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CAPMYXAPPUP

fynos M.K.

4.1.T., npodeccop
LywaHbe, ToyukucmoH
14.01.17 Yappoxi
14.01.24 NaliBaHACO3M Ba Y3BXOM CYHbI
14.01.31 Yappoxuv Tapmumi

MYOBUHOHWU CAPMYXAPPUP

Jopxoes Y.C.
AM.T., LOTCEHT
Aywarbe, ToyuKucmoH
14.01.08 Tn66m atdon

KanutoHosa M.IO.
a.1.T., npodeccop
Koma CamapaxaH, Manatisusa
14.03.01 AHaTtommnan ogam
14.03.02 AHaTOMMAK NaTONOrA

MYXAPPUPU MACHYN

baparos A.K.
H.W.T., LOTCEHT
Aywarbe, ToyuKucmoH
14.01.26 Yappoxuu Ann Ba parxou XyHrapa,
14.01.13 Tawxucu Wwywvor, Hypwundon

XAWATU TAXPUPUA

babaes A.b.
O.1.T., npodeccop
JywaHbe, ToyukucmoH
14.02.01 bexagowwTit
14.02.04 Tn66M mexHat

FacnapsaH A.1O.
[,.W.T., BOTCEHT
Jadnu, bpumarusu Kabup
14.01.22 TapbogaLumHoci
14.01.05 bemopuxoun gun
14.02.03 Cvxatvin yomea Ba TaHAypycTA

[oaxoesa M.®.
akagemuku AMUT, o.n.1., npodeccop
JywaHbe, ToyukucmoH
14.01.01 MomonusuLLKiM Ba bemopuxou 3aHOHa
14.02.02 BorupLmHoci
14.02.04 Tn66m mexHat

Ecupkenos M.M.

H.W.T., npodeccop
LLlumkeHm, Ka3zoKkucmoH
14.01.22 TapbogaLumHoci
14.02.03 Cvxatvin yomea Ba TaHAypycTA

Ucmounnos K.N.

O.1.T., npodeccop
JywaHbe, ToyukucmoH
14.01.08 Tn66M atdon
14.03.09 MacyHMATLIMHOCUWN KNNHUKIA,
annepronoruna

PaxmoHoB 3.P.
O.1.T., npodeccop
JywaHbe, ToyukucmoH
14.01.09 bemopmxom cMpoATiA
540 14.02.02 BorupmHoci

Cyukos U.A.
[0.WU.T., LOTCEHT
Pa3aH, Poccus
14.01.13 Tawxwcu Wybow, Hypmndon
14.03.02 AHaTomuAan naTonori

Xamupos H.X.
y3Bu Bobactan AMUT, g.u.T., npodeccop
AywaH6e, ToyukucmoH
14.01.04 bBemopunxou gapyHin
14.01.05 bemopwxoun gun
14.01.06 PyxwuHocin

Xybytua M.LL.
akagemukn AUP, a.n.T., npodeccop
Mocksa, Poccus
14.01.24 NaiiBaHACO3M Ba Y3BXOM CYHbi
14.01.23 Yponorua
14.01.17 Yappox#n

LLYPOU TAXPUPUA

An-LUykpu C.X.
AM.T., npodeccop
CaHkm-llemepbype, Poccus
14.01.23 Yponorua
14.01.12 CapaToHLWMHOCH

AnaytauH P.H.
AT, npodeccop
Mocksa, Poccus
14.03.06 ®apmakronorus, Gapmakonorvan KIMHUKM
14.01.11 Bemopwxou acab
14.02.03 CuxaTtvmn yomea Ba TaHAYpYyCTA

AmupacnaHos A.T.
akagemuku AUTP, AMO, a.1.T., npodeccop
boky, O3apboliyoH
14.01.12 CapaToHLWMHOCH
14.01.15 OceblumHoCH Ba pasfoAn

Aptukos K.I.
AM.T., npodeccop
LywaH6e, ToyukucmoH
14.01.31 Yappoxuu Tapmumia
14.01.17 Yappox#n

ApyTioHos C.A.
AT, npodeccop
Mocksa, Poccusa
14.01.14 JaHAOHNU3ULLKIA

AcrawmuHa H.B.
0.W.T., LOTCEHT
lepm, Poccus
14.01.14 JaHAOHNU3ULWIKA

babaes A.
MD, PhD
Hro-Mopk, UMA
14.01.05 bemopwxou aun
14.01.13 TawxucK WybOK, Hypumndomn
14.01.04 bemopuxou AapyH#n
Bo6oxoyaes O.U.

AT, npodeccop
Jywarbe, ToyukucmoH
14.01.16 CuawmHocH
14.03.09 MacyHUATIUMHOCUMN KAUHWUKWA,
annepronorua

boxsH B.10.
A.W.T., npodeccop
Mockea, Poccus
14.01.12 CapaToHLWwuHoCH
14.01.02 fapyplwmHoch

Bpuko H.U.
akagemukn AUP, o.n.1., npodeccop
Mockea, Poccus
14.02.01 bexgowTin
14.01.09 bemopwxomn cMpoATiA
14.02.02 BormpwmHoci

byrposa O.B.
A.W.T., npodeccop
OpeHbype, Poccusa

14.01.22 TapbopgwmHoci
14.01.02 fapyplwmHoch
14.01.04 bemopvxoun fapyHin

Bacunesa U.A.
A.W.T., npodeccop
Mockea, Poccus
14.01.16 CunwwmHocH
14.01.09 bemopwxomn cMpoATiA
14.02.02 BorvpwmHoci

Bonueropckuii U.A.
A.W.T., npodeccop
YenabuHck, Poccus
14.03.06 ®apmakonorus, papmMakonoruam KIMHUKA
14.01.16 CunwmHocH
14.01.06 PyxwuHoci

fonbos A.Y.
y3Bu Bobactan AMMUT, 4.1.T., npodeccop
LywaHbe, ToyukucmoH
14.01.26 Yappoxuu Ann Ba parxou XyHrapa,
14.01.13 Tawxmcu Wwysvor, Hypwmndon

laitko I.B.
akagemukm AMUT YkpauHa, 4.1.T., npodeccop
Kues, YkpauHa
14.01.15 OceblwmHocK Ba pasaoan
14.01.31 Yappoxuv Tapmumin

T'ynun A.B.
A.W.T., npodeccop
Tambos, Poccusa
14.03.06 ®apmakonorus, papmMakonoruam KIMHUKA
14.03.03 dusmonorman natonori

14.01.08 Tn66m atdon

lymepos A.A.
A.W.T., npodeccop
Yoha, Poccus
14.01.19 Yappoxuu atdon

Oamynun U.B.
A.W.T., npodeccop
Mockea, Poccus
14.01.11 bemopwmxou acab
14.01.06 PyxwmHoci

[ora A.B.
A.W.T., npodeccop
Mockea, Poccus
14.01.07 Bemopunxou yawm
14.01.12 CapaToHwWwuHoCH
14.01.24 NaitBaHACO3/ Ba Y3BXOM CYHBI



3undsaH A.A.
AT, npodeccop
EpesaH, AbMaHUCMOH
14.01.07 Bemopmxom yawm

3n0THUK A.

AW.T., npodeccop
besp-Llesa, N3poun
14.02.20 MHWOPLWKWHOCK Ba TaXAMPOMY3id
14.01.18 Helipoyappoxi
14.03.03 ®usmonorman natonori

N6opos X.W.

AW.T., npodeccop
JywaHbe, ToyukucmoH
14.01.19 Yappoxuu atdon

14.01.20 MHWOPLWMHOCK Ba TaxAMPOMY3id
14.01.23 Yponorua

Nockosuu A.
AW.T., npodeccop
Uepycanum, U3poun
14.01.20 MHWOPLWMHOCK Ba TaxANPOMY3id
14.01.01 MomonusuLKi Ba emoprxom 3aHOHa
14.02.03 CvixaTm yomea Ba TaHAypyCTH

KanawHukosa J1.A.
AT, npodeccop
Mockea, Poccus
14.01.11 Bemopuxowu acab

Kanmukos E.JN.
H.W.T.
®pexeH, OnMoH
14.01.13 Tawxwcu Wybow, Hypwmndon
14.01.26 Yappoxuu Ann Ba parxou XyHrapa,

Kamunosa M.1.
0.W.T., [OTCEHT
JywaHbe, ToyukucmoH
14.01.01 MomonusuLLKi Ba bemMoprxou 3aHOHa
14.02.03 CvxaTm yomea Ba TaHAypyCTH
14.01.02 fapyplwmHoci

Kocumos O.U.

AT, npodeccop
JywaHbe, ToyukucmoH
14.01.10 bemopwxom nycTy 3yxpasi
14.01.09 bemopwxomn cMpoATi

Kucuua B.W.

AT, npodeccop
Mockea, Poccus
14.01.10 bemopwxom nycTy 3yxpasi
14.01.09 bemopwxomn cMpoATi

Knasesa /1.A.
AT, npodeccop
Kypck, Poccusa
14.01.22 TapbogwmHoch
14.01.04 Bemopuxou aapyH#i
14.03.09 MacyHWATWMHOCUW KNUHUKHA,
annepronorua

Konoswmo K.
AT, npodeccop
MunaH, Umanua
14.02.01 bexpowTin
14.02.03 CvxaTm yomea Ba TaHAypyCTH
14.02.04 Tn66U mexHaT

Kyp6oHos Y.A.

y3Bu Bobactan AMWT, 4.1.T., npodeccop

JaHzapa, ToyukucmoH
14.01.31 Yappoxuu nnactvki
14.01.15 OceblwmHocCH Ba pasaoan
14.01.18 Helipoyappoxi

MakKywKuH E.B.
4..T., npodeccop
Mocksa, Poccusa
14.01.06 PyxwmHoci
14.02.03 Cvxatvin yomea Ba TaHAypyCTA
14.01.08 Tn66m atdon

Mupwoxin M.

4..T., npodeccop
Mapux, ®apoHca
14.03.03 ®usmonorman natonori
14.01.12 CapaToHLWKHOCH
14.01.05 bemopuxoun gun

Myxamagumesa K.M.
O.0.T.

JywaHbe, ToyukucmoH
14.01.10 bemopwxom nycTy 3yxpasi
14.01.02 fapyplumHoch
14.03.09 MacyHMATWIMHOCUWN KNNHUKIA,
annepronorns

Hasapos T.X.

4..T., npodeccop
CaHkm-llemepbype, Poccus
14.01.23 Yponorua
14.01.12 CapaToHLWKHOC#H
14.01.13 Tawxmcu Wwysvor, Hypwmndon

HakoHeuHa A.A.

y3BK BobacTtam xopuyun AMUT YKpaunHa,

4..T., npodeccop
Xann, bBpumaHusu Kabup
14.03.09 MacyHMATIMHOCUW KNNHUKIA,
annepronorus
14.01.08 Tn66m atdon
14.01.04 bemopvxoun gapyHin

HopkuH U.A.

4..T., npodeccop
Capamos, Poccus
14.01.15 OceblmHoCH Ba pasaoan
14.01.18 Helipoyappoxit
14.03.03 ®usmonorman natonori

MNepaveHko E.T.
akagemnkn AMUT YkpawnHa,
4..T., npodeccop
Kues, YkpauHa
14.01.18 Helipoyappoxi
14.02.03 Cvxatvin yomea Ba TaHAypyCTA

PypeHok B.B.

4..T., npodeccop
MuHcK, benapyc
14.03.01 AHaToMMAK Ofam
14.03.02 AHaTtomuamn natonori
14.01.05 bemopuxomn gun
Pymmo 0.0.
y3Bu Bobactau AMU Benapyc,
4..T., npodeccop
MuHcK, benapyc
14.01.24 NaiiBaHACO3¥ Ba Y3BXOM CYyHBI
14.01.17 Yappox#

PycramoBa M.C.
AT, npodeccop
LywaH6e, ToyukucmoH
14.01.01 MomonusuLLKi Ba 6eMoprxom 3aHOHa
14.02.03 CuxaTtvn yomea Ba TaHAYpYyCTA
14.01.02 fapypwmnHoci

Canapwm .
PharmD, BCPS, npodeccop
TexpoH, 3poH
14.03.06 ®apmaronorus, GapmaKkonoruam KIMHWUKM
14.02.03 Cuxatm yomea Ba TaHAYpPYCTH

ConomatuH U.U
AT, npodeccop
Puza, /lameusa
14.01.07 bemopmxom Yawm

CyntoHos Y.A.

AT, npodeccop
LywaHbe, ToyukucmoH
14.01.26 Yappoxuv AnA Ba parxou XyHrapa,
14.01.13 TawxwcK Wybow, HypLndon

CyéduaHos A.A.

AT, npodeccop
TiomeH, Mocksa, Poccus
14.01.18 Heipoyappoxi
14.01.13 TawxwcK Wybow, HypLmdon
14.03.01 AHaTomuan ogam

Torusbaes l.A.
AT, npodeccop
Anmamo, KazokucmoH
14.01.22 TapboglmHoch
14.01.04 bBemopunxou gapyHin

Tpe3y6os B.H.
AT, npodeccop
CaHkm-llemepbype, Poccus
14.01.14 JaHAOHMU3ULIKA

®ort N.P.
4.1.7, npodeccop
Tcropux, LLlselimcapus
14.01.26 Yappoxuu gun Ba parxom XyHrapg,
14.01.24 NatBaHACO3M Ba Y3BXOM CYHbI
14.01.20 MHWOPLWMHOCK Ba TaXxAMPOMY3id

Xabu63oaa .
MD
Lllepos, SpoH
14.02.02 BorupLumnHoci
14.02.03 CuxaTmn yomea Ba TaHAYPYCTH
14.03.03 dusmnonoruav natonorn

LLiykypos ®.A.

AT, npodeccop
LywaH6e, ToyukucmoH
14.03.03 dusmnonoruau natonori
14.01.11 bemopwxou acab
14.02.04 Tn661 mexHaT

tOcynos LL.A.
0.W.T., LOTCEHT
CamapkaHo, Y3bekucmoH
14.01.17 Yappox#n
14.01.19 Yappoxuv atdon
14.01.08 Tn661 atdon
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INABHbIN PEQAKTOP

T'ynos M.K.
[4.M.H., npodeccop
JywaHbe, Tad#uKUCMaH
3.1.9. Xvipyprua
3.1.14. TpaHCNNAHTONOTMA U UCKYCCTBEHHbIE OPraHbl
3.1.16. Mnactnyeckas xmpyprus

3AM. MABHOIO PEQAKTOPA

Doaxoes [.C.
[.M.H., AOLEHT
JywaHbe, Ta0#UKUCMAH
3.1.21. Neanatpua

Kanutonosa M.10.
[4.M.H., npodeccop
Koma CamapaxaH, Manatizus
3.3.1. AHaTtomusa Yenoseka
3.3.2. MaTtonornyeckas aHaTomma

OTBETCTBEHHbI/ PEOAKTOP

bapartos A.K.
K.M.H., JOLEHT
JywaHbe, Tad#uKuCMaH
3.1.15. CepaeuHo-cocyamcTasa xmpyprva
3.1.1. PeHTreH3HA0BACKYNAPHAA XUPYPrua

PEAAKUMOHHAA KONNETUA

ba6aes A.b.
[.M.H., npodeccop
JywaHbe, TaO#UKUCMAH
3.2.1. TurneHa
3.2.4. MeguumHa Tpyaa

FacnapsaH A.1O.
[.M.H., npodeccop
Jadnu, BeaukobpumaHus
3.1.27. PeBmaronorua
3.1.20. Kapanonorusa
3.2.3. ObLLeCTBEHHOE 340P0BbE M OpPraHM3aLms
3/1paBOOXPAHEHNS, COLMONOTUA U UCTOPUA
MeANLMHbI

Doaxoesa M.®.
akagemuk HAHT, a.m.H., npodeccop
JywaHbe, TaO#UKUCMAH
3.1.4. AKywepcTBO M TMHEKONOrMA
3.2.2. Anupemmonorua
3.2.4. MeguumHa Tpyaa

Ecupkenos M.M.
K.M.H., npodeccop
LleimkeHm, KazaxcmaH
3.1.27. PeBmaronorua
3.2.3. 0buiecTBeHHOE 340P0OBbE M OpraHM3aLus
3/1paBOOXPAHEHNS, COLMONOTUA U UCTOPUA
MeANLMHbI

WUcmounnos K.U.

[.M.H., npodeccop
JywaHbe, Ta0#UKUCMAH
3.1.21. Nepunatpuma
3.2.7. Annepronorva u UMMyHONOTUA

PaxmaHos 3.P.
[.M.H., npodeccop
JywaHbe, Ta0#UKUCMAH
3.1.22. UHdEKUMOHHbIe 6onesHn
3.2.2. Anupemmonorus
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Cyukos U.A.
O.M.H., OUEHT
PasaHb, Poccus
3.1.1. PeHTreHaHA0BaCKyNApHaA Xupyprua
3.1.25. JlyyeBas AMarHoCTUKa
3.3.2. Matonorunyeckan aHaTommna

Xamugos H.X.
yneH-kopp. HAHT, a.m.H., npodeccop
Jywarbe, TadrcukucmaH
3.1.18.BHyTpeHHue 6onesHn
3.1.20. Kapavnonorua
3.1.17. Ncuxmnatpuma n Hapkonorua

Xy6yTua M.LL.
akagemuk PAH, a.m.H., npodeccop
Mockea, Poccus
3.1.14. TpaHCNNAHTONOTMA U UCKYCCTBEHHbIE OpraHbl
3.1.13. Yponorua n aHaponorua
3.1.9. Xupyprua

PEAAKLIMOHHbIV COBET

Anb-Lykpu C.X.

O.M.H., npodeccop
CaHkm-llemepbype, Poccus
3.1.13. Yponorusa v aHgponorua

3.1.6. OHKoNOrMA, Ny4YeBas Tepanua

AnsaytauH P.H.

O.M.H., npodeccop
Mocksa, Poccus

3.3.6. dapmakonorus, KIMHWYeckas dapmakonorms
3.1.24. Hesponorusa
3.2.3. 06uLecTBeHHOE 340POBbE U OpraHM3aLns
3/1paBOOXPAHEHNSA, COLMONOMUA U UCTOPUA
MeANLMHbI

AmupacnaHos A.T.
akagemuk PAMH, HAHA, o.m.H., npodeccop
baky, AsepbaliomaH
3.1.6. OHKoNOrMA, Ny4YeBas Tepanua
3.1.8. TpaBmatonorusa u oproneams

Aptbikos K.I.
O.M.H., npodeccop
LywaHbe, TadxukucmaH
3.1.16. NnacTuyeckasa xvpyprua
3.1.9. Xupyprua

ApyTioHos C.A.
O.M.H., npodeccop
Mockea, Poccus
3.1.7. Cromatonorva

AcrawmuHa H.b.
O.M.H., AOLEHT

lepms, Poccus
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Llenb: onpeseneHne nporHOCTUYECKOM LLEeHHOCTM YPOBHS BbICOKOUYBCTBUTENbHOMO C-peakTnBHOro 6enka (high sensitivity CRP — hsCRP) B nepsom
TPUMECTPE A/19 PUCKa recTaLMOHHOrOo caxapHoro aAnabeta (FCA) y 6epemeHHbIX ¢ U36bITOUHOW Maccow Tena.

Matepuan U metoapbl: B X04e NPOCNEKTUBHOrO HaboAATeIbHOTO AECKPUNTUBHOMO KOTOPTHOTO MUcCnefoBaHuA obcnenoBaHbl 105 KeHLWmuH, ume-
HOLLMX M3BbITOK Macchbl Tena — MHAeKc maccol Tena (MMT) B amanasoxe ot 25,0 go 29,99 kr/m? B8 nepsom Tpumectpe. OCHOBHYIO rpynmny coctasuna
31 6epemeHHas ¢ ICA. B KOHTPONbHYIO FPyMny BOLWAN 74 XKEHLLMHBI, Y KOTOPbIX 6epeMeHHOCTb NpoTeKana 6e3 HapyLeHuit yrieBogHoro obmeHa. Y
Ka)XX[oM XeHWuHbl onpeaenann MMT u KoHueHTpaumto hsCRP B cbiBOPOTKe BEHO3HOW KpoBU. Bce nabopaTopHble M3MEPEHWS NPOBOAWINCH OAHO-
BPEMEHHO B OZHOM NabopaTopuu, OAHUM U TEM Ke CreLManuctom. s onucaHusa LeHTpaabHOM TeHAEHLMM UCNONb30BaUCh MeanaHa, 1-i v 3-1
KBapTUAW. [lnarHocTnyeckan LLeHHOCTb NapaMeTpoB (MporHos MC/) oueHmBanach C NOMOLLbIO NAOLWAAM N0 XapaKkTepuctuyeckoit ROC-kpusoii (AUC).
CTaTUCTUYECKM 3HAUMMbIMM CYUMTANIN PA3INYMA NPU YPOBHE 3HaummocTun p<0,05.

Pe3ynbTatbl: Hall4eHO CTaTUCTMHECKM 3HAYMMOe yBenndeHune KoHueHTpaumum hsCRP — 2,5 [0,4; 5,35] mr/n B OCHOBHOM rpymnne no CPaBHEHMIO C KOH-
TponbHon — 0,4 [0,4; 0,4] mr/n (p<0,001). MoareepskaeHa LeHHocTb hsCRP gis nporHosa CA: AUC=0,77 (p<0,001), nopor otceyenus paseH 0,5 r/mn
(uyBCTBUTENBHOCTL PaBHa 68%, cneumduyHOCTb — 85%).

3ak/oueHme: yBenvdeHne KoHueHTpauum hsCRP cebiwwe 0,5 Mr/n peKomeHAyeTcs 418 CKpUHUHTA Y GepemeHHbIX ¢ U36bITkom macchl Tena (MMT=25,0-
29,99 Kr/M?) M HOPMasIbHbIM YPOBHEM IIMKEMUM B NEPBOM TPUMECTPE. [IaHHbIA MAPKEP MOXKET CYKUTb AOMNONAHUTENbHBIM NPOTHOCTUYECKUM KpUTE-
pviem I'CLL v 6bITb UCMOIb30BAHHBIM A5 BblAENEHWUA BEPEMEHHDIX KEeHLLMH C U3BbITOYHOI Maccoii Tena B rpynny pUcka no HapyLIeHWIo YIIeBOLHOIO
o0bMeHa ¢ paHHUX CPOKOB BEpPEMEHHOCTU.

KntoueBble cnoBa: 2ecmayuoHHsIli caxapHelli duabem, uzbsimoyHas macca mena, C-peakmusHbili 6eanok, Memabonuveckas 0e3a0anmauyus, 0CI0M(-
HeHusA bepemeHHoCMU.

Ona uutupoBaHua: benomectHos CP, YymapHas TB, CeBocTbaHOBa OO, KceHodoHToB AM, Mcakosa TM, MpasaHuukosa Ef. BbicokouyBCTBUTENbHBIN C-pe-
aKTUBHbIV BenoK B NepBom TpumecTpe 6epemMeHHOCTH Y KEHLWMH C U3BbITOYHON MAcCcoi Tena U recTaLyMOHHbIM caxapHbIM Anabetom. BecmHuK AsuyeHHsl.
2024;26(4):548-55. https://doi.org/10.25005/2074-0581-2024-26-4-548-555

HIGH-SENSITIVITY C-REACTIVE PROTEIN IN THE FIRST TRIMESTER OF
PREGNANCY IN OBESE PATIENTS WITH GESTATIONAL DIABETES

S.R. BELOMESTNOV'?, T.V. CHUMARNAYA?, O.YU. SEVOSTYANOVA!, A M. KSENOFONTOV?, TM. ISAKOVA?,
E.D. PRAZDNICHKOVA!

1 Ural State Medical University, Ekaterinburg, Russian Federation

2 Ekaterinburg Clinical Perinatal Center, Ekaterinburg, Russian Federation

3 Laboratory for Mathematical Physiology, Institute of Immunology and Physiology, Ural Branch of the Russian Academy of Sciences, Ekaterinburg, Russian
Federation

Objective: To determine the prognostic value of high-sensitivity C-reactive protein (hsCRP) levels in the first trimester for the risk of gestational
diabetes mellitus (GDM) in obese pregnant women.

Methods: A prospective observational descriptive cohort study included 105 obese women with a body mass index (BMI) ranging from 25.0 to
29.99 kg/m? in the first trimester. The main group consisted of 31 pregnant patients with GDM. The control group included 74 pregnant women
without carbohydrate metabolism disorders. BMI and hsCRP concentration in venous blood serum were determined for each woman. All laboratory
measurements were performed simultaneously in the same laboratory by the same specialist. The median, 1%, and 3 quartiles were used to describe
the central tendency. The diagnostic value of the parameters (GDM prognosis) was assessed using the area (AUC) under the characteristic receiver-
operating curve (ROC). Differences were considered statistically significant if p<0.05.

Results: A statistically significant increase in the hsCRP concentration was found: 2.5 [0.4; 5.35] mg/I in the main group compared to the 0.4 [0.4; 0.4]
mg/l in the control group (p<0.001). The value of hsCRP for GDM prognosis was confirmed: AUC=0.77 (p<0.001), and the cut-off threshold was 0.5 g/
ml (sensitivity=68%, specificity=85%).
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Conclusion: The study's findings suggest that an hsCRP concentration above 0.5 mg/I could be a valuable screening tool for obese pregnant women with
normal glycemic levels in the first trimester. This marker could serve as an additional prognostic criterion for GDM, equipping healthcare professionals

with a powerful tool for early risk identification.

Keywords: Gestational diabetes mellitus, obesity, C-reactive protein, metabolic maladaptation, pregnancy complications.

For citation: Belomestnov SR, Chumarnaya TV, Sevostyanova OYu, Ksenofontov AM, Isakova TM, Prazdnichkova ED. Vysokochuvstvitel'nyy C-reaktivnyy belok
v pervom trimestre beremennosti u zhenshchin s izbytochnoy massoy tela i gestatsionnym sakharnym diabetom [High-sensitivity C-reactive protein in the first
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BBEOEHUE

['C[, saBnsetcs pacnpoCTpaHEHHbIM BapUaHTOM MeTabonnyecKoi
ZesafanTauum Bo Bpema bepemeHHOCTH. YacToTa 3TOro CoCTOAHUSA B
COBPEMEHHOI BOCTOUHOEBpOMelncKoi nonynaummu gocturaet 31,5%
[1]. 3¢ dekTMBHOCTL paHHETO BbiABAEHMA MCL, B 601bLWIMX NONYNALMAX
3aBMCUT OT AOCTYMHOCTU U KauecTBa CKPUHWUHIOBbIX MPOrpamm, CBO-
€BPEMEHHOTO BblAENIEHWA FPYNN BbICOKOTO pUckKa [2, 3]. U36bITOUHbIN
BEC XeHLWWHbI A0 6epemeHHocTv (UMT 25,0-29,99 Kr/m?) sasnsetca
ofHUM 13 dakTopoB pucka MCL, BcheacTBUE 3HAUNTENBHOM BEPOATHO-
CTW Pa3BUTUA aHOMA/IbHOW TONIEPAHTHOCTU K [J1OKO3e Moc/e 3a4aTtus
[4].

Benas upoBas TKaHb ABNAETCA OCHOBHbIM AEMO ¥KMpa, Mac-
CMBHbIM 3HOKPUHHBIM OPraHOM, Pe3ynbTaTOM CEKpeLyn KOTOporo
ABNAIOTCA aAMUMNOKUHBI U LUTOKUHBI. ALMMNOKMHbI Y4acTBYIOT B MeTa-
6onnyecknx npoueccax, peryanmpys AercTane MHCYInHa, NoroLLeHne
T/IOKO3bl, OKUC/IEHME KUPHBIX KUCAOT [5]. LIUTOKMHBI perynupytoT cu-
CTEMHbIE W JIOKa/IbHble BOCMaNUTENbHbIE PeaKLK.

YBe/IMYeHNEe Macchl TeNa U OXKMUPEHUE COMPANKEHDI C UISMEHEHU-
AMK 6enoii KMPOBOI TKaHW, KOTOPbIE XapaKTepU3yeTcA NoABAEHNEM
ANCOYHKLMOHA/IbHBIX aAMMOLMUTOB C NPU3HAKaMK BOCMANUTENbHOM
ZecTpykumuu [6, 7]. 3T aAMNOLUTBI CEKPETUPYHOT NPOBOCNANIUTENb-
Hble LMTOKMHbI, MPUBOAALLME K HapyweHuo GyHKUMIA ApyruX opra-
HOB [8]. C 3TO¥i TOUKM 3peHMsA U3OLITOYHOE HAKOMIEHUE KMPaA MOKHO
CYMTaTb BOCMA/IMTE/IbHBIM MMMYHHbIM 3a601eBaHNeM pa3HOM cTene-
HW aKTMBHOCTM, CNOCOBHBIM MPOBOLIMPOBATL HapyLleHWe meTabonu-
YecKoii afanTaLum opraHMama K bepemeHHoCTH.

BbipabaTbiBaemMble aaMnoLMTamM1 NPOBOCTANUTENbHBIE LIUTOKM-
Hbl: GaKTOP HEKPO3a OMyXONW O U UHTEPNEWKUH-6, ABNAIOTCA OCHOB-
HbIMK TpUTTepamu cuHTesa C-peaktmsHoro 6enka (CPB) [9]. Mo aToit
NpUYMHe ero KOHLEHTPaLMA B KPOBM PAcCMaTPMBAETCA B KayecTse
MapKépa anabeTmyeckux Hapylwenuii [10].

KnuHunueckas 3Haummoctb CPB 3aBUCKT OT ero KOHLEHTpaLuu B
B1ONOrMYECKNX KUAKOCTAX. PasnnyatoT nabopaTopHble TECTbI «06bIY-
Horo C-peakTMBHOTrO 6e/ka» M TeCTbl «BbICOKOUYBCTBUTENBHOTO C-pe-
aktBHoro 6eska (hsCRP)». MocneaHuUit NoNyyYmn WKMPOKoe pacnpo-
CTpaHEeHWe B COBPEMEHHOM KIMHUYECKOM NPaKTUKE U 3aKNtovaeTcs B
o6HapyeHun CPB B AnanasoHe HOPMasibHbIX 3HaYeHW — o 10 mr/a
[11,12].

Mo paHHbIM AnTepatypsl, yposeHb CPB Bo BTOpom TpumecTpe
6epeMeHHOCTU MOXKET UMETb CYLLECTBEHHOE 3HAaYeHWe A NPOrHo3a
FCA. C NOMOLLbO JIOTUCTUMECKOM perpeccumn Bbln NpesiokeH norpa-
HUYHbIN ypoBeHb CPB B cbiBopoTKe KpoBsu 6osiee 1,86 Mr/n, KOTOpbIA
aCcCOLMMPOBaH C Pa3BUTUEM reCTaLMOHHbIX OCNOXHeHWH, BKatodan [C/,
(oW 2,80; 95% AW 1,77-4,43, p<0,001) [13]. B xof4e NpOCMNEKTUBHOIO
nccneposaHuna 300 XKeHLLMH Bbi10 NoKa3aHo, YTo 69% naumeHToK ¢ MC/A,
[0 334aT1A MME/IN MCXOLHO MNOBbILLEHHBIN ypoBeHb hsCRP [14].

B TO e Bpems, yBepeHHbIX AaHHbIX O CBA3W MOBbILIEHHOO
ypoBHa CPE B nepBom Tpumectpe ¢ puckom [C Ha CerogHsALHMM
[eHb He nonyyeHo [15, 16].

INTRODUCTION

GDM is a common variant of metabolic maladaptation
during pregnancy. Its prevalence in the modern Eastern European
population reaches 31.5% [1]. The effectiveness of early GDM de-
tection in large populations depends on the availability and quali-
ty of screening programs and the timely identification of high-risk
groups [2, 3]. Obesity of a woman before pregnancy (BMI 25.0-
29.99 kg/m?) is one of the risk factors for GDM due to the consid-
erable probability of developing abnormal glucose tolerance after
conception [4].

White adipose tissue is the main fat depot and a massive
endocrine organ resulting from the secretion of adipokines and
cytokines. Adipokines participate in metabolic processes, regulat-
ing the action of insulin, glucose absorption, and oxidation of fat-
ty acids [5]. Cytokines regulate systemic and local inflammatory
reactions.

Weight gain and obesity are associated with changes in
white adipose tissue, which are characterized by the appearance
of dysfunctional adipocytes with signs of inflammatory destruc-
tion [6, 7]. These adipocytes secrete proinflammatory cytokines,
leading to dysfunction of other organs [8]. From this point of
view, excessive fat accumulation can be considered an inflamma-
tory immune pathology of varying degrees of activity, capable of
violating the body's metabolic adaptation to pregnancy.

Proinflammatory cytokines produced by adipocytes, such as
tumor necrosis factor-a, and interleukin-6 are the primary trig-
gers for synthesizing C-reactive protein (CRP) [9]. For this reason,
its concentration in the blood is considered a marker of diabetic
disorders [10].

The clinical significance of CRP depends on its concentra-
tion in biological fluids. Laboratory tests of "regular C-reactive
protein" and "high-sensitivity C-reactive protein (hsCRP)" are dis-
tinguished. The latter has become widespread in modern clinical
practice and consists of detecting CRP in the range of normal val-
ues — up to 10 mg/I [11, 12].

According to the literature, the level of CRP in the sec-
ond trimester of pregnancy can be of significant importance for
the prognosis of GDM. Using logistic regression, a cut-off lev-
el of serum CRP>1.86 mg/| was proposed to be associated with
the development of gestational complications, including GDM
(OR=2.80; 95% Cl=1.77-4.43, p<0.001) [13]. A prospective study
of 300 women showed that 69% of patients with GDM had an
elevated hsCRP level before conception [14].

At the same time, no reliable data on the relationship be-
tween elevated CRP levels in the first trimester and the risk of
GDM have been obtained [15, 16].
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LLENb UCCNEAOBAHMUA

OnpegeneHne NPOTHOCTUYECKOW LEHHOCTM ypoBHA hsCRP B
nepsom TpumecTtpe Ana pucka NCL y 6epemeHHbIX ¢ M3BbITOYHOM
Macco Tena.

MATEPUAN U METOADbI

MpoBeaeHo NPOCNEKTUBHOE Hab/togaTelbHOE AECKPUNTUBHOE
NMUIOTHOE KOropTHoe uccnefsoBaHue. 06cnenoBaHbl 105 KEHLMH,
MMEIoLWMX 136bITOK Macchl Tena (MMT=25,0-29,99 Kr/m?) B nepsom
TpumecTpe. Koropta chopmmpoBaHa MeTOAOM CM/OLIHOW BbIGOPKM
13 yncna bepemeHHbIx, 06PaTUBLLUMXCA B KAOUHET aHTEHATA/IbHOMN OX-
paHbl Noga EKaTepuHOYpPrckoro KAMHMYECKOro NepMHATANIbHOTO LIEH-
Tpa BO BTOpPOM KBapTasne 2022 roga. M3 Hux 31 xeHwumHa coctasuna
OCHOBHYO rpynny. B 3Ty rpynny sowu xxeHwwmHbl ¢ [CA. JnarHocTuka
IC[, npoBogmMnack B fiBa 3Tana: Nepsblii — ONPeaeneHne YPoBHSA un-
KeMMM HaToLLaK Npy NePBOM 0OPALLEHNM B JKEHCKYHO KOHCY/bTaLLMIO;
BTOPOM — MepopanbHbIi MOKO30TONEePaHTHbIN TecT (MITT) B 24-28
HeAenb Npu OTCYTCTBUM MPOTUBOMOKA3aHWi. AuarHos MCA cumntancs
YCTaHOB/IEHHbBIM MPK 3HAYEHMAX FOKO3bI B N1a3Me BEHO3HOM KPOBU
HaToLLaK B npeaenax 25,1 Ho <7,0 Mmonb/a nam no pesynstatam NITT
npu ypoBHe munkemun 210,0 Mmonb/n vepes 1 yac u 28,5, Ho <11,1
MMO/Ib/N Yepes 2 Yaca [3].

B KOHTPO/IbHYIO Tpynny BKAOYEHbl 74 KeHLMHbI, bepemeH-
HOCTb Y KOTOPbIX MPOTeKana 6e3 HapyLweHWi yrneBogHoro obmeHa.

KpuTtepuamu srkatodeHusa nocnyxkmam UMT xeHLWwmHbI B | Tpume-
cTpe 6epemeHHocTH 25,0-29,99 Kr/m?, nposeaeHne BUOXMMUYECKOTO
aHasIM3a KPoBW C OMNpesesieHUEM [IOKO3bl N1a3Mbl BEHO3HOW KPOBU
M KOMMNIeKca NPeHaTaNbHOrO CKPUHUHTA B | TpUMecTpe, Hannume pe-
3ynbtatos MITT B 24-28 Hefenb, AOCTUKEHNE BepeMeHHOCTU AOHO-
LEHHOro Cpoka (37 Heaenb 1 6onee), MHGOPMUPOBAHHOE Cornacue
6epeMeHHO Ha yyacTMe B UCCeA0BaHUMN.

MpuMeHeHbI cneaytolpe KpUTEPUM UCKIIOYEHUA: HOHbIM BO3-
pacT — 18 net u mnaauwe; Bospact 40 neT u 6onee; sHAOKPUHHbIE 3a-
60/1€BaHNA, B TOM YMCAe caxapHbli avabeT | nam |l TMnos; npumeHe-
HME BCMIOMOraTelbHbIX PeNpPOLAYKTUBHbIX TEXHONOMIA; recTaLMOHHble
OC/IOKHEHUA: MPE3KNAMINCUSA, OTCIIOMKA HOPMA/IbHO PACMONOKEHHOM
NAALEHTbI, 3aePKKa pPoCTa NNoAa; UHOEKLMOHHO-BOCMANUTENbHbIE
3ab0/1eBaHmA, NepeHeCcEHHbIe B TeYeHNe TPEX MeCALEB, NPeaLIecTBy-
IOLLMX HACTynieHnto bepemeHHOCTH; ocTpoe MHEKLMOHHO-BOCMA-
nuTenbHOe 3abosieBaHMe M/MAKM HannuMe XPOHUYECKOro BOCMasiu-
TeNbHOro 3ab071eBaHMA B CTaAuM 060CTPEHUS B MEPBOM TPUMECTPE;
conepxaHue CPB B cbiBopoTke Kposu 10 mr/n n 6onee. Mo Bo3pacty,
NapuTETY, COMATUYECKOMY U aKyLEPCKO-TMHEKONIOMYECKOMY aHaM-
Hesy, cnocoby poaopaspeLLeHns CpaBHEHWE rpynn He NPOBOAWIOCh.

Y KaKaoM KEeHLLMHbI NPU NPOBEAEHNM KOMMIEKCa npeHaTasb-
HOW AWMArHOCTUKM B | TPUMECTpEe COXpaHAANCb 06pasLbl BEHO3HOW
KPOBM A/1A onpeaeneHns nokasatens KoHueHTpaummn hsCRP, koto-
pble HemeLIeHHO LeHTPUdYrMpoBannch, CbiIBOPOTKAa OTAENANACb U
XpaHunacb npu Temnepatype -40°C. Mcnonb3osanca TypouanmeTtpu-
Yyeckuii meToa. Bce nabopaTopHble M3MepeHUs NMPOBOAMANCH OLHO-
BPEMEHHO B OZHOM 1IabOPATOPUM OLHVMM U TEM KE CMELMATUCTOM.
Mcnonb3osanca Habop «C-reactive protein-HS» (BioSystems, Spain),
aHanm3aTop oTKpbIToro TMna Dimension Xpand (Siemens Healthcare
Diagnostics Inc., USA).

WccnenosaHne oaobpeHo SIOKasIbHbIM 3TUHECKMM KOMUTETOM
EKaTepMHOYPrCcKOro KAMHWYECKOro NepuHaTasbHOro LieHTpa (npoTo-
kon Ne1/2/2022 ot 02.02.2022 roaa).

CratucTMyeckan 0bpaboTka NMoNyYEHHbIX AaHHbIX NpoBeAeHa €
MOMOLLbIO Mporpammuoro naketa SPSS v.23.0.0 for Windows. AHanus
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PURPOSE OF THE STUDY

Our study aims to determine the significant prognostic value
of hsCRP levels in the first trimester for the risk of GDM in obese
pregnant women.

METHODS

A prospective observational descriptive pilot cohort study
was conducted involving 105 obese pregnant women (BMI=25.0-
29.99 kg/m?) examined in the first trimester of pregnancy. The co-
hort was formed using the continuous sampling method among
pregnant women who visited the Antenatal Fetal Care Depart-
ment of the Ekaterinburg Clinical Perinatal Center in the second
quarter of 2022. Of these, 31 women formed the main group.
This group included women with GDM. GDM was diagnosed in
two stages: the first was determining the fasting blood glucose
level during the first visit to the antenatal clinic; the second was
an oral glucose tolerance test (OGTT) at 24-28 weeks, provided
there were no contraindications. The diagnosis of GDM was con-
sidered established when fasting venous plasma glucose values
were within the range of 5.1 but <7.0 mmol/l or according to the
results of OGTT with a glycemia level of 210.0 mmol/I after 1 hour
and >8.5 but <11.1 mmol/| after 2 hours [3].

The control group included 74 pregnant women without
carbohydrate metabolism disorders.

The inclusion criteria were: BMI of 25.0-29.99 kg/m? in the
first trimester of pregnancy, data on biochemical blood analysis
with plasma glucose level and a prenatal screening in the first
trimester, availability of OGTT results at 24-28 weeks, achieving
full-term pregnancy (37 weeks or more), informed consent of the
pregnant woman to participate in the study.

The exclusion criteria were: young age 18 years and less; or
40 years and more; endocrine diseases, including diabetes melli-
tus type 1 or 2; application of assisted reproductive technologies;
gestational complications: preeclampsia, detachment of a typi-
cally located placenta, fetal growth retardation; infectious and in-
flammatory diseases during the three months preceding the con-
ception; acute infectious and inflammatory disease and/or the
presence of chronic inflammatory disease in the acute stage in
the first trimester; serum CRP>10 mg/I. No comparison of groups
was made by age, parity, somatic and obstetric-gynecological his-
tory, or delivery method.

During the prenatal diagnostics procedure in the first tri-
mester, venous blood samples were collected from each woman
to determine the hsCRP concentration. They were immediately
centrifuged, and the serum was separated and stored at -40°C.
The turbidimetric method was used. All laboratory measure-
ments were carried out simultaneously in one laboratory by the
same specialist. The C-reactive protein-HS kit (BioSystems, Spain)
and the open-type Dimension Xpand analyzer (Siemens Health-
care Diagnostics Inc., USA) were used.

The study was approved by the Local Ethics Committee of
the Yekaterinburg Clinical Perinatal Center (protocol No. 1/2/2022
dated 02.02.2022).

Statistical processing of the obtained data was carried out
using the SPSS v.23.0.0 for the Windows software package. Sha-
piro-Wilk criterion showed that the distribution of values was
not normal, therefore nonparametric statistical methods were
used. The median, 1%, and 3" quartiles were used to describe the
central tendency. Nonparametric criteria (Mann-Whitney U-test)
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UMCNOBbIX MAPAMETPOB NOKa3as, YTo Uccieayemble BbIGOPKM He Noa-
UMHANIUCb 3aKOHY HOPMaJIbHOTO pacrnpeaeneHus (MposepKka ¢ MomMo-
Wwbto KpuTepus LLlanupo-Yuska), B cBaAsu ¢ yem Bblan UCMOb30BaHbI
HenapameTpuyeckre MeToAbl CTaTUCTUKU. [1nA onucaHuA LeHTpanb-
HOM TEHAEHLUMM NCNOb30BaNack MeamaHa, 1-i v 3-it Keaptuaun. Ans
BbIABNEHWA PA3/IMUNA MEXAY TPynnamu ANA KOAMYECTBEHHbIX MOKa-
3aTeneil UCNonb30BaNUCh HenapameTpuyeckme Kputepun (U-Kpute-
puit MaHHa-YUTHM). Paznnumna oTHOCUTENbHBIX NOKasaTenel (nonei)
NOATBEPKAA/IMCb HeMnapameTpuyeckum METOAOM — KpuTepuem x>
MupcoHa. CTaTUCTUYECKM 3HAUMMBIMM CYUTANUCh PA3INYMNA NPU YPOB-
He p<0,05.

[na onpepenenns sannaHoctn hsCRP npu nporHose ICA y
6epemeHHbIX ¢ U3ObITOYHOM Maccolt Tena ucnosnbsosancs ROC-aHa-
NK3 ¢ BbluMcneHrem naowaay nog ROC-kpusoii (AUC). ROC-aHanus
obecneunBaeT LOCTYNHOE ONWCaHWe AMArHOCTUYECKOW TOYHOCTH,
TaK KaK OLLEHWBAeT W NPeACTaBaAEeT BCE KOMOUHALMMN YyBCTBUTENb-
HOCTU (MCTUHHO NonoXuTenbHble caydan (c FCA)) u cneunduryHocTU
(MCcTMHHO oTpuuaTenbHble cayyam (6e3 ICA)). 3HayeHune AUC, pas-
Hoe 0,5, yKa3blBaeT Ha To, YTO paccMaTpuBaemble MapKepbl He obna-
[al0T AMCKPUMUHALMOHHOW cnocobHocTbio. [o3Tomy nposoamunach
oueHKa gocrosepHoctn otimuma AUC ot 0,5. B pesynbraTtax yKasaH
poseputensHbli MHTepBan ana AUC hsCRP u MMT, 3HauMmocTb oT-
nmunin AUC ot 0,5.

PE3YNLTATbI

MegfmMaHHOe 3HayeHWe Cpoka GepemeHHOCTH, Npu KOTOPOM
nposoaucs 3abop maTepuana ANf ONpeneneHus KOHLEHTpaLuu
hsCRP, coctaBuno B ocHosHoW rpynne 89 aHel [86; 91], 8 KOHTPO/b-
HoM rpynne — 88 aHelt [86; 92] (p=0,804).

B ocHoBHo1 rpynne kputepun ICL B | TpMecTpe BbifBAEHbI Y 26
KEHLWMH (84%), Bo |l TpMMecTpe [0 NpoBeAeHWs NepopabHOrO k-
Ko3oTonepaHTHoro Tecta —y 1 (3%), no pesynbtatam MITT -y 4 (13%).

Mo Hawwmm paHHbIM, UMT y 6epemeHHbix ¢ ICA B | TpumeTpe
6bin Gonblue, Yem B KOHTponbHOM rpynne (p<0,001). MeguaHHoe
3HaveHne MMT=28,06 Kr/m? npubauKanocb K MnoKasaTesto, cooT-
BETCTBYOLEMY OxuMpeHuto | ctenenmn (30 kr/m?) [17, 18]. YposeHb
hsCRP, cooTBETCTBYIOWMIA CUCTEMHOMY Hecneuuduyeckomy Bocna-
nuTensHomy npoueccy (20,5 mr/a) [19], Habnoganca y 68% (21/31)
YKEHLUMH OCHOBHOW rpynMbl, B KOHTPO/IIbHOW rpynne perucTpupo-
Banca avwb y 15% (11/74) 6epemerHbix (p=0,01). Mpu 3Tom 6onee
BbICOKMI MefMaHHbIV NOKa3aTeNb Haba4anca TakKe B OCHOBHOM
rpynne — 2,5 [0,4; 5,7] mr/n, 8 kKoHTponbHoWi — 0,4 [0,4; 0,4] mr/n
(p<0,001) (Tabn. 1).

C nomoubto ROC-aHanu3a BblsBAEHA AMArHOCTUYECKan 3Hauu-
mocTb hsCRP ans HapyLeHui yrnesogHoro obmeHa B | Tpumectpe be-
pemeHHocTH (Taba. 2). O6ocHoBaH nopor otceveHun (cut-off), paHbiit
hsCRP=0,5 mr/n, KoTopblit cootseTcTByeT MCL, C TOYHOCTbIO Knaccudu-
Kauum ocnoxHeHua 80% (4yBCTBUTENBHOCTb 68%, cneundruyHoCTb
85%) (puc.).

Tabauya 1 3Ha4eHua UMT u koHueHmpayusa hsCRP, Me [Q1; Q3]

Mapametp

OcHOBHasA rpynna

were used to identify differences between groups for quantitative
indicators. Differences in relative indicators (proportions) were
confirmed by a nonparametric method (Pearson's x2 criterion).
Differences were considered statistically significant at a level of
p<0.05.

ROC analysis with calculation of the area under the ROC
curve (AUC) was used to determine the validity of hsCRP test in
predicting GDM in obese pregnant women. ROC analysis provides
an accessible description of diagnostic accuracy since it evaluates
and presents all combinations of sensitivity (truly positive cases,
with GDM) and specificity (truly negative cases, without GDM). If
AUC=0.5 the markers under consideration do not have discrim-
inatory ability. Therefore, the significance of the difference be-
tween AUC and 0.5 was assessed. In the results we indicate the
confidence interval (Cl) for AUC hsCRP and BMI and the signifi-
cance of the differences between AUC and 0.5.

RESULTS

The median gestational age at which the sample was col-
lected for the hsCRP test was 89 days [86; 91] in the main group
and 88 days [86; 92] in the control group (p=0.804).

In the main group, GDM criteria were found in 26 women
(84%) in the first trimester, in 1 woman (3%) in the second tri-
mester before the OGTT, and in 4 women (13%) according to the
OGTT results.

According to our data, the BMI in pregnant women with
GDM in the first trimester was higher than in the control group
(p<0.001). The median BMI of 28.06 kg/m? was close to the level
corresponding to Grade | obesity (30 kg/m?) [17, 18]. The hsCRP
level corresponding to the systemic non-specific inflammatory
process (20.5 mg/l) [19] was observed in 68% (21/31) of women
in the main group. In contrast, in the control group it was record-
ed only in 15% (11/74) of pregnant women (p=0.01). Moreover,
a higher median value was also observed in the main group — 2.5
[0.4; 5.7] mg/|, compared to the control group — 0.4 [0.4; 0.4]
mg/I (p<0.001) (Table 1).

ROC analysis revealed the diagnostic significance of hsCRP
test for carbohydrate metabolism disorders in the first trimester
of pregnancy (Table 2). The cut-off threshold equal to hsCRP=0.5
mg/| was justified, corresponding to GDM with an accuracy of
complication classification of 80% (sensitivity=68%, specifici-
ty=85%) (Fig.).

DiScuUsSION

The incidence of GDM in pregnant women is a significant
concern, as it remains high and shows no signs of decreasing. Our
study in the Ural Federal Region revealed that 13.99% of wom-
en had pregnancy complications due to diabetes mellitus, while

Table 1 BMI and hsCRP values, Me [Q1; Q3]

KoHTponbHasA rpynna

Parameter Main group (n=31) Control group (n=74) P
NMT, kr/m?
28.06 [25.63; 29.09] 27.1[25.62; 28.06] >0.05
BMI, kg/m?
K hsCRP,
ST R (B L7 2.5[0.4;5.7] 0.4[0.4; 0.4] <0.001

hsCRP concentration, mg/I

NpumeyaHve: p — CTaTUCTUYECKaA 3HAUMMOCTb PA3INYMIA MeXay rpynnamu no U-kputepuio MaHHa-YWUTHU
Note: p — statistical significance of differences between the groups according to the Mann-Whitney U-test
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Puc. ROC aHanu3 0na hsCRP u UMT dna I'CA 8 | mpumecmpe y bepe-
MeHHbIX ¢ U3bbimoyHol maccoli mena

Fig. ROC analysis for hsCRP and BMI for GDM in the first trimester in
obese pregnant women

OBCYXXAEHME

3abonesaemocTb [C/l 6epeMeHHbIX KEHLLWH JOCTATOYHO BbICO-
Ka M He MMeeT TeHAEHLMU K CHUXKeHUH0. Tak, B Ypanbckom desepans-
HOM OKpyre [0NA ¥eHLWMH, 6epeMeHHOCTb Y KOTOPbIX OCI0XHUAACH
CaxapHbIM AMabeToMm, U3 YMCNa 3aKOHUMBLUMX BepeMeHHOCTb B 2022
rofly coctasuna 13,99 %, 8 Ceepanosckoi obnactn — 15,85 % [20]. B
Halem uccnepoBaHum Yactota ICA 6bina 29,5%, YTo CyLLeCTBEHHO
60/1bLLE 3HAYEHUI, ONy6/IMKOBAHHbIX B OTPAC/IEBOW CTAaTUCTUKE, U YTO,
BEPOATHO, 0OYCNOBIEHO KOHLIEHTPALMEN KEHLUMH BbICOKOTO pUCKa B
KabvHeTe aHTeHaTaIbHOW OXxpaHbl NnoAa MepuHaTanbHOrO LEHTPa.

Monaraem, 4To M3ObITOUHAA Macca Tena BHe APYrvX COMyTCTBY-
tolwmx GaKkTopOoB (BO3PACT, MApUTET, aKyLLIepPCKUiA U 0bLLMI aHamHe3)
CnocobCcTByeT HapyweHUto MeTabonnyeckoi aesagantaumn. Ha se-
poATHOCTb pa3suTnA MCLl, 04eBMAHO, BAMAET BbIPAXKEHHOCTb M30bITKA
Maccbl TeN1a, C KOTOPbIM KEHLLMHA BCTynaeT B bepemMeHHOCTb. OaHa-
KO B HacTosLLee Bpems M3ObITOYHas Macca Tena He paccMaTpuUBaeTcs
Kak onpeaenstowmii daktop pucka ICA 1 He aBnseTcA nokasaHUem
ana nposegenua MITT npu NepBom BU3WUTE K Bpady aKyllepy-ruHe-
Konory o 24 Hegenb [21]. Moatomy Ans yTouHeHUA NabopaTopHbIX
KpuTepmes pucka CLly AJaHHOM KaTeropym XKeHLLMH Mbl UCCeA0BaNu
KoHueHTpaumto hsCRP B | TpumecTpe. MonyyeHHble HaMK faHHble Mo-
Kasanu npeobnasaHue bonee BbipaxKeHHOW M3BbITOYHONM Macchl Tesa
y naupeHToK ¢ ICA. MeanaHHOe 3HaYeHMe NPUBANKANOCh K AMarHo-
CTUYECKMM KPUTEPUAM OXKUPEHUA.

[lons ¥eHLWKH ¢ nosblweHHbIM ypoBHem hsCRP 6bina B 4,5 pasa
6onbLue, yem B rpynne KoHTpons (p<0,001). HeobxoaMmo oTMETUTD,
yto hsCRP okasancs nporHoctuyecku adpdektuseH y 5 (17%) bepe-
MEHHDIX EHLLMH C U36bITOUHOM Maccoii Tena u FCA, AnarHocTMpo-
BaHHbIM NO pe3y/bTaTaM BTOPOro 3Tana B 24-28 Hefenb, TO eCTb Npu
HOPMa/lbHOM YPOBHE IIMKEMWM B EPBOM TPUMECTpe bepeMeHHOCTH.

PaHee B nuTepaTtype 6bl10 NOKA3aHoO, YTO CneLMdUYHOCTb Co-
fepanuna hsCRP B nepsom TpumecTpe gs1a nporHosa MC Ha no3a-
Hem cpoke (24-28 Hefenb) Takke cocTansana 87,2% (95% AN 83,5-
90,1). MegmaHHoe 3HayeHne CPB 6bin0 6Go/blue Y MKEHWMWH npu
passuTum FC, yem 6e3 Hero [22]. ABTOpbI UCCNEA0BaHUSA, NPOBEAEH-
Horo Ha 6ase King's College Hospital (London, UK), npuwau K aHano-
TMYHOMY BbIBOZY O Pa3nnymu KoHLeHTpauuii CPB npu passutum MCL
u ero otcytcteum: 5,77 [2,7; 11,6] u 3,21 [1,62; 6,97] mr/n cooteeT-
cTBeHHO (p<0,001). OfHAKO OHM OTMETUAM, YTO B MHOrODAKTOPHbIX
MOAEeNAX 3TOT NoKasaTeNb TepAeT NMPOrHOCTUYECKYIO LieHHOCTb [23].
CKopee BCEro TaKoM HecneumoUYecKUin CUCTEMHBIN MapKEp, Kak
hsCRP, He06X0AVMO NPUMEHATH B KAYeCTBE MPOrHOCTUYECKOTO KpUTe-
pusA B rpynnax HeEOYEeBUAHOTO PUCKA, NPU COCTOAHUAX, MOrPAHUYHDBIX

Tabauya 2 [Nnowads nod xapakmepucmuyeckoli ROC-kpusoli

AUC [95% V]
AUC [95% Cl]

p >0.05

UMT, Kr/m?
BMI, kg/m?

0.59[0.47; 0.73]

cut-off hs-CRB=0.5 mr/n
cut-off hs-CRB =0.5 mg/I

o o
7 %

o
1

YyscTBUTENBHOCTL / Sensitivity

—hs-CRB
——WMT / BMI
---TMMNK=0.5/AUC=0.5

o
i

0,01 I I T I
0,0 0,2 0,4 0,6 0,8 1,0

1-CneumndmyHocte /' 1-Specificity

in the Sverdlovsk Region, it comprised 15.85% [20]. Our research
found an even higher incidence of GDM of 29.5%, which is signifi-
cantly higher than common values. This is likely due to the large
number of high-risk pregnant women visiting the Antenatal Fetal
Care Department of the Perinatal Center.

Obesity, apart from other concomitant factors (age, parity,
obstetric and general anamnesis), contributes to metabolic mal-
adaptation. The probability of developing GDM is influenced by
the severity of obesity at the pregnancy onset. However, obesi-
ty is currently not considered a determining risk factor for GDM.
It is not an indication for OGTT at the first visit to an obstetri-
cian-gynecologist before 24 weeks [21]. Therefore, to clarify the
laboratory criteria for the GDM risk in this category of women,
we assessed the level of hsCRP in the first trimester. Our data
showed the prevalence of more pronounced obesity in patients
with GDM. The median value was close to the diagnostic criteria
for obesity.

The proportion of women with elevated hsCRP levels was
4.5 times higher than in the control group (p<0.001). It should be
noted that hsCRP was prognostically effective in 5 (17%) obese
pregnant women with GDM diagnosed on the basis of the second
stage results at 24-28 weeks, i.e., with normal glycemic levels in
the first trimester of pregnancy.

Earlier, it was shown in the literature that the specificity
of hsCRP test in the first trimester for predicting GDM at a late
stage (24-28 weeks) was also 87.2% (95% Cl 83.5-90.1). The me-
dian CRP value was higher in women with GDM than without it
[22]. The authors of a study conducted at King's College Hospital

Table 2 Area under the ROC curve

KoHueHTpauus CPB, mr/n
CRP concentration, mg/I

0.77 [0.66; 0.88]

<0.001

MNpumeyanua: AUC nnowasb nog xapaktepuctudeckoit ROC-kpusoid, N — noseputenbHbiit nHTepsan ans AUC, p — 3HaummocTb otamnumnii AUC ot 0,5
Notes: AUC is the area under the ROC characteristic curve, Cl is the confidence interval for AUC, p is the significance of differences in AUC from 0.5
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¢ 3abonesaHvem [24, 25]. Mpumepom TaKoii LLEeneBo rpynnbl MoryT
6biTb 6epemeHHble ¢ U36bITOUHOM Maccoi Tena (25,0-29,99 Kr/m2), ¢
KOHLIEHTPALLMeN [t0KO3bI B N1a3Me BEHO3HOW KPOBM HATOLLLAK MeHee
5,1 MMO/b/N B NEPBOM TPUMECTpE.

3AKNIOYEHUE

YBenuyeHue KoHueHtpauun hsCRP cebiwe 0,5 mr/n peko-
MEHAYETCA AN CKPUHMHIA Y BepemeHHbIX € M3ObITKOM Macchl Tena
(MUMT=25,0-29,99 Kr/m?) 1 HOpMa/bHbIM YPOBHEM FMKEMUM B MeEp-
BOM TpUMecTpe. [laHHbIN MapKEP MOXKET CAYKWUTb AONONHUTENbHBIM
NPOrHocTMYECKUM Kputepmem ICA 1 6biTb MCNOb30BAHHbBIM AA Bbl-
JAeneHna 6epeMeHHbIX KEHLMH ¢ M3ObITOYHOM MAccoi Tena B rpynny
pUCKa MO HapyLUEHWIO YIIeBOAHOMO 0BMeHa € paHHUX CPOKoB bepe-
MEHHOCTH.

(London, UK) came to a similar conclusion about the difference in
CRP concentrations in pregnant women with and without GDM:
5.77 [2.7; 11.6] vs. 3.21 [1.62; 6.97] mg/I|, respectively (p<0.001).
However, they noted that in multivariate models this indicator
loses its prognostic value [23]. Such a non-specific systemic mark-
er as hsCRP should probably be used as a prognostic criterion in
groups of unclear risk in the border-line conditions [24, 25]. A tar-
get group of pregnant women with a BMI of 25.0-29.99 kg/m?,
and a fasting venous plasma glucose level <5.1 mmol/l in the first
trimester might be an example.

CONCLUSION

Our research suggests that an increase in the hsCRP con-
centration above 0.5 mg/l could be a promising screening tool
for pregnant women with obesity (BMI=25.0-29.99 kg/m?) and
normal glycemia level in the first trimester. This marker may be
used as an additional prognostic criterion of GDM and might sig-
nificantly improve the early detection of pregnant women at risk
of carbohydrate metabolism disorders, offering hope for better
management of GDM from the earliest stages of pregnancy.
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IIPEXXK AEBPEMEHHA ST OTC/10MIKA HOPMA 1bHO PACITO/10KEHHO
INAALTEHTBI: YACTOTA, MEANKO-COUVAABHBIE ACITEKTBI, @AKTOPBI PICKA

M.®. ZJOAXOEBA, 3.4. CAAVIMOBA

Kadeapa akymepcrsa u runekoaorun Ne 1, Taa>KUKCKUIT rOCyAapCTBEHHbIN MEAMIIMHCKIUI yHUBepcuTeT M. AGyaan nbun Cuno, AymranGe, Pecrry6anka
Taaxukucran

Lienb: n3yyeHve 4acToTbl, MEAMKO-COLMAbHbIX acCNeKToB M GaKTOPOB PUCKa NpeXAeBPeMEHHON OTCIOMKM HOPMaAbHO PACMoN0KEeHHON NAaLEeHTbI
(MOHPM) Ha npumepe yupexaeHns pogoscrnomoxkeHus Il yposHs.

Matepuan u meTogbl: NpoaHann3npoBaHbl 183 UCTOPUI PoA0B BepeMeHHbIX U POXKEHUL,, MOCTYNMBLUMX B TOPOACKOM poaunbHbI om Ne 1 r. [ywaH-
6e 3a nepuog 2019-2023 rr. ¢ anarHozom MOHPTI, B Tom uncsie 19 — ¢ nonHow 1 164 — ¢ YyacTuyHo eé popmamu.

Pe3ynbTarthl: BbifABAEHa TeHAeHUMA yyaweHna MOHPM cpeayn 6epemeHHbIX U POXKeHWUL, MpK 3TOM YCTaHOBNEHO 3HAYUTEIbHOE CHUMKEHWE TAXKENbIX €€
dopm, bnarogaps npaBUAbHO NOCTaBEHHOM C/yKbe aHTeHaTaIbHOTo 3BeHa U BHeApeHUo HaLuuoHa bHbIX CTaHAAPTOB B chepe pOLOBCNOMONKEHMS,
1 cHueHwue yactoTbl MOHPI cpean NaLuMeHTOK NO3AHEro penpoayKTUBHOMO Bo3pacta. OAHAKO yCTaHOBAEHO, YTO MMeOT MeCTO BbICOKas 4acToTa oTA-
TOLEHHOTO aKyLLepCKOro aHaMHesa, HebaaronpUATHbIM NPemopbuaHbI GOH, BbICOKas YacToTa aHemMuM, 3ab01eBaHUI NOYEK, PAHHUX TOKCMKO30B,
TMNepPTEH3UBHbIX HapYLWEHWI U Ap.

3aknioueHue: NpoduUNaKTMKa U CBOEBPEMEHHOE BbisiBIEHME U SiedeHne GaKTopoB pUCKa NO3BOAAT CHU3UTL YacToTy NOHPI 1 eé nocneacTsuit.
KntoueBble cnosa: bepemeHHOCMb, npexcdespeMeHHAs 0mCcA0UKa HOPMAsbHO PacrionoxeHHol naayeHmel, Kpogome4eHue, hakmopbl pucka, npe-
IKAAMIICUS.

Ona umutuposaHua: [oaxoesa M®, Canumosa 3[. MpexAeBpeMeHHanA OTCN0MKa HOPMaNbHO PACMONONKEHHOW NAALEHTbI: YaCTOTa, MEAUKO-COLMAbHbIE
acnekTbl, paKTopbl pUCKa. BecmHuk AsuyeHHsl. 2024;26(4):556-66. https://doi.org/10.25005/2074-0581-2024-26-4-556-566

PREMATURE PLACENTAL ABRUPTION: EPIDEMIOLOGY, RISK FACTORS, AND
MEDICAL AND SOCIOECONOMIC ASPECTS

M.F. DODKHOEVA, Z.D. SALIMOVA

Department of Obstetrics and Gynecology Ne 1, Avicenna Tajik State Medical University, Dushanbe, Republic of Tajikistan

Objective: To study epidemiology, risk factors, and medical and socioeconomic aspects of premature placental abruption (PPA) of a normally located
placenta in the settings of a level Il maternity care hospital.

Methods: An analysis was conducted on 183 antenatal and delivery records of the women admitted to Maternity Hospital Ne 1 in Dushanbe, Republic
of Tajikistan (RT), between 2019 and 2023. Among the women diagnosed with PPA, there were 19 cases of complete PPA and 164 cases of partial PPA.
Results: The study has highlighted a growing trend in the incidence of PPA among pregnant women. However, there has been a notable decrease
in severe cases due to improved prenatal care and the implementation of new National Standards on Managing Complications in Pregnancy and
Childbirth and on Bleeding, Eclampsia, 2010-2014 and evidence-based strategies as a result of United Nations Population Fund (UNFPA) interventions.
Nevertheless, the study revealed a high prevalence of previous complicated pregnancies, as well as past and current comorbidities such as anemia,
kidney disease, hyperemesis gravidarum, and hypertensive disorders.

Conclusion: To minimize the occurrence of PPA and its effects, it is crucial to actively prevent, promptly diagnose, and effectively treat PPA risk factors.
Keywords: Pregnancy, premature detachment of a normally located placenta, bleeding, risk factors, preeclampsia.

For citation: Dodkhoeva MF, Salimova ZD. Prezhdevremennaya otsloyka normal'no raspolozhennoy platsenty: chastota, mediko-sotsial'nye aspekty, faktory
riska [Premature placental abruption: Epidemiology, risk factors, and medical and socioeconomic aspects]. Vestnik Avitsenny [Avicenna Bulletin]. 2024;26(4):556-66.
https://doi.org/10.25005/2074-0581-2024-26-4-556-566

BBEAEHMUE INTRODUCTION

MOHPM ocTaétca ogHMM M3 Haubonee rpo3HbIX OC/OKHEHWI Premature placental abruption (PPA) of a normally located
6epemeHHOCTM 1 POZ0B, XapaKTepusyeTca BHe3anHbiM Havanom, 4a-  placenta remains one of the most formidable complications of
CTO BO3HWKAEeT BHE CTaLMOHapa M ABAETCA OAHOM U3 OCHOBHbIX Npu-  pregnancy and childbirth, characterized by a sudden onset, often
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YMH MACCMBHOIO KPOBOTEUEHMUS, BbI3blBas YIPO3Y A/ MU3HU MaTepU
W naoga, 4to TpebyeT HeOTNIOXKHOW aKryLepckoi nomoluy [1-5]. Mpwu
OTC/OMKE NNaLeHTbl YacToTa Cy4yaeB MaTEPUHCKOM CMEPTHOCTU Ba-
pbupyeT B npegenax 1,6-15,6% [6]. Moatomy MOHPI Ha npoTAXeHUK
MHOTUX JIET NPOAO/IKAET OCTaBaTbCA OAHOM M3 CaMbIX aKTyasbHbIX
npobnem B akyLwwepcTse. [10 UMeLWMMCA AaHHBIM, BO BCEM MUpPe Ya-
CTOTa OTC/NOMKM NNALEHTbI COCTaBAAeT okono 1% (7, 8].

OTcnoiKa nnaueHTbl BCTpeyaetca npumepHo 1 cayyai Ha 100-
120 poaoB., YyacTo cnocobCTBYET PA3BUTUIO CEPbE3HBIX MATEPUHCKMUX
W NepuHaTaNbHbIX NaTonorvit. Mcxon 6epemMeHHOCTV M pofoB npw
MOHPI, ocobeHHO Npu NonHoM ee popme, KpaiHe HebnaronpuaTeH
KaK AnA maTtepw, Tak U AN NAoAa. YMeHbLUeHWe YacToTbl YKa3aHHbIX
noKasaTenei HanpaMyto 3aBUCUT OT PaHHEro BbiABNEHUA AaHHOM Na-
TONOTMK, €€ NPOPUNAKTUKM U CBOEBPEMEHHOW HEOTIOKHOIM NOMOLLY
[9]. 9T0 NO3BOAMUT yNYULIMTL MPOTrHOCTUYECKMI UCXOA, KaK A1 MaTeph,
TaK 1 ans pebéHka [10].

LLENb UCCNEQOBAHUA

V13yyeHune 4acToTbl, MeAUKO-COLMA/bHBIX aCneKToB U GakTopoB
pvcka MNMOHPI Ha npumepe yupexaeHna pogoscnomorkeHns Il ypos-
HA.

MATEPUAN U METOAbI

[na pelieHWA MOCTaBNEHHOM Lenu npoaHanusuposaHbl 183
CNyyas U UCTOpPUI POAOB HepemMeHHbIX U POXKEHWLL, MOCTYMUBLLKX B
Topopackoi poamnbHbii gom Ne 1 r. dywaH6e 33 nepuog, 2019-2023
Ir. ¢ avarHo3om MOHPTI. U3 ykasaHHoro yucna 117 uctopuii popos
NpoaHaNN31pPOBaHbl PETPOCMNEKTUBHO, U 66 GepemMeHHbBIX KEHLLMH U
POXEeHUL, — NPoCneKTUBHO. Mpu aHann3e yunTbIBaIMCb MeANKO-COLLM-
anbHble GaKTopbl, B TOM YMC/E CE30HHOCTb, PENPOAYKTUBHbIV aHaM-
Hes, nepeHecEéHHbIe 1 CONyTCTBYHOLME 3a0601EeBaHMA U OCNIOKHEHUA
HacToswen 6epemeHHocTU. MonHaa MOHPM 6bina gMarHocTMpoBaHa
v 19 naumeHToK, YactnuyHaa —y 164. Kpome Toro, 414 CpaBHUTENbHOTO
aHanuM3a NpoBeAEH aHaIM3 UCTOPUIA POAOB KeHLwwmH ¢ MOHPM, nocty-
nuBLIMX B TopoAcKol poanabHbii gom Ne 13a 1980 1 2000 rr.

Kputepuamun BKAOUEHMA B OCHOBHYHO rpynny ABuauch bepe-
MeHHbIe 1 pokeHuLbl ¢ MOHPM npw cpoke rectaumm 22 Hepenb U 60-
nee. [pynny cpaBHeHUs cocTasuan 37 6epemMeHHbIX U poxeHuL, be3
MOHPI npu aHanorMYHOM CpOKe recTaL .

Bce nauueHTKM gann cBoé MHPopMmMpoBaHHOe cornacue Ha 06-
pPaboTKy CBOMX NEPCOHANbHbIX AaHHbIX.

MonyyeHHble faHHble 06paboTaHbl MeTOAaMU AECKPUNTUBHOM
CTaTUCTUKM C BbiBeeHUeM poneit (%) Ana KayecTBeHHbIX MoKasaTe-
neit. CpaBHEHMA MHOMECTBEHHbIX KauyeCTBEHHbIX NokasaTenei npo-
BOAMAMCHL meTofamu KoxpaHa v no Kputeputo Xu-KBaapat Anda npo-
M3BO/bHbIX TabaUL,; NapHble CPaBHEHUA NPOBOAWIUCHL MO KPUTEPUIO
XW-KBagpaT AN1s YeTbIPEXNONbHBIX Tab/IMLL C MPUMEHEHMEM MOMNPABKM
Metca v no TouHomy KpuTepuio Puliepa. Pasnnuma cuMTannch craTi-
CTUYECKM 3HaYMMbIMK Npu 3HaYeHnmn p<0,05.

PE3Y/NbTATbI

Yacrora. Yactorta MOHPI B AMHaMuMKe npuBeaeHa B Taba. 1. Kak
BUAHO M3 TabA. 1, NPOCNEKMBAETCA YETKAA TEHAEHLUMA K YBEUYEHMIO
yactotbl MOHPTI, ocobeHHO B 2020 . — B pa3rap KOBMAHOIO Neproga.
M3 183 aHanM3npoBaHHbIX c1yvaes 26,7% NpULLAOCh UMEHHO Ha 3TOT
roZl. B yKasaHHOM rozly Tak:e 6bln1 BbICOK M YAe/bHbIi BEC NOSHOM OT-
CNOWMKKM NnaueHTbl — 5 cnyyaes uam 10,2%, T.e. y Kaxaon 10-i nauu-
€HTKM. B nocTkosuaHom nepuoae (2021 r.) yactota MOHPI HeckonbKo
cHusunack — 0,53%, KO3DPUUMEHT OTHOLLEHMA K 0bLIEeMY Ynucay po-

occurring in out-of-hospital settings. It is one of the leading caus-
es of massive bleeding, posing a threat to the life of the moth-
er and fetus, which requires emergency obstetric care [1-5]. In
the case of placental abruption, the incidence of maternal mor-
tality varies between 1.6-15.6% [6]. Therefore, PPA has remained
one of the most pressing problems in obstetrics for many years.
According to available data, the incidence of placental abruption
worldwide is approximately 1% [7, 8].

PPA occurs in approximately 1 case per 100-120 births, of-
ten contributing to the development of severe maternal and peri-
natal complications. The outcome of pregnancy and childbirth
with PPA, especially in its complete type, is highly unfavorable to
both the mother and the fetus. Reducing the PPA rates directly
depends on the early detection, prevention, and timely emergen-
cy care of PPA [9]. These measures will improve the clinical out-
come for both the mother and the child [10].

PURPOSE OF THE STUDY

To study epidemiology, risk factors, and medical and socio-
economic aspects of PPA of a normally located placenta in the
settings of a level Ill maternity care hospital.

METHODS

An analysis was conducted on 183 clinical records of women
admitted to Maternity Hospital Ne 1 in Dushanbe, RT, between
2019 and 2023 diagnosed with PPA to achieve this goal. A total of
117 antenatal and delivery records were analyzed retrospectively,
while an additional 66 records were studied prospectively. This
comprehensive analysis considered various medical and socio-
economic factors, such as seasonal variations, reproductive his-
tory, extragenital comorbidities, and complications arising during
the current pregnancy. Among the patients reviewed, complete
PPA was diagnosed in 19 cases, whereas partial PPA was identi-
fied in 164 cases. Furthermore, to enhance the comparative as-
pect of the study, delivery records of women diagnosed with PPA
who were admitted to Maternity Hospital Ne 1 in Dushanbe, RT,
were analyzed for the years 1980 and 2023.

The inclusion criteria for the study group were pregnant
women with PPA at a gestation period of 22 weeks or more. The
gestation-matched control group consisted of 37 pregnant wom-
en without PPA.

All patients gave their informed consent to the processing of
personal data.

The collected data were analyzed using descriptive statistics
to calculate percentages for qualitative data. Multiple qualitative
indicators were combined using Cochran's methods and the Chi-
square test for non-ordered categorical data. The Chi-square test
with Yates' correction and the Fisher exact test for four-field ta-
bles were used for paired comparisons. Differences were consid-
ered statistically significant when the p-value was less than 0.05.

RESULTS

Incidence. Rates of PPA among women admitted to Mater-
nity Hospital Ne 1 in Dushanbe, RT, between 1980 and 2023 are
detailed in Table 1. The table shows a clear trend of increasing
PPA rates, particularly in 2020 during the peak of the COVID-19
pandemic. Of the 183 cases analyzed, 26.7% of PPA occurred in
2020. Complete PPA was notably high this year, accounting for
10.2% of cases, translating to one in every ten patients. In the
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f08 coctaBun 1:187, a yaenbHbiii BEC NOMHOM e€é GpopMbl Obln paBeH
17,1%. 3TOT nOKasaTeNb OKa3ancA CaMMM BbICOKMM 3a mocieaHue
5 net. B 2022 r. yactota OTC/NOMKM noBbicunack Ha 0,04%, cocTasuB
0,57%, a B 2023 roay BHOBb Hab/AOAANOCH yBENMYEHUE €€ YaCTOTbI,
npu 3TOM KO3OOULMEHT OTHOLLIEHWS OCNOXKHEHMS K 0bLemy yucay
popoB coctasun 1:164. YaenbHbli Bec nonHoi MOHPM 6bin paBeH
8,6%. Takum obpasom, nokasatenm yactotbl MOHPM umetoT TeHAEH-
LMIO K YYaLLEHWIO.

YunTbIBas TOT $aKT, YTO B IMTEPATYPE KOHLLA NPOLL/IOrO BeKa Ae-
6aTMpoBascA BOMPOC 0 ponu Aeduumta GoNneBol KUCNOTbI B reHese
MOHPM, KoTopbl NOATBEPAMICA UCCNEA0BaHUAMMU OTEYECTBEHHbIX
y4éHbix [11], a Takke To, uto ¢ 2005 r. NoBCemMecTHO BHeApeHa Mpo-
rpamma rno HasHayeHuto GoNMeBOI KMCNOTbI B paHHUE CPOKK bBepe-
MEHHOCTH, ANA CPAaBHEHNUA BblNM U3y4YeHbl M NPUBEAEHbI NoKasaTen
yactotbl MOHPM go 2000 . (Taba. 1). B uccnesosanusx 1980 roga yué-
Hble YCTaHOBWAM TEHAEHLMIO K yBennyeHuto YactoTbl MOHPT, npuyém
4acToTa NOJIHOW OTC/IOVKM NAALEHTbI B Te rofbl cocTaBuna 38,4% Bcex
otcnoek [11]. B 2000 r. yucno MOHPM yBenanumnock, Yactota eé ao-
cturna 1,48%, k03pdULMEHT NO OTHOLLEHMIO K 0BLLemy YMcay poaos
coctasun 1:67. Ho nocne BHeApeHMA NPodUNaKTUYECKMX MepP NO Ha-
3HaYeHNto GONNEBOW KMCNOTbI PE3KO YMeHbLUMAACh M YacToTa MOHPM
1, 0COBEHHO OLLYTUMO, €€ TAKENDLIX popM. KoadpdULmeHT no oTHowwe-
HUIO K 0bLLEeMy YnCy PoaoB CHMmAca Ao 1:213, a B cpaBHMBaemMom
2021 rogy po 1:187 (1abn. 1), T.e. NPOCNEKMBALTCA CHUMKEHME YACTO-
Tbl 3TOI rPO3HOI NaTONOTMM NOYTK B 3 pasa. B ABa pasa CHM3MAACH U
yactota Taxénon dopmbl MOHPT.

Taknm 06pasom, pesynbTaTbl NPOBEAEHHOTO aHaIM3a NoKasanu,
YTO BHeapeHue HauuoHanbHOM NPOrpammbl MO HasHayeHuo Gponu-
€BOW KMCNOTbl OKa3as0Cb HE TO/IbKO MepoW npeaynpexKaeHus aHo-
MafniA Pa3BUTMA HEPBHOW TPYOKM 3apoabllla, HO, BEPOATHO, Napan-
NeNbHO CNnocobcTBOBaNO CHUMKEHMIO YacToTbl MOHPM 1, ocobeHHo, eé
TAXKENbIX GOPM, O YEM CBMAETENLCTBYIOT MOKa3aTeNM YacToTbl 3TOTO
OCNIOXKHEHUA B IMHAMMUKe.

MepuKko-coumanbHbie acnektbl MOHPI. AHann3 yactotbl 10-
HPM no mecAuam roga npeactasneH Ha Tabn. 2. M3 gaHHbIX Tabau-
Libl OTYET/IMBO BMAHO, YTO OTC/I0MKA NAALEHTbI ABAAETCA NaToNornen
3UMHMX U BECEHHUX MECALLEB, MPUYEM MAKCMMaIbHOE €€ KOIMYECTBO
NPUXOAWNOCH Ha AHBAPb, anpenb 1 Malt mecaALbl. C MIOHA HAYMHANOCh
CHUMKEHME YacTOTbl NATONOMMK, U B OKTABpe bblo 3aPMKCMPOBAHO
Bcero 10 noctynneHuit B mecay,. C Hosbpa BHOBb Habatoganocb no-
CTeneHHoe yyallieHne nocTynaeHnii no nosogy MOHPII.

AHanu3 no cesoHam nokasan, yto yawe MOHPM BcTpeyanach
BECHOM M 3UMOIA, B TO BPEMSA KaK B JIETHUE MECALbI OTMEYANOCh CHU-
JKEeHMe YacToTbl MOCTYNEHNUI NALMEHTOK C OTCIOMKOM, @ MaKCUManb-
HOE CHUKEeHMe bblN0 3aPMKCMPOBAHO B OCEHHME MecsaLbl. Mpu 3Tom,

Tab6auya 1 Yacmoma MNOHPIT 8 duHamuKe — cpasHUMesbHbIe
nokazamesnu no fopodckomy podussHomy domy Ne 1 2. [lywaHbe

O6bwee yncno

nowen | ectom %

TNPPA !
1980 104090 700 0.67
2000 2760 41 1.48
2019 7028 33 0.46
2020 7644 49 0.64
2021 6542 35 0.53
2022 5423 31 0.57
2023 5736 35 0.61
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post-COVID period (2021), the PPA rates slightly decreased to
0.53%, with the total number of PPA (TNPPA) to total number of
deliveries (TND) ratio of 1:187, with complete PPA accounting for
17.1%, the highest in the last 5 years. In 2022, the PPA rates in-
creased to 0.57%, and in 2023, another increase in PPA rates was
observed, with a TND ratio of 1:164. Complete PPA accounted for
8.6%. Consequently, the PPA rates seem to increase, indicating a
concern for maternal and fetal health.

In light of the past debate surrounding the impact of folic
acid deficiency on the development of PPA, which was notably
discussed in literature at the close of the last century, it is essen-
tial to highlight the contributions of Russian researchers who pro-
vided significant evidence supporting this connection. Since the
initiation of the antenatal folic acid supplementation program for
early pregnancy in 2005, there has been a systematic effort to ad-
dress this issue. To provide context, a comparison has been made
with PPA rates recorded prior to 2000, as detailed in Table 1. This
analysis aims to shed light on the effectiveness of these inter-
ventions and the evolution of PPA rates over time. Thus, a study
in 1980 showed a trend of increasing PPA rates, with complete
PPA accounting for 38.4% of all PPA during those years [11]. In
the year 2000, PPA rates increased significantly, with the PPA rate
reaching 1.48% and TNPPA to TND ratio at 1:67. However, follow-
ing the implementation of preventative measures such as the ad-
ministration of folic acid, there was a substantial decrease in PPA
rates, particularly severe PPA. The TNPPA to TND ratio decreased
to 1:213 in 2019. In 2021, it decreased even further to 1:187, as
indicated in Table 1, marking a nearly threefold reduction in the
PPA rates. The rates of severe PPA also decreased by half.

The analysis results demonstrate that implementing the
new national standards on antenatal care, including folic acid
supplementation in early pregnancy, served as a preventive mea-
sure for neural tube development anomalies in embryos and
likely contributed to an overall decrease in PPA and, in particular,
severe types. This trend is supported by the evolving PPA rates
over time.

Medical and socioeconomic aspects of PPA. The exam-
ination of the seasonal incidence of PPA throughout the year is
detailed in Table 2. The data reveals a distinct pattern, indicating
that PPA predominantly affects patients in winter and spring. No-
tably, the peak incidence is recorded in January, April, and May,
suggesting these months are critical for monitoring this condi-
tion. As the year progresses into June, there is a marked decline
in the number of cases, with only 10 PPA admissions noted by Oc-
tober. However, as November approaches, a gradual resurgence

Table 1 Rates of PPA among women admitted to
Maternity Hospital Ne 1 in Dushanbe, RT

Buabi MOHPN
Koadpopuumenr PPA types
OTHOWIEHNA Nonnas NOHPN YactnuHasa NOHPN
MOHPI K pop.aM. Complete PPA Partial PPA
TNPPA to TND ratio

n % n %
1:149 269 38.4 431 61.6
1:67 17 41.4 24 58.5
1:213 2 6.0 31 94.0
1:156 5 10.2 44 89.8
1:187 6 17.1 29 82.9
1:175 3 9.7 28 90.3
1:164 3 8.6 32 91.4
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Tabauya 2 Yacmoma OHPI ¢ y4émom mecaya nocmynneHus
8 lopodckoli poduneHeili dom No 1

O6uwee umcno, n=183
Total number, n=183

Mecsaubl
Months
n %
| 18 9.8
[ 16 8.7
1 17 9.3
\Y 19 10.4
\Y 18 9.8
VI 14 7.7
Vi 14 7.7
Vil 15 8.2
1X 13 7.1
X 14 7.7
Xl 10 5.5
Xl 15 8.2
p <0.001 (df=11)

Table 2 Seasonal rates of PPA among women admitted
to Maternity Hospital Ne 1 in Dushanbe, RT

Bugbl MOHPN
PPA types

MonHasn, n=19 YactuyHasn, n=164

Complete, n=19 Partial, n=164
n % n %
5 26.3 13 7.9
2 10.5 14 8.5
2 10.5 15 9.1
2 10.5 17 10.4
1 5.3 17 10.4
- - 14 8.5
1 53 13 7.9
1 5.3 14 8.5
1 5.3 12 7.3
1 5.3 13 7.9
1 53 9 5.5
2 10.5 13 7.9

=0.002 (df=11) <0.001 (df=11)

NpumeyaHwe: p — CTaTUCTUYECKasA 3HAUMMOCTb PA3INUMIA MeXAY MecALiamMu (Mo Kputepuio KoxpaHa)
Note: p — statistical significance of the differences in PPA rates across months (according to Cochran’s test)

TAXENAA GOpPMa OTCNOMKM NNaLeHTbl Hambonee YyacTo Habatoganack
TaKKe B 3MHUI 1 BeCEHHMIA nepuoabl ropa — 18,3% un 9,2% cooTtseT-
CTBEHHO.

3asucumocTb YactoTbl TOHPI oT Bo3pacTa npuseaeHa Ha Taba.
3. CpesHuii BopacT B rpynne ¢ noaHow MOHPI okasanca HECKObKO
BbilLe, YeM B rpynmne ¢ YaCTMYHOM GOPMOI NaToONOrMN.

Mpun pacnpegenennn yactotbl n Taxkect NMOHPI no Bo3pact-
HbIM TPYMNMnam BbIACHUNOCH, YTO MO Mepe yBeMYeHNA BO3pacTa yBe-
InYMBanacb 4YactoTa 3TOM MATONOMMK, LOCTUrAA MAKCUMyMaA K 25-29
rogam (25,7%), nocne Yero Ha4MHaNOCh CHUMKEHWE YACTOTbI OTC/IOMKM,
1 B Bo3pacte 40 u bonee neT HabnoAaNACh BCEro y 7 NaLMEHTOK, YTo
coctasuio 3,8%. CnepoBaTenbHO, B PAacCMaTPMBAEMble HAMKU oAbl
cpeau NauMeHTOK OHOMo PenpoayKTMBHOMO BO3pacTa He Haboga-
nmcb HU ogHoro cnyyada MOHPT, makcumansbHoe ymcno — 135 wam
73,7% NaLMeHTOK OKa3aIMCb B aKTMBHOM PEMPOAYKTMBHOM BO3pacTe
(19-34 roga) v npumepHO % yacTb (26,2%) — B NO3LHEM PeENpPOAYK-
TMBHOM Bo3pacTe (35 net v 6onee) (p<0,001). XoTa 3acnyKMBaeT BHU-
MaHus TOT GaKT, yTo YactoTa nonHol MOHPM y nocnegHUx okasanach
MOYTY B /1Ba Pa3a YalLe, Yem B aKTUBHOM PEMPOAYKTUBHOM Nepuoae.

AHanu3 ygenbHoro Beca MOHPI B 3aBucMMOCTM OT naputeTta
(Tabn. 4) nokasan, YTo 3TO OC/NOXKHEHMe Hanbosee YacTo BCTpeyaeTcs
Yy NOBTOPHOPOAALLMX, HA BTOPOM MecTe MHOTOPOMaBLUME U MEHbLUEe

Tabauya 3 CpedHuli sospacm bepemeHHbix u poxeHuu ¢ [TOHPI,
nocmynugwiux 8 fopodckoli poduneHsiti dom Ne 1

O6uwee umcno, n=183
Total number, n=183

% (n) Mim
19-24 24.6% (45) 22.0+1.2
25-29 25.7% (47) 26.9+1.2
30-34 23.5% (43) 32.2+1.1
35-39 22.4% (41) 36.8+1.2
>40 3.8% (7) 41.7+1.3

in PPA admissions begins to manifest, highlighting a cyclical trend
in its prevalence. This fluctuation underscores the importance of
seasonal awareness in managing and anticipating cases of PPA.

The data analysis showed that PPA was more common in
spring and winter. Conversely, the frequency of admissions of pa-
tients with PPA decreased in the summer months, with the most
significant decrease occurring in the autumn months. Additional-
ly, severe PPA was most often observed in the winter and spring,
with 18.3% and 9.2% occurrence rates, respectively.

The relationship between PPA rates and age is presented
in Table 3. The average age in the group with complete PPA was
slightly higher than in the group with a partial PPA.

The incidence and severity of PPA were analyzed by age
groups, revealing that the incidence increased with age, peaking
at 25-29 years (25.7%). After this peak, the incidence decreased,
with only seven patients observed at 40 years and older (3.8%).
No cases were reported among young reproductive age patients,
while the majority (73.7%) were in the active reproductive age
group (19-34 years), and the rest (26.2%) were in the late repro-
ductive age group (35 years and older) (p<0.001). Notably, com-
plete PPA occurred almost twice as often in the latter group com-
pared to the active reproductive period.

Table 3 Rates of PPA in relation to age of pregnant and parturient
women admitted to Maternity Hospital Ne 1 in Dushanbe, RT

Bugbl NMOHPN
PPA types
MonHasn, n=19
Complete, n=19

YactuuHana, n=164
Partial, n=164

M+m M+m
23.0+0.6 21.9+1.4
28.240.7 26.8+1.2
32.611.1 32.2+1.1
38.8+1.3 36.6x1.0
42.0+1.1 40.0+0
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Tabauya 4 YoesnsHbili sec popmsl [TOHPII 8 3a8ucumocmu om napumema Table 4 Rates of PPA in relation to parity among women admitted

to Maternity Hospital Ne 1 in Dushanbe, RT

Mapuret/Parity
Buabl NMOHPN
Types of PPA MNepeopoasawue MosTopHOpOAALWME MHoropoasLwue p (df=2)
Primiparous Secundiparas Multiparous
MonHas (n=19) 15.8% (3) 31.6% (6) 52.6% (10) >0.05
Complete (n=19)
YacTuunas (n=164) 28.7% (47) 43.9% (72) 27.4% (45) =0.003
Partial (n=164) p,=0.005 p,>0.05
p,=0.002
B o6Liem (n=183) 27.3% (50) 42.6% (78) 30.0% (55) =0.005
Overall (n=183) p,=0.003 p,>0.05
p,=0.013

MprmeyaHue: p — CTaTUCTUYECKAA 3HAUMMOCTb Pa3IMUMIA MOKas3aTeNel Mexay NepBoPOASALLYMM, NOBTOPHOPOAALLMMI U MHOMOPOXKABLUMMM (MO KpuUTeputo X A8 Npo-
13BO/NIbHbIX TabamLy); post-hoc: p, — cTaTCTUYECKas 3HAYUMOCTb Pa3ANyMiA K NepPBOPOAALLMM; P, — CTAaTUCTUYECKaA 3HAYMMOCTb PasIYMIA MeX /Y MOBTOPHOPOAALLMMM 1
MHOrOpPOXaBLUMMM (post-hoc Mo KpUTEPUIO X2 ANA YETBIPEXMONbHbIX TabaMLY)

Note: p — statistical significance of differences in variables between primiparous, secundiparas, and multiparous (according to the x? test for contingency tables); post-hoc:
p, — statistical significance of differences for primiparous; p, - statistical significance of differences in variables between secundiparas and multiparous (post-hoc, according

to the )2 test for fourfold contingency tables)

BCETO — Y NepBOPOAALLMX. ITO TaKKe ABMAETCA 0CODEHHOCTbIO BCTpe-
YaeMOCTM OTCNOMKM MAaLeHTbl. o BHeapeHus Mporpammsl npodu-
NIAKTUYECKOTO HasHayeHus ¢oaneBoi KUCioTbl Gonee MOMOBUHDI
CNy4aeB OTC/I0EK Habntoganock bonee, yem y 50% MHOropoKasLLIMX
C YMCcIoM poaos 5 u Bbiwe.

Kak BnaHo 13 Tabn. 4, yactota MOHPIM cTaTUCTUYECKM 3HAYMMO
Yalle BCTpeyanacb y NOBTOPHOPOAALLMX, B TO BPEMA KaK y NepBopo-
AALMX 1 MHOTOPOXKABLUMX YacToTa Oblia OLMHAKOBOW M COCTaBAANA
TpeTb HepeMeHHbIX U poXKeHWL,. MMpu aTom bonee Taxkénaa dopma
nonHoi MOHPI yalwe BcTpeyanacb y MHOFOPONaBLUMX, TOTAA Kak
YactnyHasa MOHPI cTaTUCTUYECKM 3HAYMMO Yalle Haboaanach y no-
BTOPHOPOAALLMX, MO CPABHEHUIO C NEPBOPOAALLMMM M MHOTOPOXKAB-
WwmmK. YacToTa yactuuHoi MOHPM cpean NnepBOPOAALLMX M MHOTOPO-
JKaBLUMX TAKKE HE UMENIA CTAaTUCTUYECKM 3HAYMMbIX PA3INYUIA.

AHanu3 coumanbHOro cTaTyca NauyeHTOK, MOCTYNMUBLLMX NO Mo-
Boay MOHP, nokasan, 4To cpean HUX CTaTUCTUYECKM 3HAYMMO 60/1b-
e Bcero Obl10 LOMOX03AEK, @ MEHbLLE BCETO CTYAEHTOK U CIYKALLMX
(tabn. 5). MonHasa dopma NMOHPI 6bina BbIABAEHA TONLKO CPEAMN LOMO-
X039€K U PaboTHWML, NPU 3TOM AOMOXO3AMKM CTAaTUCTUYECKM 3HAUMMO
npesannposasnun. Mpu yactnyHov MOHPI Takxke Habaganock cratu-

Tabauya 5 Yacmoma MOHPI ¢ yuémom coyuasbHo20 cmamyca

Bugbl MOHPN

Analysis of PPA based on parity revealed that the complica-
tion was most common in secundiparas, followed by multiparous
women, and least common in primiparous women, demonstrat-
ing a distinct pattern. Before implementing the antenatal iron
and folic acid supplementation program, over half of PPA cases
were observed in more than 50% of multiparous women with five
or more births.

In Table 4, it is evident that the incidence of PPA was signifi-
cantly higher in secundiparas. At the same time, the PPA rates were
similar in primiparous and multiparous women, affecting one-third
of pregnant women. Additionally, complete PPA was more com-
mon in multiparous women, while partial PPA was more prevalent
in secundiparas compared to primiparous and multiparous wom-
en. There were no statistically significant differences in the rates of
partial PPA among primiparous and multiparous women.

An analysis of the socioeconomic status of patients admit-
ted for PPA revealed significantly more homemakers and fewer
female students and employees, as shown in Table 5. Complete
PPA was only observed in homemakers and female employees,
with homemakers substantially more affected. In cases of partial

Table 5 Rates of PPA in relation to socioeconomic status among women
admitted to Maternity Hospital Ne 1 in Dushanbe, RT

CoumanbHbiii ctatyc/Socioeconomic status

T Jomoxo3aiku PaboTHUUbI Cnyxawme CTyAEHTKHU p (df=3)
ypes of PPA
Housemakers Female workers Female employees Female students
MonHas (n=19) 94.7% (18) 5.3% (1) - -
Complete (n=19) p,<0.001
Yactuunas (n=164) 78.0% (128) 17.1% (28) 1.2% (2) 3.7% (6) <0.001
Partial (n=164) p,<0.001 p,<0.001 p,<0.001
p,<0.001 p,<0.001
p,>0.05
B ob6wwem (n=183) 79.8% (146) 15.8% (29) 1.1% (2) 3.3% (6) <0.001
Overall (n=183) p,<0.001 p,<0.001 p,<0.001
p,<0.001 p,<0.001
p,>0.05

MpumedaHma: p — CTaTUCTYECKas 3HAYMMOCTb Pa3NNYMiA NOKa3aTeNel Mexay BCeMm cTaTycamm (Mo KpuTepuio x* A1 NPoM3BOabHbIX Tabauu); post-hoc: p, — cTatucThye-
CKas 3Ha4MMOCTb Pa3NnuMil K NOKa3aTeNAM AOMOX03AeK; P, — CTAaTUCTUYECKas 3HAYNMOCTb Pa3IMYMI K NOKasaTenam paboTHHL,; p, — CTaTUCTMYECKaA 3HAYMMOCTb Pasanymid
K NOKa3aTensm CaysKalumx (post-hoc no Kputepwio X2 415 YeTbIPEXNONbHbIX TabauL,)

Notes: p - statistical significance of differences in variables between all socioeconomic statuses (according to the x* test for contingency tables); post-hoc: p, - statistical
significance of differences in indicators of housemakers; p, — statistical significance of differences in variables of female workers; p, — statistical significance of differences in
indicators of female employees (post-hoc, according to the x? test for fourfold contingency tables)
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CTUYECKM 3HAUYMMOEe MPEeBaNMPOBaHME [OMOXO3AeK U PaboTHUL, HO
paboTHHL, 6bIN0 CTAaTUCTUYECKU 3HAUMMO MEHbLLIE, YEM JOMOXO3SEK.

Takvm 06pasom, aHaNn3 MeanKo-coLmanbHbIx acnektos MOHPM
MOKas3a/, YTo 3Ta NaToN0rMA UMEET CE30HHbIV XapaKTep, T.K. Hanbonee
4acTo HabnoAaEeTCA B 3MHE-BECEHHWIT Nepuos, 0cobeHHo, B AHBapE,
anpene U mMae mecAuax; NpPeMmyLLEecTBEeHHO HabntogaeTcs y nauy-
€HTOK aKTUBHOrO PenpoAyKTMBHOIO BO3PAcTa, NPU 3TOM TAXENan eé
dopma aBnAeTCcA yAeNOM Kak NaLMeHTOK NO3AHero penpoayKTMBHOTO
BO3PacCTa, TaK MU MHOMOPOMKABLUMX KEHLMH. M 3aKOHOMepHbIM ABAA-
€TCA TOT GaKT, YTO 3TO OCNONKHEHWME, KaK U ApYr1e, MPeUMyLLEeCTBEHHO
BCTPEYAeTCA Y JOMOXO3AEK.

®akrtopbl pucka MOHPM. Mpu aHanu3e nctopuin pogos Gbina
npeanpuHATa NOMbITKA YCTAHOBUTL Npearnonaraemble dbakTopbl pu-
CKa, KOTOPble MOT/IU Bbl 06BACHUTL NPUUKHY pa3suTua MOHPI. CaToi
Lie/Ibto 6blIM NPOaHaNM3MPOBaAHbI NepeHecéHHble 3aboneBaHusA y 06-
CNef0BaHHOTO KOHTUHIEHTA, KOTOPbIE NPUBEAEHDI B TabA. 6.

Bce *keHuuHbl ¢ [TOHPI B aHamHese nmenn OPBU, y nonosuHbl —
Bbl1 BbIABAEH XPOHUYECKMIA NMeNoHedpPHT, a TpeTb U3 HUX umena M/3.

HemanoBaxHoe 3HaueHWe MMeNu ComyTcTBylolme bepemeH-
HOCT 3aboneBaHuA, MAMPYIOWMM Cpean KoTopbix bbina aHemua
Pa3NNYHOMN CTeneHn TaxecTu (Tabn. 7). Mpu 3ToM, Kak BUAHO U3 Npu-
BeflEHHOW TabauLbl, aHeMuA Yalle bblna NErkol cTeneHn. XoTenochb
Obl TaKXKe OTMETUTb, YTO M3 85 XKEHLLMH C XPOHWUYEeCKUM NuenoHedpu-
TOM B aHaMHe3e, BO Bpems bepeMeHHOCTV npousoLwsio obocTpeHune
y 79 (92,9%). Take n3 66 xeHiwmH ¢ N3 y 44 (66,7%) npousoLuno
obocTpeHune Bo BpemMa bepemeHHOCTU (Taba. 6, 7). OfHaKo, npu co-
MOCTaB/IEHNMN NONYYEHHBIX JAHHbIX C FPYNMOI CPaBHEHUA OKa3anoch,
yTo daKTOpoM, BAMAIOWMM Ha pa3sutue MOHPIM M3 conyTCTBYHOLWMX
6epemeHHOCTH 3a601€BaHUIA, ABNAETCA TONbKO aHEMUS.

Moacuét nHaekca maccol Tena (MMT) 6epemMeHHbIX 1 POXKEHWL,
NocTynMBLWMX B cTaumoHap ¢ MOHPI, nokasan, yTto y 6onee nonosu-
Hbl U3 HUX BblNa HopManbHaa macca Tena (MT), y 6onee 10% umenca
fedvumt, n 'y 35% Habnoganucb n3bbiTouHas MT 1 oxupeHue pas-

Tabauya 6 Cmpykmypa nepeHecéHHbix 3a601e8aHU

O6wee uucno, n=183
Total number, n=183

CrpykTypa
Past comorbidity n %
OPBU
URTI 183 100
I'IvnenOHecbp‘w.T 35 46.4
Pyelonephritis
na3
D 66 36.1
Aremva 29 15.8
Anemia
|—eI'IaT.VI'.I' 16 3.7
Hepatitis
BptowHom Tnd
Typhoid fever 10 =
BB
vV 5 2.7
KpacHyxa
Rubella 13 71
BeTtpAHaa ocna
Chicken pox 12 66

PPA, there was a significant prevalence of housemakers and fe-
male employees, with fewer female employees than housemak-
ers being affected.

Examining the medical and socioeconomic factors of PPA re-
veals that this condition exhibits seasonal patterns, with higher
occurrences in the winter and spring months, particularly in Jan-
uary, April, and May. It predominantly affects individuals in their
active reproductive years, but severe cases are also observed in
those in their late reproductive years and women who have had
multiple childbirths. Additionally, it is noteworthy that this com-
plication is more prevalent among primarily homemakers.

Risk factors for PPA. In reviewing the delivery records, we
sought to identify potential risk factors that may contribute to the
onset of PPA. To do this, we carefully analyzed the past extrageni-
tal comorbidities in the study group, as outlined in Table 6.

All women with PPA had a history of URTI; half had chronic
pyelonephritis, and a third of them had ID.

The diseases associated with current pregnancy were of
significant importance, with the most common being various
degrees of anemia (refer to Table 7). It is important to note that
anemia was often mild. Out of 85 women with a history of chron-
ic pyelonephritis, 79 of them (92.9%) experienced an exacerba-
tion during pregnancy. Similarly, out of 66 women with ID, 44 of
them (66.7%) experienced an exacerbation during pregnancy (re-
fer to Tables 6 and 7). However, upon comparing the data with
the control group, it was found that anemia is the primary factor
influencing the development of PPA among comorbid disorders
in pregnancy.

The analysis of the body mass index (BMI) of pregnant and
parturient women who were admitted to the hospital with PPA
revealed that over 50% of them had a normal body weight (BW),
while over 10% were underweight. Furthermore, approximately
35% were classified as overweight or obese across various classes

Table 6 Rates of PPA in relation to past extragenital comorbidities among women

admitted to Maternity Hospital No 1 in Dushanbe, RT

Bugbl MOHPN
PPA types
MonHas, n=19
Complete, n=19

YactuuHasg, n=164
Partial, n=164

n % n %

19 100 164 100
11 57.8 74 45.1
8 42.1 58 353
4 21.0 25 15.2
3 15.2 15 9.1
- - 10 6.1
- - 5 3.0
- - 7 7.9
1 5.2 11 6.7

Mpumeyanuna: OPBY — ocTpble pecninpaTopHble BUpYCHble MHpekumu; M3 — iioa-aeduupnTHble 3a6onesanuna; Bb — BapukosHas 60n1e3Hb
Notes: URTI — Upper Respiratory Tract Infection; ID — lodine Deficiency; VV — Varicose Veins
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Tabnuya 7 Conymcmeytowue bepemeHHocmu 3a60s1es8aHuA Table 7 Rates of PPA in relation to current extragenital comorbidities in

pregnant women admitted to Maternity Hospital Ne 1 in Dushanbe, RT

O6uiee yucno NMOHPM, n=183 Tpynna cpaBHeHua,n=37

Total number of PPA, n=183 Control group, n=37 p
n % n %
Aremus, Bcero 128 69.9 9 24.5 <0.001*
Anemia, total
B TOM me1.1e }'IEFKasj-l cTeneHb 97 53.0 9 245 =0‘005*
Mild anemia
cpeaHnAn cTeneHb
Moderate anemia 2L U
TAXENan crengHb 10 54 i i
Severe anemia
Xpowmeckuit nuenoxeput 79 43.1 13 35.1 0.05
Chronic pyelonephritis
nomepynoHedput
o 9 49 - -
Glomerulonephritis
Ml,g3 44 24.0 11 39.7 >0.05
BE * ¥
Y 26 14.2 4 10.8 >0.05
AHOMaNMA PasBUTUA MaTKK 7 38 ) )

Uterine malformations

MpuUMeyaHme: p — CTaTUCTUYECKaR 3HAYMMOCTb Pa3nnumii noKasaTeneil Mexay rpynnamu (no Kputepuio X% * — ¢ nonpasKoi MeTca; ** — no TouHoMy KpuTepuio Guwepa)
Note: p — statistical significance of differences in variables between groups (according to the x2 test; * — with Yates correction; ** — according to Fisher's exact test)

NMYHOM cTeneHu (Taba. 8). OgHako npu nonHoi MOHPIM npeobnaganu
n36bIToYHas MT 1 OXKUpeHWe.

Mpyn 13y4eHUn penposyKTMBHOTO aHaMHe3a y BepeMeHHbIX U1
poeHnuy, ¢ MOHPI 6bin BbiABNEHbI CAMONPOKU3BO/IbHbIE BbIKMAbI-
WK, pasnnyHble popmbl abOPTOB, a TaKKe HepasBMBaloLanca bepe-
MEHHOCTb M MEpPTBOpOXKAEHME (Tabn. 9).

AHANM3 OCNOXKHEHMI NPU HacToALEN bepeMeHHOCTM NnoKasan
BbICOKYHO YaCTOTY PaHHMX TOKCMKO30B — MOYTH Y NMO0BUHbI 06CNeno-
BaHHbIX (Tabn. 10). Tak:Ke Obina BbIABNEHA BbICOKAs YacTOTa rMNepTeH-
31BHbIX HapywweHui (TH) v TAxENbIX npeaknamncuii. ConoctasneHve
C [aHHbIMU TPYNMbl CPAaBHEHUA He BbIABUIO 3HAUMMbIX PA3nMUMiA 3a
UCK/IIOYEHWEM YrpOo3bl MPepbiBaHWA bepemeHHOCTH. Mpyu 3TOM Hanw-

Tabauya 8 Nokazamenu MT bepemeHHbIX U poxceHuy ¢ [TOHPIT

(as shown in Table 8). However, in cases of complete PPA, over-
weight and obese women were the predominant group.

In the analysis of the reproductive history of pregnant wom-
en with PPA, we observed instances of spontaneous miscarriages,
different types of abortions, non-viable pregnancies, and still-
births, as detailed in Table 9.

In the analysis of conditions specific to the current pregnan-
cy that may precipitate PPA, it was found that nearly half of the
pregnant women examined hyperemesis gravidarum, as shown in
Table 10. Additionally, a high frequency of hypertensive disorders
(HD) and severe preeclampsia was observed. When compared to
the control group, the only significant difference found was the

Table 8 Rates of PPA in relation to BMI categories in pregnant and
parturient women admitted to Maternity Hospital Ne 1 in Dushanbe, RT

Mokasatenn MT/BMI categories

Bugbi MOHPN

PPA types HopmanbHas Dedvuur WN36bITouHan OKupeHue P (df=3)

Healthy weight Underweight Overweight Obesity
CZ?:;:Z:J?;LQS))) 36.8% (7) 10.5% (2) 31.6% (6) 21.1% (4) >0.05

Yactuunas (n=164) 55.5% (91) 11.6% (19) 20.1% (33) 12.8% (21) <0.001
Partial (n=164) p,<0.001 p,<0.001 p,<0.001
p, =0.035 p, >0.05
p, >0.05

B o6Liem (n=183) 53.5% (98) 11.5% (21) 21.3% (39) 13.7% (25) <0.001
Overall (n=183) p,<0.001 p,<0.001 p,<0.001
p,=0.012 p,>0.05
p,>0.05

MpumeYaHmsa: p — CTaTUCTMYECKaA 3HAYNMOCTb Pa3/IMUNii NOKasaTenelt Mexly Bcemn cTaTycamm (Mo KpUTEpHIo X2 AA MPOM3BObHBIX TabauLy); post-hoc: p, — cTaTncTi-
YecKan 3HaYMMOCTb PA3NIM4KIA K NOKA3aTeNAM Npu HopManbHOM MT; p, — CTaTUCTMYECKas 3HAYMMOCTb PasNINI K Nokasatensm npu Aeduunte MT; p, — cTaTUCTUYECKaR
3HAYUMOCTb PA3IMYMIA K NOKasaTensam npum usbbitouHoi MT (post-hoc no Kputepuio X2 ans YeTbIPEXMONbHbIX TabaMULY)

Notes: p — statistical significance of differences in variables between all BMI categories (according to the x? test for contingency tables); post-hoc: p, — statistical significance
of differences in variables in a group with healthy weight; p, — statistical significance of differences in variables in a group of underweight; p, — statistical significance of
differences in variables in a group of overweight (post-hoc, according to the x? test for fourfold contingency tables)
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Tabnauya 9 PenpodykmugHsili aHamHes bepemeHHbIX U poxceHuy, ¢ [TOHPIT

O6uwee uncno, n=183
Total number, n=183

n %
CamonpounsBo/bHbIN Bb!KVI,CI,bILIJ 65 355
Spontaneous abortion
Hepa3suBatowasncs 6epemeHHOCTb 25 13.6
Non-viable pregnancy
BaKyy'M acnwpaTu,Mﬂ 27 14.7
Suction abortion
ABOPT NYTEM MHCTPYMEHTA/IbHOrO
BbICKabAnBaHusA 10 54
Instrumental abortion
Me,ﬂ,MKaNfeHTO3HbI.l4 abopt 27 14.7
Medical abortion
MépTBopoXKaeHue
Stillbirths 3 16
HeoHaTanbHaa cmepTHOCTb 14 76

Neonatal mortality

uue yrposbl NpepbIBaHUA BEPEMEHHOCTU He ABNAETCA GaKTopom pu-
cKa pa3sutua NMOHPI.

B 1abn. 11 npuBesieHbl AaHHbIE MO Pa3AUYHBIM COYETAHUAM OC-
NOXKHEHWIN GEPEMEHHOCTM W COMYTCTBYHOLLEV NaToA0rMK, U NP 3TOmM
6b110 BbIACHEHO, 4TO Hanbonee Yacto M conyTcTBOBaNIM aHEMUSA pas-
JINYHOW CTeneHu, NUeNoHedpUT, @ TaKKe UX COYeTaHWe MOYTU Yy Ka-
OO0 AeCATON NALUEHTKM.

OBCYXOEHUE

Mpobnema aKyWepcKUX KPOBOTEYEHWW, BeAyllei NpUYUHON
KoTopbix Agnsetca MOHPII, ocTaéTca NnpuopuTETHON B pecnybavke, a

Tabauya 10 Yacmoma ocnoxcHeHuti npu MOHPI

O6wee unucno NOHPMN, n=183

Table 9 Rates of PPA in relation to past obstetric events in pregnant
women and postpartum women admitted to Maternity Hospital No
1 in Dushanbe, RT

Bupbl MOHPN
PPA types

YactuyHasna, n=164
Partial, n=164

MonHasn, n=19
Complete, n=19

n % n %
8 42.1 57 13.4
3 15.7 22 13.4
1 5.2 26 15.8
- - 10 6.1
2 10.5 25 15.2
1 5.2 2 1,2
2 10.5 12 7.3

presence of threatened abortion. Interestingly, it was noted that
threatened abortion is not a risk factor for PPA.

Table 11 presents data on various combinations of preg-
nancy complications and extragenital comorbidities. It was found
that HD were most often accompanied by anemia of varying
degrees, pyelonephritis, and their combination in almost every
tenth patient.

DiIScuUsSION

Obstetric hemorrhage complications, primarily caused by
PPA, continue to be a significant concern in the Republic of Tajik-

Table 10 Rates of PPA in relation to conditions specific to the current
pregnancy among women admitted to Maternity Hospital
Ne 1 in Dushanbe, RT

lpynna cpaBsHeHus, n=37

C'rpyl(.T.ypa PPA group, n=183 Control group, n=37 p
Condition
n % n %
PaHHW TOKCMKO3 89 486 13 35.1 >0.05
Hyperemesis gravidarum
Yrposa npepbiBaHMA 6€pe-MEHHOCTVI 1 6.0 3 216 -0.024*
Threatened abortion
MHorosoaue 16 8.7 1 2.7 >0.05%*
Polyhydramnios
Manosogue
Oligohydramnios 8 43
reCTaLI,VI'OHHaH rwnepTer'|3vm 26 14.2 1 27 50.05**
Gestational hypertension
YmepeHHas npeaxnamn_cma 9 49 1 27 50.05%*
Moderate preeclampsia
TAXKénana npeaknamncua 31 16.9 1 27 50.05%*

Severe preeclampsia

MprmeyaHue: p — CTaTUCTUYECKas 3HAYMMOCTb Pasnnumii NoKasaTenel Mexay rpynnamu (Mo KpuTepuio X3 * — ¢ nonpasKoii MeTtca; ** — no TouHoMy Kputepuio duwepa)
Note: p — statistical significance of differences in variables between groups (according to the x? test; * — with Yates correction; ** — according to Fisher's exact test)
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Tabauya 11 Yacmoma coyemaHuli ocnoxcHeHuli bepemeHHocmMu u
aKCMpazeHuUManbHolU namosoauu

n
I'H + nnenonedput
HD + pyelonephritis 31 169
M+ aHemv!ﬂ 37 202
HD + anemia
MH+1A3
HD +ID 14 76
[H + aHemua + nuenoHepput
. L 18 9.8
HD + anemia + pyelonephritis
H + nuenonedpput + 43 9 4.9

HD + pyelonephritis + ID

eé pelueHne, 6e3yCNOBHO, NPUBEAET K CHUMKEHMIO KaK MaTEPUHCKOM,
TaK W nepuHaTanbHON 3aboneBaeMocTu U cmepTHOCTH. CTaTUCTUYe-
CKMe CBEJEHMA YKA3blBAOT TaKXKe Ha OTYET/IMBYIO TEHAEHLMIO U NOo-
cTeneHHoe ysennyeHune yactotbl MOHPI no Bcem pervoHam mupa,
He3aBUCMMO OT MX Kaumatoreorpaduyeckux ycnosui [4, 7). Mo He-
KOTOPbIM Ai@aHHbIM, OTC/I0MKa NAALEHTbI OCIOKHAET NPUBAN3UTENBHO
1% 6epemeHHOCTeN, NPUYEM ABe TPETU Cyvaes KnaccuduumpyroTcs
KaK TAXKENble U3-3a CONYTCTBYHOLLEN MATEPUHCKON, GETaNbHON U HeOo-
HaTafbHOM 3abonesaemoctu [12].

MpoBeA&HHbIN HaMK1 aHaIN3 UCTOPUI POLOB BEPEMEHHbIX U PO-
YKEHUL, NOCTYNMBLIMX B CTaumoHap no nosoay NMOHPI 3a 2019-2023
IT. TaK¥Ke NOKa3an TeHAEHLMIO K YBEUYEHWMIO YaCTOTbI 3TOMO OC/IOKHE-
HWA 1 B HaleM pervoHe, Kotopas ocobeHHo nposswuaack 8 2020 roay
— B pasrap KOBMAHOIO nepuoaa, Koraa 6bi10 3apuKcmMpoBaHo 26,7%
noctynuswmx ¢ MOHPT. ChefyeT OTMETUTb U TOT GaKT, YTO Y KaxKaow
10-# naumMeHTKM C OTCNIOMKOW NNaLeHTbl Bblna yCcTaHOB/IEHA TAKENaSA
eé popma. MonyyeHHble HaMK AaHHble COTNAcyHTCA C COObLLEeHUAMM
HEKOTOPbIX UCCNef0BaTeNel, KOTOPble AOMYCKaloT BO3MOMXKHYIO pPO/b
1 KOBUAHOMN BUPYCHOW MHEeKLMM B pa3sutum MOHPM [13-15].

Mo MmetoLLMMCA AaHHBIM, BO MHOFUX CTPAHaX 4acToTa OTC/IOMKM
NAALEHTbI YBEMUMBAETCA, AaXKe NPU YAYULIEHWUMN aKyLIepPCKoW NOMO-
WM ¥ METOZA0B MOHWTOPMHra. 3TO nNpeAnonaraeT MHOroGakTopHyio
atnonoruto NMOHPM, KoTopas 40 KoHUA He u3yyeHa [4]. Uccneposa-
HMA NOKa3aau 3aBUCUMMOCTb YacToTbl MOHPI oT Bo3pacTa nauueHToK
— cpeaHuid Bo3pacT B rpynne ¢ nonHov MOHPM okasancs HecKonbKo
BbILLE, YeM B Fpynne ¢ YacTu4Hol dopmoit natonoruu [3, 4]. Cnegosa-
TeNbHO, eCu, B Lenom, Yactota MOHPI 6bina BbICOKOI B rpynne no-
BTOPHOPOAALLMX XKEHLLMH, BONbLIMIA yAeNbHbIN BEC NOMHOM Gopmbl
3TOM NATONOrMM NPUXOLMACA HA 4O/ MHOTOPOMKABLLMX KEHLLMH, 4TO
COrNacyeTcs C aHHbIMM APYTvX uccnesosatenei [2].

3AKNIOYEHMUE

Takum 06pa3om, NonyYeHHble Pe3ybTaTbl MOKa3aau, YTo BHE-
ApeHne HauuoHaNbHOM NporpamMmmbl MO HasHayeHuto $onneBoit
KMCNOTbI CNOCOBCTBOBANO He TObKO MPesynpexaeHUt0 aHoOMaaui
Pa3BUTMA HEPBHOM TPYBKM 3apobilla, HO, BEPOATHO, MPUBENO K CHU-
»eHuto yactotbl MOHPM 1, ocobeHHO, eé Taxénbix opm. Mccneno-
BaHMA MOKA3a/n, YTO 3TO OC/NONKHEHWE MMEET CEe30HHbIN XapaKTep,
T.K. Hanbonee YacTo HabaAAETCA B 3MMHE-BECEHHUIA Nepuoga, npe-
MMYLLLECTBEHHO HabAOAAETCA Y NALMEHTOK aKTUBHOTO PenpoayKT1B-
HOro BO3PacTa, a TAXENble eé GpOPMbl — KaK Y NALMEHTOK MO3LHEro
PEnPOAYKTUBHOIO BO3pPacTa, Tak M MHOMOPOMKABLUMX KEHLUMH U [0-
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O6uwee uncno, n=183
Total number, n=183

Table 11 Rates of PPA in relation to extragenital comorbidities among
women admitted to Maternity Hospital Ne 1 in Dushanbe, RT
Buabl MOHPN
PPA types

YactuuyHana, n=164
Partial, n=164

MonHasn, n=19
Complete, n=19

n % n %

6 31.5 25 15.2
6 31.5 31 18.9
1 5.2 13 7.9
5 26.3 13 7.7
- - 9 5.4

istan. Addressing this issue is crucial for reducing both maternal
and perinatal morbidity and mortality. Statistical data demon-
strates a consistent rise in the incidence of PPA worldwide, irre-
spective of regional climatic and geographical variations [4, 7].
According to data, placental abruption occurs in about 1% of
pregnancies, with two-thirds of cases classified as severe due to
accompanying maternal, fetal, and neonatal morbidity [12].

The analysis of delivery records of pregnant women admit-
ted with PPA from 2019 to 2023 showed an increasing trend in
the incidence of this complication of pregnancy in the RT. This in-
crease was especially evident in 2020, during the height of the
COVID-19 pandemic, when 26.7% of those admitted with PPA
were recorded. It is worth noting that every 10" patient with pla-
cental abruption was diagnosed with a severe type of PPA. Our
data align with reports from other researchers, suggesting a po-
tential link between COVID-19 infection and the development of
PPA [13-15].

According to available data, the incidence of placental
abruption is increasing in many countries despite improvements
in obstetric care and monitoring methods. This suggests a multi-
factorial etiology of PPA, which has not been thoroughly studied
[4]. Studies have shown a correlation between the incidence of
PPA and the age of patients. The average age in the group with
complete PPA was slightly higher than in the group with a partial
PPA [3, 4]. Additionally, although the incidence of PPA was high in
secundiparas overall, a more significant proportion of complete
PPA was observed in multiparous women, consistent with other
researchers' data [2].

CONCLUSION

The findings indicate that the implementation of the new
national standards on antenatal care, including folic acid supple-
mentation in early pregnancy, has significantly reduced neural
tube development anomalies in embryos and lowered the fre-
quency of severe types of PPA. It has been observed that the sea-
sonal nature of this complication results in a higher prevalence
during the winter-spring period, particularly among women of
active reproductive age. Furthermore, severe types of PPA are
more common in women of late reproductive age, multiparous
women, and homemakers. The development of this severe preg-
nancy complication is believed to be associated with extragenital
comorbidities such as anemia and kidney disease, which can sub-
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moxo3sek. [lpegnonaraembiMn NPUYMHAMM PA3BUTUA TAKOrO FPO3HO-
0 OC/IOXKHEHUA GGPGMEHHOCTM N poaoB ABUIUCL TaKUE IKCTPAreHu-
Ta/lbHble 3a6011€BaHMFI, KaK aHemusa v 3abonesaHus noyek, Ha d)OHe
KOTOPbIX BNOCNeACcTBUnN PasBU/INCb PaHHUE TOKCUKO3bl U TMNEPTEH-
3MBHblIe HapyLlleHnA, 4aCToTa KOTOPbIX NnpeBblllana 4acToTy AaHHOro
OCNOXHEHUA 6epemeHHocm n poaos B nonynauuun.

sequently lead to hyperemesis gravidarum and hypertensive dis-
orders. These complications are observed more frequently than
PPA in the general population.
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YACTOTA N CTPYKTYPA IIPEXKAEBPEMEHHBIX POJOB B
POAOBCITIOMOT ATEABbHBIX YUPEX AEHUSX PA3ANYHOI'O YPOBHSI

@.P. MTTIAH-XOAKAEBA!, P.P. KAPMIMOBA?

1 Taaskukckmit Hay‘IHO-I/lCC/leAOBaTeAI;CKI/[I?I MHCTUTYT aKyIIepCTBa, ITIMHEKOAOIMI U ITIePUHATOAOTNM, AymaHGe, Pecr{yﬁm/ﬂ(a Taaxukucrax

2 Corauitcknit 0641acTHOI pOANABHEIN A0M, Xyaxkana, Pecriybanka Taaxukucran

Llenb: npoBegeHne aHann3a YacToTbl U CTPYKTYPbl NPEXAEBPEMEHHbIX POAOB B YUPEXAEHWUAX PA3HOTO YPOBHA MO OKa3aHMIO MEULMHCKUX yCayr
Corauiickoi obnacTu.

Matepuan u meTogbl: NPOBEAEH PETPOCNEKTUBHOW aHaNM3 rof40BbIX OTYETOB 3a Nepuog Bpemenu ¢ 2019 no 2023 rogbl Coramitckoro obnacTHoro
poaunbHoro goma (COPL), fopoackoro poauabHoro goma (MPA) u poamnbHoro otaenenus LIPE b. fadyposckoro paitoHa Corauiickoit obnactu. Mpu
aHanu3e oLeHMBanUCh 06LIan YyacToTa npexaespemeHHbix poaos (MP), pacnpeaenenve MNP No recTalMOHHOMY CPOKY U KIMHUYECKON CUTYaLUM.
CpaBHeHWe NPOBOAMAOCE Mexay yupexaeHnamm |l v 1l yposHel, a TakxKe B AMHAMUKe U3y4YeHHbIX feT. Mcnosb3oBaHbl METOAb! NapameTpUyecKoi u
HenapameTPUYECKON CTAaTUCTUKM.

PesynbTathl: yCTaHOB/MEHA TEHAEHLMA POCTa YacToTbl [P B yupexaeHUAX pa3nnyHoro ypoBHa Corauiickoi 06nactu 3a nocnegHue 5 net. YmeHblueHne
yAenbHoro Beca nosgHux MNP napannenbHo ysennyeHuto yaensHoro seca MNP fo 35 Hepenb 6epemeHHoOCTV B cTaumoHape |l ypoBHS 33 nocnesHue
5 NeT cBUAETeNbCTBYIOT yay4lleHno paboTbl cucTeMbl NepeHanpasaeHna B Coraninckoi obnactu. BbiABAeHO, YTO COOTHOLEHME CMOHTaHHbIX MP K
NpexaeBpemMeHHbIM PoAam, BBUAY HEOBXOAMMOCTY [OCPOYHOTO POLOPAa3PeLLeHUsA, 3aBUCHT OT YPOBHA YUpexaeHua — B cTaumoHape |l yposHA npe-
Ba/IMPYIOT croHTaHHble P, B cTaumoHape IIl yposHs — 1P, BBMAY HEO6XOAMMOCTM AOCPOYHOTO pofopaspeLeHus. Yactota Kkecapesa ceyenns (KC) npu
[P konebnetca ot 8,9% A0 27,9% B cTaLMOHapax pa3HOro ypoBHS.

3aKnloueHue: OTCYTCTBUE TEHAEHLMMU K CHUMKEHWMIO YacToTbl [P, B TOM Uncie poaoB B reCTaLMOHHbIE CPOKM MeHee 32 Hefenb, ONpeaenstoT akTyasb-
HOCTb U3y4eHUs JaHHOM npobnembl No Bonpocam npodunakTvkm MNP, NOTpe6HOCTM B KOMKaX B OTAENEHUM MHTEHCUBHOW TEPanUy HOBOPOKAEHHDIX,
PaHKMPOBAHMA YUpENKAEHUI POJOBCNOMOXKEHUS.

KntoueBble cnosa: npexodespemeHHble poObl, CMAYUOHAPbI PA3HO20 YPOBHSA, 2eCMALUOHHbIE CPOKU, CTIOHMAHHbIe npexdespemeHHbie poobl, UHOY-
YupoBsaHHeble npexcoespeMeHHble poObl, HacMoma Kecapesa ceYeHus.

Ana untuposaHua: NwaH-Xoaxaesa PP, Kapumosa PP. YacToTa v CTpyKTypa npexaeBpeMeHHbIX POAOB B POAOBCNOMOraTe/lbHbIX yYpexAeHNAX pa3Nn4Ho-
r0 YPOBHA. BecmHuk AguyeHHsl. 2024;26(4):567-76. https://doi.org/10.25005/2074-0581-2024-26-4-567-576

RATES AND CATEGORIES OF PRETERM BIRTHS IN MATERNITY CARE FACILITIES
OF VARIOUS LEVELS

FER. ISHAN-KHODZHAEVA?, R.R. KARIMOVA?

1 Tajik Research Institute of Obstetrics, Gynecology and Perinatology, Dushanbe, Republic of Tajikistan
2 Sughd Regional Maternity Hospital, Khujand, Republic of Tajikistan

Objective: To analyze the rates and categories of preterm births (PTB) in maternity care facilities providing various levels of maternity care in the Sughd
Province, Republic of Tajikistan (RT).

Methods: A comprehensive review was conducted based on the annual reports spanning from 2019 to 2023 of the Sughd Regional Maternity Hospital
(SRMH), the City Maternity Hospital (CMH), and the maternity department of the Central District Hospital (CDH) named after B. Ghafurov in the Sughd
Province, RT. The review aims to evaluate the rates of PTB, including an analysis of the distribution of PTB by gestational age and clinical circumstances.
The study compared the maternal care provided at Level Il facilities, which offer specialty care, with those at Level Ill, which provide subspecialty
care. This comparison also considered changes over the years as part of evaluating trends. The data analysis involved the use of both parametric and
nonparametric statistical methods.

Results: In the past 5 years, there has been a noticeable increase in the rates of PTB in various maternity care facilities across the Sughd Province, RT.
However, there has been a positive trend of reduced late PTB rates alongside a rise in PTB rates before 35 weeks of pregnancy, specifically in a Level
Il facility. This trend indicates an overall improvement in the referral system's effectiveness within the Sughd Province, RT. Furthermore, it has been
observed that the ratio of spontaneous PTB to medically induced PTB varies in relation to the level of the maternity care facility. Level Il facilities tend
to experience more spontaneous PTB cases, while level Il facilities see a higher proportion of PTB due to the necessity for early delivery. Additionally,
the prevalence of cesarean sections (CS) in cases of PTB ranges from 8.9% to 27.9% across facilities of different levels.

Conclusion: Understanding the significance of addressing the lack of progress in reducing PTB, especially those occurring at gestational ages of less
than 32 weeks, is crucial for improving maternal and infant health outcomes. These data have implications for preventing PTB, ensuring the availability
of beds in neonatal intensive care units, and evaluating the maternity and newborn capability levels of the maternity care facilities.

Keywords: Premature birth, facilities of different levels, gestational age, spontaneous premature birth, induced premature birth, cesarean section rate.
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BBEAEHME

[P ocTatoTca cepbésHoi npobnemoit Bo BCEM MUpe, B TOM YMC-
ne B TafkuKucTaHe. [laHHas npobaema obycnosneHa BbICOKOI YacTo-
ToW pacnpocTpaHeHus MNP, BAMAHMEM HEAOHOLEHHOCTU Ha NoKasaTe-
NI NepUHaTa/IbHbIX UCXOA0B, BbICOKOM NEPUHATaNbHON CMEPTHOCTbIO
cpeayn HefOHOLWEHHbIX HOBOPOXAEHHBIX, 601bWMMM UHAHCOBBIMM
3aTpaTaMu Ha BbIXaXKMBaHWE AETeN, POAMBLUMXCA NPEXKAEBPEMEHHO,
HebnaronpuATHBIMK NOCNEACTBUAMM 415 340p0BbA AeTel [1, 2].

ExXerofHo BO BCEM mupe ypoBeHb P coctasnseT okono 11%.
M3 15 MWUANMOHOB, EXEerofHO POMAAIOLLMXCA HeJOHOWeEHHbIMK, 1
MWAZIMOH AETeN yMUPAtoT B BO3pacTe Ao 5 neT, npu aTom 40 35% Bcex
CMepTel NPUXOAMTCA Ha HeOHaTaNbHbIV Nepuos. CyLLecTBYIOT 3HaUM-
TeNbHble pa3nnyma B nokasatenax MNP u cmepTHOCTU MeXAay CTpaHa-
MM U BHYTPM cTpaH. Mpobnemsbl, cBA3aHHble ¢ P, ocobeHHo BennKku
B CTPaHaXx C HU3KUM U CPeAHMM YPOBHEM A0X0A4a. Bo MHOMMX cTpaHax
pacTét yposeHsb [P. Tak, yposeHb P B CLUA Bbipoc no 10,23% B 2019
rofly M NPOAO/KAET AePKaTbCA HAa 3TOM ypoBHe. [Ina aoctukeHua 3.2
Llenn ycroitumnsoro passutna OOH, KoTopaa HanpaBaeHa Ha NpeKkpa-
LieHMe BCeX NpegoTBPaTUMbIX CNY4YaeB CMEPTU HOBOPOXKAEHHbLIX U
[JeTel B Bo3pacTe 0 5 NIeT, Hay4yHble uccneaoBaHua no npobneme MNP
MMEIOT NepBoCTENeHHOEe 3HayeHue [3-5].

B TapkuKucTaHe, Kpome 0PULMANbHbIX AaHHbBIX CTAaTUCTUKM, UC-
cnepoBaHuA no anuaemuonorim MNP He nposBoaMAUCh.

Mo paHHbIM odULManbHOM cTaTUcTMKM 3a 2018 rog, 8 Poccuum MP
coCTaBnAAM 6% OT 06LLEero Yncia posos. MccnenoBaHus B Poccuitckoit
depepaumn no snnaemuonoruu MNP NOKa3bIBalOT pPassMUMA B YacTo-
Te NoCNeAHUX B 3aBUCMMOCTM OT PErMoHOB. TaK, B TbiBe U AnTaiickom
Kpae He OTMeYeHO TeHAEHUMM CHUKeHUA YacToTbl 1P, koTopas B8 2018
roay coctasuna 6,0% B 2019 rogy — 6,2% [6]. B KasaxctaHe yacToTa MNP
cocTaBnAeT 6%, B TO BpeMA KaK B yupexaeHunax |l ypoBHA foxoauT ao
15% [7]. Buautca akTyanbHbIM NPOBECTU UCCAeaoBaHue B Pecnybiu-
Ke TaZXKMKMUCTaH Mo oLeHKe YacToTbl [P B 3aBUCMMOCTY OT PErYOHOB,
KOTOpPble UMEOT OTIMYMA NO KAMMATUYECKUM, SKONOTUYECKUM U ApY-
TVM XapaKTepuCTUKam.

Bo Bcém mupe ¢ 2010 no 2020 rog npumepHo 15% Bcex MP npo-
M30LW/N Ha CpoKke MeHee 32 Hefenb BepemeHHOCTU. HOBOPOXKAEH-
Hbl€, POAMBLLMECH B TaKMX CPOKAX rectaumu, TpedbytoT ocoboro yxoaa
B YUPEKAEHMAX BbICOKOMO YPOBHA [8-11].

CornacHo pekomeHgaumam BO3 no nepeHanpaBneHUIO, XKeH-
WKH ¢ oxupaembimm P rocnutanmsmpytoT B yupexaenua Il n lll
YPOBHEN. B HEKOTOPbLIX CNyYasx PerncTpupytotTcs eauHuyHble MP B
yupexaeHuax | ypoBHA, U, Kak NpaBuio, 3TO CBA3AHO C 3ana3fbiBa-
HVMEeM NPOoLEeccoB MapLUpyTU3aLmMK 1 NnepeHanpasaeHua. Tak, B Kpac-
HOAPCKOM Kpae Poccuitckon ®epepauym bonee TpeTn sKCTPEMANbHO
paHHux MP (3PMP) npoucxoaaT B yupexaeHusx | u |l yposHeit [12].

B TagKuKUCTaHe npexae He NMpPOBOAMNOCH MCCAeA0BaHWI Mo
anuaemuonoruu MNP B 3aBUCUMOCTM OT YPOBHA yupexaeHWin. Opuum-
a/bHaA CTaTUCTMKa MpW 3TOM npeacTasaseT obwwme undpsl NP, B TO
Bpemsa KaK cTtatucTuka NP B 3aBUCHMOCTM OT CPOKa rectaummn n K-
HUYeCKOoW cUTyaLMm No3BONAET ONpeAenaTb OPraHU3aLMOHHbIE BMe-
LIATEeNbCTBA, YNyULLAKOLLIME KaYeCcTBO MOMOLLY MaTepAM U aeTam. [na
aHanu3a 1 Bblbopa HanpasAeHUI NO YNyULLEHWIO KauyecTBa NMOMOLLM
maTepam ¢ MP 1 Ux HOBOPOXKAEHHBIM, Heobxoaum bonee rnyboKuit
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INTRODUCTION

PTB continue to pose a significant challenge on a global
scale, with Tajikistan being no exception. This issue stems from a
high prevalence of PTB, which in turn leads to adverse perinatal
outcomes, elevated perinatal mortality rates among premature
infants, substantial financial burdens associated with caring for
prematurely born children, and long-term adverse health impacts
on the affected children [1, 2].

The global annual rate of PTB stands at approximately 11%.
Every year, 15 million children are born prematurely, and tragical-
ly, 1 million of them do not survive past the age of 5. Shockingly,
up to 35% of these deaths occur within the first month of life. No-
tably, there are substantial disparities in PTB rates and mortality
both among and within countries, with low- and middle-income
countries bearing a disproportionate burden. Alarmingly, the inci-
dence of PTB is on the rise in numerous nations. For instance, in
2019, the United States reported a PTB rate of 10.23%, which has
persisted at this level. Given these stark realities, research on PTB
is essential to advance the UN Sustainable Development Goal 3.2,
which seeks to eliminate all preventable deaths of newborns and
children under 5 years of age [3-5].

In Tajikistan, no comprehensive studies have been conduct-
ed on the epidemiology of PTB besides official statistical data.

Official statistics for 2018 indicated that PTB accounted for
6% of the total number of live births in Russia. Studies conducted
in the Russian Federation revealed regional differences in the PTB
rates. For instance, in Tyva and the Altai Territory, Russia, there
was no observable tendency to decrease the PTB rates, which
were 6.0% and 6.2% in 2018 and 2019, respectively [6]. In Ka-
zakhstan, the PTB rate is 6%, while in level Il facilities, it reach-
es 15% [7]. Given the varying climatic, environmental, and other
characteristics across different regions, conducting a study in the
Republic of Tajikistan would be pertinent to assess the PTB rates
and their regional variations.

The global data from 2010 to 2020 shows that approximate-
ly 15% of all PTB occurred before 32 weeks of gestation. Babies
born at these gestational ages require specialized care in special-
ist maternity care centers [8-11].

According to the World Health Organization's referral guide-
lines, women with risk of PTB are admitted to level Il and Il ma-
ternity care facilities. In some instances, isolated cases of PTB are
managed in level | facilities, usually due to delays in the referral
processes. In the Krasnoyarsk Territory of the Russian Federation,
over a third of extremely early PTB occur in level | and Il facilities
[12].

In Tajikistan, there is a lack of prior research on the epide-
miology of PTB in relation to the level of maternity care facilities.
Official statistics only provide general PTB data, while detailed
statistics based on gestational age and clinical situations are cru-
cial for identifying organizational interventions that can enhance
the quality of care for mothers and children. A comprehensive
analysis of the rates and categories of PTB in facilities of different
levels and regions is essential to identify areas requiring target-
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aHa/W3 YacToTbl M CTPYKTYPbI [P B yUPEKAEHUAX PAa3NUYHOO YPOBHS
W B Pa3NNYHbIX PErMoHaX, YT NO3BOAUT onpeaenuTb 06nacT Heob-
XOAWUMbIX OPraHU3aLLMOHHbIX BMELLATE/bCTB, YYYLIAOWMX KauecTBo
MOMOLLY MaTEPAM U AETAM.

LLENb UCCNEQOBAHUA

MpoBecTv aHanM3 YacToTbl M CTPYKTYpbI [P B yupekaeHnsax pas-
HOTO YPOBHS MO OKa3aHMI0 MeaULMHCKMX yeayr Coramitckoi obnacTu.

MATEPUAN U METOAbI

Hamun npoBeséH PeTpOCneKTUBHbIM aHaNU3 FOA0BbIX OTYETOB
yupexaennii Il u Il yposHel yupexaennii Coramickoit obnactu 3a
nepuog ¢ 2019 no 2023 rogpbl. O6bEKTaMKM UCCNEL0BAHMA ABUUCH
Corauniicknin obnactHoi poamnbHblii aom (COPL), paHXMpPOBaHHbI
KaK yupexaeHue Il ypoBHS, ropoackoi poannbHblii gom (FPA) v po-
OWNbHOE OTAeNeHWe LeHTPanbHOW paiioHHOM 6onbHuMubl (LIPB) B.
FadypoBCKOro paioHa, PaHKMPOBAHHbIE Kak yupexaeHus |l ypoBHs.
MpoBeaeHa oueHKa YacToTbl [P B BbileHa3BaHHbIX YYPEKAEHMAX, A
Takxke pacnpeaenenue MNP no obLwenpuHATLIM Knaccudukaumam. B
MCCNef0BaHUM UCMONB30BaHbI KNAacCMUKALMM MO CPOKAM recTaLmu,
npu KoTopbIX 3aperncTpupoBaHbl MP. CornacHo AaHHOM KnaccndumKa-
uun MNP pacnpegenatotca Ha IPTP — poapl B cpoke 22-27+6 Hepens,
paHHue MP (PTP) — poab! B cpoke 28-31+6 Heaenb, MP — poabl B cpoke
32-34+6 Henenb, no3gHue MNP (MMP) — poabl B cpoke 35-37+6 Heaenb.
TaKKe MCMoNb30BaHa KAacCUMKaLMA MO KAMHUYECKOM CUTyaumu:
crnoHTaHHble MP v MNP, npouclieawmne no NpuyrHe HeobXxoAMMOCTH
[LOCPOYHOrO pofopaspeLleHns, KoTopble BKAoYann KC u nHayKumo
pos0B.

MonyyeHHble AaHHble 06paboTaHbl METOLOM AECKPUMTUBHOWM
CTaTUCTMKN. KayecTBeHHble MOKasaTenn NpuBeAeHbl B BUAE Lonei
(%). MHOecTBEHHOE CpaBHEHME KaYeCTBEHHbIX NoKasaTesei npose-
[leHO MeToZLlOM XM-KBafpaT A1 CamMoNpPOU3BOJIbHbIX TabAuL, NapHble
CPaBHeHMA — METOAOM XM-KBaApaT A1A YETbIPEXMONbHbIX Tabauw,
CTaTUCTUYECKM 3HAYMMBIMU CUMTANNCH PA3NNYMA NPU YPOBHE 3HAYM-
mocTyn p<0,05.

PE3YNbTATDI

B nccnenoBaHHbIX yupexaeHuax, Takmx kak COPL v IPL TeHaeH-
LMK K CHUKEHMIo YyacToTbl MNP He oTmeyeHo (Taba. 1). YcTaHOBNEHO He-
3HAYUTENbHOE CHUMKEHWe YacToTbl NP B yupekaeHum Il yposHs (LLPB
B. ladyposckoro paiioHa) ¢ 5,1% no 4,4%.

B COPZ, sons NP 8 2021 roay yBeAn4nnacb, 0COBEHHO CTaTUCTH-
YecKu 3HauMmo no cpasHeHuto ¢ 2020 n 2022 rogamu, 3a CHET YMEHb-
WweHus obuiero konndectsa posgos B 2021 roay. B MPA, gons MNP 8 2021,
2022 n 2023 rogax yBenunumnach 3a CYET COKpaLLEHMN 0bLLero Konu-
4yecTBa POAOB B 3TUX roAbl noytv B 2 pasa. B LPE B 2021 roay gona
MP nosbicunacs, a 8 2022 roay Habaoganock ymeHbLieHne gonu MP.

B AMHamuKe uccnenoBaHHbIX neT yactota [P B yupegeHum
Il ypoBHsa Konebanack ot 15,2% no 17,2%. B IPA, yactota MNP 8 2019
rogy coctasuna 6,3%, 8 2021 rogy faHHbIN NOKa3aTenb yBEAUYMACA
B 3 pasa W geprKanca NpMMepHO Ha TaKOM YpPOBHE B Noc/eaytoLime
roabl (2022 1 2023). MakcumanbHas yactota P Bo Bcex obcnesioBaH-
HbIX y4YpexaeHuax 3apernctpuposaHa B 2021 roay, YTo, BO3MOXHO,
CBA3aHO c nocneacteuamu naHgemmmn COVID-19, umesluein mecTo B
2020 rogy. Cnenyet Takxe 0TMeTUTb, 4to B P, HaumHasa ¢ 2021 roaa,
yactota P 6blna TaKoM ke, KaKk 1 B yupekaeHum Il yposHa (17,2%)
1 B NOCNeayoLlme rogpl He CHUMXKanacb 40 UMdp, YCTaHOBNEHHbIX B
2020 1 2019 rr. NpeacTaBneHHble CTAaTUCTUYECKME NOKa3aTenn noa-
TBEPXAQIOT pocT YacTtoTbl NP B ropoackom craumoHape Il ypoBHA.

ed organizational interventions to improve care for mothers and
children.

PURPOSE OF THE STUDY

To analyze the rates and categories of PTB in different ma-
ternity and neonatal service capability levels in the Sughd Prov-
ince, RT.

METHODS

The annual reports of level Il and Il maternity care facilities
in the Sughd Province, RT, from 2019 to 2023 were reviewed.
The analysis focused on the Sughd Regional Maternity Hospital
(SRMH), a level Ill facility, the City Maternity Hospital (CMH), and
the Maternity Department of the Central District Hospital (CDH),
named after B. Ghafurov, both level Il facilities. The study aimed
to assess the rates of PTB in these facilities and analyze the cat-
egories of PTB based on widely accepted classifications based
on gestational age. A detailed analysis was conducted focusing
on the exact gestational age at which PTB occurred. The PTB are
categorized into different groups based on the gestational age
at birth. These categories include extreme PTB, defined as birth
at <28 weeks gestation; early PTB, defined as birth before 34
weeks gestation; moderate PTB, defined as birth between 32 and
34 weeks of pregnancy; and late PTB defined as birth between
34 and 36 completed weeks of pregnancy. Additionally, PTB are
classified based on the clinical situation, distinguishing between
spontaneous PTB and those due to the necessity of early delivery,
such as through CS or labor induction.

Descriptive statistics were used to analyze quantitative data
presented as percentages. The Chi-square test for contingency ta-
bles was used for multiple comparisons of qualitative data, while
paired comparisons were conducted using the Chi-square test for
four-field contingency tables. Statistically significant differences
were determined at a significance level of p<0.05.

RESULTS

No discernible pattern in the examined facilities, such as
SRMH and CMH, showed decreased PTB rates. PTB rates are de-
fined as the number of PTB divided by the total number of docu-
mented live births in the facility, as shown in Table 1. However, a
minor decline in the PTB rate was noted at the level Il facility, spe-
cifically at the CDH named after B. Ghafurov, where it decreased
from 5.1% to 4.4%.

The prevalence of PTB in SRMH saw a significant increase in
2021 compared to 2020 and 2022, which can be attributed to a
decrease in the total number of births during that year. In CMH,
this trend continued in 2022 and 2023, with PTB rates nearly dou-
bling due to decreased birth numbers. Similarly, CDH named after
B. Ghafurov, experienced an increase in PTB in 2021, followed by
a decrease in 2022.

Analyzing the dynamics over the years, it was observed
that the PTB rate in level Il facilities fluctuated between 15.2%
and 17.2%. In CMH, the PTB rate was 6.3% in 2019 and tripled
in 2021, remaining relatively stable in the subsequent years.
The highest PTB rate across all surveyed facilities was recorded
in 2021, possibly due to the COVID-19 pandemic 2020. Notably,
from 2021 onwards, the PTB rate in the CMH matched that of lev-
el Il facilities (17.2%) and did not decrease to the levels seen in
2020 and 2019. These statistical indicators confirm an increase in
the PTB rate in the CMH, level Il facility.
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Tabauya 1 Yacmoma 1P 8 uccredo8aHHbIX y4pexcoeHunx
Coedutickoli obnacmu no 2odam

Table 1 The estimated rates of PTB in the maternity care facilities of the
Sughd Province, RT

p

2022 2023 (df=4)

CoPL, 1046/6189 966/6152 988/5744 953/6269 1012/6170 =0.015
SRMH (16.9%) (15.7%) (17.2%) (15.2%) (16.4%)
p,>0.05 p,>0.05 p,>0.05 p,>0.05
p,=0.028 p,>0.05 p,>0.05
p,=0.003 p,>0.05
p,>0.05

P4, 245/3889 177/3000 225/1308 270/1776 240/1472 <0.001
CMH (6.3%) (5.9%) (17.2%) (15.2%) (16.3%)
p1>0.05 p,<0.001 p,<0.001 p,<0.001
p,<0.001 p,<0.001 p,<0.001
p,>0.05 p,>0.05
p,>0.05

LIPB B. ladypoBcKoro paioHa 181/3549 200/4255 255/3400 124/3543 145/3295 <0.001

CDH named after B. Ghafurov (5.1%) (4.7%) (7.5%) (3.5%) (4.4%)

p,>0.05 p,<0.001 p,<0.001 p,>0.05
p,<0.001 p,=0.009 p,>0.05
p,<0.001 p,<0.001
p,>0.05

MprmeyaHua: p — CTaTUCTMYECKM 3HaUMMOe oTm4me Aonm P no Bcem rogam (o KpuTepuio XU-KBaApaT AN NPOM3BO/bHBIX Tabanu); p, — CTaTUCTUYECKas 3HAYMMOCTb
otanunit aonv MNP no cpasHeHuio € TakoBoi B 2019 r.; p, — CTaTUCTUYECKaRA 3HAYMMOCTb OTAMUMIA £0AK TP NO cpaBHeHMIO € TakoBoi B 2020 r.; p, — CTaTUCTUYECKAA 3HaUM-
MOCTb OTAMuMIA f0M P NO CpaBHEHWIO € TakoBol B 2021 T.; p, — CTAaTUCTMYECKAA 3HAUMMOCTb OTIM4MIA A0AM NP No cpaBHEHMIO € TaKoBOI B 2022 T. (p,-p, — MO KpUTEPHIO
X1-KBaApaT AN YETbIPEXNONbHBIX TabMLL)

Notes: p - statistically significant difference in PTB rates for all years (according to the Pearson's chi-square test x? criterion for contingency tables); p, - statistical significance
of differences in PTB rates compared to that in 2019; p, — statistical significance of differences in PTB rates compared to that in 2020; p, - statistical significance of differences
in PTB rates compared to that in 2021; p, - statistical significance of differences in PTB rates compared to that in 2022 (p,-p, — according to the Pearson's chi-square test x*

criterion for four-field contingency tables

Konuyectso cnoHTaHHbIX MP v MNP B pe3ynbTate BpayebHbIX BMe-
watenbcts B8 COP/ 66110 NPUMEPHO OAMHAKOBbLIM BO BCE rOApl, BK/LO-
YéHHble B aHanm3 (puc. 1).

B COP[], yaenbHbiit Bec MNP Bo Bce 06cea0BaHHbIE rofbl yBenu-
YMBAETCA MO Mepe YBEMYEHNA CPOKa rectaumm (Tabn. 2). YaenbHbli
Bec no3aHux MNP B TeyeHne 5 nccnefoBaHHbIX €T NOCTENEHHO CHU-
}Kanca napannenbHo ¢ yBennyeHnem yaenbHoro seca MNP co cpokom
rectauMm meHee 35 HefenNb, YTO CBUAETENLCTBYET 06 y/ydLleHUH
paboTbl cucTembl nepeHanpasneHus B Corauinckoi obnactn. KoHueH-
Tpauusa *KeHwmH ¢ PP, PMP 1 MNP B ctaunoHapax |l yposHs cnocob-
CTBYET YNYYLLUEHWIO MepUHaTa/bHbIX NoKasaTenei npu MP npwu ycno-
BUM Ha/IMUYMA XOPOLUMX YCNOBUIM ON1A BbIXaXKMBAHWA HEAOHOLIEHHbIX
HOBOPOXKAEHHDIX.

B P[] yctaHOBNEHA 3HaUMMaA pasHuua Konudectsa [P nocne
NAaHMPOBAHHbIX POLOB M CMOHTAHHbIX MP.

Furthermore, the number of spontaneous PTB and PTB re-
sulting from medical interventions in the specific regional district
remained consistent across all the years analyzed (Fig. 1).

In SRMH, PTB rates are increased proportionally with gesta-
tional age, as shown in Table 2. During the 5-year survey period,
the rates of late PTB gradually decreased, while the rates of PTB
with a gestational age of less than 35 weeks increased. This trend
suggests that the Sughd Province referral system has improved.
The admission of women with extreme, early, and moderate PTB
in level Il facilities has contributed to better perinatal outcomes
for preterm births, especially when appropriate care for prema-
ture infants is available.

A notable disparity in the rates of medically induced PTB,
and spontaneous PTB was found in the CMH of the Sughd Prov-
ince, RT.

1200
1000 +— —

800 g5y —

574 547 544 595 MHAYUMpPOBaHHble MNP
600 +— - induced PTB
M cnoHTaHHble P
400 - spontaneous PTB
200 - Puc. 1 CoomHoweHue cnoHmaHHsIx [P u Heobxodumocmu docpo4Ho-
20 podopaspeweHus 8 COP]
0 - . . . . Fig. 1 The number of spontaneous vs. medically induced PTB in the
2019 2020 2021 2022 2023 SRMH
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Tabauya 2 YoesnbHeili gec [P 8 3a8UCUMOCMU OM CPOKA 2eCMayuu
6 COP/] no 20dam, n (%)

3pPMP

2020 (n=966)

Table 2 The distribution of PTB categories in the SRMH
from 2019 to 2023, n (%)

2021 (n=988) 2022 (n=953) 2023 (n=1012)

98 (9.9%) 137 (14.4%) 113 (11.2%)

101 (10.2%) 151 (15.8%) 200 (19.8%)

181 (18.3%) 290 (30.4%) 322 (31.8%)

608 (61.5%) 375 (39.3%) 377 (37.2%)

Puc. 2 CoomHoweHue cnoHmaHHbix [1P u Heobxo0umocmu 00CpOYHO20 POOOPa3-

Fig. 2 The number of spontaneous vs. medically induced PTB in the CMH

0, 0,
Extreme 83 (7.9%) 73 (7.6%)
PP 128 (12.2%) 130 (13.5%)
Early
P 198 (18.9%) 304 (33.6%)
Moderate = e
Mnrp o o
Late 637 (60.9%) 459 (47.5%)
300
250
200 +— —
cnoHTaHHble NP
150 +—— 242 — spontaneous PTB
219 195 220 M MHAyuMpoBaHHble MP
100 +— 148 - induced PTB
50 +— —
peweHus e [P/
o B B B B
2019 2020 2021 2022 2023

BbICOKMI yAeNbHbIN BEC HEOOXOAMMOCTM LOCPOYHOTO POLOPA3-
peweHua B P[], paHXMPOBaHHOTO Kak cTaumoHap Il, cengetenscreyert
0 TOM, YTO LaHHOE yupexaeHune, obcnyxkumsatoLLee MNP B cpokn fo 34*°
Hegzenb, B 63,2% c/ly4aeB BbINONHAET GYHKLMM, COOTBETCTBYHOLLME YY-
pexaeHuam Il yposHsa (Tabn. 3).

B poannbHom otaeneHun LLPE B. FadypoBcKkoro palioHa npesa-
NpoBanu cnoHTaHHble NP (B 2-5 pa3 6osiblue, Yem 3anNaHUPOBaHHbIX
MP B pa3Hble rogpl) — puc. 3.

YoenbHblit Bec MNP B cpoku rectauum ao 34 Hegens 8 LIPB B.
Fadyposckoro paiioHa coctasun B 2019 roay 17,1%, 8 2020 roay —
14,5%, 8 2021 ropy — 18%, B 2022 roay — 18,5%, 8 2023 roay — 20%.
Ot 14,5% no 20% [P, BbIxaKMBaHNE HOBOPOXKAEHHbLIX MPU KOTOPbIX
TpebyeT npebbiBaHMA B cTaumoHape |l ypoBHS, NPOUCXOAWAN B CTa-
umoHape Il ypoBHs (Tabn. 4).

06was yactoTa MP fo cpoka rectaumm 32 HEAEAN B U3YYEHHDBIX
yupexaeHunax coctasuna 21,2% s 2023 roay, 22,6% 8 2019 roay.

MMP £0 CPOKOB rectaumm 32 HefleIv XapaKTepU3yHTCAa 0cobbimm
NOAXOA4aMM KaK B BEAEHUWM POAOB, TaK U B BbIXaXKMBaHWUU HEOOHO-

Tabauya 3 PacnpedesneHue [P no cpokam eecmayuu
6 [P/ no 200am, n (%)

3PMP

Extreme 28 (11.4%) 21 (11.8%)
:;E, 54 (22.0%) 33 (18.6%)
np . .
Moderate 73 (29.8%) 46 (26.0%)
Fartlz 90 (36.7%) 77 (43.5%)

The data shows that many early deliveries occur at the CMH
hospital, which is classified as a level Il facility. Specifically, 63.2%
of the cases involve preterm deliveries up to 34 weeks and 6 days,
suggesting that the hospital provides services similar to those of-
fered by level Il facilities. The data are summarized in Table 3.

In the Maternity Department of the CDH named after B.
Ghafurov, there were notably more spontaneous PTB (2-5 times
higher than planned preterm deliveries in different years), as
shown in Fig. 3.

The rates of PTB before 34 weeks and 6 days of gestation-
al age the CDH named after B. Ghafurov exhibited the following
trends: 17.1% in 2019, 14.5% in 2020, 18% in 2021, 18.5% in
2022, and 20% in 2023. Notably, between 14.5% and 20% of PTB
required neonatal care typically provided at level Il facilities but
were instead managed in a level Il facility, as indicated in Table 4.

The rate of PTB before 32 weeks of gestational age in the
facilities under study was 21.2% in 2023, slightly increasing from
22.6% in 2019.

Table 3 The distribution of PTB categories in the SMH of the Sughd
Province, RT from 2019 to 2023, n (%)

2023 (n=240)

29 (12.9%) 32 (11.9%) 23 (9.6%)

60 (26.7%) 53 (19.6%) 51 (21.3%)

58 (25.8%) 71 (26.3%) 64 (26.7%)

78 (34.7%) 114 (42.2%) 102 (42.5%)
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Puc. 3 CoomHoweHue cnoHmaHHsix 1P u Heobxodumocmu docpo4- 300
Hoeo podopaspeweHus 8 LIPE b. [agyposckoeo patioHa
Fig. 3 The number of spontaneous vs. medically induced PTB in the 250
CDH named after B. Ghafurov 46
200
LWEHHbIX HOBOPOXAEHHbBIX. M3BECTHO, UTO FrOCMMUTANN3ALMA HKEHLLMH 29 43 WHAYLMPOBaHHbIe MNP
¢ 3PMP B cTaumoHapsl |1l ypoBHA yNydLLAKOT NepuHaTanbHble UCXoabl. 150 induced PTB
Haunbonee Bbicokoi yactota KC npw MNP 6bina 8 MPA 1 Koneba- 40 B CroHTaHHble P
N1acb B M3y4YeHHble roapbl ot 19,6% no 27,9%, 3atem 8 COPA, — ot 15,5% 100 - 40 spontaneous PTB
£0 18,5%. B poannbHom otaeneHum LIPB B. FfadypoBcKoro paitoHa Ya-
ctoTa KC npw MNP Konebanack ot 8,9% 80 12,9% (puc. 5). 50 -
Haunbonee yactbiMn nokasaHuamu K onepauum KC B HefoHO-
LIEHHOM CPOKE TecTalum ABAAOTCA pybeL, Ha MaTKe B COYETaHUM € ( - , , , ,
OCNIOXKHEHNAMM, 3aTem MpeaserkaHne nnaueHTbl Uan npexkaespe- 2019 2020 2021 2022 2023

MEHHas OTC/I0MKa HOPMa/bHO PACMOIOXKEHHOM niaueHTbl (MOHPN),
3aTeM — TAXKENAA NPEIKNAMMNCUA C AKYLLIEPCKUMM OCNOXKHEHUAMM NN
KPUTMYECKUMM COCTOAHMAMM TAXENOI NpeaKkaamncuu (Tabn. 5).

B COPL Haubonee 4acTbiMM MoKasaHuaMM Ana onepaumii KC
66111 pybLbI Ha MaTKe, B TO BpeMs Kak B P/l nokasaHuamm K KC value
6blIM OCNOKHEHMA NPEIKAAMNCUU U Npobnembl ¢ naaueHTol (MNO-
HPM v npepnexanwe). B LPB nokasaHuamu K KC bbinn yalle apyrve
dbakTopbI.

Yalue Bcero npobnembl naaLeHTb BCTpeyanumch B [P, Toraa Kak
yacrota npobaem nnaueHTbl 8 COPA 1 LIPB 6bi1v oaAMHaKoBbIMK. Tak-
e B P[] yalle BCTpeyYanncb Npobaembl NPEIKNAMMCUN, YYTb PEKE B
LIPE. B COPA value BcTpeyanuch pybubl Ha maTke, B [P u LIPB — oau-
HakoBO MeHblLue, yem 8 COPA. pyrue npobaembl, CTaBuMe NPUYMHOM
KC 8 COPL, v P[], BCTpEYanncb 04MHAKOBO Masio no cpasHeHuto ¢ LIPB.

Hanbonee BbICOKUI yae/bHbIVM BeC NOKasaHWi K onepauum KC
— MOHPI u npeanexaHne nnaueHTbl — 3apernctpuposaH B P, u
[AHHbIN NOKa3aTe/lb UMEN CTAaTUCTUHECKM 3HAUYMMbIE PasIvumA C Co-
oTBeTCTBYIOWMM nokasatesem COPA v LIPB. OcnoxHeHus Taxenon
NPesKkNaMNcum, ABUBLLUMECA NOKa3aHnem K onepauum KC, ctatuctmye-
CKM 3HA4YMMO Yalle 3apeructpuposatbl B [P no cpasHeHuto ¢ COPL,
1 LLPB. YaenbHbIil Bec onepaLmii no nosoay pyoLia Ha maTKe CTaTUCTy-
YecKn 3Ha4Mmo yvawe otmeveH B COP no cpasHeHuto ¢ P4 u LPE.
BbifAB/IEHHblE TEHAEHLMM ONpeaenstoT byayLiee HanpaBaeHUE HALLUX

Tabnuya 4 PacnpedesneHue [P no cpokam eecmauuu 8 poousbHOM
omdeneruu LIP6 b. laghyposckoeo patioHa no e2odam, n (%)

PTI;“;I;LZOPW 2019 (n=181) 2020 (n=200)
3PIP/Extreme 3(1.7%) 2 (1.0%)
PMP/Early 6 (3.3%) 8 (4.0%)
MP/Moderate 22 (12.2%) 19 (9.5%)
nnp/Late 150 (82.9%) 171 (85.5%)
90,00%
80,00% A76,20%
70,00% / \
60,00% / \ P— 57,40%
50,00% 2200
40,00% /42'50% \V(
30,00%
20,00%
10,00%
0,00% T T T T ,

2019 2020 2021 2022 2023
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PTB before 32 weeks of gestational age requires specific ap-
proaches in both labor management and the care of premature
newborns. It has been recognized that hospitalizing women with
extreme PTB in level Il facilities leads to improved perinatal out-
comes.

Over the years, from 2019 to 2023, there has been a gradual
increase in rates of PTB between 22 and 35 weeks of gestation-
al age, as shown in Fig. 4. Analyzing this trend allows for better
planning of the required number of pediatric beds in the inten-
sive care units of the facilities being examined.

In CMH, the CS rate in PTB was highest, ranging from 19.6%
to 27.9% over the studied years. In the SRMH, the CS rate in PTB
fluctuated from 15.5% to 18.5%. Meanwhile, CDH, named after
B. Ghafurov, saw the CS rate in PTB fluctuate from 8.9% to 12.9%
(Fig. 5).

Common indications for performing a CS at a premature
gestational age include a previous uterine scar along with com-
plications, placenta previa or placental abruption, severe pre-
eclampsia with obstetric complications, or critical conditions of
severe preeclampsia (Table 5).

In our study, we observed different trends in the indications
for CS across three maternity care facilities: SRMH, CMH, and
CDH, named after B. Ghafurov. In the SRMH, the most common

Table 4 The distribution of PTB categories in CDH named after B.
Ghafurov of the Sughd Province, RT from 2019 to 2023, n (%)
2021 (n=255)

2022 (n=124) 2023 (n=145)

3(1.2%) 6 (4.8%) 2 (1.4%)
5 (2.0%) 4(3.2%) 1(0.7%)
38 (14.9%) 13 (10.5%) 26 (17.9%)
209 (82.0%) 101 (81.5%) 116 (80.0%)

Puc. 4 YoensHbili sec P 8 cpoku om 22 do 35 Hedenb e nepuod ¢ 2019
no 2023 2006/ 8 U3yYeHHbIX yYpemOeHUaX

Fig. 4 The percentage of PTB occurring between 22 to 35 weeks
gestation from 2019 to 2023 in the studied maternity care facilities

indication for CS was previous uterine scars. However, in the
CMH, complications related to preeclampsia and placental abnor-
malities (such as placental abruption and placenta previa) were
the leading indications for CS. In the CDH, named after B. Ghafu-
rov, other indications were the most common for CS.

Placental pathology was most frequently encountered in
the CMH, while the frequency of placental abnormalities in the
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Tabnuya 5 lNokasaHus k onepayuu KC 8 usyyeHHbIx
yypexcoeHusx 3a nepuod 5 nem, n (%)

MNpeanexxaHune nnaueHTol, MOHPN 209 (25.2%)
Placenta previa (PP)
OCIOXKHEHMA TAXKENON NPeaKnamncum 57 (6.9%)
Complications of severe preeclampsia

Py6eu, Ha MaTKe + OC/I0XKHEHUSA 495 (59.6%)
A scar on the uterus and complications

Npyrve 69 (8.3%)

Other

Puc. 5 Yacmoma KC npu [P 8 uccsiedo8aHHbIX yuperoeHuax

Fig. 5 The percentage of CS in PTB from 2019 to 2023 in the
studied maternity care facilities

rPf CMH

@ COP[] SRMH

e DOAMNbHOE OTAeneHue LPb
CDH, named after B. Ghafurov

Table 5 Indications for CS in PTB from 2019 to 2023 in the
studied maternity care facilities, n (%)

rPA, (n=293) LIPB (n=93) p

CMH (n=293) CDH (n=93) (df=2)

104 (35.5%) 22 (23.7%) =0.003
p,<0.001 p,>0.05
p,=0.034

111 (37.9%) 13 (14.0%) <0.001
p,<0.001 p,=0.015
p,<0.001

51 (17.4%) 23 (24.7%) <0.001
p,<0.001 p,<0.001
p, >0.05

27 (9.2%) 35 (37.6%) <0.001
p,>0.05 p,<0.001
p,<0,001

I'IgwmeanMﬂ: P — CTaTUCTUYECKAA 3HAYUMOCTb pPasnnyma noKasaresnei MeXxay BCeMun ydpexkaeHnamu (ﬂO Kputepuo XVI-KBa,ﬂ,paT ANA CaMONPOU3BONbHbIX TaGIWILl,); P, -
CTaTUCTUYECKaA 3HAYMMOCTb pa3nw4m71 noKasareniei no CPaBHEHMIO C AaHHbIMU COPL; P, — CTaTUCTUHECKAA 3HAYNUMOCTD pa3anuﬁ nokasaresneii no CPpaBHEHMUIO C AaHHbIMU

TPL (p,~p, — N0 KpUTEPUIO XM-KBAAPAT A8 YETbIPEXMONbHBIX TabMLL)

Notes: p - statistical significance of the difference in indicators between all facilities (according to the Pearson's chi-square test x* criterion for contingency tables); p, —
statistical significance of the differences in indicators compared to the data of the SRMH; p, — statistical significance of the differences in indicators compared to the data of
the CMH (p,-p, — according to the Pearson's chi-square test x* criterion for four-field contingency tables)

nccnef0BaHNUM — BbIABEHWE UCTUHHDBIX MPUYUH CTO/Ib 3HAYMMBIX Pa3-
JINYUIA, 4TO NO3BONUT ONPEeAenaTb NOAXOAbl CHUMXeHUA yacToTbl KC
npw MP.

OBCYXXEHUE

Mokasartenw MNP 8 2020 BapbMpoBanu B AnanasoHe ot 4% 8o 16%
B 3aBMCMMOCTM OT cTpaHbl [13]. YacToTa MNP B yupexaeHUax pasnny-
Horo yposHs Corguiickon obnactv konebnetca ot 4,4% no 17,2%. MNo-
JIy4eHHble HaMM faHHble Hanbonee NPUBANMKEHbI K JaHHbIM, NpUBe-
[AEHHbIM B paboTax uccnesosateneit KasaxcraHa, KoTopble NpuBOAAT
ob6uyto yactoTy MP B cTpaHe 6% 1 B yupexaeHusx Il yposHa — 15% [7].

Hamm nokasaH poct yactotbl MNP B Lesom B Coramitckoin obnactv
B AMHAMMKe nocneaHux 5 net. Takyro e TeHAEHUMIO OTMEYAIoT UC-
cnegoBaTeNM MHOMUX CTPaH, B TOM Yuc/e U pasBuThIx [4, 5, 13].

CornacHo MosyYyeHHbIM HaMM AaHHbIM, OTMEYaeTca PoCT Ya-
CTOTbl pofoB A0 35 Heaenb BEPEeMEHHOCTM BO BCEX YYPEXAEHUsX.
CoOTHOLEHWE CamonpPon3Bo/bHbIX MNP K pogam no HeobxoaMMocTu
[LOCPOYHOTO POAOPA3PELLEHMA 3aBUCUT OT YPOBHSA yUpeXaeHus. Pac-
npeaenenuve MNP no cpokam rectaumm ycTaHOBUAO POCT UX YAENbHO-
ro BECa MapanfesibHO YBEIMYEHUIO CPOKA recTaumm, He3aBUCMMO OT
YPOBHA yupexaeHus. YaenbHbiii Bec MNP B ctaunoHape Il ypoBHa B
TeyeHMe 5 UCCaef0BaHHbIX IET MOCTENEHHO CHUMKA/ICA NapaNeNbHO

SRMH and CDH were similar. Additionally, complications of severe
preeclampsia were more common in the CMH and slightly less
common in the CDH. Uterine scars were less common in the CMH
and CDH than in the SRMH. Other indications for CS in the SRMH
and CMH were equally uncommon compared to the CDH.

The highest proportion of CS indications, such as placen-
tal abruption and placenta previa, were observed in the CMH.
These findings had statistically significant differences compared
to the SRMH and CDH. Complications of severe preeclampsia, as
an indication for CS, were also significantly more common in the
CMH compared to the SRMH and CDH. The proportion of CS due
to uterine scars was statistically significantly more common in
the SRMH compared to the CMH and the CDH. These identified
trends will guide future research efforts to understand the under-
lying reasons for these significant differences. This understanding
will enable us to develop strategies to reduce the frequency of CS
in PTB.

DiScusSION

The rates of PTB in 2020 varied from 4% to 16% across dif-
ferent countries [13]. In the Sughd Province, RT, the rates of PTB
in various healthcare facilities ranged from 4.4% to 17.2%. Our
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C yBenuyeHvem yaensbHoro Beca P co cpokom rectaumm meHee 35
HeZeNb, YTO CBUAETENLCTBYET 06 y/yyLLeHUN paboTbl cUCTEMBI Nepe-
HanpasneHus B Coramitckoit obnacTu.

B 10 ke Bpems, ropofCcKON CTaLMOHap, PaHXMPOBAHHbIV Kak
cTaumoHap Il ypoBHs, BbiNoiHAET GyHKUMM cTaumoHapa lll yposHs B
nnaHe obcny:KMBaHWA nauneHTok ¢ MP. CornacHo AaHHbIM Poccuii-
CKMX uccneposateneit, B KpacHospckom Kpae 6onee TpeTu SPTIP npo-
NCXoaAT B yupexaeHusax | 1 Il ypoBHew 1, Kak NpaBuno, 3To cBA3aHO
C 3aMasablBaHMEM NPOLLECCOB MapLUPYTM3aLMK U nepeHanpasaeHns
[12].

MocneaytoLye HalwKW UccnefoBaHusa ByayT UMETb Liebto onpe-
[eNNTb, C YeM CBA3aHa TaKas TEHAEHLUMA — HeOBXOAMMOCTbIO yBe-
JIMYeHUA KoNnYecTBa yupexaeHuit lll ypoBHsA B pernoHe, MOMeHTOM
0Mo34aHui B MapLUIpyTU3aLMM MU HEA0OLLEHEHHBIMU BO3MOXKHOCTA-
MU HEKOTOPbIX CTaLMOHAPOB, NPEBbILLAIOLLMX HAa3HAYEHHbIN UM ypo-
BeHb. [11A BbIACHEHUA UCTUHHOM NPUYMHBI HECOOTBETCTBMA NOPAAKA
roCrnuTann3aLmm XeHwmH c NP HeobxoanMO U3yunTb UX NepuHaTab-
Hble UCXOAbI B 3aBUCUMOCTY OT YPOBHA CTaLLMOHAPOB.

CornacHo nosyYyeHHbIM HaMM AaHHbIM, 0buias YactoTa MP oo
CpoOKa rectaummn 32 Hefe/M B U3YYEHHbIX YYPEXAEHUAX COCTaBUAa
21,2% B 2023 ropy n 22,6% B 2019 roay, 4TO NpPeBbILIAET NOKa3aTeNb
(15% Bcex MP), npuBeaéHHbIM B MeTaaHanu3e Ohuma EO et al [8].
9TH AaHHble NOAYEPKMBAIOT BaXKHOCTb M3YYeHMA INMAEMUONOTUMN He
TO/IbKO Ha HaLMOHAaNbHOM, HO U Ha PerMoHaibHOM YPOBHE.

Mo pesynbraTam Hallero uccneaoBaHuA, Kaxgasa 5-a — 6-a
eHwwmHa c MNP 6bina pogopa3pelleHa onepauueii KC. JaHHble Poc-
CUICKMX UccnefoBaTenei U3 pasHbIX PErMOHOB MPEeACTaBAAIT pas-
nnyHyto yactoty KC npwu MP: B pogoBCnomoraTenbHbIX y4pexaeHnax
cpeaHeit nonockl Poccun vactota KC coctasnsaet 20,4%, B bawwkopTo-
cTaHe — 14% [14, 15]. Takas e 3aKOHOMEePHOCTb OTMeYaeTcA B Kasax-
CTaHe: NPUW aHanu3e ¢ UCronb3oBaHMeM cucTembl PobcoHa B Anmatl
B cTaumoHape |l yposHa BKag B 06wiyto Yactoty KC npu MP onpeae-
NEH Ha TpeTbem MecTe Npu yaenbHom Bece cpeam Beex P 6onee 80%,
B Masnogape —yactota KC oTHOCMTeNbHO 06Liei YacToTbl KC cocTasw-
na 16,7% (16, 17].

Haww gaHHble AemoHCTpUpytoT Bonee HU3KME NMOKasaTenu va-
ctoTbl KC B cTauporapax lll yposHs (ot 15,5% no 18,5%) u Il yposHs
(o7 8,9% n0 12,9%) no cpaBHEHMIO C HEKOTOpbIMM cTpaHamu CHI. Co-
rNacHO NpeablayLWmnm HaWmnm nccnefoBaHnam, pogbl nytém KC yayu-
LUQIOT NepuHaTasIbHble UCXOAbI TONbKO NPy cpokax oT 32 fo 37 Hepenb
6epemeHHocTM [18].

HecmoTpA Ha TO, YTO HaLLKM NOKa3aTeNn 3HAUYMTENbHO HUXe no-
KasaTtenei yactotbl KC npu MNP gpyrux cTpaH, cpaBHEHWE AAHHOTO No-
KasaTens pasHbiX yupexaeHuin Coramiickoit 06nactu 1 BbIABAEHHbIE
Pa3MuMA MeXay STUMMU YUYPEXKAEHWAMM YKa3blBalOT Ha Heobxoau-
MOCTb JaNbHENLINX UCCNe0BaHUIA MO OLLEHKE NepUHaTaNbHbIX UCXO-
208 [P B 3aBUCMMOCTM OT cnocoba posopaspeLleHus.

OrpaHuuyeHusa uccnepoBanua. [lpoBeféHHOe uMccnefoBaHue
MMeeT OrpaHUYeHus, TaK Kak MaTeprasom UCCAef0BaHUA ABNAKOTCA
OTYETHbIE [aHHble TPEX yupexaeHui pasnuuHoro yposHa Corauin-
CKoWi 06nacTv TagKMKUCTaHa. Pe3ynbTaTbl NPOBEAEHHOIO MCCNEA0Ba-
HUA He MOryT BbITb MPUEMIEMbIMU /1A BCeli CTpaHbl. MoaTomy Heob-
XOZMMbI AaNbHeWLIMe UCCNef0BaHUA B Pa3IMYHBIX PErMOHaX CTPaHbl
W CTaLMOHapax pa3HblX YPOBHeW C y4ETOM OpraHU3aLOHHBIX acnek-
TOB OKa3aHuA nomoLLm matepam c MP.

3AKNIOMEHUE

Ha coBpemeHHOM 3Tanme B Hallel CTpaHe aKTyasbHOW mpo-
6nemoii ABnseTca npobnema CHUXKEHWA yactotbl NP U ynyyweHune
noKasaTeneil nepuvHaTasbHOW 3ab601EBAEMOCTM U CMEPTHOCTU MpU
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data closely align with the findings of researchers in Kazakhstan,
who reported the rates of PTB in the country at 6% and 15% in
level Ill facilities [7].

Our research indicates a general increase in the rates of PTB
in the Sughd Province, RT, over the past five years, a trend ob-
served in several countries, including developed ones [4, 5, 13].

Notably, there has been an increase in the rates of PTB in all
maternal care facilities under study. The ratio of spontaneous PTB
to those induced due to medical reasons varies depending on the
level of the maternal care facility. Furthermore, our data revealed
a rise in rates of PTB across gestational periods, regardless of the
facility's level. However, in level Il facilities, there was a gradual
decrease in the proportion of PTB at earlier gestational periods,
suggesting an improvement in the province referral system.

It is worth noting that a level Il facility in the province func-
tions similarly to a level Ill facility in managing patients with
preterm births. Research results from Russia indicate that a sig-
nificant number of early PTB occur in level | and Il facilities, often
due to maternal referral delays [12].

Our future studies will aim to identify the underlying causes
for this trend, whether it is the need to increase the number of
level Il facilities, referral delays, or underestimating some hos-
pitals' capacities. Understanding the causes of the disparities in
hospitalization of women at risk of PTB is essential for evaluating
their perinatal outcomes based on the facility level.

Our study also revealed that the overall PTB rates before 32
weeks of gestational age in the studied facilities were 21.2% in
2023 and 22.6% in 2019, higher than the rate reported in a me-
ta-analysis by Ohuma EO et al [8]. These findings underscore the
importance of studying PTB epidemiology at national and region-
al levels.

Moreover, our data showed that every 5™ to 6™ woman
with PTB underwent a CS. The rates of CS in PTB vary across dif-
ferent regions in Russia. In maternity hospitals in central Russia,
the CS rate is 20.4%, while in Bashkortostan, it is 14% [14, 15]. A
similar pattern is observed in Kazakhstan. An analysis of CS fre-
quency based on the Robson classification in Almaty, in a level
Il maternity care hospital, showed that the contribution of CS in
PTB to the overall CS rate was significant, accounting for over 80%
of all PTB cases. Meanwhile, in Pavlodar, the CS rate relative to
the overall CS rate was 16.7% [16, 17].

In our study, we observed lower rates of CSin level Il (15.5%
to 18.5%) and level 1l (8.9% to 12.9%) maternal care facilities
compared to some CIS countries. Our previous research suggests
CS deliveries improve perinatal outcomes only at 32 to 37 weeks
of pregnancy [18].

Despite lower CS rates in our study compared to other
countries, the discrepancies between facilities in the Sughd Prov-
ince, RT warrant further research to evaluate the associated peri-
natal outcomes of CS delivery.

Limitations of the study. The study's findings are limited as
they are based on data from only three facilities in different parts
of the Sughd Province in Tajikistan. Consequently, the results may
not be extrapolated to the entire country. As a result, it is cru-
cial to conduct further research in diverse regions and facilities
of varying capacities, considering the organizational factors that
influence providing care to mothers with PTB.

CONCLUSION

Currently, in the RT, one of the most urgent challenges is
the need to decrease the number of PTB and enhance the out-
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MP. Hayka MOXeT BHECTW CBOM BKNaA B peLieHue 3Tol npobnembi
nyTéM MpoBefeHUA UCCNeA0BaHMM, BKIIOYAIOLMX BOMPOCHI  CBA3N
nepuHaTabHbIX UCXOA0B B 3aBUCMMOCTM OT CPOKa recTalmm; ypoBHA
yupexaeHui, B KoTopom npoucxogAat MP; cnocoba posos ¢ y4éTom
recTaLMOHHOro BO3PacTa; OLLEHKM NOAXOA0B, NO3BONAIOLLMX CHU3UTD
yactoty P 1 ynyylimnTb MaTepUHCKUE U NepUHaTanbHble UCXOAbI NPK
MP. JanbHelwune HalM UCCNef0BaHWUA NPeanonaraeTcs NocBATUTbL
[JaHHbIM HanpaBNeHUAM.

comes for both mothers and babies. Addressing this issue re-
quires scientific research that delves into various aspects, such
as the correlation between perinatal outcomes and gestational
age, the influence of the maternal care facility level on PTB out-
comes, the impact of delivery methods based on gestational age,
and the evaluation of strategies to reduce the rates of PTB while
also improving the health of both mothers and babies. Our future
research endeavors will be dedicated to exploring these critical
areas.
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OIIPEAEAEHME OIITUMA/ABHOTI'O CIIOCOBA ®PUKCALININ KATETEPA AA51
INPOAAEHHOU BAOKAABI ITAEYEBOI'O CIIAETEHMS

O.H. AMIIVKOB'?, A.Il. MAPYEHKO"?, C.A. EME/ABAHOB'?, O.4. IBAHOBA'?, C.O. IMIIKOBA*

1 TamBoBckmit rocyaapctseHHbIin yausepcuteT um. I'.P. Adepxasnuna, Meauruackuit unctutyTt, Tam60os, Poccuitckas Pegeparst

2 Topoackas xanaMyeckas 6oapHMIia I. KoToBcka, KoTtosck, Poccniickas Pegeparius

3 Topoackas kannandeckas 6oapuuiia Ne 3 . VI.C. doarymnna, Tam6os, Poceniickas ®eaepariust

4 Tlepsriit MOCKOBCKMI TOCYAapCTBEHHBIN MeAnImHCKui ynusepenrteT uM. VI.M. Ceuenosa, Mocksa, Poccurickas Peaeparjus

HecmoTps Ha pacTyLLyro NONyNAPHOCTb PErMOHAPHbIX NPOANEHHbIX B10KaZ HEPBOB U CNETEHWIA, eLE Mano BHUMAHUA yaenseTcs Bbibopy cnocoba
dvKcaLuym NeprHeBpanbHOro KaTeTepa ¢ y46ToM KOMPopTa AN1A NaumeHTa, sdGeKTUBHOCTU 1 ya06CTBa ANA NEepCoHana, OCYLLECTBAAIOLLErO SKCMY-
aTaumio KateTepa.

Llenb: pa3pabotaTtb M NPUMEHUTb B KNMHWUYECKOW NPAKTHKe Cnocob, NO3BONAIOLLMIA MO UTOrAaM aHKETUPOBAHWA NALMEHTOB M MeAMLMHCKOrO NepcoHa-
Na BblbpaTb Hanbonee oNTUMaNbHbIV MO YPOBHIO KOMPOPTa, 3IGPEKTUBHOCTM M yA06CTBA CNOCOb dMKCcaLLMM KaTeTepa NpM NPOBEAEHNM NPOANEHHOM
6n0Kasbl nieyesoro cnaetenus (MBMNC) U3 HaZKAYMYHOTO AOCTyna.

Matepuan u metogbl: B UCCIEA0BATENbCKYIO PaboTy BblaM BKAOYEHbI MaALMEHTbI, ONepupoBaHHble Mo NOBOAY NEPeIoMOB KOCTeN niedya U npesa-
naeybs, KOTopbim Nposoaunack MBMC U3 HagkNYMYHOTO AocTyna. B 3aBucMocTu oT cnocoba GpuKcaumm KateTepa, NauyeHTbl bbiav pasaeneHbl Ha
3 rpynnbl. B nepsyto rpynny BOLAW NaLMeHTbl ¢ UKcaLMelt KaTeTepa B HAAKNOUMYHOM 061acTV NAACTBIPHOM HaKkaelKkol (n=31), Bo BTOpyto rpynny
— cneumanbHbiM GUKCHpytowmm yetpoiictom Perifix® (B. Braun Melsungen AG, Germany) (n=33) v B TpeTbelt rpynne Katetep 6b11 GUKCUPOBAH CNoco-
60M TYHHE/IMPOBAHMA NOA, KOXKEMN MOAK/IUYMYHOM 061aCTV ¢ OpMMPOBaHMEM NOAKOXKHOM neTiu Katetepa (n=34). OueHKa Hanbonee KOMGOPTHOro
[NA naumeHTa, apdeKTUBHOTO U yao6HOro cnocoba dukcaumm Kkatetepa ans MBMNC ocyllecTBAANACh C MOMOLLbIO ABYX aHKET, COCTaB/NeHHbIX aBTOpamu
MCCNeloBaHMA: NepBas aHKeTa npefHasHayeHa A1 NaluWeHTa, a BTopas — 418 MeAMLMHCKOTo NepcoHasna, nocie Yero CyMMmupoBanmch 6ansbl no
[IBYM aHKETaM, U NPOBOAMIOCH CPAaBHUTEIbHOE UCCNEef0BaHME TPEX CNOcob0oB PUKCaLUN.

Pe3ynbrathl: y NaLMeHTOB NepBoii rpynnbl cTeneHb KomdpopTa, adPpekTUBHOCTM U yaobcTBa Bbina oueHeHa, Kak HeyaosaeTBoputenbHas (7,0 [7,0;
10,0]), y BTOpoi#1 rpynnbl — Kak yaosaeTsopuTenbHas (12,0 [11,0; 13,0]) v y naumeHTOB TpeTbel rpynmnbl — Kak onTumanbHas (16,0 [15,0; 17,0]) (p<0,001).
3aKnKoueHue: UCNosb3ys Pesy/bTaTbl UCCNEA0BAHMUA, MOXKHO 3aK/IOUNTb, YTO Hanbonee KOMPOPTHbLIN A48 NAUMEHTOB, 3PDEKTUBHDBIV M YA0OHbIN NpK
3KcnnyaTaumum cnocob dukcaumm Katetepa ana NBMNC U3 HagKNYMYHOTO A0CTyna 6bin cNocob TYHHENMPOBAHUA NOZ, KOXKe NOAKNOYNYHON 061acTy
¢ bopmupoBaHMEM NOAKOKHOMN NETAM KaTeTepa.

Kntouesble cnoBa: npodnéHHasa 610Kkada naevyesozo craemeHus, (UKCAyUa Kamemepa, onmumasnbHelli cnocob gukcayuu Kamemepa, Komgopm,
aghchekmusHocme u ydobcmeo hukcayuu.

Ana umtupoBanua: Amwmkos OH, MapueHko All, EmenbsaHos CA, MiBaHoBa O[], Amwukosa CO. OnpegeneHve onTumanbHoro cnocoba dukcaumm katetepa
L1 NTPOA/NEHHOI 6/10KaZbl N1EYEBOrO CNeTeHNs. BecmHuk AsuyeHHsbl. 2024;26(4):577-86. https://doi.org/10.25005/2074-0581-2024-26-4-577-586

OPTIMAL CATHETER SECUREMENT FOR EXTENDED BRACHIAL PLEXUS
BLOCKADE

O.N. YAMSHCHIKOV'2, A.>. MARCHENKO'?, S.A. EMELYANOV'? O.D. IVANOVA'?, S.0. YAMSHCHIKOVA*

1 Derzhavin Tambov State University, Medical Institute, Tambov, Russian Federation
2 City Clinical Hospital of Kotovsk, Kotovsk, Russian Federation

31s. Dolgushin City Clinical Hospital Ne 3, Tambov, Russian Federation

4 1.M. Sechenov First Moscow State Medical University, Moscow, Russian Federation

Despite the increasing use of peripheral nerve and plexus blocks, there has been limited focus on the method of placement and maintenance of
perineural catheters. It is important to consider patient comfort, efficiency, and convenience for the healthcare staff handling the catheter.
Objective: To develop and implement an effective method of placing and maintaining perineural catheters during an extended brachial plexus block
(BPB) via a supraclavicular approach. This method was based on patient and medical personnel feedback and focused on comfort, efficiency, and
convenience.

Methods: The research involved patients who had undergone surgery for fractures of the humerus and forearm bones and had received extended
BPB via the supraclavicular approach. The patients were categorized into three groups based on the method of catheter fixation. The first group
consisted of patients with catheter fixation in the supraclavicular region using an adhesive patch (n=31), the second group had catheter fixation using
a Perifix® (B. Braun Melsungen AG, Germany), a catheter securement device (n=33), and the third group had the catheter fixed with a subcutaneous
tunnel and loop (n=34). The study aimed to determine the most comfortable, effective, and convenient method of catheter fixation for extended BPB.
Two questionnaires were used to assess this, one for the patients and the other for medical personnel. The scores from both questionnaires were
combined, and a comparative analysis of the three fixation methods was conducted.
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Results: In the first group of patients, the level of comfort, efficiency, and convenience was evaluated as unsatisfactory (7.0 [7.0; 10.0]); in the second
group, the assessment was deemed satisfactory (12.0 [11.0; 13.0]). However, in the third group of patients, the level of comfort, efficiency, and

convenience was rated as optimal (16.0 [15.0; 17.0], p<0.001).

Conclusion: According to the study results, the most comfortable, effective, and convenient catheter fixation method for extended BPB via
supraclavicular approach involved a subcutaneous tunnel and loop in the subclavian region.
Keywords: Prolonged brachial plexus block, catheter fixation, the optimal method of catheter fixation, comfort, efficiency, and convenience of fixation.

For citation: Yamshchikov ON, Marchenko AP, Emelyanov SA, lvanova OD, Yamshchikova SO. Opredelenie optimal'nogo sposoba fiksatsii katetera dlya prodlyonnoy
blokady plechevogo spleteniya [Optimal catheter securement for extended brachial plexus blockade]. Vestnik Avitsenny [Avicenna Bulletin]. 2024;26(4):577-86.
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BBEAEHMUE

Mpy onepaTMBHbIX BMELIATENbCTBAX Ha BEPXHEN KOHEYHOCTU
Bpayy aHecTesnosnory Heobxoaumo nomobpatb Hauayywuii cnocob
06e360/11BaHMA MaLMeHTa, CONOCTaBAAs 0COBEHHOCTU MauueHTa K
TEXHUKY NPOBeAEHUsA aHecTe3nn. bonbLuyto YacTb MHHepPBaLLMK BEPX-
Hell KOHEYHOCTM COCTaBAAET NeYeBoe CrieTeHne, 610Kagy KOTOporo
MOYXHO MPOBECTU OAHUM M3 YETLIPEX PACMPOCTPAHEHHBIX CNOCO6O0B:
MEKNECTHUYHBIM, HaAKNOUMYHBIM, MOAKAYMYHBIM, MOAMbILLIEY-
HbIM, Yallle BCero 3Tv 610Kabl NPOBOAATCA C UCMO/Ib30BAHUEM Ylb-
Tpa3ByKoBOM HaBuraumu [1]. MpoanéHHan nnekcycHas 610Kkaga — 31o
6/10Kafa HEPBHbIX CMETEHUI C UCMO/Ib30BAHUEM KATETEPHOW Tex-
HUKKM, KOrga K MecTy 6I0KMpPOBaHUA CMETEHUA MOABOAAT KaTeTep
[N MOBTOPHOTO BBEAEHWUA MECTHOrO aHecTeTUKa. lMpevmyluectsom
Takoro 06e360/MBaHNA ABAAETCA BO3MOXHOCTb MPONOHIMPOBaHUA
aHecTe3un U nposefeHua 06e3601MBaHUA B MOC/NEONEPALYOHHOM
nepvoae, a TakKe PaHHAA akTMBM3aLmMAa NaumeHTa [2]. Kayectso no-
CNeonepaLyoHHOro 06e3601MBaHUA HANPAMYHO 3aBUCUT OT HagExX-
HOCTV dMKCaUMM KaTeTepa, KOTOpas, B CBOK OYepesb, 3aBUCUT OT
cnocoba, KOTopbIM NPOBOAMAACH GUKCALMS, YTO BAMAET Ha KOMPOPT
nauveHTa Npy NPoBeAeHUM NocieonepaLmMoHHoro obesbonveaHus.

[Ona NBMNC Hanbonee 4acTo MCNOMb3YeTCA HAAKMOUYMYHbIN A0-
CTyn, noc/ie Yero GUKCaLUMio KaTteTepa OCYLLECTB/IAIOT C MOMOLLbIO
NJACTbIPHON HaKNENKM, CreunanbHbiMU GUKCUPYIOLMMU  YCTPOA-
CTBaMM, TaKMMM Kak Epi-Fix™, Perifix®, Locklt Plus®, TyHHenMpoBaHK-
€M Mo, KOXKEMN MOAKIHUYMYHON 061aCTU, TYHHENMPOBAHUEM MOA, KO-
el NogKNtouMYHOM 061acTM ¢ GOPMUPOBAHMEM MOAKONKHON NETAN
KaTeTepa. Perifix® — 310 duKcaTop, cocToALMiA U3 ABYX YacTe: GUK-
CMPYIOLLLEro aAresnMBHOTO KO/bLa U HaKNeWMKK U3 MNEHKM C Heaaresms-
HOW LEeHTpanbHOM YacTbio [3]. TyHHenupoBaHue Katetepa ans MBMNC
M3 HaZK/NOYMYHOTO AOCTYNa NPOBOAUTCA MOA, KOXKEN NOAKNOUMYHO
obnactu. Mpu NpoBeseHUN KaTeTepa B NMOLKONKHOM TYHHE/e MOXKHO
[LONONHUTENIbHO CHOPMMPOBATL MOAKOXKHYIO MET/II0 KaTeTepa, uTo
YCUAUT HafEKHOCTb ero ¢ukcauum [4]. Hanbonee yaobHbim mectom
duKcaumm KaTeTepa byaeT nogkatounyHas obnactb ¢ 6onee poBHOM
W MI0CKOV NOBEPXHOCTbIO, YEM HAZKNOUMYHAS, KOTOPAs aHaTOMMUye-
CKM Yy NogaB/AtoLero 60/blUMHCTBA NaLMEHTOB NpeacTaBaseT coboin
AMKY [5].

Ckopeiilemy BOCCTaHOBAEHWIO GYHKLMM TPAaBMUPOBAHHOM KO-
HEYHOCTU CMOCOBCTBYET paHHAsA ABWUraTebHAA aKTUBHOCTb, YTO yBe-
JINYNAT NPUTOK KPOBM K MbILILLAM U TPODUKY XPALLEBOI TKaHM, B 3TOM
C/ly4ae NpoAEHHbIe NEKCycHble 610Kaabl, NTOMMMO 06e360n1BaHNA
KOHEUYHOCTY BO Bpems OnepaT1BHOMO BMeLLaTeNbCTBa, Tak Xe obecne-
YMBaIOT 1IeYebHbIN 3PHEKT MeCTHOM aHecTesum [6]. Kpome Toro, oHK
OKa3blBaIOT NOIOXKMUTENIbHOE AeNCTBME Ha NPOLLECChl BOCCTAHOB/NEHMUA
B MeCTe ONepaTMBHOM paHbl 33 CYET YCKOPEHMA NPOLLECCOB npoande-
pauum n pereHepaumm [6]. OaHUM 13 3P dEKTOB perMoHapHbIx 610Kag,
AB/IAETCA CHUXKEHME TOHYCa MbILIEYHOW CTEHKM COCYA0B U Ba3oaua-
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INTRODUCTION

During surgical procedures on the upper limb, it is crucial for
the anesthesiologist to carefully consider the patient's physical
fitness and the most suitable anesthesia technique for providing
effective pain relief. The brachial plexus, responsible for innervat-
ing the upper limb, can be blocked via axillary, infraclavicular, or
supraclavicular approaches. These blockades are frequently car-
ried out with the assistance of ultrasound navigation to ensure
precision and accuracy [1]. An extended plexus block involves
using a catheter to administer a local anesthetic to block nerve
plexuses. This technique allows continuous or repeated admin-
istration of the local anesthetic directly to the site of the plexus
block. The benefit of this approach is the potential to prolong an-
esthesia and provide pain relief during the postoperative period,
allowing for early patient mobilization [2]. When it comes to en-
suring effective postoperative pain relief, it is crucial to prioritize
the secure fixation of the catheter. The fixation method plays a
significant role in determining the patient's comfort during post-
operative pain management.

For extended BPB, the supraclavicular approach is common-
ly utilized, and the catheter is typically secured using methods
such as an adhesive patch, specialized fixation devices like Epi-
Fix™, Perifix®, Locklt Plus®, or subcutaneous tunneling in the sub-
clavian region. For instance, the B. Braun Perifix® catheter fixa-
tion device comprises a fixation ring and a protective film with
integrated fleece [3]. Catheter tunneling for extended BPB via the
supraclavicular approach involves creating a subcutaneous tunnel
in the subclavian region. While passing the catheter through this
subcutaneous tunnel, it is possible to form a subcutaneous loop,
thereby enhancing the catheter's stability [4]. The subclavian re-
gion is often considered the most suitable location for catheter
fixation due to its relatively even and flat surface compared to the
supraclavicular region, which anatomically forms a fossa in most
patients [5].

Early mobilization plays a crucial role in expediting the re-
covery of injured limbs by enhancing blood flow to the muscles
and promoting the health of cartilaginous tissue. Prolonged
plexus blockades provide limb anesthesia during surgery and
offer therapeutic benefits through localized anesthesia [6]. They
also positively impact the healing processes at the surgical site
by speeding up the growth and renewal processes [6]. Regional
blockades can reduce vasoconstriction resulting from the con-
traction of the muscular wall of the vessels, causing vasodilation
and improving microcirculation [7]. During the recovery process
following reconstructive surgeries, it is crucial to consider that
the success of the rehabilitation directly correlates with the qual-
ity of pain management and the prompt initiation of the anesthe-
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Talyus BEH, B pe3ynbTaTe Yero NPOUCXOAMUT YCUNEHWUE MUKPOLMPKYNS-
umu [7]. Mpun npoBeseHUM peabuanTaLMOHHBIX MEPONPUATUIA noc/e
PEKOHCTPYKTUBHbIX OMEPaLMit BasKHO MOMHUTL O TOM, YTO UX 3pdek-
TUBHOCTb HaMPAMYIO 3aBMUCUT OT KayecTBa 06€36011BaHNA U PaHHETO
Havana nposeseHus. o AaHHbIM 3apybeXHbIX UCCNeOBaHWIA, BO
BPEMA aHeCcTe3nn NaLMeHTOB NOXKWUIONO U CTapyecKoro Bo3pacTa npu
MOBWIM3ALMOHHbIX ONEPATUBHbBIX BMELLATENbCTBAX HA KOHEUHOCTAX
6e3 npengapuTenbHOTO NpeaynpexaeHns 60neBbIX HEPBHbLIX CTH-
My/I0B, MCMONb30BaHUE TPAAMLMOHHbBIX METOA0B BOCCTAHOB/IEHMA
MOXKET NPUBECTU K IMOLIMOHANBHOMY AUCKOMPOPTY M NCUXMYECKUM
paccTPoOiMCTBaM M3-3a aKTUBALMM OTPULIATENbHBIX IMOLMOHANBHDBIX
obnacreii rmnotanamyca [8].

Bnarogapa MmecTHoaHecTesupytolwemy 3OPeKTy NpoaEHHON
N/IEKCYCHOW 6/10KaZbl COKPALLAKOTCA CPOKM NPebbiBaHWA MaLUEHTOB
B CTaLlMOHape, YMEHbLLIAETCA UCNONb30BaHUE APYTHX IEKAPCTBEHHBIX
npenapaTtos, HanpuMmep NPOTUBOPBOTHbLIX CPEACTB U HECTEPOUIHDIX
npoTMBoBocnanmTenbHblx cpeacte (HMBC), KoTopble 3ayacTylo uc-
nosb3ytoT nocne 06e3601MBaHMA NaLMeHTa ¢ NOMOLLbo obLLel aHe-
cte3un [9]. Takum 0bpasom, NPoaNEHHAA permoHapHas aHecTe3us 1
aHanbresna ¢ KOMPOPTHON GUKcaLMel KaTeTepa HanpAMYy BAUAET
Ha yA0BNETBOPEHHOCTL NaLMeHTOB B cTaulmoHape [10].

LLENb UCCNEQOBAHUA

PaspabotaTb ¥ NPUMEHWUTb B KIMHMYECKON MpaKTUKe cnocob
OLLEHKM, MO3BONAIOLLMIA MO UTOraM aHKETUPOBAHUA MALMEHTOB U Me-
JOVLMHCKOTO nepcoHana BblbpaTb Hanbonee onTMManbHbIN NO ypoB-
Hio KomdopTa, 3OGEKTUBHOCTU U YA0H6CTBY Cnocob dUKcauum Katete-
pa npu nposegeHum MNBIMC 13 HagKAYMYHOTO JocTyna.

MATEPUAN U METOAbI

MccnenosaHve 6bl10 NPOBEAEHO HA rpynre NauWeHToB, KOTO-
pbiM BbIM BbINOAHEHBI ONepaLLyy No NOBOAY NEPeoOMOB NieveBoi
KOCTM 1 KocTeii npeanaedbs. NBMNC nposoannach B BUAE NOCTOAHHOM
nAn 6ONOCHOM MHPY3UM pacTBopa ponuBaKkanHa 2 mr/mn B fose 2-4
mr/uac (48-96 mr/cyT) B TeyeHwue oT 2-x 40 4-x cyTOK. pu NnpoBeaeHUM
MBMNC 8 3aBMcMMOCTH OT criocoba duKcaLmm KaTeTepa B HaAKNOUNY-
HoOW 06/1aCTV MaLMeHTbl BblM pa3aeneHbl Ha TPU rpynnbl: GUKcaLmus
C MOMOLLbIO NNACTbIPHOW HaKkNerky — nepsas rpynna (31 nauueHT),
cneumanbHbIM GUKCUpYIOLWMM ycTpoiicTBom B. Braun Perifix® — To-
pas rpynna (33 nauueHTa) U TYHHENMPOBAHMEM MOZ, KOXKEW NOAK/0-
UMYHOM 0bnacTh ¢ GopMMPOBAHMEM MOLKOKHOW METAN KaTeTepa —
TpeTba rpynna (34 nauunenta).

KnnHuko-gemorpaduryeckme napameTpbl no rpynnam npesacTas-
NeHbl B Tabn. 1.

ConytcTytowyto natonormio umenn 100% naumeHToB BO BCEX
Tpéx rpynnax. Mpu cpaBHeHUM MaLMEHTOB B MCCAeLyeMblX rpynnax
no nony (p=0,98), Bo3pacty (p=0,85) u Pu3nMyeckomy COCTOAHUIO
(p=0,815) cTaTUCTMYECKM 3HAUMMOM PasHULLbI He BbISIBNIEHO.

[nsa onpesenenvs Hanbonee KOMOPTHOTO ANS MALMEHTa, -
beKTMBHOrO 1 yA06HOTO ANA NepcoHana, OCyLLECTBAAIOLLErO 3KCMya-
Tauuto KaTeTepa, cnocoba dukcauum katetepa s NBMNC Hamm bbiin
€03/aHbl ABe aHKeTbl. MepBan aHKeTa NpeAHa3HaueHa 41A NaUyeHTa,
r4e OH OLeHMBaeT ypoBeHb KomdopTa npu GUKcaumm KateTepa, BO
BPEMA CMEHbl NAACTbIPHOW HaKNEMKM UAn GUKCUPYIOLLEro yCTpoi-
CTBA, @ TaKXKe NpU MPoBeLeHUN MOBUNMN3ALMOHHBIX MepOmnpUATUN
(Tabn. 2). AHKeTa cOCTOMT M3 TPEX KpuTEpUeB. Mo NepBOMY KpUTEPHIO
naLyMeHT NPOBOAMA OLEHKY YPOBHA KOMbOPTA NpW YCTaHOBKE U GUK-
cauwmm Katetepa ana MBMNC. Mo BTOpOMy KpUTEpUIO NaLMEHT OLEHW-
Ba/l ypoBeHb KoMdOopTa BO BPEMS MPOBEAEHUS MOBUIN3ALMOHHbIX

sia. Several studies combined provide compelling evidence that
when elderly and senior patients undergo mobilization surgeries
on their limbs without prior notification of painful nerve stimuli,
relying solely on conventional recovery techniques can result in
emotional distress and psychological issues due to the stimula-
tion of negative emotional regions in the hypothalamus [8].

The prolonged plexus block has a local anesthetic effect that
helps reduce the length of hospital stay for patients. It also de-
creases the need for other medications, such as antiemetics and
nonsteroidal anti-inflammatory drugs (NSAIDs), that are typically
used after pain relief from general anesthesia [9]. Prolonged re-
gional anesthesia, analgesia, and secure catheter fixation directly
influence patients' overall satisfaction during their hospital stay
[10].

PURPOSE OF THE STUDY

To develop and implement an assessment method for clini-
cal practice that involves surveying patients and medical person-
nel to determine the most comfortable, efficient, and convenient
method of catheter fixation during extended BPB.

METHODS

The study focused on a group of patients who had under-
gone surgical procedures for upper arm and forearm bone frac-
tures. Extended BPB was used to manage their pain, involving
the continuous or intermittent bolus infusion of a ropivacaine
solution at a concentration of 2 mg/ml. The infusion was adminis-
tered at 2-4 mg/hour (48-96 mg/day) for 2 to 4 days. The patients
were categorized into three groups based on the method of cath-
eter fixation in the supraclavicular region: Group 1 of those with
catheter fixation using an adhesive patch (31 patients), Group 2
of those using the B. Braun Perifix® catheter fixation device (33
patients), and the Group 3 had the catheter fixed with a subcu-
taneous tunnel and loop (34 patients). The study also presented
clinical and demographic parameters by groups in Table 1.

In the study involving three groups of patients, it was ob-
served that all participants had additional health issues. After
comparing the groups based on gender (p=0.98), age (p=0.85),
and physical fitness (p=0.815), no significant differences were
found.

Two questionnaires were developed to determine the most
suitable catheter fixation method for extended BPB; the first
guestionnaire, designed for patients, aimed to evaluate their
comfort level during catheter fixation, adhesive patch or fixing
device replacement, and mobilization (as shown in Table 2). The
assessment questionnaire includes three critical criteria. The first
criterion evaluates the patient's comfort level during catheter
fixation for the extended BPB. The second criterion assesses the
patient's comfort during physiotherapy for early mobilization,
including positioning, verticalization, therapeutic, and rehabilita-
tion activities. The third criterion focuses on the patient's comfort
while replacing adhesive patches or fixing devices.

Patients provide feedback on their discomfort using a three-
point scale, where 1 point indicates severe discomfort at the
catheter site, 2 points signify moderate discomfort that the pa-
tient can tolerate, and 3 points suggest that the patient experi-
ences no discomfort at the catheter site.

The effectiveness and convenience of the catheter fixing
method for extended BPB were evaluated using a questionnaire
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Tabnuya 1 CpasHUMesnbHAA XAPAKMePUCMUKA UCC1e0yembix
2pynn no nosy, cpedHeMy 803pacmy U KAaccy husu4eckozo
COCMOoAHUA o WKane ASA

Table 1 Treatment groups patient demographics and physical fitness
classification according to the ASA scale

Knacc ASA

CpepaHuii Bo3pacT, net ASA class

My HeH Mean age, years
I} 1

Males Females
| rpynna (n=31) o o N . .
Group 1 (n=31) 14 (45.2%) 17 (54.8%) 57.55+5.56 15 (48.3%) 16 (51.7%)
Il rpynna (n=33) o 0 . .
Group 2 (n=33) 15 (45.5%) 18 (54.5%) 58.78+3.39 18 (54.5%) 15 (45.5%)
Il rpynna (n=34) o o N ) .
Group 3 (n=34) 16 (47.1%)  18(52.9%) 54.86£0.21 19(55.9%) 15 (44.1%)

p >0.05 >0.05 >0.05* >0.05 >0.05

NpumeYaHws: p — CTaTUCTMYECKan 3HAUMMOCTb Pa3NYMiA NOKasaTenel Mexay Bcemy rpynnamu (no Kputepuio Xu-Kagpar ¢ nonpasKoit BoHpeppoHm); * —no kputepuio

Kpyckana-Yonnuca

Notes: p — the statistical significance of differences in values between all groups (according to the Chi-square test with Bonferroni correction); * —according to the Kruskal-

Wallis test

MeponpUATUIA (CMEHa NOMOXKEHUA TeNa B KPOBaTH, BEPTUKANN3ZALLMA,
nposefeHve nevebHol GU3KYALTYPbl U PeabUanTaLMOHHBIX MEPO-
npvatuit). Mo TpeTbemy KpUTEpPUIO NALMEHT OLEHUBAN YPOBEHb KOM-
dopTa BO BPEMA CMEHbI MIACTbIPHOWM HAKNEMKU WU CreLnanbHoro
bUKCMPYHOLLLETO YCTPOICTBA.

OueHKY MaLMeHT NPoBoAWA No TpéxbannbHoi wkane: 1 6ann
— 3TO MUHUMaNbHAA OLLeHKa, KOTOPaA O3Ha4YaeT, YTO NauueHT Ucnbl-
TbiBa/ HEMPUATHbIE OLLYLIEHUA B MecTe duKcaLum KaTeTepa; 2 banna
— 3TO CpeAHUI YPOBEHb OLLEHKM, KOTOPbIV 03HAYAET, YTO NALMUEHT MOT
TepneTb HeyA06CTBa, M OHW Er0 CUABbHO He Becnokounu; 3 6anna —3To
MaKCUMasbHbIA YPOBEHb OLLEHKM, KOTOPbIV 03HAYaeT, YTo MaLMeHTa
HUYero He 6ecrnokomno B mecTe GUKcaLMm KaTeTepa.

[ns oueHKM apdeKTUBHOCTM M ya06CTBa cnocoba GpuKcaLmm Ka-
TeTepa gn1a MBMNC ncnonb3osanack aHKeTa, KOTOPYHO 3aMO/HAN Bpay,
NPOBOAMBLUMIA YCTAaHOBKY KaTeTepa M OCYLLECTBABLUMIA €ro KCnya-
Taumio (Tabn. 3). B AaHHOM aHKeTe TaKKe UMeeTca Tpu Kputepus. Mo
NepBOMY KPUTEPHUIO Bpay YKa3biBasl BPeMs, KOTOpoe bblaio 3aTpayeHo

completed by the doctor who inserted and managed the catheter
(as shown in Table 3). The questionnaire included three criteria.
The first criterion assessed was the time needed to fix the cath-
eter using one of the above methods. The second criterion eval-
uated the time spent replacing the adhesive patch or adjusting
the device. The third criterion focused on the size of catheter dis-
placement and its impact on the quality of pain relief during use.
Each criterion was rated on a three-point scale. A score of 1 indi-
cated that the time spent on fixing the catheter and changing the
adhesive patch or adjusting the device was more than 7 minutes,
and catheter external dislocation of more than 15 mm, leading to
catheter displacement and cessation of anesthesia, necessitating
a change in postoperative pain relief management. A score of 2
was given when the time spent on fixing the catheter and replac-
ing the adhesive patch or adjusting the fixing device was between
3 to 7 minutes, and the external dislocation was more than 10 to
15 mm, requiring additional anesthesia and measures to secure

Tabauya 2 AHkema «OueHKa Komgopma nauueHma npu gukcayuu kamemepa 014 MBC naacmelpHol Haknelkol, pukcupyrowum ycmpod-
cmeom Perifix®, myHHenuposaHuem nod Koxcel NoOKAYUYHOU 0b1acmu ¢ hopmupo8aHuUem NOOKOHHOU hemau Kamemepa»

Bannbi
¢uKcauum Katetepa

1 6ann, MMHMMaNbHbIN YPOBEHb
(HenpuATHbIE OWYLWEHMUSA)

2 6anna, cpegHUN ypoBeHb (MoxeTe
TepneTb UaAu Bac 3To cuNbHO He
6ecnokouT)

3 6anna, MakCMMasbHbI YPOBEHb
(Bac Huyero He 6ecnokouT)

KomdopT npu ycraHoBKe 1

KomdopTt Bo Bpemsa cmeHbl
NAACTbIPHOWU HAKNEUKM,
cneumanbHOro
duKcupylowero yctpoicTea

KomdoopT npu nposegeHmn
MO6MANU3ALNOHHBIX
meponpuaTuii

Table 2 Patient catheter fixation-associated discomfort score during extended BPB with an adhesive patch, a Perifix® catheter fixation, and
subcutaneous tunneling with a loop in the subclavian region — Questionnaire

Catheter fixation

1 point, severe discomfort
2 points, moderate discomfort
3 points, no discomfort
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Tabauya 3 AHkema «OueHKa ahpekmusHocmu u ydobecmaa npu pukcauuu kamemepa 014 NBIC naacmelpHol HakneldKou, GUKCUPyOULUM
ycmpolicmsom Perifix®, myHHenuposaHuem nod Koxcell noOKYuYHOU 0baacmu ¢ hopmuposaHuem NoOKoXHOU nemau Kamemepa»

Auvcnokauua KaTteTepa npu ero

3aTpayeHHoe Bpems Ha CMEHY
aKcnayaTauum

NNACTbIPHOM HAaKNEUKU UIN
GUMKcUpyloLero ycTpoiicTaa

3aTpayeHHoOe Bpemsa Ha

Bbannbi
¢uKcaumio KaTeTepa

1 6ann

. bonee 7 mnH
(MUHMManNbHbIN)

Pasmep HapyKHOM
ANCNOKaLMK 1 ero
XapaKTepucTuKa

bonee 15 mm
(BbINageHue KaTeTepa)

Bonee 7 muH

Bonee 10 mm ao 15 mm

2 6anna bonee 3 muH po bonee 3 muH o

. (KNMHMYECKM 3HAUMMan
(cpegHuin) 7 MUH 7 MUH

aucnokaums)
Ot 0 mm go 10 mm (kam-
3 6anna OT 0 MuH 0 3 OT 0 MmuH o 3 A (
o HUYECKN He3HauUMmas

(makcmanbHbIN) MWH MUH

OUCNoKauus)

Table 3 Catheter fixation clinical effectiveness efficacy score during extended BPB with an adhesive patch, a Perifix® catheter fixation, and
subcutaneous tunneling with a loop in the subclavian region — Questionnaire

Points

Catheter fixation time
- o >7 min
(minimum)
2 points .
(average) >3-7 min
3 points .
(maximum) Bl

Ha QuKcaLumto KaTeTepa O4HMM M3 crnocobos. BTopolt Kputepuii — 3to
BPEMSA, 3aTPaYeHHOE Ha CMeHY NIACTbIPHOM HAKNEMKM Unm GUKCUpy-
IOLLEro YCTPOWCTBa. Mo TPETbeMY KPUTEPUMIO BPay yKasblBas pasmep
[AMCNIOKALMM KaTeTepa U BAUAHWE Pa3Mepa AWUCI0KALMKU HA KauecTBo
06e360/1MBaHNA NpU €ro akcnayaTaumu. Kaxablii U3 Kputepues Bpay
oLeHnBan no TpéxbannbHow WKane. 1 6ann ABNAETCA MUHUMANbHOWM
OLLEHKOW U MPUCBaMBaCA B TOM C/Iy4ae, KOraa BPEMS, 3aTpayeHHoe
Ha OMKcaLMIO KaTeTepa M CMEHY NACTbIPHOM HAKNEMKU Uan Guk-
CUPYIOLLEro YCTPOWCTBA, COCTaBAANO bonee 7 MUHYT, @ TaK e npu
pa3mepe HapyKHOW ancioKaumm 6onee 15 Mmm, 4To COOTBETCTBOBAO
BbINAAEHMIO KaTeTepa U NpeKpalleHnto 06e360MBaHUA W, COOTBET-
CTBEHHO, TPe6OBANO U3MEHEHWS TAKTUKM NPU NPOBEAEHUN NOCIE0-
repaumoHHoro 06e3boamBaHuA. 2 6anna ABNAETCA CPeLHEN OLEHKOM
1 NPUCBaMBAOCh B TOM C/lyyae, KOraa Bpems, 3aTpayeHHoe Ha GpUK-
CaLlMIo KaTeTepa U CMeHY NAACTbIPHON HAaKIENKM UAK UKCUpYLOLLEro
YCTPOWCTBA, COCTABAAMO OT 6osiee 3 A0 7 MUHYT BK/OUUTENBHO NpK
pasmepe HapyKHOMN AMUCIOKaLuumn B npesenax ot 6onee 10 go 15 mm
BK/IOUNTENBHO, YTO XapaKTepU30BaNoCh KaK KIMHUYECKM 3HauMMas
ZMCNOKaLMA KaTeTepa, YTo TpeboBano AononHUTENbHOTO 06e360/11-
BaHUA U JOMNOJHUTENbHBIX MEP AN ycuneHns GUKcaumm Katetepa. 3
6anna — 3T0 MaKcManbHbI YPOBEHb OLLEHKM, KOTOPbIM NMpUcBanBan
BPay B TOM C/ly4ae, ec/iv Bpems, 3aTpadeHHoe Ha GUKcaLuio KaTeTepa
1N CMeHy NIACTbIPHOW HaKEMKMN MAKN GUKCUPYIOLLETO YCTPOMCTBA, CO-
cTaB/IAM0 oT 0 10 3 MMHYT BK/IKOUYUTE/IBHO M MPU pasmepe Hapy»KHOM
ancnokauum ot 0 o 10 Mm, 4TO XapaKTEPU30BaI0Ch KaK KNMHUYECKU
He3HauvMMas AMCI0KaLMA KaTeTepa U He TpeboBanoCh AOMNONHUTENb-
HbIX Mep du1KcaLmu.

Adhesive patch/fixing
devices replacement time

Questionnaire criteria

Intraoperative catheter external
dislocation and its characteristic

>7 min >15 mm (catheter loss)

. >10-15 mm (clinically

>3-7 min significant dislocation)
0-3 min 0-10 mm (clinically

insignificant dislocation)

catheter fixation. A score of 3 was assigned when the time spent
fixing the catheter and replacing the adhesive patch or adjusting
the device was between 0 to 3 minutes, and the external disloca-
tion was 0 to 10 mm, indicating a clinically insignificant catheter
dislocation where no additional fixation was needed.

Following the completion of the questionnaire, the total
points gathered from both the patient's and the doctor's respons-
es were tallied. If the total points fell within the range of 15 to 18,
it was determined that securing the catheter for extended BPB
via the supraclavicular access was optimal in comfort, efficiency,
and convenience. If the total points ranged from 11 to 14, it was
concluded that this fixation method was satisfactory in comfort,
efficiency, and convenience. If the total points ranged from 6 to
10, it was determined that this fixation method was unsatisfacto-
ry in comfort, efficiency, and convenience.

Following the discontinuation of continuous analgesia, pa-
tients and medical personnel utilizing the extended BPB catheter
were requested to complete a comprehensive questionnaire.

It is important to note that patients from all study groups
demonstrated a satisfactory tolerance to the surgical interven-
tion. Postoperative analgesia was administered via extended BPB
catheter using a solution containing ropivacaine at a concentra-
tion of 2 mg/ml, with a dosage range of 4-6 mg per hour.

It is worth mentioning that the study adhered to clinical
standards and the principles outlined in the Declaration of Helsin-
ki. Furthermore, the Local Ethics Committee of City Clinical Hospi-
tal in the town of Kotovsk, Tambov region, Russia, approved this
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Mocne aHKeTMPOBaHMA NPOBOAMIOCH CYMMMPOBaHUE BCeX Mo-
NIYYEHHbIX 6ANN0B U3 aHKET, 3aM0IHEHHbIX NALYEHTOM M Bpadom. Mpu
nosyyYeHun cymmel 6annos ot 15 fo 18 fenanock 3aKkNto4eHre 0 TOMm,
4TO L@HHbIN MeToa duKcaumm Katetepa s MBIMC 13 HagKNHUYNYHOMO
[0CTyna ABNANCA ONTUMA/IbHBIM KaK Mo YPOBHIO KOMOPTa, Tak U No
YPOBHI0 3G deKTMBHOCTM U yaobcTBy. Ecim cymma 6annos coctaBnana
ot 11 go 14, To Aenanock 3aK/YEHME 0 TOM, YTO AaHHbIN MeToa GUK-
CaLuMu ABNANCA YAO0BAETBOPUTENBHBIM Kak MO YPOBHIO KOMOPTa, TaK
1 10 YPOBHI0 3G EKTUBHOCTU M ya06cTBa. Mpn cymme 6annos ot 6 go
10 fenanocb 3aKAYEHUE O TOM, YTO AaHHbIA MeToh dUKcaLun AB-
NANCA HeyA0BAETBOPUTENBHBIM M MO YPOBHIO KOM$OPTa, MO YPOBHIO
addeKTMBHOCTM U yao06CTBa.

MauneHTaM M MeaMUMHCKOMY MepcoHasy, OCYLLECTBAABLLEMY
aKkcnayaTaumto Katetepa gns MBMC, 6bi10 NpeanoKeHo 3anoaHUTb
aHKeTy, Noc/e NpeKpaLleHnsa npoanéHHoro obesbonmneaHus.

MaumeHTbl BCEX McCneayemblx rpynn onepaTMBHOE BMeLla-
TENbCTBO TMEPEeHEecIn yA0BNETBOPUTENbHO. [locneonepaunoHHoe
obe3bonnBaHue nposoaunocs B suge MNBMNC pacTBOpom ponueakam-
Ha 2 mr/mn B f03e 4-6 mr/uac.

MccnefosaHne NpoBOAMAOCH B COOTBETCTBUM C KAMHUYECKUMM
CTaHAAPTaMM 1 MPUHLMNAMM XeNbCUHCKOM AeKknapaumum. JIoKanbHbIN
3TUYECKMI KoMMTET TOPOACKON KNMHMYecKoW 6obHMLbI T. KOTOBCKa
006pun NpoBeAeHME HACTOALLErO UccaefoBaHuaA (npoTtokon Ne 4 ot
21.09.2022 r.). Bce y4aCTHMKM MCCNefoBaHMA Aanu Jo6poBo/bHOE
NUCbMEHHOE COrNacKe Ha y4acTue B UCCNea0BaHUM.

CraTucTnyeckas 0bpaboTka NosyYeHHbIX AaHHbIX OCyLLecTBe-
Ha ¢ nomoubto nporpammsbl «Statistica 10.0» (StatSoft Inc., USA).
MocKonbKy pacnpeaeneHe GONbLUIMHCTBA MPWU3HAKOB OTAMYANOCH
OT HOPManbHOro (MpoBepKa No Kputeputo LLiannpo-Yunka), AaHHble
npeacTaBneHbl B BUAE MmeamnaHbl U 25% v 75% keaptunen (Me [Q25;
Q75]). CraTuCTUYeCcKas 3HAYMMOCTb Pa3NMYMA TPEX rpynn Ans Ko-
NINYEeCTBEHHbIX NapameTpoB (Bo3pacT, 6annbl aHKeT) oLeHMBanach ¢
ncnonb3oBaHnem Kputepusa Kpyckana-Yonnuca, Ans KauyecTBEHHbIX
(non, knacc ASA) — ¢ nomoLupto Kputepma Xu-keagpar (x?) ¢ nonpas-
Kol BoHdeppoHU. Pasnnumna NPUHUMANUCh CTaTUCTUYECKM 3HAYUMbI-
mu npwm p<0,05.

PE3YNbTATbI

AHanu3npys aHKeTbl y 31 naumMeHTa NepBoi rpynmbl, y KOTOPbIX
duKcauma Katetepa gna MBMC 6bina NpoBefeHa NAACTbIPHOM Ha-
KNENKON, BbIN0 BbIABNEHO, YTO OHW HE MUCMbITbIBAAW AUCKOMdOpTa
npu ycTaHoBKe U duKcaumm Katetepa. OfHaKO KOMPOPT NaLMEHTOB
BO Bpems NpoBeAeHWUs MOOWUIN3ALMOHHBIX MEPONPUATUIA U BO Bpe-
M#A CMeHbl NAACTbIPHON HaKNeNKM Bbln MUHUMaNEH. B BonblunHcTBE
CNly4aeB NPOUCXOAMO BbINAAEHUE UM 3HAUMMAA KIMHUYECKan auc-
NOKauusa KateTepa, 06e36011MBaHMe OblN10 NPOAO/IKEHO C UCMONb30-
BaHuem HIBC.

Y 33 nauuMeHTOB BTOPOWM rpynmbl, Y KOTOPbIX ¢uKcaumsa bblia
npoBefeHa cneumanbHbiM - GUKCUpyoWmMM  ycTpoiictBom  Perifix®,
YCTaHOBKA M dUKcaLMa KaTeTepa ANA NaLMeHToB bblna KompopTHa.
OfHaKo, BBUAY KIMHUYECKM 3HAUMMOM ANCIOKALLMK KaTeTepa, Tpebo-
Ba/I0Cb NPUHATME Mep B LieNAX NMPOLONKEHMA fabHeNwero 0b6e360-
NIMBaHUA B BUAE YBEMYEHWUS 403bl MECTHOTO aHecTeTuKa. Komdopt
NaLyMeHTOB BO BpemA NpoBeaeHUA MOBUAN3ALLMOHHBIX MepONpUATUIA
1 BO BPEeMSA CMeHbI GUKCUPYHOLLLETO YCTPOICTBA Bbl CPeaHMIA.

34 naumeHTa TpeTbe rpynnbl, y KOTOPbIX GuKcaumsa bblna npo-
BEE€Ha TYHHEeNMPOBAHWEM TMOf, KOMXeW MOAKMOUMYHOWM obnactv ¢
bopmMpoBaHMEM NOAKOXKHOW NETAM KaTeTepa, NPW 3anOSIHEHWUM aH-
KeT OTMeYasM HaumeHbLWUiA KoMOPT NpU yCTaHOBKe U dUKcaLmm
KaTeTepa, HO HEOCMOPMMbIE NPENMYLLECTBA S@HHOIO cnocoba dpuKca-
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study (Protocol No. 4, dated September 21, 2022), and all par-
ticipants provided voluntary written consent to participate in the
research.

The obtained data were computed by Statistica 10 (StatSoft,
Tulsa, OK, USA). Since the distribution of most values differed
from normal (according to the Shapiro-Wilk test), the data are
presented as a median and 25% and 75% quartiles (Me [Q25;
Q75]). The statistical significance of differences between the
three groups (age, questionnaire scores) was assessed using the
Kruskal-Wallis test for quantitative data, and qualitative data
(gender, ASA class) were analyzed using Pearson's chi-squared
with Bonferroni correction. A p-value less than 0.05 was consid-
ered to be statistically significant.

RESULTS

The analysis of questionnaires from 31 patients in the first
group revealed that the extended BPB catheter fixed with an adhe-
sive patch resulted in minimal discomfort during mobilization mea-
sures and patch replacement. However, there were cases of cathe-
ter dislocation and the need for continued pain relief using NSAIDs.

In the second group of 33 patients, the installation and fix-
ation of the catheter using a Perifix® catheter fixation device was
comfortable. However, significant catheter dislocation required in-
creased doses of local anesthetic for continued pain relief. Patient
comfort during mobilization and device replacement was average.

The third group of 34 patients had the catheter fixated by
subcutaneous tunneling and reported the least comfort during
installation and fixation. However, they experienced no discom-
fort during mobilization, and postoperative pain relief was con-
tinued without altering the dose of local anesthetic or requiring
additional NSAIDs.

Upon reviewing the completed questionnaires by the med-
ical staff, it was observed that the first group of patients (n=31)
who had their catheters fixed with a patch experienced a wide
range of fixing times, ranging from 0 to 3 minutes. However,
changing the patch on the second day required more time. The
fixing patch often resulted in significant hemorrhagic discharge,
compromising the adhesive properties of the fixing device and
causing clinically substantial dislocation of the catheter, ranging
from more than 10 mm to 15 mm, or even complete dislocation
of the catheter, which necessitated its removal. These complica-
tions led to the cessation of anesthesia, requiring the removal of
the dislocated catheter, administering antiseptic treatment, and
applying an aseptic dressing, thereby increasing the time needed
to change the adhesive patch.

In contrast, the second group of patients (n=33) had their
catheters fixed using a special Perifix® catheter fixation device,
significantly reducing the time required for catheter fixation to no
more than 1 minute. However, the size of the catheter dislocation
during the change of the fixing device ranged from more than 10
mm to 15 mm, which was considered clinically significant. The av-
erage time spent on changing the fixing device was 3 to 7 minutes,
as it required careful handling to prevent an increase in the size of
the catheter dislocation during these activities.

In a study involving three groups of patients, the third group
(n=34) underwent a more complex procedure for catheter fixa-
tion. The catheter was tunneled under the skin of the subclavi-
an region, creating a subcutaneous loop. This method required
more time for fixation and was associated with minimal patient
comfort. However, the catheter dislocation was clinically insignif-
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LMK B TOM, YTO BO BPeMA MOBW/IM3ALMOHHbBIX MEPONPUATUI NaLMeH-
Tbl He WCMbITbIBaAW anckomoopTa. MocneonepauyoHHoe 0besbonu-
BaHWe B BUAE NPOANEHHOMN NNEKCYCHOW 610Kaabl BbII0 MPOAONKEHO
6€e3 U3MeHeHUA [03bl MECTHOMO aHECTeTUKa U Be3 LONONHUTENBHOMO
obe3bonunsaHusa HIMBC.

MpoBesA aHanW3 aHKeT, 3aMO/HEeHHbIX MeAWLMHCKUM Mnepco-
HanoMm, 6bI10 YCTAaHOBNEHO, YTO: B NEPBOV rpynne naumeHTos (n=31),
KOTOPbIM GUKCaLMA KaTeTepa Oblia NPoBeZAEHa NAACTbIPHOW HaKneil-
KW, Bpems, 3aTpayeHHoe Ha duKcaLmio KaTeTepa, cocTasnsno ot 0 fo
3 mMuHYT. OAHaKO BPeMeHU ANA CMeHbl NAACTbIPHOW HaKNenku Tpe-
60Baiocb 6O/bLLE, TAK KaK BO BPEMA CMEHbI GUKCUPYIOLLETO YCTPOI-
CTBa, NPOBOAMMOM HA BTOPbIE CYTKM, MO GUKCMPYIOLLEN NAACTbIPHOWM
HaKnerKoM 3a4acTyto bbl10 06MIbHOE KONMYECTBO reMOppParmyecko-
ro OTAENAEMOro, YTO 3HAUYUTENbHO HapyLUano aAresnBHble CBOMCTBA
bVKCUpYIOLLEro YCTPOWCTBA M MPUBOAMAO K KAMHUYECKU 3HAYMMOM
JAncnoKaumm katetepa (ot 6onee 10 mm 1o 15 Mm), unum faxe K aucno-
Kauuu KaTeTepa 6onee 15 mMm, 4TO ABAANOCH BbiNaZeHUEM KaTeTepa.
Npogonxatb 06e3601MBaHVE TakMM 06pa3om ObII0 HEBO3MOKHO, U
TpeboBanoch yaaneHve AUCIOLMPOBAHHOTO KaTeTepa, aHTUcenTuye-
CKas 06paboTKa MecTa CTOAHWA KaTeTepa U HaNOKEeHNA acenTUYECKoN
NOBA3KU, 3TV MEPONPUATUA YBENUYUBAAM BPEMS CMEHbI NNACTbIPHOM
HaKNemnKku.

Y BTOpO# rpynnbl naumeHToB (n=33) ¢puKcaums bbina nposeaeHa
cneupanbHbIM GUKeHpyoLLmMm yeTpoiicTBom Perifix®, n Bpems, 3aTpa-
YeHHoe Ha dUKcaLmio KaTeTepa, OblI0 MUHUMANbHBIM, 3aHUMANO He
6onee 1 MUHyTbI. Pasmep AMCIOKaLMM KaTeTepa Npu CMeHe GUKCUpY-
FOLLLErO YCTPOMCTBa BapbupoBan ot 6onee 10 go 15 mm, 4to 6bin0 oue-
HEHO, KaK KMHMYECKM 3HAa4YMMan AMCnoKauma. Bpems, 3aTpayeHHoe
Ha cMeHy OUKCMPYIOLLLETO YCTPOMCTBa, bblNo cpeaHum — bonee 3 o
7 MWHYT, TaK Kak TpeboBanacb MakcMManbHas OCTOPOXKHOCTb, YTOObI
BO BPEMA 3TUX MepONpuUATUIA He YBENMYMBANCA Pa3MEP AWUCIOKaLLMK
KaTeTepa.

Y naumeHToB TpeTbeit rpynnbl (n=34) dukcauma bbina nposese-
Ha Npv MOMOLLM TYHHENMPOBAHWA KaTeTepa MOA, KOXKEeN NOAK0UNY-
HOM 06n1acTh ¢ GopMMpPOBAHMEM NOLKOKHOM NeTaM KaTeTepa. Bpems,
3aTpauMBaemoe Ha GuKcaumio Katetepa, bbino Honblue, Yem B | u I
rpynnax, Tak Kak aTa MaHunynauus 6onee TeXHUUYECKM CNOXHasA, U
KombOopT NaLMeHTa Npu 3ToW MaHUNYAALMK Bbin MUHUManeH. OfHa-
KO, AMCKNOKaLMa KaTeTepa bblna ot 0 o 10 MM, YTO ABASNOCH KIUHK-
YeCKM He3HAYMMOM AMCNOKaLMel. Bpema, 3aTpaunBaemoe Ha CMeHy
NNACTbIPHON HaKNeWKK, Bbi10 MUHUMANbHBIM, TaK Kak KaTeTep Obinl
HaZEXHO GUKCMPOBAH NOA, KOXKEN NOAKNOUYMYHOI 061acTu.

Mpu cymmmpoBaHun 6annos obeumx aHKET B MepBOM rpynne
obuan cymma coctasuna ot 6 4o 10 6ann0B. 3TO 03HAYAET, YTO Me-
Toa duKcauum Katetepa gna MBMC naacTbipHON HakNeKoW ABAAACA

Tabauya 4 CpasgHeHue aHKem nayueHmos, aHkem mMmeoulyUHCKo20
nepcoHasna u cymMmmsi 641108 GHKeM NAyUEHMOo8 U MeEOUUUHCKO20
nepcoHana, Me [Q25; Q75]

bannbi | rpynna
Points Group 1 (n=31)
Bannbl aHkeT naumeHTOB 4.0

Scores of patients’ questionnaire [4.0; 5.0]

bannbl aHKeT MeauLMHCKOro nepcoHana 3.0
Scores of medical staff questionnaire [3.0; 4.0]
Cymma 6annos aHKeT NauneHToB m

MeaMUMHCKOro nepcoHana 7.0

Total score of patient and medical staff [7.0; 10.0]
questionnaires

icant, ranging from 0 to 10 mm. The time required for changing
the adhesive patch was minimal due to the secure fixation of the
catheter under the skin of the subclavian region.

Upon analyzing the questionnaire scores, it was found that
the first group rated the comfort, efficiency, and convenience of
catheter fixation with a patch as unsatisfactory, with a total score
of 6 to 10 points. The second group scored 11 to 14 points, in-
dicating a satisfactory rating. The third group scored 15 to 18
points, reflecting optimal comfort, efficiency, and convenience.
These results are detailed in Table 4.

DiIScuUsSION

After conducting a comprehensive study to identify the
most effective method of securing the catheter for extended BPB,
we engaged patients and medical personnel to assess the com-
fort, efficiency, and convenience of various fixation methods. The
study revealed that subcutaneous catheter tunneling to form a
subcutaneous loop in the subclavian region was the most optimal
fixation method. It was noted that there is no ideal method of
fixing the catheter for extended BPB, particularly in anatomical-
ly challenging areas such as the supraclavicular fossa. Standard
fixation methods, such as adhesive patches and special fixing
devices, were technically simple and comfortable during initial
fixation but did not provide sustained comfort for patients and
were deemed ineffective and inconvenient for staff. On the other
hand, tunneling the catheter, while technically more complex and
time-consuming, offered undeniable advantages for long-term
use, particularly with an extended plexus block. Furthermore, sta-
tistically significant differences were observed when comparing
the scores from both questionnaires, indicating the superiority of
subcutaneous tunneling of the catheter in the subclavian region.

CONCLUSION

We developed specialized questionnaires to gather feedback
from patients and medical staff regarding the comfort and effec-
tiveness of different methods for securing and operating a cathe-
ter for extended BPB via supraclavicular access. By analyzing the
data obtained from these questionnaires, we can make informed
decisions about the most comfortable and efficient method for
catheter fixation. Our study revealed that subcutaneous catheter
tunneling for extended BPB in the subclavian region with the cath-
eter loop is the most optimal fixation method based on the results.

Table 4 Comparison of scores obtained from patient questionnaires,
medical staff questionnaires, and the combined scores of patient and
medical staff questionnaires (Median [Q25; Q75]

Il rpynna 1l rpynna p
Group 2 (n=33) Group 3 (n=34)

6.0 8.0 H=53.3
[5.0;7.0] [7.0; 8.0] p<0.001
6.0 8.0 H=81.5
[5.0;7.0] [8.0;9.0] p<0.001
12.0 16.0 H=83.6
[11.0; 13.0] [15.0; 17.0] p<0.001

MpumeyaHme: p — CTaTUCTUYECKAA 3HAYMMOCTb pasanwﬁ no kputeputo Kpyckana-Yonnuca

Note: p — statistical significance of differences according to the Kruskal-Wallis test
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Hey[l0BNIETBOPUTENIbHBIM MO YPOBHIO KoMdopTa, IGPEeKTUBHOCTU U
yoobctea. Mpy cymmmnpoBaHnm 6annos 0b6enx aHKeT BO BTOPOW rpyn-
ne obLwan cymma coctasuna ot 11 no 14 6annos, cteneHb KompopTa,
3pdEeKTUBHOCTM M ya06CTBa OblNla OLLEHEHA KaK YA0BETBOPUTE/IbHAS.
W, HaKoHeL, Npu CNOXKeHUM 6annoB aHKET B TPETbEN rpynne obLas
cymma coctasuna ot 15 fo 18 6annos, creneHb KomdopTa, sdpdek-
TMBHOCTU M ya06CTBa OblNa OLEHEHa Kak onTWManbHas. Pesynbtatsl
HarA4HO NpeacTaBeHbl B Tab. 4.

OBCYXAEHUE

B pesynibTate NpoBEAEHHOMO UCCIEA0BAHUA B LIENAX ONpeaene-
HWS ONTUMasIbHOTO cnocoba dukcaumm Katetepa ana NMBMNC meTogom
aHKeTUPOBaHMA NALMEHTOB U MEAULIMHCKOTO NepcoHana, onpeaerne-
HWS cTeneHn KomoopTa, 3GPEeKTUBHOCTM U ya06CTBa GUKCaLLMM onpe-
[lenéH Havbosnee onTUMasbHbIN cnocob duKcauum — TyHHeAMpoBa-
HWE KaTeTepa Moz, KOXKel NOAKIUYMYHON 061aCTh ¢ GOpMUPOBAHMEM
NOAKOXHOM NeTau KaTeTepa. [laHHOe uccaefoBaHUe NOKasano, YTo
HeT naeanbHoro cnocoba ¢ukcaumm Katetepa ans MBMNC, ocobeHHo B
TaKoW aHaTOMMYECKM HeypobHOM 06/1aCcTH, Kak HaZKMOUYMYHAA AMKA.
®uKcaums KaTeTepa CTaHAAPTHbIMM CNOCOBAMM, TAKUMU KaK NaacTbl-
pHble HaKNEeKK, cneLpanbHble GUKCUpYIOLLME YCTPOIICTBA (B Hallem
nccnesfoBaHUM 3To ycTpoicTso Perifix®), HECMOTPS Ha CBOH TEXHM-
YECKYH0 MPOCTOTY M KOMDOPT AN NaLMEHTa BO BpeMsa GUKcaLmu, BO

BPEMA Aa/bHelLlel 3KCMIyaTalummn Katetepa He NpesoCTaBAsAloT Ta-
Ko KOMOPT 4119 NALMEHTOB, HE ABAAIOTCA SPDEKTUBHBIMU U yA06-
HbIMW ANA NepcoHana. TyHHeMpOBaHMe KaTeTepa TeXHUYEeCKn bonee
CNOMHAA MaHUNyNAUMA 1 TpebyeT 6oNblue BPEMEHM, HO TaKoM cno-
cob dUKcaLmm AaET HEOCMOPMMbIE MPEUMYLLECTBA NPY AabHENLWEN
3KCMAyaTaumm, 0COBEHHO MpWU AJ/IUTENbHOW MAEKCYCHOM 6/10Kage.
CTaTUCTUYECKM 3HAUMMble Pa3NnumA, NONYYEHHbIE MPU CPABHEHWUM
CyMMbI 6annos 06emnx aHKeT, TaK e CBUAETENbCTBYIOT O NpenmyLle-
cTBE MeToZa GUKCcaLMM KaTeTepa Npu NOMOLLM TYHHENMPOBAHUSA ero
nop, KoXel NoAKAYMYHOK 0bnacTu.

3AKNIOYEHUE

Mcnonb3oBaHue pa3paboTaHHbIX HamMK aHKET onpoca nauueH-
TOB M MEAMLMHCKOrO NepcoHana no3Bosinao Ham HarsaAHO OLEHWUTb
KOMPOPT A7 NALMEHTOB, a TaKKe 3IPHEKTUBHOCTL U yA0OCTBO PUK-
caLMM M 3KCNAyaTaLmMm TeM UM UHBIM criocobom KaTeTepa g5 MNBMNC
M3 HafKNOYMYHOrO AOCTyna. AHaNM3 AaHHbIX, MOMYYEHHbIX MyTEM
aHKETUPOBAHWA MALMEHTOB M MeAMLMHCKOTO NepcoHana, nomoraer
pewuTb 3aAa4y Bbibopa Havbonee KomdopTHOrO M 3bdeKTUBHOrO
cnocoba duKcaumm KateTepa. Mo pesynsTaTam NpoBefEHHOTo ucce-
[l0BaHWA Havbonee onTMManbHbIM METoZOM bWKCauuu onpeaenéH
cnocob TyHHenMpoBaHua KaTeTepa Ans NBMNC noa Koxew NoaKAUNY-
HOW 061acT1 ¢ GopMMUpPOBAHMEM NOAKOKHOW NETNN KaTeTepa.
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HOBBI1 METO/ OLIEHKM BOCITAAEHIS B ITEPEAHEV KAMEPE I'/1A3A ITPU
IIOMOIIN ITPOI'PAMMHOTI'O OBECITEYEHM S

PK. MIRAKHMEDOVA!, PM. OSTANAEVA?, S.A. YULDASHEVA!, A.Z. DZHABAROV?

1000 «Happoxun gamm Hurox», Aymante, Pecrry6anka Tagxuxucran

2 Ppuaancep, Aymanode, Pecrrybanka Taaxuxucran

Llenb: cospatb Telegram-60T B KauecTBe HOBOrO MHCTPYMEHTA A/1A OLLEHKM aKTUBHOCTU BOCMAUTE/IbHOTO NPOLIECCa B NepesHei Kamepe r1asa.
Martepuan u meToabl: 419 UCCAea0BaHNUA BblN0 BbiNONHEHO 132 CHMMKa B BUAE paaManbHbIX M NMHENHbIX cpe3oB B pexxume AC-OCT Ha Tomorpade
«SOCT Copernicus REVO 60» (Optopol Technology SA, Zawiercie, Poland) BocbMu naumeHTam ¢ yBEMTOM Pa3HOM CTENeHU aKTUBHOCTM BOCNaneHus
no knaccuomkauum SUN. Hesasucrmbim Habtogatenem ans uccnefoBaHus U3 HUX 6b110 0TO6paHO 27 CHUMKOB BbICOKOTO Ka4yecTBa € pa3pelleHnem
1566x956, KoTopble OblIM COXPaHEHbI B UAEHTUYHOM GOpMaTe, C OAMHAKOBLIM KOHTPACTOM M HeboNbWwMM pa3bpocom B cTeneHn apkocTu (ot -10
[10 4), Ha KOTOPbIX 6bIN PA3NUUMMbI KNETKM BOCNANIEHWSA, OH e U NPOBOAMA MOACYET KAETOK B NPUNOKEHWUU. B KauecTBe KOHTPOAIA BbicTynanu 27
pe3ynbTaToB NOACYETA KNETOK CTaHAAPTHBIM METOA0M. B KayecTBe meToza cTaTucTUYecKoi 06paboTku ctponnace ROC-KpuBas, NoACHNTLIBAIUCD YyB-
CTBUTE/IbHOCTb, CNeLMUYHOCTb, TOYHOCTb, MONHOTA U F1-mepa. CHUMKM NoABeprannch oLeHKe akTMBHOCTM BOCMAIUTE/IbHOMO NpoLiecca B nepeaHen
Kamepe B crneLmanbHo paspabotaHHom Telegram-60Te, Lenblo KOTOPOTo ABAANOCH OBHAPYKEHME U NOACYET KONMYECTBA K/IETOK BOCMANEHUA.
Pe3ynbTaTtbl: METOZ KOPPEKTHO OMPEeAEnsn Cyyau Kak oTpuuaTebHble Uan «380poB» B 96,5% caydyaes. MpeLnsMoHHOCTb (MPOrHOCTUYECKan LeH-
HocTb) cocTasuia 0,964, 4To rOBOPUT O TOM, YTO M3 BCEX C/Iy4aeB, KOTOPble METOZ, MPEACKasa Kak NoNOKUTENbHbIE, T.e. «BONeH», OH bl KOPPeKTEH
B 96,4% cnyyaes. MonHoTa coctasuna 0,926, T.e. U3 BCeX UCTUHHO MONOXKMUTENbHBIX CYYaeB METOZ Cymen UAeHTUOMLMPOBaTb NpaBuabHO 92,6%
cnyyaes. CpeaHee rapMOHUYECKOE MEXAY TOUHOCTbIO M nosHoToW (F1-mepa) coctasuno 0,945, 4To roBopuT 0 XopoLuem HanaHce MexAy ABYMA STUMM
napameTpamu.

3akntoueHme: Telegram-60T ABNAETCA [OCTATOYHO TOUHBIM, HECMNIATHBIM, JOCTYMHBIM ANA LMPOKOTO Kpyra Bpayel, He TpebytowWwmm cneLmanbHbIX
3HAHWM, HaBbIKOB M 060PYAOBAHMA AN1A NO/Ib30BAHUA UHCTPYMEHTOM /17 OLEHKM aKTUBHOCTM BOCMAAWUTEIbHOTO NPOLIeCcca B NepeaHel Kamepe r1asa.
[ocTaTouHO HaNUYMA [OCTYNa B UHTEPHET 1 YCTPOICTBA C peructpaumeit B Telegram.

KnioueBble cnoBa: crneyuanusuposaHHoe npozpammHoe obecrnieyeHue, Telegram-6om, ygeum, onmu4eckas KozepeHmHas momozpaghus, socrnasne-
Hue 8 nepedHeli Kamepe.

Ona ymtuposaHua: Mupaxmegosa [MK, OctaHaesa MM, tOnpawesa CA, [kabapos A3. HoBblit MeToZ, OLEHKM BOCMaNeHNs B NepesHei Kamepe rnasa npu
NoMoLL NporpamMmmHoro obecriedeHus. BecmHuk AsuyeHHsl. 2024;26(4):587-95. https://doi.org/10.25005/2074-0581-2024-26-4-587-595

A NEW METHOD OF ASSESSING OCULAR INFLAMMATION IN THE ANTERIOR
SEGMENT USING SOFTWARE

PK. MIRAKHMEDOVA!, PM. OSTANAEVA?, S.A. YULDASHEVA!, A.Z. DZHABAROV?

1LLC Jarrohii chashm Nigoh», Dushanbe, Republic of Tajikistan
2 Freelancer, Dushanbe, Republic of Tajikistan

Objective: To create a Telegram bot as a new tool for assessing anterior uveitis.

Methods: A total of 132 images, including radial and linear sections in the AC-OCT mode, were captured for a study using the SOCT Copernicus REVO
60 tomography device (Optopol Technology SA, Zawiercie, Poland). The study involved eight patients with uveitis of varying degrees of inflammatory
severity, classified according to the Standardization of Uveitis Nomenclature (SUN) criteria. These examinations were conducted at the Nigoh Eye
Surgery Clinic in Dushanbe, Republic of Tajikistan, from March to May 2024. For the study, an independent observer selected 27 high-quality images
with a resolution of 1566x956, which were saved in an identical format, with the same contrast and negligible variations in the level of brightness (from
-10 to 4), on which inflammatory cells were distinguishable, he also counted the cells in the application. Twenty-seven results of cell counting by the
standard method served as a control. The ROC curve was constructed as a statistical processing method; sensitivity, specificity, accuracy, completeness,
and Fl-measure were calculated. The images were subjected to an assessment of the activity of the inflammatory process in anterior uveitis in a
specially developed Telegram bot to detect and count the number of inflammatory cells.

Results: The method correctly identified cases as negative or "healthy" in 96.5%. The positive predictive value (PPV), or precision, was 0.964. This
means the method was correct among all the cases predicted as positive —i.e., "sick" —in 96.4% of cases. The recall was 0.926, i.e., of all true positives
(TP), the method was correct in 92.6% of cases. The F1-score, the harmonic mean of precision and recall, was 0.945, indicating a good balance between
these two parameters.

Conclusion: The Telegram bot provides an impressively accurate and intuitive platform for evaluating the activity of the inflammatory process in
anterior uveitis. Designed as a complimentary tool, it aims to reach a wide range of medical professionals, allowing easy access without requiring
specialized training, advanced medical skills, or complex equipment. Users only need a device compatible with Telegram and a reliable internet
connection to get started. This straightforward approach enhances the tool's usability and transforms it into an essential resource for healthcare
providers aspiring to improve their diagnostic capabilities.

Keywords: Specialized software, Telegram bot, uveitis, optical coherence tomography, inflammation in the anterior chamber.
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BBEAEHMUE

BocnaneHwve nepeaHel Kamepbl ABNAETCA BaKHbIM KNMHUYECKUM
MapKEPOM [/1A OLLEHKM aKTMBHOCTU NpoLiecca Npy BOCMAAUTENbHbIX
3aboneBaHuAx mMas. TpaguMUMOHHO BOCManeHWe Knaccuduumpyetcs
Ha OCHOBE KO/IMYECTBA BOCMA/IMTENbHBIX KJIETOK, Hab/loAaeMblIX B re-
peaHel kamepe npu 6ruommkpockonum [1]. TekyLimii cTaHAAPT onpe-
[eNeHnA CTeneHy BocManeHus Obin ycTaHoBAeH MexayHapoaHbIM
cemmHapom Standardization of Uveitis Nomenclature (SUN), koTopbliii
OnpeAenun cTeneHun BocnaneHus ot 0 (HeT BocnaneHws) o 4+ (Taxé-
JIoe BOCMa/ieHVe) Ha OCHOBAHWM KONMYECTBA BUAMMbIX KNETOK B ne-
peHel Kamepe Yepes LieHTPaNbHYHO YacTb POroBHLLbI B Iyye CBeTa Lie-
NeBoit namnbl pasmepom 1x1 mm [2]. XOTs OLEHKa KoMYecTBa KNeTok
4eNOBEKOM MO, KOHTPOMIEM 3pEeHUA NPU UCCNefoBaHUM C NMOMOLLbIO
LLleNIeBOM Namrbl CTana «30/10TbIM CTAaHAAPTOMY A1 OLEHKU aKTUBHO-
CTV BOCManeHws [3], cyllecTByeT paj, COPHbIX MOMEHTOB. OgHUM U3
HUX ABNAETCA BapMabUNbHOCTb CTEMEHW BOCMAJIEHUA NPU OLEHKe ero
Y OZIHOTO 1 TOTO Ke NaLyeHTa NpU OCMOTPE B CBETE LLENEBON NaMMbl
pasHbiMK cneupanuctamu. TaK, aBTopbl UccnefoBaHus [4] otmevator,
YTO NPUCBOEHME ONpPeaenEHHOM cTeneHun no HomeHkaType SUN 3asu-
CUT OT OMbITa U YMEHUA KOHKPETHOrO CreLmnanmncTa MHTepnpeTMpoBaTL
YBWAEHHOE NPU UCCNeOBaHUM NepeaHei Kamepbl Y NaLMEHTOB C yBeu-
ToMm. B T0 ke Bpems pabota Kempen JH et al nokasana HU3KKI Uan yme-
PEeHHbIN ypoBeHb cornacusa (kanna=0,34-0,43) mexay cneuyannctamu
no yBeMTaM NpuW NPUCBOEHWUM CTEMEHW BOCMANUTENBHOMY MpoLeccy B
nepesHer Kamepe ogHOTO M TOro e masa [5]. BapuabenbHocTb cTe-
NEeHW BOCNANEHNA TaK:Ke MOXKET ObITb CBA3AHA C PA3IMUMAMM B CAMOM
060opynosaHun. O6HapyKEHO, YTO 3 OTAE/bHBIX, HO MAEHTUYHbIX anna-
paTa C LeneBoi 1aMnol CO3AaL0T Pas/IMYHbIE CXEMbI OCBELLEHNS, YTO B
KOHEYHOM WTOre BJIMAET Ha KOJIMYECTBO KNETOK [6].

Bcé BbllEyNnOMAHYTOE CBUAETENbCTBYET B MO/b3Y TOrO, YTO
onpeAennTb YyBCTBUTENbHOCTb HOMeHKNaTypbl SUN Kak meToza onpe-
[leNeH1A aKTUBHOCTM BOCMANWUTENIbHOIO NPOLLECca C/IOXKHO U Bbl3bIBa-
€T 3aTPyZAHEHNS, B CBA3M C YeM, BUAVMMO, aBTOPaMM UCCeA0BaHNA He
06HapyKeHO HayYHbIX TPYAO0B, MOCBALLEHHBIX 3STOMY BONpocy. B To ke
BPEMA, HAaYMHAA C CaMbIX PAHHUX BEPCUI ONTUYECKOW KOrepeHTHOW
Tomorpadum (OKT), BocnaneHue B nepeaHe Kamepe OLEHNBANOCh C
nomolbto OKT nepesiHero cermeHTa U, Kak bbi10 MOKa3aHo, CUABbHO
KOppenmpyeT ¢ pesy/nbTaTamu, Nosy4eHHbIMU C MOMOLLBHO LLeNeBow
namnbl [6]. CoBpemeHHble YCOBEPLIEHCTBOBAHHbIE YCTPOWCTBA Ha
6a3e OKT 1 gocTuKeHWs B 061aCTv NPOrpamMmmHOro obecrneyeHuns mo-
ryT BHECTM CBOM HEMAbI BKNAA B PeLLEHNe UCCaelyeMoro Bonpoca.

LLENIb UCCNEQOBAHUA

Co3gatb Telegram-60T B KayecTBe HOBOrO MHCTPYMeHTa As
OLEHKM aKTMBHOCTM BOCMaAMTENbHOIO NpoLiecca B nepeaHei kamepe
rna3a B MOMOLLb Bpa4yam v UCCNeLoBaTENAM.

MATEPUAN U METOAbI

[Onsa uccneposanna 6bi10 BbiNoNHeHO 132 cHUMKa B BUAE pa-
[MaNbHbIX U NMHENHBIX cpe3oB B pexkume AC-OCT Ha onTuyeckom
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INTRODUCTION

Anterior chamber inflammation is a crucial clinical marker
for evaluating the activity of various inflammatory diseases af-
fecting the eye. Traditionally, the assessment of inflammation has
relied on observing the quantity of inflammatory cells present in
the anterior chamber using slit-lamp biomicroscopy [1]. The Inter-
national Workshop on Standardization of Uveitis Nomenclature
(SUN) has established a widely accepted standard for defining
the grade of inflammation, categorizing it from 0 (no inflamma-
tion) to 4+ (severe inflammation). This grading system is based
on counting the number of cells visible in the anterior chamber
using a 1x1 mm slit lamp beam directed at the central cornea
[2]. While the human visual assessment of cell count during a slit
lamp examination has become the accepted "gold standard" for
measuring inflammatory activity [3], several controversies sur-
round this method. One significant issue is the variability in in-
flammation ratings assigned by different observers during the ex-
amination of the same patient. The authors of a referenced study
[4] highlight that determining inflammation grade, according to
the SUN nomenclature, heavily relies on the individual specialist's
experience and interpretative skills when examining the anterior
chamber in uveitis patients. Furthermore, the kappa statistics for
exact agreement among uveitis specialists on grading inflamma-
tion in the same eye showed only low to moderate agreement,
with a range of 0.34 to 0.43, according to Kempen JH et al (2008)
[5]. Inconsistencies in grading inflammation can also stem from
differences in the equipment utilized during examinations. For
instance, the authors discovered that three identical slit lamp ma-
chines produced varying illumination patterns, which ultimately
influenced the observed cell counts [6].

Together, these factors suggest significant challenges in ac-
curately determining the sensitivity of the SUN nomenclature as
a method for evaluating inflammatory activity. This complexity
may explain the lack of scientific literature explicitly addressing
this issue. Promisingly, the evolution of optical coherence tomog-
raphy (OCT) technologies offers potential solutions. From its ear-
liest iterations, anterior segment OCT has been utilized to assess
inflammation in the anterior chamber, demonstrating a strong
correlation with results obtained through slit lamp examinations
[6]. The advancements in modern OCT devices and accompanying
software are poised to greatly enhance our ability to evaluate an-
terior chamber inflammation.

PURPOSE OF THE STUDY

To develop a Telegram bot, an innovative tool for evaluat-
ing the inflammatory process activity in patients with anterior
uveitis. This resource aims to assist healthcare professionals and
researchers in monitoring and understanding the condition more
effectively. By utilizing the convenience of Telegram, the bot will
facilitate data collection and analysis, ultimately enhancing the
assessment and management strategies for this condition.
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BECTHMK ABMILIEHHEBI
Tom 26 * No 4 * 2024

KorepeHTHOM Tomorpade «SOCT Copernicus REVO 60» (Optopol
Technology SA, Zawiercie, Poland) BocbMM naupyeHTam C yBeUTOM
pa3HOW CTeneHn aKTMBHOCTU BOCManeHus no Knaccudumkaumm SUN,
npoweawmnx obcnegosarHme B 000 «Yappoxmm yawm Hurox» B nepu-
of, ¢ MmapTa no mavi 2024 roga. U3 HUX He3aBUCMMbIM HabaogaTenem
[19 UccnenoBaHma 6bi10 0TobpaHo 27 CHUMKOB BbICOKOTO KavecTsa ¢
paspelueHem 1566x956, KoTopble OblNN COXPaHEHbl B UAEHTUYHOM
dopmaTe, C OAMHAKOBbIM KOHTPACTOM M Hebosblwum pasbpocom B
cTeneHu apkocTy (o1 -10 Ao 4), Ha KOTopbIX ObIAK PA3ANYNMbI KNETKK
BOCMaNeHNs, 3TOT e HabioaaTenb NPOBOAUA NOACYET KNETOK Npu
nomolum Telegram-60Ta. B KauecTBe KOHTPOAA BbICTYNUAN 27 pe3yib-
TaTOB NOACYETA KNETOK BOCNANEHWA CTaHAAPTHLIM METOA0M Y TeX e
naLueHToB.

Mpw BbINOAHEHUW UCCNeA0BAHMA NPUAEPHKUBANNUCH XENbCUHK-
CKoWi aeknapaummn 1975 roga. Bce naumeHTbl ganmn cBoé nHGopmmupo-
BaHHOE COrMiacue Ha 06paboTKy NepcoHasibHbIX AaHHbIX.

Bcem naumeHTam OAHOMOMEHTHO MPOBOAWMNOCH OGTaNbMO-
Noryeckoe 06cnefoBaHVe, BKAIOYABLUEE OMpeseNeHne OCTPOThI
3peHus ¢ KoppeKLWei, NTHEBMOTOHOMETPUIO U TOHOMETPUIO No [oN1b-
ZAMaHy, BMOMMKPOCKONMIO Ha LeneBom mMukpockone SL-9800 (CSO,
Florence, Italy) c onpegeneHnem akTMBHOCTM BOCMANeHUA B NepeaHen
Kamepe no knaccuoumkaumm SUN, ocMoTp r1a3HOro AHa B COCTOAHUM
MeAMKaMEHTO3HOro MMUAPMasa NP1 NOMoLLM nH3 cunoit 60, 78, 90 D
(Volks USA, Inc, CA, USA) 1 OKT B pexkumax Retina u Anterior Chamber
Radial/Full Range Ha onTuyeckom KorepeHTHom Tomorpade «SOCT
Copernicus REVO 60» (Optopol Technology SA, Zawiercie, Poland).
KntoueBble xapaKTepucTMKM Tomorpada: 4s1Ha BonHbl — 850 HM, CKo-
pOCTb CKaHMpoBaHMA — 60000 “3mepeHUIt B CEKYHAY, OCEBOE paspe-
WweHue — 2,6 Hm (undpoBoe), 5 HM — B TKaHW, MONepeYHoe paspelLle-
Hue — 12 HM, obLas mybuHa CKaHMposaHusa — 2,8 MM/OKO/I0 6 MM
B pexxume Full Range. 115 BbINOMHEHMA CKaHOB B pexume Anterior
Chamber gononHuTenbHan Hacaaka/AnH3a He TpeboBanac.

KpuTepuu BKAOYEHMA B UccneaoBaHue: aeTu ctapwe 14 net u
B3poC/ible C UHOEKLMOHHBIM Y HEMHPEKLMOHHBIM YBEUTOM, AMArHO-
CTUPOBAHHbLIM CTAHAAPTHbIM MeToAOM. Kputepum uckaoyeHua: na-
LIMEHTbI C NOCNeonepaLMoHHbIM YBEUTOM, AeTu 40 14 ner.

B KauyecTBe MeTOAa CTAaTUCTUYECKOW 06paboTKM CTpomnach
ROC-kpuBas, MOACYMTLIBAUCL YYBCTBUTENBHOCTb, CNELUMOUYHOCTD,
Npeumn3noHHOCTb, NOAHOTa MeToga v F1-mepa.

CHUMKM nofBeprasucb OLEHKe aKTMBHOCTM BOCMA/JMTENbHO-
ro npouecca B nepefHelt Kamepe B CrneupanbHO pa3paboTaHHOM
Telegram-60Te, Lenblo KOTOPOTO ABAANOCH OOHAPYKEHWE U NOACHET
KOMIMYeCTBa KNeTOK BocrmaneHua. CHUMKM COXPaHANUCL C MOCTOAH-
HbIM KOHTpacToM 128 1 ApKOCTbIO B AnanasoHe oT -10 Ao 4 (¢ makcu-
MasbHO YépHbIM dpoHoMm) B dopmate PNG nam JPG. O6paboTka CHUM-
Ka HauMHanacb ¢ nepeBoAa 60TOM CHUMKa B YEPHO-6enblit OTTEHOK C
MaKCUMa/IbHOM APKOCTbIO M KOHTPACTHOCTbIO M 0BPaTHOM 3arpy3Koit
B YaT 60Ta Npeobpa3oBaHHOMO M30OpaKeHUs, 3aTeM, NONb30BaATENb
BbIZENAN KPACHOW KUCTbIO MHTEPECYHOLLYIO ero 3aMKHYTY0 06acTb
Ha npeobpa3oBaHHOM YEpHO-HEN0M CHUMKe, B KOTOPOM MPOW3BO-
OWNCA TOUCK ToYeK 6M3KuxX K ety HCDCDCD u nexalmx B Ana-
nasoHe ugeToB #9BIBIB-#FFFFFF (uBET OTTEHKA TOYEK AOCTUraembIX
nocne npeobpasoBaHMA CHUMKA B YEpHO-b6enoe). MporpammHoe
obecneyenye (M0) N03BOMANO NOACUMTATb TOUKM Pa3HOTO pa3mepa (B
nukcensx): 1x1, 2x2, 3x3. B 3aBMCMMOCTM OT BbIBPaHHOrO pasmepa
TOYeK A/19 NOMCKa NPOrpamma BbIMOAHANA HECKONbKO LLAroB: ANA To-
yek pasmepom 1x1 npomcxoamn NOWUCK TOUeK BHYTPU OrpaHUYEHHOM
KpacHbIM LiBETOM 06/1aCTV LiBETOB, NIeXalLyMX B Avana3oHe #9BIBIB-
HFFFFFF , @ ana Toyek pasmepom 2x2 60T BbIMOAHAA NPeablayLLmit
Lar, nocne NPoBePA, BXOAAT AW bAM3NEKaLLMe NUKCeNW B AMana3oH
ot #9B9B9IB no #FFFFFF, n 06BoAMA 3aiaHHbIM LIBETOM TOYKM, OTBEYA-

METHODS

The study involved a meticulous collection of 132 images
taken as radial and linear slices in the AC-OCT mode using the
SOCT Copernicus REVO 60 tomography device (Optopol Tech-
nology SA, Zawiercie, Poland). This research focused on eight
patients diagnosed with uveitis exhibiting variable inflammatory
severity according to the SUN classification. These patients were
examined at the Nigoh Eye Surgery Clinic in Dushanbe, Republic
of Tajikistan, from March to May 2024.

An independent observer evaluated these images and se-
lected 27 high-quality ones, each with a 1566x956 pixels reso-
lution. The selected images were saved uniformly, ensuring con-
sistent contrast with minor brightness adjustments ranging from
-10 to 4 while allowing clear inflammatory cell visibility. The same
observer then utilized a Telegram bot to count these cells. The
findings from this automated counting process were compared
against 27 results derived from traditional counting methods per-
formed on the same group of patients.

The study adhered to the ethical principles outlined in the
Declaration of Helsinki 1975. Informed consent was obtained
from all patients, allowing for processing of their personal data.

Patients underwent a comprehensive ophthalmological as-
sessment, which included determining visual acuity with correc-
tion, measuring intraocular pressure using pneumotonometry
and Goldman tonometry, and conducting biomicroscopy with a
Slit Lamp SL-9800 LED converting microscope (CSO, Florence,
Italy). This assessment evaluated the intensity of inflammation in
the anterior chamber according to the SUN classification. Addi-
tionally, fundus examinations were performed under pharmaco-
logically induced mydriasis with 60, 78, and 90 diopters fundu-
scopic lenses (Volks USA, Inc, CA, USA), alongside OCT scans for
Retina and Anterior Segment analysis using the SOCT Copernicus
REVO 60 tomography device (Optopol Technology SA, Zawiercie,
Poland). Key specifications of the tomographic device included an
850 nm wavelength SLED light source, a scanning speed of 60,000
measurements per second, an axial resolution of 2.6 um digital,
5 um in tissue, a transverse resolution of 12 um, and an overall
scan depth of 2.8 mm to ~6 mm in Full Range mode. Importantly,
no additional attachments or lenses were required for scans per-
formed during the Anterior Segment analysis.

The inclusion criteria for this study comprised individuals
aged 14 and older, both children and adults, diagnosed with ei-
ther infectious or non-infectious uveitis through standard medi-
cal procedures. Conversely, patients who had undergone ocular
surgery leading to postoperative uveitis, as well as children under
14, were excluded from the study.

Statistical analysis was conducted using the ROC curve
method, calculating sensitivity, specificity, precision, recall, and
F1-score metrics.

The assessment of inflammatory activity in the anterior
chamber utilized a bespoke Telegram bot designed to identify and
count inflammatory cells from the images. The images were con-
sistently saved with a constant contrast level of 128 and bright-
ness adjusted within the range of -10 to 4 against a dark back-
ground in either PNG or JPG formats. Processing commenced
with the bot converting the images to black and white, maximiz-
ing brightness and contrast before re-uploading them to the chat.
Users then selected areas of interest on the high-contrast black-
and-white images using a red pencil or brush, allowing the soft-
ware to search for dots that fell within the specified color range
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folLme HeobxoamMMbIM napameTpam. U3obparkeHns obpabaTbiBasnch
KaK Ha KomnbtoTepe B npunoxeHun «dotorpadum» u «Paint» 8 OC
Microsoft Windows 10 Pro (Microsoft Corp., USA) Tak # BO BCTpoO-
eHHbIX doTopesakTopax cmapTdoHoB Samsung Note 20 (Samsung
Electronics, South Korea) u iPhone 15 (Apple Inc., USA). BoT ¢yHKUK-
OHMPYET Ha TPEX A3bIKaX — PYCCKOM, TAAMKMKCKOM U aHIJIMICKOM — Ha
BCEX YCTPOMCTBAX C 3anyLeHHbIM npunoxeHnem Telegram. Asbik
pa3paboTku nporpammHoro obecneuyenus: Python 3.11.9 (Python
Software Foundation, USA). Kog MO 6bin HanucaH B MHTErpupoBaH-
Hol cpeae pa3paboTku (IDE) PyCharm Community Edition 2023.3.1
(JetBrains, Czech Republic). Mcnonbayemble 6ubnnoteku: telebot, PIL
(Pillow), numpy, cv2 (OpenCV).

PABOTA BOTA

1. MpuBeTcTBME M ONMCaHUe GYHKLMOHaNA: NpK 3anycKke 6oT
NPMBETCTBYET NO/Ib30BATENA W ONMCbIBAET CBOU GYHKLMK,
npeanaras HayaTb 06paboTKy CHUMKa.

2. 3anpoc ®10 naumeHTa: 60T 3anpawmnsaet PUO naumeHTa,
[Ns KoToporo byaeT Npon3BoaMTbCA 06paboTKa CHUMKa, U
COXPaHAET 3Ty MHbOPMALIMIO ANA NOCAEAYIOLEro UCNoNb-
30BaHUs.

3. Ha puc. 1 nokasaH npoLecc nepsuYHoM 06paboTkm CHUM-
Ka: nonb3oBaTesb 0TNpPaBaseT UcxofHbii SD-OCT CHUMOK.
BoT npeobpasyeT ero B YEpHO-HenbIii GopmaT C MOBbILWIEH-
HOW IPKOCTbIO M KOHTPACTHOCTBIO.

4. Ha puc. 2 nokasaHo BblaeneHve obnacten AnA nowcka
ToYek: nocne 06paboTkM BOT NPOCUT NONL30BATENS BblAE-
NINTb KPACHbIM LiBeTOM 061acTv Ha 1306paxeHuw, rae He-
06X04MMO HalTM TOUKK, 6inskue K useTy #CDCDCD.

Ophthalmo Bot

== /Ins Havana paboTsl ¢ 60TOM, Noxanyiicta BbibepuTe OaHY 13
Npe/CTaBNeHHbLIX KHONOK HIXe, YTO6LI B3aMO/je/icTBOBaTL Aanee
c 60ToM Ha ygo6HOM Bam sisbike.

= bapowv or03 kapaaHu kop 60 60T, nyTdaH sike a3 TyrMaxou aap
3ep 6yaapo MHTMX06 KyHes, To 60 60T 60 3a60HM ANNXOXATOH
MYOLUMPAT KyHez,

B8 To start working with the bot, please select one of the buttons
below to further interact with the bot in your preferred language.

O6paboraTs CHUMOK
Moxanyiicra, BBeauTe PUO NauveHTa. ¥
HeuagecTHbI NaLyeHT

Tenepsb otnpasbTe SD-OCT cHUMOK NauueHTa. CHUMOK A0MXeH
6bITb B OpMaTe KAPTUHKY 1 MMETb pacluMpeHiie .png vnu jpg

Puc. 1 HavanbHsil uHmepdgpelic Telegram-6oma u 3anpoc Ha nepsuY-
Hyt0 06paboMKy CHUMKA

Fig. 1 User interface for the Telegram bot and a request for initial
image processing
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of #CDCDCD, with adjacent dots limited to a color spectrum be-
tween #9B9BI9B and #FFFFFF (the shades achieved post-conver-
sion). The software was adept at counting dots of different pixel
sizes: 1x1, 2x2, and 3x3. Depending on the size selected for the
searching dots, the bot followed a multi-step process for detec-
tion. For the 1x1 size, it sought out dots within the defined red
area. At the same time, for 2x2, it also examined neighboring pix-
els within the same color range, highlighting the dots that met
the required criteria with a designated color. Image processing
occurred on various platforms, including the Photos and Paint ap-
plications within Microsoft OS Windows 10 Pro on computers and
on built-in editors of smartphones like the Samsung Note 20 and
iPhone 15. The bot offered multi-language support, including
Russian, Tajik, and English, across all devices equipped with the
Telegram application. The programming language Python 3.11.9
software (Python Software Foundation, USA) was used for the
project. The software code was developed using the integrated
development environment (IDE) PyCharm Community Edition
2023.3.1 (JetBrains, Czech Republic). The project leverages a va-
riety of powerful libraries to enhance its functionality, including
“telebot” for interacting with Telegram's Bot API, “Pillow” (im-
ported as PIL) for image processing tasks, “numpy” for efficient
numerical computations, and “cv2” from OpenCV for advanced
computer vision operations.

BOT FUNCTIONALITY OVERVIEW

1. Greeting and Introduction: Upon launch, the bot greets
the user warmly and provides a clear overview of its
capabilities, inviting them to begin the process of pho-
to analysis.

Ophthalmo Bot

MNoxanyiicta, Boigenute KPACHbBIM kapaHAaLWoM nan KUCTbIO
06/13CTH, BHYTPY KOTOPBIX HYXHO HalATV TOUKM, He Kacanch
POrOBULbI, PECHUYHOTO TeNa v APYriix aHaTOMUYECKNX CTPYKTYP.
06nacTb BoigeneHns OBA3ATE/IbHO fonxHa 6biTb 3aMKHYTOM.
CHUMOK C Bbl\eNIeHHO 061aCTbIo 0TNpaBbTe 06paTHO 60Ty kak
o6bluHoe poTo.

Puc. 2 [lepsu4Has 06pabomka CHUMKaA U 8bideneHue obnacmu 0714
noucKa moyek

Fig. 2 Initial image processing and selecting an area to search for
points
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5. Bbibop pasmepa MCKOMbIX TOYEK: BOT npeanaraer BbibpaTh
pa3mep Todek Ana nomcka (1x1, 2x2 nnm 3x3 nukcens).

6. TOWCK 1 BblaeNeHne ToYeK: BOT WLLET TOYKM YKa3aHHOro
pa3mepa BHYTPWU BblAENEHHbIX 0bnacteln u 06BOAUT MX
KENTbIM LBETOM. TaKKe OH MNOACYMTbIBAET KOAMYECTBO
HalAEeHHbIX TOYEK.

7.  Puc. 3 4eMOHCTPMPYET BbIBOZ pe3y/ibTaTa Ha 3KpaH (Nonb-
30BaTeNlb MOAYYAET Pe3y/bTUPYLoLLEe 306pakeHue C Bbl-
[EeNeHHbIMM TOYKaMM U UX Konndectsom). MpeanoxeHne
60TOM BbibOpa AaNbHENLLNX AEACTBUIA — NPOAOMKMUTL MNO-
MCK TOYEK APYroro pasmepa Uam 3aBepLunTb 06paboTKy —
MoKa3aHo Ha puc. 4.

PE3Y/NbTATHI

Ha ocHOBe NOACYMTAHHBIX pPe3yabTaToB bOblna MOCTPOEHa
ROC-KkpvBas (puc. 5): 0Ha ONMCHIBAET B3aMMOCBA3b MEXAY YYBCTBU-
TenbHocTbio MeToga (TPR, uawm true positives rate — gonsa UCTUHHO
NONOXKUTENbHBIX NPUMEPOB) U e€ cneundUyYHOCTbIO (OnMCbIBaEMO
B OTHOLUEHWM [ONEN NOMKHOMOMONKUTENbHbIX pe3ynbTaToB: 1-FPR).
Bbina BbibpaHa 6uHapHaa mogenb, B KOTOPOU onpeAenanmch Aga na-
pameTpa — «TPaAMLMOHHbIN meToa» v «Telegram-60T». B Kavectse
NopOroBoro 3HaueHua BblbpaH nokasatesns 0,5.

B nonosHeHWe K CTaHAAPTHbIM MapameTpam YyBCTBUTEIbHOCTU
1 cneundryHOCTY BbIIM NOACYNUTAHbI NPELIM3MOHHOCTD (precision) u
No/HOTa AaHHbIX (recall) — 3To KaloYeBble METPUKM, UCMIONb3YEMbIE B
MALIMHHOM 0BYYeHWUM ONA OLEHKM KayecTBa mogenei knaccuduka-
LMK, 0cOBEHHO B 3aZa4ax bHapHOM KnaccudurKaumu, a Takxke F1-me-
pa (F1-score), KoTopas NpeacTaBAseT coboi rapMOHUYECKOE CpeaHee
3TUX ABYX METPYK (Tabn.).

Mcxoasa M3 nonyyeHHbIX pe3y/ibTaToB YCTaHOBIEHO CAeaytoLLee:

e YacToTa MCTMHHO OTPMLATENbHbIX C/ly4aeB, KOTopble bblan
OXapaKTepu30BaHbl KaK oTpuuaTensHble, coctasuna 0,965,
W 3TO 03HAYaEeT, YTO METOA KOPPEKTHO onpeaenseT cnyqan
KaK oTpuLaTeNbHble Uan «340poB» B 96,5% cnyyaes.

e TOYHOCTb (MPOrHOCTMYECKAA LEHHOCTb) cocTaBuna 0,964,
YTO FOBOPUT O TOM, YTO M3 BCEX C/Iy4aeB, KOTOPbIE METOZA
npefckasan Kak NonoXuTeNbHble, T.e. «6oneH», oH 6bin
KoppeKTeH B 96,4% cnyyaes.

Ophthalmo Bot

BeibepuTe pazmep NCKOMbIX TOYEK:

2x2

Konnuectso Touek, oTBeualowmx TpebosaHmnam 2x2: 433

Puc. 3 Bbibop pasmepa UcKoMbIX moyek, NoOCYEM U omnpasKa pe-
3Y/IbMUPYIOUWE20 U30OPAMEHUS C MOYHBIM KOMUYECMBOM HAUOEHHbIX
moyex

Fig. 3 Selecting the size of the searched points, counting and sending
the resulting image with the exact number of points found

2. Patient Information Request: The bot then prompts the
user for the patient's full name. It captures this essen-
tial information for future reference during the image
processing.

3. Initial Image Processing: As depicted in Fig. 1, the user
uploads the original SD-OCT image. The bot enhances
the image by converting it into a high-contrast black-
and-white format, optimizing brightness for better vis-
ibility.

4. Area Selection for Point Detection (Fig. 2): After pro-
cessing the image, the bot invites the user to identify
specific areas where points need to be located. The
user highlights these areas in red on the image, focus-
ing on regions that contain the color #CDCDCD.

5. Point Size Selection: The bot presents options for the
size of the search points — 1x1, 2x2, or 3x3 pixels — al-
lowing users to customize their search parameters ac-
cording to their needs.

6. Point Detection and Highlighting: The bot diligently
searches for the specified point size within the high-
lighted areas. It outlines the detected points in yellow
and counts how many points it has identified.

7. Output of Results: In Fig. 3, the user receives the pro-
cessed image showcasing the highlighted points and
their corresponding count. Fig. 4 depicts the bot's next
steps, allowing the user to either continue searching
for points of a different size or conclude the processing
session.

RESULTS

Based on the results obtained from the calculations, a Re-
ceiver Operating Characteristic (ROC) curve was created (Fig. 5).
This curve illustrates the interplay between the sensitivity of the
method, also known as the true positive rate (TPR), which re-
flects the proportion of accurately identified positive cases, and
its specificity, measured in terms of the false positive rate (as in-
dicated by 1-FPR). In this analysis, a binary classification model
was chosen, focusing on two distinct parameters: the "traditional

Ophthalmo Bot
a

B BuiGepuTe pasmep UCKOMBIX TOUEK:

1x1

Konuuectso Touek, otevatowmx TpebosaHmam 1x1: 1605

BuibepuTe AanbHellwee AencTBUE:

0O6paboTka CHUMKOB 3aBepLueHa. Yaauu!

Puc. 4 3asepuieHue pabomsi
Fig. 4 Completing the image processing
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ROC Kpusas

=== Cells quantity
=== OnopHas NuH1s

YyecTBuTenbHocThb / Sensitivity

00 02 04 06 08 10

1 - Cneundmnyroctb / 1 - FPR

Puc. 5 ROC-kpusasn
Fig. 5 ROC-curve

e [lonHoTa coctasuna 0,926, 4TO AEMOHCTPMPYET BO3MOXK-
HOCTb AnddepeHLMpoBaTbh NPU NOMOLLM NPOrPaMMHOro
obecrneyeHns MONOKUTENbHbIE CyYan «BONEH» W3 BCeX
WCTUHHO NONOXKWUTENbHBIX CNy4aes B 92,6% cnyyaes.

e CpefHee rapMOHMYECKOE MEXAY TOUHOCTbIO M MONHOTOMN,
KOTOpOe CBMAETENbCTBYET O AOCTUXEHUM BanaHca cocTa-
810 0,945, yTo roBOPUT 0 XOpoLUem banaHce Mexay ABy-
MA 3TUMU NapameTpamm.

OBCYXAEHUE

ABTOpbI HEMHOTOYMUCAEHHBIX PaboT B TeyeHue nocneaHux 10
NIeT MbITaNUCb NepeiTn OT MOACYETA KIETOK BOCMaNeHUA nog, KOH-
TPoNem 3peHus (Tak Ha3bIBAEMbI Py4YHOW MOACYET) K aBTOMATU3M-
pPOBaHHOMY METOZY B CBA3M C UMEOLLENCA Aonel cybbeKTUBHOCTH
HomeHKNaTypbl SUN 1 HEBO3MOMKHOCTbIO alEKBATHO OLEHUTb €€ YyB-
CTBUTENBHOCTL [1-6].

HepasHo Kopelickne konnern Kang TS et al [7] npeanpuHanm
NOMbITKY CO34aHUA aBTOMATUYECKOTO MOACYETA KNETOK BOCMaseHUs

TaGana Knroyesble cmamucmuyeckue napamempeol

method" and the "Telegram bot." The threshold for distinguishing
between positive and negative outcomes was set at 0.5.

We also calculated precision and recall alongside the stan-
dard sensitivity and specificity parameters. These metrics are
essential for assessing the effectiveness of classification models
in machine learning, particularly in the context of binary classifi-
cation problems. Additionally, we considered the F1-score, which
serves as the harmonic mean of precision and recall. This com-
prehensive evaluation is presented in Table.

Based on the data collected, several key findings were es-
tablished regarding the performance of the method:

e The true negative rate (TNR) or specificity: The meth-
od demonstrated a high true negative rate of 0.965,
indicating that it accurately classified healthy cases as
negative 96.5% of the time. This suggests a solid ability
to identify individuals who do not have the condition.

e The positive predictive value (PPV), or precision: The
overall precision was found to be 0.964, meaning that
when the method predicted a case as positive—de-
noting a "sick" individual — it was correct 96.4% of the
time. This high precision reflects the reliability of the
method in making correct predictions.

e Recall: The recall rate was recorded at 0.926, showcas-
ing the software's effectiveness in identifying true pos-
itive cases among all those who were truly sick. Spe-
cifically, the method successfully distinguished positive
cases from true positives in 92.6% of instances.

e F1 score: The harmonic mean of precision and recall,
which indicates a balance between these two import-
ant metrics, was calculated to be 0.945. This figure il-
lustrates that the method achieves a commendable
equilibrium, ensuring that neither precision nor recall
significantly outperforms the other, which is crucial for
reliable diagnostic performance.

Table Key validation metrics for binary classification

YacToTa MCTUHHO OTpULATENbHbIX Cy4aeB

KoNM4ecTBO MCTUHHO OTPULLATE/IbHBIX C/ly4Yaes, KOTopble 6blin

. e OXapaKTepu30oBaHbl Kak OTpULATENbHblE 0.965
The true negative rate (TNR)/specificity The probability that an actual negative will test negative
TouHoctb (TP/ (TP+FP) 3HayeHMe NPOrHOCTUYECKOW LEeHHOCTH 0.964
Precision (TP/ (TP+FP) The proportion of predicted positives, which are actual positives ’
Mepa Toro, HaCKoO/IbKO MOHO MeToA, 06HapYKMBAET BCe
MonHota NOMIOXKUTENbHbIE CyYaun 0.926
Recall/True Positive Rate (TPR)/sensivity The proportion of all actual positives that were classified ’
correctly as positives
F1-mepa (F1-score) (2x ((TP/(TP+FP)xTPR)/  CpeaHee rapMOHMYECKOE MENK/Y TOYHOCTbIO U MOHOTOM 0.945
((TP/ (TP+FP)+TPR) The harmonic mean of precision and recall :
YacToTa UCTUHHO NONOMKUTENbHbIX
YyBCTBUTE/ILHOCTb
pe3ynbTaToB Sensitivity 0.926
TPR
YacToTa JI0XKHO NONOKMUTENbHbIX
PO — CneunduryHocTb (1-FPR) 0.034

False Positive Rate SRy (A

Mpumeyanus: TP — true positives (MCTMHHO NonoxuTeNbHble pesynbTathl), FP — false positives (McTMHHO oTpuuaTenbHble pesynbtatsl), TPR — true positive rate (4acTorta
MCTUHHO NONOXUTE/NbHbIX pe3ynbtatos), FPR — false positive rate (4acTota 0KHO NONOKUTENBHBIX PE3YNLTATOB)
Notes: TP — true positives (true positive results), FP — false positives (true negatives), TPR — true positive rate (proportion of true positive results), FPR — false positive rate

(proportion of false positive results)
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npu nomoly OKT. Ux paboTa OTIMYaeTCs OT TEKYLLEN TEM, YTO OHMU
MCMONb30BaZIM CHUMKM 6Gonee BbICOKOTO pa3pelleHus, fae TOYKM
BbIABUTb ObINO 3HAUMTENbHO Nerye. B ntore umu bl BbIOpaH cpes-
HWIA pasmep 0bHapyKMBaeMon ToUKM — 3x3 nukcensa u bonblue. OHK
NOLN CNeAyoLWMM NYTEM: CHavYana TpeboBanoch HalTU TOUKM pas-
Mepom 3x3 MUKcens, nocne CHUMOK MPOXOAWA HECKOMbKO 3Tanos
dunbTpauum: 1) nepeBoanIn CHUMKM B YEPHO-6€1bl OTTEHOK; 2) Bbl-
ZLensnmn ToNbKO NepesiHIo Kamepy BHYTPU rasa; 3) B Kamepe UcKaau
TO/NIbKO TOUKM pazmepom 3x3 nukcens; 4) obHapyKeHHble TOYKM 06B0-
4UAN 1 5) CTaBUAW NOBEPX OPUTMHANBHOTO CHUMKA, rie NPOBOAMACA
MX NoAcYET. CepbE3HbIM HEeAOCTaTKOM ABAAETCA OTCYTCTBME AOCTYNA K
HeWi Bpayeii 1 uccnegoBaTtenei.

Paspabotuvkn gaHHoro 60Ta Mowau Apyrum NyTém: cHayana
CHVMMOK NepeBoau/n B YEPHO-6ENbIN OTTEHOK, YBENUYMB A0 MAKCH-
MyMa APKOCTb U KOHTPACTHOCTb CHUMKA A/18 6obLUel HarnaAHOCTMI
MMEIOLLIMXCA TOYeK, Aanee [asn BO3MOXKHOCTb NO/b30BaTENO CaMO-
My BbIOMPaT, r4e UMEHHO Ha CHUMKE U KaKoro pasmepa TOYKU UHTe-
PECHbI No/b30BaTeN0. BOT UCKan TOIbKO TOUKM BbIGPaHHOTO pasmepa
(1x1; 2x2; 3x3 nuKcens) n TONbKO B BblAeneHHbIX obnacTax. B 2013
rogy LiY et al [1] B cBOEM Mccea0BaHUM MyTEM MaTEMATUYECKOTO Nne-
pecyéTa NPUHAAN 3a KNETKY BOCMANeHUA TOUKY pa3mepom 2x2. ABTO-
pbl BbIOPA/IM TOUKM TAKOTO e pasmepa, HO 0BHapPYKMAK, YTO ONTUYe-
CKMe KorepeHTHble TOMOrpadbl HOBOTO MOKONEHUA MOTYT YN1aBiMBaTb
TOYKM M MeHbLLEero pa3mepa, Hanpumep 1x1. Bbino NPUHATO pelueHve
NOACYNUTBIBATD U UX, B CBA3M C HEBO3MOXKHOCTbIO YENOBEYECKOrO /1a3a
pasnnyaTh UX B NPOXOAALLEM CBETE LLENeBOM 1aMMbl, YTO TaKKe CTano
npeumyLiectsom Telegram-6ota.

B 60Te Bce CHUMKM 06pabaTbiBatOTCA XOPOLLO 33 UCKNOYEHVEM
CHUMKOB, re nocepeavHe UMeeTcs cies, OT CBETOBOTO Jyya. B Takux
CHVMMKaX C/IOHO BbIAENNTb HEOOXOAMMYIO 30HY 6e3 BKNOUYEHWA Na-
[aloLero /lyda, KOTopblid BOT TaKKe MPUHMMAET 3a Heobxoaumble
TOYKM U BbIJAET CUbHO 3aBbILLIEHHbIV pe3ynbTat. B cBA3M € 3TUM, aB-
TOpamu npejiaraeTca BPyYHY0 He BKAOYaTb 06/1acTb € ly4om uam
ApYyrMm apTedakToM B MCCNelyeMyto 30Hy [/19 BOCNPEnATCTBOBaHWA
No/yYeHUsA NIOKHOTO pesy/bTaTa NPy HEBO3MOHOCTU NEPECHATb CHU-
MOK. 3TO BO3MOXHO, €C/IN OFPaHNUUTb HECKONBKO 30H OHOBPEMEHHO
KpacHbIM KOHTYPOM Ha CHUMKE, 1 Torga 60T NoAcuMTaeT KonYecTBo
TOYEK BO BCEX OrPaHMYeHHbIX 30HaX U BbIAACT CYMMAPHBbIV pe3y/ibTarT.

BoT nerye npuvmeHATb Ha MOBGM/IbHBIX YCTPOWCTBAX, TaK KaK
Telegram Ha MOBUNBHBIX YCTPOMCTBAX UMEET BCTPOEHHYIO BYHKLMIO
PefaKTMPOBaHUA KapTUHKK, YTO NO3BONAET BHYTpM Telegram B uate
camoro 6ota BblbMpaTb Heobxoaymytlo 061acTb, PEeAAKTMPOBATL M
OTNPaBAATb CHUMOK 60Ty Ha 06paboTKy. Ha nepcoHasIbHOM KOMMbtO-
Tepe 370 3aHWMAEeT HEMHOTO H0JblUe BPEMEHMU, B CBA3M C HEObXoaM-
MOCTbIO NEPEX0a B pasHble NPUNOKEHNA.

MNonyyeHHble Mocne cTaTUCTUYEecKol 06paboTkM pesysbTaTthl
[al0T BO3MONHOCTb CAEeNaTb BbIBOA, UTO CO3ZAaHHbIA WHCTPYMEHT
XOPOLUO CMPABAAETCA C NMOCTaBAEHHOMN Mepes HUM 3aaaveit u obna-
[1aeT BbICOKOWM TOYHOCTbIO B OGHAPYKEHUM KaK MONOKUTENbHbIX, TaK
M oTpULaTeNbHbIX cayyaes. C Lenbio NOBbIWEeHUA [OCTYNa Bpayen K
BbICOKOTEXHOIOTMYHbBIM Pa3paboTkam U AOCTUMNEHUAM B LMdpPoBOii
0611aCTH, a TaK¥Ke NOBbILLEHUS Ka4eCTBa OKa3biBaEMOW MeULMHCKON
NMOMOLLM AOCTYN K JaHHOMYy 60Ty co3faTensmu npenocTaBasercs
coseplueHHO becrnnatHo. M01b30BaTbCA HOTOM MOKHO MO CCblIKE
https://t.me/ophthalmo_test_bot

OrpaHuyeHus uccnefoBaHmna: bapbepbl Ha NyTW CTaH4APTU3a-
LMW BK/IKOYAIOT BapUaTMBHOCTb ycTpoicTs OKT B pasHbiX KAMHUYe-
CKUX YCNOBUAX, OTCYTCTBME CTAaHAAPTU3ALMM NPOTOKONOB NONYYEHMA
1306paXKeHni, pasnnyHble MeTOAbl KOIMYECTBEHHOTO OnpeaeneHus
N CNOXHOCTb Pa3/IMYeHNA BOCMANUTENbHbIX KNETOK OT ApYr1x TUNoB
KNEeTOK, HEBO3MOXKHOCTb AaHHoro MO 0by4aTbca Ha cBOMX OLIMOKaX.

DiScusSION

Over the past decade, researchers have recognized the lim-
itations of visually guided inflammatory cell counting — commonly
referred to as manual counting — due to its inherent subjectivity
in the SUN nomenclature and the challenges in accurately gaug-
ing its sensitivity [1-6].

Recently, Kang TS et al [7] endeavored to transition towards
an automated inflammatory cell counting method using OCT.
Their approach was distinctive in that they employed high-reso-
lution images, facilitating the easier identification of the inflam-
matory cells, represented as dots. They specifically focused on
locating dots with a size of 3x3 pixels or larger. Their methodolo-
gy unfolded in several stages: first, they transformed the images
into black and white; next, they isolated only the anterior cham-
ber of the eye; then, they searched explicitly for the dots of 3x3
pixels; afterward, the identified dots were outlined; and finally,
these outlines were overlaid on the original images to tally the
total count. However, a notable limitation of their work was the
restricted accessibility for medical practitioners and researchers.

In contrast, the developers of a new Telegram bot adopted a
novel strategy. Initially, the bot converts the images to black and
white, enhancing brightness and contrast to maximize the visibility
of dots. Users are empowered to select specific areas on the photo
and specify the sizes of the dots they wish to analyze — options of
1x1, 2x2, or 3x3 pixels. This targeted approach allows the bot to
detect dots only within the chosen parameters efficiently. In a 2013
study, Li Y et al [1] mathematically equated a 2x2 dot to an inflam-
matory cell. Recognizing that newer optical coherence tomographs
could detect even smaller dots, such as 1x1 pixels, they included
these in their analysis, leveraging the fact that the human eye often
struggles to distinguish them under the light from a slit lamp. This
feature made the Telegram bot particularly advantageous.

However, the bot does face challenges with images that con-
tain a light beam artifact in the center. In these cases, identifying
the required area can be complicated, as the bot may mistakenly
include the incident beam in its calculations, resulting in inflated
counts. To mitigate this issue, the authors recommend manually
excluding areas with artifacts when retaking the image is not fea-
sible. Users can achieve this by marking multiple zones with a red
outline within the image, allowing the bot to accurately count the
dots in those specified areas and provide an overall tally.

Utilizing the bot is notably more convenient on mobile de-
vices, as Telegram offers an integrated image editing function.
This allows users to directly select and edit the necessary areas
in the bot's chat, streamlining the process. Conversely, users may
find the workflow more cumbersome on personal computers, as
it necessitates switching between different applications.

Statistical analysis of the results indicates that this newly
developed tool fulfills its intended purpose, demonstrating high
accuracy for both positive and negative cases. To foster greater
access to cutting-edge digital advancements in medicine and en-
hance the quality of healthcare delivery, the creators have made
this bot available free of charge. Interested users can access the
bot at the following link: https://t.me/ophthalmo_test_bot.

Limitations of the study: Several obstacles hinder the stan-
dardization of OCT devices across diverse clinical settings. These
challenges include the significant variability among the devices
themselves, which can lead to inconsistent results. Addition-
ally, a lack of unified imaging protocols makes ensuring that all
practitioners follow the same procedures challenging. Moreover,
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Bcé aTo cBMAeTenbCcTBYyeT O BOSMOMKHOCTM M3y4aTh U pa3BuBaTb 3TO
HanpasaeHne nccnenoBaHmA ewe wupe.

3AKNIOYEHUE

Telegram-60T sBNSETCA AOCTAaTOYHO TOYHbIM, BecnnaTHbIM, A0-
CTYMHbIM A/19 LUMPOKOTO Kpyra Bpayeil, He Tpebytowwym cneuuanbHbix
3HAHMWIA, HaBbIKOB U 060OPYAOBAHUA AN NOMb30BAHMA UHCTPYMEHTOM
[NA OLLEHKM aKTUBHOCTM BOCMA/IMTEIbHOTO MpoLLecca B NepesHei Ka-
Mepe rmasa. locTaToYHO HaMumA AOCTyNa B UHTEPHET M YCTPOICTBA C
pernctpaupmeii B Telegram.

the methods used to quantify the images differ from one insti-
tution to another, complicating comparisons of results. A signif-
icant challenge is distinguishing inflammatory cells from other
cell types, which can affect diagnosis and treatment decisions.
Furthermore, the current software in these systems often fails
to adapt or learn from prior errors, limiting the potential for im-
provement over time. Given these complexities, it becomes ev-
ident that this area of research holds considerable potential for
further exploration and development, promising advancements
in accuracy and consistency.

CONCLUSION

The Telegram bot offers a highly accurate and user-friend-
ly tool for assessing the activity of the inflammatory process in
the anterior chamber of the eye. It is free and accessible to a
broad spectrum of medical professionals, making it an invaluable
resource. One of its key advantages is that it does not require
specialized knowledge, skills, or equipment, allowing doctors to
integrate it into their practice efficiently. To utilize this tool, all
required is a stable Internet connection and a device registered
with Telegram. This ensures that healthcare providers can access
the assessment features anytime, anywhere.
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OPUTMHAABHOE MCCAEAOBAHME ORIGINAL RESEARCH
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XAPAKTEPVICTUKA HEMTPO®MABHEIX BHEK/AETOYHBIX 10BYIIEK B POTOBOW
KNAKOCTN B ANUHAMVIKE TEPAIIVN TSAKEAON ®OPMbI KPACHOT'O
II10CKOTI'O ANIIAS CAN3BNCTON OBOA0OYKHN PTA

A.H. 30A0TOB"?, /1.10. 30A0TOBA?, I1.B. AHVICVIMOBA?, A.I'. HOBMKOB'*, 1.M. AOMIMAIIBVAVE, A.A. CUMOHJSIH?

1 IenTpaapHas HaydHO-MCCAeA0BaTeAbCKas AabopaTopus, OMCKMit ToCcyAapCTBeHHBIN MeAUIIMHCKUIT yHUBepcuTeT, Omck, Poccnitckas Peaeparnst
2 Kaq)e;lpa naTo(l)M:sMOAorMM, OmMckuin rOCyAapCTBeHHhIﬂ MeAUTTMHCKIUIT YHUBEPCUTET, Owmck, Poccmitckast (DeAepauMﬂ
3 Kacl)eApa TepaneBTUYeCcKOI CTOMaTOAOTUH, OmMckuin rOCyAapCTBEHHBIN MEAUIIMHCKAN YHUBEPCUTET, Owmck, Poccuiickast Degepanust

4 Kadeapa xannnueckoir 2aboparopuoit gnarnocrukn AITO, OMmckuit rocyapCTBeHHbIN MeAUIIMHCKNIT yHnsepcuteT, OMck, Poccnitckas Pegepariis

Llenb: oLeHWUTb AMHAMMKY COAEPHKAHMA HEUTPODUNBHBIX BHEKNETOUHbIX 0BYLIEK (HBJ1) U KNETOYHbIX 3/1EMEHTOB B POTOBOM KuaKocTH (PHK) y nauu-
€HTOB C 9P03U1BHO-A3BEHHOW GOPMOIM KpacHoro niockoro nwas (KMJ/1) camsuctolt obonoukm pta (COP) B npouecce feyeHus.

Martepuan u metogbl: 66111 cGOPMMPOBaHDBI 2 TPYNMbI: KOHTPObHAA rpynna (n=12) u rpynna naumexTos ¢ KMNJ1 (n=12), B KoTopoit Bce UccnefoBaHus
NPOBOAMNCH [0 NIeYeHUA — UcCefoBaTenbekasn Touka «KMJ1 go neyeHna» v cpasy nocne neveHns — Touka «KMnJjl nocne nevenus». Kanna potosoit
)uakocTu (PX) okpawwmsanack nponuaus noanaom u FITC-aHtutenamm k CDA5. MeTofom IOMUHECLLEHTHOM MUKPOCKONWK B Npenaparte onpeaens-
JINCb NPOLIEHTHOE OTHOWeHWe HBJ/1 B BuAe «obnaka» v KHUTE», KNeTKU PaHHEro HETO3a, IEMKOLUTbI, OAMHOYHBIE SMUTENUOLMTLI U NAACTbI SNUTENN-
OLLMTOB Y 3,0POBbIX BONIOHTEPOB (KOHTPO/IbHAA rpynna) 1 y naumenTos ¢ KMNJ/1 4o 1 nocne nedexus.

Pesynbrartbl: y Bcex naumenTos ¢ KMJ1 B npoLecce nevyeHna bbina JOCTUTHYTa CTaAUA PEMMCCUM, KOTOPas XapaKTepu3oBanacb Cy6beKTUBHO Mcyes-
HoBeHVeM 601 1 06BEKTUBHO — aNUTEIM3ALLMEN IPO3UIA, YYULLEHUEM TUTUEHbI NOMOCTU PTa, CHUKEHWEM MOKasaTenel UHAEeKCa KPOBOTOUMBOCTH
1 Bocnanenus. Heitpodunbl PX Bcex uccnemyembix rpynn yaule Bcero GopmmupoBanm HutesuaHbie HBJ1. Y naupeHTos B rpynne «KMNJ1 go nedeHns»
HUTEBUAHbIX oBywwek (17,1% [13,1; 25,5]) 6b110 CTaTUCTUYECKM 3HAUYMMO Bbilwe (p<0,001) oTHOCUTENbHO WX A0AM B NPenapaTe KOHTPOJIbHOM rpynbl
(2,2% [1,2; 3,1]). Nocne neyenus pona HUTeBMAHbLIX HBJ1 B PX y naumenTos ¢ KM/ ctatuctyeckn 3Haumnmo (p=0,005) cHM3mMnack, HO He gocTuria
3HAYEHWI KOHTPO/IbHOM rpynmnbl. O6nakoBUAHbIe HBJI B npenapate PXK B Hopme He 0BHapyuBanuch, ogHako npu KNJl, Helitpodubl akTuBHO dGop-
MUpoBanu obnakosuaHble HBJI.

3aKnioueHue: nosblleHne cogepanua HBJ1 n kneTok paHHero Heto3a B PX y nauueHToB ¢ KIMJ1 MoXKeT cTaTb OAHUM M3 06BEKTUBHDBIX U YyBCTBU-
Te/IbHbIX MapPKEPOB B OLLEHKe 3aBEPLUEHHOCTU BOCMANUTENBHOTO MPOLIECCa U CTOMKOCTM pemuccun. Kpome Toro, n3bbiTouHo obpasytowmecs npu KN
HeWTPOPUIbHbIE NOBYLUKU, MOTYT CTaTb OAHUM U3 nospexaatoLmx paktopos COP, a 3HaumT, HBJ/1 MOryT ABNATLCA NOTEHLUMAIbHON TepaneBTUYecKoM
LeNblo 417 [OCTUXKEHWUA XOPOLLEro pesynbTaTa B IeYeHUn.

KntoueBble cnoBa: kpacHell naockuli nuwal, cauzucmasn 060104Kka pma, HelimpogusnbHble BHEKAEMOYHbIE 08YWKU, HEMO3, POMO8AA HUOKOCMb.

Ona uutuposaHua: 3onotos AH, 3onotosa IO, AHucumosa UB, Hosukos Ar, lommawsuam JIM, CumoHaH JIA. XapakTepuctka HernTpoduabHbIX BHE-
KNETOYHbIX JIOBYLUEK B POTOBOM MUAKOCTU B AMHAMMKE TePaANUM TAXKENON GOPMbI KPACHOTO NAOCKOr0 LA CAU3UCTON 060104KM pTa. BecmHuK ABUYeHHbI.
2024;26(4):596-607. https://doi.org/10.25005/2074-0581-2024-26-4-596-607

NETS BIOMARKERS IN SALIVA AS A POTENTIAL PROGNOSTIC AND
THERAPEUTIC TARGET IN PATIENTS WITH ORAL LICHEN PLANUS

AN.ZOLOTOV'?, L.YU. ZOLOTOVA?, I.V. ANISIMOVA?, D.G. NOVIKOV'#, L.M. LOMIASHVILP, L.A. SIMONYAN?

1 Central Research Laboratory, Omsk State Medical University, Omsk, Russian Federation

2 Department of Pathophysiology, Omsk State Medical University, Omsk, Russian Federation

3 Department of Therapeutic Dentistry, Omsk State Medical University, Omsk, Russian Federation

4 Department of Clinical Laboratory Diagnostics, Omsk State Medical University, Omsk, Russian Federation

Objective: To assess changes in the levels of neutrophil extracellular traps (NETs) and cellular elements in saliva among patients undergoing treatment
for erosive and ulcerative oral lichen planus (LP).

Methods: Two groups were established for the study: a control group consisting of 12 participants and a group of 12 patients with oral LP. The research
involved analyzing saliva samples before treatment (referred to as "LP before treatment") and immediately after treatment (referred to as "LP after
treatment"). The saliva samples were stained with propidium iodide and FITC antibodies to CD45 and examined using fluorescence microscopy. The
analysis focused on determining the percentage of various cell types, including NETs in the form of "cloud" and "threads," early NETosis cells, leukocytes,
single epithelial cells, and clusters of epithelial cells in healthy volunteers (control group), and in patients with LP before and after treatment.
Results: All patients diagnosed with LP experienced a significant improvement during the treatment period. This improvement was subjectively
characterized by a reduction in pain and objectively by the healing of oral sores, improved oral hygiene, bleeding, and inflammation indices. It was
observed that saliva neutrophils in all study groups predominantly formed filiform NETs. Notably, patients in the "LP before treatment" group had a
statistically significantly higher percentage (p<0.001) of filiform NETs (17.1% [13.1; 25.5]) compared to the control group (2.2% [1.2; 3.1]), indicating
a distinct difference in neutrophil behavior. After treatment, the proportion of filiform NETs in the saliva of patients with LP statistically significantly
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decreased (p=0.005) but did not reach the values of the control group. Cloud-shaped NETs were not detected in the saliva preparation under normal
conditions; however, in LP, neutrophils actively formed cloud-shaped NETs.

Conclusion: Elevated levels of NETs and early NET cells in the saliva of patients with LP could serve as valuable and sensitive indicators for evaluating
the resolution of the inflammatory process and the maintenance of remission. On the other hand, the excessive formation of NETs during LP may
contribute to damage to the oral mucosa, suggesting that targeting NETs could be a promising approach for improving treatment outcomes.
Keywords: Lichen planus, oral mucosa, neutrophil extracellular traps, NETosis, saliva.

For citation: Zolotov AN, Zolotova LYu, Anisimova IV, Novikov DG, Lomiashvili LM, Simonyan LA. Kharakteristika neytrofil'nykh vnekletochnykh lovushek v rotovoy
zhidkosti v dinamike terapii tyazhyoloy formy krasnogo ploskogo lishaya slizistoy obolochki rta [NETs biomarkers in saliva as a potential prognostic and therapeutic
target in patients with oral lichen planus]. Vestnik Avitsenny [Avicenna Bulletin]. 2024;26(4):596-607. https://doi.org/10.25005/2074-0581-2024-26-4-596-607

BBEOEHUE

KMNJ1 — pacnpoCTpaHEHHbIV KOXKHbI LePMaTo3 C 31eMEHTamMu
nopaxkeHua COP. O6wian pacnpocTpaHéHHocTb KMNJ1 B Mype gocturaet
1,01% c 3ameTHbIMM reorpaduyecknumm pasnmumnamm (p<0,001), npu-
Yém HanbosbLLan PacnpPoCTPaHEHHOCTb 3aperncTpupoBaHa B Espone
(1,43%), a HaumeHbLas — 8 UHAMK (0,49%). B 3TOM Ke UccnefoBaHUM
YKa3bIBaeTCA, YTo CTOmMaTonoramu auarHoctupyetca 1,8% cnydaes,
a Bpavamu Apyrvx crneumanbHocTel (Aepmatonory, 3ybHble Bpauw,
Bpauy obueii npaktmkm) — ot 0,33% 8o 0,61% cnyyaes KM [1]. B Ha-
cToswee Bpems B 5-10% cnyyaes amarHos «KIMJ/1» ¢ nokanusaumen Ha
C/M3UCTON PTa YCTaHaBNMBAETCA B AeTCKOM Bo3pacTe [2]. OTmevaer-
ca ysennyeHune gonu KINJ1 cpegn nepmato3os npumepHo B A4B8a pasa
[3]. KN — aT0 xpoHuueckoe 3aboneBaHue, NnopaskatoLiee Koxy, Npu-
[aTKM U CAM3KCTble 060M104KKM [4], «XxapaKTepu3ytoLeecs YrnopHbIM
TEYEHMEM, HaAMuMeM TAXKENO MPOTEKAOLWMX KAMHUYECKUX Gopm u
BO3MOXHOCTbIO OMyxoneBoi TpaHchopmaumm» [3, 5]. KNI asnsetca
My/nbTUdAKTOPUANbHBIM 3aD01E€BaHNEM, AR KOTOPOTO XapaKTepHbI
KomopbuaHble coctoaHus [6]. OAHMM U3 TNaBHbIX 3BeHbeB B naTore-
Hese KM/l ABnAeTca ayTOMMMYHHBI KOMMOHEHT, cnocobCTBytoLLMiA
dopmuposanuio KIMJ1-accoummnpoBaHHbiX 3abonesaHui, Hanpumep,
napogoHTtuTa [7, 8]. UmmyHHas Teopwua natoreHesa KM/l Ha HacTos-
LM MOMEHT AB/ISETCA OAHOW M3 OCHOBHbLIX [3, 9]. MHOrMe aBTOpPbI
YKa3bIBAKOT Ha HapyLUEeHUA KNETOYHOTO U TYMOPaAbHOTO MMMYHUTETa
npu KN/ [10-12]. OcHOBHbIMM IMMQOLMTAMK, YHACTBYIOLLMMM B XPO-
HMYecKom BocnanuTenbHom npouecce npu KMNJI, cuntatoTca LMTOTOK-
cnueckne CD8+, T-xennepsl nepsoro Tmna (Thl), Th9, Th17 n Treg [13].
B perynauum T-kneToyHOro 0TBETA LIEHTPaNbHOE 3HAaYEeHNEe 3aHUMAIOT
QHTUreHNPEe3eHTUPYIOLLME AEHAPUTHBIE KNeTKM [4].

BakHyto ponb B natoreHese KIJ/1 urpatoT Heltpodunbl [14].
Helttpodunbl, ABNSACb PaKTUUYECKU NEepPBOM SIMHMEN 3aLLMTbI, YHUY-
TOXAIOT MaToreHbl MocpeAcTBOM (aroumTosa, Yepes NPOAYKLIMIO
aKTMBHbIX POPM KMCNOPOAa M AerpaHy/saLmio, B npoLlecce KOTOpon
NPOVCXOAMNT NPOAYKLMA U BbICBODOXKAEHWE BaKTEPULMAHBIX BELLECTB
[15, 16]. OgHOI 13 HEL@BHO OMMCAHHbIX 3ALLUUTHBIX GYHKLMIA HEUTPO-
dwna saBnsetca ero cnocobHocTb opmmposats HBJ1 [17], KoTopas 3a-
XBaTbIBAET MaTOreH, a JIOKaNn30BaHHble Ha HUTAX JHK arpeccuBHble
dbepmeHTbI (HelTpoduabHasA anacTasa, MMenonepoKcnaasa) cnocob-
Hbl YHUYTOXKWTb MONaBLWMIA B NOBYLWKY 06beKT [18]. Heltpodunsl,
MUrpUpYtoLLMe B TKaHU, KOHTAKTUPYIOLLME C NONOCTbIO pTa, Gopmu-
pytoT HB/1 B HOpME, U 3Ta GYHKLMA ABNAETCA 3aLLMTHOW cTpaTernem
rPaHYNOLMTOB, HaXOAALWMXCA B AaHHON sokaumm [19]. OgHako npwm
NaToNOTMU MOXKET NPOUCXOAUTb M3bbITOUHOE dopmmpoBaHme HBJI,
4TO CMOCOBCTBYET MOBPEXKAEHNIO COBCTBEHHbIX TKaHEW, Hanpumep,
TKaHew COP [20].

Taknm 06pa3om, MOXKHO NPeAONOKUTb, HTO CHOPMUPOBaAHHbBIE
HelTpodunamu B npouecce HecneumdUUYECKoro MMMYHHOrO OTBeTa

INTRODUCTION

Lichen planus (LP) is a frequently occurring skin condition
that also affects oral mucosa. Its prevalence is approximately
1.01% worldwide, with notable variations across different geo-
graphical regions (p<0.001). The highest prevalence is found in
Europe at 1.43%, while the lowest is in India at 0.49%. According
to the study, dentists diagnose 1.8% of cases of LP. In comparison,
doctors in other specialties, such as dermatologists and general
practitioners, diagnose anywhere from 0.33% to 0.61% of cases
[1]. Interestingly, the diagnosis of "LP" is established in childhood
in 5-10% of cases [2]. The prevalence of LP among cutaneous con-
ditions has increased approximately two-fold, as indicated by re-
cent studies [3]. LP is a persistent and chronic condition affecting
skin, hair, and mucous membranes [4]. It is characterized by its
persistent nature, severe clinical manifestations, and the poten-
tial for tumor development [3, 5]. LP is a complex condition with
multiple contributing factors, including comorbidities [6]. An es-
sential aspect of LP's development is its autoimmune component,
which can lead to associated conditions such as periodontitis [7,
8]. The immune theory is currently considered one of the prima-
ry explanations for LP's pathogenesis [3, 9]. Many researchers
have highlighted cellular and humoral immunity disruptions in LP
[10-12]. The chronic inflammatory process in LP involves various
lymphocytes, including cytotoxic CD8+ cells, T-helpers (Th1), Th9,
Th17, and Treg cells [13]. Additionally, dendritic cells responsible
for presenting antigens play a crucial role in regulating the T-cell
response [4].

Neutrophils are crucial in the development of LP [14]. As
the body's first line of defense, neutrophils combat pathogens
through phagocytosis, producing reactive oxygen species and
degranulation, releasing bactericidal substances [15, 16]. A new-
ly discovered protective function of neutrophils is their ability to
form NETs [17], which ensnare and kill microbes. Enzymes local-
ized on DNA strands within NETs, such as neutrophil elastase and
myeloperoxidase, can effectively neutralize the trapped patho-
gens [18]. Neutrophils that migrate to tissues in contact with the
oral cavity naturally form NETs, serving as a protective strategy
for granulocytes in this location [19]. However, excessive NET for-
mation can damage the body's tissues, such as the oral mucosa
[20].

It is plausible that NETs formed by neutrophils in the non-
specific immune response in saliva could be utilized to evaluate
the severity of LP, analyze the effectiveness of treatment over
time, and determine the stability of remission. However, there is
currently no available literature on the study of NETs in the saliva
of LP patients. Therefore, we believe that investigating the pres-
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HBJ/1 B pOTOBOM KMAKOCTW, MOTYT ObITb UCMONBb30BAHbI, BO-NEPBbIX,
[NA oUeHKM cTeneHu TaxkecTn KIJ1, Bo-BTOpbIX, 418 aHanM3a apdek-
TUBHOCTM NPOBOAMMOTO TEPANEBTUYECKOTO BO3AENCTBUA B ANHAMUKE
W, B-TPETbUX, ANA ONpeAeneHua CTOMKOCTU pemuccun. OaHaKo, AaH-
HbIX 06 uccneposaHum HBJ1 B poTOBOW KMUAKOCTM Y NaumeHToB ¢ KM/,
B JOCTYNHOW NuTepaType HeT. B aTol €BA3N, U3yYeHWe COpepKaHNA
HBJ/1 B pOTOBOW KMAKOCTM Y NaLMEHTOB C 3PO3MBHO-A3BEHHOW dOp-
Mot KMNJ1 npu o6pallieHnm K Bpady-CTOMATO/IOrNY, @ TaKKe B AMHAMKKe
nevenus KIMJ1, Ha Haw B3rs4, NPeACTaBAAET HayuHbI MHTEpeC.

LLENb UCCNEAOBAHMUA

OueHUTb AMHAMWMKY cofepiKaHua HBJ1 1 KIETOYHbIX 3/1EMEHTOB
B POTOBOW KMAKOCTU Y MALMEHTOB C 3PO3MBHO-A3BEHHON dopmoii
KM/ cnnsuctoit 060104KM pTa B MPOLLECCE IEYEHWA.

MATEPUAN U METOADbI

Ha KnauHuuyecko 6aze OMCKOro rocyaapCTBeHHOTO MeAMLMH-
CKoro yHusepcuteTa ([OpoAcKas KAMHMYECKas CTOMAaTo/NorMyeckas
noavkauMHuka Ne 1) u npu yyactum LleHTpanbHOM HayyHo-Mccneno-
BaTe/IbCKOM 1abOpaTOpUM NPOBELEHO KAMHWUYECKOE, NabopaTopHoe,
CpaBHUTENbHOE, MPOCNEKTUBHOE UCCeA0BaHMe. B rpynne nauueHToB
C 3p03MBHO-A3BeHHOW Ppopmoit KIMJ/T (n=12) Bce nccnesoBaHMA NpoBo-
AWNNCb [0 NeYeHna —uccnenoBatenbekas Touka «KIMJ1 go neyeHna»
Cpa3y nocne feveHns — uccnefosatenbckaa Touka «KrMJl nocne neve-
HMA». MeguaHa Bo3pacTa NaUMEHTOB C YCTAHOBNEHHbIM AMarHO30M
KM/ 3posuBHO-A3BeHHas ¢opma (no A.Jl. MawkunneiicoHy, 1984
r.) coctaBuna 65,5 net [57,5; 70,3]. KOHTPO/bHYIO rpynny cocTaBuam
12 pobposonbues 6e3 KM/, conoctaBumblx No noay 1 Bospacty (63
[47,3; 66,8]) ¢ rpynnoit naumeHToB ¢ aAuarHosom KM (p>0,05). Bce
naumeHTbl 6b11M MHOPMMPOBaHbI U Aann L0OPOBOSbHOE cornacue
Ha obcnesoBaHve v nedeHne. MPOBOAUIOCH KOMM/IEKCHOE KIMHUYe-
CKoe 06c/efoBaHNeE C LieNbiO BbISBAEHUA COMATUYECKOM NaToNOTUN.
OueHMBaNCcA CTOMATONOTUYECKUI CTaTyC, ONPEeaenssucb WMHAEKCHI
rurmerbl (OHI-S), BocnaneHus gecHbl (PMA), KpoBOTOYMBOCTM Npw
30HAMPOBaHMK AecHeBo 6opo3abl (PBI no Saxer, Miihlemann, 1975).
®urKcMpoBanacb NIOKANM3aUMA, MPOTANKEHHOCTb MOPDONOTUYECKMX
3/1eMEHTOB Ha C/IM3UCTON pTa. Pe3ynbTaThl OLEHMBAAUCD 10 SIeYeHUs
nnocne.

Obuwas Tepanua KM/l nposoamnacb cornacHo deaepanbHbim
KMHUYECKMM PEKOMEHZALMAM COBMECTHO CO CMEXHbIMU CrneLma-
JIUCTaMU (B,epMaTosior, racTPO3HTEPOIOT, SHAOKPUHOOT, NCUXOHEB-
ponor, Kapauonor). MecTHasa Tepanusa BK/KOYana yCTpaHeHUe Mexa-
HWYECKOW TPaBMbl, BAWAHUA 3/1IEKTPO-Ta/IbBaHNYECKOTO AeicTBUA
OPTONEANYECKMX KOHCTPYKLMIA. AHTUCENTUYECKas o0bpaboTka no-
BPEXKAEHHOW CIM3UCTOW OCYLLECTBAANACh NpenapaTamm X0prekcu-
[VHa burntokoHata 0,2% B Buae rens o 10 aHel, npy Heobxoammo-
CTU NpUMeHsAnCh obesbonveatoLme npenapatsl. Mpu 06HapyKeHUK
rpubos Candida spp. B cockobe ¢ 31eMeHTOB NopayKeHus (3po3uid)
Ha3HavasMcb NPOTUBOrPMOKOBbIE MpenapaTbl. MecTHoe seyeHre ao-
NOMIHANOCH penapaHTamu. Bce naumeHTbl Npoxoanan neyexve y Bpa-
Yya napogoHTonora. MoTMBMPOBanM NaLMEHTOB K OTKa3y OT BpeaHbIX
npuBblYeK (KypeHue, anKkoronb), CObNOAEHMIO AMETbI.

C uenbto OUEHKM AMHAMMUKU COAEPKAHUA KNETOUHbIX INeMEH-
ToB v HBJ1 B PX ocywwectensanca eé cbop y 340p0BbIx 40Op0OBO/bLEB
1y naumenToB ¢ KM go v nocne neyenns. 3a 30 muH 1o cbopa P
naumeHT npononackmean pot 100 ma ¢u3mMonornyeckoro pacteopa
NaCl. PX cobupanach B niacTMKoBYO NPObUpPKY TMna «InneHaopd» B
Konmyectse 1-2 M. Mcnonb3oBancs OpurMHabHbIii cnocob uccneso-
BaHMA nNpenapata PX ana obHapykeHns u oueHkn HBJ1, paspaboTaH-
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ence of NETs in the saliva of patients with the erosive and ulcer-
ative form of LP during dental visits and throughout LP treatment
would be of scientific interest.

PURPOSE OF THE STUDY

to evaluate changes in the levels of NETs and cellular ele-
ments in saliva among patients undergoing treatment for erosive
and ulcerative oral LP.

METHODS

A comprehensive clinical, laboratory, comparative, pro-
spective study was conducted at City Clinical Dental Polyclinic
No. 1 in collaboration with the Central Research Laboratory of
Omsk State Medical University, Omsk, Russia. The study focused
on patients with the erosive and ulcerative form of LP (n=12),
with assessments conducted before treatment (referred to as
"LP before treatment") and immediately after treatment (re-
ferred to as "LP after treatment"). The median age of patients
diagnosed with the erosive and ulcerative form of LP (accord-
ing to A.L. Mashkilleyson, 1984) was 65.5 years [57.5; 70.3]. The
control group comprised 12 age-matched healthy volunteers
without oral LP, with a median age of 63 years [47.3; 66.8]. The
difference in age between the two groups was not statistically
significant (p>0.05). All patients provided voluntary consent for
the examination and treatment. The study involved a compre-
hensive clinical assessment to identify any underlying health is-
sues. Dental status was evaluated, and indices such as the Oral
Hygiene Index Simplified (OHI-S), Papillary Marginal Attached
Index (PMA index) for assessing gingivitis, and Papilla Bleeding
Index (PBI) were determined. The location and extent of mor-
phological changes in the oral mucosa were meticulously re-
corded. The results were compared before and after treatment
to assess the effectiveness of the interventions.

The general management of LP was conducted following the
Federal clinical guidelines for the management of patients with
lichen planus (Moscow, Russia, 2015). It involved collaboration
with various specialists, including dermatologists, gastroenterol-
ogists, endocrinologists, neuropsychologists, and cardiologists.
Topical therapy focused on preventing mechanical trauma and
the galvanic effects of orthopedic implants. The damaged muco-
sa was treated with a 0.2% chlorhexidine gluconate gel for up to
10 days, and painkillers were administered as needed. In cases
where Candida species were detected in scrapings from the le-
sions, antifungal medications were prescribed. Reparative treat-
ments were also included in the topical therapy. Additionally, all
patients received periodontal treatment and were encouraged to
quit smoking, reduce alcohol consumption, and follow a specific
diet plan.

Samples were obtained from healthy individuals and pa-
tients with oral LP before and after treatment to investigate the
variations in the levels of NETs and cellular components in saliva.
Before saliva collection, patients rinsed their mouths with 100 ml
of saline solution. Saliva samples, totaling 1-2 ml, were collect-
ed in Eppendorf tubes. Our research team has developed a nov-
el technique for analyzing saliva samples to detect and evaluate
NETs. This method is currently being processed for intellectual
property rights registration. In this technique, the collected saliva
is mixed with a phosphate buffer solution at pH=7.4 in a 1:1 ra-
tio. Then, two parts of the diluted saliva are transferred to a glass
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HbI1 YNeHaMK aBTOPCKOrO KOMNEKTUBA (B HacTosllee Bpems crnocob
3aRBEH AN1A PETUCTPALMM NPaB MHTENIEKTYaNbHOM COBCTBEHHOCTY).
[Ona atoro cobpaHHasa ana uccnenosaHnsa PX passogunack ¢ocdat-
HbIM BydepHbIM pacTBopom npu pH=7,4 B cooTHoweHun 1:1, npu
3TOM 2 YaCTW pa3BefEHHON POTOBOW MMAKOCTU NEepeHOCUIUCh Ha
npeAMETHOE CTeKNo, AobaBnanunck 1 YacTb Hoanaa NponuAamA B KOH-
ueHtpaumm 0,1 mr/mn 1 1 4acTb MOHOKNOHA/bHbIX aHTUTEN K CD45,
MeueHHbIX FITC, npeasapuTenbHO passeséHHbIX docdaTHbIM bydep-
HbIM pactBopom npu pH=7,4 B cooTHoweHun 1:10. MpenapaT UHKY-
6upoBancA Nos NOKPOBHLIM CTEKNOM B BOZAAHOM OaHe B TEMHOTE B
TeyeHue 5 muHyT npm 37°C.

MeToA0M NOMUHECLLEHTHOW MUKPOCKONUK (BO36YKAAMOLMIA
cBeT — 450-480 Hm; amuccua — 515 Hm), B npenapate PX obHapy-
YKMBANNCb U PACCUUTLIBANNCL MPOLIEHTHOE COAEPKaHNe CeayroLLmnX
anemeHToB (puc. 1):

° HUTEBMAHbIX HBJ/T— KpacHO-OpaH»KeBbIX TOBYLUEK, CTPYKTY-
PUPOBaHHbIX B GOPME OAHOW UAMN HECKObKMX HUTEN (pUC.
1a);

e ob6nakoBMAHbIX HBJ1 — noByLIEK KPaCHO-OPaHKEBOIO LiBe-
Ta B popme roMoreHHoro «061aKka», B LLIEHTPe KOTOPOro BY-
3yanusupyetca KneTka, cbopmuposasias HBJI (puc. 1b);

®  KNETOK paHHero HeTo3a — rpaHy/I0uMTa C KPaCHO-OpaHKe-
BbIM A400M 1 BbIxofom JHK B 04HOM UM HECKONBKUX N10-
Kauuax (puc. 1c);

*  JIeMiKOLMTOB — K/ETOK APKO-3eNEHOr0 LiBeTa 6e3 npokpa-
LUEHHOTO0 AAPa UK C KPacHO-opaHXKeBbIM A4pom (puc. 1d);

®  OAMHOYHbIX 3NMTeAMoumTOoB (puc. le); nnactos anuTenu-
OLUWTOB — HECKO/IbKMX 3MUTEIMOLMTOB, PACMOIOMKEHHbIX
rPynnov U UMEeIOLMX MIOTHbIE KOHTAKTbl ApYr C APYrom
(pwc. 1f).

CratucTnyeckas 00paboTKa MOMYYEHHbIX [AaHHbIX OCYLLeCT-
Bnanacb B nporpamme STATISTICA 6.0. MNpoBoguiacb npoBepka Ha
HOPMaNbHOCTb PacnpeaeneHnsa KoMYeCTBEHHbIX NepemeHHbIX (Tect
Wanwupo-Yunka (W)). KonuuecTBeHHble [faHHble NpeACTaB/ieHbl B
dopmate Me [Q1; Q3], MUHMMANbHOMO M MAKCUMaNbHOTO 3HAYEHUA
(min-max). Mpu cpaBHeHUM HE33aBUCHMMBbIX BbIOGOPOK (KOHTPONbHAsA
rpynna u rpynna naumentoB ¢ KIJ1) ucnonbsosaH U-Tect MaHHa-
YuTHU. [JnA CONOCTaBNEHUA Pe3yNbTaToB WUCCAeA0BaHUA B rpynne
naumeHnToB ¢ KIMJ1 B nccnepoBaTeNnbCKMX TOYKAX 4O M NOCAe eYeHns
ncnonb3osanca T-Kputepuid BunkokcoHa. CTaTUCTUHECKM 3HAYMMbI-
MM CYMUTANNCH PA3NNYMA B CPAaBHMBAEMbIX FPynnax npu AOCTUTHYTOM
YPOBHE CTaTUCTMYeCKoM 3HauMmocTu meHee 0,05 (p<0,05).

PE3Y/NbTATDI

CornacHo AaHHbIM KOHCYNLTAaTUBHOTO 3aK/IK0YEHMA TepanesTa, y
Bcex nauueHTos ¢ KINJ1 anarHoctpoBaHa comaTyeckas natonorma: y
9 n3 12 — 3abonesanusa XKT; y 8 n3 12 — 3abonesaHus cepaeyHo-co-
CyaucTon cuctemsl; y 7 3 12 — sHAOKPUHHAA natonorus; y 4 us 12
— annepruyeckune 3abonesanus; y 8 3 12 — supycHole 3aboneBaHmA.
B rpynne KIMJ1 HeygoBneTBOpUTENIbHAA TMIMEHA NONOCTM PTa OTMeYa-
nacb y 9 nauMeHToB, N10Xan rMrneHa — vy 3.

MHpekesl OHI-S, PBI n PMA y Bcex mauuMeHTOB KOHTPO/bHOWM
rpynmnbl CTaTUCTUYECKM 3HAUMMO OT/IMYA/IUCh OT NoKasaTenein UHAeK-
cos B rpynne KMJ1 B uccnegosatensckoit Touke «KMNJ1 go neveHua»
(tabn.). Y Bcex naumneHTos ¢ KMNJ1 B npouecce neyeHns bbina 4OCTUT-
HyTa CTaMA PeMMUCCUMK, KOTopas XapaKTepusosanacb OTCYTCTBMEM
’Kanob u anuTennsaumen aposuin. B uccnemosatenbckoit Touke «KJl
nocne nevyeHna» HabnoLaN0Ch CTaTUCTUYECKM 3HAUMMOE YAyULLeHe
BCEX MHAEKCOB B CPAaBHEHWMU C UccnesoBaTeNbekoit Toukon «KIMJ fo
nedyeHus» (tabn.).

slide. Then, 1 part of propidium iodide at a concentration of 0.1
mg/ml and 1 part of monoclonal FITC-labeled anti-mouse CD45
(previously diluted with a phosphate buffer solution at pH=7.4
in a 1:10 ratio) are added to the glass slide. The specimen was
placed under a cover glass and incubated in a water bath at 37°C
without light for 5 minutes.

Using fluorescence microscopy with an excitation light at
450-480 nm and an emission of 515 nm, we were able to iden-
tify and quantify the presence of various elements in the saliva
preparation (Fig. 1):

e  Filiform NETs: These red-orange traps are structured as

one or more threads (Fig. 1a).

e Cloud-like NETs: These red-orange traps resemble a ho-
mogeneous "cloud", with the central cell that formed
the NETs being visible (Fig. 1b).

e  Early NETosis cells: Granulocytes with red-orange nu-
clei and DNA release in one or more locations (Fig. 1c).

e  Leukocytes: Bright green cells without a stained nucle-
us or with a red-orange nucleus (Fig. 1d).

e Single epithelial cells (Fig. 1e).

e C(Clusters of epithelial cells: Several epithelial cells are
grouped together and tightly interconnected (Fig. 1f).

The data was analyzed using STATISTICA for Windows (Statsoft
Inc. (2001) Statistica software, v. 6. Statsoft Inc., Tulsa, 2001, OK, USA).
Quantitative variables were assessed for the normal distribution using
Shapiro-Wilk's test. The central tendency is described as the median,
lower (Q1), and upper (Q3) quartiles, as well as the minimum and
maximum values, and presented in Me [Q1-Q3], min-max format.
The Mann-Whitney U-test was used to compare a difference in the
dependent variable between two independent groups (the control
group and the group of patients with LP). The Wilcoxon T-test was used
to compare the study results in patients with LP at the research points
before and after treatment. Differences in the compared groups were
considered statistically significant if the achieved level of statistical
significance was less than 0.05 (p<0.05).

RESULTS

The therapist counseling notes indicated that all patients with
LP were found to have various comorbidities. Specifically, 9 out of 12
patients had gastrointestinal diseases, 8 out of 12 had cardiovascular
diseases, 7 out of 12 had endocrine disorders, 4 out of 12 had allergic
diseases, and 8 out of 12 had viral diseases. Additionally, nine patients
exhibited poor oral hygiene within the LP group, while three had poor
personal hygiene.

Furthermore, the OHI-S (Oral Hygiene Index-Simplified), PBI
(Papillary Bleeding Index), and RMA (Russell's Modified Arnett Index)
in all patients of the control group showed statistically significant
differences from those in the LP group at the "LP before treatment"
research point (as shown in Table). After undergoing treatment, all
patients with LP achieved the remission stage, characterized by the
absence of complaints and epithelialization of erosions. Notably,
at the "LP after treatment" research point, a statistically significant
improvement in all indices was observed compared to the "LP before
treatment" point (as shown in Table).

In the saliva samples of all the groups studied a high proportion
of neutrophils were observed to form filiform NETs. Specifically, in
patients with LP before treatment, the proportion of filiform traps
was 7.7 times higher than in the control group (Fig. 2). The saliva
preparation of patients with LP before treatment showed a statistically
significant increase in filiform traps (17.1 [13.1; 25.5]) compared to the
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Puc. 1 Mpumepsi murkpogpomoepagpuli, susyanusupyemelx 8 PMK: (a) HumesudHsle HB/I, (b) obnakosudHblie HB/I, (c) knemku paHHe20 Hemo3a, (d)
nelikoyumel, (€) 00uHoYHble anumenuoyumel, (f) naacmel anumenuoyumMos. JIloMUHeCUeHmMHas Mukpockonus. Ye. x1000

Fig. 1 Fluorescence microscopy images of neutrophils forming neutrophil extracellular traps (NETs) visualized in saliva: a — filiform NETs; b — cloud-
like NETs; ¢ —early NETosis cells; d — leukocytes; e — single epithelial cells; f — epithelial clusters (Original photo, magnification x1000)

Heltpodunbl PX BCex nccnegyembix rpynn yatle scero ¢popmu-
poBanu HuteBuaHble HBJ1, npuuém y naumeHTos ¢ KMJ1 no nevenHua
ux pona 6oina B 7,7 pas bonblue, Yem B KOHTPO/IbHOW rpynne (puc.
2). B npenapate PX y nauveHTos ¢ KMNJ1 B MccnenoBaTebCKoi TouKe
«[0 NeYeHna» HUTEBUAHBIX nosywek (17,1 [13,1; 25,5]) 6bino ctatu-
CTUYECKM 3Haunmo bosnblue (p<0,001) OTHOCUTENBHO MX AONAW B Mpe-
napate KoHTpo/bHoW rpynnbl (2,2; [1,2; 3,1]). Mocne nevenuns KN/l
MHTEHCUBHOCTb GOPMMPOBAHMA HUTEBUAHDBIX JI0BYLLEK CHU3UAACh HA
58% (7,2; [5,6; 10,1], p=0,005) N0 OTHOLLEHMIO K UCCNEA0BATENbCKOM
Touke «KMNJT go neyeHun» (puc. 2). HecmoTps Ha BbIpaXKEHHOE YyMeHb-
weHne gonn HutesuaHbIx HBJ1y naumeHToB ¢ KIJ1 nocne neyeHus,
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control group (2.2; [1.2; 3.1]). Following treatment for LP, there was
a 58% reduction in the intensity of filiform trap formation (7.2; [5.6;
10.1], p=0.005) compared to the pre-treatment stage (Fig. 2). Despite
this decrease, the percentage of filiform NETs in patients with LP after
treatment still significantly exceeded the values of the control group
(2.2; [1.2; 3.1], p<0.001) as shown in Fig. 2.

In the study, it was found that cloud-like NETs were not present
in the saliva under normal conditions (Fig. 2). However, during the
acute inflammatory process in the oral cavity, particularly in the
erosive-ulcerative form of LP, neutrophils actively formed cloud-like
NETs (Fig. 2). Following anti-inflammatory therapy, along with visible
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Tabauya OyeHKa UHOBKCO8 2u2ueHbl, B0CNaneHuUs U Table Evaluation of gingival indices in the control group and
Kposomoyusocmu 8 KoHMponsHol epynne u'y nayueHmos ¢ Kil/1 patients with LP at two specific research points:
8 uccriedosamenbekux moykax «Kr/1 0o neveHua» u «Krl/1 "LP before treatment" and "LP after
nocne neverHusa», Me [Q1; Q3] treatment", Me [Q1; Q3]

KoHTponb KN/ po neyeHna KMNJ/1 nocne neyeHunsa

Control LP before treatment LP after treatment
UHAOEKC rnrneHsbl 1.60 [1.45; 1.78] 2.05 [1.90; 2.25] 1.70[1.30; 1.95]
(OHI-S) p,=0.003 p,>0.05
p,=0.029
NHAaeKc 0.97 [0.76; 1.06] 2.63[2.45; 2.87] 1.48 [1.31; 1.55]
KPOBOTOUYMBOCTHU p,<0.001 p,<0.001
(PBI) p,<0.001
WNHAaeKc BocnaneHus 25.0[19.0; 27.3] 63.0 [45.5; 74.8] 26.5 [25.0; 29.3]
(PMA), % p,<0.001 p,>0.05
p,<0.001

TpumeyaHma: p, — CTaTUCTUYECKan 3Ha4MMOCTb PasNnNyMiA MO OTHOWEHMIO K KOHTPOAIbHO rpynne (U-TecT MaHHa-YnTHw); p, — CTaTUCTUHYECKan 3HAYUMOCTb Pa3UMIA MeX-
[ly uccneposaTenbckumm Toukamu <Kl go nedenua» u «KMNJ nocne nedenua» (T-Kputepuii BunkokcoHa)

Notes: p, - statistical significance of differences between the groups (according to Mann-Whitney U-test); p, — statistical significance of differences between the research
points "LP before treatment" and "LP after treatment" (according to Wilcoxon T-test)

MPOLLEHT 3TOrO TVMa SIOBYLUEK, NO-NPEXHEMY, CTAaTUCTUYECKM 3Hauu-  clinical improvement and the absence of patient complaints, the
Mo (p<0,001) npeBbilan 3Ha4YEHUA KOHTPOAbHOM rpynnbl (2,2; [1,2;  proportion of cloud-like NETs in the saliva did not show statistically

3,1]) (puc. 2). significant changes (Fig. 2).
60 35
J— 30
50 .
25
X
40 g‘
o o o 20
=
£ )
3 30 g 15
g o F 4
3 o 3
= g 10
20 ] o
=
1 T s °
10
I 0
o MepguaHa o MepguaHa
0 ] 25%-75% 5 ] 25%-75%
KoHTponb KM goney. KM nocne ney. _L_ Pasmax 6e3 BuiGp. KoHTponb KM gonew. KM nocne new. _L_ Pasmax 6e3 Bbi6p.
18 40
16 35 -
14 30
12 D
i_ £ 25
210 &
© I 20
2 o o
s - 3 :
2 15
2 6 ]
z :
8 4 I 10
of —o—— 0
o MepguaHa o MegwaHa
2 [ 25%-75% 5 [ 25%-75%
KoHTponb KMN oo ney. KM nocne ney. _1_ Pa3max Ge3 BbIGp. KoHTponb KM o ned.  KMJ nocre ney. _L_ Pa3max 6e3 BbIGp.

Puc. 2 [lona HumesuoHsix HB/I, obnakosudHeix HBJI, Knemok paHHe20 Hemo3a U selikouumos 8 P KoHmposbHol epynnsl Uy NauUeHmMos ¢
KI/1 8 uccnedosamensckux moykax «KI/1 0o neveHusa» u «Kll/1 nocne neyeHua»

601



Zolotov AN et al Neutrophil extracellular traps in saliva

AVICENNA BULLETIN
Vol 26 * No 4 » 2024

60

50

40

30

Leukocytes, %

20

0 o Median
Control OLP after treat. [_25%-75%

OLP before treat. _T_ Non-Outlier Range

Cloud-shaped NETs, %
©
o

“ L

o Median
[125%-75%
_T_Non-Outlier Range

Control OLP after treat.

OLP before treat.

35

30

20

Early NETosis cells, %

-5 o Median
Control OLP after treat. [_25%-75%

OLP before treat. _T_ Non-Outlier Range

40

35 —_—T

30

25

20

Filamentous NETs, %

===

-5 o Median
Control OLP after treat. [_125%-75%
_T_Non-Outlier Range

OLP before treat.

Fig. 2 Graphic presentation of the percentage of filiform NETs, cloud-like NETs, early NETosis cells, and leukocytes in the saliva of the control group
and in patients with LP at the research points "LP before treatment" and "LP after treatment”

BaxkHO OoTmMeTWTb, YTO 0bnakosmaHble HBJ1 B npenapate PXK
B HOpMe He 0bHapyKuBanuch (puc. 2). OgHaKo Npu OCTPOM BOCMa-
JINTE/IbHOM MpoLecce B NOAOCTY pTa, Habnogaemom npu 3po3ms-
HO-A3BeHHOW dopme KM/, HelTpodunbl akTMBHO GopmMMpoBanu
obnakosuaHble HBJ1 (puc. 2). Mocne npoBea&HHOM MPOTMBOBOCMA-
NUTENbHOM Tepanuu Ha GoHe BUAMMOTO KAMHUYECKOTO Y/YULIEHUSA U
OTCYTCTBUSA anob y NaumeHToB 405 obnakoBuaHbIx HB/1 B PXK cTatu-
CTMYECKM 3HAUMMO He M3MeHsanach (puc. 2).

B npenapate P} KOHTPONbHOM rpynnbl KNETKM paHHEro HeTo3a
OTCYTCTBOBaAM, HO NpucyTCcTBOBaAM y nauuneHtos ¢ KM (puc. 2). Cne-
[lyeT OTMETUTb, YTO NPOBOAMMOE NIeYEHME He B/IMANO Ha CoAepKaHne
KNETOK paHHero HeTo3a B npenapate P y naunenTos ¢ KM/ (puc. 2).

CTaTUCTUYECKM 3HAUUMbIX Pa3nnunii cogepannsa B P neiiko-
LIMTOB B UCCNEAYEMBIX FPYNnax He OTMEYanoChb, 4TO, BEPOATHO, MOXKHO
06BACHUTL NpUcyTCTBMEM B PHK ApyrvX TIOMUHECLEHTHO-NO3UTUBHbIX
06bekToB (HB/I, KNETKM paHHEro HeTO3a), BbIABAAEMbIX NPEL/IOKeEH-
HbIM HAMW METOAOM U He onpeaensemblX METOAaMM 06bIYHOV CBETO-
BOM MMKpocKonuu (puc. 2). Mpu uccnegosaHunm npenapata PXK nocne
OKpacku no PomaHosckomy-Mmse y naumeHTos ¢ KMNJ/1 8 PXK Habaoaa-
N10Cb YBeNMYeHNe COAepIKaHNA 1eNKOLMTOB.

B KOHTPOMbHOW rpynne NPOLEHT OAMHOYHbBIX 3MUTENUOLMUTOB
B P (Me=72,5) 6bln CTaTUCTUYECKM 3HAUYMMO BbIlLEe OTHOCWUTENBHO
UX AONW B UCCNeloBaTeNbCkmx TouKax «KM/ ao neveHus» (Me=23,2;
p<0,001) n «KMNJ1 nocne neyenns» (Me=39,9; p<0,001) (puc. 3). Lona
OAMHOYHbIX 3NUTENNOLMTOB Y NaumeHTos ¢ KMNJ1 nocne nevenus boina
BblLLE, YeM A0 neveHus (p=0,001) (puc. 3).
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Early NETosis cells were not found in the saliva samples of the
control group. However, they were present in patients with LP, as
shown in Fig. 2. It is important to note that the treatment did not
impact the presence of early NETosis cells in the saliva samples of
patients with LP (Fig. 2).

There were no significant differences in the levels of leukocytes
in saliva of patients with LP, possibly due to the presence of other
luminescent-positive objects (NETs, early NETosis cells) in the saliva,
detected by the new method we proposed, which are not identifiable
through traditional light microscopy (Fig. 2). When examining the
saliva samples of LP patients with Romanovsky-Giemsa staining, an
increase in the leukocytes levels was observed.

In the control group, it was found that the percentage of single
epithelial cells in the saliva (Me=72.5) was statistically significantly
higher compared to their proportion at the "LP before treatment"
research point (Me=23.2; p<0.001) and "LP after treatment" (Me=39.9;
p<0.001) as shown in Fig. 3. Additionally, the proportion of single
epithelial cells in patients with LP after treatment was observed to be
higher than before treatment (p=0.001) (Fig. 3).

In patients with LP, it was found that the content of epithelial
clusters in the saliva was significantly higher (p<0.001) compared to the
control group both before and after treatment. After the treatment,
the proportion of epithelial clusters decreased substantially by 1.9
times (p=0.005), as shown in Fig. 3.
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Fig. 3 Graphic presentation of the percentage of single epithelial cells and epithelial cell clusters in the saliva of the control group and in patients

at the research points "LP before treatment” and "LP after treatment”

Y naumneHToB ¢ KIMNJT oo 1 nocne nevyeHua cogeprkaHue «nna-
cToB» anuUTeNua B P ctatucTyeckmn 3Haummo (p<0,001) npesbiwano
3HAYEHWSA KOHTPO/IbHOM rpynnbl. Mocne neyeHus Lons sanuTennanb-
HbIX «MIACTOB» CTAaTUCTMYECKM 3HaYMmo (p=0,005) cHM3mnach B 1,9
pas (puc. 3).

OBCYXXAEHUE

Mpw aHanuse PXK, cienyet NOMHUTb, YTO Mbl NOJIYYaEM CMbIB CO
BCEX Y4aCTKOB M BCEX OPraHOB NOIOCTM PTa, 3HAYMT, Mbl aHaNU3MpyeM
«cpegHee» cofepranune HBJT, opMUpytoLLmMXCa KaK Ha y4acTKax 3po-
3uii npu KNJ1, Tak 1 ¢ fecHeBoi 6opo3/bl, UMEIOLLMXCA NapOAOHTa b-
HbIX KapMaHOB, Ha GOHE HeyA0BNETBOPUTEILHOM MMIMEHbI MONOCTU
pTa.

CnywmBaHMe KNeTok ByKKafbHOMO aNUTeNnA paccmaTpuBaetca
KaK 3BEHO Hecnewuuduyeckoin MecTHOM 3aluTbl. HekoTopble aBTopbI
Hab/1104a M U3SMEHEHME KaYeCTBEHHOMN XapaKTePUCTUKM ByKKasbHO-
O 3NUTENNA, @ UMEHHO YBE/IMYEHME YacTOTbl KIETOK C aHOMannAMM
anep, 6e3 akLeHTa Ha KONMYECTBEHHOE OT/IMYME KNETOK BYKKaNbHOMO
anutenusa 8 Hopme 1 npu KMNJ1. Tak, npu yBeIMUYEHUN MUKPOBHOW Ha-
rPY3KM B AECHEBOMN KMAKOCTU YBESIMUMBAETCA COAEPKAHME SNUTENN-
a/IbHbIX KNETOK, YTO YKa3bIBAET Ha COXPaHeHWe 3aLUUTHON GYHKLMM.

DiscusSION

When examining saliva, it is essential to remember that we are
collecting a sample that contains a mixture of secretions from various
parts and organs within the oral cavity. This peculiarity means that we
are analyzing the overall levels of NETs, which are formed in areas of
erosion in LP and from the gingival groove and existing periodontal
pockets in the settings of inadequate oral hygiene.

The shedding of buccal epithelial cells plays a role in nonspecific
local protection. Some researchers have observed changes in the
qualitative characteristics of buccal epithelium, such as an increase in
the frequency of cells with nuclear abnormalities, without emphasizing
the quantitative differences between buccal epithelial cells under
normal conditions and those with LP. Consequently, as the microbial
load in the gingival fluid increases, the content of epithelial cells also
increases, suggesting the preservation of the protective function. Based
on the data gathered, patients with LP exhibit a reduced proportion of
single epithelial cells but a statistically significant five-fold increase in
the proportion of epithelial clusters compared to the control group
[21]. Another study examined the critical intra- and extracellular
components involved in the attachment of hemidesmosomes in LP.
It has been proven that in LP, hemidesmosomes of basal epithelial
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CornacHo nonyyeHHbIM AaHHbIM Yy nauuneHTos ¢ KIMJ1 cHuKeHa aona
OZMHOYHbIX 3MUTENIMOLUTOB, HO CTaTUCTMYECKM 3HAYMMO YBENNYEHA
[lONA «NNACTOBY» 3NWUTENNA B 5 pa3 Mo OTHOLIEHUIO K KOHTpoAto [21]. B
ZPYrom UccnesoBaHunm Bbinn U3yYeHbl KtoUYeBble BHYTPU- U BHEK/E-
TOYHblE KOMMOHEHTbI, Y4acTBYIOLWME B MPUKPENNEHUN TEMULECMO-
com npwu KMJ1. okasaHo, yto npu KMNJT remmnaecmocombl 6a3anbHbIX
3MUTENNOLMTOB AeCTabnNN3MPOBaHbBI, HEAOCTAaTOYHO NPUKPENIEHDI K
6a3asbHOM MeMbBpaHe, YTO BO3MOXKHO 06bACHAET HasMume BonbLIon
0NV anuTeNnanbHblx nnactos B P [22]. Mpwu KM mopdonormyeckn
NOATBEPXKAEHA «AECTPYKLUMA 6a3anbHOM MembpaHbl U dopmmpoBa-
HME PA3MbITOV FPaHMLLbl MEXAY SNUTESIMEM U COEAUHUTENbHOTKAH-
HOI OCHOBOW cM3UCTON 060N0uUKM» [23].

CornacHo nccneposaHuam, B P npu KIMJ1 nosbiwaeTca ypoBeHb
CbIBOPOTOYHOMO MapKEpa aKTUBALMM HEUTPOPUIOB KasibMPOTEKTMHA
[4]. Mopdonormyeckne nsmeHenuna COP npu KM/ onuckiBatoTca Kak
«aKTMBHASA MHBA3MA B CIOM ANUTENNA IMMOLMTOB C GOPMUPOBAHM-
€M JIOKa/IbHbIX FPYNn MMMYHOKOMMETEHTHbIX KETOK, MOBbILEHHAA
MUIPaLMA HEUTPOPUABHbIX FPAHYIOLMUTOB U 303MHOGUN0BY [23]. MpK
KN ana popmmposaHua HeiTpodunamm HBJ1 ecTb Bce «ycnoBusa»:
AMCOMOTUYECKUIA caBUr MUKpobuoTbl COP ¢ yBennyeHnem rpamo-
TPULATENbHbIX MUKPOOPraHM3MOB [6], noBbilleHHble ypoBHU TNF-q,
IFN-a [4, 24, 25], aucbanaHc NPOOKCMAAHTOB M aHTMOKCMAAHTOB, U,
KaK pe3y/ibTaT, NOBbILEHHOE COAEPKAHME aKTUBHbIX GOPM KMUCI0pPO-
Za [26]. Pe3ynbTaTbl HALEro MCCIeA0BaHUA NPOLEMOHCTPUPOBANY,
yTo npw KNJ1 BocnanutenbHbii npouecc 8 COP conpoBoxKaaeTca no-
BbILLEeHWeM 1011 KNeTOK paHHero HeTo3a u HBJ1. Jo neyenuna y naum-
eHToB ¢ KIM/1, Aons HUTeBUAHbIX U 061aKoBMAHbIX HBJ1 B P} npeBbi-
LWana 3HauYeHUsa KOHTPONbHOW rpynnbl. Mpy 3TOM A0S HUTEBUAHOTO
HeTo3a npeBblWwasa 0bnakosUAHbIV B 2 pasa. lNocie neyeHna fons
HUTEBUAHbIX HBJT CTaTUCTMYECKM 3HAYMMO CHUMKAETCA, HO BCE e He
[LOCTUTraeT KOHTPO/IbHbIX 3HaYeHNI, a gons HBJT obnakoBmaHoOro TMna
nocne e4eHna UMeeT IMLLb TEHAEHLMIO K CHUXKEHUIO, CTaTUCTUYECKK
3HAYMMO He OT/IMYAACH OT 3HAYEHUI, onpeaenéHHbIX B npenapate PXK
[0 neyeHns. CornacHo IMTepaTypHbIM AaHHbIM, 06/1aKOBUAHbIN He-
TO3 XapaKTepeH AN MMMYHOMATONIOMMYecKuUX npoueccos [27]. Obna-
KoBuAHble HBJ/1 OKa3bIBAlOT BbIparKeHHOE NoBpexaatoLlee AencTBMe
Ha TKaHW, a 3awWwuTHble 3QdeKTbl Y 06NAKOBUAHBIX NOBYLUEK NPaK-
TUYECKM OTCYTCTBYIOT. Mbl Npeanonaraem, Yto obnakosuaHble HB/
NPOAO/KAKOT OKa3blBaTb NnoBpexaatowee geictave Ha COP, uto, B
KOHEYHOM MTOre, MOXKeT 00yC/I0BANBATb HECTOMKOCTb pemuccun. Mo
Hallemy MHEHMIO, CoxpaHsatoLeeca npucyTcTene B PXK y naumeHToB ¢
KMNJ/1 HuTeBMAaHbIX M 061aK0BUAHBIX HBJT MOXHO paccMaTpmBaTh Kak
NPU3HaK He3aBepLUEHHOCTM BOCMAUTENbHOMO NMPOLLECCa, YTO MOXKET
CBUAETENbCTBOBATb O HACTYNNEHWM HEAOCTATOMHO YCTOMYMBOM pe-
MUCCUM HA GOHE YNYULLIEHNA KIMHUYECKOM KapTUHbI.

3AKNIOYEHMUE

TakMm obpasom, nosbileHne cogepkaHna HBJT u KneTok paH-
Hero HeTo3a B PXK y naumeHTOB ¢ 3p03nBHO-A3BEHHON dpopmolt KIMJI, ¢
OZHOM CTOPOHBbI, MOET CTaTb OLHUM U3 06BEKTUBHBIX U YYBCTBUTE/b-
HbIX MapKEPOB B OLiEHKE 3aBePLLIEHHOCTM BOCMAMTENBHOTO NpoLiecca
1 CTOMKOCTM pemuccuu. C Apyrovi CTOPOHbI, M36bITOYHO 0bpasytoLmecs
npu KMNJ1 HelTpodubHbIe TOBYLLKM, Camm MO cebe ABMATCA OAHUM U3
NOBPEXAAIOLLMX GAKTOPOB, @ 3HAUMUT, MOTYT PACCMATPUBATLCA KaK OLHA
13 NOTEHLMANbHbIX TePaneBTUYECKUX Lienel An1a NPUMEeHeHUA npena-
paToB, 3PdEKTbI KOTOPbIX HaMpPaBeHbl Ha KOPPEKLMIO U3DObITOYHOrO
HeTo3a. M3ydyeHwne HeTo3a npwu KM/ TpebyeT fanbHelwero aHansa ans
BO3MOXKHOTO onpeaeneHus pedGepeHTHbIX 3HAYEHWI, OnpeaensoLLmx
HacTynaeHve CTOMKOM PeMUCCUM Yepe3 OLIEHKY cofepkaHma B P He
TONIbKO NIEVIKOLMTOB, SMUTESIMOLMTOB U NAACTOB SNUTENNS, HO U 0bna-
KoBUAHbIX HBJ1, HUTeBnaHbix HBJ1, KNeTok paHHero HeTo3a.
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cells are destabilized and insufficiently attached to the basement
membrane, possibly explaining the presence of a large proportion of
epithelial clusters in the saliva [22]. In LP, the morphological changes
involve the destruction of the basement membrane and the formation
of a blurred boundary between the epithelium and the connective
tissue base of the mucous membrane [23].

Research indicates that the calprotectin level, a serum marker
of neutrophil activation, increases in saliva with LP [4]. The oral
mucous membrane (OMM) shows morphological changes with
LP, such as active invasion of lymphocytes into the epithelial layers,
formation of local groups of immunocompetent cells, and increased
migration of neutrophilic granulocytes and eosinophils [23]. In LP,
several conditions favor the formation of NETs: dysbiosis of the oral
microbiota with an increase in gram-negative microorganisms [6],
elevated levels of TNF-a, IFN-a [4, 24, 25], an imbalance of prooxidants
and antioxidants, and consequently, elevated levels of reactive oxygen
species [26]. The results of our study demonstrated that with LP, the
inflammatory process in OMM is accompanied by an increase in the
proportion of early NETosis cells and NETs. Before treatment, the
proportion of filiform and cloud-like NETs in the saliva of patients with
LP exceeded the values in the control group. The proportion of filiform
NETs exceeded the cloud-like NETs by two times. After treatment, the
proportion of filiform NETs statistically significantly decreases but still
does not reach the control group parameters, and the proportion of
cloud-like NETs after treatment only tends to decrease, not differing
statistically considerably from the values determined in the saliva
preparation before treatment. According to literature data, cloud-
like NETs are characteristic of immunopathological processes [27].
Cloud-like NETs have a pronounced damaging effect on tissues, and
the protective effects of cloud-like NETs are virtually absent. We
assume that cloud-like NETs continue to have a detrimental impact
on the OMM, which may ultimately cause instability of remission. In
our opinion, the persistent presence of filiform and cloud-like NETs in
the gastrointestinal tract of patients with LP can indicate the ongoing
inflammatory process and insufficiently stable remission despite
improvement in the clinical picture.

CONCLUSION

The elevated presence of NETs (neutrophil extracellular traps)
and early NETosis cells in the saliva of patients with the erosive-
ulcerative form of LP may serve as valuable indicators for evaluating
the resolution of inflammation and the stability of remission. However,
the excessive formation of NETs in LP can contribute to tissue damage,
highlighting the potential of NETs as a therapeutic target. Therefore,
further research is needed to establish reference values for assessing
stable remission by analyzing levels of salivary leukocytes, epithelial
cells, and epithelial clusters, as well as cloud-like NETs, filiform NETs,
and early NETosis cells.
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IIMMAEMMNOAOTMYECKAS XAPAKTEPYICTUKA CYBKAMHNYECKOI'O
I'NMITIOTUPEO3A

H.A. MIHOATOBA!, M.A. IIMPMATOBA!, II.T. CAMMEBA"?

1 Kadeapa sHgokpunoaorny, TagKMKCKIIT TOCYAapCTBEHHBIN MeAUIIMHCKII YHUBepcuTeT uM. AGyaan nouu Cuno, Aymmante, Pecriybanka TaaXukucran

2 Meaununcknit nentp VcnoanureasHoro anmnapara Ipesuaenrta Pecry6auku Tagxukucran, dymante, Pecriybanka Tagxukucran

Lienb: 13yunTb YacTOTy BCTPEYaeMOCTH CyOKAMHMYecKoro runotupeosa (Cl) y HaceneHns cpeAHero v Noxuaoro Bo3pacTos r. [ywaHbe.

Matepuan n meTogbl: NPOaHANU3UPOBaAHbI Pe3ybTaTbl KAMHUYECKOTO, MHCTPYMEHTAIbHOTO M FOPMOHANbHOIO UCCNef0BaHUIA GYHKLMM LUTOBUAHOM
)enesbl (LX) y 5857 yenosek, 06paTuBLIMXCA K SHLOKPUHOMIOTAM Ha KOHCY/IbTaLMIO UK feyeHve B nepuog, 2018-2022 rr. Cpean 0b6cnenoBaHHbIX
YKEHLLWMH 6b110 3765 (64,3%), My»kumH — 2092 (35,7%), ux Bo3pacT BapbipoBan ot 35 40 65 /ieT, cocTaBus B cpeaHem 40,2+1,2 neT. Kpome KAMHUYECKo-
ro ocmoTpa v nanbnaumm LXK, Bcem pecnoHaeHTam Tak:Ke bbinv NpoBeAeHbl ybTPasByKoBoe uccneposaHue LXK, aHanns ypoBHA cogepskaHua Tupe-
oTponHoro ropmoHa (TTT), cBoboaHoro TMpokcuHa (T4 ¢B.) v TpuioaTMPOHUHA (T3 €B.), aHTUTEN K TUpeonepoKcnaase (AT K TIMO) B CbIBOPOTKE KPOBY.
Pe3ynbTathbl: NOBbILWEHHbIV OT pedepeHCHbIX 3HaYeHu yposeHb TTI umencs y 1743 (29,8%) pecnoHAeHTOB, NOHWKEHHbIN —Yy 373 (6,3%) (278 (7,4%)
YKeHLWMH 1 95 (4,5%) myskumH) 1 B npegenax Hopmbl —y 3741 (63,9%) obcneposaHHbix. Cl BbiseneH B 1279 (21,84%) cayyanx, MaHUPECTHbIN TMNOTH-
peo3 (Mr) —y 464 (7,92%) obcnepoBaHHbIX. [ocnesHui B 2,6 pasa yalle BCTPeYancs y L, eHckoro nona (n=334; 71,9%) no cpaBHEHUIO C MyXKun-
Hamm (n=130; 28,1%) (p<0,05). Takas e KapTMHa Habao4anack B KoropTe pecnoHaeHToB ¢ Cl, rae eHwuH (n=887; 69,4%) 6bino B 2,3 pasa 6osblue
yem mMykumnH (n=392; 30,6%) (p<0,05). CpesHWi1 BO3PACT MYXKUMH U KeHLWMH ¢ CI He MMen 3HaYMMoro pasnuuuns u coctasun 35,5+0,5 net n 37,8+0,3
net cootBetcTBEHHO (p>0,05). Cpeaym KoropTbl ¢ CI Npu yAbTPa3ByKOBOM MccnesoBaHum LXK B 26,2% ciydaeB oTmevanoch nosbllweHHas, 8 48,0% —
NOHWKeHHas v B 25,8% HabatofeHU HopMasibHas IXOreHHOCTb TKaHu LK. Cpeay Bcex obcnefoBaHHbIX Auddy3Hoe yenmdermne LXK | n Il ctenexei
numeno mecto y 2577 (43,99%) yenosek, y3noBoi 306 — B 1528 (26,1%) 1 cmeLwaHHbI 306 — B 1956 (33,4%) HabntogeHMAX. B rpynne pecnoHAeHTOB ¢
CT y sKeHLMH MO CPAaBHEHMIO C My)XYMHaMK B 2,5 pa3a yalle umenoch andodysHoe ysennyenue LK (25,3% npotus 10,2%; p<0,05), B 3,6 pasza vale
— Y3080 306 (16,5% npoTus 4,6%; p<0,05) 1 B 2,5 pa3a yalle — CMeLlaHHbI 306 (23,8% npoTus 9,6%; p<0,05). OTCyTCTBUE U3MEHEHMI Pa3MepoB U
cTpyKTYpbI LXK B 1,7 pasa yawe Habaoganock y amu, Myskckoro nosa (n=80; 6,3%) no cpaBHEHMIO C KeHCKUM (n=48; 3,8%) 6e3 3HaUMMbIX pasnnuni
(p>0,05). YpoBeHb AT K TMO B/, 6bi1 CTaTUCTUYECKM 3HAYMMO BbILLE Y KEHLLUWH, YeM Yy My»K4MH (p<0.05), B TO BpemMs Kak pa3nunuus no yposHto TSH n T3
1 T4 mexay Nonamu BbiABNEHbI He Bblin. BbiABneHa NpAmMas KoppenaUyoHHan CBA3b 3aBUCMMOCTM ypoBHA TTI ¢ nokasatenamu AT k TMO (r=0,26325;
p<0,05).

3akntoueHue: yactota Bctpeyaemoctv CI B ycnosuax r. [lywaHbe Ha npumepe BKAOYEHHOW KOropTbl coctasuna 21,8%; 3aboneBaHve yalle BCero
BCTPEYanoch y UL, MONIOLOrO aKTUBHOTO TPYA0CNOCOBHOr0 BO3pacTa, NPEUMYLLECTBEHHO XEHCKOro Noa. BbipaxeHHble u3meHeHus B CTpyKType LK
Mpu yNbTPa3ByKOBOM CKaHUPOBaHWM BbifiBneHbl y 70,1% Bcex 0b6cnesoBaHHbIX Uy 89,9% pecnoHaeHToB ¢ CT. NpeAcTaBaseT MHTepec fanbHellee n3-
yyeHve Bonpoca BcTpeyaemocTty CI'y HaceneHUsa BbICOKOTOPHOM MECTHOCTH, a TaKKe NPUYUH 1 GaKTOPOB pUCKa, aCCOLMMPOBAHHBIX € pa3Butrem Cr.
KntoueBble cnosa: cybKnuHUYecKuli 2unomupeos, mupeomporHsili 20pMOH, 8CMpPeYaeMocme, WUMOoBUOHAA }#esne3d, y31080U U CMewaHHbIl 300.

Ona umutuposaHua: MHoaTosa HA, Mupmatosa MA, Camuesa LUT. InnMaeMmUONOrMYecKas xapakTepucTMka cybKIMHUYECKOrO TMNoTUpeo3a. BecmHuk Asu-
yeHHel. 2024;26(4):608-18. https://doi.org/10.25005/2074-0581-2024-26-4-608-618

EPIDEMIOLOGICAL CHARACTERISTICS OF SUBCLINICAL HYPOTHYROIDISM

N.A. INOYATOVA!, M.A. PIRMATOVA!, SH.T. SAMIEVA'?

1 Department of Endocrinology, Avicenna Tajik State Medical University, Dushanbe, Republic of Tajikistan
2 Medical Center of the Executive Office of the President of the Republic of Tajikistan, Dushanbe, Republic of Tajikistan

Objective: To study the prevalence of subclinical hypothyroidism (SH) in the middle-aged and elderly population of Dushanbe.

Methods: The results of clinical, instrumental examination of the thyroid gland (TG), and its hormonal function assessment were analyzed in 5,857
people who visited endocrinologists for consultation or treatment in 2018-2022. Among the examined patients, there were 3765 women (64.3%)
and 2092 men (35.7%). Their age ranged from 35 to 65 years, averaging 40.2+1.2 years. In addition to clinical examination and thyroid palpation,
all respondents underwent ultrasound examination of the TG, blood tests for thyroid stimulating hormone (TSH), free thyroxine (free T4) and
triiodothyronine (free T3), and antibodies to thyroid peroxidase (AB to TPO).

Results: TSH levels were elevated in 1,743 (29.8%) respondents and decreased in 373 (6.3%), among which 278 were women (7.4%) and 95 men
(4.5%). Normal range of TSH was found in 3,741 (63.9%) of those examined. SH was detected in 1,279 cases (21.84%), and manifest hypothyroidism
(MH) was found in 464 of examined patients (7.92%); the latter being 2.6 times more common in females (n=334; 71.9%) than in males (n=130; 28.1%)
(p<0.05). The same picture was observed in the cohort of respondents with SH, where there were 2.3 times more women (n=887; 69.4%) than men
(n=392; 30.6%) (p<0.05). The average age of men and women with SH did not differ significantly, being 35.5+0.5 years and 37.8+0.3 years, respectively
(p>0.05). Among the cohort with SH, thyroid ultrasound examination revealed increased echogenicity of the TG in 26.2%, decreased echogenicity in
48.0%, and normal echogenicity in 25.8% of cases. Among all examined patients, diffuse Grade | and Il enlargement of the TG was found in 2,577
(43.99%), nodular goiter —in 1528 (26.1%), and mixed goiter —in 1956 (33.4%) observations. In the group of respondents with SH, women had diffuse
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enlargement of the TG 2.5 times more often (25.3% versus 10.2%; p<0.05), 3.6 times more often in nodular goiter (16.5% versus 4.6%; p<0.05) and
2.5 times more often in mixed goiter (23.8% versus 9.6%; p<0.05) compared to men. The absence of changes in the size and structure of the TG was
observed 1.7 times more often in males (n=80; 6.3%) than in females (n=48; 3.8%) without significant difference (p>0.05). The level of AB to TPO was
higher in women than in men (p<0.05), while there were no statistically significant differences in the level of TSH and thyroid hormones in the blood
serum between males and females. A direct correlation was found between the TSH and the AB to TPO levels in the examined cohort (r=0.26325;
p<0.05).

Conclusion: The prevalence of SH in Dushanbe, based on the data from the examined cohort, was 21.8%; most commonly the disease started in young
age, mainly in active females of working age. Ultrasound examination revealed significant changes in the structure of the TG in 70.1% of all examined
patients, and in 89.9% of patients with SH. It is of interest to continue investigation of SH prevalence in the population of highland areas, as well as the

causes and risk factors associated with the development of SH.

Keywords: Subclinical hypothyroidism, thyroid-stimulating hormone, prevalence, thyroid gland, nodular and mixed goiter.

For citation: Inoyatova NA, Pirmatova MA, Samieva ShT. Epidemiologicheskaya kharakteristika subklinicheskogo gipotireoza [Epidemiological characteristics of
subclinical hypothyroidism]. Vestnik Avitsenny [Avicenna Bulletin]. 2024;26(4):608-18. https://doi.org/10.25005/2074-0581-2024-26-4-608-618

BBEAEHMUE

B nocnegtue rogabl CI' BHOBb CTasM NpuaaBaTb 0C060e BHUMA-
HUWe, TaK KaK OH MMEeeT He TO/IbKO TEHAEHLMIO K MPorpeccupyoLiemy
POCTY, HO M C/IY}KUT B Ka4ecTBe O4HOM0 U3 GpaKTOPOB PUCKa Pa3BUTUA
KapaMo-mMeTaboNnUeckUX HapyeHW, NPUBOSALLMX K CHUXKEHWMIO
KayecTBa *KM3HU, paHHEeN MHBANNAM3aLMM U CMEPTHOCTU HaceNeHNns
[1-3]. Kak nokasanu pesynbTaThl paaa UCCAeA0BaHUIA, MPY aKTUBHOM
ckpuHuHre CI Bbiasnaetca y 1,4%-13,6% B3pocaoro HaceneHma n no
cpaBHeHuto ¢ MI BcTpeyaeTca B AECATKM pa3 Yalle, O4HAKO U3-3a
OTCYTCTBUSA KAMHWMYECKMX MPOSBAEHUN LONFOe BPems OCTaércs He-
pacnosHaHHbIM [4-9]. Bonee Toro, YactoTa BcTpeyaemocTu Cl 3Ha-
YUTENIbHO PACTET C yBENIMYEHMEM BO3pacTa HacesneHus [4], Ha noyse
XPOHWUYECKON BonesHm noyek [5], npu oXMpPeHnn n meTabonnyeckom
cMHApoMme [6], AenpeccuBHbIX HapyLleHusx [7], caxapHom avabere (3,
10], 6epemeHHocTH [4, 11, 12], a TaKKe B 3aBMCMMOCTM OT PErMOHOB
MPOKMBAHMA HACENIEHUA, OTHOCALLMXCA K IHAEMUYECKMM 30HaM Mo
noa-peduuuty [4-8, 12-14].

BmecTe ¢ Tem, B pAge UccnenoBaHuin b0 NoKasaHo OTCyCTBME
3HAYUTE/IbHBIX Pa3nymnii BcTpeyaemocTn Cly HaceneHus, NpoxmBea-
fOLLLETO B MOA-AeDULMTHBIX PEMMOHAX U PETMOHAX C LOCTATOYHbIM €70
YPOBHEM, YTO CTaBWT NOZ COMHEHME 3aBUCMMOCTb Pa3BUTUA ITOM Ma-
Tonorum ot geduumTa ioaa [8, 9]. B cBA3M C BblLEYKa3aHHbIM, UMEET-
cA HeobX0AMMOCTb B NPOBEAEHUM JANbHENWMNX KPYMHbBIX MHOTOLIEH-
TPOBbIX UCCNEA0BAHMM, B KOTOPbIX Ha BbICOKOM METOA0/0MMYECKOM
ypoBHe byzaeT n3ydyeHa yacToTa BcTpedaemocty Cl'y B3poc/ioro Hace-
NEeHMA Pa3NNYHbIX PETMOHOB MMUpPa W ByayT BbIABAEHbI aCCOLMMPOBAH-
Hble C HUM QaKTOPbI PUCKA M NATONOMMYECKUE NPOLLECChI.

CnepnyeT OTMETUTb, YTO B HACTOALLEE BPeMA 3nNuaemMmuonornye-
CKasa KapTvHa Cl 1 ero nNocneacTBUiA Y HaceNeHUs, NPOKUBAIOLLETO
B 3KCTPEMasbHbIX YCOBUAX — B BbICOKOTOPHOM MECTHOCTM M 30HaX
MOBbILWEHHOW paauaumm, — He u3ydeHa [12]. MpeacTaBnseT nHTEpeC
nposegeHve GpyHLAMEHTaNbHbIX MCCNEA0BaHMI B 3TOM Hanpasie-
HUM, TaK KaK TMPEOUHbIE FOPMOHbI Y4aCTBYHOT B BO/IbLUMHCTBE OKMC-
NIUTE/IbHBIX NPOLLECCOB M BHYTPUKIETOYHOM OBMEHE KMCNOpoaa, U Ha
noYyBe HEraTMBHOTO BO3AEWCTBUA BbllleyKa3aHHbIX (HAKTOPOB, BO3-
MOXKHO, GyHKLMA LK ByaeT M3MeHATbCA B CTOPOHY MMNo- UK rvnep-
Tupeosa [15].

Kak n3BecTHo, CI' — 3TO NaTO/I0OrMYECKOe COCTOAHNE OPraHU3Ma,
MpY KOTOPOM OTMEYAETCA M30/IMPOBAHHOE MOBbIWEHME YPOBHA TTT
6e3 NoBbILLEHNSA YPOBHA TUPEOUAHbIX FOPMOHOB M KakMX-1nbo creL-
NOUYECKMX KTMHUYECKUX MPOABIEHWI TMNOTMPEO03a. BmecTe c Tem, He
nmen 0cobbIx KNMHMYECKMX NpoasaeHunit, CI cnyKnT B KauecTse npe-
[AMKTOpa Pa3BWUTUA pALa MaTONOTMYECKMX NMPOLLECCOB — HapyLUeHWN

INTRODUCTION

In recent years, SH received special attention not only due
to a tendency to progressive growth but as one of the risk fac-
tors for the development of cardiometabolic disorders leading
to a decrease in the quality of life, early disability, and mortali-
ty of the population [1-3]. As the results of several studies have
shown, with active screening, SH is detected in 1.4%-13.6% of
the adult population and is dozens of times more common than
MH, but due to the absence of clinical manifestations, it remains
unrecognized for a long time [4-9]. Moreover, SH incidence in-
creases significantly with growing age of the population [4], on
the background of chronic kidney diseases [5], obesity and meta-
bolic syndrome [6], depressive disorders [7], diabetes mellitus [3,
10], pregnancy [4, 11, 12], and also depending on the regions of
residence of the population, related to endemic zones for iodine
deficiency [4-8, 12-14].

At the same time, several studies have shown the absence
of significant differences in the SH incidence in the population
residing in iodine-deficient regions and regions with its sufficient
level, which casts doubt on the dependence of the development
of this pathology in iodine deficiency [8, 9]. In connection with
the above, there is a need to conduct extensive multicenter
studies in which the incidence of SH in the adult population of
different regions of the world could be studied at a high meth-
odological level, and the associated risk factors and pathological
processes would be identified.

It should be noted that the epidemiological picture of SH
and its consequences in the population living in extreme condi-
tions, such as high-mountain regions and areas of high radiation,
has not been studied [12]. It is of interest to conduct fundamental
research in this direction, since thyroid hormones are involved in
most oxidative processes and intracellular oxygen metabolism,
and due to the negative impact of the above factors, it is possible
that the thyroid function may shift towards hypo- or hyperthy-
roidism [15].

As is known, that SH is a pathological condition, with an iso-
lated increase in the TSH level without an increase in the level
of thyroid hormones and any specific clinical manifestations of
hypothyroidism. At the same time, without having any particu-
lar clinical manifestations, SH serves as a predictor of the devel-
opment of several pathological processes, such as lipid metab-
olism disorders and the progression of atherosclerosis, insulin
resistance, hyperhomocysteinemia, oxidative stress, obesity, and
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JIMNUAHOTrO 06MeHa M MPOrpeccpoBaHMs aTePOCKIEPO3a, MHCYIMHO-
PE3UCTEHTHOCTK, rTMNEePromoLUCTEMHEMUN, OKUCAUTENBHOTO CTPecca,
OXMPEHMA U remogyHammnyeckmx casuros [6, 12, 13, 15]. B ceasu ¢
3TUM, PAHHAA €ro ANarHoCTUKA M aAeKBATHAA KOPPEKLMA, N0 MHEHWIO
paga cneumanuctos [12, 15], NO3BONSET CYLLECTBEHHO CHU3UTb PUCK
Pa3BUTMA BblLLEYKA3aHHbIX MATONOTMYECKUX COCTOAHMM, A TaKKe yyy-
LUMTb KAUYeCTBO XKM3HW HaceNeHus.

B Hawwel pecnybimKe, OTHOCALLENCA K YMCNY IHAEMUYECKMX MO
aedUUmUTy Moaa PErMoHOB, UCCEA0BAaHNA, HANPaBIEHHbIE Ha BbisB-
nenune CI' Ha NONyNALMOHHOM YPOBHE, HE MPOBEAEHbl, YacToTa ero
BCTPEYaeMOoCTM U GaKTOpbl PUCKa CPeaM B3POCIOro HaceneHus Halle-
ro permoHa ocTaoTCA Hen3y4YeHHbIMU.

LLENb UCCNEAOBAHMA

M3yumnTb YacToTy BcTpedaemocTu CI'y HaceneHus r. [ywaHbe.

MATEPUAN U METOAbI

Mo AM3aiHy UCCNef0BaHME MMEET OnucaTesIbHbIA XapaKTep v
OCHOBAHO Ha pesynbTaTax NpoBeAEHHOro aHannsa 5857 ambynatop-
HbIX KapT NInL,, MPOXOAMBLUMX PEryAAPHbIA MPOPOCMOTP B FOPOACKMUX
LieHTPax 340p0oBbs M IHAOKPUHONOTMYECKOM LieHTpe T. [dywaHbe 3a
nepvog 2018-2022 rr. Cpeay Hux 3765 (64,3%) yenosek bbiam anua
eHckoro u 2092 (35,7%) — my»KcKkoro nonos. BospacTt nuu, BKO-
YEHHbIX B HacToALlee uccnegoBaHne, Bapbuposan ot 35 fo 65 ner,
cocTasus B cpegHem 40,2+1,2 net. PacnpeseneHme pecnoHLeHTOB B
3aBMCMMOCTM OT MO M rofa 0bpalLEeHNs B MEAULMHCKME yupexae-
HWA NpeaCcTaBAeHo Ha puc. 1.

Kputepmnamu BKAKOYEHUA B UCCNEA0BaHME ABUINCD: OTCYTCTBUE
cneundUYECcKMX STMONATOreHeTUYECKMX M CUMNTOMATUYECKMX Kanob,
CBA3aHHbIX € naTosnormen LLMK; Bospact ctapwe 18 net; Hanmume meH-
CTPYasibHOM GYHKLMM Y NINLL JKEHCKOTO MOJIA; OTCYTCTBUE MOPOUAHOTO
OXKMPEHMA, a TaKKe Hanumne nabopaTopHo ycTaHoBaeHHoro CI —ypo-
BeHb TTT Bbiwwe 4,0 MME/n, HO He Bbiwe 10 MME/n npy HopmanbHOM
ypoBsHe T4 cB.

B KauyecTBe KpUTEPWEB WUCKAOYEHWUA CAYKWUAW: Hanuume y pe-
CMOHAEHTOB B aHAMHe3€e UM B MOMEHT NPOBeAEHNA UCCAeA0BAHNA
KOHCepBaTMBHOW Tepanuu natonoruum LLMK; obaydeHne obnacty wewn
WK ONepaTMBHOE BMELLATEIbCTBO MO NOBOAY PA3/IMYHbIX NAaTONOMMIA
LLX; npuém paga NekapCTBEHHbIX CPEACTB, BAUAIOLMNX HA YPOBEHb
1 0bmeH TTT U TMPEOUAHbIX FOPMOHOB (1€BOTUPOKCUH, aMUOAAPOH,
TUPEOCTaTUKM, THOKOKOPTMKOCTEPOUADbI); HA/NMYME NaTONOTUM Ccep-
[€4YHO-COCYANCTON CUCTEMBI, B TOM YMC/IE ULLIEMMYECKON 60ne3HM
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hemodynamic disorders [6, 12, 13, 15]. In this regard, its early
diagnosis and adequate correction, according to several experts
[12, 15], can significantly reduce the risk of developing the above
pathological conditions and improve the population's quality of
life.

In Tajikistan, which is one of the regions endemic for iodine
deficiency, studies aimed at identifying iodine deficiency at the
population level were not conducted; its incidence and risk fac-
tors among the adult population of our region were not investi-
gated.

THE PURPOSE OF THE STUDY

To study SH prevalence in the population of Dushanbe.

METHODS

The study is descriptive in design and based on the results
of the analysis of 5,857 outpatient cards of individuals undergo-
ing regular medical examinations at the city health centers and
the Endocrinology Center of Dushanbe for 2018-2022. Among
them, 3,765 (64.3%) were females and 2,092 (35.7%) were males.
The age of the patients in this study varied from 35 to 65 years,
averaging 40.2+1.2 years. The distribution of respondents by gen-
der and year of visit to medical institutions is presented in Fig. 1.

The inclusion criteria for the study were: absence of specif-
ic etiopathogenetic and symptomatic complaints associated with
thyroid pathology; age over 18 years; sustained menstrual func-
tion in females; absence of morbid obesity, laboratory evidence
of SH, including a normal level of free T4 and 4.0<TSH<10 mIU/I.

The exclusion criteria were: a history of conservative thera-
py of the thyroid pathology; radiology treatment of the neck area
or surgery for various thyroid pathologies; intake of a number
of medications that affect the level and metabolism of TSH and
thyroid hormones (levothyroxine, amiodarone, antithyroid drugs,
glucocorticosteroids); cardiovascular pathology, including coro-
nary artery disease, hypertension; diseases of other endocrine
glands, such as hypercorticism, diabetes mellitus; autoimmune
diseases and rheumatic joint lesions; pregnancy and the early
postpartum period, breastfeeding; high comorbidity index.

When analyzing outpatient cards at the first stage, data
were collected on the somatic status of respondents; anthropo-
metric indicators, including body mass index; the conclusion of
the endocrinologist who examined and palpated the TG; the re-

Puc. 1 PacnpedeneHue pecnoHOeHmMos no
nony u 200am obpaweHus 8 MeduyuHCKUe
yupemoeHus

Fig. 1 Distribution of respondents by gender
and year of treatment at medical institutions
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cepaLa, rMNepToHWYeckon 6onesHu; 3abonesaHUa APYrux Kenés
BHYTPEHHEW CeKpeLymn — rMnepKopPTULM3M, CaxapHbli avabet; Hanu-
uMe ayTOMMMYHHbIX 3a601€BaHUIA U PEBMATUUECKUX NMOPaXKEeHUI Cy-
CTaBOB; Ha/MuYMe BEPEMEHHOCTU M PaHHWIA NOCNEPOAOBLIN Nepuoz,
KopmaeHue pebexKa rpyapto; BbICOKMIM MHAEKC KOMOPOUAHOCTM.

Mpu aHanu3e ambynaTopHbIX KapT Ha NepBom 3Tane bblan co-
6paHbl faHHbIE MO COMATUYECKOMY CTATyCy PECNOHAEHTOB; aHTPOMO-
METPUYECKMe NOKa3aTeNw, B TOM YMC/IE U UHAEKC Maccbl TeNa; 3aK/to-
YeHWe Bpaya-IHAOKPUHOOrA, NPOBOAMBLIErO OCMOTP U Nanbnauuo
LLIXK; pe3ynbTaTbl ynbTpasBykoBoro nccnenosanma LK n nccneposa-
HUA YPOBHeW e€ ropMOHOB, a TaKKe aHaMHe3 XKU3HU 1 3ab0n1eBaHuA
Ha NpeAMeT NonyyeHuA nedeHuna natonormm LK.

[opmoHanbHble UccnefoBaHUA Oblv NPOBeAeHbI CTaHAAPTHBIMU
MeToZamu B AByX Beayluyx nabopatopusx ropoga dywanbe — 000
«Ounamen» n 000 «3eb0o», rae UCNoNb3yTCa MAEHTUYHbIE CNOCODbI
onpeseneHna ypoBHA rOPMOHOB B CbIBOPOTKE KPOBM, @ TaKkKe UAEH-
TUYHble 1abopaTOPHbIE KPUTEPUM OLLEHKU FOPMOHA/IbHOTO FOMEeOoCTa-
3a. Y BCex pecnoHAeHToB bblan onpeneneHbl yposeHb TTT, T4 cB., T3
cB., U AT K TIMO. YKka3aHHble ropMOHbI Onpeaennuanuch NyTémM MMMYHO-
depmeHTHOro aHanM3a B CbIBOPOTKE KPOBM Ha aHanusatope Beckman
Coulter AU480 (Beckman Coulter, USA) ¢ ncnonb3oBaHMem TECT-CUCTEM:
«Access hypersensitive hTSH Reagent Pack» (pedepeHcHbIi apanasoH
TTT 0,4-4,0 MME/n); «Access Free T4 Reagent Pack» (pedepeHcHbii au-
anasoH T4 c8. 9,0-22,0 nmonb/n); «Access Free T3 Reagent Pack» (pe-
depeHcHbIi ananasoH T3 cB. 2,6-5,6 nmonb/n); «Orgentec TPO ELISA»
(pedepeHcHbIn ananasoH AT k TMO 0-34,0 ME/mn).

Hannuume CI' y pecnoHAEHTOB NOATBEPMKAANOCH COMMACHO YCTa-
HOB/IEHHbIM M BCEMMUPHO MPU3HAHHBIM KPUTEPUAM — YBENYEHWMIO
cogepxaHua TTT B cbiIBOPOTKe Kposu 6onee 4 MKME/mn npu Haanumnm
HOPMasIbHbIX 3HaYeHWI KoHUeHTpauum T4 cs. — 9-22 nmonb/A. Kpome
Toro, 6blna ycTaHoB/EHa M MaHUbeCTHan dopma rMnoTMpeosa, Koraa
yposeHb TTT y pecnoHgeHToB npesbiwan 10 MME/n, a T4 cB. 6bin me-
Hee 9,0 nmosnb/A.

AHaTomo-CTpyKTYypHOe cocToaHwme LU oueHnBanock no pesynb-
TaTamM MasbNaTOPHOTO W YNbTPA3BYKOBOIO MCCNEA0BaHWIA, BbINO/-
HEHHbIX KaXXA0MY naumeHTy. [inarHoctvka crenenu ysenndenma LUK
NpOBOAMAACL COrNAcHO Knaccudumkaumm BO3 (2001) Ha ocHoBe BU3Y-
a/IbHOV OLIEHKM cTeneHu AepopMUPYeMOCTM LeN U NanbnaTopHOro
onpeaeneHnsa pasmepos 1 CTPYKTypbl LK.

MNonyyeHHble B X04e UccnenoBaHua LMdpoBble AaHHble Obiin
BHECEHbI B OTZAE/bHbIN AOKyMeHT Excell u nogBeprHyTbl cTaTUCTUYE-
CKoM 0bpaboTKe ¢ Nomolplo Nporpammbl Statistica, Bepcua 6.1. B
CBA3W C TEM, YTO rpynnbl HE UMENN 3HAYMMOTO PA3NUUUA U UMENU
HOpManbHOe pacnpegeneHune, Bce faHHble B paboTe npeacTaBaeHb
B BUAE CPefHero U cpefiHEKBAAPATUUYECKOro OTKIOHEeHMA. Koppens-
LIMOHHbIV aHann3 Npou3BOAMACA C UCMOAb30BaHWEM KO3ddULMeHTa
paHroBol Koppensaumu CnupmeHa. [1n1a cpaBHeHWUs rpynn UCMNO/b30-
Ba/IMCb KpuTepuilt MaHHa-YUTHU M X2 3HAYMMbIM CYMTAICA YPOBEHb
p<0,05.

PE3YNILTATbI

AHanu3 5857 ambynaTopHbiX KapT MOKas3an, YTo MOBbILEH-
Hbil ypoBeHb TTT (yposeHb TTT Bbiwe 4 MME/n) umen mecto y 1743
(29,76%) yenosek, B Tom uncne y 1279 (21,84%) any ¢ CI v y 464
(7,92%) obcnenosaHHbIx ¢ MI. Kak nokasanu noayyeHHble AaHHble, B
rpynne auy, ¢ MI skeHwwmH (n=334; 71,9%) 6bin0 B 2,6 pasa 6onbLue no
cpaBHeHuto ¢ MyxunHamu (n=130; 28,1%) (p<0,05) (puc. 2). OgHako
pa3nnuMA ypoBHA BCTpedaemocTy MI B rpynnax MysKUMH U MKEHLMH
MMENN CTaTUCTUYECKM HE3HAUYMMBbIN XapaKTep, cocTaBus 6,2% 1 8,9%
Y MY}KUMH U JKEHLLMH cOOTBETCTBEHHO (p>0,05).

sults of an ultrasound examination of the TG and a study of its
hormone levels, as well as a history of life and disease, in order to
exclude patients receiving treatment for thyroid pathology.

Hormonal studies were carried out by standard methods
in the two leading laboratories of Dushanbe: LLC "Diamed" and
LLC "Zebo", which use identical methods for determining the
level of hormones in the blood serum, as well as identical lab-
oratory criteria for assessing hormonal homeostasis. All respon-
dents had their TSH, free T4, free T3, and AB to TPO levels tested.
These hormones were determined by enzyme immunoassay in
blood serum using a Beckman Coulter AU480 analyzer (Beckman
Coulter, USA) with the following test systems: "Access hypersen-
sitive hTSH Reagent Pack" (reference range of TSH 0.4-4.0 mIU/I);
"Access Free T4 Reagent Pack" (reference range of free T4 9.0-
22.0 pmol/l); "Access Free T3 Reagent Pack" (reference range of
free T3 2.6-5.6 pmol/l); "Orgentec TPO ELISA" (reference range of
AT to TPO 0-34.0 IU/ml).

SH was confirmed in the respondents according to estab-
lished and internationally recognized criteria: an increase in the
TSH>4 plU/ml in the presence of normal values of free T4 (9-22
pmol/l). In addition, the MH was diagnosed, if TSH>10 mIU/I, and
free T4<9.0 pmol/I.

The anatomical and structural condition of the TG was as-
sessed based on the results of palpation and ultrasound examina-
tion. The degree of the thyroid gland enlargement was diagnosed
according to the WHO classification (2001) based on a visual as-
sessment of the neck deformity and palpation of the TG to assess
its size and structure.

The digital data obtained during the study were entered
into a separate Excel document and statistically processed using
the Statistica software, version 6.1. Since the groups’ values did
not have significant differences and had a normal distribution, all
data in this paper are presented as mean and standard deviation.
Correlation analysis was performed using the Spearman rank cor-
relation coefficient. The Mann-Whitney and x? tests were used to
compare the groups. The level of p<0.05 was considered signifi-
cant.

RESULTS

Analysis of 5,857 outpatient records showed that elevated
TSH level (TSH>4 mIU/I) was found in 1,743 individuals (29.76%),
including 1,279 (21.84%) patients with SH and 464 (7.92%) with
MH. As shown by the obtained data, in the MH group there were
2.6 times more women (n=334; 71.9%) compared to men (n=130;
28.1%) (p<0.05) (Fig. 2). However, the differences in MH inci-
dence in the groups of men and women were statistically insignif-
icant, comprising 6.2% and 8.9% in men and women, respectively
(p>0.05).

Interpretation of the results of the TSH test showed that 373
individuals (6.4%) had a decreased value, including 278 women
(7.4%) and 95 men (4.5%). As demonstrated by the obtained data,
a reduced level of TSH, observed in hypothyroidism or hyperactiv-
ity of the TG, was 2.9 times more often found in females, which is
consistent with the data obtained by other researchers [6, 7, 11].
Taking into account the increased level of thyroid hormones and
AB to TPO, a diagnosis of Hashimoto's thyroiditis was put in some
patients. With an increase in the level of AB to the TSH receptors,
Graves' disease or thyrotoxicosis syndrome was diagnosed.

In 3,741 examined individuals, the TSH level corresponded
to the reference values, which coincided with the data of several
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Fig. 2 Distribution of respondents depending on the
level of TSH and gender
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MHTepnpeTauma pesynbTaToB UccaeaoBaHus yposHsa TTT y ob-
CNefloBaHHbIX NoKasan, uto y 373 (6,4%) uyenoBek ero cogepiaHue
6b1710 MOHUMKEHHbBIM, B TOM Yncne y 278 (7,4%) eHwmH n y 95 (4,5%)
MyXU4uH. Kak nokasanu nonyyeHHble AaHHble, CHUXEHHbI YPOBEHb
TTT, HabntoaaoWMIACA NPy TUNOTUPEO3E UAW e TMNEePaKTUBHOCTM
LXK, B 2,9 pa3sa yalle nmenca y 1L, }KeHCKOro nona, 4Yto cornacyerca
C fLlaHHbIMK, NONYYEHHBIMM APYTMMU cneumranucTamu [6, 7, 11]. C yué-
TOM MOBbILUEHHOrO YPOBHA TUPEOUAHbIX ropMoHOB 1 AT K TIO ycrta-
HaB/MBANCA AMATHO3 TUPEOUANT XalMMOTO, NPY NOBbILLEHUM TUTPA
AT K peuenTopy TTT ycTaHaBAMBanACA AnarHo3 bonesHu lpelieca uan
CUHAPOM TUPEOTOKCUKO3a.

Y 3741 obcnepoBaHHbIX ypoBeHb TTI cooTBeTcTBOBaN pede-
PEHCHbIM MOKa3aTeNAM, YTO COBMAZAET C AaHHbIMK PAAA UCCNef0Ba-
Tenei [7,11, 12]  cBUAETENLCTBYET O 6O/bLUEN PacnpPOCTPaHEHHOCTM
natonorumn LXK cpeam eHLmH, Kak ¢ runo-, Tak v ¢ runepdyHKupen.

AHanu3 pes3ynbTaToB rOPpMOHANbHOTO uccnenosaHua 5857 pe-
CMNOHAEHTOB MoKas3an Hanuuue CIy 1279 (21,8%) yenosek, B Tom
yuncne y 887 (23,6%) eHLwmH 1 392 (18,7%) mykumH. CpaBHUTEIbHANA
OLeHKa BcTpeyaemoctu CI' B 3aBUCMMOCTM OT Mosa 06cneioBaHHbIX
nokasasna, yto Cl yalle BCTpeyancs y KeHWuH (23,6%) no cpasHe-
HUIO C My>KYMHaMK (18,7%), YUTO HOCWIO CTaTUCTMYECKM 3HAYUMbIV
xapakTtep (p<0,05). BmecTe ¢ TeM, He BbIfI0 BbIABIEHO CTAaTUCTUYECKM
3HAYMMBIX PA3NMUMIA B CPEAHUX BO3pacTax MyxuuH (35,5+0,5 net)
N KeHWmH (37,8+0,3 nert), umetowmx Cr (p>0,05). CpeaHuii Bospact
Bcex pecnoHaeHTos ¢ CI coctasun 36,7+0,4 neT, 4to CBMAETENLCTBYET
0 ero pacnpocTPaHEHHOCTU UMEHHO CPesiM MONOAOr0 aKTUBHOTO TPY-
[,0CNOCOBHOrO HaceneHus.

M3yyeHue anob pecnoHAEeHTOB NOKa3ano Ha/nume y HUX cne-
[yHOLWMX CMMNTOMOB, KOCBEHHO OTPaKatoLLMX eé: BblparKeHHas ana-
TWA, BANOCTb U YTOMASEMOCTb (42%); NOCTOAHHAA COHAMBOCTL (53%)
U CHUXKeHWe namaTu (37,4%); nopasneHHoe HacTpoeHue (16%); 396-
KocTb (12,6%) 1 BbinageHue Bosoc (16%).

YnbTpa3syKoBoe ckaHupoBaHue LXK nossonnno nonyuntb mH-
dopmaumio 0 eé aHaTOMO-CTPYKTYPHOM COCTOAHWM, IXOTEHHOCTU U
Ha/ZIMUYMK CTPYKTYPHbIX M3MEHEHMI B €€ TKaHW. B rpynne pecnoHaeH-
108 ¢ CI axoreHHocTb LUK Bbina nosbiweHa y 26,2% v NOHUKeHa Y
48% 4enoBek, YTO CBUAETENbCTBYET O MEPEHECEHHOM paHee BOCMann-
TenbHOM npotiecce. Y Kaxpaoro YetsépToro (25,8%) pecnoHaeHTa ¢ CI
Npw yNbTPa3ByKOBOM CKaHMpoBaHUM LXK n3meHeHuns eé sxoreHHoCTH
He 6blNn BbISB/EHDI.

MccnepoBaHve pasmepoB 1 o6béma LUK nokasano, uto, and-
¢y3Hoe eé yeenunyenue | u I cteneHelt umeno mecto y 2577 (43,99%)
yenosekK. bonee Toro, y 1528 (26,1%) ob6cnepoBaHHbIX UMENUCD Y310~
Bble popmbl 3063, B 1956 (33,4%) HabntofeHWIt — CMeLlaHHbI 306
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researchers [7, 11, 12] and indicated a higher prevalence of thy-
roid pathology (both hyper- and hypofunction) among women.

Analysis of the results of a hormonal study of 5,857 re-
spondents showed the presence of SH in 1,279 (21.8%) people,
including 887 women (23.6%) and 392 men (18.7%). A compar-
ative assessment of SH prevalence depending on the gender of
the examined individuals showed that SH was statistically signifi-
cant (p<0.05) more common in women (23.6%) compared to men
(18.7%). At the same time, no statistically significant difference
was found in the average age of men (35.5+0.5 years) and women
(37.8+0.3 years) with SH (p>0.05). The average age of all respon-
dents with SH was 36.7+0.4 years, which indicated its prevalence
among the young, active, working-age population.

The study of epy respondents' complaints revealed the
presence of symptoms that indirectly reflect thyroid disorders,
including severe apathy, lethargy, and fatigue (42%); constant
drowsiness (53%) and memory loss (37.4%); depressed mood
(16%); chilliness (12.6%) and hair loss (16%). This comprehensive
approach to understanding the patient's experience contributes
to the validity and reliability of the study's findings.

Ultrasound examination of the TG allowed us to obtain in-
formation about its anatomy, echogenicity, and the presence of
structural changes in its tissues. In the group of respondents with
SH, thyroid echogenicity was increased in 26.2% and decreased
in 48% of people, which indicated a past inflammatory process.
In every fourth respondent (25.8%) with SH, no changes in the
echogenicity of the TG were detected during ultrasound examina-
tion.

The study of the size and volume of the TG showed that its
diffuse enlargement Grade | and Il occurred in 2,577 (43.99%)
people. Moreover, 1,528 patients (26.1%) had nodular forms of
goiter. In 1,956 (33.4%) observations, mixed goiter was found
with diffuse enlargement of the TG and the presence of one or
more nodular formations. In the remaining cases, anatomical and
structural changes in the TG tissues were not detected.

The characteristics of the detected changes in the size and
structure of the TG in the group of respondents with SH are pre-
sented in Fig. 3.

As can be seen from the diagram, among respondents with
SH, all forms of goiter were significantly more common in females
than in males. In particular, females were 2.5 times more likely to
have diffuse enlargement of the TG (n=324; 25.3%) than males
(n=130; 10.2%) (p<0.05), 3.6 times more likely to have nodular
formations of the TG (16.5% in women vs. 4.6% in men; p<0.05),
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— anddysHoe ysennueHue LK ¢ HanMumem ofHOTO UM HECKONBKO
Y3/10BbIX 06pa30BaHNi. B 0CTaNbHbIX Cy4anx aHAaTOMO-CTPYKTypHble
M3MeHeHMA TKaHu LUK He 6binu BbIABAEHDI.

XapaKTepuCcTHKa BbIABNEHHbBIX U3MEHEHWI Pa3MepOB U CTPYKTY-
pb! LXK B rpynne pecnoHaeHTos ¢ CI npeacTtasneHa Ha puc. 3.

Kak BuaHO 13 npeacTaBneHHOW Avarpammbl, Cpesi pecrioHaeH-
108 ¢ CI Bce dopmbl 3063 3HAUMMO YalLle BCTPEYANNCH Y INLL KEHCKO-
o MOAa NO CPABHEHMIO C MYXUYMHAMWU. B 4aCTHOCTW, Y JINLL XKEHCKOTo
nona B 2,5 pasa vate umenocb andoysHoe ysennyenue LUK (n=324;
25,3%) no cpaBHeHuto ¢ MyxumHamu (n=130; 10,2%) (p<0,05), B 3,6
pasa yvale — y3nosble obpasosanus LK (16,5% y KeHLWMH npoTus
4,6% y MmyxumnH; p<0,05) v B 2,5 pasa Yalye cMellaHHbI 306 (23,8%
1 9,6% Y KEHLLMH U MYXKYMH cOOTBETCTBEHHO; p<0,05). BMmecTe ¢ Tem,
OTCYTCTBME U3MEHEHMI Pa3MepoB M CTPYKTypbl LUK B 1,7 pa3sa vale
Habnofanocb y MyunH (n=80; 6,3%) No CPAaBHEHMIO C MKEHLLMHAMM
(n=48; 3,8%), x0TA 3T0 HbINO CTATUCTMYECKM He 3Ha4YMMO (p>0,05).

Takum 06pa3om, NonyyeHHble aHHbIe MOKA3au, YTO BblparKeH-
Hble U3MeHEHUA B CTPYKType LUK yalle Bcero HabnoaatoTes y KeH-
LLMH NO CPaBHEHUIO C MyUnHamu. Tonbko y 10,0% obcnenoBaHHbIX
¢ CI' NaToNOrnYeckMx U3MeHeHU pasmepos 1 CTPyKTypbl LK He Ha-
61104aNn0Ch.

TaKke OblnM MpOaHanM3MPOBaHbl PE3y/bTaTbl UCCAEL0BaHUA
KOHLUeHTpaumu TTT 1 ropmoHoB LMK, KaK y Bcex pecnoHAEHTOB, TaK U
pasfenbHo No UX reHAepHOV NpUHaANeKHOCTY (Tabn.).

Kak BMAHO M3 NpeaCcTaBNeHHbIX AaHHbIX, HA GOHe HopMaNbHbIX
nokasateneit T4 cB. u T3 cB. OTMeYaNocb yBenunyeHue yposHa TTT
Bbllle pedepeHCHbIX 3HAYEHWM, YTO CBUAETENbCTBYET O Hanuuum Cr.
Bonee Toro, y Bceil KOropTbl TakKe OblI0 OTMEYEHO YyMepeHHOe no-
BbilLeHWe OT pedepeHCHbIX 3HaUeHu yposHsa AT K TMO, asastoLmxcs

B Bcero Total B KeHwmHbl Women

500 454
450 427
400
350 324 304
300 270
250 211
igg 130 123
100 59
50
0

Y3n0Boli 306
Nodular goiter

OndoysHbiii 306

Diffuse goiter Mixed goiter

Tabauya Nokazamenu yposHel TTI U mupeoudHbix 20pMOHO8
Y MyMYUH U Y WEHWUH

CmellaHHbI 306

and 2.5 times more likely to have mixed goiter (23.8% and 9.6%
in women and men, respectively; p<0.05). At the same time, the
absence of changes in the size and structure of the TG was ob-
served 1.7 times more often in men (n=80; 6.3%) compared to
women (n=48; 3.8%), although the difference was not statistically
significant (p>0.05).

Thus, the data we have gathered show that pronounced
changes in the structure of the TG are more often observed in
women compared to men. Only 10.0% of those examined with
SH did not have pathological changes in the size and structure of
the TG.

The results of the study of TSH and thyroid hormones were
also analyzed in all respondents concerning the gender (Table).

As our data clearly demonstrate that even with normal free
T4 and free T3 values, an increase in the TSH level above the ref-
erence values was observed, indicating the diagnosis of SH. The
entire cohort also exhibited a moderate increase from the refer-
ence values of AB to TPO, specific immunoglobulins and markers
of autoimmune lesions of the thyroid tissue or diffuse toxic goiter.
The statistical analysis of these indicators revealed no statistically
significant difference between men and women, except for the
level of AT to TPO.

Thus, the obtained results allow us to confidently confirm
the diagnosis of SH, since the entire cohort had an increased TSH
level against the background of normal levels of free fractions of
thyroxine and triiodothyronine. In addition, respondents showed
an increase in the level of AB to TPO, which indicated an autoim-
mune process in the TG but not in the active stage. In this direc-
tion, further study of etiological factors for the development of

MyunHbl Men Puc. 3 [lokazamesnu cmpykmypesi LXK y auy

ccr

Fig. 3 Indicators of the TG structure in
individuals with SH
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Table TSH and thyroid hormone levels in men and women

p
TTI, MMe/n

TSH. i/ 0.4-4.0 6.910.01 6.89+0.01 6.92+0.03 >0.05
LA 2y L@l 9.0-22.0 19.840.13 20,3240.22 19.3540.03 >0.05
T4 free, pmol/I

T3 cB., nmonb/n 2.65.6 4.6+0.08 4.040.1 5.20+0.04 >0.05
Free T3, pmol/I

ATKIITIO, IME/ <34.0 315.3+17.7 213.9428.5 416.61¢6.92  <0.05

AB to TPO, IU/ml

NpumeyaHwe: p — CTaTUCTUYECKasA 3HAYMMOCTb Pa3INYMA NOKa3aTeNel MeXAy MyXKUMHAMM U XKEHLLMHAMM (MO KpUTepHio X2)
Note: p — statistical significance of the difference in indicators between men and women (according to the ¥ criterion)
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cneunmdUIEcKUMU UMMYHOTNOBYIMHAMM U MapKEPaMU ayTOUMMYH-
HbIX MOpaXKeHwWi TKaHu LXK nan ke anddysHo-Tokcnyeckoro 306a.
CTaTMCTUYECKUI aHanW3 BbllleyKasaHHbIX NMOKasaTenei B 3aBUCK-
MOCTU OT Nnona o6cnenoBaHHbIX NMOKasan OTCYTCTBUE CTaTUCTUYECKU
3HAYMMOTO UX PA3NNYMA MEXKAY MYKUMHAMM U KEHLUMHAMMU, KpOme
yposHa AT K TIO.

Takum 06pa3om, nonyyeHHble pesy/bTaTbl NO3BOAOT C YBEPEH-
HOCTbIO NoaTBepanTb Hannume Cl, Tak KaK y BCel KOropTbl Ha dpoHe
HOPMa/IbHbIX NOKasaTesniel cBOBOAHbIX PaKLMI TUPOKCMHA U TPUA-
OATUPOHMHA HabnoAaNoCh NoBblweHWe ypoBHA TTI. Kpome Toro, y
pecrnoHAEeHTOB BbiABNEHO NoBbileHWe yposHa AT K TIMO, yto ceuae-
Te/bCTBYET 06 ayToMMMyHHOM mpouecce B LXK, HO He B akTuBHOM
cTaguun. B aTom HanpaBneHWu NpeacTaBAfeT UHTepec AajibHelillee
“3yyeHne BONPOCa 3TMONOMNYECKUX GpakTopos pa3suTua Cr.

B xoae vccnefoBaHMA Hamu bblna BbisiBNIEHa NPAMas Koppens-
uma yposHa TTT ¢ nokasatenamm AT Kk TMO (r=0,26325; p<0,05), T.e.
OTMeYanacb NPAMasn 3aBUCMMOCTb YBENIMYEHUA coaepkaHma TTT B cbl-
BOPOTKE KPOBM Ha GOHE yBENNYEHMA KONWMYECTBa aHTUTEN K TUpeone-
poKcuaase — GepmeHTy, OTBETCTBEHHOMY 33 06pa3oBaHUe aKTUBHOW
dopmbl Mofa, HEO6XOAMMOTO ANA CUHTE3A TUPOKCHHA U TPUIMOATUPO-
HWHa (puc. 4).

Takum 06pasom, Mo JaHblM MPOBEAEHHOMO aHanM3a 4YacToTa
BcTpevaemoctu CI B ycnosusx r. JywaHbe coctauna 21,8%. Yawe
BCEro NaTo/N0rnsa BCTPEYaNach Y INL, JKEHCKOTO N0a, a TaKXe nL, Mo-
JI0ZL0r0 aKTUBHOTO TPYA0CNOCOBHOro Bo3pacTa.

OBCYXAEHUE

BaHOCTb MCCNef0BaHWI, HanpaBAeHHbIX Ha W3y4YeHwe pac-
npoctpaHéHHoctn CI' cpeamn HaceneHmna pasnyHbIX PErMOHOB MUPA,
npexae Bcero, obycnosneHa Tem, Yto 3abosneBaHMe MMeeT BbICO-
KYIO aCcCcoLMaLMIO C Pa3BUTUEM CEPAEYHO-COCYAUCTbIX 3aboneBaHuii
M BbICTYMaeT B KayecTBe OAHOrO M3 GpaKTOpOB PUCKa UX Pas3BUTMA,
CNocobCTBYET HapyLUeHUO JIMMUAHOTO ObMeHa C pasBuUTMEM WK
nporpeccupoBaHMeM aTepocknepo3a nepudepuyeckux cocyaos, a
TaKKe, BC/IELCTBUE HapYLLEeHWI TOPMOHA/IbHOTO FOMEe0CTasa, CBA3aHO
¢ pa3suTrem metabonnyeckoro cuHapoma [16, 17]. Bbino gokasaHo,
4TO, HE MMesn 0CobbIX KAMHUYECKUX npossneHuid, CI cylwecTBeHHO
NOBbILWIAET PUCK Pa3BUTUA HebBNaronpuATHbIX KapAMOBaCKYNAPHbIX
KaTtactpod [18, 19].

MccnenosaHnA pasnnyHbIX aBTOPOB CBUAETENLCTBYIOT O He-
PaBHOMEPHOCTW PacnpoCTpaHEHHOCTU u BcTpeyaemoctu CIy nony-
NAUMI Pa3NNYHbIX PETMOHOB MUPA, OTHOCALLMXCA U HE OTHOCALLIMXCA
K Mog-oeduumtHbim pernoHam [4-8]. B yacTHOCTM, Npu U3yyeHun
BcTpedaemoctu Cl'y 78470 uteneit 31 noa-LedUumMTHBIX NPOBUHLMI
Kutas 6bi10 BbisiBNEHO, uTo CT (12,93%) no cpasHeHuio ¢ MI (1,02%)
BCTpeyaeTcA B ABEHaALATb pa3 yalle cpeam obuiero HaceneHwus [8].
Mo apyrum gaHHbIM, cpeamn 1340 rocnuTann3npoBaHHbIX NaLMEeHTOB
B MHOronpoowuabHble KAMHUKK CeBepo-3anafHoro pervoHa Poccum,
OTHOCALLErocs K perMoHam C [0CTaToYHbIM ypoBHeM ioaa, CI' ana-
rHocTMpoBaH y 10,2% 13 HMX, YTO NOYTM COBMAZAET C pe3yabTaTamu
paHee npuBeaEHHOro UccnefoBaHusa [9].

[laHHOMY acnekTy MOCBALLEHO NPOBEAEHHOE CneLuanucTamu
XapbuHCKOro MeaMUMHCKOTO yHUBepcuTeTa Kutas uccnenosaHue, B
KOTOPOM M3MepAnnch yposHu TTT y 2020 B3pOC/bIX, MPOXKMBAOLLMX
B SHAEMUYECKUX M HEIHAEMUYECKMX PErvoHax no rogy. bbino noka-
3aHO, YTO MeamaHa coaepaHua TTT 3HaYMTeNbHO Bbllle Y PeCcroH-

Puc. 4 KoppenayuoHHaa 3asucumocms yposHA TTI u AT K TIO y
pecnoHdeHmos ¢ CI

Fig. 4 Correlation between the TSH and AB to TPO levels in
respondents with SH
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SH is of interest.

We found a direct correlation between the levels of TSH
and AB to TPO (r=0.26325; p<0.05), i.e. there was a direct depen-
dence of the increase in the TSH level in the blood serum on the
rise in the AT to TPO level, an enzyme responsible for the forma-
tion of the active form of iodine, necessary for the synthesis of
thyroxine and triiodothyronine (Fig. 4).

Thus, our analysis revealed 21.8% prevalence of SH in Du-
shanbe. Most often, the pathology was found in females and in
young, active working-age individuals.

DiIScUSSION

The importance of studies on the prevalence of SH among
the population of various regions of the world lies in its strong
association with the development of cardiovascular diseases and
the role of SH as one of their risk factors, contributing to lipid me-
tabolism disorders with the development or progression of ath-
erosclerosis of peripheral vessels, and, due to hormonal homeo-
stasis disorders, associated with the development of metabolic
syndrome [16, 17]. It has been proven that, without any clinical
manifestations, SH significantly increases the risk of developing
adverse cardiovascular events [18, 19].

Studies by various authors indicate uneven prevalence and
incidence of SH in populations of different regions of the world,
both iodine-deficient and non-iodine-deficient ones [4-8]. In par-
ticular, when studying the incidence of SH in 78,470 residents
of 31 iodine-deficient provinces of China, it was found that SH

Scatterplot reciprocity of TSH levels and TRO antibody levels (Casenise MD deleton)
Correlation:=0,.26325 0 <0.05)

P

12000 ——————————"—T——— .

10000 0
8000
me/ml
6000
4000

40 5060 T0 80 90 MO0 O X4

mMe/ml



Mrosmosa HA c coasm. CyOKAMHIYECKUI TUIIOTUPEO3

BECTHMK ABMILIEHHEBI
Tom 26 * No 4 * 2024

[IEHTOB, NMPOKMBAIOLLMX B PaioOHaX C HEAOCTaTOYHbIM U HOPMA/IbHbIM
YPOBHEM 103, NO CPABHEHUIO C HACENEHUEM PETVOHOB C U3bbITOY-
HbIM cogepikaHvem ioga. Mo AaHHbIM aBTOPOB, USMEHEHME YPOBHS
TTT He cBA3aHO C yBE/MYEHMEM BO3pacTa 06Ce0BaHHbIX, HO UMe-
Nlacb B3aMMOCBA3b C MHAEKCOM MaCChl TeNa, KypeHUeM, ypoBHEM 06-
pa30BaHMA U ceMeiHbIM NofoXKeHWeM 06ceaoBaHHbIX [20].

B npocnekTMBHOM KOrOpPTHOM WCCAELOBaHWM Ha npeamet
BCTpeyaemocTn natonoruit LUK y B3pocnoro HaceneHus nokasaHo,
yto cpeay 15105 pecnoHaeHtoB MI n CI umenn mecto y 1,98% wu
3,99% yenoBeK COOTBETCTBEHHO M rOPa3A0 Halle BCTPEYAUCh Y XKeH-
LUMH NO CPABHEHWIO C MYXXYMHAMMU, A TaKXKe Y CBET/IOKOXKMX NO CpaB-
HEHUIO C YepHOKOXKMMM [21].

B apyrom nccneposaHuu, cpeam 2876 pecnoHAEHTOB Hanauyme
CT 6b110 BbiABNEHO Y 548 (19,1%) yenoBekK, YTO NOYTM COBMAZAET C
NONYYEHHBIMU HAMW pe3yabTaTaMu, 1, NO AaHHbIM aBTOPOB, 3Ta NaTo-
JIOTMA 3HAYMTE/IbHO Yallle BCTPEYANACh Y /UL, XKEHCKOTO N0Aa, a TaKxkKe
ntogein crapwe 65 et [22]. C HaWMM 1ccnefoBaHMEM COrnacyeTca
NPOLLEHTHOE COOTHOLLEHMe, KoTopoe cocTaBmno 21,8% pecnoHAeHTOB
¢ Cl, a TaK¥Ke YyacToTa BCTPEYAEMOCTH BO/IbLLE OTMEYANACh Y KEHLUMH,
Of[LHaKO BO3PacT 0TMEeYa/IcA MO/IOZOW MO CPAaBHEHMIO C NPUBEAEHHBIM
nccnepoBaHmeM. Bo3MoXKHO, Npu pacliMpeHrMn BO3pacTHOro Auana-
30Ha aHHaA 3aKOHOMEPHOCTb U3MEHMTCA, B CBA3M C YeM HeobXxoau-
Mbl JaNbHENLWME UCCNef0BaHMS.

O B3amMmocsA3M pocTa pacnpoctpaHéHHoctn CI ¢ yBennyeHu-
€M BO3PaCTa, a TaKKe Y ¥KEHLMH N0 CPABHEHMIO C MYKYMHAMM MOA-
YEpKMBAETCA B BONBLUMHCTBE aHANM3MPOBAHHbIX HaMK PaboT. Tak, B
OZIHOM W3 UCCNeA0BaHMUI NPOBEAEH CKPUHMHT naTonormin LMK cpeam
300 nauMeHTOB MOMMIOrO BO3PACTa, FOCNUTAIN3UPOBAHHbIX B Teve-
HWe roZia nNo NoBOAY Pa3/MYHbIX 3a60/1eBaHNUI B OTAENEHNE TEPANUM
KAMHWKKM ropoga JlesaHTo. MNpum atom y 12,6% 13 HWX BbiABAEHbI Pa3-
JINYHbIE NATONOTMYECKME COCTOAHUA, CONPOBONXKAAOLLMECA TUMO- UK
runepdyHKumeit LK, 8 Tom uncne 8 1,3% cnyvaes Ml v B 3,7% — CT.
Mo MHeHMIo aBTOPOB, beccmnToMHas natonorua LUK yalle Bbisens-
€TCA UMEHHO B MOXWNOM BO3PACTE, M OHA ABNAETCA OLHOM U3 NPUYUH
TAXENOro 0b6LLero COMaTUYECKOro CTaTyca NaLMEHTOB, B CBA3M C YeM
npoBegeHve CKPUHWMHIA Ha NpeaMeT BbIABAEHWA TUNO- AU TUNepTy-
peo03a y 3TOro KOHTUHIeHTa ABASETCA onpaBAaHHbIM [23].

B ppyroii pabote npu obcneposaHum 411 repuaTpuyeckux
naumeHToB Hanmumne CI amarHoctMpoBaHo y 15,1% m3 Hux, u, u3-3a
OTCYTCTBUA KMHMYECKOW CUMNTOMATUKM, He Bbl0 OTMEYEHO M3Me-
HEeHWI B NOBCELHEBHOW ABMraTe/NIbHON aKTUBHOCTU M KOTHUTUBHBbIX
bYHKUMAX 0bcnesoBaHHbIX [24].

B pamKkax npofonbHOro MHOTOLLEHTPOBOTO KOFrOPTHOMO McCe-
foBaHua ELSA-Brasil, B KOTOpom 6b1/10 M3y4eHO COCTOAHWE 34,0P0BbA
MOXWUAbIX BPasuUbLEB, MPOXKMUBAOWMX B LUECTU Pa3HbIX ropoaax,
B 7,4% cnydyaes 6bin BbiABaeH Cl. Mo faHHbIM aBTOpPOB, CI BbICOKO
accoumMmMpoBanca € Coumo-gemorpapuueckumm nokasatensimm o6-
CNefoBaHHbIX, B YaCTHOCTU C YPOBHEM WX MaTepuasbHbIX AOXOA0B,
3THUYECKOM U reHAepHOW NpuHagnexHocTbio [25]. O B3aMmocsAsn
CI' ¢ 3KOHOMMYECKMM COCTOAHMEM HACeNeHUA YNOMMHAETCA TaKKe B
paboTe MCMaHCKUX CNEeLManmncToB, KOTOPbIE NMPX NOMEePeYHOM mccne-
[l0BaHWM 6a3bl faHHbIX 0Ka3aHHoW B 2020 rogy nepBUYHON MeAMLMH-
ckolt nomoluy 40613229 rpaxkaaHamy 2596041 (6,39%) yenoBek Bbl-
ABW/IM TMNOTUPEO3, U €50 PAaCNPOCTPAHEHHOCTb Y IHOAEW C BbICOKMM
(100000 eBpo/roa), cpeaHum (18000-99999 eBpo/rod), HU3KUM
(<18000 eBpo/ros) M O4YeHb HWM3KMM YPOBHAMM 4OXOAA COCTaBWUA
4,23%, 5,74%, 6,75% v 7,01% COOTBETCTBEHHO, YTO UMENO CTAaTUCTU-
YecKM 3Haunmoe pasnmume (p<0,001). Mo MHEHMIO aBTOPOB, N0 Mepe
CHUXXEHMA [0XO0A0B OTMEYasNoCcb He TO/MbKO YBE/JMYEHWE pacrpo-
CTPAHEHHOCTM TMNOTUPEO3a, HO U TUNEePTUPEO3a, KOTOPbIN COCTaBUA
0,65%, 0,94%, 1,08% n 1,10% cootseTcTBEHHO (p<0,001). Bonee Toro,

was twelve times more common among the general population
than MH (12.93% vs. 1.02%) [8]. According to another research,
among 1,340 hospitalized patients in multidisciplinary hospitals
in the North-Western region of Russia (an area with sufficient io-
dine levels), SH is diagnosed in 10.2% of people, which almost co-
incides with the results of a previously cited study [9].

The Harbin Medical University of China specialists measured
TSH levels in 2,020 adults living in endemic and non-endemic
for iodine regions. It was shown that the median TSH level was
significantly higher in respondents residing in areas with insuffi-
cient and normal iodine levels compared with the population of
regions with excess iodine. According to the authors, the change
in TSH level was not associated with the age of the subjects, but
there was an interplay with the body mass index, smoking, level
of education, and marital status of the individuals [20].

A prospective cohort study on the incidence of thyroid pa-
thology in the adult population showed that among 15,105 re-
spondents, MH and SH occurred in 1.98% and 3.99% of people,
respectively, and were much more common in women than in
men, as well as in fair-skinned people compared to blacks [21].

In another study, among 2,876 respondents, SH was detect-
ed in 548 (19.1%) individuals, which almost coincides with the
results obtained by us, and, according to the authors, this pa-
thology was much more common in females, as well as in people
over 65 years of age [22]. The share of 21.8% of respondents with
SH, is consistent with our study’ data, which showed its higher
incidence in women but younger age of the patients compared
to the given research. With the expansion of the age range, this
pattern may change, and therefore, further research is needed.

The relationship between the elevation of SH prevalence
with increasing age and depending on sex is emphasized in most
of the studies we analyzed. Thus, in one of the studies, thyroid
pathology screening was conducted among 300 elderly patients
hospitalized during the year for various reasons in the internal
diseases department of the Levanto Hospital. In 12.6% of them,
various pathological conditions accompanied by hypo- or hyper-
function of the TG were detected, including 1.3% of cases of MH
and 3.7% of cases of SH. According to the authors, asymptomatic
thyroid pathology is more often detected in old age, and it is one
of the reasons for the severe general somatic status of patients,
in connection with which screening for hypo- or hyperthyroidism
in this contingent is justified [23].

In another study of 411 geriatric patients, SH was diagnosed
in 15.1% of them, and, due to the absence of clinical symptoms,
no changes in daily motor activity and cognitive functions of the
subjects were noted [24].

In the longitudinal multicenter cohort study ELSA-Brasil,
which examined the health status of elderly Brazilians living in
six different cities, SH was detected in 7.4% of cases. According
to the authors, SH was highly associated with socio-demographic
indicators of the subjects, in particular with their level of income,
ethnicity, and gender [25]. The relationship between SH and the
economic status of the population is also mentioned in the work
of Spanish specialists, which, in a cross-sectional study of the da-
tabase of primary health care provided to 40,613,229 citizens in
2020, identified hypothyroidism in 2,596,041 (6.39%) individuals,
and its prevalence in people with high (100,000 euro/year), av-
erage (18,000-99,999 euro/year), low (<18,000 euro/year) and
very low income levels was 4.23%, 5.74%, 6.75% and 7.01%, re-
spectively, with a statistically significant difference between the
groups (p<0.001). According to the authors, as income decreased,
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Y 1L, HE UMEIOLLMX NMOCTOSHHOrO MecTa paboTbl, yactoTa CT (7,35%)
6blna Bbile, Yem y paboTatowero HaceneHun (5,80%) (p<0,001) [26].

Bbicokas yactoTa CI B Hallem nccaegoBaHUM, BOSMOXKHO, TaK-
e 6blna 0bycnosneHa HeAOCTAaTOYHbIM YPOBHEM OCBEAOMIEHHOCTM
HaceNeHns O NPaBUNbHOM WCMOMb30BAaHWUM MOAMPOBAHHOW COMMK,
HeCMOTpA Ha MpoBefeHMe Pa3bACHUTENbHBIX Nepejay B CpeacTsBax
MaccoBov MHpopmaummn. CreayeT TakKe OTMETUTb, YTO B HacToALLEe
BPEMA MMEETCA ellé oaHa HepelwéHHas npobaema B U3yYeHUn anu-
aemuonorum Cl — cpaBHUTENbHaA oueHKa BcTpedaemoctun CIy Hace-
NEHWA BbICOKO-, CPEAHE- Y HU3KOTOPHON MECTHOCTEN, HE M3yYeHHas B
Hay4HoOW NuTepaType. BaxHOCTb TakMX UccneaoBaHuMii obycnosneHa
TeMm, YTO B YC/I0BMAX BbICOKOrOpbA HabAoLaeTca Hanbonee TAKENbIV
aedbuumt Moaa y HaceneHus. B aToii CBA3K, peKoMeHayemble A03bl Ka-
A noampa ANA STUX PEFMOHOB LOMKHbI MPEBbIWATb HOPMATUBHbIE.
[aHHble acnekTbl He bblIM OCBELLEHbI, HO NPEACTaBAAT MHTEPEC AR
n3yyeHua. B cBA3M € 3TUM, cuMTaem nepcnekTMBHbIM NpoBeaeHMe Uc-
CNefoBaHUI B JAaHHOM HanpaBJeHUW, U, Ha Hal B3ra4, NogobHble
UccNef0BaHMA NO3BONAT bonee AeTaNbHO ONPeAeUTb NaToreHeThyYe-
CKMe mexaHu3mbl pa3sutua CI.

3AKNIOMEHUE

Mo gaHHbIM NPOBEAEHHOTO aHa/nM3a YacToTa BCTPEYAaeMOCTH
Cl' B ycnoBumAx Hallero pervoHa coctasuna 21,8%; natonorua yatle
BCEr0 MMeNa MeCTO Y KEHLUMH, @ TaK¥Ke NNL, MONOAOr0 aKTMBHOIO
TPYAOCNOCOOHOro BO3pacTa. BbipakeHHble M3MEHEHUs B CTPYKType
LI npu ynbTpa3ByKOBOM CKaHWMpOBaHMW BbifBAeHbl ¥ 70,1% Bcex
obcnenoBaHHbIX Uy 89,9% pecnoHaeHToB ¢ Cl. MpeacTaBaseT uHTe-
pec fanbHelwee uU3yyeHne Bonpoca Bctpedaemoctu CI'y HaceneHns
BbICOKOrOPHOM MECTHOCTH, a TaKKe NPUYMH U GaKTOPOB PUCKa, acco-
LMMPOBAHHbIX € pa3suTuem CI.

not the prevalence of not only hypothyroidism but also of hy-
perthyroidism increased, comprising 0.65%, 0.94%, 1.08%, and
1.10%, respectively (p<0.001). Moreover, the frequency of SH
(7.35%) was higher in individuals without a permanent job than
in the employed population (5.80%) (p<0.001) [26].

The high frequency of SH in our study may also be due to
the population's insufficient awareness of the proper use of io-
dized salt despite the explanatory programs in the media. It
should also be noted that currently, there is another unresolved
problem in the study of the SH epidemiology, which is a compar-
ative assessment of the SH incidence in the population of high-,
mid-, and low-mountain areas, which has not been studied so far.
Such studies are essential because the most severe iodine defi-
ciency occurs in populations residing in high-altitude areas. In this
regard, the recommended doses of potassium iodide for these re-
gions should exceed the standard values. These aspects were not
covered so far, but they are of interest to study. In this regard, we
believe that research in this area is promising, and, in our opin-
ion, such studies will allow to determine in more detail the patho-
genetic mechanisms of the development of SH.

CONCLUSION

According to the undertaken analysis, the prevalence of SH
in Dushanbe is 21.8%. This pathology is most often diagnosed
in active young people of working age, most commonly among
women. Pronounced changes in the structure of the TG during
ultrasound scanning were detected in 70.1% of all examined and
in 89.9% of patients with SH. It is of interest to further study the
prevalence of SH in the population of high-altitude areas, as well
as the causes and risk factors associated with the development
of SG.
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BO/AE3HN OPTAHOB IIMIITEBAPEHVI: MHOT'OAETHUN
IIMAEMNOAOTMYECKNUN AHAAN3

M.B. TIETPOB!, T.X. AMIPOBA?, ®.C. [TETPOBA?, A.A. AAbMYXAMETOB?, A.A. ITT1I/IbMAHOB?

1 Kadeapa pyHsameHTaabHOI MeAUIIMHEI, MeAUIIMHCKIIT MHCTUTYT, MapuiicKuit TocyaapCcTBeHHbI yausepcuteT, Vomkap-Oaa, Poccniickas ®egepariyst

2 Kadeapa ob1riecTBeHHOTO 340pOBbs M OpTraHU3alNM 3ApaBooXpaHeHus1, KasaHckuil rocyapcTseHHBIN MeAuIuHcKmit yausepcuteT, Kasans, Poccuiickas Pe-
Aepanus

BonesHu opraHos nuuwiesapeHus (BOM) ABNAIOTCA aKTyaNbHOW MeAMLMHCKOW U coumanbHoi npobnemoit. Mo oueHkam BcemupHOM opraHusaumm
34paBOOXPAHEHUA K CepelnHe ABaALaTb NEPBOro BeKa 404 AaHHOrO Kaacca 3aboseBaHuii B 06LLel CTPYKTYpe 6onesHel byaeTt yBeanumsaTbes.
Lienb: 3nMAeM1MonorMiecknii aHanms meauko-gemorpaduyeckmx nokasareneit bOM cpeam Hacenenun Poccuiickont ®epepauum (PP) 3a 2010-2022
roapl.

Martepuan u metoapl: HaMK BbIIM NPOAHANU3UPOBAHBI AAHHbIE CTAaTUCTUUYECKUX COOPHUKOB «3apaBooxpaHeHue B Poccum» depepanbHoit ciyKbbi
rocyAapCcTBEHHOM CTaTUCTMKM 33 2010-2022 roabl C UCNOb30BAHUEM METOL0B ONUCATENIbHOM CTaTUCTUKK. KONMYeCTBEHHbIE NOKa3aTen OLeHUBa-
JMCb Ha NPeMeT COOTBETCTBMA HOPMAbHOMY PacnpeaeieHunto ¢ NoMoLLbio Kputepua LWanmpo-Yunka.

Pesynbrartbl: B 06LLel CTpYKTYpe 3abonesaemocty B 2010 rogy Ha BOMM npuxogunock 7,1%, 8 2022 roay — 6%. AHanM3 yMepLUKUX MO NPUYMHE JAaHHOTO
Knacca 6onesHeii nokasan poct Ha 9,3% (66,7; 95% M 64,2-69,3), cpeamn nvu, TpyLocnocobHoro Bo3pacTta — pocT Ha 4,2% (48,8; 95% [N 46,4-51,2).
AHanu3 ymepLunx no reHAepHOMY MPU3HaKy NoKasan HesHauuTebHbI pocT Ha 1,1% cpean myxuuH (65,2; 95% [N 59,3-71,1), B KOropTe KEHLMH —
pocT Ha 12% (27,6; 95% M 25,8-29,3). PacnpocTpaHEéHHOCTb Bone3Hel faHHOTo Kiacca Cpeay BCEro HaceNeHns CHU3UAACh Ha 7,3%, W3 HWX A3BEHHOM
6001e3HbI0 XKenyaKa 1 ABeHAALATUNEPCTHOM KMWKKM — B 1,5 pa3a. Innaemmnonormyeckuii aHanus sabonesaemoctv bOM BbISBUA CHUNKEHWE NOKa3aTeNs
Ha 18,8%, 13 HWX A3BEHHOW 60N1E3HbIO }KeNyaKa v ABeHaALATUNEPCTHON KMLWKK — B 1,6 pasa.

3aknoueHue: NoslydyeHHble pPesynbTaTbl ANUAEMMUONOTMYECKOTO aHaMN3a MeanKo-gemorpaduyeckmx nokasaTenei no3BoNNAN BbIABUTb TEHAEHLMM
pocTa CMepTHOCTM HaceneHus, ceasaHHol ¢ BOM, ogHaKo, NPy STOM OTMEYAEeTCA CHUMKEHWE PacnpoCTpaHEHHOCTU 1 3abonesaemocTn BOIM cpeam Ha-
cenexua. MoayyeHHble pe3ynbTaThl YKa3blBaloT Ha HEOBXOAMMOCTb BHEAPEHUA YINYBAEHHDBIX NPOGUNAKTUUECKMX MEPONPUATMIA (NOBbILLEHME OXBaTa
JAu1cnaHcepu3aLmeit, BHeApeHue HOBbIX METOAMK CKPUHUHIOBbIX MCCNeA0BaHU, POPMUPOBaHME 340p0OBOT0 06pa3a KU3HU U T.4.).

KntoueBble cnoBa: 60s1e3HU 0peaHo8 nuwesapeHus, 3a601e8aemocme, CMePMHOCMb, 3MUOEMUOO2US.

Ana yntuposanusa: MNerpos VB, Amuposa TX, NMetposa ®C, AnbmyxameTtoB AA, MabmaHoB AA. Bone3H opraHoB NULLEBAPEHUA: MHOTONETHUI 3NUAeMno-
NIOTMYECKUIA aHanun3. BecmHuk AsuyeHHsl. 2024;26(4):619-29. https://doi.org/10.25005/2074-0581-2024-26-4-619-629

GASTROINTESTINAL TRACT DISEASES: A LONG-TERM
EPIDEMIOLOGICAL STUDY

I.V. PETROV?, TKH. AMIROVAY, ES. PETROVA!, A A. ALMUKHAMETOV?, A.A. GILMANOV?

1 Department of Fundamental Medicine, Medical Institute, Mari State University, Yoshkar-Ola, Russian Federation
2 Department of Public Health and Healthcare Organization, Kazan State Medical University, Kazan, Russian Federation

Gastrointestinal tract diseases (GITD) present a significant and growing challenge for medical professionals and society. As the World Health
Organization (WHO) predicts, the prevalence of these disorders within the broader spectrum of diseases is expected to rise substantially by the middle
of the twenty-first century. This trend underscores the urgent need for increased awareness, better diagnostic methods, and more effective treatment
options to address the complex nature of these conditions and their impact on public health.

Objective: To conduct a comprehensive epidemiological analysis of medical and demographic factors related to GITD within the Russian Federation
population from 2010 to 2022.

Methods: Descriptive statistics were utilized to analyze the data from the statistical compilation "Healthcare in Russia" of the Federal State Statistics
Service (Rosstat) for the Russian Federation between 2010 and 2022. The Shapiro-Wilk test was employed to assess the normality of the quantitative
data distribution.

Results: In 2010, a share of GITD stood at 7.1% of the total morbidity burden (TMB), which decreased to 6% by 2022. A closer examination of mortality
rates associated with these diseases revealed an overall increase of 9.3%. This translates to an average of 66.7 deaths per 100,000 individuals, with a
95% confidence interval (Cl) ranging from 64.2 to 69.3. In working-age populations, the increase was slightly lower at 4.2%, with a recorded rate of 48.8
deaths per 100,000 and a 95% Cl from 46.4 to 51.2. Mortality rates also varied by gender: the male population showed a modest increase of 1.1%, with
a death rate of 65.2 (95% Cl 59.3-71.1), while the women population demonstrated a sharper rise of 12%, reporting an average of 27.6 deaths (95%
Cl 25.8-29.3). On a more positive note, GITB mortality among children aged 0-14 years saw a significant decline, dropping by 1.75 times, resulting in a
rate of 0.70 [0.50-0.70]. In the youngest age group, children under 1 year old experienced an even more dramatic drop, with rates falling by 2.5 times
to 0.40 [0.30-0.50]. Overall, the GITD prevalence in the population decreased by 7.3%. Among specific conditions, gastric and duodenal ulcers showed
a notable reduction, declining by 1.5 times. Additionally, an epidemiological analysis revealed a significant decrease in the GITD incidence rates, which
fell by 18.8%, while gastric and duodenal ulcer rates dropped by 1.6 times.
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Conclusion: The epidemiological analysis of medical and demographic factors revealed trends in the increasing mortality rates associated with GITD.
However, there has also been a noted decrease in the prevalence and incidence of GITD among the population. These findings highlight the importance
of implementing comprehensive preventive measures, such as expanding the coverage of medical examinations, introducing new screening methods,

and promoting a healthy lifestyle.

Keywords: Gastrointestinal tract disease, morbidity, mortality, epidemiology.

For citation: Petrov IV, Amirova TKh, Petrova FS, AlImukhametov AA, Gilmanov AA. Bolezni organov pishchevareniya: mnogoletniy epidemiologicheskiy analiz
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BBEAEHME

BOIM nmetoT 6onbLIOe 3HAYEHNE KaK MeAMLMHCKAA U coLMab-
HasA npobnema, KOTOpas XapaKTepuU3yeTca Pas/vuHbIMKU PUCKaMU, B
TOM YMCNE PA3BUTUEM ANNTENIbHON BPEMEHHOW HETPYLOCNOCOBHOCTH
M MHBanuaHocty [1-3].

B meaMUMHCKON M coupanbHol chepax npobnema 3abonesa-
HUI KeNyaovHO-KULWEYHOTO TPAKTa MMEET ABe OCHOBHbIE MPUYMHDI:
BbICOKAA PacnpoCTPaHEHHOCTb U EXEroAHbli pocT 3abonesaemocTu
n cmepTHOCTM. B P® BOM 3aHMMaloT 4eTBEPTOE MECTO MO YPOBHIO
obuielt 3a60/1€BaEMOCTM M CMEPTHOCTH, YTO cocTaBnsAeT 5,2% v 7,7%
COOTBETCTBEHHO [4].

IKcnepTbl BcemmnpHO opraHusaumu 3apaBooxpaHermnsa (BO3)
CXOQATCA BO MHeHUM, 4To K cepeanHe XXI Beka BOIM 3aiimyT 3Hauw-
TeNbHOE MECTO B 00Lei CTpyKType 3abonesaHumit [5]. Mo gaHHbIM
Cepatokosa MA, Cepatokosoii TB (2016), ocHOBHas po/ib B pasBuTHM
TaKuUx 3ab601eBaHMIA OTBOAUTCA «OBPa3y KM3HWU YeNOoBEKa, B TOM YMC-
Jle cTpeccam, rmnoAMHaAMMUKU, HAIMYMIO BPEAHbIX MPUBbIYEK, Hebnaro-
NPUATHOM 3KONOTNYECKOW 06CTaHOBKE M HECOBIOAEHMIO NPUHLMMNOB
PaLMOHaNbHOTO NUTAHUA M3-33 YBEMYeHUA NOTPebneHus reHeTuye-
CKM MOAMOULMPOBAHHBIX M HEKAUECTBEHHbIX MPOAYKTOBY [6].

MpoBeAEHHbIE UCCAE[0BAHNA NMOKA3aAK, YTO B rpynnax Bpayen
obuielt npakTMKK fons naumeHToB ¢ BOIM cocTasnseT nout 32%; na-
umeHTbl ¢ BOM B 2,6 pasa yalle nonb3yTcs 60NbHUYHLIMU INCTaMMU
M He paboTatoT Nno 60Ne3HN Ha NPOTAKEHUM Bonee Yem YeTbIPEX He-
[le/1b eXKerofHo, YTO 3HAYNTE/IbHO BbILLE CPEAHEr0 NOKa3aTensa cpeam
HaceneHwus B uenom [7].

Mnoxoe KayecTBO WM3HM NaumeHToB ¢ BOM obycnosneHo He
TONbKO YyBCTBOM 60/1M, HO M HEOBXOAMMOCTBIO NMPOXOXKAEHUSA pery-
NAPHbIX 06CNEef0BaHNUM, NeYeHUn, ANETbI U OTPAHWUYEHNS TPYLOBOM
[eATeNbHOCTH, YTO BEAET K COLMabHOMN Ae3aganTaumm [8].

OZHVMMM U3 PAcnpPOCTPaHEHHbIX 3aboneBaHUiA B AETCKOM KO-
ropte ABNAIOTCA HONE3HM NULLEBAPUTENIBHOTO TPaKTa. U3BECTHO, YTo
[aHHble NaToNOMMM YacTO HAYMHAKTCA B AOLIKOIbHOM BO3pacTe, a
[LOCTUratOT CBOETO NUKa Yy toHowel B 13-17 neT, y fesywek — B 12-16
NeT. ITO CHUKAET KaueCTBO KMU3HU AeTell U UX POAUTENEN, HO CKPbITas
OMACHOCTb 3aK/IHOYAETCA B TOM, YTO HEKOTOPbIE M3 HUX MOTYT BbI3BaTb
OC/OXKHEHWA U NMPUBECTU K MHBAMAHOCTK [9].

LLENIb UCCNEQOBAHUA

MpoBEeCTU 3NUAEMMONOTMYECKUIA aHANN3 MeaMKo-Aemorpadu-
Yyeckunx nokasatenent bOM HaceneHuna PP 3a 2010-2022 roapbi.

MATEPUAN N METOAbI

[Ona aHanusa 6biM UCNONb30BaHbl AaHHbIE CTAaTUCTUYECKUX
cbopHUKOB «3apaBooxpaHeHne B Poccum» denepanbHoii cyK6bl
rocyZiapCTBeHHOM cTaTuCTUKKM 3a 2010-2022 rogpl. Mbl npoBenu anu-
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INTRODUCTION

GITD represent a significant medical and social issue charac-
terized by various risks, including long-term work incapacity and
disability [1-3].

In both medical and social contexts, GITD is notable for two
main reasons: its high prevalence and the annual increase in mor-
bidity and mortality rates. In the Russian Federation, these dis-
eases rank fourth in total disease burden, including morbidity and
mortality, accounting for 5.2% and 7.7%, respectively [4].

Experts from the World Health Organization (WHO) project
that by the mid-21°t century, GITD will play a prominent role in the
TMB [5]. According to Serdyukov and Serdyukova (2016), the pri-
mary factors contributing to developing certain diseases include an
individual's lifestyle. This encompasses stress, physical inactivity,
unhealthy habits, exposure to unfavorable environmental condi-
tions, unhealthy dietary habits, and exceptionally high consump-
tion of genetically modified and low-quality foods [6].

Studies have shown that in general practice, the proportion
of patients with GITD is almost 32%; patients with GITD are 2.6
times more likely to use sick leave and be off work due to iliness
for more than four weeks annually, which is significantly higher
than the general population average [7].

The diminished quality of life experienced by patients with
GITD stems not only from persistent pain but also from the ne-
cessity of frequent medical examinations and treatments. These
ongoing requirements, coupled with strict dietary restrictions
and limitations on work activities, significantly contribute to so-
cial disconnection and maladjustment, affecting their personal
and professional lives [8].

In addition, GITD is one of the most common diseases in
pediatric populations. These conditions often begin in preschool
and peak in prevalence during adolescence, typically affecting
boys aged 13 to 17 and girls aged 12 to 16. These diseases can
significantly reduce the quality of life for children and their par-
ents. Moreover, a hidden danger is that some can lead to severe
complications and even disability [9].

PURPOSE OF THE STUDY

To conduct a comprehensive epidemiological analysis of med-
ical and demographic factors related to GITD within the population
of the Russian Federation over the period from 2010 to 2022.

METHODS

The analysis utilized data from the statistical compilation
"Healthcare in Russia" of the Federal State Statistics Service
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[EeMMONOTMYECKNIA aHaIM3 YMEPLLMX OT BCex NpuYMH 1 ot BOM cpeam
BCEr0 HaceNeHus, TpyAocnocobHom rpynnel, geteit (0-14 net v go 1
roAa), a TaKKe Mo reHAepHOMY NPU3HaKY.

CTaTMCTUYEeCKMIN aHaW3 NPOBOAMACA C UCMO/b30BaHWEM NPO-
rpammbl StatTech v. 4.1.1 (paspabotunk — OO0 «Crattex», Poccus).
Bbiin Mcnonb3oBaHbl MeTOAbl OMMCaTeNbHOW CTAaTUCTUKM. Konnue-
CTBEHHble MOKa3aTe/M OLEeHUBAIMChb Ha NPeaMeT COOTBETCTBUA HOP-
MasbHOMY pacrnpefeneHunio, A1 3TOro UCNoNb30BancsA Kputepwii LLa-
NUPO-YUIKa, a TaKKe NoKasaTeau aCMMMETPUM U aKclecca. B cayyae
OMWUCAHWUA KOZMYECTBEHHDBIX MOKa3aTenelr, UMEIOLWMX HOpMasbHoe
pacnpeseneHue, nonyyeHHble AaHHble 06beAMHANUCH B BapUaLLMOH-
Hble PAbI, B KOTOPbIX MPOBOAMIICA PACUHET CPeAHUX apudMeETUHECKNX
BennuuH (M) 1 rpann, 95% poseputenbHoro uHTepsana (95% W), a
B T€X BapUALMOHHbIX pAAAX, [Ae HOpManbHOe pacnpeaeneHune oTcyT-
CTBOBA/IO, BbICYMTbIBAIM MeauaHy (Me) C HUKHUM U1 BEPXHUM KBap-
™namm ([Q1; Q3]).

PE3YNbTATbI

B obuweit cTpyKType 3abonesaemoctu B 2010 rogy Ha BOMM npw-
xogunock 7,1%, 8 2022 roay — 6%. CTOMT OTMETUTb, YTO B CTPYKType
3aboneBaemocTty Hanbonblme gonv B 2010 1 2022 rogax npuxoam-
JICb Ha Npoyme 3abonesaHun (27,4% 1 29% cooTBeTCTBEHHO), bones-
HW OpraHoB ApixaHus (24% v 27,1%) v 6o1e3HM CUCTEMbI KPOBOOOpPa-
weHua (14,3% un 15,1%).

Mpn aHanuze guHamuueckoro paga gonu BOIM B cTpykType
obuelt 3abonesaemoctu bbin0 ycTaHoBAEHO, YTo ¢ 2011 no 2013, a
Takxke B 2016 rozbl HabNOAAKOTCA HYNEBbIE MOKA3aTeNM NPOLEHTHbIX
nyHkToB, B 2014 rogy sona BOM B 0bLielt cTpyKType 3aboseBaemocTu
Bblpoc/ia Ha 0,4 NPOLEHTHbIX NYHKTa No cpasHeHwuto ¢ 2013 rogom, B
2015 rogy AaHHbIM NoKa3aTenb cHM3UACA Ha 0,2 MPOLEHTHbIX NYHKTa,
82017-Ha0,1,82018 rogy—Ha0,2,82019 rogy —Ha 0,1, 8 2020 — Ha
0,5, 8 2021 rofly AaHHbIM NOKa3aTe/b BbIPOC He3HauuTenbHo (+0,1), B
2022 — cHu3uncsa Ha 0,5 NpoLeHTHbIX NyHKTa (Tabn. 1).

AHanM3 ymepwux oT Bcex NpUUMH B PO noKasan CHWKeHue
Ha 8,9% (2010 r. — 1420,0 Ha 100000 HaceneHus, 2022 r. — 1294,1;
1304,3 [1289,3-1347,0]), no npuumnne BOMN — pocT Ha 9,3% (66,7; 95%
AN 64,2-69,3), uTo LaéT NPEANONOKUTL U3MEHEHWE CTPYKTYPbI NpU-
YMH CMEPTHOCTM HaCeNeHun U yBesndeHue gonun B Helt bOM (Taba.
2).

AHanu3 ymepLumx L, TPYL0CNOCOBHOro BO3pacTa BbIABWUA CHU-
eHue Ha 15,4% (2010 r. — 634,0; 2022 r. — 536,3 Ha 100000 cooTBeT-
cTBYytoOLLEro Bo3pacTa (548,8; 95% /11 518,8-578,9)), no npuumnHe BOMM
— pocT Ha 4,2% (48,8; 95% AN 46,4-51,2) (Tabn. 2, puc. 1).

Pe3ynbTaThl aHaAM3a ymepLlmx no reHAepHOMyY NpU3HAKY no-
Kasanu cnepytoulee (Tabn. 2). B koropte ymepLumx My»UmH OT Bcex
NPUYMH 33 WUCCNeaOBaHHbIA Nepuos Haba4AeTCA CHUNKEHUE Ha
16,8% (2010 r. — 985,1 Ha 100000 HaceneHus COOTBETCTBYHOLLErO

Tabauya 1 JuHamuka nokazameneti donu 60T 8 obwel
cmpykmype 3a6onesaemocmu e Pocculickol ®edepayuu
30 2010-2022 2e.

Lonsa BOMN B 0buwei

CTPYKTYpE, % 7.1 7.1 7.1 7.1 7.5

Share of GITD in TMB, %

MpOLEHTHbIE MYHKTbI
PP

(Rosstat) for the Russian Federation between 2010 and 2022. An
epidemiological examination of the crude death rate (CDR) was
conducted, defined as the mortality rate from all causes of death
within a population and GITD mortality. This examination encom-
passes various demographics: the general population, the work-
ing-age population, the pediatric population (ages 0-14 and up to
1 year), and also was categorized by gender.

Statistical analysis was conducted using the StatTech v. 4.1.1
software (Stattech LLC, Russia). Descriptive statistical techniques
were employed to summarize and analyze the data. Quantitative
data were assessed for the normal distribution using the Shap-
iro-Wilk, skewnessand the boundaries. Quantitative data with
a normal distribution were combined into a variation series, in
which the mean values (M) and the boundaries of the 95%-con-
fidence interval (95% Cl) were calculated. In variation series with
non-normal distribution, the median (Me) with the lower and up-
per quartiles ([Q1; Q3]) was calculated.

RESULTS

In 2010, GITD accounted for 7.1% of the TMB; in 2022, this
figure decreased to 6%. It is essential to highlight that the most
significant shares of the TMB in both 2010 and 2022 were at-
tributed to other diseases (27.4% in 2010 and 29% in 2022), re-
spiratory diseases (24% in 2010 and 27.1% in 2022), and diseases
of the cardiovascular system (14.3% in 2010 and 15.1% in 2022).

Analyzing the dynamics of GITD's share in the TMB reveals
several trends: from 2011 to 2013 and again in 2016, there were
no changes in percentage points (PP). In 2014, the share of GITD
increased by 0.4 PP compared to 2013. However, in 2015, it de-
creased by 0.2 PP, followed by further declines of 0.1 in 2017, 0.2
in 2018, and 0.1 in 2019. There was a notable drop of 0.5 PP in
2020. In 2021, the indicator showed a slight increase of 0.1 PP but
fell again by 0.5 in 2022, as shown in Table 1.

A CDR analysis in the Russian Federation showed a decrease
of 8.9% (2010 — 1420.0 per 100,000 population, 2022 — 1294.1;
1304.3 [1289.3-1347.0]). However, GITD mortality increased
by 9.3% (66.7; 95% ClI 64.2-69.3). This trend suggests a shift in
the overall mortality burden, with a rising share of GITD mortality,
as shown in Table 2.

An analysis of deaths among the working-age population
showed a decrease by 15.4% from 2010 to 2022, with rates drop-
ping from 634.0 to 536.3 deaths per 100,000 in the age-matched
population (548,8; 95% Cl 518,8-578,9). This decline coincided
with increased GITD mortality rates, which rose by 4.2% (48.8;
95% Cl 46.4-51.2), as illustrated in Table 2 and Fig. 1.

The analysis of deaths by gender revealed the following
findings (see Table 2). In the cohort of men who died from all
causes during the study period, there was a decrease of 16.8%,

Table 1 The share of GITD in the TMB in the
Russian Federation from 2010 to 2022

2020
2021
2022

7.3 7.3 7.2 7.0 6.9 6.4 6.5 6.0

-0.2 0 -0.1 -0.2 -0.1 -0.5 0.1 -0.5

621



Petrov IV et al Gastrointestinal tract diseases

AVICENNA BULLETIN
Vol 26 * No 4 » 2024

nona, 2022 r. — 820,0; (836,8; 95% AN 788,1-885,5), cpeam KeHLmMH
— CHMKeHMe Ha 12% (2010 r.— 264,1, 2022 r.— 232,4 (237,8; 95% AU
224,1-251,6)).

Mo npuumHe BOM cpesm MyKYUMH OTMEYAETCA HE3HAYNUTENbHBIV
pocT Ha 1,1% (65,2; 95% AN 59,3-71,1), B KOropTe *eHLMH — POCT Ha
12% (27,6; 95% AW 25,8-29,3) (Tabn. 2, pwc. 2).

CmepTHOCTb cpeau aetckoro Hacenenus (0-14 net) ot Bcex Npu-
YMH MOKasasa CHuKeHue B 2,2 pasa (2010 r. — 97,1 Ha 100000 cooT-

Tabauya 2 CvepmHocme HaceneHus om 8cex npuyuH u 6O 8 P®
30 2010-2022 22. Ha 100000 HaceneHus
(8cezo u 8 epynne mpydocnocobHozo 803pacma)

Ymepuume Ha 100000

with rates declining from 985.1 per 100,000 population in 2010
to 820.0 in 2022. The average rate was 836.8, with a 95% Cl of
788.1 to 885.5. In contrast, among women, there was a decrease
of 12%, with rates dropping from 264.1 in 2010 to 232.4 in 2022.
The average rate for women was 237.8, with a 95% Cl of 224.1 to
251.6.

Regarding GITD, a slight increase of 1.1% was observed
among men, with an average rate of 65.2 and a 95% Cl of 59.3

Table 2 The annual distribution of the CDR and GITB mortality rates
per 100,000 of general and the working-age population in the Russian
Federation from 2010 to 2022

TpyaocnocobHblit Bo3pact, ymeplume Ha 100000 HaceneHus

Hacenenus Working age death rates per 100,000 population
Death rates per 100,000 Bcero My»KUnHbI HeHWwmHbI
population Total Men Women
Or BCex Ot bon Ot BCex Ot BOn OT BCex Ot bOn Or BCex Ot bOorn
NPUYMH GITD npUYnH GITD npUYnH GITD NPUYMH GITD
CDR mortality CDR mortality CDR mortality CDR mortality
2010 1420.0 64.4 634.0 50.4 985.1 71.8 264.1 27.7
2011 1347.0 62.2 600.9 47.8 928,0 49.3 253.6 26.4
2012 1331.2 62.1 575.7 47.0 887.4 43.4 242.8 26.1
2013 1304.3 61.6 560.9 45.5 862.6 64.3 236.7 25.4
2014 1305.8 67.2 565.6 50.1 868.3 70.7 238.4 27.8
2015 1303.6 69.6 546.7 50.6 834.2 71.4 234.4 28.0
2016 1289.3 67.0 525.3 47.5 800,5 66.8 224.9 26.5
2017 1243.6 63.3 484.5 42.7 735.7 60.4 209.4 23.4
2018 1245.6 65.0 482.2 44.3 729.3 62.0 211,0 24.9
2019 1225.3 67.0 470,0 45.9 709,0 63.9 207.6 26.1
2020 1460.2 73.3 548.2 53.9 822.3 74.0 249.0 31.8
2021 1673.9 74.5 604.6 56.2 896.2 77.0 287.5 33.5
2022 1294.1 70.4 536.3 52.5 820,0 72.6 232.4 31.0
M 1304.3* 66.7 548.8 48.8 836.8 65.2 237.8 27.6
(?95;&%/;) [1289.3; 1347.0]** (64.2-69.3) (518.8-578.9) (46.4-51.2) (788.1-885.5) (59.3-71.1) (224.1-251.6) (25.8-29.3)

Mpumeyanus: * — meanara — Me; ** — HUKHUI 1 BepXHUMIA kBapTuam — [Q1; Q3]
Notes: * — median — Me; ** —lower and upper quartiles — [Q1; Q3]

80 v =0,8121x + 61,054 73,3745 Puc. 1 Ymepuwiue ece2o no npu4uHe
644 672 69,6 R? = 0,5607 /ﬁ‘ B0O(1 (Ha 100000 HaceneHus) u
60 ‘ o s 67 562 " no npuyure 50T (Ha 100000
61,6 63,3 | coomeemcmeyroue20 803pacma) e
50—~ ' — 539 57 P® 3a 2010-2022 2e.
504 / 4 Y 501 s06 / \ Fig. 1 Overall GITD mortality rate
0 47,8 47 oo 475 45,9 .
45,5 7 2,7 443 (per 100,000 population) and
20 y = 0,3511x + 46,342 GITD mortality rate in working age
R?=0,1215 (per 100,000 of the age-matched
20 population) in the Russian Federation
2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 Jor2010-2022

Ymepuwwe no npuunHe BOM - Deaths due to GITD

Ymepuwme TpygocnocobHoro sBo3pacrta ot BOMM - Deaths due to GITD in working age population

Linear (Ymepwue no npuunHe BOM - Deaths due to GITD)

Linear (YmepLluue TpygocnocobHoro Bospacra ot BOI - Deaths due to GITD in working age population)
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80 714 y=1,2973x +56,119 74 72,6  Puc. 2 Ymepwue no npuyuHe
71,8 70,7 ’ R? =0,2663 ﬁb‘ 5OI1 no 2eHdepHoMy npusHaky
¢ 643 S 6 P® 30 2010-2022 22., Ha
100000 HaceneHus coomeem-
cmeyroweeo nosa
60 63,9 . .
L62 Fig. 2 GITD mortality rates

in relation to gender in the

\
N/
50
49,3 —’\/
43,4

40

Russian Federation for 2010-
2022 per 100,000 gender-
matched population

y=0,3835x + 24,9

264 261 254 278 28 265

20 T T T T T T T T

27,7 R?=0,2647 31
30 ]'
T = 31,8 !

2010 2011 2012 2013 2014 2015 2016 2017

MysKumHbI - Male

Linear (My»uuHbl - Male)

BETCTBYHOLLEro Bo3pacTta, 2022 r. — 43,4) (71,5; 95% AN 57,7-85,3), B
KoropTe A0 1 roga otTmeyeHo cHuxeHue 8 1,7 pasa (2010 r. — 75,1 Ha
10000 poamBLmMxca *Kusbimu, 2022 1. —44,4) (62,1; 95% AN 53,1-71,0)
(Tabn. 3).

CmepTHOCTb oT O B BO3pacTHOM rpynne ot 0 go 14 net cHU3m-
naco 8 1,75 pasa (0,7 [0,5-0,7]), cpeam aeteit go 1 roga — 8 2,5 pasa
(0,4 [0,3-0,5]) (tabn. 3, puc. 3).

Tabnauya 3 AHaU3 CMepmHOCMU 8 0emCcKUX 803PACMHbIX 2pyNnnax
om scex npu4uH u om b0l 6 P® 3a 2010-2022 22.

2018

2019 2020 2021 2022

e W EHLLMHDI - Female

Linear (¥eHwuHbl - Female)

to 71.1 Conversely, there was a more significant increase of 12%
among women, with an average rate of 27.6 and a 95% Cl of 25.8
to 29.3 (see Table 2, Fig. 2).

Mortality rates among the child population aged 0-14 years
have decreased by 2.2 times from 2010 to 2022. In 2010, the rate
was 97.1 per 100,000 in this age group, while in 2022, it dropped
to 43.4. The average mortality for this period was 71.5 with a 95%

Table 3 The annual distribution of CMR and GITD mortality rates in the
pediatric population in the Russian Federation from 2010 to 2022

OT BCex OT BCex

ApUIMH Ot bon ApUIMH Ot BOnN ApUUMH Ot bon
CDR GITD mortality CDR GITD mortality CDR GITD mortality

1347.0

OT BCex

2011

2013 1304.3

2015 1303.6

2017 1243.6

2019 12253

2021 1673.9

1304.3*

Npumeyanus: * — meanaHa — Me; ** — HUKHUIA 1 BepxHWit kBapTuam — [Q1; Q3]
Notes: *—med|an Me; ** —lower and upper quartiles — [Q1; Q3]
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0,9 Puc. 3 CmepmHocme cpedu
0,8 08 08 demeti 0-14 nem (Ha 100000
0,8 o M \7 07 coomeemcmayrowezo
0.7 ! g ’ y =-0,0363x + 0,8615 8o3pacma) u do 1 200a (Ha
'’ 2 _
\ R*=0,774 10000 poduBLILXCA HCUBbIMU) NO
0,6 npu4ure 60I1 8 PO 3a 2010-2022
05—0,5 05 .
0,5 . .
05 05 05 0,4 0,4 0,4 Fig. 3 GITD mortality rates per
0,4 100,000 in children aged 0-14
0,4 0,4 0,4 years and infants up to 1 year (per
03 10,000 live births) in the Russian
02 y =-0,0242x + 0,5462 0.3 03 03 03 0, Federation from 2010 to 2022
! R?=0,8643
0,2
0,1 T T T T T T T T T T T T )
2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022

0-14 ner - Birth-14 years
Linear (0-14 nert - Birth-14 years)

AHanu3 pacnpoCcTPaHEHHOCTM BCEX MATONOTMIA BbIABMA POCT NO-
Ka3satens Ha 9,1% (2010 r. — 158320,2 Ha 100000 HaceneHus, 2022 . —
173141,6) (162116,8; 95% AW 159484,0-164749,5), 3abonesaemocti
—Ha 14,0% (2010 r.— 78003,6 Ha 100000 HaceneHus; 2022 r.— 88909,6
(78532,6; 95% 111 78003,6-79687,4).

OpfHako pacnpocTpaHéHHoCTb u 3abonesaemocTb BOIM cpeam
BCEro HaCeneHus 3a UCCAeA0BaHHbIN Nepuog, cHU3UNach Ha 7,3% u
18,8% cooTBeTcTBEHHO (Taba. 4). TeHAEHUMA U3MEHEHWA CTPYKTYPbI
cmepTHOCTH, rae aona BOM yseanymnach, roBOpPUT 0 HEOAHO3HAYHO-
CTM npobnemaTukm, TpebyroLLlei AeTanbHOro U3yYeHnsa BHYTPU rpyn-
Nnbl 3a60/1eBaHMI MULLEBAPUTENBHOM CUCTEMbI MO HO30/10TUAM.

OBCYXAEHUE

B puckax pa3sutua BOIM MOXKHO BblAeNUTb MHOXKeCTBO daKTo-
POB, HaNpUMep, KNMMaT, 0COBEHHOCTU NUTaHUA (HAaLLMOHANbHARA KyX-
Hsl), CAHUTAPHO-3MUAEMMONOTUYECKAsA U IKOSOTMYECKasn 0O6CTaHOBKM
n 1.4 Tak, uccnenosaHune, nposeaéHHoe B Kypckoit obnactu 3a 2015-
2017 rr., nokasano, 4To nepsuyHas 3abonesaemoctb 6OIM B pervoHe
6blna HUKe, yem B LleHTpanbHoM desepanbHom okpyre u B PO [10].
[aHHbIV GaKT MOKET YKa3blBaTb, YTO Ha PUCKK pa3suTus BOM cnocob-
Hbl OKa3blBaTb BAUAHWUE PerMoHasibHble 0CO6EHHOCTY.

Tabnuya 4 PacnpocmparénHocme u 3abonegaemocme 60I1 6 PO
30 2010-2022 e2., Ha 100000 HaceneHuA

PacnpocrtpaHéHHocTb BOMM
GITD prevalence

e [T 00 1 roga - Infants under 1 year

Linear (etv go 1 roaa - Infants under 1 year)

Cl of 57.7-85.3. For children under 1 year of age, there was a de-
crease of 1.7 times during the same period. In 2010, the mortality
rate was 75.1 per 10,000 live births, compared to 44.4 in 2022.
The average mortality in this cohort was 62.1 with a 95% Cl of
53.1-71.0 (see Table 3).

Mortality from GITD in children aged 0 to 14 years decreased
by 1.75 times (0.70 [0.50-0.70]). Among children under 1 year,
mortality decreased by 2.5 times (0.40 [0.30-0.50]) (Table 3, Fig. 3).

An analysis of the prevalence of all pathologies revealed an
overall increase of 9.1% in the indicator, with values rising from
158,320.2 per 100,000 population in 2010 to 173,141.6 in 2022.
The mean value was 162,116.8 with a 95% Cl of 159,484.0 to
164,749.5. Morbidity also increased by 14%, from 78,003.6 per
100,000 population in 2010 to 88,909.6 in 2022, with a mean of
78,532.6 (range: 78,003.6-79,687.4).

However, during the study period, the prevalence and inci-
dence of GITD among the entire population decreased by 7.3%
and 18.8%, respectively (see Table 4). The shifting pattern in mor-
tality, where the proportion of GITD cases increased, highlights
the complexity of the issue, indicating a need for a more detailed
examination of GITD by statistical classification.

Table 4 Annual distribution of GITD prevalence and incidence rates per
100,000 population in the Russian Federation from 2010 to 2022

3a6bonesaemoctb 6OIM
GITD incidence

2010 11249.3 3344.9
2011 11221.2 3334,4
2012 11359.9 3478.9
2013 11412,5 3522.7
2014 11882.2 3656.9
2015 11702,3 3526.6
2016 11731,1 3564.8
2017 11573,0 3395.3
2018 11522,3 3307,5
2019 11421,5 3198,0
2020 10026.6 2609.9
2021 10259,5 2663.3
2022 10427,7 2716.7
Me [Q1; Q3] 11412.5 [11221.2; 11573.0] 3344.9 [3198.0; 3522.7]
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B apyroit pabote, nposeaéHHOWM B YamypTcKoi Pecnybiuke,
6b1710 YCTAaHOBNEHO, YTO CMEPTHOCTb HacesneHmn ot bOMM 3a 2014-2018
rofibl CHM3MAach, MWK npuxogmnca Ha 2015 rog [11]. 3a 3T0T e ne-
pvog, 0buian 3abonesaemocTb HaceneHus pecnybamku bOM B Lesom
NPOLOMKAET YBENUUMBATLCA B OTIMYMe OT PP u MpuBonKckoro de-
ZepanbHoro okpyra (M®P0). YposeHb 3a601€BaeMOCTN He MpeBbILLAN
cpeaHepoccuiickme u nokasatesnum no N0 3a 2014-2016 rogpl, ogHa-
Ko ¢ 2017 ropa Habtoganach TeHAEHUMA NPEBbILEHUA cpeaHepecny-
G/1MKaHCKMX NOKasaTenei ypoBHs 3HaueHnit PO n Moo [12].

Bynaes BC ¢ coasrT. (2022) B aN1aemMMoN0rMYeCcKOM UCCNesoBa-
HWK, NpoBeaéHHOM B Pecnybavke BypsaTtua 3a 2009-2018 roabl, obpa-
TWAM BHUMaHMWE Ha TEHAEHLMIO K KYBEZIMYEHMIO NOKa3aTena nepeuy-
Hol 3abonesaemocTn BOM ¢ 4051,0 ao 4226 Ha 100 Tbic. HaceneHus,
a TaKXKe yBeNIMYEHMWIO NOKasaTenei CMepTHOCTM OT YKasaHHbIX 3a60-
neBaHuit ¢ 60,6 £0 62,5 Ha 100 Tbic. HaceneHun». OCHOBHbIMM NPUYK-
Hamu yBENMYeHNA 3a601eBAEMOCTY M CMEPTHOCTH B ;@HHOM K/acce
6onesHelt B Pecrnybnvke BypaTtua sgnstoTca 3abonesaHMs nNeyeHu, B
yacTHocTv G1bpPO3 M LMpPPO3 Nevenn [13].

MHTepecHbl paboTbl, B KOTOPbIX ONpeAenseTcs BKNaL caHWUTap-
HO-3MUAEMMOIOTMYECKOW U IKOMOTUYECKON OBCTAHOBOK Ha PUCKM
passuTua BOM. Tak, paboTta, nposeaéHHan B Pecnybnunke TaTapcTaH
NO3BOAWA ONPEeAENUTb, YTO YacToTa HOBbIX cnyvaes BOI cpeam aet-
CKOTrO HaceneHWA KOppennpoBana € NPUMEHEHWEM B CEIbCKOM XO-
3A1CTBe NecTMumnaoB. B pesynbrate, cpeam AeTcKoro HaceneHus boina
BblIAB/IEHA 3aBUCMMOCTb 3ab60/71€BAaEeMOCTM M PAcnpPOCTPAHEHHOCTU
ZlaHHOW rpynnbl 3a601eBaHWiA OT BaJIOBOTO PacxoAa, naoLiaam obpa-
60TKM, TEPPUTOPUANBHOW HArpy3KK repbuumaos, nectuumaos. OaHa-
KO, aHa/NIorMyYHaA CBA3b MOKasaTenei CnoNb3oBaHWA NeCcTULMAOB C
3abonesaemocTbto 6O cpeam B3pOCAOro HaceneHus onpeaensnach
pexe [14].

OTaenbHbIM BONPOCOM OCTaéTcA npobnema pa3sUTUA MHBAUA-
HOCTW HaceneHuA NO MpUYMHE Hanuuma u nporpeccuposaHua bOTM,
0cobeHHO cpeam TPYAOCNOoCcObHOro HaceneHus. Tak, aHanu3 nepsuy-
HOM MHBAMIMAHOCTY B3POCNOro HaceneHms scneactsve bOMM 8 Poctos-
CKoWi obnacTu 3a 2012-2018 rogbl MOKa3an PocT Yncia auL, Bnepsble
NPW3HaHHBIX MHBAIMAAMM, YTO TaKKe XapakTepHo ana toxHoro de-
AepanbHoro okpyra (KO®0) n PO, B cTpyKType Bnepsble NpU3HaHHbIX
MHBAIMAAMM VX YAENbHbIV BeC 6bln Bbile, 4em B FOPO, HO HUKe, Yem
8 PO [15].

[Lmutpresa TB ¢ coast. (2019) yctaHoswau, yto B PO 33 2006-
2017 rogpl CHU3UAOCH YUCNO NOBTOPHO NPMU3HABAEMbIX UHBAMAAMM
(NOW) Any, no npuumnHe 3aboNEBAHWI MULLEBAPUTENBHON CUCTEMBI.
Mpw paccmoTpeHnmn cTpykTypbl MMK oTMedaeTcs, 4to eé popmmpoBa-
HME NPOUCXOAUT «NPEUMYLLECTBEHHO 3a CYET monogoro (37,0%2,2
n.n.) u cpegHero (45,0%+5,6 n.n.) TpyaocnocobHoro Bo3pacTa, 1 06-
pasytoT Il v Il rpynnbl MHBaAMAHOCTM (cOOTBETCTBEHHO 57,0%+2,7 n.n.
n 40,0%%3,2 n.n.). Takum obpasom, B PO coumanbHas 3HaYMMOCTb
NOBTOPHOW WMHBANWAHOCTV BCAEACTBME OONE3HEN KenyaouHO-Ku-
LIeYHOro TpaKTa OnpefensieTca TPyA0oCcnocobHbIM Bo3pacTom 60/b-
LUMHCTBA MHBANNAOB W HEraTUBHOW AMHAMMKOM B 3TOM BO3PACTHOM
rpynne TAXKENon | rpynnbl UHBAAMAHOCTMY [16].

K pucky pa3sutna BOIM MOXHO OTHECTU Ha/sMune CouManbHOro
cTpecca. Tionbtaesa JI1A ¢ coast. (2018) B npoBea&HHOM UcCnenoBa-
HWUW 0 pacnpocTpaHéHHocTn BOIM B r. CapaToB OTMETUAN, UTO B «Nepu-
0f} COLLMANbHOrO CTPeCcca cpesm HaceneHMA PasHbIX BO3PACTHbIX rpynn
pacnpocTpaHEHHOCTb OCTPOW NATONOMM MULLLEBAPUTENBHOV CUCTEMBI
BO3pacTana B Nepuos MakCUMasbHOM BblparKeHHOCTU COLMAnbHOrO
CTpecca, YTo NOAYEPKMBAET 3HAYMMOCTb COLMANbHOMO KOMMOHEHTA B
BO3HWKHOBEHWM M Pa3BUTUM NATONIOMMM OPraHOB nuLLeBapeHua» [17].

K npobneme ctpecca 1 BOIM TaKke MOXKHO OTHECTM NepUOoZ NaH-
[EeMMN HOBOM KOpOHaBUpYcHOW MHeKuUMM (COVID-19). Kak yKkaszanu

DiScusSION

Various factors play a significant role in increasing the risk of
GITD. These factors include the prevailing climate, which can in-
fluence the spread of pathogens, dietary habits, and overall sani-
tary-epidemiological and environmental conditions. Thus, a study
conducted in the Kursk region of Russia in 2015-2017 showed
that the incidence of GITD in the region was lower than in the
Central Federal District and the Russian Federation [10]. This fact
may indicate that the risks of GITD can be influenced by regional
factors.

A study in the Udmurt Republic of Russia revealed that GITD
mortality declined from 2014 to 2018, peaking in 2015 [11]. Over
the same period, the overall incidence of GITD in the republic
continues to increase, unlike in the Russian Federation and the
Volga Federal District (VFD). The incidence rate remained below
the Russian average and VFD indicators from 2014 to 2016. How-
ever, starting in 2017, there has been a trend for the average re-
publican indicators to surpass the levels of the Russian Federation
and the VFD [12].

Budaev BS et al (2022) highlighted a concerning trend: the
primary incidence rate of gastrointestinal tract disorders (GITD)
has risen from 4,051 to 4,226 cases per 100,000 people. Addi-
tionally, mortality rates for these diseases have increased from
60.6 to 62.5 per 100,000 population. In the Republic of Buryatia
of Russia, the main contributors to the rise in morbidity and mor-
tality associated with this group of diseases are liver-related con-
ditions, particularly fibrosis and cirrhosis of the liver [13].

Research examining how sanitary-epidemiological and eco-
logical conditions contribute to the risks of GITD is quite essential.
A study conducted in the Republic of Tatarstan, Russia, identified
a correlation between the incidence of GITD among children and
the use of pesticides in agriculture. The findings revealed that
the incidence and prevalence of these diseases in the child pop-
ulation were influenced by the total volume of pesticides used,
the area treated, and the territorial load of herbicides and pesti-
cides. However, a similar relationship between pesticide use and
the incidence of GITD among adults was observed less frequently
[14].

A separate issue is the problem of disability due to the
presence and progression of GITD, particularly among the work-
ing-age population. An analysis of the incidence of disability in
the adult population due to GITD in the Rostov region of Russia
from 2012 to 2018 revealed an increase in the number of indi-
viduals recognized as disabled for the first time. This trend was
also observed in the Southern Federal District (SFD) and through-
out the Russian Federation. Within the structure of disability in-
cidence, the share of disabled individuals in the Rostov region of
Russia was higher than in the SFD but lower than the national av-
erage for the Russian Federation [15].

Dmitrieva TV et al (2019) found that from 2006 to 2017,
the proportion of individuals repeatedly recognized as disabled
(RRD) due to GITD in the Russian Federation decreased. The
analysis of the RRD population reveals that it primarily consists
of young individuals (37.0%%2.2 PP) and those in middle working
age (45.0%+5.6 PP). These demographics are represented main-
ly in disability groups Il and Ill, accounting for 57.0%%2.7 PP and
40.0%+3.2 PP, respectively. Thus, in the Russian Federation, the
social significance of repeated disability due to GITD is highlight-
ed by the working age of most disabled individuals and the neg-
ative trends concerning severe disability in this age group [16].
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B CBOEM MccnenoBaHuM MBawkuH BT ¢ coasT. (2021) «...B 60/bLUNH-
cTBe cybwvekToB PO B ycnosuax COVID-19 3a nepsble 6 mecaues 2021
rofia HabnoAaNCa POCT KaK ypoBHsA 0bLLel cmepTHocTM oT BOMM, TaK u
noKasaTeneit CMePTHOCTM OT A3BEHHOM 60n1e3HU, GonesHel neyeHu 1
NOAKENYA04YHON enesbl N0 CPABHEHMIO C aHAOTUYHBIM NepUoLOM
2020 r.». K ToMy ke BbIABAEHHbIN GaKT MOXKET PacCMaTPMBaTLCA «KaK
B CBA3M C HEONArONPUATHBIM BAUAHUEM NEPEHECEHHON KOPOHABUPYC-
HOWV MHbEKLMM Ha TedeHne yxke nmesLumxca BOI, Tak U ¢ BO3HUKLLK-
MW TPYAHOCTAMU B OKA3aHWUW CMeLManu3vpoBaHHON MeaULMHCKON
MOMOLLM MALMEHTAaM C raCTPO3HTEPONOTMYECKMMI 33D0N1€BAHUAMMY
[18]. AaHHas paboTa NnoAYEPKMBAET 3HAUMMOCTb Npobaembl BOM Kak
MHOroMaKTOpHYyHo.

B CsepanoBckol obnactv 3a 2012-2017 rofbl U siHBapb-CEH-
TA6pb 2018 roga 6bIN10 YCTAaHOBNEHO, YTO CMEPTHOCTbL OT BOMM npeBbI-
LIAET CpesiHWi ypoBeHb No PO 1 xapakTepusyeTca AMHAMUKOM pocTa.
HoxkunHa HB ¢ coasT. (2018) npeanonokuam, YTo «..pocT obLei
3abonesaemoctv BEOMM v bonee HKU3KKMIK, Yyem B cpeaHemM no Poccuu,
noKasaTenu nepsuyHoii 3a601€BaeMOCT MOTYT CBUAETENBCTBOBATL
0 paHHEeM BbifBNAEHUN 3TUX 3abonesaHunit» [19]. MocneaHnit dakTop
MOXHO XapaKTepu30BaTb KaK MHTErpanbHbIVi NoKa3aTenb. Tak, € oa-
HOW CTOPOHbI, 3TO MOYET XapaKTepu30BaTb KayecTBO M AOCTYMHOCTb
MEZMLMHCKON MOMOLLY, C APYrov — 3ab0Ty HaceneHWs 0 CBOEM 340-
pOBbe, Hanpumep, NPOXOXAEHWE AMCMAHCEPU3ALMM, CBOEBPEMEH-
HOCTb 06palLeHna K Bpayy. Tak, aHanmn3 1080 ciyyaes obpalueHunii K
BPayy-racTPO3HTEPO/IOry MOKa3a/, YTO 3a MEAMLIMHCKON MOMOLLbIO
MYUMHbI Yalle obpalanuck B Bo3pacte 18-29 (24,0%), MKeHLWmHbI
— 60-69 net (40,0%), no mecTy NpoxuBaHWUA nNpeobnagany cenbckue
xutenu (57,3% npotus 42,7% ropoackmx), No reHAepHOMY NPU3HaKY,
HE3aBUCMMO OT MECTa YKUTE/bCTBA, CPesu NaLMeHTOB NUAMpoBanu
YKEHLWMHbI (ceno —66,1%, ropos — 52,3%). Ecnv ropoxkaHe yate obpa-
watoTcA B 6osee MoNOAOM BO3PACTe BHE 3aBUCUMOCTM OT reHAepHOw
NPUHAANEKHOCTU, TO AN1A CenbYaH Hanbonee XapakTepHo LOCTOBEpP-
HO yacToe obpalueHue B BospacTe 60-79 net [20].

3AKNIOMEHUE

Takum 06pa3om, MonyyYeHHble pesynbTaTbl SNUMAEMUONOTHYe-
CKOTO aHanNM3a MeauKo-Aemorpaduyeckux nokasateneit NO3BOAMIN
BbIABUTb TEHAEHLUMM POCTa CMEPTHOCTM HACeNeHMsA, CBA3AHHOW C
BOT1, ofgHaKo, Npy 3TOM OTMEYaEeTCA CHUXKEHWE PacnpOCTPaHEHHOCTH
1 3abonesaemoctn BEOMM cpean HaceneHus. MonyyeHHble pesynbTaTbl
YKa3bIBalOT Ha HEOOXOAMMOCTb BHeAPeHUs yrnybnéHHbIx npodunak-
TUYECKMX MEpPONpPUATMIA (NOBbilEeHWe OXxBaTa AMCrnaHcepusaumen,
BHEAPEHUE HOBbIX METOAMK CKPUHMHIOBbIX UCCeA0BaHUIA, GopMU-
pOBaHWe 34,0p0BOro 06pasa KU3HU U T.4,).

The risk of GITD may be influenced by social stress. Tyulty-
aeva LA et al (2018) observed a notable increase in acute gastro-
intestinal diseases during heightened social stress across various
age groups. This observation underscores the significance of so-
cial factors in the onset and progression of GITD [17].

The challenges posed by GITD have intensified due to the
pressures brought on by the COVID-19 pandemic, leading to
heightened stress and anxiety levels. Ivashkin VT et al (2021) not-
ed that in most regions of the Russian Federation, there was an
increase in both overall mortality from GITD and mortality rates
from peptic ulcer disease, liver disease, and pancreatic disease
during the first six months of 2021, compared to the same peri-
od in 2020. The identified fact can be viewed in two ways: first,
in relation to the adverse effects of the transmitted coronavirus
infection on the progression of existing GITD, and second, consid-
ering the challenges that have emerged in delivering specialized
medical care to patients with these conditions [18]. This study
highlights the importance of GITD as being influenced by multiple
factors.

In the Sverdlovsk region of Russia, between 2012 and 2017,
as well as from January to September 2018, it was found that
mortality from GITD exceeded the average level for the Rus-
sian Federation and displayed a rising trend. Nozhkina NV et al
(2018) suggested that the increase in the crude incidence of GITD
and lower than the national average primary incidence rates may
indicate the early detection of these diseases [19]. The latter fac-
tor can be described as a crucial comprehensive indicator reflect-
ing the quality and availability of medical care. The population's
health concerns include undergoing medical examinations and
timely visits to healthcare providers. An analysis of 1,080 visits
to a gastroenterologist revealed that men most frequently sought
medical care between the ages of 18 and 29 (24.0%), while wom-
en most often sought care in the 60 to 69 age range (40.0%). Ru-
ral residents comprised a more significant share of the patient
population, 57.3%, compared to 42.7% for urban residents. Ad-
ditionally, women were the predominant gender among patients,
regardless of place of residence, with 66.1% of rural patients and
52.3% of urban patients being women. While urban residents
seek medical care at a younger age, rural residents generally
show a higher frequency of visits from 60 to 79 years [20].

CONCLUSION

The results of the epidemiological analysis of medical and
demographic factors reveal trends indicating increased mortali-
ty rates related to GITD. However, there has also been a noted
decrease in the prevalence and incidence of GITD among the
population. These findings highlight the urgent need for compre-
hensive preventive measures, such as increasing the coverage of
medical examinations, implementing new screening methods,
and promoting a healthy lifestyle.

626



Ilempos V1B c coasm. boae3nu opranos IuieBapeHs

BECTHMK ABMILIEHHEBI
Tom 26 * No 4 * 2024

10.

11.

12.

13.

14.

15.

JINTEPATYPA

[Lmutpuesa TB. AHann3 3a601eBaemMoCTH B3POCOTO HaceNeHus No Kaaccy 6o-
Ne3Hell opraHoB nuLeBapeHus B benropogackoit obnactn B 1992, 2000-2006 rr..
BecmHuK Bcepocculickozo obuwiecmea creyuanucmos no MmeoduKo-coyuanbHoll
aKcnepmuse, peabunumayuu u peabunumayuoHHol uHdycmpuu. 2010;2:82-5.

MetpyHbko W/, CoknakoBa BW, Yepkacosa AA, Cepreesa HB. 3abonesa-
HUA OpPraHOB MULLEBAPEHUA: NEPBUYHAA MHBAMAHOCTL B VIpKYTCKOM 06na-
ct. bronnemens BCHL| CO PAMH. 2017;1:44-7. https://doi.org/10.12737/
article_5955e6b4b09613.46177111

Amutpres BH, Anapeesa HA, Cykaués BE, imutpnesa TB. MoBTOpHasa vHBa-
NINAHOCTb B3POC/NOro HaceneHus benropoackoit obnactn scneactsme 6onesHen
opraHos nuuiesapenus, 2006-2017 rr. BecmHuk Bcepocculickoeo obwecmea
creyuanucmos Mo  MeoduKO-COYUanbHOU  3Kcrepmu3se, peabuaumayuu U
peabunumayuoHHoli  uHOycmpuu. 2020;1:41-8. https://doi.org/10.17238/
issn1999-2351.2020.1.41-48

06wian 3abonesaemocTb B3pocioro HaceneHwa Poccum 8 2014 1. Y. Il n Y. IV.
[JlenapTaMeHT MOHWTOPUWHIA, aHa/in3a U CTPATErvyeckoro pPassuTUA 34paBo-
oxpaHeHua MuHUCTepcTBa 34paBooxpaHeHus Poccuiickoii Pepepaunn, OBy
«LleHTpanbHbIA Hay4YHO-MCCNEA0BATENbCKUI MHCTUTYT OpraHu3aLmmn 1 uHbop-
MaTu3aLmMK 34paBoOXpaHeHnA» MUHUCTEPCTBA 3A4PaBOOXpaHeHns Poccuiickoii
depepauyn. Cmamucmuyeckue mamepuassl. M. 2015;165.

World Health statistic 2014 Part 1 Health-related Millennium Goals. 24 p. http://
healthcare.procon.org/sourcefiles/who-world-health-statistics-2014.pdf

CepatokoB MA, Cepgarokosa TB. OcobeHHOCTU AMHaMUKM 0bLuei 3abonesaemo-
CT1 OT Bos1e3HE OPraHoB NuLLEeBapeHus B AcTpaxaHcKoit obnactu. 30oposse u
obpazosaHue 8 XXI geke. 2016;18(11):90-2.

LWynbaskos BA, Tionstaesa J1A, Oenucosa TI1, YepHenkos HOB, Anunosa JH.
MonynAUMOHHbIE acneKTbl GOPMMPOBAHUA raCTPOIHTEPONOMMYECKOM NaToNO-
MW y NtoAei pasHoro Bopacta. CapamoscKuli HayYHO-MeOUUYUHCKUU HypHar.
2011;7(4):783-6.

Varni JW, Bendo CB, Nurko S, Shulman RJ, Self MM, Franciosi JP, et al. Pediatric
Quality of Life Inventory (PedsQL) Gastrointestinal Symptoms Module Testing
Study Consortium. Health-related quality of life in patients with functional
and organic gastrointestinal diseases. The J of Pediatrics. 2015;166:1:85-90.e2
https://doi.org/10.1016/j.jpeds.2014.08.022

PasueHko OP, YpasmaHos AP, Bannes PU. HayuHoe obocHoBaHWe MeayKo-TUru-
EHUYECKMX MEPOMPUATUIA MO CHUMKEHUIO 3a60/1€BaeMOCTV B0/IE3HAMMU OpraHoB
NULLLEBaPEHWA Y NOAPOCTKOB. BecmHUK cospemeHHOU KAUuHU4ecKol meduyuHsl.
2022;15(3):80-6. https://doi.org/10.20969/VSKM.2022.15(3).80-86

KopeHeBckas, EB, Jlonyxosa BA. InHamuKa v TepputopuanbHble 0cobeHHOCTU
nepBuYHON 3ab0neBaemMoCTn B3pocioro HaceneHus Kypckoit obnactv 6ones-
HAMW OpraHoB nuLieBapeHus. CogpemeHHble Mpobrembl 30paBoOXPaHEHUS U
meduyuHckol cmamucmuku. 2019;2:250-9. https://doi.org/10.24411/2312-
2935-2019-10040

KonbuHa TB, Caxbuesa 3L, LWybuH JI/1. AHann3 CMepPTHOCTU B YAMYPTCKOI
Pecny6uke ot 6onesHeii opraHos nuLeBapeHus 3a 2014-2018 rr. Modern Sci-
ence. 2022;4-3:72-4.

lypbaHoBa HE. Ob6wwas 3abonesaemocTb HaceneHus YamypTckoit Pecrnybnunku
6071€3HAMM OpraHoB MNuLLEBapeHUs M e€ mporHos. 30oposbe, demoaepagus,
9KO0M102UA GPUHHO-Y20PCKUX HapoOos. 2020;4:24-6.

Bynaes bC, Kuuyn UC, banzaposa /1M, Tapmaesa MO, boraaHosa Ol. bonesHu
OpraHoB MULLEBAPEHNA: CTPYKTYpPa M AMHAMMKAa Ha PErMoHasbHOM YPOBHeE.
Mpobremel coyuasnbHoli 2uzueHbl, 30paBOOXPAHEHUS U UCMOPUU MeOUYUHSI.
2022;30(2):232-8. https://doi.org/10.32687/0869-866X-2022-30-2-232-238

XamutoBa Pfl. dnuaemuonorMyeckuii aHaaus 3abonesaemocTv  OpraHoB
nuwiesapenna HaceneHua Pecnybauvku TaTtapcTaH. Ycrexu cospemeHHo20
ecmecmeo3HaHus. 2015;4:85-9.

MavikoB AtO, 3anapuit HC, Ypycosa MA, AHapeesa HA, Amutpues BH, Kob-
3eB [0B, 1 ap. bonesHn opraHOB NWLLEBAPEHUA KaK NPUYMHA UHBAMAHOCTU

REFERENCES

1.

10.

11.

12.

13.

14.

15.

Dmitrieva TV. Analiz zabolevaemosti vzroslogo naseleniya po klassu bolezney
organov pishchevareniya v Belgorodskoy oblasti v 1992, 2000-2006 gg. [Anal-
ysis of the morbidity of the adult population according to the class of diseases
of the digestive system in the Belgorod region in 1992, 2000-2006]. Vestnik
Vserossiyskogo obshchestva spetsialistov po mediko-sotsial'noy ekspertize, re-
abilitatsii i reabilitatsionnoy industrii. 2010;2:82-5.

Petrunko IL, Soklakova VI, Cherkasova AA, Sergeeva NV. Zabolevaniya organ-
ov pishchevareniya: pervichnaya invalidnost' v Irkutskoy oblasti [Digestive
diseases: Primary disability in the Irkutsk region]. Byulleten' VSNTs SO RAMN.
2017;1:44-7. https://doi.org/10.12737 /article_5955e6b4b09613.46177111

Dmitriev VN, Andreeva NA, Sukachyov VE, Dmitrieva TV. Povtornaya invalid-
nost' vzroslogo naseleniya Belgorodskoy oblasti vsledstvie bolezney organov
pishchevareniya, 2006-2017 gg. [Repeated disability of the adult population
of the Belgorod region due to diseases of the digestive system, 2006-2017.].
Vestnik Vserossiyskogo obshchestva spetsialistov po mediko-sotsial'noy ek-
spertize, reabilitatsii i reabilitatsionnoy industrii. 2020;1:41-8. https://doi.
0rg/10.17238/issn1999-2351.2020.1.41-48

Obshchaya zabolevaemost' vzroslogo naseleniya Rossii v 2014 g. Ch. Il
i Ch. IV. Departament monitoringa, analiza i strategicheskogo razvitiya
zdravookhraneniya Ministerstva zdravookhraneniya Rossiiskoy Federatsii,
FGBU «Tsentral'nyy nauchno-issledovatel'skiy institut organizatsii i informati-
zatsii zdravookhraneniya» Ministerstva zdravookhraneniya Rossiyskoy Federat-
sii. Statisticheskie materialy. M. 2015;165.

World Health statistic 2014 Part 1 Health-related Millennium Goals. 24 p.
http://healthcare.procon.org/sourcefiles/who-world-health-statistics-2014.
pdf

Serdyukov MA, Serdyukova TV. Osobennosti dinamiki obshchey zabolevaemo-
sti ot bolezney organov pishchevareniya v Astrakhanskoy oblasti [Features of
the dynamics of general morbidity from diseases of the digestive system in the
Astrakhan region]. Zdorov'e i obrazovanie v XXI veke. 2016;18(11):90-2.

Shuldyakov VA, Tyultyaeva LA, Denisova TP, Chernenkov YuV, Alipova LN. Pop-
ulyatsionnye aspekty formirovaniya gastroenterologicheskoy patologii u lyudey
raznogo vozrasta. Saratovskiy nauchno-meditsinskiy zhurnal. 2011;7(4):783-6.

Varni JW, Bendo CB, Nurko S, Shulman RJ, Self MM, Franciosi JP, et al. Pediatric
Quiality of Life Inventory (PedsQL) Gastrointestinal Symptoms Module Testing
Study Consortium. Health-related quality of life in patients with functional
and organic gastrointestinal diseases. The J of Pediatrics. 2015;166:1:85-90.e2
https://doi.org/10.1016/j.jpeds.2014.08.022

Radchenko OR, Urazmanov AR, Valiev RI. Nauchnoe obosnovanie mediko-gi-
gienicheskikh meropriyatiy po snizheniyu zabolevaemosti boleznyami organov
pishchevareniya u podrostkov [Scientific substantiation of medical and hy-
gienic measures to reduce the incidence of digestive diseases in adolescents].
Vestnik sovremennoy klinicheskoy meditsiny. 2022;15(3):80-6. https://doi.
0rg/10.20969/VSKM.2022.15(3).80-86

Korenevskaya, EV, Lopukhova VA. Dinamika i territorial'nye osobennosti per-
vichnoy zabolevaemosti vzroslogo naseleniya Kurskoy oblasti boleznyami or-
ganov pishchevareniya [Dynamics and territorial features of primary morbid-
ity of the adult population of the Kursk region with diseases of the digestive
system]. Sovremennye problemy zdravookhraneniya i meditsinskoy statistiki.
2019;2:250-9. https://doi.org/10.24411/2312-2935-2019-10040

Kolbina TV, Sakhbieva ESh, Shubin LL. Analiz smertnosti v Udmurtskoy Respub-
like ot bolezney organov pishchevareniya za 2014-2018 gg. [Analysis of mor-
tality in the Udmurt Republic from diseases of the digestive system for 2014-
2018]. Modern Science. 2022;4-3:72-4.

Guryanova NE. Obshchaya zabolevaemost' naseleniya Udmurtskoy Respubliki
boleznyami organov pishchevareniya i eyo prognoz [General incidence of dis-
eases of the digestive system in the population of the Udmurt Republic and
its prognosis]. Zdorov'e, demografiya, ekologiya finno-ugorskikh narodov.
2020;4:24-6.

Budaev BS, Kitsul IS, Banzarova LP, Tarmaeva IYu, Bogdanova OG. Bolezni or-
ganov pishchevareniya: struktura i dinamika na regional'nom urovne [Diseases
of the digestive system: Structure and dynamics at the regional level]. Proble-
my sotsial'noy gigieny, zdravookhraneniya i istorii meditsiny. 2022;30(2):232-8.
https://doi.org/10.32687/0869-866X-2022-30-2-232-238

Khamitova RYa. Epidemiologicheskiy analiz zabolevaemosti organov pishche-
vareniya naseleniya Respubliki Tatarstan [Epidemiological analysis of morbidity
of the digestive organs of the population of the Republic of Tatarstan]. Uspekhi
sovremennogo estestvoznaniya. 2015;4:85-9.

Paykov AYu, Zapariy NS, Urusova MA, Andreeva NA, Dmitriev VN, Kobzev YuV,
i dr. Bolezni organov pishchevareniya kak prichina invalidnosti v Rostovskoy

627



Petrov IV et al Gastrointestinal tract diseases

AVICENNA BULLETIN
Vol 26 * No 4 » 2024

B PoctoBckoi obnactu. MeauKD-COuUGIIbHGﬂ aKcnepmusa u pea6unumauun.
2019;22(1):19-24. https://doi.org/10.17816/MSER50579

16. Omwutpuesa TB, MuwieHko EB, Ypycosa MA, KoHwwuHa BM. MosTopHas nHBanma-
HOCTb B3pOC/Oro Hacenenus Poccuiickoit ®epepaumn Bereacteme 6onesHei
opraHos nuwiesapenus, 2006-2017 rr. BecmHuk Bcepocculickoeo obwecmea
creyuanucmos Mo MeouKo-CouuanbHol 3Kcnepmuse, peabuaumayuu U
peabunumayuoHHol  uHdycmpuu. 2019;3:71-8.  https://doi.org/10.17238/
issn1999-2351.2019.3.71-78

17. Twonetaesa J1A, Jenuncosa TI1, J/iunatosa TE, Kosanés EM. AnHamuka pacnpo-
CTPaHEHHOCTW 60Ne3Hei OpraHOB MULLEBAPEHUA CPEAM HAceneHUA pasHbIX
BO3PACTHbIX MPYNN B YCNOBUAX COLMANbHOro crpecca. CapamoscKuli HayyHo-
meduyuHcKuli #eypHan. 2018;14(2):345-8.

18. WBawkmH BT, Wentynmn AA, Anekceesa OIl, AnekceeHko CA, BapaHOBCKuMi
A, 3onbHuKoBa OKO, v Ap. [MHamuKa nokasateneit cMepTHOCTM OT Bones-
Heli OpraHoB MULLEBApPEHWA B Pas3inyHbIx cybbekTax Poccuiickoit depepaumu
B Nepuog, NaHAEeMUN HOBOW KOPOHaBMPYCHOW MHdeKUMK. Pocculickuli #ypHan
2aCmpoaHmeposoauu, 2enamosoauu, Kosnonpokmosoeuu. 2021;31(5):25-33.
https://doi.org/10.22416/1382-4376-2021-31-5-25-33

19. HoxkuHa HB, 3apunosa TB, BeccoHoBa EH. CoBpemeHHble MeaMKO-COUM-
aNbHble ACMeKTbl CMEPTHOCTU HaceneHus oT 6o/e3Helt OpraHoB MuLLeBape-
HuA. 300posbe HaceneHus u cpeda obumarus. 2018;12:47-52. https://doi.
org/10.35627/2219-5238/2018-309-12-47-52

20. TypbaHoBa HE, MBaHoBa MA. M0n0BO3pacTHble XapaKTePUCTUKM NaLMEHTOB C
601€3HAMM OPraHOB NULLEBAPEHWA U MPUYMHBI UX 0DPaLLEHNA 33 MeaULIMH-
CKoVi nomoLbto. CogpemeHHbie npobaemsl 30paB00XPaHeHUs U MedUyUHCKol
cmamucmuku.  2022;1:337-51. https://doi.org/10.24412/2312-2935-2022-1-
337-351

oblasti [Diseases of the digestive system as a cause of disability in the Ros-
tov region]. Mediko-sotsial'naya ekspertiza i reabilitatsiya. 2019;22(1):19-24.
https://doi.org/10.17816/MSER50579

16. Dmitrieva TV, Mishchenko EV, Urusova MA, Konshina VP. Povtornaya invalid-
nost' vzroslogo naseleniya Rossiyskoy Federatsii vsledstvie bolezney organov
pishchevareniya, 2006-2017 gg. [Repeated disability of the population of the
Russian Federation as a result of diseases of the digestive system, 2006-2017].
Vestnik Vserossiyskogo obshchestva spetsialistov po mediko-sotsial'noy ek-
spertize, reabilitatsii i reabilitatsionnoy industrii. 2019;3:71-8. https://doi.
org/10.17238/issn1999-2351.2019.3.71-78

17. Tyultyaeva LA, Denisova TP, Lipatova TE, Kovalyov EP. Dinamika rasprostranyon-
nosti bolezney organov pishchevareniya sredi naseleniya raznykh vozrastnykh
grupp v usloviyakh sotsial'nogo stressa [Dynamics of the prevalence of diges-
tive diseases among the population of different age groups under conditions
of social stress]. Saratovskiy nauchno-meditsinskiy zhurnal. 2018;14(2):345-8.

18. Ivashkin VT, Sheptulin AA, Alekseeva OP, Alekseenko SA, Baranovskiy AYu,
Zolnikova OVYu, i dr. Dinamika pokazateley smertnosti ot bolezney organ-
ov pishchevareniya v razlichnykh sub"ektakh Rossiyskoy Federatsii v period
pandemii novoy koronavirusnoy infektsii [Dynamics of mortality rates from
diseases of the digestive system in various regions of the Russian Federation
during the pandemic of a new coronavirus infection]. Rossiyskiy zhurnal gas-
troenterologii, gepatologii, koloproktologii. 2021;31(5):25-33. https://doi.
org/10.22416/1382-4376-2021-31-5-25-33

19. Nozhkina NV, Zaripova TV, Bessonova EN. Sovremennye mediko-sotsial'nye
aspekty smertnosti naseleniya ot bolezney organov pishchevareniya [Mod-
ern medical and social aspects of population mortality from digestive dis-
eases]. Zdorov'e naseleniya i sreda obitaniya. 2018;12:47-52. https://doi.
0rg/10.35627/2219-5238/2018-309-12-47-52

20. Guryanova NE, Ivanova MA. Polovozrastnye kharakteristiki patsientov s bole-
znyami organov pishchevareniya i prichiny ikh obrashcheniya za meditsinskoy
pomoshch'yu [Gender and age characteristics of patients with diseases of the
digestive system and the reasons for their seeking medical help]. Sovremennye
problemy zdravookhraneniya i meditsinskoy statistiki. 2022;1:337-51. https://
doi.org/10.24412/2312-2935-2022-1-337-351

(i) CBEAEHMA OB ABTOPAX

Metpos Unbs Bragumuposuy, KaHANAAT MEAMLIMHCKUX HAYK, AOLEHT Kade-
Apbl GyHAAMEHTAaNbHON MeauuMHbI, MeaNUMHCKUIA MHCTUTYT, Mapuitckuit
roCcyAapCTBEHHbIV YHUBEPCUTET

Scopus ID: 57205327803

Researcher ID: AAH-9775-2019

ORCID ID: 0000-0002-2097-5679

SPIN-kog: 1405-9154

Author ID: 825031

E-mail: ilia.v.petrov@mail.ru

AmupoBa TaH3una Xadu30BHa, KaHAMAAT MEAMLIMHCKUX HAYK, AOLEHT Kade-
Apbl GyHAAMEHTaNbHOW MeauUMHbI, MeauUMHCKUIA UHCTUTYT, Mapuiickuii
rocyAapCTBEHHbIV YHUBEPCUTET

Scopus ID: 57221913419

Researcher ID: AAR-9860-2020

ORCID ID: 0000-0002-0666-7418

SPIN-koga: 7099-5423

Author ID: 1057310

E-mail: tanzilya.amirova.85@mail.ru

MetpoBa ®upysa CanaBaToBHa, CTaplmii npenogasatenb Kadenpbl QyH-
[aMEHTaNbHON MeaWUMHbI, MeANUMHCKUIA MHCTUTYT, MapuiAcKuid rocyaap-
CTBEHHbI YHUBEPCUTET

Scopus ID: 57205334309

Researcher ID: AAS-1585-2020

ORCID ID: 0000-0003-3721-5649

SPIN-Koz: 4288-4364

Author ID: 1074740

E-mail: firka_khusnullina@mail.ru

628

(i) AUTHORS' INFORMATION

Petrov llya Vladimirovich, Candidate of Medical Sciences, Associate Professor
of the Department of Fundamental Medicine, Medical Institute, Mari State
University

Scopus ID: 57205327803

Researcher ID: AAH-9775-2019

ORCID ID: 0000-0002-2097-5679

SPIN: 1405-9154

Author ID: 825031

E-mail: ilia.v.petrov@mail.ru

Amirova Tanzilya Khafizovna, Candidate of Medical Sciences, Associate Pro-
fessor of the Department of Fundamental Medicine, Medical Institute, Mari
State University

Scopus ID: 57221913419

Researcher ID: AAR-9860-2020

ORCID ID: 0000-0002-0666-7418

SPIN: 7099-5423

Author ID: 1057310

E-mail: tanzilya.amirova.85@mail.ru

Petrova Firuza Salavatovna, Lecturer of the Department of Fundamental Med-
icine, Medical Institute, Mari State University

Scopus ID: 57205334309
Researcher ID: AAS-1585-2020
ORCID ID: 0000-0003-3721-5649
SPIN: 4288-4364

Author ID: 1074740

E-mail: firka_khusnullina@mail.ru



Ilempos V1B c coasm. boae3nu opranos IuieBapeHs

BECTHMK ABMILIEHHEBI
Tom 26 * No 4 * 2024

AnbmyxameToB ApTyp AMUPOBUY, aCCUCTEHT Kadeapbl 0BLLEeCTBEHHOTO 340-
pOBbA U OpPraH13aLMM 34paBoOXpaHeHNs, KasaHCKMiA rocyfapcTBEHHbIN Me-
[OVUMHCKWIA yHUBEpCUTET

Scopus ID: 57193998969

Researcher ID: AAE-1070-2020

ORCID ID: 0000-0002-4507-4914

SPIN-kop;: 8458-6254

Author ID: 1119423

E-mail: artyr_efendi@mail.ru

MMnbmaHoB AHac AHBapOBMY, JOKTOP MeAULMHCKUX HayK, Npodeccop, 3aBe-
Lyrowwmii Kadeapoii obLLEeCTBEHHOTO 340POBbA U OpraHMU3aLuMmn 34paBoOXpa-
HeHws, KasaHCKWi rocyfapcTBeHHbI MeANLMHCKMUI YHUBEpCUTET

Scopus ID: 6507742513

ORCID ID: 0000-0002-5505-6277

SPIN-kog;: 8311-2323

Author ID: 581028

E-mail: gilmanov.anas@gmail.com

UHdopmaumsa 06 UCTOUHMKE NOALEPIKKM B BuAE rpaHToB, 060pya0BaHus,
NeKapCcTBEHHbIX NpenapaTos

®UHAHCOBON MNOAMLEPIKKM CO CTOPOHbI KOMMaHU-NPOU3BOAMTENEN eKap-
CTBEHHbIX NPENapaTos ¥ MeAMLIMHCKOro 060pyA0BaHUS aBTOPbI HEe NoAyYaIu

KoHbAUKT nHTepecos: oTcyTcTByeT

DA< ALPEC AN KOPPECMOHAEHLMW:

Amuposa TaH3una XapusosHa
KaHAMAAT MEeAMLMHCKUX HayK, AOLEHT Kadeapbl dyHAaMeHTabHOM MeanLm-
Hbl, MeauUMHCKMIA MHCTUTYT, MapuitcKui rocyAapCcTBEHHbIN YHUBEPCUTET

424000, Poccuitckan Gegepaups, r. Mowkap-Ona, na. SleHnHa, 1
Ten.: +7 (8362) 687900
E-mail: tanzilya.amirova.85@mail.ru

BK/IAL ABTOPOB

PaspaboTka KoHLenuuu 1 gusaiiHa uccneposanus: MAB, ATX
Cbop matepuana: MnB, ATX

CratucTnyeckas obpaboTka gaHHbIx: MAB, MOC

AHanu3 nonyyeHHbIx AaHHbIX: MUB, MOC, AAA, TAA
MoarotoBka TekcTa: ATX, MPC

PepaktuposaHue: AAA, TAA

0611135 OTBETCTBEHHOCTb: ATX

20.03.24
28.11.24

lMocmynuna
lMpuHAmMa 8 neyame

Almukhametov Artur Amirovich, Assistant of the Department of Public Health
and Healthcare Organization, Kazan State Medical University

Scopus ID: 57193998969
Researcher ID: AAE-1070-2020
ORCID ID: 0000-0002-4507-4914
SPIN: 8458-6254

Author ID: 1119423

E-mail: artyr_efendi@mail.ru

Gilmanov Anas Anvarovich, Doctor of Medical Sciences, Full Professor, Head
of the Department of Public Health and Healthcare Organization, Kazan State
Medical University

Scopus ID: 6507742513

ORCID ID: 0000-0002-5505-6277

SPIN: 8311-2323

Author ID: 581028

E-mail: gilmanov.anas@gmail.com

Information about support in the form of grants, equipment, medications

The authors did not receive financial support from manufacturers of medicines
and medical equipment

Conflicts of interest: The authors have no conflicts of interest

<] ADDRESS FOR CORRESPONDENCE:

Amirova Tanzilya Khafizovna
Candidate of Medical Sciences, Associate Professor of the Department of Fun-
damental Medicine, Medical Institute, Mari State University

424000, Russian Federation, Yoshkar-Ola, Lenin Square, 1
Tel.: +7 (8362) 687900
E-mail: tanzilya.amirova.85@mail.ru

AUTHOR CONTRIBUTIONS

Conception and design: PIV, ATKh

Data collection: PIV, ATKh

Statistical analysis: PIV, PFS

Analysis and interpretation: PIV, PFS, AAA, GAA
Writing the article: ATKh, PFS

Critical revision of the article: AAA, GAA
Overall responsibility: ATKh

Submitted
Accepted

20.03.24
28.11.24

629



© 2024 K0AAeKTUB aBTOPOB. © 2024 by the authors.

Pabora HaXOAUTCSI 1104, AUTIEH3EN This work is licensed under
Creative Commons Attribution 4.0 International License BY Creative Commons Attribution 4.0 International License
Ob30P AMTEPATYPHI REVIEW ARTICLE

doi: 10.25005/2074-0581-2024-26-4-630-639

OCOBEHHOCTU MHTEHCUBHOW TEPAIIVN ITPY1 OTPABAEHUN
CAMIONAATAMMN B AETCKOM BO3PACTE

I0.B. BHIKOB'?, A.H. OBEAVH", B.B. ®UIITEP"*, E.B. BO/AIKOB'3, O.B. 3MMHUEHKO!, A.A. MYPABBEBA!, V1.B. SILTYK'*

1 Kadeapa anecresnosornn u peannmaroaoruu ¢ Kypcom ATTO, CTaBporoabcKuil TocyAapCTBEHHBIN MeAUIIMHCKIIT yHuBepcuTeT, Crappornioas, Poccniickas
Degeparnus,

2 Aetckas ropoackas Kannndeckas 6oapHuia uM. I'K. @uannmckoro, Craspornoas, Poccuiickas Qegeparius

3 CTaBpOIT0ABCKIIT KPaeBoil KAMHIYEeCKNIT mepuHaTaabHbiii neHtp Ne 1, Crasporioas, Poceniickas ®egeparius

4 IMInakosckas parionnas 60apHNITa, Muxaitaosck, Poccurickas Peaeparjs

5 Crapporioabckas Kpaesas KanHndeckas 6oapaniia, Crasporioas, Poccniickas Peaeparis

6 Topoackas kauHmyeckas 60AbHUIIA CKOPOIT MeAUITMHCKOI oMoy ropoga Crasponoas, Craspornioas, Poccuiickas eaeparyst

MNpoBeaéH 0630p NUTEPATYPHBIX AaHHbLIX N0 NPobaemaTuke UHTeHCMBHOM Tepanuu (UT) ocTporo oTpasnenus canmumnatamu (CL) y geteit u noa-
pocTkoB. Mouck nHdopmaumm nposoguca no 6asam aaHHbix PubMed, Science Direct, eLibrary, ¢ ucnonbsosaHmem KAOUEBbIX C/I0B: «CaNULMUAATBIY,
«[ETU», «MOAPOCTKU», KOCTPOE OTPAB/IEHUEY, KMEPEA03UPOBKAY, KMHTEHCMBHAA Tepanua». B 0630p BKIKOYEHbI UCTOYHMKM 3a nocnesHue 10 net
(2014-2024 rr.). Kputepuamu BKAOYEHNUA paboT B 0630p bblAK: HaMUMeE ONWUCaHWUA NaToreHesa, KIMHUYECKUX NPOABAEHUI U ocobeHHocTel UT npu
oTpasneHun CL, B AeTCKOM M NOAPOCTKOBOM BO3pacTe. Kputepuem ucktoueHna paboT 13 o63opa ABAANNUCH CTaTby, COAepHKaLLMe MHOPMaLMIO No
K/IMHUKE Y HEOTNIOXKHOM NMOMOLLYM Y B3POC/bIX NALMEeHTOB. HeCMOTpA Ha HaAnune MPOTUBOMOKA3aHMI K MPUEMY AaHHOW Fpynnbl NPenapaToB y AeTeid,
ocTpble oTpasneHus CLL npoaonsKatoT ocTaBaTbC PAaCNPOCTPAHEHHBIM ABIEHUEM B NEAMATPUYECKOMN NPaKTUKe. KNMHWYeCKVe NPosABAEeHNUS HecneLm-
bUYUHBI 1 BK/IOYAIOT HAPYLLEHWA CO CTOPOHbI LLeHTPaIbHOM HEPBHOM CUCTEMDI, XKEYA0YHO-KMLIEYHOTO TPAaKTa U ApbIxaTeNbHOW cuctemsl. Onpegene-
HWe KoHLeHTpauum CLL B KpoBu pebEHKa ABNAETCA BaXKHbIM AMArHOCTUYECKUM TECTOM MPU YTOUHEHWUW CTENEHM TAXKECTU OTPaBAeHUA. IPDEKTUBHOCTb
NPOMbIBaHUA KeNyaKa He AoKasaHa, 060CHOBAHHOCTb Ha3HaYeHUs COPOEHTOB paccMaTpMBaeTCa TO/IbKO B MepBsble /Ba Yaca nocae akcnosmumu. K
adPekTMBHbIM MeToaam UT npwm oTpasnenumn CLL OTHOCAT MHOY3MOHHYIO TEpaNuio, NoALLENaYnBaHe MOYM C NPUMEHEHWEM BUKapboHaTa HaTpus,
IKCTPaKopnopanbHblie MeTOAMKK. [py cOBpeMeHHOM M aleKBaTHOM OKa3aHWM HEOTN0XKHOM NOMOLLM NMPOTrHO3 Ha BbI3Z0POBAEHME cunTaeTcA baaro-
NPUATHBIM.

KntoueBble cNOBa: casauyuaamel, auemuacanuyunosas Kucaoma, 0emu u mnodpocmkuU, ompassaeHue, UHMeHCUBHAA mepanus.

Ona uutupoBaHua: bbikos OB, O6eanH AH, ®uwep BB, Boskos EB, 3uHuyeHko OB, Mypasbésa AA, Auyk UB. OcoOBEHHOCTM UHTEHCUBHOM Tepanuu npu
OTPaB/IEHUM CaMLMIaTaMM B AETCKOM BO3pacTe. BecmHuk AsuyeHHsl. 2024;26(4):630-9. https://doi.org/10.25005/2074-0581-2024-26-4-630-639

SALICYLATE TOXICITY INTENSIVE CARE MANAGEMENT IN CHILDREN

YU.V. BYKOV'?, AN. OBEDIN'?, V.V. FISCHER', E.V. VOLKOV'?, O.V. ZINCHENKO!, A.A. MURAVYOVA!, L.V. YATSUK"*

1 Department of Anesthesiology and Resuscitation with a Course of Additional Professional Education, Stavropol State Medical University, Stavropol, Russian
Federation

2 Children's City Clinical Hospital named after G.K. Filippsky, Stavropol, Russian Federation

3 Stavropol Regional Clinical Perinatal Center No. 1, Stavropol, Russian Federation

4 Shpakovskaya District Hospital, Mikhaylovsk, Russian Federation

5 Stavropol Regional Clinical Hospital, Stavropol, Russian Federation

6 Stavropol City Clinical Emergency Hospital, Stavropol, Russian Federation

Areview of the literature on intensive care (IC) management of acute salicylate (SC) toxicity in children and adolescents was conducted. The information
was gathered from the PubMed, Science Direct, and eLibrary databases using the keywords: "salicylates", "children", "adolescents", "acute poisoning",
"overdose", and "intensive care." The review included sources published over the last 10 years (2014-2024). The criteria for including studies in the
review were data regarding the pathogenesis, clinical manifestations, and specific features of IC for SC poisoning in children and adolescents. Works
that focused exclusively on adult patients were excluded from the review. Although the drugs are known to be contraindicated in children, acute SC
poisoning continues to be common in pediatric practice. The clinical manifestations are nonspecific and may include central nervous, gastrointestinal,
and respiratory disturbances. Measuring plasma SC concentration is a crucial diagnostic test for assessing the severity of poisoning. The effectiveness
of gastric lavage has not been proven, and adsorbents are only justified within the first two hours after exposure. Effective IC methods for SC poisoning
include infusion therapy, urinary alkalinization using sodium bicarbonate, and extracorporeal treatment. With modern and adequate emergency care,
the prognosis for recovery is considered favorable.

Keywords: Salicylates, acetylsalicylic acid, children and adolescents, poisoning, intensive care.
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BBEOEHUE

CLL sBnAOTCA OAHUMM M3 Hambosee LWMPOKO WCMOb3YyEeMbIX
aHaNbreavnpyoLWwyX, *KaponoOHMKAIOWMX U aHTUArperaHTHbIX npena-
paToB Bo Bcém mupe [1-3]. CLL comepkaTtca B COTHAX Be3peLenTypHbIX
1 BO MHOMMX PELLENTYPHbIX JIEKAPCTBEHHBIX NpenapaTax, uYto genaert
OTpaB/IEHNE 3TOM rPYNMON aKkTyaibHOM NPOoBeMON B TOKCMKONOTMYe-
CKOW NpaKTUKe, 0coBeHHO y AeTeit u nogpocTkos [4-6]. B nepuog ¢
1950 no 1970 roapl vHTOKcMKauma CL, 6bina Hambonee pacnpoctpa-
HEHHOM NPUYMHON cMepTH AeTel oT oTpasneHumit [5]. Mocne 1990-x
rOZ0B YNy4lleHWe KayecTBa OKa3aHMA SKCTPEHHOM MOLUM, a TaKkKe
npodunakTMyeckme Mepbl CNoCoBCTBOBAM PE3KOMY CHUMKEHMIO
CMepTHOCTH, CBA3AHHOW ¢ nepesosnposkoi CLL B geTckom Bo3pacTe
[7]. Hanpumep, Bo n3bexkaHue cuHapoma Pesa CLL cerogHa npoTtmBo-
roKasaHbl B negmaTpuyeckoi npaktuke (o 15 net) [1]. OgHako us-
3a WX LUMPOKOTO MCMONb30BAHMA U NErkoi be3peLenTypHoi 4oCTyn-
HOCTM, OTPaBAEHMA 3TON TPYNMNOW, NO-NPEXKHEMY, OCTAOTCA BAXKHOM
npobaemoit B TOKCUKONOTMYECKOW NefnMaTpUYeckoi NpaKkTuKe C Bbl-
COKMMM NOKaszaTeNamu feTanbHocu [1, 2, 5, 8].

TepMuWH «canuumnaThi» Hanbonee YacTo NPUMEHMM K aLeTuCa-
nuumnosoii kucnote (ACK, acnupuHy) u metuncanmumnarty [9]. Octpoit
TOKcM4HOM A0301 ACK cumtaetca gosa 6onee 150 Mr/Kr maccbl Tena
pebérka [3, 7]. Taénasa MHTOKCMKALMA BO3MOMKHA Nocie npuéma
BHYTPb 300-500 mr/kr [10, 11]. Cneayet oxumaaTh NOTEHLUMAALHOMO
NeTanbHOro mcxoga npu ynotpebneHmn 30-40 r ogHokpaTHo [3]. CL,
BHECEHbI B CMUCOK AEBATY NEAMNATPUYECKUX A40B, KOTOPbIE NPUBOAAT
K CMepTU AeTel Aae NPU HU3KMX TOKCUYHBIX f03ax [12].

Y neteit MaagLwero Bospacta 601bWMHCTBO NPUYMH OTPABAEHNSA
CL, sBnsetca cnyyaiiHbim [13]. Mpwu nccnegosaHnm 599 cnydyaes Bo3-
nevicteua CL,y geteit fo 6 neT 6ONbLIMHCTBO AETel C NpU3HaKamu ca-
NMLMNATHOM TOKCMYHOCTM (MeTaboIMYecKmnii auma0s, TaxmnHo3) noa-
BEPrajvcb BO3AEWNCTBUIO KUAKMX NepopanbHbix dopm [13]. MmeHHO
KUAKMeE (BbICOKOKOHLIEHTPMPOBAHHbIE U XKMPOPACTBOPMMbIE) HOPMbI
CMocobHbI CNPOBOLMPOBATHL TAXKENOE 1 BbicTpoe oTpasneHue CLLy pe-
66€HKa [8]. CywecTByIOT U ApyrMe UCTOYHUKKU oTpasneHus CLl, Takue
KaK upe3mepHoe npumeHeHne GOPM MECTHOro NpUMeHeHus (renb
[NA Npope3blBaHMA 3y60B) UM NPUEM CPEACTB, COAEPMKALLMX METU-
canuumnat (Hanpumep, Macao rpywaHku) [8, 14]. B cBaA3n € 3TUM, paH-
HAS OMArHOCTMKA U KayeCTBEHHOE OKa3aHWe HEOT/I0XHOM MOMOLLU
npu ocTpom oTpasieHnn CLL aBnseTca akTyasibHbIM HampaBaeHWeM
COBPEMEHHO neanaTpuyeckoit Tokecmkonormm [15].

GOAPMAKOKUHETUKA U PAPMAKOAUHAMMKA CL,

Mocne npuéma BHYTPb ACK 6bICTPO rMApOAMU3YyeTCA A0 Canuuy-
NIOBOV KMC/IOTbI U CanMUMAPEHONbHOTO ItoKypoHnaa [2, 9, 16]. OHa
MMeeT HU3KUM 06bEM pacrnpeaenenus (0,2 /Kr), xoTa nocne nepeno-
31POBOK c0061LaN0Ch 0 6oNee BbICOKMX 3HaYEHMAX [9]. HopmanbHbIi
nepuog, nonysbisegeHna ACK cocrasnset 2-3 yaca; ogHaKo B c/yvae
NpUéma TOKCUYECKOM A03bl OH MOXeET npoanuTbca 4o 30 yacos [2,
17]. 3nuMmnHaLmMA NpenapaTta 3aepKMBaeTCA y ieTei ¢ COnyTCTBYIO-
MMM 3aboneBaHnAMM Noyek v neveHn [18]. bonbluas vactb ACK Bca-
cblBaeTca B enyake [16]. Ha BcacbiBaHMe npenapata MOryT BAUATH
pa3nunyHble dakTopbl. Hanpumep, NuLLa, HAXOAALLAACA B KeNyLKe BO
Bpems Npuéma npenapata BHYTPb, MOMKET 3aMeA/INTb BCACbiBaHMe,
a cama ACK MOKeT Bbl3BaTb CMa3Mbl NUIOPUYECKOTO COMHKTEPA, YTO
yBennumnsaeT Bpems npebbisaHua B KT [18]. BcacbiBaHue CL, npo-
[O/IKAETCA U B TOHKOM KuLueyHuke [16, 18]. CLl B 3HaunTENIbHOM CTe-
nenu (90%) cBA3bIBatOTCA C aNbBYMUMHOM, HO NPU NEPesO3UPOBKE WX
YPOBEHb CBA3bIBAHNA MOXKET CHUXaTbcA Ha 30% [2, 9]. MNeyeHb meTa-
601m3unpyet CL, NyTEM snMMUHALMM NePBOro NOPAAKaA, @ HEAKTUBHbIE
MeTabo/IMTbl 3aTEM BbIBOAATCA C MoYoi [2, 16, 18].

INTRODUCTION

SCs are among the most widely used analgesic, antipyretic,
and antiplatelet drugs worldwide [1-3]. SCs are found in many
over-the-counter and prescription medications, making poison-
ing from this group a significant concern in toxicological practice,
particularly for children and adolescents [4-6]. Between 1950 and
1970, the most frequent cause of death from poisoning in chil-
dren was SC toxicity [5]. Since the 1990s, advancements in emer-
gency care and prevention have led to a significant reduction in
mortality rates associated with SC overdoses in children [7]. To
prevent Reye's syndrome, SC compounds are now contraindicat-
ed in pediatric practice for children under 15 years of age [1].
However, due to their everyday use and easy availability over-the-
counter, poisonings from this group continue to pose a significant
issue in pediatric toxicology, often resulting in high mortality rates
[1,2,5,8].

The term "salicylates" commonly refers to acetylsalicylic
acid (ASA) and methyl salicylate [9]. The acute toxic ASA dosage
for a child is considered to be more than 150 mg/kg body weight
[3, 7]. Severe toxicity occurs between 300 and 500 mg/kg of body
mass [10, 11]. Furthermore, a single ingestion of 30-40 g is po-
tentially lethal [3]. SCs are included in the list of nine pediatric
poisons that cause death in children, even at low toxic doses [12].

In young children, most causes of SC poisoning are acciden-
tal [13]. In a comprehensive analysis involving 599 cases of SC
exposure in children younger than six years old, it was observed
that the majority of patients exhibiting signs of SC toxicity — such
as metabolic acidosis and tachypnea — had been exposed to lig-
uid oral formulations of the drug [13]. They are highly concen-
trated, fat-soluble liquid drug preparations that can cause severe
and rapidly progressing poisoning in children [8]. Other sources
of SC poisoning include excessive use of topical products, such as
teething gel, or the consumption of products containing methyl
salicylate, like wintergreen oil [8, 14]. In this context, early diag-
nosis and high-quality emergency care for acute SC poisoning are
critical areas of modern pediatric toxicology [15].

SC PHARMACOKINETICS AND
PHARMACODYNAMICS

After oral administration, ASA is rapidly hydrolyzed to salicylic
acid and salicylphenol glucuronide [2, 9, 16]. It has a low volume
of distribution (0.2 I/kg), although higher values have been report-
ed after overdose [9]. The normal elimination half-life of ASA is 2-3
hours; however, in the case of a toxic dose, it can last up to 30 hours
[2, 17]. Elimination of the drug is delayed in children with concomi-
tant renal and hepatic diseases [18]. Most of ASA is absorbed in the
stomach [16]. Various factors can influence the absorption of the
drug. For example, food in the stomach during oral administration
can slow absorption, and ASA itself can cause spasms of the pylor-
ic sphincter, which increases the amount of time in the stomach,
allowing for more absorption [18]. Absorption of SC continues in
the small intestine [16, 18]. SCs are highly (90%) bound to albumin
but can decrease by 30% in overdose [2, 9]. The liver metabolizes
SC by first-order elimination, and the inactive metabolites are then
excreted in the urine 2, 16, 18].

PATHOPHYSIOLOGY OF ACUTE SC POISONING

SCs are weak acids that, in metabolic acidosis, can cross cell
membranes (including the blood-brain barrier) relatively easily
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MATO®U3MONOINA OCTPOIo OTPABNEHUA CL|,

CL, — cnabble KMCNOTbI, KOTOPbIE B YCI0BUAX METABOIMYECKOrO
aumMz03a, MOryT IETKO NPEOZONEBATb KIETOUHbIE Bapbepbl (BK/OYas
remaTosHuedannyecknii 6apbep) U BbI3bIBATb BbIPAKEHHYIO TKa-
HEBYH TOKCMYHOCTb BO MHOMMX OpraHax M TKaHsx [7, 9, 18-20]. OHu
BAMAIOT Ha OKMCAUTENbHOEe docdopuampoBaHme (B OCHOBHOM Ha
uMKA Kpebca v cuHTe3 ammHokmcnoT) [7, 9, 19-21]. Ha monekynspHom
yposHe CLl ycununBatoT OKCMAATUBHBIN CTPECC, YTO NPUBOAUT K MoTe-
pe MUTOXOHAPWANbHOTO MOTEHLMaNa C HapyLeHWem ApixaTenbHow
GYHKLUMM MUTOXOHAPWIA M K HAKOMIEHWUIO OPraHUYECKMX KUCIOT (B
nepeyto ouepeap Ketokucnor) [18-20, 22, 23]. B natoreHese ocTporo
oTpasnenua CLLy aeTeit nexaTt HapyLweHWA KUCNOTHO-OCHOBHOIO CO-
cToaHua (KOC), BKNtOYasA pecnnpaTopHbIii akanos n MeTabonnyeckmii
aumaos [6, 24]. Ankanvemus — KOHEYHbIW pe3y/bTaT PecnMpPaTopHOro
anKanosa Ha GoHe MHTOKCcMKaumm CL, KoTopas cBA3aHa ¢ AepuumTom
6ukapboHaTa M auuaypuen, KoTopble yMeHbLualoT 3Kckpeumto CL|
[6]. CHUMKeHME YpOBHA GMKapbOHaTa B CbIBOPOTKE KPOBM CBA3AHO C
COMYTCTBYIOLMM METaboNMYECKUM aLMA030M U HauyanbHOW GuKap-
60HaTypue, Bbi3BaHHbIMM PECNIMPATOPHbLIM a/Ikano3om [6]. MeTabo-
JIMYECKMI aLumMa03 C HAKOMIEHUEM NIaKTaTa U KETOKUC/IOT BO3HUKAET
13-3a bbICTPOro, HO HeahPEKTUBHOTO NOTPEBNEHMA T/1HOKO3bI U cb0A
CMHTEe3a afileHO3MHTpUdOCHaTa B MUTOXOHAPUAX, UTO NPUBOAUT K aK-
TUBALLMM ApIXaTe/IbHOro LEEHTPA B npogonroBatom mosre [5, 9, 19-21].
HapacTatowwas runepBeHTMAALMA Y pebEHKA B MOMbITKE KOMMEHCH-
poBaTb MeTaboNMYeCcKMiA aLMA03 Bbi3bIBAET AEKOMMNEHCALMIO AbIXa-
TENbHOW CUCTEMbI, @ TaKKe TeMOAMHAMMUYECKYIO HECTabWAbHOCTb M
noBpexaeHne opraHoB-muLieHel [5, 18, 21]. CmepTb, Kak npasuo,
CBA3aHa C OTEKOM rosloBHOro mosra (OIM) B pesynbTaTe nonagaHus
CL, B ueHTpanbHyto HepsHyto cuctemy (LLHC) [9]. UccnepoBaHus, Kak
Ha KMBOTHbIX, TaK W Ha NOAAX NOKa3sbiBatoT, yTo CL| MmoryT BbI3biBaTb
KoarysionaTtuio nyTém MHriMbMpoBaHUsA aKkTMBaLMu dakTopos 2, 7, 9,
10 1 BuTamuH K-3aBUcUMbIX haKTOpPOB CBEPTbIBaHUA Kposu [25, 26].

KNWHUYECKUE NPOABNEHMUA

CvmnTtombl Npu oTpasnexnun CL, y geteit M NogpocTKoB AOCTa-
TOYHO HecneuudUyHbl, B CBA3M C YEM MHTOKCMKALMA 3TON rpynnom
4acTo He AMArHOCTUPYETCA, MW BbICTABAAETCA OLWMOOYHbIN AMarHos
[22, 27]. Y naumeHTOB c oTpaBneHnem CL, MmoxeT HabntogaTbes nopa-
YKEHWe Cpasy HECKOMbKMX OPraHoB v cucTem, BKatoYan 1) LIHC (wym
B YLUaX, HapyLUEHWe CO3HaHWA BNAOTb A0 KOMbI, cyaoporu, OFM); 2)
NErOYHYI0 cUCTEMY (TUNepPBEHTUAALMA/TaXMMHO3, OCTPOE MOBPEXKae-
Hue nérkux) u 3) KT (TowwHoTa, pBoTa, 6oau B kueoTe) (2, 3, 6,9, 18,
23, 28, 29]. UsmeHeHus co cTopoHbl LHC, Takune Kak NCMXoMOTOpHOe
BO36Y)KAeHMe ¥ HapyLueHMe CO3HaHUsA, 0COBEHHO PacnpPOCTPaHEHbI y
LEeTel 1 ABNAKOTCA NPU3HAKaMM TAXKENOro oTpaBaeHus [9, 28]. pyrue
CMMNTOMbI OTpaBneHua CLL BKIKOYAOT yMmeHblUeHWe 06bEMA LMPKY-
QVpYIOLLE KPOBM (TaxMKapams, apTepuaibHan rmnoTeHsms), ocTpbIi
pecnupaTopHbIit auctpecc-cuHapom (OPAC), runornmkemuio (c runo-
rIMKoppaxuei nan 6es Heé), rMnonpoTPOMBUHEMMIO, TUNEPTEPMUIO,
0CTpOE MOBPEXKAEHUE NMOYEK U, B PEAKUX Cy4asx, pabaomnonus un
nopaeHue neyenn (2, 3, 6,9, 23, 28].

Mpw octpoit nepeposmposke CL, cumnTombl y aeteit NoaBAs-
t0TCA B TeYeHue 3-8 YacoB, NPU ITOM TAXKECTb NPOABAEHWUMN 3aBUCUT
OT KONMYEeCTBa MpuHATOro npenapata [18]. Mpu nérkom nepopanb-
HOM oTpasnieHum (yposeHb CLI B Kposu ot 40 a0 80 mr/an) yacto Ha-
61t04at0TCA TOWHOTA, PBOTA, 6ONb B }KMBOTE M TaxunHo3 [3, 18, 30].
[letTv ¢ ymepeHHoit cteneHblo otpasneHns CLL (ot 80 ao 100 mr/an)
6yayT UCMbITbIBATL Honee cepbésHble HEBPOMOTUYECKME CUMMTOMbI:
HapylleHWe CO3HaHMWA, HEBHATHYIO peyb, FA//IIOUMHALMK, a TaKkKe
TaXMKapAMIO M OPTOCTAaTUYECKYIO apTepuasbHyO TMNOTEH3MIO, Yepes
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and cause severe tissue toxicity in many organs and tissues [7, 9,
18-20]. They affect oxidative phosphorylation (mainly the Krebs
cycle and amino acid synthesis) [7, 9, 19-21]. At the molecular
level, SCs increase oxidative stress, leading to the loss of mito-
chondrial potential with impaired mitochondrial respiratory func-
tion and accumulation of organic acid and ketoacids [18-20, 22,
23]. The pathogenesis of acute SC poisoning in children is due to
disturbances in acid-base balance, including respiratory alkalosis
and metabolic acidosis [6, 24]. Alkalemia results from respirato-
ry alkalosis due to SC toxicity, associated with bicarbonate deficit
and paradoxical aciduria, limiting SC excretion [6]. The reduction
in serum bicarbonate is caused by both concomitant metabolic
acidosis and initial respiratory alkalosis-induced bicarbonaturia
[6]. Metabolic acidosis with the accumulation of lactate and keto-
acids occurs due to rapid but inefficient glucose consumption and
failure of mitochondrial adenosine triphosphate synthesis, which
leads to activation of the respiratory center in the medulla oblon-
gata [5, 9, 19-21]. Increasing hyperventilation in a child in an at-
tempt to compensate for metabolic acidosis causes decompensa-
tion of the respiratory system, as well as hemodynamic instability
and damage to target organs [5, 18, 21]. Death may result from
cerebral edema (CE) due to SC entry into the CNS [9]. Studies in
both animals and humans indicate that SC may cause coagulopa-
thy by inhibiting the activation of factors 2, 7, 9, 10, and vitamin
K-dependent coagulation factors [25, 26].

CLINICAL MANIFESTATIONS

Symptoms of SC poisoning in children and adolescents are
often nonspecific, leading to frequent misdiagnosis or missed
diagnoses [22, 27]. Patients with SC poisoning may experience
damage to multiple organs and systems simultaneously. The in-
volved organs and systems include 1) the central nervous sys-
tem, which may result in symptoms such as tinnitus, impaired
consciousness (ranging from confusion to coma), seizures, and
cerebral edema; 2) the pulmonary system, leading to hyperventi-
lation or tachypnea and acute lung injury; and 3) the gastrointes-
tinal tract, resulting in nausea, vomiting, and abdominal pain [2,
3,6,9, 18, 23, 28, 29]. CNS signs like psychomotor agitation and
impaired consciousness are especially prevalent in children and
indicate severe poisoning [9, 28]. Additional symptoms of SC poi-
soning related to hypovolemia include tachycardia, hypotension,
acute respiratory distress syndrome (ARDS), hypoglycemia (with
or without hypoglycorrhachia), hypoprothrombinemia, hyper-
thermia, acute kidney injury, and in rare cases, rhabdomyolysis
and liver damage [2, 3, 6, 9, 23, 28].

In children with acute SC overdose, symptoms appear with-
in 3-8 hours, with the severity depending on the amount of drug
ingested [18]. For mild ingestions (SC levels 40 to 80 mg/dl) of-
ten leads to symptoms such as nausea, vomiting, abdominal pain,
and tachypnea [3, 18, 30]. Children with moderate SC poisoning
(80 to 100 mg/dl) will experience more severe neurological symp-
toms: altered consciousness, slurred speech, hallucinations, as
well as tachycardia, and orthostatic hypotension 6-18 hours after
ingestion [3, 18]. Severe toxicity (above 100 mg/dl) causes ARDS,
CE, coma, and respiratory alkalosis [2, 3, 16, 24]. Severe toxicity
can also cause arrhythmias due to acid-base imbalance and elec-
trolyte disturbances, potentially leading to cardiac arrest from
asystole [2, 18]. Fatal outcomes can result from CE and acute
heart failure due to pulmonary edema [3, 16, 23, 27, 31, 32].
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6-18 yacoB nocne Npuéma npenapata BHyTPb [3, 18]. Taxkénas TOK-
cuyHocTb (Bbiwe 100 mr/an) skatodaet OPAC, OIM, Komy, pecnupa-
TOPHbIN ankanos [2, 3, 16, 24]. Taxénan go3a sbiwe 100 mr/an Takxe
MOXKET BblI3BaTb apPUTMMIO M3-3a ancbanaHca KOC 1 aNeKTpoUTHOTO
AvcbanaHca, B pesy/ibTaTe Yero MOKET NPOM30MTH OCTaHOBKa cepala
Ha poHe acucTonmu [2, 18]. SleTanbHble Ucxoabl 06bIYHO NPOUCXOAAT
n3-3a OT'M v oCTpoW cepaeyHoO HeOCTaTOYHOCTM BCEACTBME OTEKA
nerkux [3, 16, 23, 27, 31, 32].

JIABOPATOPHAA AIUATHOCTUKA

06cnepoBaHne pebéHka ¢ nomospeHuMem Ha oTpasneHue CL,
NpW 3KCTPEHHOW rocnuTanusaLumm TpebyeT obLLEro aHanmn3a KPoBu 1
MOYM, ONPesEeNeHNA INEKTPONUTOB CbIBOPOTKM KPOBM M BUOXMMMYe-
CKOEe McCnefoBaHME KPOBM, aHaIM3 KOarynorpaMmbl, a TaKKe aHaus
rasoB apTepuanbHOM KpoBu [6, 28]. [JoNONHUTENBHO ONpeaensercs
KoHUeHTpauwms CLL B Kposu [6, 28]. AHanu3bl ra3oB KPOBM, UCCNEA0BaA-
HUWA NoKa3aTesiel CBEPTLIBAEMOCTU KPOBM, NEYEHOUHBIX GEPMEHTOB,
rokasaTtenei noyeyHoi GyHKLMM NPOBOAATCA C MHTEPBAIOM B 6 Ya-
coB [3]. Mpu Taxkénbix popmax OTPaBAEHNA OTMEUAETCA NOBbILLEHHbI
ypOBeHb lakTaTa >2,25 Mmosb/n 1 aumaemus (pH <7,35) [6, 33].

Homorpamma A/18 oueHKM ToKcuuHoW o3kl CLL B KpoBu 6bina
pa3pabortaHa B 1960 roay Done AK ana ycTaHOB/JEHMA Nopora neve-
HWA Ha OCHOBe YPOBHA MpenapaTa B cbiBOpoTKe [28]. OfHaKo W3-3a
CepbE3HbIX OrPaHUYEHMn Ha AaHHbI MOMEHT HOMOrpamma B K-
HWYECKOW MPaKTUKe LUMPOKO He ucrnonb3lyetca [6, 28]. Hanpumep,
CaMbIi MMHUMANbHbIN TPaduK 3aBUCMMOCTM BPEMEHM OT KOHLEH-
Tpauum nNo Homorpamme [oHe NpuxoamTca Ha 6 4acoB nocne npué-
Ma BHYTpPb, B TO BpeMs KaKk bonee paHHWe onpeaenenHus CL, Becbma
Lien1ecoobpasHbl M KAMHUYECKU nonesHbl [6]. OcTpoTa Bo3aencTaus,
TN NIEKAPCTBEHHOM GOPMbI, OAHOBPEMEHHDBIN NPUEM BHYTPb APYIMX
JIeKAapCTBEHHbIX MPErnapaTos, COMyTCTBytOLME 3ab0N€BaHUA U K-
HWUYECKMIA cTaTyC pebEHKa MOryT BAMATbL Ha ypoBeHb CLL B CbIBOpOTKe
KpoBu [16]. UT pomkHa onpesensaTbea 06LWMM KIMHUYECKUM COCTOSA-
HMEM MaLMEHTa, a He TOIbKO KOHUeHTpaumen CL, npu 3TomM KAMHWYe-
CKoe yxyaLleHue pebéHKa, aake Ha GOHe NasieHWs KoHUeHTpauum CL,
B CbIBOPOTKE KPOBW, ABAAETCA HEYAOBNETBOPUTE/bHBIM MPOrHO30M U
YKa3bIBAET Ha NoBblleHne KoHueHTpauwmm CL, 8 LLHC [6].

UT ocTPOro oTPABNEHUA CL,

Mocne NOATBEPKAEHUA UM MOJO3PEHUA AMArHO3a MHTOKCH-
Kauum CL, neyeHue petelr cnemyeT HayaTb HesameduTenbHo [6, 9].
UT pebEHKa AONMKHA NPOBOAWTHLCA B YCNOBUAX OTAENEHUA aHecTe-
3vonorun v peaHumauum (OAMP) ¢ npuBieYyeHMEeM KAMHUYECKOTO
ToKcmkonora OAUP (Il ypoBeHb) MAM CNELManncToB PerMoHa bHOro
TOKCMKonormyeckoro LeHTpa (Il yposeHb) [9, 21]. PekomeHayeTcs ro-
cnutanusmnpoBatb geteit 8 OAUP, eciv oHM NpUHAAM He meHee 150
mr/kr ACK [34]. Mpu noctynaeHnn HesameaMTENbHO HEOBXOAMMO
obecneynTb BEHO3HbIN [OCTYN, NpY TAXKENOM COCTOAHUM — KaTeTe-
pu3aumio modesoro nysbips [9]. MpPon3BoAMTCA NMOCTOAHHbIA MOHMU-
TOPUHT BUTaNbHBIX QYHKLMIA: YacTOTbl CEPAEYHbIX COKPALLEeHWUH, ap-
TEPUaNbHOMO [ABAEHUA, TEMMEPATYPbI TeNA, YaCTOTbl AbIXaTeNbHbIX
asuxkeHuit, Sp0O2 [9]. Mpwu HapacTaHWUKM HEBPOOTMYECKOW CUMNTOMA-
TWKM MOKa3aHa KOHCY/IbTaLMA HEBPOIOra U OKY/IUCTA ANA UCK/OYe-
Hua/noaTsepKAeHUA amarHosa OFM [9].

Cneupduyeckoro aHTUAOTA Npum oTpasaeHnm CLL, He cywecTteyet
[6, 21, 28]. HeotnoxHas nomoLub Npu MHTOKcMKauum CL, ocHoBaHa
Ha npombiBaHuK HKKT, obecneyeHnn afeKBaTHOTO AbIXaHWA U CTabu-
Nn3aumn Kposoobpaterus [9, 35, 36]. CopbeHTbl, MHDY3NOHHAnA Te-
panus, NOALLENAYMBAHME MOYM, MPUMEHEHME SKCTPAKOPMOPA/IbHbIX

LABORATORY DIAGNOSTICS

During emergency hospitalization of a child with suspect-
ed SC poisoning, a CBC, urinalysis, electrolytes, LFTs, coagulation
studies, and ABG are required [6, 28]. Additionally, the SC con-
centration in the blood is determined [6, 28]. Serial ABGs, coagu-
lation studies, LFTs, and RFT are performed at intervals of 6 hours
[3]. In severe SC poisoning, an elevated lactate level of >2.25
mmol/l and acidemia (pH <7.35) are noted [6, 33].

A nomogram was developed in 1960 by AK Done to estab-
lish a treatment threshold based on serum acetylsalicylic acid
levels [28]. However, the nomogram is currently not widely used
clinically due to serious limitations. For example, according to the
Done nomogram, the minimum time-concentration curve is 6
hours after ingestion. However, earlier SC determinations are rea-
sonable and clinically useful [6]. The severity of exposure, dosage
form, other concurrent medications, preexisting diseases, and
the child's clinical status can all impact serum SC levels [16]. The
choice of IC approach should be based on the patient's overall
clinical condition rather than solely on the serum concentration
levels of SC. In children, clinical deterioration, even when accom-
panied by a decrease in serum SC concentration, is associated
with a poor prognosis and suggests that SC concentration may
increase in the CNS [6].

IC MANAGEMENT OF ACUTE SC POISONING

Upon confirming or suspecting SC toxicity, treatment for
children should begin immediately [6, 9]. IT should be performed
in the anesthesiology and intensive care units (AICU) with the in-
volvement of a clinical toxicologist (level 2 critical care) or spe-
cialists from the regional toxicology center (level 3 critical care)
[9, 21]. Admitting children in the AICU is recommended if they
have taken at least 150 mg/kg of ASA [34]. Upon admission, it
is essential to promptly establish vascular access and, in severe
cases, perform bladder catheterization [9]. Continuous monitor-
ing of vital signs is performed: heart rate, blood pressure, body
temperature, respiratory rate, and Sp02 [9]. If neurological symp-
toms worsen, consulting a neurologist and ophthalmologist is
necessary to exclude or confirm CE [9].

Currently, no specific antidote is available to treat poison-
ing caused by SC [6, 21, 28]. Emergency care for SC intoxication is
based on gastrointestinal tract lavage, ensuring adequate breath-
ing and stabilizing blood circulation [9, 35, 36]. Adsorbents, infu-
sion therapy, urine alkalization, and extracorporeal treatments
are the primary methods for managing this type of poisoning in
pediatric practice [24].

Gastric lavage and sorbents

The effectiveness of absorption reduction (via gastric la-
vage) and gastrointestinal dialysis (for enhanced elimination) in
managing acute SC poisoning in pediatric cases is still debated
[2, 6]. When performing gastric lavage, it is important to con-
sider the clinical risk-benefit ratio, considering the possibility of
aspiration in children, especially with an impaired level of con-
sciousness [9, 18]. Induction of vomiting in children with acute
SC poisoning should not be avoided [27]. Currently, intestinal
irrigation or gastric lavage, regardless of the exposure time, is
not recommended [27]. However, if the child was hospitalized
after acute ingestion of enteric-coated aspirin, gastric lavage can
be considered [18]. Activated charcoal is recommended to be
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METO/I08 Tepanum — OTHOCAT K OCHOBHbIM MeToAMKam UT npu faHHOM
BUAE OTPaB/NeHUs B AETCKO NpakTuKe [24].

MpombiBaHMe }KenyaKa U copbeHTbl

Ponb cHueHWs abcopbumm (NpombiBaHWUE Kenyaka) v xeny-
[LOYHO-KULIEYHOrO AManu3a (YCUIEeHHOe BbiBEAEHME) Npu OCTPOM
oTtpasneHumn CLL B negmaTpuyeckon npakTMKe OCTAETcsA CMOpPHOM [2,
6]. Mpy NPOMbIBAHUM }KeNyAKa, B NEPBYIO 04epesb, BaXKHO y4YUTbIBATb
KNMHUYECKOE COOTHOLIEHWE PUCKA M NO/b3bl, NPMHUMAA BO BHUMa-
HME BO3MOXKHOCTb aCnMpaLmmn y AeTei, 0COOeHHO Npu HapyLweHun
YpOBHA co3HaHuWA [9, 18]. He cnemyeT caMoCTOATE/NLHO BbI3biBaTh
PBOTY Y A€eTel, UMetoLLMX ocTpoe oTpasaeHune CL [27]. B HacToswee
BPEMSA MPPUrALMA KULLEYHUKA UM NPOMbIBAHUE XKe/YAKa, B HE3aBU-
CMMOCTM OT BPEMEHU IKCNO3ULMK, He pekomeHaytoTes [27]. OfHaKo,
ecnun pebEHok bbln rocnuTanMsMpoBaH nocne octporo npuéma ACK,
MOKPbITBIX KMLLEYHOPACTBOPMMOM 0BONOYKOM, MOXKHO PacCMOTPETb
BO3MOXXHOCTb MPOMbIBAHMA Kenyaka [18]. AKTUBMPOBAHHLIN Yrob
pPeKomeHAyeTcs HasHayaTb cpasy nocne npuéma CL, BHYTpb, YTOObLI
YMEHbLWMNTb KONMYECTBO BCACbIBAEMOro nNpenaparta [2, 6, 18, 28, 37].
[aHHbIV copbeHT Hanbonee appeKTMBEH, CIN HAa3HAUUTL €ro B Te-
YyeHMe 2 yacos nocse akcnosmummn npuéma CLL [21]. Ucnonb3osaHue
MHOTOKPATHbIX 03 aKTUBMPOBAHHOTO YA NPU AaHHOM BUAE OTPaB-
JIeHUs ABNAETCA CNopHbIM [6]. OfHaKo Npuém TabneTok ¢ aHTepPOoCo-
NobUNbHOM 060/104KON MM MPONOHIMPOBAHHOMO AEUCTBUA ABAA-
eTcA GaKTOPOM pUCKa L/IUTENBHOTO HaxoXAeHuUa npenapata B KT
M OMnpaBAbIBAaET NPUMEHEHME aKTUBMPOBAHHOTO YA Y AeTel, faxke
6onee Yyem Yepes 2 yaca nocse octporo otpasneHns CLL [29].

NHdy3UOHHAA Tepanuna, KOPPEKLMUA INEKTPONUTHDIX

HapyweHuii u gucbanaHca KOC

[MNoBoNEMMIO NPU OCTPOM OTPABNEHWM Y AETEN U NOAPOCTKOB
CL, yacTo HeOOLEHMBAIOT, XOTA OHa JOCTOBEPHO yXyALwaeT 3dpdek-
TUBHOCTb NPOBOAMMON TEPANWM, CHUNKAET MOALLENAYMBAHNE MOUM,
yCyrybnser sanekTponuTHble HapyweHua u aucbanaHc KOC 3a cyér
MOBbILEHHOW NOYEYHOMN Pe30pPOLMM HATPUSA U IKCKpeLmmn Kaaus [6].
[eTam ¢ apTepuanbHOM TMNOTEH3MEN U CHUKEHHBIM 06BbEMOM BHe-
KNETOYHOM KMAKOCTY TpebyeTca MHTEHCUBHAA UHY3MOHHAsA Tepanus
[21]. PacTBOp PWHrepa mam u3oTOHUYECKMIA GU3MONOrMYECKUIA pac-
TBOP BBOAMTCA M3 pacdéTa 10-20 MA/Kr Te4eHWe nepsbIX 2 4acos C No-
cnesyoLLel KOPPEKTUPOBKOM ANA NOALEPKAHMA AMyPe3a Ha YPOBHE
1-1,5 mn/kr/uac [18, 21]. Mpwn OTCYTCTBUM remMOAMHAMMUYECKON CTa-
6UNBbHOCTH, AETAM MOXKET NOTPebOBaTbCA BA3ONPECCOpHan Tepanus
NS NOALEPKaHUA apTepuanbHoro Aasnenus [21]. Llenbto nHopysu-
OHHOM TEpPaNUK ABNAETCA CO34aHME 3YBONEMUM, @ He POpPCHPOBaHME
[Mypesa, KOTOpbIl CBA3AH C NOBbILUEHHbIM pUcKoM pa3suTua OPAC [6,
18, 21]. Npw nosiBneHnn OTM nnam OPAC HeobxoaMmo NPOBOAMUTS MNO-
BTOPHOE HeBPO/IOrMYeckoe 0bcneoBaHNe C COOTBETCTBYHOLLEN KOp-
PEKTUPOBKOW peXMMa BBEAEHUA KUAKoCTH [21].

CnenyeT u3beraTb auUMAEMUM, B CBA3M C YEeM HEMpepblBHOE
BHYTPMBEHHOE BBeAeHMe bUKapboHaTa HaTpUsA MOKa3aHo Aaxe npw
Hannunm Nérkoi ankanemmu [6, 18]. Cnabowénounblit pH KposK orpa-
HUYMBAET yBeAndYeHne KoHueHTpauun CL B LHC 3a cyéT cmelleHma
MOHHOro paBHoBecus CLL B KPOBM M YMEHbLIEHUA UX NPOXOXKAEHWUA
8 LHC [6, 18]. CnesyeT ucnonb3osatb 5% MtoKo3y ¢ bukapboHaTom
HaTpus, NPW 3TOM BO3MOXKHO bbicTpoe 6ontocHoe BBeaeHue [18].
Ocoboe BHVMMaHWe cnenyet yaenatb gobasneHuio rmoKosbl (10-15
MA/Kr), MOCKO/IbKY YTUAM3aLmMa rtoKo3bl B LIHC ysennumsaetcs, u
KOHL,eHTpaums mtoko3bl B LLHC MOXKET BbiTb HUMKE, YeM B CbIBOPOTKE
Kposu [6, 18]. dnektponuTbl n KOC cneayeT TWaTebHO KOHTPOAMPO-
BaTb, YTOObI NPEAOTBPATUTL NOTEPHD INEKTPOSUTOB M CNOCOOCTBOBATL
NOALLENAYMBAHMIO MOUM [6]. TMNOKaMEMMA UMEET MHOTOAKTOPHYIO
3TUONOTUIO, B CBA3M C YeM BHYTPUBEHHOE BBEAEHME NPEenapaTos Ka-

634

administered immediately after oral SC ingestion to reduce the
amount of the drug absorbed [2, 6, 18, 28, 37]. This adsorbent is
most effective if administered within 2 hours after exposure to SC
[21]. The use of multiple doses of activated charcoal in this type
of poisoning is controversial [6]. However, taking enteric-coated
or prolonged-release tablets is a risk factor for the prolonged
presence of the drug in the gastrointestinal tract. It justifies the
use of activated charcoal in children even more than 2 hours after
acute SC poisoning [29].

Infusion therapy for correction of acid-base and fluid

and electrolyte disturbances

Hypovolemia in acute SC poisoning among children and
adolescents with severe complications is often underestimated;
however, it significantly worsens therapy effectiveness. It reduces
urine alkalinization and exacerbates electrolyte and acid-base im-
balances due to increased renal sodium resorption and potassi-
um excretion [6]. Children with arterial hypotension and reduced
extracellular fluid volume require intensive infusion therapy [21].
In pediatric patients, the initial administration should be 10-20
ml/kg of normal saline (0.9%) or Ringer's solution during the first
1-2 hours. Subsequent adjustments should be made at a rate of
1-1.5 ml/kg/hour to maintain diuresis [18, 21]. In the absence of
hemodynamic stability, children may need vasopressor therapy
to maintain blood pressure [21]. Infusion therapy aims to achieve
euvolemia rather than to induce diuresis, which carries a higher
risk of developing ARDS [6, 18, 21]. If CE or ARDS occurs, a repeat-
ed neurological examination should be performed with appropri-
ate adjustment of the fluid regimen [21].

Acidemia should be avoided. Continuous intravenous so-
dium bicarbonate infusion is also indicated in mild alkalemia [6,
18]. A slightly alkaline blood pH limits the increase in CNS salicy-
late concentration by shifting the ionization equilibrium of SC in
the blood to its charged form, which decreases the passage of SC
into the CNS [6, 18]. A 5% glucose solution with sodium bicarbon-
ate should be administered, and a rapid bolus may be appropriate
[18]. It is essential to focus on glucose supplementation because
glucose utilization in the CNS is increased, and the concentration
in the CNS may be lower than in the serum [6, 18]. Electrolytes
and acid-base status should be closely monitored to avoid exces-
sive electrolyte replacement and alkalinization [6]. Hypokalemia
has a multifactorial etiology. Therefore, intravenous potassium
supplementation (at a dose of 60 mEq/l) should be started as ear-
ly as possible [6]. It has been shown that normal to high-normal
serum potassium is believed to facilitate urinary alkalinization [6,
18].

Protecting the airway and maintaining respiratory

status

Patients experiencing severe toxicity cannot sustain respi-
ratory compensation for metabolic acidosis; however, hyper-
ventilation alone does not warrant tracheal intubation [6, 18].
Endotracheal intubation may be necessary for SC-intoxicated pa-
tients who exhibit a declining mental status or acute lung injury.
It should also be considered for those experiencing significant
and uncontrollable agitation [6, 38]. The short period of apnea
associated with endotracheal intubation can lead to a rapid de-
crease in pH, associated with the loss of normal or slightly alkale-
mic (7.45-7.50) blood pH, which causes the rapid distribution of
SC into the CNS [6, 21]. Administration of sodium bicarbonate by
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nus (B gose 60 MaKB/N) HEOBXOAMMO HauMHATb KaK MOMHO paHblue
[6]. MokasaHO, YTO HOPMaNbHbLIN WM BbICOKWUI YPOBEHb AAHHOTO
3/1EKTPO/INTA B CbIBOPOTKE KPOBW CMOCOOCTBYET MOZLLENAYMBAHMIO
moun [6, 18].

3awmTa AbixaTeNbHbIX NyTeil U NogaepKaHue

pecnupaTopHOro craryca

[eTtn ¢ TAKENOM MHTOKCcUKaumern CL, He MoryT noadepiKmeath
[bIXaTeNIbHY0 KOMMNEHCALIMI0 MeTaboAMYECKOro aLmna03a, XoTa cama
no cebe rMNepPBEHTUNALMA He ABNAETCA NMOKasaHWeM AnA UHTYBaumum
Tpaxeu [6, 18]. IHAOTpaxeanbHas UHTYOALMA MOXKET ObITb MOKasa-
Ha AeTaAM C yXyALleHuem ncuxmdeckoro ctatyca uam OPAC, a Takxke
NaLyeHTaM CO 3HaUYUTENbHbIM HEKOHTPONMPYEMbIM NCUXOMOTOPHbIM
B036y:KaeHuem [6, 38]. KopoTkuit Neproa anHo3, CBA3aHHbIN C 3HAO-
TpaxeanbHOM UHTybaLMEN, MOMKET NPUBECTU K BbICTPOMY CHUMKEHMIO
pH, 4TO BbI3bIBAET HAaKOMAEHME NOBbILWEHHOrO Konnyectsa CL, B LIHC,
CBA3aHHOTO C MoTeper HopmasibHOro Wau cnabouwénoyHoro (7,45-
7,50) pH kposwu [6, 21]. BeeseHne BMKapboHaTa HaTPUA BHYTPUBEHHO
60/110CHO B 403€ 1-2 Mr-3KB/Kr BO Bpems WHTybaLumn B KOJMYECTBe,
[O0CTaTOYHOM AnA nogaep:kanua pH kposu 7,45-7,5 B Tederme 30 mu-
HYT, ABNAETCA Pa3yMHbIM BapMaHTOM NOAAEPKKM B 3TOT KPUTUUECKUI
nepuog [6, 18]. [MnepeeHTUAALMIO Nepes UHTYDaLMel C NOMOLLbO
KNanaHHOW Macku cneayeT UCnob30BaTh y toboro pebéHka ¢ aumae-
MMEM, NOCKO/IbKY BO BPEMSA MHTYOaLIMMN MOMKHO 0XKMAATh AabHeNLe-
ro yxyawenus KOC [6, 18].

MIcKyccTBEHHAs BEHTUAALMA NETKMX MOXKET NoTpeboBaTbea npu
TAXENbIX dopmax oTpasneHus, BbipaxkeHHom OPAC n OTM [18, 28,
39]. KpaliHe Ba)KHO MOALEPHKMBATL MOBLILEHHYH MUHYTHYIO BEHTYU-
NAUMIO U HK3Koe PCO: (¥25 mm Hg B apTepuanbHolt Kposw) [3, 6, 39].
HeobxoAMMO NOMHUTb, YTO ceaauuna U/ManM MHAYKUMA MUOpenaKca-
LMW NPUBOAAT K 3a4ePKKE YINIEKUCIOTO ra3a v PecnmpaTtopHOMY aLim-
[103y W, TEM CaMbiM, MOTYT YCKOPUTb KMHUYECKoe yxyaLeHue [6].

MHble meToabl AETOKCMKALMYU

MoawenaymsaHme moum Ana yckopeHusa sbisegeHua CLL nou-
KaMMn MMeeT BaXHOe 3HaYeHue NPU IeYEeHNM Kak OCTPOM, TaK U Xpo-
HWYECKOW MHTOKCMKauuu [40, 41]. CU, dunbtpytotcs B KAyOOYKax u
NOABEPratoTCA Kak peabcopbuymm, Tak 1 CEKPeLMm NPOKCUMabHbIMM
KaHanbuamu [21]. Korga pH moum meHbLue pH KpoBM, HeamccoLmumpo-
BaHHasA CaNMLMI0BasA KAC/I0Ta YacTUYHO peabcopbumpyeTcs 3a CHET He-
noHoreHHon anddysum [21]. U, Ha0bOPOT, MOHU3UPOBAHHbIE GOPMbI
CL|, 3apepku1BatoTca B MpocBeTe KaHanbLes, Korga pH moun npesbl-
waeT pH Kposwu [21]. Bbino NOKa3aHO, YTO UCKYCCTBEHHOE NOBbILLEHME
(nopwenaunsaHme) pH moum ¢ 6,1 fo 8,1 ysenmumsaet kampeHc CL, B
10-18 pas [21, 36, 40, 41]. BrukapboHaT cnocobceTeyeT BbiBegeHuio CL,
noYykamu, 0cobeHHO Korza 3HadeHusa pH mouwm gocturatot 7,5-8,7 [9].
CnesyeT UCNoNb30BaTb BHYTPUBEHHOE (HE MepopanbHOe) BBeaeHUe
6uKapboHaTa HaTpua [6, 21]. OBbIMHO MCMONb3yeMblii pacTBop ANA
BHYTPUBEHHOTO BBeAEHWs cocTouT U3 1 1 5% rtoKo3bl, K KOTOpomy
fobasnstotca Tpy amnynbl no 50 ma 7,5 nam 8,4% 6ukapboHata Ha-
Tpua (scero 132-150 maks) 1 30-40 MaKB x0puaa Kanus Ha 1 aunTp [6].
Mcnonb3yemas cMech y AeTeit BBoAWTCA B Ao3e 10-15 Ma/Kr, npu sTom
CKOPOCTb MHPY3MM A0MKHA ObiTb AOCTaTOYHOM, YTODObI 0BecneynTsb
aunypes 2-3 ma/kr/y, a pH moun gonskHa 6biTb Bbiwwe 7,5 [6, 21]. OaHa
U3 cTpaTervit onpeaeneHns MOMeHTa NpeKpaLleHus noaLenaymsa-
HUA MOYM COCTOUT B TOM, YTOObI [OKAATHCA ABYX NOC/EA0BATENbHBIX
KoHUeHTpauumi CLL B CbIBOPOTKE KPOBM, KOTOpble CTaHyT MeHee 300
mr/n (2,17 mmons/n) [21, 40]. Henb3s 3abbiBaTb 0 TOM, YTO, KOTAa NoA-
LeaunBaHMe MOYM NPeKpaLLaeTcs, NosbllleHne KoHueHTpaumm CLL
B CbIBOPOTKE MOXET MPOU30MTU U3-33 NepepacnpefeneHuns B TKaHAX
WK 3a4ePKKM BcacbiBaHua B KT [5].

intravenous bolus (at a dose of 1-2 mg-Eq/kg) at the time of intu-
bation in a sufficient quantity to maintain a blood pH of 7.45-7.50
over the next 30 min is a reasonable management option during
this critical period [6, 18]. Bag valve mask hyperventilation should
be employed in any acidemic patient, as further deterioration in
acid-base status can be expected during intubation [6, 18].
Mechanical ventilation may be required in severe poisoning,
pronounced ARDS and CE [18, 28, 39]. It is essential that the in-
creased minute ventilation and low PCO: (~25 mm Hg in arterial
blood), usually seen with SC intoxication, are maintained [3, 6,
39]. It is necessary to remember that sedation and/or induction
of muscle relaxation lead to carbon dioxide retention and respi-
ratory acidosis and, thus, can accelerate clinical deterioration [6].

Enhanced elimination

Alkalinization of urine to accelerate the excretion of SC by
the kidneys is vital in treating acute and chronic intoxication [40,
41]. SCs are filtered in the glomeruli and undergo reabsorption
and secretion in the proximal tubules [21]. When urine pH is less
than blood pH, the undissociated salicylic acid is partially reab-
sorbed by nonionic diffusion [21]. Conversely, ionized SCs are re-
tained in the lumen of the tubules when urine pH exceeds blood
pH [21]. It has been shown that urine alkalinization to a pH of 8.1
increases SC clearance by 10-18 times [21, 36, 40, 41]. Bicarbon-
ate promotes the excretion of SC by the kidneys, especially when
urine pH values reach 7.5-8.7 [9]. Intravenous (not oral) adminis-
tration of sodium bicarbonate as a crystalloid preparation should
be used [6, 21]. One commonly utilized intravenous solution con-
sists of 1 litre of 5% glucose to which three 50 ml ampules of 7.5
or 8.4 % sodium bicarbonate (for a total of 132-150 mEq) and 30-
40 mEq of potassium chloride per liter are added [6]. The mixture
used in children is administered at a dose of 10-15 ml/kg, with
the infusion rate sufficient to induce a urine output of 2-3 ml/kg/h
and with urine pH above 7.5 [6, 21]. One strategy for determining
when to stop urine alkalinization is to wait for two consecutive
serum SC concentrations to be less than 300 mg/| (2.17 mmol/I)
and decline [21, 40]. It is important to note that when urine al-
kalinization stops, serum SC concentration may increase due to
tissue redistribution or delayed absorption in the gastrointestinal
tract [5].

Reaching the target urine pH can be challenging in meta-
bolic acidosis, hypobicarbonatemia, hypokalemia, renal failure,
and predominant respiratory alkalosis, contributing to hypobi-
carbonatemia. Additionally, intravenous fluid depletion or vol-
ume limitation, such as in children with CE and/or ARDS, further
complicates this [6]. A potential complication of this therapy is a
decrease in plasma ionized calcium, leading to tetany [21]. Hypo-
kalemia is common and may be exacerbated by alkaline diuresis,
particularly if the child has not been adequately resuscitated [21].
If diuresis is adequate and there is no evidence of acute kidney
injury, 40 mmol of potassium equivalent per liter of fluid may be
added to help correct the electrolyte deficit [21, 42].

Hemodialysis (HD) is highly effective for treating patients
with SC toxicity because an increased portion of free SC is pres-
ent in the serum once protein binding reaches saturation [6,
18, 21, 28]. Readily dialyzable salicylic acid was one of the first
compounds removed via HD during early 20t century trials [23].
The small size, low volume of distribution, and absence of tissue
binding make SC an ideal substance for dialysis [21]. HD can also
correct the acidosis and electrolyte disturbances caused by SC
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[LlocTuKeHMe LeneBoro 3HauYeHnsa pH MoUm MOXKeT BbITb 3aTpya-
HEHO B YCI0BMAX MeTabonMyeckoro aumzaosa U runobukapboHare-
MUU, TUMOKAZIMEMMU, MOYEYHOW HELOCTATOYHOCTH, NpeobnasatoLLero
pecnupaTopHOro askano3a (KOTOpPbIi TaKMKe Bbl3blBaeT rmnobukap-
60HATEMMIO), UCTOLLEHMA UM OrpaHMYeHnA 06bEMa BHYTPUBEHHOTO
BBELEHMA XMAKOCTM (Hanpumep, y aeteit ¢ OTM u/wan OPAC) [6].
MOTEHUMANbHBIM OCNOXHEHMEM 3TOM Tepanuu ABAAETCA CHUXKe-
HUE YPOBHSA MOHM3MPOBAHHOTO Ka/sbLMA B Miasme, npusogaliee K
TeTaHuu [21]. YacTo HabnogaeTca rMnoKaamemms, Kotopas MOXKeT
YCUAMBATLCA NPY LWENOYHOM AMypese, 0COBEHHO ecn PebEéHKy He
npoBoamMnach afeKBaTHaa MHOY3MOHHan Tepanua [21]. Ecam anypes
[LOCTaTOYHBIN U HET MPU3HAKOB OCTPOTO MOBPEXKAEHUA NOYEK, MOXKHO
£06aBUTb 40 MMO/b KaNns Ha Kaaplil INTP pacTBopa, YTobbl MOMOYb
YCTpaHUTb AedULMT faHHOrO 3nekTponuta [21, 42].

femogmanus (Tf) oyeHb apdeKTMBEH NPU IEYEHUM NALMEHTOB
c otpasnenunem CLL [6, 18, 21, 28]. /lerko nogaatowasca anannsy ACK
6bl1a OAHUM U3 NEPBbIX COEANHEHMIA, YAANEHHbIX C MOMOLLbIO [ ewwé
B Havyase XX Beka [23]. Hebonbliol 06bém pacnpeaenerus CLL v oT-
CYTCTBME WX CBA3bIBAHMA C TKAHAMM AenatoT [[] naeasbHbIM METOAOM
AN uX yaanenus [21]. [ Takxe MOXKeT YCTPaHWUTb aLmnao03 U HapyLle-
HWA SNEKTPOANUTHOTO banaHca, Bbi3BaHHble oTpasaeHnem CLL [18, 21].
MoAuenaunBaHme MoUM CnedyeT HaumMHaTb Cpasy Npu NOAroTOBKe K
Il v npoZonKaTb BO Bpema Bcelt npoueaypsb! [6, 21]. Mokasanusa K [,
BapbMPYIOT B 3aBUCMMOCTU OT BO3pacTa pebéHKa, KoHueHTpauum CLL B
CbIBOPOTKE, COMYTCTBYHOLLErO NPMEMA BHYTPb APYrMX NPenapaTos Uin
HannumnA ConyTcTBYIOLLMX 3ab0neBaHuit [6]. [, pekomeHayeTca npwu
KoHueHTpaumsax CL >100 mr/on (6,5 mmonb Ha simtp) [21]. [daHHbii
nopor ansa Hayana Il ocobeHHO BaXkeH AN AeTel C OCTPbIM OTpaB-
nennem CLL, NOCKONbKY B NEPBble HECKONbKO YacoB MOCAE MHTOKCHU-
Kauuu AaHHOW rpynmnoi npenapaTtos, KAMHUYECKMe CUMMTOMbI MOTYT
6bITb ewWweé HesHaumTeNbHbIMKM [21]. T/l NOoKasaH Npu oTpULATENbHOW
AMHaMKMKe Y pebEHKa: Npy U3MEHeHUM ncuxmyeckoro cratyca (OrM)
1 runokcemun (OPAC) [9, 21, 23]. Hanbonee ybeanTenbHbIM NOKasa-
HUEM K 3KCTpaKoprnopanbHoM Tepanuu npu otpasneHunn CL, sasnsert-
CA NPOrpeccupytoLLas TOKCUMYHOCTb, HECMOTPS Ha COOTBETCTBYIOLLEe
MeAMKaMEHTO3HOE NleyeHne (Hanpumep, BHYTPUBEHHOE BBeAEHMe
6ukapboHata HaTpus) [3, 18, 23].

3AKNIOMEHUE

OcTpoe oTpasneHue CL, y geteit M NogpoCTKOB ABASETCA pac-
NPOCTPAaHEHHbIM ABNEHMEM B COBPEMEHHOMN TOKCUKONOTMYeCKow
NPaKTUKe, HECMOTPA Ha OrPaHUYEHMA U NPOTUBOMNOKA3AHMA NPUEMA
[laHHOM rpynnbl NpenapaTos B AeTCKOM Bo3pacTe. OnucaHHas TOKCK-
Konormyeckas nNpobaema Bbi3blBaeT TAXKENbIE KAMHUYECKME MPOAB-
JIEHVA C PUCKOM Pa3BUTUA IETANIBHOMO UCXOAQ, YTO obycnaBanBaet
MOWCK NyTel K YNYYLIEHUIO KauyecTBa HEOT/IOXKHOMN NMOMOLLM B Neau-
aTPMYeCcKoM NpakTuKe. YETKOe 3HaHMe 1 NOHUMaHWe anroputmos UT
C aKLIEHTOM Ha 0COBEHHOCTH [ETCKOTO OpraHM3ma AO/IKHO YyYLLIUTD
KauecTBO MeAULMHCKOWM MOMOLLM MPU AAHHOW TOKCUMKONOTMYecKow
npobneme B NeanaTpMUeCcKo NpaKTUKe.

poisoning [18, 21]. Urine alkalinization should be initiated while
preparing for HD and continued during this procedure [6, 21].
Indications for HD vary depending on the child's age, serum SC
concentration, concomitant oral medications, or the presence of
comorbidities [6]. High SC concentrations warrant extracorpore-
al treatment regardless of signs and symptoms >100 mg/d! (6.5
mmol/l) [21]. This threshold for the initiation of HD is especial-
ly important for children with acute SC poisoning since, in the
first few hours after intoxication with this group of drugs, clinical
symptoms may still be insignificant [21]. HD is indicated in chil-
dren with a declining condition, accompanied by a deterioration
in mental status related to CE and hypoxemia caused by ARDS [9,
21, 23]. The strongest indication for extracorporeal therapy in SC
poisoning is ongoing toxicity despite adequate drug treatment
(e.g., intravenous sodium bicarbonate) [3, 18, 23].

CONCLUSION

Acute SC poisoning is a common issue in children and ad-
olescents despite existing restrictions and contraindications for
their use in pediatric populations. This toxicological challenge
can result in severe clinical manifestations and poses a significant
risk of death, underscoring the need to improve emergency care
quality for young patients. A thorough understanding of IC man-
agement protocols while paying particular attention to children's
unique anatomy and physiology can enhance the quality of medi-
cal care for this serious issue in pediatric practice.
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COBPEMEHHBIE ITOAXOAbI K IIPOPUAAKTUKE 1 AEYEHVIO CPEAHNX
OTUTOB Y AETEN

O.X. AKOPAEBA, 3.A. AXPOPOBA, A.A. MAXAMAAIEB

Kadeapa oropunoaapunrosornu nm. F0.B. Vcxaku, Taa>XMKCKnit ToCyAapCTBEHHBIN MeAUIIMHCKII YHUBepcuTeT uM. Abyaan nouu Cuno, Ayirante, Pecry-
0auka Taa>xukucran

B naHHOM 0630pe NpUBOAATCA COBPEMEHHbIE AaHHbIE O METOAAX NPOGUNAKTUKM U NEYEHNA CPESHUX OTUTOB Yy feTeil. HecMoTps Ha To, 4To Bocnanu-
Te/IbHasA NaToNorUA CPELHEro yxa WUPOKO PacnpocTpaHeHa 1 ABAAAAch NPeAMETOM MHOXKECTBA UCCIEA0BaHWIA, HanNpPaBAEHHbIX Ha NOUCK Haubonee
3GPEKTUBHBIX METOZO0B UX MPODUNAKTUKM U NEYEHNS, IO CUX NOP OCTAETCA PAL HEPELIEHHbIX BOMPOCOB, BbI3bIBAOLLMX aKTUBHbIE 06CYKAEHUA cpeam
cneunanncTos. HayuHble peKoMeHAaLMM OTHOCUTEIbHO MCMONb30BAHUA aHTUBUOTUKOB AN /IEYEHWS PA3/IMYHbIX COCTOAHWI 40 CUX MOP XapaKTe-
PU3yIOTCA BbICOKOW CTeneHbto 0606LWEHHOCTU. ITO 06YCI0BNEHO OrPaHUMYEHHBIM 06BEMOM Hay4HbIX MCCNE0BaHUM, KOTOPbIE MOMIN Bbl HAZEKHO
onpeaenutb Haubonee apdeKTUBHbIE METOAbl aHTUBAKTEPUANbHOM Tepanuu Ans KPaTKOCPOYHOTO M LOATOCPOYHOTO Nepuoaos. B yactHocTy, cpea-
HWE OTWTbI, LUMPOKO PacnpoOCTPaHEHHbIE CPeAM HaceNeHUs, [0 CUX NOP HE HaXOAAT JOCTaTOYHOTO OTKAMKA U aHanM3a B Hay4YHbIX Kpyrax, OCTaB/ss
OTKPbITHIMM BasKHbIE BOMPOCHI O NYTAX UX BO3HUKHOBEHWSA, MPOrpeccupoBaHms 1 3bdeKTUBHbLIX METOAAX eYeHMs. ITO NoAYEPKMBAET HEOBXOAMMOCTL
B NpoBefeHun b6onee AeTanbHbIX Hay4YHbIX UCCNEf0BaHMIA B 3ToW obnactv. Mouck anTepatypbl npoussoaunca B 6asax PubMed, Cochrane Library,
Scopus, elibrary no cnegyowmm KNOYEBbIM CI0BaM: «OCTPbIN CPEAHUIA OTUT», KIKCCYAATUBHbIA CPEAHWUI OTUTY, KXPOHUYECKUIA THOWMHbBIN CpesHuit
OTUT», KKOHCEPBATVMBHOE JIEYEHNEY, KAHTUBUOTUKOTEPANUAY», KXUPYPTUYECKOE IeYeHUEN, KNPOPUNAKTUKAY.

Kntouesble cnosa: ocmpelili cpedHuli omum, sxkccydamusHeili cpedHuli omum, xpoHuyeckuli 2HolHbIl cpedHuUli omum, KOHcepeamusHoe seYeHue,
aHMUbUOMUKoMepanus, Xupypau4yeckoe sneveHue, mpopuaakmuka.

Ona umtupoBanua: [kopaesa ®X, Axpoposa 3A, Maxamaaues AA. CoBpemeHHble NMoaXoabl K NPOGUNAKTUKE U IeYEHUIO CPeHUX OTUTOB Y AeTeil. Becm-
HUK AsuyeHHbl. 2024;26(4):640-53. https://doi.org/10.25005/2074-0581-2024-26-4-640-653

OTITIS MEDIA IN CHILDREN: MODERN APPROACHES TO THE PREVENTION
AND TREATMENT

FKH. DZHORAEVA, Z.A. AKHROROVA, A A. MAKHAMADIEV

Department of Otorhinolaryngology named after Yu.B. Iskhaki, Avicenna Tajik State Medical University, Dushanbe, Republic of Tajikistan

This review presents the latest data on preventing and treating otitis media in children. Despite the high prevalence of this inflammatory condition
affecting the middle ear and the extensive research focused on finding the most effective strategies, several unresolved issues continue to generate
active discussions among specialists. Scientific guidelines for the use of antibiotics in various conditions remain generalized. This generalization
is primarily due to limited studies that can reliably identify the most effective antibacterial therapies for short-term and long-term management.
Specifically, otitis media, a common condition, still lacks sufficient analysis and response from the scientific community, leaving critical questions
about its onset, progression, and effective treatment options unanswered. This situation underscores the need for more detailed scientific research in
this area. A literature search was conducted using several databases, including PubMed, Cochrane Library, Scopus, and eLibrary. The search employed
keywords such as "acute otitis media", "otitis media with effusion”, "chronic suppurative otitis media", "conservative treatment”, "antibiotic therapy",
"surgical treatment". and "prevention".

Keywords: Acute otitis media, otitis media with effusion, chronic suppurative otitis media, conservative treatment, antibiotic therapy, surgical
treatment, prevention.

For citation: Dzhoraeva FKh, Akhrorova ZA, Makhamadiev AA. Sovremennye podkhody k profilaktike i lecheniyu srednikh otitov u detey [Otitis media in children:
Modern approaches to the prevention and treatment]. Vestnik Avitsenny [Avicenna Bulletin]. 2024;26(4):640-53. https://doi.org/10.25005/2074-0581-2024-26-4-

640-653
BBEAEHUE INTRODUCTION
OTUT cpedHero yxa ABNAETCA OAHMM U3 CamMbIX PACNPOCTPAHEH- Otitis media is among the most prevalent infectious and in-

HbIX MIHDEKLIMOHHO-BOCMANNUTE/bHbIX 3ab0neBaHni cpean ManeHbkux  flammatory diseases in young children [1, 2]. In clinical practice,
Aeteit [1, 2]. B KAMHMYECKOW NPaKTUKe pasnnyaloT Heckonbko popm  several forms of this disease are recognized: acute otitis media
3TOoro 3abonesaHua: ocTpbiit cpeaHuit otut (OCO), aKccyaaTUBHbIN
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cpepHuin otUT (ICO) M XPOHMYECKMIA THOWVHBIV cpeaHuii otuT (XICO).
0OCO xapaKTepusyeTca, Kak ocTpoe coctofHne, 9CO MOXKeT NpoTeKaTb
KaK B OCTPOM, TaK M B XpoHMYecKon dopme, Toraa Kak XICO onpeae-
NAETCA KaK XpoHWYeckoe 3abonesaHue. 311 3aboneBaHWsa 0cobeEHHO
4acTo BCTPeYaroTea y AeTeld, YTo 0byCcN0BNEHO HECKONBbKMMM daKTo-
pamu: He3penocTbio MX UMMYHHOW CUCTEMBI, BbICOKOW npeapacrno-
JIOKEHHOCTBIO K MHOEKLMAM BEPXHUX AbIXaTe/IbHbIX MyTel, a TaKKe
QHaTOMMYECKUMU U QYHKLMOHANbHBIMU OCOBEHHOCTAMM eBCTaxue-
BOW TPybbl B AeTCKOM BO3pacTe (MeHbluas A/nHa U 6onee ropusoH-
Ta/lbHOE Pacro/oKeHue No CpaBHeHMo co B3pocabiMu) [2]. Kaxaoe
M3 3TUX COCTOAHWI NPOABAAETCA CneuudUUEcKUMU KNMHUYECKMMM
CMMMTOMamM 1 TpebyeT MHAMBUAYaM3MPOBAHHDBIX MOAXOA0B K AMa-
FHOCTUKE, NPOPUNAKTUKE U NNeYEHUIO.

XoTa 3aboneBaHua yxa, Takme Kak OCO, 3CO u XICO, wmpoko
pacnpocTpaHeHbl M bblAM NPEAMETOM MHOXKECTBA UCCEL0BaHUN, Lie-
/b0 KOTOPbIX BbIN10 HAUTU Hanbonee AeNCTBEHHbIE METOABI UX NPeay-
NpeXAeHUA 1 NeYeHus, 10 CUX NOP OCTAKOTCA HepeLuéHHble BONPOChI,
BbI3bIBAIOLLME AKTUBHbIE OBCYKAEHWA Cpeay cneLmannctos. Pasany-
Hble MeXyHapoAHble Hay4Hble rpynmbl pa3paboTany pekoMeHaaLmm
anA yHndvKaumm neyebHbix noaxonos kK OCO, 0AHAKO 3TU peKOMeH-
Zauumn nHoraa 6biBatoT B3aumowckatouatoLwmmu [3, 4]. B ceAsu ¢ atum,
BO3HWKaeT HeobXxoAMMOCTb B pa3paboTke U BHeApeHUM HOBbIX, bonee
3GPEKTUBHbIX MeTOL0B NPOGUNAKTUKM U IeYEHUA CPEAHUX OTUTOB.

B pamKkax faHHOW cTaTby 6bl1 NPOBEAEH aHaU3 aKTyaslbHbIX U
[10 KOHLLA He peLUéHHbIX BONPOCOB B OTHOLUEHUM CPEeHUX OTUTOB, a
TaK¥e NpeAcTaBleHa OLeHKa pAfa HeAaBHO pa3paboTaHHbIX MeTo-
[10B NPOdUNAKTUKM U NIevyeHns JaHHbIX 3abonesaHuii. Ocoboe BHU-
MaHue byaeT yaeneHo 0630py COBpEMeHHbIX NOAXOA0B K NeYeHUto
0OCO, 3CO u XICO, a Takke aHanu3y ux aGpPeKTMBHOCTM M besonac-
HOCTW. [lononHMTeNbHO ByAyT paccCMOTPeHbI BOMPOCHI, BbI3blBALOLLME
[UCKYCCUM Cpeau CrneLmannctos B 061acTM OTOPUMHONAPUHIONOTUY,
BK/ItOYaA MPOTUBOPEUUA B CYLLECTBYIOLMX KIMHUYECKUX pEKOMeHAa-
LMAX U NepCnekTUBbl BHEAPEHWA HOBbIX MEAWLMHCKNX TEXHOMOMUIA.
OcHoBHOE BHUMaHWe byaeT cocpeoTOYEHO Ha TOM, KaK 3Tu npobne-
Mbl U HOBOBBEJEHWA BAMUAIOT HA KIMHUYECKYHO MPAKTUKY U HACKONb-
KO OHM CMOCOBCTBYIOT Y/IYYLLEHWIO KQuecTBa JIeYeHUA NaLWeHToB O
CpesHVMU OTUTAMM.

OCTPbI CPEAHUM OTUT

OCO BblaenseTcs Kak 0HO U3 OCHOBHbIX MHEKLMOHHO-BOCNA-
NuTeNbHbIX 3ab0neBaHUiA Y AeTel, XxapaKkTepu3ytoLeeca BOCNaneHu-
€M B CPefiHEM YXe, Yalle BCEro BbI3BaHHbIM bakTepuamu. KnuHuye-
CKMe NPOABNEHMA BK/KOYAIOT YLLIHYHO 60/1b, NOBbILLEHUE TEMMEPaTypbl
Tena 1, BO3MOXHO, BblAeNeHNA U3 yXxa, Npofo/KatoLmeca He bonee
TpEx Heaenb. NMocne 3TOro Nepuoaa OTUT MOXKET KnaccupuumpoBsaTb-
€A KaK NogoCTpbIi (OT TPEX Hefesb [0 TPEX MECALLEB) M XPOHUYECKUIA
(6onee Tpéx mecaues) [5].

[lo maccoBoro 1Mcnonb3oBaHusa aHTMOMOTUKOB OCO 6bin BTOpOW
OCHOBHOM MPUYMHOW CMEPTHOCTU Cpeay AeTel, yCTynas ToNbKo Me-
HUHIUTY. BHeapeHne aHTMBUOTUKOB B MeAMLIMHCKYIO NPAKTUKY pes-
KO COKPAaTWU/IO KOJIMYECTBO FHOWMHDBIX OCTIOXKHEHWIA, cBA3aHHbIX ¢ OCO.
Mo YacToTe HasHaYeHUA aHTMBUOTMKOB OTUT 3aHUMAET TPETbE MECTO
cpepy 3abonesanuii y getei MaagLei Bo3pactHol rpynnbl [6]. OCO
npeactaBaseT coboii pacnpocTpaHéHHoe 3abonesaHue, ¢ KOTOPbIM
CTa/IKUBAETCA MOYTU KaxK bl peBEHOK [0 NOCTYNAEHUA B LLIKOAY, NPU
3TOM HeKoTopble AeTU CTPafatoT OT HEOLHOKPATHbIX MPOABAEHWUN
3TOro 3ab0/1eBaHMA B AOLIKOAbHOM Bo3pacTe [7]. OCO conpsskéH co
3HAUYUTENbHBIMU  MEAMUMHCKUMM U COLLMANbHO-9KOHOMUYECKUMM
nocneAcTBUAMM, BBMAY Yero BO/blIy0 3HaUMMOCTb MpuobpeTaeT
onNTYMM3aLMA Mep NPODUNAKTHKM, KOTOPbIE NPEXAe Bcero, byayT Ha-
NpaB/IeHbl Ha COKPALLEHWE YacTOoTbl C/Iy4aeB peLuanBa 3ab6onesaHums.

(AOM), otitis media with effusion (OME), and chronic suppurative
otitis media (CSOM). AOM is an acute condition, while OME can
occur in acute and chronic forms. CSOM is defined as a chronic
disease. These conditions are widespread in children due to sev-
eral factors, including the immaturity of their immune systems,
high susceptibility to upper respiratory tract infections, and an-
atomical and functional features of the Eustachian tube in chil-
dren, which is shorter and more horizontally positioned than in
adults [2]. Specific clinical symptoms characterize each condition
and require tailored diagnosis, prevention, and treatment ap-
proaches.

Although ear diseases such as AOM, OME, and CSOM are
common and have been extensively studied to identify the most
effective prevention and treatment methods, unresolved issues
generate active discussions among specialists. Various interna-
tional scientific groups have developed recommendations to
standardize treatment approaches for AOM; however, these rec-
ommendations can sometimes be contradictory [3, 4]. In this re-
gard, there is a need to develop and implement new, more effec-
tive methods for preventing and treating otitis media.

This article explores current and unresolved issues related
to otitis media and evaluates several recently developed meth-
ods for preventing and treating these conditions. It focuses on
modern approaches to treating AOM, OME, and CSOM, analyzing
their effectiveness and safety. Additionally, the article addresses
ongoing debates among specialists in otolaryngology, including
contradictions in existing clinical guidelines and the potential for
introducing new medical technologies. The main emphasis is on
how these challenges and innovations impact clinical practice and
improve the quality of treatment for patients with otitis media.

ACUTE OTITIS MEDIA

AOM is a common infectious and inflammatory condition
in children that involves inflammation of the middle ear, usually
caused by bacteria. The main symptoms include ear pain, fever,
and sometimes discharge from the ear. These symptoms typi-
cally last no more than three weeks. If the condition persists be-
yond this period, it can be categorized as subacute (lasting from
three weeks to three months) or chronic (lasting more than three
months) [5].

Before the widespread use of antibiotics, AOM was the
second leading cause of death among children, following men-
ingitis. The introduction of antibiotics into medical practice has
significantly lowered the number of severe complications asso-
ciated with AOM. Otitis media is now the third most commonly
diagnosed condition in young children, leading to antibiotic pre-
scriptions [6]. AOM is a common disease that almost every child
experiences before starting school, with some children suffering
from repeated episodes during preschool years [7]. AOM has
significant medical and socioeconomic consequences, making
optimizing preventive measures crucial, primarily to reduce the
frequency of relapses.

Prevention of AOM

Vaccines to combat infectious agents that cause AOM, par-
ticularly pneumococcal conjugate (PCV) and influenza vaccines,
have been recognized as an effective strategy to reduce this dis-
ease's prevalence significantly. As of 2021, 147 countries have
incorporated pneumococcal vaccines into their national immu-
nization programs, while 29 countries have not adopted these
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Mpodunaktuka 0CO

MprMeHeHWe BaKLUWMH, HanpaBaeHHbIX Ha 6opbby ¢ MHEeKLW-
OHHbIMW areHTamu, Bbi3biBatowymm OCO, B YaCTHOCTM, MHEBMOKOK-
KOBbIX KOHbIOIMPOBaHHbIX BakUMH (MKB) 1 BakKUMH NpPOTUB rpunna,
paccMaTpMBanoCh Kak Mepa, CnocobHas 3HaUYMTENbHO COKPATUTL pac-
NPOCTPaHEHHOCTb 3Toro 3abonesaHua. Mo coctosaHuio Ha 2021 roa,
147 cTpaH BK/IOUYMUAM MHEBMOKOKKOBbIE BaKLMHbI B HAaLMOHa/bHbIE
NporpaMmbl UMMYHM3aLMK, B TO BPEMSA Kak 29 CTpaH He NPUHANM Ta-
Kue mepbl [8]. M3 Hux 114 cTpaH npumeHstoT MKB13, 26 ctpaH — MKB10
1 7 cTpaH ucnonb3ytoT kKombuHaumto MKB10 1 NMKB13 [9]. Mpu npuHs-
TUM peLeHnii o BkAtoYeHun MKB B KaseHAapb NPUBMBOK CTPAHbI Y4u-
TbIBAIOT He TO/bKO 3PEKTUBHOCTb, AECTBEHHOCTb M 6e30MacHOCTb
3TUX BaKLMH, HO U MHOXECTBO ApYyrnx GpakTopoB. K HUM OTHOCATCA re-
OMOAUTMYECKAA CUTYALLMA, YPOBEHb COLMANIbHO-9KOHOMMUYECKOTO Pas-
BUTMA CTPaHbI, cneunduKa HaLMOHANbHOM CUCTEMBI 34 paBOOXpaHe-
HWSA, HanMune GUHAHCOBBIX PECYPCOB 415 MOALEPHKKM BaKLMHALMUM,
4acToTa BO3HWKHOBEHWSA COOTBETCTBYIOLMX 33a00/NEBAHMM, A TaKke
9KOHOMMYECKME U CTPATErMYeCcKMe BbIrodbl OT MPUMEHEHUA anbTep-
HaTMBHbIX METOAMK. Bce 3T GaKTopbl CTAHOBATCA ONpeaensoWyMm B
MPOEKTUPOBAHWUM M aZanTaLmm NOAUTUKM BakumMHaumm [10, 11].

MccnenoBaHmA yKasbiBatoT Ha To, 4To KB, Xx0TA M OpueHTUpoBa-
Hbl Ha OrPaHUYEHHOE KOIMYECTBO CEPOTUMOB, BbI3bIBAOLLMX CPEAHWI
OTWT, CNOCOBHbI NPEAOTBPATUTL Er0 PAHHME 3MNM304bl U OCNOKHEHNA
[12]. B oTAenbHbIX cucTemaTUyeckux 063opax 6bi10 3adUKCMPOBaHO
CHU}KeHMe YacToTbl cnyyaes OCO, bnarogaps UCNOb30BaHMIO NMHEB-
MOKOKKOBbIX BakUMH [13, 14]. OaHako AaHHble 0630pbl HE Y4YWTbI-
Ba/M pe3y/bTaTbl HAbBMOAATENbHBIX MCCNEA0BAHUIA, YTO Bbi3blBaeT
HeobXoAMMOCTb CMHXPOHM3ALMKM ABYX TUMOB AAHHbIX: OLEHOK 3¢-
GEKTUBHOCTM M pesynbTaTUBHOCTU. Bompekn oxufaHumam, sddekt
OT NPUMEHEHMUA BaKLMH OKa3a/ica HeoLHO3HAYHbIM: 06LLan YacToTa
0OCO, no-npexHeMy, BbICOKa, a 3apUKCMPOBAHHOE CHUMKEHME YacTOTbl
3aboseBaemMocTV MeHblUe npegnonaraemoro [15]. Kntouesble npuyu-
Hbl, yMmeHbLuatowme adpdekTuBHOCTb MKB, BKAOYAIOT ABNEHME 3ame-
LLEeHMA CepOTUNOB, KOraa AOMMHMPOBAHME HAYMHAKOT NpUMobpeTaTh
Te CepoTUMbl MHEBMOKOKKA, KOTOpble HE BXOAAT B COCTaB BaKLMHbI,
a TaKkXke BblABNEHWE GaKTa, YTO 3HAYMTENIbHOE KOMMYECTBO CNyda-
eB OCO BbI3BaHO HeKancyAMpoBaHHbIMM WTamMmamm Streptococcus
pneumoniae. JoNOAHUTENBHO, OFPaHUYEHHOE NMPUMEHEHME BaKLMH
NPOTUB rpPUNNa U KonebaHua nx 3GPEeKTMBHOCTU B pasHble CE30HbI
rPUNNa 3HAYUTENbHO CHUMKAIOT NOTEHLMAN AaHHbIX BaKLMH KaK cpes-
ctBa npodunaktmkm OCO [16, 17].

B fononHeHWe K BaKUMHALMK 6bin pa3paboTaH pas Apyrux npo-
dunakTMYeckux ctpateruin ana 6opbbbl ¢ OCO, HO HM OZHA U3 HUX He
nokasana 6e3ycnoBHyt0 3GPeKTUBHOCTb AnA Bcex AeTei. Bonee Toro,
B HEKOTOPbIX C/y4asaX OKOHYATE/IbHbIE [A0Ka3aTeNbCTBa UX peanbHOM
3¢ deKTUBHOCTM BCe elé ocTatoTcs HenonydeHHbIMK [11]. K npeano-
JKEHHbIM PEKOMEHZALMAM OTHOCATCA COKpaLLeHMe WU yCTpaHeHue
9KONOrMYECKUX GaKTOPOB, KOTOpble CMOCOBCTBYIOT MOABAEHUIO BU-
PYCHbIX MHOEKLMI BEPXHUX ApbIxaTenbHbIX nyTei n OCO. 3T daKTopbl
BK/IIOYAIOT BO3AENCTBME MACCMBHOIO KYPEHWA, BbICOKYHO MIOTHOCTb
HaCeNeHWsA B KUbIX MOMELLEHUAX, XM3Hb B PaOHaX C 3arpA3HEHHbIM
BO3ZyXOM, MCMONb30BaHWE COCOK-MYCTbIWEK, HEAO0CTaTOK rpyaHOro
BCKapM/IMBAHMA M PAHHEE HAYyal0 NOCELLEHUA AETCKMX KONEKTUBOB
[18]. HecmoTps Ha noTeHUMaNbHble NPerMyLLECTBA TaKMX NPOdUNAK-
TUYECKMX MEp, X MPaAKTUYECKan Peasn3aums MOXKET CTONKHYTHCA C
TPYLHOCTAMM, OCOBEHHO KOTAa HECKO/IbKO HEOAAroNpUATHLIX aKTo-
POB AECTBYIOT O4HOBPEMEHHO.

CylLecTBylOT onpeaenéHHble ¢aKTopbl pUCKa ANS PasBUTUA
0OCO, KoTopble HEBO3MOMXKHO MOMHOCTBIO UCK/HOUUTDL U3-33 UX BPOMK-
[EHHOTO XapakTepa unu ocobeHHoCTel opraHusma. K Takum dakTto-
paM OTHOCATCA KpaHWodaumabHble aHOMaNUKM, HeWpOMbILIEYHble
PaccTpoCTBa, AUCOYHKLMM UMMYHHON CUCTEMbI M FEHETUYECKME
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measures. Among those that use pneumococcal vaccines, 114
countries utilize PCV13, 26 countries use PCV10, and 7 coun-
tries employ a combination of both PCV10 and PCV13 [9]. When
countries decide to include PCV in their immunization schedules,
they consider not only the efficacy, effectiveness, and safety of
the vaccines but also several other factors. These include the geo-
political situation, the level of socioeconomic development, the
specifics of the national healthcare system, the availability of fi-
nancial resources to support vaccination, the incidence of related
diseases, and the economic and strategic benefits of alternative
methods. These factors play a crucial role in shaping and adapting
vaccination policies [10, 11].

Studies indicate that PCVs, although targeted at a limit-
ed number of serotypes causing otitis media, can prevent early
episodes and complications [12]. Some systematic reviews have
documented a reduction in the incidence of AOM due to the use
of PCVs [13, 14]. However, these reviews did not consider the re-
sults of observational studies, which necessitates synchronizing
two types of data: efficacy and effectiveness assessments. Con-
trary to expectations, the effect of vaccine use was ambiguous:
the overall incidence of AOM remains high, and the recorded re-
duction in the incidence rate is less than expected [15]. Key fac-
tors reducing the effectiveness of PCVs include the phenomenon
of serotype substitution, when pneumococcal serotypes not in-
cluded in the vaccine begin to dominate, and the discovery that
non-encapsulated strains of Streptococcus pneumoniae cause a
significant number of AOM cases. Additionally, the limited use
of influenza vaccines and variations in their effectiveness across
influenza seasons significantly reduce the potential of these vac-
cines to prevent AOM [16, 17].

In addition to vaccination, several other preventive strate-
gies have been developed to combat AOM, but none are unam-
biguously effective for all children. Moreover, in some cases, de-
finitive evidence of their effectiveness remains to be seen [11].
Suggested recommendations include reducing or eliminating en-
vironmental factors contributing to viral upper respiratory tract
infections and AOM. These factors include exposure to second-
hand smoke, high population density in residential areas, living
in areas with polluted air, use of pacifiers, lack of breastfeeding,
and starting daycare early [18]. Despite the potential benefits of
such preventive measures, their practical implementation may be
complex, mainly when several adverse factors act simultaneously.

Certain risk factors for the development of AOM cannot be
excluded entirely due to their congenital nature or host-related
factors. Such factors include craniofacial anomalies, neuromus-
cular disorders, immune dysfunctions, and genetic mutations.
The impact of these conditions on the risk of developing AOM
remains significant, and addressing or minimizing them is often
difficult. In this context, the potential role of vitamin D as a pre-
ventive agent against AOM is particularly noteworthy. Research
suggests that vitamin D is crucial in modulating innate and adap-
tive immune responses, which may make it an essential factor in
preventing infectious diseases, including AOM. Additionally, a link
was found between low vitamin D levels and a higher risk of de-
veloping AOM [19]. This finding supports the hypothesis that this
vitamin may play a preventive role.

A Cochrane review of 16 randomized controlled trials pro-
vided critical data on the effectiveness of probiotics in preventing
AOM. According to this review, probiotics may effectively reduce
the risk of developing AOM (OR=0.77; 95% Cl 0.63-0.93). Howev-
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MyTaLuuKn. BansHue 3Tux ycnosuid Ha puck passutna OCO ocTaétes
3HAUMTENBHbLIM, U UX KOPPEKLMA MU MUHUMMU3ALLMA YacTO BbIXOAUT
32 PaMKM BO3MOXKHOTO. B 3TOM OTHOWEHWM 0COBEHHO MHTEPECHOM
npeacTaBAseTcs posib BUTamMmHa D Kak NpodunakTMYeckoro cpeacTsa
npotne OCO. CornacHo nccnefoBaHnAM, BUTaMUH D nrpaet BaxHyto
PONb B MOZYNALMK KaK BPOKAEHHOTO, TaK U aAanTUBHOTO MMMYHHBbIX
OTBETOB, YTO MOKET Ae/1aTb €ro 3HaUYMMbIM 3/IEMEHTOM B NPEA0TBPA-
LEeHUN MHOEKLMOHHDBIX 3ab601eBaHui, BKtoYaa OCO. [ononHuTenb-
HO, 0BHapYKeHa CBA3b MEKAY HU3KMMM YPOBHAMM BUTaMMHa D 1 no-
BbILLEHHbIM pUcKom passuTia OCO [19], uTo noaepK1BaeT rmnoTesy
0 NOTeHLMaNbHOM NPOGUNAKTUYECKOM PO/IU STOTO BUTAMMHA.

KoKpaHoBCKMIN 0630p, OXBaTbiBAlOWMI pe3ynbTatbl 16 paH-
[OMM3MPOBAHHbIX KOHTPONMPYEMbIX WCCAEeL0BaHUIA, MpPesoCTaBuA
Ba)KHble [aHHble O MNOTEHLMaNbHON 3PPEKTUBHOCTM MPOOUOTMKOB
B npodunaktnke OCO. CornacHo aTomy 0630py, NPOBUOTUKM MOTyT
6bITb 3P bEKTUBHBI B CHUNKEeHUM pucka pa3sutua OCO (OP=0,77; 95%
[N 0,63-0,93). OaHaKo 3HaUYMMOCTb WX BO3AENCTBUA HabaoAanach
NPENMYLLECTBEHHO Y AeTeN, He NPEAPACMNONONKEHHbIX K YHaCTOMY BO3-
HuKHoBeHuto OCO (OP=0,64; 95% M 0,49-0,84). B T0 Ke Bpems ans
fetel ¢ peunamsupytowmm OCO 3HAUNUTENIBHOTO YYYLIEHUA COCTOA-
HWs 0BHapyKeHo He 6bino (OP=0,97; 95% AW 0,85-1,11) [20].

3T pe3ynbTaThl YKa3biBAKOT Ha HEOOXOAMMOCTb KPUTUYECKOTO
OCMbIC/IEHMA U OCTOPONKHOCTU MPU MHTEPNPETALLMM BbiLLEYNOMAHY-
TbIX aHHbIX. B YAaCTHOCTM, OHM YKa3bIBAOT Ha TO, YTO MPOBUOTUKM
MOryT 6bITb NOME3HbI B ONPEAENEHHbIX NOArPYNMaXx NaLMeHToB, B TO
BPeMA Kak Ux 3GPeKTUBHOCTb B LUMPOKOM MacLuTabe y feTel ¢ pas-
JIMYHON NpeapacnonoeHHocTbio K OCO ocTaétca nog Bonpocom. Ta-
KM 0bpasom, ansa 6onee TOUHOro NOHMMAHWA BKNa4a NPobMOTHKOB
8 npegoTepaLyeHme OCO TpebyeTca nposeseHNe AabHENLWINX UCCNe-
[0BaHWA. BO3MOXKHO, B 3TUX UCCNEA0BAHNUAX CNEAYET YUNUTbIBATb MH-
AVBUIYyaNbHble 0COOEHHOCTM NaLMEHTOB M pa3sHOObpasMe CoCTaBoB
MCMONb3YyeMbIX MPOBUOTUYECKMX CPEACTB.

Jleyuenne OCO

XoTa 6onblMHCTBO 3nm3opo8 OCO M3neymBaeTca camonpous-
BOJIbHO B TEYEHUE HECKOIbKUX AHEN, B OTAEMbHbIX C/Iy4asnx npume-
HeHne MeAVMKaMEHTO3HOW Tepanuu CTaHOBMTCA HeobXxoauMMbIM AnA
YCKOPEHWA BbI3LZOPOBAEHNA Y MUHUMM3ALMU PUCKA Pa3BUTMA OC-
NOKHEHWM, Takmx Kak ICO v nepdopaumna bapabaHHON NepPenoHKu.
Bonee cnoxHbiMu ocnoxHeHuAMM npu OCO ABNAIOTCA MaCTOUANT,
OTOAHTPUT y feTell MEPBOrO roAa M3HU, MEHUHMUT, abcuecc mMosra
W napanvy nuuesoro Hepsa [21]. YacToit mpuUMHOW BO3HWMKHOBE-
Hua OCO saBnsaeTca GakTepuanbHas MHPEKLMA, KOraa B OpraHu3me
aKTUBM3MPYIOTCA TaKuWe naToreHHble GakTepuw, Kak Streptococcus
pneumoniae, HeTunupyemble LWTaMmbl Haemophilus influenzae,
Moraxella catarrhalis v Streptococcus pyogenes. 3T0 06CTOATENLCTBO
TpebyeT 0coboro BHUMaHUA K BblbOpy aHTMOMOTMKOTEPANUM, MpU
KOTOPOM HeobX0AMMO yYMTbIBaTb BO3MOMKHbIE MATOreHbl U WX 4yB-
CTBUTE/IbHOCTb K aHTMBUOTMKaM [22, 23]. OcobeHHO BayKHO OTMETUTD,
4TO BCTPEYAEMOCTb Streptococcus pyogenes MOXKeT 3HaUUTeNbHO pa3-
JINYaTbCA B 3aBUCMMOCTU OT reorpaduyeckoro permoHa, 4to aesnaet
MHTErpaLmio JI0KaNbHbIX 3MNUAEMUONOTMYECKUX AaHHbIX B MpoLLece
NPUHATUA PeLleHU OTHOCUTENIbHO aHTUMOWMOTUMKOTEpAnuK KpaiHe
BaXKHOM.

MpumeHeHne aHTOMOTHKOB B NeveHnn OCO onpaBaaHo Ha oc-
HOBE WX [0Ka3aHHOW 3dEKTUBHOCTM NPOTWB OCHOBHbIX MATOreHOB,
BbI3bIBAOLLMX AaHHOE 3aboneBaHue. Tem He MEHeE, B YCIIOBUAX YCU-
NvBatoLLeica npobnembl aHTUBMOTUKOPE3UCTEHTHOCTU U, Y4UTbIBas
noTeHUManbHble nobouHble 3ddEKTbl aHTMOMOTUKOTEPANUM, BaKHO
CTPOro NPUAEPKMBATLCA NPUHLMNE 06OCHOBAHHOCTM NMPY HA3HAYeHUM
QHTMBMOTUKOB. B 3TOM OTHOLLIEHUM MHOTME MeaMLMHCKMe obLiecTBa
NOAYEPKMBAOT HEOBXOAMMOCTb TLLATENBHOMO 0TOOPA NaLMEHTOB, ANs

er, the significance of their effect was observed mainly in children
not predisposed to frequent AOM (OR=0.64; 95% Cl 0.49-0.84).
At the same time, for children with recurrent AOM, no significant
improvement in the condition was found (OR=0.97; 95% Cl 0.85-
1.11) [20].

These results emphasize the importance of careful interpre-
tation of the data. Specifically, they suggest that probiotics may
benefit certain subgroups of patients, but their overall effective-
ness in children with varying susceptibility to AOM is still uncer-
tain. Therefore, more research is needed to better understand
probiotics' role in preventing AOM. Future studies should consid-
er individual patient characteristics and the diverse compositions
of the probiotic products.

Treatment of AOM

Most episodes of AOM are self-limited and resolve within
a few days. However, in some cases, medication may be need-
ed to accelerate recovery and reduce the risk of complications,
such as OME and tympanic membrane perforation. More severe
complications of AOM can include mastoiditis, otoantritis in in-
fants, meningitis, brain abscess, and facial nerve paralysis [21].
Streptococcus pneumoniae, non-typeable strains of Haemophilus
influenzae, Moraxella catarrhalis, and Streptococcus pyogenes
are the most frequently isolated pathogens in patients with AOM
that become active in the body. This situation requires careful
consideration of antibiotic therapy choices, considering potential
pathogens and their antibiotic sensitivities [22, 23]. Notably, the
incidence of Streptococcus pyogenes can vary significantly across
geographic regions, making integrating local epidemiological data
into antibiotic decision-making critical.

The use of antibiotics in the treatment of AOM is justified
based on their proven efficacy against the main pathogens caus-
ing this disease. However, in the context of the increasing prob-
lem of antibiotic resistance and considering the potential side
effects of antibiotic therapy, it is crucial to adhere strictly to the
principle of evidence-based prescription of antibiotics. In this re-
gard, many medical organizations emphasize the need to careful-
ly select patients for whom prompt initiation of antibiotic ther-
apy is considered critical. Particular attention should be paid to
identifying children at high risk of complications or with severe
AOM since delay in treatment can lead to serious negative conse-
quences for their health [22, 23]. This approach not only protects
against the development of severe complications but also helps
to contain the emergence of antibiotic resistance, minimizing un-
necessary use of antibiotics. Antibiotic therapy is critical to treat-
ing AOM, especially in severe or complicated disease cases. The
decision to prescribe antibiotics should be based on a careful as-
sessment of the clinical picture, including symptoms, patient age,
and laterality of involvement.

Suppose the patient has severe otalgia or high body tem-
perature (39°C and above). In that case, antibiotics are recom-
mended regardless of the patient's age and whether one ear or
both are affected by the infection [21, 22]. This therapy method
helps to speed up the recovery process, eliminate the clinical
symptoms of the disease, and minimize the risk of complications
such as OME and tympanic membrane perforation. In more se-
vere cases, it also helps to prevent the development of complica-
tions such as mastoiditis, meningitis, and others.

In children aged 6 to 23 months with bilateral AOM, anti-
biotics are recommended even in the absence of overt severe
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KOTOPbIX HE3aMeA/IMTENIbHOE HaYa0 aHTMBUOTUKOTEPaNUU CYMTAETCA
KpUTUYeCcKM BaHbIM. Ocoboe BHUMaHWe cneayeT yaenaTb BbIABAEHMIO
[leTel C BbICOKMM PUCKOM Pa3BUTUA OCTIOMKHEHWI, UM UMEIOLLIX TAXKE-
noe TeyeHne OCO, NOCKONbKY 3a/lePHKKa B JIEUEHUM MOXKET NPUBECTU K
CepbE3HbIM HETAaTUBHbBIM NOCAEACTBUAM ANA UX 380p0BbA [22, 23]. 3TOT
nozxoA 06ecneynBaeT He TO/bKO 3aLLMTY OT PA3BUTUA TAMKENbIX OCTIOK-
HEHWIA, HO M CMNOCOBCTBYET CAEPHKMBAHWUIO POCTA aHTUOMOTUKOPE3U-
CTEHTHOCTW, MUHUMM3UPYA HEHYKHOE NpPUMEHEHWe aHTUOMOTMKOB.
AHTUBMOTUKOTEPANUA ABIAETCA K/KOYEBLIM KOMMOHEHTOM JeYeHWA
0OCO, 0cobeHHO Korga peyb UAET O TAKENbIX MW OCNOKHEHHDBIX C/TyYa-
AX 3abonesaHua. PeleHne o Ha3HaYeHUM aHTUOMOTUKOB AOMKHO Ha-
31POBATLCA Ha TLLATENbHON OLEHKe KAMHUYECKOW KapTUHbI, BKIOYAA
CMMMTOMbI, BO3PACT NaLMeHTa M 0COBEHHOCTM 32601eBaHUS, TakMe Kak
OAHOCTOPOHHEE UM ABYCTOPOHHEE NOPaKeHHe.

MpyY HaYMK y NaLMeHTa MHTEHCUBHBIX Boneit B yxe (oTanruu)
b0 BbicOKoW TemnepaTypbl Tena (39°C 1 Bblle), Ha3HaYeHWe aHTU-
6VOTUKOB pekomeHA0BaHO 6e3 yuéTa Bo3pacta 60/1bHOMO M He3aBu-
CMMO OT TOrO, MOPAXKEHO /I UHPEKLIMOHHBIM NPOLLECCOM OHO YXO
unu oba [21, 22]. JlaHHbIM MeToZ Tepanum cnocobCTBYET YCKOPEHUIO
npoLecca BbI3JOPOBNEHNA, YCTPAHEHUIO KAMHWUYECKMX CMMNTOMOB
3260/1€BaHNA U MUHUMM3ALMM PUCKA BO3HUKHOBEHWA OC/OKHEHWI,
Takmx Kak 3CO v nepdopaumsa bapabaHHON nepenoHku. B bonee ce-
PbE3HbIX C/Ty4anX OH TaKXKe NOMOraeT NPesoTBPaTUTL PA3BUTHE TaKMX
OCNOXHEHWI, KaK MaCTOUANT, MEHVUHIUT U Apyrue.

[na neTein BO3pacTHOW KaTeropum ot 6 Ao 23 MecALes ¢ ABYCTO-
poHHMM OCO peKomeHZyeTcs Ha3HayeHWe aHTUOMOTUKOB Jaxe npu
OTCYTCTBMM BbIPAKEHHbIX TAXKE/bIX CUMMTOMOB. 3TO 00YCN0B/IEHO BbI-
COKUM PUCKOM bosiee TAKENOro TeueHUs B0Ne3HU U BO3MOXKHOCTbIO
pa3BUTHA OCNIOXHEHWI Npu agycTopoHHem OCO B AaHHO BO3pacTHOWM
rpynne. B cnyvae ogHoctopoHHero OCO y aetelt oT 6 40 23 mecsues,
a TaKkKe y AeTelt bonee cTapluero Bo3pacta, MOXKHO NPUMEHATb CTpa-
TErVI0 OXWUAAHWA C aKTUBHBIM HabaoAeHVEM, NPefOCTaBNAA BO3SMOMK-
HOCTb HayaTb aHTMOMOTUKOTEPANMIO MO3KE, eCIM COCTOAHUE pebEHKa
YXYALNTCA UK He ByaeT HabnoaaTtbes yaydLleHus B TedeHne 48-72
yacoB. Takoi Noaxos No3BonAeT M3bexwaTb HeHYKHOTO UCMO/b30BaHMA
aHTUBMOTUKOB U CHU3UTb PUCK PA3BUTUA aHTUOMOTUKOPE3UCTEHTHOCTH,
npu 3Tom obecneumsas BO3MOMHOCTb CBOEBPEMEHHOMO BMELLATE/b-
CTBa B C/ly4ae HeobX0AMMOCTU. AMOKCULMANIMH NPOAO/KAET OCTaBaTb-
A aHTUBMOTHMKOM NepBoro Bblbopa A1 nepsuyHoro fedeHns 0CO y
ZleTell 33 cYéT ero addeKTMBHOCTM NPOTUB Streptococcus pneumoniae,
KOTOpbIN ABNAETCA OCHOBHbIM BO3OyauTenem sToro 3abonesaHua u
4acTo accoLMMpyeTca C ero TAXENbIMM dopmamm [4]. B cnyyasx, Korga
AMOKCULMNIMH He AaéT pesynsTaToB Y 60bHbIX, KOTOpble MPUHUMA-
A ero B nocnesHue 30 AHeN, a TaKKe NPU HAUYUU THOMHOTO KOHB-
IOHKTMBMTA WK YacTbix peunamnsos OCO, He MOAJAIOLLMXCA IeYEHWIO
AMOKCULMNIMHOM, PEKOMEH/I0BAHO NPUMEHEHNE KOMBUHUPOBAHHbIX
NpenapaTos, HaNPUMepP aMOKCULMANMHA B COMETAHWUM C KNaByNaHOBOW
KMCNOTON. KnaBynaHoBas KMUC/IOTa AeWCTBYET Kak MHIMBWUTOp BeTa-nak-
Tamas, 3H3MMOB, NPOAYLMPYEMbIX HEKOTOPbIMK BaKTepuamu 4nia 3a-
LLMTbI OT aHTUOMOTUKOB NEHWLMAIMHOBOTO PAAA. ITO CoYeTaHMe NoBbl-
waeT 3GdEeKTUBHOCTb TepanuUm NPOTUB LIMPOKOTO CrekTpa baktepui,
BK/IOYan HeTa-NaKkTamasonpoayLmMpytoLye WTaMMbl, KOTOpblE MOryT
6bITb OTBETCTBEHHbI 33 peLMAnBbI AW Heyaaun nedeHna OCO. na na-
LIMEHTOB C HEMEPEeHOCMMOCTbIO MpenapaToB NeHULMIIMHOBOTO pPAAad
Heobxoaymo BblbpaTb boniee HGesonacHble U 3GPEKTVBHbIE anbTepHa-
TVBbI. B Takmx ciyyasx npepnaratoTca anbTepHaTUBHbIE aHTMOMOTUKM
u3 Knacca LedanocrnopurHoB, Takve Kak uedanHup, LednosoKkcvm,
uedypokecrm, Mbo LedTprakcoH [4]. 3T meanmKaMeHTbl UMEHT 06-
LUMPHDbIM CNEKTP AEMCTBMA U CNOCOBHBI 3ddeKTUBHO 6OPOTLCA € 60/1b-
LMHCTBOM B0o36yauTenein OCO. [N CHUMKEHMA BONEBbIX OLLYLLEHWIA U
JINXOPAAKM B ONO/IHEHUE K OCHOBHOMY JIEYEHUIO MOKHO NMPUMEHSATb
aueTamnHodeH unm noynpodeH.
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symptoms. This approach is due to the high risk of more severe
disease and the potential for complications with bilateral AOM in
this age group. In cases of unilateral AOM in children aged 6 to
23 months and older, a wait-and-see strategy (active surveillance)
can be used, providing the option to initiate antibiotic therapy lat-
er if the child's condition worsens or does not improve within 48
to 72 hours. This approach avoids unnecessary antibiotic use and
reduces the risk of developing antibiotic resistance while allowing
timely intervention if needed. Amoxicillin remains the antibiotic
of choice for the initial treatment of AOM in children due to its
efficacy against Streptococcus pneumoniae, which is the main
causative agent of this disease and is often associated with its se-
vere forms [4]. In cases where amoxicillin is ineffective in patients
who have taken it in the past 30 days or in the presence of puru-
lent conjunctivitis or frequent recurrences of AOM that are not
responsive to amoxicillin, the use of combination drugs, such as
amoxicillin in combination with clavulanic acid, is recommended.
Clavulanic acid acts as an inhibitor of beta-lactamases, enzymes
some bacteria produce to protect against penicillin antibiotics.
This combination increases the effectiveness of therapy against
a wide range of bacteria, including beta-lactamase-producing
strains that may be responsible for recurrences or treatment fail-
ures of AOM. For patients who are intolerant to penicillin drugs,
safer and more effective alternatives should be selected. Alterna-
tive antibiotics from the cephalosporin class, such as cefdinir, cef-
podoxime, cefuroxime, or ceftriaxone, are suggested [4]. These
medications have a broad spectrum of action and can effectively
combat most AOM pathogens. Acetaminophen or ibuprofen can
be used to reduce pain and fever in addition to the primary treat-
ment.

Despite established guidelines, approaches to treating AOM
remain the subject of professional debate. Research allows for
expanded approaches to treating AOM in particular clinical situ-
ations, suggesting modifications in antibiotic dosages and routes
of administration that differ from standard medical practices
[23]. In addition to standard methods, other pharmacological
approaches can be used to eliminate the infection and alleviate
symptoms [24]. Recurrent episodes of AOM, especially those as-
sociated with forming biofilms, represented mainly by nontypea-
ble strains of Haemophilus influenzae, are a challenge in clinical
practice. Antibiotic resistance is a serious threat to global health,
becoming one of the leading causes of death worldwide. One of
the key factors contributing to this problem is biofilms formed
by pathogenic microorganisms [25]. This phenomenon occurs
when bacteria within the biofilm are able to survive in the face of
high doses of drugs, using various adaptive strategies, leading to
their resistance and persistence. Current treatment approaches
often prove ineffective against such resistant forms, highlighting
the critical need to develop new, more effective treatments. In
this context, the need for an in-depth study of resistance mech-
anisms is recognized to develop strategies to improve antibiotics'
effectiveness. Using modern technologies and advanced medical
research methods opens opportunities for developing new ther-
apeutic agents. Studying the metabolic and physiological aspects
underlying biofilm adaptation and persistence may be vital to de-
veloping innovative treatment approaches. Thus, the most critical
task of the scientific community is to search for and study new
biologically active molecules that could effectively overcome the
problem of antibiotic resistance and provide new prospects in the
fight against infectious diseases [26].
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HecmoTpsa Ha Hannume YCTaHOBEHHbIX PEKOMEHAALMIA, NOAXO-
Abl K neyeHnto OCO npogonskatoT ObiTb NpeamMmeToM NpodeccuoHanb-
HOro obcyxaeHus. MccnefoBaHMA NO3BOMAIOT PACLUMPUTL MOAXOAbI
K neyeHnto OCO B 0COBbIX KAMHUYECKMX Cy4Yasx, Npeasaras usme-
HeHMA B f,O3MPOBKAX M CNOCObax NpUMeHEHNA aHTUBMOTUKOB, OTINY-
Hble OT CTaHAAPTHbIX MEeAMLMHCKMX NPaKTUK [23]. B fononHeHwe K
CTaHAAPTHBIM METOAAM MOTYT BbITb MCNONBb30BaHbI U Apyrue dapma-
KOMIOFMYECKMNE MOLXOAbl, HanpaBieHHble Ha YCTPAHEHWE UHEKLMM U
obneryeHne cumntTomos [24]. Peumamsupytolme anusogsl OCO, oco-
6eHHO accouumpyemble ¢ 0bpasoBaHMemM BMONNEHOK, NPeACTaBaEeH-
HbIX NMPEUMYLLECTBEHHO HETUNMPYEMbIMM WTamMamu Haemophilus
influenzae, ABNAOTCA CNOXKHOW 3afayell B KAMHUYECKON MPAKTUKE.
YCTOMYMBOCTb K aHTMOMOTMKAM MpeacTaBnseT coboit cepbesHyo
yrpo3y s robasbHOro 34paBOOXPAHEHNS, CTaB OAHON U3 BeyLLMX
NPUYUH CMEPTHOCTM N0 BCemy Mupy. OFHMM U3 KoUeBbIx GaKTopoB,
CNocobCTBYIOLMX 3TOM Npobneme, aBnatoTcA GUoNNEHKKU, bopmupye-
Mbl€ NaTOreHHbIMM MUKpPOOPraHmM3mamu [25]. 3tn 6uonnénkm obna-
[Al0T YHUKANIbHOW CMOCOBHOCTLIO BbIKMBATL B YC/I0BUAX MHOEKLMY,
NpUMeHss pa3HoobpasHble afanTMBHbIE CTPATErMM, YTO BEAET K UX
YCTOMYMBOCTU U NEPCUCTEHLMN. CyLLECTBYHOLLME NOAXOAbI K IEYEHNIO
4acTo OKa3blBalTCA HEIQOEKTUBHBIMM MNPOTUB TaKMX YCTOMUMBbLIX
bopm, NOAYEPKMBAA KPUTUYECKYHO HeobxoayMmMocTb B paspaboTke
HOBbIX, 60/1ee 3OPEKTUBHBIX METOAOB JieYeHUA. B 3TOM KOHTEKCTE
NPU3HAETCA HEeObXOAMMOCTb TyBOKOTO M3y4yeHUs MexaHU3MOB pe-
3UCTEHTHOCTM, YTODbI pa3paboTaTb CTpaTErMmn, CNOCOBHbIE YAYYLLIUTD
3G dEeKTUBHOCTb aHTMOMOTUKOB. Mcnoib30BaHME COBPEMEHHDBIX TEX-
HO/IOMUIA M NepesoBbIX METOA0B MEAMULMHCKMX UCCNea0BaHMM OTKPbI-
BAET BO3MOXKHOCTU A9 CO3[aHWS HOBbIX TepaneBTUYECKMX areHToB.
M3yyeHne MeTabosMuecknx 1 GU3M0I0TMYECKMX acreKTOB, NEKaLLMX
B OCHOBE aAanTaLymn U NepcucTeHLMU BUONNEHOK, MOXKET NpesocTa-
BUTb K/IHOY K pa3paboTke MHHOBALMOHHbIX NOAXOA0B K NeYeHuto. Ta-
KM 06pa3om, BaXKHeWLeN 3a4a4eit Hay4HOro coobLLecTsa ABAsSETCA
MOWCK WM WUCCNEe0BaHME HOBbIX BMOMOTMYECKM AKTUBHbBIX MONEKYN,
KoTopble MoK Bbl 3pdeKTUBHO NpeosoneTb npobaemy ycTonymso-
CTW K aHTUOMOTMKaM 1 06ecneynTb HOBblE NEpPCneKTUBbI B bopbbe ¢
MHOEKLMOHHbIMM 3a601eBaHNAMM [26].

B nowckax HOBbIX MeTogoB nedeHns OCO 6bina npeanokeHa
naea UCnonb30BaHWUA aHTMOMOTUKOB, CMOCOBHbIX MPOHUKATL CKBO3b
BOCMaNIEHHY!0, HO Lieyto 6apabaHHyto NepenoHKy 415 LOCTaBKM B Mo-
NIOCTb CPEAHEro yxa 103, NPEBOCXOAALUMX MUHUMANBbHYIO MHIMBUPY-
FOLLLYHO KOHLIEHTPALMIO ANA MHOULMPYIOLLMX OPraH13MOoB. B aTom na-
He pa3pabaTbIBatOTCA HAHOTEXHONIOMMYECKME LOCTAaBOYHbIE CUCTEMDI,
BK/1H04as HAHOBE3MKY/Ibl M HAHONIMMOCOMBbI, 3aMO/IHEHHbIE B KaYecTBe
AKTUBHbIX KOMMOHEHTOB HTOPXMHONOHAMM, KOTOPbIE NOKa3anu obe-
LaoLLMe pe3yabTaThl B SKCNEPUMEHTAIbHBIX MOAENAX HA KUBOTHbIX.
HecmoTpsa Ha 3HaUNUTENbHBIV MHTEPEC UCCNEA0BATENbCKOTO COObLLe-
CTBa K 3TUM MHHOBALLMAM, 3TN TEXHONOMMM NMOKA HAXOAATCA HA PAHHMX
CTaguax paspaboTkM M eLé He roToBbI K LMPOKOMY KJIMHUYECKOMY
npumeHeHuto B nedeHmn OCO [27].

9KCCYAATUBHbIN CPEAHUN OTUT

3CO - 310 3aboneBaHMe, XapaKTEPU3YHOLLEECA MEAJIEHHBIM,
MOBTOPAIOLLMMCA BOCMANNTENbHBIM NPOLECCOM B CPeAHEM yXe, Npo-
TeKatoLym 6e3 GopMMPOBAHMA THOMHOTO 3KccyaaTa. ITO COCTOAHME
COMPOBOMKAAETCA HAKOMNIEHUEM CEPO3HO-CNU3UCTOMN KMUAKOCTU B ba-
pabaHHOM NONOCTU M KNETKaX COCLEBUAHOIO OTPOCTKa. [laHHoe 3abo-
NleBaHue U3BECTHO NOJ, Pa3/IMYHbIMU HAMMEHOBAHWAMM, TaKUMU KaK
CEKPETOPHbIN CPeaHUA OTUT, HETHOMHbIN CPEeLHUI OTUT U KKelKoe
yXo». B aHrN0A3bIYHOW MeAWLMHCKON nuTtepaType ero o6o3Havatot
TepmuHamu «otitis media with effusion» u «glue ear» [28]. Cnyyan 3CO
yallle BCTPeYatoTcA Cpeay AETCKOro HaceneHus, Yem cpesm B3pocioro

In the search for new treatments for AOM, the idea of using
antibiotics that can penetrate the inflamed but intact eardrum
to deliver doses to the middle ear cavity that exceed the mini-
mum inhibitory concentration for infecting organisms has been
proposed. In this regard, nanotechnological delivery systems are
being developed, including fluoroquinolones as active compo-
nents loaded into liposomes and liquid-polymer vesicles, which
have shown promising results in experimental animal models.
Despite considerable interest in these innovations from the re-
search community, these technologies are still in the early stages
of development. They are not yet ready for widespread clinical
use in the treatment of AOM [27].

OTITIS MEDIA WITH EFFUSION

OME is a disease characterized by a slow, recurring inflam-
matory process in the middle ear, occurring without the forma-
tion of purulent exudate. This condition is accompanied by the
accumulation of serous-mucous fluid in the tympanic cavity and
mastoid cells. It is also called serous or secretory otitis media
(SOM) and "glue ear" [28]. OME is more common among children
than among adults. It was found that almost 90% of children un-
der four years of age at least once encountered this pathology,
which can cause hearing loss. Due to its vague clinical picture, it
is difficult to establish the exact prevalence of OME since there
are specific difficulties in diagnosing this disease. According to
literature sources, the incidence of OME among children under
1 year of age is about 50%, and by the age of two, this propor-
tion increases to 60% and higher [29]. OME is characterized by
the accumulation of serous or mucous exudate in the middle ear
cavity, which leads to hearing impairment. This type of otitis of-
ten develops due to viral or bacterial infections of the upper re-
spiratory tract. OME is sometimes called "silent" otitis because it
tends to proceed without apparent symptomes. It is significant for
infants and preschool children, in whom the absence of obvious
signs of acute inflammation can delay diagnosis. Noticeable hear-
ing problems and delays in speech development often become
the first signs of the disease in children. OME, which contributes
to hearing loss, can negatively impact the child's behavior and
complicate his or her learning, development of speech skills, and
social adaptation [30]. Individuals with pre-existing craniofacial
disorders or abnormalities are at exceptionally high risk of devel-
oping complications of OME. However, there is also a significant
risk in individuals without other medical problems. It should be
emphasized that even in cases of chronic OME, spontaneous im-
provement sometimes occurs without subsequent negative con-
sequences. This ability of OME to resolve on its own has given
rise to considerable debate among specialists regarding treat-
ment methods. Clinical practice often differs significantly from ex-
pert recommendations regarding medical and surgical approach-
es to treating OME [31]. Therapy of patients with OME requires a
comprehensive and consistent approach that should be based on
the stage and characteristics of the disease and aimed at elimi-
nating its causes. In modern medical practice, there is a tendency
for excessive use of drugs not recommended by official clinical
guidelines, both by pediatricians and otolaryngologists. In addi-
tion, recommendations for tympanostomy and adenoidectomy
are not always followed [28]. However, it is crucial to recognize
that current guidelines may not always provide clear treatment
recommendations for each case, highlighting the need for an in-
dividualized approach to treating OME.
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HaceneHus. bblno yctaHoBeHo, Yto nout 90% AeTeit B nepuog, Ao
YeTbIPEXNETHErO BO3PaCTa XOTA Obl pa3 CTa/IKMBA/ZIUCL C 3TOM NATONO-
rMeW, KOTOpas MOMKET CTaTb MPUYMHON CHUMKEHUA CyXa. TOUHBIN ypo-
BeHb pacnpocTpaHéHHOCTK ICO yCTaHOBUTL CIOXKHO, TaK Kak MMetoTcA
onpeaenéHHble TPYAHOCTU C AMArHOCTUKON aHHOTO 3a601eBaHNs, YTo
06YCN0B/IEHO €ro CTEPTOW KAMHUYECKOW KapTUHOW. Mo AaHHbIM nTe-
paTypHbIX UCTOYHMKOB, Cpeam AeTel Ao 1 roga YactoTa BCTPeYaeMoCTm
3CO cocrasnsaet okono 50%, a K ABYXNETHEMY BO3pacCTy 3Ta 40N1A YBENU-
umBaeTcs 4o 60% v Bbliwwe [29]. 9CO xapaKTepusyeTcs HaKoMIeHNeM ce-
PO3HOIO M/IN CIMZMCTOrO 3KCCYAaTa B NONOCTU CPEAHErO YXa, YTO BeAET
K HapyLWeHMAM cyxa. YacTo STOT BMZA OTUTa Pa3BMBAETCA BCIEACTBUE
BMPYCHBIX UM BaKTepPUabHbIX MHPEKUMIA BEPXHUX AbIXaTeNbHbIX My-
Tel. 3CO MHOrga HasbIBAOT «TUXMMY» OTUTOM M3-3a €r0 CKIOHHOCTM
npoTeKaTb 6e3 ABHbIX CUMMTOMOB, OCOOEHHO BaXKHO 3TO A/ AeTel
PYAHOTO M AOLIKOMbHOMO BO3PACTa, Y KOTOPbIX OTCYTCTBUE O4EBUAHBIX
MPW3HAKOB OCTPOrO BOCNANEHUA MOXKET NPUBECTM K 33[epiKKe B Ana-
FHOCTMPOBAHUW. 3aMeTHble NPOBAEMBI CO CTIYXOM W 33JEPHKM B pas-
BWTWM PEYM YaCTO CTAHOBATCA NEPBLIMM CUTHANAMM O 3ab0NeBaHUM Yy
Masbiwei. ICO, cnocobCTBYIOWMI CHUKEHWIO CNYXa, MOXKET OKa3aTb
OTPUL,ATENIbHOE BIMAHWUE HA NOBEAEHNE PEOEHKA, a TaKKe 3aTPYAHUTD
€ero obyyeHve, pasBuTMe PEYEBbIX HABBIKOB 1 COLMA/IbHYIO aAanTaLmio
[30]. Mua c npeagapuUTENBHO MMEIOLLMMMCA PACCTPOMCTBAMM MU aHO-
MasMAMM KpaHWodaLmMaabHOTO OTAENA NOABEPIKEHBI OCOBEHHO BbICO-
KOMY PWCKY BO3HWKHOBEHWA OCNOXHEHMIH ICO, XOTA 3HAYUTENbHbIN
PUCK NPUCYTCTBYET M Y L, 6e3 ApYrvx MeauLMHCKMX npobnem. Cneay-
€T NoAYEePKHYTb, YTO AarKe B Cay4anx XxpoHuyeckoro 3CO nHorza npowc-
XOOMT CaMOMNPOU3BO/IbHOE Y/IyYLIEHWE COCTOAHMA 6e3 nocnesyowmx
HeraTMBHbIX NocneacTBuiA. 3ta cnocobHocTb ICO K camocToATeENbHOMY
Pa3peLLEHMIO BbI3bIBAET CEPbE3HbIE 0OCYKAEHNUA CPELM CNELMANNCTOB
Mo NOBOAY METOAO0B /leYeHUA. B KIMHMYECKOW NpaKTUKe HepeaKo Ha-
611043EeTCA 3HAUMTENIbHOE OT/IYME OT PEKOMEHZALMI 3KCMepToB no
MCMNOb30BAHMI0 MEAVMKAMEHTO3HbIX M XMPYPIUYECKMX MOAXOLOB B Te-
panun 3CO [31]. Tepanua naupeHToB ¢ 3CO TpebyeT KOMMIEKCHOTO U
nocnea0BaTeIbHOMO NOAX0AA, KOTOPbIV LOMKEH OCHOBbLIBATLCS Ha CTa-
AWK 1 0cobeHHOCTAX 3ab0/1eBaHMA, A TaKkKe HALENEH Ha YCTpaHeHWe
€ro Npu4mnH. B coBpeMeHHON MeANLMHCKOM NPaKTUKE CYLLEeCTBYET TeH-
[AEHUMA K Ype3mepHOMY NPUMEHEHMIO IEKaPCTBEHHDBIX CPEACTB, HE pe-
KOMeHA,0BaHHbIX OPULMANBHBIMM KAMHUYECKUMM PYKOBOLCTBAMM, KaK
€O CTOPOHbI NEAMATPOB, Tak M OTONAPUHION0roB. Kpome Toro, He Bceraa
cobntofakoTCH PEKOMEHAALIMM NO NPOBEAEHUIO TUMNAHOCTOMUM U aje-
HoToMMK [28]. Tem He MeHee, Ba*KHO OCO3HaBaTb, YTO AEUCTBYHOLLME
PYKOBOZCTBA He BCEra MOryT NPeaIoKuUTb YETKME PEKOMEHIALMM MO
NIEYEHUNIO ANA KaXKA0r0 KOHKPETHOTO C/y4as, YTo NOAYEPKMBAET HEOO-
XOAMMOCTb MHAMBUAYANM3NPOBAHHOTO NoaxoAa B Tepanum 3CO.

Ona petein, nepexmBlmnx nepsbii anmsog 3CO, yéTko onpe-
[eNeHo, YTO OHM JO/KHbI OCTaBaTbCA NOA MEAULMHCKMM Habatoae-
HUEM C LeNbl0 OMMUAAHUA eCTECTBEHHOTO YNYYLUEHMA COCTOAHMA B
TeyeHne TPEx mecAues. HekoTopble nccnepoBaTenn NoaYEpKMBatOT
3QEKTUBHOCTb KOHCEPBATMBHOTO IEYEHMA HA PaHHKMX cTaamax ICO.
Takoi noaxop, BKAOYAET B cebs MeaMKaMEHTO3HOE ieyeHne U du-
310TepaneBTUYECKME METOAbI, HAaNPaBAEHHbIe Ha yay4lleHue cocTo-
AHUA CTPYKTYP CPEAHEro yxa M HOCOIMOTKKU. B ONONAHEHWE K 3TOMY
MCNONb3YIOTCA METOAbI NPOAYBAHUA CYXOBbIX TPYO, ayTOMHOAALMMK,
MHeBMOMAcCaXKa M MecTHoW bapoTtepanuu (Bakyym-Tepanus) 6apa-
6aHHbIX NepenoHoK [32]. B To ke Bpems, Apyrue CreLmanucTsl Bbi-
CKa3blBaOTCA NPOTUB UCMONb30BAHNA MEAMKAMEHTO3HOTO IEYEHMS,
BKJ/IOYALOLLLETO CTEPOMAbI, aHTUOUOTUKM, AHTUTUCTAMMHHbIE CPEACTBA
WU [EKOHreCTaHTbl, YKa3biBask Ha COMHUTE/NbHYIO 3PEKTUBHOCTb
TaKMX MPenapaToB C KAMHUYECKON TOUKM 3pEHMA U NOTEHLMANbHDIN
PUCK NOBOYHBIX 3D DEKTOB, a TaKKe Ha UX HECOOTBETCTBME KPUTEPUAM
3KOHOMMYecKoi addekTuBHOCTH [33]. Pag aBTOpOB OTMeYaeT adpdek-
TUBHOCTb NMPUMEHEHWUA METOAA ayTOMHOAALMK [34]. B meanUMHCKON
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For children who have been affected by the first OME epi-
sode, it is recommended that they should be followed up to wait
for clinical improvement within three months. Some researchers
emphasize the effectiveness of conservative treatment in the early
stages of OME. This approach includes drug therapy and physio-
therapy methods to improve the condition of the middle ear and
nasopharynx structures. Additionally, techniques such as blowing
out the auditory tubes, autoinflation, eustachian tube massage,
local barotherapy, and microsuction ear cleaning are utilized [32].
Some specialists argue against the use of drug therapy, including
steroids, antibiotics, antihistamines, and decongestants. They high-
light the questionable effectiveness of these medications from a
clinical perspective and the potential risks of side effects. Addition-
ally, they note that these treatments may not meet the criteria for
cost-effectiveness [33]. Several authors highlight the effectiveness
of the autoinflation method [34]. The medical literature debates
the criteria for choosing conservative and surgical treatment op-
tions. The guidelines regarding the appropriate timing for surgical
intervention in children with persistent or recurrent OME remain
controversial. Specifically, recommendations can vary for children
who have had three or more episodes of OME within six months
or four or more episodes over a year, mainly if at least one of these
episodes occurred within the last six months. In such cases, myrin-
gotomy and tympanostomy tube placement may be recommend-
ed based on audiometric data, considering the child's individual
characteristics and hearing impairment. Physicians are given con-
siderable freedom in choosing a treatment method, allowing them
to adopt the case-based approach [35]. The appropriateness and
effectiveness of specific treatment methods continue to cause
debate among medical specialists. Differences in treatment effec-
tiveness may be due to several factors, including the patient's age
at diagnosis, frequency of respiratory infections, and attendance
at preschool facilities. The criteria for identifying a group of chil-
dren for whom surgical treatment is indicated intervention have
not yet been determined. According to recent studies, the effect
of using tympanostomy shunts is limited by the time they remain
in the tympanic cavity [36]. However, premature tube extrusion of-
ten occurs after a few months; no data supports their long-term
effectiveness. Studies have shown that positive changes in hearing
in children after tympanostomy tube placement are only record-
ed in the first three months after surgery. However, after a year or
two, the results become comparable to those of children who did
not undergo such treatment. No significant improvements in the
long term were recorded in parameters such as hearing function,
speech development, cognitive function, and behavior. In addition,
using tympanostomy tubes is associated with certain risks of side
effects. These include otitis, myringosclerosis, atrophy, atelectasis,
or eardrum retraction, which was observed in many patients after
surgery [37].

Given that existing treatments for OME are not effective
enough, there is a pressing need for more in-depth research and
the development of new therapeutic approaches. First and fore-
most, the focus should be on strategies to reduce the incidence
of OME, which will help reduce its prevalence. Additionally, a
more in-depth analysis of the causes and conditions that contrib-
ute to the development of OME may pave the way for developing
more targeted and effective treatments for this disease. In this
context, particular attention should be paid to reassessing the
use of drugs such as antibiotics, steroids, and antihistamines. Re-
lapses of OME or its chronic form are common in children who
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NUTEpPaType aKTUBHO 06CYKAaeTcA BONPOC O KpUTepUAX BbIbopa Mex-
[ly KOHCEepBaTUBHbIM U XMPYPruyeckum neveHnem. KoHKpeTHble pe-
KOMeHAaLMM No XMPYpPruyeckoMy BMeLLaTeNbCTBY ANA feTei ¢ nep-
cucTUpyroWwmm nam peumnamnsupyowmm ICO, Takme Kak Haandme Tpéx
3MNM3040B B TEYEHME NOCAEAHUX LUECTU MECALLEB UM YeTbIPEX 3NK30-
[I0B 33 NOCNeAHWUIA TOf, C KaK MUHUMYM OHWUM 3NWU3040M B Nocnes-
HUe LWecTb MecALEB, He BCeraa YETKo onpeneneHbl. B Takmx cayya-
AX MUPUHTOTOMMA U YCTaHOBKA TUMMAHOCTOMMYECKMX TPYOOK moryT
PEeKOMEeH0BaTbCA Ha OCHOBE ayAVOMETPUYECKUX AAHHbIX, MPU 3TOM
YYUTBIBAOTCA MHAMBUAYANbHBIE 0CODEHHOCTU pebEHKa 1 0bLan Kap-
TWHA CNYXOBbIX HapyLUeHWI. Bpauam npesocTaBafeTca 3HauuTeIbHas
cBoboza B BbIbOpe MeToza leYeHuns, N03BONAA afaNTUPOBATh NOAXOZ,
K KaXKZoMy KOHKpeTHoMy cnydato [35]. Bonpoc o uenecoobpasHocTu
1 3GPEKTUBHOCTU NPUMEHEHUA ONpesenéHHbIX MeTOLOoB /ieyeHus
NPOSO/MKAET BbI3bIBATb ANCKYCCUM CPEAN MEAMLMHCKMUX Creuvanm-
cToB. Pasnnunsa B aGPEeKTUBHOCTM Ie4eHNs MOTYT BbiTb 0DYC/I0BNEHDI
pAaoM GaKTopoB, BK/OYAA BO3PACT MaLMEHTa BO BPeMA YCTaHOB-
NIeHUA AMarHo3a, YacToTy PecrnnpaTopHbiX MHGEKLMA U nocelieHve
[OLWKONbHBIX yupexaeHuit. Kputepum ana BblaeneHvs rpynnbl fe-
Tell, KOTOPbIM MOKa3aHO XMPYPruyeckoe BMeLIaTeNbCTBO, MOKA YTO
onpegeneHbl He Bbian B NosHoW mepe. CoracHo NOCAeAHUM vccre-
[10BaHMAM, 3QGEKT OT UCNONb30BaHMA TUMMAHOCTOMUYECKMX LLIYHTOB
OrpaHW4YMBaETCA BPpeMeHEM WX HaxoxaeHua B bapabaHHoW nonoctu
[36]. Tem He meHee, 3TW YCTPOMCTBA 3a4acTyHO BbINAZatoT CNyCTA He-
CKOJIbKO MECALLEB NOC/IEe YCTAHOBKU, U AaHHble, NOATBEPHKAAIOLLME UX
[0nrocpoyHyto 3GpOeKTUBHOCTb, OTCYTCTBYIOT. MccneoBaHMA NOKa3a-
JIWA, 4TO NMONONKUTE/bHbIE U3MEHEHUA B C/TyXe fieTeli NoCae YCTaHOBKM
TUMMAHOCTOMMUYECKHMX LLYHTOB 3aMKCUMPOBaHbI TObKO B NepBble TPy
MecALa nocne onepaumn. OgHaKo Yepes rof, UM Aga pesy/bTaThbl CTa-
HOBATCA CONOCTaBMMbI C JAHHBIMM [IeTel, KOTOPbIM TaKoe IeYeHne He
npoBoAMnock. He 6b110 3adUKCMPOBAHO 3HAUUTE/BHBIX YYULLIEHWI
B [0NTOCPOYHO NepcnekT1Be No TakMm napameTpam, Kak GyHKuuA
CNyXa, Pa3BUTUE PeYn, KOTHUTKBHbIE GYHKLIMK 1 noBeaeHne. Kpome
TOro, NPUMEHeHUe TMMNAaHOCTOMUYECKUX LLIYHTOB COMPAMEHO C onpe-
[eNéHHbIMM PUCKaMM BO3HWKHOBEHMA NOBOYHbIX apdekToB. Cpeaun
HWUX — OTWUT, MUPUHIOCKNEPO3, aTpoPuA, aTeNeKkTas Uan peTpakumua
6apabaHHOW NepenoHKK, YTo HabNKAANOCH Y 3HAYUTENBHOTO YMC/a
naLueHToB nocse onepaumu [37].

YunTbiBas, YTO CyllecTBylolwme meToapl nedeHuns ICO He obe-
CMEeYnBaIOT JO/MIKHOTO YPOBHSA 3PEKTUBHOCTU, BONbLUYIO aKTyaslb-
HOCTb NpuobpeTaeT HeobXxoAMMOCTb NposeseHUa bonee rybOKMX
UCCNenoBaHuii M pas3paboTkM HOBbIX MOAXOAOB K Tepanuu. B nep-
BYIO Ouyepeapb, ClefyeT aKLEHTUPOBaTb BHUMAHWE Ha CTpaTerusy,
HanpaBNeHHbIX Ha CHWXeHWe vacToTbl 3abonesaemoctn 3CO, uTo,
B CBOI O4epesb, CNocOOCTBYET YMEHBLIEHWIO ero PacnpoCTpaHEH-
HOCTU. [OMNONHUTENbHO, YINYONEHHbIA aHANM3 MPUYMH U YCNOBUNA,
cnocobceTaytowmx pa3suTnio ICO, MOXKET OTKPbITb MyTb K CO3AaHUI0
6onee ueneHanpasieHHbIX U 3bHEKTUBHBIX METOZOB 60PbObLI € 3TUM
3aboneBaHnemM. B 3Tom KOHTeKCTe 0coboe BHUMAHWE CTOUT yAennUTb
NepeoLieHKe UCMOoAb30BaHUA TaKWMX NPEenapaTos, Kak aHTMOUOTMKM,
cTeponapl U aHTUITMCTaMMHHbIE cpeacTBa. Peunamsbl 3CO nan ero
XPOHUYEeCKan GpopMma YacTo BCTPeUALTCA Y AeTel, KoTopble CTpajatoT
oT yactbix OPBU 1/uaun umetoT runepTpodupoBaHHbIe U XPOHUYECKHM
BOCManéHHble aseHouapl [38]. B Takux caydasx GMOMNEHKA MOMKET
UrpaTh KNKOYEBYHO PO/b B peLiMamBax 3ab0n1eBaHUsA U HeL0CTaTOYHOM
3dPeKTMBHOCTU aHTUOMOTUKOTEpanuu. COBpeMEHHble UCCNe0BaHMA
BCE Yallle NOAYEPKMBAIOT BaKHYHO PO/ib BUOMNEHOK B KOHTeKcTe ICO,
0Tpaxas 0COBEHHOCTU MMKPOOPraHW3MoB B BuonnéHke. K Takum
0CO6EHHOCTAM MOHO OTHECTU CReaytoLee: YMeHbLIEHHAA YyBCTBU-
TE/IbHOCTb K aHTUOMOTMKaM, CocobHOCTb U3beraTb AeNCTBUA UMMYH-
HOM cUCTEMbI, pasHoobpasne MeTaboNnYecKon aKTUBHOCTM KNETOK
BHYTPM OMONNEHKM, BO3MOMKHOCTM O0bMeHa MHbOopMmaLmMein mexay

suffer from frequent acute respiratory viral infections and have
hypertrophied and chronically inflamed adenoids [38]. In such
cases, biofilm may play a key role in disease relapses and insuf-
ficient effectiveness of antibiotic therapy. Modern research in-
creasingly emphasizes the vital role of biofilms in the context of
OMIE, reflecting the characteristics of microorganisms in biofilms.
These characteristics include the following: reduced sensitivity to
antibiotics, ability to evade the immune system, diversity of met-
abolic activity of cells within the biofilm, ability to exchange infor-
mation between cells, and collective regulation of gene expres-
sion. These characteristics challenge the scientific community to
develop new approaches to studying, culturing, and characteriz-
ing both in vitro and in vivo biofilms. We are witnessing the emer-
gence of a new direction in prevention and therapy that requires
developing pharmaceutical and non-pharmaceutical methods to
prevent the formation or destroy already-formed biofilms [39].
Bacteria such as Staphylococcus aureus, Streptococcus pneumo-
niae, Haemophilus influenzae, and Pseudomonas aeruginosa are
frequently isolated in studies. This observation highlights the po-
tential effectiveness of treatment strategies aimed at combating
biofilms, which can be done using both antibiotic therapy and
non-antibiotic treatment methods, similar to those used to treat
recurrent AOM [39].

OME is a condition that sometimes allows patients to avoid
inpatient treatment, opting instead for outpatient follow-up. Be-
fore starting treatment, it is essential to determine the underlying
cause of OME. When OME is associated with functional disorders
of the auditory tube, the cause of which is the pathology of the
nose, paranasal sinuses, or pharynx, the primary importance is
acquired by the treatment of the upper respiratory tract, in par-
ticular, performing adenoidectomy, treating rhinosinusitis, tur-
binate reduction and other approaches aimed at improving the
state of the upper respiratory tract [35, 37]. Conservative meth-
ods of treating OME may include using antihistamines, immuno-
modulators, and mucolytics, individually and in various combina-
tions, as well as protease inhibitors. Current data show that the
exclusive pharmaceutical treatment of OME is insufficiently effec-
tive with the listed groups of drugs [33, 34, 37].

In this regard, there is a need for specialized studies that will
be conducted exclusively among children with diagnosed aller-
gies in order to finally evaluate the effectiveness of steroids and
antihistamines in the treatment of OME. Such an approach will
provide more accurate data on the effect of these drugs on the
course of OME, especially in the presence of concomitant allergic
conditions.

CHRONIC SUPPURATIVE OTITIS MEDIA

CSOM is characterized by constant relapses and significant
persistence of the inflammatory process, which is not reversible
even with treatment [40]. The evaluation of CSOM is complicat-
ed by several factors, including minimal changes in the state of
the perforated eardrum and difficulties obtaining a reliable pa-
tient history regarding the frequency and duration of exacerba-
tion episodes. This challenge is due to the often asymptomatic
course of CSOM. Additionally, the widespread prevalence and
intensive dissemination of antibiotic-resistant microorganism
strains aggravates the situation, which makes standard treat-
ment methods less effective. Late recourse to surgical treat-
ment methods further complicates the treatment and recovery
of patients with CSOM [41]. Most of these cases occur in low-
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KNEeTKaMM U KOINEKTUBHAA PETYNALLUA TeHHOW SKCnpeccun. ITU Xapak-
TEPUCTUKM CTaBAT Nepes, Hay4HbIM coobLLEeCTBOM 3a4a4y paspaboTku
HOBbIX MOAXOAOB K M3YYEeHWIO, KyNbTVBMPOBAHUIO U OMpeseneHunio
6MONNEHOK Kak in vitro, TaK u in vivo. Mbl Habatogaem bopmmnposa-
HWe HOBOro HamnpasneHusa B NPOodUNaKTUKe 1 Tepanuu, TpebytoLlero
CO34aHNA KaK papmaLeBTUHECKMX, TaK U HedapmaLeBTUYECKNX Me-
TOLOB AN1A NpefoTBpaLLeHUs GOPMUPOBAHMA MU YHUUTOKEHNS YiKe
chopMmnpoBaHHbIX BuonaéHoK [39]. B nccnenoBaHMAX YacTo obHapy-
KMBAIOTCA Takue BakTepuy, Kak Staphylococcus aureus, Streptococcus
pneumoniae, Haemophilus influenzae w Pseudomonas aeruginosa.
3T0 NOAYEPKMBAET NOTEHLMaNbHYIO 3PGEKTUBHOCTb NlevebHbIx CTpa-
TErWii, HanpaBeHHbIX Ha 6opbby ¢ BuonnéHkamu. [na 3Toro moryt
MCMNONb30BaTbCA KaK aHTUOMOTUKOTEPANUA, Tak U MeToApl NeYeHns
6e3 npMmeHeHMA aHTMBMOTMKOB, NOLO6HbIE TEM, YTO NPUMEHAIOTCA
npwv NeveHnn peunamsupyoein dopmbl OCO [39].

3CO sBnsetca 3aboneBaHMEM, B HEKOTOPbIX C/Iy4asX NO3BOASALO-
wrm oboiTnch 6e3 cTaLMoHapHOro NeyeHus, npeanoynTas ambyna-
TOpHOe HabntogeHwe. Nepes Hava oM TepaneBTUYECKUX MEPONPUATUI
BAYKHO BbIACHUTb NepsonpuymHy Bo3HNKkHoBeHWA ICO. Koraa 3CO casa-
3aH C QYHKLMOHANbHBIMM HAPYLLIEHWAMM CYXOBOW TPYObl, NMPUUUHONM
KOTOPbIX ABNAETCA MATOMOTMA HOCA, OKOMIOHOCOBbIX Ma3yX AW FNOTKK,
nepBOHaYa/IbHOe 3Ha4YeHWe NPUOBPETAET IeUeHNE BEPXHUX AblXaTe/b-
HbIX NyTeil, B YaCTHOCTM, BbINONHEHWE aieHOTOMUM, IeHEHUEe PUHOCK-
HYCUTa, COKpalleHne ob6bEMa HOCOBbIX PAKOBWMH W Apyrvie NMoaxonpl,
Hanpas/eHHble Ha y/yyLLEeHWe COCTOAHUA BEPXHUX AbIXaTe/bHbIX NyTew
[35, 37]. KoHcepBaTuBHbIe MeToabl ieveHna ICO MOryT COCTOATb M3 UC-
MONb30BaHWA AECEHCMOUNM3NPYIOLWMX CPELCTB, UMMYHOMOZYNATOPOB
¥ MYKO/IUTMKOB, KaK MO OTAENbHOCTU, TaK U B Pa3INYHbIX KOMOUHALW-
AX, @ TaKXKe NPUMEHeHUe NPOTEOSIMTUYECKUX CPeaCTB. Tem He MeHee,
CerofHALHVE AaHHble CBUAETENbCTBYIOT O HEAOCTAaTOUHOW 3PPeKTHB-
HOCTU UCK/KOUUTENBHO MefyKaMeHTo3Horo feveHns 3CO ¢ ncnonb3o-
BaHMEM NepeyncneHHbIX rpynn NeKapcTBeHHbIX cpeacTs [33, 34, 37].

B 3TOI CBA3W BO3HWMKAET HEOOXOAMMOCTb B CreLIManM3npoBaH-
HbIX MUCCNeA0BaHUAX, KOTopble GyayT NPOBOAUTLCA UCKAUUTENBHO
cpeau feTei ¢ AMArHOCTUPOBAHHBIMUK anaepruamm, 4tobbl OKOHYa-
TeNbHO OLEHWUTb 3PPEKTUBHOCTL NPUMEHEHUA CTEPOVAOB U aHTH-
rMCTaMUHHbIX NpenapaToB B Tepanuu 3CO. Takoi Noaxos no3BoaUT
nonyy4nTb 6onee TOYHblE JaHHble O BAUAHUM 3TUX NIEKAPCTBEHHbIX
cpencTs Ha TedyeHne ICO, 0COBEHHO MPU HaMYUM COMYTCTBYHOLLMX
aNNepPruyeckux COCTOAHUN.

XPOHWUYECKUIA THOUHbIW CPEAHUN OTUT

XICO npeacTaBnseT coboit 3ab6oneBaHue, XapaKkTepusytoweecs
HEe TO/IbKO MOCTOAHHBIMU PeLMAMBAMM, HO U 3HAUYUTENbHOW CTOWKO-
CTbHO BOCMA/IMTE/IHOTO NPOLLECCa, KOTOPbI He Noaaétca obpaTumo-
CTV fae npv nposeaeHun nedvenms [40]. KnnHnyeckas kaptuHa XICO
OC/IOXKHAETCA PALOM GaKTOPOB, BKAIOYAA MUHMMA/bHbIE U3MEHEHWA
B cocToAHMM nepdopupoBaHHOW 6apabaHHOM NEPENOHKU U CNOXK-
HOCTW C NOJyYeHMeM AOCTOBEPHOTO aHaMHe3a OT MalMeHTOB Kaca-
Te/IbHO YacTOTbl U NPOAOMKUTENBHOCTU 3NM30408 060CTpeHUA. ITo
06yCNOBNIEHO YAcTO HECCMMMTOMHbBIM TEYEHUEM XPOHWUYECKOM CTa-
auv 3abonesaHuA. JONONHUTENBHO CUTYaLMIO yCyrybnseT Wwupokas
PacnpPoOCTPaHEHHOCTb U MHTEHCMBHAA AMCCEMMHALMA LITaMMOB MW-
KPOOPraHW3MOB, YCTOMUMBbIX K aHTUBMOTUKAM, YTO AeNaeT CTaHAApT-
Hble MeToabl leyeHns MmeHee addekTuBHbIMU. [o3aHee obpatleHne
K OTOXMPYPrUYECKUM METOAAM SIeYEHNA JOMNONHUTENBHO YCAOKHAET
NleyeHune v BOCCTaHOB/EHWE naupeHTos ¢ XICO [41]. Mogasnstowee
6ONBLUMHCTBO 3TUX C/Iy4YaEB NPUXOAUTCA Ha CTPaHbI C HU3KUM U Cpes-
HUM YpOBHEM [0X0Aa, YeM U 0bycnoBneHa CoLMaNbHO-IKOHOMUYe-
CKas 3HAYMMOCTb AaHHOM nNpobnemb [42].

Kak npasuno, passutnio XFCO cnocobeteytotr cayvam OCO,
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and middle-income countries, so this problem is socioeconomi-
cally significant [42].

As a rule, the development of CSOM is promoted by cases
of AOM, especially its recurrent form. Considering this, it can be
assumed that the risk factors for AOM and CSOM are the same.
This suggestion indicates the potential effectiveness of preven-
tive measures aimed at preventing AOM, also in the context of
preventing CSOM. Pseudomonas aeruginosa and Staphylococcus
aureus stand out as the most common pathogens causing this
disease, emphasizing the need for targeted antibiotic therapy
and specific prevention and treatment strategies. The beginning
of CSOM therapy is usually associated with the use of conserva-
tive treatment methods. In case of failure of drug therapy or com-
plications, surgical intervention is considered. A variety of ther-
apeutic strategies, including topical antibiotics with or without
steroids, systemic antibiotics, topical antiseptics, and specialized
ear procedures, are aimed at treating CSOM [43]. These meth-
ods can be used individually and in combination with each other,
allowing for the best treatment results. Although specific rec-
ommendations for choosing the optimal method for eliminating
pathogens and stopping suppuration are absent, antibiotics play
a central role in pharmacotherapy. Despite possible side effects
such as pain, itching, or burning, topical antibiotics are preferred
over systemic administration, especially when the course is not
complicated by small eardrum perforations or difficult-to-remove
pus. Fluoroquinolone antibiotics (such as ciprofloxacin, ofloxacin,
and levofloxacin) and aminoglycosides (including gentamicin and
neomycin-polymyxin) are the antibacterial drugs most commonly
used for local treatment. The advantages of topical therapy over
systemic therapy include outpatient treatment, lower costs, and
high efficacy. The superiority of topical antibiotics stems from
their ability to achieve high concentrations of the drug directly at
the site of infection, making them more efficient against patho-
gens. This finding is supported by a meta-analysis of randomized
controlled trials demonstrating that topical use of quinolones is
superior to systemic treatment's effectiveness [44].

There are some controversies in the use of topical antibiotic
therapy in the treatment of CSOM. One of the critical issues is the
optimal duration of treatment, for which there is no established
standard to date. It is generally assumed that 1-2 weeks is ade-
quate, but the question of whether a longer course of treatment
may reduce the risk of relapse has not yet been definitively an-
swered. There is also uncertainty regarding the relative efficacy
of different antibiotic types; it is impossible to determine with
certainty whether quinolones are better or worse than amino-
glycosides [42]. Also, the optimal combination of antibiotics with
antiseptics or otic procedures to improve the therapeutic effect
remains underestimated.

The use of topical steroids in treating CSOM, aimed at re-
ducing inflammation of the middle ear mucosa to prevent bac-
terial colonization and allergic reactions to antibiotics, remains
debatable. Although some clinical studies have shown improve-
ment and acceleration of the recovery of the normal state of the
middle ear after using steroids, other studies have shown no sig-
nificant benefit or even indicated an increase in fungal infections
due to their use [45]. The importance of cleaning the ear canal
in treating chronic otitis media is undeniable since the accumula-
tion of secretion can interfere with the effective delivery of local
antibiotics to the site of inflammation. However, the methods of
purification, the best time for their use, and the possibilities of
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npexze Bcero ero peuuansupyowan Gopma. YunTbisas 310, MOKHO
npeanonoXuTb, 4to darkTopbl pucka npu OCO u npu XICO sasnstoT-
€A OAHUMM U Te Ke. ITO yKa3blBaeT Ha MOTEHUMANbHYIO 3PdeKTMB-
HOCTb NPOGUNAKTUYECKMX Mep, HANPABEHHbIX HA NpPesoTBpalleHNe
OCO, TaKe U B KOHTeKcTe npefoTepalieHna XICO. Pseudomonas
aeruginosa u Staphylococcus aureus BblaenaTCcA Kak Hanbonee ya-
CTO BCTPeYatoLLMecs NaToreHsbl, Bbi3blBatoLLMe 3TO 3aboneBaHUe, YTO
noA4YépKMBaeT HeobXxoAMMOCTb LieNeHanpaBieHHOM aHTUOWMOTUKO-
Tepanuu 1 paspaboTku cneundrUyeckux cTpaTernii NPoOPUNaKTUKK 1
neyenus. Hayano tepanum XICO 06bIYHO CBA3aHO C NPUMEHEHMEM
KOHCepBaTMBHbIX METOZOB /leyeHus. B cnydyae, ecnm mefuKkameHTos-
HOe NleYeHne He NMPUHOCUT OXKMAIEMOTO YYYLLEHUA UK BO3HMKAIOT
OC/IOXKHEHUA, PAaCCMATPUBAETCA BO3MOMXKHOCTb XMPYPruYecKoro Bme-
waTenbcTa. PasHoobpasHble TepaneBTUYECKME CTpaTerMu, BKAKOYas
MCMONb30BaHNE MeCTHbIX aHTUOMOTMKOB ¢ AobasneHuem cTepow-
[10B Unu 6e3 Hero, NPUMEHEHNE CUCTEMHbBIX aHTUBUOTUKOB, a TaKKe
MECTHbIX aHTUCENTUKOB M NPOBEAEHMNE CNeLMann3npPoBaHHbIX YLLIHbIX
npoueayp, HaueneHbl Ha nedeHune XIrCO [43]. 3Tn meToabl MOTYT BbITb
NPYMEHEHbI Kak B MHAMBMAYA/NbHOM MOPAAKE, TaK U B COYETAHUU
JpYr € ApYyrom, 4To NO3BOAAET JOCTUTHYTb HaWyyLWero pesysbraTa
B /IeYeHUMN. XOTA KOHKPETHbIE PeKOMeHAALMK Mo BbIGOPY onTrManb-
HOro MeToZa /IMKBUAALMU NATOTEHOB M NPeKpaLLeHUs rTHoeTeveHus
OTCYTCTBYIOT, aHTUBMOTMKM NPOAONNKAIOT UrPaThb LIEHTPANIbHYIO POb
B dapmakoTtepanuu. Bonpekn BO3MOXKHbIM NMOBOYHBIM dddeKTam,
TakKUM Kak 60/b, 3yZ, WU KKeHUe, NpearnoyTeHne OTAAETCA MecT-
HOMY MCMONb30BaHUIO aHTUOMOTUKOB Nepes CUCTEMHbBIM MPUEMOM,
0COBEHHO KOTAa CWUTYyalMA He OC/IIOKHEHA HaZMYMeM MENKUX nep-
dopaumii 6apabaHHOW NEpPenoHKM UAN TPYOAHOYAANAEMbIM THOEM.
AHTUBUOTUKM M3 TpyNMbl GTOPXMHOMOHOB (TakWe Kak uunpodiokca-
LMH, odNOKCaLMH M NeBOdNOKCALMH) U aMUHOIINKO3UABI (BKAtOYas
reHTaMULUMH, HEOMWUUMH M MOAMMMUKCUH B) npeactasnatoT coboi
aHTMbaKTepuanbHble Mpenapatbl, Havbonee yacTo NpUMeHAemble
[NA MeCTHOTO neveHuA. NpenmyLLecTBa MecTHOM Tepanum nepes, cv-
CTEMHbIM IeYEHMEM 3aK/IHOYAKOTCA B BO3MOXKHOCTY NPOBELEHUA BHe
CTalMOHapa, 60nee HU3KOW CTOMMOCTU U BbICOKON 3PEKTUBHOCTM.
3ddeKTUBHOCTb MECTHOMO NMPUMEHEHWA aHTUOMOTUKOB 0bycnoBneHa
[LOCTUKEHUEM BbICOKMX KOHLLEHTPaLMI npenapaTa HenocpeacTBEHHO
B oyare uHdeKLMK, 4To No3sonsaeT bonee 3Ha4UMMO 60POTLCA C NaTore-
Hamu. ITO NOATBEPKAAETCA pe3y/ibTaTaMy MeTa-aHan3a paHaoMuU-
3MPOBAHHbIX KOHTPONMPYEMbIX UCCNEL0BAHUN, AEMOHCTPUPYHOLLMX,
4TO MEeCTHOE MCMO/Ib30BaHWE XMHOIOHOB MPEBOCXOAUT CUCTEMHOE
NeyeHne no ceoelt apdekTnsHocTM [44].

Mpw MCNONb30BaHNM MECTHOM aHTUBMOTHUKOTEPANUY B IEHUEHUN
XI'CO cyLecTByOT HEKOTOPbIE HeonpeaeneéHHOCTU. OgHUM U3 Ktove-
BbIX BOMPOCOB ABNAETCA ONTUMAIbHAA NPOAO/IKUTENBHOCTb IeYEHNA,
[N KOTOPOW A0 CErOAHALIHEro AHA He CyLLeCTBYeT YCTaHOB/IEHHOIO
cTaHgapTa. O6blHO Npesnonaraetca, YTo CPok B 1-2 Hepenun ABnA-
€eTCA afleKBaTHbIM, OfIHAaKO BOMPOC O BO3MOMXHOCTY CHUMKEHUA PUCKa
peuuanBoB Npu 6onee AUTENBHOM KypCce NIeYeHUs eLg He Noayunn
OKOHYaTeNbHOro oTBeTa. CyLLecTByeT TakKe HeonpeaenéHHOCTb OT-
HOCUTE/IbHO OTHOCUTE/IbHOW IQPEKTUBHOCTU PA3INYHBIX TUMOB aHTU-
OGMOTUKOB; HEBO3MOKHO C YBEPEHHOCTbIO ONPEAENNUTb, ABAAIOTCA N
XMHO/OHbI TyYLLE WU XyXKe aMUHOIINKO3UAoB [42]. Takxke ocTaércea
HeA00LEHEHHBIM acmeKT ONTUMa/IbHOTO COYETaHWA aHTUOUOTUKOB C
QHTUCENTUKAMMU MK YLWIHBIMU NpOLesypamy ANA yAy4dlleHns Tepa-
neBTUYecKoro apdekTa.

MecTHOe npuvmeHeHune ctepongos B nevenun XIMCO, Hanpas-
NIleHHOe Ha yMeHblUeHWe BOCMANeHNA CAU3UCTON CPeAHEero yxa Ans
npefoTBpalleHna H6aKTepuanbHOM KOMOHM3aLMKM U annepruyeckmx
peakuuit Ha aHTMBMOTKKM, OCTAETCA NpeaMeToM AUCKYcCUid. Hecmo-
TPA Ha TO, YTO HEKOTOPblE KAMHWYECKME WCCNeL0BaHWA MOKasanu
yNyyLlEeHNEe U YCKOpeHWe BOCCTAHOB/IEHWA HOPMAsbHOMO COCTOAHMA

combining them with pharmacotherapy have not yet been deter-
mined with sufficient accuracy.

CONCLUSION

In recent years, significant progress has been made in un-
derstanding the pathophysiology of various forms of otitis me-
dia. This advancement has improved our comprehension of the
reasons behind the variability in treatment outcomes based on
existing official recommendations for preventing and treating
inflammatory and infectious conditions related to otitis media.
Particular attention is being given to the study of polymicrobial
interactions, the response of bacteria to the innate immune sys-
tem, the influence of environmental factors, and the adaptive ca-
pacities of microorganisms in the context of otitis development
and drug resistance. Recent scientific literature suggests that the
treatment approaches for AOM and OME require a case-based
approach, as standard methods may not yield the desired results
in certain cases. Recurrent AOM, AOM with tympanic membrane
perforation, and chronic OME with alterations in the ear micro-
biome highlight the necessity for customized treatment strat-
egies. New diagnostic and therapeutic strategies have emerged
from recent scientific developments aimed at more accurately
identifying and effectively treating various forms of otitis media.
However, optimal treatments for these clinical cases have not yet
been definitively established, emphasizing the need for ongoing
research in this field. Additionally, it is essential to note that, in
some instances, the issues related to optimizing antibiotic ther-
apy lack clear recommendations. This observation is particularly
true for AOM and OME, caused by bacteria capable of forming
biofilms and CSOM.

Biofilms pose significant challenges for successful treat-
ment, as they increase the minimum inhibitory concentration for
pathogens, rendering conventional antibiotic dosages less effec-
tive. To overcome this challenge, it may be necessary to use an-
tibiotics at higher concentrations or to administer them directly
into the middle ear. Incorporating additional procedures aimed
at disrupting biofilms can also significantly enhance the effective-
ness of antibiotic therapy. The existing literature on recommen-
dations for selecting and using antibiotics to treat patients with
chronic otitis media tends to be general, indicating a lack of com-
prehensive studies. This situation points to the fact that many of
its challenges remain unresolved despite the high prevalence of
otitis media. There is still insufficient understanding of the un-
derlying mechanisms of development, progression, and potential
treatments for these diseases. Thus, more in-depth research in
this area is essential.
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CpesiHero yxa nocne MCnonb3oBaHUA CTePOUAO0B, Apyrne paboTbl He
BbIABUAM CYLLLECTBEHHOM MOMb3bl WAW Jaxe yKa3aau Ha pocT rpub-
KOBbIX MHOEKLMIA B pe3ynbTaTe Ux npumeHeHua [45]. BaxHOCTb ouu-
LLLeHMA CAYX0BOro npoxoaa B neveHnn XICO Heocnopmma, NOCKObKY
HaKoM/IeHWe cekpeTa MOXKeT MellaTb 3GPEKTUBHOM A0CTaBKe MecT-
HbIX @HTUBMOTUKOB B OYar BOCManeHusA. TeM He MeHee, MeTOAbI O4H-
LEeHWs, HauayyLline CPOKM UX NPUMEHEHWSA U BO3MOXKHOCTU KOMOU-
HUPOBaHMA ¢ papmakoTepanuelt fo cux nop He Bblin onpeaeneHsbl ¢
[lOCTaTOYHOW TOYHOCTbIO.

3AKNIOYEHUE

B nocnegHue rogpl 6bi1 JOCTUTHYT 3HAYWUTENbHBIN Nporpecc
B MOHUMaHWM NATOGU3MONOTUM PA3NYHBIX GOPM OTUTA, YTO Cro-
cobCTBOBANO NyyLLEMY OCMBbIC/IEHUIO MPUYUH HEOLHO3HAYHOCTU pe-
3y/IbTATOB JIeYEHWA, OCHOBAHHOTO Ha CyLLECTBYHOLLMX OOULIMANBHBIX
pekomMeHAaumMax No NpodunakTMKe M Tepanuu BOCMANWUTENbHbLIX U
MHPEKLMOHHbIX COCTOAHMI B 3TOM 06nacT. Ocoboe BHUMaHUe yae-
NAETCA U3YYEHUIO NONMMUKPOOHbIX B3aUMOAENCTBUI, peakLm bak-
TepUit Ha 3NeMeHTbl BPOXKAEHHON MMMYHHOM CUCTEMbI OpPraHWM3ma,
BNUAHUIO OKpPY)Katollel cpesbl U aAanTauyOHHbIM CMOCOBHOCTAM
MUWKPOOPraHM3MOB B KOHTEKCTE Pa3BUTUA U PE3UCTEHTHOCTU K OTU-
Tam. MocnesHve HayyHble paboTbl YKa3blBAOT Ha TO, YUTO MOAXOAbI K
Neyenunto OCO un ICO TpebytoT MHAMBKUAYaNN3ALLMK, MOCKONLKY CTaH-
[lapTHble MeToAbl MOTYT He AaTb enaemoro sgdekTa B onpeaenéH-
HbIX ciydasx. Cnyyam peupamnsupytouero OCO, OCO c nepdopaumeit
6apabaHHON NepenoHKK, a Tak*Ke XpoHuyeckoro ICO ¢ U3MEHEHNS-
MU B MUKpoBMOMe yxa Noa4&pKMBatOT HE0BXOAMMOCTb NPUMEHEHUA
WHAMBWAYANN3UPOBAHHBIX METOA0B NeyeHus. MocnegHue HaydHble
pa3paboTkM npeanaratoT HOBble AMArHOCTUYECKMe U TepaneBTuye-

CKMe CTpaTernu, Hanpas/ieHHble Ha bonee TOYHYIO UAEHTUPMKALMIO
1 3dPEKTUBHOE SIe4eHne PasNINYHbIX GOPM OTUTA CPEAHEro yxa. XoTa
HefaBHWE MHHOBALMM NPEAJSIOKUAN HOBbIE NYTU ANA SIEYEHUA pas-
NYHBIX GOPM OTUTA CPEAHErD yXa, ONTUMa/bHble METOAbI Tepanum
[ONA 3TUX KIMHUYECKUX CyYaeB eLé He Bblin yTBepKAEHbI OKOHYa-
TEe/IbHO, YTO NOAYEPKMBAET BaXKHOCTb NPOAO/IKEHMA UCCNea0BaTeNb-
CKoW paboTbl B 3TOM 061acTW. Kpome TOro, CTOUT OTMETUTb, YTO B pAae
CNy4yaeB Npobnaembl, 415 peLleHns KOTOpbIX NpeafaraeTca OnTUmMu-
3MpPOBaATb aHTUBMOTUKOTEPANUIO, HE MMEIOT YETKUX PEKOMEHIALMN.
3710 0co0beHHO akTyanbHO ana OCO u 3CO, Bbi3BaHHOTO baKkTEPUAMMY,
CnocobHbIMK GOPMMPOBaTL BMONNEHKMK, a Takxke ana XICO.

BronnéHKM co3aatoT 3HaUUTENIbHbIE TPYAHOCTM 414 YCNELHOro
JIeYEHNMS, NOCKOIbKY OHWU CMOCOBCTBYIOT MOBbILLIEHWUIO MUHUMA/IbHOM
WHTMOMPYIOLLLEN KOHLEHTPALMM ANA NAaTOreHoB, Aenas 0bblyHble f0-
3MPOBKM aHTMOMOTMKOB MeHee AeNCTBEHHbIMM. YTOObI 060MTK 3TO
npensaTcTBMe, MOXKET NOTPeboBaTbCA UCNONb30BaHUE aHTUOMOTMKOB
B 60/1€€ BbICOKMX KOHLEHTPALMAX UK UX NPAMOE BBEAEHUE B Cpes-
Hee yxo0. BBedeHMe AOMNOMHWUTENbHbIX NPOLEAYP, HALENEHHbIX Ha
paspyLieHne BUONNEHKN, TaKKE MOXKET CYLLECTBEHHO YBENUNTb 3¢-
$EKTUBHOCTb aHTMOMOTMKOTEPANMN. BcTpeyaemble Ha CErogHALLHMM
[eHb B INTEPATYpe AaHHble MO PEKOMEHAALMAM BbIGOpa U UCMONb-
30BaHWsA aHTMBUOTUKOB A8 NedeHmnn 60/1bHbIX ¢ XICO HocAT 6onblue
0606LLatoLWMI XapaKTep, YTO TOBOPUT O HEAOCTAaTOYHOCTU NPOBEAEH-
HbIX MCCNef0BaHWIA. ITO 06CTOATENLCTBO CBUAETENLCTBYET O TOM, YTO
npobaembl CPpeAHUX OTUTOB, HECMOTPA Ha MX BbICOKYHO pacnpocTpa-
HEHHOCTb, BCE eLLE OCTatoTCA 0 KOHLA He pelléHHbIMK. [o-npeXHe-
MY, HET YETKMX AaHHbIX OTHOCUTESIbHO MEXaHW3MOB Pa3BUTMA, NPo-
rPeccMpoBaHmns U BO3MOMKHbIX METOAAX NeYeHUns 3TUX 3ab6oNeBaHuiM.
Bcé a0 obycnasavBaeT HeobxoAMMOCTb NpoBeaeHus bonee raybo-
KWX MCCNefl0BaHMIA B laHHOM 061acTu.
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COCTOSIHUME OPTAHA 3PEHINS Y JKEHIIVMH B TECTAIVMIOHHOM ITEPMOAE

II1.B. TYAAXMAAOBA!, M.®. AOAXOEBA?, IILK. MAXMA A304A!

1 Kadeapa odpraspmosorun, TaaKUKCKUI rocyapCTBeHHBIN MeAUIIMHCKII yHuBepcuTteT uM. Abyaan noun Cuno, Adymante, Pecriy6anka Tagxukucran

2 Kadeapa axymepcrsa u runekoaorun Ne 1, TagKUKCKuit TocyjapCTBeHHbBIN MeAUIIMHCKIIT yHuBepcuTeT uM. AGyaan nouu Cunxo, Adymante, Pecrry6anka
Taaxukucran

B cTaTbe npepncTaBneHbl COBpEMEHHbIe JaHHbIe OTHOCUTENIbHO COCTOAHWA a3 Npu bepemMeHHOCTH, HEKOTOPbIX 1a3HbIX 6one3Hel, accouumMpoBaH-
HbIX C 6EPEMEHHOCTBIO, @ TAK}Ke C TMNepTEH3UBHBIMM HapyLIEHWUAMM Npy 6epemeHHOCTU. B OCHOBHOM, I1a3Hble 0CNI0XKHeHUs BO Bpems bepemeHHo-
CTV ABNAKOTCA NETKUMU, MPEXOAALMMM U He TPEBYIOT IeYeHUs, @ HEKOTOPbIE MOTYT BbiTb CEePbE3HBIMM, MOCTOAHHBIMU U TPEBYIOT HE3aMeaIUTENbHOTO
0dTabMOIOrMYECKOrO BMELLaTeNbCTBa. 3yyeHne opraHa 3peHus npu 6epemeHHOCTV NOKasano, YTo BCe CTPYKTYpbI 133 NOABEPrarTcA U3MEHEHM-
AM, HE3aBMCMMO OT TOTO, CYLLLECTBOBA/IA Kakas-1Mbo nNatonorva unm Het. Mpryém, HekoTopble GU3NONOTUYECKME U3MEHEHUA MPU UX BbIPAXKEHHOCTM
MOTYT NepexoAnTb B NaTOOTMYECKOE COCTOAHME, @ UMetoLLecs 3aboneBaHus, Kak AnabeTuyeckas peTMHONaTMs, MMONKK, FIayKoMa MOTYT Nporpec-
CMPOBaTb B IMHAMMKE recTaLMOHHOro NpoLiecca v TpebytoT BpayebHOro BMeLLaTenbeTBa. K coxaneHuto, B Hallem pernoHe HabaogaeTca HefoCcTaToK
MCCNef0BaHMI, NOCBALLEHHBIX B3aMMOCBA3M COCTOSAAHUA OpraHa 3peHus 1 6epemMeHHOCTH, YTO AeNaeT u3yyeHue 3Ton npobaembl C y4ETOM pervo-
Ha/IbHbIX 0COBEHHOCTel 0COBEHHO BaxKHbIM. [TOMCK IMTEPATYpbl NPOU3BOAMICA B MEXAYHAPOAHbIX 3NEKTPOHHbIX 6asax AaHHbIXx PubMed, Google
Scholar 1 oteyecTBeHHbIX — CyberLeninka, Elibrary.ru, 3a nocnegnue 10 net. bbino HalgeHo cebiwe 1500 UCTOYHUKOB, M3 HUX OTOBPAHO M BKKOYEHO
B UccnefoBaHve 33 ¢ y4ETOM K/IHOUEBbIX CN0B. U3 pe3y/ibTaToB Nowvcka bbian UcKAtoueHbl 3a601eBaHWA opraHa 3peHns, He CBA3aHHble ¢ bepemeHHo-
CTblO, BPOXKAEHHbBIE NaTONOMMM OpraHa 3peHus.

KntoueBble cnoBa: opmansmosnozus, 2nazHoe 0Ho, 2na3Hble 6one3HU, omcaolika cem4yamku 2a1a3, bepemMeHHOCMb, NPesKAAMICUA.

Ana yntuposaHua: lynaxmagosa LB, fogxoesa M®, Maxmaasoaa LLIK. CocTosHWe opraHa 3peHus y JKeHLLMH B reCTalMoHHOM nepuoge. BecmHuk AsuyeH-
Hel. 2024;26(4):654-66. https://doi.org/10.25005/2074-0581-2024-26-4-654-666

OCULAR CHANGES DURING PREGNANCY

SH.B. GULAKHMADOVA!, M.F. DODKHOEVA?, SH K. MAKHMADZODA!

1 Department of Ophthalmology, Avicenna Tajik State Medical University, Dushanbe, Republic of Tajikistan
2 Department of Obstetrics and Gynecology Ne 1, Avicenna Tajik State Medical University, Dushanbe, Republic of Tajikistan

This article reviews current data on physiologic and pathological ocular changes related to pregnancy. Generally, eye complications during pregnancy
tend to be mild, temporary and do not require treatment. However, some complications can be severe and necessitate immediate ophthalmological
intervention. Research on the visual system during pregnancy indicates that all eye structures change, regardless of previous conditions. Moreover,
some physiological changes might progress into pathological conditions, causing preexisting diseases such as diabetic retinopathy, myopia, and
glaucoma to worsen during pregnancy and require medical attention. Unfortunately, there is a lack of research in the Republic of Tajikistan regarding
the relationship between eye health and pregnancy, highlighting the importance of studying this issue with regional considerations. A literature
review was conducted using international electronic databases, such as PubMed and Google Scholar, and Russian scientific electronic libraries, such
as CyberLeninka and Elibrary.ru, covering the last 10 years. Over 1,500 articles were found, and 33 relevant sources were selected based on specific
keywords. Articles about eye diseases unrelated to pregnancy and congenital eye pathologies were excluded from the review.

Keywords: Ophthalmology, fundus, eye diseases, retinal detachment, pregnancy, preeclampsia.

For citation: Gulakhmadova ShB, Dodkhoeva MF, Makhmadzoda ShK. Sostoyanie organa zreniya u zhenshchin v gestatsionnom periode [Ocular changes during
pregnancy]. Vestnik Avitsenny [Avicenna Bulletin]. 2024;26(4):654-66. https://doi.org/10.25005/2074-0581-2024-26-4-654-666

BBEAEHUE INTRODUCTION

BepemeHHOCTb NpeacTaBseT cobolt cepbEsHyto npobnemy ans Pregnancy presents significant challenges to all body sys-
BCeX cucTem opraHu3ma. lporpeccupytolimne pusmonornyeckme ms-  tems. Progressive physiological changes occur to support and
MeHeHWs HeobxoanMbl ANA NOAAEPHKKM W 3aLMTbl pasBuBatowWeroca  protect the developing fetus while also preparing the mother for
N0Aa, a TaK}Ke MOATOTOBKM MaTepy K poaam. 3Th ¢pusmnonornyeckme  childbirth. These changes affect the cardiovascular, urinary, respi-
M3MEHeHMA 3aTparmBatoT CepAeyHO-CoCyAnCTylo, MOYEBbIBOAALLYIO,  ratory, endocrine, hematological, immunological, and visual sys-
AbIXaTeNbHYIO, SHAOKPUHHYI, reMaTONIoNMYECKyto, UMMYHONOMNYE-  tems. In cases where there are preexisting or latent pathologies

654



I'yaaxmadosa 1B ¢ coasm. OpraH 3peHus 1 6epeMeHHOCTD

BECTHMK ABMILIEHHEBI
Tom 26 * No 4 * 2024

CKYIO U 3pUTE/IbHYIO CUCTEMbI. [Py NaTEHTHO NPOTEKAOLLMX UK KAW-
HUYECKM BbIPAXKEHHbIX MATONIOMMAX YKA3aHHbIX CUCTEM HOPMaJibHble
du3nonornyeckme U3MeHeHUs Bo Bpems bepemeHHOCTU MOryT CO3-
[1aBaTb 3HAYMTE/IbHYIO HArpy3Ky M CNocobCTBOBATH PA3BUTUIO TEX UK
WHbIX OCNOXHEHUN [1].

B Hay4HbIX NybaMKaLMAX NPeMMyLLECTBEHHOE BHUMaHWe yae-
NAETCA COMATUYECKOW NaTo/sorMu, KOTopas, HepesKo, BCTpeyaetcs
y 6epeMeHHbIX MKEHLLUMH, B TO BPEMA Kak Npobiembl 3peHus y sToi
KaTeropuv naLMeHToK B BO/bLIMHCTBE Cy4YaeB OcTaloTcA 6e3 Jo/mK-
HOrO BHMMaHws. Henb3a UrHOpMPoBaThb TOT GaKT, YTo HepeMeHHOCTb
MOKET CMPOBOLLMPOBATb PAJ, HETATUBHBIX U3MEHEHWIA B 3pUTENBHO
cucteme, BKMOYAA (LmMT. no CuHYMxmHy CI ¢ coaBT.) «ceTyaTky, 3pu-
Te/bHbIV HEpPB, POrOBULY, XPYCTA/NK, @ TaKKe COCYAMCTYIO CUCTEMY
opraHa 3peHus. C apyroii CTOPOHbI, NaTo/I0MMKW OpraHa 3peHus B 3TOT
nepuog, MoryT UMeTb BECOMOE B/INAHME Ha CTpaTervu BeAeHvs bepe-
MEHHOCTM 1 BbIBOP CNocoboB pogopaspeLleHns» [1].

Kak 6bl10 CKa3aHOo BblLLE, XOTA Peyb MAET OTHOCUTENBHO GU3K-
O/IOTUYECKUX M3MeHEHUI Npyu BepeMeHHOCTU, OfHaKO MOryT mopa-
KaTbCA BCE CTPYKTYPbI [1a3, 0 Hanbosnee BaxKHbIX 13 KOTOPbIX MPUBO-
anTea Huxke [2].

du3nonornyeckme U3SMeHeHUA opraHa 3peHus

OpHUM M3 Hawnbonee pPacnpPOCTPAHEHHbBIX M3MEHEHWI KOXK
OKOJ/I0Ma3HMYHON 061acT BO Bpems BepemeHHOCTU ABASETCA yCu-
JIeHVEe MUTMEHTALMW BEK, U3BECTHOE Kak Menasma. CoBpemeHHble
UCCNen0BaHMA MNOKa3blBAKOT, YTO Me/a3mMa BO3HWKAET B pesynbraTe
NOBbILLEHWUSA TOPMOHA MeslaHMHa. Menasma 06bI4HO NPOXOAUT B Teye-
HWEe HECKO/IbKMX MecaLLEeB nocse pogos [3].

[OpMOHasbHble M3MEHEHUA BO Bpema GEepemeHHOCTU MOryT
NPYBECTU K AUCOYHKLMM CNESHOMN CUCTEMBI Y CUHAPOMY KCYXOrO [a-
3a». JKCKPeLyA 3CTPOreHOB M aHAPOreHOB NOMOraeT v NoAAePKUBa-
€T CTPYKTYPY U GYHKLMIO MeNBOMUEBBIX U CNE3HBIX Kenés [3].

Cpesyn Hanmbonee 4acTo BCTPEUAOLLMXCA GU3NONOTUYECKMX W3-
MEHEHUI OpraHa 3peHus BblAENAOT KonebaHUs YyBCTBUTENbHOCTU
W TO/LUMHBI POTOBMLLbI, BHYTPWUIIA3HOTO AaBAeHUs, pedpakuuun u
YXYZLLUEHUE CyMepeyHoro 3peHus. TopMmoHasibHble CABUTM B NepBOM
TpUMecTpe 6epeMeHHOCTM CNOCOBCTBYIOT M3MEHEHMIO CTPYKTYP Mne-
pesHero 1 3aHEero OTPE3KOB 1Masa, YTO MOMKET NPUBECTU K NosB/ie-
HUto cnaboit cteneHn 6am3opykocTu. Hambonee yacto npovcxoaut
BPEMEHHOE CHUKEHME 3aMaca akKOMOZaLMM B NEPBbIE HEAEN NOC/e
pogos [4].

Pe3ynbTatbl pedpakLMOHHON XMpypruv B nepuos bepemeHHo-
CTM 1 Cpa3y Noc/ie POLOB HEMPEACKA3yeMbl, NOTOMY [0 CTabuansaumm
pedpakuun He peKOMeHAYeTCA NMPOBOAUTb KepaTopedpaKLMOHHbIE
onepauuu [5].

MOMMMO CYXOCTU, MOKET MOBbICUTLCA YYBCTBUTENBHOCTb POTO-
BWMLLbI, YTO MOKET bbITb CBA3AHO C YBEMYEHNEM 3aEPHKKM KULKOCTH
B Hell. HoleHWe KOHTAKTHbIX JIMH3 BO Bpems 6epeMeHHOCTU MOXKeT
CTaTb 60/1Ee€ CNOKHBIM M AaKe onacHbIM. Takne onepaumu Kak LASIK
WM [@Xe CMEHa PeLenTypHbIX OYKOB [OMKHbI ObiTb OT/IOKEHBI 40
3-6 mecAueB nocae poaos, Koraa pedpakums ctabunmsmpyetcs [3,
6]. ToNWwmMHA 1 KPWBM3HA POTOBULbI YBENWYMBAOTCA BO BTOPOM U
TPETbEM TPUMECTPAX, BEPOATHO, 13-33 3aZlEPHKKM BOAbI. M3-3a 3TUX
U3MeHeHU pedpaKLMOHHAA XMPYpPrua NPOTUBOMOKA3aHa BO Bpems
6epemeHHOCTM.

dusnonormyeckne U3IMeHeHUs XpycTanmka Takke obbACHAOTCA
HaKoM/IEeHNeM B HEM BOAHOTO KOMMOHEHTa [6].

Co06111an0Cb, 4To BO Bpems 6epeMeHHOCTY BHYTPUIIA3HOE faB-
JIEHVE CHUXKAETCA Ha 2-3 MM Hg, raBHbIM 06pa3om, Noj, BIMAHUEM
nporecTepoHa. 310 cHuKeHue pocturaet 10%, ocobeHHO B TpeTbem
TpUmecTpe 6epeMeHHOCTM [7]. XOTA TOYHbIA MexaHWU3M 3TOro CHU-
KEHUA HEe YCTAHOB/EH, CYLLECTBYET HECKONbKO renoTes: ycuaeHue

in these systems, the normal physiological changes during preg-
nancy can place considerable stress on the body and increase the
risk of complications [1].

In scientific publications, the primary focus is often on vis-
ceral pathology that arises during pregnancy, while visual prob-
lems in pregnant women are frequently overlooked. Recognizing
that pregnancy can lead to various negative changes in the visual
system is essential. Sinchikhin SP et al (2019) noted that these
changes can affect the retina, optic nerve, cornea, lens, and the
vascular system of the eyes. Additionally, eye conditions during
pregnancy can significantly impact management strategies and
the selection of delivery methods [1].

While discussing the physiological changes during pregnan-
cy, it is essential to note that all eye structures can be affected.
The most significant changes are outlined below [2].

Physiological changes to the eye during pregnancy

One frequent change in the skin around the eyes during
pregnancy is increased pigmentation of the eyelids, a condition
known as melasma or chloasma. Current research suggests that
an increase in the hormone melanin causes melasma. Typically,
melasma resolves within a few months after delivery [3].

During pregnancy, hormonal changes can cause dysfunction
of the lacrimal system and lead to dry eye syndrome. The secre-
tion of estrogens and androgens is crucial for maintaining the
structure and function of the meibomian and lacrimal glands [3].

One of the most common physiological changes in the eyes
includes fluctuations in the sensitivity and thickness of the cor-
nea, changes in intraocular pressure, variations in refraction, and
a decline in twilight vision. Hormonal changes during the first tri-
mester of pregnancy can affect the structures in both the anterior
and posterior eye segments, potentially leading to a mild degree
of myopia. Additionally, a temporary reduction in accommoda-
tion ability often occurs in the first few weeks after childbirth [4].

Refractive surgery outcomes during pregnancy and shortly
after childbirth are uncertain; therefore, keratorefractive proce-
dures are not recommended until eye refraction has stabilized
[5].

Women may experience increased dryness and corneal sen-
sitivity during pregnancy, possibly due to significant water reten-
tion. Wearing contact lenses can become more challenging and
potentially risky. It is advisable to postpone laser-assisted in situ
keratomileusis (LASIK) eye surgery or change glasses prescription
until 3 to 6 months after delivery when eye refraction has sta-
bilized [3, 6]. Corneal thickness and curvature typically increase
during the second and third trimesters of pregnancy, likely due to
water retention. As a result of these changes, refractive surgery is
not recommended during pregnancy.

Additionally, physiological changes in the lens can be at-
tributed to the accumulation of aqueous fluid within it [6].

Intraocular pressure decreases by 2-3 mm Hg during preg-
nancy, primarily due to progesterone. This reduction can reach
10%, particularly in the third trimester [7]. Several mechanisms
have been proposed to explain the reduction of intraocular pres-
sure during pregnancy. These include increased aqueous outflow,
reduced episcleral venous pressure due to decreased systemic
vascular resistance, diminished scleral rigidity from increased tis-
sue elasticity, and a general state of acidosis during pregnancy.
After childbirth, intraocular pressure typically returns to the lev-
els observed before pregnancy. However, the clinical course can
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OTTOKa BOZAHUCTOM BAAry, NOBbIEHWE 3N1aCTUYHOCTM TKAHEN W, KaK
CNEACTBUE, CHUMKEHWE PUTUAHOCTU CKNEPbl, CHUKEHUE CUCTEMHOO
COCYZMCTOrO COMPOTUB/IEHUA, NPUBOIALLEE K CHUKEHUIO AaBNEHUA B
3NWCKNEPasIbHbIX BEHAX, U M0banbHbIi aunao3 npu GepemeHHOCTU.
B nocneposoBom nepuogse BHYTPUIIa3HOE 4aBlEHUE YacTo BO3BPa-
LLAEeTCA K MCXOLHOMY YPOBH!IO, HabtoaaBLuemycs o 6epemMeHHOCTH.
OZHaKO Y NALMEHTOK C IayKOMOM KNMHUYECKOE TEYEHNE MOKET BbITb
BapuabesibHbIM, 1 €ro caefyeT KOHTPOIMPOBaTH [6].

MaTonornyeckne M3MeHeHUA opraHa 3peHun

Mo AaHHbIM HEKOTOPbIX aBTOPOB, 0bLan rofoBas 3abosneBae-
MOCTb LLEHTPA/IbHON CEpPO3HOIN XOPMOPETMHONATUEN OLIEHMBAETCA B
0,01%. Y 6epemMeHHbIXx 310 Yyncao Huke — 0,008% [8]. 3ta natosnorua
npv 6epemeHHOCTH Yallle BCero BO3HMKAET B TPETbeM TpumecTpe. Y
TaKMX MALMEHTOK Yalle HabtoAaeTca NoTeps 3peHuUs, LeHTpaabHas
CKaTOMa, 3aZlep*KKa BOCCTaHOBAEHMA Mnocie GpoTocTpecca, MeTamop-
doncua 1 notepsa HacblWeHHOCTH LBeTa. MaTodusnonorna storo co-
CTOAHMA HeusBecTHa. MpeanonaraeTcs, YTo XOpUOMAAIbHAsA BAaCKy/I0-
NaTMA ¥ aHOMA/IbHbIV NePEHOC MOHOB Yepe3 MUTMEHTHbIN INUTENNN
CeTYaTKM NPUBOJAT K CEPO3HONM CyBpeTMHaNbHOM 3KCCyAaumm U oT-
[leNeHNI0 MUTMEHTHOrO 3NUTeNus ceTyaTku. LleHTpanbHas cepo3Has
XOPMOPETMHOMATUA YACTO MPOXOAMT MPUMEPHO Yepes Tpu mecaua
nocne posaos, Aaxe 6e3 neveHunsa. OgHako, Npu nocaeayowmx bepe-
MEHHOCTAX 3Ta NaTo/IOTMA MOXKET PeLMAMBMPOBATL B TOM e a3y
[3]. LleHTpanbHan cepo3Has XOPMOPETUHONATUSA MOXKET Pa3BMBATHCA
B nepuog, bepemeHHOCTM 6e3 cBA3M ¢ Npeaknamncuei. MprmeHeHne
MUKPOMMMY/IbCHOTO /1a3epa NpeacTaBasneT coboit aGheKTUBHbIN Me-
TOA, IeYeHuns aToro 3abonesaHus. B nepnos 6epeMeHHOCTM 3TO Na-
3epHOe BMELIATeNbCTBO CYUATAETCA eAMHCTBEHHbIM 6e30nacHbIM Te-
paneBTUYECKMM noaxoaom [9].

B Apyrom vccnefoBaHWM MOKasaHo, YTO CTEMEHb MMOMUK He
KOppennpyeT C YacToTON PasBUTMA U CTEMEHbIO TAXKECTU nepudepu-
YECKON BUTPEOXOPUOPETUHANBHOW AUCTPOGUM, U 3HAUNUT, HE MONKET
CNYXKWUTb OCHOBAHWEM /191 OLLEHKM BEPOATHOCTU BO3HUKHOBEHMA 0-
TaNbMO/IOTMYECKUX OCNOXKHEHMI NPU pogax. ABTOPbI 3TOFO UCCNeso-
BaHWUA He MOALEPKMBAIOT NPEANONOKEHWE, YTO NPKU MUonumM A0 6,0
D poabl MOryT NPOXOAMUTb ECTECTBEHHbIM NYTEM, B TO BPEMSA KaK Npw
60n1ee BbICOKOV CTENEHU MUOMUM PEKOMEHYETCA KECAapeBO CEYEHME.
ABTOpbI YTBEPKAAIOT, YTO NPUHATUE PELLEHUA O METOAE POAOpa3pe-
LEeHMA JOMKHO 6a3MpoBaTbCA Ha AeTalbHOM aHA/IM3€e COCTOAHMSA pe-
TUHANbHBIX AUCTPOPUUECKMX M3MEHEHWI, KOTOPbIE MOTYT CMIPOBOLLM-
pOBaTb MOAB/EHME OC/IONKHEHWI, A TaKXKE YUUTbIBATb HasMuMe Mbo
OTCYTCTBUE AMUCTPOPUYECKOM OTCIIOMKM CETYATKM [1].

Kak noKasblBAlOT MCCNef0BaHWUA, eCTeCTBEHHOE poaopaspe-
LEeHWe CTAaHOBUTCA BO3MOMKHbBIM MOC/IE TOro, Kak Oblia ycnewHo
nposefeHa onepauys Nno NnoBogy OTC/OWMKM CETYaTKM (nasepHas Ko-
arynauma), u K 35-37 Hegenam 6epemeHHOCTM ceTyaTKa NONHOCTbIO
npuieraeT, BCe Pa3pbiBbl CETYATKM DOKMPOBAHbI, @ TAKXKE B CUTY-
auuAax, Korga XMpypruyeckoe BMeLIaTesIbCTBO A/ KOPPEKUMU OT-
CNOMKM CETYATKM OCYLLECTBNEHO A0 HacTynneHus GepemeHHOCTH, 1
COCTOSIHWE CETYATKW OLLeHMBAETCA KaK CTabuibHoe. OfHaKo, aBTopbI
NOAYEPKMBAIOT HEOOXOAMMOCTb BbiGOpa abAOMMHANBHOMO MeToza
POAOpPa3peLleHns, eCaM Ha NO3AHMX CpoKax bepemeHHocTH (35-37
HeZenb 1 6onee) 0bHAPYKMBAETCA OTC/IOMKA CETYATKM MAKN nepude-
pUYecKan BUTPEOXOPUOPETMHA/IbHAA AUCTPOdUA, NPEACTaBAAIOWAsNA
Yrpo3y 3peHUI0 1 KOTOPYIO YXKE TPYAHO SIEYUTb XMPYPrUUYECKN UK C
NOMOLLbIO 1a3epa. B Takmx ciyyasx nedeHne OTC/IOMKM CeTYaTKu U
OMacHbIX 419 3PEHNSA AUCTPOPUI LONKHO ObITb OCYLLECTBAEHO B PaH-
HeMm nocnepozosom nepuoge [10].

MccnenoBaHve cOCTOAHMA 3pEHMA Yy BepeMEHHbIX NPU MaKcu-
Ma/IbHOM PaCLIMPEHUM 3payKa ANA BbIABAEHUA Nepudepuyeckux
ANCTPOOUIN CeTYaTKM U BUTPEOXOPMOPETUHANBHBIX WM3MEHEHWUI U
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vary in patients with glaucoma and should be closely monitored
[6].

Pathological changes to the eye during pregnancy

Some authors estimate the annual incidence of central
serous chorioretinopathy (CSCR) to be 0.01%. This rate is even
lower in pregnant women, at 0.008% [8]. CSCR most commonly
occurs during the third trimester of pregnancy. Patients present
with vision loss, central scotoma, delayed recovery from photo-
stress, metamorphopsia, and color vision deficiency. The under-
lying cause of CSCR is not fully understood, but it is believed to
be linked to choroidal vasculopathy and abnormal ion and water
transport through the retinal pigment epithelium. These issues
can lead to serous subretinal fluid accumulation and detachment
of the retinal pigment epithelium. Fortunately, CSCR typically re-
solves approximately three months after delivery, even without
treatment. However, it is essential to note that the condition may
recur in the same eye during subsequent pregnancies [3]. CSCR
can occur during pregnancy without being linked to preeclamp-
sia. Micropulse laser treatment was found to be effective for
this condition and is considered the only safe therapeutic option
during pregnancy [9].

A recent study found that the severity of myopia does not
correlate with the incidence or severity of peripheral retinal (or
vitreoretinal) degeneration. Therefore, myopia cannot be used as
an indicator for assessing the risk of ophthalmological complica-
tions during childbirth. The study's authors do not support the
idea that women with myopia of up to 6.0 D can safely deliver
vaginally. In contrast, those with higher degrees of myopia should
undergo cesarean sections. They argue that the delivery method
should be determined based on a thorough evaluation of retinal
degenerative changes, which could lead to complications. They
should also consider whether retinal detachment is present [1].

Studies have shown that women who have undergone suc-
cessful surgical interventions for retinal detachment, including
procedures like laser photocoagulation, can safely opt for vagi-
nal delivery. Notably, by the time they reach 35 to 37 weeks of
gestation, the retinal breaks that were previously a concern have
been fully sealed, ensuring a lower risk during the delivery pro-
cess. This is also true for women who had surgery to correct reti-
nal detachment before becoming pregnant, provided their retinal
condition is stable. However, the authors stress that if retinal de-
tachment or peripheral retinal (or vitreoretinal) degeneration is
present in the later stages of pregnancy (specifically between 35
and 37 weeks or later), a cesarean section should be chosen to
avoid risks to vision. These conditions are challenging to treat sur-
gically or with lasers at that point in the pregnancy. In such cases,
retinal detachment and vision-threatening dystrophy treatment
should be conducted in the early postpartum period [10].

Assessing the visual health of pregnant women by examin-
ing their pupils at maximum dilation can help identify peripheral
retinal (or vitreoretinal) degeneration. Timely surgical interven-
tion, such as laser photocoagulation, can prevent detachment
both during childbirth and in the postpartum period [11].

A research study evaluated retinal and choroidal microcircu-
lation among a cohort of 93 pregnant women who presented with
a range of retinal diseases. The women who exhibited peripheral
retinal degeneration showed statistically significant hypervole-
mia, heart rate, and increased tone of the precapillary sphincters.
However, the oxygen saturation within the microvascular bed
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CBOEBpPEMEHHOe MNPOBeeHWe ONepaTMBHOTO BMELLATeNbCTBa C UC-
No/sb30BaHWEM Na3epHOI KoarynaLmm ceTyaTku cnocobeTsytoT npes-
ynpexaeHunio eé OTCNIOMKM KaK B MpoLiecce poAoB, Tak M B NOCaepo-
fosom nepuoge [11].

B ofHOM M3 MccneoBaHMIA BblAM M3ydeHbl XapaKTePUCTUKN MU-
KPOLVMPKyNALMM B nepudepuiiHbIX y4acTKax CeTyaTku 1 xopuongee y
93 bepemeHHbIX C pa3IMYHbIMU BUAAMM AePEKTOB ceTyaTku. Y obene-
[IOBaHHbIX KEHLUMH C nepudepnyeckumm AMCTpodUIeCcKMMM n3me-
HEHWAMM OTMEYANOCh CTATUCTUHECKN NOATBEPKAEHHOE YBEMYeHNe
06bEMa KPOBU B TKAHAX, YACTOTbl CEPAEYHbIX COKPALLEHUI U TOHYCa
NpeKanuANAPHbIX COUHKTEPOB, B TO BPEMA KaK YPOBEHb HACbILLEHUA
KPOBM KMUCOPOAOM B MUKPOLIMPKYNATOPHOM pyC/ie CHUMKaACA, 0co-
6eHHO 3TO ObIN0 3aMeTHO NpU HanMumMm 6aM3opyKocTU. Ha ocHose
3TWX [aHHbIX aBTOPbI NPeaIaratoT, YTo bepeMeHHble ¢ BbIABAEHHbIMU
nepudepryeckmMmn AUCTPOPUAMM CETHATKMN JOMKHbI HAXOANTHCA NOZ,
NOCTOAHHBIM HabntogeHneM odTanbMONOrOB C Lie/bio CBOEBPEMEH-
HOro oBHapyeHWA 1 NpeAoTBPaLLEHUA NOTEHLMAIbHBIX AUCTPODU-
YECKMX OCNOKHEHUI, MPUBOAALLMX K OTC/IOMKe ceTyaTku [12].

OKK/I03MOHHbIe COCYAMUCTbIE pPacCTpoicTBa. bepemeHHOCTb,
KaK U3BECTHO, ABNAETCA COCTOAHNEM TMMNepKoarynaLLmm, KoTopoe yBe-
JIVYMBAET PUCK HEKOTOPbIX FMNA3HbIX NATONOMIA, TaKMX KaK OKKJIO3MA
apTepuii 1 BeH ceTyaTku. Oba cOCTOAHUA MOTYT NPOABAATLCA KaK He3-
60/1€3HEHHAA NOTEPA MOHOKYAAPHOTO 3peHua [3].

Mypueponopo6Has peTMHONATWA YacTO NPOABIAETCA TAKENON
[IBYXCTOPOHHEN noTepeit 3peHus Bckope nocne pogos. Mpu ocmotpe
INa3HOro [iHa BbIABAAIOTCA BaTOOOpPasHble 3KcCyAaTbl C MHTpapeTH-
Ha/IbHBIMU KPOBOU3IMAHUAMMU UK 6€3 HUX. ITU U3MEHEHWA MOTyT
MCYE3HYTb CO BpeMeHeM. Pefiko HabNtoAaOTCA NPU3HAKM OKKNIO3UK
LIeHTPaNbHON UNWN OTBETBNEHHOW apTepuM CETYATKM U OKK/03UA BEH
ceTyaTku. PeTHONaTVA CBA3aHa C NPe3KNaMMCHei, Pofamu, NaHKpe-
aTUTOM ¥ 3MBONMEN OKONONNOAHBIMM BOAAMM, KOTOPbIE MOTYT Bbl-
3BaTb OKKAtO3UMIO apTepwmon [3, 13].

AHTUDOCHOAMNUAHDBINA CUHAPOM — 3TO COCTOAHME TUNepKoary-
NALMK, KOTOPOE MONKET MPUBECTU K PeLMAMBUPYIOLLMM apTepuab-
HbIM ¥ BEHO3HbIM TPOMO03aM Y MHOXECTBEHHbIM BbIKUApILLAM. AH-
TMPOCHONUNUAHBINA CUHAPOM MOXKET NPOABAATLCA KaK B NepeaHeMm,
TaK Y B 3ajHEM CErMeHTax Ma3Horo Abnoka. BosneueHue nepesHero
CermeHTa BKJ/IOYAET SMUCKIEPUT, TeNEAHTMOIKTA3UU KOHBIOHKTUBBI,
MUWKPOAHEBPU3MbI KOHBIOHKTVBbI U UPWT. BoBreyeHne 3agHero cer-
MEHTA BK/IOYAET BUTPEUT, KPOBOM3/IUAHME B CETUATKY, OTCIOMKY CeT-
YaTKK, LLEHTPaNbHYI0 CEPO3HYI0 XOPMOPETUHONaTMIO, BaToobpa3Hble
0Yaru, 3aAHWUIN CKNEPWT, OKK/IO3UIO BETBEM U BEH U AXe [,BYCTOPOH-
HUI1 MHbAPKT xopuonaen. MHorga y naumeHToK HabntogatoTcsa npe-
XoZALaA NoTepa 3peHus, Nporpeccupytowan atpodua 3puTenbHoOro
HepBa, TPOMB03 COCYA0B CETHATKM U ULIEMWUYECKAA ONTUYECKas HeWl-
ponatusa [2, 3].

[luccemMHMPOBaHHOE BHYTPUCOCYAUCTOE CBEPTbIBAHUE KPO-
Bu — [ABC-cuHApOM. ITO HapylieHne 6enKkoB CBEPTbIBAHUA KPOBMU,
KOTOPOE MOXKET OblTb CBA3AHO C PA3NINYHBIMU COCTOAHUAMM, TAKUMU
KaK BocnaneHue, nHeKLUMA 1 pakK, a Takxe ¢ bepemeHHocTbo. Koraa
3TO NPOMCXOAMT BO Bpems HepemeHHOCTH, OHO ABNAETCA BTOPUYHbBIM
NO OTHOLIEHWIO K Pa3/IMYHbIM aKyLIEPCKUM OCTIOMHEHUAM, TaKUM
KaK 3MB0/INA OKOIOM/IOAHBIMM BOAAMM, NPEIKAAMNCUA/IKNAMNCHS,
BHYTPUYTPOOHasA rvbenb nioaa, OTCNOMKa NAALEHTbI, CeNTUYEeCKUi
abopT, BHYTPMYTPOOHaa MHOEKLMSA, OCTPan Kuposas bonesHb neve-
HW BepeMeHHbIX UK NpeanexaHue naaueHTol. JBC-cMHapom YacTo
MopaaeT coCyAMCTYi0 060/104KY. 3TO COCTOAHME rUMepKoaryaaLmum
MOKET NPUBECTM K 06pa3oBaHMI0 TPOMOOB B XOPUOKANMANAPAX U NO-
CnefytoLLemMy pa3pyLUeHUIO MUTMEHTHOTO 3NUTENNA CETYATKM, YTO MO-
YKET MPUBECTU K PA3BUTMIO IKCCYAATUBHOM OTC/IONKK ceTyaTku [3, 6].

CuHgpom LuxaHa — 3TO MLWEMMYECKUIA HeKpo3 runodusa
BCNIEACTBME TAXENOro NOC/eposoBOro KposoteyeHua. Obuwwme npo-

was decreased, particularly in those with myopia. Based on these
findings, the authors suggest that pregnant women diagnosed
with peripheral retinal degeneration should be closely monitored
by ophthalmologists to detect and prevent retinal detachment
promptly [12].

Occlusive vascular disorders. Pregnancy is a hypercoagu-
lable state that increases the risk of ocular pathologies, such as
retinal artery and vein occlusion. Both conditions can present as
painless monocular vision loss [3].

Purtscher-like retinopathy typically manifests as severe bi-
lateral vision loss shortly after delivery. A funduscopic examina-
tion reveals cotton-wool exudates, which may be accompanied by
intraretinal hemorrhages. These changes can improve over time.
In rare cases, signs of central or branch retinal artery occlusion
and retinal vein occlusion may also be observed. This retinopa-
thy is associated with preeclampsia, childbirth, pancreatitis, and
amniotic fluid embolism, which can lead to arteriolar occlusion
[3, 13].

Antiphospholipid syndrome is characterized by recurrent
arterial and venous thromboses and multiple miscarriages. This
syndrome can affect both the anterior and posterior segments
of the eye. Involvement of the anterior segment may manifest
as episcleritis, conjunctival telangiectasias, conjunctival microan-
eurysms, and iritis. Conversely, involvement of the posterior seg-
ment can lead to vitritis, retinal hemorrhage, retinal detachment,
central serous chorioretinopathy, cotton-wool spots, posterior
scleritis, branch and central vein occlusions, cilioretinal artery oc-
clusion, venous tortuosity, and even bilateral choroidal infarction.
Patients may occasionally present with transient visual loss, pro-
gressive optic atrophy, retinal vascular thrombosis, and ischemic
optic neuropathy [2, 3].

Disseminated intravascular coagulation (DIC) is a disorder
involving blood clotting proteins and can be associated with var-
ious conditions, including inflammation, infection, cancer, and
pregnancy. In pregnancy, DIC often arises from several obstetric
complications, such as amniotic fluid embolism, preeclampsia/
eclampsia, intrauterine fetal death, placental abruption, septic
abortion, intrauterine infection, acute fatty liver of pregnancy, or
placenta previa. DIC often affects the choroid. This hypercoagu-
lable state may result in thrombosis within the choriocapillaries
and subsequent disruption of the retinal pigment epithelium.
Consequently, this can result in serous retinal detachment [3, 6].

Sheehan's syndrome (SS) is postpartum hypopituitarism
caused by the ischemic necrosis of the pituitary gland that occurs
following severe postpartum hemorrhage. Common manifesta-
tions include a sudden headache, vision loss, visual field defects,
and ophthalmoplegia. Vision improvement is less likely than im-
provement of ophthalmoplegia [6].

Graves' disease is the leading cause of hyperthyroidism
during pregnancy. It often presents with symptoms such as uni-
lateral or bilateral exophthalmos, lid lag, and paralysis of the ex-
traocular muscles. This condition typically occurs during the first
trimester, with a possibility of remission in the second and third
trimesters. While mild cases may only require monitoring, mod-
erate to severe cases require medical management [6, 14].

Preeclampsia and eclampsia

Severe hypertensive disorders of pregnancy (HDP) are sig-
nificant contributors to morbidity and mortality among mothers
and fetuses worldwide. Preeclampsia, a type of HDP, is defined
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ABNEHUS BKJ/IHOYAIOT BHE3aMHyl0 rof0BHY0 60/b, NOTEPID 3peHus,
nedeKT nons 3peHns u opTanbMonervio. YaydiieHue 3peHus maso-
BEPOATHO [6].

BonesHb MpeiiBca asnseTca Hanbonee pacnpocTpaHEHHOM Npu-
UMHOIA TMNEPTUPEO3a BO Bpems bepemeHHOCTH. 3aboneBaHme YacTo
NPOABNAETCA OAHOCTOPOHHUM W/W ABYCTOPOHHUM 3K30dTa/IbMOM,
OTCTaBaHWEM BEK W MapaivioM 3KCTPAOKYNAPHBIX Mbiwl, BonesHb
lpeliBca Yalle BCero BO3HWMKAET B NEPBOM TPUMECTpe HepeMeHHOCTH
C nocneaytoLLen pemmuccueli BO BTOPOM U TpeTbeM TpUMeCTpax. XoTa
NETKMe Cy4Yaum Yacto TPebyIoT TONbKO NULLb HabAAEHNS, B CyYasnX
CPEeAHEN U TAKENOW CTENEHN MOXKET NoTPeboBaTbCA MeAVMKaMEHTO3-
Hoe neyeHue [6, 14].

N3meHeHuA opraHa 3peHUsA, CBA3aHHbIE C

npeskaanmcuei U sknamncuein

TaXEnble rMNepTeH3nBHble HapyLUeHUA CTOAT B PAAY FNaBHbIX
(daKkTOpOB, BbI3bIBaOLMX 32001€BAEMOCTL U CMEPTHOCTb Cpeau ma-
Tepei 1 N1ogoB No Bcemy Mupy. Mpeaknamncus, NpeacTaBaatoLan
cobolt ocnoxHeHue B nepuog 6epeMeHHOCTH, onpeaenaeTca no Kpu-
TepUAM apTepuasibHOro AaB/eHWs, NpeBbiwatoLero otMeTkm 140/90
MM Hg, a Take NpoABNAETCA BbIPaXKEHHOW MPOTeUHypUeit CBbllle
300 mr B CyTKKU. ITO OCNOXKHEHME pa3BuBaeTca B cpoke nocae 20 He-
[enb 6epemMeHHOCTU U ABNSETCA XKU3HEYrpoKatowmm [15, 16].

Pa3BuTUE TAMKENBIX TMNEPTEH3UBHbBIX HapYLUEHWI, B TOM Yucie
NpesKkNamncum, onacHbl pasBUTUEM MOSMOPTraHHOW HEAOCTaTOYHO-
CTW; OAHUM U3 NPOABNEHWIA TMMEPTEH3MBHBIX HApYLUEHUI ABAAeTCA
HELLP-cMHApOM. 3TO coveTaHME remosn3a, NOBbILLEHHOM aKTUBHOCTH
bepMeHTOB neyeHu, TpomboLmToneHnn Ha GoHe npesknamncum [17,
18].

Mpesknamncus — rpo3Hoe OCNoXHeHWe HBepeMeHHOCTH, KOTo-
poe pa3BMBAETCA B TpeTbeM TpumecTpe bepemeHHOCTU. 3To dopma
KOHCTPVKTVMBHOWM BACKy10MaThM, KOTOPas BbI3bIBAET TMMNEPTOHMIO C
ANCOYHKLMEN OpPraHOB-MULIEHEN UK NPOTEUHYPUER. IKNamncus —
5TO KOHeYHas CTafAuA TMNepTEeH3UBHbIX HapylueHui y BepemeHHbIX,
KOTOpan CONPOBOXAAETCA PAa3BUTUEM CyA0pOr.

[nasHble OCNOXKHEHWA BCTPEYAKOTCA NPUMEPHO Y 25-33% KeH-
LWMH ¢ npeaknamncueit ny 50% — ¢ sknamncueit. Y naumMeHToK ¢ ras-
HbIMW TNPOABNEHUAMM MPEIKNAMICUM U IKIAMMCUM MOFYT Habto-
[1aTbCA HEYETKOCTb 3peHus, CKoToma, doToncums, AucxpomaToncus,
AMNNONMA, ABYCTOPOHHAA MPexoAALlan noTepa 3peHua U KOPKOBas
cnenora [3, 14].

BHe3anHoe nosfBAeHME 3pUTENbHbIX HAPYLUEHUI Y BEpEMEHHbIX
MOXET CNYXKUTb PAHHUM MHAMKATOPOM Pa3BUTMA Npesknamncuu. B
CNy4yanx NPesaKNamncuy U SKNAaMNCKUmM, OCTPas NoTepa 3peHnsa YacTo
CBA3aHa C CEPO3HbIM OTC/I0EHMEM CETYATKM UM KOPTUKANbHOW Cie-
NOTOM, KOTOpas XapaKTepu3yeTcA BHe3anHoW noTepei 3peHus npu
OTCYTCTBMM MATONOTUYECKUX U3MEHEHWIA Ha T1a3HOM AHE U HOPMab-
HOW peakuuu 3paykos. MaTonornyeckne U3MeHeHus, Bbi3blBatoLLMe
KOPTUKaNbHYIO CNenoTy, 0bycnoBAEHbl CyXKEHNEM KPOBEHOCHbIX CO-
CYL,0B, CHabXKatoLLMX KPOBbIO 3aiHWE y4acTKU Mo3ra. Yalle Bcero Boc-
CTaHOB/NEHWE 3PEHMA NOCNEe POAOPA3PELLUEHMA Y KEHLLMH, CTpadato-
LLMX KOPTMKANbHOW CNIENOTOM, NPOMUCXOANT B MPOMEXYTKe oT 48 no 72
4acoB. HecMoTpsA Ha 37O, Ha CeTYaTKe MOTYT COXPAHATLCA HEKOTOpble
M3MEHeHUA, TaK1e KaK NATHA DNbLUHUIA, OTKNOHEHUA B MUTMEHTHOM
cnoe unu aTpodusa 3putensHoro Hepsa [3, 14, 18]. K ocHOBHbIM Hapy-
LEHWAM 3PEHWUA OTHOCATCA CHUMKEHWE OCTPOTbI 3PEHMA, HapyLUeHUs
nons 3peHus 1 ABoeHue B r1asax. CneunduyHbIM Npy NPesKIamncum
CTAaHOBWTCA 3HAUUTENbHbLIA CMasm apTepuon, 0byCNOBNEHHbIN Ba-
30CNa3mMoM, MOBbILEHHbIM COMPOTUB/IEHWEM KPOBOTOKA M YMeHb-
LeHMem AMameTpa apTepuon B cetyatke [16]. Ha rnasHom aHe moryTt
HabnoaaTbCA TakMe NPU3HAKK, KaK YMeHbLUEHWe AnameTpa apTepuon
CeTYaTKM M UX MOBbILEHHAA U3BUANUCTOCTb, OKK/IO3MA LIEHTPaNbHOM
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by blood pressure exceeding 140/90 mm Hg and is characterized
by severe proteinuria, which involves the excretion of more than
300 mg of protein per day. This complication typically develops
after 20 weeks of pregnancy and can be life-threatening [15, 16].

HDP, such as preeclampsia, poses significant risks, including
the potential for multiple organ failure. A variant of preeclampsia
is HELLP syndrome, characterized by a combination of hemolysis,
elevated liver enzyme levels, and thrombocytopenia occurring in
the context of preeclampsia [17, 18].

Preeclampsia is a severe complication that can occur during
the third trimester of pregnancy. It is a type of constrictive vascu-
lopathy that causes hypertension with end-organ dysfunction or
proteinuria. Eclampsia is the most severe stage of hypertensive
disorders during pregnancy and is characterized by the onset of
seizures in a patient with preeclampsia.

Ocular complications affect approximately 25-33% of wom-
en with preeclampsia and about 50% of those with eclampsia.
Women experiencing ocular manifestations of these conditions
may report symptoms such as blurred vision, scotoma, photopsia,
dyschromatopsia, diplopia, transient bilateral loss of vision, and
cortical blindness [3, 14].

The sudden onset of visual impairment during pregnancy
may serve as an early indicator of the development of preeclamp-
sia. In cases of preeclampsia and eclampsia, acute vision loss is
often associated with severe retinal detachment or cortical blind-
ness. The latter is characterized by a sudden loss of vision with-
out any pathological changes in the retina and a normal pupillary
response. It is hypothesized that vasospasm leads to transient
ischemia, cytotoxic edema, and transient vision loss. Most often,
women who experience cortical blindness see a recovery of vi-
sion within 48 to 72 hours after childbirth. However, residual reti-
nal signs like Elschnig spots, pigment epithelium changes, and op-
tic atrophy may remain [3, 14, 18]. The main visual impairments
include reduced visual acuity, visual field defects, and diplopia.
Critical features of preeclampsia encompass notable arteriolar
spasms, increased resistance to blood flow, and a reduction in
retinal arteriolar caliber [16]. Thus, fundus findings may include
decreased retinal arteriolar diameter, increased tortuosity, and
conditions such as central retinal vein occlusion, retinal or vitre-
ous hemorrhage, and optic nerve edema. Clinical features may
involve blurred vision, diplopia, amaurosis, and photopsia, often
caused by vitreous hemorrhage, scotomas, and homonymous
hemianopsia. Although visual acuity typically returns to normal
within a few weeks postpartum, there is a rare possibility of per-
manent visual impairment [17, 18].

The risk of developing both early and late vascular complica-
tions in preeclampsia is equally high across all body systems, in-
cluding the visual system [19]. A third of patients with preeclamp-
sia develop ophthalmological disorders [20, 21].

A study suggests that visual impairment during preeclamp-
sia can occur de novo or may worsen due to preexisting eye con-
ditions such as gestational hypertension. Additionally, certain
medications used to treat preeclampsia, such as magnesium
sulfate, may also play a role in the development of visual impair-
ment [5].

Research into chorioretinopathy in preeclampsia highlights
the significant role of factors like vasoconstriction and changes in
the shape of arterioles. This includes narrowing and deformation
of the arterioles in the posterior segment, which may assume a
tortuous appearance resembling a "corkscrew" [4].
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BEHbl CETYATKU U reMopparuv B CETYaTKy MU CTEKNOBUAHOE Teno, a
TaK¥e OTEK 3pUTE/NIbHOrO HepBa. KNMHWYecKne CMMNTOMbI BKJ/IHOYA-
10T Pa3MbITOCTb 3peHus, ABOEHUE, aMaBPO3, CBETOBbIE BCMbIWKM U
CKOTOMbI, B TOM YMC/I€ TOMOHUMHYIO remuaHoncuto 1 goToncum, 0b-
YCNOBNEHHbIE KPOBOU3NMAHUAMM B CTEKNOBUAHOE Teno. XoTa B 60/1b-
LUMHCTBE CNly4aeB OCTPOTa 3peHUsA BO3BPALLAETCA K HOpMe B nocne-
POLOBOM Nepuofe Yepes HECKONBbKO Hesle/b, PeiKO MOTYT BO3HUKATb
NMOCTOAHHbIE HAapYLUEeHMA 3peHuns [17, 18].

PUCK BO3HMKHOBEHMA KaK PaHHUX, TaK U MO3LHWX COCYAUCTbIX
OC/IOXKHEHWUI NPU MPE3KNAMNCUU OAUHAKOBO BEAUK A1 BCEX CUCTEM
OpraHv3Mma, BK/IH0Yan 3puTenbHyto cuctemy [19]. Y TpeTn naumeHTok
nocne nepeHecéHHoV NPesKkNaMNCKm BbIABAAIOTCA OPTaNbMONOrNYe-
CKMe HapyweHusa [20, 21].

CornacHo ofHOMY W3 UCCAeA0BaHWUM, HAapYLIEHWUA 3PeHWA Npu
npeaknamncum MoryT NOABAATLCA KaK BNepBble, Tak U Ha GOHe paHee
CYLLECTBOBABLUMX 3a601€BaHUMA, NPUYEM OHU MOTYT YXYALIATbCA NPU
Pa3BUTUM TeCTaLMOHHOW apTepuanbHON rvnepteHsun. Mcnonb3osa-
HWe onpesenéHHbIX MeANKaMEHTO3HbIX CPeACTB A/1A eYeHns npes-
Knamncuu, Hanpumep, cynbdata MarHus, TakKe MOXKeT cnocobcTBo-
BaTb Pa3BUTMIO HapyLIEHWIA 3peHns [5].

MccnepoBaHna natoreHesa XOPMOPETMHOMATMM MpU  Mpes-
KNaMMCUM YKa3bIBaOT Ha KANKOYEBYHO POJIb TaKMX HAKTOPOB, Kak Ba3o-
KOHCTPMKLIMA U M3MeHeHWe GopMbl apTepunon, B TOM YMUC/IE CyKeHUe
1 fedpopmaLima apTepron 3aiHVX OTAEN0B [71a3a C NOABNEHNEM U3BU-
TOCTM, HaNOMWHaA Mo cBoei popme «wTonop» [4].

HekoTopble aBTOpbl OTMeYatoT, 4To Y BepemeHHbIX ¢ HOpMasb-
HbIMW MOKA3aTeNAMM apTePUANbHOMO AABNEHWA HA HAYasbHbIX 3Ta-
nax 6epemeHHOCTU He HabNKOAAETCA NATONOTUYECKUX USMEHEHUI B
cocyfax cetyaTku. B To e Bpems, y 6epemMeHHbIX C recTalMoHHOM
apTepuanbHOM runepTeH3nein, U3MEeHEHNA COCY0B CETYaTKU MOryT
6bITb 3adMKCMPOBaHbI y¥Ke B Hayane bepemeHHocTH [22]. MoBbiwe-
Hue ypoBHa ALl Ha 10 mm Hg cBA3bIBAETCA C yMeHbLUEHWEM AnameTpa
PeTMHANbHbIX apTePUo Ha 1,9 MKm.

3amefiIeHVe KPOBOTOKA B CYKEHHbIX apTepuonax NpuBOAUT K
ULLIEeMWMU, 4TO CNOCOBCTBYET MOPANKEHUIO CETYATKM, cocyamncToin 0bo-
JIOYKU U MUTMEHTHOTO 3MUTENWA 1a3a. ITOT NPOLLecc, ycyrybasembii
br3MoNOrnYecKm YCMNEHHOM CKNOHHOCTBIO K CBEPTHIBAEMOCTU KPOBU
BO Bpemsa 6epeMeHHOCTU B COYETAHUM C Ba3OKOHCTPUKLIMEW U TPOM-
6006pa3oBaHNEM B ME/IKMX COCYAAX, YBENNYMBAET BEPOATHOCTb MO-
ABNEHUA TEMOPPArMYEecKMX U ULLEMMUYECKMX MOPAXKEHUI CeTYaTKM Y
6epemeHHbIX BTOPOE MO OTHOLIEHUIO K HebepemMeHHbIM KeHLLMHaM
TOro ke Bo3pacta. CornacHO AMTEPaTypHbIM AAHHBIM, KPOBOW3AW-
AHWA B CETYATKE YaCTO UMEIOT BUJ, CXOXKUI C «A3bIKAMU NAAMEHNY,
6narofaps Ux BHelHemy cxoacTay. [pu npesknamncum, remopparu-
YeckMe M ULLeMUYEecKUe U3MEeHEHUA B XOPUOPETUHAIbHON 0bnacTn
[NarHOCTUPYHOTCA B KaXKA0M cyyae. B nepudepuitHbix 30Hax cetyar-
KW, 13-3a BbIXOAA }KUAKOCTU 3a Npesenbl cocyos, popmupyeTca pas-
NIUTON MaKyNAPHbIV OTEK. B LLEHTPaNbHOM YacTu e MOryT NOABAATLCA
CKOMNEeHUA 3KCCyAaTa, BHELIHE HAaNOMMHAIOLLIMe KKOMOYKM BaTbl», @
B pAAe C/y4aeB U OT/I0KEHUA IMNONPOTEMHOB, KOTOPbIE Ha3blBAOTCA
TBEPAbIMM 3KccyaaTamu [23].

HecmoTps Ha To, UTO paHHUE OCNIOKHEHMUA NPEIKAAMMICUN MOTYT
CaMOCTOATE/IbHO MCcYe3aTb, NPOAOMKAOLAACA NOCAe POLOB SHAOTe-
NanbHaa AMCPYHKUMA CO3AAET NPesnoCbIIKM ANA BOSHUKHOBEHUA
OTAANEHHBIX XOPUOPETHUHA/IbHBIX NPOBAEM Y KEHLUMH, NepeHEcmnx
JaHHoe cocTofHWe. Ponn aHAoTeNnA NPU TMNepTeH3MBHBIX HapyLue-
HUAX MOCBALLEHbI Hay4YHble MCCNefOBaHMA, OMUPAIOLLMECA B OCHOB-
HOM Ha HapyLleHWe CMHTe3a OKCMAQ a30Ta U, COOTBETCTBEHHO, Ba30-
MOTOPHYO ANCOYHKLMIO B Pa3BUTUM faHHOTO 3abonesaHua [24].

B ogHOM M3 UcCnenoBaHwiA, KOTopoe BKAYano 6onee muau-
OHa YYaCTHUL, ¥ 21% KEeHLMH MMena MecTo NpeaKknamncusa Bo Bpe-
ma bepemeHHocTH. Cnycta 4-6 neT nocne poxaeHua pebéxka, stn

Several authors have observed that normotonic pregnant
women typically show no pathological changes in their retinal
vessels during the early stages of pregnancy. In contrast, preg-
nant women experiencing gestational arterial hypertension may
exhibit changes in their retinal vessels as early as the beginning
of their pregnancy [22]. Each 10 mm Hg increase in mean arte-
rial BP is associated with a 1.9 um decrease in retinal arteriolar
diameters.

The reduced blood flow through narrowed arterioles leads
to ischemia, contributing to damage in the eye's retina, choroid,
and pigment epithelium. Pregnancy induces a hypercoagulable
state, which, combined with vasoconstriction and small vessel
thrombosis, increases the risk of hemorrhagic and ischemic reti-
nal complications compared to age-matched non-pregnant wom-
en. Literature indicates that retinal hemorrhages often assume a
flame-shaped appearance coinciding with the nerve fiber layer
structure that runs parallel to the retinal surface. In preeclampsia,
hemorrhagic and ischemic changes in the chorioretinal region are
consistently diagnosed. In the peripheral retina, fluid leakage may
lead to diffuse macular edema. In the central retina, accumula-
tions of exudate can form "cotton wool spots," which appear as
small, fluffy, whitish superficial lesions ("soft exudates"). Some-
times, "hard exudates" composed of lipid and proteinaceous ma-
terial can be formed [23].

Although early complications of preeclampsia are self-lim-
ited, persistent endothelial dysfunction after childbirth predis-
poses to subsequent chorioretinal complications in preeclamptic/
eclamptic women. Scientific research has focused on the role of
the endothelium in hypertensive disorders, particularly the dis-
ruption of nitric oxide synthesis, which contributes to vasomotor
dysfunction and the progression of this disease [24].

In a study involving over a million participants, it was found
that 21% of women experienced preeclampsia during their preg-
nancies. Four to six years after giving birth, these women sought
medical help for various diseases affecting the retina and choroid.
Among the long-term consequences of preeclampsia, the most
common issues were retinal detachment and diabetic retinopa-
thy [25].

A study showed that women with a history of preeclampsia
are more likely to develop lens opacity than those who have had
uncomplicated pregnancies and childbirth. The risk increases by
20% in cases of moderate to severe preeclampsia [26]. A 2020
study in Russia found a significant increase in the risk of develop-
ing retinopathy between 3 to 11 years after pregnancy in women
with gestational hypertension and preeclampsia [27].

Various diagnostic tools, such as fluorescein angiography, di-
agnose retinal lesions in preeclampsia. This method is particularly
effective for evaluating peripheral retinal circulation, in contrast
to other techniques primarily concentrating on the central retina.
Additionally, angiography confirms that retinal detachment fre-
quently occurs following damage to the choroid [20].

Optical coherence tomography (OCT) is an advanced imag-
ing technique that provides highly detailed cross-sectional views
of biological tissues, particularly in ophthalmology. OCT angiogra-
phy provides detailed, depth-resolved images of blood flow in the
retina and choroid, surpassing the capabilities of older imaging
techniques. Studies of patients with preeclampsia using OCT have
revealed choroidal thickness and alterations in the shape of reti-
nal arterioles. These changes contribute to a capillary insufficien-
cy of the central part of the retina. Additionally, OCT can identify
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nauMeHTKN 06paTUANCH 338 MOMOLLLbIO M3-3a Pa3INYHbIX 3ab0aeBaHNi
CeTYaTKM 1 cocyamcTon 060104KM a3a. Cpesm OTAANEHHBIX NOCaes-
CTBUIA MPe3kNamncum Hanbonee YacTbIMM ABUINCH OTC/IOMKA CeTyaT-
KM 1 AnmabeTudeckasn peTuHonatua [25].

B Aopyrom uccnenoBaHuu 6bisio BbIABAEHO, YTO Y MKEHLMH C
npesknamncuein B uctopum bonesHn Gurcupyetca bonee BbiCOKas
BEPOATHOCTb MOMYTHEHMA XPYCTa/IvKa NO CPABHEHUIO C JKEHLUMHAMM
¢ dU3NONOrNYECKMM TEYEHNEM BEPEMEHHOCTU U poaoB. B cayyasx
CpeaHel v BbICOKOM CTEMEHM TAKECTU NPE3KNAMINCUM PUCK YBENYH-
Baetcs Ha 20% [26]. UccneposaHue, nposeaéHHoe B Poccum B 2020
rofly, BbIIBUIO 3HAYUTE/NbHOE YBE/SIMYEHUE PUCKA BO3HUKHOBEHWSA
PEeTMHOMNATUIA B MpomexxyTKe oT 3 fo 11 net nocne 6epeMeHHOCTH y
JKEHLLUMH, CTPaJatoLyX recTalMoOHHON apTepunanbHOM rmnepTeHsmnen
1 npesknamncueit [27].

B KayecTBe MeTOLOB AMArHOCTMKM MOPAXKEHUI CeT4aTKU npw
NPEe3KNAMNCUN NPUMEHSAIOTCA Pa3NNYHble MHCTPYMEHTA/IbHbIE MOA-
X0Zpl, B TOM Yncne aHrnmorpadua ¢ GpaoopecLMHOM. ITOT MeTozd 3¢-
beKTMBEH ANA OLEHKMU nepdy3nm B nepudepuitHbIX yHacTKax ceTyat-
K, B OTIYME OT APYIMX METOLOB, OPUEHTUPOBAHHbBIX HA U3yYeHUe eé
LLeHTPaIbHOM 30Hbl. AHTMOrpadua TaKKe NOATBEPKAAET, YTO OTCNOM-
Ka CEeTYaTKM 4acTo cNeayeT 3a MOBPEXKAEHUAMM COCYAMCTON 060/104KM
[20].

OnTuyeckan KorepeHTHas Tomorpadusa (OKT) — 6onee HOBbIV 1
TOYHbIA MEeTOL MCCNeA0BaHMA, NMO3BONAKOLWMIA AeTaAn3nMpoBaTh CO-
CTOSIHME BACKyNAPM3aLMM 3alHEro CermeHTa rnasa. HabnoaeHus 3a
MauMeHTKamMu C Mpeskaamncueit ¢ nomollbio OKT nokasbiBatoT yTon-
LIeHNe CocyamcTol 060M104KM C M3MeHEHVEM GOPMbl apPTEPUO, YTO
NPUBOAMT K YMEHbLIEHWUIO KPOBOTOKA B KanWANApaXx LEHTPasbHOro
yyacTKa [N1a3Horo AHa. MeTog, TakKe MOXKeT 0BHapyXKWUTb CepOo3Hble
OTC/IOMKMN CETYATKM, CyOpPEeTHHA/bHbIE OTNIOKEHNS U ApyrMe N3MeHe-
HMA B COCYAAX XOPMOUAEN Y NALMEHTOK C Npesknamncueit [28, 29].

YnbTpa3sykoBas gonnaeporpadua ABNAETCA NEPCreKTUBHBIM
METOAOM AMArHOCTMKN PETUHANbHbBIX OCNOXKHEHUI, 0COBEHHO Npu
npeaknamncun. E€ ncnonb3oBaHME NOKA3bIBAET, YTO Y BepeMeHHbIX
JKEHLUMH, CTPaJatowWwmx MpesKaaMncuen M OTHOCALLMXCA K rpynne
BbICOKOrO pUCKa MOABNEHWA XOPUOPETUHANBHBIX OCNIOKHEHUN, PUK-
CMPYETCA NOBbILLEHWE OTHOLEHWUA aMMIUTYA NMUKOB P2 K P, a TaKkKe
3ames/IeHME TOKa KPOBM B LLEEHTPaNbHOM apTepum ceTyaTku [30].

MeToa, BbI3BaHHbIX 3PWUTE/IbHLIX MOTEHLMAN0B LEMOHCTPU-
pyeT cBO WMHPOPMATMBHOCTb B MCCNEAOBaHUM BO3AENCTBMSA Mpe-
3KNaMMCMM Ha KOPTMKaNbHblE CTPYKTYpPbl MO3ra M MPOLLECChbl 3pu-
Te/IbHOTO BOCNPUATKA. TaK, BbiI0 BbIABNEHO, YTO Y HepemeHHbIX ¢
HOPMa/IbHbIM YPOBHEM apTEPWANIbHOTO AABNEHMA aMMAWUTYAA Bbl-
3BaHHbIX 3pPUTENbHbIX NOTEHLMAN0B YMEHDLIAETCA B NEPBOM TpUMe-
CTpe 1 OCTaéTcA CTabubHOM Ha NPOTAKeHUM Bcel bepemeHHOCTH. B
TO Ke BPEM#, Y XKEHLUMH, CTPaZatoLUmMX NpesKnamncuei, nokasaTenm
BbI3BAHHbIX 3PUTE/IbHBIX MOTEHLMANIOB OKa3bIBAKOTCA BbIlLE U U3Me-
HAKOTCA B 3aBUCMMOCTM OT KolebaHui apTepuanbHoro gasnexus [31].

PeTuHonatna aBnsieTca Hanbosiee YacTbiM MPOSIBAEHWEM Mpes-
KNaMNCUM CO CTOPOHbI OpraHa 3peHus. ITOT BMA PETUHOMATUM Yalle
BCErO MPOABNAETCA O4ArOBbIM CYYKEHUEM apTepUON CETYATKU, OTEKOM
CeTYaTKM, 3KCCYAATOM U KpoBoM3nusHWEM. Habntogatotca MHOaPKTbI
CN0A HEPBHbIX BOJIOKOH U KPOBOW3/IMAHMA B CTEKNOBUAHOE TE/O BCNEs-
CTBME HEOBACKyNApu3aLmn. TAXENble cayvyau peTMHonatMm Ha QGoHe
NPesKNaMNCUM MOTYT NPOABAATLCA OTEKOM CETYATKM, CEPO3HOM 3IKC-
CYZATUBHOM OTC/IOMKOM CETYATKM, OTEKOM AVMCKa 3pUTENbHOMO HEPBA U
OCTPOM ULLIEMMYECKOM HerponaTueit 3puTesibHOro HepBa. Kak npasu-
10, TAXKECTb NPE3KNAMNCUK ONPEAENseT CTeneHb PETUHONATUM.

Ewé ogHMM 11a3HbIM OCNIOKHEHUEM TAXENON MpesKnamncum
WK 3KNAMMCUUN ABNAETCA KOPTUKA/IbHAA C/IEmnoTa, 4acToTa KOTOpoW
cocTasnseT 15% cnyyaes. MoTeps 3peHUs BCAEACTBME KOPTUKAbHbIX
HapyLIeHWN MPOUCXOAMT Ha (OHe OTCYTCTBMA WM3MEHEHWI OpraHa
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serous retinal detachments, subretinal deposits, and other cho-
roidal vessel alterations in preeclampsia [28, 29].

Doppler ultrasonography is effective for diagnosing reti-
nal complications, particularly in preeclampsia, associated with
a high risk of chorioretinal complications. This technique has
demonstrated an increased peak ratio of P2/P1 in preeclampsia.
Additionally, it reveals a reduced blood flow velocity in the cen-
tral retinal artery [30].

A visual evoked potential (VEP) test is valuable for study-
ing how preeclampsia affects the brain's cortical structures and
conscious visual perception processes. Research has shown that
in normotensive pregnant women, the amplitude of evoked po-
tentials is decreased during the first trimester and remains stable
throughout the rest of the pregnancy. In contrast, preeclamptic
women exhibit abnormal latency and amplitude of VEPs, which
vary in response to fluctuations in blood pressure [31].

Retinopathy is the most common eye complication associat-
ed with preeclampsia. This retinopathy typically manifests as fo-
cal retinal arteriolar narrowing and retinal edema, exudates, and
hemorrhage. Additionally, nerve fiber layer infarctions and vitre-
ous hemorrhage due to neovascularization can occur. In severe
cases of retinopathy related to preeclampsia, symptoms may in-
clude retinal edema, exudative (serous) retinal detachment, optic
disc edema, and acute ischemic optic neuropathy. The severity of
preeclampsia typically corresponds with the extent of hyperten-
sive retinopathy that is detected in patients.

Another ocular complication of severe preeclampsia or ec-
lampsia is cortical blindness, which occurs in approximately 15%
of cases. This loss of vision is due to damage in the brain cortex,
occurring without any ophthalmological causes and with normal
pupillary light reflexes. It is believed that vasospasm leads to tran-
sient ischemia, cytotoxic edema, and a temporary loss of vision.
Although cortical blindness typically resolves in most cases, some
patients may experience residual visual field defects. This compli-
cation can manifest in the antenatal and postnatal periods, often
accompanied by headache, hyperreflexia, and paresis [3, 14].

Matnenko TYu et al (2023) investigated ophthalmologic
changes during pregnancy and their association with hyperten-
sive complications. The authors highlighted several physiologi-
cal changes in the visual organs during pregnancy, such as pig-
mentation changes around the eyes, drooping of the eyelids, an
increase in myopia of up to one diopter, and variations in the
thickness and curvature of the cornea. They also noted changes
in corneal sensitivity and a decrease in intraocular pressure. Ad-
ditionally, the researchers identified several pathological changes
tha