ObLIN IOY-
YeHbl B OTe4eCTBEHHOM UCCIIeIOBAHUU COCTOSTHUS yIJIEBOJHOTO
obMeHa MaIeHTOB TPYAOCIOCOOHOIO BO3pacTa, [epeHecIInx
OHM: Hanuume conyTtcrayomiero CJI 2 Tuma He 0ka3ajio IPSMOro
HeraTMBHOTO BIIMSIHUS Ha OTAaneHHbIH nporuo3 OMM, Ho mpo-
JOJDKUATENbHOCTD 3aboseBanust Gl ycyry6isiia TspkeCTb TedeHus]
noctuHdapkTHoro nepuoaa (p=0,004) [13].

ITpy mocTpoeHNH MHOTOMEPHBIX MaTeMaTHYecKUX Mojienei
nporpeccupoBanusi XbBII, paccMOTpeHHBIX B HAaCTOsIEH CTaTbe,
OBbUT IPUHYIUTEIBHO UCKIII0YeH apryMeHT JUTUTeIbHOCTH 3a00J1e-
BaHus CJI, KOoTOpBIH OKa3bIBaeT Haubollee 3HAUMMOe BIIMSIHUe Ha
HC_CK®. D10 n03B0NMIO BHIIEIUTh U OLIEHUTD Clieliuduieckoe
KOMIIJIEKCHOe BJIMSIHHEe UMEeHHO TeX paKTOpOB, KOTOpbIe BOIIUIU B
pa3paboTaHHble MOJIeIN: CTaXK MHCYIMHOoTepanuy, OMM B aHam-
He3e, MYJILC Ha IIOJKOJIEHHOHN apTepuH, JledeHre aHTarOHUCTaMU
KaJIbLlus, TIperiapaTaMy CyibGoHWIMoYeBHHEL. Obpariaer Ha cebst
BHMMaHMe, 4TO BCe PACCMOTPeHHbIe MOJIe/IM COXPaHWIIY BBICOKHE
3HAYeHHsl YyBCTBUTEJIbHOCTU U CIelUPUIHOCTH, HECMOTPS Ha
uckmovenue dakropa amurensHoctu ClI.

OO6BbeKTUBHBIH B3I HA COBOKYITHOCTD BbIJIeJIeHHbIX B Ha-
crosiimell paboTe 3HAaYUMbIX PaKTOPOB BBICOKOTO TeMIla IIpo-
rpeccupoBanus XBII mogBofuT k cepbe3HOMY IIPaKTHUeCKOMY
3aKJIIOYEeHHUIO: Jla’ke Ha PAHHUX dTanax pa3utusi X bl ambya-
TOPHBIM SHJOKPUHOJIOT He B COCTOSIHUM PaJJUKaJIbHO ITOBIIUATD
Ha 60JIBIIYIO YacTh U3 HUX. Bo3pacr, fiiurenbHOCTD 3a6051eBa-
Hus CJl, Hanmuue U AJUTeNbHOCTh UHCYNUHOTepanyuy, OUM B
aHaMHe3e, JUarHO3 PETUHOIATUU IIPeJCTaloT Iepe]] PaKTH-
4YeCKUM BPa4yoOM KakK JAaHHOCTb, IIPU KOTOPOM JiedeOHbIe YCU-
JIUSI BBIHY)KJIEHHO CBOJISITCS JIMIIB K IOJIep>KaHUIO SKU3HEHHO
Ba)XXHbIX QYHKIUH I10YEeK B YCIOBUSX CHHXKEHHBIX KOMIIeHCa-
TOPHBIX BO3MOXHOCTel cOXpaHUBLIMXCsI HeppoHOB. [loTeHiu-
ajNbHO MOAUGUINPYEeMBIMU OCTalOTCsl Tpy nosunuu: UMT u
MeZIMKaMeHTO3HOe JieueHHe IIperapaTaMy CyllbQOHUIMOYEBUHbI
Y @HTarOHUCTOB KaJIbIIUSL.

B skcrniepyMeHTanbHYI0 MaTeMaTH4YecKyto Mofienb Ne3 6buin
BKJIIOUEHEB! BCEero 1iBa MoguduIupyeMelx pakTopa, Ha KOTOpble
BO3MOXKHO OKa3aTh BIIMSHYE B YCIIOBUSIX aMOyJIaTOpHOTO IIpUeMa:
JledyeHue IpelrapaTaMy CyJbGOHWIMOYEBUHBI U @aHTarOHUCTOB
Kanbiys. Popmyia Mopenu:

BeposmHocmb 6bicmpozo npozpeccupoBaHus =
e (-1,245 + 1,458 * neuenue npenapamamu cynbgoHunmouebumnl - 2,54 * neueHue npenapamamu
aHmazoHucmoB Kanbyus) /
(1 +e (-1,245 + 1,458 * neuenue npenapamamu cynboHuaMoueBuHbl - 2,54 * nevenue

npenapamamu aHmMazoHucmos Kﬂ/lbl(uﬁ))
’

I7le e — OCHOBaHHWe HaTypaJIbHbIX JIOrapudMOB.

[Tpu npeBbIieHu: oporoBoro 3HaueHus 0,39 BEpOSITHOCTD
6bicTporo cHmkeHuss CK® orieHuBaeTcst BBICOKOM 110 OMHAPHOM
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mkase (MC_CK® > 4 my/mun/1,73m? 3a rox). JlaHHast Mopiesb ¢
BBICOKOM 3HaYMMOCThIO (p<0,033) mpomeMoHCTpUpOBaIa MpH-
eMJIeMYI0 9yBCTBUTENBHOCTb 55,6% U BBICOKYIO CIIeLUPUIHOCTD
85,3%. ITnomans nmokpertus mox ROC-kpusoit AUC cocraBuia
0,76 (0,65; 0,86), uyTo 0becreYrBaeT BHICOKOE Ka4eCTBO ITPOTHO3a
C TO4HOCTBIO 77,5%.

Takum 06pa3oM, CpaBHEHHe Pa3NYHbIX BapHAaHTOB MaTeMa-
THYeCKUX MoJienei IMHaMuKy nporpeccrpoBanus XBI1 ¢ kvHu-
YeCKHUX IO3UIMI IPUBOAUT K 3aKJIFOYEHUIO O TOM, YTO OLTyTUMO
«yny4uiarb» nporuos3 ucxoga XbII nmpu CJI 2 Tuna Bo3MOXHO,
JIMIIb TIPeiyTpesx/iast pa3BUTHe A1abeTH4ecKoro MopaxeHus mo-
Yek IyTeM CBOeBPeMEeHHOW JIMarHOCTHKH U KaK MOXHO Gostee
paHHEero Ha3HaYeHWsl IIPeIapaToB C J0Ka3aHHBIM HedpOIpPOTeK-
TUBHBIM 3(EKTOM.

AHanu3 3aKOHOMEPHOCTel TMHAMUKHU NIPOrPeCcCUpPOBaHMUS
XBII u pazsutust KPC TpebyeT nanbHeiero n3y4eHus ¢ paciiu-
peHreM crieKTpa JIabopaToOpHBIX M0Ka3aTeei ¥ UCII0Ib30BaHHeM
PeTpPOCIeKTHBHOTO AM3aiiHa UCCIIeI0BaHuSL.

m BbIBO/IbI

1. Paspaborannble MaTeMaTHiecKkre MoJelu Iporpeccupo-
Banus XBII npu C/] 2 Tuna ¢ npuMeHeHHeM IMarHO CTHIeCKOro
ungexkca MC_CK® no3BonsioT MoIy4YUTh HOBhIe ITpeficTaBile-
HMS O Mepe BIIMSIHUS Pa3iIMYHbIX MOKa3aTesel KJIMHUYeCKOTO
CTaTyca Nal{eHTOB Ha AWHAMUKY Pa3BUTHS MaTOIOTHYECKOTO
nporecca.

2. MeToioM OIHOMEpHOT0 JIOTUCTUIEeCKOTO PerpecCUOHHOI0
aHaJIM3a BbISIBJIEHBI [IPeIMKTOPH!, OKA3bIBAIOLIMe 3HAUMMOe BIIU-
siHMe Ha TeMII niporpeccupoBanus XbBI1 o 6uxapHoii kiaccudu-
Kalll¥ UCXOZIOB B IPYyIIIaX «MeJJIEHHOT0» U «OBICTPOTO» CHIDKe-
HUS QUIIBTPAIIMOHHON GYHKIIMY II0UeK C IIOpPOrOBBIM 3HaUeHHeM
HC_CK® 4,21 4 mn/mun/1,73m? 3a rox: Bospact, UMT, mukemust
Ha npHeMe, JyuTesbHOCTb CJ Ha MOMEHT KOHCYNbTalllH, CTaX
MHCY/IMHOTepaluu, oCTPhIii MHPapKT MUOKapAa B aHaMHe3e,
yJbC Ha IOJKOJIeHHOM apTepuH, CONTyTCTBYIOIIast peTUHOIATHS,
rpynna pucka Al nedeHre npenapatamu CylnbGOHUIMOYEBUHBI
Y QHTArOHUCTOB KaJIbIIUS.

3. DKCIIeprMeHTaJIbHble MaTeMaTHuecKe MOfIelId IMHAMUKU
nporpeccupoBanust XBI1 ¢ pa3muyHbIMU KOMOHHAIMSIMH Tlepe-
MeHHBIX, UCKJIIOYaloIye Hauboslee CTaTUCTUYECKU 3HAUYMMBIH
apryMeHT JUIUTeNIbHOCTH 3aboseBanust CJI, IpomeMoHCTpUpOBa-
JIY BBICOKHe T10Ka3aTesIi YyBCTBUTEILHOCTH U CIIeIIUUIHOCTH.

4. DxcriepyMeHTalbHas MOJieslb, BKJIIOYAIOIas B cebst TOJb-
Ko MoguduIpyeMble GpaKTOpEI JleueHHs IpellapaTaMy CyiIbdo-
HUJIMOYeBHHBI U aHTArOHUCTOB KaJIbLIKS, [TOKa3aJla CIeAyolye
XapaKTepUCTHUKU: YyBCTBUTEJIBHOCTD 55,6%; crenuduuHOCTD
85,3%, AUC 0,76 (0,65; 0,86), uTo obecredrBaeT BHICOKOE Ka-
YeCcTBO IIPOrHO3a C TOUYHOCTbIO 77,5%. P
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Puck 300poBbI0 HaceneHusi, acCOLMMPOBaHHbIN
C Ka4eCTBOM NUTbEBOW BOAbI U NULLEBbLIX NPOAYKTOB,
n 3a6oneBaeMocTb KONOpeKTaSibHbIM PaKoOM

N.A. TunuatynnuHal, H.3. lOcynosa!, A.H. XucamytauHos?, B.M. Bektumupona?

!KasaHckas rocygapcTBeHHas MeguumnHckasa akagemus — counnvan ereoy Arno PMAHIMO
MuHsgpasa Poccun (KasaHb, Poccus)
2pI'BOY BO «KasaHckuii rocygapCTBeHHbI MegUUNHCKMI yHBepcuteT» Munsgpasa Poccum (KasaHb, Poccus)

AHHOTauUuA

Iesb — OLEHUTB PUCK 3[J0POBBIO HACEJIEHHs], ACCOLMMPOBAHHBII C KaYeCTBOM
IIUTHEBOI BOJIBI U TUIIEBBIX POJYKTOB, B PaliOHAaX C Pa3HbIM yPOBHEM 3a-
6011eBaeMOCTH KOJIOPEKTaJIbHBIM PaKOM.

Marepuan u MeTopbl. Bbila mpoBesieHa olleHKa KaHIIePOreHHOTO PHCKA U
PpHCKa Pa3BUTHS 0OIIETOKCHYECKHX 3¢ peKToB, 00yCIIOB/IeHHas IOCTYIUIeHHeM
KCeHOGHMOTHKOB C IHIIEBbIMU IIPOAYKTAMH U ITUThEBOH BOJOM, B paiiOHaXx,
OT/IMYAIOIIMXCS 110 YPOBHIO 3a60J1€BaeMOCTH KOJIOPeKTaIbHbIM pakoM. st
OIIeHKH PHCKa OBUIM UCIIONIB30BaHBI Pe3yJibTaThl JIab0paTOPHEIX UCCIIeNo-
BaHUH, BEIIIOJIHEHHbIE B PAMKaX IPOBeJIeHHsl COIMAIbHO-TUTHEeHNYeCcKOro
MOHHUTOpPHUHTA 3a tepuon 2014-2021 rr.

PesysbTaThl. YCTaHOBIIEHB! IIPUOPUTETHBIE 3arPS3HSIOIIME BellleCTBa, BHO-
csilive HaubOJBIINIA BKJIAZ B BeJIMYMHY KaHIIEPOTeHHOTOo pHcka. Jluamnason
CyMMapHOTO0 KaHI[ePOTeHHOTO PUCKA B 3aBUCMOCTH OT COEJIMHEHNI MBIIIbsIKa
BapbHpyeT B APCKOM paioHe OT JJOITyCTHUMOTO 110 Bbicokoro (ot 4,98E-05 no
2,70E-03), B JIpox>kaHOBCKOM — OT JIOITyCTHMOTO JI0 HACTOpP)XUBaroIero (ot
6,81E-05 mo 2,02E-04); B A3HaKaeBCKOM — OT HACTOP)KHBAIOIIIETO JI0 BHICOKO-

ro (ot 1,99E-04 no 2,21E-03), B KaMcko- YCTBUHCKOM PHUCK OIIEHUBAETCS KaK
HacTopaxupatoimii (ot 2,15E-04 o 4,13E-04), B FOTa3UHCKOM — KaK BHICOKHIA
(ot 2,91E-03 o 1,80E-02). CymMMapHBIi MHAIEKC ONTAaCHOCTH, 0OYCIIOBIeHHBIN
NOCTYIUIEHVeM HUTPATOB C MUIIEBbIMU IIPOAYKTaMU U IIUTHEBOM BOIOM, Bapby-
pyeT oT MUHHUManbHOTrO B ApckoM paiione (HI=0,31) no HacTopaskuBaroliero
B Kamcko-YcrpunckoM paiione (HI=3,13). Puck pasBuTHsl HeKaHIlepOreHHBIX
3¢ deKTOB CO CTOPOHBI XKeTy/I0YHO-KUIIIeYHOTO TPaKTa, 00yC/IOB/IeHHbIN I1PU-
POIHBIMU 0COOEHHOCTSMU UCTOYHUKOB IIUThEBOTO BOJIOCHAOXKeHMs], BO BCeX
paiioHax OIeHUBAeTCs KaK JIOITy CTUMBIM.

BoiBopbl. Ha TeppruTopsix, XapaKTepU3yOILIMXCs OBbIIIEHHbIM YPOBHEM 3a-
60s1eBaeMOCTH KOJIOPEKTaIbHBIM PAKOM, OTMeUatoTcs Hosiee BEICOKME YPOBHU
KaHIIepOreHHOT'0 PUCKa 3/10POBbIO, 00YCJIOBJIEHHBIE IOCTYIUIeHHeM KCeHOOu-
OTHKOB C ITUIIeBbIMU IPOJTYKTaMU U IUTbeBOM BOIOM (0T HACTOPXKMBAIOILIEr0
JI0 BBICOKOTO).

KitroueBble ci10Ba: prCK 3710pPOBbIO, ITUTheBAst BOJIA, NHUIIEBble IIPOAYKTHI,
KOJIOpeKTalIbHBIN paK, 3a6051eBaeMOCTb.
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Public health risk associated with the quality of drinking
water and food, and the incidence of colorectal cancer

Liliya A. Giniyatullina?, Nailya Z. Yusupova?, Alfir N. Khisamutdinov?, Vasilya M. Bektimirova?

IKazan State Medical Academy (Kazan, Russia)
2Kazan State Medical University (Kazan, Russia)

Abstract

Aim - to assess the public health risk associated with the quality of drinking
water and food in areas with different levels of incidence of colorectal cancer.
Material and methods. An assessment was made of the carcinogenic risk and
the risk of developing general toxic effects due to the intake of xenobiotics
with food and drinking water in areas that differ in the incidence of colorectal
cancer. To assess the risk, we used the results of laboratory studies performed
as part of the social and hygienic monitoring for the period 2014-2021.
Results. Priority pollutants that make the greatest contribution to the
carcinogenic risk have been identified. The range of total carcinogenic risk,
depending on arsenic compounds, varied in the Arsky district from acceptable
to high (from 4.98E-05 to 2.70E-03), in Drozhzhanovsky — from acceptable
to alarming (from 6.81E-05 to 2.02E- 04); in Aznakaevsky — from alarming

to high (from 1.99E-04 to 2.21E-03). In the Kamsko-Ustyinsky district, the
risk was assessed as alarming (from 2.15E-04 to 4.13E-04), in Yutazinsky as
high (from 2.91E-03 to 1.80E-02). The total hazard index associated with the
intake of nitrates with food and drinking water varied from the minimum in
the Arsky district (HI=0.31) to the alarming one in the Kamsko-Ustyinsky
district (HI=3.13). The risk of developing non-carcinogenic effects in the
gastrointestinal tract, due to the natural characteristics of drinking water
sources, was assessed as acceptable in all areas.

Conclusion. In areas with an increased incidence of colorectal cancer, there
were higher levels of carcinogenic health risk due to the intake of xenobiotics
with food and drinking water (from alarming to high).

Keywords: health risk, drinking water, food, colorectal cancer, incidence.
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m BBEJIEHUE
KonopeKTaanblﬁ pak (KPP) BXxoguT B 4MCJIO aKTyajabHBIX
OHKOJIOTHYeCKUX 3a00/ieBaHUi, HHIIUIEHTHOCTb KOTOPBIX
3HaYMTeNILHO pacTeT. B Poccuy 3a6onesaemocts KPP HaxopuTCs
Ha CpeJIHEM YPOBHe I10 OTHOILIEHUIO K MUPOBOM, OIHAKO Xapak-
Tepu3yeTcs HeyKJIOHHbIM pocToM. B 2021 rony Ha momro KPP
B CTPYKType OHKOJIOIMYeCKOH 3a60J1eBaeMOCTH IPUXOAUIIOCDH
12,2% [1]. ITo naHHBIM TUTepaTypHl, puck pa3suths KPP B Teue-
HUe Xu3HHU (1o 75 siet) i poccusiH cocrapisiet 3,0% [2]. Taxoke
oTMeuaeTcs HeGraronpusaTHas TeHeHIws pocta KPP cpenu surg
MOJIOZIOTO Bo3pacrta [3, 4].

MHoOrouHcIeHHBIMU UCCIIeJOBAHMSIMY [T0Ka3aHa 3HAYMMOCTh
pa3nu4HbIX paKTOpoB pyucka B Bo3HUKHOBeHUH KPP. Bospacr, re-
HeTH4YeCKHe U 9KOoJIor4yeckye GaKkTopbl UIPAIOT 3HAYMMYIO POJib B
pazsutuu KPP [5]. Baxkneiimm ¢axropom pricka pazsutust KPP
SIBJISIETCSI HU3KUM ypoBeHb $pu3nueckol akTUBHOCTU. I1pu aTom
JlaXke yMepeHHbIH ypoBeHb GU3NYeCKUX Harpy30K aCCOIIMMPOBAH
CO 3HAYMTeJIbHBIM CHIDKeHHeM pucka pa3sutys KPP; ¢usudecku
aKTUBHBIe Jtofiu uMeloT Ha 20-30% CHIPKeHHBIM PUCK Pa3BUTUS
KPP [6, 7].

Ouenka GpaKTOpOB, CBSI3aHHBIX C [TMTAHKEM U IIHIIEeBbIMU IIPU-
BbIuKaMy, B pazButur KPP nmoareepania 3HaUMMOCTDb MHJIEKCA
Macchl Tesia 6osee 25, ynorpebiieHue ankorosst 6osee IByX pa3
B MecI ¢ npeobiajiaHieM KpeIKoro, yrnorpebaeHue KpacHOTO
Mmsca bonee 10 pa3 B MecsIl, KOJIMYeCTBO IOTPeOIIsieMbIX CBEXXUX
¢dpyxroB MeHee 100 r 3a pas, IpefrioyTeHye >KUpHOH Uiy [8].
KpacHoe Msico, 06paboTaHHOe MsICO, KOHCepBUPOBaHHbIe IIPOAIYK-
ThI, HAaCbIIIeHHbIE >KUBOTHBIE KUPBI, IPOAYKTHI C BHICOKUM COJiep-
’KaHUeM caxapa, OCTpast UIA, padUHUPOBAHHbIE YITIEBOALI SIB-
JstoTCs pakropamu pucka passutus KPP. Y Hao6opor, kanbiui,
BuTtamuH /I, ob1iee norpebieHue oBoei, GpyKTOB, KIIETYATKH,
coeBble NIPONLYKTHI, cesleH, BuTtaMuHel C, E, B12, anbda-kapo-
TuH, 6eTa-kapoTuH, ¢osreBas KUCIO0Ta UTPAIOT 3allUTHYIO POllb
nporus pucka KPP [9]. BrisiieHa nojoxxurenbHas CBSI3b MeXIY
rorpe6iieHreM ajikorodisi (>28 r/meHb) ¥ pakoM TOJICTOHM KUIIKH.
IIpennomnaraetcst, 4To aneTasbleru]], MeTabolIuT 3TaHoJIa, SIBIS-
€TCsl KaHIlepOI'eHHbIM, BO3/IeHCTBYs Ha CHHTe3, BOCCTAHOBJIEHUe,
u3MeHeHue CTPykTypel U pynkunu JTHK u yBenuuusaer mpo-
ydeparuio clIru3ucTon 060s1049ku Tosctoi kumikd [10]. Hapsiny
C ynorpefyieHHeM aJIKoroJisi NOBBIIMIeHUIO pucKa pa3Butus KPP
criocobcTByeT KypeHue Tabaka [11].

KagecTBeHHBIH cocraB nuTheBoi Bozibl (I1B) Taxoke MoxerT siB-
ssTeest pakTopoM pucka KPP. B nposenienHoM B Kurae npocriek-
THUBHOM KOT'OPTHOM MCCJIeJOBAHUU [T0KA3aHO, YTO YIIOTpeOsIeHte
BOJIbI U3 IIO[[3eMHBIX UCTOUHUKOB B TeueHHe IJIMTeJIbHOTO Bpe-
MeHU B/IMsieT Ha PUCK BOZHUKHOBEHUS paka TOJICTOM KUIIIKH, 4TO

MOXeT OBbITh CBSI3aHO C BBICOKOM MUHepasu3aliiell Mofi3eMHbIX
BOJ] U COJlep>KaHHeM B HUX BellleCTB, KOTOpble MOT'YT IIPOSIBIISITH
KaHIleporeHHble CBOMCTBA (MBIIMIbSK, celleH U Ap.) [12]. 3xauu-
TeJIbHBIM ¢akTopoM pucka pazsutust KPP sBistercs anurenbHOe
ynorpebeHye XJI0pUpOBaHHOM Boxbl [13, 14]. Hutpars! B I1B
MOTYT YBeJIMUUTh pUck pas3sutust KPP u3-3a sHOmoreHHoro mpe-
BpallleHUs B KaHIleporeHHble N-HUTPO30COeAXHeHus; CTaTUCTU-
4YeCcKY 3HaYuMble IIOBbIIIeHHble PUCKH OTMeYaloTCsl IIPU cofiep-
>kaHuM HUTparoB B [1B Bbie 3,87 MI/11, YTO 3HAYUTEIIBHO HIDKe
CyILecTBYIOIIero cranfgapra Hurparos B I1B [15]. YcranosieHo,
YTO ISl paKka 000/I0YHOM KUIIIKY IIPUOPUTETHBIMU KaHIlepOoreHa-
MU SBJISIOTCS XpOM U kaamuii B I1B, a Taxoke kafiMuii, CBUHel U
MBIIIBSIK B IIMIIEBBIX IPOYKTAX, a Ul paka peKTOCUTMOUTHOTO
COeJIMHeHUs! U NIPSIMOM KUILIKY — TeTPaxJIOpaTuileH, 6eH3(a)nu-
peH B [IB u xagmuii B numeBeix npoxgykrax (I1IT) [16]. Takum
obpasowM, BbisiBieHue ¢akropos pucka KPP, ux perynuposanue
SIBJISIIOTCSL aKTyaIbHBIMU 3a/la4aMU C TOUKU 3peHUs IPodUIaK-
THKU JJaHHOM I1aTOJIOrUU.

m [TIEJIb

OneHUTH PUCK 3[I0POBBIO HaceJIeHUs, aCCOIIMMPOBAHHBIN C
kadectBoM [IB u I1II, B paiioHax C pa3HbIM ypOBHeM 3abosieBa-
emocrtu KPP.

m MATEPUAJI 1 METO/IbI

Uccnenosanue nposoaunock Ha Teppuropuu Pecry6mviku Ta-
TapcraH. /11 IpoBefieHrs pacueToB IO OlleHKe PUCKa 37I0POBbIO
HaceJleHHs Oblla MCI0JIb30BaHa 6a3a JaHHBIX CUCTEMBbI COIHAITb-
HO-TUTMeHNYeCKOT0 MOHUTOPHHTA (IPOTOKOJIBI aHajIu3a 1mpob
IIUTHEBO BOZIBI Y ITUITIEBLIX POIYKTOB C TEPPUTOPUI U3yUeHHBIX
paiioHoB 3a 2014—2021 rr., BBIIIOIHEHHbIX UCIbITaTeIbHBIM JIa00-
patopHbIM 1ieHTpoM PBY 3 «LleHTp rurreHs! ¥ sIKUAeMUOIOTHH B
Pecniy6muike Tarapcran» (Tarapcran). OneHka prcka IpOBOIU-
JIach 110 KJIacCH4yeckoii cxeme!. BpUT pacCMOTpeH ClieHapuii 9KCIIo-
3UIIWHY, TIPeJITIoJIaralolyil OCTYTIeHe XUMUYeCKUX KOHTaMU-
HaHTOB nepopaibHbM IyTeM c I1I1 1 I1B; ucnone3oBaHsl JaHHEIE
0 coflepXKaHUU XMMHUYeCKHX BellleCTB Ha YPOBHSX MefiaHbl (Me)
u 90-ro npouertusns (P90). B cBs3u ¢ TeMm, uto 1abopaTopHO
B NUINEBBLIX MIPONYKTAx ollpefesisiiack obmas popMa MBIIIbs-
Ka, KaHIlepOT'eHHBIN PUCK OIIeHHUBAJICS 110 IByM ClieHapusM: 1
— BeCb MBIIIbSIK IPUHUMAJICS 32 HeOpPraHuueckui (061aAaroImuii
KaHILlepOreHHbIM 3pdeKToM); 2 — BeCh MBIIIbsSK NPUHUMAJICS 32
opraHuyeckuil (He o6JafaroONIil KaHIIepOoreHHBIM 3 GeKToM).
Pacuer cpeiHecyTO4HBIX 103 IOCTYIUIEHUS] TOKCUYHBIX 3JIeMeH-
TOB B OPTaHM3M Cpelli BCEro HacesleHHsl C OCHOBHBIMU I'pyIIIia-
mu I1I1 npoBoauics ¢ yueToM Cbef0OHOM 4acTH IPOSYKTOB2.

1B cootBetcTBUM € P 2.1.10.1920-04 «PykoBOACTBO NO OLIEHKE pUCKa AN 300POBbS HACENEHUS NPY BO3OENCTBUM XMMUYECKUX BELLECTB, 3arpsisHSIIOLLMX OKPYXaloLLyto cpeay». M.:

denepanbHbIi LeHTp FMoccaHanuaHaasopa Munsgpaea Poccun, 2004.

2 B COOTBETCTBUM C METOANYECKUMY yKasaHuaMK 2.3.7-2519-09 «OnpepeneHne aKCno3nLnm 1 OLEHKa pUCKa BO3AEWCTBUA XUMUYECKUX KOHTAMUHAHTOB MULLEBbIX NPOAYKTOB Ha

HaceneHue». M.: defepanbHblil LEHTP rurveHsl 1 anuaeMuonoruv PocnotpebHansopa, 2010.
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Kcenobrotuku onpeeisivce B MSCHOM IPOAYKIUH, dAlaX U
IPOAYKTaX MX IepepabOTKH, MOJIOKe U MOJIOYHBIX IIPOYKTaxX,
xJiebe 1 xy1e606yI0YHON MPOAYKIIUH, caxape U KOHIUTePCKUX
U3JleNUsX, IUIONOOBOIIHOM NIPOAYKIMU. B KaueCTBe NaHHEIX O
norpebienuu I111 HaceneHueM UCMOIb30BaAHbI ITaHHBIE O CPeJHe-
IyIIeBOM IofiloBOM NOTpebiieHnH 0CcHOBHBIX rpymil 111 (BepxHsist
95% noBepuTeNbHas FPAHUIIA CPeHero 3HaueHus), I0/TydeHHble
II0 pe3yJibTaTaM BEIGOPOYHOro 06CiejoBaHus OI0IKeTOB IoMalll-
Hux xo3siicTB (OB1X) (Tabmuma 1).

ITpu pacyerax KaHIIepOIeHHOIO PUCKa OBLIIM UCIOJIb30BaHBI
peKoMeH lyeMble CTaHIAPTHbIe 3HaueHUs paKTOPOB IKCIIO3ULINH,
¢daxTOpBI KaHIIepOreHHOTo NOTeHIHaja; PUCKa Pa3BUTUs 001ie-
TOKCHYeCKUX 3PPeKToB — pedpepeHTHBIe J03bI U CBeIeHUs O KpH-
TUYeCKUX OpraHax u cucremax. IIpu oleHke KaHIIePOreHHOTO
pHCKa, 00yCIIOBIeHHOTO NOCTyIieHreM BelilecTB ¢ [1B, yuuTei-
BaJICS TOJIBKO T1epOpajIbHbIM My Th.

Conep:xaruecs B [T u [1B HUTpaThl CrioCOOHBI K 3HOTeH-
HOMY IIpeBpallleHHUIO B KaHIleporeHHble N-HUTPO30COeIMHeH s, a
xumudeckuit coctas [1B (roBeleHHas MUHepanu3aysi, BICOKOe
cofiep>xaHue CyibdaroB, sxesie3a, 6opa U Ap.) MOXeT CIoCobCTBO-
BaTh BO3HUKHOBEHUIO BOCIIAJIUTENIbHBIX 3a00/1eBaHHH KUITIeYHHKA
U IIPUBECTH K yBeJimdeHHIo pucka pas3sutust KPP. IToatomy 66110
[IpOaHaJIM3upOBaHO cozepxkaHuve HuTpatoB B III1, a Taxke pas-
JIM4YUS B XMMUYeCcKoM cocTase [1B Ha u3y4eHHBIX TEPPUTOPUSIX.
JlaHa olleHKa pyUcKa pa3BUTHUS 00IIEeTOKCUYecKUx 3¢ deKToB, 06-
YCIIOBJIEHHBIX NTocTyIuleHreM HuTparoB c [111 u [1B, a taxoke puck
Pa3BUTHUS HEKaHIIePOTeHHBIX 3P PeKTOB CO CTOPOHBI XKeJTyI0YHO-
KHUIIeYHOTI0 TpaKTa, CBsI3aHHBIN ¢ kadecTBoM [1B.

Br16op paiioHOB HcCiIef0BaHus AJIs IPOBe/leH s OLIeHKH pU-
CKa 37I0POBBIO OCYILIECTBIIJICS Ha OCHOBAaHUM IIpe[IBapUTENILHO
IIPOBEJIeHHOTO C LeJIbI0 BBISIBIEHUS pa3iMduil B 3a06071eBaeMOCTH
KPP Ha Teppuropuu TaTapcTaHa nepapxudecKkoro KjacTepHO-
ro aHa/IM3a C UCNoJIb30BaHKeM MeToja Bapna; okoH4aresnbHas
KJIacTepu3allys IPOBOJIMJIACh Ha OCHOBe MeTojia k-cpennux. B
KJIaCTEPHOM aHajM3e ObUIM MCIIOJIb30BaHbl CTaHAAPTU30BaHHbIE
nokasareyi 3abosnesaemocty KPP (B kauecTBe craHzapra — 1aH-
Hble 0 II0BO3pAcTHOM cocTaBe HaceseHus: Pecry6iuku Tarap-
CTaH). YpoBeHb 3HAYMMOCTH [JIsl IPOBEPKH HYJIEBBIX TUIIOTE3
npuHuMaics paBHbIM 0,05. Beero 65110 BbIesIeHO 4 Kiacrepa,
B KOTOPBIX YCTaHOBJIEHbI CTAaTUCTUYECKU 3HAYMMble pa3Inyus
Mex[y rokazaresnsmu 3abosneBaemoctu KPP,

W3 pa3nuuHbIX KJIACTepoB, OTIMYAOLIUXCS 10 YPOBHIO 3a60-
neBaemocTy KPP, 1y1s1 oneHku prcka 6bUTH BEIOpaHEI ClleflyIolye
MYHUIUIQIbHBIe PalOHBL: U3 I1epBoro kiiacTepa — FOTasuHckuii (c

KonuuectBo, Kr/cyT. (BepxHss

95% poBepuTenbHas rpaHuua
cpeaHero 3Ha4yeHus)

Fpynnbi npoAykToB

Msico 1 MaconponykTbl 0,22
Mo1noko 1 MonoYHbIe NPOAYKTbI 0,99
Xneb n xne6obynoyHas NpoayKUns 0,33
Siua n npoaykThl MX NnepepaboTku 0,04
Pbi6a 1 pbi6onpoayKTbl 0,03
Caxap 1 koHguTepck1e usnenus 0,12
MnopooBoLHas npoaykums 0,26
KapTtodenb 0,41
PacTtutensHoe macno 0,05

Ta6bnuya 1. CpedHee konudyecmBo nompebnsieMbix nuWeBbIX
npodykmoB HaceneHueM PT (no daHHbIM BbIBOPOYHO20
obcnedoBaHus 610dxemoB doMawHUX xo3salcms), ka/cym.

Table 1. Average amount of food consumed by the population
of the Republic of Tatarstan (according to a sample survey of
household budgets), kg/day
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MaKCHMaJIbHBIM CpeJHeMHOI'0JIeTHUM IOKa3aTesieM 3abosieBae-
moctu KPP), u3 Broporo knmacrepa — Kamcko- YcrbrHCKHE (MaK-
CUMaJIbHBIM YpoBeHb 3a60/IeBAeMOCTH PaKOM INPSIMOI KUIIIKY,
PEeKTOCUTMOMHOIO COeIMHEeHUsI U aHyca), U3 TPeThero Kiacre-
pa — A3HakaeBCKUI (MakCHUMaJIbHBEIN YPOBeHb 3a00J1eBaeMOCTU
pakoM 000I0YHOM KHIIKH), U3 YeTBepTOro kiacrepa — Jlpoxoka-
HOBCKMU U ApCKUI MyHUIIUIA/IbHBIE PAallOHbl (MUHUMAaJbHbIE
riokasareiiu 3aboneBaemoctu KPP).

Jiist craTuctudeckoi 06paboTKU MaTepuasioB UCCIIel0BaHUs
HCIIOJIb30BaJIUCh CTaH/IapTHBIe IPUKJIaHble MakeTsl Excel-2017,
STATISTICA Trial Bepcus 13.0.

m PE3VYJIBTATBI

W3 xuMuueckux KOHTAaMUHAHTOB, COflepXKaHUe KOTOPBIX KOH-
tponupyetcs B I1I1 Ha Tepputopun Pecniy6iuku TarapcraH, k
KaHI[eporeHaM OTHOCSTCS KafIMHi, MBIIIIbsIK, CBUHEIl, 6eH3(a)IIH-
peH, nonuxsioprpoBadHbie 6udenwmisl (I1XB), rekcaxiopbenson,
rekcaxsiopaH ('XLIT), renrraxsop, anbda-nuHaH, 6eTa-IuH/IAH,
nmuHaad, AT u ero MeTabonuTsl, IUIIepMeTpPHH.

B AsnaxaeBckoM paiioHe HaubOJIbIINI BKJIA] B 00lee 3Ha-
YeHHe IKCTIO3UITMK CBUHIA BHOCAT Takue Tpymmsl [111, kak Mo-
JI0KO ¥ MosiouHbIe TpoaykThl (Me-0,01 mr/kr, P90-0,027 mr/kr),
xJ1eb u xse606ynounsie uznenus (Me-0,019 mr/kr, P90-0,11 mr/
Kr), Msico u MsiconponykTsl (Me-0,009 mr/kr, P90-0,067 mr/xr);
kaamust — xJ1e6 u xie6o6ynounsie uznenus (Me-0,07 mr/kr, P90-
0,036 mr/kr), kaprodens (Me-0,004 mr/kr, P90-0,004 mr/kr),
MOJIOKO ¥ MojiouHble ipoaykTsl (Me-0,001 mr/kr, P90-0,006 mr/
KT); MbIlIbsKa — kKapTodesns (Me-0,051 mr/kr, P90-0,051 mr/kr),
x51eb u xsebobynounsle uspenust (Me-0,013 mr/kr, P90-0,105
MI/KT), oBOIIM U Gax4yeBbie KyiabTyphl (Me-0,014 mr/kr, P90-
0,041 mr/xr). B ApckoMm paiioHe rpymiibl IPOLYKTOB C HAUOOIb-
IIMM BKJIAJIOM B SKCIIO3UIIMIO CBUHIIA — KapToders (Me-0,04 mr/
kr, P90-0,044 mr/kr), caxap, konaurepckue usznenus (Me-0,087
mr/kr, P90-0,087 mr/kr), ooy u 6axueBble KynbTyphl (Me-
0,04 mr/xr, P90-0,044 Mr/xr); kKagmust — caxap U KOHIUTePCKUe
uznenus (Me-0,007 mr/kr, P90-0,007 mr/kr), MsiCO 1 MSCOTIPO-
nyktsl (Me-0,002 mr/kr, P90-0,021 mr/kr). B JIpoxskaHOBCKOM
paifoHe 3KCIIO3UIIMS CBUHIA U KagMUs 00yCIIOBIIeHa MSCOM U
mscomnponykramu (Me-0,057 u 0,006 mr/kr, P90-0,057 u 0,006
MI/KT cooTBeTcTBeHHO). B Kamcko-YcThiHCKOM palioHe 3KCITo-
3WIIMsI CBUHIIA U KaJIMUsl 06yciioBiieHa Xyie6oM U xiie606ymod-
HbiMu uznenusmu (Me-0,01 u 0,0005 mr/kr, P90-0,023 u 0,001
Mr/Kr coorBeTcTBeHHO); ['XIII" — MsicoM K MsCOIPOLyKTaMU
(Me-0,000035 mr/kr, P90-0,00007 mr/kr). B KOTasunckom pail-
OHe I'PYTIIbI IPOYKTOB C HAUOOJIBIIMM BKJIQZIOM B 3KCIIO3UIIHIO
CBUHIIA — MOJIOKO ¥ MOJIOYHBIe TpofykThl (Me-0,025 mr/kr, P90-
0,037 mr/kr), xne6 u xne6o6ynounsle usnenus (Me-0,037 mr/
kr, P90-0,045 mr/kr), Msico u Msaconponyktbl (Me-0,016 mr/kr,
P90-0,084 mr/kr); KagMusi — MOJIOKO U MOJIOYHBIE IPONYKTBI
(Me-0,009 mr/kr, P90-0,01 mr/kr), kaprodesns (Me-0,005 mr/xr,
P90-0,009 mr/kr), xneb u xne6o6ynounsle usnenus (Me-0,005
mr/kr, P90-0,007 mr/kr); XTI — pacturensHble Macna (Me-
0,033 mr/kr, P90-0,033 mr/kr), IIXB — pbiba 1 ppl60NIPONYKTHL
(Me-0,03 mr/kr, P90-1,1 mr/kr).

BenuunHa cyMMapHOT0 KaHIIepOreHHOT'O pUCKa, 00y CII0BIIeH-
Horo 3arpsisHenueM [II1, paccunraHHas Mo MequaHHBIM 3HaYe-
HusM (1 crieHapuit), XapakTepu3yeTcs Kak JIOIyCTUMBIN PUCK B
Apckom, JlpoxckaHoBCKOM U KaMcKo- YCTBUHCKOM palioHaX, Kak
HACTOPaXXMBAIOIIMK — B A3HaKaeBCKOM palioHe U KaK BBICOKUI — B
HOTasuHckoMm paiioHe (Tabiauna 2).
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CyMMapHbIil KaHLepOreHHbI pUck
| lcuewapwhr |  2cuewapwi |

NPOLEHTUNb | MPOLEHTUNb | MPOLEHTUNb | NPOLEHTUNb
A3HaKaeBCKuit 7,65E-04 1,87E-03 4,47E-05 1,9E-04
Apckui 4,43E-05 9,40E-05 4,43E-05 9,40E-05
[IpoMoKaHOBCKMA 1,56E-05 1,56E-05 1,56E-05 1,56E-05
Kamcko-YctbuHekuin  3,55E-06 2,03E-04 3,55E-06 2,03E-04
tOTaaunHckuit 3,18E-03 1,78E-02 2,70E-03 1,59E-02

MyHuUMNanbHbIA

Tabnuuya 2. CymmapHbill kKaHUepozeHHbIl puck, 06ycnoBneHHbIl
nocmynneHueM KaHyepo2eHoB C nuliesbiMU Npodykmamu

(1 u 2 cueHaputi)

Table 2. Total carcinogenic risk due to the intake of carcinogens
with food (variants 1 and 2)

MonynsAUMOHHBI KaHLeporeHHbI pyuck 3a 70 ner
(Ha 10 Tbic. HaceneHus)

9 50-i )
Wb |NpoueHTUNb | npoueHTuns | MpoueHTunb
0,4 2,0

MyHuUMNanbHbIA

AsHakaeBckuii 8,0 19,0

Apckuit 0,4 1,0 0,4 1,0
[ poXOKaHOBCKMIA 0,2 0,2 0,2 0,2
Kamcko-YcTbuHCKuiA 0,04 2,0 0,04 2,0
HOTasuHckui 32,0 177,0 27,0 159,0

Ta6bnuya 3. lNonynayuoHHbIU KaHUepo2eHHbIU puck,
obycnoBneHHbIl nocmynneHueM KaHuepo2eHoB C NuWeBbIMU
npodykmamu (1 u 2 cueHapuli)

Table 3. Population carcinogenic risk due to the intake
of carcinogens with food (variants 1 and 2)

ITpu aTOM BelrleCTBOM, BHOCSIIMM HauOOJIBIINI BKIIA/L B BEJU-
YUHY PUCKa, B ApckoM, JIpoxokaHoBckoM U KaMcko- YecTbUHCKOM
parioHax, siBiisiercst cBuHer| (85%, 54% v 72% COOTBETCTBEHHO), B
A3HakaeBCKOM — MbIIIbSK (94,2%), FOTasunckom — I'XIIT (68%).
KaHrieporenHslit pyck, pacCUMTaHHbIN Ha ypoBHe 90-To IpoLeH-
T (1 crieHapuit), XapakTepu3yeTcsl Kak JJOIyCTUMBIN B APCKOM
1 JIpox:kaHOBCKOM paiioHaX, Kak HacTopakuBaroluii — B Kam-
CKO- YCTBMHCKOM paiioHe U BLICOKMH — B A3HakaeBcKoM U lOTa-
3WHCKOM paiioHax. BeliecTBoM, BHOCSIIMM HauOOJBIINI BKIIAA B
BeJINYMHY PUCKa, B ApCKOM, JIpOXx:kaHOBCKOM paliOHax SIBJISIeTCS
caunert (61%, 54% cooTBeTcTBeHHO), B KamMcko- YCThHHCKOM paii-
one — I'XITI (72%), B A3HakaeBCcKoM paiioHe — MbIIbsK (90%),
B FOTazunckom paiione — ITXB (75%).

I1pu yciioBuy, 9TO BeCh MBIIIbSIK SIBIISIETCS. OPTaHUIEeCKUM (2
CIleHapui), CyMMapHBIA KaHIIEPOTeHHBIA PUCK, PACCYMTAHHBIA
110 Me[JUaHHBIM 3HaUeHUsIM, OI[eHMBAeTCs! KaK JOIYCTUMBIN B A3-
HakaeBCKOM, ApckoM, JlpoxokaHoBCKoM KU KaMcko- YCTEMHCKOM
paiioHax U Kak BbICOKUN — B FOTa3nHCKOM paiioHe.

OCHOBHEBIM BellleCTBOM, OIIpele/ISIIOIUM BelIMYHHY pHCKa
B A3HaKaeBCKOM paiioHe, siBjsiercst kaamui (69%), B Apckom,
Jpoxx>kaHoBckoM U Kamcko-YcTbUHCKOM palioHax — CBUHeIl
(85%, 54% wu 72% coorBeTcTBeHHO), B KOTazuHCcKoM paioHe —
I'XII (79%). KaHueporeHHbIi pUCK, paCCYUTaHHBIM Ha YPOBHE
90-ro nponeHTumns (2 ClleHapHii), XapaKTepU3yeTcsl Kak IOITy-
CTUMBIN B ApckoM U JIpoXxkaHOBCKOM paloHax, KaKk HacTopa-
SKUBAIOIHN#H — B A3HakaeBCKoM ¥ KaMcKo- YCThUHCKOM palioHax,
Kak BbICOKHIT — B FOTa3uHckoM paiioHe. OCHOBHBIM BeIeCTBOM,
OTIpEeIEIAIONINM BeJTMUMHY PUCKa B APCKoM U J[IpOskyKaHOBCKOM
patioHax, siBisietcst cButerl (61% u 54% cooTBeTCTBEHHO), B A3-
HaKaeBCKOM paiioHe — kagmui (67%), B Kamcko- YcTbrHCKOM —
XTI (72%,), B FOTaszusckom — [1XB (84%).

Benu4yuHB MOMYNSIMOHHOTO KAaHI[EPOTEHHOTO pHUCKa
(cymMapHOe JOMOJHUTEIbHOe YHUCIO0 3JI0KaYeCTBEHHBIX
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HOBOOOPAa30BaHMii), 00yCJIOBIEHHOTO TTOCTYIIJIEHHEeM KaHIle-
porenoB u3 111, npu pa3IUYHBIX CIIeHAPUSIX MPeCTaBIeHbl B
Tadaume 3.

Hacenenue u3yueHHbIX TEPPUTOPHIL B MEJISIX XO3SIHCTBEH-
HO-TIUTHEBOTO BOIOCHAGIKEHHUS UCIIONIB3YeT MOI3eMHbIe BOJIbI.
o nanabM cucremsl CI'M, B A3HakaeBCKOM paiioHe GosibInast
yacTb Hacenenus (89,8%) obecriedena ycioBHO Jobpokade-
crBenHoi [1B, nobpokavecrennyto [1B nomyyaer 9,7% nacere-
uus u 0,4% — HenobpokadecTBeHHy10. B Apckom patione 70,2%
HaceJsleHHs obecriedeHo no6pokadectBeHHo¥ [1B, ocTasnbHbIe
29,8% — yciioBHO nobpokayecTBeHHOU. B JIposk:kaHOBCKOM
parioHe 96% HacesneHus obecrniedeHo fobpokadecTBeHHOM I1B,

2,7% — ycnoBHO nobpokadectBeHHOU U 1,3% — HemobpoKa-
yectBeHHOH. B Kamcko-YcTpuHCKOM palioHe Bce HaceyeHue
oJTy4aeT yCJIOBHO obpokadectBeHHyto [1B. B FOTazunckom
paiioHe obecIiedeHHOCTDb HacelleHus JoOpokadecTBeHHOH [1B
cocrasyster 95,8%, ycnoBHO nobpokadectBennyro 1B nomy-
yaet 1,9% Hacenenus v HenobpokayecTBeHHYIO — 2,3%. Oc-
HOBHBIMHU MTPUYMHAMU HEeCOOTBeTCTBUs [1B rurnennvyeckum
TpebOBaHUSIM SIBIISIFOTCS TIPUPOJIHBIE 0COOEHHOCTH NOJ[3eMHBIX
Boj1 B Pecniy6imike TarapcraH, a IMEHHO: TIOBBINIIEHHAst MUHe-
pasM3anys ¥ XeCTKOCTb, IPeBbIIIeHNe COflepsKaHus Xee3a,
6opa.

OreHKa KaHIIEPOTeHHOTO PUCKA, 06YCIIOBIIEHHOTO MOCTYILIe-
HHeM KaHIIeporeHOB (CBHHe], MbIIIbsIK, kKagmuii) ¢ [1B, mo menu-
aQHHBIM 3HAYEHHUSM I0Ka3aJia, 9T0 B APCKOM U [Ipox>KaHOBCKOM
pafioHaX PUCK XapaKTepu3yeTcs Kak JIOMyCTHMBIH, B A3HAKaeB-
ckoM, Kamcko-VYereunckom u FOTa3uHCKOM paiioHax — Kak Ha-
CTOpaXUBaKOIIUii (Tabauna 4).

ITpu 5TOM OCHOBHO# BKJIa/l B BeJIMIMHY PHUCKA BO BCEX panio-
HaxX BHOCHT MBIIIBSIK, Ha JIOJTIO KOTOPOTO B A3HAKAeBCKOM paiioHe
npuxonurcs 98,5%, B ApckoMm paiioHe — 74,2%, B JIpoxx:kaHOB-
cKoM paiioHe — 97,8%, B Kamcko-YcreuHckoM paiione — 97,5%,
B lOTa3unckom paitone — 98,1%. BenuunHe! cymmMapHOro KaHIe-
POTeHHOT0 PUCKA, pacCIUTaHHBIe 110 90-My IIPOIEHTHIIIO, BO BCEX

M3yYeHHBIX PaliOHAX XapaKTepH3yIOTCs KaK HaCTOPaXKMBAOIINIA
puck. OCHOBHOH BKJIAJl B BEJINYHHY PHCKA BHOCHUT TaKXKe MEI-
HIbSIK, HA [0JII0 KOTOpOro B ApckoM paiioHe npuxogurcst 97,8%,
B JIpoxckaHoBckoM pariore — 99,4%, Kamcko- YereurckoMm — 98%,
B lOTasunckom — 92,9%, a B A3HakaeBCKOM paliOHe — MBIIIbSIK
(59,1%) u cBuner (40,6%). Haubomnbive 3Ha9eHUsI TOMYIISIH-
OHHOT0 KaHI[ePOTeHHOT'O PUCKA, 06y CJIOBIIEHHOTO TOCTYIUIEHHeM
KaHI[epOreHHBIX BerecTs ¢ [1B, oTMedatorcst B A3HaKaeBCKOM H
OTa3uHCKOM paiioHax (Taéiumna 5).

CyMMapHBIH KaHIIEPOTeHHBIH PHUCK, 00yCIOBIIEHHBIH I1epo-
paJIbHBIM NOCTYIUIeHKeM KaH1eporeHos c I1IT u I1B, eciu npen-
HOJIOKUTB, YTO BeCh MBIMIbSIK B [1I1 SBIIsIeTCS HeOpraHUYecKuMm,
XapaKTepu3yeTcs Kak JOIYCTUMBIA (pacdeT MO MefiMaHe) B

CyMMapHbIil KaHLEepOreHHbI pUck

MyHUUMNanbHbIN

AsHakaeBckui 1,54E-04 3,48E-04
Apckuit 5,54E-06 1,76E-04
[lpoXoKaHOBCKMA 5,25E-05 1,86E-04
Kamcko-YcTbrHCKui 2,11E-04 2,10E-04
tOTasunHckuin 2,09E-04 2,21E-04

Ta6bnuuya 4. CymmapHbIll KaHUepo2eHHbIl puck, 06ycioBneHHbIU
nocmynneHueM KaHuepoz2eHoB ¢ numbeBoU Bodol

Table 4. Total carcinogenic risk due to the intake of carcinogens
with drinking water
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MyHuumnanbHbIi paiod | MonynsiuMOHHbIA KaHUEPOreHHbI PUCK 3a
70 net (Ha 10 TbiC. HaceneHus)

50-/ NnpoueHTUNb 90-i/4 npoueHTUNb

A3HakaeBckui 15 3,5
Apckuit 0,06 2,0
[ poxokaHOBCKMI 0,5 2,0
Kamcko-YcTbuHckni 2,0 2,0
HOTasuHckun 2,0 2,2

Ta6bnuya 5. MNonynsyuoHHbIlU KaHUepo2eHHbIU puck,
06YycnoBneHHbIl nocmynsieHuUeM KaHuepo2eHoB ¢ numbeBoll Bodoll

Table 5. Population carcinogenic risk due to the intake
of carcinogens with drinking water

Apckom (4,98E-05) u IpoxxkaHoBcKoM paionax (6,81E-05), B
AsnakaeBckoM 1 KaMcko- YCTbHHCKOM paiioHax — Kak HaCTOpaXy-
Batorwii (9,19E-04 u 2,15E-04 cooTBeTcTBeHHO), B HOTazruHCKOM
paiioHe — kak Bbicokuii (3,39E-03). Haubonbmmit Briaan [1I1 B
BeJIMYHMHY OOIIIero pucka orMedaercs B A3HakaeBCKoM (83,2%),
Apckom (88,9%) u FOtazunckom paiionax (93,8%). B Ipoxoka-
HOBCKOM M KaMcko- YCTBMHCKOM pallOHaX OCHOBHOM BKJIaJl B
BeyiynHy pucka BHOcHUT 1B (77,1% u 98,3% cooTBeTCTBEHHO).
ITpu pacuerax Ha ypoBHe 90-ro0 nponeHTHIs B J{posk:kaHOBCKOM
u Kamcko- YCTbMHCKOM paliOHaX PUCK XapaKTepHU3yeTcCsl KaK Ha-
cropaxusatonuii (2,02E-04 u 4,13E-04 cooTBeTCTBEHHO), B
OCTaJIbHbIX pallOHax — KaK BBICOKUH (A3HakaeBckuii — 2,21E-
03; Apckutii — 2,70E-03; FOTasunckuii — 1,8E-02). [1pu stom 111
BHOCST OCHOBHOH BKJIa]] B BeJIMYMHY CyMMapHOTO PUCKa B A3Ha-
kaeBckoM (84,3%) u FOTasunckom paiionax (98,8%), a B Apckom,
HpoxokanoBckom u Kamcko- Yerbunackom parionax — [1B (65,2%,
92,3% u 50,8% COOTBETCTBEHHO).

Ecnu npeanonoxuTh, 9To BeCh Mbiiibsk B I1I1 siBsteTcst op-
TaHUYeCKKUM, TO CyMMAapHbBIN KaHI[EPOTeHHBI PUCK, pACCYUTAH-
HBIN 110 MeJJUAHHBIM 3HAYeHHUsIM, TaKKe XapaKTephU3yeTCsl KakK
JIOTyCTUMBIH B ApckoM 1 JIposkokaHOBCKOM patioHax (4,98E-05 u
6,81E-05 coorBeTcTBeHHO), B A3HakaeBCKoM 1 Kamcko- YcTbuH-
CKOM paiioHax — Kak Hacropaxusatonwi (1,99E-04 u 2,15E-04
COOTBETCTBEHHO), B FOTa3uHCKOM paiioHe — Kak BbICOkui (2,91E-
03). ITpu sTom I1I1 BHOCST OCHOBHO# BKJIa[] B BEJIMYMHY 06111er0
pucka B ApckoMm (88,8%) u FOTazunckom paiioHax (92,8%). B
As3HakaeBckoM, JIposkokaHOBCKOM 1 KaMcKo- YCTBHHCKOM paiioHax
ocHoBHOU Bkaa BHocuT [1B (77,5%, 77,1% u 98,3% coorBet-
crBeHHO). [Ipu pacuerax Ha ypoBae 90-ro npornenTuns B FOTa-
3WHCKOM paliOHe PUCK XapakTepu3yercs Kak BoICoKuii (1,61E-02),
B OCTaJIbHBIX PAOHAX — KaK HACTOPAXKUBAIOIIHNI (A3HAKaeBCKHUN
— 5,38E-04; Apckuit — 2,7E-04; JIpoxokanoBckuit — 2,02E-04;
Kamcko-Ycrbunckuii — 4,13E-04). B FOTasunckoM paiioHe Ha
98,6% puck obycioBieH nocrymieHreM KaHmeporeHos c 111,
Ha JIDyTHX TepPPUTOPHSIX — IPEUMYIIIeCTBeHHbIM IIOCTYTIJIEHHUEM C
1B (AzHakaeBckwuii — 64,7%, Apckuii — 65,2%, JIposkkaHOBCKHiA
- 92,3%, Kamcko- Ycreunckui — 50,8%).

Orenka pyucka pa3BUTHs 001eTOKCHYeCcKuX 3¢ deKToB, 06-
YCJIOBJIEHHBIX ITOCTy1IeHreM Hutparos ¢ [111, nokasana, 4ro Bo
BCex palioHax K03¢$UIMeHT OIIaCHOCTH, paCCUUTaHHBIN 110 Me-
JUAHHBIM 3HaYeHUsIM, OlleHUBaeTcs Kak jomycrumblii (HQ=0,11-
1,0). KoadduimeHT onacHOCTH, pacCUUTaHHBIN Ha ypoBHe 90-To
MPOIEHTHISA, OIIeHUBAETCsI KaK JIOIMYCTUMBIA B A3HaKaeBCKOM
u KOTasuHCcKOM pailloHaX M HACTOPaXXMBAIOIMIHA — B ApCKOM,
HpoxckanoBckom u Kamcko- YerbuHckom paitonax (HQ=1,1-3,0).
B A3HakaeBCKOM paiiOHe OCHOBHOH BKJIAJl B BEJIMUYUHY 3KCIIO-
3UIIUH BHOCST OBOIIM U HaxdeBble KYJIbTYphI (Ha YPOBHE MeJina-
Hbl — 100%, 90-ro npouenTuins — 61%); B ApckoM paiioHe — Ha
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ypoBHe MeqihaHbl KapTodeis (51%), 90-ro mporneHTHIs — OBOLIHA
1 6axdeBble KynbTypHl (51%); B [l posxokaHOBCKOM paiioHe — OBO-
U U 6axueBble KYJIbTYPHl (Ha YpoBHe MenuaHel — 61%, 90-ro
nporieHTHIIs — 64%); B KaMcko-YCTBHHCKOM paiioHe — OBOIIH
1 OaxueBble KyJbTYPEL (Ha YpoBHe MefuaHbl — 55%, 90-ro npo-
neHTUIs — 60%); B FOTasuHCKoM paiioHe — Ha YPOBHe MefIMaHbl
OBOIIM U baxueBble KylbTyphl (53%), Ha ypoBHe 90-To mpoLeH-
TIs — KapTodens (53%).

Puck pa3Butus HekaHIeporeHHbIX 3G$EKTOB, aCCOIUUPO-
BaHHBIN C IIPUCYTCTBHEeM HUTpaToB B IIB, npakTudyecku Bo Bcex
palioHax oneHuBaeTcs kak gonycrumeiid (HQ=0,11-1,0), a B
Apckom — kak muHuManbHbI (HQ<O0,1). Puck Bo3peicTBust Ha
KeJTyI0YHO-KUIIeYHbIH TPaKT, 00yCIIOBIIeHHBIN IPUCYTCTBHEM
B BoJle Oopa, Me[li U MBIIIbsIKA, BO BCex pailoHax OIleHUBaeTCs
KaK JIOIyCTHUMBIH, KaK 10 Me[IUaHHBIM KOHIIeHTpalusaM, TaK U
Ha yposHe 90-ro nponenTuist. CyMMapHbIM UHJIEKC ONIACHOCTH,
o0bycioBieHHbIN nocTymienreM HUTPaToB ¢ 111 u 1B, B Apckom
1 A3HaKaeBCKOM palioHaxX xapakTepHu3yeTcsl KAK MUHUMAJIbHBIM, B
HpoxoxkanoBckoM, Kamcko-YerbruHckoM v FOTasuHCckoM paiioHax
— KaK JOYCTUMBIH (IIpH pacyeTax Ha ypoBHe MefinaHbl). MHekc
OIIAaCHOCTH, PACCYUTAHHBIN HA ypoBHE 90-T0 MPOIIEHTHIIS, XapaK-
TepHU3yeTcsl KaK HacTopakuBaronuii B KaMcko- YCTBHHCKOM paii-
OHe, Ha JIPYTHUX TePPUTOPUSX — KaK JOITYCTUMBIH (Tabmumna 6).

m OBCYHKJIEHUE

B coBpemeHHBIX yCI0BUSX Po6IeMbl KaHIIepOTeHHOMH orac-
HOCTH U POCTa OHKOJIOTMYecKol 3aboj1eBaeMOCTH SABJISIOTCS
BeCbMa aKTyalbHbIMU. XPOHHUYECKOe BO3JIeHCTBUe, CBI3aHHOe
C IIOCTYTIJIeHUeM 3arps3HSIOIIMX BeIlleCTB U3 OKPYXKaloIleH cpe-
Jbl, PaCCMaTpPUBaeTCs KaK NOTeHIMaJIbHBIM PpaKkTop pycKa pas-
BUTHS paka. B ¢opMrpoBaHny 0HKOJIOTM4eCKoH 3ab0s1eBaeMOCTH
HacesieHus 3HO >xesyl0uHO-KHUIIIEYHOTO TPAKTa, B TOM 4HCIIe
KPP, nmunupyroT kaHIleporeHHble Harpy3kH, NOCTyIAIOIIYe ajlu-
MeHTapHBIM IIyTeM. B IpoBefieHHEIX paHee UCCIeJoBaHusIX [16,
17] mokasaHo, 4YTO IIOBBIIIIEHHAsl aHTPOIIOTeHHast Harpyska oby-
CJIOBJIMBAET ypOBeHb 3a00J1eBaeMOCTH PAaKoM 060/I09HOM KHIIKH,
PEeKTOCUTMOMHOTO COeJUHEeHHS U TIPSIMOM KUIIKY, YTO CBSI3aHO
C KaHleporeHamu, npucyrcrsytomumiu B 111 u I1B.

Pesynerars! IpOBeIeHHOTO UCCIIeJOBaHKS IT03BOJIMIIN OLIEHUTh
PHCK 3710pPOBBIO HaceJleHHsl, aCCOIMUPOBaHHbIN ¢ kauecTBoM [1I1
u 1B, B paiioHax, OIMYAIOMIKXCS 110 YPOBHSIM 33a60J1eBaeMOCTH
KPP. YcraHoBieHBl IPHOPUTETHBIE 3arps3HSIONIME BellecTBa
(cBuHer, mbibsk, kaamui, XTI, [TXB), BHOCsIIME HaUOOb-
UM BKJIAJ] B BeJIMYMHY KaHIleporeHHoOro pucka. IlokasaHo, 4to
Ha TePPUTOPHSIX, XapaKTePU3YIOIUXCs IOBBIIIEHHBIM YPOBHEM
3abosneBaemoctu KPP, ormeuatorcst 60siee BbICOKHE YPOBHU pH-
CKa 3[]0POBbIO, 00YCJIOB/IEHHBIE IT0CTYIUIeHHeM KCeHOOHUOTHKOB
c [IT1 u I1B. Ilonmy4yeHHble B HAaCTOSIIIIEM UCCIIEIOBAaHUU pe3yJIbTa-
TBl COOTHOCSITCS C IaHHBIMU ITyOJIMKAIUH APYTUX aBTOpPOB. Tak,
IUTUTeNbHOe BO3/IeHCTBYe TeCTULIUIIOB, TSDKEJIBIX MeTaJlIOB, TAKHUX
KaK CBUHeIl, XPOM, KaJIMUH, aJIlOMUHUM, MeJib, MBIIIbSIK U PTYTh,
conepxarnuxcs B I1I1, MmoryT cnocoberBoBars passutuio KPP [18,
19]. PesynbraThl OLleHKU KaHIIepOreHHOTO PUCKa, CBSI3aHHOIO C
kadectBoM IIB BT. Ve, cBUIIETENBCTBYIOT O TOM, YTO HAUOOJIBIIHNIA
BKJIQJ] B CyMMapHYIO BeJIMUMHY KaHI[ePOIeHHOTO PUCKAa BHOCST
IIeCTUBAJIEHTHBIM XPOM, MBIIIbSIK, & TAKXKe Psif XJIop- ¥ 6poMopra-
HUYeCKUX COeIMHeHUH, 06pasyIoIUXCs B IIpoLiecce XJIOPUPOBaHUs
I1B, nipu 5ToM CyMMapHBIN KaHI[epOI'eHHbI PUCK OlleHUBaeTCs
kak HeripuemsieMblii [20]. OrieHKa prcka 3710pOBbIO HACeJIeHH T.
Camape! OT BO3/IeHICTBUSI XMMUUYECKUX BellleCTB, IOCTYIAOMMX
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lurnena

o Bknapg NN/ Bknapg NN/
MyHuUMNanbHbIA HI th HI A
paitoH 50% nwrbesgr BOALL, | ggo; nwrbesgr BOAbI,

AsHakaeBckuii 0,69 100/0 2,43 75125
Apckuin 0,31 52/48 1,27 57/43
[lpoxokaHOBCKMIA 1,18 82/18 2,95 83/17
Kamcko-

Ve 1,2 73/127 3,23 50/50
tOTasuHckui 1,13 59/41 1,63 52/48

Ta6nuuya 6. MiHdekckl onacHocmu (HI) om nocmynneHus
HUMPamoB ¢ nuweBbiMU NPodyKmMamu u numseBoll Boool

Table 6. Hazard indices (HI) from nitrate intake with food
and drinking water

c IIB, noka3sana, 4To OCHOBHOW BKJIaJ] BHOCST MBIIIbSK, CBUHEII,
kaamuii 1 2,4-]1 [21]. B OpeHOyprckoii 06/1acTv MpUOPUTETHBIMU
KaHIleporeHamu, GOpMHUPYIOIMMY PUCK IIPU [IOTpe6IeHnH Hace-
sienueM [1B, sBISArOTCS XpOM, MBIIIbSIK ¥ 6eH3(a)mupeH [22]. B Up-
KyTCKO¥ 06JIaCcTH KaHIIepOTeHHBIM PUCK /IS BOIBI U3 I10/I3eMHBIX
HCTOYHUKOB JUIS CeJIbCKOTO HaCeJIeHust 00y CIIOBIIEH MBIIIBSIKOM U
IIeCTUBAJIEHTHBIM XpoMoM [23]. TTosyueHHble HAMHU pe3yibTaThl
OTHOCHTEJIbHO (OPMHUPOBAHUS HACTOPAXKUBAIOIIETO YPOBHS PH-
cka npu ynorpebiennu I1B ¢ comepskaHreM MbIIIbsKa Ha yPOB-
He Hike [1/TK CBUAETENbCTBYIOT O HEJOCTATOYHOM HAIeXXHOCTH
TMTMeHUYeCcKOr0 HOPMATHBa B OTHOIIEHHUH JIAHHOTO BeIeCTBa,
YTO COIVIACYeTCsI C IAaHHBIMH, ITOJTyYeHHBIMU B IPYTHUX UCCIIEN0-
BaHWAIX [24, 25]. CnenmyeT OTMETUTD, UTO B 3apy0eXXHBIX paboTax
TIPH OLIeHKe BO3/IEMCTBUS MbIllIbsiKa, cofepxxanierocs B 111, uc-
TOJIB3YIOT TOYHOE OIIpeJieleHre HeOpPraHMIeCKrX pOpM MBIIIbsIKa
METOJIOM BBICOKO3(EKTHBHOI >KUIKOCTHOW XpoMaTorpaduu C
MacC-CIIeKTPOMETPUYECKUM IEeTeKTHPOBAHHEM Ha OCHOBE MH/TYK-
TUBHO-CBs13aHHOH 11a3Mbl (HPLC-ICP-MS) [26, 27]. B Tekymei
Ke CUTYaI[MH HEeCOBepIIIeHCTBA JIAOOPAaTOPHOTO KOHTPOJISI MBIIIIbsI-
Ka B P® nccrenoBarenu nprMeHsitoT /1Ba noxosia. [1epBelii 3axmo-
YaeTcsl B PACCMOTPEHHUH JIByX ClieHapHeB: 1 — Koryia BeCh MbIIIbsK
TIPUHUMAETCS 32 HEOPTAHMIeCKHE; 2 — BeCh MBbIIIIbSIK IPUHUMAETCSI
3a OpraHUYecKUi (TaHHBIN TOAXOA GBI UCIIONIb30BaH B HACTOS-
1ieii pabore) [28]. Bropo# moaxon 3aKiroyaeTcs B IPOBeIeHUH
PacyeToB C HCIIOIB30BaHUEM COOTBETCTBYIOIINX KOIDDHUIMEHTOB
JUTSL PA3NIMYHBIX TPYIII MIPOAYKTOB (OT YCTAHOBIEHHOTO 3HAYEHHUsI
o6111ero cofep kaHus MbIIIbsKa) [29].

m SAKJIFOYEHUE

Pe3synbrarhl IpoBeieHHOr0 UCCIIeOBaHuUs II0Ka3ajy, YTo Ha
TeppuTopry KOTazmHCKOro paiioHa, XxapakTepyu3yIoLerocs CaMbIM
BbICOKUM B PT cpeHeMHOroseTHUM ypoBHEM 3a00JieBaeMOCTH
KPP, kaH11eporeHHbIH PUCK, 00y CIIOBIIEHHBIH OCTYIIJIeHHeM 3a-
rpsizustronpx Bemects ¢ [111 u I1B, sBnsercs Beicokum (ot 2,91E-
03 o 1,8E-02). B A3HakaeBcKkoM paifoHe (MaKCHMaJIbHBIN ypo-
BeHb 3a00JIeBaeMOCTH PAaKOM 000/IOYHOM KHUIIIKK) KaHIIepOTeHHbIH

Hayka n nHHoBauuum B MmeguuuHe T.9(2)/2024

PHCK OIIeHMBAeTCsl Kak HAaCTOPasKUBAIOLIU U BbIcokuii (0T 1,99E-
04 no 2,21E-03). B Kamcko- YcTbUHCKOM paiioHe (MaKCUMAaJTbHBIHA
YPOBeHb paKa IpsIMOM KHIIIKY, PEKTOCUTMOMIHOTO COeIHEHHSI
Y aHyca) KaHI[epOreHHBIN PUCK OI[eHHUBAeTCs Kak HaCTOPaXKHBa-
tommui (ot 2,15E-04 no 4,13E-04). B paifoHax ¢ MUHUMaJIbHBIMU
3HadeHusMHU 3a6oneBaeMocty KPP (Apckuii u JIpoxxokaHOBCKHIA)
KaHIIepOreHHBIM PUCK OLIeHUBAETCs OT OIyCTUMOrO IIpU pac-
YyeTax Ha ypoBHe MenuaHsl (0T 4,98E-05 no 6,81E-05) no Ha-
CTOPaXXUBAIOILIET0 U BBICOKOI'O IIPU pacyerax Ha ypoBHe 90-ro
npornentwis (ot 2,02E-04 o 2,70E-03).

ITpu crieHapuy, YTO BeCh MBIIIbSK HEOPTaHWYECKHI, U pac-
YeTax Ha ypOBHe MeJIaHbl HAaUOOJIbIIHI BKIIA/T B BEJIMYMHY KaH-
[[ePOreHHOT0 pucKa B A3HakaeBCKOM, ApckoM U HKOTasuHCKkOM
paiionax BHocsr IIIT (ot 83,2 no 93,8%), a B JIpoxx>kaHOBCKOM
u Kamcko-YcrbuHckoM paiionax — IIB (ot 77,1 no 98,3%); Ha
ypoBHe 90-ro nporeHTusIs B A3HakaeBckoM U KOTasuHckoM pai-
OHaX OCHOBHOM BKJIaj B BelnurHy pucka BHocsT I1I1 (ot 84,3%
1o 98,8%), B Apckom, JIpoxkrkaHoBckoM U KaMcko- YcTbUHCKOM
paiionax — IIB (ot 50,8% no 92,3%). IIpu cuenapuu, 4yTo Bech
MBIIIbSIK OPTaHWYeCKHH, U pacdeTax Ha YPOBHE MeJIMaHbI Hau-
GOJIBINNI BKJIAZ B BEJIMYMHY KaHIIEPOTeHHOIO PUCKa B APCKOM
u KOrazuHckom paiionax BHocsaT 111 (or 88,8 no 92,8%), B Az-
HakaeBCKoM, JIpoxckaHoBckoM v Kamcko- YCTbUHCKOM paiioHax
—IIB (ot 77,1% no 98,3%); Ha ypoBHe 90-r0 pOIeHTHIsI — B
FOTa3sunckom paiione Ha 98,6% prck 06yCIIOBIIEH TOCTYIIEHHEM
kaHneporeHos c I1I1, B ocranpHbIx paitoHax — ¢ [1B (ot 50,8%
110 92,3%). KanneporeHHslit puck 00yCiI0BJIeH [IOCTYIUIEHHUEM C
IIIT mermbgka, ceunna, kagmus, ['XIIT, I1XDB; ¢ [IB — mbimbgka
Y CBUHIIA. MaKCHMaJIbHbIE BeJIMYMHBI HOIYISIIMOHHOTO KaHIle-
POTeHHOT0 PUCKa, 00YCJIOB/IEHHOTO I1epOPaIbHBIM IIOCTYIIEHHeM
kaHueporeHos c 11T u IIB (1ipy Hen3MeHHBIX YPOBHSIX 3KCIIO3H-
VM ¥ YUCIIEHHOCTH 3KCIIOHUPOBAHHOM IOIYIISIIUN), TPU 060UX
CIIeHapUsIX BO3IeUCTBUS oTMedatoTcs B A3HakaeBckoM (ot 0,03
1o 0,32 ciyvas B rox Ha 10 Thic. Hacenenus) u KOTa3uHCKOM
paitonax (ot 0,41 no 2,56 ciy4as B rog Ha 10 ThIC. HaceeHus).

Puck pa3BuTHs HekaHIePOreHHBIX 3¢(GEKTOB CO CTOPOHBI
JKeJTyI0YHO-KHIIIeYHOT0 TPaKTa, 06yCIIOBIeHHbIN IPHPOIHBIMU
0COOEHHOCTSIMU UCTOYHUKOB IIUTheBOT0 BOJOCHAOXKEeH!s], BO BCeX
paroHax OIEHUBAETCS KaK AOMYCTUMBIH. ClleyeT OTMeTHTD, YTO
IIpOBeJleHHasl OIleHKa pPUCKa UMeeT psiJ] HeollpeleJIeHHOCTell, B
YaCTHOCTH, IIPY OLleHKe 3KCIIO3UIKK OblIX UCIIOIb30BaHb! aH-
Hble MOHUTOpUHTA, I1py 3ToM B I1II u IIB onpenensrorcs npu-
opureTHble 1y PT 3arpsizHuTteny, T.e. uHGOpPMAIys o KaHIle-
poreHax SIBJISIeTCS] HEIIOJTHOW; GBUTM HCIIOIb30BAHBI JAHHBIE O
CpefiHelyIIIeBOM TOJI0BOM IOTpebIeHNH 0CHOBHBIX rpyr 111,
CTaH/JjapTHbIe 3HAYeHUs 3KCIIO3UIIUH, YTO HeM3MEeHHO MPUBOJIUT
K TIOTPelTHOCTH U3MepeHUi U MHTepIIpeTaliH MOTyYeHHBIX pe-
3yJIbTaTOB. P&
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CybbekTuBHas nHAMBUAYaJNIbHasA OLUEHKa
paboTHMKaAMU TeXHONOornm 3aopoBbecbepexeHus
Ha pabo4nx MecTax

U.B. ®PepoToBa, T.H. BacunbeBa, M.M. Hekpacoga, B.A. CkBopLoBa, B.I. TentonuHa
PBYH «Hwxeropoackuin HAW rurnensl n npodnatonorumn» PocnotpebHansopa (HwkHuit Hosropoa, Poccus)

AHHOTaumsa

Iess — U3ydeHne OTHOIIEHHS K 3[[0POBOMY 06pa3y >KHU3HH PabOTHHUKOB pa3-
JIMYHBIX IPOJECCHit U OLEHKH UMH MPUMEHSIeMbIX TeXHOJIOTHI 3[[0pOBbe-
cbepexxeHuns Ha paboueM MecTe.

Marepuan u Meroabl. B ankernposanuu npuanmMany y4dacrre 210 pabodnx.
Amkera BKJIFO9aJIa 24 BOIPOCA, KOTOPBIE TI03BOJISIIOT OLEHHUTh IIPeJICTaBIe-
Hsl PaBOTHHKOB 0 37I0POBOM 00pa3se KM3HH, TEXHOJIOTHSIX CaMOCOXPAaHeHHUst
3I0POBBSI ¥ CHCTEMe MEePOIIPUSTHIA 10 310pOBbechepesxeHHI0 Ha MPepu-
stud. IlonydeHHbIe faHHBIE [TOIBEPTaJIMCh MaTeMaTHKO-CTaTUCTHYeCKO
obpaboTke.

Pesyabrarbl. AHaIN3 OTBETOB PECIIOH/IEHTOB BBISIBUI CHPOPMHUPOBAHHOCTD
TIpefICTaB/IeHUI PeCIIOH/IEHTOB O 370poBoM obpase xu3nu (307K), omHako
noyist i, crrepyrorux npuHnunam 307K, B kaxxo#t u3 aByx copmMupoBaH-
HBIX II0 OTPACIISIM [IPOMBIIIIEHHOCTH TPYIITax HeBbICOKA. OCHOBHBIMY IPH-
YHHAMH, MeIAIIMU cobmroiath Tpe6oBanus 307K, pecrioHIeHThI CAUTAIOT

HeJI0CTaTOK BPeMeHH, MaTepHalibHble TPYAHOCTH U OTCYTCTBHE YIIOPCTBA U
BOJIH, @ HauboJIee TMOMY/IIPHBIMUA MepaMi CaMOCOXPaHEeHHsI 3[0POBbs — CO-
GIirofieHre peXXuMa CHa U OT/IbIXa, eXXerofHbIi MenocMoTp. Ha npexnpustusx
yAeJsIeTCsl HeJIoCTaTOYHOe BHUMaHKe obecredeHnIo 6e30acHBIX YCIOBUI
TPy/Ja C UCIOJIb30BaHWEM HHHOBAIIMOHHBIX TEXHOJIOTUH U KOJUIEKTUBHBIX
CPEJICTB 3aIUThL. Pefiko IPUMeHsIIOTCst pa3iiMYHble CII0COObI KOMITeHCAIlUN
paboTHHKaM 3a paboTy BO BPe[HbIX YCIIOBHUSX TPY/Q, a TAKXKe CPefICTBa I10-
OLIpPeHUs U MOBBIIIeHHs: MOTUBALUK paboTHUKOB K 307K.

BeiBoas!. []y1s peliieHust 1po6ieMbl 0XpaHbl 30POBbsi PAGOTHUKOB U JIOCTH-
SKEeHHUsI TPYAOBOTO I0JIT0JIeTHsI HeOGXOAUMO yXKeCTO4eHHe 3aKOHO/IATeNIbHBIX
TpebGOBaHMI K BHEIPEHHIO KOMIUIEKCHBIX POTPAMM YKPeIUIeHHUs! 3/I0POBbsI
Ha paboumx MecTax, npomnarasze 30K.

KitroueBble cy10Ba: pabOTHHKY, 3710POBBIN 00pa3 KU3HH, 3l10pPOBbecOepexe-
HUe Ha paboyeM MecrTe.

KoHQuKT HHTEpecoB: He 3asBJIeH.
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Abstract

Aim - to study the attitude of employees of various professions to a healthy
lifestyle (HLS) and their assessment of the health-saving technologies used
in the workplace.

Material and methods. 210 workers took part in the survey. The questionnaire
included 24 questions aimed at employees' ideas about a healthy lifestyle, health-
saving technologies and a system of health-saving measures at the enterprise.
The obtained data were subjected to mathematical and statistical processing.
Results. The analysis of participants' responses revealed the clear
understanding among the respondents about a healthy lifestyle, however, the
proportion of people following the principles of HLS was low in each of the
two groups formed by industry. The respondents considered the lack of time,
financial problems, lack of perseverance and willpower to be the main reasons

www.innoscience.ru

preventing compliance with a healthy lifestyle. The most popular measures
of health-preservation were compliance with sleep and rest regimen, annual
medical examination. At an enterprise level, insufficient attention was paid to
ensuring safe working conditions using innovative technologies and collective
means of protection. Various ways of compensating employees for working in
harmful working conditions were rarely used, as well as means of encouraging
and increasing employees' motivation for healthy lifestyle.

Conclusion. In order to solve the problem of employees' health protection
and to achieve work longevity, it is necessary to redesign the legislative
requirements for the introduction of comprehensive health and healthy lifestyle
promoting programs in the workplace.

Keywords: employees, healthy lifestyle, health-saving care in the workplace.
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m BBEJIEHUE

3ydeHHe COCTOSIHUS 3[10POBbsSI TPYISIIErocs HacejleHUs

Poccun u oneHka BIMSHMS Ha HEro BpeJHBIX [IPOU3BOJ-
CTBEHHBIX U NOBefleHYecKuX GpakTOPOB PUCKa, IOMCK METO/IOB
370poBbecOepe)xeHrs Ha pabodyeM MecTe — akTyasIbHble [Ipobiie-
MBI coBpeMeHHOCTH. CrieficTBUeM HebIaronpusiTHOTO BIUSHUS
BpeHBIX (HaKTOPOB sIBJISIeTCS IOBBIIIEHHe PUCKa Pa3BUTHS XPO-
HUYeCKUX HeMHPEeKIMOHHbIX 3aboeBanuii (XHU3), koTopsie
6e3 HaJIexallero jJedeHus: MOI'yT IPUBECTH K MHBAJIMIHOCTH
Y IpeXxJieBpeMeHHOHM cMepTH. B yciioBHsSX HU3KOH MOTHUBAIUK
pPabOTHHUKOB K U3MEHEeHHUIO CBOMX IPUBBIYEK U [IOBeIeHUeCKUX
CTepeoTHUIIOB 0c000e 3HaueHHe IPHoBOpeTaloT IPOrpaMMEl 110
yKpeIlJIeHHIo 3710poBbsl Ha paboueM mecte (Y3PM) [1-10].

O3snopoBuTesibHbIE IPOrPaMMBL A71s1 PAOOTHHUKOB IIUPOKO BHE-
npsitotcs 3a pybexoM. Tak, B CIIIA o unnnuaruse Hanmonans-
Horo uHCTUTYTa Ge3onacHocTu u rurveHsl Tpyaa (NIOSH) ¢ 2011
rofa 3anyliena mporpamma «IlomHoe 3mopoBbe pabotHukay (Total
Worker Health - TWH)!. I[Tporpamma TWH nofiep>xuBaer pas-
paboTKy ¥ BHeZIpeHVe MHHOBAIIMOHHBIX UCCIIeNOBAHUMN U JTYUIITHX
IPAKTHK [TOAZIeP>KaHuUs U Yy dllleHHs! 6e3011aCHOCTH U 3[10POBbSI
PabOTHHUKOB, yAielsis OCHOBHOe BHUMaHWe KOHKPETHBIM MepOIpH-
STUSM Ha pabodeM MecTe, HallpaB/IeHHBIM Ha obecriedeHre 6e3-
OIIaCHOCTH Y OXPaHy 3[[0POBbsl, B TOM YHCJIe CIIOCOOCTBYIOMINM
06111eMy 61aroCOCTOSHUIO PAaOOTHUKOB.

B umcio ¢armanckux nporpamMm MexxayHapogHOM opraHu-
3aI1Y TPyAa TakKe BOIIJIA IPporpamMma Iofi HazBaHrneM «OxpaHa
TpyHa: IIobajbHble JeicTBus B Hesusix npodunaktuku» (OSH-
GAP)2 [Iporpamma, peanusanust KOTOpol Havasack B 2016 romy,
IIpeyCcMaTpyBaeT pa3paboTKy U OCYIIeCTBIeHHe aKTyalbHbIX
MacIITaOHbIX MEPOIIPUSTUM, HallPaBJIeHHbIX HAa COXPaHeHHe 3710-
POBBSI pabOTHHUKOB, ITPOBeJleHre UCCIeIoBaHui U 06MeH Iepe-
JIOBBIM OIIBITOM.

B Poccuu nporpammbl Y 3PM UHTeHCUBHO pa3pabaThbiBalOTCs
Y BHEJIPSIOTCSI OOBIYHO HA KPYIHBIX NPeANPUATHAXS. AJITOPUTM
pa3paboTKU M BHeZIpEHHsI 3TUX IIPOrpaMM BKJIIOYaeT OIIeHKY Cy-
LIeCTBYIOIIeN CUTyallul B KOHKDETHOM KOJIJIEKTHBE U COZIEPXKUT
TpU KOMIIOHEHTa: 1) aHaiu3 CyIecTByomeil HHPPaCTPYKTYPBI;
2) olLleHKy IOTpeOHOCTel, 0CBeJJOMIEHHOCTH PabOTHUKOB O
¢daxropax pucka pazsurus XHU3, a¢pdekrruBHOCTH NPOBOAM-
MBIX MepONpHUSITUH 310poBbecOepexkeHus: Ha pabodeM MecTe);
3) BblJesleHNe HAa OCHOBe aHaJIM3a pe3y/bTaToB UCCIIeOBAHKUS
[IPUOPUTETHBIX MEpPOIIPUSITHH, HallpaB/leHHbIX Ha 0XPaHy 370-
poBbsI paboTHHKOB* [11].

IIpu uccnenosanuy npobieMsl aKTUBHOTO TPYZIOBOIO JIOJITO-
JIeTUsl UHTepecC IpefCTaBiseT JOCKOHAJIIbLHOE M3ydeHHe psifia

BOIIPOCOB, KacCaloIIUXCsl TEXHOJIOIUE caMOCOXPaHeHHUs! 3/10POBb,
TIPHOPUTETHBIX 370pOBbecheperarolvx MepolpusTHii Ha pabo-
9YeM MecTe M UX CyObeKTHBHOM OIIeHKM CAaMHUMH PabOTHUKAMH.
«CaMOOoIIeHKa 3/10POBbsl» OTPAKAET PsiJT ITapaMeTPOB: BOCIIPHSTHE
4eJI0BEKOM CBOETO 3710POBbSI B LIEJIOM (B IICUXOJIOTHYECKOM, 61o-
JIOTMYECKOM U COIMAJIbHOM acIleKTax); MHTepIIpeTalys Hacesle-
HHMEeM HUHIVBHUIYaJIbHBIX (pAaKTOPOB PUCKA; 3aMHTEPeCOBaHHOCTh
JeJioBeKa NpodpuIakTHIeCKUMHU yorryramu [ 12]. YcraHoBieHa CBs3b
ME>X/Ty OTHOIIEHVEM YeJIoBeKa K CBOeMy 3[0POBBIO U IIPOJIOJDKHU-
TeJILHOCTBIO ero >ku3Hu [13].

m ITEJIb

W3yderre METOJIOM aHKETHPOBAHHUSI OTHOIIIEHHSI pAGOTHUKOB
Pa3NUIHBIX TPodeCcCcHii K 3MOPOBOMY 00pa3y *KU3HU U OIeHKH
UMM TEXHOJIOTHH 3[0pOBbechepeskeHus, MpUMeHsIeMbIX Ha pa-
6o4yeM Mecre.

m MATEPHUAJI 1 METO/JIbI

B ankeTupoBaHuMU NPUHUMAIU A0OPOBOJIbHOE ydacTHe
210 nun pabouux mpodeccuit, MPOXOAUBLINX NePHUOIUYeCKUN
MeIUITUHCKUM 0CMOTp Ha 6a3e Mpo¢aToloruiecKoro meHTpa
®BYH «Hwuxeroponckuit HUU rurveHsl v npognaToiorum
Pocrniorpe6Han3opa, 3aHsThIX Ha IpeanpusTusx . Hwkaero Hos-
ropoza 1 Huxeroposckoit o6acTu.

Omnpoc npoBOAWIICS B NEPBOH MONOBHHE [HS, BPeMeHHbIe
OrpaHMYeHHs] Ha OTBETHI He YCTaHABJIMBAIMCH. BputH cobimone-
HBI BCe 3THYEeCKHe HOPMBI, U3JI0)KeHHbIe B X eJIbCUHKCKOH Jie-
KJapaiyy BceMHUpHOI MeIMITMHCKO accolyanuy U JIupeKTuBax
EBpomnetickoro coobiectsa.

AHany3upoBany 4acToTy OTBETOB B IporieHTax. CTaTUCTH-
Jeckasi 00paboTKa BBITOJIHEHA C UCIIOIb30BAHUEM 3JIeKTPOHHBIX
tabmun MS Excel, koMIIexTa IpUKIafHbIX IPOrpaMM U Tpajiu-
IIMOHHBIX METOIOB BAPUAIIMOHHOM CTAaTUCTHKH II0 IIPOrpamMme
Statistica 6.0. C nomoriipto nporpammel «MeaunyHCKast CTaTUCTU-
ka» (http://medstatistic.ru/calculators/calcodds.html) paccumnrtbi-
BaJsics t-KpuTepuit CTbIOIeHTa [UIsl HECBSI3aHHBIX COBOKYITHOCTEHA.

PecrionieHTE! 06BEIMHEHE! B [IB€ IPYIIIIB B 3aBUCUMOCTH OT
NPUHAJIEXXHOCTH IPOM3BOZICTB K OIpeJieJIeHHOMY BUAY HpO-
MbllUIeHHOCTH: | rpynmia — nuimeBast (IIPOU3BOJICTBO MOJIOYHBIX
IPOJTYKTOB, CBEXKHX NPOIYKTOB IUTaHMsI, 06paboTka mTuisl), 11
TpyIIa — MallIMHOCTPOEeHHe (IIPOU3BOACTBO CIUPAJILHON apMary-
PbI JUISl BO3YILIHBIX JIMHUH JIeKTPOIIepeiady U IPYTUX U3IeNuit;
BBICOKOTEXHOJIOTMYHOM I'PAXXAAHCKON MPOYKIMY) (Tadmuma 1).

Bospact yuacTHHKOB ompoca Kojebascs oT 21 go 65 jer
(45,4+1,57) c obummM craxkem pabotsl oT 5 110 48 et (23,5+1,63)

1flocTynHo no: https://www.cdc.gov/niosh/twh/default.html
2[loctynHo no: https://www.ilo.org/moscow/dwé4sd/themes/osh/lang--ru/index.htm

3Yka3 MpesunpeHTa PP ot 07.05.2018 Ne204 (pen. ot 21.07.2020) «O HauMoHaNbHbIX LIENsX U CTpaTernyeckux 3apadvax passutusa Poccuiickoin depepaumu Ha nepuop no 2024 ropa».

[ocTtynHo no: http://www.consultant.ru/document/cons_doc_LAW_297432/

“«YkpenneHue 3nopoBbs pabotatowmx», 2019. loctynHo no: https:/static-1.rosminzdrav.ru/system/attachments/attaches/000/046/753/original/bubnnoteka_kopnopaTuBHbIX_MNporpamMm.

pdf?1565693486
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pynnbl pecnoHAeHTOB

e | o2
My>XUMHBI / XEHLUMHBI, N 29/89 0/92
BospacT, B rogax 43,4+1,58 48,4+1,55*
O6wwin cTax, B rogax 21,4+1,62 27,2+1,63*
CTa Ha MPON3BOACTBE, B rogax 11,7411 18,4+1,88*

lNpumeyaHusi: *30ech u danee — pasnu4us cmamucmu4yecku 3Ha4uMmebl.

Ta6nuya 1. O6wue ceedeHus 0 pabomHuKax, NPUHUMAaBLIUX
ydacmue B aHKemupoBaHUU

Table 1. General information about employees who participated in
the survey

U cTaxxeM paboThl HA Npou3BojACcTBe OoT 1 roma o 48 mer
(14,4+1,38). PecrioH/ieHTHI BTOPO# TPYIITBI OTVIMYAIOTCS OT HC-
MBITYeMBIX 1epBOU rpymnmnel 601buM Bo3pacTtom (tII-1=2,26,
p=0,02494), o6mum craxem (t11-1=2,52, p=0,012360) u craxxem
pabotsl Ha npousBoxactse (tII- 1=3,08, p=0,002381). B nepgoii
TpyIIe JOMUHUPYIOIUMHU IIpodeccusiMy OblH mekaps (15,3%)
u oneparop (11,0%), Bo Bropoii — kouTpoep (22,8%).

Jlyis1 onpoca MCIojb30BaHa CTaHJapTHAsl aHKeTa «3I0pOBbIN
06pa3 >xu3HW» [16], B KOTOPYIO HaMU J106aBJIeHBI BOIPOCHI, TI03BO-
JISIOIIME OLIEHUTh HaJIM4Ke / OTCYTCTBHe CHCTEMBI 3I0pOoBbeche-
pexxeHust Ha pabounx Mectax (Tadmuna 2). Onpoc pecroH/IeHTOB
TIPOBOJIVIICS B TIEPBO¥ ITOJIOBUHE JIHSI, BpeMEHHbIE OTPaHUYeHus Ha
OTBETHI HAMH He YCTaHABIIMBAJIMCh, B CPeIHeM BpeMsl 3aII0JTHeHHsI
aHKeThl COCTaB/IsIo 15-20 MUHYT.

AHanM3upoBany 4acToTy oTBeToB B 0beux rpymmax. [Ipen-
CTaBJIeHbl OTHOCHTENbHbIE JAHHbIE B IPOIeHTax (B %).

m PE3YJIBTATBI

PesynbraThl aHKeTMPOBAHUS aHATIM3UPOBAJIUCH B COOTBET-
CTBHU C TeMaTUIeCKUMU OI0KaMH aHKeTbI.

IIpedcmabaenue pecnondenmoB o 302K (1 6ok ankembot).
CrentyeT OTMETHTb, ITO HE3aBUCHUMO OT cdepbl TpodecCHOHATb-
HOMU 3aHSTOCTH YJaCTHHKHU OIIPOCa PAaKTUIeCKU OIMHAKOBO pac-
CTaBJISIOT OL[EHKU 3HAYMMOCTH MEpOIPHUSTHI II0 COOITIONEeHHI0
302K. ITo MHEHUIO PECIIOH/IEHTOB, 3TOT PEHTHHT BBIVISIUT Clie-
IytolM o6pa3oM: 310poBoe muTaHue (B cpenHeM 77,8+2,87%);
OTKa3 OT BpeJHbIX IpuBbIYek (69,7+3,17%); 3aHATHe CTIOPTOM U
HoJiiepkaHue ONTUMaIbHON dusryeckoit dopmsl (56,2+3,42%);
cobimoienre npaBui ruruensl (53,9+3,44%); cobmopeHue pe-
skuma s (50+3,45%); oTcyTcTBHe GecriopsOYHON TTOJI0BOM
ku3HU (38,4+3,19%); ymepeHHOe ynoTpebiieHHre ajKOTOJIst
(32,2+3,22%). OTBeThl Ha Bompoc aHKeThl « CuuTtaere gu B
HeoOXOIUMBIM IpUepskuBaThcs puHIrnoB 302K?» pacnpene-
JIMJTACD MTPAKTHYECKY TIOPOBHY MEXIy BAPUAHTAMH «CUUTAI0, YTO
3T0 HeobxomuMoy (B cpenuem 48,6+3,45%) u «cuuTato, 4TO 3TO
Ba)kKHO, HO He TJIaBHOe B Jku3Hu» (49,6+3,45%). B kauectBe oc-
HOBHBIX ITpernsiTcTBri BesieHust 307K paboTHHKY B 06erx rpyImax
JIeMOHCTPHUPYIOT aHAJIOTHIO B PACCTAHOBKe [IPHOPUTETOB, OJJHAKO
4acToTa BEI60OpAa OJMHAKOBBIX OTBETOB CYIIECTBEHHO Pa3INyaeTcs
(pucyHok 1).

Tak, Hemocrarok Bpemenu st Befenus: 307K paboTHUKY 11ep-
BOM IPyNIIBI yKa3bIBatoT B 1,3 pasa yare (t, ,=2,37; p=0,018891),
a Bo BTOpoii rpynrie B 1,7 paza 60JIblile CChIJIOK Ha MaTepUasbHble
Tpy#HOCTH (t, ; =2,65; p=0,008738) u B 1,6 paza — Ha OTCyTCTBHE
HeoOX0IMMOTO0 YIIOPCTBA, BOJIM, HACTOHYMBOCTH.

Texnonozuu camocoxpaneHus 300poBos (2 6nok ankemot).
[TomynspHbBIMU MepaMM CaMOCOXPaHeHHs! 37I0POBbsI OIIPOILIEeH-
HBIX PAaOOTHUKOB SIBJISIOTCS: COOMIOIeHHe peXkiMa CHA M OT/IbIXa,
€XEero/iHbIi MeIOCMOTP U NPUBEP>KeHHOCTh 3[0POBOMY IIHTa-
HUIO (pHUCYHOK 2). B TO ke BpeMst peCIiOH/IeHThI BTOPOH TPYTIIThI
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Kakue MeponpusiTusi NpOBOAATCS Ans 3awmTbl Bawero 3a0poBbs ot
BpeAHbIX YC/IOBUI TpyAa Ha paboyeM MecTe:

o 6e3onacHble TEXHOOMK: repMeTU3aLns, aBToMaTusaums,
[VCTaHLMOHHOE ynpaBrieHne, MexaHu3auuvs py4Horo Tpyaa, Apyroe
(BnumTe)

O KONINEeKTUBHbIE CPeACTBa 3allWTbl — BEHTUNIALMWS, OTOMMEHNe,
3KpaHMpoBaHWe, N30NAUMUA BPeAHbIX Y4acTKoB, Apyroe

(BnuwmnTE)

o ynsTpadmonerosoe obnyyeHue

o obecneveHne CU3 — ans 3aluuTbl OPraHoOB AbIXaHus, Clyxa, 3peHus,
KOXM, Apyroe (BNuLLNTE Kakue)
O BaHHbI AN ruapomaccaxa pyk / Hor

O OpraHv3auus NpoBefeHns NPoguNakTU4eckux MeEAOCMOTPOB —
npv npuemMe Ha paboTy, NepuoanYeckux, yrnybneHHblx — Ha 6ase
npodnaToNIorMyecknx LLeHTPOB (41 CTaXMPOBaHHbIX PABOTHUKOB)
O onnata / YacTu4Has onnaTta CaHaTOPHO-KYPOPTHOrO IeYeHNs

O AOTOBOPbI AOMOSTHUTENIbHOMO MEANLIMHCKOTO CTPaxoBaHUs

Kakue Buabl koMneHcauumii 3a pa6oTy Bo BpeAHbIX YCNOBUAX TPyAa
npuMeHsitoTcs B Bawei opraHusauuu:

O KOMMEeHCaUMNOHHbIe BbINNaThbl 3@ BpeAHble YCNOoBUS Tpyaa
O OOMOJSIHUTENbHbIA OTNYCK

O COKpaLleHHbIi pabounii oeHb

0 neyebHo-NpodunakTuyeckoe nuTaHne

O onnata TpyAa Mo NoBblWEHHbIM TapudHbLIM CTaBKkaM

O NIbroTHOE NeHCUoHHoe obecneyeHve

0 Apyroe
(Bnucartb)

Kakue MeponpusiTusi no coxpaHeHuio Bauero 3a0poBbs npoBoaaTcs
Ha Bawem npeanpuatuu:

O AHW 300POBbA
O NpoBeAeHne CropTUBHBIX MEPONPUATHIA

O Aonnarta 3a OTCYTCTBME 6OMbHUYHBIX NUCTOB B TEHEHUe rofa

O [onnata 3a 0TKa3 oT KypeHus Ha paboyem mecTe

O CTeHabl 1 nnakatbl 0 30K

o 6ecnnatHble (Nbrotbl) aboHeMeHTbl B 6acceiiH (buTHec, caHaTopuu,
npocuNakTopun 1 T.4.) U ANs YNEHOB CEMbY (AeTel)

O NPOU3BOACTBEHHAS TMMHACTWKa B PerflaMeHTUPOBaHHbIE NePepbIBbI

O B MEHI0 eCTb BO3MOXHOCTb Bbi6opa 300poBbiX NpoAykToB (651104) B
CTOJIOBOV NpeanpusTUs (Bbldaya BUTAMUHOB, MOMIOYHbIX MPOAYKTOB U Ap.)
0 0becnevyeHHOCTb YNCTOM NMMTLEBOI BofoW (ByTunvpoBaHHas,
MVHepanbHas) Ha NPeanpuaTUn

O KOMHaTa Ans npueMa nuLum

O KOMHaTa Ans oTAbiXa (MCUXONOr1Yeckon pasrpyskiu)

O UCMONb30BaHWe YHKLMOHAIbHON My3bIKU

O AOCTYMHbI TPEHaXepbl (TPEHaXepHbI 3an)

O nepeyncnuTe, noxanyncra, Apyrue NposoanMbIe

MeponpuATHS:

Kak Bbl oueHnBaeTe MeponpusaTus no 3gopoBbecGepexeHuto B Bawein
opraHusauuu:

0O AocTaTouHble / AOO0CTYMNHble

0 HeOCTaTOYHbIE
O OTCYTCTBYHOT
o Baww npeanoxeHus

Tabnuuya 2. Bonpockl aHkembl 0 cocmosiHUU cucmeMb|
300poBbecbepexeHust Ha pabo4ux Mecmax

Table 2. Part of the questionnaire related to health-saving measures
in the workplace

Yaile OTJaloT NpejodTeHKe 3aHATUAM croproMm (t,,=3,07;
p=0,002448) v 3aMeHSIOT MepeBIKEHe HA TPAHCIIOPTE XOIb-
6ot (t,, =3,23; p=0,001448).

BonbIIMHCTBO peCIIOH/IeHTOB OL[eHUBAIOT COOCTBEHHOE 3110-
POBbe Kak xopotiee (47,3+3,45%) vunu cpenuee (46,5+3,44%).
OcCHOBHa$ 4aCTh PeCIIOH/IEHTOB B KaueCTBe aKTUBHOM Mepbl Ha-
6JII0feHuUs 32 CBOMM 3[I0POBbEM OIPaHUYMBAETCS IIPOXOXKIEHU-
eM MeIUITMHCKUX 0cMOTPOB (57+4,56% B nepBoii U 66,3+5,94%
BO BTOPOM TpyIIax) U pefKuM mocemieHreM Bpaya (40,3+4,52
u 37,0+5,04%).

3HaynTeIbHAS YaCTh pAOOTHUKOB MEPBOY U BTOPO# TPYIII He
ormetwu Hanuuust XHU3 — 67,8+4,31 u 70,7+4,74% cooteT-
CTBEHHO. AHAJIU3 MOJIOKUTENILHBIX OTBETOB MOKA3aJl CIeyollee:
HECMOTPsI Ha TO YTO BO BTOPOW IPYIITe YYaCTHUKU OTIPOCa ObLIH
CcTapiiie, YacToTa 3a60/IeBaHKsI OTIOPHO-JBUTaTeILHOTO arapara
6bU1a BhILe B TepBoi rpymne (12,7+3,07 u 6,5+2,61%). [1atosno-
rus cepaedHo-cocynucToi cuctemsr (10,2+2,80% u 11,9+3,46) u
KeJTyI0YHO-KUIIeqyHoro TpakTa (9,3+£2,69 u 8,7+2,89%) B 06eunx
TpyIINax yka3aHa MPaKTHYECKH C paBHOM 4acToTou. Bo BTOpOit
rpyme iBa paborHuka (2,2+1,63%) oTMeTwiu Hajaudue caxap-
HOro auabera.
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TPYIIIbI BXOIAT MY»4HHbI (24,6%) — 1o nanHbM Poccrara
B Poccuu B 2020 rony cpenut KypybIIMKOB MY>KYHHBI CO-
craBunu 75,9%!.

[IpumeuarenbHO, YTO MPOIEHT MOJIOXUTEIbHBIX OT-
BETOB Ha BOIIPOC O JIMIIIHEeM Bece B 06eMx Ipymiax OKa-
3aJICsl JOCTaTOYHO BBICOKKM — Y MY)KUIHH U XKeHIIUH I1ep-
BOH TPYIIIIBI OH COCTAaBUJI COOTBETCTBEHHO 44,8+9,23 u
76,6+4,49% (t, ,=3,1; p=0,002448), y >keHIMH BTOpPOM
rpynmsl — 57,6+5,16%. Takas yactora U36BITOYHOTO
Beca y >KeHIWH IpeBbIIIaeT JaHHbIe psijia aBTOPOB O
PacrpoCTPaHeHHOCTH OXXKUPeHUs! U U30bITOYHOM Macch
tena B Poccun — 20,5-54%. B kagectBe mep 60pb6HI C
U30BITOYHBIM BECOM TaK)ke B 06erx TPyInax B OCHOBHOM
UCTIONb3YIOT YMeHbIlIeHre TIOPITHUiA MTUIIH, OTPaHYeHHe

lMpumedaHusi: 1 — Hedocmamok BpeMeHUu; 2 — MamepuasbHble mpyOHOCMU;
3 — omcymcmBue HeobxoduMoe2o ynopcmsa, Boiu, Hacmolyusocmu; 4 —
omcymcmsue ycnosud.

PucyHok 1. OmBemsi pecnoHOeHmMoB OByX epynn Ha BONpocC
aHkembl «Ecnu Bbl cHumaeme Heobxo0uMbIM npudepkuBambCsi
npuHyunos 30X, ymo amomy Mewaem?», %.

Figure 1. The answers of the respondents of the two groups to the
question "If you consider it necessary to adhere to the principles of
healthy lifestyle, what prevents you from doing this?", %.

IToBedenueckue gakmopwt pucka (3 610k ankemot). Pe-
3yJIbTaThl OLIEHKU PaclpOCTPAHEHHOCTH BPeAHBIX IPHUBbLIUEK
CBUJIETeNIbCTBYIOT, YTO OCHOBHAsI Macca OIPOIIeHHbIX yIIOTpe-
6nser ankoroisb penko (82,2+3,52 u 78,3+4,28% B nepBoii u
BTOpO¥ I'PyINIlaX COOTBETCTBEHHO), a IPaKTUUEeCKH IIATasl 4acTb
(16,1+3,38 u 21,7+4,22%) Boo6111e He yroTpebisiet ero. [Tpuuem
MY>KYMHBI I1I€PBOM I'PYyIIIBl yKa3alu BapHaHT «penko» B 88,0%
aHKeT. B Haiem uccieioBaHuH OV KypSIINUX MY)XKYHH B IIePBOi
rpynne paBHa 48,3+9,28%, a mosst KypsIIUX XKeHIIUH B 3TOH Xe
rpynne cocrasuia 17,9+4,06 % (t,,=4,35; p=0,000021). Pac-
[IPOCTPAaHEHHOCTb KypeHUsl BO BTOPOM IpyIilie IPaKTU4eCKU B
TPH pa3a HIDKe, 4eM B 1epBoi (33,1+4,33 u 9,8+3,11%; t, ;;=4,35;
p=0,000021), BO3MOXHO, BCJIEICTBHE TOTO, YTO B COCTAB MEPBOU

NOTpe6sIeH|st MyYHOTO, CJIAJIKOTO, 5KUPHOTO U MOBBIIIIe-
HHe ¢usndeckoit aktuBHOCTH (110 10-30% otBeToB). OCHOBHOM
MIPUYMHON OKUPEHUs PeCIIOHIEHThI 00eMX TPYIIN CUUTAIOT He-
panmoHanbHOe nutanue (39,8+4,51u 38,0+5,07%); ot 25 o 35%
PECIIOH/IEHTOB B KaXKJI0# IPyIIIe YKa3bIBAIOT CeMeHHYI0 Hacle-
CTBEHHOCTD U HEJIOCTaTOYHYIO GUNIECKYIO aKTUBHOCTb.
TexHonozuu 300poBvecoepedcenus Ha pabouem mecme
(4 610k ankemot). BaxkHOoM 4aCThIO UCCIIeIOBAaHUS ABJISETCS
aHau3 CyOBeKTUBHOM OlleHKH paboTHUKAMHU MEepOIpPUSITHIA,
HaIllpaBJIeHHBIX HA CHWXXeHHe NMpo¢eCCHOHAIBHOTO PUCKA U
OXpaHy 37I0POBbsl HA MPEIIPUITHUAX, B KOTOPHIX OHU 3aHSTHI.
CrnenyeT OTMeTUTb HU3KYIO JIOJIIO IIOJIOKHUTEIbHBIX OTBETOB,
KaCaIOUINXCsl IPUMEHEeHHUs] Ha MPOU3BOJCTBAX 0e30IacHBIX
TEXHOJIOTHI — repMeTH3ali1 000pyIOBaHuUs, aBTOMAaTH3allH,
MeXaHU3allly, IUCTaHIMOHHOIO YIpaBiieHus U ap., — 28,2+4,14
u 16,3+3,87% CcoOTBETCTBEHHO B I1epBOM U BTOpo# rpymre. He
BCe pabouue Mecra obecredyeHbl KOJUIEKTUBHBIMU (58,9+4,53
U 65,2+4,94%) v UHIUBUIYAIbLHBIMU CPEICTBAMH 3aIUTHI
(53,8+4,59 u 80,4+4,1%; t,; ,=4,4, p=0,000017). B Heboin-
IO 9aCTH aHKeT OTMedeHO MCIIO0/Ib30BaHHUe YIbTpaduoseTo-
BOTr0o 0OJTyueHHUs Jisl [TOBBIIIEHUS Pe3UCTeHTHOCTH OpraHM3Ma
(18,4+3,57 u 6,5+2,64%; t, ;= 2,59, p=0,010279).
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BonbmMHCTBO pabOTHUKOB yKa3ajd Ha IpOBe-
JIeHHe TepUoJUYeCKUX MeAUIIUHCKUX OCMOTPOB
(79,1+3,74 1 91,3+2,92%; t,,,=2,59, p=0,010214).
Ha psime mpou3BO/ICTB MPAKTUKYETCs OIUIaTa / 4a-
CTUYHAS OIUIaTa CAHATOPHO-KYPOPTHOTO JIeYeHUs
(8,7+2,59 u 26,1+4,59%; t;,,=3,36, p=0,000933),
odopmIleHHe JJOTOBOPOB JIONOJIHUTENIEHOTO Melu-
25 LIUHCKOTO cTpaxoBanus (16,6 +3,43 u 14,1+3,67%).
Crnenyer OTMETHUTh, YTO B 00euX TPYIIax IIPOU3-
BOJICTB JTOBOJILHO IITMPOKO HUCIIOJIb3YeTCS TaKasi Mepa
KOMIIEHCAIMK 3a Bpe/IHbIe YCIOBUS TPYAa, Kak Jie-
HeXXHbIe BBIIIAThI (Tabmuma 3).

Ha mpeanpusiTUsx BTOPO¥ TPyMIbI 4aile, 4eM
TIepBOiA, paGOTHUKAM TIPEIOCTABIISIIOT JIOTIOTHUATEITh-

MpuMeyaHusi: 1 — «cobnodeHue pexxuma cHa U omobixa»; 2 — «ee200HbIl MeoocMomp»;

3 — «npuBepxeHHoCMb 300POBOMY NUMAaHUo»; 4 — «uH020a 3aHUMalCb CNOPMOoM»; 5 —
«3aHUMAKCh Ha dOMaWHUX mpeHaxepax»; 6 — «cmaparoch 3aMeHsiMmb HenpodomKUMeSbHbIe
mpaHcnopmHble noe3oKu Ha X00bby» (He MeHee 8 mbiC. Waz2oB B 0eHb N0 NPUTOKEHUIO Ha
cMapmaoHe «300poBbe»); 7 — «npedno4umaro akmuBHbIl 0maAbiX (newiue Npoaysku B napke,

necy)».

PucyHok 2. OCHOBHble Mepbl CaMOCOXpaHeHusl 300p0oBbsl, npednpuHuUMaeMbie

pabomHukamu 0Byx epynn npednpusimud, %.

Figure 2. The main measures of health-preservation taken by employees of two

groups of enterprises, %.

HbI oTryck. Cpey pabOTHUKOB NpedNpUsITHi Ma-
IIMHOCTPOEeHHs OOJIblIIe MOJIOXKUTENILHBIX OTBETOB,
Kacaroluxcs je4eOHO-IPOQUIaKTUYEeCKOro IIUTaHUs
U JIbTOTHOTO NIeHCUOHHOTO 0becriedeHus], a Cpefiv pa-
OOTHHKOB IPeIIPUSITHI NTUIIeBOM [IPOMBIIUIEHHOCTH
— OIIIaThl TPyZa II0 MOBBIIIEHHBIM TapUpHBIM CTaB-
KaM ¥ COKpallleHHOro pabodero fHs. PaboTHukY 11po-
M3BOJCTB [IEPBOY I'PYIII, [10-BUIUMOMY, B OCHOBHOM

tAocTynHo no: https://www.rbc.ru/society/ 16/08/2021/6113d8039a794789a75d31c7
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AHanu3 OTBETOB PeCIIOH/IEHTOB BBISBUII
OIIHOTHUITHOCTb TIPeZCTaBIeHHUH OIPOIIEHHBIX
PabOTHUKOB pPa3iiMuHbIX mpeanpustuil o 307K.
ITpakTHYecKky BCe PeCIOH/IEHTHI COINIACHBI C
TeM, uTo cobmronate 30K BakHO, OIHAKO I10-

41.3% JIOBMHA W3 HUX He CYUTAeT 3TO «IVIaBHbBIM B
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JKM3HW». B kauecTBe OCHOBHBIX IIPENsSTCTBUN
1uist cobrmopenus npuHnunoB 30K pabotHukK
BCex IPodeCcCUOHANbHbIX IPYII YKa3bIBAIOT
Ha HeJJOCTaTOK BpeMeHH, MaTepHajbHble TPY.-
HOCTH ¥ OTCYTCTBHe HeoOXOMMOT0 YIIOPCTBa,
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BOJIW, HACTOMYMBOCTH, YTO COBHAAeT C pe3yiib-

TaTaMU, ITOJIy4YeHHbIMU IPYTUMH UCCTieloBaTe-

MpumeyaHus: 1 — Hanu4ue noMeweHus 0151 npueMa nuWU;

2 — obecneyeHHocmb YucmoUl numeeBoll Boool (6ymunupoBaHHasi,
MuHepasbHasi) Ha npedonpusimuu; 3 — [JHU 300poBbSi; 4 — CmeHObl U niakamal
0 30)K; 5 — koMHama 9ns omobixa (ncuxonoau4yeckol pa3epy3Kku);

6 — npoBedeHue cnopmuBHbIX Meponpusimudl.

PucyHok 3. Cy6bekmuBHas oueHKa pecnoHoeHmamu
Meponpusimull No 300poBbecbepeXeHuto Ha paboqux mecmax, %.

Figure 3. The respondents' subjective assessment of health-saving
measures in the workplace, %.

UMeIOT BhlfleJieHHOe IIoMellleHue Jijis npyueMa vy (t ,=4,96,
p=0,000001) (pucynox 3). Bosee nonoBuHBI pabOTHHUKOB BCEX
TPYLII OTMEeTWIN obecriedyeHre OyTHIIMPOBAaHHOM NUTHEBON BO-
noi. OKoJIO TPeTH MOJIOKUTENIbHBIX OTBETOB BO BTOPOM IpyIie
OTHOCSITCS K TAKHM O3[I0POBUTEJILHBIM KOJUIEKTUBHBIM MepOIIpH-
ATUAM, Kak IpoesieHre JIHeit 3noposes (i, ,=2,01, p=0,045360),
opraHusanus HansigHoH arutanuu o 302K (Hanudue CTeHAOB U
nnaxatos o 30K -t ,=2,74, p=0,006636); o6opynoBaHye KOMHAT
7151 OT/bIXa (TICHXOJIOTMYeCKoH pasrpysky, ty; ,=2,96, p=0,003476).

Bo BrOpO#i rpynie Npou3BoOACTB, [10-BUANMOMY, Yallle, 4eM
B IIepBOH, IPOBOJATCS CIIOPTUBHbLIe MeponpuaTus (t,; ,=4,98,
p=0,000001). B anKeTax He OTMeYeHHI TaKhe BapUAHTHI, KaK:
«JIOCTyNHBbIe TPeHaxkephbl (TPeHa’KepHBIN 3aJ1)», «UCIIOJIb30-
BaHHe QYHKIHOHAIBHOM MY3BIKK», IOIIATHI «3a OTCYTCTBUE
OOJIHUYHBIX JINCTOB B TeUeHHe rofja» U «0TKa3 OT KypeHUsl Ha
pabouem mecTe». EMUHUYHBIE MTOTOXKUTEIbHbIE OTBETHI Kaca-
IOTCsI TOCTYTa K JIbTOTHBIM aboHeMeHTaM B Gacceit ($puTHec,
CaHaTOpHH, MPOPUIAKTOPUH U T.J.), BOSMOXKHOCTH BBIOMpATDH
37I0pPOBBIE MPOAYKTHI (6J1F0/1a) B MEHIO CTOIIOBOM MPEIPHUSITHS;
MpOBefieHUs: TIPOU3BOJICTBEHHONH T’MMHACTUKYA B PerylaMeHTH-
poBaHHbIe mepepbiBbl. HeCMOTps Ha [aieko He TIONHBINA 00heM
BO3MOXHBIX 3[0POBbeCcHeperaroInx MepoTpUsITHi Ha pabodeM
MecTe, 60sTbIIast YaCTh pabOTHUKOB ITPOU3BOICTB MAIIMHOCTPO-
eHMs CIUTAIOT UX JIOCTAaTOYHBIMH (43,8+4,57 1 65,2+4,97%, t;;
=3,17, p=0,001758). B To >xe BpeMs 3HaYUTeJIbHAS YaCThb pe-
CIIOHJIeHTOB [IepBOH IPyMIIB! yKa3blBaeT Ha MX HEJJOCTAaTOYHOCTD
(38,4%), a moutu naTas 4actb — Ha ux orcyrcrBue (18,0+3,54
u 5,1£2,29%, t, ,=3,06, p=0,002509). Bcero oxono TpeTn Bcex
pabotHuKOB (29%) BBICKA3asia MpeyioXKeH s 0 HeO6XOAMMOCTH
BBeJleHHs Ha pabouux MecTax MepoIpHUITU 110 COXpaHeHHIO
310poBbs. B kauecTBe HarbosIee NOMYJSIPHBIX YKa3bIBAIOT TaKue,
KaK OIUIaTa / YaCTUYHAs OIUIaTa CAaHATOPHO-KYPOPTHOIO JIedeHMUsI
(27 orBeroB), abonemenToB B 6acceiiH (11 orBetoB) u ®OK
(criopT3ait, TpeHaXKepHbIH 3aJT — 8 OTBETOB); AOIIATHI 32 OTCYT-
cTBUe 60JIbHUYHBIX JINCTOB (17 OTBETOB), OTKa3 OT KypeHHs Ha
pabouem Mecre (4 orBera). OTHEIbHBIE MTOXKEJIAHUS KACAOTCS
mpoBezieHus J{Hs 370POBbsl, OT/bIXa Ha Typba3e, Maccaka U BbI-
JIeJIeHUst KOMHATBI OT/TbIXa.
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sisimu [ 14]. CobitiofieHyie pexkuma CHa U OT/IbIXa,
€KeroJIHbIi Me0CMOTP ¥ MPUBEPIKEHHOCTh 3[I0POBOMY IMHTa-
HHIO — Hauboslee MOMYJSIPHBIE Mephl CAMOCOXPaHeHHsl 37I0POBbsI
OTIPOIIIeHHBIX PAGOTHUKOB, OMHAKO JIOJIsi OTMETHBIINX 3TH 0310~
POBUTENIbHbIE MEPOTIPUSATHSI COCTABIISAET TOIIBKO OKOJIO UK Uy Th
6omnbiie 50%. AKTUBHBEIE U3NYEeCKUe TPEHUPOBKYU IIPAKTHKYeT
JIMIIIb He3HAYMTeJTbHAs YacTh (MeHee TpeTH) pabOTHUKOB TIHIIe-
BOW IIPOMBIIIEHHOCTH, HECKOJIBKO OOJIBIIYIO BOB/IEYEHHOCTh B
aKTHUBHBIM 00pa3 XXU3HU JIEMOHCTPUPYIOT PabOTHUKY TIPeIIIPH-
STHI MaIIMHOCTPOEHHUS.

Crenyer OTMeTUTb, YTO PaCCYMTAHHAs 10 OTBETaM PabOTHH-
KOB 4acToTa H0JIe3Helt cucTeMbl KPOBOOOpaIIeHHsl 3HAYUTeIbHO
MeHbllle PacIIPOCTPaHeHHOCTH 3TOM [1aTOJIOIMH CPelld B3pOCIIOro
Hacenenust Hikeropopickoit obactul — 39,5% [15]. 3aHr>KeHHBI-
MM TaKXKe SIBJISIOTCS [IOJTydeHHbIe B Pe3yJIbTaTe OIpoca JaHHbIe
0 pacrpoCTpaHeHHOCTH 6ojie3Hel KOCTHO-MBIIIEYHON CHUCTEMBI
(14,0% mo maHHBIM OGUITHANILHOM CTAaTUCTUKH) U CaXxapHOTo
nmuabera (5,0%). [Ipubnmxaercs kK opUITUAIBHBIM TIOKA3aTessIM
(9,7%) paccumranHas 4yacToTa CiIy4aeB 6oJie3Hel OpraHoB IHIIe-
BapeHus1. Bpsiji v 3TH MOKa3aTesld CBUIETENILCTBYIOT O JIydIleM
COCTOSIHUM 3[I0POBbsI UCCIIEYeMOM IPYIIbI pabOTHUKOB, CKO-
pee, OHM OTPaXKAIOT UX CTPeMJIeHHe K COLMAJIbHO OXKUIaeMOMY
crarycy. Huskas ¢usnyeckasi akTHBHOCTh U HepalioHaJIbHOe
MUTaHKe SBISIOTCS IPUYUHOM 3HAYUTENILHOM JI0J U, IPeBbIIIaK0-
111elt cpeJHePOCCUMCKHe [10Ka3aTesI¥, pAOOTHUKOB C M30BITOUHOM
MAccCo¥ Tena, KOTopast SIBJISIeTCsl U3BeCTHBIM (aKTOPOM PHCKA IS
Pa3BUTHSI METaboJINUeCKOro CUHAPOMA, IIPOBOLUPYIOIIEro BO3-
HUKHOBEHHE TaKKX TSOKEJIbIX HApYIIIeHUH 37I0POBbs, KaK HUIlIeMH-
yeckasi 601e3Hb cepALia U [uaber.

Fpynnbl UCNBITYEMbIX

[locToBepHOCTb
pasnuuuin

43,2+4,56  48,9+5,21 =

Bugbl KoMneHcauuin

KomneHcaunoHHble BbinnaTbl

J[lononHWUTENbHBIA OTNYCK 18,6+4,06 44,6+5,18 pi't)':c)%[l)g%
CokpalleHHsbli pabounit AeHb 8,5+2,57 0 -
JeyebHo-npodmnakTyeckoe

RS 3,4+1,67 9,8+3,04 -
Onnarta Tpyaa t =316
MO NOBbILWEHHbIM 15,3+3,31  3,3+1,86 —I8_00’18311
TapudHbIM CTaBkaM p=,
JlbroTHoe neHcmoHHoe 6,8:2.32 10,9+3,14 _

obecneyeHne

Tabnuya 3. Buosl komneHcayuti 3a pabomy Bo BpeOHbIX
YCNOBUSIX Mpyda, NPUMEHSIEMbIX HAa NPeonPUSIMUSIX, BOWEOWUX B
cgopmMupoBaHHbie 2pynnbl, %

Table 3. Types of compensation for work in harmful working
conditions applied at enterprises divided by groups, %
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[lonoxurenbHBIM pakToM SIBJIsIeTCsl pefikoe yIoTpebieHue a-
KOroJIsl BO BCex Ipymmax. Jlaxke ¢ y4eToM, BO3MOXXHO, HE COBCEM
OTKPOBEHHBIX OTBETOB Ha 3TOT BOIIPOC CaMa YacToTa OTPUIIAHUN
CBUJIETEJILCTBYET O HeraTUBHOM OTHOIIIEHHH B OOIIeCTBe K 3710YTI0-
TpebIIeHHIO aJIKOT0JIEM U OTpakaeT OBIITYIO TeH/IeHITUIO CHIDKeHUs]
ero 1oTpebJieHUs Ha Aylly HacesneHus B Poccum 3a nocnenxue
10 net (c 15,76 nmutpa B 2011 roxy mo 10 B 2021-m)!. OnHako, Kak
y>Xe yKa3bIBaJIOCh, OCHOBHAS YaCTh OIPOIIEHHbIX — XKeHIIHUHEI,
JULS1 KOTOPBIX XapaKTepHO 6osiee HU3KOe IOTpebiieHye ajIkoross 110
CPaBHEHHIO C My>KUMHaMH. PacripocTpaHeHHOCTb KypeHusl cCpeint
>KEHIIMH 06erX TPy HrKe ToKa3zaresei o Poccun (22,5% 1o
JaHHBIM Poccrara)?, ofHaKo Cpeiy My »KYrH 3TOT IT0KA3aTesib B JIBa
paza BhIIIIe cpeHepoCCcHiickoro. Takue nopefeH4eckre GakToOpbl
PHCKa, KaK HU3Kas GU3UIecKast akTUBHOCTD, HepalluoHaJIbHOe ITH-
TaHUe, KypeHue, OTMedeHbI 1 B PYTUX [IPOdeCCUOHABHBIX IPYTI-
I1aX, B YaCTHOCTH, Y pPabouux TOPHOPYIOHBIX MPEIIIPUITHI ¢ pa3-
JINYHBIM CIIOCOOOM OOBIYY Py/IbI (TIO/I3eMHBIM M OTKPBITBIM) [7].

Crnemnyetr OTMETHUTD, MO-BUIUMOMY, MalTyi0 3aUHTEPeCOBaH-
HOCTb paboToparesiell BO BHeJJpeHUH 3[J0poBbecbeperaronux
MepOoIpUATHAX Ha pabounx Mectax. HemocTatouHoe BHUMaHHe
yZenseTcs BHeJPeHNI0 6e30MacHbIX TeXHOJIOTHM, OCHAIIIeHHIO
KOJIJIEKTUBHBIMH U MHIUBUTYaTbHBIMU CPEICTBAMH 3allIUThHI, He
Ha BCeX TPOM3BOJICTBAX 00eCIIeYMBAETCsI MOMHbBIM 0XBaT PabOTHU-
KOB TIPOQUITAKTHYECKUMHU METHUITUHCKUMU ocMoTpaMu. Hauboree
pacmpoCTpaHeHHBIMKM KOMIIEHCAITMOHHBIMUA MEpOIIPUSTUAMHU 32
BpeJHble YCJIOBUS TPY/a, HEe3aBUCHUMO OT OTPAC/IeBOM MPUHA-
JIEXXHOCTH TIPEIIPUITHS, OKA3aJIUCh IeHeXKHbIe BLIMJIAThl U J10-
MOJTHUTENbHBIN OTITyCK. Cy/is TI0 0TBeTaM pabOTHUKOB, PEIKO
WCTIONB3YeTCs st MPOUIAKTUKY HaPyIIeHUi 30POBbsl, BbI-
3BaHHBIX BO3/IEHCTBHEM BPEIHBIX TPOGECCHOHANBHBIX (PaKTOPOB,

Hayka n nHHoBauuum B MmeguuuHe T.9(2)/2024

Jie4eGHO-03/10pPOBUTENIbHOE TUTaHKe. MaJio IPUMEeHSIFOTCS TaKHe
CpeZICTBa MOOIIPEeHHs U TIOBBIIIEHUS] MOTHUBAIMK PabOTHUKOB K
307K, xak oruiata abOHEeMeHTOB s [TocellleHHs GU3KYIIBTYPHO-
03/I0pPOBUTEJILHBIX OPraHU3alHi, IOTIATHI 32 OTCYTCTBHE 6O0JIb-
HUYHBIX JINCTOB, HEe KyPSIIIUM Ha paboueM MecTe, HeTOCTaTOYHO
TIpefiCTaB/IeHbl MaTepuasibl 1o nponaranae 307K.

m SAKJIFOYEHUE

IIpoBenenHble UccileoBaHUS CBUIETENILCTBYIOT, YTO 3HaHUE
npuHnunoB 302K He sBIsSeTCsS AOCTAaTOYHLIM CTUMYIIOM JUIS UX
cobimiofieHrs. AHaNIKU3 pe3ylbTaToOB OIpoca pabOTHUKOB BCeX
IIPeATIPUATHI He3aBUCUMO OT OTPac/IeBOY IIPUHA/IIeXXHOCTH Bbl-
SIBWI He TOJIbKO HU3KYI0 MOTHBAIMIO UX CAMUX K CJIeI0BaHUIO
npunimnam 307K, HO ¥ HeIOCTaTOYHYI0 aKTUBHOCTh paboTosa-
TeJlel, HallpaB/IeHHYIO Ha CO3/IaHKe COOTBETCTBYIOIINX YCIIOBUI
Ha IIPOM3BOJICTBE, UTO, 10-BUIUMOMY, 0OYCIIOBJIEHO B TOM YHCIIe
c1aboi 3aKoHo/aTeIbHOW 6a30i. MHOrHe acieKThl 3Tok npobiie-
MBI TPeOYIOT 3HAUUTeNIbHBIX PUHAHCOBBIX BIOXKeHu. OcobeHHO
3TO KacaeTcsl CO3[aHus 6e30IIaCHBIX YCIIOBUH TPy/ia, CHIDKAIOLIHX
11podeCCUOHANBHBIN PUCK, 00YCIIOBIIEHHbIN BIIMSHUEM BPeIHBIX
IIPOM3BO/ICTBEHHBIX (PAKTOPOB; HEKOTOPHIX BU/IOB KOMIIEHCAITHHA
3a paboTy BO Bpe[JHbIX YCJIOBHSIX. OTHAKO TPODHIIAKTUKOM 3THUX
HapylleHUH sBisieTcs ¥ cobmonenye npuHimnos 30K, criocob-
CTBYIOLIIETO IOBBIIIEHUIO Pe3UCTeHTHOCTH opranuama. [Toatomy
3amaveit paboronaresiei, MOKpeIyIeHHOH TpeOGOBaHUSIMH 3aKOHa,
Iu1s obecrieueHus TPYIOBOTO JIOJITOJIeTHsI IOJDKHO ObITH BHEpe-
HHe KOMIUIEKCHBIX TiporpamMM Y 3PM, riperycMaTpyUBaroIux rmpo-
BeJleHHe 3[J0pOBbecOeperaroliuX MepolnpusITHi Ha pabouux Me-
CTax, CIIOCOBCTBYIOIIMX He TOJNBKO YIIy4IlIeHUIO YCIIOBUM TpyZa,
HO Y HallpaB/IeHHBIX Ha YKpeIlleH:e 3[0POBbsl paOOTHUKOB. P

JOIIOJIHUTEJIbHAAI MTH® OPMAITNA

ADDITIONAL INFORMATION

Oepanuuenus uccnedobanus. K HepocraTkaM HaCTOSIIIIETO UCCIIe-
JIOBaHHSL MOXKHO OTHECTH MaJIOYHCIIeHHOCTh MYXKCKOTO KOHTHHI€HTa,
He TI03BOJIMBIIIAsE BBISIBUTD C JIOCTATOYHBIM 0O0CHOBAHHEM TeHJIepHbIe
pazmuuus otHorrenys kK 307K 1 31m0poBbecOeperaronym TeXHOIOTHSIM.

Study limitations. The study was limited by the small number of the male
respondents, which did not allow to identify gender differences in attitudes to
healthy lifestyle and health-saving technologies with sufficient justification.
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OcobeHHOCTU TeyeHns hubpo3a nevyeHu
npu KOMHeKuuax Bupycamm uMmmyHogeduumuTta
yenoBeka u renatutoB B unu C

E.N. deoktucrosa, [.10. KoHctaHTUHOB
Prb0Y BO «Camapckuii rocyaapCTBEHHbIM MeauunHCKuin yHusepcuteT» MuHagpasa Poccum (Camapa, Poccus)

AHHOTauus

Iennb — oreHKa BIUSIHUS TOPsi/IKa U CPOKOB korHuImposanus BUY/BI'C u
BHY/BI'B, a Takxe cXxeMbl aHTUPETPOBUPYCHOM TepallMy Ha POrpeccupo-
BaHHe GpUOPO3HBIX U3MEHEHUH B IIe4eHMU.

Marepuan u MeTofbl. OGBEKTOM PeTPOCIEKTUBHO-IIPOCIIEKTUBHOTO KIIMHUYe-
CKOT'0 UccrieffoBanwst Cryxxwd 204 denoBeka c kouHdpexnuert BUY/BI'C u 30
yesioBek ¢ konHeknreit BUY/BI'B, pasniesieHHbIX Ha IpyIIIbl B COOTBETCTBUM C
BUJIOM BUPYCHOTO BO30Y/UTeIs], [IepBbIM ITOCTYIMBIIMM B OPraHU3M IallieHTa.
KputepreMm olieHKM COCTOSIHUS ITAIIMEHTOB CITY>KWII XapaKTep TedeHus Gpropo3-
HOTO I1polecca B IledeHH (IIPOrpecCUpYOLINiA, CTabWIbHBIHN, perpecCUPYOIIHIA)
110 IAHHBIM €Ker'0JIHOM TPaH3MeHTHOH YJIbTPa3ByKOBOM aiacTorpaduy redeHu.
Pesynbrarbl. BeIZIo yCTaHOBIIEHO, YTO MOPS/IOK ITOCTYIIEHHS [1aTOreHOB B
3HAYUTEJIbHOM Mepe BJIMsieT Ha IIporpeccupoBaHue ¢pubpo3a rneyeHu, py 3TOM
HauMeHee OJIaronpusiTHasl CUTYyalysl BO3HUKAJIA, eCJIM 11ePBbIM [1aTOreHOM
6b11 BUY, a uHTepBan Mex/ly NOCTyIUIeHHeM BUDPYCHBIX BO30ynuTenei B
OpraHHU3M IIallMeHTa COCTaBIIsI He MeHee 5 jieT. Ha crenens mporpeccupo-
BaHHMs1 GpUOPO3HOTO NpoIecca BaMsIa U KOMOMHAIKMS IIperapaToB Pa3HOro
MeXaHU3Ma JIeMCTBUS JUIsl aHTUPeTPOBUPYCHOM Teparui.

BeiBoabl. Y nanvenTos ¢ kouHdekipeit BUY/BI'C prick nporpeccupytomero
TeueHUs GubOPO3a MedeHU CBA3aH C CUTYalueH, Korja nepBbiM UHOUIUPYIO-
LIUM TaToreHoM ciy>kuT BUY npu vHTepBane Mex1y KOMHPUIIMPOBAHUEM
Honbmre 5 j1eT, a HauboIee ONTHUMAIBHON CXeMOM aHTUPETPOBUPYCHOU Te-
panuy SIBIISeTCsl CoUeTaHHe HYKJICO3UIHBIX HHTUOUTOPOB 06paTHOM TpaHC-
KPUIITa3bl C MHTUOUTOPAMU MHTETpasbl.

ITpu xonndunmposanru BUY/BI'B rpymnmna pricka IporpeccHpyoIero Tede-
Hust $ubposa NedeHH BKIIIOYAET MALMeHTOB, Y KOTOPBIX IIepBbIM [IaTOTeHOM
ciryxut BUY nipu unTepBane Mexxay konHpumposanueM 5—-10 jeT, a Takxke
eCJIH TIepBBIM natoreHoM 6bu1 BI'B mpu nHTepBase Mexxy onafgaHyieM UH-
¢$urmpyromux areHToB 6ombie 10 jet; Hanbosee ONTUMAILHON CXeMOU aHTH-
PeTPOBUPYCHOM Tepamuy SBJIIeTCS CodeTaHue HyKJIeO3UIHBIX HHTHOHUTOPOB
06paTHO¥M TPaHCKPUIITa3bl, 0OJIaaroNMX eie u aHTH-BI'B akTHBHOCTHIO, €
MHTUOUTOPaMU IIPOTeassl.

Kumrouessle cioBa: xonHdexiwst BUY/BI'C, xonndexnus BUY/BI'B, dpubpos
neYeHy, IOPSI0K MHPUIIMPOBAHUS, aHTUPETPOBUPYCHAs Tepalusl.
KoH}uHKT HHTepecoB: He 3asBJIeH.
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Features of liver fibrosis in co-infections with human
immunodeficiency virus and hepatitis B or C viruses

Ekaterina P. Feoktistova, Dmitrii Yu. Konstantinov
Samara State Medical University (Samara, Russia)

Abstract

Aim - to assess the effect of the order and time of HIV/HCV and HIV/HBV
co-infections, as well as the antiretroviral therapy regimen on the progression
of fibrotic changes in the liver.

Material and methods. The object of the retrospective-prospective clinical
study was 204 HIV/HCV co-infected patients, and 30 HIV/HBV co-infected
patients, divided into groups according to the type of viral pathogen that first
entered the patient's body. The criterion for assessing the patients' condition
was the type of the liver fibrous process (progressive, stable, regressing)
according to the annual transient ultrasound elastography of the liver.
Results. It was found that the order of pathogens entry significantly affected
the progression of liver fibrosis. The least favorable situation arose when the
first pathogen was HIV, and the interval between the entry of viral pathogens
into the patient's body was more than 5 years. The degree of the fibrotic
process progression was also influenced by the combination of drugs with
different action mechanisms for antiretroviral therapy.
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Conclusion. The risk of progressive liver fibrosis in HIV/HCV co-infection
patients was associated with a situation where the first infecting pathogen
was HIV, and an interval between co-infections was more than 5 years. In
this case, the most optimal antiretroviral therapy regimen was a combination
of nucleoside reverse transcriptase inhibitors with integrase inhibitors.

In HIV/HBV co-infection, the risk group for progressive liver fibrosis included
patients having HIV as the first pathogen and an interval between co-infections
5-10 years, as well as patients having HBV as the first pathogen with an
interval between the infectious agents more than 10 years. The most optimal
regimen of antiretroviral therapy was a combination of nucleoside reverse
transcriptase inhibitors, which also have anti-HBV effect, with protease
inhibitors.

Keywords: HIV/HCV co-infection, HIV/HBV co-infection, liver fibrosis,
infection order, antiretroviral therapy.
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m BBEJIEHUE
B VpycHble KOMHGEKITUU B HacTosiIee BpeMsl pacCMaTpUBaIOT-
Csl He TOJIBKO C TOYKH 3PeHHUs] X KIMHUYEeCKOro 3Ha4eHMs,
HO U Kak cepbe3Hasi 61oIorndecKas ¥ Me[JUKO-CoIlMasbHasl Ipo-
6rnema. CoBpeMeHHbIe TeopeTU4YeCKUe MOZeI MpeJIoJiaraor,
9TO KOMHQEKIMH SABJIAI0TCS BaXKHEHIIMM (HaKTOPOM 3BOJIIOIMH
naroreHoB. [Ipu aToM AUHAMUKA CyIeCTBOBAaHUSI KOMHUINPY-
IOIIMX areHTOB BHYTPY OPraHU3Ma X03sIMHa CHJIBHO Pa3jIndaeTcs,
MIOCKOJIbKY OfIMH U3 KOMH(GUIMPYIOIINX [ITAMMOB BUpPYCa CTaHO-
BUTCS IOMUHUPYIOIUM, B OIpeJieJIeHHON CTelleH! U3MeHsIs1 CBOU
BUDYJIEHTHbIe CBOMCTBA U CIIOCOOHOCTD BIIMSITh Kak Ha TedeHHe
KOHKPETHOT0 MH(}EKIIMOHHOTO IPoIiecca, Tak U Ha IOIYJIILINI0
BUpYCa B 11esioM [1].

Hcxons u3 atoro, B IociefHee fecsaTrleTre KOMHGEKINN
aKTHBHO U3y4alOTCs C TO3UIUM BIUSHUS Ha BUPYJIEHTHOCTD Ia-
TOTeHOB [2], Ha pa3BUTHe UX JIeKAPCTBEHHOH YCTOMYMBOCTH [3,
4], Ha 3¢ PeKTUBHOCTD BaKIIMHAIMH [5] U HA MOSIBIEHHE HOBBIX
MaTOTeHOB JIs YeJioBeka [6].

Bnusaye xorH$eKIM Ha JIfofiel paclipoCcTpaHsaeTcs Ha Jua-
THOCTHYeCcKHe IIpo6iIeMbl, BOZHUKAIOLIMe [IpY 0OHapyXeHUH He-
CKOJIBKHMX IIaTOTeHOB, XU Ha 0COOEHHOCTH TepalleBTHUeCKUX Me-
PONPUSITHI JULS JIfofiel ¢ MHOXXeCTBeHHbIMU UHeknusaMu. 11pu
5ToM 60J1bIIast YacTh CyIIeCTBYIOIINX AaHHBIX COCPeIoToueHa Ha
OIIHOBpPEeMeHHOM 3apaXkKeHUH, OHaKO He0OXOIUMO YUUTEIBATh U
IIOCJIe/ICTBUS TIOCIIeJOBATeIbHOTO 3apaxkeHus [ 7].

Onunemus BUY-undeknnu sBnsercs robanbHOM mpobie-
MO¥1 061IIeCTBEHHOTO 3/IpaBoOXpaHeHus yxxe Gornee 40 et u Ipu-
BeJia K Tubenu okois1o 40 MiH yenoBek. B To ke Bpemst OTKpbITHE
u obanbHOe BHe[[peHHe MeTO[0B ObICTPON JUAarHOCTUKU U
3¢deKTUBHON aHTHPeTPOBUPYCHOM Tepaluy IpUBeJO K 3Ha-
YUTEJIbHOMY CHIKEHHMIO CMepTHOCTH U 3a60j1eBaeMOCTH IIpU
JAHHOM MHEKINY, XOTsl U HabJloflaeTcsl yBeJndeHue TPYIIIbI
JIofied, Hy>KIAIOLIUXCS B IIOXKU3HEHHOM BUPYCHOM CyIIpeCCUB-
HoM Tepanuu. BUY-undexuns B HacTosIlee BpeMsl IPU3HAET-
Cs1 XpOHUYECKHUM U yIIpaBiseMbIM 3aboiieBaHueM [8], 1 cre-
1uuYecKoil Tepaluu KOTOPOT0 PeKOMeHyeTcsl Ha3HaueHHe
IIperiapaToB aHTUPeTPOBUPYCHOI'O IeMCTBUsI Ha CaMbIX PAaHHUX
cTafusx WHGEKIHOHHOIo Mpoliecca B COYeTaHUU C IPYyTUMHU
cTparerusMu JjieueHus [9].

B o0 xe Bpems smoziy, sxuByiue ¢ BUY, naxke korna 6one3Hb
HaXOUTCsI TIOJ] KOHTPoJIeM, 6oJiee CKJIOHHBI K Pa3BUTHIO 11aTOJI0-
TUH 1 OCJIOXKHEHUH [1e4eHOYHOI0 [IPOUCXOXK/IeHUS], YeM HaceJle-
HHe B L1eJIOM, Kak K3-3a OOIIUX NPUYHH, TaKUX KaK aJIKOTOJIU3M,
HeaJIKOToJIbHasl )KUpoBasi 60/Ie3Hb NeueHy, BUPYCHas MHGeKIUs
IledeHy, CTapeHue, TaK U BCJIe[ICTBYe ClielldruecKyx IPoIeccoB,
cBsi3aHHbIX ¢ BUY: TOKCHUHOCTH aHTUPETPOBUPYCHOTO JIe4eHHUsI
Y NIOBPeXJeHNUs NedeHH, cBorcTBeHHOro BUY-nndexnun. [Ipu
3TOM HeKOTOpble aHTUPETPOBUPYCHBIe ITpeliapaThl MOT'yT OKa3bl-
BaTh U GrIaronpusITHOE BO3/IeHCTBYE Ha perpecc ¢pubposa neyeHu
y nanuenToB ¢ BUY n xpoHuyeckumMu 3abos1eBaHUSIMU I1eU4eHU
[10], B Tom unciie 06ycioBIeHHBIMU BUpycaMu renaruta B u C.
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m [TEJIb

OueHka BIUSIHUS TTOPSIIKA ¥ CPOKOB KOMHOUITIPOBAHUS BUDPY-
camu UMMyHoledunuTa yenoBeka (BUY), renaturos B (BI'B) u
C (BI'C) Ha nporpeccupoBaHye GprUOPO3HbIX U3MEHEeHH B TIeYeH:
1 5$PeKTUBHOCTb aHTHPETPOBUPYCHOH Tepartuy.

m MATEPUAJI 1 METOJIbI

Kareropus nanueHToB, BOLIEIINX B UCCIIeIOBaHUe, COCTaB-
ysuta 234 4denioBeka, HaXOASIIUXCS o7 HabioneHnueMm B I'BY3
«Camapckuit 061aCTHOH KIIMHUYEeCKUH IeHTP IPOGUIAKTHUKY U
60pb6obI co CITU]Ty. Mcropuu 6ome3nu 205 denoBek ObLIH MOA-
BEPIrHYTHI PeTPOCIIEKTUBHOMY aHaJIu3y IIPY IPOJOJDKUTENIBHOCTH
PeTPOCIIEeKTHBHOM OIIEHKH COCTOSIHHSL KQXKIIOT0 TallkeHTa oT 1 rofa
1o 25 seT. 29 yesyioBek 0OpaTWIIMCh B IEHTP B IIpoliecce IpoBefie-
HUS UCCIIeJIOBAHMS, CPOK KX HabuiofieHHsl cocTaBiisul 1-2 ropa.
Bce BHOBB OCTYIUBIIME NALMEHTH! ObIIM [IpefyTpexieHbl 00
Y4acCTHH{ B UCCIIEIOBAaHKY U TTOAIMCATIM MTHPOPMHUPOBaHHOe 06po-
BOJIBHOE COIVIacHe.

Huarno3 BUY-undeknuu noaTeepxaaiics obHapyskeHHeM
crenuuyeckux aHTu-BUY anTHTEN MeTONaMu UIMMyHOpepMeHT-
HOTO aHa/Iu3a U UIMMYHOOJIOTA, a TaKkke KadeCTBeHHBIM U KoJIude-
crBeHHBbIM onpesienienrieM PHK BHUY-1 B ceiBopoTke kpoBu. B nc-
CJIe/IoBaHKe BXOZIMIIK MAITMeHThI Ha cTafusx 3-4B BUY-unbekimn
¢ uucinoM CD4+ T-numboruros >100 K1eTOK/MKII M OTCYTCTBHEM
OIIIIOPTYHUCTUUECKUX UHPEKIUH TSDKeJIOTo TedeHusl.

Jliis BepuduKaIuy quarto3a XxpoHudeckoro renarura C y4du-
TBIBJIN OOIIEKIMHIYeCKHe JaHHbIe 110 IPOJOJDKUTESIbHOCTH 3a-
HoneBaHus He MeHee 1 rofa, obHapy>xeHre B KpoBH aHTU-BI'C
anture, a Takxxe PHK BI'C. [l Bepudukanyy auarsosa xpo-
HUYECKOIo renarura B yuuTbiBanu obiekIvHUYeckye AaHHbIe
IO [IPOJOJDKUTEIbHOCTH 3abos1eBaHus He MeHee 1 roa, o6Hapy-
>keHHe B KpoBU aHTHreHoB BI'B - HBsAg w/unmu HBeAg, antu-
ten anti-HBc v/umu anti-HBe, a Taxxe JIHK BI'B. IlaruenTs! He
CTpajay 3abojieBaHNeM IedeH! HeBUPYCHOM 3THOJIOTHH.

Ha ocHoBaHMY aHAMHeCTHYeCKUX U IOKyMeHTalIbHbIX JaHHBIX
YCTaHaBJIMBAJIMCh JIaThl TIOCTAHOBKY AuarHo3a BUY-undexknunmy,
reratuToB B 1 C (IIpy OTCYTCTBUM 3THX JAHHBIX MAIUEHTHI UC-
KJIFOYAJIMCh W3 UCCIIefIOBaHuS).

Cpenu HabmofaeMbIX NAIEHTOB BIIEJISUIN [Be OCHOBHBIE
IPyNIbI UCCIIeOBaHUs: IlepBasi — NAIUeHThl C KOUHPeKIue
BHY/BI'C (204 4enoBeka); BTopast — HaI[HEHThI C KOUHGpEKIHe
BUY/BI'B (30 uenogek). [TooBo3pacTHO# cocTaB rpyIn Uccie-
JI0BaHMsI IIPUMEpHO COOTBETCTBOBAJL IPYT JIPYTY: B COCTaBe 0berx
rpymn npeobnanany Mmyxantbl (76-81%) u Bo3pacrt ot 18 o 44
net (82-100%). B kaxoii rpynie UCCIe0BaHuUS BbIIEISITUCH
crepyromye kareropuu nanveHToB: (1) BUY — nepseiit marores;
(2) BI'C — nepssiii naroreH; (3) BI'B — nepBbii natores, ¢ ykasa-
HUeM BpeMeHH (B roiax) MeXy KOUHPUITMPOBaHUEM.

Bce HabimroiaeMble NalyeHTh] I0TyYald aHTUPeTPOBUPYCHYIO
tepanuio (APT), koTopast IipefycMaTpyBasla UCIOJIb30BaHKe He-
CKOJIbKMX KOMOMHMPOBAHHBIX CXeM JIedeHHs:
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— coueTaHMe HYKJIeO3WIHbIX U HeHYKJIe3UTHbIX MUHTUOUTOPOB
o6paTHO¥ TpaHCKpHITa3bl — pu KouHpekmu BUY/BI'C (72 ge-
JioBeka), mpu kouHpekiu BUY/BI'B (6 uenosek);

— codeTaHHe HyKJIeO3UIHBIX MHTUOUTOPOB 06paTHOM TpaHC-
KPHUITTa3bl 1 MTHTUOUTOPOB TIpoTeasbl — Ipu korHpekrmur BUY/BI'C
(91 yenogek), npu kouHdpeknuu BUY/BI'B (21 gernosek);

— couyeTaHHe HYKJICO3WAHBIX UHTUOUTOPOB 0OpaTHOM TpaHC-
KPHUIITa3bl U UHTUOUTOPOB UHTerpassbl — Ipu kouHdekyy BUY/
BI'C (41 yenoBek), npu kouHndeknu BUY/BI'B (3 uenoseka).

Bcem nanuenTaMm c uHTepBajoM B 1 roj iy Jaiie IpoBo-
IWJIach TpaH3veHTHas Gubpo3nacToMeTpys IledeHY Ha alliapare
«®Pubpockan» FS-50 (Ppanuust) c onpenenenreM craguu ¢u-
6posa neueny 1o mkaize METAVIR: no 5,8 kIla — ¢ubposa net —
cragus FO; ot 5,9 no 7,2 xIla — HauanbHbIN $ubpo3 — crapust F1;
ot 7,3 o 9,5 klla — ymepeHHo BelpaskeHHbIH ¢pubpo3 — cragus F2;
ot 9,6 o 12,5 kI1a — 3HaUNTENBEHO BHIpAXKEeHHBIHN PprOPO3 — cTamus
F3; 6onee 12,5 kI1a — nuppo3 mevenu — cragus F4.

Dubpo3 reyeHU OIeHUBAJICS Kak [IPOrPeCCUpPYIOIII IIPY ero
iepexojie B TeueHHe rofja Ha CJIefyIoIlyio cTafuio Gpropos3Horo
nponecca 1o mkane METAVIR. BosBpar craguu Ha npefsiay-
IIIyI0 3a 3TOT >Ke IIepHOJ] I03BOJISUL OLIeHUTh GpHUOpO3 IeueHH Kak
perpeccupytomuii. [1py oTcyTcTBUM M3MeHeHHs cTafiuy Gropo3a
€ro TeyeHHe CUMTAIOCh CTabWIbHBIM [11].

Craructuyeckast 06paboTKa YaCTOTHBIX JaHHBIX IIPOBOIMIIACH
Ha OCHOBe I1aKeTa CTaTUCTU4YecKUx rporpamm SPSS (Bepcus 23)
C UCHOJIb30BaHUeM OfIHOGAKTOPHOIO AUCIIEPCUOHHOIO aHaIu3a
(ONE WAY ANOVA), ycTaHaB/IMBAIOIIETO C IIOMOIIBIO KpUTe-
pust @umepa (F) onHopogHOCTD Ui, HAO6OPOT, reTePOreHHOCTh
pacIpefieyieHus YaCTOThl BCTPe4aeMOCTH IIPM3HaKa B CPaBHUBA-
eMBIX TPyIIax (KpUTepHii reTeporeHHOCTH NPU3HAaKa B IPyIax
cpaBHenus p<0,05).

m PE3YJIBTATBI

Ha nepBoM 3Tarne ncciefoBaHus ONpeensnach BePOSTHOCTD
CyIleCTBOBaHHUS 3aBUCHMOCTH MeXAY MOPSAKOM KOMHGUIHUPO-
BaHUs BUDYCHBIMU NTaTOT€HaMHU, YCTaHOBJIEHHBIM Ha OCHOBe
aHaMHeCTHUYeCKHX JIaHHBIX, U XapaKTepoM TedeHHs GpUOPO3HBIX
TPOIIECCOB B [le4eHH, OlIeHUBAaEMBIM T10 Pe3yJIbTaTaM exerofHoN
¢dubposnacromerpuu. JlanHble rpadudeckoi U CTaTUCTHYECKOH
06paboTKy pe3ysbTaToB, IIOJIyYeHHBIX B pe3yJibTaTe peTpoCIeK-
TUBHOTO aHa/IM3a Ipyu KonHunuposaHuu nanueHtos BUY u
BI'C, npencrapieHsl Ha pucyHke 1.

Kak ciiepyeT u3 pUCyHKa U pe3yJbTaToOB CTaTHCTHUYECKOTO
aHaJK3a, MOPSIOK [IOCTYIJIEHUs 11aTOreHOB IIPU KOMHQEKINU
BUY/BI'C B 3HauMTENBbHOM CTENIEHU BIIHSET Ha TeyeHue Gpubpo-
3a IledeHH (BepxHss Auarpamma). Eciy repBeIM IOCTYNHBIINM
narorenoM 6bu1 BUY, uto Habmonanock y 52 yenosek u3 204, To
y TpeTH nanueHToB GpUOPO3HBIH [IPOLIeCC B IledeHH B TedeHUe 1
rofia HabMIOIeHNH 1TepeXouiI Ha CJIelyIOIyIo CTafiuio, TO eCTb
[IPYHKUMaJl IIporpeccrpyloliiee TedeHHe. Y OCTaJIbHBIX NAIUeH-
TOB $UOPO3 IeueHH UMell CTabUIbHOe TedeHNe, HO HU B OHOM
cilydae He IIOBeprajiCcs perpeccy.

Ecnu nepseiM natorenom 6e11 BI'C (152 nanuenTa), To Ha
JIOJII0 IIporpeccupytorero ¢proposa edeHH IPUXOAMUIOCH BCETO
13% ot ob1iero uucia HabIOeHUH, IpU 3ToM B 25% cily4yaeB
¢$ubpo3 uMes1 CKIIOHHOCTh K perpeccy.

OTH pas3nuuus, Cyas o BeldyuHe KpyuTepus Puiiepa U ero
nocroBepHoctu (p<0,001), cBUIETEIBCTBOBAN O BHIPAKEHHOU
reTeporeHHOCTH Pe3YJIbTaTOB B IPyIIlaX CpPaBHEHUs U MeHee
671aronpUsATHOM TeYeHHUU KOMH}EeKIUM B TeX cilydasx, Korja
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BUY nocrynan B opraHyaM IaIfieHTa epBEIM U JIOMHUHHUPOBAJI
J160 110 BUPYJIEHTHOCTH, JINOO 10 UMMYHOCYTIPeCCOPHOMY BO3-
JIeCTBUIO.

Ha Teuenue ¢pubpo3HOro nporecca BIUsJI He TOJIbKO IOPS-
JIOK ITOCTYIUIEHUS! IIaTOTeHOB, HO U TOT CPOK, KOTOPBIH ITPOXOAXIT
Mex [y KouHdurposanueM. Eciy iepeeim nnatorenom 61 BUY,
TO HauMeHee OJIaronpusTHas CUTyallysl BO3HHUKAJA, eClii CPOKU
MeXy 3apakeHUeM pasHbIMU BUpycaMu Obuiu Goitee 5 jeT. K
3TOMy CPOKY IIPOrpeccHpylolliee TedyeHHe GpUOPO3HOTO Iporiecca
TledyeHH HabMMIONANIOCh YXKe Y TIOJIOBUHEI ITAIMeHTOB U Jiae 6oree,
IIPA TOM 4TO perpecc 3TUX NaTOJIOTMUeCKUX CIBUIOB JIMOO He
PerucTpUpoBaICs CoBceM, JI160 He npesblman 9%. Cosuru B pas-
BUTUY PUOPO3HOrO Npoliecca B [ledeHH IIPU MeHbIlIeM UHTepBaJie
Me>/ly IOCTYyIIJIeHHeM [1aToreHOB ObUIN JOCTOBepHO Gojiee 6iia-
TONIPUSTHBIMU KaK I10 pe3ysibTaTaM CTaTUCTUIeCKOH 06paboTku
metonoM ONE WAY ANOVA (p=0,037), Tak u 1o yactore peru-
CTpallyy IPOrpeccrpyollero TedeHus ¢pubposa IedeHu.

Ecnu nepeeim natoreHoM 6601 BI'C, To pe3yiibrars! cpaBHeHUs!
HOATPYII MAIMEHTOB II0 CPOKaM Mexy KOMH(UIIMPOBaHHeM He
II03BOJISUIH CJieJIaTh BBIBOZ O HApYILIeHUH OOHOPOJHOCTH TeueHUs
TIaTOJIOTUYECKOTo mporiecca. Jlaxe B citydasx, Korja Hossisiach
TeHJIeHIsI K BO3PACTaHMIO YaCTOThl PerMCTpalliy IIPOrpeccupy-
Io1ero TedeHus ¢pubpo3a MeveHy, Kak, HapuMep, HabIONAI0Ch
pu uHTepBajie 6osiee 10 siet, mapajuIenbHO Bo3pacTajla U 4acToTa
perpeccupytomiero ¢pubposa, 9To He TIO3BOJISIIO CIeJIaTh BEIBOJ, O
JIOCTOBEPHOCTU Pa3/IMuuii Mexly MOArPyNIIaMu CO CTaTUCTHYe-
cko# Touky 3peHust (p=0,075).

Takxum 06pa3oM, IoJTyueHHble JaHHbIe [I03BOJISIIOT CHOPMUPO-
BaTh Cpefy HanueHToB ¢ KouHdekiueir BUY/BI'C rpymnmy pucka
He0J1aronpusTHOro (Iporpeccupyolero) TedeHust Grubpo3HOro
nporiecca. B aTy rpymnny noypKHBI BOMTH NAMeHThI, Y KOTOPBIX

BHyTpeHH#HA Kpyr — BUM - nepsbii naTtoren

ENTRY F = 15,036 p<0,001*

NoOPAQOK . HapyxHii kpyr — BIC - nepesiil natoren

NOCTYNNEHKA

MATOFEHOB Inher Cirele - HIV s the first pathogen
Outer Circle — HCV Is the first path

THE ORDER OF for et e T

PATHOGENS ‘ONE WAY ANOVA:

WHTEPBANbI MEXAY MOCTYMNEHWEM NATOMEHOB
INTERVALS BETWEEN THE ENTRY OF PATHOGENS

BWM - nepBbii natoren
HIV is the first pathogen

BrC - nepsbiit natorex
HCV is the first pathogen

L5

ONE
WAY
ANOVA:
F=2,103
p=0,075

ONE

WAY

ANOVA: G
F=3,515

p=0,037*

Inner circle - <1

2nd circle from the inside — 1-5 years
3rd circle from the inside — 5-10 years
Outer circle - >10 years

BuyTpeHnnia kpyr - <1 roga
2/ Kpyr MaHyTpH — 1-5 net
3-4 KpYF M3HYTPH — 5-10 net
HapykHbii Kpyr— >10 ner
B Mporpeccupylowui mbpos neweHn  Progressive liver fibrosis
B CrabunbHeil ubpos neveHn Stable liver fibrosis
B Perpeccupyioiinii ¢ubpoa neueHn Regressive liver fibrosis

* — NOCTOBEPHOCTL FETEPOreHHOCTH MEXTPYNNOoBLIX Pasnu4Min npu p<0,05
- ty of group of at p<0.05

PucyHok 1. BaumocBsa3sb Mexdy nopsiokoM U UHmepBanamu
nocmynsieHus B 0p2aHu3M xX03silUHa NamozeHOB NpU KOUHeKyuu
BWY/BI'C u xapakmepomM me4eHusi ¢pubposa neveHu.

Figure 1. The relationship between the order and intervals the HIV/
HCV coinfection pathogens enter the host and the course of liver
fibrosis.
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HYKNEO3WOHBIE + BHYTpeHHWH Kpyr —

=

HEHYKNEO3WAHLIE rpynna pucka
WHMMBUTOPBI HapykHbiA KpYT =
OBPATHOW rpynna
TPAHCKPUNTA3bI HeycTaHOBNeHHOro
pHcka
NUCLEOSIDE + Inner circle —
NON-NUCLEOSIDE ONE WAY risk group
REVERSE ANOVA:  ouer circle -
TRANSCRYPTASE F = 36,512 unidentified
INHIBITORS p < 0,001* risk group
HYKNEO3UAOHLIE M Nporpeccupyrowmin
WHMMBWUTOPBI hrBpoa neveHn
OBPATHON Progressive liver
TPAHCKPUNTA3bI+ fibrosis
WHIMEUTOPbI
NPOTEA3bI B CrabunbHbi
¢ubpo3 neyeHn
NUCLEOSIDE Stable liver fibrosis
REVERSE
TRANSCRYPTASE g:g“;:f‘f W Perpeccupytoumi
INHIBITORS + ; Qnbpos neveHH
PROTEASE F = 45,583
INHIBITORS p<0,001*  Regressive liver
fibrosis

HYKNEO3WOHLIE

WHIMBMTOPLI * — nocToBepHOCTL
OEPATHOM
TPAHCKPUNTA3bI+ Lo e
WHIMBMTOPLI MEXrpynnoBbLIX
WHTEMPA3bI Pasnuuui npu

p<0,05
NUCLEOSIDE *

— reliability of

REVERSE ONEwAY
TRANSCRYPTASE ANOVA: intergroup
INHIBITORS + : differences
INTEGRASE F - 9.814, Detwogauslly
INHIBITORS p = 0,002

at p<0.05

PucyHok 2. BzaumocBs3b Mexdy ahhekmuBHOCMbI0 pasnudHbIX
€XeM aHmupempoBupyCcHOU mepanuu U pUCKOM npoapeccupyrouego
medeHus ¢pubposa nedeHuU npu kouHgekyuu BUY/BIC.

Figure 2. The relationship between the efficacy of different
antiretroviral regimens and the risk of progressive liver fibrosis in
HIV/HCV co-infection.

MepBbIM NaToreHoM cinyut BUY nipu uHTepBase Mex/y KOWH-
¢dunmpoBanueM Gosblite 5 Jiet, — 21 yenoBex.

V psna crpanatoryx koungeknueir BUY/BI'C narpeHToB mpo-
rpeccupylolliee TedeHue ¢pUbpo3a IeueH: ObIIO BBI3BAHO MHBIMY,
He [IpelyCMOTPEeHHBIMH IIeJIbI0 JAHHOTO UCCIIeIoBaHus, ¢pakTopa-
mu. TeMm He MeHee IS TOHUMAaHUS 3HAUEHUsI PacCMaTpUBaeMOro
¢daxropa prcka ObUIO pellleHO UCIOJIb30BaTh STOT IPUHIIUI IIPU
orieHKe 3¢ $eKTUBHOCTY aHTUPETPOBUPYCHOM Tepalvy I1allieHToB
IPyNIBI pUcKa (21 YesioBeK) U OCTaIbHBIX OOJIBHBIX C YCJIOBHBIM
Ha3BaHUeM «T'PyIIIa CPaBHEHUsD» C UCIIO0/Ib30BaHWEM PasHbIX CXeM
AHTHPeTPOBUPYCHOH Tepanuy. Pe3ysibTaThl TAKOr0O UCCIIeOBAaHUS
IpeJicTaB/IeHbl Ha PHCYHKe 2.

Ananu3 nosmyyeHHBIX pe3yJIbTaToB IOTBepXKIaeT Iiejlecoobpas-
HOCTb UCIIOJIb30BaHMs YCTAHOBJIEHHOTO B X0Zle JAHHOI'O HCCle-
JIOBaHUsI [IPUHIUIIA, HAIIpUMep, IIPY Ha3HaueHUU W/WJIA KOppeK-
IIUM CXeMbI TIPOBeJIeHHs] aHTUPETPOBUPYCHOM Teparuu. Tak, rpu
npuMeHeHnu cxembl APT ¢ ucnosnb3oBaHreM HYKJIEO3UIHBIX U
HeHyKJIeO3UIHbIX MHTMOUTOPOB 00PaTHOM TPaHCKPUIITa3kl B Chop-
MUPOBaHHO! I'PYIIIIe PUCKa 4aCTOTa Pa3BUTHSI IIPOrPeCCHUPYIOLIero
¢ubposa neueHu cocrarisuia 75% v 6b11a B 6,4 pasa Bellle, 4eM B
IpyIiile CpaBHeHMUs, IIPU OTCYTCTBUH PerpeccUpyIOLero TedeHus.

JloBoJbHO 6JIM3KHe K YKa3aHHBIM pe3yJlbTaThl ObLIHU 10Ty YeHbl
IIpY Ha3HaYeHWH NallieHTaM HyKJIe03WIHBIX MHTMOUTOPOB 06paT-
HOM TPaHCKPUIITa3bl B COUETAHUM C MHTMOUTOpaMu IpoTeasbl. B
3TOM CJIy4ae 4acToTa IIporpecCHpoBaHus GHOPO3HOro Ipolecca
B ITle4eHH OblsIa HeCKOJIbKO HUXKe — 67% W MpeBblIana 3TOT I10-
KaszareJib B TpyIile CPaBHEHUs, XOTsI U C MeHblIllel, HO Bce-Taku
JIOBOJIBHO BBICOKOM KPaTHOCTBIO — B 5,2 pasa.

www.innoscience.ru

MHdbeKUMOoHHbIe 6onesHn

Hano ormMeruts, 4TO B rpyrie cpaBHeHHUs! IPU BKIIFOYEHUH B
cxemy APT unru6uropos npoteass! BiusiHie APT Ha ¢pubposHble
V3MeHeHHs B IledeHH ObUTH 3HAYUTENILHO O0s1ee G1aronpusTHHIMY,
YeM NpU KOMOWHUPOBAHUU HYKJIEO3UIHBIX U HEHYKIICO3UTHBIX
MHTUOUTOPOB 0O6PAaTHON TPAHCKPUIITA3bl, TOCKOJIBKY IIPUMEPHO B
1,5 pa3a BO3pocCyia BCTPe4aeMOCTh perpecCHpYIOIIEro TedeHus ¢pu-
6po3a neyeHH IpU TOM Ke YPOBHE [TPOrPeCcCHpYIOIIero Iporecca.

[Ipy aHTHPETPOBUPYCHO# Tepanuu C NpruMeHeHrneM KOMOu-
HaIMK HYKJIEO3UIHBIX MHIMOUTOPOB OOPaTHOM TPAHCKPUIITA3bI
Y MHTMOUTOPOB MHTErpasbl CUTYaIUs C pa3BUTHeM pUOPO3HBIX
C/IBUTOB B TIe4E€HH CyIIECTBEHHO MEHSUIACh KaK B TPYIIIe PUCKA,
TaK U B IPyIIe CpaBHeHUs. B rpynre prcka 4acrora perucrpa-
IIUY IPOTPeCCHPYIOLIero TedyeHus: Gprubpo3a edeHr COKpaTHiIach
1o 33%, a B rpyIIle CpaBHeHus], HA0OOPOT, BBIPOCIIA U JIOCTHUIVIA
31%, TO ecTb 3TH NOKa3aTesy IPUMEepPHO CPaBHSUIMCH. bortee Toro,
B IPyIIIe CPABHEHHUS YMEHbBIIU/IACh JI0JIsl [TAIIMeHTOB C perpeccu-
PYIOIIUM TeYeHHeM.

Takum obpaszom, cpenu Bcex cxeM APT HanbGoree onrtumab-
HOM ]IS TTAIIeHTOB IPYIINbI pucKa (mepBeiii natoren BUY mpu
WHTepBajle Mex/1y KOMHQUIIMpoBaHUeM OoJibliie 5 JieT) SIBIISIeTCS
coveTaHHe HYKJIEO3UJHBIX MHTMOUTOPOB 0O6PAaTHOM TPaHCKPHII-
Tasbl C THrUOWTOpaMU MHTETpasbl. B rpymre cpaBHeHHUs TIpH UC-
11071b30BaHuU 3ToM cxeMbl APT ObI1 1oiTyyeH npsiMo MPOTHBOIIO-
JIOXHBI¥ pe3ynbTar — B 2,4 paza BO3pOC/ia 4aCTOTa BCTPEYaeMOCTH
[IpOrpeccUpyIolero TedeHus U B 1,5-2 pasa CHU3MWIACh 4acToOTa
perpeccuu ¢pubposa rneyeHu.

B citygae xonndexnyu BUY/BI'B 3akoHOMepHOCTH GBLIH He-
CKOJIBKO MHBIMH, XOTSI TI0-IIPEXXHEMY 3aBHCEIH OT IOpsI/IKa U CPO-
KOB MHQUIIMPOBAHMUS ITaTOTeHAaMU, KaK 3TO [IOKA3aHO HA PHCYHKe
3. B ary rpymniry 3a MHOTOJIETHUI Iepro]] HabmioieHus! ol
Bcero 30 manueHToB, U3 KOTOPBIX Y 9 4eIoBeK epBbIM [TaTOreHOM
6bu1 BUY, a y 21 marenta — BI'B.

AHanu3 BIMsIHYS IOPsi/IKA IIOCTYIUIEHHS TIATOreHOB Ha TeYeHre
¢ubpo3a neueny nokasan cienyromiee. Eciy mepBbM matoreHom
6bu1 BUY, T0 yacToTa perucrparuy nporpeccrupyomniero TeueHus
¢pubposHOro Hpoliecca B rmeveHu ObuIa B 2,4 paza BbIllIe, YeM B
CUTYyaIluy, Korna rnepBeIM narorenoM 6sut1 BI'B. Uto kacaercs
perpeccrpoBanust GUOPO3HBIX U3MEHEeHHUH, TO OHU OTMEYallvcCh B
43% CITy4aeB TOJIBKO y MAIMEHTOB, Y KOTOPBIX IIEPBBIM [TAaTOTeHOM
6611 BI'B. Pasimiuus Mex [y rpymnamu UCCIelOBaHUsI B COOTBET-
CTBUM CO 3HAYEeHUSIMH Kputepust Puriepa ObUH 10CTOBEPHBIMU.

Takum o6pazom, kak 1 pu konH$ek BUY/BI'C, B ciydae
konnowurpoBanus BUY v BI'B HaumeHee 6aronpusiTHOM SBIIS-
eTCsl CUTyanysi, ecyiv repsbIM natoreHoM city>xut BUY. [Nockomnbky
YHCIIO MAIEHTOB B 3TOH IpyTITe ObUI0 OTHOCUTEIBHO HeGOMbIINM,
YHCJIO UHTEPBAJIOB MEX/Ty KOMH(UIIMPOBAHUEM TIPH COYETAHUU
BUY/BI'B 6bu10 HenonmubiM. Eciii nepebiM matorenom 66u1 BUY,
TO y BCeX 9 MalyeHTOB, MONABIINX B 3Ty TPYIITY, ObUT OTMEYeH
TOJIBKO OJTH IPOMEXKYTOK MeXKIy MOIaIaHieM MaToreHoB — 5—10
net. Ecrm nepBbiM matorenom 6but BI'B, To enquHCTBeHHBINM MH-
TepBaJl, KOTOPBIA COYETAJICS C MPOrPeCcCUPYIOINM TedeHHeM ¢u-
6po3a reyenu B 33% city4aes, 6bu1 6osbie 10 set. [1py Hamavy
OCTaJIbHBIX BpEMEHHBIX IIPOMEXYTKOB OTMEYAJICSI OY€Hb BEICOKHI
TIPOLIEHT PerpecCcUpyIoero TedeHust Gubpo3HOro mporecca — ot
67% 1o 100%, mpu OTCYTCTBUH PO PeCCUPYIOLIUX CIBUIOB. OTH
Pa3IYMs TaKXKe HOCHJIU JIOCTOBEPHBIN XapaKTep.

B nenom npu xonndexnuu BUY/BI'B nuanason cutyanuii
HeOIaronpusITHOTO TedeHus: GUOPO3HBIX U3MEeHEeHH! B IeYeHH, a
CJIeZIOBATeNILHO, U TTOKA3aHUH 71 pOPMUPOBAHUS TPYIITBI PHCKA,
6b01 mmpe, uem npu konHpekuu BUY/BI'C: (1) ecnu nepBbiit
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WHdekumnoHHble 6onesHn

MHIUOWUTOPOB 06paTHOM TPAHCKPUIITa3bl ¥ UHTMOUTOPOB UHTe-
rpasbl. Obe cxeMbl He IIOKa3bIBaJI COYETaHUS C IPOTrPeccUpy-
IOIIKM TedeHHeM GpUOPO3HOro Npoliecca B IiedeHU IIPY SBHOM
CKJIOHHOCTH K perpeccupyolieMy TedeHu1o. bosee Toro, npu
KOMOMHAIMY HYyKJIEO3UIHBIX MHTMOUTOPOB 0OpaTHON TpaHC-

BHyTpennui kpyr — BUM - nepBbin
natoreH

Hapyx#iii kpyr — BB - nepeuii
narorex

\

NOPANQOK

NOCTYNNEHWA
MATOrEHOB
Inner Circle — HIV is the first pathogen

THE ORDER OF

PATHOGENS Outer Circle — HBV is the first pathogen
ENTRY KpUITa3bl U UHTUOUTOPOB MHTerpasbl perpecc Gpubpo3HbIX
ONE WAY ANOVA: M3MEeHeHHI 0TMeYaJICd Y BCeX TpeX YesIoBeK, II0Ty4aBIINX 3TU
F=3,176 p<0,048*
Tipernaparsbl.
Taxum obpasom, npu koundexnuu BUY/BI'B, kak u B
BIB - nepBhIit natoreH
HBV is the first pathogen ciny4ae kouHpekuu BUY/BI'C, 3HaueHne uMesn Mopsiiok
WHTEPBANbI a ByTpenswii kpyr— -6 ner HOCTYIUIeHus naToreHoB. HeGsaronpustHoe BIMSHUS Ha Te-
MEXOY Inner circle — 1-5 years o
yeHre ¢ubpo3a NeyeHU TakxKe OBbUIO CBSI3aHO C CUTyallueH,
NOCTYNNEHWEM 2+ KpyYr U3HYTPH — 5-10 net o o
MATOTEHOB 2nd circle from the inside - 510 1ipu kotopot BUY — nepBrtil narored. OfHako, B OTJIMYKeE OT
INTERVALS years
BETWEEN N xouHpeki BUY/BI'C, nporpeccupyroniee Tedenue ¢pudposa
THE ENTRY OF bbby
PATHOGENS Ol cifced 510 yaars TIe4eHH II0Ka3bIBaJIo BBICOKYIO BCTPEYaeMOCTb, eCJIU IIePBbIM

naroreHoM 6b11 BI'B, HO npoMexyTok MeXxy NOCTYILIeH!U-
eM rnaroreHoB Obl11 Bbllile 10 jieT. 3To HabIOfeHNe UMeeT He
TOJIBKO TeOpeTH4YeCKoe, HO U KIIMHWYeCKoe 3HaueHHe, II0CKOJIb-
Ky MOXeT OBbITh UCII0JIb30BaHO 1IpU BbI6ope cxembl APT myst
JiedeHUs] KOMHGEKIINUU.

ONE WAY ANOVA:
F=17,035 p<0,003*

W Nporpeccupyiowmin pubpo3 neveHn
B CrabuncHbid ¢ubpos nevenn Stable liver fibrosis
B Per W neveHu ive liver fibrosis

*— p b reTep: MEXTpY pasnuuuia npu p<0,05
* - reliability of intergroup differences heterogeneity of at p<0.05

Progressive liver fibrosis

m OBCYXKJIEHUE

B nanHOM HcciieqoBaHUM pedb UaeT 0 HOBOM MeTOH0JI0-

PucyHok 3. BaaumocBsiab Mexdy nopsiokoM U UHmepBanamu
nocmynJseHusi B 0p2aHu3M Xo3siuHa Namoz2eHoB Npu KOUHekyuu
BWY/BI'B u xapakmepoM me4yeHusi pubposa neyeHu.

Figure 3. The relationship between the order and intervals the HIV/
HBYV coinfection pathogens enter the host and the course of liver
fibrosis.

niarored BUY ¢ uHTepBasiom Mexny konHpunyposanuem H—10 jet;
(2) ecyti mepBeii natoren BI'B ¢ nHTepBaiom Mexy monagaHueM
naroreHoB 6osiee 10 jieT. B rpyrmine prcka Ipy 3ToM OKasajoch 18
YeJioBeK, a OCTaJIbHbIe 12 eyioBek COCTaBMIIN IPYIIITY CPaBHEHUS].

Kak u B cityyae BUY/BI'C, 6bi1a cziesiaHa MorbITKa ampo6rpo-
BaTh 3HaYeHHe HOBBIX PUHITUITOB BhIZIEIEHHs TPyl PUCKA TIPH

TM4YeCKOM TOJIX0Jle K OIleHKe PUCKa BbIPa’KEHHOI'O IIPOIPecCH-
poBaHus GUOPO3HOro INpolecca B e4eHU IIPU KOUHEeKIUAX
BUY/BI'C u BUY/BI'B. Bruio ycraHOBIIEHO, YTO HE3aBUCHUMO
OT BUPYCa-acCOLMaHTa HauMeHee GIaronpusITHast CUTyaIus BO3-
HUKaeT, eCJIA NepBbIM matoreHoM ciry>kut BHUY npu unTEpBane
MeXxy KonHpunpoBaHueM 6ostee 5 jiet. [1pu konHpexnyu BUY/
BI'B Gonee akTrBHOe nporpeccrpoBaHie ¢pubposa redeHd Mo-
>KeT HabIIoAaThCsl U B TexX CIIydasix, KOIza IepBbIM [1aTOreHOM
ciyxut BI'B npu unTepBane Mexxy KonHGUIPOBaHUeM Holiee
10 net. Bce 3TH daxThl OTIMYAIOTCS HOBU3HOM U HYX/IAIOTCS B
ob6Cy>XIeHHH.

xouH¢exnuy BUY/BI'B Ha npuMepe cpaBHeHHUs IIPOTUBO-
¢$ubpo3HOI 3¢ eKTUBHOCTH pa3HbIX CXeM AJIs aHTHPeTpo-
BUPYCHOU Tepanuy (PHCYHOK 4).

TIpu peTpocreKTMBHOM aHanu3e 6bUI0 yCTaHOBIIEHO, Lot e s e oo
4TO y TAIMEeHTOB IPYIIbl PUCKA GBUIM MCIIOIb30BaHbI il I
TOJILKO 2 CXeMBbl JIedeHHs: CoueTaHHe HYKJIeO3UIHBIX U e ey IS S
HEHYKJICO3U/IHBIX HHTUOUTOPOB 0OpPaTHOM TPaHCKPHIITA- s o
3bl; COYETAHKE HYKJICO3UIHbIX UHTUGUTOPOB 06PaTHOM ?&%‘\m" °"‘°,::,i;°;‘:’,;;f;:“:,‘:;j,‘,’:m’;”:“p;m
TPAHCKPHIITa3bl ¥ MHTUOUTOPOB IpoTeassl. B kadecTBe :;J‘gf:, inhibitors

*

HYKJIEO3UIHBIX HHTMOUTOPOB 0OPAaTHOM TPAaHCKPUIITA3bl
OTOMpaJIMCh IIpernaparhl, CodeTalolye aHTUPETPOBUPYC-
HBIN 3$PeKT U ClI0COOHOCTb BIIOKUPOBaTh PEILIMKAIMIO
JHK BI'B (;1amuBynuH, TeHOPOBUP, SMTPULIUTAOKH). 13
PHCYHKa CJIeflyeT, uTo 6ojIee parjoHaIbHBIM ObLIO UCIIONb-
30BaHMe COUeTaHUs YKa3aHHbIX HyKJIEO3UIHBIX MUHIMOUTO-

- PHOCTEL reTep:
MEXIPYNNOBbIX PAa3NUYHUA NpH
p<0,05
reliability of intergroup differences
of heterogeneity at p<0.05

M Nporpeccupytowmi tubpos nesenn Progressive liver fibrosis
B Cra6unsHbiit huGpos nevenn Stable liver fibrosis
M Perpeccupyrowmit mbpos nevenu  Regressive liver fibrosis

rPYMNA

CPABHEHUA BHYTpeHHHH Kpyr — HYKNeo3uaHble UrnGuTopbI

0BpaTHOR TPAHCKPUNTA3L! + HHIHBHTOPLI
COMPARISON T P

npoTeasbl
POB 00paTHO¥ TPAHCKPHUIITa3bl ¥ HHTHOHUTOPOB IIPOTEa3Hl, Sraur s

WHTerpassl
TIPX KOTOPOM YaCTOTa BCTPEYaeMOCTH POTPeCCUPYIOIIero BRET o ool rovareedassrsiine

0, ANOVA: inhibitors + protease inhibitors
¢$pubpo3a neyenu ymeHbInanack B 2 pasa (1o 25%), ogHako gt G bitery i -
CJlydaeB perpeccupyoiiero TedeHus ¢bubposa B TpyIie p = 0,043* +integrase

PHICKa OTMe4YeHO He ObLIO.

B rpynne cpaBHenus (12 yesoBek) peakiiys Ha aHTHUpe-
TPOBUPYCHYIO Tepallxio Oblla COBepIIeHHO MHOM, XOTS aHa-
JIM3Y TIOJIBEPrajIuCh NPOTUBOPUOPO3HOE JIEeHCTBIE TOH XKe
CXeMBI, UTO U B I'PyIIIe pUcKa (HyKJIeo3uHble UHTUOUTO-
pbl 06paTHOM TPAaHCKPUIITA3bl U MHIMOUTOPEI IIPOTeasbl), a
TaK)Ke CXeMBbl, BKJIIOUAIOIIell KOMOUHAIIMIO HyKJICO3UTHBIX
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PucyHok 4. BzaumocBssizb Mex0y 3¢ppeKmuBHOCMbIO Pasnu4HbIX CXEM
aHmupempoBuUPYCHOU mepanuu U pUCKOM npozpeccupyrouweso medeHusi
¢pubposa ne4eHu npu kKouHpekyuu BUY/BIB.

Figure 4. The relationship between the efficacy of different antiretroviral
regimens and the risk of progressive liver fibrosis in HIV/HBV co-infection.
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B cooTBeTCTBUY C JaHHBIMU JIATEPATyPhI [IATOreHe3 PO PeCcCH-
pytorero ¢pubpo3a reveHu y i ¢ kouHdekieir BUY u BupycoB
TeNaTUTOB CJIelyeT OLleHUBATh KaK CJI0KHBII U MHOTO(aKTOPHBIH.
Hau6oree BaxkHble MeXaHU3MbI BKJTIOYAIOT MPSIMOe BUPYCHOE BO3-
DielicTBUe, IMMYHHYIO/ITUTOKKHOBYIO TUCPeryIsIuIo, U3MeHeHue
YPOBHEH MaTPUKCHBIX MeTaJIONPOTenHa3 ¥ GroMapkepoB ¢pubpo-
3a, yCuJleHre OKMCIIMTENIbHOTO CTpecca U arnolTo3a relaToluToB,
BHY-acconunpoBaHHoe ucrolieHue kietok CD4 B KulliedHKe U
MUKpPOOHYI0 TpaHcIoKaluio [12].

B niepBoM fiecSTHIIETHY TEKYILEro CTOJIeTHsI TOSIBIICS LIeJIbIi
psif MyOnyKanyi 10 pe3ysbTaTaM IpeuMyIeCTBeHHO JKCIIepu-
MEeHTaJIbHBIX UCCIIeJOBAHMUM, KOTOPbIE II0Ka3bIBAJIM BO3MOXKHOCTD
BIIMSIHUS [IePCUCTUPYIOIMX XPOHUUECKUX KOMHGEKIUH Ha psift
CTajfiuil pa3BUBaloLIerocs UIMMYyHHoro orBera. Hanpumep, oT-
MeyaJioch, YTO Ha [lepBOHAa4YajIbHOe POHUKHOBEHNe MUKPOOOB
MOXXeT IIOBJIMSTh COCTOSIHHE CIIM3UCTBIX 000JI04eK, H3MeHeHHOoe
nepcucTeHnyel nepsoro naroresa [13]. Kpome Toro, nepcu-
CTUpYIOlMe HHPeKIUU MOTyT YCUINBATh PeIUIMKAlKI0 Hepos-
CTBEHHBIX IIaTOTeHOB, YTO IIPUBOAIUT K yBeINYeHHUIO [TaTOreHHOH
Harpy3ky y KOMHQUIIMPOBaHHEBIX Jiull [14]. B pesyibTare Bo36y-
IUTesIb IepBUYHOM [IepCUCTUPYIOIel HHGEKIINH MOXKeT CITyXXUTb
a/IbIOBAaHTOM [|JIsl TOCTIeYIOIMX UHPEKIUM, UHAYIUPYS KOCTH-
MYJIUpYIOlIYe MOJIeKYJIbl ¥ pellellTOphl, KOTOPble YCUIUBAIOT
GYHKIUIO ¥ peKpYTHPOBaHKe aHTUTeHITPe3eHTUPYIOIIUX KIIeTOK.
B oTBeT Ha IOCTYyIIJIeHKe BTOPOTO [IaTOreHa yxke akTUBUPOBAHHbIe
JleHIIPUTHBbIE KJIeTKU 3HAYUTeJIbHO yCUJIMBAIOT CBOE BIIMSIHUE Ha
IuddepeHIMPOBKY HAaUBHBIX T-1MMQOIUTOB B IO/IIPU30BaHHbIE
KJIeTKH — T-xeJmepsl 1epBOro WK BTOPOTO THUIIA, @ TaKXKe Pery-
nstopabie CD4+ v CD8+ T-kieTku ¢ UX KIMMYHOCYTIPeccop-
HBIM 3¢ dextoM [15]. ITo3nHee Ob110 OTMeEYEHO, YTO KOMHPEKIINU
BHWY/Bupycsl renaTUToB CONPOBOXAAIOTCS Haubolee akTUBHBIM
POCTOM UHCJIa UIMEHHO peryisTopHelx T-kietok [16]. B pesyib-
Tare NpyU HHPUIIMPOBAHUH BTOPBIM IIaTOTeHOM 3HAUUTeJIbHO yCH-
JIMBAeTCs yXe CyIlleCTBYIOIlee UMMYHOCYIIDECCUBHOE COCTOSI-
HHe, BbI3BaHHOE IIepBbIM [1aTOI'eHOM, KOTOpOe IIPY COXpaHeHU!
eCTeCTBeHHOI'0 TeueHHUsI IMMYHHOI'O OTBeTa Ha IIepBblii IaToreH
MOXXeT OTPaHWYUTh CIIOCOOHOCTh UMMYHHOH peaKI[uy OpraHus-
Ma-X03sMHa M306aBUThCs OT Broporo naroreHa [17]. [To3nHee mo-
SIBUWJIMCh eJUHUYHbIe KIIMHUYeCKYe IaHHble, [I0Ka3bIBalolye, YTo
OZIHUM U3 BellyIux GpakTopoB prcka pu kouHdekiuy BUY/BI'C
MOXET CJIyXUTb IOPSIOK IIOCTYILIeHUs aToreHos [11].

Ecnu npuMeHUTD 3TU JaHHBIe K CUTyallUd, paccMaTpuBae-
MO B JaHHOM paboTe, TO MOXHO IIPeANonoxXuTh, 4to BUY kak
IIepBbIY [1aTOTeH CO CKIOHHOCTBIO K NIepCUCTeHIIMY, Jia ellle U
CIIOCOOHBIH K IIPSIMOMY HoflaBileHuto T-XeJllepHOro MIMMYHHOTO
OTBeTa, MOXKeT B 3HaUUTeJIbHON CTelleH! CIIoCOOCTBOBATh IIPO-
SIBJIEHUIO [IaTOreHeTHIeCKOro BO3/IeHCTBYSI BUPYCOB IellaTUTOB U
yCyryonsaTs Gpubpo3HOe NopakeHre IedeHH. JTO MPeIoIoKeH e
yAaIoCh IOATBepPIUTD KaK Ha npuMepe KonHeknnu BUY/BI'C,
tak 1 BUY/BI'B. EnuHcTBeHHOe, uTO TpeOoBajo JONOIHUTeIb-
HOW MHTepIpeTaluy, — JOBOJIbHO JUIUTEeNIbHBIN [IPOMEXYTOK
Mexxy kouH}uUIMpoBaHueM — Bbiile 5-10 seT.

Jl51st 0ObsICHEHUS! 3TOTO SIBJIEHUS MOXKHO HUCIIONIb30BarTh Clle-
Iylolliie laHHbBle, COLepXKallecs B UCTOUHUKAX JINTepaTyphl
Pa3HBIX JIeT.

Tak, ecTb cBefleHUsI O TOM, UTO B JIOIIOJIHEHHe K PAHHUM U3-
MeHeHUSIM B Pa3BUTUU BPOXK/IEHHOI'O UMMYyHUTeTa U3MeHeHHas!
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MHdbeKUMOoHHbIe 6onesHn

LIMTOKWHOBAS CpeJla B OTBET HA IIepBUYHYIO IePCUCTHUPYIOLIYIO
MHQEKIIMIO MOXKEeT CYLIeCTBeHHO UCKaXKaTh AuddepeHInpoBKy,
nponudepanuio u 3bdexkTopHyo GyHKIuUI0 T-KiIeTok Ha 60-
Jlee MO3/IHUX 3Tanax UMMYHHOI'O PearnpoBaHMs, BKIIIOYas UX
y4acTue B MexaHU3MaX GOPMHUPOBAHUS UMMYHOJIOTHYECKOU
namsaru [18]. DnupeMuosnoruueckye U 3KCliepUMeHTalIbHbIe
JaHHBIE IeMOHCTPUPYIOT, YTO IIepPCUCTUPYIOIIAst XPOHUYeCKast
WHPEKIUS MOXeT BIHUATh JIM00 Ha QyHKIHUIO paHee cdop-
mupoBaHHbIX CD8+ T-xietok mamsitu, mub0 aKTUBHUPOBATH
HeaHTUTeH-crenududeckre T-KJIeTKY TaMSITH TOCPeICTBOM
rpoIiecca, U3BeCTHOTO KaK «akTuBanus cauzerens» [19]. B
pe3ynbraTe HapsAy C KJIETKAaMU MaMSTH C UX JTOJTOXUBYIIIeH
HANpaBJIeHHOCThIO, KaK 3TO OTMEYEHO B JJAHHOM HCCJIeI0Ba-
HUH, B GOpPMe 3HAYUTEILHOTO BPEMEHHOTO ITPOMEXKYTKA MEXIY
KOMHOUIIMPOBaHUEM MosBsieTcs: 6oee guddepeHnupoBaH-
HbIM 3¢dexkTopHBIN T-KiIeTOUHbIN GeHOTHI, HapylIaIoUIUi B
OpraHu3Me MexXaHHU3Mbl GOPMHUPOBAHUS UMMYHOJIOTUYIECKOM
MaMsITH Ha BHOBb NOCTymaromue narorensl [20] u npuBoss-
M4, KaK MOXKHO TPEIOIOKUTh 110 HAIIUM JIAaHHBIM, K IIPO-
rpeccHpyolleMy TedeHruo GUOPO3HOTO MPOIecca B eYeHH
13-3a MOBPEX/IeHUS TeMaTouTOB nuToTokcuyeckumu (CD8+)
T-nmumponmramu.

IMomo6HbIE 0COOEHHOCTH BIIMSIIOT He TOJILKO Ha HeXeJa-
TeJIbHBIA XapaKTep TeYeHUs IIPUCOeIMHUBIIEr0Cs BUPYCHOTO
rernaTuTa, HO U CKa3bIBAIOTCS Ha 3¢pHEeKTUBHOCTH MPOBOIUMOM
AQHTHUPETPOBUPYCHOH Teparvy, IIOCKOJIBKY relaTOTOKCUIHOCTD
IIPeIapaToB aHTUPETPOBUPYCHOTO EUCTBHUSI MOXKET CII0COGCTBO-
BaTh ellle 60JIbIIEMY IPOTPECCUPOBAHUIO GHOPO3HBIX H3MEHEeHHUI
B ITe9eHH, CBsi3aHHBIX ¢ Tepcuctennvedt BI'B v BI'C. B cBsizu
C 3TUM TIPY KOUHQEKITIH BO3HUKAET He0OXOIUMOCTh PAa3yMHOTO
BbIOOpA MPOTUBOBUPYCHOM Tepanuy [21], 4To NOATBEpAUIIH pe-
3yJIBTATHI JAHHOTO UCCIIE[I0OBAHUS 110 Ope/esieHnIo 3¢ deKTrB-
HOCTH pa3Hbix cxem APT.

m BBIBO/IbI

1. ¥ nanuentos ¢ kourpexkiueir BUY/BI'C prick Hebnarorpu-
SITHOTO (TIporpeccrpylolero) TeueHus: GubpPo3HOro mporecca B
IleYeHU CBA3aH C CUTyalluel, Korja IepBbIM HHOUIUPYIOIIUM
natoreHoM ciy>xut BUY npu nHTepBanie Mexxay KOMHGUITUPO-
BaHHeM 0oJIblie 5 JIeT.

2. B rpynme pucka npu xouHdekuun BUY/BI'C cpenu cxem
AHTHPeTPOBUPYCHOM Tepalyy Haubosiee ONTUMAJIbHBIM SIBJISIETCS
coueTaHue HYKJIeO3UIHbIX MHTHOUTOPOB 06paTHOM TPaHCKPUII-
Tasbl C MHTMOUTOPAaMU UHTErpaskl.

3. IIpu koundurmposannu BUY/BI'B rpymma pucka 1o mpo-
rpeccupyloleMy TedeHHIo ¢rbpo3a neueHy BKIIIOYaeT [alieH-
TOB, y KOTOPBIX IIepBBIM IaToreHoM ciyxutT BUY npu unTtep-
BaJsle Mex Ty KouHuimposanueM 5—10 jieT, a Takxxe CUTyalus,
eCJIy NepBbIM naToreHoM 6su1 BI'B npu unTepBane Mexnuy Io-
najlaHveM UHOQUIMPYIOMKX areHToB 6ojbie 10 ser.

4. Y nanueHTOB IPYIIIBI PUCKA, KoMHpUIMpoBaHHbIX BUY/
BI'B, Haubosnbmiasi 3¢p¢GeKTUBHOCTh 110 COKPAIleHUIO YaCTOTHI
nporpeccupoBaHus $pubPO3HOro Nporecca B edeHu J0CTUra-
Jlach IIPY Ha3HAYeHUM HYKJIeO3UJHBIX NHTMOUTOPOB 06paTHOM
TPaHCKPUIITa3bl, COYETAIOLINX aHTUPETPOBUPYCHOE JIeUCTBHE U
crnocobHocTh BitokrpoBath peruukanuio JJHK BI'B, ¢ unarubu-
TOpaMH IpoTeaskbl. P
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Extrasystolic arrhythmia
as an atrial fibrillation predictor

Luiza D. Kunts?, Olga A. Germanova!, Yuliya B. Reshetnikova!,
Giuseppe Galati 2, Irina V. Milevskaya3, Giuseppe Biondi-Zoccai*
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Abstract

There is a number of conflicting data regarding electrocardiographic predictors
of atrial fibrillation, among which extrasystoles (ES) stand out, but there is no
reliable data on which extrasystoles variants may be considered as a risk factor.
To identify the relationship between extrasystoles and atrial fibrillation, we
have analyzed 3927 publications, from which we identified 46 works relevant
for the topic.

www.innoscience.ru

The data obtained allows us to consider extrasystole as one of the main
predictors of the development of atrial fibrillation. An increase in the number
of supraventricular and ventricular ES in the anamnesis of patients with atrial
fibrillation indicates their relationship.

Keywords: extrasystole; atrial fibrillation; predictor of atrial fibrillation; risk
factors for atrial fibrillation; rhythm disturbance.
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m BBEJIEHUE
SKCTpaCI/ICTOHI/IH (OC) u pubpumnsnums npencepauii (PIT) —
caMble paclpocTpaHeHHbIe HapyIlleH:s! pUTMa B ITOMYJISALUH.
ITo naHHBIM pa3IMYHbIX ABTOPOB, YaCTOTA MX BCTPEYaeMOCTH yBe-
NMYMBaeTCs NPONOpIKoHaIbHO Bo3pacty. Tak, PII B obimeii mo-
HyJsnUY peructpupyercst y 1-2% HacesneHus1, 4acToTa BCTpedae-
MOCTH yBeJIM4MBaeTcsi ¢ Bo3pactoM — ot <0.5% B Bo3pacte 40-50
neT 1o 5-15% B Bospacre 80 set [1-3]. Taxxe IpyU HATUIUU
cepaeuHoi HegocraroyHocTy I11-1V dyHKIIMOHAIBHBIX KJIACCOB
@II Bcrpevaercs y 30-40% [4, 5]. ®II — onvH U3 OCHOBHBIX JI0-
Ka3aHHBIX PaKTOPOB PHUCKA Pa3BUTHS MHCYIIBTA KapAH03MOO0IIH-
YecKoro reHesa. B cBsi3u ¢ 3TUM npoduiakTHKa Pa3BUTHSL 3TOTO
HapyIllleHus] pUTMa SIBJISIeTCs OfHOM M3 IPHUOPUTETHBIX 33134
coBpeMeHHOH Kapauosoruu. Ilpenukrops pazsutus PII 6vu1n
M3ydeHBl B IByX KPYIIHbIX HccilefoBaHusX — Framingham Heart
Study (1949-1966) u Cardiovascular Health Study (1991) [6]. K
OCHOBHBIM JIOKa3aHHBIM (aKTOpaM pUCKa OTHOCSTCS TIOXKUION
BO3pacT, apTepuanbHas runeprensus (Al'), kianaHHble IOPOKU
cepIIa, XpOHMUecKas cepliedHast HeloCTaTouHocThb. Kpome Toro,
roka3aHa posb B pazutuu PII caxapHoro auabera, uiemuye-
CcKo¥ Hore3HH cepaia, abIOMUHAIBHOTO OXKUPEHHs, XPOHUYIeCKOH
60s1e3HH 10YeK ¥ HOYHOTO anHo3. Pl ncciieoBaHui OCBSIIIeH
W3y4eHwto ekrpokaparorpapudeckux (OKI') mpemuxropos ®I1.
OpnHako UMerolIecs HaydHble JaHHbBIe SBIISIOTCS HeIIOJIHbIMU 1
[IPOTUBOPEYUBLIMU. XOTs B paboTax OTMeueHa poilb HEKOTOPBIX
OKI'-xpurepues, mokasaHa 6osee yacras BcrpedaeMocTb JC,
HUIJZle He yKa3aHo, KaKhe UMeHHO BapuaHThl JC OTHOCATCS K
¢dakropam pucka PII.

m ITEJIb OB30PA

ITpoaHaM31poBaTh JaHHBIE JIUTEPATyPhl U3 3JIEKTPOHHBIX OU-
6motek PubMed u e-Library no Bzaumocssizu 3C ¢ pa3BuTreM
@II. TTorCck UCTOYHHKOB OCYIIECTBIISIICS 110 KIIFOYeBBIM CIIOBaM.
Bcero 6bu10 npoananusupoBado 3927 my6mnvikarmid. Haubomnbiee
COOTBETCTBHE I10 TeMe UMeJiH 46 crareii. [I[poaHaIM3upoBaHHbIe
CTaTb¥ Mbl Pa3/eJIAIN Ha TPYTITbI B 3aBUCUMOCTH OT HAITPaBJIeHHs
TEeMaTUKU UCCIIEIOBAHHUT.

m PAHHUE ®YHJIAMEHTAJIbHBIE PABOTbBI
Pannvie pyHgamMeHTaNbHbIe UCCIIEOBAHUS IPOBOMIMCE KaK C
y4acTreM JIIofield, Tak U JIabopaTopHbIX XUBOTHLIX. B pabore M.
Chauvin u coabr. (1989) [7] BbINONHSIIOCH UCCIIEIOBAHKE MPOAOII-
JKUTEIbHOCTU 3P PeKTHBHOrO PyHKIIMOHAILHOTO pedpakTepHOro
Ilepyofia Npeficepiuii y 33 MallMeHTOB [0 U TI0CIIe IIPOBefieHHs
JIEKTPUYECKON CTUMYJISIIUH. BBISICHUIIOCH, YTO ero MpoJOJDKH-
TeJBbHOCTb ObUIA HIDKE B rpyiiie mandeHToB ¢ JC, 4YTo MOIIO
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CBUJIETEJILCTBOBATH O 60JIee BBICOKOM BeposiTHOCTH pa3utus PI1.
B skcrieprMenTanbHOM paboTe ¢ ucnonb3oBaHueM cobak A. Sideris
1 coat. (1995) onpenenvu, uto PIT npopomkuTebHOCTEIO Gosiee
1 MuHYTHI Yale 6bl1a aCCOIMMPOBaHA C ONHOMOMEHTHOM CTHMY-
JIsIHelt 0001X IpefiCepayii, YeM CO CTUMYJISINel OJHOTO Ipef-
cepnus [8]. B manHoi#i pabore GbUI MOTy4YeH 04eHb Ba)KHBIM, 110
HallleMy MHEHHIO, BBIBOJI, OTPa>KAkOIINI ITPOIIeCCHI BHY TPHUCep/ied-
HO¥i reMOIIMHAMUKH. [10BBIIIIEHHOE BHYTPHUITPeICep/IHOE JIaB/leHe
Moo criocobcTBoBaTh MHAYKIMK DI1, a arexTpuyeckas CTUMY-
JISIWS MTpajla BOKHYIO POJIb He CTOJIBKO IS MHYKITH, CKOJIBKO
quts nopgepxanys PII. B uccnenosannu M. Haissaguerre 1 coaBT.
(1998) 6bU10 1OKA3aHO, YTO Y MALMEHTOB C MTAPOKCU3ManbHOuH P11
ObL1a 3aperucTprpoBaHa npesicepaHas JC, daliie BCero ¢ aKTOIYen
B 00J1acTH yCTheB JierouHbix BeH (JIB) [9].

m OI1 ITPU CUHAPOME WPW

R. Peinado u coasr. (2005), onuchIBast KIIMHAYECKHUNA CITydai
naruenTa c ®I1, ormedany, uto WPW crHapom — dacTasi Haxofika
y 6onbHbIX ¢ PIT [10]. J.H. Schwieler u coast. (2008) uzydamu
pe3ynbTaThl paguodacToTHoi abmanuu npu PII. Beuto orMeue-
Ho, uTo PII yare perucTprupoBanach y MOXUIBIX MYXX4YUH U Y
IIaLlMeHTOoB ¢ 6oslee KpyMHBIMU Ipeficepausami [11]. M. Bocchese
1 coaBT. (2020) npoieMOHCTPUPOBAIX B3aUMOCBSI3b MeX/y Ha-
JIMYMeM JIONOJIHUTENIbHOTO IIyTH TpoBefieHus 1 pasButueM PI1.
Bblsio oTMeueHO, ITO JacThble XkelnynoukoBbie JC UMeIOT peTpo-
IpafiHyo IPOBOAUMOCTb, YTO IPH aHaM3e 30-1HeBHOTO MOHUTO-
PHHTa OIIeHUBAIOCh Kak XpOHHYeckoe HHUIMKposanye PIT [12].

m 11 1 AHATOMUNYECKHUE
CTPYKTYPhBI HPE,[[CEPI[I/Iﬁ

Y.H. Guo u coasr. (2007) onpenenviuy, 4To COKpaIIeHs IIpeji-
Cepauii, IpeJieCTBYIOIIHe TapoKcU3ManbHOU P, cBSI3aHBI C KOM-
IUIeMeHTapHbIM UHTepBaJIoM, KOMIIeHCATOPHOH [1ay30H 1 4aCTOTOM
CepIedHBIX COKpallleHuH 3a 2 MUHYTHI /10 ITapokcuama PIT wim Bo
BpeMsi CoKpalteHus npencepauii [ 13]. Iiist mpodumakTHKY TapoK-
cuamasnbHOU PII, MHITYIIMPOBAaHHOM COKpaIlleHHeM TpeJiCepiin,
MOXXeT OBITb TI0JIE3HA X CTUMYJISIIHS.

m OC, PI1 1 KAPIMOMUOIIATHUA

Kpynnoe uccnenoBanue G.M. Marcus (2020) u 6osbiioit
MetaaHaimu3 R. Latchamsetty (2015) nmponeMoHCTpUpOBaiu He-
GaronprsTHOE BIIMSHHE HAIUYHs YaCThIX JKelTymo4koBbix JC,
OTMETWIM BaXXHENIIYIO pOJib JAHHOTO HAPYIIEeHHs] pUTMa B pas-
BUTHU KapIVOMHUOIIATHH, XPOHUYECKOH CepIedHOl HeloCTaTod-
HOCTH ¥ BKJIaJia B OGIIYIO CMEPTHOCTD OT CEepAIeYHO-COCYIUCTHIX
3abosneBanwuii [14, 15]. IIpu 3ToM GbITIO OTMEYEHO, YTO JlaXKe MpU

www.innoscience.ru


https://doi.org/10.35693/SIM624503

Science & Innovations in Medicine Vol.9(2)/2024

OTCYTCTBUM CTPYKTYPHO# [1aTOJIOTMH Cep/ilia M3HAYasIbHO, YacTast
xerynodkoBasi JC criocoGHa NPUBOIUTD K Pa3BUTHIO KAapIHOMU-
onaruu u PII. MccnenoBanue A.S. Lacharite-Roberge (2023) non-
TBEPAIWIO MOJTyYeHHbIe paHee BBIBOMBL. Tak, GbIIIO OKA3aHO, 4To
HIPOBeJIeHHe KaTeTepHO# abyalyu B TPyIIIe NalleHTOB C 9acToN
kerynoukoBoi C (6oree 10 ThIC. B CYyTKHM) IIPUBOAMIIO K Gosiee
HU3KkoMy pasButhio PII Mo cpaBHEHUIO C GONBHBIMU C BHICOKOM
Harpysko# enynodkoBoit IC [16].

m 9C KAK TPUITEP &II

B crarbe M.B. Haissaguerre (1998) 65110 otmMeueHo, yto PI1
4acTo MHUIMUPYeTcs npeficepaHoi JC, Bo3HuMKarolIei B o6nacTu
ycreeB JIB [17]. R.J. Folkeringa u coast. (2006) onpenemnwiy,
4To Hanudue npescepaHbix JC nocne ¢puanvecKoil Harpy3Ku
aBnsietcst nmpegukropoM PII B 6yaymeM. Perucrpanus ogHoit u
6oree npescepaHblx OC B MUHYTY > 1 IPUBOIUT K YBEJIMUEHHUIO
cyMMapHoro pucka passutust 11 u gBiseTcs JOIOIHUTEIBHBIM
¢daxTopoM prcka JaHHOro ocioxkHeHus [18]. A. Vincenti 1 coaBrt.
(2006) npoemMoHCTpHpOBaITH, YTO Napokcu3MaiibHast P11 06pr9HO
nposonupyetcs npencepaHoit 3C, B 2/3 citydaeB JieBoIpercep-
HOT'O IIPOUCXOX/IeHUS; TIPY 3TOM YPOBEHb XJIOpa B CHIBOPOTKe
KPOBU U HEeHPOSHIOKPUHHBIM OaslaHC SBISIOTCS PpakTOpaMHy,
BIIMSIIOIIMMY Ha MHAYKIHO aputvud [19]. B pesynerare kpyn-
Horo vcciienoBanus H. Watanabe u coasr. (2006) 65110 1moka3aHo,
gTo M3MeHeHHUs cerMeHTa ST u Hanuuue yactoit JC CBsI3aHEL C
noBelIeHHbIM puckoM passutus PII [20]. Itu OKI'-kpurepuu
MOT'YT YYHUTBIBAThCS IIPU CTPATHUKAIIMK PUCKA BIIepBbIe BO3-
nukiei PI1. S. Kinoshita (2007) onucan kivHUYeCKU# ciyvan
IIPOZIOJIBHOM IMCCOLMALIMY BO3BPATHOTO ITYyTH JC U IIPeyIoKUII
paccMarpuBaTh ee KaK BO3MOXKHBIN MexaHU3M BO3HHUKHOBEHUSI
napokcrsmasbHoi @I [21]. B kpynHom ucciienoBanuu M. Perez
u coaBT. (2009) ¢ mpuBJIeYeHHeM KOTOPTHI U3 6osee yeM 42 ThICSd
[alMeHTOoB ObLIO OIpefieleHo, YTO CYIIeCTBYeT HeCKOJIbKO He-
3aBucUMBIX MapKepoB OKI, KoTopkle SBISIOTCS peuKTOpaMy
Bo3HuKHOBeHus PII B 6ynymmem [22]. K 0CHOBHBIM U3 HUX OTHO-
csiTest uHpiekc P, mokasaresib 1e30praHr30BaHHOM [ieNosipyusatiuy
npesncepauil. Apropsl nonaratot, yTo JKI' comepxutT neHHyio
IIPOTHOCTHYEeCKYI0 UHGOPMAIIHUIO, KOTOpast TI03BOJIUT BBISIBUTH
HAIEeHTOB C BHICOKUM PUCKOM pa3Butys PII.

L. Jidéus (2006) mokasai, 4To obHapy>KeHHe HAKeIy104-
xoBoit OC B Havajsie nocseonepanyoHHoil @I y 6onbuMHCTBA
nanyeHToB He 3aBUcUT oT u3MeHeHuit YCC [23]. Takum obpazom,
3TO NOATBEPAMIIO TUII0Te3y O TOM, YTO HocieonepanuoHHas PII
B IIepBYIO O4epe[ib 3aITyCKaeTCsl JIaTeHTHOM (pOKaIbHOM aKTUBHO-
cThi0 nipesicepauit. [IpoaHanuanpoBas 42 cirydasi, OH yCTaHOBHIL,
YTO OCJIe OIIepaIK A0PTOKOpOHApHOTO IryHTHpoBaHus (AKII)
IpY Hasmuuy cynpaseHTpukynspHod OC puck PII Boiite.

B npyrom uccnepoBanuu L.S. Johnson (2015) BbIsiBUI, YTO
HajkenynoukoBast JC U HafXKeJTyl0YKOBasi TaXUKapAus He3a-
BUCHMO siBJIstoTcs npeukropamu @IT [24]. [TporHocTrdeckas
3HAYUMOCTb ObLIa OIMHAKOBOM Kak JUIsl KaXKA0I0 U3 3TUX Hapy-
IIeHNI PUTMA I10 OTAENBHOCTH, TaK U IIPHU UX codeTaHud. [lo-
BTOPHBIE IONBITKH BhIsiBIIeHHs PIT MoryT GBITh NOJIE3HB! Y JIUI
C 4acTOM HaJPKeJTy[J0YKOBOM aKTHBHOCTBIO, YTO MOXET CI0CO0-
cTBOBaTh Oosee 3pPeKTUBHOMY JIeUeHHIO U IIpefOoTBpallieHHI0
BO3HUKHOBeHUs PII.

T. Acharya c coasr. (2015) B cBoeM HCCIIeIOBaHUH CBS3bIBAIOT
6oree BeicOKuii puck Bo3HuKkHOBeHUs PII ¢ yactbiMu (>100/cyT-
ku) npencepaabiMu OC [25]. B.S. Larsen (2015) BeIsicHWII, 4TO Ya-
cras npefacepaHas JC npuBoaua K 6oblielf YacToTe pa3BUTHS
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nimemuyeckoro uHcynsra (M) npu P11 [26]. IlpexxneBpeMeHHble
COKpallleHHs TIpeJicepauil OBbIIM CBSI3aHBI C MOBBIIIEHHBIM PH-
ckom VU, nomumo manudecrroi P11, B momysinyuu cpefiHero 1
CTapIIero Bo3pacra. ¥ 3TUX YYaCTHUKOB HCCJIe[JOBaHUSI IIepBbIM
KJIMHUYeCKUM IIposiBiieHueM yaiiie 6bu1 MY, a e PIL

[MTanmenTs! ¢ yacroit 3C u Bbicokoy rpaganveit CHA2DS2-
Vasc, He3aBUCHMO WM CYMMApHO, SIBIISIOTCS IPEAMKTOPAMHU Jie-
6rora @II y manmenToB ¢ cunycoBbiM putMoM. S. Suzuki (2013)
BbIsIBWII B 10 pa3 6osiee BBICOKHMI pUCK BOSHUKHOBEHUS IIApOK-
cusManbHOU PII y naHHOM KOropThl ManyeHToB [27].

Hasmmume nocrnpornenypHo# npefcepasoit OC nociie abnanyu
6bUI0 CBs3aHO C bostee BbICOKOH yacToToi penuanBoB PI1. OnHa-
xo I.S. Kim (2016) cuuraet, uro npoBokanust IC U JOIOIHUTEIIb-
Has abanus MOTyT CIIOCOOCTBOBATh YITyUIIEHHUIO KIIMHIUYECKOTO
pesysbTara [28].

B onnoMm u3 cBoux uccnepoBanuit M.A. Christensen ¢ coasT.
(2017) paccmoTpenu UHTepeCHYI0 CTaTUCTUKY pa3Butus PIIy
npeficTaBuTeNel pasubix pac [29]. UcxogHo, npy onuHaKOBOM
ypoBae JC, ®IT pa3BuBanace 1o-pa3HOMyY B 3aBUCIMOCTH OT pa-
COoBbIX paznuumil. B cpennem y Genbix 6b110 H0sbIIe TIpeicep-
HbIX OC, 4YeM y YepHOKOXXHX, ¥ 3Ta Pa3HUIIA CTATUCTHYECKU 00b-
SICHSUIA CKPOMHYIO JIOJTI0 i ¢epeHIIMaNIbHOTO PUCKA PA3BUTHS
®II B 3aBUCHMOCTH OT packl. [nddepeHnranbHas Harpyska npu
TIpeXk/IeBpeMeHHbIX COKPAIIeHHUSIX TpeCepiui B 3aBUCUMOCTH
OT pachl MPeJIIoJIaraeT BaXKHOCTh HIEHTUPUITUPYEMBIX 06IIHX
BO3IENCTBUS WJIA TeHeTHYeCKUX (GaKTOPOB /It IATOGU3UOTIOTHH
npecepaui.

N. Prasitlumkum (2018) B cBoem MeTaaHanm3e mokasaii, 9TO
qactble npesicepauble OC B 061l MOMYIIIIMY SBISIOTCS He3a-
BHUCHUMBIM IIPEIUKTOPOM HOBOTO BO3HUKHOBeHUs PII. YacTrie
nipesicepaHble JC CBSI3aHBI C TPEXKPAaTHBIM YBeJIMYEeHUeM PUCKa
HoBoro BozuukHOBeHus P11 [30]. A. Younis (2018) ormeTwt, uyTo
IpeXxJieBpeMeHHbIe NTpefiCepIHble KOMILIEKCH, BBISBIIEHHBIE BO
BpeMsI CTPecC-TeCTa y IAlMeHTOB, YYaCTBYIONIMX B IIPOrpaMme
KapMopeabWINTAIMK, He3aBUCUMO npefickasbiBaroT PIT v MoryT
OBITb UCIIOJIb30BAHBI IS YITyUIIeHHs CTPAaTH(UKAIIMK PUCKA B
norryssinuu [31].

Tpurrepsl, He cBs3aHHbIe ¢ PII, BOZHUKAIOT M3-3a JereHepa-
MM B JieBoM mipezcepaud (JIIT), koTopast MOXXeT UrpaTh BasKHYIO
ponb B iepcucternyy PII. S. Kawai (2019) otmedaert, uTo opreH-
THUPOBAHHAS HA TPUITEP, aAITUPOBAHHASI K TTAIIEHTY CTPaTerwst
abranum ¢ ydetoM KapTsl HanpsbkeHus JIIT moxet ObITH ocy1ie-
CTBUMOMU U 3bGEKTUBHOM ITPY MOCTOSIHHOM / PeIINBUPYIOIIEH
OII [32].

[Ipu vactom Bo3HMKHOBeHMH OC Habmonaercs: 6oyee BbI-
cokasi BcrpedaeMocTh PII, oHaKo HCCIIeoBaTeNy He OTMeda-
10T, kakast umeHHo JC B maHHOM cirydae npeobmamaet. J.C.L.
Himmelreich u coast. (2019) Ha 24—48-4yacoBOM MOHUTODH-
poBanuu JKI' BesiBHIH, uTO YacTele mpencepaubie JC ObITH
ces3anbl ¢ DI1 [OP 2,96, 95% nosepurenbubiii uatepsan (CI)
2,33-3,76; 15 koropt, n = 16 613], nepebim uHcyssToM (OP 2,54,
95% U 1,68-3,83; 3 xoroptel, n = 1468) 1 cMepTHOCTBIO OT
Bcex npuuuH (OP 2,14, 95% U 1,94-2,37; 6 xoropt, n = 7571)
[33]. OmHako 6BUIO HEJOCTATOYHO JOKA3ATEIbCTB, YTOORI Clie-
JIaTh BBIBOJ] O TOM, YTO Hanmuuue >1 npencepauoit OC Ha cTaH-
naptaoit JKI' B 12 oTBenenusx cBsizaHo ¢ BoisiBieHuem PII B
6ynymeM. [Ipu 3TOM y MOXWIIBIX NAIIMEHTOB, He UMEIOINX B
anamHese PI1, yactbie npeacepanbie IC npu 24—48-yacoBom
XOITEepPOBCKOM MOHHUTOPHUPOBAHUM JI0CTOBEPHO CBsi3aHbI ¢ P,
[IePBLIM MHCYJIBTOM U CMEPTHOCTBIO.
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IC 6omnee 222 pa3 B cyTku siBisieTcs npegukropom PII u
kpurirorerHoro M. Jlons Briepeie BrisiBneHHOM P11 GbL1a BhIIIE
y TAIMeHTOB C 9acTbIMU IpencepaHbiMu JC, yeM y MaIueHToB
6e3 Hux (50% [8/16] npotuB 22% [11/50], p < 0,05). YacTsie
npencepnaable IC K. Todo (2020) cBszan ¢ o6Hapysxkerunem PI1
Y BpeMeHeM [10 iepBoit PIT [34].

E. Durmaz c coasr. (2020) B cBoeM UCCJIeJJOBaHUHU TIPOJie-
MOHCTPHPOBANH, 4To npencepasbie JC B 3HAUUTEIBHOM CTe-
IIeHU aCCOIMHPOBAHHI C BriepBble Bo3HUKIeH DI, u aTa cBs3b
SIBJISIeTCS] HarboJlee CWIIbHOM CPeiU TeX NallMeHTOB, Y KOTOPBIX
6ostee 3000 npencepaubix IC 3a 24 4yaca [35]. OxHako Y.G. Kim
(2021) B uccnemoBanuu Ha 9,5 MJIH YeJIOBeK BIIEPBbIE BbICKA3aJl
TIPEe/INONOXKeHKe, IYTO PUCK BIiepBbie Bo3HuKIIek PIT 6buT Bhiiie
y HanueHToB c xenynoukoBeiMu JC [36]. [IpexxieBpeMeHHbIe
COKpAIIIeHHs XKeTyI0YKOB MOTYT YBEIUYHTh PUCK BIIepPBbIE BO3-
nukied GITu UN.

@T1 6bita 3amokymenTupoBana F. Zou (2023) y 1/4 natyeHToB,
repeHecIIux abiauro mpu xeynodkoBod JC, u 6bUIa CBSI3aHa
C MEHBIIIUM yCIIeXOM ITPOIeyphI IPY IJIUTeIbHOM HaOIoeH|H
[37]. BeposiTHO, 3TO0 6B1I0 CBSI3aHO C 60JIee CTApIIUM BO3PACcTOM,
yxynuenueM ¢yskiun JI2K 1 6oiiee BHICOKOHM paclipocTpaHeH-
HOCTBIO MHOXXECTBEHHBIX MOP}OJIOrHii enyno4koBeiX JC y
nareHToB ¢ conyTcTBytomei ®I1. P.T. Lee (2023) BbisiBUI, 4TO
YYaCTHUKH C YMepeHHOW WM BBICOKOI HArpy3KOM KTy 0uKo-
BbiMU DC ObIIM TTOABEP)KEHB! Boslee BHICOKOMY PHUCKY Pa3BHUTHS
HoBo# PI1, uem rpymra c HU3KoM Harpy3koii (5,3% npoTus 2,4%,
p<0,001) [38].

CornacHo cucreMaTHdeckoMy 0630py U MeTaaHanusy P.
Rujirachun (2023), >xemnynoukoBbsie 9C HOCTOBEpHO CBSI3aHbI C
noBeimeHreM 4actotsl pazsutus PII B 1,9 pasza [39]. Tem ne
MeHee HeoOXOUMBI aIbHeNIe NCCIIeOBaHusl, YTODk! oIpe-
IeJIUTh, KaK CJIelyeT OTHOCUTBCS K 3TOM CBSI3H B KIIMHIYECKOH
IIPaKTHKe, eCIM OHA IPUYMHHO-CJIe[ICTBEHHAS.

M.S. van Schie (2023) B cBOEeM HcclleZJoBaHUU BO BpeMsi
perucrpanuu 917 npencepaubix OC 06paTyi BHUMaHWe, YTO
cpennwuii Bonbraxk cuuswics (-1,1 [-1,2, -0,9] mB, p<0,001) Bo
BCeX NpeJICep/IHBIX OTAesax, TOrAa KaKk KoJIU4ecTBO obiacteit
HH3KOT0 BOJIBTAXXa M (HPaKIMOHUPOBaHKE YBEJIMYMIUCH (COOT-
BeTcTBeHHO +3,6 [2,9, 4,3]% u +3,2 [2,7, 3,7]%, p<0,001). XoTs
MOTEeHI[UAIbHbIe HANPsKeHKs B 0CHOBHOM CHIDKAITUCH Tipu [10,
B 910 (99,2%) npencepnubix OC no kpaitner mepe 0,8% (me-
nuaHa 33,3 [19,0-52,1] %) 3aperucTpupoBaHHbBIX HAlPSDKEHUH
OBUIM JIOKAJIBHO BhIIIe IpU npencepaHbix OC M0 CPaBHEHUIO C
CUHYCOBBIM PUTMOM. [1OBBIIIIEHHOV HEOMHOPOIHOM aHU30TPO-
et 0ObsICHIIACh HoIlee BEICOKAsl BEPOSITHOCTh BO3HUKHOBEHUS
anmzonoB PII B uccnenosanum [40].

Takum 06pazom, B3aumocssazb IC u PII paccmarpuBaercs ¢
TOYKU 3PEeHHUs JIEKTPUIEeCKON COCTABJISIIONIEH 1 He YKa3bIBAIOTCS
BO3MO)KHBIE TeMOJIMTHaMIYeCcKre MeXaHu3Mbl pa3utus PI1 npu
vacroit JC, a TakKe KOHKpPeTHBIH BapuaHT JC, KOTODHIH SIBIISETCS
Haubosee yactbM npefukTopoM PI1. I1pu 5ToM BHyTpUCepeyHast
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remozivHamuka npu JC Mmensercs. Tak, cama OC conpoBoxza-
€TCsI MaJbIM CepIevHbIM BEIOPOCOM, a IepBoe IOCTIKCTPACHUCTO-
JIMYecKoe COKpallleHHe [0cye KOMIIEHCATOPHOH Iay3bl obnajaer
0COBBIMU reMOIMHAMITIeCKUMH XapaKTePUCTHUKAMH, B YaCTHOCTH,
TIPUBOJUT K Pa3BUTHIO TaK Ha3bIBaeMOro peHOMeHa «TH/paBIIde-
cKoro ymapa» [41, 42].

m /IPYTUE TPUI'TEPHI PI1

R.A. Schweikert u coaBt. (2001) B cBoem HCCIIe[IOBaHHH OT-
METHIIH, YTO SKTOMMS UMITYJIBCOB, IPeJIIeCTBYOMNX HHAYIIUPO-
Banuo PII, Haxopurcs okoso JIB [43]. T. Kanda u coasr. (2018)
BBISIBUJIY, UTO TpUrTepHas skronus PII mpenMyiiecTBeHHO UC-
xomwia u3 JIB 1 uMesia KOpOTKUE UHTepBaJIbl COTIPsKeHus [44].
OTH naHHBIe MOTYT GBITH IIOJIE3HBI /IS OIIEHKH TOTO, SBJISIOTCS JTH
axtonuu TpurrepoM PI1 vy vet. TpurrepHas skronus PI1 vamie
ucxonuna uz JIB (74 nporus 3, p<0,001) 1 umesna 3HaYUTEIIEHO
6oree kopotkuit CI (201£70 mc npotu 365+147 mc, p<0,001)
u 6onee Hu3kui % CI (29£11% nportus 55+14%, p<0,001), uem
I 3KTOIIMH, He cBsi3aHHOM ¢ PII.

B uccnenoanuu C. Schmitt u coasr. (2002) 47% skronuye-
CKMX 0YaroB, NIPOBOLIMPYOIIMX Bo3HHKHOBeHUe PI1, 6putu pac-
THoJIOXKeHbI BHe JIB B 3KCTpaBeHO3HBIX OT/IejIax JIEBOTO U [IPABOTO
npencepaiui, Uy 27% mnarueHToB 6wty ipucty1sl P11 6udoxans-
HOTO IIPOMCXOXKAeHHs [45]. DTH JaHHBIE CTaBST IOJl COMHEHHe
CYILIeCTBYIOIIlee MHEHHe O TOM, YTO BHeJIerO4YHble 04ard UrparoT
He3HAYMTeNbHYIO POJib B BO3HUKHOBeHHH PII.

CormacHo ofHO¥ U3 Bepcuii, Hadainy napokcusma PIT npen-
ecTByeT 3kronudeckasi aktuBHOCTD B JII1. G.C. Ndrepepa u co-
aBT. (2002) onuChIBAIOT IOBTOPSIIOLUIMIACS OBICTPBIN PUTM, UHU-
IIMMPYyeMBIii 4allle BCEro Ipex/ieBpeMeHHbIMH IIpefCepAHBIMU
KOMIIJIeKCaMH, KOTOPBIN UI'paeT pellalollyio posib B Hayajie DII
MIOCPEJICTBOM aKTHBAIUYU TeHepaTopoB GUOPHILISTOPHOM aKTHB-
HoctH [46]. JIIT urpaet neHTpansHyo ponb B uHUIHAmy PI1,
CITY>XXUT Cy6CTpaToM JUlsi TeHepaTopoB GpUOPHILIITOPHOM aKTHB-
HoctH. [Ipekpaienue ®II cocTouT U3 reTeporeHHOM TPYIIEI
HeCcTaOWIBbHBIX PUTMOB.

J.S. Healey u S.J. Connolly (2003) nonTBep:xar0T TEOPHUIO O
TOM, 4TO Al SIBJIIeTCSI OCHOBHBIM akTOpoM pricka passurys PI1
U ee ocnoxxkHeHud [47]. Passurue @11y nanuentos ¢ Al cs3aHo
C PAZIOM NIPOMEXXYTOYHBIX U3MEHEeHHH B CTPYKType U QYHKIHU
Cep/na, KOTopble MOBHIIAT BepostHOCTh PIT.

K. Yoshida (2017) B cBOeM ucciiefioBaHUH BBISIBWIIL, YTO Y I1a-
IIMEHTOB C ITapoKcU3ManbHON dopmoit PIT MoxkeT mprCyTCTBO-
BaTh IEKTPOGHU3NOJIOTUYeCKasi B3aUMOCBSI3b MEXIY BepXHei
TIOJIO¥ BEHOU U IpaBoii BepxHeii JIB [48].

CBopHas Tabmuia MyOIMKaIyi IpeicTaBjieHa B IPHJIOMKe-
Huu 1.

m 3AKJIFOYEHUE

TakuM 06pa3oM, B IPOAHATU3UPOBAHHBIX HAMH HCCIIeI0Ba-
HUSIX IIOJTy4YeHbl JaHHbIe, T03BOJIsioIHe paccMarpuBaTrh JC Kak

dyHAaMeHTanbHble paHHUe paboTbl

Chauvin M,

Brechenmacher C. 1989 53
Sideris DA, et al. 1995 15 cobak
Haissaguerre M, 1998 45

etal. napokcusmanbHoi Prl.

CpegnHue 3Ha4yeHus adEeKTUBHbBIX U (PYHKLMOHaNbHbIX pedpakTepHbiX NepMoaoB cokpaTunuck B rpynne ¢ 3C.

MoBbIWeHHOe AaBneHVe Npeacepanini MoXeT CnocobCcTBOBaTE MHAYKLUMM DMBpUNNSLMKM Nnpeacepami.
MpencepaHas 3C, BoidbiBatowas Prl, yaie Bcero npoucxoaut u3 J1B, ocobeHHo y naumneHToB ¢

&N npn cunapome WPW
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@I aBnseTcs YacTton Haxoakon npu cuHapome WPW.
@1 yawe BcTpeyanach y NOXUIIbIX MyXXYUH U Yy NaLUEHTOB ¢ 6oniee KpynHbIMU NpeacepavsiMu (no pesynstatam
papvoyacToTHo abnauvun npu @),

YacTble xenynoukoBslie 3C MMeloT peTporpagHyio NPOBOAUMOCTb, YTO B PETPOCNEKTVBE BblNo OLEHEHO Kak
6onee xpoHu4yeckoe nHULMMpoBaHue Py nauneHTa.

@I 1 aHaTOMUYECKMe CTPYKTYpbI Npeacepani

CokpalleHvs npeacepavii, 3anyckatoLne napokcusamanbHyo @1, cBsidaHbl C KOMNEMEHTapPHbIM UHTEPBANOM,
KOMMEHCaTOPHOW May30/ 1 YacToToi 3a 2 MUHYTbI A0 NapoKcuaManbHoi Pl nnm Bo Bpems cokpalleHus
npeacepavin. Ana npocunakTukv napokcmamanbHoi Prl, MoxeT 6biTb NonesHa aNeKTPoCTUMYNALMUA ANns
npenoTepaLieHua ®ri.

@I, 3C n kapavoMmonaTum

MpenvkTopamm passutusa kapanomuonatum n @I, Bei3BaHHO xenyao4ykosoi 3C, aBnaoTcs 6onbLas Harpyska
XEeNyAo4KOB, anuKapananbHOe NPOUCXOXAEHUe, yBeNInyeHne npogomkutensHocTn QRS, 6onee anutensHas
NPOACIHKUTENBHOCTb CUMMNTOMOB MM 6ECCUMNTOMHBIN CTaTyC.

XenynoukoBble 3C ocTatoTcs Hanbonee HafeXHbIM NPEAKTOPOM CEepAEYHON HeAOCTaTO4YHOCTHN, OQHAKO

HeobXoAMMbI AOMNONHUTENbHbIE UCCNEeAoBaHWs ANS UX PONY B pasBUTUM Kapanomvonatum n ®rl.

YcnewHas kateTepHas abnauusi npu xenynodkosort C MeeT TeHaeHumto k 6oniee HU3koMy passutuio Orl.
3C kak Tpurrep ®I

@I YyacTo MHULMMPYETCA NpeacepaHon 3KCTPACUCTOIMEN, BO3HUKAIOLWEN B JIErO4HbIX BEHAX.

MocneonepauvioHHas ®r1 B nepByto 04epenb 3anyckaeTcs NIaTeHTHOW hoKabHOM aKTUBHOCTbIO NPeAcepanii.
MpencepaHble 3C nocne Harpysku NpeackasbiBatoT Gyayuuyto Prl.

MapokcnamanbHas @I 06bI4HO NpoBoumMpyeTcs npeacepaHor 3C, B ABYX TPETAX CNyyvaes IeBONpeAcepaAHOro
npoucxoxaenus: Cl n HeMpo3HAOKPUHHBINM BanaHc ABNATCS PakTopaMu, BIMSIOLLIMMU HA UHOYKLMIO apuTMUK.

AHoManuu cermeHTa ST 1 CPaBHUTESIBHO YacTble NPEeXOAeBPEMEHHbIE KOMMIEKCh! CBSI3aHbl C NOBbILLEHHbIM
puckoM passutus Prl.

MpoponbHas Anccoumanms BO3BPATHOMO MyTU 3KCTPACUCTON PacCMaTPUBAETCS Kak BO3MOXHbIN MeXxaHW3M
BO3HWKHOBEHWS NapokcuamasnsHon Prl.

Heckonbko mapkepoB 3KI™ (nHAekc P, nokasaTenb Ae30praHM30BaHHON Aenonsapusaunm npencepaunii) SBnsoTcs
HE3aBUCUMbIMY NPEAUKTOPaMU BO3HUKHOBEHUS DI,

YacTble 3C u Bbicokuii nokasatens CHADS2 ssnsioTca npeankTopamu nepsoro nosisnenns ®ry naumeHTos ¢
CMHYCOBbIM PUTMOM, yka3bias npumepHo B 10 pa3 6onee BbICOKMIA PUCK.

Hanuuve YacTbix npexxaeBpeMeHHbIX NnpeacepaHbix komniekcos (2100/geHb) cBa3aH ¢ 60nee BbICOKUM PUCKOM
BO3HMKHOBEHMSA P,

I'Ipe,qceanble 3C cBsi3aHbl C NOBbILLIEHHbIM PUCKOM ULLIEMUYECKOro UHCynbTa npu (OlnN:} nonynsuuvn cpegHero n
CTapLuero sospacTta.

HapxenynoukoBasi 3C 1 HamkenynoykoBas TaxMKapavsi He3aBUCKMMO NpenckasbiBatoT Prl.

Hanuune noctnpouenypHoit npencepaHoi akctpacuctonum (IRAPB) cBsidaHo ¢ 6onee BbICOKOI YacToToM
peuvanBoB nocne abnauum ®r. OgHako nposokaums IRAPB n gononHuTensHas abnaumns cnoco6eTByoT
YYYLWEHWIO KIIMHWYECKOro pesynbTaTa.

Y 6enbix Habnoganock 6onblue npeacepAHbix IC, YEM Y YEPHOKOXMX, U 3Ta pas3HuLa CTaTUCTUYECKN 06BbACHSET
yMepeHHyto oo auddepeHumansHoro pucka ®r B 3aBucuMocTu oT packl. AuddepeHumansHoe 6pems NM3C
6e3 paznunuuii B )K3 B 3aBUCUMOCTM OT packl Npeanonaraet, 4To naeHTuduumpyeMsle o6Lune BO3AencTaus nnm
reHeTu4yeckue BIMSIHUS MOTyT GbITb BaXKHbI 4115 NaTOW3MON0rn Npeacepan.

YacTble npencepaHble 3C B o6LLeit nonynsiumnm aBRSTCS HE3aBUCKUMbIM NPearKTOPOM HOBOMO BO3HUKHOBEHWS
M.

lMpencepaHble 3C, BbIABNEHHbIE BO BPEMS TecTa C (M3NYECKON Harpy3Kkoin y NauMeHToB, y4acTBYOLWNX
B MporpaMMe kapavopeabunutaumm, HesaBucMMOo npeackasbiBatoT PI1 v MoryT 6biTb UCNOMb30BaHb! ANs
yNyuLeHns cTpaTudrKaLmMmn pucka B Nonynsaumm.

OpWeHTUpoBaHHas Ha TpUrrep, afanTMPOBaHHas K NaLMeHTy cTpaTerus abnauum c y4eToM KapTbl HanpsKeHWst
JIMN mMoxeT 6bITb OCYLLECTBMMOW 1 3PPEKTUBHOI NPW NOCTOSHHOM / peunansupytoLein ®rl.

YacTble npegcepaHble 3C Ha 24—48-4acoBOM XONTEPOBCKOM TECTEe Y MOXUIIbIX NALMEHTOB, HE UMEIOLLMX B
aHaMHese Pl1, focToBepHO cBsi3aHbl C P, NepBbiM MHCYJIBTOM Y CMEPTHOCTLHO.

3C 6onee 222 pas B CyTkM ABASIETCS NPeankTopoM Ol 1 KpUNTOreHHOro ULEMUYECKOro UHCYNLTa.

MpencepaHblie 3C B 3HAYUTENBHON CTENEHN acCOLMUPOBaHbI C BNepBble Bo3HuKLwen Pr1, n aTa cBA3b SBnsercs
Haubonee CcubHON cpeay Tex NauneHToB, y koTopbix 6onee 3000 3C 3a 24 yaca.

lMpexaeBpeMeHHbIe COKPaLLEeHUS Xenyao4KoB MOryT YBENUYUTb PUCK BNepBble Bo3HMKWwen Pl u nwemmyeckoro
MHCyNbTa.

@I 6bina 3agoKyMeHTUpoBaHa y 1/4 naumeHToB, nepeHeclunx XX3-abnauuto, u 6bina cBsizaaHa C MEHbLLIUM
YCMEXOM MpoLeaypbl NpY AnMTeNbLHOM HabnoaeHnn. BeposiTHo, 3To 6bIno CBS3aHO C 6oniee CTapluMM BO3pacToM,
yxyAweHneM dyHkumn JIXX n 6onee BbICOKOM pacnpoCTPaHEHHOCTHbI0 MHOXECTBEHHbIX MOpdoormii XK3 y
nauneHToB ¢ conyTcTaytowein Prl.

Y4acTHWKM C YMEPEHHO U BbICOKOW Harpy3kom xenynoykosor 3C 6blnv nogsepxeHbl 6051ee BbICOKOMY PUCKY
pa3BuTus HoBOW P, yeM rpynna c HU3KOW Harpy3kol xenynoykoBbix IC (5,3% npotus 2,4%, P<0,001).

JXenynoukoBble 3C AOCTOBEPHO CBSA3aHbI C MOBbILWEHWEM YacToTbl pa3sutusa @I B 1,90 pasa.

CnoHTaHHble NpeAcepAHble 3KCTPaCUCTONbl C HAaNpaBNeHWeM BOSTHOBOTO (PPOHTA, MPOTUBOMOSOXKHBLIM UK
nepneHAanKYNSapHbLIM CUHYCOBOMY PUTMY, Bbi3blBain HaubonbLune N3MeHeHWst B MOPGONOrMi YHUMOMSAPHOIO
noTeHumana, He3aB1CUMO OT CTeNEeHN HeOHOLWEHHOCTW. CnenoBaTenbHO, XapakTePUCTUK OAHOMONSAPHON
3NuKapananbHON YHUNONAPHOM anekTporpammel (EGM) Bo Bpemsi cnoHTaHHbIX npeacepaHbix 3C B OCHOBHOM
3aBUCAT OT HanMpaBneHus:, a He OT CKOPOCTY.

®I: ppyrue Tpurrepbl

MocnenoBaTenbHOCTb aKTUBALIMM M OTHOCUTESIbHOE BPEMS 3aM1CU B BbICOKOI CTENeHW NpeackasbiBanu
NMPOUCXOXAEHME UMMYNbCa NPaBOro 1 NIeBOro nNpeacepauii u, 4To 6onee BaxHo, Hanuyme ovaros B J1B.

47% 3KTOMMYECKMX 04aroB, NPOBOLIMPYIOLLMX BO3HWUKHOBEHME PI1, BbIIM PacrnoNo)eHbl BHE NEroYHbIX BEH B
3KCTPABEHO3HbIX OTAENax NeBoro Npeacepans U NpaBoro npeacepams, Uy 27% naumeHToB 6b11n npucTynbl O
61oKanbHOrO MPOUCXOXKAEHWS.

MoBTOpSAOLLMIACS BLICTPLIN PUTM, UHULIMMPYEMBIN Yalle Bcero npeacepaHsiMy 3C, Urpaet peLuaioLLyto posb B
MHULUMaLmm @I NocpencTBOM akTMBALIMK reHepaTopoB UBPUNASTOPHOW aKTUBHOCTU.
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TMNepToHuUs SIBNSIETCS OCHOBHBIM (hakTOPOM pycKa pasBUTUS UBPUNNALMN NPEACepanii U ee OCNOXHEHWIA.

gaealey JS, Connolly 2003 318 PasButne dmbpunnsaumm npeacepanin y naumeHTos ¢ AlC CBS3aHO C PSAOM NPOMEXYTOUHbIX U3MEHEHWI B
: CTPYKTYPE 1 pyHKUMM CEpALIA, KOTOPbIE MOBBILLAIOT BEPOSTHOCTb (PUEPUNNALIMM NPEACEPANIA.
Kanda T. et al 2017 120 TpurrepHas aktonus @I npeunMyLLecTBEHHO ncxoanna ua J1B 1 uMena kopoTkiue MHTepBaibl COMPSHKEHUS. ITK
’ : [aHHble MoryT BbITb NOME3HbI ANS OLIEHKW TOro, SBNSIOTCS NN 3KTONUM TpurrepoM ®rl.
Yoshida K, et al. 2017 121 3AnekTpodusnonornyeckas B3aMMocBa3b MOXET MPUCYTCTBOBATL MEXAY BEPXHEN Mool BEHON U NpaBoii

BepxHeii JIB y naumeHToB ¢ napokcmamManbHoi ®rl.

MpunoxeHue 1. CBoOHast mabnuua nybnuxkayud.
Annex 1. Summary table of publications.

OJIMH M3 OCHOBHBIX mpenukTopoB pa3sutus PII. Poct uncia
Ha/IKeJTyIOYKOBBIX U KeslyfloukoBbIX JC B aHaMHe3e IalreH-
ToB ¢ PII cBuzeTenbcTByeT 0 B3auMocsssu ux ¢ PII. Oxgnako
6OJIBIIMHCTBO paboT ONMMUCHIBAET 3JIeKTPOPUZNOIOTUIeCKUe

MexaHu3Mbl dopmupoBanus PII npu IC, He aKIEeHTHPYS BHU-
MaHHe Ha 0COOeHHOCTSIX BHYTPUCEPIeUYHON reMOIMHAMUKY,
KoTopast xapakTepusyeT 3C. HccnenoBanue ocobeHHOCTel Te-
MonuHamuky 1pu OC, ¢ Halleil TOUKU 3peHus], IpefiCcTaBseT
Hay4HBIM UHTepec, B TOM YHCIIe U JUIs OOBSICHEHHs] BO3MOXKHOT'O
MexaHu3Ma passutus PII. P

JOITIOJIHUTEJIBHASI TH® OPMAIIUA

ADDITIONAL INFORMATION

Hcmounuk gpunancupoBanus. Pabota BEINOIHEHA 110 MHUIHA-
THBe aBTOPOB 0e3 NpuBiedeHrs] PUHAHCUPOBAHUS.

Study funding. The study was the authors' initiative without external funding.

Kongauxkm unmepecoB. ABTODPBI JIeKIapUPYIOT OTCYTCTBUE

Jep>XXaHrneM HACTOSIIIIe CTaThbH.

Conflict of Interest. The authors declare that there are no obvious or potential

SIBHBIX U [IOTEHIMAIbHBIX KOHQIIMKTOB UHTEPEeCOB, CBS3aHHBIX C CO- conflicts of interest associated with the content of this article.

Yuacmue a6mopo6.
JL.JI. Kyni — cbop naHHBIX, HanucaHue Tekcta cratbu. O.A. I'ep-

4acTy paboThl.

Contribution of individual authors.
L.D. Kunz — was responsible for scientific data collection, wrote the first draft

manoBa, 10.B. Pemernukosa — uznest, c6op ganHbIx. k. [amara — of the manuscript. O.A. Germanova, Yu.B. Reshetnikova — developed study idea,

OKoH4YaTesibHas mpaBka. M.B. MurneBckas — AusaitH ucciiejoBaHusl. was responsible for scientific data collection. G. Galati — provided final revision

JIx. bronau-J130kal — NOCTaHOBKA 3afiad UCCIIe[JOBaHUSI. of the manuscript. I.V. Milevskaya — developed study design. G. Biondi-Zoccai —
Bce aBTOpEI 0106pHIHM GUHATLHYIO BEPCUIO CTaThU Iepes ITyOu- formulated study objectives.

KalleH, BbIpa3uiIv COIIaCHe HeCTH OTBETCTBEHHOCTD 3a BCe aCIIeKThl All authors gave their final approval of the manuscript for submission, and

paboThl, O/Ipa3yMeBaolly 0 Hajile)xalllee U3y4eHre U pellleH’e BO- agreed to be accountable for all aspects of the work, implying proper study and

TIPOCOB, CBSI3aHHBIX C TOYHOCTBIO HJIX JOOPOCOBECTHOCTBIO JII060# resolution of issues related to the accuracy or integrity of any part of the work.

JINTEPATYPA | REFERENCES

1. Stewart S, Hart CL, Hole DJ, et al. Population prevalence, incidence,
and predictors of atrial fibrillation in the Renfrew/Paisley study. Heart.
2001;86:516-521. https://doi.org/10.1136/heart.86.5.516

2. Go AS, Hylek EM, Phillips KA, et al. Prevalence of diagnosed atrial
fibrillation in adults: national implications for rhythm management
and stroke prevention: the AnTicoagulation and Risk Factors in Atrial
Fibrillation (ATRIA) Study. JAMA. 2001;285:2370-2375. https://doi.
org/10.1001/jama.285.18.2370

3. Miyasaka Y, Barnes ME, Gersh BJ, et al. Secular trends in incidence of atrial
fibrillation in Olmsted County, Minnesota, 1980 to 2000, and implications
on the projections for future prevalence. Circulation. 2006;114:119-125.
https://doi.org/10.1161/CIRCULATIONAHA.105.595140

4. Heeringa J, van der Kuip DA, Hofman A, et al. Prevalence, incidence
and lifetime risk of atrial fibrillation: the Rotterdam study. Eur Heart J.
2006;27:949-953. https://doi.org/10.1093/eurheartj/ehi825

5. Naccarelli GV, Varker H, Lin J, et al. Increasing prevalence of atrial
fibrillation and flutter in the United States. Am J Cardiol. 2009;104:1534-
1539. https://doi.org/10.1016/j.amjcard.2009.07.022

6. Fried LP, Borhani NO, Enright P, et al. The Cardiovascular Health
Study: design and rationale. Ann Epidemiol. 1991;1(3):263-76. https://
doi.org/10.1016/1047-2797(91)90005-w

7. Chauvin M, Brechenmacher C. Atrial refractory periods after
atrial premature beats in patients with paroxysmal atrial fibrillation.
Pacing Clin Electrophysiol. 1989;12(7 Pt 1):1018-26. https://doi.
org/10.1111/j.1540-8159.1989.tb01919.x

8. Sideris DA, Toumanidis ST, Tselepatiotis E, et al. Atrial pressure and
experimental atrial fibrillation. Pacing Clin Electrophysiol. 1995;18(9 Pt
1):1679-85. https://doi.org/10.1111/j.1540-8159.1995.tb06989.x

122

9. Haissaguerre M, Jais P, Shah D.C, et al. Spontaneous initiation of atrial
fibrillation by ectopic beats originating in the pulmonary veins. N Engl J
Med. 1998;339:659-666. https://doi.org/10.1056/NEJM199809033391003
10. Peinado R, Merino JL, Gnoatto M, et al. Atrial fibrillation triggered
by postinfarction ventricular premature beats in a patient with Wolff-
Parkinson-White syndrome. Europace. 2005;7:221-224. https://doi.
org/10.1016/j.eupc.2004.12.003

11. Schwieler JH, Zlochiver S, Pandit SV, et al. Reentry in an accessory
atrioventricular pathway as a trigger for atrial fibrillation initiation in
manifest Wolff-Parkinson-White syndrome: a matter of reflection? Heart
Rhythm. 2008;5:1238-1247. https://doi.org/10.1016/j.hrthm.2008.05.028
12. Bocchese M, Mangrolia H, Basil A, et al. Atrial fibrillation triggered
by premature ventricular complexes: an under-recognized trigger. JACC
Case Rep. 2020;2:2244-2248. https://doi.org/10.1016/j.jaccas.2020.09.048
13. Guo YH, Liu QM, Qi SS, et al. Characterizations of atrial contractions
triggering paroxysmal atrial fibrillation and the effect of atrial fibrillation
prevention pacing. 2007;32(2):337-40. Chinese. PMID: 17478949

14. Marcus GM. Evaluation and management of premature ventricular
complexes. Circulation. 2020;141:1404-1418. https://doi.org/10.1161/
CIRCULATIONAHA.119.042434

15. Latchamsetty R, Bogun F. Premature ventricular complexes and
premature ventricular complex induced cardiomyopathy. Curr Probl
Cardiol. 2015;40:379-422. https://doi.org/10.1016/j.cpcardiol.2015.03.002
16. Lacharite-Roberge AS, Hoffmayer KS. Premature Ventricular
Contractions and Atrial Fibrillation: The Reunion of Distant Relatives?
J Am Heart Assoc. 2023;12(4):e029117. https://doi.org/10.1161/
JAHA.123.029117

17. Haissaguerre M, Jais P, Shah DC, et al. Spontaneous initiation of atrial
fibrillation by ectopic beats originating in the pulmonary veins. N Engl J
Med. 1998;339:659-666. https://doi.org/10.1056/NEJM199809033391003

www.innoscience.ru




Science & Innovations in Medicine Vol.9(2)/2024

18. Folkeringa RJ, Hartgers J, Tieleman RG, et al. Atrial extrasystoles
after exercise predict atrial fibrillation in patients with left ventricular
hypertrophy. Heart. 2006;92(4):545-6. https://doi.org/10.1136/
hrt.2005.069542

19. Vincenti A, Brambilla R, Fumagalli MG, et al. Onset mechanism of
paroxysmal atrial fibrillation detected by ambulatory Holter monitoring.
Europace. 2006;8(3):204-10. https://doi.org/10.1093/europace/euj043
20. Watanabe H, Tanabe N, Makiyama Y, et al. ST-segment abnormalities
and premature complexes are predictors of new-onset atrial fibrillation:
the Niigata preventive medicine study. Am Heart J. 2006;152(4):731-5.
https://doi.org/10.1016/j.ahj.2006.05.032

21. Kinoshita S, Katoh T. Paroxysmal atrial fibrillation initiated by
late coupled atrial extrasystoles. J Cardiovasc Med (Hagerstown).
2007;8(11):940-2. https://doi.org/10.2459/JCM.0b013e3280127b2b

22. Perez MV, Dewey FE, et al. Electrocardiographic predictors of atrial
fibrillation. Am Heart J. 2009;158(4):622-8. https://doi.org/10.1016/].
ahj.2009.08.002

23. Jidéus L, Kesek M, Joachimsson PO, et al. The role of premature
atrial contractions as the main triggers of postoperative atrial fibrillation.
J Electrocardiol. 2006;39(1):48-54. https://doi.org/10.1016/].
jelectrocard.2005.07.010

24. Johnson LS, Juhlin T, Juul-Moller S, et al. A prospective study of
supraventricular activity and incidence of atrial fibrillation. Heart Rhythm.
2015;12:1898-904. https://doi.org/10.1016/j.hrthm.2015.04.042

25. Acharya T, Tringali S, Bhullar M, et al. Frequent Atrial Premature
Complexes and Their Association With Risk of Atrial Fibrillation.
Am J Cardiol. 2015;116(12):1852-7. https://doi.org/10.1016/j.
amjcard.2015.09.025

26. Larsen BS, Kumarathurai P, Falkenberg J, et al. Excessive Atrial
Ectopy and Short Atrial Runs Increase the Risk of Stroke Beyond Incident
Atrial Fibrillation. J Am Coll Cardiol. 2015;66(3):232-241. https://doi.
org/10.1016/j.jacc.2015.05.018

27. Suzuki S, Sagara K, Otsuka T, et al. Usefulness of frequent
supraventricular extrasystoles and a high CHADS2 score to predict first-
time appearance of atrial fibrillation. Am J Cardiol. 2013;111(11):1602-7.
https://doi.org/10.1016/j.amjcard.2013.01.335

28. Kim IS, Yang PS, Kim TH, et al. Clinical Significance of Additional
Ablation of Atrial Premature Beats after Catheter Ablation for Atrial
Fibrillation. Yonsei Med J. 2016;57(1):72-80. https://doi.org/10.3349/
ymj.2016.57.1.72

29. Christensen MA, Nguyen KT, Stein PK, et al. Atrial ectopy as a mediator
of the association between race and atrial fibrillation. Heart Rhythm.
2017;14(12):1856-1861. https://doi.org/10.1016/j.hrthm.2017.09.034
30. Prasitlumkum N, Rattanawong P, Limpruttidham N, et al. Frequent
premature atrial complexes as a predictor of atrial fibrillation: Systematic
review and meta-analysis. J Electrocardiol. 2018;51(5):760-767. https:/
doi.org/10.1016/j.jelectrocard.2018.05.012

31. Younis A, Nof E, Israel A, et al. Relation of Atrial Premature Complexes
During Exercise Stress Testing to the Risk for the Development of Atrial
Fibrillation in Patients Undergoing Cardiac Rehabilitation. Am J Cardiol.
2018;122(3):395-399. https://doi.org/10.1016/j.amjcard.2018.04.023

32. Kawai S, Mukai Y, Inoue S, et al. Non-pulmonary vein triggers of atrial
fibrillation are likely to arise from low-voltage areas in the left atrium. Sci
Rep. 2019;9:12271. https://doi.org/10.1038/s41598-019-48669-1

33. Himmelreich JCL, Lucassen WAM, Heugen M, et al. Frequent
premature atrial contractions are associated with atrial fibrillation,
brain ischaemia, and mortality: a systematic review and meta-analysis.
Europace. 2019;21(5):698-707. https://doi.org/10.1093/europace/euy276
34. Todo K, Iwata T, Doijiri R, et al. Frequent Premature Atrial Contractions
in Cryptogenic Stroke Predict Atrial Fibrillation Detection with Insertable
Cardiac Monitoring. Cerebrovasc Dis. 2020;49(2):144-150. https://doi.
org/10.1159/000505958

35. Durmaz E, Ikitimur B, Kilickiran Avci B, et al. The clinical significance
of premature atrial contractions: How frequent should they become

www.innoscience.ru

predictive of new-onset atrial fibrillation. Ann Noninvasive Electrocardiol.
2020;25(3):e12718. https://doi.org/10.1111/anec.12718

36. Kim YG, Han KD, Choi JI, et al. Premature ventricular contraction
is associated with increased risk of atrial fibrillation: a nationwide
population-based study. Sci Rep. 2021;11:1601. https://doi.org/10.1038/
s41598-021-81229-0

37. Zou F, Di Biase L, Mohanty S, et al. Prevalence of atrial fibrillation and
procedural outcome in patients undergoing catheter ablation for premature
ventricular complexes. J Cardiovasc Electrophysiol. 2023;34(1):147-152.
https://doi.org/10.1111/jce.15749

38. Lee PT, Huang MH, Huang TC, et al. High burden of premature
ventricular complex increases the risk of new-onset atrial fibrillation. J Am
Heart Assoc. 2023;11:e027674. https://doi.org/10.1161/JAHA.122.027674
39. Rujirachun P, Wattanachayakul P, Phichitnitikorn P, et al. Risk of
atrial fibrillation among patients with premature ventricular complexes:
a systematic review and meta-analysis of cohort studies. Minerva
Cardiol Angiol. 2023;71(4):381-386. https://doi.org/10.23736/S2724-
5683.22.06120-8

40. van Schie MS, Liao R, Ramdat Misier NL, et al. Atrial extrasystoles
enhance low-voltage fractionation electrograms in patients with atrial
fibrillation. Europace. 2023;25(9):euad223. https://doi.org/10.1093/
europace/euad223

41. Germanova O, Shchukin Yu, Germanov V, et al. Extrasystolic
arrhythmia: is it an additional risk factor of atherosclerosis? Minerva
Cardiol Angiol. 2022;70(1):32-39. https://doi.org/10.23736/S2724-
5683.20.05490-0

42. Germanova OA, Germanov AV, Shchukin YuV. Maximum time
between cardiac cycles in atrial fibrillation for assessing the risk of arterial
thromboembolism. Russian Journal of Cardiology. 2022;27(7):5007.
(In Russ.). [I'epmanoBa O.A., I'epmanoB A.B., Ilykun lO.B.
ITpomOIKUTENPHOCTE MaKCUMAJIBHOTO BpeMeHH MeXTy Kap/HOIMKIaMU
npyu GUOPMILISIUNK IIPe/iICePAMI JUIs OLeHKH PUCKA apTepUalbHBIX
TpoM603MOONUIeCKUX OCIOXKHeHui. Poccutickuli kapduonoauueckuil
orcypHan. 2022;27(7):5007]. https://doi.org/10.15829/1560-4071-2022-
5007 EDN YNEQIZ

43. Schweikert RA, Perez Lugones A, Kanagaratnam L, et al. A simple
method of mapping atrial premature depolarizations triggering atrial
fibrillation. Pacing Clin Electrophysiol. 2001;24(1):22-7. https://doi.
org/10.1046/j.1460-9592.2001.00022.x

44. Kanda T, Masuda M, Fujita M, et al. Comparison of the origin and
coupling interval between ectopy with and without atrial fibrillation
initiation. J Cardiol. 2018;71(1):59-64. https://doi.org/10.1016/].
jjcc.2017.06.002

45. Schmitt C, Ndrepepa G, Weber S, et al. Biatrial multisite mapping
of atrial premature complexes triggering onset of atrial fibrillation.
Am J Cardiol. 2002;89(12):1381-7. https://doi.org/10.1016/s0002-
9149(02)02350-0

46. Ndrepepa G, Weber S, Karch MR, et al. Electrophysiologic
characteristics of the spontaneous onset and termination of atrial
fibrillation. Am J Cardiol. 2002;90(11):1215-20. https://doi.org/10.1016/
s0002-9149(02)02837-0

47. Healey JS, Connolly SJ. Atrial fibrillation: hypertension as a causative
agent, risk factor for complications, and potential therapeutic target.
Am J Cardiol. 2003;91(10A):9G-14G. https://doi.org/10.1016/s0002-
9149(03)00227-3

48. Yoshida K, Hattori A, Tsuneoka H, et al. Electrophysiological relation
between the superior vena cava and right superior pulmonary vein in
patients with paroxysmal atrial fibrillation. J Cardiovasc Electrophysiol.
2017;28(10):1117-1126. https://doi.org/10.1111/jce.13286

123



HeBponorus

OpurnHanbHoe uccnegosanue | Original study article
https://doi.org/10.35693/SIM627523

Hayka n nHHoBauuum B MmeguuuHe T.9(2)/2024

@@This_work is licensed under CC BY 4.0
© Authors, 2024

Carotid stenosis as a risk factor for ischemic stroke
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Abstract

Aim - to analyze the effect of carotid stenosis of varying severity in
combination with other factors on the risks of primary and recurrent ischemic
stroke, using methods of mathematical regression analysis.

Material and methods. The study included 606 patients, examined by a
neurologist, contrast-enhanced CT scan of the brain, ultrasound of the vessels
of the head and neck, other tests and instrumental studies. The degree of carotid
stenosis was assessed using the NASCET method (stenosis 0-49%, 50-69%,
70% or more). For the purpose of mathematical analysis, patients were divided
into 3 comparison groups: those without a history of stroke, patients with a
single stroke, and a group of patients with two or more ischemic strokes. In
patients with a history of stroke, the size of the ischemic lesion was assessed
according to CT data, the severity of neurological deficit according to the
NIHSS scale and the recovery degree, and the functional outcome of ischemic
stroke (Rankin scale, Rivermead index). The study used logistic regression

analysis to assess the relationship between the dependent variable (presence
of primary or recurrent stroke) and a set of predictors, which were a number
of clinical and instrumental indicators.

Results. The presence of carotid stenosis of 50-69%, when combined with
pathology of the cardiovascular system, acts as a factor that significantly
increases the risk of developing primary ischemic stroke. Stenosis exceeding
70% has a high level of significance in the risk of recurrent ischemic stroke,
this fact should be taken into account for secondary prevention of stroke.
Conclusion. A preliminary assessment and analysis of carotid stenosis degree
and other comorbid factors co-influencing the risks of primary and recurrent
ischemic stroke has an undoubted potential. This approach can reduce the risk
of recurrent vascular accidents and help organizing a personalized approach
to surgical treatment of patients.
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KapoTuaHbIn cTeHO3 Kak paKTop pUCKa pa3BUTUS
MLWEeMUNYeCKOro MHCybTa

WU.E. NoBepeHHoBal, A.C. TkavyeHko?, A.B. 3axapos?, U.B. LLiuponanos!,
T.B. PomaHoBal, C.A. AHaHbeBal, M.C. CepreeBa?, H.l1. PomaHuyk!, A. XaH?

1PIBOY BO «Camapckuii rocyaapCTBEHHbIN MeAUUMHCKUA YHUBEPCUTET»
MuHsgpasa Poccun (Camapa, Poccuitckas ®enepaums)
2NHOMIACKMIA TEXHONOMMYECKUIA MHCTUTYT Bombest (MyMbaun, NHans)

AHHOTaumA

Iesb — IPOAHAIM3UPOBATH BIUSHKE KAPOTHIHOTO CTEHO3a PA3/IM4HOM CTerte-
HU BHIDOKEHHOCTH B COYETAHNHY C IPYTHMH (paKTOPAMH Ha PUCKH BO3HUKHO-
BEeHHsI IePBUYHOTO ¥ TOBTOPHOTO HIIIEMHUYEeCKOTO HHCYIIBTA, C IPUMEHeHHEeM
MEeTOJIOB MaTeMaTHIeCKOTr0 perpecCHOHHOTO aHaJIM3a.

Marepuain u meronbl. O6cnenoanb 606 marpenToB (ocmotp HeBposiora, KT
TOJIOBHOT'O MO3Ta C KOHTPACTHBIM ycuiieHneM, ¥ 3U cocyoB royioBh U IIeH,
VIHBIE aHAJIM3BI K HHCTPYMeHTaJIbHbIe UCCIIefoBaHusl). CTereHb KapOTHIHOTO
creHo3a oneHuBasnack o Meroruke NASCET (creHoTHYeckoe mopakeHHe
0-49%, 50-69%, 70% u Gosee). B 1ensgx MaTeMaTHyecKkoro aHajm3a maru-
eHTBI OBbUTH pa3fielieHbl Ha 3 TPyNIbl CPABHEHUS: He UMeEIOIie HHCYIIBT B
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aHaMHe3e; TalMeHThl C eMHCTBEHHbIM MHCYIIBTOM; C IByMs U Oojee uiie-
MUYECKUMH UHCYIIbTaMU. [1py HajmMuuy MHCYIIbTa B aHaMHe3e OlleHUBAJIUCh
pa3Mep odvara uiiemuu 1o qaHHbIM KT, BEIpaXkeHHOCTb HEBPOJIOTHYECKOTO
neduiura no mkane NIHSS u crenens ero BoccraHoBieHusl, GyHKIIMOHAIIb-
HBIN MCXOJ] UIIIeMHUYeCcKoro MHCYIIbTa (IIKajia PaHkMHA, uHekc PuBepmu).
B uncciiejoBaHMM IPUMeEHeH JIOTMCTUYeCKUN perpeCCUOHHBIN aHau3 [JIs
OLIeHKH B3aMMOCBSI3H MeXTy 3aBUCHMO¥ IlepeMeHHOH (Hanu4dve IIepBUYHOrO
WJIM IOBTOPHOT'O MHCYJIBTAa) ¥ HAOOPOM IPEIUKTOPOB, B Ka4eCTBE KOTOPHIX
BBICTYIIAJI KOMIUIEKC KJIMHUYEeCKUX ¥ MHCTPYMEHTAJIbHbIX JJAHHbIX.

Pesynbrarbl. Hanmune kaporugHoro creHos3a 50-69% npu couetanuu ¢ ma-
TOJIOTHEeH CO CTOPOHBI CepJIeYHO-COCYUCTOM CHCTEMBI BHICTYTIAeT B Ka4eCTBe
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¢axTopa, CyNeCTBEHHO MOBHIIIAONIEr0 PUCKY Pa3BUTHSI IEPBIYHOTO HIIe-
MHYECKOro UHCYJIbTa. [IpeBblilieHre BelTMYUHbI CTEHOTHYECKOTO ITIOPasKeHHUst
6osee 70% nUMeeT BBICOKHMI YPOBEHb 3HAYMMOCTH B BEPOSITHOCTH BO3HUKHO-
BeHMs! IIOBTOPHOT'O MIIIeMUYeCKOTr0 MHCYJIBTA, YTO HeOGXOMMO YUUTHIBATE B
Ka4eCTBe BTOPUYHON NPOUIAKTUKH HHCYIIBTA.

BeiBoasl. [IpefBaprTenbHast OlleHKa ¥ aHAJIM3 CTelleHH KapOTHAHOTO CTeH03a
1 IPYTUX KOMOPOUIHBIX (GAaKTOPOB, B COBOKYITHOCTH BJIMSIOIMX HA PHUCKH
Pa3BUTHSL [IEPBUYHOIO U IIOBTOPHOTO HIIIEMHYECKOTO MHCY/IbTA, HMeIoT He-

HeBponorus

COMHEHHBI! IIOTeHIUAJ AJIs CHIDKEeHHsI BEPOSITHOCTH BO3HHUKHOBEHHUS I10-
BTOPHBIX COCYAUCTBIX KaTacTpod U OPraHU3alUH [IepCOHATU3NPOBAHHOIO
MOZIXOfa K XUPYPrUIecKoMy JIeYeHHIO NTallHeHTOB.

KurroueBble coBa: KapOTHUAHBIA CTEHO3, UIIeMIYeCKUH HHCYIIBT, GaKTOph
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CnuMcoK coKpaLieHunin
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m INTRODUCTION
Cerebrovascular diseases are leading in the statistics of
reasons for mortality and disablement of adult employable
population [1] and bringing a marked economic loss [2]. Among
cerebrovascular diseases, cerebrovascular accidents (CVA) are
to be seen as the major medico-social problem of international
scale [3]. The modern status of the problem justifies the high
importance of studying the risk factors of stroke development,
development of new and improvement of existing methods
of diagnostics [4], treatment and prevention of this condition
[5]. According to the WHO data, diseases of the circulation
organs due to atherosclerosis become the reason of death of
more than 16 million people every year; and the prevalence of
ischemic stroke associated with atherosclerosis among patients
aged 50-55 increases by 1.8-2.0 times in every successive
decade of life. Within 12 months from the old CVA, 40-45%
patients die [6], every fifth patient develops a second stroke in
the successive years [7]. Among survivors, up to 90% of patients
become disabled [1], and 20% of them would require nursing
care [8]. Less than 10% of patients would be able to return to
labor and regular life after a stroke [9]. Modern clinical practice
of management of stroke patients sees its primary and secondary
prevention as priorities. A complex study of factors relevant
to the risk of stroke development will enable a more efficient
approach to prevention of this disease [10].

The pathogenic mechanism of ischemic stroke (IS) is the
hypoxia of the brain that can be aggravated with various
comorbidities [11], including carotid stenosis [12]. Underlying
diseases may acts as isolated or complex risk factors for the
development of stroke, and their therapy is the basis for the
primary and secondary prevention of the stroke [13]. One of
the most significant reasons for the development of chronic
hypoperfusion of the brain is the lesion of the great vessels
[14], including constrictive lesions of the major arteries of the
head and neck [15].

The carotid arteries play a major role in the formation of
the total volume of cerebral circulation [16], providing for

www.innoscience.ru

approx. 75% of cerebral blood flow [17]. Since the stenosis
of the carotid artery due to atherosclerosis disrupts the normal
cerebral blood flow, it surely increases the risk of CVA. In
80% of the cases, the atherosclerotic process affects the area
of bifurcation of the arteria carotis communis, and multiple
atherosclerotic lesions are seen much more often that isolated
ones. Therefore, the stricture formation of the extracranial
sections of the carotid arteries by an atherosclerotic plaque is
the most frequent reason of defects of perfusion of the brain
tissue, which might be accompanies with chronic [18] and
acute cerebrovascular circulation deficiencies [19].

Atherosclerotic carotid plaques are often found in elderly
patients and individuals with a high risk of other cardiovascular
diseases. The stenosis of the carotid artery, as a rule, us the
consequence of systemic atherosclerosis, and its prevalence
demonstrates an age-associated dynamic and is seen in approx.
7.5% men and 5% women aged over 80 [20]. There are many
risk factors contributing to atherosclerosis, namely, smoking,
hyperlipidemia, male sex, age that may increase the risks of
stenosis of the carotid artery. A plaque occupying over 50%
of the carotid arterial lumen is considered to cause substantial
constriction of the vessel known as hemodynamically
significant stenosis of the carotid artery [21], which may be
accompanied with clinically relevant decrease of brain tissue
perfusion with blood [22]. Patients with severe stenosis of the
carotid artery demonstrate higher degrees of cardiac accidents
and mortality; with asymptomatic carotid stenosis of over 75%
of the lumen, the risk of the stroke is 5.5% per year; with
asymptomatic stenosis of 60% of the vessel lumen, 11% over
5 years. The lesions of carotid arteries are related to a third of
all strokes. This data shows the importance of early diagnosis
and treatment of carotid stenosis to prevent complications such
as CVA [23].

Despite the numerous studies of various aspects of
epidemiology, pathogenic mechanisms, diagnostics and
prevention of IS, there are some problems the solution of
which would allow a more efficient prognosis of the outcome
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[24] and improve prevention of CVA in these patients [25].
One of the aspects that is still needs more research are the
specifics of risks of development of first and second ischemic
stroke associated with carotid stenosis of different degrees or
associated with other risk factors.

m MATERIAL AND METHODS

An open retrospective study was conducted to assess risk
factors for primary and recurrent stroke in patients with carotid
stenosis of varying severity. The subjects of the study were 606
patients who were treated in neurological departments, as well
as patients who sought outpatient care. The study included 292
women (48.2%) and 314 men (51.8%) aged from 39 to 89,
the median age of patients being 67.4 (84.25; 50.56) years.
The study was conducted in accordance with the standards
of good clinical practice and the principles of the Declaration
of Helsinki. The study protocol was approved by the ethics
committee of the Federal State Budgetary Educational
Institution of Higher Education SSMU of the Ministry of
Health of Russia, written informed consent was obtained from
all patients before participating in the study.

Depending on the degree of stenosis of the major vessels of
the head and the neck (based on the stenosis degree evaluation
method NASCET — North American Symptomatic Carotid
Endarterectomy Trial), the patients were divided into three
groups (Table 1). In 446 patients (73.6% of the total number
of patients within the study), stenosis was identified without
hemodynamically significant damage to the major vessels
of the head and the neck (stenosis of 0-49%), in 85 patients
(14.0%) stenosis was between 50-69%, and the group of
patients with stenosis damage of 70% and above included 75
people (12.4%).

The pathogenic subtype of the ischemic stroke was identified
using the TOAST criteria, Trial of ORG 10172 in Acute Stroke
Treatment (1993): atherothrombotic, cardioembolic, lacunar,
or of other identified ethiology.

At the same time, the patients were divided into three
comparative groups: no history of stroke; one stroke; two cases
of IS and more (Table 2).

The comparison of study groups was performed against
the fact of history of first or second IS. In post-stroke
patients, the size of the ischemic site was assessed using
computed tomography (CT) scans of the brain, manifestation
of the neurologic impairment using the NIHSS scale
(National Institutes of Health Stroke Scale) and the degree
of its restoration, functional outcome of IS (Rankin scale,

Age
o o [ [ ]
1,2 1

% %
below 50 37 8,3 1 , 1,3 39 6,4
50-59 y.o. 86 19,3 17 20,0 15 200 118 19,5
6069yo. 142 318 19 224 35 46,7 196 324
70-79 y.o. 123 276 28 329 14 187 165 27,2
80andabove 58 130 20 235 10 133 88 14,5
TOTAL 446 100,0 85 100,0 75 1000 606 100,0

Table 1. Distribution of patients depending on the carotid stenosis
severity

Ta6bnuya 1. PacnpeaeneHue nayueHmos B 3aBucumMocmu om
cmeneHu Bblpa)XkeHHoCcmu KapomuaHoao CmeHo3a

126

Hayka n uHHosauuun B meguunHe T.9(2)/2024

Rivermead index). The study did not include patients with
hemorrhagic stroke and patients with adverse outcome of
disease.

All patients were examined by a neurologist and
underwent computed tomography (CT) of the brain with
contrast enhancement or CT angiography as indicated. Other
examinations included ultrasonic dopplerography of the
brachiocephalic arteries (BCA USDG), duplex ultrasonic
scanning (DUSS) of the vessels of the head and the neck
combined with color flow mapping (CFM). If necessary, other
studies, analyzes and consultations with relevant specialists
were carried out. Patients with stroke received therapy in
accordance with the standards of medical care for this disease,
and a set of rehabilitation measures was also carried out as part
of the first stage of rehabilitation.

The statistical analysis was performed using the SPSS
Statistics software suite, Ver. 27. Both parametric and
nonparametric statistical methods were used to analyze the
data in the study. The parametric methods included a t-tect
and regression analysis. Nonparametric methods were used to
analyze data that did not meet the requirements of normality
of distribution or homogeneity of variances and included the
Mann-Whitney test and Wilcoxon’s test. The assessment of
the distribution type was performed using the Shapiro-Wilt
test and Kolmogorov-Smirnov test.

The study used logistic regression analysis to assess the
relationship between the dependent variable (presence of
primary or recurrent stroke) and a set of predictors, which were
a set of clinical and instrumental data. Logistic regression was
used to estimate the probability of the occurrence of primary or
recurrent IS when changing the values of the predictors. The
critical level of significance when testing statistical hypotheses
was taken equal to 0.05.

m RESULTS

Analysis of individual risk factors is not a sufficiently
objective method for analyzing the risk of CVA in a patient,
since a combination of them is observed, as a rule. From a
practical point of view, the most promising thing is to study
a set of clinical and instrumental indicators that correspond
to the risk of developing a primary or recurrent stroke, which
is a reflection of the effectiveness of primary / secondary
prevention and requires special attention. The use of models
considering a complex of clinical and instrumental parameters
allows for a personalized approach towards assessment of their
dynamics in the course of primary and secondary prevention.

Regression analysis of a complex of clinical and instrumental
parameters of a group of patients without a history of stroke

Carotid
stenosis of 2
70% (n, %)

Carotid
stenosis
of 0- 49% (n, %)

Carotid
stenosis of
50-69% (n, %)

Patient group

No stroke history 223 (36,8%) 10 (1,6%) 3 (0.5%)
First stroke 134 (22,1%) 47 (7,8%) 20 (3,3%)
Second stroke 89 (14,7%) 28 (4,6%) 52 (8,6%)
TOTAL 446 (73,6%) 85 (14,0%) 75 (12,4%)

Note: n — total number; % — relative number from the total number
of patients within the study.

Table 2. Distribution of patients into study groups
Ta6bnuuya 2. PacnpedeneHue nayueHmoB No epynnam cpaBHeHus!
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comsony | P2 | o |

Constant term -0,537 0,079

Third-degree CHF 21,740 0,301 0,049 1,876
Stenosis on

opposite side 0,624 0,306 0,041 1,867
50-69%

Table 3. Predictor values in the equation of clinical and instrumental
indicators of groups of patients without a history of ischemic stroke
and having a history of ischemic stroke in the carotid territory

Ta6nuua 3. [Mokazamenu NPedUKMOPOB ypaBHEHUS KITUHUYECKUX
u UHCMpyMeHmalsbHbIX nokaszamenel 2pynn nauueHmosB
6e3 uwemMu4yeckozo UHCynbma B aHaMHe3e U C nepeHeceHHbIM
uweMu4ecKuM UHCynbmom B KapomuaHOM bacceliHe
and with a history of stroke demonstrated the participation of
a small number of regressors in the formation of the regression
model (Table 3).

The equation describing the probability of classification
of clinical and instrumental indicators as matching the risk of
development of the first stroke is as follows:

y= — 0,537+ 21,740%(3-degree CHF)+0,624*
(Stenosis on opposite side 50-69%)

The presence of significant concomitant diseases is a
separate risk factor for the development of IS, but their
presence aggravates the risks of stroke in patients with
stenosis of 50-69%. Thus, the presence of hemodynamically
significant carotid stenosis in the presence of a pronounced
comorbid condition in the form of grade 3 CHF can be
considered as an indication for its surgical treatment, since the
risks of developing IS increase by 1.8 times. It is known that
asymptomatic stenosis of 60% is accompanied by a probability
of stroke within 5 years in only 11% of cases [23].

The quality of the proposed model can be characterized
by the following indicators: -2Log-likelihood, Cox and Snell
R Square and Nigelkerk R Square, the values of which were
966.893; 0.016 and 0.022, respectively.

Wlthout hlstory With hlstory . Correct

Without history of
ischemic stroke

With history of 253 28

ischemic stroke 10,0

Table 4. Classification of clinical and instrumental parameters
of patients without a history of ischemic stroke and having
a history of ischemic stroke in the carotid territory

Tabnuya 4. Tabnuya knaccugukayuu nokasamersnel KIuHU4YeCcKux
U UHcmpyMeHmasbHbIX nokazamenell nayueHmoB u3 2pynn

6e3 uweMu4ecKkoz0 UHCy/ibma B aHaMHe3e U C NnepeHeceHHbIM
uwemMu4yecKuM UHCY/IbMoM B KapomuoHoM bacceliHe

Asymptotic 95%
confidence interval
Lower Upper
threshold threshold

0,483 0,569

Standard

Asymptotic

error significance

0,526 0,022 0,236

Table 5. The ROC curve area values when comparing clinical
and instrumental indicators of patients without a history of ischemic
stroke and having a history of ischemic stroke in the carotid territory

Ta6nuya 5. MNMokazamenu nnowadu nod ROC-kpuBol npu cpaBHeHuU
K/TUHUYECKUX U UHCMpPYMeHmasibHbIX nokasamenell nayueHmos

6e3 uwemMu4ecKoe0 UHCYIbma B aHaMHese U C NnepeHeceHHbIM
UweMu4ecKuUM UHCYIbMOoM B KapomuodHOM baccelHe
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Despite the completeness of the model, one cannot assert its
high quality with respect to its specificity (Table 4). According
to the general summary, the percentage of correctly identified
states is only 62.6%.

Table 5 shows the parameters of the ROC-curve of the
formed model (Fig. 1). It is to be noted that the model is not
sufficiently reliable for use in clinical practice. Not all risk
factors of stroke development are considered when building
the module. This is indeed supported by the volume of data that
was involved in the analysis. Thus, clinical and instrumental
data were limited to the results of vascular ultrasound, CT scan
of the brain, and the presence of concomitant diseases of the
cardiovascular system.

The next stage of the analysis was the study of factors
influencing the occurrence of recurrent stroke, which can
be interpreted as insufficient effectiveness of secondary
prevention of ischemic stroke.

The major predictors involved in the increase of the risk of
development of second stroke are shown in Table 6.

The equation describing the probability of development of
second stroke based on the analyzed complex of clinical and
instrumental data is as follows:

y= — 20,0 — 0,366%(Rankin2) — 3,564*
(Ht higher than 181 mmHg) — 6,306
(Stenosis on the focal side over 70%)— 5,700%
(Stenosis on the opposite side over 70%)

The quality of the proposed model may be characterized
with the following indicators: -2Log-likelihood, Cox and Snell
R Square and Nigelkerk R Square, the values of which were
28.037; 0.595 and 0.975, respectively.

The performance indicators of the model are shown
in Table 7. The model is characterized with a rather good
sensitivity and specificity of classification of a complex

s 2 B =
L S .

YyBCTBUTENBHOCTL

o
]
|

o
o

T T T T
0,2 04 0,6 0,8 1,0
1 - CneyupUYHOCTL

=
[=]

Figure 1. The ROC curve for the differences between the group
of patients without a history of ischemic stroke and having
a history of ischemic stroke in the carotid territory.

Pucynok 1. ROC-kpuBasi, ompakaroujast pasnudusi Mexoy
2pynnoli nayueHmMoB 6e3 uWeMuU4ecKo20 UHCYIbma B aHaMHe3e
U C nepeHeceHHbIM UeMUYeCKUM UHCY/IbMOM B KapOMUOHOM
baccelHe.
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Coefficient (B) St:pr(:,zll-rd m Odds ratio

Constant term -20,000 1478,916

Rankin2 -0,366 0,196 0,042 0,693
HT above 181

mmHg -3,564 1,685 0,034 0,028
Stenosis on

the side of the -6,306 1,514 0,000 0,002
site over 70%

Stenosis on

the opposite -5,700 1,661 0,001 0,003

side over 70%

Table 6. Predictors values in the equation of clinical and instrumental
parameters of patients with primary and recurrent ischemic stroke in
the carotid territory

Ta6nuya 6. lNokazamenu npedUKmOopOB ypaBHEeHUS KIUHUYEeCKUX
U UHCMpPYMeHmaribHbIX nokasamersel nayueHmoB ¢ NepBUYHbLIM U
NOBMOPHBIM ULUEMUYECKUM UHCY/TbMOM B KapomudHoM baccelHe

of parameters. The total percentage of correctly classified
conditions was 99.3%.

Table 8 shows the indicators of the ROC-curve of the
formed model, and its graphical representation is shown on
the graph (Fig. 2).

It was revealed that patients with carotid stenosis of more
than 70% after stroke have a high risk of developing a recurrent
stroke. Thus, correction of changes in the vessels of the carotid
territory should be considered as an important aspect of
secondary prevention of IS.

Taking into account the critical role of the preventive
approach in the management of neurological patients and
the global medical and social significance of acute vascular
pathology of the brain, continuous improvement of existing
diagnostic and rehabilitation approaches is necessary [26,
27], as well as complex stratification of risks [28] in the
development of the stroke [29, 30]. The introduction of

YyBCTBUTENBHOCTb
o o o
T2 %

o
()
|

o
[=]

T T T T
0,2 04 0.6 0,8 1,0

1 - CneunguyHoOCTb

o
(=}

Figure 2. The ROC curve showing the differences between the
group of patients with primary and recurrent ischemic stroke in the
carotid territory.

PucyHok 2. ROC-kpuBasi, ompaaroujast pasnuyusi Mexoy pynnol
nayueHmoB ¢ NepPBUYHbLIM U NOBMOPHbLIM ULLIEMUYeCKUM UHCYbmoM
B KapomuoHoM bacceliHe.
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Study group m Second stroke mg&gﬁg:,s

First stroke 99,7
Second stroke 365 129 97,7

Table 7. Classification of clinical and instrumental parameters of
patients with primary and recurrent ischemic stroke in the carotid
territory

Tabnuya 7. Tabnuya knaccugukayuu nokaszamenel KIuHU4YEeCKUX
U uUHcmpyMeHmarsbHbIX nokasamenell nayueHmMoB C NepBUYHbLIM U
NOBMOPHBIM UWEMUYECKUM UHCYJ/IbMOM B KapomudHoM bacceliHe

Asymptotic 95%
confidence interval
Lower Upper
threshold threshold

0,999 1,000

Standard
error

Asymptotic

significance

1,000 0,000 0,000

Table 8. The ROC curve area values when comparing clinical
and instrumental indicators of patients with primary and recurrent
ischemic stroke in the carotid territory

Ta6bnuya 8. Nokasamenu nnowadu nod ROC-kpuBol

npu cpaBHeHUU nokasamernell KITUHUYeCKUX U UHCMpyMeHmasbHbIX
nokasamerell nayueHmMoB C NepBUYHLIM U NOBMOPHbIM
uweMu4eckuUM UHCY/IbmoM B KapomudHoM bacceliHe

methods for modeling the pathological process, including
the use of regression analysis, provides prediction of the risk
of stroke, and makes it possible to develop new approaches
to effective prevention of patients with a combination of
comorbidities [31, 32].

m DISCUSSION

Carotid artery stenosis of varying severity as a comorbid
condition and a serious medical problem is characterized
by positive correlations with the age of patients and high
cardiovascular risk and depends on a number of other factors,
including, for example, smoking status, hyperlipidemia,
and male gender. Therapy of carotid artery stenosis may
include conservative medical and surgical methods, the
most accessible of which are carotid endarterectomy [33]
and carotid artery stenting [34]. Despite the fact that any of
the therapeutic approaches is aimed at reducing the risk of
cerebral ischemia and is an important aspect of primary and/
or secondary prevention of IS, the decision on the tactics of
surgical / endovascular intervention or the optimal choice in
favor of conservative medical treatment remains controversial
and difficult in many cases. Moreover, the level of restoration
of neurological deficiency in the early post-stroke period, and,
respectively, the rehabilitation potential directly depends on
the severity of atherosclerotic changes of the major vessels of
the neck and the head [35]. Therefore, a personalized approach
to the evaluation of exceptional features of the clinical and
demographical status of the patient, determination of the main
and dependent risk factors and, in particular, the degree of
influence of carotid stenosis on the course and prognosis of IS
[36] will definitely improve the treatment outcomes, optimize
care [37] and, in the future, reduce the probability of onset of
cerebrovascular accidents [38].

m CONCLUSIONS

The study found that hemodynamically significant stenotic
lesions of the great vessels of the head and neck, with carotid
stenosis values of 50-69%, significantly increase the risk
of developing ischemic stroke (IS) when combined with
cardiovascular system pathology. As a secondary prevention
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measure, it is crucial to focus on the degree of carotid stenosis.
Mathematical models indicate that a stenotic lesion exceeding
70% significantly increases the likelihood of recurrent ischemic
stroke (IS). Additionally, poor recovery from an initial stroke,
as measured by the Rankin Scale, is a significant predictor of
recurrent stroke.

Thus, carotid stenosis independently serves as a risk factor
for the development of acute cerebrovascular accidents (CVA),

HeBponorus

a finding corroborated by several clinical studies. Studying
the impact of a combination of factors on the likelihood of
primary and recurrent ischemic stroke, manifesting against
the backdrop of carotid stenosis, allows for a reduction in
the risk of subsequent vascular events. It also facilitates a
personalized approach to treatment strategy selection and helps
determine the optimal timing for preparing patients for surgical
interventions. »=
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AHHOTaums

Hens — onenka 3¢p$eKTUBHOCTHU aJITOPUTMA NeHCTBUM MeIUIIUHCKOTO IIepCo-
HaJla aM6y/IaTOpPHO-NOJIMKIIMHUIECKOTO yIpeXIeHHs IIPU IPOBeeHUH BTO-
PUYHOM IPOUIAKTHKY GoJle3Hel oueKk ¥ MOUeBBIBOSIINX ITyTel.
Marepuan u Meronsl. /|15 oneHku 3¢pPeKTUBHOCTH MPeJIOKeHHOTO ajl-
ropuTMa ObIIO IIPOBEJIeHO AaHKEeTUPOBAHKe Bpadell aMOyIaTOpPHO-TIOMUKIIH-
HUYECKHUX YIpexXJeHUH co cTakeM paboTrl 6osee 10 jeT no crenuanbHO
pa3paboraHHOMY OnpocHHKY (oneHka ot 1 1o 10 6ayutoB). [Ijist orieHKu co-
ITTACOBAHHOCTH MHEHUH Bpadell paCCIUTHIBAIA KO3GPUIMEHT KOHKOPAAIINHT;
BLICOKAsI CTelleHb COIVIACOBAHHOCTH MHEHHI Bpadell IIPY OLleHKe 0CHOBHBIX
TI0Ka3aTeieil CYNTaIM NPy 3HaueHuH kodddurmenta Kenpana W >0,7. Jns
OLIeHKYU 3HAYMMOCTH IIOJTy9eHHOro KodddUIeHTa KOHKOPAAKH OBUT pac-
CYUTaH KPUTEPH y% IpH ypoBHe 3HauuMocTH d <0,05.

Pe3ynbTaTsl. JJaHHEBINM aJITOPUTM MOXXeT ObITh MCIIOJIB30BaH KaK ajlbTepHaTHBa
CaHaTOPHO-KYPOPTHOMY JIeYeHHIO Il IPOPUIIAKTUKH 060CTpeHui boresHek
MOYeBbIIeIUTeJIbHOM CUCTEMEL.

BriBoasl. MenviKo-opraHyi3alliOHHbIe MEPOIIPUSTHS 110 BTOPUYHOM TPOodH-
JIaKTHKe 0060CTpeHMi H0or1e3Hel II0YeK ¥ MOUeBBIBOJISIIMX ITyTel, IpeiCTaB-
JIeHHBIE B aJITOPUTMe, TI03BOJISIIOT NOOUThCS YITydIlleHus 00Iero caModyB-
CTBU Y IAI[MEHTOB, COCTOSIHUX Ha JUCIIaHCEePHOM HabIIIoNeHuH. AJITOPUTM
TIOJTYYMJT TIOJIOXKHUTENTLHYIO OIeHKY Bpadel aMOy/1aTOpHO-TIOJIMKIMHUYEeCKUX
YUPeXIeHUH.
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An algorithm for secondary prevention of kidney
and urinary tract diseases in outpatient clinics

Aleksei V. Shulaey, Olga R. Radchenko, Yurii A. Knni
Kazan State Medical University (Kazan, Russia)

Abstract

Aim - to evaluate the effectiveness of an algorithm of the medical staff actions
during the secondary prevention of kidney and urinary tract diseases in an
outpatient polyclinic.

Material and methods. To assess the effectiveness of the proposed
algorithm, we conducted a survey among outpatient clinic doctors with job-
experience longer than 10 years using a specially developed questionnaire
(score from 1 to 10). To assess the consistency of doctors' opinions, the
Kendall's Concordance Coefficient (W) was calculated. W > 0.7 was
considered as a high degree of agreement between doctors' opinions. To

assess the significance of the obtained concordance coefficient, the y?
criterion was calculated at a significance level of a <0.05.

Results. Our analysis of the doctors' answers revealed that the proposed
algorithm can be used as an alternative to sanatorium treatment for the
prevention of exacerbations of urinary system diseases.

Conclusion. The medical and organizational measures for the secondary
prevention of exacerbations of urinary system diseases, embodied in the algorithm,
allow for improving general well-being in patients under dispensary observation.
The algorithm was positively assessed by doctors of outpatient clinics.
Keywords: secondary prevention algorithm; diseases of the urinary system.
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O6LLEeCTBEHHOE 300POBbLE, OPraHM3aLms
1 COLMOIIONs 34paBOOXPaHEHMS

m BBEJIEHUE
CTpaTEFH‘{ECKOﬁ 1LIeJIbI0 MacIITabHOM MOJIEPHU3AIMU OTede-
CTBEHHOTO 3[]paBOOXPaHeHs SBJIsieTCs] IOBbIIIIeHHe KauecTBa
Y JOCTYITHOCTH MeIUIHUHCKOM oMoty [1-5]. Jliist aToro Heo6-
XOJIUMBI He TOJIbKO COBPeMeHHbIe IMarHOCTHYeCKHe MpoLeyphl,
JledeHUe U peabunuTanus, Ho U 3¢deKTUBHbIe METONbI BTOPHY-
HOM TpodUIaKTUKY. TaK, COITIaCHO UCCIIeIOBAHUSM, Y AIeHTOB,
CTPaJIAlOIIMX YPOIUTHA30M, YAaCTOTa PelUAKBOB B TedeHHe [1epBo-
ro rofia iocruraet 23%, a B TedeHue 5—10 siet nocie maHudecra-
1y 3aboneBanust — 50% [6, 7).

CoBepIlIeHCTBOBAHUIO METO/IOB BTOPUYHOM NPOGUIAKTUKU
IIOCBSIIIEHO MHOXeCTBO paboT [8-12]. IIpu 3ToM BOJIBUIMHCTBO
aBTOPOB OTMeYaeT Psifi IPEeISTCTBUH B IPOBeJIeHUH IUCIIAHCEePHO-
ro HabJIIoeHys 3a [allMeHTaMu ¢ 60J1e3HIMU MOYeBbleIUTellb-
HOM cUCTeMbl. JTO U ieULUT KaJJpOB B aMOyIIaTOPHO-IIOJIUKIIU-
HuueckoM 3BeHe [9, 13-20], 1 HexxesaHMe MTanMeHTOB (0COOEHHO
TPYIOCIIOCOOHOTO BO3pacTa) MPUXOIUTh B TIOJIMKJIMHUKY Ha Me-
IWITUHCKUIM OCMOTP BHE 00OCTPeHUs], ¥ HexBaTKa y MeIUIIHH-
CKOT'0 IlepcoHajla BpeMeHH [JIs CBOeBPEMEeHHOI0 OIIOBelleHHs
IallMeHTa 0 HeoOX0AMMOCTH IIPUATH IJIs1 00C/IeJOBaHus, a TaKxKe
TPYIHOCTH (10 MHEHHIO MTAllIeHTOB) TIPH 3aIKCH JUTS IIPOBEIIeHUs
JIMarHOCTHYEeCKOTo 00CIIeI0BaHus U IINTeIbHOCTb IPOXOXKIeHHs
BCeX HeoOXOIMMBIX AWarHOCTUUeCKUX UccileoBanmii [9, 11, 15].

B cI0XUBIIMXCS YCIIOBUSX IIPUOPUTETOM B OPraHU3allK OKa-
3aHHMS MeUIIMHCKOM IIOMOIIU AJIsl POCCUMCKOTIO 3/IpaBOOXPaHeHUs
JOJDKeH CTaTh, 10 MHEHHUIO UCCIlefloBaTeslel, TPopUIaKTHIe CKUM
nozixoyt «MepuiiHa 411» [18]. ABTOpHI IIpesIararoT UCHOJIb30-
BaTh IIpOrpaMMHBIe CpeJiCTBa JJIsl AUCTAaHIIMOHHOTO KOHTPOJIS
COCTOSIHUSI 30POBbsI U TeJleMeTULIMHCKYe TeXHOJIOTHH IIPY OKa3a-
HUH ypOJIOTHYeCKON MeUITMHCKOH IIOMOoIIY HarueHTam [21-23].

CoBepllIeHCTBOBaHHe METO/IOB U TAKTUKY JIeueHus] IallieHTOB
¢ 3a60J1eBaHMSIMU MOYeBbIIeJIUTe/IbHOM CUCTeMbl, BHeJIpeHNe Bbl-
COKOTEXHOJIOTMYHBIX, MaJIOMHBAa3UBHBIX METOIIOB JIeYeHUs [IPH-
BeJIM K TOMY, YTO BBDKHMBAeMOCTb IIallMeHTOB IlepecTajla ObITb
€TUHCTBEHHOM 11eJIbIO JIeYeHHs U BaKHBIM acClIeKTOM MeJUIHH-
CKOM J1esiTeJIbHOCTHU CTaJI0 COXpaHeHHe KaueCTBa XKU3HHU Ialu-
eHToB [14, 24, 25].

ITpu 3TOM Kak 3apyOeXKHBIMY, TaK U OT€YeCTBEHHBIMU ClIelHa-
JIMCTaMU OTMedaeTCs], YTO BAXKHYIO POJIb B CUCTeMe peabWIuTaluy
JIMCIaHCePHbIX OOJIBHBIX U IPOGMIAKTUKY OCJIOXKHEHUH B ypoJIO-
I'MYecKO IPaKTHKe UrpaeT Tepalius ¢ IpUMeHeHreM OaIbHeoI0ru-
YeCKHX JiedeOHbIX PaKTOPOB B CAHATOPHO-KYPOPTHBIX YCJIOBHSIX.
Jocruraercs cToiKas U AJIMTeNbHasi PeMUCCHS: MUHepaJlbHble
BOJIBI «BBIMBIBAIOT» ¥ OaKTePHAIbHOTO areHTa, U MPOLYKTHI ero
SKU3HeJesTelIbHOCTH, a Takyke MeJIkKie KaMHU Y KPUCTaJUIbI Conleit
13 MOYeBBIBOJISIIIIEN CUCTEMBI, CO3/IaBasl YCJIOBUSI IJIs BBI3ZIOPOB-
Jenus [2, 26-28].

OpHaxo Hallle paHee UCCIIe[JOBaHKe, IIOCBSIIIEHHOe U3Y4eHUI0
YPOBHSI BOCTPeOOBAaHHOCTHU YCIIYT, IPefoCTaBIIsIeMbIX peruo-
HaJIbHBIMU CAaHAaTOPHO-KYPOPTHBIMH OPraHU3alMsIMH, a TaKxkKe
OlLleHKe UX pecypCHOH 6a3bl U BO3MOXKHOCTH peaii3alliy Ipo-
rpaMM [0 BTOPUYHON IPOUITAKTHKe, [T0KA3aJI0, YTO IAlUeHThl
TPYIOCIOCOOHOTO BO3pacTa Ha CErOfHSIIHUI JleHb He 00/IafialoT
JOCTaTOYHBIMU BO3MOXKHOCTSMHU JJISL €XKEeTOIHOTO ITPOXOXKIeHHs
peabwIMTaluy B CaHaTOPHbIX ycnoBusix [29]. IloaTomy Brocien-
CTBUM MBI IIPOBEJIM OTKPBITOE OJHOIIEHTPOBOE ITPOCIIEKTHBHOE
C T'PYIIIOM KOHTPOJISL UCCllefIoBaHKe BO3MOXHOCTH IIPUMeHeHNs
MUHepanbHON BOAbI ISl IPOGMIAKTUKY 000CTpeHuil bone3Heit
IIOYeK U MOYEBBIBOASINMX ITyTel C AUCTAHIMOHHBIM KOHTPOJIEM
COCTOSIHUS 30POBbsI 1 CAMOUYBCTBUSI AIIMEHTOB MEeIUIMHCKUM
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nepcoHasioM Ha 6aze ['AY3 «l'oponckas nonukivHuka Nel8y» r.
Kazanu. HemenukaMeHTO3HOe JleueHMe BKJIIOYAJIO B cebs: Ha-
3HaueHMe BCeM IallMeHTaM ClellMaJbHON JueThl, pU3nIecKont
AKTUBHOCTH (TIPeANMCHIBANICS MUHUMAJIbHBIM JIBUTATEIbHBINA
PeXHUM He MeHee 5 ThIC. IIIaroB B JIeHb) U IUTHEBOUM pexxum (oc-
HOBHasl — 5-6-KpaTHBIN [IpHeM MUHEepaJbHON BOIBI U3 pacyera
4 my/kr B TedeHue 28—32 Hel; KOHTPOJIbHAS IPYIINA — IUTHEBOM
pexxuM 6e3 ocobeHHoCTel). [laHHOe HccrenoBaHue 6110 o106pe-
HO JIOKaJIbHBIM 3Th4deckuM KomutetoM PI'BOY BO «Kazanckwuit
I'MV¥» Munznpasa Poccun (tipotokoi Ne6 ot 25 uronst 2019 roma)
Y MOKa3aJ10 3¢ppeKTUBHOCTh MPUMeHeHws oT00HOT0 criocoba mpo-
¢dunakrideckoro BMenareabCcTBa. OCHOBHAS YaCTb JAHHOTO KITH-
HHYECKOT0 UCCIIe[JoBaHus ObuIa ory6rnrkoBaHa Hamu pasee [30].

m [TEJIb

Ouenka 3¢eKTUBHOCTH aJrOpPUTMA JEHCTBUN METUIIMHCKOTO
IepcoHajia aMOyJIaTOPHO-IIOIUKIMHIYECKOTO yUPeXXIeH s IpU
[IPOBeJleHUY BTOPUYHOM IIPOPUITAKTHUKY Dose3He IIoYeK U Mode-
BBIBOJISIIIUX IIyTeH Y TPyAOCIOCOGHOTO HaceleHusl.

m MATEPHUAJI 1 METO/IbI

s orienku 3¢pPpeKTUBHOCTH NPeAIoKeHHOT0 allrOprUTMa BTO-
PpUYHOM TPOPUIAKTHKY (PUCYHOK 1) ObUIO IPOBENeHO JBYX3Tall-
Hoe riccilefioBaHye. Ha repBoM aTarne 6bU1H NofBeieHbI UTOTH aH-
KeTHPOBaHMs T10 PyCCKOSI3bIYHOM BepCUM BHCKOHCHHCKOM aHKeThI
WISQOL nanyeHToB, y4acTBYIOIIMX B OPraHU3aIl[MIOHHOM 3KCIIe-
pUMeHTe 10 IPUeMy MHUHEpaNbHO#H Boyibl. [IpoBenieH pacyer «cyM-
MAapHOTO0 MHJIeKCcay 110 IKajie JIkepra 1o 4 noMeHaM (conuasbHOe
BIIUsIHYE, SMOIMOHAJIBHOE BIIMSIHUE, BIIMSHHE Ha 37I0POBbE U BIIH-
sIHHMe Ha )XU3HEeHHYIO aKTHBHOCTB), M JJaHa KOMIIIEKCHAs! OIleHKa
KaJyeCTBa XXU3HU OOJbHBIX (pucyHKH 2-5). Ha BropoM sTarie 66010
IIpOBeJleHo OHJIalH-aHKeTHpoBaHue (https://goo.su/uhrsv) Bpadei,
OCYIIEeCTBIISIOIINX AMCIIAHCEPHOEe HAOMIOIeH e 3a TalleHTaMH C
G0J1e3HIMH [T0YeK U MOUEeBBIBOISIIMX ITyTei. OTBETUTh Ha BOIIPO-
CBI aHKETHI OBUIO MPEIVIOKEeHO YYaCTKOBBIM BpayaM-TepareBTaMm,
BpavaM obI1ieli IPaKTHKY, BpadaM-XHUpypraM 1 BpadaM-ypoJsiora,
TaK KaK [JIAHOBAsI IepBHUYHAsI MEJIMKO-CAHUTAPHAsl IIOMOIIIb, BKJTFO-
Jasi [IPOBeJieHHe NUCIIAaHCePHOTo HabJTrofieH s, B aMOyIIaTopHO-110-
JIMKJIMHIYECKHX YIPeXIEHHSIX OKa3bIBAeTCsI IMEHHO 3THMH CIIElH-
aymcramu. KpoMe IacropTHO# YacTH, B KOTOPYIO BOIIUIH BOIIPOCHI,
KacaroIfecs 11071a, BO3PacTa, CIIeNHaNbHOCTH U CTaXka paboThl, B
AHKeTy ObUTH BHEeCeHbI BOIIPOCHI, TI03BOJISIOIIYE Oy YUTh MHGOP-
MaIIMIO O KOJIMYeCTBe JMCIIAHCEePHBIX NAallHeHTOB, OCMOTPEHHBIX
3a HeJleJTio; 0 YacToTe 060CTpeHui Goie3Hei MOYeBbIIeTUTeIbHON
CHCTEMBI, C KOTOPBIMH NAIMeHTHl 06PaIaloTCs B METUIUHCKYIO
OpraHM3anuio; 06 UMeIoIeMCs Y Bpauell OIbITe [0 UCIIONTb30Ba-
HUIO TTUTHEBOM MUHEpaJIbHOM BOJIBI B peab INTalliK HalleHTOB
u npoduaktike oboctpennit. OUH U3 BOIPOCOB aHKETHI GBI
OTKPBITHIM (OJJTHAKO BO3MOXKHOCTb OTBETHTh Ha HETO GbLIa TOJIBKO
y TexX PecIlOHIIeHTOB, KTO OTMETWI B IIPebIAyIeM BOIIPOCe, 4TO
Ha3HaYaeT MMHepaJIbHYIO BOJY TTAlleHTaM), ¥ IIOCBSIIIEH TOMY, Ka-
KYF0 BOZly OOBIYHO Ha3Ha4aeT Bpad Il IPOGUIaKTUKY 060CTpeH i
U penuIMBoB Gosle3Hell MOYeBBIIeNIUTENIbHON CUCTeMBL. Bxiito-
YeHHe JaHHOTO BOIIPOCa OBUIO IPOMKTOBAHO HEOGXOIUMOCTBIO
cbopa nHbOpMaNMK B OTHOIIEHHH 060CHOBAHHOCTY Ha3HAYEHUS
MapK¥ MUHEPaIbHOH BOJIBI ISt HPOGIIIAKTHYECKOTO BO3NEHCTBHS.
OcraBIvecs BOIPOCH! ObUIH NOCBSIIIEHB! OlleHKe 3G ¢eKTHBHOCTH
HPeJIOKEeHHOT0 alITOPUTMA — Ha 3TH BOIIPOCHI OTBEYAIIH TOJIBKO
BpayM roCyJapCTBEHHOTO aMOy/IaTOPHO-NOJIMKIIMHUYIECKOro y4-
PeXx/ieHus], CO cTaxkeM paboTsl 6osiee 15 JieT, UMeroIye OIBIT B
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PucyHok 1. Anzopumm delicmBuli MeOUUUHCKO20 nepcoHana
npu HasHa4YeHuUU numbeBol MuHepasbHol BOObI nayueHmam
mpyoocnocobHoe2o Bo3pacma Kak Memoo BmopuyHoU
npocpunakmuku 6onesHell MoYeBblOenumenbHol cucmemsi.

Figure 1. An algorithm for medical personnel when prescribing
drinking mineral water to patients of working age as a method of
secondary prevention of the urinary system diseases.

BeJleHUH IALMeHTOB, IIPUHUMAIOIINX NMUThEeBYI0 MUHEPAIbHYIO
BOZly 110 Ha3HA4YeHHIO WIM PeKOMeH[alMy Bpada. Takux creru-
aJIMCTOB OKa3ayoch 48 genosek (25,14% u3 183 cnenuaaucTos,
IIepBOHAYa/IbHO IPUHSBIIMX Y4acTHe B OIpoce).
Crarrctideckast 06paboTka pe3ysbTaToB aHKeTHPOBAHUSI [TPO-
BOIIMJIACh C MCIIOJIb30BaHKMeM Makera nporpamm Microsoft Office
(Microsoft Excel). O6paboTka pe3ysisTaToB NCCIIeIOBAHMSI BKITIOYA-
JIa IPHMeHEeHe MEeTOJIOB ITapaMeTpUYeCKoi CTAaTUCTUKU: IS KOJIH-
YeCTBEHHbBIX MTepeMeHHbIX ObITM PACCIUTAHBI CPeIHHE BeTUIHHBI
u onmbKa CcpeniHel apugMeTH4ecKoil; JOCTOBEPHOCTDb Pa3iIMiHii
cuuTai 1o kputepuro CrbiozieHTa (t>1,98; ipu ypoBHe 3HaYUMO-
ctu p<0,05). JIy1s1 OIleHKH COTIaCOBAaHHOCTH MHEHUi Bpauei 6bu1
paccuuTad K03hGUITHEeHT KOHKOPIAIWH; BHICOKas CTeTleHb COria-
COBAaHHOCTH MHEHH# Bpayuelt Mpu OlleHKe OCHOBHBIX TTOKa3aTesiei
CUUTAJIM NP 3HaueHUH Koadduimenrta Kengana W >0,7. Ilns

www.innoscience.ru

BIHsIHYE (45 MaKCUMAaJTbHO BO3MOXK-
HbIX 6ayuioB): ¢ 37,15+8,33 Gamna
10 43,67+2,31 Gana; BivsiHUe Ha 3710poBbe 35,25 (40 Makcumans-
HO BO3MOXKHBIX 0aiioB): ¢ 30,31+6,14 6aia 1o 39,67+4,58 Gasnia;
BJIMSIHUE HA )KU3HEHHYI0 aKTUBHOCTD (15 MaKCHMAaJlbHO BO3MOXK-
HbIX 6ayuioB): ¢ 11,23+4,46 6amna no 14,2+0,64 6aia, Torma Kak
B IpYIIie KOHTPOJIs 3HAYEHMS T10 ITKAaM OCTAJTUCh (aKTUIeCKH
Ha IpeXkHeM YpOBHe.

Ipu oreHke KauecTBa JKU3HU MAIIMEHTOB C MOYeKaMeHHOMH
60J1e3HBIO0 OBUIM OTMEYeHHI ClleflyIolnre 0COOeHHOCTH: Hosee
HHU3KKe 3HAYeHHs M0 BCeM IIKajaM M0 CPaBHEHWIO C MalueH-
TaMH C MUeJIOHepPUTOM KaK B OCHOBHOM, TaK M B KOHTPOJILHOM
rpymmnax. Takum 06pa3oM, MOXKHO YTBEPXKIATh, 4TO CyOBLEKTUBHO
MoueKaMeHHast 60J1e3Hb IePeHOCUTCS TTAIeHTaMH TsDKesiee, T.K.
3TO OTPaKAeTCst Ha BceX Ccdepax uX XKU3HenesTeslbHOCTH. OTHAKO
TIOJTyYeHHbIe Pe3y/IbTaThl IOBTOPHOTO aHKeTHPOBAHUSI MAIIMEHTOB
OCHOBHO¥ TpynIibl (TOCJie 3aBepIiiieHrs] IpreMa MUHepaibHOM
BOJIbI) ITOKA3aJIH YITy4IlIeHHe CaMOYyBCTBHSI T10 ITKAJIe «BITHSHUEe
Ha 3710poBbe» (12,01+3,2 6aina, t=2,13; p<0,05) (pucyHoxk 3).

VnydilieHHe CaMOYYBCTBHsI TIAIUEHTOB C YPETPUTOM TaKKe
TIONITBEPXKIAETCS TAHHBIMH, TTOJTyYeHHBIMH TIPH OT[eHKe KauecTBa
sku3HK. Tak, y Bcex HaOMIONABIIUXCS MAlUeHTOB (OCHOBHOM U
KOHTPOJILHOM IPYTII), MPOIIEIINX aHKETUPOBAHKE TT0 OTIPOCHUKY
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OcHoBHas rpynna ¢ AvarHo3om
nuenoHedpput
(n=16:7 MyXX4MH 1 9 XEHLLVWH)

nvenoHegpuT

——[l0 npuemMa MuHepanbHo BoAb!
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= = =[locne npmemMa M1UHepanbHoi BoAbI
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KoHTponbHas rpynna c AvarHo3om

(n=10:4 My>XX4MH U B XEHLLNH)

———[lepBblii (BKIO4YEHNE B NpOrpammy)

== == [OBTOPHbI (cnycTs 30+4 OHA)

OMouuoHanbHoe
20 BrusHue

SKM3HEHHYI0 aKTUBHOCTD (15 MaKcHMasbHO BO3MOXKHBIX
6ayuios):c 10,17+3,08 mo 11,84+2,42 6awa. B rpymne xoH-
TPOJISI 3HAYeHUs T10 LIKaJIaM OCTa/IMCh Ha IIPeKHEM YPOBHe.

Y nanveHToB C HUCTUTOM JIOCTOBEPHOIO YITyUIlIeHUs
II0KazaTesiell KadeCTBa XKU3HM HAaMU BBISBIIEHO He ObLIO
(pucyHOK 5).

Ha Bropom sTare rccienoBaHust HaMU ObUT pa3pabo-
TaH, 000CHOBAH U alipoOHUPOBaH aJITOPUTM JIeHCTBUIN Me-
JIULIMHCKOTI'O [lepcoHasia aMOyIIaTOPHO-TIONMKIIMHIYEeCKOTO
yupeXXzieHus YU IPOBeJJleHN BTOPUYHOM NPOUIaKTUKA
060CTpeHUi IIpU O0JIe3HAX [TOUeK ¥ MOYeBbIBOASIINX Y-
Tel, 3aKJIIOYAIOIINNCA B IIPYeMe INallMeHTaMH ITUTheBOU
MUYHepaJIbHOW BOJBI B IOMAIIIHUX YCIIOBUSIX C IPUMEHEeHH-
eM [MCTaHIIMOHHOI'O MOHUTOPUHTA COCTOSHHUS 3[10POBbS
Y CaMOYyBCTBHS IAI[UEHTOB.

Ha BropoM ararie vccrenoBaHus B OIIpOCe NPUHSIN y4Ya-

PucyHok 2. CpaBHUmesbHble nokasamesnu Ka4ecmsa XU3HU (N0 0NpPOCHUKY
«BuckoHcuHckasi aHkema») nayueHmoB OCHOBHOU U KOHMpPosibHOU 2pynn
C duazHo30M nuesioHegpum A0 U nocse npuemMa MuHepasbHol BOObI.

Figure 2. A comparison of life quality indicators (according to Wisconsin
Questionnaire) in patients of the main and control groups with a diagnosis

of pyelonephritis before and after drinking mineral water.

crue 183 crnenuanucra, U3 HuX: 156 Bpaueii-TepaneBToB,
11 Bpaueii o611l NPAaKTUKK U 14 Bpauel-Xupypros 1 ypo-
JIOTOB, OKA3bIBAIOIIUX I1ePBUYHYIO MeJJUKO-CAaHUTApHYIO
IIOMOIIb B aMOYJIaTOPHO-TIOJIMKIMHAYECKUX YIPEXIEeHUIX
r. Kazanu. 1o mony onporieHHble paclpefenuinch cie-
nytomM obpasom: 86,34% sxeHuwH U 13,66% mMy>x4uH.
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(n=11: 10 My>41H 1 1 XeHwuHa)

—— [lepBblit (BKKOYEHWE B nporpammy)

D MOUUOHANbHOE
Bnusue

Cpennuii ctaxx pabotbl coctaBui 16,34+5,67 roma; npu
aToM 18,58% Bpaueil ykasanu, 4To COBMelIalOT paboTy.
Bpauu TepanerTrdeckoro npoduis OTBETHIIM, 9TO 33 He-
JeJtro paboTy CO CTAlMOHAPHON OHH IIPOBOZSIT AUCIIAHCEp-
HBII [IpHeM 2—3 MaIUeHTOB, BPAYH-YPOJIOTH OTMETHIIH OT
10 o 27 yenioBek C KOMMEHTapHUSIMU O TOM, YTO MHOIHe
obpalaTcs B TedeHue roja moBTopHo. Ha onbiT Ha6mo-
JIeHUs 32 TaIlMeHTaMy, IPHHUMAIOIIMMUA MUHepanbHyIo
IIUTHEBYIO BOATY B MPOGUIAKTUYECKUX [eJISIX, yKa3anu 82
(44,8%) Bpaya, 4elt cTax paboThI B aMOYIIaTOPHO-TIONHKITH-
HUYeCKUX yupexx/leHusx cocTaniisil 6onee 10 ner. Ha Bo-
IIPOC O MapKe Ha3Ha49aeMOoM BOJIbI OBbUIM IaHEI CIIeYIOIIIHe
otBeThl: «EccenTykmy, «Hapaany, «Bopxxomny, pexxe Bpa-
91 peKkoMeH0BanH «Bomkanky». 10 Bpadeit 0CTaHOBUIIH
cBoii BbIOOD Ha Bofie “Donat Mg”.

JlaHHBIe, MOJTyYeHHBIe IIPY aHaIM3e TIepBOH YacTH aH-

PucyHok 3. CpaBHumerbHble nokasameru Kad4ecmsa XU3HU (N0 ONPOCHUKY
«BuckoHcuHcKasi aHkema») nayueHmoB OCHOBHOU U KOHMPOsbHOU 2pynn C
duazHo30M Mo4yekameHHasi 6os1e3Hb 00 U nocse npuema MuHepasbHol BOObI.

Figure 3. A comparison of life quality indicators (according

to Wisconsin Questionnaire) in patients of the main and control groups with a

diagnosis of urolithiasis before and after drinking mineral water.

«BUCKOHCHUHCKasl aHKeTay, TIPY NEepBOM TIOCEIeHHH OTMevallach
HEYIOBJIETBOPEHHOCTh OOIIMM COCTOSIHUEM, BhIDAKeHHasl B TIep-
BYIO O4Yepe/ib BIIMSHUEM Ha COIMAIbHYIO aKTUBHOCTD U COCTOSIHHE
310poBbsi. CyMMapHBIH UHIIEKC, OL[eHeHHBbIH 110 IiKasie JIukepTa rno
4 nomenam, cocrasui 88,83+30,01 6amna (u3 140 MakcManbHO
BO3MOXHBIX OaJlIOB) AJIs1 OCHOBHOM rpymibl U 84,98+26,4 Ganna
B KOHTPOJIHHOM ¥ HE UMEJT CTATUCTUYECKH JIOCTOBEPHOM Pa3HHIIbI
(t<1,98; p>0,05). ITo maHHBIM MOBTOPHOTO AHKETHPOBAHHUS TIOCIIE
OKOHYaHWUsI TIpHieMa MUHePaTbHOM BOJIbI CPETHHE 3HaYeHHsI [0 BCeM
TIOKA3aTeNsIM KauecTBa )KU3HU YBeTUUWINCh B OCHOBHOM TpyIITe
(pucyHOK 4): corpasibHoe BivsiHue (40 MaKCUMAabHO BO3MOXKHBIX
6asutoB) ¢ 24,69+9,67 6asna o 32,6+8,87 6asuia; SMOIMOHATILHOE
BiMsiHUE (45 MaKCUMaJTbHO BO3MOXKHBIX 6aiuioB): ¢ 28,96+10,46 mo
34,1+12,21 6asua; BiusHUE Ha 3M0poBbe (40 MakCHMMaJIbHO BO3-
MOXHBIX GaiioB) ¢ 25,01+7,83 mo 30,8+8,6 6asa; BiusHue Ha
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KeThl, TI03BOJISIFOT HaM YTBEpPXK/aTh, YTO Bpa4yd, KOTOpbIe
IIPaKTHKYIOT IPOUWIAKTUKY 060CTpeHUI bone3Hei nodek
Y MOYeBbIJIeJIUTEIbHOM CUCTEeMBI IIPH [TOMOIIY Ha3HAYeHUSI
[IUTHEBOT'O ITPHeMa MUHEepaJIbHOW BOJIbI, K HA3HAYEHHIO MU-
HepaJIbHbIM BOJIbI IOJIXO/ISIT IIPABWIBHO (B COOTBETCTBUH C
PeKOMeHIAMSIMU K JiedeGHOMY NPUMEHEeHHIO, TIPefICTaB-
sendbiMU B ipwiokenun A TOCT P «54316-2020. Bomst
MHHepaJibHbIe [IPUPOIHbIe IIUTheBble. ObIIIYe TeXHUYeCcKue
YCIIOBUSI»).

Bropast yacTb aHKeTbI, BKIIFOYaBIIIas PeyIOKeHHbIN alrOpUTM,
6bU1a JIOCTYITHA TOJILKO TeM PecrioHjieHTaM (48 4enoBek), KOTopbie
SIBJISUTMCH Bpa4aMu aMOyJIaTOpPHO-MOJIMKJIMHIYECKOTO 3BeHa, CO
craxeM paboTel 6oree 15 jieT 1 UMenu onbIT B HaGTIONeHUH 3a
MaryeHTaMy, IPUHUMABIITUMHU 7T MPOPUITaKTUKH 060CTpeHuH
6osie3Hel MOYeBbIIETTUTEeNIbBHOW CUCTeMbl MUHEPAJIbHYIO BOTY.
Bpauam mpesjiarayiock O1eHUTh aJlfOPUTM C TOYKH 3PEHHUsT CBOe-
TO KJIMHWUYIECKOTO OIIbITa, OTBETHB HA Psi/l BOIPOCOB. Pe3ynbrare
TpeJiCTaB/IeHbl B Taoumre 1.

B anroputm BXOOUT: MpOrpamMMa KOHCYJIBTHPOBAHUS MAllH-
€HTa, COCTOSIIero Ha J[-y4eTe (IIePBUYHBIA U 3aKITIOUUTEIIbHBIA
[IpHeM); TUCTAHI[UOHHBIH (y/IaJIeHHBIH) KOHTPOJIb CAMOTYBCTBHS
TAIMeHTa MeIUIIMHCKUM PAaGOTHUKOM (Y4aCTKOBBIM BPAuOM HJIH
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OcHoBHas rpynna ¢ MarHo3oM ypeTput
(n=23: 10 MyX4MH 1 13 eHLINH)
«—— [lo npyemMa M1UHepanbHo1 BOAb!
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CouuansHoe
Brusnue

SMO[LUDHUJH:-HCIE
Bnusrue

Brusmue na
ICUBHEHHYIO
akmu6rocms

Brusnue
Ha 390pobbe
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PucyHok 4. CpaBHUmMenbHble nokasameru kKa4ecmsa XU3HU (N0 ONPOCHUKY
«BuckoHcuHckasi aHkema») nayueHmoB OCHOBHOU U KOHMpPOosibHOU 2pynn
€ duazHo30M ypempum 00 U Nocjie npueMa MuHepasbHoU BOObI.

Figure 4. A comparison of life quality indicators (according to Wisconsin

Questionnaire) in patients of the main and control groups with a diagnosis
of urethritis before and after drinking mineral water.

OcHoBHas rpynna c AnarH03oM UncTutT
(n=10)
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KOHTpOJ‘IbHaﬂ rpynna c AnarHo3oM UncTut
(n=9)
— [epBbiit (BKNIOYEHWE B Nporpammy)
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PucyHok 5. CpaBHUmernbHble Noka3ameJsu Ka4ecmsa XUsHU (N0 ONPOCHUKY
«BuckoHcuHcKas aHkema») nayueHmoB 0CHOBHOU U KoHmposbHol epynn ¢
duazHo30M yucmum 00 U nocne npuemMa MuHepasnbHol BOObI.

Figure 5. A comparison of life quality indicators (according to Wisconsin

Questionnaire) in patients of the main and control groups with a diagnosis of
cystitis before and after drinking mineral water.

Kputepuii ouieHkun

OBLLECTBEHHOE 300POBbLE, OPraHW3aLms
1 COLMOIOTUS 30PaBOOXPaHEHMS

CpeHUM MeUIMHCKUM I[IePCOHAJIOM — YYaCTKOBOU Me-
IULIMHCKOM CcecTpoi) aMbyIaTOpHO-IONMUKINHUYECKON
CITY>KOBbl; IlepedeHb BOIIPOCOB, HeOOXOIHUMBIX AJIsI KOHTPO-
JIS1 CAMOYYBCTBUS [TALIMeHTa IPY «TeslepOHHBIX BU3UTAX»
(TIpezicTaBiIeH OTHENbHO) M YacTOTa UX IPOBeNeHus; KO-
JINYECTBO U TlepedyeHb MUHHUMAJIbHO HeOOXOIUMBIX JTHa-
THOCTHYECKUX MAHUMIYIISAIMA U OCMOTPOB; 060CHOBaHME
TiepeyHs 1oKa3aresiei Jijist OrleHKH 3¢ peKTUBHOCTH Mpo-
BeJIEHHOTO MPOQUIAKTHYECKOTO BMEIIATeIbCTBa.

m OBCYXKJIEHUE

I'pynma Bpadeii-creiuanycToB, IPUHUMABIINX y4a-
CTHe B OIlpoce, UMeJla AOCTATOYHBEIN CTaXk paboOTHl B
amMOyJIaTOPHO-TIONIMKIMHUYIECKUX YIPeXKAeHUSX U OIBIT
HeIoCcpe/ICTBEHHOT'0 ITPOBeIeHKs! IUCIIaHCepHOTo HabIo-
JleHHUs 3a TalMeHTaMu ¢ O0JIe3HSIMU MOYeBbI/leIUTellb-
HOW CHCTEMBI, YTO CBUIETENIbCTBYET 00 X BO3MOXXHOCTH
OIIeHUTb 3PPEKTUBHOCTH MPEJIOKEHHBIX B aJITOPUTMe
peabMIINTallMOHHBIX MEpPOIIPUSTHI Ha OCHOBAaHUU MHOTO-
JIeTHEH KJIMHUYeCKOU MPakTHUKU. Heo6XomumMo oTMeTHTb,
YTO BpayM HNOJIMKIIMHUKY B 11€JIOM [TO3UTUBHO OIIEHUBAIOT
BHeJIpeHHe IIpeJjlaraeMoro ajlfOpUTMa Kak AOTOHUTEIIb-
HOT'O MEpOTIPUSTHS TIPY MPOBEJIeHUH JUCIIaHCepHOH pa-
60TBI, OTMeYasi TIPH 3TOM BepOSITHOCTh MOJIOXKUTEJILHOTO
a¢dexra s nmanueHToB. B yacty, kacaroierics Bo3-
MOXHOCTH TIPOBeJIeHHs] TUCTAHIIMOHHOTO MOHUTOPHHTA
COCTOSIHUS TTAIMEeHTOB, MPeJIOKeHHbIN aJITOPUTM CO-
IJIacyeTcsl C IIPOBe[leHHBIM paHee HccienoBaHueM M.IO.
[pocsiHaMKOBa U coaBr. (2019), koTopoe 6bUIO TOCBAIIEHO
W3y4YeHUIO0 BO3MOXKHOCTH JUCTAHIIMOHHOTO HaOIIOeHUs
3a [TapaMeTpaMu o01Iero aHalxu3a MOYM: B UCCIIeJOBAHUU
MPUHSUIK y4yacThe 12 MalueHToB C JUarHo30M «MOdYeKa-
MeHHasi 60JIe3Hb, MOYEKHCIIBIN yPOIUTHA3», HAXOIUB-
HIUXCs TI0]] HabmoneHyeM yposora [22]. UccienoBarenu
TIPEe/ITIOKUIIN MTAlleHTaM [TPOBeJIeHHe CaMOCTOSTEIIEHOTO
JUHAMHYeCKOTO KOHTPOJIS 3a II0Ka3aTessiMU MOYH (Iis
3TOrO MalieHTaM Ha 2 MecsIia BblJJaBaJId [TOPTaTHBHBINA
aHaJIM3aTop MOYH 1 OBbUIO peKOMeHJ0BaHO cobmofate pH

Commn G o-s0) | W]

YunTbiBaeTCS BO3MOXHOCTb 6€30MacHOro BeaeHust I'IpOCPVIﬂaKTVI"IeCKOI'O BMellaTenbCcTBa (KJ'IVIHM"IECKVIVI AuarHos,

Hann4ne conyTCTBYHOLWMNX 3aboneBaHuUii, COCTOSIHME NaUMeHTa Ha MOMEHT 06CefoBaHUs C OLEHKOW kayecTBa
YKM3HW, 0COBEHHOCTEN npueMa MUHepanbHOW BOAbl U UBMEHEHWE CaMOoYyBCTBUA NauneHTa, dukcauus um

BO3HMKAIOLLMX OCNIOXHEHUIA 3aB0NIeBaHWS U pe3ynbTaToB MPOBOAUMON peabunutauum)

CyLiecTByeT BO3MOXXHOCTb KOPPEKLMK MiaHa NpochuiakTUYecKoro BMeLIaTensCTea Ha loboM atane, peanuayetcs
NPUHLMM NEPCOHUMULMPOBAHHOMO NOAXOAA K KKAOMY NaLNeHTy

Puck npumMeHsieMbix BapMaHToB MeAULIMHCKOro NpodunakTM4eckoro BMellaTensCcTBa, NpeacTaBneHHoro B
anropuTMe, MUHMMasbHbIN

[MpennoXeHHbI anropuT™ SBASETCA ONTUManbHbIM MO COOTHOLLEHUIO NOJIb3bl U 3aTPa4YeHHOro BpeMeHu (CpeacTB)

Pe3ynbtatoM okazaHusi MeauuMHCKON NpodunakTMYeckon NoMoLLm s NaumMeHTa, NpeacTaBneHHon B anropuTtMe,
6yOeT AOCTUKEHUE ANUTENBHOM peMUccUm

lpYMEHeHVe NpeaoXXeHHOro anropuTMa MOXET NMPUBECTU K ANIUTENBHOMY BPEMEHU OXMUAAHWUS AUArHOCTUYECKOTO
06CcnenoBaHns U U3NULHEN Harpy3ke Ha NabopaTopHYH CNyX6y

OCbOpMJ'IeHMe MeOVLMHCKON fOoKyMeHTauum (CTaTMCTMHeCKaH OT‘-IeTHOCTb) npu nposeeHnn npencrasjieHHoro B
anropMTMe NpoMNaKkTU4YEeCcKoro BMeLlaTenbCTBa ABASETCH CNOXHbIM U HEMOHATHBLIM

MepeyeHb yka3aHHbIX B anroputMe MeTofoB anarHocTukm (Y3W, aHanua KpoBuM, MoYM) [0 Havana oKkasaHust
MeAULMHCKOro NpodunakTMyeckoro BMeLLaTesibCTea U No 3aBeplueHnn He Byaet onnadmsatbecs TOOMC

B anroputMe npeacTtaBneHbl METOAb! C fOKa3aHHOW 3 EeKTUBHOCTbIO
B npennoXeHHOM anropuTMe CyLLecTBYET BO3MOXHOCTb OLIEHKN 3D MEKTUBHOCTU NTIEYEHNS B YCTAHOBIIEHHbIE CPOKN

41 roToB(a) Noy4acTBOBaTb B BEAEHWM NALMEHTOB NPEAIOKEHHbIM B anroputMe cnocobom (B %)

8,92+1,42 0,814
9,08+0,84 0,713
8,71£1,25 0,728
7,23+1,54 0,722
5,94+2,89 0,732
3,01+0,72 0,741
3,42+1,67 0,704
5,61+2,31 0,728
8,64+0,92 0,754
9,04+0,83 0,808
fa 34 (70,83%)
He 3Haio 8(16,67%)
Het 6(12,5%)

Tabnuya 1. OyeHku Bpayell aMbynamopHO-NOIUKAUHUYECKUX yupexdeHull aneopummMa BmopudHol npocunakmuku 6onesHel

MoyeBblOenumernsHol cucmeMsl

Table 1. The algorithm for secondary prevention of urinary system diseases estimated by outpatient clinics doctors
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O6LUeCTBEHHOE 300POBLE, OPraHN3aLus
1 COLMOIIONs 34paBOOXPaHEHMS

MOYH Ha ypoBHe 6,5-7,0). Pe3ynbrarsl 3KCIiepUMeHTa 1oKa3aiiy,
YTO IOJTHOTO PACTBOPEHHUs KaMHeH yranock goctudsb y 10 (83,3%)
HanyeHToB. Bpad, AucTaHIMOHHO HAOMIOAABIIHI 32 TapaMeTpaMu
06IIMX aHAJIM30B [IAIIMeHTOB, KOHTPOJIMPOBas 11 mapamMeTpos:
ypoBeHb pH Moum, Konu4ecTBo, cofiepkaHue JIeHKOIUTOB, SpU-
TPOIUTOB, HUTPUTOB B MOYEHCITyCKaTeIbHOM KaHaJle, [IpY Heob-
XOIHUMOCTH CBSI3bIBAJICS C TTAIIUEHTOM U KOPPEeKTUPOBAJI TAKTUKY
sedeHus [22]. Takoke 1osydeHHble HAMU pe3yJIbTaThl COIIACO-
BBIBAIOTCS C PaboTOM 110 U3yUeHHUIO BO3MOXKHOCTEH BOBJIEIeHUs
60JIbHBIX MOYeKaMeHHOM 00JIe3HbI0 C IIOMOII[bI0 MHCTPYMEHTOB
[T-MequuuHBL B IPOIIECC JIe4eHus ¥ TPOQUIIAKTUKY PElUINBOB
MOYeKaMeHHOM 6osie3Hu (MomudUKanyy 06pasa )KU3HH), KOTOpbIe
paccMoTpeHsI B uccienoanuu . A. Tanmunkoit u coasr. (2021)
[23].

m SAKJIFOYEHUE

ITosy4eHb! HOBBIE ITaHHBIE O BO3MOXKHOCTY IIPUMEHeHHUs Me-
JIMKO-OPraHU3aI[IOHHBIX MEPOIPHSTHI [0 BTOPHYHOM ITpodu-
JakTHKe obocTpeHuit 6oJe3Hel IoYeK U MOYEBBIBOASIINX Y-
Teil y MalMeHToB B YCIIOBUSX aMOy/IaTOPHO-TIOMKIMHUYECKUX

Hayka n nHHoBauuum B MmeguuuHe T.9(2)/2024

yupex/ieHu. JlaHHble MepOIpUSATHI MOI'YT PacCMaTpUBaThbCA
KaK «CaHaTOpUH-3aMelllaloliye TeXHOJIOTUNY — KOMIIEeKC Mep,
BKJIIOYAIOIIMX ITPUMeHeHNe aJIbTepHAaTUBHBIX HeMeIHKaMeHTO03-
HBIX METOJOB IPOUIAKTUKY (B PACCMOTPEHHOM Cilydae: [IpueM
[IUTHEBOM MUHEPaIbHOM BOMIbI, COOMIONieH e [IPUHIIUIIOB 30pO-
BOTO [TUTaHUS, aZleKBaTHOM JBUraTeJIbHOM aKTUBHOCTH, PeXHMa
Y OT[IbIXA) JIMIIAMHU, COCTOSIIIMU Ha AUCIIaHCEPHOM HabIofleHu!
C XpoHH4YeckuMu ¢popmamu 3aboreBaHni BHe (pa3bl 000CTpeHust
B JIOMAIIHUX YCJIOBUSIX IIPH 00s13aTeIbHOM MeIUIMHCKOM KOH-
CY/IIbTHPOBAHUU U JUCTAaHIMOHHOM COIIPOBOXKIEHUM BpauoM
(MeUIMHCKOM cecTpoii) aMbyaTOpHO-TIOIUKINHUIEeCKOTO Y-
pexieHusl.

Jloka3aHo, YTO BHe/IpeHHe MOJIeJIi CaHaTOPUI-3aMelIaloX
TeXHOJIOTHH B OPTaHU3alMI0 OKa3aHUSI MeJULIMHCKON ITOMOIIH
II03BOJISIET IOOUTHCS YTy dllleHust 0OIero CaMOYyBCTBHS Y Haly-
€HTOB, COCTOSIIMX Ha AXCIIaHCEePHOM HabIIiofieHnH ¢ 3a00J1eBaHu-
SIMH «MOUYeKaMeHHas! 60JIe3Hb» U «XPOHUYECKUI IT1esIoHeppUT».
Bpauamu amM6yaTOpHO-IIOJIMKIIMHUYECKUX YIpeXXIeHNH, UMelo-
IIMMU KJIMHUYEeCKUH OIBIT Be[leHUs! JUCIaHCepHbIX IalleHTOoB,
IIpeJiIoXKeHHBIH aJI'OPUTM ObUI OIleHeH II03UTUBHO. P

JOIIOJTHUTEJIbHAAI MTH® OPMAIINA
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AHHOTaUuA

C Ka’XXJIbIM THeM MeJUIITMHa CTPeMUTCS CTaTh 60J1ee HepCOHaJIHSHpOBaHHOIZ,
OpI/IeHTI/IpOBaHHOf/'I HernocCpeZICTBeHHO Ha ITallheHTa. HeManas[ POJIb B 3TOM
HanpaB/JIeHUU OTBOAUTCS ITOJIOBBIM OCOGEHHOCTHM YeJjIOBeKa, OT KOTOPBIX
3aBUCHUT ero El)I/IBI/IOJIOI‘I/IF[, TIaTOreHe3 pa3BUBAIONINXCS B HeM 336OHeBaHHﬁ, a
TaKXe ero peaknus Ha JiedeHue.

HCTOpI/I‘IeCKI/I CJIOJKUJIOCH TaK, 94TO GOHLI_HI/IHCTBO I/ICCHQHOBEHHﬁ TIPOBOJATCSA
Ha MY>XCKHX KJIeTKaX, CaMlax MBIIIIeNd 1 MY>KIUHAX. )KGHI]_II/IH AeTOpOoaHOTO
BO3pacTa UCKJII0YaJIk U3 I/ICCJ'[EI[OBaHI/Iﬁ IJIST UX 6630HaCHOCTI/I, CUUTasa Ux
KJIeTKU WACHTUYIHBIMU MY>KCKHM, U B pe3yJibTaTe MeJUITUHCKHUe UCCIIeIOBaHWs

OLITM COCPeIOTOYeHBI TOJIBKO Ha MY>KCKOU ¢u3nonoruy. OmHaKo JaHHBIN
noxxof, 6bUI B KOPHE HeBepHbIM, TOCKOJILKY IPefCTaBUTeIN Pa3HbIX MOJIOB
OTJIMYAIOTCS 110 SIU/IeMUOJIOTHH, IIaTOreHe3y, KIIMHUIECKUM IIPOSIBIICHHUSIM
Y IIPOTPeCCHPOBAHHUIO 3a00JIeBaHUM, @ TakKe PeaKIisM Ha OKa3bIBaeMoe Jie-
JeHre. 3HaHUe IaHHBIX 0COOEHHOCTEH MOXeT IIOMOYb Bpady-KJIMHUIUCTY B
BeJIeHHH TAI[eHTOB B CBOEH IIPaKTHKe.
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Gender-specific aspects of oncological diseases:
focus on stomach cancer and colorectal cancer
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2Kazan (Volga region) Federal University (Kazan, Russia)

Abstract

With each passing day, medicine strives to become more personalized,
centered directly on the patient. A significant aspect of this dynamic involves
the consideration of patients' gender, which influences their physiology, the
pathogenesis of developing diseases, and their response to treatment.
Historically, most research has been conducted on male cells, male mice, and
men, with women of childbearing age often excluded from studies for their
safety. It was assumed that female cells were identical to male cells, leading
medical research to be predominantly focused on male physiology. However,

this approach was fundamentally flawed, as individuals of different sexes
differ in terms of epidemiology, pathogenesis, clinical manifestations, disease
progression, and responses to treatment. Knowledge of these gender-specific
characteristics can aid clinicians in their patient management.

This literature review aims to examine the peculiarities of cancer progression
in men and women, specifically in the cases of stomach and colorectal cancer.
Keywords: sex, gender, stomach cancer, colorectal cancer.
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m AKTYAJIBHOCTD
Cxaman IHeM MeJIMI[MHA CTPeMHUTCS CTaTh Ooslee Iepco-
HaJIM3UPOBAaHHOW, OPUEHTHPOBAHHOM HeloCpeCTBeHHO
Ha ITallMeHTa, ¥ HeMaJas PoJib B 3TOM HallpaBJIeHUH OTBOJUTCS
IIOJIOBBIM OCOOEHHOCTSIM 4eJIoBeKa, OT KOTOPBIX 3aBUCHUT ero
¢dusmoorys, natoreHe3 pa3BUBAIOLINXCS B HeM 3ab0sIeBaHUM,
a TaK)ke ero peaknus Ha JiedeHHe. M cTOpUYeCKH CIIOXKHUIIOCH
TaK, YTO OOJIBLIIMHCTBO UCCIIEOBAHUI ITPOBOISITCS HAa MY)KCKUX
KJIeTKaX, CaMI[aX MBIIIeH U My>YrHaX. ’KeHIIMH 1eTopoTHOro
BO3pacTa UCKIIIOYAJIM U3 UCCIIeJOBAHUM AJIs UX 6e30I1acHOCTH,
CYUTAs UX KJIeTKU MJEHTUYHBIMU MYXCKUM, U B pe3yjbraTe
MeJIMI[MHCKHe UCCIIeIOBaHus OB COCPeOTOYEHbI TONBKO Ha
MY>KCKo# ¢pusnonorun. OHAKO JAHHBIN HOAXOA GBUI B KOpHE
HeBepHBIM, IOCKOJIbKY IIPeZICTaBUTENIM PAa3HBIX MOJIOB OTIIMYa-
I0TCs [10 3NHJIeMHUOJIOTHH, TIaTOTeHe3y, KIIMHINYeCKUM HpOosiBIIe-
HUSIM U TIPOrPeCCHUPOBAHHMIO 3a00JIeBaHHIM, a TaKXKe peaKIusIM
Ha OKa3blBaeMoe JIeYeHHe.,

B crpykType 3a60seBaeMOCTH 3710Ka4eCTBEHHBIMU HOBOOGpa-
30BaHHUSIMU MY)KCKOTO HacesleHus1 Poccru pak skenyzika CoCTaBIisieT
7,0%, o6omouHo# kuiku — 7,0%, TIPSIMOW KHUIIIKH, PEKTOCUTMOU/I-
HOT'O COe/IMHeHus U aHyca — 5,8%. Y >KeHIIMH 3710Ka4eCTBeHHbIe
HOBOODOPa30BaHuUsI 0O0IOYHOMN KHUIIIKY COCTABJISIIOT 7,2%, MpsIMOH
KUIIIKH, PEKTOCUTMOU/THOTO COEJTMHEHUS U aHyca — 4,6%, >KeJtyzka
— 4,2%. CooTHolleHHs IIOKa3aresielf 3a601eBaeMOCTH MY>KCKO-
TO U JKEeHCKOTO HaCeJleHUs! pa3yIMYaloTCsl B Pa3HBIX BO3PACTHBIX
rpymmax: 15-29 ser - 0,6; 30—-39 ner — 0,4; 40—-49 ner - 0,5;
50—-59 ner - 1,0; 60-69 net — 1,6; 70-79 net — 1,9; 80 et u
crapuie — 1,7. MakcumasbHOe 4UciIo 3a60j1eBaHUM IPUXOIUTCS
Ha BozpacTtHyto rpynmy 65—69 ner (18,1%): y myxxuun — 20,6%,
y skeHIuH — 15,9%. B BospactHo# rpymme 60 siet u crapiie aua-
THOCTUpYIoTCs 73,2% City4yaeB 3a060J1eBaHUs B My>CKOM 1 66,3% B
>keHCKoM nomyssiusx [1]. C yuetoM pasHO pacpocTpaHeHHOCTH
OITyXOJIeBBIX 3a00JIEBAHHUI Y MY>KYMH H XKEHIIIMH Ha3peBaeT BOIPOC
0 BO3MOXXKHO¥ B3aUMOCBSI3H II0JIa C YPOBHeM 3a00J1eBaeMOCTH U
pe3yibTaTaMy JiedeHus 37I0Ka9eCTBeHHbIX HOBOOOPA30BaHHI. 3Ha-
HUe TaHHBIX 0COOEHHOCTeH MOXKeT [IOMOYb Bpady-KIMHUIUCTY B
BeIeHUH NAllIeHTOB B CBOEH IIPAKTHKe.

m [IEJIb

H3ydenre 0coOGEHHOCTEHN TeYeHUs] OHKOJIOTHYeCKUx 3a60-
JIEBaHWHM Y MYKYUH U KEHIUH, B YaCTHOCTH pakKa JKeJlyJKa
(P?K) u xonopekransHoro paka (KPP), a Takke 3aBUCHMOCTH
Pe3y/bTaToOB JIeYeHUH 37I0Ka4eCTBEeHHBIX HOBOOOpPA30BaHUM OT
ToJIa TanyeHTa.

m METOJOJIOTUA IIONCKA UCTOYHHUKOB

[Mouck nmureparypbl ocymecTBisuIcsS B 6a3ax naHHbIX PubMed
u Cochrane Database of Systematic reviews ¢ ucnonab30BaHH-
eM ciepyromnei crpateruu novcka: (colon OR colorectal OR
rectal) (stomach OR cardioesophageal) AND (cancer OR
adenocarcinoma OR neoplasms OR carcinoma) AND (sex OR
gender) AND (age). OrpanudeHust 10 S3bIKY, TOLY WIH CTaTyCy
MyONUKAIKKY He TTPUMEeHSUTUCh.

m DIIUJTEMHAOJIOT A PAKA KEJTYJIKA

1 KOJIOPEKTAJIBHOI'O PAKA

[TonoBoii nuMopdu3aM y Jitofieit HauMHAeTC ellle IO POXKIeHHUs
u o6ycrosned HajareM XX win XY KapuOTHIIA, KOTOPBIH orpe-
IenuT Oynyliiee pa3BHUTHe MOJIOBBIX OPraHOB IIIofa (IpUMepoM
3aBUCHMOCTH OHKOJIOTHUECKHX 3ab0JieBaHUM Ha JAHHOM 3Talle
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SIBJISIeTCS HaclelOBaHHe Pa3IMIHBIX OHKOTEHOB C Y-XPOMOCOMOM
(RNA-binding motif on Y chromosome)). /lasiee ropMoHBI, BbI-
pabarbiBaeMble B OCHOBHOM IIOJIOBBIMU >KeJle3aMH, HallpaBJIsSioT
pasBUTHe KJIETOK U PpU3HOoIoruieckrue 0Co6eHHOCTH B oIpefe-
JIEHHYIO CTOPOHY y>Ke Ha 3ITUreHeTHYeCKOM YPOBHe U BIIUSIOT Ha
OpraHK3M JI0 MOMeHTa IpeKpallleHust UX BhizieneHus. Tak, moso-
BOU IMMOP$U3M 371eCh TIPOSIBIISETCS IPOTEKTUBHBIM JIEHCTBHEM
3CTPOTeHOB I10 OTHOIIEeHUIO kK paKky neyeHu U KPP, uero He 6bu10
06Hapy»keHO y TecTocTepoHa [2].

Pazuuny nosioB 06yCIOBIMBAIOT He TOJIBKO OHOJIOrHYecKue
0cobeHHOCTH. BaxHyI0 poJIb UTPAIOT CONLMANbHBIE U TICUXO-
JIOTUYEeCKHUe aCIeKThl: MY)KUYMHBI Yalie paboTaloT Ha BPeIHBIX
IIPOM3BOZICTBAX, GOJIbIIe MO/IBEepKeHbI IaryOHBIM IIPUBBIYKAM
(ayKoroJIb, KypeHue, HellpaBUIbHOE IUTaHKe), MeHee 0XOTHO I10-
CellaloT Bpavyeil ¥ MeHee KOMIUIAeHTHBI Ha3HAYaeMOMY JIe4eHHIO
[3]. [Tput aTOM ManoBeposITHO, YTO PHUCK 3JI0KAYECTBEHHBIX HOBO-
obpaszoBanuii (3HO) ompeniesisiioT TONBKO TeHiepHble aTTePHBI
HIOBeZleHHs], IIOCKOJIBKY II0CJIe COOTBETCTBYIOIIEl IOIPaBKU Ha
9TH $AKTOPBI Y B3POCIIBIX MY)KUYHUH PHCK BO3HUKHOBEHUSI paKa
HO-IIPEXXHeMY BbIllle, 4eM y keHIIHH [4]. [Ipeo6nananue Myx-
YMH B OHKOJIOTHYECKYX 3a00JIeBaHUSX, TIOpaKaloNuX 06a Imona,
OYEBH/THO BO BCEM MHpe, CPei ITpeJICTaBUTelIel BCeX pac U BCeX
BO3pacToB [5].

3HO 3aHMMAaIOT BTOpOE MeCTo B YHCJIe IPUYUH CMEpTH BO
MHOTHX CTpaHax, B TOM 4uciie Poccun, npudem B CTPYKType OH-
Konoruyeckux 3aboneBanuii B Mupe P2K u KPP BxonisiT B iepByio
JIecsITKy Kak [0 3a060J1eBaeMOCTH, TaK U II0 CMepTHOCTH IJIs 060-
HX TIOJIOB.

Cornacno nanaeiM GLOBOCAN 2020, P2K 3anumaer nstoe
MecTo B cTpyKType 3aboneBaemoctu 3HO: 6bu10 06HApykeHO
1 089 103 HoBeix cimyvas PIK, uro cocrasnser 5,6% ot Bcex 3HO,
u3 Hux 719 523 (66%) 3aboneBiux — Mmyxautbl v 369 580 (34%)
— >xeHKHBL. CMepTHOCTH 0T PXK cocraBuiia 768 793 ciydas —
7,7% ot Bcex 3HO u ueTBepTOe MecTo cpefid HUX; IIpH 3ToM 502
788 (65,4%) cnydaeB coctaBuiu Myxxaunbl u 266 005 (34,6%)
— KeHIIMHBL. Y Myx4uH PXK 3aHMMaeT yeTBepToe MecTo Kak I10
3aboneBaemoctH (7,1%), Tak u 110 cMepTHOCTH (9,1%); y >KeHIH
— 7 mecto 1o 3aboneBaeMocTH (4%) u rsiToe 1o cMepTHOCTH (6%).
CrietyeT 0TMeTHUTb, UTO OKOJIO 75% cily4aeB 3a60s1eBaeMOCTU U
CMepTHOCTH peructpupyiorcs B Azuu [6]. B Poccuu B 2022 rony
66110 06Hapy>keHo 29 830 (4,6% ot Bcex 3HO) ciydaer PK (u3
Hux Ha I cramuu — 17,1%, 11 — 24,4%, 111 - 19,6%, IV - 37,9% u
1% c HeyCTaHOBJIEHHOM CTajiel), ISTHIIeTHSIS BBDKUBAeMOCTb
cocrasuna 58,5% [1].

Hns KPP B MuUpoBO# cTaTUCTHKe 3HaueHUs OBLIN Clle-
NYIOIIUMU: TpeTbe MecCcTO no 3aboneBaemoctu 3HO,
1 931 590 HOBBIX CiTy4aeB, 4TO cocTaBseT npuMepHo 10% ot
Bcex 3HO. Cpenu vux 1 065 960 (55,2%) — Mmy>xunns! 1 865 630
(44,8%) — xenmmunbl. [To cmeptHocT KPP cocrasum 935 173
(9,4%) citydas 1 yCTyIlaeT B 3TOM JIMIIb PaKy JIETKOTO, IPHYeM
u3 uucia ymepummx 515 637 (55,1%) 6bumu My>xaunbt ¥ 419 536
(44,9%) — >xenmunbl. Y myxuuH KPP 3aHuman tpetse Mecto
110 3a6oseBaemoctu (10,6%) u cmeptHOCTH (9,3%); y *KEHIIUH —
BTOpOe MecTo Mo 3aboneBaemoctH (9,4%) ¥ TpeTbe MO CMepT-
HoctH (9,5%) [6]. B P® B 2022 roxy 3aperucrpuposaso 40 266
CiIydaeB paka 060104yHOM KUKy (M3 HUX Ha | craguu — 15,1%,
11 - 35,4%, 111 - 22,6%, IV — 26,1% 1 0,8% c HeycTaHOBNIEHHON
cTajivieit), ISTHUIETHSS BBDKUBaeMOCTb cocTaBuiia 55,4% u 29 724
Cilydasl paka IpsIMOM KUIIKH, PeKTOCUTMOHUTHOTO COeUHeHHUs
u anyca (u3 vux Ha | craguu — 15,7%, 11 — 31,9%, I1I - 29,7%,

139



OHkonorus, nydyeBad tepanua

IV - 21,9% u 0,9% c HeyCTaHOBJIEHHOM CTaiel), MATHUIIeTHSIS
BBDKHMBAaeMOCTb — 54,7% [1].

m KIIMHNYECKUE OCOBEHHOCTHA
TEYEHUA PAKA FKEJITYJOUYHO-KAIIEYHOI'O
TPAKTA B 3ABUCHUMOCTU OT II0JIA

Hecmorps Ha cHmxeHue obiieit 3ab6oneBaemoctu PIK, oH
ocTaeTcs OJHUM U3 Haubosee pacIpoOCTpaHeHHBIX U CMepTo-
HOCHBIX BHJIOB PaKa BO BceM Mupe. 3aboneBaeMOCTb U CMepT-
HocTb oT P)K B Mupe cunbHO pasznudatorcs. OnHa U3 Haubostee
OT/IIMYUTENbHBIX XapakTepucTuk PK — reorpadudeckast, pacosast
v nosioBas nudddepentuanus [7].

BonbmuHcTBO cinydaeB PXK cocraBnsioT ameHOKapIMHOMBI
(oxono 90%), B To BpeMsl KaK OCTaJIbHbIE OIIyXOJIH (CApKOMBI,
JIMM$OMBI, HeHPO3H/IOKPHHHBIE OITyXO0JIH) JOBOJIBHO pefiky [8, 9].
OCHOBHBIMHU 'MCTOJIOTMYeCKIMU BapHAHTaMU aJleHOKapIIMHOMBI
SIBJISIIOTCS KUILIETHBIN U TUPQY3HBIHN TUIIBI, KOTOPBIE Pa3/InyaloT-
Cs1 110 SMU/IEMUOJIOTMYECKHM 110Ka3aTesSIMU, B TOM YHCJIe IO TI0JTy
[10, 11]. Tak, muddy3sHast aieHOKapIUHOMA Yallle BCTPeYaeTcs y
KeHINMH, a KuIlleyHas peobiafaeT y MyxduH [12].

Tonorpadudecku PXX nonpasnesnsiercs Ha kKapayanbHbINA U He-
KapauanbHbI. Obe JToKanu3anuy UMeloT Kak obimye $akTopbl
pucka (KypeHHe, pafiualys, HacjaeJCTBeHHOCTb), TaK U boJee
crenMuyHbIe (0XKUPEHUe U racTpo33odareasibHast 60JIe3Hb Xe-
JIy[Ka AJ1s1 KapAnasibHoro paka u undekims H.pylori 1u1s Hekap-
muanbHoro) [11, 13]. Kak kapauanbHbli, Tak ¥ HeKapAXalbHbIHN
PK gaie BcTpeyaeTcs y My>KUMH, YeM Y SKeHIIMH, IPHYeM I10J10-
BbIE pa3yi4us 60JIee 3aMeTHO BhIpaXKeHBI TIPY pake KapauH [14].
JlaHHbIe pa3muyus MOryT OBITh 00y CIIOBIIeHb! G0sIbIel HHUITH-
poBaHHOCTBIO H.pylori v IpUBep;KeHHOCTBIO K TabaKy y My>XUHH,
a TakXke BO3MOXXHOMY IIPOTEKTUBHOMY IeHCTBHUIO 3CTPOreHOB Y
>KeHIYH [15], omHako y6euTeIbHbIX 1 HCIePIBIBAIOIIUX JAHHBIX
110 3TOMY BOIIPOCY IIOKa He IpefiocTasiieHo. Kpome Toro, 3amur-
HOe JiefiCTBUe 3CTPOTreHOB IIPeUMYIleCTBeHHO ObIJIO T0Ka3aHO
IUIsl KapJUaJIbHOTO paka U KUIIeYHOIo TUIIA afileHOKapPIIMHOMEI
[16, 17], B TO BpemsI Kak J1sl HEKapAXAIbHOM JIOKAJIM3AIUH U K-
¢dy3Horo TUna Gosnblilee BIKSHUE 0Ka3bIBAIOT Apyrue ¢paKTOphI
pucka (H.pylori), ocobeHHO UX BO3[|eiiCTBHE B pAHHEM BO3pacTe.
B nosnb3y 1aHHOTO IpefIIoJIoXKeH s CBUETeIbCTBYeT OTCYyTCTBUe
CHIDKEHUS MOJIOBBIX Pa3iM4Mi B 3a60J1eBaeMOCTH HeKkapayaib-
HBIM PaKOM ellyfika ¢ Bo3pacToM [11].

B kpynHom Mertaananuse 2022 rozia ¢ BkiItoueHueM 76 uccie-
nosanuii ¢ 775 003 narmentamu ¢ P7K 6butu letanbHO paccMo-
TPeHbI acIeKThl [10JI0BbIX pasnuuuit [18]. PX y sxeHuuH pexe
MeTacTa3upoBaJl B Ile4eHb, OJHAKO He ObUIO BBISIBIIEHO PA3HUIIbI
B IuM$OBACKYJISIPHON MHBA3UX U MeTacTa3lupPOBaHUU B JIUMO-
y3JIbl ¥ lepuHeBpasbHO [19, 20]. My>4uHBI Jallle IO/{Beprajuch
I10C/IeolepalliOHHBIM OCJIOXKHEHUSIM, B YaCTHOCTH, UHEKIIMOH-
HOTO XapakTepa, 4TO MOXeT OBITh CBSI3aHO C pacIpefielleHueM
SKMPOBOH TKaHU Y MY>KUMH U XKeHIIUH, a TakXKe TOPMOHAJIbHBIMU
ocobenHoctsimu [18, 21, 22]. Kpome Toro, HeoagbloBaHTHAs
XUMUOTepanus umesia 3¢pPpeKTUBHOCTD Y >KeHIIIMH BhIIlle, 4eM Yy
Mmy>xuuH [18]. Ob1ast BBDKMBaeMOCTb Y >KeHIIUH cpefiHei BO3-
pPacTHOM I'pyIIEl U cTapllie ObUIa BEIIE, YeM y MY>KYMH, HO
obpaTHas cuTyalys HaboiaeTcsl B IPyIIIe MOJIOMBIX JIMII, Tfie
110 JIaHHBIM HeCKOJIBKUX UCCIIeflOBAaHUH, SKeHIITUHB] UMeJId IIPO-
THO3 Xy>e, 4eM MY>UuHbI. JlaHHBIN $aKT MOXeT ObITh CBsI3aH
C TeM, YTO y MOJIO[bIX XXeHIIHH ¢ GU3NOJIOTHUeCKU BBICOKUM
yPOBHEM 3CTPOreHOB HabilofiaeTcsl 60jiee BBICOKUM IIPOIEHT
HuskoguddepennrpoBanHoro PXK [21]. Takxe B HEKOTOPBIX
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crpaHax A3y 3HAYMMOW Pa3HOCTH B 00Iell BBKHBAeMOCTU
Mex1y 11ojlaMu 0OHapy»keHO He ObI10, 4TO TpebyeT IpoIoKe-
HUS UCCIIeIOBAaHUM B JaHHOM peruoHe [18].

Onugemuonorudecky s KPP nokasarenu 3aboneBaeMocTi
¥ CMEPTHOCTH Ha IePBbIH B3IVISI]] HEe CHJIBHO OTJIMYAIOTCS MEXITY
MY>KYMHAMHU Y JKeHIIIMHAMH, HO 3TO He TakK. XO0Tsl BO BCeM Mupe
>KeHIUHBI ¢ frarao3oM KPP nMeror B mesiom jtydiryo o61uyto
BBDKMBAEMOCTb 110 CPaBHEHHUIO C MyxuuHaMmu [6, 17], B Heko-
TOPBIX CTPAHAX, KaK COODOIIAeTcs, MATUIIeTHSSE BBDKUBAaeMOCTh
Cpe/iy XKeHIIMH HUXe, 4eM Cpe/id MY>X4YMH, 0COOeHHO 1ociie
70 set [23]. V >KeHIIKH 4Yallle BCTPeYAOTCsl IPAaBOCTOPOHHUE
OITyXOJIH, YTO CBSI3aHO C OOJIBIIIEl PacIpOCTPaHEHHOCTHIO CPein
Hux BRAF-myTarumy, a ormyxosu npaBoi 4aCTH TOJICTON KUIIKK
9YacTo 0OHapY»XUBAIOTCS HA OoJtee MO3AHEe N CTajuy JUarHOCTUKU
1 MeHee ¥ depeHIPOBaHbL, YTO MOXKET YaCTUYHO OOBSICHUTD
60Jiee HU3KYIO MATHIETHIOI BBIXKUBAEMOCTh [24].

Kpowme Toro, Bbicokas dactora npaBocropoHHero KPP y sxen-
IIMH CBSI3aHA C IIOJIOBBIMU TOPMOHAMHU. TaK, 3CTPOreH 3allHIIaeT
OT Pa3BUTHS OMTYXOJIeH C MUKPOCATEJUTUTHON HeCTabHITbHOCTHIO
(MSI), u ero HeAOCTATOK y MOXKUIIBIX XKEHIIIUH MOXeT YBeJIMYUTh
puck paszsutus KPP ¢ Beicokum ypoBaem MSI [25]. My>kuuHSI C
BBICOKHM ypoBHEM MSI MMey 3HAUUTETHHO XY/ IPOTHO3 110
CpaBHEHUIO C >KEHIMHAMU B TPeX He3aBUCHUMBIX Koroprax [26].
MyrTaruu PIK3CA, cBsi3aHHBIe C Xy[IIIIAM [IPOTHO30M, U METHIIH-
POBaHKe reHa OHKOCYTIpeccopa p16 Takyke IPOUCXOAST C OOTbIIIeH
4yacToToM y xeHIuH [27, 28]. Y nanpenToB ¢ KPP Takxe coobra-
JIOCB O TIOJIOBOM inMopduame mukpobroma [29]. [lpenmonaraercs,
YTO MY>CKOM MUKPOGHOM GoJiee cTabuiIeH, a B YKeHCKOM KHIIIeY-
HHKEe MOXET TIPOMCXOJUTh TIOTepsI BUJIOB C PA3BUTHEM YS3BHUMBIX
MHKPOOHBIX CO00IIecTB, 9To noBbImaeT puck KPP [30].

m 'EH/JIEPHBIE OCOBEHHOCTHA
PAPMAKOKUHETHUKU IT1PU JIEYEHUU
PAKA KEJITYITOYHO-KMIIIEYHOI'O TPAKTA

Bo3MoxHEBIE CBSI3U MeX[y II0JIOM ¥ pe3yibTaTaMHU JiedeHHs
TaKxe He OCTaJUCh 6e3 BHUMaHUsL. 110/10BbIe pasiuyust BIUSAIOT
Ha papMaKOKHHETHKY IIUTOTOKCUIeCKUX XUMHOTepaleBTHIeCKHUX
IIperapaToB M3-3a Pa3iM4uil B cocTaBe Tena [31], akcnpeccuu
¢dbepmeHTOB, META60MM3UPYIONIUX JIEKAPCTBA, [32] v CBA3bIBAHUU
JIEKapCTBEHHOT'O CPeAICTBA C ApuTpormramu [33]. Bosnbioit Habop
nonyssinoHHBIX JaHHBIX EUROCARE-4 nponemoHcTpupoBa,
YTO KEHCKHUH T0JT SBJISIeTCS] He3aBUCHMBIM TIPEIMKTOPOM BbDKH-
BaeMOCTH IIPY PaKe IHINEBOJIA U JKeJTy/IKa, a TaKXKe IpH psjie
JIPyTUX BUJIOB paka [34].

B oTHOmEHnN 10604HBIX 3P PeKTOB OT JiIekapCTBEHHOTO Jiede-
HUS pe3yJIbTaThl [0 KOHIIA He siCHBI. MicciieloBaHuUs TOKa3bIBAIOT
6oJiee BHICOKHE MTOKA3aTeId TOKCUYHOCTH Y SKeHIIUH /IS psijia
Pa3JIMYHBIX [IMTOTOKCHYECKUX [IPeIapaToB, KOTOpasi CBsI3aHa KaK C
reMaroJIOTU4eCKOM, TaK ¥ C HereMaToJIOTH4eCKOM TOKCUYHOCTBIO
[35-37], npu 3TOM CyIIIeCTBEHHBIX Pa3IM4YMii B BBIXKUBAEMOCTH
MEXIY MY>KYMHAMH | )KeHIITUHAMH He Habmopanocs [37]. ®rop-
ITUPUMUJIMHBI IITUPOKO PACIIPOCTPAHeH kI B JiedeHHnH Kak PoK, Tak 1
KPP. U3BecTHO, 4TO Y KEHIIVH, ITOTyYaronuX GTOPIUPUMUAMHBI,
Yaile M TsbKejlee Pa3BUBAIOTCS JIEMKOIIeHUs, CTOMATHT, JTapes],
TOIITHOTA, PBOTA U AJIONel s, YeM Y HAlMeHTOB MY>KCKOTO I10J1a
[38—42]. Taxke cpaBHUBAIUCh TOKCUYHOCTDb U 3¢ GEKTUBHOCTD
cxeM SOX (S-1 conmepxamyii yruieT ¢ oKkcanuiiatuiom) u CS
(uucmatuna) [43]. TOKCHYHOCTD, KaK ¥ OXKHIAJIOCh, TIPOSIBIS-
JIaCh Y JKeHIMH 4Yallle, YeM Yy MY)K4YHH (332 UCKJIIOYeHHUEeM TPOM-
GOIMTONEHNH, TIPEBATIMPYIOIIEeN Y MY>K4KH), TIPH 3TOM HHUKAKUX
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CYIIeCTBEeHHBIX Pa3In4Iuii B 3pPeKTUBHOCTH B OTHOLIEHUH 00-
Iell BBDKUBAEMOCTH, BBDKUBAEMOCTH 6e3 [IPOrpecCUpoBaHus U
JaCTOThI OTBETA MeX/y I10JIaMU B 00erX IPyIIax jiedeHus Bbl-
SIBJIEHO He ObIJI0. Y JKeHIIMH TakKe HabIoaeTCsl CHYDKeHHBIH 110
CPaBHEHUIO C MY>XYHMHAMU KiupeHC 5-¢propypanmna (5-®Y). B
OTHOIIIeHHUH TapreTHOM Tepanuu OIleHUTh B3aUMOCBA3b 6e30mac-
HOCTHM ¥ TOKCMYHOCTH C TIOJIOM TIaI[deHTa He TMPeI0CTaBIIsIOCh
BO3MOXXHBIM M3-3a YaCTOTO COYETaHHUs TAPreTHbIX MMPerapaToB C
XUMHOTIPeriapaTamMHu, OfIHAKO B COBPEMEHHOI Teparui CTajio BO3-
MOXXHBIM HCIIOJTb30BaHKE TIEPBBIX B MOHOPEXXHME, YTO TTO3BOJTHIIO
poBecTH HeoOxoauMble uccienoBanws [30]. Pesysbrars! mokasa-
T GOJIBINYIO KJIMHUYECKYIO TT0Jh3y MCIOb30BAaHUS TAPTETHBIX
MPeIaparoB y >KeHIIMH, HO C 60Jiee BBICOKOM TOKCUYHOCTBIO [44].
Jauubie mo 3GpPeKTUBHOCTH UMMYHOTEPAIMK Ha CeroqHsIITHUI
JleHb HeOIHO3HAYHBI [45—52] 1 TpeOyIoT NpofoIKeHUs UCCIIeo-
BaHMI B JIaHHOM HarpasiieHuu [30, 53].

m SAKJIFOYEHUE

HecMoTps Ha orpoMHOe KOJIM4YeCTBO UCCIIeflOBAaHUM, I101-
TBepPXKJAIOMNX CHeUPUIHOCTb TeUEeHUs] OHKOJIOTUYEeCKHUX 3a-
GosieBaHUI B 3aBUCHMOCTH OT 11071, B 3I10XY TOYHOM MeIULIMHBI
IIOJI ¥ TeHJIepHble pa3jInuus B KIMHUYECKUX MCCIIeIOBaHUAX
[O-TIPeKHEMY UTHOPUPYIOTCSI.

[TpoBeneHHBIN CUCTEMATHYECKUN 0630p JUTepaTyphl 3a
nocyiefiHye 10 yieT mokasas, uTo JKeHIMHEBL BCe ellle MeHbIlle
Y4acTBYIOT B KIIMHUYECKUX UCCIIeIOBAHUSX, a BIMsSHUeE I10/1a

OHkonorus, nydyeBad Tepanuna

HalnKeHTOB Ha 3abo0eBaeMOCTb U TedeHHe DOJIe3HU Bce ellle
HeJI0CTaTOYHO MCCJIe0BaHO TI0 CPaBHEHUIO C PYTUMH (aKTo-
paMu (BO3pacT, IMTaHHUe, Bpe[Hble IPUBLIYKY U T.J1.). OnHaKo
H3y4yeHHe CBSI3aHHBIX C I10JIOM Pa3/IMuuil B pa3BUTHUHU He TOJIBKO
OHKOJIOTHYeCKUX, HO ¥ MHOTHX JPYrux 3ab0JieBaHUI He CTOUT
Ha MecTe: TIOSIBJIIIOTCS] HOBBIE UCCIIeIoBaHuUs B cdepe 3NuieMU-
OJIOTHH, [1aTOreHe3a U JiedeHus! Pa3lIn4HbIX HO30JIOTHUH C y4eToM
TI0JIOBOM NTPUHAJJIEXXHOCTH UCCIIelyeMbIX, YTO TTO3BOJIUT Clie-
JIaTh MeJIUIUHY OoJiee TOYHOM, OPHeHTHPOBAHHOM Ha KOHKpET-
HOTO MallieHTa C y4eToM ero 610oCconHanbHbIX 0COOeHHOCTeH.

m BHIBO/IbI

1. OnicaHHbIe B 0630PHOM CTaThe METOJIbI M IIOAXO/IbI K aHa-
JM3y JAHHBIX MOTYT OBITh UCIONB30BaHbI 7Sl JUATHOCTUKH U
IIPOrHO3UPOBaHUs pa3BUTH 3ab0jIeBaHuUH, a TakxXKe s IIepco-
HUGUIIMPOBaHHOTO noaxofa K jedeHuio P2K u KPP.

2. IlonydeHHBle pe3ynbTaThl aHaNK3a JIUTEPAaTyPbl MOTYT
OBITh MCIOJIb30BaHbl B KaUeCTBe OCHOBBI ISl JajlbHeHIero
Pa3BUTHSI METOJIOB TUAaTHOCTUKU U JIeUeHHs] OHKOJIOTMUeCKUX
3abosieBaHUH Y IIaLlMEHTOB Pa3HOTo NOJa.

3. Ha ocHOBe IIpoBeleHHBbIX UCCIIefIOBAHMI MOXKHO IIpeJ|jio-
>KUTb TaKye HalpaB/leHus AJIs JajbHeHIero u3ydeHus u pabo-
ThI, KaK pa3paboTka [1epCOHUPUITMPOBAHHOTO ITOX0/1a JIedeHHsI
OHKOIIAaTOJIOTHH >KeJTyZIKa K TOJICTOM KUIIKY; N3y4yeHue BIUSHUS
pas3Iu4HbEIX $GaKTOPOB, B TOM YMCJIe U TOPMOHANbHBIX, HA pa3-
Butue P2K u KPP u pazpaboTka Mep 110 ux npoduakTuke. P
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Abstract

Aim - to investigate the associations of rs3134069, rs4355801 and
rs3102735 polymorphisms in the TNFRSF11B gene with knee osteoarthritis
in postmenopausal women.

Material and methods. 483 postmenopausal women were examined, including
157 patients with knee osteoarthritis. The remaining 326 women had no signs
of joint disease and formed the control group. All examined women were tested
using real-time polymerase chain reaction for single nucleotide polymorphisms
1rs3134069, rs4355801 and rs3102735 in the TNFRSF11B gene.

Results. It was found that genotypes distribution of polymorphisms
rs3134069, rs4355801 and rs3102735 in the TNFRSF11B gene in the total
group of examined women (n = 483) corresponded to the Hardy — Weinberg
law (p > 0.05). The analysis of the polymorphic variants’ frequency in the
TNFRSF11B gene revealed an increased frequency of AC or CC genotypes
of rs3134069 polymorphism in patients with knee osteoarthritis (OR

=1.91; 95% CI: 1.10-3.32; p = 0.030). Also, the allele C frequency of
the above-mentioned polymorphism was increased among patients with
osteoarthritis (OR = 1.78; 95% CI: 1.06-2.99; p = 0.040). No association
with knee osteoarthritis was found for two other studied polymorphisms in
the TNFRSF11B gene — rs4355801 and rs3102735 (p > 0.05).

Conclusion. The increased frequency of genotypes AC or CC registration,
as well as allele C of rs3134069 polymorphism in the TNFRSF11B gene in
postmenopausal women with knee osteoarthritis indicates the important role of
TNFRSF11B gene mutations in the osteoarthritis development and progression.
Further research in this area is of great interest both for a deeper understanding
of the disease pathogenesis and for the development of personalized approach in
the prevention and treatment of knee osteoarthritis in postmenopausal women.
Keywords: women, postmenopause, osteoarthritis, polymorphisms,
osteoprotegerin gene.
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NMonuMopdusmMbl reHa ocTeonpoTerepuHa
NPU OCTeoapTpPUTE KOJSIEHHbIX CYCTaBOB Y XXEHLUH
B NOCTMeHonayse

IA. UrHateHko!, H.A. Pe3Hn4eHko?, MN.H. Pepgynuyen?, 3.A. MainsH!

1PIBOY BO «[doHeukuii rocygapCTBeHHbI MEAULMHCKMIA YHUBEepCUTeT MMeHn M. Mopbkoro»
MuHsgpaBa Poccun (oHeuk, Poccuiickas ®egepaums)
2NHctutyT «MegunumHeckas akagemuns uMmenn C.U. Neopruesckoro» GrAQOY BO «KpbiMckuii denepanbHbiv
yHuBepcuteT nmenn B.U. BepHaackoro» MunobpHaykm Poccun (Cumdpeponons, Poccuiickas ®egepauns)

AHHOTauus

Iensb — WCCIe0BaTh aCCOIMAIKHY oMMMopdu3MoB rs3134069, rs4355801 u
13102735 rena TNFRSF11B c 0CTeoapTpUTOM KOJIEHHBIX CyCTaBOB Y YKeHIIMH
HOCTMEHOIIAy3aJIbHOI0 BO3paCcTa.

Marepuain u Meropsl. O6cnenoBano 483 eHIUHBI TOCTMeHOTay3aaIbHOTO
Bo3pacta. M3 Hux 157 nmanueHToB UMeJIM 0CTe0apTPUT KOJIEHHBIX CYCTaBOB.
OcranbHble 326 >KeHIIVH He MMe IIPU3HAKOB 3a00/IeBaHHs CyCTaBOB U CO-
CTaBWIM KOHTPOJIbHYIO IpyIy. Bee 06cieoBaHHbIe SKeHIIMHBI IIPH IIOMOIIA
MeTO/Ia [OJIMMEePA3HOH LIeNTHOM PeaKIUHU B PeXXUMe peaslbHOro BpeMeHH ObUIr
06CeIoBaHb! Ha OTHOHYKJIeOTHAHBIe ToimMMopdu3mbl 153134069, rs4355801
nrs3102735 rena TNFRSF11B.

Pe3yibTarsl. YCTaHOBIIEHO, YTO pacIpefie/ieHye FeHOTHIIOB I0JIMMOPGU3MOB
rs3134069, rs4355801 n rs3102735 rena TNFRSF11B B obmeii rpymnme o6-
CIle/IOBaHHBIX >KeHIIMH (n=483) cooTBercTBoBaso 3akony Hardy — Weinberg
(p>0,05). Ananu3 yacToTs! HoMMopHLIX BapraHToB reHa TNFRSF11B nio-
3BOJIMJI BBISIBUTE NOBBIIIEHHY0 YacToTy reHorunos AC ni CC nomimopgus-
Ma 153134069 y 6oNBHBIX C 0CTE0apPTPUTOM KOJIeHHBIX cycTaBoB (OR=1,91;

www.innoscience.ru

95% CI: 1,10-3,32; p=0,030). Tarxe cpenu 6ombHbIx OA GbUIA YBEJIMYEHA
4yacToTa peructpaipy ajuiesis C BbileykazaHHoro nomumopdusma (OR=1,78;
95% CI: 1,06-2,99; p=0,040). [Ins nByx OAPYTUX UCCIEIOBAHHBIX ITOJIMMOP-
¢usmoB rera TNFRSF11B (rs4355801 1 1s3102735) cBsi3u C 0CTE0APTPUTOM
KOJIEHHBIX CyCTaBOB 0GHapy»eHo He 6bu10 (p>0,05).

3axurrouenwe. [ToBbinenHas yacrtora perucrpanuu reHotunoB AC mu CC,
a taroke aywiens C nomimopousma rs3134069 rena TNFRSF11B nipu ocreo-
apTpUTe KOJIEHHBIX CYyCTAaBOB Y JKEHIIMH II0CTMeHOIIay3aIbHOI0 BO3pacTa
CBUZIETEJILCTBYET O BAXXHOM poiu MyTanuii B reHe TNFRSF11B B pa3sButuu
Y IPOrPeCcCHPOBaHHUU OCTeoapTpHTa. JlajbHeHIIe UCCIeIOBaHNs B 9TOM
HAaIpaBJIeHUH [IPeJICTaBILIIOT OOJBIION HHTepecC Kak AJIst 6oiee Ty60OKOro
[IOHUMaHWS ITaToreHe3a 3a60yIeBaHuUs, Tak U AJSI pa3paboTKy KpPUTepHeB
NepcOHUGHUIIPOBAHHOTIO II0XO/A B TPOGIIIAKTHKE U JIedeHUH 0CTe0apTpUTa
KOJIEHHBIX CyCTaBOB Y XXeHIIMH II0CTMEeHOIay3aIbHOr0 BO3pacTa.
KurroueBsIe c10Ba: XXeHIMHLL, IOCTMEHOIAY3a, 0CTe0apTPHT, ITOIUMOPGU3-
MBI, TeH OCTeOoNpoTerepyHa.

KoHduKT HHTEpecoB: He 3asBIleH.
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m INTRODUCTION
Osteoarthritis (OA) is one of the more common diseases
of the musculoskeletal system. The chronic pathological
process in OA may involve various joints. Most often, the
disease affects the knee joints. Gonarthritis is a progressive
disease with degenerative changes of all tissues of the knee
joint: meniscus, cartilage, subchondral bone tissue, ligaments
and muscles associated with them, and subcutaneous fat.

The incidence of OA grows significantly with age.
Conducted epidemiological studies indicate the highest
prevalence of pathology in middle age and especially in
advanced and old age. Thus, in 33.2% of cases OA is found in
people of retirement age, and, according to some data, among
people over 60 years of age it even reaches 50% or more [1-4].
It should be noted that 10% of people over 55 years of age has
damage to the knee joints, which is accompanied by severe
functional impairments in a quarter of cases.

The damage to the knee joints in OA comes with pain,
swelling, reduced range of motion and increasing loss of the
joint function. The majority of patients demonstrates sleep
disorders, reduced ability of performing exercise, lifting heavy
objects and walking. Gradually, the capability to perform and
to lead an independent life are decreasing. OA inevitably leads
to the disability of the patient. As a result, due to the patient’s
loss of ability to work, the costs of diagnosing and treating
the pathology, paying for sick leave and disability pensions,
knee joint disease places a huge burden not only on the family
budget, but also on the budget of the entire healthcare system
and society as a whole.

Recent achievements in the studies of pathogenesis of OA
show new opportunities in the treatment of the disease and
unlock promising mechanisms and targets for new therapeutic
agents. It is to be noted, however, that now there are no methods
of therapy to effectively stop the pathological process and
further damage to the tissues of the joint or to eliminate any
of the structural damage to the cartilage tissue that might have
developed [5]. Total joint replacement in OA might involve
adverse consequences, specifically, it may be accompanied
with infectious complications and fibrosis [6]. Besides, despite
the success in the development of artificial joints, the surgery
is a high-risk and costly alternative to conservative therapy,
and the service life of prosthetic devices is limited.

The very high incidence of OA and the lack of therapy to
ensure the structural and functional restoration of the joints
indicate the necessity of development of up-to-date methods
of early diagnosis and prevention of the disease. One of the
measures to prevent the development of OA should be the
identification of high-risk groups for the development of
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joint pathology for the timely administration of appropriate
preventive programs to patients. To do that, the medical
practitioners should have distinct criteria for early identification
of people at high risk of OA and justify the need to prescribe
preventive and therapeutic measures for them.

The development of prognostic criteria affecting the
risk of developing the disease should be based on a deep
understanding of its etiopathogenesis. It must be considered
that OA is a polygenic, multifactorial pathology. Osteoarthritis
is the result of combined action of several factors on the
human organism that might conventionally be divided into
two groups, genetic and non-genetic. The non-genetic risk
factors of OA include excessive weight and obesity, metabolic
syndrome, physical inactivity, trauma, advanced and old age,
alcohol consumption, smoking, history of joint diseases (Reiter
disease, gouty arthritis, etc.) [6]. One of the main predisposing
factors to the disease is female gender, and postmenopausal
women are most susceptible to the disease.

Undoubtedly, the most important contributor to the OA
etiopathogenesis is the genetic component. The analysis
of results of molecular and genetic studies of OA allowed
identification of several hundred genes, whose polymorphisms
may affect the risk of development of joint disease [7]. It is to
be noted that among these candidate genes a group of genes
are identified as coding the immune factors. Particularly, such
genes as IL-11, TLR-4, TGFB1, TNFSF11 are mentioned.
They participate in the development of the immune response
and inflammation. There are some studies focusing on research
of the role of polymorphisms of the gene TNFRSF11B in
the development of the joint damage. This gene codes the
osteoprotegerin (OPG), a cytokine from the family of tumor
necrosis factor. In particular, a study was carried out on the
role of genetic mutations in the said gene on the development
of knee OA among the population of Great Britain and China
[8-11]. No similar studies have been conducted in Russia.

m AIM

Study the associations of the polymorphisms of rs3134069,
rs4355801 and rs3102735 in the TNFRSF11B gene with knee
osteoarthritis in postmenopausal women.

m MATERIAL AND METHODS

The study was performed within a complex joint research
of the Federal State Funded Educational Institution of Higher
Education Donetsk State Medical University of the Ministry
of Health of the Russian Federation and the S.I. Georgievsky
Medical Academy of the Federal State Autonomous
Educational Institution of Higher Education “Crimean
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Federal University named after V.E. Vernadsky.” The study is
approved by the Ethics Committee of the FSFEI HE DSMU
of the Ministry of Health of the Russian federation (Protocol
No. 27/5-1 dated 14.04.2021.) The analysis included results
of diagnostic findings of 483 postmenopausal women. The
median and interquartile range of age of the examined women
were 61 [55; 67] years, duration of the menopause, 12 [6; 20]
years. The height, weight and body mass index values were
162 [157; 166] cm, 72 [64; 82] kg, and 27.6 [24.2; 31.3],
respectively.

The design of the work involved a case-control study. 157
patients with clinical and instrumental confirmed osteoarthritis
of the knee joint were included in the main group, and the
control group consisted of the remaining 326 women without
signs of joint disease.

Inclusion criteria in the main group: female gender,
postmenopause, osteoarthritis of the knee joints, written
voluntary informed consent.

Inclusion criteria in the control group: female gender,
postmenopause, absence of joint diseases, written voluntary
informed consent.

Exclusion criteria: male gender, joint injuries, diseases of the
endocrine and immune systems, theumatic, mental, oncological
and hematological pathologies, chronic inflammatory diseases.

The parameters of the women from the main and the control
groups are given in Table 1. The results show a correlation
between the representatives of the two groups in age (p=0.798)
and duration of postmenopause (p=0.545).

To perform molecular genetic studies, peripheral blood
of the patients was used that was sampled following an
overnight fast into plastic vacuum blood tubes with EDTA
as anticoagulant. Isolation of DNA from blood leukocytes
was carried out using a set of reagents “PROBA-RAPID-
GENETIKA” (Scientific Production Company “DNK-
Technologia,” Russia). The isolated DNA sample was used
to identify three polymorphisms of the gene TNFRSF11B —
rs3134069 (245 A>C), rs4355801 (A>G), and rs3102735 (163
(160) T>C).

To detect the above polymorphisms, the real time polymerase
chain reaction method was used. Commercially available
sets of reagents manufactured by Scientific Production
Company “DNK-Technologia” LLC, (Russia). The method
was implemented with the use of the following laboratory
equipment: detecting amplifier DT-96 (Scientific Production
Company “DNK-Technologia,” Russia,) high-speed laboratory
centrifuge Micro-120 (Hettich Zentrifugen, Germany),
solid-state thermostats 24-15 and microcentrifuges/shakers
(“Biokom,” Russia), compartment BAVp-01-“Laminar-S”-1,2
(“Laminarnie Sistemy,” Russia), medical laboratory dispensers
of various volumes (Brand, Germany.)

Control group Main group
Age, years 61,0 [55,0; 67,0] 61,0 [55,0; 67,01 0,798
Duration of 12,5 [6,0; 20,0] 12,0[6,0;19,0] 0,545

postmenopause, age

Table 1. Age and postmenopause duration in the examined
postmenopausal women

Ta6bnuya 1. Bospacm u dnumenbHOCMb NOCMMeHoNnay3bl y
06c1ed0BaHHbIX eHUWUH NOCMMeHoNay3abHo20 Bo3pacm
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The results were processed using the Medstat statistical
software package. Age and duration of postmenopause were
assessed using median and interquartile range indicators (Me
[Q1; Q3]). The frequency of identification of polymorphous
variants of the gene TNFRSF11B in the samples was represented
both in absolute values and percentages. To determine whether
the distribution of the studied genotypes corresponded to the
Hardy—Weinberg law, as well as to analyze the frequency of
genetic markers in groups, the Chi-square test was used. In
assessing the associations of the genotypes and the alleles with
the disease, the odds ratio (OR) was calculated as well as the
95% confidence interval (95% CI).

m RESULTS

The studies revealed that the distribution of the genotypes
of the polymorphisms rs3134069, rs4355801 and rs3102735
of the gene TNFRSF11B among the studied women in the
postmenopausal age corresponded to the Hardy—Weinberg
law without showing significant difference from the expected
occurrence (p>0.05). The genotypes of the polymorphism
rs3134069 AA, AC and CC were registered respectively in
424 (87.8%), 56 (11.6%) and 3 (0.6%) cases. The analysis
of gene variants based on the rs4355801 polymorphism
showed, that 99 women (20.5%) were homozygous for the
A allele (AA), 141 women (29.2%) were homozygous for
the G allele (GG), and 243 examined individuals (50.3%)
were heterozygous (AG). The TT and CC genotypes of the
rs3102735 polymorphism were found in 370 (76.6%) and 5
(1.0%) of women, respectively, and the TC genotype in 108
individuals (22.4%).

The occurrence of genotypes and alleles of the rs3134069
polymorphism of the TNFRSF11B gene among patients with
osteoarthritis of the knee joint follows in Table 2. Due to
the small number of women with the CC genotype (1 in the
main group, 2 in the control group), they were combined with
carriers of the AC genotype. The data obtained indicate an
increased frequency of the AC or CC genotype in patients
with joint pathology (OR=1.91; 95% CI: 1.10-3.32; p=0.030).
There was also an increased incidence rate of the C allele of the
said polymorphism (OR=1.78; 95% CI: 1.06-2.99; p=0.040)
in the group of patients with osteoarthritis.

The results of testing for polymorphisms rs4355801
and rs3102735 of the TNFRSF11B gene showed the lack
of their association with osteoarthritis of the knee joint in
postmenopausal women (Tables 3, 4).

Control group (n 326)

Genotypes Main group (n = 157)

90,2 130 82,8

0,030

AC+CC 32 9,8 27 17,2
A 618 94,8 286 91,1 0.040

C 34 5,2 28 8,9

Table 2. Genotypes and alleles frequency of rs3134069
polymorphism in the TNFRSF11B gene in postmenopausal women
with knee osteoarthritis

Tabnuya 2. Yacmoma peaucmpayuu 2eHomunoB u annenel
nonumopgusma rs3134069 eeHa TNFRSF11B cpedu xeHuwuH
nocmmeHonay3asibH020 Bo3pacma C 0CmeoapmpumoM KONEHHbIX
cycmaBoB
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Genotypes Control group (n = 326) | Main group (n = 157)
AA 67

20,5 32 20,4
GA 159 48,8 84 53,5 0,541
GG 100 30,7 41 26,1
A 293 44,9 148 47,1 0.568
G 359 55,1 166 52,9

Table 3. Genotypes and alleles frequency of rs4355801
polymorphism in the TNFRSF11B gene in postmenopausal women
with knee osteoarthritis

Tabnuuya 3. Yacmoma pezucmpayuu 2eHomunos u annened
nonumopagu3sma rs4355801 eeHa TNFRSF11B y xxeHwuH
nocmmeHonay3asnbH020 Bo3pacma C 0CmMeoapmpumoM KOIeHHbIX
cycmaBoB

m DISCUSSION

The pathophysiology of OA is associated with numerous
factors, which include metabolic disorders, oxidative stress,
apoptosis, cellular aging, and mitochondrial dysfunction [6].
Among the sophisticated complex of pathogenic mechanisms
of the disease, one of the key contributors is the immune [6,
12]. Numerous studies indicate that the decisive trigger in the
development of the disease is intra-articular inflammation.
The persistence of the inflammatory component causes the
process to become chronic, and its severity reflects the degree
of progression of OA. Undoubtedly, the cause of inflammation
is the overexpression of proinflammatory cytokines in plasma
and synovial fluid, which leads to the death of chondrocytes,
catabolism of cartilage tissue, synovitis, and damage to the
subchondral bone.

Important cellular elements involved in the inflammatory
response are chondrocytes, synoviocytes, macrophages; among
cytokines, interleukins (IL)-6, IL-1p, IL-8, IL-17 are considered
key mediators in joint tissue damage, as well as tumor necrosis
factor alpha (TNF-a), which are respectively referred to as
prodegenerative factors [13]. An increase in the secretion
of the above prodegenerative proinflammatory cytokines is
associated with an increase in the expression of catabolic
markers (matrix metalloproteinases -3, -13, aggrecanases
ADAMTS-4 and ADAMTS-5, and others), involved in the
breakdown of collagens and proteoglycans. These cytokines
are counteracted by pro-anabolic factors, which include insulin-
like growth factor 1 (IGF-1), transforming growth factor beta
(TGF-p), IL-4, IL-10, and others. It should be noted that an
imbalance in cytokine regulation towards the predominance
of the function of prodegenerative cytokines underlies the
degradation of the extracellular matrix of cartilage and the
development of OA.

Cytokine dysfunction developing in OA leads to damage
to joint tissues through various mechanisms. Degradation of
cartilage tissue is mediated by signaling pathways such as
MAPKSs, Wnt/p-catenin, Notch. One of the major pathways
is the NF-kB (nuclear factor-xB), and the most important
mediators are representatives of the RANKL/RANK/OPG
cytokine system (RANK and RANKL are activators of the
receptor of the nuclear factor kB and its ligands, respectively).
The system is the key in the activation of the NF-kB-signaling
pathway, in the regulation of osteoclastogenesis and remodeling
of the bone tissue in the normal and in the pathologic
condition. The disorders of this system, among other things,
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Genotypes Control group (n = 326) | Main group (n = 157)
CE 4 1,2 1 0,6

TC 69 21,2 39 24,9 0,569
TT 253 71,6 117 74,5
C 7 11,8 41 13,1
T 575 88,2 273 86,9 R

Table 4. Genotypes and alleles frequency of rs3102735
polymorphism in the TNFRSF11B gene in postmenopausal
women with knee osteoarthritis

Ta6bnuya 4. Yacmoma pesucmpayuu 2eHomunos u annenei
nonumopdgusma rs3102735 ezeHa TNFRSF11B y xeHwuH
nocmmeHonay3asnbH020 Bo3pacma ¢ 0cmeoapmpumom
KOJIEHHbIX CyCmaBoB

are leading in the pathogenesis of osteoporosis [14, 15]. The
receptor activator of the nuclear factor kB ligand (RANKL)
ensures maturation, differentiation and activation of osteoclasts
through its specific receptor RANK. Osteoprotegerin, the main
producing cells of which are osteoblasts, as an important
component of the RANKL/RANK/OPG cytokine system, has
the opposite effect. OPG inhibits the activity of osteoclasts
and thereby provides a protective role against bone resorption,
being a soluble “trap receptor” for RANKL.

In OA, there is a close correlation between dysfunction of
the OPG/RANK/RANKL regulatory system and histological
changes in the subchondral bone with the appearance of a
proinflammatory osteoblast phenotype [16]. It was established,
however, that OPG and RANKL affect more than just the
subchondral bone. Both cytokines are also expressed in the
cartilage damaged in the course of OA [17]. The increased
production of RANKL results in the degradation of the cartilage
tissue, because the increased RANKL/OPG ratio is related to
the high synthesis of matrix metalloproteinases -3, -9, -13 and
increase of catabolic processes, whereas the induction with
OPG bay be a protective and compensatory phenomenon [16].
Administration of the drug osteoprotegerin leads to a decrease
in the intensity of pain, inhibits the formation of osteophytes
and improves the structural characteristics of the affected
joint in OA [18]. Experimental models in mice also show the
beneficial effect of systemic administration of OPG on the
state of bone and cartilage tissue in OA [19].

Thus, based on the evidence obtained to date, OPG is
believed to play an important role in the pathogenesis of
knee OA. It has been shown that OPG together with RANKL
demonstrates an association with the severity of OA, especially
in the early stages of the disease. It is assumed, therefore, that
an increase in OPG concentration can be considered as an early
marker of the disease, and the level of cytokine expression as
a sign of the degree of its progression [20, 21]. Considering
the foregoing, it is possible to suggest that the mutations
of the gene TNFRSF11B coding the OPG molecules, may
influence the etiopathogenesis of OA. This can be explained
from the pathogenic perspective, since single-nucleotide
genetic polymorphisms can cause quantitative or structural-
functional changes in the encoded protein, which, in turn, can
affect the pathogenesis of OA, either promoting or preventing
the development of the disease.

In our work, we found an association with knee OA
in postmenopausal women for one of the three gene
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polymorphisms studied (rs3134069) of the TNFRSF11B.
It should be noted that the currently available works
devoted to the study of the role of genetic polymorphisms
of the TNFRSF11B gene in the development of knee OA
are few and do not provide a clear understanding of the
significance of polymorphic variants of the above gene in
the etiopathogenesis of the disease. In a study conducted
in China that included 132 men and 261 women with knee
OA, associations of single nucleotide polymorphisms of the
TNFRSF11B gene with the disease were also established [9].
The rs1485286, rs1905786 and rs1032128 polymorphisms
were associated with joint pathology. It is noteworthy
that the sampling used in the study, as differentiated from
our research, included not only women, but men as well;
besides, the polymorphism rs3134069 used in our work was
not tested by the Chinese authors. The latter polymorphism
was not studied by the English researchers [8], who found
an association of the alleles in the VNTR (rs71569778)
area of the gene TNFRSF11B only in women with OA of
the knee joint, but not in men. In another study, whose
authors included in their research results of inspection of
749 women aged 43-67 with OA of the knee joint, the
association of the polymorphism rs1564858 of the gene
TNFRSF11B with the progression of the disease and the
formation of osteophytes was shown [10]. The same team
of authors identified a connection of haplotypes of the
two polymorphisms s1564858 and rs2073618 of the gene
TNFRSF11B with the risk of development of OA of the knee
joints in a mixed group of patients that included 298 men
and 305 women aged [11].

TpaBMaTOJ’IOFMH n optoneaua

Thus, in our study, as well as in other studies, connections
were established between polymorphic variants of the
TNFRSF11B gene and OA of the knee joints, including in
postmenopausal women. Despite the fact that different groups
of authors studied various polymorphisms of the above
gene, the results obtained, at a minimum, may indicate the
important role of mutations in the TNFRSF11B gene in the
development and progression of osteoarthritis. Further studies
aimed at studying the role of osteoprotegerin in OA, including
at the genetic level, are of great interest both for a deeper
understanding of the pathogenesis of the disease and for the
development of criteria for a personalized approach in the
prevention and treatment of a highly common disease of the
musculoskeletal system.

m CONCLUSION

A molecular genetic examination of 157 postmenopausal
women with osteoarthritis of the knee joints and 326 women
without signs of joint damage showed an association of the
rs3134069 polymorphism of the TNFRSF11B gene with the
disease. In patients with OA, an increased incidence of he
genotype AC or CC (p=0.030) as well as allele C (p=0.040)
of the said polymorphism was seen. For the two other studied
polymorphisms of the gene TNFRSF11B (rs4355801 and
rs3102735), no connection with the OA of the knee joints was
found (p>0.05).

The results obtained indicate the need for a further study of
the role of osteoprotegerin, a cytokine of the tumor necrosis
factor superfamily, in the etiopathogenesis of knee OA at both
the molecular and genetic levels. #=
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Abstract

Aim - to study the dynamics of respiratory function indicators in patients
with bilateral widespread destructive tuberculosis during staged surgeryt
using extrapleural pneumolysis with silicone plombage on the side of the
smallest lesion.

Material and methods. The main study group consisted of 14 patients with
widespread bilateral destructive tuberculosis who underwent extrapleural
pneumolysis with silicone plombage (EPSP) in combination with lung
resection on the opposite side. The control group included 29 patients who
underwent lung resections on both sides. All patients underwent spirometry
before and 3-5 weeks after each stage of surgery: FVC (forced vital capacity

of the lungs) and FEV1 (forced expiratory volume in 1 second) were
registered.

Results. The dynamics of the spirometric study values after staged surgery in
the EPSP group was a decrease in FVC by 1.05+0.47, FEV1 by 0.95+0.6 1, and
in the control group — by 1.74+0.76 1 and 1.33+0.5 1, respectively (p < 0.05).
Conclusion. The staged surgery with the use of EPSP was accompanied
by a significantly smaller decrease in functional parameters and can be
used in patients with widespread bilateral destructive tuberculosis with low
respiratory function.
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IAMHaMunKa BEHTUNSILMOHHbIX NoKa3aTtesien y 60/bHbIX
ABYCTOPOHHUM AECTPYKTUBHbIM TyOEpKyJSsie30M Jierkux
rnocrie 3aTanHOro XMpypru4yeckoro sieyeHus
C ucnonb3oBaHMEM 3KCTpanJsieBpasibHOro NHeBMoONu3a
C NNTIOMOUPOBKON CUJSTUKOHOBbLIM UMIMJIAHTOM
B COYEeTaHUM C KOHTpJslaTepasibHOMN pe3eKLuuen ferkoro
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Xupyprus

AHHOTaUuA

Iean — u3y4uTh IUHAMUKY IIOKa3aTesledl GyHKIUM BHEIIHero JbIXaHUusl Y
60JIbHBIX [IBYCTOPOHHUM PaclpOCTPaHEeHHbIM 1eCTPYKTUBHBIM TyOepKysie30M
JIErKUX T1PY NPOBeJIeHUH 3TallHOI0 XUPYPrU4ecKoro jiedeHus! C IpUMeHeHreM
3KCTpaIvIeBpaJIbHOIO ITHEBMOJIN3A C INIOMOMPOBKOM CHIIMKOHOBBIM UMITIAH-
TOM Ha CTOPOHE HaUMEeHBIIIero TOPaXkeHHUs.

Marepuas u Metonbl. OCHOBHAs IpyIna cocTosuia U3 14 GOJbHBIX pac-
NIPOCTPAHEHHBIM JIByCTOPOHHUM JIeCTPYKTHBHBIM TyOepKyJie30M, KOTOPbIM
BBIIIOJIHEH DKCTpaIjieBpaJIbHbIN THEBMOJIM3 C INIOMOMPOBKOW CUITMKOHOBBIM
unmiuianToM (3IICH) B codeTaHuM C pe3eKIIMOHHBIMU OlleparisMU JIerKux
Ha IIPOTHBOIIOJIOXKHOM cTOpoHe. KoHTpOJIbHAsI rpyIINa BKitodana 29 naryeH-
TOB, KOTOPBIM BBIIIOJIHEHBI Pe3eKI[UOHHbIe OIlepallkH JIETKUX C 00eHuX CTOPOH.
BceM G0sIbHBIM BBINOJIHSIM CIIMPOMETPHIO JI0 U Yepe3 3—5 Hefiellb 1ocie
KaXJI0r0 3Tala XUPYPruuecKkoro jiedeHus:: onpeessiii GpyHKIMOHAIBHYIO

Hayka n nHHoBauuum B MmeguuuHe T.9(2)/2024

>KM3HEHHYIO eMKOCTb jterkux (PJKEJI) u o6bemM popcupoBaHHOTO BHIIOXA
3a 1 cexyuny (OPB1).

Pesynbrarel. JIMHaMuKa IoKa3aTeneil CIMPOMETPUYeCKOr0 UCCIIeI0BaHHUs
TI0CJIe 3TAITHOIO XUPYPrHUYecKoro jledeHus cocTaBwia B rpymmne JIICU cau-
sxerre @IKEJT va 1,05+0,47 1, OPB1 — 1a 0,95+0,6 11, a B rpynme cpaBHeHs
Ha 1,74+0,76 n u 1,33+0,5 11 coorBeTcTBeHHO (p<0,05).

3akio4eHne. JTallHOe XUPyprudecKoe jiedeHue ¢ npuMenennem JDIICH
COIIPOBO’K/IAETCsl 3HAUUTEILHO MEHBIINM CHIDKEHHEM (GyHKIHOHAIBHBIX
TIoKa3aTeJied ¥ MOXKeT GBITh MCIIOIB30BAHO Y OONBHBIX PaclpoCTPaHeHHbIM
JIByCTOPOHHHM JIeCTPYKTUBHBIM Ty6epKYJIe30M C IbIXaTeIbHOM HeJloCTaTou-
HOCTBIO ¥ HU3KUMHU [I0Ka3aTe/ISIMHU GYHKIUH AbIXaHUS.

KiroueBsle cnoBa: TybepKyries, SKCTpaIlieBpaIbHbIH ITHEBMOJIN3 C INIOMOH-
POBKO¥ CHITMKOHOBBIM MMIIIAHTOM.

KonnuKT HHTepecoB: He 3asBeH.

[na uMTUpoBaHuUsA:

JoryeHko [.B., YywkuH M.W., KpacHukosa E.B., Tapacos P.B., YuTtopenuase I'B.,
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AECTPYKTUBHBLIM TyGepKynie3oM fierkux nocsie 3TanHoro XMpypru4eckoro nevyeHuns
C MCNoNb30BaHMEM 3KCTparieBpasibHOro NHEBMOMMU3a C NIoMGMpPOBKOW
CU/TMKOHOBBIM UMMJIAHTOM B COYETaHMM C KOHTPNIaTepanbHOM pe3eKumei nerkoro.
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m INTRODUCTION
Currently, the Russian Federation has seen an increase in
cases of tuberculosis with multidrug-resistant (MDR) and
extensively drug-resistant (XDR) Mycobacterium tuberculosis,
leading to the formation of a severe patient group with widespread
destructive pulmonary tuberculosis [1-3]. Typically, these patients
are characterized by a long duration of the disease, often bilateral
localization of lung lesions, and severe respiratory dysfunction.
Due to the insufficient effectiveness of drug therapy in these
patients, surgical treatment methods are increasingly being
employed [4-7]. There is often a need for multi-stage surgical
treatment due to the extensive nature of the disease. According
to many researchers, resections involving one lobe or more than
three segments lead to overexpansion of the remaining parts
of the lung and increase the risk of postoperative pulmonary-
pleural complications and tuberculosis reactivation [8-10].
Additionally, a significant reduction in the respiratory surface of
the lungs increases the risk of respiratory disorders, necessitating
the avoidance of resection procedures and requiring the use of
collapse surgery. The primary method of collapse surgery to date
has been therapeutic extrapleural thoracoplasty. This procedure
involves extensive trauma to the chest muscles, leading to
impaired respiratory mechanics and upper limb function, and is
also accompanied by prolonged pain syndrome [11]. Due to the
poor cosmetic effect, characterized by chest deformity, patients
often refuse this type of surgical treatment. This has led to the
search for and development of new minimally invasive methods
of surgical collapse.
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The least traumatic method of collapse surgery is considered
to be extrapleural pneumolysis with plombage. Various types of
plombage materials have been proposed: collagen, thoracore,
displaced autologous skeletal muscles, methacrylate beads, and
others [12-15]. All plombage types had a number of drawbacks,
the most common of which were the short-term effect of collapse
due to the resorption of the material and suppuration of the
filling due to its biological incompatibility with the organism
[14-17]. Currently, the search for the ideal plombage for
extrapleural pneumolysis continues, one that would provide a
stable and long-lasting collapse of lung cavities while preserving
the integrity of the chest wall.

The clinics of the Federal State Funded Research Institution
“Central Research Institute of Tuberculosis” (FSFRI CRIT) has
a vast experience of using extrapleural pneumolysis with silicone
plombage (EPSP) in collapse surgery treatment of tuberculosis
(mainly, as an alternative to thoracoplasty). The satisfactory
tolerability and preservation of lung tissue integrity have allowed
for the successful application of EPSP in patients with low
functional reserves, including those with bilateral destructive
pulmonary tuberculosis.

m AIM

Study the dynamics of respiratory function indicators in
patients with bilateral widespread destructive tuberculosis during
staged surgery using extrapleural pneumolysis with silicone
plombage on the side of the smallest lesion and resections of
various volumes on the side of the largest lesion.

www.innoscience.ru
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Figure 1. Extrapleural pneumolysis plombage using a silicone implant.

PucyHok 1. 3kcmpanneBpasbHbIli NHEBMOMU3 C UCNO0JIb30BaHUEM
CUW/IUKOHOBO20 UMNiaHma.

m MATERIAL AND METHODS

Since 2010, staged surgical treatment using EPSP in
combination with lung resections has been performed on 14
patients at FSFRI CRIT. These patients, included in the main
study group, had a very high risk of postoperative complications
due to the widespread nature of the disease and low functional
indicators. The extrapleural pneumolysis using a silicone implant
was performed according to the original technique (patent No. RU
2448658). The surgery was conducted with a modified approach
and without resection of the rib segment.

For plombing, a round silicone breast implant with a high
profile, textured shell, and dense cohesive gel was used, intended
for lifelong presence in the body and not causing rejection
reactions, with a volume corresponding to the volume of cavities
in the lung (Fig. 1).

The comparison group included 29 patients with extensive
destructive pulmonary tuberculosis who underwent bilateral
sequential lung resection surgeries. The majority of patients in both
groups were women: 8 (57%) in the main group and 15 (52%)
in the comparison group. The average age was 43.5+0.8 years in
the main group and 38+0.4 years in the comparison group. Drug
resistance of the tuberculosis mycobacterium (MTB) was detected
in the main group in 8 patients (57.1%), while in the comparison
group it was noted in 19 patients (65.4%). All patients received
anti-tuberculosis therapy according to the spectrum of sensitivity
of MTB in accordance with the order of the Ministry of Health of
Russia No. 951 prior to the start of surgical treatment.

All patients underwent computed tomography
of the chest organs before surgical treatment.
Spirometry was performed before surgery and
3-5 weeks after each stage of the operation, in
compliance with the standards of the Russian
Respiratory Society study [18]. The study used
the proper values of the European Coal and
Steel Community [19]. To assess lung function
impairments, a modified qualification of the
Global Initiative for Chronic Obstructive Lung
Disease (GOLD) was used.

In the main group, the average value of
respiratory parameters before staged surgical
treatment was as follows: FVC 66.2+8.1% d. v.,
FEV1 53.8+7.3% d. v.; in the comparison group:
FVC 95.5+£12.2% d. v., FEV1 109.2+37.7% d. v.

Lobectomy

group (n=29)

FVC, |
FEVL, |

www.innoscience.ru
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Volume of EPSP + resection (n=9) | Resection + EPSP (n=5)
operation

Combined resection Resection + EPSP 4 (80%)
Lobectomy 1(11%) 1 (20%)

Table 1. Distribution of resection operations using extrapleural
pneumolysis with a silicone plombage depending on the sequence of
the stage (n=14)

Tabnuuya 1. PacnpedeneHue pe3ekUyuoHHbIX onepayull

C UCNOJ/Ib30BaHUEM IKCMpPan/ieBpaibHo20 NHeBMoU3a C
niIoMBUPOBKOU CUNUKOHOBLIM UMNIaHMOM B 3aBUCUMOCMU OM
o4epedHocmu amana (n=14)

Statistical processing was performed using the Medcalc v.
18.2.1 software suite. For respiratory function indicators, the
arithmetic mean and standard deviation of the indicators (M+0)
were calculated; for the average age, the arithmetic mean and error
of the arithmetic mean (M+m) were calculated. The reliability of
differences in the same quantitative indicators was determined
using Student's t-test. Differences were considered statistically
significant at p<0.05.

m RESULTS AND DISCUSSION

The choice of tactics for staged surgical treatment using EPSP
was determined depending on the extent of the process and the
presence of complications in the lung subject to resection. The
distribution of options for the volume of resection operations
depending on the choice of staged surgical treatment in the main
group is presented in Table 1.

The table data demonstrates that the majority of patients in the
main group underwent resection interventions in the volume of
combined resection. In 9 (64%) patients, the first stage included
the EPSP operation. In 5 (36%) patients, the first stage was the lung
resection to ensure sanation: these were patients with hemoptysis
and a high risk of pulmonary hemorrhage.

In the comparison group, the operations were distributed as
to the sequence of staged resections; the data follows in Table 2.

It follows from the table, in the comparison group 15 (51.7%)
patients underwent resection on the side of the smaller lesion on
the first stage in order to ensure a minimal decrease of functional
indicators, and 14 (48.3%) patients underwent large volume
resections on the first stage (more than 3 segments), also due to
a high risk of pulmonary hemorrhage.

The dynamics of lung function indicators in the main group
after the surgery is shown in Table 3.

: Large volume resection + Resection + large volume
Volume of operation resection (n=14) resection (n=15)

Combined resection

2 (14%)
12 (86%)

11 (73%)
4 (27%)

Table 2. Options for the volume of resection interventions in the comparison

Tabnuya 2. BapuaHmbl o6beMa pe3eKyuoHHbIX BMewamenbcms B 2pynne
cpaBHeHust (n=29)

[ Subgroup | 1(n=9) | 2(n=5) | 1(n=9) | 2(n=5) | 1(n=0) | 2(n=5) | |

After 2 stages of
- After stage 1 After stage 2 surgery treatment nn

-0,02£0,5 -1,02+0,15
-0,24+0,3

-1,08+0,4 -0,17+0,17
-0,73+£0,25 -0,160,09

-0,96+0,55
-0,75+0,56

-1,2#0,2 1,1 0,3

-1,134£0,5 -1,3#0,5 1,7 01

Table 3. Dynamics of respiratory parameters after surgery in the main group

Ta6bnuya 3. JuHamuka pecnupamopHbIx nokazamesnell nocne xupypau4eckozo
nledeHus B 0OCHOBHol epynne
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Subgroup | 1(n-14) | 2(n=15) | 1(n=14) | 2(n=15) | 1(n-16) | 2(0-15) | |

- After stage 1 After stage 2 sli\.ltt:;rzy i::gtens‘ :::t nu
FVC, | -0,75+0,65 -1,11+0,5 -1,02+0,45 -0,9+0,4 -1,66+0,8
FEV1, | -0,6£0,4 -0,75+0,27 -0,76x0,4 -0,63+0,2 -1,3+0,6

Table 4. Dynamics of respiratory parameters after surgery in the control group
Tabnuya 4. JuHamuka pecnupamopHbIx nokasamesnell nocne xupypau4eckozo

JledeHus B epynne cpaBHeHUs

Main group | Comparison

(n=14) group (n=29)
FVC, | -1,05+0,47 -1,74+0,76 3,74 0,005
FEV1, | -0,95+0,6 -1,330,5 2,16 0,037

Table 5. Dynamics of absolute values of FVC and FEV1 before and
3-5 weeks after staged surgery in patients of the compared groups

Tabnuua 5. [luHaMuka abconomHbix BenuduH ©XXEJT u OPB1 do
u Yepes 35 Hedeslb NOC/ie 3ManHO20 XUPypPaUHecKozo fledyeHus y
60/1bHbIX CpaBHUBAEMbIX 2pynn

In the subgroup where the EPSP was performed on the
first stage, a lesser decrease of FVC and FEV1 was seen, by
0.96+0.55 1 and 0.75+0.56 1 respectively, than in the subgroup
where the EPSP was performed on the second stage. The changes
in respiratory parameters were as follows: FVC 1.2+0.2 1 and
FEV1 1.3+0.5 1 respectively. In the individual complex assessment
of the dynamics of respiratory functions in the main group after
the EPSP stage, in 10/14 (70%) patients opposite changes of
the respiratory function: in 5/14 (35%) — deterioration, and in
5/14 (35%) patients, improvement of functional indicators was
identified.

In the comparison group, an analysis of the dynamics of
respiratory parameters after staged surgical treatment was
performed; the data follows in Table 4.

In the comparison group, regardless of the order of the surgical
treatment stage, a moderate decrease in respiratory parameters
was observed, the degree of which was practically the same for
all options.

A comparative analysis of dynamics of absolute values of FVC
and FEV1 in patients in the main and comparison groups before
and after the staged surgery. The data follows in Table 5.

According to the data from the table, patients of the main group
showed a decrease of the FVC after staged surgery by 1.05+0.47

-1,83+0,72 0,6 0,5
-1,38£0,25 0,5 0,6

Hayka n uHHosauuun B meguunHe T.9(2)/2024

1, whereas the patients of the comparison group
showed a decrease of this parameter by 1.74+0.76
1 (p<0,05). The FEV1 in the patients from the main
group decreased by 0.95+0.6 1, and in the patients
from the comparison group it decreased more, by
1.33+0.5 1 (p<0.05).

In graphic form, the dynamics of absolute
values of FVC and FEV1 before and 3-5 weeks
after the staged surgery in patients from the two
groups is presented in Figures 2, 3.

It is clearly shown that in both groups, the decrease in
respiratory parameters was moderate, but in the main group,
patients initially had lower functional reserves; therefore, the
degree of decrease in indicators was less than in the compared
group of patients.

The decrease of FVC and FEV 1 (liters) is seen both in the main
and the comparison group, which is accounted for by the removal
of the lung parenchyma. Even affected by the tuberculosis, it
was still involved in the respiratory function. In the group of
patients that underwent the EPSP method, the degree of decrease
of indicators was significantly less.

Analysis of the results showed that the dynamics of FVC and
FEV1 values in the main group were significantly less than in
the control group (p<0.05), which indicates a more functionally
preserving nature of extrapleural pneumolysis with silicone
implant plombage.

Therefore, when choosing surgical treatment tactics using
extrapleural pneumolysis with silicone implant plombage, it is
advisable to perform EPSP at the first stage in order to maximize
the preservation of the ventilation function, which is safer for
anesthesia during resection surgery.

m CONCLUSION

Extrapleural pneumolysis with silicone implant plombage
allows to achieve a significantly smaller decrease in respiratory
function (p<0.05) than resection surgery. The use of EPSP in
staged surgical treatment of patients with advanced destructive
tuberculosis makes it possible to expand the functional operability
of patients with limited respiratory reserves. P

FVC dynamics, |

T T T
Before surgery After stage 1 After stage 2

—@— Resection + EPSP
—@— Large volume resection +
resection

—@— EPSP + resection
—@— Resection +
large volume resection

FEV1 dynamics, |

315 o~

2,5
2 —
. \

0,5

T T T
Before surgery After stage 1 After stage 2

—@— Resection + EPSP
—@— Large volume resection + resection

—@— EPSP + resection
—@— large volume resection

Figure 2. Dynamics of FVC absolute values before and 3-5 weeks
after surgical treatment in patients of the compared groups.

PucyHok 2. [luHamuka abconomHbix BenuduH ®XKEJT 0o
u Yyepe3 3—5 Hedeslb NOCJie XUpypau4veckozo ieHeHus Y 60/1bHbIX
CcpaBHUBaeMbIX 2pynn.
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Figure 3. Dynamics of absolute values of FEV1 before and 3-5
weeks after surgical treatment in patients of the compared groups.

PucyHok 3. [luHamuka abcontomHbix BenuduH O®B1 do
u yepe3 3-5 Hedeslb NOCe XUpypau4ecKoeo sevyeHus y 60sIbHbIX
CpaBHUBaeMbIX 2pynn.
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AHHOTaumA

B 0630pHOi1 cTaThe mpecTaBieHbl COBpeMeHHbIe TeHIeHITUK UCIIOIb30BaHus
GOJIBIIION TPYAHON MBIIIIBI [IPH PEKOHCTPYKTHBHO-BOCCTAHOBUTEIBHBIX OIle-
PpaIMsIX TI0 MOBOJY 1eeKTOB IPYTHON CTeHKU HH(EKITMOHHO-BOCTIAJIUTEIbHOM
aTronoruu. [IpoBesieH aHamM3 JOCTYITHBIX JIMTePATYPHBIX NCTOYHUKOB 6a3 1aH-
ueix: PUHII, PubMed, Web of Science. Onpenenensl HanGosee akTyanbHble
BOIPOCHI 0 JIAHHO# IpoGJieMe, 8 KUMeHHO: 0COOEHHOCTH AHATOMUK ¥ AHOMAJTAN

GOJIBIINX TPYAHBIX MBIIIIL; BAPUAHTBI JIOCKYTOB OOJIBIIOM TPYAHOMN MBIIIIIBI;
OCHOBHBIe HO30JIOTHH, TIPH KOTOPBIX UCIIOJIB3YeTCs] IACTHKA GOJBIIION IPYAHOM
MBIIIIIEeH; OCIIOKHEeHHUst IPUMeHeHHUs JIOCKYTOB GOIBIION IPY/IHOM MBIIIIIEL.
KiioueBble ciioBa: Gornblias IpyJHask MBIIIIA, MbIIIEYHbINA JIOCKYT, MbI-
IeYHasl IUIACTHKA, TeeKT IPyAHON CTeHKH, OCTeOMHEIIUT IPYAMHBI, 0CTeo-
MuUenuT pebep.
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Modern methods for chest wall reconstruction
using the pectoralis major muscle
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2Samara City Clinical Hospital No.1 n.a. N.I. Pirogov (Samara, Russia)

Abstract

The article discusses current trends in the use of the pectoralis major muscle
in restorative operations for chest wall defects resulting from infectious and
inflammatory processes. The scientific literature for analysis was found in the
following databases: RSCI, PubMed, Web of Science. The mostly discussed
topics are features of the anatomy and anomalies of the pectoralis major

muscles, variants of pectoralis major flaps, the main nosologies requiring
pectoralis major muscle plasty, complications after using the pectoralis major
flaps.

Keywords: pectoralis major muscle, muscle flap, muscle plasty, chest wall
defect, sternum osteomyelitis, rib osteomyelitis.
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m BBEJIEHUE

AH&TOMI/IH Y PACIIoJIO’KeHHe GOJIBIINX IPYAHBIX MBIIIII] AEJIAl0T
UX BeCbMa IIPUBJIEKaTeIbHBIM [UIACTUYeCKUM MaTepHanioM

IUIS. BOCCTAHOBJIEHHS LIEJIOCTH MPAaKTHYeCKH JIIoboro yyactka

TPYIHOM CTEHKH. B 3aBUCHMOCTH OT UCTOYHMKA KPOBOCHAOXe-

HUSI MOTYT IIPUMEHSIThCsl Pa3JIMYHble BADHAHTHI UX HCIIOJIb30Ba-

HUs. MBIIIEYHBIE JIOCKYTHl MOTYT OBITH U30IMPOBAHHBIMU WU

154

B COCTaBe CJIOXKHBIX IOJIHOCIIOWHBIX TPAHCIUIAHTATOB. JHAHKe
TornorpadrYeCcKoi aHaTOMHUU U ApTEPHUATBHOTO KPOBOCHAGKEHHSI
JIOCKYTOB, a TaK)Ke TeXHHUKA BBIITOJTHEHUS OIIEPAaTUBHOTO BMeIlla-
TEeJIbCTBA YPe3BbIYaiHO BAXKHBI HE TOJIBKO VIS IUNIACTUYeCKUX XH-
PYPrOB M OHKOJIOTOB, HO U JJIsl TOPAKAJIbHBIX XUPYPIoB, KOTOPBIM
Yalre MPUXOIUTCS CTAJIKUBATHCA C iepeKTaMy IPYTHON CTEHKH B
pe3yJibraTe MHQPEKIIMOHHO-BOCIAJIUTEILHBIX 3a60/IeBaHUH.

www.innoscience.ru
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m ITEJIb MCCJIEJOBAHU S

IIpencraBUTh COBPEMEHHbIE TeHeHIIMY IPUMEHEHUs! JIOCKY-
TOB GOJIBIIION TPYAHOMN MBIIIIIB! B PEKOHCTPYKTHBHO-BOCCTAHOBH-
TeJIbHOW XUPYPTUU IPYAHOM CTEHKHU IIPU ee MHQEKIIMOHHO-BOC-
HaIUTEJIbHBIX 3a60JIeBaHMUSX.

ITpoBeneH aHaJIM3 AOCTYITHOM JIMTEPATYPhI C UCIIOJIb30BAHU-
eMm 6a3 ganubix PUHII, PubMed, Web of Science. Ananus 55
HCTOYHHKOB MH(}OPMAIMY TI03BOJIMI ONIPENIeSIUTh Hanbosiee ak-
TyaJIbHbIe BOIIPOCHI 10 JaHHOM 1pobeMe, a UMEHHO: 0COOeHHO-
CTH aHATOMMH, KPOBOCHA0)KEHUSI ¥ aHOMAJTUK OOJIBIINX TPYIHBIX
MBIIIIII; BAPHAHTHI JIOCKYTOB OOJIBIION IPYAHOM MBIIII[BI; OCHOB-
Hble HO30JIOTHH, IIPU KOTOPBIX UCIIONB3YeTCs IUIaCTHKA GOJIbIIOM
TPY/IHOM MBIIIIIEH; OCJIOKHEHVs IIPUMEHEeHHs] JIOCKYTOB OOJIbIION
TPYAHOM MBIIIITBL.

m AHATOMU S, OCOBEHHOCTHA

1 AHOMAJINU BOJIBIIINX

I'PYJJHBIX MBIIIIIT

Bonbias rpynsas mbiiina (BI'M) — mmpokasi, miiockast, Tpe-
YTONBHOM GOPMBI MBIIIIIA, COCTOSIAsI U3 TpexX JacTeld: 1) kilto-
YUYHOM, HAYMHAIOLIENCs OT MeUaJIbHOIO y4acTKa IlepefiHero
Kpast KJIIOUUIIBI; 2) TPYOUHHO-PeOepHOM, IPUKpeIlIsIoniecs K
JlaTepaJIbHOM U IlepeiHel II0BepXHOCTSIM BCel I'PyAXHEL U IIpule-
TaoIMX XPsIlel MepBhIX 1ecTy pebep U KOCTHBIM YacTsm [V, V
u VI pebep; 3) 6proriHoi YyacTH, Gepyliei Ha4aao OT alloHeBpo3a
HapY>KHOH KOCOH MBIIIITBI )KUBOTA M TIPSIMOM MBIIIIIIBI )KUBOTA [1].
Tpu "acTu GOJBIION IPYAHOM MBIIIIBI, COeUHSSACH, POPMHUPY-
I0T CyXOXWJIMe, IPUKpeIuIsolleecs B OunenuranbHoi 6oposzie
K IJIeyeBOM KocTHU. PaznuuHble aHaToMudeckue BapuaHTel bI'M
He SIBJISIIOTCS PeIKOCTBIO ¥ BCTPEYaloTCs B IIIeCThb pas vallle, yeM
y Jr060# APYTOi MBIIIIIE WK TPYIIIe MBIIII] B OpraHuame [2, 3].
Penkuie BapuanTs! anatomun bI'M nipeficTaBiieHb! ee yIBOeHHEM C
obpa3oBaHKeM [I0BEPXHOCTHOI'O U ITyDOKOro ci1oes [2], Halnu4du-
eM obaBouHoi BI'M, KoTopas pacnosaraeTcst Mex /1y OCHOBHOM
BI'M u manoii rpynHo# Melmiei [3].

K 6osee yacThlM aHaTOMHUYEeCKMM BapHUaHTaM OTHOCSTCS
pasiu4Has cTeneHb npukperuieHus: bI'M k pebpam u rpynuse,
Pa3IMYHbIA pa3Mep OPIOIIHON YaCTH WIK ee OTCyTCTBUe, OO0JIb-
I11asl WIK MeHblllasl CTelleHb pasfielleHHs] IPYIUHHO-pebepHoH U
KJIFOYMYHOM YacTel, CIIMAHUE KIIIOYMYHOU YaCTH C 1eJIETOBUAHON
MBIIIIEH, TTepekpecT BolOKOH obernx BI'M criepenu oT rpynu-
HHI [4]. [lebunuT wiam oTCyTCTBHE TPyAUHHO-PeOepHON 9acTu
He pelIKOCTb U BCTpeyaeTcs 4allle, 4eM OTCYTCTBHe KIIFOUMIHOH
yacTy. JlaHHas 0cOOeHHOCTb COOTBETCTBYeT cuHpoMy IlosaH-
Jla — pelIKOMy BPOX/IEHHOMY COCTOSIHHIO, IIP KOTOPOM OTCYT-
CTBYyeT BCsl MBIIIIIA, Yallle BCero Ha OfIHOM cTopoHe Tena. [Ipu
3TOM Y >KeHIIIUH MOXeT OTCYyTCTBOBaTh U MOJIOUHasl xkeJe3a [5].
I'pynvHHas MbIIIIA, IpeJCTaBIeHHas MbIIIEYHBIMUA BOJIOKHAMH,
UIyIIMMU NTapajljieIbHO IPYUHe WM 1107 HeOOoJbUIUM YIJIOM K
Heii, MoxeT ObITh BapuaHTOM BI'M Myt psiMoii MBIIIIITBI )KUBOTA
[6]. B murepaType BCcTpeyaeTcs OITMCaHUe AOTIOJIHUTEIbHON XOH-
JPO3NUTPOXJIeAPHOM MBIIIIBI, KOTOpasi HAUMHAETCS OT BOJIOKOH
BI'M u nipukperisieTcs K MeIMaJIbHOMY HaJIMBIIIIENKY Iuteda [7].
OrcyTcTBUe y XMpypra 3HaHUs O BO3MOXXHOM ee CyIlleCTBOBaHUU
MOXeT U3MEHUTh TAKTUKY BO BPEMSI OIIepaTUBHOI'O BMeIIaTellb-
crBa. Kpome Toro, HanM4yue XOH/IPO3MUTPOXIIEAPHON MBIIIIBI
MOXeT CIABJIMBATh JIOKTEBOM HEepB U IUIeYeBble BEHbI, BbI3bIBASI
napes 1 TpoM603.

R. Haladaj u coaBr., u3yunB anaromuveckoe crpoeHue bI'M
Ha 40 Tpymnax, BBIIBWIN TUIIMYHYIO CTPYKTYPY JiKIIb B 63,75%
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cinydaeB. Pasmuums kacanuch NIpeuMyIneCTBEHHO KITIOUMYHON
yactu BI'M: o6ocobiieHre ee OT rpyAMHHO-KIIIOYUYHOM 4aCTH,
runotrpodus, CparieHue ¢ IeBTOBUIHON MbIIeH [8].

B 2019 ropy S. Douvetzemis u coaBT. poBeu paboTty 1o
0600111eHUIO JaHHBIX B MeAUIIMHCKOM JIMTepaType, UMeIoIuX
OTHOILIEHHe K BCIIOMOIaTe/IbHbIM MBIIIIAM I'PYyAHON CTEHKH.
HccnenoBarenssMy IIPpOAeMOHCTPUPOBAHO, UYTO 106aBOYHBIE
MBIIIITB TTepe/iHel TPYAHON CTeHKH U MOMBIIIEYHbIe MBIIIIIbI
CUMTAIOTCs. PEJIKUMHU, TeM He MeHee BepOSTHOCTb BCTPETUTDb UX
B KJIMHUYECKOM NPaKTHKe JOCTaTOYHO BLICOKA, IO3TOMY 3HATh O
HUX Heobxoaumo [9].

KpoBocHabxenne BI'M ocyecTsisieTcst U3 6acceifHOB Tpex
aprepuii. i3ydeHrie aHaTOMUH Ha TPYIIHOM MaTtepuaJie I03BOJIIIO
YCTaHOBUTb IIPOLIEHTHOe COOTHOILIEHHe YYaCTHs KXXKIOM U3 9THX
aprepuii. D. Yang u coaBr. ucciiefoBanu 43 anruorpamMmsl bBI'M
Y ycraHoBWIH, 4TO 50,7% obecriedeHusi apTepuaibHOM KPOBBIO
IIPUXOMIUTCS Ha TPYAHYIO BeTBb TOPAKOAKPOMMAJIbHON apTepun
(TAA), 43% — na nepdopaHTHbIe BeTBU BHyTPeHHeN I'PyJHON
aprepuu (BI'A) u 6,6% — Ha 6okoByI0 rpyaHyto aprepuio [10].

HccrenoBanue KaJjlaBepHOro MaTepHara C BBeJleHHeM KpacH-
TeJlell B apTepHajbHOe PyCJIO II03BOJIMIIO ONPeesIuTh I'PAHUIIbI
kpoBocHabxeHust BI'M, kojimuecTBO BeTBell IVIaBHBIX apTepu-
aJIbHBIX CTBOJIOB U X aHacToMo3kl [11]. [Tyrem BBefeHus cmecu
OKHCH CBMHIIQ, >KeJIaTHHA 1 Bobl (250 MII/KT) yepe3 GefipeHHbIe
COCyZbI OB CllefIaHbl aHTMOTPaMMBI IlepefiHel IPYIHON CTeHKU
U BBIJIeJIeHBI TPU PYIIIBI IepGOPaHTHBIX COCYIOB: TephOpaHThI
30HBI TOpPaKOAKPOMUAIILHOM apTepuy, 30HbI BHYTPeHHeH rpyHOH
apTepyu U 30HBI JIaTepajIbHON TpyAHOM apTepuu [12] .

G.R. Tobin B 1985 rony, nposesist ucciefosanyre Ha 105 Tpy-
Tax, BBIIENWI TPH He3aBUCUMBIX cerMeHTa BI'M — KiItoun4HbIH,
I'PYOUHHO-pebepHbIH U jlaTepasIbHbIM, UMeIOIIUX CBOIO U30JIH-
POBAHHYIO CUCTeMY KPOBOCHA0eHUsl M HHHepBalluu. JTO UMe-
eT HeIloCPe/ICTBeHHOe 3HaueHHe B KJIMHUYeCKOM NpaKTHKe IIpU
IUIAHUPOBAHUY U BBIieNieHuH dacteil BI'M i peKoHCTpyKIn
TPYOHOM CTEHKH, COXPaHsIs ee He BOCTpeOOBaHHbIe 71 IITACTUKU
4JacTu U obecrieunBast GpyHKIMOHAIBHYIO LIeJIOCTHOCTDb JJOHOP-
CKoro y4Jacrka [13].

m BAPUAHTBI ®OPMUPOBAHUSA

JIOCKYTOB BOJIbILIOM TPYJHOU

MBIIIITBI

ComnacHo kimaccudukanuu Mathes — Nahai (1981), Bce mbI-
IIeYHEIE JIOCKYTBI MOT'YT OBITh pas/iesleHbl 110 TUIIAaM B 3aBUCH-
MOCTH OT BapUaHTOB KpoBoCHabxxeHwus [14]. Ucxons us aToro,
BI'M otHocutcs k V Tuny u uMeeT 1 I1aBHBIN apTepyasbHbIN
cocyq — rpynHyo BerBb TAA, a TakKe HECKOJIBKO JIOIIOJIHU-
TeJIbHBIX COCYZl0B — nleppopaHTHbIe BeTBU BI'A. Paznuuus B
BapuaHTax ¢popMUpoBaHUsl 10CcKyTOB BI'M, B niepBy10 04epenb,
CBsI3aHBI C PA3JIMYHBIMU UCTOUYHHKAMU UX KPOBOCHAOXXeHHS .
Jpyrum NpUHIIKIIOM KilaccudUKauu 10cKyToB bI'M siBisercs
CTPYKTypa CaMOro JIOCKYTa: OH MOXeT ObITh N30JIMPOBAHHBIM
MBIIIEYHBIM U ITOJTHOCIIOMHBIM KOXHO-ITOIKOXKHO-(acIaabHO-
MblieyHbIM. KpoMe Toro, B 3aBUCUMOCTH OT criocoba popMHpo-
BaHUs JIOcKyThl BI'M 6BIBaIOT IlepeMellleHHBIMU (C COXpaHeHHueM
0CeBOro KPOBOCHAOXKEeHHs WIIM COCYAUCTOM HOXKHU) U CBOOOJ-
HBIMH, TPeOyIOIUMU HaJIOXKeHUsI COCYAUCTBIX aHAaCTOMO30B C
apTepusMU U BeHaMU pelunueHTol 30Hbl. Hannuue nsyx bI'M
y HalyeHTa CO3JaeT yCJIOBUs JIJIl BADUAHTOB IByCTOPOHHEIro
HCIIOJIb30BAHKUS JIOCKYTOB, a TaKXXe UX KOMOWHAIUY B 3aBUCH-
MOCTH OT KPOBOCHA6>KaIOIUX apTepyil.
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R. Schmelzle B 1983 rosy, BHIIOJIHUB apTEPUOTPaMMbI TPY-
0B, 0OHAPY»XUJT HEKOTOPble BapuaHTh! aHaToMuu TAA, KoTopble
IpefoTipeNie/IWId BapuaHThl GopMuUpoBaHus JockyToB BI'M: 1)
JIOCKYT C IIMPOKUM OCHOBaHHEM U OueHb KOPOTKOH apTepueit; 2)
OCTPOBKOBBIM JIOCKYT C OfIHUM JUIMHHBIM COCYJUCTBIM IIy4KOM
nocepefiuiHe; 3) iBa albTepPHATUBHBIX JIOCKYTa, I7ie eCThb IBa CO-
CYOMCTBIX ITyuKa, MATAIOMKX pas3Hble YacTH MbIIIIEL [15].

[IpuMeneHue U30IMPOBaHHOTIO JIOCKyTa BI'M nMeet cBou
0C00eHHOCTH. XHUpyprudecKkasi TeXHUKa BbIIeJIeHUs] U30JIMPO-
BaHHOro JiockyTa bI'M Ha rpynHo# BeTBr TA A npenycMarpuBa-
eT MOOMIM3ALIUIO KOXHO-IIOIKOXKHOTO CJIOSl TPYIHON CTeHKH 10
YPOBHS IlepelHel MOAMBIIIEYHOM JIMHUMY, a 3aTeM OT[eJleHHe U
CaMo¥ MBILIIIEI OT IpyAHOM cTeHKU. Kak ormeuatoT N. O'Keeffe
Y COaBT., otniesieHre BI'M oT 1yiedeBoii KOCTH yBeJIMUUBaeT 110 -
BIDKHOCTB JIOCKYTA U I103BOJISIeT YCTPAaHUTh IUIOLIab edeKTa
1o 85,36 cm? [16].

W3onupoBaHHbIf T0CKYT Ha lepdopaHTHBIX cocyfax BI'A Ha-
3bIBaeTCsl pOTUPOBaHHBIM (turnover flap) u3-3a passopora Ha 180°
Y TIPUMEHSeTC IS JIMKBUAIMK JlepeKTa IPYIMHBL U XPSILIEeBbIX
vacrei pebep [17]. B ommuume ot tockyTta Ha rpyaHoi BetBu TAA,
I7le KpOBOCHAGXeHH e OCYIeCTBIISIeTCsl OfIHUM apTepHallbHbIM CO-
CYZAOM, B JAHHOM JIOCKyTe UMeeTcsl 6osiee IByX apTepHi, XOTs MO-
KeT OBITE U GOJIbIIIe — B 3aBUCHMOCTH OT IIPOTSDKEHHOCTH ledeKTa
1 obbema MobunsoBanHoi BI'M [18].

OmnpeneneHHble OrpaHAYeHUs AJis IPUMeHeHUs JaHHOTO
BHJIA JIOCKYTa CO3/laeT paHee BLINOJIHEHHOe MaMMapHO-KOpO-
HapHOe LIyHTHPOBaHUe, NIpU KOTopoM JieBast BI'A y4acTByeT B
peBacKyssipu3anvy Muokapa. Cuuraercs, 4To B JaHHOM Clly4ae
¢$opMHpOBaHMe MBIIIEYHBIX JIOCKYTOB Ha 11epGOPaHTHBIX COCY-
JlaxX COIPSDKEHO C HeKpo3oM JiockyTa. OfHako, o JaHHBIM M.
Marin-Guzke 1 coaBT., aXke B TaKHUX YCJIOBUSIX BaXKHBIMH HC-
TOYHHMKaMU KpoBocHabkeHus jieBoit BI'M Bce e ocTarorcs 2
[IPOKCUMAIbHBIX IlepdopaHTHEIX BeTBU BI'A [19]. B npunnumne
9TO COXpaHseT IIAaHChl Ha IPUMeHeHHe MBIIIeYHOTo JIOCKyTa Ha
JAHHBIX apTepusX, XOTs CO3[aeT BO3MOXHYIO YTPO3y Pa3BUTHS
still-cuapoMa 1 UIIeMUH MBIIIEYHOTO JIOCKYTa.

IIpuMeHeHVe TOTHOCIOWHBIX JIOCKYTOB 06a3upyeTcs Ha 0Co-
OeHHOCTSIX apTepHaIbHOr0 KPOBOCHA0KeHUs IAHHOTO pertuoHa.
AprepuanbHoe KpOBOCHa0XeHe KOXKHU U TIOIKOXKHOM KIIeTIaTKU
B npoekuuu BI'M Ha rpynHO# cTeHKe OCylecTBiseTcs 3a C4eT
11epdOpaHTHBIX COCYNIOB, OTXOAAIMX OT TAA, 60K0BOM IpyIHOM
aprepuy, BI'A u Mmexpebepnbix apTepuit [20]. UccnenoBanue H.
Rikimaru 1 coaBT. okazaso, 4To y4acTOK KOXXU I'PyTHOM CTeHKHU B
CoCTaBe IOJIHOCIONHOTO JockyTa BI'M nonmydaet kpoBocHabxke-
HUe U3 TyCTOH apTepralIbHOM CeTH aHaCTOMO30B, 00pa30BaHHOM
niepdopanTHeIMU BeTBsiMu IV, V u VI mexpebepuit [21].

IMpoeenentnoe G.C. Cormack u B.G.H. Lamberty B 1984 romy
HCCIIe[IOBaHue 110 U3Y4YeHUI0 BaPUAHTOB KOXKHO-(aCIaIbHbIX
JIOCKYTOB II03BOJIWJIO pa3paboTaTh U BHEAPUTD B KIMHUYIECKYIO
IIPaKTHKY KOXKHO-MBIIIIEYHbIe JIOCKYTHL, B TOM unciie U BI'M [22].
B nepByto ouepenib 31 BapuaHThl JIoCKyTOB BI'M Hamuum npume-
HeHUe B XUPYPIUH IIey U JInlleBoi o6acTy. Mx npeumyiecTsa-
MU SIBJISTIUCH BBICOKAsi MOOMIIBHOCTB, XOpolilee KPOBOCHabKeHue
Y HaJI4ue KOXXU ULl yCTpaHeHus OOIUPHBIX JedekToB [23].

B npaxTirdeckoM Ij1aHe C [eJIbio aJIeKBAaTHOIO ¥ BEPHOTO ILIAHU-
POBaHMUS OIIepaTUBHOIO JIOCTYTIA JUlsi GOPMHUPOBAHKS ITOJHOCIION-
Horo jiockyTa bI'M BakHO 3HaTh IPOEKIIMIO TOPAKOAKPOMHUAJIbHON
apTepyy U ee IPyAHOM BeTBU Ha IpynHOM creHke. C.A. Saraceno
Y COABT. OIpeJieJISII0T ee KaK JIMHUIO, COeJUHSIONIYI0 aKpOMUOH
JIOTIaTKY ¥ MeYeBH/THBIN OTPOCTOK [24].
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m OCHOBHBIE HO30J10I'H, ITP KOTOPbBIX
HCIIOJIB3YETCS IIJIACTHUKA BOJIBIIION
I'PYIHON MBIIIIEN
B ocHoBe marosioruueckyux COCTOSTHUN MHQEKIIMOHHO-BOC-

TIaJIMTEeJIbHOH 3TUOJIOTHH JIEKUT OCTEOMHeJIUT IPyIMHBI U pebep.

ITpyynHamu ABIAIOTCA TPaBMa, B TOM YMCJIe ollepanus (CTepHo-

TOMMS, TOPAKOTOMHUS), IOCTIy4eBOM OCTeOPaJIMOHEKPO3, CeNTH-

LeMus C IIopakeHHeM I'DYIMHHO-KJIIOYMYHBIX COYIeHeHHH.
[lepBoouepenHoii 3a1auelt rocsie ycTpaHeH!Us! MHPEeKIIMOHHOTO

o4ara ¥ KyITMpOBaHHUS BOCIAIIUTENIBbHOIO IIpoliecca sBjseTcs 3a-

MellleHue ledeKTa U yCTpaHeHHe 0CTaTOYHOM MOJI0CTH IPYAHOM

cTeHKH. PacrionoxeHnye, aHaToMUs U Xopolilee KPOBOCHaOXeHHe

oIpezieNIuIIo IMAUpYyloliee mojoxeHue JockyToB bI'M B pexoH-

CTPYKTUBHO-BOCCTAHOBHUTEJIbHOM XUPYPTrUM IPYOHON CTEHKH.
ITocTTpaBMaTHyeckuit ¥ IOC/Ie0NepaloHHbIN (II0CTTOPAKO-

TOMHBIN) OCTEOMHENIUT OHOTO pebpa, Kak MpaBwUjlo, He TpedyeT

MbllIeqHOM myactuky [25]. Ilpu 3ToM pesekius IBYxX U 6osee

pebep 6e3 Hee He 0bxonuTcs. PopMHUpOBaHKe U30IHPOBAHHBIX

sockyToB BI'M ocymectsisiercst Ha rpynHoi BeTBu TAA [26].

Ycrex onepaTUBHOTO BMeIaTesIbCTBA 3aBUCUT OT IIOJIHOIIEHHOTO

yZaJeHus [I0paKeHHOM KOCTHOM TKaHH, a TakXe OT HaJ|eXXHOTO

YKPBITHS KOCTHBIX CTPYKTYP.

"VBesiueHHe YKCiIa OllepaTUBHBIX BMeIIaTelIbCTB Ha Cepalle U
MarucTpaibHbIX COCY[laX CPeJOCTeHHs [IPUBEJIO K yBeIIHMIeHHIO
KOJIM4ecTBa UHGEKIMOHHbBIX OCJI0XHEHHH B 06/1acTy CTepHOTO-
mud. [TocrcrepHoTomHBI MequacTHUT (IICM) Kak nposiBiieHue
DTyOOKOM CTepHAIbHON MHGEKIIMH NPaKTHUIeCKH BCera CoIpoBo-
KJIaeTCsl OCTeOMUENIUTOM IPYAMHBI, IePUXOHPUTOM U OCTeOMUe-
sroM pebep [27]. Pezeknysi rpyiviHb, CTEPHYMIKTOMYS, YIAIeHe
IpuIexalux K IpyJuHe JacTell pebep, pebepHbIX AyT IIPUBOIST
K (OPMHUPOBAHUIO [NTyOOKUX, OOIIMPHBIX MHGUIIMPOBAHHBIX PaH
IPYAHOI CTeHKU. B Takyx ycjioBUsX UCIO/Ib30BaHUe MeTajuldye-
CKHUX U CUHTeTUYeCKUX MMIUIAHTOB OIPaHUYeHO U IIpeJIIouTeHue
OT/IAeTCsl ayTOIOTWYHBIM TKaHSIM — MBIIIIaM 1 O0JIbIIOMY CalbHU-
Ky. IIpu 53TOM yHUBepCcaIbHOTO ClI0c06a PeKOHCTPYKIMU JledeKTa
rpyaHoii crenky ripu [ICM nockyrom BI'M He cy1ecTByer.

B nipoBenienHom crucremHom 063ope u Metaananuse G. Cancelli
Y COaBT. Ha npuMepe 528 naruenToB ¢ [ICM (B 443 city4asx BbI-
nonHsuiack mactuka bI'M, B 85 ciydasix — oMeHTOIIACTHKa) He
YCTQHOBWJIY CBSI3U BapHaHTa IJIAaCTUKU C [I0CJIe0lepaliioHHOM
CMepTHOCTBIO, @ TaKXKe pa3BUTHeM I10CJIe0IIepaliMOHHBIX OCIIOXK-
HeHwuii [28]. [Ipu 3TOoM 6BLI0 IPOIEMOHCTPUPOBAHO OoJlee JacToe
WCIOJIb30BaHKe JIOCKyToB BI'M, 4eM G0JbIIOro cajibHUKA.

A.S. Levy uJ.A. Ascherman cunTaroT AByCTOPOHHHE MOOHIIH-
30BaHHble KOXKHO-MblIIeuHble JockyThl BI'M Ha TAA Haubosee
IIPOCTHIM U 3G PeKTUBHBIM CIIOCOOOM yCTpaHeHUs ledeKTa Ipya-
HOH CTeHKH TI0CJIe pe3eKIUH TPYIUHBL. YCTaHOBIIeHHbIH BaKyyM-
HBII IpeHaX B CpefloCTeHYe U CIIUThIe Hafl HUM MefiuajlbHble Kpast
o6eux BI'M, 110 UX MHEHHUIO, CHOCODCTBYIOT CKOpeHIlieMy KyTlu-
posanuto IICM [29]. [IpyruM BapUaHTOM SIBJISIeTCS IIpMeHeHue
JYIUIMKaTypbl KOXKHO-MBIIIEUHbIX JIOCKYyTOB BI'M, xorna nockyT
C OJJHOY CTOPOHBI Ie3IUTeIM3UPYeTCsl ¥ YKIIafiblBaeTcs B edeKT
IPYIOHOM CTeHKH, a 3aTeM JIOCKYT C IPOTHBOIIOJIOXHON CTOPOHBI
¢duxcupyercs nnosepx nepsoro [1-obpasueivu mBamu [30].

CoxpaHnsieTcsl AUCKYCCHUSI B OTHOIIEHUH BO3MOXXHOCTHU IIPU-
MeHeHus1 tockyTa BI'M pii1s ycrpaHeHus ledekTa HYbDKHeH 4acTu
rpyaHoii crenku. S.P. Davison cuuraer, 4To 3T0 BO3MOXXHO TOJILKO
B KOMOMHAIUH C JIOCKYTOM IIPSIMOY MBIIIIIBI >KMBOTA, & UCII0JIb30-
BaHHe n3onrposaHHoi BI'M nHeaddekrusHo [31]. Ipyrue aBro-
Pbl, HAIIDOTUB, yTBEpXKIatoT, uTo Mobwu3aiys bI'M or 1iedeBoi
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KOCTH C COXpaHeHVeM JlaTepajibHOM IPyAHON apTepuU I103BOJIsIeT
YCTpaHSTh JiIepeKT HUKHEeH YacTy TPYIHOM cTeHku [32, 33].

OnHOCTOpOHHEe ITpUMeHeHHe MOOUIN30BaHHOTO JIOCKYyTa
BI'M na TAA 1mocie 1oJHOro OTCEYEHUs OT IUIEYEBOU KOCTH,
KJIIOUMIIBI ¥ BOJIOKOH IIPSIMOM MBIIIIBI )KUBOTA I103BOJIMIIO A.
Wyckman u coasT. B 43 city4asx nanuenTtoB ¢ [ICM ycTpaHuTb
TOTaJIbHBIN ledeKT IPyIUHEI [34].

PotupoBanHble usonupoBaHHble jockyThl BI'M MoryT npume-
HATHCS KaK IIPY OTTPaHUYEHHBIX, TaK U IPH NPOTSHKeHHBIX Jie-
¢exrax rpyauHbl. [Ipu aToM B ciIyyae OTrpaHUYeHHOro IIporecca
HCIOJIb3yeTCs], KaK IPaBUJIO, OMHOCTOPOHHHUM JIOCKyYT [35, 36], npu
IPOTSDKEHHBIX JiedekTax — IByCcTOpoHHUe [37, 38].

BrinonHeHue MIACTUKY TPYIHOM CTEHKH JBYCTOPOHHUMH
sockyTamu BI'M sBngercs 6osee peIIouTUTEILHBIM B JOCTH-
>KeHUH CTabMIbHOCTH I'PYIHOM KJIETKH, 4eM ITOBTOPHBIN peocTeo-
CHUHTe3 IpyIuHE [39].

F. Barbera u coasr., Beimonnus 73 narmenram ¢ [ICM miactuky
IpynoHoM creHku jjockyTamu BI'M, criestanu BBIBOA, YTO IIpejionie-
palMOHHas BaKyyM-Teparius obsierdaeT U YCKOpsieT PeKOHCTPYK-
THBHYIO OIlepallyio, XOTS U He BJIMsIeT Ha 9acTOTy OCJIOXKHEeHUH U
ob61muii ycriex pekoHcTpykuuu. Jlockyt BI'M nperncrasnset co-
Oo¥t HaJIeXXHBIH IUTACTUYEeCKUi MaTepyall iaxke 6e3 UCIIOIb30BaHNs
HpefioNiepalliOHHON BakyyM-Teparnuu [40].

3aciyuBalollleil HHTepeca InpejcrasisieTcss pabora H.P.
Myllykangas 1 coaBr., B KOTOpO¥ IpeJiCTaBjleH BapUaHT IIpUMe-
HeHust JockyToB BI'M nipu IICM B coueTanuy ¢ KoxHO-acIu-
aJIbHBIM JIOCKYTOM Ha IlepdopanTHOi! BetBU BI'A. [TokasaHueMm k
KOMOWHHMPOBaHHOM IIIACTHKe ObUI IePUITUT KOXKH JUIS TOKPBITHS
MOOMIIM30BaHHOIO JocKyTa BI'M [41].

I'HOMHBIN apTPUT IpyaUHHO-KItoundHOro couneHerus (I'KC)
SIBJISIeTCS. XUPYPryudeckoil narosiorueii, Tpebylolmeil pe3eKiuu
KOCTHBIX 00pa30BaHUH U NOC/IeAlyIollell peKOHCTPYKTUBHO-BOC-
CTaHOBUTeJIbHON onleparnyy. He3aMeHuMol B JaHHOM Cilydae
asngercsd BI'M. [lna nukBunanuu nedexra rpyHOM CTEHKH B
npoeknuu 'KC npumeHstioTcst pasiiMuHble BApUAHTBL MOOUIIH-
30BaHHBIX JIOCKYTOB BI'M, ocHOBaHHBIe Ha NIPUHIIMIIAX ee aHa-
TOMMYECKOI'0 CTPOEHUSI U KPOBOCHA0XKeHHUs].

J. Opoku-Agyeman u COaBT. BBIIEJISIFOT 5 BUJIOB MBIIIIEYHBIX
wiactuk: 1) nomHoctbio Bcsi BI'M wa TAA, B TOM 4mcie ¢ oT-
CeueHMeM MBIIIIB] OT IJIeYeBOM KOCTH; 2) YaCTUUHBIN JIOCKYT
BI'M c nepeceyenrem TAA, xorna KpoBocHabkeHHe COXPaHEHO
3a cueT nep¢opaHTHLIX BeTBeil BI'A; 3) pacieruieHHbIH JTOCKYT
Ha TAA, a neppopanTtHbie BeTBU BI'A nepecekatorcsi, BI'M or
IUIeYeBOM KOCTH He OT/eNsIeTcs]; 4) YaCTUYHBIH «OCTPOBKOBBIN
nockyT BI'M Ha uzonmpoBanHo# BetBu TAA, BI'M orcekaercst ot
KJIFOYMYHOU U IPYIUHHOM YacTel; 5) YaCTUYHBINA «OCTPOBKOBBIN
nockyT BI'M Ha u3onupoBaHHO# fensToBUIHOM BeTBH TAA, BI'M
OTCeKaeTCs OT KJIIOYWYHOM U TPyAMHHOM YacTel [42].

B ciyuasix o6mupHbIX epeKTOB BepXHel 4acTy IpygHOMN
creHkd, 30HB ['KC 3¢ dekTUBHBIM MOXeT ObITb COueTaHUe
MBIIIeYHOM U KOXHOM IIJIACTHKU: IIpUMeHeHUe J0CKyToB bI'M
1 poMOOBUHAsI KOXKHAsI IJIACTHKA WM KOXHAs IulacTuka V-Y
JIOCKyTaMu [43, 44].

Ocoboro BHUMaHHS 3aCTyXKUBaeT jiedeHHe NallueHTOoB C Ty-
Gepkysne3nbM nopakeHueM I'KC. ITpumenenue sockyTos BI'M y
TaKUX IaI[UeHTOB BXOAUT B CTPATeTuIo JledeH!s], pa3paboTaHHYIO
1 ony6rrkoBaHHyt0 B. Deng u coasr. B 2012 rofy 1 I03BOJIUBIIYIO
JOOHUTBCS TTepBUYHOTO M3nedenus y 113 u3 120 nanvenTos [45].

W.J. Kim # coaBr. cuuTaror, yTo gaxke HeGobive edeKTsl
IPYAHOM CTEHKH IOCJIe UCCedeHus TyOepKyse3HbIX abcieccoB
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TpeOyIOT IUIACTUYEeCKOM PEKOHCTPYKITUH C IOMOIIIBIO MBIIIEYHBIX
nockytoB BI'M [46].

Jly4eBas Tepamnusi OIyXoJeBbIX 3a00J1eBaHUI IPYIHON CTEHKU
MOXeT IOCITY>XUTb IIPUYMHOM Pa3BUTHS [TOCTIIy4eBOr0 OCTeopa-
IUOHEeKpo3a ¢ 06pa3oBaHUeM XPOHUYECKHX SI3B U IOCTIYIeBOro
OCTeOMUeNTUTa IPyIVHBI U pebep, iedeHre KOTOPBIX MOXeT ObITh
OITHO- WY JIBYX3TaIHbIM, HO C 00s13aTeJIbHBIM PEKOHCTPYKTHUBHO-
BOCCTAHOBHUTEJIbHBIM KOMITOHEHTOM — MBIIIEYHBIM JIOCKYTOM [47].

PagukanpHasi MAaCTIKTOMUSI COTIPOBOXKIIAETCS ylaJeHneM
BI'M. JlyueBoe Bo31elCTBHe HAa TKAaHU IPYAHOM CTEHKU B KOM-
IJIEKCHOM JIeYeHUH PaKa MOJIOYHOM >KeJle3bl HeU36eXXHO OTpH-
[IaTeJIbHO CKAa3bIBAETCS HAa CTPYKTYPE MBIIIeYHBIX BOJIOKOH BI'M
MIPOTHBOIIOJIOKHOM CTOPOHBI, B CBSI3U C YeM IIPHMEHEeHHe JIOCKY-
ToB BI'M 17151 peKOHCTPYKIIMH TPYIHOM CTEHKHU ITPU OCTEOPaTHO-
HEeKpOo3e SBJISeTCsS OTPaHUYeHHbIM [48].

Tem He MeHee OIMCAHBI CITy4Yau yCIENTHOTO JIeYeHUsI TTallieH-
TOB C noMoInbto jlockytoB bI'M. IlonHocnoiHe# tockyT BI'M
Ha TAA ycrenHo npuMeHeH y nanyeHTa 84 JieT C paJualiiOHHO-
VH]TyITAPOBAHHOW CAapKOMOM PYKOSITKH IPYAMHBI [49].

m OCJIOKHEHUS ITPUMEHEHUS
JIOCKYTOB BOJIbIIIO! I'PYTHOU
MBIHINBI
[Ipumenenue nockytoB BI'M MoxeT COITPOBOXXIATHCSI HEeXea-

TeJIbHBIMU [OCTIeICTBUSMU, CPEIU KOTODBIX BBIJIETIAIOT OCIIOXKHe-

HHMSI CO CTOPOHBI CAaMOT'0 TPaHCIUIaHTAaTa U T0CyeoepaliuoHHON

PaHBl, a TaKKe OCII0KHEHHsI CO CTOPOHBI OPraHOB TPYAHOM KIIeTKH

Y IIOHOPCKO# 30HBI.

OnHUM U3 YacThIX HeXXeNlaTeJbHbIX T0CIeACTBUHN IIaCTUKI
MOJIHOCJIOWHBIMU JIocKyTaMu BI'M dBiiseTcsl 4aCTUYHBIA WK
TOTaJIbHBIM HeKpo3 TpaHcIIaHTaTa. IIpoBesieHHOe HccileioBa-
Hue P.J. Moloy 1 coaBT. BBISIBUIIO, YTO HEKPO3 MOXeT OBITh 00-
YCJIOBJIEH aTePOCKJIepOTHYeCKUM [T0paskeHHeM I'PyAHOM BeTBU
TAA. Ilpu 5ToM U3ydeHue TPYIHOTO MaTepHasa II0Ka3aio, 4To
IyaMeTp JaTepajbHOM apTepyy IPYAU IIPeBHIIIaeT TaKOBOU
rpynHoi BeTBU TAA. ABTOpBI BBICKA3bIBAIOT IIPEJIIOJIOXKe-
HHe, YTO JIaTepajibHas apTepus IPyIy MOXeT KpOBOCHA0XaTh
IIOJTHOCJIOMHBIH JIOCKYT CaMOCTOSTeNIbHO, 6e3 y4acTHsi TPyAHON
BetBu TAA [50].

Cucremarndeckuii 063op nmybnukanuii (174 nanuenTa 3a ne-
puon ¢ 1989 r. mo 2016 r.) 6bLT MOCBSIIIEH TPUMEeHeHHIO 1epdo-
PaHTHBIX JIOCKYTOB Ha COCY[JUCTOM HOXKe B PEKOHCTPYKIVH I'PYII-
HOM cTeHKH. OCIIO)KHEeHHs ObUIH BbISIBIIEHBl Y 9,9% OOJNbHBIX U
BKJIFOYAJIA B Ce0st B OCHOBHOM pacxO0x/leHue IIBOB paHsbl (4,4%) 1
remaromy/cepomy (B 2,2% city4daeB). ToTanbHBINA HEKPO3 JIOCKYTa
6bu1 y 1 manuenTa (0,5%), 1 9aCTUYHBINA HEKPO3 TPAHCILIAHTATA
—y 2 manmenTos (1,1%) [51].

IIpuMeHeHMe BaKyyM-Tepallly B [10CJIe0NepalliOHHOM Iepu-
oJie ToCJIe IUIaCTUKY JIOCKyTaMu BI'M NpUBOIUT K CHHM)KEHUIO
YaCTOThI OCJIOXKHeHUM (06pa3oBaHMs reMaToM, CepoM, UHOUIIU-
posanws) ¢ 29,2% no 12,5% [52, 53].

G.N. Kamel u coaBr., cpaBHHBas IPYIIIBI AIIUEHTOB C OJHO- U
JIByCTOPOHHUMHU MBIIIIEYHBIMU IIIaCTHKAMU, BBISIBUIN yBeJluye-
HHe 4acTOTbI HeKpo3a TKaHeH y IaIlueHToB C IIACTUKOI OfHOCTO-
POHHUM POTHUPOBaHHBIM JIockyToM BI'M (19,4 %) 110 cpaBHeHUIO
¢ aBycropoHHuM (3,5 %, p = 0,021) [36]. B To0 xe Bpems ogHO-
cTopoHHsIs MnacTuka BI'M conpoBoXxaaeTcst MeHbIIUM PUCKOM
Pa3BUTHs OCIIOXKHEHUH, B yacTHOCTH remaroM (P = 0,0079), u
HeoOXOAMMOCTH B PeBU3UM MecTa oIlepalluH, a Takxe Oojee
KOPOTKUM CPOKOM IIpeObIBaHKeM B craruoHape [18]. ABTOpEI
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CUMTAIOT, YTO CJIeflyeT OTAATh [IPeIIoYTeHre MOHOIATePaJIbHOMY
JIOCKYTY, TaK KaK IIpY OAMHAKOBOH 3¢ HeKTHBHOCTH IPUMEeHeHHs
10 CpPaBHEHHIO C IBYCTOPOHHKM OH rapaHTHpyeT COXpaHeHUe
(YHKIIMY MBIIIIBI ¥ BO3MOXHOCTBIO MCIIOJIb30BAHUS ee B ClIy4ae
HeaddekTUBHOCTH TUTaCTHKH [18].

JHpockonmueckoe GpopmupoBanue jiockyta bI'M, o MHeHwHI0
C.H. Lin, no3Bouisiet jydiile BU3yaJIM3UPOBaTh 30HBI IPUKpeIlye-
HUsI ee K IPyJiMHe, pebpaM U Kiitounlie, 6osee 6e301acHO [IPOBO-
IUTb MOOMIIM3AINIO U30IMPOBAHHOTO JIOCKYTA, YTO IPHUBOIUT
K CHIDKEHHIO PUCKa Pa3BUTHS [eMaToM B II0CJIeoNepaliOHHOM
nepuofie. Yacrora remaToM Ipy 3ToM cocTasiseT 7,8% [54].

CHikeHre QYHKIIUM BepXHeil KOHEYHOCTU BCTpedaeTcsl 0
47,7% ciryyaeB IIpU JIByCTOPOHHEH MBIIIEYHOH IIaCTHKe JIO-
ckytamu BI'M [55]. Pezeknus 06acTyl rpyqMHHO-KITFOYUYHOTO
COYJIeHeHHsl COTIPOBOXKIAeTCsl CHH)KeHHeM QYHKIIUM BepxHel
koHeuHocTH Ha 20% u 6onee [55].

Hayka n nHHoBauuum B MmeguuuHe T.9(2)/2024

m SAKJIFOYEHUE

Bornbiras rpynHas MbIIINA IpeTeHAyeT Ha TO, 9YTOObI CYMTATh
ee YHUBepCaJIbHBIM IJIaCTUIeCKUM MaTepHuasioM AJIsl yCTPaHeH!s.
IiedeKTOB IPyAHOMN CTeHKU ITPY HHQEKITMOHHO-BOCIIANNUTebHBIX
3aborneBanusx. OHa 06beMHas1, MOGHITBHAS M XOPOIIIO KPOBOCHA6-
>kaeMasl. B kauecTBe Kak U30JIMPOBAHHOTO, TaK U IIOJIHOCIIOMHOTO
sockyToB BI'M 11o3BosisieT 3an0IHITh 0CTaTOYHOe POCTPAaHCTBO
IocIie OOUIMPHBIX Pe3eKIUi IPyIUHbL U pebep U B onpelielleHHOH
CTelleHH CTabMIM3UPOBATh KapKac rpyaHoi kieTku. [TonHocio-
HBbIe JIOCKYThI CIIOCOOCTBYIOT B TOM YHCJIe M BOCCTaHOBIJIEHUIO
KOXKHOTO TIOKPOBA.

HuddepeniiupoBaHHbIi IOAXO/ K BLIOOPY BapyaHTa IIacTH-
KU J1eEKTOB IPYIHON CTEHKHU C IIOMOIIBI0 PA3JIMYHBIX JIOCKYTOB
BI'M crioco6CTByeT yydileHnIo Kak HeloCPeICTBeHHBIX, TaK U
OT/IAJIEHHBIX Pe3YJIETAaTOB PEKOHCTPYKTUBHO-BOCCTAHOBUTEIIbHBIX
BMEIIATeJIbCTB Y 3TOU TSDKEJIOW KaTerOpuH MaliieHToB, P2

JOIIOJTHUTEJIbHAA TH® OPMAIIMA

ADDITIONAL INFORMATION

Hcmounuk unancupoBanus. Pabota BbIIONHEHA [10 MHUIIHATHUBE
aBTOpOB 6e3 NpuBIeYeHus] GHHAHCUPOBAHUSI.

Study funding. The study was the authors' initiative without external
funding.

Kongnuxm unmepecoB. ABTOpBI IeKJIapUPYIOT OTCYTCTBHE SIBHBIX
Y NOTeHIHAJIbHBIX KOH(IMKTOB HHTEpPeCOB, CBSI3aHHBIX C COflepXKaHueM
HACTOSIIIEH CTaThU.

Conflict of Interest. The authors declare that there are no obvious or
potential conflicts of interest associated with the content of this article.

Yuacmue abmopo6. M. A. Mensenurkos-Apius — cbop 1 o6paboTka
Hay4YHOI'0 MaTepuasa, Harcanue Tekcra; E.A. KopeiMacos — pa3paboTka
KOHI[EIIINY MCCIIefioBaHusl, peflakTupoBaHye Tekcra. A.C. BersH — pe-
JIAKTUPOBAHHE TEKCTa.

Bce aBropsl 0106puiM GUHAIBHYIO BEPCHIO CTaThH nepeq| myonu-
Kal[yieii, BbIPa3uIIM COIVIacHe HeCTH OTBETCTBEHHOCTD 3a BCe aCIeKThI
PaboThl, TIO/IPa3yMeBaloIIyIO Hajijiexallliee U3ydeHre 1 pellleHre BOIIpo-
COB, CBSI3aHHBIX C TOYHOCTBIO WJIM I06POCOBECTHOCTBIO JIF060M 9acTH
paboTbL.

Contribution of individual authors.

M.A. Medvedchikov-Ardiya — has been responsible for scientific data
collection, its systematization and analysis, wrote the first draft of the
manuscript; E.A. Korymasov — developed the study concept, performed
detailed manuscript editing and revision. A.S. Benyan — performed detailed
manuscript editing and revision.

All authors gave their final approval of the manuscript for submission,
and agreed to be accountable for all aspects of the work, implying proper
study and resolution of issues related to the accuracy or integrity of any part
of the work.

JINTEPATYPA /| REFERENCES

1. Marx RE, Smith BR. An improved technique for development
of the pectoralis major myocutaneous flap. J Oral Maxillofac Surg.
1990;48(11):1168-80. https://doi.org/10.1016/0278-2391(90)90533-8

2. Ilicheva VN, Sokolov DA, Semenov SN. Rare variants of human pectoralis
major muscles aberrations. The Scientific Notes of the Pavlov University.
2011;18(2):63-64. (In Russ.). [Mnbu4ea B.H., Cokonos [I.A., CemeHnos
C.H. Penkvie BapuaHThI aHOMAIIHi GOMIBIIOHN IPYAHON MBIIIIEI YeIOBeKa.
Yuenwie 3anucku CII6I'MY um. akad. HU.I1. [Ta6no6a. 2011;18(2):63-64].
EDN SNMSMV

3. Kim PW. Variations in the anterior thoracic wall with sternalis muscle and
accessory pectoralis major muscle. Surg Radiol Anat. 2022;44(5):785-790.
https://doi.org/10.1007/s00276-022-02923-w

4. Burley H, Georgiev GP, Iwanaga J, et al. An unusual finding of the
pectoralis major muscle: decussation of sternal fibers across the midline.
Anat Cell Biol. 2020;53(4):505-508. https://doi.org/10.5115/acb.20.058

5. Tafti D, Cecava ND. Poland Syndrome. In: StatPearls [Internet]. Treasure
Island (FL): StatPearls Publishing; 2023. PMID: 30335292

6. Akyurek U, Caragacianu D, Akyurek M. Sternalis is muscle: An anatomic
variation and its clinical implications. J Plast Reconstr Aesthet Surg.
2020;73(11):2084-2085. https://doi.org/10.1016/j.bjps.2020.08.004

158

7. Costa FA, Baptista JDS. The pectoralis quartus and chondro-epitrochlearis
combined muscle variation: description and surgical relevance. Autops Case
Rep. 2020;10(2):e2020151. https://doi.org/10.4322/acr.2020.151

8. Haladaj R, Wysiadecki G, Clarke E, et al. Anatomical Variations of
the Pectoralis Major Muscle: Notes on Their Impact on Pectoral Nerve
Innervation Patterns and Discussion on Their Clinical Relevance. Biomed
Res Int. 2019;2019:6212039. https://doi.org/10.1155/2019/6212039

9. Douvetzemis S, Natsis K, Piagkou M, et al Accessory muscles of the
anterior thoracic wall and axilla. Cadaveric, surgical and radiological
incidence and clinical significance during breast and axillary surgery.
Folia Morphol (Warsz). 2019;78(3):606-616. https://doi.org/10.5603/
FM.a2019.0005

10. Yang D, Marshall G, Morris SF. Variability in the vascularity of the
pectoralis major muscle. J Otolaryngol. 2003;32(1):12-5. https://doi.
org/10.2310/7070.2003.35357

11. Kovacevi¢ P, Ugrenovi¢ S, Kovacevi¢ T. Vascularisation of pectoralis
maior myocutaneous flap: anatomical study in human fetuses and
cadavers. Bosn J Basic Med Sci. 2008;8(2):183-7. https://doi.org/10.17305/
bjbms.2008.2979

12. Geddes CR, Tang M, Yang D, Morris SF. An assessment of the
anatomical basis of the thoracoacromial artery perforator flap. Can J Plast
Surg. 2003;11(1):23-7. https://doi.org/10.1177/229255030301100102

www.innoscience.ru



Science & Innovations in Medicine Vol.9(2)/2024

13. Tobin GR. Pectoralis major segmental anatomy and segmentally split
pectoralis major flaps. Plast Reconstr Surg. 1985;75(6):814-24. https:/doi.
org/10.1097/00006534-198506000-00009

14. Mathes SJ, Nahai F. Classification of the vascular anatomy of muscles:
experimental and clinical correlation. Plast Reconstr Surg. 1981;67(2):177-
87.

15. Schmelzle R. Die Significance of the arterial supply for the formation
of the pectoralis major island flap. (In German). [Bedeutung der arteriellen
Versorgung fiir die Gestaltung des Pectoralis major-Insellappens]. Handchir
Mikrochir Plast Chir. 1983;15(2):109-12.

16. O'Keeffe N, Concannon E, Stanley A, et al. Cadaveric evaluation
of sternal reconstruction using the pectoralis muscle flap. ANZ J Surg.
2019;89(7-8):945-949. https://doi.org/10.1111/ans.15268

17. Bagheri R, Tashnizi MA, Haghi SZ, et al. Therapeutic Outcomes
of Pectoralis Major Muscle Turnover Flap in Mediastinitis. Korean J
Thorac Cardiovasc Surg. 2015;48(4):258-64. https://doi.org/10.5090/
kjtcs.2015.48.4.258

18. Lo Torto F, Turriziani G, Donato C, et al. Deep sternal wound infection
following cardiac surgery: A comparison of the monolateral with the
bilateral pectoralis major flaps. Int Wound J. 2020;17(3):683-691. https://
doi.org/10.1111/iwj.13324

19. Marin-Guzke M, Sanchez-Olaso A, Fernandez-Camacho FJ. The
alternative supply of the pectoralis major flap based medially in cases with
previous surgical use of the internal thoracic artery: an anatomical study.
Surg Radiol Anat. 2005;27(4):340-6. https://doi.org/10.1007/s00276-005-
0333-8

20. Park HD, Min YS, Kwak HH, et al. Anatomical study concerning the
origin and course of the pectoral branch of the thoracoacromial trunk for
the pectoralis major flap. Surg Radiol Anat. 2004;26(6):428-32. https://doi.
org/10.1007/s00276-004-0273-8

21. Rikimaru H, Kiyokawa K, Inoue Y, Tai Y. Three-dimensional anatomical
vascular distribution in the pectoralis major myocutaneous flap. Plast
Reconstr Surg. 2005;115(5):1342-52; discussion 1353-4. https://doi.
org/10.1097/01.prs.0000156972.66044.5¢

22. Cormack GC, Lamberty BG. A classification of fascio-cutaneous flaps
according to their patterns of vascularisation. Br J Plast Surg. 1984;37(1):80-
7. https://doi.org/10.1016/0007-1226(84)90049-3

23. Miller LE, Stubbs VC, Silberthau KB, et al. Pectoralis major muscle
flap use in a modern head and neck free flap practice. Am J Otolaryngol.
2020;41(4):102475. https://doi.org/10.1016/j.amjoto.2020.102475

24. Saraceno CA, Santini H, Endicott JN, et al. The pectoralis major
myocutaneous flap: an angiographic study. Laryngoscope. 1983;93(6):756-
9. PMID: 6855399

25. Fujita T, Kataoka Y, Hanaoka J, et al. Costochondritis and Osteomyelitis
of the Ribs after Intercostal Thoracotomy. Kyobu Geka. 2020;73(2):117-119.
PMID: 32393718

26. Koshak SF, Belyak OV, Petrishin OS et al. Chronic osteomyelitis
and chondritis of the ribs and sternum: diagnosis and surgical treatment.
Ukrains'kii morfologichnii al'manakh. 2010;8(2):104-105. (In Russ.).
[Komak C.®., Bensk O.B., Ilerpummn O.C., u ap. XpoHUYeCKUH
OCTEOMHEJIUT ¥ XOHIPUT pefep 1 IPyAVHBI: IMarHOCTHKA ¥ XMPYPrudecKoe
JiederHue. YkpaiHcoKuil mopgonoziunuii anemarax. 2010;8(2):104-105].
EDN RPYUPN

27. Hever P, Singh P, Eiben I, et al. The management of deep sternal wound
infection: Literature review and reconstructive algorithm. JPRAS Open.
2021;28:77-89. https://doi.org/10.1016/j.jpra.2021.02.007

28. Cancelli G, Alzghari T, Dimagli A, et al. Mortality after sternal
reconstruction with pectoralis major flap vs omental flap for postsurgical
mediastinitis: A systematic review and meta-analysis. J Card Surg.
2022;37(12):5263-5268. https://doi.org/10.1111/jocs.17189

29. Levy AS, Ascherman JA. Sternal Wound Reconstruction Made Simple.
Plast Reconstr Surg Glob Open. 2019;7(11):e2488. https://doi.org/10.1097/
G0X.0000000000002488

30. Mitish VA, Usu-Vuyu OYu, Paskhalova Yu$, et al. Experience in surgical
treatment of chronic postoperative osteomyelitis of the sternum and ribs
after minimally invasive myocardial revascularization. Wounds and wound
infections. Journal named after prof. B.M. Kostyuchenok. 2015;2:46-

www.innoscience.ru

Xupyprus

58. (In Russ.). [Mutum B.A., Ycy-Byito O.1O., ITacxanosa 10.C., u np.
OImBIT XUPYPrUYeCKOro JIedeHHs: XPOHUYECKOTO II0CIIe0NepauoHHOTO
OCTeOMHeJIMTa IPYAUHBI U pebep Iocie MUHUMHBA3UBHOM peBacKy-
Jsipu3anyy MUokapaa. Pawel u pareBele uHgpexuuu. KypHan um. npod.
B.M. Kocmiouenka. 2015;2:46-58].

31. Davison SP, Clemens MW, Armstrong D, et al. Sternotomy wounds:
rectus flap versus modified pectoral reconstruction. Plast Reconstr Surg.
2007;120(4):929-934. https://doi.org/10.1097/01.prs.0000253443.09780.0f

32. Kaul P. Sternal reconstruction after post-sternotomy mediastinitis. J
Cardiothorac Surg. 2017;12(1):94. https://doi.org/10.1186/s13019-017-
0656-7

33. Li EN, Goldberg NH, Slezak S, Silverman RP. Split pectoralis major
flaps for mediastinal wound coverage: a 12-year experience. Ann Plast Surg.
2004;53(4):334-7. https://doi.org/10.1097/01.sap.0000120684.64559.49

34. Wyckman A, Abdelrahman I, Steinvall I, et al. Reconstruction of sternal
defects after sternotomy with postoperative osteomyelitis, using a unilateral
pectoralis major advancement muscle flap. Sci Rep. 2020;10(1):8380. https://
doi.org/10.1038/s41598-020-65398-y

35. Coltro PS, Farina Junior JA. The role of the unilateral pectoralis major
muscle flap in the treatment of deep sternal wound infection and dehiscence.
J Card Surg. 2022;37(8):2315-2316. https://doi.org/10.1111/jocs.16564

36. Kamel GN, Jacobson J, Rizzo AM, et al. Analysis of Immediate versus
Delayed Sternal Reconstruction with Pectoralis Major Advancement Versus
Turnover Muscle Flaps. J Reconstr Microsurg. 2019;35(8):602-608. https://
doi.org/10.1055/s-0039-1688760

37. Chen C, Gao Y, Zhao D, et al. Deep sternal wound infection and
pectoralis major muscle flap reconstruction: A single-center 20-year
retrospective study. Front Surg. 2022;9:870044. https://doi.org/10.3389
fsurg.2022.870044

38. Piwnica-Worms W, Azoury SC, Kozak G, et al S. Flap Reconstruction
for Deep Sternal Wound Infections: Factors Influencing Morbidity
and Mortality. Ann Thorac Surg. 2020;109(5):1584-1590. https://doi.
org/10.1016/j.athoracsur.2019.12.014

39. Zeitani J, Pompeo E, Nardi P, et al. Early and long-term results of
pectoralis muscle flap reconstruction versus sternal rewiring following failed
sternal closure. Eur J Cardiothorac Surg. 2013;43(6):e144-50. https:/doi.
org/10.1093/ejcts/ezt080

40. Barbera F, Lorenzetti F, Marsili R, et al. The Impact of Preoperative
Negative-Pressure Wound Therapy on Pectoralis Major Muscle Flap
Reconstruction for Deep Sternal Wound Infections. Ann Plast Surg.
2019;83(2):195-200. https://doi.org/10.1097/SAP.0000000000001799

41. Myllykangas HP, Mustonen PK, Halonen JK, Berg LT. Modified internal
mammary artery perforator flap in treatment of sternal wound complications.
Scand Cardiovasc J. 2018;52(5):275-280. https://doi.org/10.1080/140174
31.2018.1546897

42. Opoku-Agyeman J, Matera D, Simone J. Surgical configurations of
the pectoralis major flap for reconstruction of sternoclavicular defects: a
systematic review and new classification of described techniques. BMC Surg.
2019;19(1):136. https://doi.org/10.1186/s12893-019-0604-7

43. Jo GY, Yoon JM, Ki SH. Reconstruction of a large chest wall defect
using bilateral pectoralis major myocutaneous flaps and V-Y rotation
advancement flaps: a case report. Arch Plast Surg. 2022;49(1):39-42. https:/
doi.org/10.5999/aps.2021.01368

44. Thng CB, Kok YO, Feng J, Wong AW. Single stage chest wall soft tissue
reconstruction with ipsilateral pectoralis major turnover flap, rhomboid skin
flap, and inferior nipple transposition. J Surg Case Rep. 2022(12):rjac553.
https://doi.org/10.1093/jscr/rjac553

45. Deng B, Tan QY, Wang RW, et al. Surgical strategy for tubercular
abscess in the chest wall: experience of 120 cases. Eur J Cardiothorac
Surg. 2012;41(6):1349-52. https://doi.org/10.1093/ejcts/ezr209

46. Kim WJ, Kim WS, Kim HK, Bae TH. Reconstruction of Small Chest
Wall Defects Caused by Tubercular Abscesses Using Two Different Flaps.
Ann Thorac Surg. 2018;106(5):e249-e251. https://doi.org/10.1016/j.
athoracsur.2018.04.019

47. Zhou Y, Zhang Y. Single-versus 2-stage reconstruction for chronic
post-radiation chest wall ulcer: A 10-year retrospective study of chronic

159



Xupyprus

radiation-induced ulcers. Medicine (Baltimore). 2019;98(8):e14567. https://
doi.org/10.1097/MD.0000000000014567

48. Malathi L, Das S, Nair JTK, Rajappan A. Chest wall reconstruction:
success of a team approach-a 12-year experience from a tertiary care
institution. Indian J Thorac Cardiovasc Surg. 2020;36(1):44-51. https://
doi.org/10.1007/s12055-019-00841-y

49. Bao TH, Bains MS, Shahzad F, et al Canyons and Volcanoes: The Effects
of Radiation on the Chest Wall. Ann Thorac Surg. 2021;112(6):e415-e418.
https://doi.org/10.1016/j.athoracsur.2021.03.003

50. Moloy PJ, Gonzales FE. Vascular anatomy of the pectoralis major
myocutaneous flap. Arch Otolaryngol Head Neck Surg. 1986;112(1):66-9.
https://doi.org/10.1001/archotol.1986.03780010068012

51. Florczak AS, Chaput B, Herlin C, et al. The Use of Pedicled Perforator
Flaps in Chest Reconstruction: A Systematic Review of Outcomes and
Reliability. Ann Plast Surg. 2018;81(4):487-494. https://doi.org/10.1097/
SAP.0000000000001466

160

Hayka n nHHoBauuum B MmeguuuHe T.9(2)/2024

52. Myllykangas HM, Halonen J, Husso A, Berg LT. Decreasing complications
of pectoralis major muscle flap reconstruction with two modalities of negative
pressure wound therapy. Scand J Surg. 2022;111(1):14574969211043330.
https://doi.org/10.1177/14574969211043330

53. Song F, Liu Z. Bilateral-pectoral major muscle advancement flap
combined with vacuum-assisted closure therapy for the treatment of
deep sternal wound infections after cardiac surgery. J Cardiothorac Surg.
2020;15(1):227. https://doi.org/10.1186/s13019-020-01264-2

54. Lin CH, Lin CH, Tsai FC, Lin PJ. Unilateral Pedicled Pectoralis
Major Harvested by Endoscopic-Assisted Method Achieves Adequate
Management of Sternal Infection and Mediastinitis. J Reconstr Microsurg.
2019;35(9):705-712. https://doi.org/10.1055/s-0039-1695089

55. Mezhetsky EP, Sobolevsky VA. Function of the upper limbs after
resection of the chest wall. Bone and soft tissue sarcomas, tumors of the
skin. 2019;11(4):47-52. (In Russ.). [Mexerkuii 3.I1., CoboneBckuii B.A.
DyHKIMS BePXHUX KOHEYHOCTeH II0CIIe pe3eKIUK KapKaca IPy/JHOM CTEeHKH.
Capkombl Kocmell, Msiekux mkaHel u onyxonu koorcu. 2019;11(4):47-52].

www.innoscience.ru



