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ODOBIYYAT OBb30P LITERATURE
ICMALI JINTEPATYPbI REVIEWS

CEPEBPOCOIEPXAIIUE ITOKPBITUA OPTOJOHTUYECKUX
KOHCTPYKIIMH U OINOJIACKUBATEJIU C HAHOYACTHUILIAMU CEPEBPA:
BJIMUAHUE HA MUKPOBUOTY IIOJIOCTH PTA U BOCITAJIMTEJIBHBIE
MOPAKEHUA CJAU3ZUCTOM MPU OPTOJOHTUYECKOM JIEUEHUU
CBEMHbBIMHX U HECBEMHBIMMU AIIITAPATAMUA

Tibb vo Elm Jurnali, Nel (43) 2026, 8-12

*
TaceimoBa 3.B.,"" *Taruzane P.K; " 'MycaeBa A.B.
Asepbaiioxcanckuii Tocyoapecmeennviti Hucmumym Ycosepuiencmeosanusi Bpauei umenu A.Anuesa,
'kaghedpa opmooonmuu u *rxaghedpa kiunuueckotl nabopamoprnou meouyunsl, baxy, Azepbaiioxrcan

Hcnonb3oBanne ChbEMHBIX U HECHEMHBIX OPTOJOHTHYECKMX KOHCTPYKIHMI B IpoIEecce JICYCHHUs MPUBOJUT K 0OpPa30BaHUIO
PETEHIMOHHBIX 30H, YCKOPEHHIO MPOLIECCOB CO3PEBaHUs 3yOHOU OMOIUIEHKH M, KaK CIIE/ICTBHE, K YBEJIMUYCHUIO BEPOSITHOCTH
BOCHAJIMTENILHBIX 3200JI€BaHUIA TTAPOJIOHTA, TIOPAKEHUN CIIM3UCTOMH 000JI0UKH U (HOPMHUPOBAHMSI KAPHO3HBIX 04aroB. B cBs3u
C 3TUM, B MOCJICJIHUE T'OJIbl aKTHBHO UCCIIEYIOTCS cepedpocoiepKaline moAX0Abl K KOHTPOJIIO 3yOHOW OMOIIEHKH, BKIIIOYAs:
1 — nmpumMeHeHHe cepeOpsIHBIX U HAHOCEPEOPSIHBIX MOKPBITHI Ha OPTOJOHTHYECKUE AJIEMEHTHI (IUIACTUHKH, JyTH, JIUTaTypPhl)
W 2 — HCIOJb30BaHUE OTOJACKUBATENEH, CoAepKaluX HaHodacTullbl cepedpa (AgNP), B kadecTBe ambTepHATUBBI WU
JIONIOJIHEHHUST K TPAAMIMOHHBIM aHTHUCENITHYECKUM cpeicTBaM. HacTosiuii 0030p cucTeMaTH3upyeT JaHHbIe MOCIEIHHUX JIET O
BIIMSTHUM cepedpocoaepIKalix TEXHOJIOTHH Ha MUKPOOHYIO KOJIOHM3AIMIO U KIIMHUYECKUE TT0KA3aTeN IMIHeHbl/BOCIAICHUS
y HMaIMEeHTOB CO CHhEeMHBIMU U HECHEMHBIMU OPTOJIOHTHYECKHMH amllapaTaMu, ¢ aKIEHTOM Ha Streptococcus mutans, Candida
albicans, Staphylococcus aureus w Fusobacterium spp. OOCY)Ial0TCsI MEXaHU3MbI JCHCTBUS, OTPAHUYCHUS JT0KA3aTCIbHON
0a3bl, pa3In4Msi MUKPOOHOJIOTHYECKUX METOAOB U HAIIPABJICHHS AaIbHEHIIIMX UCCIICJOBAHUM.

KaioueBble ciioBa: OpTOJOHTHYECKOE JICYCHUE, ChEMHbIE M HECHhEMHBIC alllaparhl, cepeOpsiHOe MOKPHITHE, XJIOPTEKCHIIUH,

opaibHasi OMOTIIEHKA

BeJleHHe. B mpoliecce OpTOAOHTHYECKOTO

J€YEHUs] C TNPUMEHEHUEM CBhEMHBIX U

HECHEMHBIX aNMapaToB HM3MEHSETCS TOIO-
rpadus MOJIOCTH pTa: YBEIMYMBAETCS IUIOMIA/b U
[IIEPOXOBATOCTh KOHTAKTHBIX MOBEPXHOCTEH, (op-
MUPYIOTCS TPYJIHOJOCTYIIHbIE JJIsi IPOBEACHUS
TUTHUEHBI 00JIaCTH, B KOTOPBIX MPOUCXOIUT HOPMU-
pOBaHKE U CO3pEBaHHE OMOIUIEHKH C MHKPOOHBIM
c000111eCTBOM. DTH U3MEHEHUS HEPEJIKO COMPOBOXK-
JIAIOTCSl YBEJIMYEHHUEM HHJIEKCOB 3yOHOro Hanéra
Y TUHTHBHTA, a TAK)KE MOBBIIICHUEM PUCKA JIEMU-
Hepalu3alliyd 3Malld B BUJAE O4aroB «white spot
lesions» (WSL) [1-3].

TpaguIMOHHBIM  CPEICTBOM  XHMHYECKOTO
KOHTpOJIsL 3yOHON OMOIUIEHKM OCTaéTcs XJIop-
rekcuauH (CHX), XapakTepu3yIOIIHMICS BbIpa-
’KEHHOM aHTHCENTHYECKON aKTHUBHOCTBIO U JIOKa-
3aHHBIM aHTUHAJIETHBIM d3(dexTom. Bmecte ¢
TeM JiutenbHoe npuMmenenne CHX orpanudeno
pa3BUTHEM HEKENTATEIbHBIX MOOOYHBIX PEaAKIIHiA,
BKJIIOYasl OKpallMBaHHE 3yOOB, HapylEHHE BKY-
COBOT'O BOCIPHSATHS (IMCTE€B3UIO) U pa3ApakeHHe
CJIM3UCTON OOOJIOYKU TOJOCTH PTa, YTO CHHIKAET

*e-mail: reyhantagizade@gmail.com

MIPUBEPKEHHOCTH NMALMEHTOB K JICYEHHUIO, OCOOEHHO
B YCIOBHSX MPOJOKUTEIBHOW OPTOJIOHTHUYECKOMN
Tepanuu [2, 4].

Ha stom ¢one cepedpo u HaHOYACTHUIIHI cepeo-
pa (AgNP) paccmarpuBaroTcs Kak MIMPOKOCIIEK-
TpaJIbHbIC AHTUMUKPOOHBIE areHThI, TOTEHITUATBHO
IPUTOJIHbIE JUISI OPTOJOHTHM B BHUJAE MOKPBITUI
OPTOJIOHTHUYECKUX 3JIEMEHTOB M OIOJIAaCKUBATEIeH
[5-7].

HN3meHeHuss MUKPOOMOTHI M KIIMHUYECKHX T10-
Ka3aTeJieii NpuJie4eHUM CbeMHBIMU HHEChEeHbIMH
OpPTOAOHTHYECKUMHU anmapatamMu. CheMHbIE
U HEChbEMHbIE OPTOJOHTHYECKHE  ammaparhbl
YBEIUYMBAIOT KOJIWYECTBO PETCHIIMOHHBIX 30H U
YCIIOKHSIOT CaMOOYHINIEHHE, YTO 3aKOHOMEPHO
BEJIET K YCKOPEHHOMY CO3PEBaHUIO 3yOHOU OMOII-
néuku. B o030pax u MeTaaHanuzax OMUCAHO, YTO
B IEpPBBIE MeCSIBl Tocie (UKcAMH ammapaTa
YacTO MOBBIIIAIOTCS MHJIEKCHI HANETAa U MPU3HAKU
BOCMAJCHUs JECEH, a PUCK OYaroB MEJIOBHUIHOM
JEeMHUHEpATU3allid  SMald  BOKPYr  OpEKeTOB
OCTaéTcsl KIMHUYECKH 3HAYUMBIM OCJIOKHEHUEM
[1-3]. Ha MuKkpoOHOIOTHYECKOM YPOBHE B Pa3HBIX
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UCCIIEZIOBAaHUSIX PETUCTPUPYIOT CABUTH B CTOPOHY
Oosee 3pesioil OMOIUIEHKH C YBEJIMYEHUEM JOJH
aHa’pOOHBIX U BOCHAIUTEIHbHO-aCCOLIMUPOBAHHBIX
TaKCOHOB; BBIPAKEHHOCTh WM3MEHEHUH 3aBUCUT
OT HWCXOJHOTO YpPOBHS THTHEHBI, PEXUMa TpPO-
(GUTAKTUKH W METOAUKH MHKPOOUOIOTHYECKOMN
OLIeHKH [2, §].

CepeOpo 1 HaHOYACTHLBI cepedpa KaKk aHTH-
MHUKPOOHasi cTparerusi B oprogoHTuu. Cepedpo
paccMaTpUBaIOT KaK LIMPOKOCHEKTPaIbHbBIN aHTH-
MUKPOOHBII areHT, a HAHOYACTHUIIBI cepedpa — Kak
TEXHOJIOTHUYECKYI0 IUIaTGopMy, MO3BOJISIONIYIO
MOJU(UIIMPOBATH TTOBEPXHOCTH OPTOJOHTUUECKUX
9JIEMEHTOB M COCTaBbl CPEICTB Ui THTHEHBI. B
o030pax momuépkuBaeTcs, 4TO IPGHEKTUBHOCTH
cepebpocosiepKallliX TEXHOJIOTUI ompezenseTcs
HE TOJIbKO HaJMuueM cepedpa Kak TaKOBOTO, HO M
CrocoO0OM HaHECEHHMsI, TONIUHONW U Mopdoorueit
MOKPBITHS, YCTOMUMBOCTBIO K U3HOCY, a TAKXKe MPo-
(uteM BEICBOOOXKIEHHSI HOHOB cepedpa B YCIOBHUSIX
nojoctu pra [9-11].

CepeOpsiHble TOKPBITHSI OPTOAOHTHYECKHX
3jeMeHTOB. KIMHMYECKHM  OpPHEHTHUPOBAHHEIC
HCCIIEIOBaHUSl CepeOpSHbIX IMOKPBITUN OpeKeToB
JIEMOHCTPUPYIOT CHIDKEHHE OaKTepUalbHOM KO-
JIOHU3AIUM TI0 CPAaBHEHUIO CO CTaHIAPTHBIMHU
JJIEeMEHTaMHU, TpPU 3TOM BAXXHBIM aCHEKTOM OC-
Ta€Tcs OIEHKa BBICBOOOXKIEHHS HOHOB U OHO-
coBmectuMoctu [12]. Cucrematudyeckue 0030pbl
M0 TIOKPBITHSIM OpEKeTOB, AYr U BCIIOMOTaTellb-
HBIX 3JIEMEHTOB MOJTBEPXKIAIOT OOLIUI TpeH] K
YMEHBIICHUIO aAre3ud W/WIM OUOIUIEHKOOOpa-
30BaHHS B OKCIEPUMEHTAJIBHBIX MOJEISIX, OJl-
HaKO TNOAYEPKHUBAIOT BBICOKYIO T€TEpOTr€HHOCTb
MPOTOKOJIOB, KOHEYHBIX TOYEK W YCIOBHH OJKC-
MEePUMEHTa, YTO OIPAaHUYMBAET COMOCTAaBHUMOCTh
pe3ynbratos [8, 11]. JlonoaHUTENbHBIN TpaKkTHIec-
KU WHTEpEC MPEICTABISIOT HCCIEIOBAHHS IOK-
PBITUH 3JIACTOMEPHBIX JINTATYP, HOCKOJIbKY JaHHbIE
9JIEMEHTHI OBICTPO KOJIOHU3UPYIOTCS M HEPEIKO
ciyxar cybcrparom s 3pernoit omoriéaku. [lo-
Ka3aHa TEeXHOJIOTUYECKasi BO3MOXHOCTh HaHECEHUS
Ha WX TOBEPXHOCTh aHTUMHUKPOOHBIX HAHOIUIEHOK,
B TOM YHCJIE cojepkanux cepedpo [13].

AgNP-onosnackuBarejJiji MW CpPaBHeHHME C
xjoprekcuauHoM. OrmonackuBaTelid ¢ HaHO-
JacTUIlaMH cepedpa HCCIeNyIoTcs Kak albTep-
HaTUBA WM JOIMOJIHEHUE K aHTHCENTHUKAaM Ha OC-
HOBE XJIOpPreKCHIuHa. B paHIOMHU3MPOBAHHBIX
KIIMHAYECKUX HCCIIEIOBAHUAX Y OPTOJTOHTUIECKUX
MalUeHTOB COO0MIAIoch 00 YIy4YIICHUH KIIH-
HUYECKUX HWHJEKCOB THUTHMEHBbl M BOCHAJCHUS W/

WIH O CHHXKEHHH KapHec-acCOLMUPOBAHHBIX
nokasareneil Ha poHe AgNP-ononackuparenei mo
CPaBHEHMIO C KOHTPOJIEM, TOT/Ia KaK XJIOPreKCUIUH
HEepeAKO JEMOHCTPHpOBall OoJiee BBIPAKEHHBIH
AHTUMUKPOOHBIN 3 deKT, HO ObUI OrpaHHYeH He-
KenaTelbHbIMU sIBIIeHUsMH [4-6, 14, 15]. B 00-
30pax MO  XJOPTeKCUIMHY  HOJUYEPKUBAIOTCS
npoOJIeMbl TIEPEHOCHMOCTH TIPU JUTUTEIIHLHOM TIPH-
MEHEHUM (OKpalllMBaHUE, W3MEHEHHE BKyca, pas-
Jpa)K€HHe CIM3HUCTOM), YTO MOITePKUBAET HHTEPEC
K albTEPHATUBHBIM CXEMaM, BKIIIOUas cepedpoco-
Jiepxanue cpeacrtna [2, 16].

Mukpo0uooruyeckue noKa3aTean aHAJIU3H-
pyemble B mydaukanusx. B uccnenoBanusx, moc-
BALIEHHBIX OPTOJOHTHYECKOMY JICUECHUIO C MpUMe-
HEHHEM ChbEMHBIX M HEChEMHBIX allapaToB, a TAKKe
npouIakTUKe OMOMIEHOYHBIX OCIOXHEHUH, HC-
MOJIB3YEMBI HA0OpP MHMKPOOHOJIOTHYECKUX TTOKa-
3aTesiell  XapakTepusyeTcs — BapuabeIbHOCTHIO.
Yaiie Bcero B KauecTBE KapUec-aCCOLUUPOBAHHOTO
Mapkepa OICHUBAIOT Streptococcus mutans W/Wiu
CyMMapHble I10Ka3aTeId KHCIOTOTCHHOH (IIophI
Han€Ta, TOCKOJIBKY OTH NapaMeTphl COMOCTaB-
JAIT C PUCKOM JIeMUHEpaiau3aiuu sManud |1,
7, 14]. Jlna XapakTepUCTHKH BOCHIAIUTEIBHO —
ACCOIMUPOBAHHOM 3pesio OUOTUIEHKH HCTIOJb-
3yIOT T[IOKa3aTeld aHa’pOOHBIX TAaKCOHOB U
KO-arperatopoB. B oTnenbHBIX paboTax aHaIU3U-
poBamu Fusobacterium nucleatum w cCBs3aHHBIC
C HUM JeTepMHUHAHTHI aare3uu [17]. B koHTekcTe
MOPaKEHUHM CIM3UCTOW M MHUKPOTPAaBMAaTU3ALUH
Ha (OHE OPTOAOHTHYECKMX KOHCTPYKLIHH, OIH-
ChIBAIOT JWMHaMHUKYy KosioHu3amuu Candida spp.
U BBIABISIEMOCTh YCJIOBHO-NIATOT€HHBIX OIIIOP-
TYHHUCTOB, BKJIIodas crtaduiokokku [18, 19]. B
MOCNeAHUE TOAbl 4YacTh pPabOT HCHONB3YyET WH-
TerpajibHble MOKa3aTeld MHUKpOOHOW Harpy3ku U
MOJICKYJISIPHBIE METOJABI OIICHKH COCTaBa CO00-
IIECTB, YTO [TOBBIIIAET YYBCTBUTEIHLHOCTD K C/IBUTaM
MHUKPOOHMOTBHI, HO YCJIOXXHSET NPSIMOE CpaBHEHHE
MEXIY WCCICIOBAHUSAMH W3-32 METOJUYECKUX
paznmunumii [8, 11, 20].

be3onacHOCTH M OrpaHUYEHH S JOKA3ATEIbHOU
0a3bl. OrpaHnyeHus J0Ka3aTeIbHON 0a3bl CBSI3AHbBI
C pa3IUYMIMHM TEXHOJIOTMH CepeOpsiHbIX MOK-
PBITUM M pelentyp OIoJlacKuBaTeled, KopoT-
KAMH CpOKaMH HaOJI0JeHUs BO MHOTHX KITH-
HUYECKMX paboTax U  HECONOCTaBUMOCTBHIO
MHUKPOOMOJIOTHYECKUX MeToauK. OTaenbHo 00-
CYX/IAlOTCSl BOIPOCHI OMOCOBMECTHMOCTH M TIO-
TEHIMAIbHON TOKCMYHOCTH  HAHOYACTHI[  Ce-
peOpa, 3aBUCAIIME OT J03bI, Pa3MEpPOB YaCTHUI]




U XapakTepa penu3a, a Takke HEeOOXOAMMOCTh
OLIEHKM  JOJTOCPOYHOM  O€30lacHOCTH  IpH
JUTUTEILHOM OpTOAOHTHYecKOM JieueHuu [10]. B
KauecTBE HauOoJee MePCIeKTHBHOTO HAPABICHHUS
nyOnmukanuu U 0030pbl OOBIYHO HA3BIBAIOT CTaH-
JApTU3alMI0 TPOTOKOJIOB W TpOBeAeHHE Oolee
JUTUTETHHBIX KIMHUYECKUX HAOIIOICHHI C COmoc-
TaBUMBIMM KOHEUHBIMU TOYKAMH, YTO IIO3BOJIUT
0ojiee TOYHO OLIEHUTh KIMHUYECKYI0 3HAUMMOCTD
sddexros [2, 20-23].

3akaouenune. CepeOpocoaepikanume TEXHOJIO-
MU B OPTOJOHTUU — MOKPBITUS OPTOJTOHTHYECKUX
3JIEMEHTOB M ONOJIACKUBATEIU C HAaHOYACTHIAMU
cepebpa — Mo JaHHBIM 3apyOEKHOU JUTEpaTyphl
JIEMOHCTPHUPYIOT MOTEHIIMAJ CHIKEHUSI MUKPOOHOM
KOJIOHU3ALUU U YIyUIllIEeHUsl KIMHUYECKUX TMOKa3a-
TeJed TUTHEHbl W BocnajeHus. B To ke Bpems
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XULASO

ORTODONTIK KONSTRUKSIYALARIN GUMUS-TORKIBLI ORTUKLORI VO GUMUS
NANOHISSOCIKLi AGIZ YAXALAYICILARI: CIXARILA BiLON VO CIXARILA
BiLMOYON APARATLARLA ORTODONTIK MUALICO ZAMANI AGIZ BOSLUGU MiKRO-
BIOTASINA VO SELIKLI QISANIN ILTIHABI ZODOLONMOLORINO TOSIRi

!Gasimova Z.V., *Tagizads R.K., 'Musayeva A.B.
29.0liyev adina Azarbaycan Doviat Hakimlori Tokmillosdirma Institutu,
'Ortodontiya kafedrasi va *Klinik laborator tababati kafedrasi, Baki, Azorbaycan

Miialico prosesindo ¢ixarila bilon vo ¢ixarila bilmoyon ortodontik aparatlarin totbiqi retensiya saholorinin yaranmasina,
dis bioplyonkasinin yetismo prosesinin siiraotlonmosine vo natica etibarilo periodontal iltihabi xastoliklorin, agiz boslugunun
selikli qisasinin zadslonmolorinin, eloco do kariyes ocaqglarmin formalasma riskinin artmasina sabab olur. Bu baximdan son
illordo dis bioplyonkasina nozarat {igiin giimiis-torkibli yanagmalar foal sokildo arasdirilir; bunlara (1) ortodontik elementlora
(plastinkalar, qovs tellari, ligaturalar) giimiis ve nanoserebro ortiiklorinin totbiqi va (2) ananavi antiseptik vasitslars alternativ
vo ya olavo kimi giimiis nanohissociklori (AgNP) torkibli agiz yaxalayicilarin istifadosi daxildir. Bu icmal son illorin elmi
molumatlarini sistemlogdirarok ¢ixarila bilon vo ¢ixarila bilmayan ortodontik aparatlarla miialico alan pasiyentlorde glimiis-
torkibli texnologiyalarin mikrobioloji kolonizasiya vo agiz boslugu gigiyenasi/iltihab gostoricilorine tosirini tohlil edir; xiisusi
vurgu Streptococcus mutans, Candida albicans, Staphylococcus aureus vo Fusobacterium spp. iizorinds edilir. Maqgalodo tosir
mexanizmlari, movcud siibut bazasinin mshdudiyyatlori, mikrobioloji qiymatlondirme metodlarinin heterogenliyi vo galocak
tadqiqatlar tigiin prioritet istiqgamatlor miizakirs olunur.

Acar sozlar: ortodontik miialico, ¢ixarila bilon vo ¢ixarila bilmoyon aparat, glimiis ortiik, xlorheksidin, oral bioplyonka

SUMMARY

SILVER-CONTAINING COATINGS FOR ORTHODONTIC APPLIANCES AND
SILVER NANOPARTICLE MOUTHRINSES: EFFECTS ON THE ORAL MICROBIOTA
AND INFLAMMATORY MUCOSAL LESIONS DURING ORTHODONTIC
TREATMENT WITH REMOVABLE AND FIXED APPLIANCES

!Gasimova Z.V., *Tagizade R.K., 'Musayeva A.B.
Azerbaijan State Advanced Training Institute for Doctors named after A.Aliyev,
'Department of Orthodontics and *Department of Clinical Laboratory Medicine, Baku, Azerbaijan

The use of removable and fixed orthodontic appliances during treatment creates retentive niches, accelerates maturation of the
dental biofilm, and consequently increases the risk of periodontal inflammatory diseases, oral mucosal lesions, and the development
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of carious lesions. In this context, silver-based approaches to dental biofilm control have been intensively investigated in recent
years, including: (1) the application of silver and nanosilver coatings to orthodontic components (plates, archwires, ligatures) and
(2) the use of mouthrinses containing silver nanoparticles (AgNPs) as an alternative to, or an adjunct to, conventional antiseptic
agents. This review synthesizes recent evidence on the impact of silver-containing technologies on microbial colonization and
clinical indices of oral hygiene and inflammation in patients treated with removable and fixed orthodontic appliances, with
particular emphasis on Streptococcus mutans, Candida albicans, Staphylococcus aureus, and Fusobacterium spp. Mechanisms
of action, limitations of the current evidence base, heterogeneity in microbiological assessment methods, and priorities for future
research are discussed.

Keywords: orthodontic treatment, removable and fixed appliances, silver coating, chlorhexidine, oral biofilm
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PSEUDOMONAS AERUGINOSA-NIN ANTIBIOTIKLORO
REZISTENTLIK MEXANIiZMLORI HAQQINDA

Heydorova F.H.*,

Hasanova G.9.,” 9dlakbarova L.M.,” 9Omrahova 9.Z.

V.Y.Axundov adina Elmi-Tadgigat Tibbi Profilaktika Institutu,
Mikrobiologiya sobasi, Baki, Azarbaycan

Mogqaloads Pseudomonas aeruginosa-nin miixtolif antibiotiklors rezistentlik mexanizmlori haqqinda molumatlar tohlil edilmisdir.
Gostorilmisdir ki, Pseudomonas aeruginosa sorti-patogen mikroorganizm olub, kistik fibrozlu xastolords vo immuniteti zoif olan
soxslorda xastolonmo vo 6liim hallarinin aparici sobabidir. Xarici miihito asanligla uygunlagsma qabiliyyatine goro Pseudomonas
aeruginosa stamlari tez-tez sohiyys xidmoti ilo olagoli infeksiyalarinin toradicisi olur. P.aeruginosa-da antibiotik miigavimati
¢ox faktorludur, ¢iinki o, anadangolmo, qazanilmis vo ya adaptiv mexanizmlor vasitosilo yarana bilor. Yeni terapevtik yanagmalar,
masolon, kvorumun askarlanmasi, faq terapiyasi vo nanohissaciklorin istifadasi in vitro soraitdo P.aeruginosa-nin antibiotiklora
davamli stamlarina qarst ohomiyyatli antimikrob tosir gostora bilor.

Agar sozlor: Pseudomonas aeruginosa, antibiotiklora qars1 davamliliq, opportunist infeksiyalar, rezistentlik mexanizmlori

seudomonas aeruginosa sorti — pato-
P gen mikroorqanizm olub, kistik fibrozlu

xoastolords vo immuniteti zoif olan soxslordo
xostolonmo vo Oliim hallarmin aparic1 sobobidir.
Xarici miihite asanligla uygunlagma qabiliyyatino
goro  Pseudomonas aeruginosa stamlart tez-tez
sohiyyo xidmati ilo olaqeli infeksiyalarin (SXOI)
toradicisi olurlar. Nozokomial stamlarla miiba-
rizo onlarin dezinfeksiyaedicilors, antiseptiklora
vo antibiotikloro qarsi miigavimoti ilo ¢otinlosir.
P.aeruginosa stamlar1 istifado olunan dorman-
larin oksoriyyatina qarst 6zlorinin yiliksok soviyyali
anadangolmo vo qazanilmis miigavimot mexanizm-
lorindon istifads edirlor. Bundan olavo, P.aerugi-
nosa-nin adaptiv antibiotik miigavimoti biofilm
vasitogiliyi ilo miigavimoti vo dormana davaml
hiiceyralorin formalagsmasini ehtiva edon bir mexa-
nizmo malikdir vo homg¢inin infeksiyalarin miiqa-
vimating vo tokrarlanmasina cavabdehdir. P.aeru-
ginosa infeksiyasina qarsi yeni yollar tomin edon
alternativ terapevtik strategiyalarin kosfi vo inkisafi
getdikco daha ¢ox axtarilir vo diggoti colb edir [1].
Mikroblarda miixtolif név miigavimot mexanizm-
lori miisahido olunur, mosolon, bozi mikroblar-
da miioyyon antibaktertial preparatlara qarsi tobii
miigavimat, genetik mutasiya va ya digor ndvloerden
olds edilmis miigavimat [2].

Umumdiinya Sohiyys Toskilatinin molumati-
na osason, “superbakteriyalar” adlanan coxsayl
dorman davamlilig1 olan patogenlor har il global
miqyasda bir ne¢o milyon insanin oliimiine sobab
olan osas ictimai tohliikolordon biridir [3]. Coxsayli
dormanlara davamli bakteriyalarinin kritik qrupuna
xostoxanaya yerlogdirilon xastolords pnevmoniya
va gan dovrani infeksiyalart kimi agir infeksiyalara

*e-mail: theyderova@inbox.ru

sobab olan Pseudomonas aeruginosa, Acinetobacter
baumannii vo Enterobacteriaceae daxildir [4].

Pseudomonas aeruginosa miixtolif soraitdo
yasaya bilon qram-monfi bakteriyadir. P.aerugino-
sa genomu (5,5-7 Mb) digor bakteriyalarla miiqa-
yisodo nisboton boyiikdiir vo iizvi birlogmolorin
metabolizmi, dasinmasi iigilin vacib olan tonzim-
layici fermentlorin oksoriyyatini kodlagdirir. Bu
patogen on ¢ox immungatismazligt olan insan-
larda antibiotiklorlo miialico edilo bilmoyon agciyor
infeksiyalarina sabab olur vo agciyor funksiyasinin
pislogsmasing va kistik fibrozlu xastalorin 6liimii ilo
noticolonir. Kistik fibrozu olan xostslorde Pseudo-
monas aeruginosa yoluxucu alovlanmalarin 5%-
don ¢oxunu togkil edir vo bu xastalordo 6liim hal-
larinin artmasi ilo olagolondirilir.

Pseudomonas aeruginosa moahdud xarici mem-
bran keciriciliyi, antibiotiklori hiiceyradon xaric
edon efflux sistemlori vo B-laktamazlar kimi anti-
biotiki tosirsiz hala gotiron fermentlorin istehsali
sabobindon oksor antibiotiklora yiiksok soviyyoado
daxili miigavimoto malikdir. Bakteriyalar mutasiya
dayisikliklori va ya iifiiqi gen transferi yolu ils gen-
lorinin alds edilmasi antibiotiklors garst miigavimaot
olds edo bilar [5, 6]. Yiiksok soviyyali daxili antibio-
tik miigavimoting alavs olaraq, qazanilmis miiqavi-
mot ¢oxlu dormanlara davamli stammlarin inkisafi-
na boyiik komak edir ki, bu da bu mikroorqanizmin
aradan qaldirilmasint ¢otinlogdirir vo daha c¢ox
yoluxma hallarina sobab olur. P.aeruginosa mongo-
li infeksiyalar1 mialico etmak iiciin istifado edilon
oksor antibiotiklor hiiceyradaxili hodoflors ¢atmaq
liclin hiiceyro membranindan ke¢molidir. Antibi-
otiklor bakteriya hiiceyrasino bir nec¢o yolla daxil
olur: xinolonlar vo B-laktamlar porin ziilal kanal-
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lar1 vasitosilo hiiceyro membranlarina niifuz edir,
aminoqlikozidlor vo polimiksinlor isa qram-monfi
bakteriyalarin xarici membraninda bakterial lipopo-
lisaxaridlorlo qarsiliqlt olagoeds olmaqla 6zlorinin
udulmasini kémok edirlor. P.aeruginosa-nin xarici
membraninin kegiriciliyi son doraco mohduddur [1].

Qeyd etmok vacibdir ki, bazi oppotunist pa-
togenlorin osas yasayis yeri olmaqla yanasi, tobii
ekosistemlor biitlin insan bakteriyalarinin, patogen-
lorinin vo kommensallarinin dasidiglar1 antibiotik
rezistent genlorlo birlikds coxaldiqlart yerlordir
[7, 8]. P.aeruginosa infeksiyalar1 tez-tez aminog-
likozidlor, xiisusilo tobramisin, homginin sefalospo-
rinlor vo ya B-laktam/B-laktamaza inhibitorlarinin
kombinasiyalari, mosalon, piperasillin/tazobaktam
va ya seftazidim/avibaktam ilo miialico olunur [9].
Bundan olava, ftorxinolonlar (siprofloksasin), poli-
miksinlor, fosfomisin, aztreonam vo karbapenemlor
do se¢im antibiotikloridir, onlarin istifadasi infeksi-
yanin xiisusiyyatlorindon asilidir. Buna baxmayaraq,
bu patogenin bazi antibiotiklors qars1 yuxarida qeyd
olunan daxili miigavimoti ¢oxlarini imipenem/rele-
baktam [10] kimi yeni B-laktam/B-laktamaza inhib-
itorlar1 axtarmaga vo ya plazomisin, murepavadin
va ya doripenem kimi yeni antimikrob birlogsmoalorin
islonmosino sovq etmisdir [11]. Klassik dormanlara
garst miiqavimot yarandigda miialiconin ugursuz-
luguna qars1 ¢ixmagq {liglin geyri-antibiotik terapi-
yalarin arasdirildigini da geyd etmok vacibdir. Bu
strategiyalar arasinda virulentliya qars1 birlogmalar,
efflux pompasi inhibitorlart vo kegirici membran
birlogsmolari (antibiotiklorlo birlikdo vo ya tokbasi-
na totbiq olunur) on perspektivli alternativlor kimi
secilir [12-14]. Bundan olava, hazirda P.aerugino-
sa vo digor insan patogen infeksiyalar1 ilo miiba-
rizo aparmagq l¢iin fenotipik yaxinlagma vo monfi
histerezis fenomenlorindon istifado edon tokamiil
osasli yanagmalar arasdiril magdadir [15-17]. Bun-
dan olava, Pseudomonas aeruginosa-da OprF-nin
olmamasi biofilmin amalo golmasine nozarat {igiin
mihiim xobor¢i olan bis-(3'-5")-siklik dimerlorin
(c-diGMP) sintezinin artmasi hesabina biofilmin
omalo golmasinin artmasina sobab olur. P.aerugi-
nosa bir sira spesifik porinloro malikdir: karbohid-
rat-spesifik porin OprB, osas amin tursusu-spesifik
porin OprD, fosfat-spesifik porin OprP va pirofos-
fata moxsus porin OprO. Bu porinlor arasinda OprD
antibiotik gobulunda istirak edir. Onun torkibindo
B-laktam antibiotiklar sinfi olan karbapenemloar ligiin
birlogon yerlor var vo P.aeruginosa-da OprD-nin
olmamasi bu sinif antibiotiklora gars1t miigavimati
artirir. Bakterial efflux nasoslar hiiceyrodon zohor-

li birlogmolorin ¢ixarilmasinda miithiim rol oynayir.
Xiisusilo, RND (Resistance-Nodulation-Cell Divi-
sion) efflux nasos ailosine aid olan ziilallar P.aeru-
ginosa-da antibiotiklora gars1t miigavimotds asas rol
oynayir. Buna goro do, efflux nasos inhibitorlarinin
istifadosi  P.aeruginosa mongali infeksiyalarin
miialicasi li¢iin potensial terapevtik strategiya kimi
ortaya cixir [17].

Digor qram-monfi bakteriyalar kimi, P.aerugi-
nosa da B-laktam antibiotiklorinin inaktivasiyasina
sobab olan hidrolitik ferment B-laktamazani kod-
layan induksiya olunan ampC genino malikdir.
P.aeruginosa-nin aminoqlikozidlora qars1 miiqavi-
moti hiiceyro membraninin kegiriciliyinin azalmasi,
axidmanin artmasi, ribosom doyisikliklori vo fer-
ment modifikasiyasi kimi bir ¢ox amillorlo baglhdir.
Bu mexanizmlor arasinda aminoqlikozidlorin
molekulyar strukturunda aminglikozid qruplarinin
fermentativ modifikasiyas1 bu sinif antibiotiklora
gars1t miigavimotdo asas rol oynayir [1].

Miigavimat  determinantlarinin ~ modifikasi-
yalarindan basqa, P.aeruginosa-nin mutasiya miiqa-
vimati daha ¢oxsaxalidir. Bu opportunist patogenin
cox saxoli mutasiya rezistomuna bozi niimunolor
B-laktamaza aktivliyini artiran mpl va ya dacB kimi
peptidoglikanin tokrar emal yolunda istirak edon
genlordoki mutasiyalardir [18]. Mutasiyalar antibio-
tiklorin gobulunun azalmasina, antibiotik hodoflori-
nin modifikasiyasina vo efflux nasoslarinin vo anti-
biotiki tasirsizlesdiron fermentlorin haddindan artiq
ifrazina sobab ola bilor ki, bu da bakteriyalarin anti-
mikrob molekullarin istiraki ilo sag qalmasina imkan
verir. Masalon, oksidlosdirici DNT tomir sisteminin
inaktivasiyast P.aeruginosa-da mutasiyalarin tezli-
yini artirir ki, bu da B-laktamazalarin istehsalinin
artmasina va efluks nasosunun haddindon artiq eks-
pressiyasina sabab olur. Antibiotiklors qarst miiqa-
vimot genlori plazmidlor, transpozonlar, inteqronlar
vo profaqlarda dasina bilor vo bakteriyalar bu gen-
lori eyni vo ya forgli bakteriya novlorindon iifiiqi
gen transferi yolu ils alds eds bilor. Horizontal gen
transferinin osas mexanizmlorino transformasiya,
transduksiya va konyuqasiya daxildir.

Biofilm bir-birino yapisan vo hiiceyrodon konar
polimer maddalorin 6z-6ziina amalo galon matrisine
daxil olan mikroorganizmlorin mocmusudur. Bak-
teriyalar1 antibiotiklorin tasirindon qoruyan biofilm
vasitosilo miigavimotin  imumi mexanizmlorino
antibiotiklorin niifuzunun garsisinin alinmasi, bio-
film hiiceyralorinin yavas bdylimasina sabab olan
mikromiihitin doyisdirilmasi, adaptiv stress reak-
siyasinin induksiyasi vo davamli hiiceyra differen-
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sasiyas1 daxildir. Pseudomonas aeruginosa kistik
fibrozlu xostolorin agciyarlorinds xroniki infek-
siyalara sobab olur vo agciyar epitel hiiceyralorinin
sothinds biofilm amalo gotirir. Biofilmds ¢oxalan
P.aeruginosa-nin artan antimikrob miigavimatinin
bir izahi biofilmin bozi hissolorindo yavas inkisaf
edon metabolik voziyysto malik hiiceyralorin
olmasidir ki, bu da davamlilarin subpopulyasiyasini
toskil edir. Artan kegici miiqavimotin digor sobablori
biofilmin miirakkab qurulusu vo ya qliserofosforil-
losdirilmis B-(1, 3)-qliikanlar vo ya siklik-B)-qliikkan-
lar kimi antibiotiklorin aktivliyini azaldan ele-
mentlorin olmasi sobobindon birlosmolorin daha
¢otin yayilmasidir [1].

P.aeruginosa etiologiyal1 infeksiyalarin miiali-
cosindo digor osas maneo bakterial persistent
hiiceyralorin amals golmosidir. Planktonik hiicey-
rolorin oksoriyyati antibiotiklorlo 6ldiiriilo bilor;
bununla belo, davamlilar antibiotik hoadaflarinin
sintezini dayandiran harokatsiz voziyyatin movcud-
luguna goro hoyat qabiliyyatini saxlaya bilir vo
boifilmlari borpa eds bilirlor. Davamli hiiceyralor
antibiotiklorin istirakt ilo g¢oxalmir, lakin anti-
biotiklor ¢ixarildigdan sonra boyiimoys davam
edirlor. Bundan oslave, qida ¢atigmazligi kimi otraf
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PE3IOME

O MEXAHU3MAX PEBUCTEHTHOCTHU K AHTUBUOTHUKAM
PSEUDOMONAS AERUGINOSA

I'eiinapoBa @.A., I'acanosa I'.A., Anekneposa JI.M., Ampaxosa A.3.
Hayuno-Hccneoosamenvckuti Uncmumym Meouyunckoui [lpogunaxmuxu umenu B.FO.Axynoosa,
omoenenue muxkpoouonozuu, baxy, Azepoaiioscan

B cratse MpoaHAJIM3UPOBAHbI JJaHHBIE O MEXaHU3MaX PE3UCTCHTHOCTU ITaMMOB P.aeruginosa K pas3IMYHbIM aHTl/I6I/IOTI/lKaM.
ITokazano, 4ro P.aeruginosa OyXy4dn YCIOBHO-IIATOI€HHBIM MHKPOOPIaHHM3MOM, SBISIETCS BO30YyIHUTEIEM CalpOHO3HON
WHQEKITNH Y O0IBHBIX C KICTO3HBIM (GHOPO30M 1 CO CITa0BIM MMMYHHUTETOM, a TAK)KE BETyIIeH MPUUNHON CMEPTEIBHBIX CITyJaeB.
W3-3a ObICTpOii aJanTalMy K YCIOBHSIM OKpYXKalOIel cpeabl P.aeruginosa 4acTo MOTYT CTaThb BO3OyIUTENIeM HHQEKLUH,
CBSI3aHHBIX C OKa3aHHUEM MEIUIIMHCKON moMmoInu. PesncreHTHOCTH P.aeruginosa siBnsiercss MHOrO(haKTOPHOW M MOXKET OBITh
BPOXXJIEHHOH, TPHOOPETEHHON MO0 pa3BUBAThCS 3a CUET Al THBHBIX MEXaHU3MOB ycToHunBOoCTH. HOBBIE TepaneBTHUECKHE
TI0/IXO/Ibl, TAKHE KaK BBISBJICHUE KBOPYMa, (harorepanus 1 UCIOJIb30BaHUE HAHOYACTHIL in Vitro MOXKET 0Ka3aTh aHTUMUKPOOHOE
JICWCTBHE HA PE3UCTEHTHBIX K aHTHOMOTHKAM IITaMMOB P. aeruginosa.

KnroueBsie cnoBa: Pseudomonas aeruginosa, pe3UCTEHTHOCTb K aHTHOMOTHKAM; OIIIOPTYHUCTHYECKIE MHPEKIINH; MEXaHU3MbI
PE3UCTEHTHOCTH

SUMMARY

ABOUT OF MECHANISMS OF ANTIBIOTIC RESISTANCE
IN PSEUDOMONAS AERUGINOSA

Haydarova F.A., Hasanova G.A., Alakbarova L.M., Amrahova A.Z.
Scientific Research Institute of Medical Prophylaxis named after V.Y.Akhundov,
Department of Microbiology, Baku, Azerbaijan

In this paper the data about antimicrobial resistance mechanisms of Pseudomonas aeruginosa against different antibiotics have
been analysed. It was shown that, Pseudomonas aeruginosa is a conditionally pathogenic microorganism, the causative agent
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of sapronosis infection, a leading cause of morbidity and mortality in patients with cystic fibrosis and immunocompromised
individuals. Due to their ability to easily adapt to the external environment, Pseudomonas aeruginosa strains are often the cause
of hospital infections. Antibiotic resistance in P.aeruginosa is multifactorial, as it can arise through innate, acquired, or adaptive
mechanisms. New therapeutic approaches, such as quorum sensing, phage therapy, and the use of nanoparticles, have shown
significant antimicrobial effects against antibiotic-resistant strains of P.aeruginosa in vitro.

Keywords: Pseudomonas aeruginosa, antimicrobial resistance, opportunistic infections, resistance mechanisms
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USAQLARDA BASLANGIC DIS KARIYESININ MUALICOSININ
MUASIR KONSEPSIYALARI

https://doi.org/10.61775/2413-3302.v1i43.03

Mehmani V.R.*,"” Mehmani 1.G.
Azarbaycan Tibb Universiteti. Ortodontiya kafedrasi, Baki, Azarbaycan

Aktualliq. Dis kariyesi usaq stomatologiyasinda an genis yayilmis xastaliklordan biri olaraq qalir va usagin saglamligina va hayat
keyfiyyatino ohomiyyatli tosir gostorir. Todqiqatin maqsadi — usaqlarda erkon dis kariyesinin profilaktikast vo minimal invaziv
miialica Gisullarinin miiasir yanagmalarinin tohlilidir. Material vo metodlar. Usaqlarda erkon kariyesin etiologiyasi, profilaktikasi
va milalicesing hasr olunmus miiasir elmi maqalslerin va klinik tadqiqatlarin tahlili aparilmisdir. Remineralizasiya terapiyasi, rezin
infiltrasiya iisullari, hamginin fliior tarkibli vasitaler, hidroksiapatit asasli preparatlar va biomimetik peptidlarin totbiqi xiisusila
nazarden kegirilmisdir. Naticalor. Aparilan tohlil gosterir ki, usaqlarda kariyesin inkisafi genetik meyllilik, qidalanma vardislori,
ag1z boslugunun gigiyena soviyyasi va profilaktik todbirlerin slgatanligi kimi bir sira amillorle slaqadardir. Miiasir minimal
invaziv miialica lisullar1 demineralizasiya prosesinin dayandirilmasina v dis toxumalariin genis preparasiyasi olmadan minanin
mineral strukturunun barpasina yonsldilmisdir. Remineralizasiyaedici vasitolorin, infiltrasiya texnologiyalarinin va biomimetik
materiallarin tatbiqi patoloji prosesin sabitlosmasine vo miialicanin estetik vo funksional naticalerinin yaxsilagsmasina kdmok
edir. Yekun. Usaqlarda erken dis kariyesinin effektiv profilaktikasi vo miialicasi gigiyenik va dietik tadbirlori, maariflondirici
proqramlar1 va dis toxumasinin qorunmasina vo agirlasmalarin qarsisinin alinmasina yonalmis miiasir minimal invaziv mialica

texnologiyalarinin totbiqini birlesdiran kompleks yanagma tolob edir.
Acar sozlor: erkon dis kariyesi, usaqlar, remineralizasiya terapiyasi, kariyes infiltrasiyasi

iris. Bu giino godor dis kariyesi usaqlarda

stomatologiyanin an shamiyyatli problem-

lorindan biri olaraq galir. Bu patoloji pro-
ses disin sort toxumalarinin demineralizasiyast vo
yumsalmasi ilo miisayiot olunur ki, bu da naticado
kariyes boslugunun yaranmasia gotirib cixarir.
Umumdiinya Sohiyys Toskilatimin molumatina
gora, bu xastolik moktob yash usaqglarin toxminon
60-90%-ni shato edir [1]. Bundan oslave, Umum-
diinya Sohiyyo Assambleyasinin hesabatlarina
osason, alti yash usaglarin 20-90%-indo artiq dis
kariyesi miisahido olunur, on iki yasa ¢atdigda iso
daimi diglorin orta zodslonma say1 0,5-3,5-0 catir
[2]. Bu molumatlar usaqlarda baslangic kariyesin
profilaktikasivo miialicosi masalalorinin aktualligini
vurgulayir.

Miiasir klinik tocriibado xiisusi diqqot baslangic
dis kariyesinin, xilisusilo “ag loko” morholasindo,
agrisiz, effektiv vo siiratli miialicasini tomin edon
metodlara yonaldilir. Erken kariyesin patogenetik
mexanizmlorini nozors alaraq profilaktika vo terapi-
ya liglin yeni yanagmalarin axtaris1 va totbiqi miiasir
stomatologiyanin prioritet vozifalorindon biridir [3].

Bu todqgiqatin magsadi usaqglarda baslangic ka-
riyesin miialicosindo istifado olunan geyri-invaziv
vao mikroinvaziv metodlar hagqinda mévcud elmi
molumatlar1 tohlil etmok, homg¢inin onlarin ef-
fektivliyini vo usaqglarin terapevtik stomatologiya
praktikasinda totbiq imkanlarini giymotlondirmok
idi.

*e-mail: vusalamehmani3869@gmail.com

Materiallar vo metodlar. Problemin tohlili
iclin bibliosemantik metod totbiq edilmisdir ki, bu
da usaqlarda baslangic dis kariyesi haqqinda miia-
sir biliklorin sistemlagdirilmasine vo qiymatlondi-
rilmasino imkan verib. Bu metod miixtalif elmi
nosrlor, monoqrafiyalar, icmal maqalolor vo miiasir
elektron resurslar, o ciimlodon PubMed, Scopus,
Web of Science vo Google Scholar bazalarindan alds
edilmis molumatlarin dyronilmasi va tohlilini shato
edirdi. Bu yanagma vasitasilo baslangic kariyesin
profilaktikasi vo miialicosino dair osas anlayislar,
metodlar vo yanagmalar miioyyon edilmis vo on-
larin effektivliyinin miiqayisali qiymaotlondirilmasi
aparilmigdir. Bibliosemantik tohlil hom onanovi,
hom do innovativ strategiyalarin — qeyri-invaziv
vo mikroinvaziv miialico metodlart daxil olmaqla —
miioyyonlosdirilmosino vo onlarin usaqlarin klinik
stomatologiya praktikasinda totbiq imkanlarinin
giymatlondirilmasino imkan verib. Bundan olava,
metod movcud tadqiqatlarda bosluglart vo ziddiy-
yotlori askar etmoyo imkan verarok golocok klinik
vo eksperimental todqiqatlar {i¢lin osaslandirilmis
tovsiyolorin formalagmasina komok edir. Xiisusi
diqget remineralizasiya preparatlari, emalin infiltra-
siya texnologiyalar1 vo kariyesin minimal invaziv
miialicosino miiasir yanagmalarin miigayisosino
yonoldilmisdir. Belolikla, bibliosemantik metodun
totbiqi sistemli vo tonqidi odobiyyat icmali tomin et-
mis, usaqlarda baslangic kariyesin miiasir profilak-
tika vo miialica tisullarin effektivliyinin kompleks
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qiymatlondirilmasine va golocok tadqgiqatlar {igiin
perspektiv istiqgamotlorin miioyyon edilmosino im-
kan vermisdir.

Noaticalori va onlarin miizakirasi. Dis kariyesi-
nin inkisafinda asas rolun emalin tam mineralizasi-
yas1 oldugu hesab edilir; bu, onun manfi tosirloro,
xiisuson tursulara garsi yiiksok dayaniqligini tomin
edir. Eyni zamanda, yetorsiz mineralizasiya dis
kariyesinin yaranmasi {igiin olverisli sorait yaradir
[3]. Kariyesin patogenezindo morkozi ohomiyyot
agiz boslugunda remineralizasiya vo deminerali-
zasiya proseslori arasindaki dinamik tarazligin
pozulmasidir, hansi ki, miixtolif daxili vo xarici
amillor torofindon tosirlonir. Bu tosirloro baxma-
yaraq, yiiksok keciriciliyo vo asag1 sixliga malik
emal saholori hossas olur vo demineralizasiyanin
stirotlonmasina sabab olaraq kariyes boslugunun
formalagmasina gotirib ¢ixarir [4, 5]. Eksperimen-
tal vo klinik todqiqatlar gostorir ki, emalin miiqavi-
moting on boylik tosir tiipiircok torafindon gdstori-
lir; tliptircok dis sothinin kegiriciliyini tonzimloyir
vo mikro- vo makroelementlorin torkibindon asili
olaraq mineralizasiya proseslorini stimullasdirir
[6]. Baslangic kariyesin profilaktikas1t vo miialico-
si on effektiv sokildo kompleks yanasma ilo hoya-
ta kecirilir. Bu yanagma agiz boslugunun rasional
gigiyenasini, ekzogen vo endogen profilaktika va-
sitolorinin — florid, kalsium preparatlari, vitaminlor,
fitopreparatlar, qida olavalori, lokal remineralizasi-
ya terapiyast, fissuralarin hermetiklonmasi — totbiqi-
ni ohato edir. Belo yanagma emalin kariyesa qarsi
dayanighgim artirir. “Ag loko” maorholosindo kari-
yes prosesi geri donondir, buna gora do miiasir tod-
qiqatlar emalin kristal strukturunu barpa edo bilocok
metod vo preparatlarin hazirlanmasina yonoldil-
misdir [7, 8].

Disin emalinin kristal strukturunu borpa etmok
iclin miixtalif remineralizasiya terapiyasi yanasma-
larmin totbiqi kariyesin profilaktikasinda effektiv-
likds doyiskonlik gostorir. Bu, yasayis regionunun
biogeokimyovi xiisusiyyatlori, agiz boslugunun
gigiyena qaydalaria riayat, dis sort toxumalarinin
ilkin mineralizasiya soviyyasi, eloca do valideyn-
lorin vo usaqlarin gigiyena hazirliq soviyyasi kimi
coxsayli amillorin tosiri ilo slagodardir ki, bu amillor
hor zaman diizoldilo bilmoz vo ya yalniz qismon
tonzimlono bilor. Klinik terapevtik stomatologiya
praktikasinda miixtolif remineralizasiya terapiyasi
yanasmalarindan genis istifads olunur, o ciimlodan
flor torkibli vasitolor [8—10], o ciimlodon yiiksok
konsentrasiyali natrium floridli mohlullar vo gellor,
mosolon, 2% mohlul, genis istifado olunur. Lokal

totbiq l¢lin effektiv preparatlar arasinda “Remo-
dent” xtisusi qeyd olunur; bu preparat disin sort
toxumalarina birbagsa mohlul soklinds totbiq olunur.
Usaqlar torsfindon floridlerin yuyulma vo udulma
riskini azaltmaq vo preparatin emalla tomas miid-
dotini artirmaq ti¢lin flor torkibli dis laklarindan
istifado olunur. Laklarin osas vozifasi — emali
kariyesogen amillordon izolyasiya etmok vo aktiv
maddonin uzunmiiddatli tosirini tomin etmokdir.
Laklar adoton tiind-sar1 rongli tobii qotranlarla ga-
rigdirilmis flor torkibli birlosmalordon ibaratdir va
dis sothino yiiksok yapisma qabiliyyetine malik-
dir. Onlar emalda 24 saata qodor qala bilor ki, bu
da floridin sort toxumayla tomas miiddstini uzadir
[9]. Usaqlarda uzun miiddot istifado olunan floridli
lak dis sothindo bir tobago amolo gatirir, hanst ki,
bir ne¢a hofto qalir vo uzunmiiddatli profilaktik tosir
gostarir. Floridli lakdan istifade zamani kariyesin
inkisafinin orta azalmasi 50%-o ¢atir [10].
Todqiqatlar gostormisdir ki, dislorin flor torkib-
li vasitolorlo islonmosi kariyesin inkisaf riskini
azaldir. Belo ki, floridli lakla profilaktik prosedur-
lar ke¢mis usaqlarda kariyes prosesinin intensivli-
yinin artimi miisahide olunmamigdir.Bununla bels,
floridli lakdan istifade zamani flor asason emalin
sothi qatinda, toxminon 5 um dorinlikde y18ilir ki,
bu da kariyes fokuslarinin 30 pm dorinliyine tosir
gostormasi ticlin homigo kifayot etmir. Bu baximdan
“Gluftored” preparat1 daha ifadsli kariyesprofilaktik
effekt niimayis etdirir vo dis kariyesinin intensivliyi-
nin arttmini shomiyyatli deracads azaldir. Tadqiqat
miiolliflori géstormisdir ki, “Gluftored” preparatinin
agiz boslugunun yiiksok keyfiyyatli gigiyena qay-
dalar1 ilo birgo istifadesi usaqlarin moktobdncasi
yaslarinda kariyesin profilaktikasinda yiiksok effek-
tivlik tomin edir vo onu pediatrik stomatologiya prak-
tikasinda genis totbiq etmak tovsiye olunur [11].
Emalin kariyess qars1 dayanigliginin forma-
lagsmasinda onun kristal strukturu va disin sort toxu-
malarinin kimyovi torkibi xiisusi ohomiyyst kosb
edir, bu iso profilaktika strategiyasini miioyyon edir
— kariyeso davamli emalin formalagmasi ii¢iin sorait
yaratmaq [12]. Molumdur ki, kariyes prosesinin
inkisafi zamani emalin masamaliliyi va kegiriciliyi
artir, buna goro baslangic kariyesin miialicosindo
alternativ metod olaraq emal masamalarinin herme-
tiklonmosi, tursularin niifuz etmasinin vo mineral
itkisino gars1 profilaktika tomin edir. Miiasir prak-
tikada “ag loko” morholosindoki kariyesin miialica-
si l¢lin remineralizasiya gellori istifado olunur,
moasalon, “R.0.C.S. Medical Minerals”. Bu prepa-
rat kalsium vo fosfor ionlarinin disin sart toxuma-
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larina todricon vo davamli niifuz etmosini tomin
edir. Dig sothindo goruyucu tobago amolo golmosi
noticosindo minerallarin tomas middati artir, bu
da remineralizasiya effektivliyini yiiksoldir. 1.V.
Kobiyasovanin todqiqatlar1 gostormisdir ki, “ag
loka morholasindo gelin totbiqi miivaqqeti dislorin
emal strukturlarini biitlin miiayine olunan usaqlar-
da borpa edir [13]. Preparatin totbiqi emali kalsi-
umla zonginlogdirir, remineralizasiya proseslorini
aktivlosdirir vo onun kariyesogen tosirlora qarsi
dayaniqligimn artirir. Miislliflar geyd edirlar ki, agiz
boslugunun gigiyena gaydalarina riayot edildikdo,
“R.0.C.S. Medical Minerals” gel baslangic kari-
yesin miialicasindo effektiv vo tohliikosiz vasitodir
[13]. Preparatin tohliikesizliyi torkibindo ftorun ol-
mamasi ilo tomin olunur ki, bu da onu yiiksok flor
torkibli su olan regionlarda, habels floroz vo qalxan-
vari vazi xostaliklori olan xastolords istifado etmoyo
imkan verir.Basqa bir miiasir vasito — reminerali-
zasiya gel-krem “Tooth Mousse” (GC Corpora-
tion, Yaponiya), hansi ki, mineral balansin barpasi
vo emalin remineralizasiyasi {iglin nozardas tutulub.
Aktiv komponent Recaldent, CPP-ACP (kazein fos-
fopeptid — amorf kalsium fosfat) kompleksini toskil
edir. Kazein aktiv maddslorin dasiyicisi kimi ¢ixis
edir, emala, bio tobogoyo, dis arpino vo yumsaq
toxumalara baglanaraq kalsium vo fosforu disin sort
toxumalarina catdirir.

MI Paste Plus (GC Corporation, Yaponiya) eyni
CPP-ACP kompleksini florid olavo etmoklo ehti-
va edir (CPP-ACPF). CPP-ACPF molekullar1 bio
toboqgo, dis arpi vo emalin hidroksiapatit kristallar
ilo baglanaraq bioloji sl¢atan kalsium, fosfat vo flo-
rid toplayir. Bu sayado preparat emalin deminera-
lizasiya proseslorini daha effektiv stabillogdirir vo
xiisusilo formalasmaqda olan disloro malik usaqlar-
da mineralizasiyani togviq edir [14, 15].

MI Paste Plus gel-kremi disin sort toxuma-
larmin remineralizasiyasini = siirotlondirir, onlari
mohkomlondirir vo dentinlo emalin hassasligini
azaldir. Preparat inok siidiindon alinmis kazein
osasinda hazirlandig1 {igiin laktoza doziimsiizliyii
olan usaqlarda istifadesi tovsiye edilmir. Torki-
bindo soker vo spirt olmamasina baxmayaraq, MI
Paste Plus fliioridlorin aktiv ayrilmasi sobabindon
12 yasdan kicik usaqlara tovsiye edilmir. Bunun-
la yanasi, mohz bu xiisusiyyat onu yas mohdudiy-
yoti olmadan istifado edilo bilon Tooth Mousse
preparatt ilo miiqayisodo daha effektiv profilak-
tik vasitoyo cevirir. Klinik-laborator todqiqatlar
tiiplircoyin mikrokristallasmasinin miisbat dina-
mikasini niimayis etdirmisdir ki, bu da GC Tooth

Mousse gelinin baglangic kariyesin mialicasindo,
geyri-kariyes monsoali zodslonmaolorin remineraliza-
siyasinda vo mineralizasiyasi tamamlanmamis dis
sort toxumalarinin borpasinda daha effektli terapev-
tik tosiro malik oldugunu gostorir.Son illordo “ag
loko morhoalasindo kariyesin miialicosinds anonovi
remineralizasiya terapiyasi ilo carrahi-barpaedici
miialico arasinda araliqg movqe tutan yeni metod —
dis emalinin infiltrasiyasi metodu islonib hazirlan-
misdir [16]. Bu mikroinvaziv metod kariyes ocagina
xUisusi gotranin biitiin dorinliyi boyunca niifuz et-
mosing osaslanir. infiltrasiya iisulu baslangic kari-
yesin minimal invaziv miialicasi li¢ilin yeni imkanlar
acir vo pasiyentlords dislorin estetik goriiniistini bir
ziyarat orzindo, minimal miidaxils ils barpa etmayo
imkan verir [17, 18].

“ICON” materiali bosluq amolo golmodon hom
vestibulyar, hom do aproksimal kariyes zodolon-
molorinin miialicasinda istifado oluna bilor [19].
Klinik tocriibo infiltrasiyanin baslangic kariyes
ocaqlarinda yiiksok effektivliyini gostormisdir, xii-
susilo breket-sistemlori ilo ortodontik miialicodon
sonra emalin demineralizasiyas1 hallarinda, agiz
boslugunun gigiyenasinin mohdud oldugu sorait-
da va siiratli, agrisiz vo effektiv miialicaya ehtiyac
olduqgda [20]. 7-12 yaslh usaqlarda kariyesli dislorin
“ICON” kompozit materiali ilo infiltrasiyasinin agiz
mayesinin biokimyavi va biofiziki gostaricilorine to-
sirini aragdiran klinik-laborator tadqiqat tiipiircoyin
mineralizasiya potensialinin artdigini gostormisdir.
Noticolor kariyes bosluglarinin preparasiyast vo
plomblasdirilmasindan  ovvol  demineralizasiya
olunmus emalin infiltrasiyasi texnologiyasinin ytik-
sok effektivliyini tosdiglomisdir ki, bu da minimal
miidaxils soraitinds disin sart toxumalarinin hacmi-
nin maksimum doracods qorunmasina imkan verir.

Milliflor gostormisdir ki, baslangic kariyes
zadolonmolorindo emalin infiltrasiyasi lazer fliiore-
sans gostoricilorinin statistik cohotdon ohomiyyotli
doracodo azalmasina sobob olur. Infiltrasiya olun-
mus emal saothi ilkin parlagligini vo hamarligini
borpa edir. Infiltrasiya olunmus vo saglam emal
arasindaki kecid zonast demok olar ki, nozara carp-
mir, zondlama zamani toyin edilmir, yaxst konar
adaptasiyasi vo perifokal saholorin homogen teks-
turast ilo xarakterizo olunur. Infiltrasiya olunmus
saholorin liiminessensiyas: intakt emala yaxin
olan vahid mavi-bozumtul calarla 6ziinli gostorir.
Baslangic kariyes zodolonmolorinin miialicesindo
infiltrasiyanin effektivliyi klinik-laborator tadqiqat-
larla tosdiglonmisdir [20]. ©ldo olunan noaticalor
metodikanin ag kariyes lokalori {igiin yiiksok effek-
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tivliyini gostormisdir. Pigmentlogmis lokolori olan
disler qrupunda hallarin 78,9%-do kariyes prosesi-
nin dentin sorhadlori daxilindo yerlosdiyi miioyyon
edilmis, infiltrasiyanin orta niifuzetmo dorinliyi iso
(91,2043,37) mkm toskil etmisdir ki, bu da zodslon-
moya tam tosir gostormak iigiin kifayat etmir. Belo-
likls, pigmentlogmis lokalorin infiltrasiyas: kariyes
prosesinin  stabillosdirilmasine zomanst vermir.
Todqiqatlar gostormisdir ki, infiltrasiyanin tatbiqi
zamani dislarin 83,72%-do emalin demineralizasi-
ya saholori tam aradan qaldirilmis, 16,27% hallar-
da iso emalin mikrosertliyinin qorunmasi fonunda
zadalonma sahalarinin dl¢iilorinds shomiyyatli azal-
ma miisahido olunmusdur [21, 22]. Kariyes ocagin-
da emalin kondisionlagdirilma miiddatinin anonavi
olaraq tovsiyo edilon iki doqigoalik ekspozisiyadan
4 doqigoys qodor artirilmasi, disin vestibulyar
sothinds pigmentlosmis va ya ¢coxsayli kicik ag kari-
yes lokolori oldugda optimal estetik noticonin oldo
olunmasina imkan verir. Vestibulyar sothlordo kari-
yesin infiltrasiyas1 zaman1 maksimal estetik effekto
nail olmaq iiglin emalin hor biri 4 doqigo olmagla
ikigat kondisionlagdirilmas1 tovsiya olunur [23].
Lakin infiltrasiyanin genis dentin zadelonmalori
zamani, eloco do nazik emal gatina malik olan vo ya
dentinin a¢iq oldugu boyun (servikal) nahiyosinin
zadalonmolarinds totbigi magsadauygun hesab edil-
mir. Bu, ICON materialinin hidrofob xiisusiyyatlori
ilo olagodardir; material dentin kanalciglarinda
mayenin movcudlugu sobobindon dentinin dorin
qatlarina niifuz eds bilmir ki, bu da tam dayarli infil-
trasiyan1 miimkiinsiiz edir. Metodikanin alavo moh-
dudiyyatlorino loko sahosinds emal sothinin tekstu-
rasinin tam borpa olunmamasi vo hor zaman ideal
olmayan konar adaptasiya daxildir [24, 25].
Molumdur ki, emalin omolo golmasi prosesi
disin epitelial organinin daxili hiiceyralorinin, yoni
enameloblastlarin, sekretor foaliyyati naticasinda
bas verir. Bu morfogenetik proses on long gedon
proseslordon biridir vo tam basa ¢atmasi {i¢lin uzun
miiddot tolob edir [26]. Emalin formalagma siire-
ti toxminon giindo 2—4 mkm togkil edir vo gelvari
emal matriksi vasitasilo kristallarin bdylimosi ilo
tonzimlonir. Bu matriks bir neg¢o ziilaldan ibaratdir
ki, onlarin 90 %-ni amelogenin togkil edir. Qalan
10 % iso ameloblastin, enamelin, zordab albumini,
amelotin vo proteolitik fermentlordon ibaratdir [27].
Bu ziilallar birlikde apatit kristallarinin istiqa-
motli boyiimasi li¢lin sablon formalagdirir. Amelo-
genin kristal boylimasinin inhibitoru kimi deyil, ion
mohlullar1 vo ya yarimbark komplekslorlo kristal
soth arasinda korpii rolunu oynayaraq kristallarin

diizgiin orientasiyasina sorait yaradir. Todqiqatcilar
amelogenini kristal boylime agenti kimi istifade
edorak laborator soraitdo emalin yaradilmasi istiqa-
moatinds todqiqatlar aparirlar [28].

Miiasir biotexnoloji preparatlar, o ciimlodon
InnoDent (Bubendorf, Isvecrs), dis emalinin re-
generasiyasi {iglin nazorde tutulmus insan ameloge-
ninin amin tursusu analoqunu togkil edir. Preparat
borkfazali kimyavi sintez iisulu ilo istehsal olunur
vo iki formada buraxilir — InnoDent Junior vo Inno-
Dent Repair. Klinik tadqiqatlar usaqlarda kariyesin
“loko” moarholasindo InnoDent™ peptidinin birdofs-
lik totbiginden sonra miisbat miialica noticalorini
gOstormisdir.

1-3 ay sonra aparilan vizual miiayino zamani
kariyes lokolori askar edilmomis, dislorin rongi ho-
mogen olmus, parlaqliq qorunmus vo agr1 hisslori
miisahido edilmomisdir. Vital boyama naticalori ov-
volki defektlor sahosindo emalin biitovliiyiiniin qo-
rundugunu tosdiqlomisdir [29]. Remineralizasiyanin
son innovativ texnologiyalarindan biri erkon kariyes
zadoalonmolarinin regenerativ miialicasi liglin 6ziinii
toskil edon peptidloro (P11-4) osaslanan Curolox
preparatinin istifadssidir. Aktiv mahsul — Curodont
Repair (Credentis AG, Windisch, Isvegro) hesab
olunur. Bu texnologiyada P11-4 monomerlori kari-
yes ocagina totbiq edilir, sothalti mikromasamalora
niifuz edir vo yiiksok ion giicli soraitindo tigol¢iilii
(3D) matrisa formalasdirir. Yaranmis matrisa qa-
ris1q tiiptircokdon kalsium fosfati calb ederak matri-
sa otrafinda hidroksiapatitin formalagmasini tomin
edir vo biomimetik mineralizasiya prosesini basladir
ki, bu da emal va dentinin barpasina imkan yaradir.
Remineralizasiya prosesi bir ne¢a hofto davam etso
do, disin sort toxumalarinin tobii sokildo barpasini
tomin edir [30].

Yekun. Hazirda wusaq stomatologiyasinda
baslangic dis kariyesinin mialicosi li¢lin genis
preparat vo metodlar spektri mévcuddur ki, bu da
hokimo hor bir konkret klinik voziyyot li¢lin op-
timal yanagsmani se¢cmoyo imkan verir. Bununla
belo, biitiin pasiyentlordo erkon morhoalods kariyesi
tam aradan qaldiran universal vasito holo mdévcud
deyil ki, bu da problemin golocak tadqiqatlar ii¢iin
aktualligini qoruyub saxladigini gostorir. Movcud
remineralizasiya terapiyast metodlart baslangic
kariyesin proqressivlogmosinin qarsisini effektiv
sokildo alsa da, aktiv maddslorin niifuzetmo dorin-
liyi, dis toxumalarinin mineralizasiyasinin fordi xii-
susiyyatlori va pasiyentlorin ag1z boslugu gigiyenasi
gaydalarma riayot etmosi ilo bagli miioyyon moh-
dudiyyatlors malikdir.
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Miiasir mini- vo mikroinvaziv texnologiyalar,
o climlodon kariyesin infiltrasiyast vo peptid osasl
biomimetik preparatlar (InnoDent™, Curodont
Repair), emalin strukturunun barpasinda, deminera-
lizasiyanin qarsisinin alinmasinda vo dislorin este-
tik gostoricilorinin yaxsilasdirilmasinda yiiksok ef-
fektivlik niimayis etdirir. ilk klinik miisahidolorin
miisbat naticolorino baxmayaraq, yeni metodlarin
genis totbiqi onlarin effektivliyinin, tohliikosizliyi-
nin vo uzunmiiddatli naticalorinin qiymatlondiril-
masi moagsadilo genigsmiqyasli, randomizs olunmus
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SUMMARY
MODERN CONCEPTS OF TREATING EARLY CHILDHOOD CARIES

Mehmani V.R., Mehmani I.G.
Azerbaijan Medical University, Department of Orthodontics, Baku, Azerbaijan

Background. Dental caries remains one of the most common diseases in pediatric dentistry and significantly affects a child’s
health and quality of life. Aim of the study — to analyze modern methods of prevention and minimally invasive treatment
of early dental caries in children. Material and Methods. An analysis of contemporary scientific publications and clinical
studies devoted to the etiology, prevention, and treatment of early caries in children was conducted. Particular attention was
given to remineralization therapy, resin infiltration techniques, and the use of fluoride-containing agents, hydroxyapatite-based
products, and biomimetic peptides. Results. The analysis shows that the development of caries in children is determined by
a complex of factors, including genetic predisposition, dietary habits, oral hygiene level, and accessibility of preventive care.
Modern minimally invasive treatment approaches aim to stop demineralization and restore the mineral structure of enamel
without extensive removal of dental tissues. The use of remineralizing agents, infiltration techniques, and biomimetic materials
contributes to stabilization of the pathological process and improves both aesthetic and functional outcomes. Conclusion.
Effective prevention and treatment of early dental caries in children require an integrated approach combining oral hygiene and
dietary measures, educational programs, and the application of modern minimally invasive therapeutic technologies aimed at
preserving tooth structure and preventing complications.

Keywords: early dental caries, children, remineralization therapy, caries infiltration

PE3IOME

COBPEMEHHBIE KOHIEIIIHU JIJEYEHUA HAYAJIBHOTI'O
KAPUECA 3YBOB Y IETEH

Mexmann B.P., Mexmanu W.T.
Asepbatiocanckuii Meduyunckuti Ynusepcumem, kageopa opmoooumuu, baxy, Azepbaiioncan

AxkTtyanbHocTh. Kapuec 3y0oB ocTaércst omHOW W3 Hamboyiee pacIpOCTPaHEHHBIX MATOJOTUH JETCKOW CTOMATOJOTHU
1 OKa3bIBAa€T CYIIECTBEHHOE BIMSIHME Ha OOIIEe COCTOSIHHE 3/10pOBbSl M KauecTBO Ku3HM peOéHka. Lleab mccienoBaHus —
MIPOAHATU3UPOBATH COBPEMEHHBIC METO/IbI PO HMIAKTUKN 1 MUHUMAILHO HHBa3UBHOTO JICYCHHUS HAYaJIbHOTO Kapueca y AeTeH.
Marepuan u Metoabl. [IpoBei€H aHaIM3 COBPEMEHHBIX HAYYHBIX ITyOJIUKANNI U KIMHUYECKUX HCCIIE0BaHUMH, ITOCBSIIEHHBIX
STHOJIOTHH, NMPOQUIAKTHKE M JICYCHUIO HavyalbHBIX (opMm Kapueca y neredd. PaccmaTpuBaiuch JaHHbIE O NMPUMEHEHHU
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peMuHepanu3yoleil Tepanuy, THOWITPAUN Kapueca CMOJIaMH, a TaKKe HCIIOJIb30BAHUM CPEJICTB HAa OCHOBE (DTOPHUJIOB,
THJpOKCHANIaTUTa ¥ OMOMHUMETHYECKHX IMENTHIO0B. Pe3yJbTaThl aHain3a MOKa3bIBAIOT, YTO pPa3BUTHE Kapueca y JAeTed
00yCIIOBIIEHO KOMIUIEKCOM (DaKTOPOB, BKIIOYAs I'€HETHYECKYIO MPEAPACIION0KEHHOCTh, OCOOCHHOCTH IHUTaHUS, YPOBEHb
THTHEHBl TIOJIOCTH PTa M JOCTYHHOCTh HPOMMIAKTHYECKUX Meponpustiid. CoBpeMeHHble MHHUMAIBHO WHBa3HUBHBIC
METOJIbl JICYCHHs HAaIpaBJICHbl Ha OCTAHOBKY JEMHHEpalHM3allid M BOCCTAHOBICHHE MHHEPAJBbHON CTPYKTYpBHI SMainu 0Oe3
3HAYUTEIBHOTO MIPENapupoBaHus TKaHel 3y0a. [IpuMeHeHne peMuHepanu3yIomuX CPEACTB, HHPMIBTPALMOHHBIX TEXHOIOTHIA
1 OMOMHMETHYECKHX MaTEpPHAJIOB CIIOCOOCTBYET CTAOMIIM3AIMU TAaTOJIOTHYECKOTO MpOoIecca U YIYUIICHHUIO SCTETHYECKUX U
(YHKIIMOHAJIBHBIX Pe3yJIbTaTOB JiedeHus. 3akmodyenne. DddexTrBHas NpodUIIaKTHKA U JICUCHNE HAYalIbHOTO Kapreca y JieTei
TpeOyIOT KOMIUIEKCHOTO II0AX0/1a, BKIIOYAIONIET 0 THTHEHHYECKHE U JHeTHIECKIE MEPONIPUATHS, 00pa30BaTeIbHbIE IIPOrPAMMBI
U VCHOJIB30BAaHUE COBPEMEHHBIX MUHHMMAJIbHO HHBA3MBHBIX TEPANEBTHUYECKUX METOMOB, HANpaBICHHBIX HA COXPaHCHHE
CTPYKTYpBI 3y0a U NpeIynpeskICHUE OCIOKHCHHUH.

KioueBsie cioBa: HavyanbHBIH Kapuec 3y00B, AE€TH, pEMHHEPAIU3YIOIIas Tepanus, HHQUIbTpaus Kapreca

Redaksiyaya daxil olub: 12.11.2025
Capa tovsiya olunub: 08.12.2025
Raygi: professor R.V. Sadlinskaya
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OCOBEHHOCTH JJUATHOCTUKHU U KJIMHUUYECKOMN KAPTHUHBI
CYCTABHOI'O CUHAPOMA ITPAU BOCTTAJIMTEJIBHBIX
3ABOJIEBAHUAX KHNIIEYHUKA

'Kacymosa @.H.*,"” 'Hyp-Mamenosa I.C.,"” 'MycaeBa A.B.,
T'acanoBa I.X.,” 2Canpirosa I.C.," '"Mypmynay H.A.
'Asepbarioscancrkuii I'ocyoapcmeennviit Uncmumym Ycosepuencmeosanus Bpaueii umenu A.Anuesa,
kagheopa mepanuu, baxy, Azepoatiodican;
’Hayuno-Hccneoosamenvcruilt Mnemumym Meouyunckoii Peabunumayuu, baky, Azepbatioscan

B nanHO#1 cTaThe mpeacTaBiIeHBl COBPEMEHHBIE JaHHBIE O KIMHUYECKUX OCOOEHHOCTSIX, TMarHOCTUKE U JAU(PepeHIInaTIbHON
JIMarHOCTHKE CYCTaBHOTO CHHIpPOMA IIPHU BOCHAIUTEIbHBIX 3a0osieBaHmsx kumeuynnka (B3K). Paccmorpensl ocHOBHBIE
(OpMBI MMOpasKeHUsI CYCTaBOB, BKJIIOUYAsl aKCHAJIBHBIA M NepudepuyecKuil CIOHANIoapTpHT, epudeprudeckue aprponatun |
u Il Tunos, sHTE3nTH M AAKTHIUTEL. Oco0oe BHUMaHHE YAEIEHO KIMHUYECKHM IPOSBICHHSM, CBS3M CYCTaBHOTO CHHIpOMA
C aKTHBHOCTBIO KHIIIEYHOTO BOCIIAJICHMS, a TakXke (paKkTopam, 3aTpyIHSIONMM CBOEBPEMEHHYIO THAarHOCTHKY. OCBeIIeHBI
COBPEMEHHBIE TTO/IX0/bI K Ja00paTOPHOW M MHCTPYMEHTAILHOW JHarHocTHke cyctaBHbIX nposiBiennii B3K. Ilokasana ponb
MapkepoB BocnaneHus, onpeaeneaus HLA-B27, ynbTpa3BykoBOro ucciefoBaHMs CyCTaBOB M JHTE30B, a Takxke MPT kax
Hanbonee MH(GOPMATUBHOTO METOJa PAHHETO BBISBICHHS aKCHAIbHBIX NopakeHWH. [IpepcTaBieHbl OCHOBHBIE NMPHHIIMITBI
muddepeHnnanbHOl AMaTHOCTUKA M COBPEMEHHBIE TOAXO0AbI K MEAWKaMEHTO3HOMY JieueHHI0. CBOEBPEMEHHOE BBISIBICHHE
CYCTaBHOT'O CHHJPOMA U MEXAUCIUILIINHAPHOE B3aUMOAEHCTBIE FaCTPOIHTEPOIIOTA M PEBMATOJIOTa UMEIOT PellIaroliee 3HaUeHHe
JUI IpeyNpEeXIeHNUs] CTPYKTYPHBIX TOBPEkKACHUN CYyCTaBOB, TOCTH)KEHUS! CTOMKOM PEMUCCUU U YIIy4dILIEHUs TOJITOCPOYHOrO

nporuo3a nanuentos ¢ B3K.
KiaroueBnie cioBa:
CIOHAMUIIOAPTPUT, SHTE3UT, JAKTUIUT

BOCIAJINTENILHEIE  3a00JIeBaHuUs KUIICYHUKA,

BHCKHIIICYHBIC TIPOABJICHMA, CyCTaBHOﬁ CUHAPOM,

ocCTiajuTeNlbHble 3a00JieBaHUSl KHUILIEYHHKA

(B3K), K KOTOpPBIM OTHOCSITCSI SI3BEHHBIN

konuT (SK) u 6one3ns Kpona (BK), npenc-
TaBJSIOT COOOM  XPOHUYECKHME HMMMYHOBOCIIA-
TUTENbHbIE 3a00JIeBaHUs, XapaKTEPU3YIOIIUECS
PELUIUBUPYIONTUM TEUCHUEM U CUCTEMHBIMH IIPO-
siBjeHusIMU [1].

B3K 3aTtparuBaroT He TOJBKO OpraHbl MUIIEBa-
PUTEIBHON CHUCTEMBI, HO TaK)K€ MOTYT OKa3bIBaTh
BIIUSTHUE HA PA3IMYHBIE IPYTHE CUCTEMbI OpraHU3Ma.
[TopaxkeHust OpraHoOB U CUCTEM, BOSHUKAIOIINE BHE
KEITYJIOYHO-KUIIIEYHOTO TpakTa y TAIMEeHTOB C
B3K, o00o03HauarTCs TEPMHHOM «BHEKHIIICYHBIC
nposinenus» (BKII) [2, 3]. HauGonee BbicOkast
pacnpoctpanénHocts BKII ormeuaercs npu BK, y
KEHILMH, KypUIbIIMKOB U MallMEHTOB ¢ OoublIei
JUTMTEIIBHOCTBIO 3a00JieBanus [4-7].

Ilo pmamneiM HamuoHanbHOM CUCTEMBI MEOH-
uumHCKoro crpaxoBaHusi PecnyOnuku Kopes, pac-
npoctpanéHHocTs BKII nmpu B3K cymecrsenno
BapbUPYET B 3aBUCMMOCTH OT I10JIa U BO3pacTa Ha
MOMEHT YCTAHOBJICHHSI JIMarHO3a W COCTaBJISET
23,0% npu bK u 24,4% npu K [8, 9]. Otmeuaercs,
yto 10 50% mnanuentoB ¢ B3K B Teuenue xu3Hu
niepeHocsT xoTst 061 01HO BKII, mpuaém HekoTopsie
W3 HUX MOTYT BO3HHUKATh Kak JI0 KJIMHUYECKOIO

*e-mail: fidan kasumova@hotmail.com

BBISIBJIEHHMS] OCHOBHOTI'O 3a00JI€BaHMs, TaK U CITyCTs
HeKoTopoe Bpems nocie Hero [10, 11].

ITpu B3K BO3MOXHO BOBJIEUEHHME PaA3TUUYHBIX
OpPraHoOB U CUCTEM, YTO OTPAXKACT UX CUCTEMHBIN UM-
MYHOBOCHINTENBHBIA XapakTep. Hanbonee yacto
BCTPEUAIOTCS MOPaKEHUSI ONOPHO-IBUTATEIBLHOTO
annapara, KOKH, II€UYeHH, IJ1a3 U COCYIUCTOU Cuc-
temsl [12]. Ot BKII hopmupytoT 3HaunMBbli KIIn-
HUKO-ITaTOr€HEeTHYEeCKUIl KOMIOHEHT TeueHuss B3K
Y HEPEIKO OKa3bIBAIOT CYILECTBEHHOE BIIMSHUE HA
KaueCTBO YKU3HU NAILIMEHTOB, KOTOPOE B Psilie CIIy-
4aeB MOXKET ObITh O0Jiee BBIPAKEHHBIM, YEM BIIHSA-
HHUE CaMOro KUIIEYHOI'0 3a00J1€BaHuUs.

Yacrora BKIInpu B3K BappupyerB3aBucuMocTi
OT BOBJICYEHHOT0 oprana wim cuctemsl. BKII moryT
pa3BuUBaTbCs Kak A0 MaHM(ecTaluu KHIIEYHBIX
CUMIITOMOB M yCTaHOBJIEeHMs auarHosa B3K, tak u
Ha pa3JInYHbIX 3Tarax TeYeHUs 3a00JeBaHus MOCie
ero noArBepxkacHus. OHU MOTryT MMETh Kak Ia-
paJIJIENIbHOE TE€YEHWE C AKTUBHOCTHIO KHILIEYHOI'O
BOCHAJICHUS, TaK U Pa3BUBATbCS HE3aBUCHUMO OT
HEro, COXPaHATHCSA WIN IPOrPECCUPOBATh JIaXe B
NEepUOJT PEMUCCHUH OCHOBHOTO 3a00JIEBaHUS, UTO
CYILLIECTBEHHO 3aTPYJHSAET AUAarHOCTUKY U TpeOyeT
MYJIBTUAMCIMILIIMHAPHOTO TIOAXOAAa K BEACHHIO
Takux nanueHTos [1, 13].
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Takum o0pazoMm, wu3yyeHHe OCOOEH-
Hocteit BKII npu B3K, ux natorenernuec-
KHX MEXaHHW3MOB M B3aHMOCBSI3H C aKTUB-
HOCTBbIO OCHOBHOI'O 3a00JIEBaHUS HUMEET
BaJKHOE 3HAUYEHME /Il CBOEBPEMEHHOU JTU-
arHOCTHUKH, BIOOpA ONTUMAIbHON TaKTUKHU
JIEYEHUS] U YJIY4YLIEHUsS KadecTBa KU3HU
OOJIbHBIX.

Haunb6onee gyacteiMu BKII, cBsi3aHHBEIMU
C aKTHUBHOCTBIO 3a00JIeBaHUS, SIBISETCS
MIOPaKEHUE OMOPHO-ABUTATENILHOIO aIlla-
pata, BcTpeuatomieecs 6onee yeM y 46%
MAIUEHTOB, YTO MOJYEPKUBAET CUCTEMHBII
XapakTep AaHHBIX naTojorui [1].

Knununueckasi kapTuHa CyCTaBHOTO CHH-
npoma nipu B3K oTnnuaercst BoIpaxkeHHBIM
MOTUMOP(PHU3MOM U MOKET BKJIIOYATh KaK
nepudepruyeckue apTponaThH, TaKk U ak-
CUAJIbHBIE TMOPAXXEHHUS] — CAKPOWIEHT W
cnoHaMINUT. Takue mopakxeHWs OTHOCSTCS
K criektpy B3K-accomupoBaHHbIX CIOHAM-
noaptputoB (CnA), KOTOpbIe HEPEIKO pa3-
BHUBAIOTCSI NAapAJUIEIBLHO C KMILIEYHBIMU IIPO-
SIBJICHUSAMU WJIU TIPEAIIECCTBYIOT UM [ 14].

[To naHHBIM pa3TUYHBIX UCCIIEIOBAHUN,
o011ast pacpoCTPaHEHHOCTD MPOSBICHUN
CnA cpenu nanuento ¢ B3K Bapbupyer
ot 17 % nmo 62 %, Toraa kak dactora CrA,
ompenensemMas B COOTBETCTBUM C KpH-
tepusimu ESSG, coctasnsier ot 5 % 10
45,7 % [15].

AKcuanbHbIH (0CEBOM ) CIOHANIOAPTPUT
(akcCnA)  xapakTepuszyeTcs Ipeumy-
LIECTBEHHBIM BOBJIEYEHNEM II03BOHOYHOTO
cToi0a M KPECTIOBO-TIOAB3AOIIHBIX COY-
JICHEHUU. AKCHAJIbHBIC TMMOpPaXKECHUs HaO0-
monarotcs npumepHo y 10% OGoiapHBIX
B3K u Moryt umerb 3pO3UMBHO-IECTPYK-
TUBHBIM XapakTep, MPUBOJA K aHKHIIO3Y
KocTeld M aedopManusM MO3BOHOUHHUKA.
B HekoTopbIX cilyyasix OTMeYaeTcsi U30-
JIMPOBAHHBIA CAKPOWIMHUT WU pa3BUTHE
aHkuiosupyomero cnonaunura (AC), He-
PEIKO acCOLMMPOBAHHOIO C YBEUTOM U Ha-
smuuneMm anturena HLA-B27 [16]. Akcu-
aNbHbIE TOPAXKEHUS BCTpEUAIOTCs y 000uX
II0JIOB C OJAMHAKOBOW YaCTOTOW, NMPUYEM
UX paclpOCTPAaHEHHOCTD BBILIE B CIIyyasx
BK, 3aTparuBaromux TOJCTYIO KHUILKY, YEM
npu K. K Tomy k€ OHM MOTYT BO3HHUKATh
710, OJHOBPEMEHHO C WJIM MOCJe Haudala
B3K [17].
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Knuaunuecku 311 (opMBbI TPOSIBISIOTCS XPOHUYECKON
BOCTIAJIUTEIHHOM OOJBIO B CIIMHE, KOTOPAasi HAOMIOIAETCS Y
5,2-42% nammenToB [18]. Bocnanurensaas 6016 B CIMHE
OTMEYAeTCs] B MOSICHUYHOM, Ta30BOM WM STOJUYHOMN
00JIacTsIX, YCHIMBAETCS B IMOKOE M YMEHBINIASTCS TpU
(bu3nueckoil akTUBHOCTU. Y OOJIbHBIX TaKKe HaOJt01aeTcst
YTPEHHSISI CKOBAaHHOCTH II03BOHOYHHKA, OTrpaHUYEHHE
MOJIB)KHOCTH M HEPEAKO — TOJIOKHUTENbHbIE MPU3HAKU
CaKpOWJIMMTA TPU MAarHUTHO-PE30HAHCHOW Tamorpadpuu
(MPT) unu peHTreHOJIOTHYECKOM HCCIIeIOBaHUH. BaykHO
OTMETHTh, YTO AKTUBHOCTH KHUIIIEYHOTO 3a00JIeBaHUS HE
KOPPENHUPYET C BBIPAXKEHHOCTHIO aKCUATBHBIX TTOPAKECHUH.

[Tepudepuuecknii CnA, HaNpPOTHB, NPOSBISIETCS
MPEUMYIIECTBEHHBIM TOPAXKEHHUEM CYCTaBOB BEPXHHX
Y HIDKHUX KOHEYHOCTEH, YaCTO HOCUT aCUMMETPUYHBIN
XapakTep W COMPOBOXKIAETCS TpPHU3HAKAMU CHHOBUTA,
SHTE3UTA WIM JakTwiuta. llpu 3ToM KIMHHYEcKas
CUMIITOMATHUKAa MOXET BapbUPOBATh OT TPAH3UTOPHBIX
apTpaJITHil 10 CTOMKUX BOCMAJIUTENbHBIX apTPUTOB, YTO
HEPEIIKO 3aTPYyIHSET PAaHHIOK JMAarHOCTUKY U Tpelyer
nuddepeHnanuy ¢ IpyruMu peBMaTu4ecKuMu 3adosie-
BaHusMH [12].

Cycrasnble nopaxenus npu B3K BxirouaroT mmpoxuit
CHEKTpP KIIMHUYECKUX (HOpM:

Ilepugpepuueckas apmponamus I muna — Xapax-
TEpU3YETCA Pa3BUTUEM OJUTOAPTPUTA, IMPU KOTOPOM
Mopaxaercss MeHee S5 cycTaBoB. [l JaHHOro THUIA
apTpoNaTUu TUMUYHO ACUMMETPUYHOE TOpakeHue
KPYIHBIX CYCTaBOB U CYXOXXWJIWN, MPEUMYILIECTBEHHO
HIDKHUX KOHEYHOCTEH (KOJICHHBIE, TOJICHOCTOITHBIC).
ObocTpeHus, Kak MpaBUIO, UMEIOT OCTPOE TEUEHHE
u npopomkatorcs meHee 10 wepenb. Knunuuecku B
MMOPKEHHBIX CyCTaBaxX HaOII0Mal0TCsl O0JIE3HEHHOCTh U
oTek cycTaBoB [19]. Teuenue apTponaTiu TECHO CBA3aHO
¢ aktuBHOCTBI0 B3K — B nepuoas! pemuccun KUIIeUHbIX
MPOSIBJICHUH CYCTaBHBIC CHUMIITOMBI, KaK TIPaBHUIIO,
YMEHBIIIAIOTCS WM TOIHOCTBIO Hucye3aroT. [Ipu stom
CyCTaBHBIC MOPAXKEHHUS, B OTIUYHE OT PEBMATOUIHOTO
aptputa (PA), HEe MPUBOIAT K CTOMKHUM JedhopmarusM 1
3PO3UBHBIM U3MeHeHUsM [20].
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Ilepugpepuueckan apmponamus II muna
XapaKTepU3yeTcsl pa3BUTHEM MOJUAPTPUTa, MPHU
KOTOPOM  BOCHAJMUTENIbHBIE CUMITOMBI MOTYT
COXPAHSATHCS B TEUEHUE MECALIEB WIM JAaXKe JIEeT.
JInst TaHHOrO THUIIA XAPAKTEPHO CUMMETPUYHOE
MOPAKEHHE CYCTaBOB, IPEUMYIIECTBEHHO JIyde-
3aICTHBIX, MACTHO-(aJIAHT OBBIX U TPOKCUMAIIbHBIX
MeX(alTaHroOBBIX  CYCTaBOB.  APTPUT  MOXKET
MMETh D3pPO3MUBHBIM XapakTep, YTO NPHUBOJUT K
CTOMKHM CTPYKTYPHBIM HM3MEHEHHUSIM CYCTaBOB.
B ornuuume ot aprponmartum | Tuma, akTUBHOCTH
B3K He xoppenupyeT ¢ BbIPa)KEHHOCTBIO CYCTaB-
HBIX MPOSIBJIEHUN — CHUMIITOMBI apTpuUTa MOTYT
COXPAHATHCS HE3aBHUCHUMO OT aKTHBHOCTH KHIIIEY-
HoOro mnpouecca [21].

[lepudeprueckne  apTpomnaTud,  acCOLUHMPO-
BaHHble ¢ B3K, B psge ciiydaeB MOTyT IpOsiB-
JAThCS B BUJIC «HEBOCHAIUTENBHBIX» (OpM, TpHU
KOTOPBIX OTCYTCTBYIOT IPU3HAaKU aKTUBHOI'O CHUHO-
BuTa. [l0 TaHHBIM pa3IMUHBIX UCCIIEIO0BaHMM, pac-
MIPOCTPAHEHHOCTH MOIOOHBIX COCTOSIHUM BapbUPYET
oT 5 1o 16%, onHako Ha CEroAHSIIHUNA JE€Hb HX
MATOr€HETHYECKas CBSI3b C aKTUBHOCTHIO KUIIIEYHOTO
rpouecca ocTaércsi HeJOCTaTOYHO M3YYEeHHOM [22].

Hanmenee n3ydeHHBIME (hOpMaMH HOPa>KECHUS
CyCTaBOB M OKOJOCycTaBHbIX TKaHel npu B3K sB-
TISIOTCS dHmMe3um U 0axmuaum, KOTOpbIe YaIie oT-
Meuatotes y nanuuenToB ¢ bK [23]. Otu nposiBnenus
HEpeIKO pacCMaTpPUBAIOTCA KaK «CKpPBITOE MOpa-
JKEHUE» OIOPHO-ABUraTEIbHOIO amnmapara Ipu
B3K [24]. DHTe3uT yalie BcTpeyaeTcs y NallueHTOB
¢ B3K, umeromux HLA-B27-no3utuBHbIE (hOpMBI
CnA. DHTE3UT MOXKET MPOTeKaTh O0ECCUMITOMHO,
0e3 BBIPAKEHHBIX KIMHUYECKUX MPOSBICHUH, U
BBISBJIIETCSI MCKJIFOUMUTEIBHO TIPU IMPOBEICHUU
MHCTPYMEHTAJIBHBIX METOJI0B HccaenoBanus [13].

B3K-accouunpoBanHblii oHme3um — BOCHaJeHUE
B 00JIaCTH MPUKPEIUICHUS CyXOKUIIUN W CBA30K
K KOCTH, MpHUBOASIIEe K (POPMUPOBAHUIO IPO3HNA U
130BITOYHOMY KOCTHOMY pa3pactanuto. Kiimanyecku
SHTE3UT MPOSBISAETCS JIOKAIbHOW 00JIE3HEHHOCTHIO
U OTEKOM NOpakEHHOM 30HBI. [10 maHHBIM pa3nuy-
HBIX MCCJIEAOBAaHUM, PACIpPOCTPAHEHHOCTh OSHTE-
sutoB npu B3K Bapeupyet ot 6 1o 54% [14, 18].
Jlokanuzanus sHTe3uta npu B3K Hanbonee yacto
BKJIIOYAET OOJIACTh TPHUKPEIUICHUSI CYXOKHIIHS
YeThIPEXTIIABOM  MBIIIIBI  Oesipa, COOCTBEHHYIO
CBSA3KY HaJKOJICHHUKA, aXWJIJIOBO CYXOKUJIUE U 1O~
nomBeHHyo (acuuto [25]. B maTomorndyeckuii mpo-
1IECC BOBJIEKAIOTCSI MECTA COETMHEHNUS CYX0KUIbHO-
CBS30YHOI'O afmapara C KOCTbIO, YTO INPUBOJIUT
K pa3BUTHIO JPO3UBHBIX M3MEHEHMH M 0YaroB

kocTHOU mponudepanuu. [lomodHbe MopaxkeHUs
CUMTAIOTCS XapaKTepHbIM IposBiieHueM CrA.

EméoaqaumMnpossBIeHueM MOKET ObITh OaKMULUM
— nugdy3Hoe, «COCHCKOMOAOOHOE» YTOIIIEHUE
MaJIbIEB KUCTEH uan cron, TunudHoe i CIA BHe
KUIIEYHBIX TopakeHuu. Jlaktunut HabmogaeTcs y
2—4% nanuenToB ¢ B3K u Hepeko acconuupoBat ¢
AKTHBHOCTBIO KHIIIEUHOTO BocniaieHus [26]. Kpome
toro, y nu1| ¢ bK naGmronaercs 3nauntensHo 6omnee
BBICOKAsI TIPEIPACIIOIOKECHHOCTh K JAKTUJIUTY 10
cpaBHEHHIO ¢ nmanueHtamu ¢ SK, u 3ToT puck kop-
pEJIUPYET C MOBBIIIEHHOW aKTUBHOCTHIO KUIIIEYHBIX
3aboneBanuii [27, 28].

Memoowt ouaznocmuxu

JlnarHocTuka cyctaBHbIX nposiBaeHui npu B3K
OCHOBBIBAETCS] HA KOMIIJIEKCHOM OLICHKE KIIMHMYEC-
KHX, Ta0OPAaTOPHBIX U HHCTPYMEHTAJIbHBIX IAHHBIX:

Kiunnnyeckuii anamHe3 u (pu3nkajabHoe 00c-
JiefoBaHue:

[lepBbIM PTamoM AMArHOCTUKH SIBIISIETCS TIA-
TEJBbHBINA cOOp aHaMHE3a M (U3MKaIbHOE 00CIIe0-
BaHue. OCHOBHBIE KaJ00bI BKIIOYAIOT OOJIb B CYC-
TaBax, 00Jb B CIMHE BOCHIAIUTEIHHOTO XapaKTepa,
YCWJIMBAIOIIYIOCS B NOKO€ WJIM B HOYHBIE YacChl,
YMEHBIIAOILYIOCS Mocie GU3nuecKoi akTHBHOCTH,
YTPEHHIOIO CKOBAaHHOCTH MPOJOJIKUTEIbHOCTHIO
6onee 30 MUHYT, aCUMMETPUYHOE BOBJICUECHHE
KPYMHBIX CYyCTaBOB, a TaK)Xe JIOKAJIbHbIC MPU3HAKU
BOCIAJICHUs1 — MOKPACHEHHE, OTEK U TMOBBILIEHUE
TeMIeparypsl Koxu [21].

[Ipn knmuHMYeckoM ocmotpe manueHToB ¢ B3K
0coboe BHUMAaHHUE CIEAyeT YJIeNsiTh TaK Ha3bIBae-
MBIM «KpacHbIM (uiaram» (red flags) — paHHAM TIPU3-
HaKaM U CUMIITOMaM, YKa3bIBaIOIIIUM Ha BO3MOXKHOE
BOBJICUEHHUE OMOPHO-BUTATEILHOTO amnmnapara [29].

CornacHO JaHHBIM CHCTEMAaTH4ECKOro 0030pa
2018 roma, ObUT IpeAJIOKEH HAOOP U3 YeTHIPEX OC-
HOBHBIX U YeTHIPEX T0NMOJTHUTEIbHBIX KPUTEPHEB
(«kpacHBIX (hr1aroB» ), TO3BOJISIFOIIUX CBOEBPEMEHHO
3aMoJ03pUTh MOPAKEHHE OMOPHO-IBUTATEIHLHOTO
annapara y nanuesTos ¢ B3K [30].

OcHOBHbBIE KPUTEPHH BKIIIOYAIOT:

XPOHUYECKYIO 0O0JIb B MOSICHUIIE B aHAMHE3E;

JTAKTUIINT;

SHTE3HT;

001 1T OTEYHOCTH NEepUPEPUIECKUX CyCTABOB.

Jlono/iHUuTeIbHbIE KPUTEPUH BKIIIOUAIOT:

KOCTHO-MBIILIEYHYIO OOJIb B TPYIHOM KIIETKE;

cemelHbIi aHamHe3 CIA;

1icopuas;
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NepeHUN YBEUT.

Hecmotpss Ha OTCyTCTBHE €AMHOTO MHEHMS
OTHOCHUTEJIbHO JMarHOCTUYECKOM 3HAUMMOCTH Kax-
JIOTO KpUTEpHUs, HAlpaBJ€HUE MalleHTa K peBMa-
TOJIOTY CIIEAyeT paccMaTpuBaTh MPU HAIWYUM T10
MEHbIIEH Mepe /-20 0CHOBHO20 Kpumepus Wl 3-X
oononnumenvHulx kpumepues [30].

Jlabopamopnas ouaznocmuxa

JlabopaTtopHass IUArHOCTHKA HamlpaBlieHA Ha
OLIEHKY BOCHAJUTEIbHON aKTUBHOCTH U HCKIIO-
YeHHe JPYrMX PEeBMATOJIOIMYECKUX WM HHQEK-
LIMOHHBIX 3a0oyeBaHuii. B OoybIIMHCTBE ciy4aeB
OTMEYAETCsl MOBBILICHUE YpPOBHS MAapKEepOB BOC-
nanenuss — C-peaktuBHoro Oenka (CPB) m cko-
poctu ocenanus sputporutoB (COD), uto cBuie-
TENbCTBYET O CHCTEMHOM BOCIAJIUTEIBLHOM OTBETE.
B o0miem ananuse KpoBH MOTYT BBISBIISTHCS aHe-
MHUSI XPOHHUYECKOTO 3a00iIeBaHusl, TPOMOOLHUTO3
WM YMEPEHHBIN JIEMKOLMTO3, KOPPEIUPYIOLIUE C
akTuBHOCTHIO B3K [31].

Ceponorunueckue mapkepsl npu B3K aprpona-
TUSX HMMEIOT BCIIOMOTaTeNIbHOE JUarHOCTHUYECKOE
3HaYEHHeE:

y TAalUeHTOB C TNepUPepuuIeckuM apTPUTOM
PEKOMEHYETCSI  OINpEAEICHUE  PEBMATOMIHOIO
tdaktopa (RF) m anTuTeNn K IMKIMYECKOMY IIWT-
pyuuHupoBanHoMy mnentuay (aHtu-CCP)  nmost
g depeHIMaTBEHON TUarHOCTHKY ¢ PA;

ornpezeneHue (eKaabHOro KaabIPOTEKTHHA KaK
Mapkepa akTuBHocTH B3K;

aHTHHYKJIeapHble aHTuTena (ANA) BBISABISIOTCS
PEIKO ¥ HE UMEIOT KIIMHUYECKOTro 3HaueHus [32];

HLA-B27 onpenensiercss y 4acTH NalMEHTOB,
MPEUMYIIECTBEHHO TPH AaKCHAJIbHBIX (PopMax W
CaKpOWJIEUTaX, YTO TMOATBEPXkAAET IaTOreHETH-
yeckyro cBs3b B3K-acconumpoBaHHBIX apTpUTOB
¢ rpymnmoil ceponeratuBHblx CnA. OmnpeneneHue
HLA-B27 saBnsieTcsi JOMOJHUTENBHBIM J1abopa-
TOPHBIM METOJIOM, MPUMEHSIEMbIM ISl yIiTyOs€H-
HOM Xapaktepuctuku narueHToB ¢ B3K, accouun-
poBanHbeiMu co CnA [33].

HucmpymenmanvHnovie Memoowvl uccied08anus

NHcTpyMeHTaIbHAsT AUArHOCTHKA WTPaeT KITHo-
YEeBYIO POJIb B BBISIBICHUH CKPBITHIX ()OPM CYyCTaB-
HOTO CHUHIpPOMAa U YTOYHEHHH XapaKTepa BOCTAJIN-
TEIbHBIX U3MEHCHUH.

Pentrenorpagus ucnonp3yercs A OLEHKH
XPOHUYECKHX U IPO3UBHBIX MOPAKEHUN CYCTaBOB,
MMO3BOHOYHHUKA M Ta3a, BKJIKOYasi CAKPOUJICUT, OCTE-
oropo3 u oOpazoBanue cuHaecMouTOB. OgHAKO

TpaJuLIMOHHASI pEHTTeHOTpadusi OOBIYHO BBISBISET
M3MEHEHUS Ha TTO3IHUX CTaAUsIX, U €€ MPUMEHEHNE
MOXET OBITh OIPAaHUYEHO y MOJIOJIBIX MAIMEHTOB
WJIN Y TALMEHTOB C KOPOTKOU MPOAOIIKUTEIHLHOCTHIO
cumnTomoB [34, 35].

YabTpa3zBykoBoe uccienoBanue (Y3U) cyc-
TaBOB M DHTE30B I0O3BOJIIET B PEKUME peallb-
HOTO BpPEMEHU BBISIBUTh TMPU3HAKH CHHOBUTA,
SHTE3UTA, BBINOTA U TUNEpBacKyJsipu3anuu. Jlan-
HBII MeToA 0co0eHHO H(GdEeKTUBEH IS AHar-
HOCTUKH Tepudeprudeckux (opM TOpaKCHHUS U
cyuTaeTCsl 00Jiee YYBCTBUTEIBHBIM 110 CPABHEHHIO
¢ peHTreHorpadueil Ha paHHUX JTarax BOCHAJH-
TEIBHOTO Tpoliecca [36].

MPT npuszHaHa «30JI0TBIM CTaHIAPTOMY JHar-
HOCTUKH akcuaibHbIX (opm CIA W paHHEro Cak-
powienta. MeToa TO3BOJISET BBHISBIATH BOCIHA-
JIUTEJIbHBIE HW3MEHEHHUS KOCTHOIO MO3ra, OTEK
MATKUX TKAaHEH, SHTE3UThbl, KOCTHBIE 3pO3UU U
JIpyTue MpU3HAKU aKTUBHOTO BOCIAJICHUs €lIE 10
MOSIBJICHUSI PEHTI€HOJIOTHYECKUX M3MeHeHul. ba-
roxapsi BbICOKOM uyBcTBUTENBbHOCTH MPT mmeer
pemiaroniee 3HauY€HWE JUIsl paHHEW UAarHOCTHKHU
3a00€BaHUs U CBOCBPEMEHHOTO Hadvalla Teparuu
[37, 38].

[Ipu MoOHOApPTpUTE WM OJMTOAPTPUTE B Pse
CIy4yaeB MOKa3aHO HCCIEJOBAHHE CHUHOBUAIBHOU
KUAKOCTA ISl UCKIIOYEHUS WH(MEKIHOHHOTO U
MUKPOKPUCTAJUTMYECKOTO apTpuTa (B TOM YHCIIE
OaKTepUaTbHOTO, TYOSPKYJIE3HOTO WIIM KPUCTAILIHU-
YEeCKOro apTpuToB) [22].

Anddepennuanbuas nuarnoctuka B3K-ac-
COLIMMPOBAHHBIX APTPUTOB

Juddepennmanpaas AMaArHOCTHKA APTPUTOB IIPU
B3K tpebyer uckimouenuss PA, ncopuatudaeckoro
U PEaKTUBHOI'O apTPHUTA, a TAKKE MEXAHUYECKHX,
UHQEKIMOHHBIX M KPUCTAJUIMYECKUX MOPasKEHHUH
CyCTaBOB, MTOCKOJIbKY KJIMHHMUYecKasi kaptuHa B3K-
apTpuTa 4acTO IEPEKphIBAETCS C JAPYTUMH COC-
tostHusMU. [l mepudepuueckux (popm xapak-
TEPeH AaCHUMMETPHUUYHBIM OJIUTrOapTPUT KPYIMHBIX
CyCTaBOB HI>KHMX KOHEYHOCTEM, a JUIsl aKCHAIbHBIX
— BOCTIAJIMTENbHAS 0OJb B CHHUHE C MOPAKCHUEM
KpECTIOBO-MIO/IB3/IOIIHBIX CcOouwleHeHu. B oTiu-
gyue oT PA, B3K-accounnpoBaHHble apTpUTHI, KaKk
IIPABUJIO, HE COIMPOBOXKAAIOTCSI CTOMKUMHU 3PO3UB-
HBIMU U3MEHEHUSIMHU U CEPOTIO3UTUBHOCTHIO 10 PD 1
anTu-CCP. YuutsiBas pazHooOpasue KINHUYECKUX
IIPOSIBJICHUH, ONPEEIIAIOINM B IUarHOCTUKE OCTa-
€TCsl KOMIUIEKCHBI MEXIUCIUIUIMHAPHBIA IO~
X0J, BKJIIOYAIOIIMKA PEBMATOJOTMYECKYI0 M rac-
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TPOIHTEPOJIOTMUECKYIO OILIEHKY, YTO MO3BOJSET
CBOEBPEMEHHO WACHTU(HUIIMPOBATH THUII apTPUTA U
BBIOpATh ONTUMaJIbHYIO Tepanuto [1, 12, 20, 39].

IIporuos

B3K xapaktepusyroTcsi XpOHMUYECKUM pEeLUIU-
BUPYIOIIMM TEYCHHEM C 4YepelOBAHUEM MEPHOI0B
obocTpeHust u pemuccun. braromapsi coBpeMeHHbIM
CTpaTerusiM JiedeHUs OOJBIIMHCTBO MAIEHTOB
CIOCOOHBI TOJJICPKUBATh UIUTEIBLHBIA KOHTPOJb
3a00JIeBaHMs, COXPAHATH TPYIOCHOCOOHOCTH |
BBICOKOE KaueCTBO JKM3HU. BaskHoe 3HaueHue umeet
CBOEBpeMeHHas nuarHoctuka u Jnedenue BKII,
MOCKOJIKY WX paHHEEe BBISBICHHE CIIOCOOCTBYET
CHIDKEHMIO pHUCKA OCJIOKHEHHH M YIy4IICHHIO
JOJTOCPOYHOTO Iporuo3a [20].

IIpyHUMIIBI MeMKAMEHTO3HOI Tepanuu

CoBpeMEHHOE JIEUEHUE CYCTAaBHOTO CHHApPOMA
npu B3K HanpaBieHo Ha nocTwkeHHE U MOJIEp-
KaHWE PEMHUCCUHU, MPOPUIAKTUKY OOOCTpEHUU W
yIy4IIeHHEe KauecTBa >XU3HHU, MPHU HTOM BBIOOD
TEpanuu OIpenessieTcsl npeobiajaronel aKkTUB-
HOCTBIO KHUIIEYHBIX WJIM CYCTAaBHBIX HPOSIBICHUI
3aboneBanus [21]. JledeHue CTpoUTCS O HPUH-
nuny «cryneHyaro» tepanuu: HIIBII nmepsoi
JUHUMA TPUMEHSIOTCA C  OCTOPOXKHOCTBIO, BTO-
pyI0 JMHHUIO COCTAaBJISIIOT  INIFOKOKOPTUKOUIBI
(I'K) u ummyHocymipeccopsl (a3aTHOIPHH, 6-Mep-
KamnTOIypUH, METOTPEKCaT), a TPEThbl0 — OHOJIO-
TMYECKHE Ipenaparsl, NPEUMYILIECTBEHHO HWHIHU-
ouropsl TNF-a [40]. Cpeau unrubutopoB TNF-a
0c000ro BHUMaHU 3aCIly’KUBAET dTaHEPLENT: HeC-
MOTps1 Ha €ro mupokoe npumeHenue npu CnA, ero
cienyet u3zberars y namueHToB ¢ B3K, mockoibky
OH CIIOCOOEH BBI3BIBATh NApaJOKCaJIbHOE BOCHA-
JIEHUE >KeNyJ04YHO-KuileyHoro tpakrta [41]. Un-
rudutopsl JAK wu IL-23 paccmarpuBaroTcsi Npu
aKCUAJIbHOW  CIIOHAWJIOAPTPONATUU MM Hed -
(EeKTUBHOCTH CTaHAApPTHOM Teparmuu [42, 43].
OpHako UX MpuMeHEeHHe TpeOyeT MOBBIILIEHHOH Oc-
TOPOKHOCTH y MAIIMEHTOB cTapiie 65 JeT, a TakKe
y JIMI C CEepJeYHO-COCYIUCTHIMHU 3a00JIeBaHUSMHU
Wik (pakTopaMu CEpJIeYHO-COCYAMCTOTO pHUCKa B
aHaMHe3e, 4YTO COOTBETCTBYET PEKOMEHIalMIM
U MepaM MpeloCTOPOKHOCTH, OMYyOJMKOBAaHHBIM
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SUMMARY

DIAGNOSTIC AND CLINICAL FEATURES OF MUSCULOSKELETAL
MANIFESTATIONS IN INFLAMMATORY BOWEL DISEASE

!Gasimova F.N., Nur-Mamedova G.S., 'Musayeva A.V.,
’Hasanova G.H., *Sadigova G.S., 'Murshudlu N.A.
!Azerbaijan State Advanced Training Institute for Doctors named after Aliyev,
Department of Therapy, Baku, Azerbaijan;
Scientific Research Institute of Medical Rehabilitation, Baku, Azerbaijan

This article presents current data on the clinical features, diagnosis, and differential diagnosis of joint manifestations in
inflammatory bowel disease (IBD). The main forms of musculoskeletal involvement are reviewed, including type I and type 11
peripheral arthropathies, axial and peripheral spondyloarthritis, enthesitis, and dactylitis. Particular attention is paid to clinical
manifestations, the relationship between joint involvement and intestinal inflammatory activity, as well as factors that complicate
timely diagnosis. Current approaches to laboratory and instrumental diagnosis of musculoskeletal manifestations of IBD are
discussed. The role of inflammatory markers, HLA-B27 testing, ultrasonography of joints and entheses, as well as magnetic
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resonance imaging (MRI) as the most informative method for the early detection of axial involvement, is highlighted. The main
principles of differential diagnosis and contemporary pharmacological treatment strategies are presented. Early recognition of
joint manifestations and close interdisciplinary collaboration between gastroenterologists and rheumatologists are essential for
preventing structural joint damage, achieving sustained remission, and improving the long-term prognosis of patients with IBD.
Keywords: inflammatory bowel disease, extraintestinal manifestations, joint manifestations, spondyloarthritis, enthesitis,
dactylitis

XULASO

ILTIHABI BAGIRSAQ XOSTOLIKLORINDO OYNAQ TOZAHURLORININ
DIAQNOSTIKASI VO KLINIK XUSUSIYYOTLORI

!Qasimova F.N., 'Nur-Mommadova G.S., 'Musayeva A.V.,
’Hasanova G.H., *Sadiqova G.S., "Miirsiidlii N.O.
19.8liyev adina Azarbaycan Déviat Hakimlori Tokmillosdirma Institutu,
Terapiya kafedrasi, Baki, Azarbaycan;

’Elmi-Tadgiqat Tibbi Barpa Institutu, Baki, Azarbaycan

Bu mogalada iltihabi bagirsaq xastolikleri (IBX) zamani oynaq sindromunun klinik xiisusiyyetlori, diagnostikasi va differensial
diagnostikasi ilo bagli miiasir malumatlar toqdim edilmisdir. Oynaglarin zodslonmasinin asas formalari, o cimlodon I vo II
tip periferik artropatiyalar, aksial vo periferik spondiloartrit, entezit vo daktilit nozordon kecirilmisdir. Oynaq sindromunun
klinik tozahiirlorine, onun bagirsaq iltithabinin aktivliyi ilo olaqesine, ham¢inin vaxtinda diaqnostikani ¢aotinlogdiron amillors
xiisusi digget yetirilmisdir. IBX-nin oynaq tozahiirlorinin laborator vo instrumental diaqnostikasina dair miiasir yanasmalar
isiglandirilmigdir. iltihab markerlorinin, HLA-B27 toyininin, oynaqlarin vo entezislorin ultrasos miiayinosinin, eloco do
aksial zodoalonmalarin erkon agkarlanmasi ii¢iin an informativ iisul hesab olunan magqnit-rezonans tomoqrafiyanin (MRT) rolu
gostorilmigdir. Diferensial diagnostikanin osas prinsiplori vo miiasir medikamentoz miialico yanasmalar1 toqdim edilmisdir.
Oynaq sindromunun vaxtinda agkar edilmosi vo qastroenteroloq ilo revmatoloqun six multidissiplinar omokdagligi oynaq
strukturlarinin zadalonmasinin qarsisinin alinmasinda, davamli remissiyanin aldo edilmasinda vo IBX-li xastalarin uzunmiiddatli
prognozunun yaxsilagdirilmasinda holledici ohomiyysto malikdir.

Acar sozlor: iltihabi bagirsaq xastoaliklori, bagirsagdankenar tozahiirlar, oynaq sindromu, spondiloartrit, entezit, daktilit
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CPABHUTEJBHBIN AHAJIU3 PE3YJIBTATOB JIEUEHUS BOJBHBIX
MBIHIEYHO-UHBA3ZUBHBIM PAKOM MOYEBOI O I1Y3bIPA

Mycaes T.H.*
Hayuonanvnwiii LJlenmp Onkonocuu, baky, Azepbaiioscan

Lens nccaenoBaHusi — CPAaBHUTEITBHBIN aHAIH3 OTJAJICHHBIX PE3yIbTaTOB pauKaIbHOM rucTIkTOMUH (P1L) 1 My mbTHMO TaTEHOM
teparnu (MMT) y 60JIbHBIX MBIIIEYHO-MHBA3UBHBIM pakoM MoueBoro my3sipst (M PMIT), a takke pa3paboTka MporHOCTHYECKON
Mozenu pucka peuuauBa nocie PLI. Marepuan u meroasl. B uccrnenoBanue BriatoueHsl 359 mauumentos ¢ MUPMIIL, u3
xoTopbix 257 BemonneHa PII, a 102 npoBenena MMT. Ananu3 BeDKUBAaEMOCTH OcCylecTBIsuIcs MeTogoM Kannmana—Meliepa,
(haxTOpBI IPOTHO3a OICHUBAJIKCH C UCTONIBb30BaHUeM perpeccun Kokca. PesyabTaThl. B rpynme P 5-netHsis 6e3perunuBHas
BBDKHBAEMOCTh cocTaBmia 63,1%, CKOppeKTHpOBaHHAS BEDKUBACMOCTh — 605,3%, o0rmias BeoKuBaeMocTh — 54,1%. B rpymme
MMT noxkasarenn 5-JeTHEl CKOPPEKTUPOBAHHOM M 0011el BepKHUBaeMocTH coctaBmin 33,7% u 31,4% cooTBeTcTBeHHO. Prck
CMEpTH OT OCHOBHOTO 3abosieBanust mpu MMT Obut Bhimie 1o cpaBaenuro ¢ PLI (OL=2,37; 95% AU 1,73-3,25; p<0,001).
He3zaBucumpIiMu (pakTopaMu HEOIArOMPHUSITHOTO MPOTHO3a mocie Pl SBISITHCE CTaaus OMyXOJH, MOPaKCHUE TUM(PATHICCKIX
y3JI0B, THCTOJOTHYCCKHUI THII, WHICKC KOMOpOWmHOCTH YaplicoHa W ONBIT XUpypruueckoi Opuramel. Ha ocHOBaHHMU
JAHHBIX (haKTOpOB pa3paboTaHa HOMOTpaMMa MPOTHO3HPOBAHUS 1- U 3-TIeTHEH OE3peIUINBHON BEDKUBAEMOCTH C BBICOKOU
MPOTHOCTUYECKON TOYHOCTBIO (c-index=0,834). 3akawuenne. [lomydeHHBIC PE3yIbTAaThl MOATBEPIKAAOT MPCHMYIIECTBO
paJMKaIbHOM IUCTIKTOMUHU KaK OCHOBHOTO MeTona JieueHuss MUPMII. BmecTe ¢ Tem, y TIIATEIEHO OTOOPAaHHBIX MAIUCHTOB

OnaronpusTHOro nporuo3a pesyabratel MMT 1 PLL Gbutn comocTaBUMBI.
KurodeBblie cjioBa: pak MOYEBOTO My3bIPsl, paUKaIbHAs IUCTIKTOMHUS, BBDKUBAEMOCTb, HOMOTpaMMa

BIIICYHO-MHBA3UBHBI  pak  MOYEBOTO
ny3elps (MUPMII) ocraercs onHoil u3
HanOoJiee aKTyaJbHBIX MPOOJEM COBpE-
MEHHON OHKOypoJjoruu. HecMoTps Ha paszButue
XUPYPrUUECKUX TEXHOJOTUW, CHCTEMHOM Tepa-
MU U MYJIbTUMOJAJIBHBIX TOJIX0/I0B, TTOKA3aTeln
BBDKMBAEMOCTH  TMAIMEHTOB  OCTAlOTCS  HEIOC-
TaTO4YHO BbIcOKUMHU [1-3]. B crarbe mpencraBien
CPaBHUTEIBHBIN aHAIN3 PE3YyJbTATOB Pa3TUUHBIX
METOA0B JiedeHuss OoabHeIXx MMPMII, Bxiro-
yas paaukanbHylo IUcTIKTOMUI0 (PL]) u mynb-
tumonanbHyto Tepanuio (MMT). Onenensl oT-
JaJIeHHble pe3yJbTaThl JiedyeHHs. B kauecTBe
KOHEYHBIX TOYEK H3yYeHBbI IOKazaTeiau oOmeit
(OB), ckoppextupoBanHoii (CB) u 6e3penuauBHOM
BebkuBaemoctu (bPB). [lnms mocnemneit ompene-
neHbl (aKTOphl MPOTHO32, HA OCHOBAHUU KOTO-
pBIX pa3paboTaHa NPOTHOCTHYECKAs MOJEIb C
HOMOTIPaMMOH Ui pacyeTa pucka Bo3Bpara 3a0o0-
neBanus mocie PILI.
eap padoTbl — MNPOBECTH CPaBHUTEIHHBIN
aHaJIM3 OTJAJIEHHBIX pPE3yJbTaTOB OPraHOCOX-
PaHSIOLWEr0 ¥ PaAUKAIBHOTO XUPYPTrUUECKOTO

METOJIOB  JjeueHus OonbHeIX MMPMII, a
TaKke pa3paboTka MaTEeMaTHYECKOW MOJEIU
MPOTHO3UPOBAHUSA  peluaAuBa Uil  OOJIBHBIX

noasepruuxcs PLI.

*e-mail: dr.teymurmusayev(@gmail.com

Martepuana u MmeToabl ucciaenoBanus. OCHOBY
HACTOAILETO HCCIIEI0BAaHUS COCTABUJIU JAaHHBIE
359 6onbubix MUPMII, 13 koTOpHIX 257 OBLIIA BBI-
nonHeHa PIl ¢ pa3nuuHbIMU BapuaHTamu JiepuBa-
MM Moud, a octainbHeiM 102 — mpoBenena MMT
B kiuHuke HanumonansHoro llentpa Oukonoruu
MunucrepcTBa 31paBooxpaHeHust A3epOaiiKaHc-
kol Pecnybmuku. Ilepwon nHabopa manueHTOB
coctaBun 10 mer ¢ 2008 mo 2017 roma. Xapak-
TEpPUCTUKA MAIMEHTOB IO JeMOrpapUuecKuM IIO-
KazareyisM, IOKaszaTeslssM OOIIero 370pOBbs, Ja-
OOpaTOpHBIM JITaHHBIM, MapaMeTpaM OIlyXOJEBOIO
mpolecca M OINEpPaTUBHOIO BMEIIATENIbCTBA, a
TaKke MerojgaM jedeHus B rpynmnax PI[ m MMT
npencraBieHa Hike. CTaTUCTUYECKUN —aHaIM3
BBITIOJTHEHBl B COOTBETCTBUU C TPEOOBAaHUSAMHU K
NPOBEICHUIO MEIMKO-OMOIOTHYECKUX HUCCIEN0-
BaHuii. Hawamom HaOmomeHus BO BCEX Cydasx
cuntanu aary omepanuu. CoObITHEM ISl BbIUKC-
nenus OB cuuranu cmepTh OT 1000 MPUUYUHBI,
n1si CB — cMepTh OT OCHOBHOTO 3a00J€BaHUS,
niass BPB — MecTHBIM penuauB, OTAAJICHHBIE Me-
TacTas3bl, CMEPTh OT OCHOBHOTO 3a0o0ieBaHusl Oe3
IIPE/IBAPUTENILHOTO BBISIBICHUS PEelUINBA. AHAINU3
MOKa3aTesie BBDKMBAEMOCTH MPOBEJEH 110 METOY
no metony Kamnana—Meiiepa [4, 5].
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XapakTepucTuKa ManueHToB

Tao6auna 1

KosnyecTBO NanueHToB

Iloka3zarenn
Adc. unciio %

Iou:
My>KUuHBI 225 94,5
JKeHIIMHBI 13 5,5
Bo3pacrt, Me (LQ — UQ), jer 58 (54-63)
Bo3spacr, jaet:
Ho 50 29 12,2
51-60 122 51,3
61-70 77 32,3
71 u cTapmre 10 4,2
HUMT, kr/m?%, KoJu4eCTBEHHbIH 26 (23-29)
HUKY Me (LQ - UQ), 6amas1 5 (4-6)
HUKY, 6anbi:
3-5 72 30,3
6-8 137 57,5
9-12 29 12,2
Pasmep onyxosu Me (LQ-UQ), min-max, cm 4,8 (3,3-5,7); (2,2-7,8)
Ypereporuaponedpos:
OTCyTCTBHE 102 429
OJIHOCTOPOHHUIN 92 38,6
JIBYXCTOPOHHUI1 44 18,5
Crenens audpepeHuHPOBKU:
Low grade 45 19,2
High grade 189 80,8
I'mcronorus:
YporenuansHbIi 230 96,6
Jpyrue BapuaHThl 8 3,4
CreneHb MeCTHOH PAcIPOCTPAHEHHOCTH
T2 159 66,8
T3 37 15,5
T4 42 17,6
N:
NO 185 71,7
N1 15 6,3
N2 29 12,2
N3 9 3.8
OnpIT XUPYPrUYecKoii Opuragpi:
Menee 50 onepanuii 44 18,5
50 — 100 omeparmii 47 19,7
Bomee 100 omeparruit 147 67,8

[Ipumeuanue: Me — menuana, UMT — unnekc maccer tena, MKY — uanexc komopouaaoctu YapicoHa.
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Jlns BelsBieHUsT (PaKTOPOB MPOTHO3A pPHUCKA
BO3BpaTa 3a00jeBaHus Oblja MCIOJIb30BaHA PET-
pecCHOHHAsi MOJeJb MPONOPIUOHATBHBIX HWH-
TeHcuBHocTel Kokca, ¢ mDOMONIIBIO KOTOpOH
paccuutanbl oTHoueHust puckoB (OP), 95% no-
BepUTeIbHBIM HHTEpBal OP, a Takke ypOBEHb
3HAYMMOCTH pa3iuuusi B puckax. Ha mnepBom
aTarne ObUT MPOBEACH MOHOBApPUAHTHBIN aHAIHU3 C
BKJIIOYEHHUEM MO0YEPETHO BCEX UCCIIETyEMBbIX 10~
KazaTesnen. 3aTeM JJis BBISIBICHHUS HE3aBHCHUMBbIX
(hakTOpOB MPOTrHO3a IOKA3aTeNId, CBS3aHHBIC C
PUCKOM C YPOBHEM CTAaTUCTUYECKOW 3HAUYMMOCTHU
p<0,05 npu MOHOBapMaHTHOM aHAJIU3€E, BKIIOYEHBI
B Ka4eCTBE MPEIUKTOPOB B MYJIbTUBAPUAHTHYIO
MOJIEJb C MPOLEIYyPON MOIIAarOBOr0 UCKIIOUECHHS
nepemeHHbIX. [IpoBeeHa npoBepKa orpaHUYECHUS
Ha KOJIMYECTBO MPEAUKTOPOB MYJIbTHBAPUAHTHON
MOJIEHN U MYJIbTUKOJUIMHEAPHOCTb.

J{nst mocTpoeHust NpOrHOCTUYECKOU MOJIEIIH UC-
MOJb30BaHbl KOADPUIIMEHTH MYJIbTHBAPUAHTHON
pPErpecCMOHHON  MOJEIH  MPONOPLHUOHAIBHBIX
puckoB Kokca [6].

Pe3ynbTaThl HACTOSIIErO0 HWCCICIOBAaHUS 00-
CY)KJICHbl Ha 3aceJaHWU STUYECKOTO KOMHTETa
Hamuonansnoro Ilentpa Onkonorun M3 A3sep-
Oaiipkanckorr  PecryOnmku, mpoTokon  NeS,
26.09.2025 rona.

PesyabTathl. B ananu3 oTnaneHHBIX pe3yib-
tatoB BKJIOYeHO 340 mnanumentoB. Kak Obu1o
yKazaHo BbIlIe, rpynmny manueHtoB PII cocra-
B 257 (100%) manueHToB, U3 KOTOPBIX IO
pa3nuyHbiM nipuuuHam, 19 (7,4%) ymepnu B Te-
YEHHUE TEPBBIX 3 MECSALEB MOCJe Oonepanuu. ITH
MAIUEHThl MCKIIOYEHbl U3 aHaldu3a OTAAJIEHHBIX
pesynbratoB. Takum o0Opa3om, B aHAIM3 OTHa-
JICHHBIX PE3yJbTAaTOB BKJIIOYEHO 238 OOJBHBIX
MUPMII. XapakrepucTuka IalUEHTOB, BKIIIO-
YEHHBIX B pacyeT aHaIN3a OTHAICHHBIX PE3yJib-
TaTOB, IO TMOKa3aTeasIM OOIIero 370pOBbs, J1abo-
PaTOpPHBIM JITaHHBIM, NAPAMETPOB OIYXOJEBOTO
mpoliecca M OMNbITa XUPYPrudeckon Opurajpl Ha
MOMEHT BBIIIOJIHEHUS Olepallluy IpeAcTaBieHa B
Tal. 1.

Menunana BpeMeHU HAOTI0ICHUS 33 TAlIUEHTaM U
rpynnsl PI[ cocraBmia 93,3 mecsna (HWKHUN U
BepxHu kBaptunu — 74,8-115,7 mecsueB, Mu-
HUMaJbHOE M MakcuMainbHOoe — 37,5-174,8). 3a
BpeMsi HaOIIOJEHUsSI OT OCHOBHOTO 3a00JeBaHUS
ymepnu 84 (35,3%) nauuenra, oT Apyrux NpuIuH
— 55 (23,1%) GonbHBIX, B TOM uucie 15 (6,3%)
— or COVID-19. 5-Tu neTHAs BBIKHBAEMOCTH
70 TEePBOr0 KIMHUYECKOTO0 COOBITHS (peluanBa

WU BO3BpaTa 3a0o0JieBaHUs), MOJ KOTOPHIM IOJ-
pasyMeBajgoCch PAa3BHUTHE JIOKAIBHOTO PEIHINBA
WM OTAAJICHHBIX METacTa3oB, cocTaBuiia 63,1%
(SE 3,2%), menuana BPB He Obuta mocTurHyTa.
S5—tu netusst CB cocraBmia — 65,3% (SE 3,2%),
MeJlMaHa Takxe He Oblia gjocturuyTa. [lokazaTtens
5-tu netHet OB coctaBun — 54,1% (SE 3,2%),
Mmenuana OB cocraBuna 65,7 Mecs1eB.

[To pesynpTaraMm MOHO M MYJIbTUBAPHUAHTHOTO
aHan3a BBIABICHBI (DaKTOPHI, CBSI3aHHBIE C MMOKa-
3aTesiMU 00IIel, CKOPPEKTUPOBAaHHOU U Oe3pe-
UIMBHOM BBDKMBAeMOCTH. TakOBBIMH ISl TIO-
kazareneid CB okazamuce: UKY (p=0,003) rae B
rpynmne ¢ OiaronpuaTHBEIME (10 6 OaiIoB) M He-
OmaronpustHeIME 3HaueHusMu UKY B 7 Gamios,
5-tu netnss CB cocraBuna 69,4% (SE 3,5%) me-
nuana CB ue nocturnyta, u 50,8% (SE7,4%), me-
nuaHa — 54,1 Mecs1eB, COOTBETCTBEHHO; CTCIICHb
mudpdepennupoku  onyxonu (p=0,014) — mpu
Low grade 5-tu nernsis CB cocraBuna 83,1%
(SE5,8%), mpu High Grade — 61,5% (SE 3,7%);
CTEMEeHbh MECTHOM pacmpOCTPAaHEHHOCTU OMYXOIU
(p<0,001) — 5-tu nernsas CB naumentoB c pT2
CTaTUCTUYECKHU 3HAYMMO BbIlIEe, yeM nipu pT3-4 u
coctaBuia 76,9% (SE 3,4%). OctanbHble IPYIIIBI
MeX Iy co0oit He paznuyanuck (p>0,05, mis Bcex
CpaBHEHHH).

Cmenens nopasicenus JIY (p<0,001): mpu ot-
cyTcTBUHM mopaxkeHnust S-tu netHsst CB cocra-
Buna 79,2% (SE 3,1%), npu pN2 u pN3 — 4,3%
(SE4,1%), menuana — 24,3 wmecsua u 0,0%
(SE8,3%), meauana — 21 mecsii, COOTBETCTBEHHO.
Cratuctudecku 3HauuMBbIe pazinuns B CB 0011b-
HbIX ¢ pN2 u pN3 orcyrcrByror (p=0,41), BCce
nanueHTsl ¢ pN3 ymMepiii OT OCHOBHOTro 3aboJie-
BaHMUSI.

Cmaous 3a6onesanus (p<0,001): 5-tu neruss
CB cocraBuna nipu Il cramgun 86,5% (SE 3,1%)
(p<0,001 B cpaBuenuu c Il u IV cragueii), npu
III cramum — 37,9% (SE 5,1%), meauana 41,7
mecsites, npu IV craguu — 0,0% (p=0,12 B cpas-
Henuu ¢ IV cragueii).

Onvim  xupypeuueckou o6pucaost (p=0,014):
npu BeinosiHeHuun A0 50 omepanuii CB Obina cy-
necTBeHHa HUxke u cocrasiseT 41,2% (SE 8,3%),
Menunana 39,0 MecsileB, falbHENIIee yBEIUUCHUE
quCIIa ONepanuii He UMEeT CTATHCTHYCCKH 3HAYH-
Moro BiausHus Ha CB (p=0,58). Jlyst 60JbHBIX CO
II cragueit PMII — meTon oTBeAeHUSI MOYHU IOCIIC
PIl: CB nanuenTtoB, koTopeiM BbinojiHeHa YKC
CTaTUCTUYECKU 3HAYUMO HUXKE, YeM IPHU BBINOJ-
Henuu UII no Xayrmany u bpukepy (p=0,010).
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C nokazatensmu OB G0NbHBIX MBINIEYHO-UHBA-
3uBHbIM PMII B rpynne PII cBs3anbl cnenyromue
nokasatenu: Bo3pact (OB B rpynne nanuentos 70 u
0oJjiee eT OTIIMYAETCS OT BCEX JIPYTUX BO3PACTHBIX
rpynn (p<0,05). UKY — B rpynne co 3HauYeHUsIMU
HHJEKca 10 6 0a/UI0B BKIFOUUTEIILHO S5-TH JIETHAS
OB cocraBuna 59,5% (SE 3,6%), menuana 79,5
MecsneB, B rpymme manueHToB ¢ MKY 7 u Gonee
6amoB — 35,3% (SE 6,6%), mennana — 38,4 mecsia
(p<0,001). Crenenp nudphepeHuupoBKU — 5-TH
netasss OB — 66,7% (SE 7,0%), menuana He moc-
turnyta, npotuB 51,3% (SE 3,6%), menuana 62,6
MecsieB. CTeneHb MEeCTHOM PaclpOCTPaHEHHOCTH
onyxonu (p<0,001) — 5-tu netnsss OB B rpymnmnax
nainueHToB ¢ mnokazarenem pl2, pT3, pT4a u
pT4b cocraBuna 65,9% (SE 3,8%), menuana 91,6
Mmecsies, 32,4% (SE 7,7%), meaunana 40,8 mecsies,
30,8% (SE 7,4%), menuana 40,9 mecsies u 0% (SE
16,3%), coorBeTcTBEeHHO. CTenieHb nopaxkenus JIY:
(p<0,001) mpu otcyrcTBuu nopaxenus JIY (pNO)
S-netusis OB cocrtaBuna 65,3% (SE 3,5%), wme-
nuana — 89,5 mecsues, pu pN2 u pN3 — 3,4% (SE
3,9%), meamana — 23,5 mecsima u 0,0% (SE 8,3%),
menuana — 21,0 mecsn (p=0,54 mnst pN2 u pN3);
Cranus 3a0oneBanus (p<0,001): 5-netuss OB npu
II ctaguu — 74,5% (SE 3,8%), menuana 109,3 mec-
sua, npu I111-28,7% (SE 4,5%), meaunana — 41,7
MmecseB. (p<0,001), BbDKMBaeMOCTh MAIIMEHTOB
c IV cranueit, paBHasg 0% u 3HaAUUMO OTJIMYAIaCh
ot BepKkuBaeMocTH npu Il cramuu (p=0,016) u u3-
3a MaJOYHCIEHHOCTU TPYMIBI HE OTIMYaIach OT
I craguu (p=0,19). OneiT XHUpypruueckoit Opu-
raasl (p=0,002): nmpu BeImosHeHnu 10 50 onepanuii
OB cymectBeHHO HIKe, yeM Oosee 50 omeparuii,

u cocrabimsger 29,5% (SE 6,9%), nanbHelimee
yBEJIMUEHUE 4YMCa ONepaluil HE MMEEeT CTaTHuc-
THYECKH 3HaYMMoro BiusHus Ha OB (p=0,77).

BoisBiieHBl TOKa3aTeld AaCCOLUMUPOBAHHBIE C
bBPB 6oapupix MUPMIL: UKY (p=0,006), cre-
nenb nuddepernuposku omyxonu (p=0,017), cre-
IIEHb MECTHOM pacHpOCTPAHEHHOCTH OIYyXOJH
(p<0,001), xareropust pN knaccuduranuu TNM
(p<0,001), cramus 3aboneBanus (p<0,001), ombIT
Xupypruueckoit Opuraasl (1o 50 omeparmii uiau
6onee (p=0,029).

[IporHocTrueckass  MozAenb  pUCKAa  BO3BpaTa
3a00JIeBaHuUsl TIOCTPOECHA HA OCHOBE MYJbTUBApPHAHT-
HOW MOJIENH, BKIIIOYAIOLIEH 5 IPEAUKTOPOB: CTEIEHb
MECTHOW PpaclpOCTPAHEHHOCTH OITyXOJH, CTEEHb
nopaxxenus JIY, rucronornyeckuii tun ormryxomnu, MUKY,
OIIBIT XUPYPrUYECcKOll OpUrajpl, ¢ HUCHOJIL30BAaHUEM
KOTOpBIX pa3paboTaHa HOMOTpaMMa, IO3BOJISIOIIAS
rpaduuecku paccuutate 1- u 3-nmetHioro BPB, uto
rpaduecKy OTPaXKEHO Ha pHcC. 1.

Jlnst Toro, 4ToObl paccYUTaTh yKa3aHHbBIE BEPO-
ATHOCTH JUIl KOHKPETHOr0 OOJILHOT'O HAJ0 BBINOJI-
HUTH CIEAYIOLIEE:

1. HaliTn 3HaueHus mokasareseil OOJBHOTO Ha

KaXXJIOM OCH;
2. IlpoBecTu BepTUKAJIbHBIE JIUHUU /10 BEPXHEH

ocu «bamie»y W oNpeneauTh KOJIMYECTBO
0auIos, COOTBETCTBYIOIIICE KXKIOMY
[TOKa3aTellio;

[98)

. CymmMupoBath MoydeHHbIC JaHHbIC (OalTbI);

4. Haiitu monmyuyeHHbI cyMMapHBIH Oayul Ha
mHun «O0mui 0y,

5. IlpoBecT BEPTUKAJIBbHYIO JMHUIO BHHU3 JI0

mkan «1 nerusist BPB» u «3 nerusst BPBy».

Bannsl f 10 20 30 40 50 g0 70 80 g0 190
N r T T T
NO N1 N2 N3
FucTonornyeckui Tmn r - 1
ypoTenuanbHbiit Apyrue
T T2 3 T4
—
UK4 meHee 7 7 v 6onee
OnbIT XMpYpriyeckon ] .
6puransi Gonee 50 onepauuit £o 50 onepayuit
OGU.IHD" 6ann r T T T T T T T T T T T al
0 20 40 60 80 100 120 140 160 180 200 220 240
1-netHas BPB

098 097 095 0,93

09 08 08 07

T L T Ll T T T 1
06 0504 03 02 01 005 0,01

3-netHas BPB 09 085 08 07

06 0,504 0,3 0,2

01 0,05 0,01 0,001

Puc. 1. Homorpamma, nporno3upyromasi BPB 6oibHbIX
¢ mbiieyHo-uHBa3uBHLIM PMII nmocae PII.
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[Tonmyuyennsle yncna OyayT paBHbBI HCKOMBIM Be-
POSITHOCTSIM, IIpU yMHOkeHuu ux Ha 100% Oyner
MOJy4eHa COOTBETCTBYIOIIAs BBDKMBAEMOCTh B
MIPOIEHTAX.

[IpuBenemM mpumepsl pacdera MO HOMOTpaMMe
IS TEX KE MAIMEHTOB, /ISl KOTOPBIX PACCUUTHIBAIIH
a0COTIOTHBIN PUCK.

Ipumep. Ianuent I'. Cragus: pT, — 25 Oan-

yporenuanbHbiil pak — 0 6amnos, UKY - > 6 (17)
0aJIOB, ONBIT XUPYPrU4YECKOW Opurajapl — MeHee
50 omeparuii, yTo coctaBisieT 36 OamnoB. OO6mIas
cymMma GamioB — 128 Oamn. 1-nerusiss BPB = 0,65
(65%), 3-netusis BPB = 0,1 (10%). CnenoBarenbHO
pPHUCK BO3BpaTa 3aboJieBaHus B TeueHue 1 roja coc-
tasnser 0,35, nns tpex aet 0,90, Itu naHHble rpa-
(uyecKku OTpakeHbl Ha pUC. 2.

a0B, N, — 50 Gamnos. I'MCTONOrHYECKUH THIT —
Banab 0 10 20 40 50 g0 70 80 90 100
N r T T
NO N1 N2 N3
FucTonornueckmin TMn T - 1
YPOTENHMAIBHBIM Apyrue
" | T4
T T2 T3
MKY MeHee 7 7 v 6onee
OnbIT XMPYPrudeckoil r
Gpuragpl Gonee 50 onepauwmit A0 50 onepauuit
Oﬁm”ﬁ 6ann T T T T T T T T T T T 1
0 20 40 60 80 100 120 | 140 160 180 200 220 240
1-neThsa BPB 098 097 095 093 09 08 08 0706 05 0302 01 005 001
3-netrisia BPB 09 085 0,8 07 0605 03 0,1 0,05 0,01 0,001

Puc. 2. Homorpamma, nporvosupywumasi bPB nist nanuenra I'.

Kak Obuto ormeueHo Bbime, B rpynny MMT Bomm 102 mamueHTta, XapakTepHCTHKA, KOTOPBIX

npeacTaBiieHa B Tad. 2.

XapakTrepucTHKa NanueHToB rpynnsl MMT

Taoauna 2

KoanyecTBO manmeHToB

Tloka3zarenn
A0C. YuCTI0 %
Ilon:
My»K9IUHBI 88 86,3
Kenmmaer 14 13,7

Bo3pact, Me (LQ — UQ), jier

60,5 (55-67,2)

Bospacr, Jet:

Ho 50 14 13,7
51-60 37 36,3
61-70 34 333
71 u crapuie 17 16,7
HUMT, kr/m?, KoJu4YecTBeHHbI 25,3 (18-36)

HUKY Me (LQ - UQ), 6amb1 8 (6-9)

HUKY, 6anibl:

3-5 6 5,9
6-8 68 66,7
9-12 28 27,5
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Tabauna 2. IlpoxoskeHue

Jlokaauzaums OmyxoJim:

bokoBeie cTeHKH 27 26,5
3aaHsas cTeHKa 43 42,2
[lepenuss crenka 12 11,8
JIHO MOY€eBOro My3bIps 11 10,8
[Ieiika MOYEBOTO My3BIPsI 3 2,9
MynbTH(OKAITEHOE TTOPaKECHIE 6 5,9
Pa3mep onyxosn

Jo3,0cm 24 23,5
3,0-3,9 c™m 34 33,3
4-4,9 cm 29 28,4
5 cM u Oonee 15 14,7
Crenens nupdepeHIUPOBKU:

Low grade 76 74,5
High grade 26 25,5
I'mcronorus:

YporennanbHbIi 101 99
AJleHoKapIHOMa 1 1,0
CreneHb MeCTHOH PacnpocTPaHEHHOCTH

T2 78 76,5
T3 16 15,7
T4 8 7,8
N:

NO 84 82,4
NI 15 14,6
N2 1 1,0
N3 2 2,0
MeTon XMpypruueckoi onepanuu

OTKpBITas PEe3CKIH 17 16,7
TYP 85 83,3
[MapameTpsl 1y4eBoii Tepanuu

(cpennee, SE, MUHHMYM, MAKCHMYM)

CymmapHas odaroBas J103a 58,28 (SE 9,66) 20 — 66

PasoBas ouarosast 103a 2,02 (SE 0,16) 1,80 — 3,0

Yucmo ceaHcoB 29,08 (SE 9,66) 20 — 66

IMpumeuanue: Me —meanana, UMT —unaekce maccsl Tena, UKY — unnexe komopouanoct Yapncona, TYP — TpancyperpaibHas

pe3CKUuUA MOUCBOT'O ITY3bIPS.

Menanana BpeMeHN HAOTIOICHUS 32 MAIUEHTaAMH

cocraBuina 88,4 wmecsna (HWKHUH W BEpXHUH
kBaptwn — 75,9 — 104 mecsues, MUHUMaJIbHOE
u MakcumanbHoe — 61,6 — 1284 wmecsnes). 3a
BpeMsi HaOJIOAEHHS OT OCHOBHOTO 3a00seBaHMs
ymepiu 73 (71,6%) nauuenta. OT Apyrux npuyuH
— 5 (4,9%) namuenToB. 5-tu nerusisi CB cocraBmia
33,7% (SE 4,8%), mequnana CB — 43,1 mecsi, 5-tu
netusas OB — 31,4% (SE 4,6%), meauana OB coc-
taBuna 41,3 mecsi. HeoOXoauMo OTMETUTH, YTO
BbDKMBAE€MOCTh MAlMEHTOB, MOAy4YuBIIUX MMT
ABJISICTCS KpaliHe HU3KOM. IIockonbKy OT mpuyuH,
HE CBSI3aHHBIX C OCHOBHBIM 3a00JIeBaHUEM,

yMmepiu MeHee 5% MalueHTOB U 5-TU JIETHHUE TI0-
KazaTenu OOIed W CKOPPEKTHUPOBAHHOW BBDKHU-
BAEMOCTH pa3iuyaroTcs Bcero auib Ha 2,3%,
HEIeJIecCO00pa3HO aHATM3UPOBATh 00a BUIA BBIKH-
Ba€MOCTH B 3aBHUCHUMOCTU OT ()aKTOPOB IPOrHO3a
B CBSI3U C 4Y€M, IMPOaHAIU3HPOBAHA TOJBKO JIUIIH
CB, xak Hanbomee orpaxkatomas pe3yabratel MMT
6ompHBEIX MUPMITL.

[Tokazarenn wumeromue B3auMocBsi3b co CB
MMT 6ombabix MUPMII sBnsitores: mon — CB
KEHILMH 3HAUYUTENbHO HIDKE 4YeM Yy MYKYUH
(p=0,021); Bo3pact — CB mamueHTOB B BO3pacTe
1m0 50 JeT 3HaYMTEeNHHO HIKE, YeM B BO3PACTHOM
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rpynne 51 — 60 ner (p=0,030) u B Bo3pacte 61 —
70 net (p=0,012); pasmep omyxonu — CB 601pHBIX
¢ onyxojsiMu MII 10 3-X ¢M CyIlIECTBEHHO BBHIIIIE,
yeM mpu Oonpiux pasmepax omyxonu (p<0,001);
CTETeHb MECTHOW pacCHpOCTPAHEHHOCTH OIYXOJH
— npu ¢T3 CB nwmxke, uem npu c¢T2 (p=0,007) u
cT4 (p=0,040); crenenp nopaxenus JIY — mpu
orcyTctBuM nopaxxenus CB Boiie (p=0,005).

B macrosamiem ucciaemosanuu 5-tu jgetHsaa CB
nanueHToB rpynnsl PI cocraBuna 65,3% (SE
3,2%), menuansl CB HE HOCTUTHYTO, 5-TH JETHSS

cocraBuna 33,7% (SE 4,8%), mequana CB — 43,1
Mmecsi, (p<0,001), oTHOIIEHUE PUCKOB CMEPTH OT
OCHOBHOT0 3a0oseBanus mpu MMT B cpaBHEeHHH ¢
paavKaIbHBIM XUPYPIHUECKUM METOJIOM COCTaBUIIO
2,37 (95% AN 1,73 — 3,25; p<0,001).

Benencreue rereporenHoctu rpynnsl MMT u
HEecOOII0ICHUS YETKUX KpUTEpUeEB 0TOOpa, MopoH,
korna MMT sBnsercst BBIHYXACHHOW Je4eOHOMN
MEpPOH, TpYIIBbl PaJuKaIbHOTO XUPYPrUYECKOTO
nedyenus 1 MMT moryT ObITh HECONOCTAaBUMBI 110
psay nokaszaTtenel. Pe3ynbrarel aHanau3a rpyni Ha

CB rpynnsl  mamuentoB, mnonyuuBmmx MMT  comoctaBUMOCTB IpeACTaBiIeHbI B Ta0. 3.
Tadauuna 3
I[aHHbIe AHAJIM3a rpyumn MyJbTUMOJAJIbHOI'O U XUPYPIrui€CKoOro
JICUCHUA HA CONMOCTABUMOCTD
Xupypruueckoe MyJbTHMOAAJIBHOE
JleyeHue JleyeHue
oka3zarenn P-ypoBenn
Abc. yncesao % Abc. yucao %
oa:
MY>KUHHBI 225 94,5 88 86,3 0,018
JKESHIIIUHEI 13 5,5 14 13,7
Bo3pacrt, Me (LQ — UQ), jier 58 (54-63) 60,5 (55-67) 0,007
Bo3spacr, Jier:
10 50 29 12,2 14 13,7
51-60 122 51,3 37 36,3 <0,001
61-70 77 323 34 333
71 u 6osee 10 4,2 17 16,7
HUMT, kr/m?, KoJan4ecTBeHHbII 26 (23-29) 25 (22-29) 0,074
HUKY, Me (LQ - UQ), 6a1b1 5 (4-6) 8 (6-9) <0,001
HUKY, 6aaab1
3-5 72 30,3 6 5,9
6-8 137 57,5 68 66,7 <0,001
9-12 29 12,2 28 27,4
Jloxanuzanust oImyxoJu:
OOKOBBIE CTCHKH 105 441 27 26,5
3aHsISI CTEHKA 31 13,0 43 42,1
MepeHssl CTEHKa 8 34 12 11,8 <0,001
JTHO MOYEBOT0 ITy3bIps 0 0 11 10,8
1eiika MOY€BOTO My3bIpst 6 2,5 3 2,9
MyJIbTH()OKATBHOE TOPAKECHUE 88 37,0 6 5,9
I'uapounedpos:
OTCYTCTBHE 3 102 42,9 93 91,2 <0,001
OJIHOCTOPOHHUIN 92 38,6 9 8,8
JIByXCTOPOHHHH 44 18,5 0 0
Crenens nu¢epeHIUPOBKU:
low grade 45 19,2 26 25,5 0,25
high grade 189 80,8 76 74,5
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Tabauna 3. Ilpoxoskenue

I'ucronorus:

YpOTENHaIbHBINA 230 96,6 101 99,0 0,28
npoyue 8 34 1 1,0

Crenenb MeCTHOH PacCIPOCTPAHCHHOCTH:

cT2 159 66,8 78 76,5 0,060
cT3 37 15,5 16 15,7

cT4 42 17,6 8 7,8

N:

cNO 185 71,7 84 82,3

cN1 15 6,3 15 14,7 <0,001
cN2 29 12,2 1 1,0

cN3 9 3,8 2 2,0

[pumeuanue: Me — mennana, UMT — uanekc maccer Tena, MKY — nanexc komopouaaocTn YapicoHa.

Kak mokazano B Ta6. 3., rpynnst MMT u PL]
HECONOCTaBUMBl TMPAKTUYECKH IO BCEM aHaJIU-
3upyeMbIM nokaszarensam. B rpynne MMT crartuc-
TUYECKH 3HaUUMO OoJiblie xeHIuH (13,7% npoTtus
5,5%; p=0,018), a Takxe Ooyiee BO3pACTHBIX MAIlH-
enToB (p=0,007), marueHTOB ¢ BHICOKUMU TOKa3a-
tensimu UKY (p<0,001). B To sxe Bpemst B rpymme PL]
y Gosnbioro uncia nauueHToB (37% npotus 5,9%)
JMAarHOCTUPOBAHO MYJIbTH(OKAIBHOE MOpaKeHUE
MIT (p<0,001) u mHaymuue ruapornedposa (B 57,1%
ciydaeB npotus 8,8%; p<0,001). Takxe manueHTsI
ObUIM HECOINOCTABUMBI 1O KIMHUYECKOW CTENEeHH
nopakenus JIY.

Jlanee Hamu ObUT TPOBENEH CPaBHUTEIbHBIH
aHanmu3 MMT u panukanbHOrO XUPYprudecKoro
JICYEHUs B 3aBUCUMOCTU OT (PAKTOpPOB MPOTHO3a
B O0BEAMHEHHOW rpyrmime marueHToB (rpymma PI]
nu MMT; n=340). Ilockonbky B 0OBEIMHEHHOMN
rpynne KJIMHUYeCKoe COObITHE HacTynmwio y 157
MAlUMEHTOB, B MYJIbTUBAPUAHTHBINA aHAIM3 IPO-
MOPLUOHANIBHBIX puckoB Kokca ¢ mpoueaypoi no-
LIaroBOr0 HCKJIIOYEHUS! NEPEMEHHBIX, BO3MOXKHO
BKJIFOUEHHME BCEX IOKa3aresieil: noi, Bo3pact, MKY,
NMT, nokanusanusi OMyXoJu, TUaApoHedpo3, cre-
neHb U GepeHITUPOBKH U TUCTOJOTUICCKUI THTI
OIyXOJH, KJIMHUYECKas CTeNeHb MECTHOW pac-
IIPOCTPAHEHHOCTH, a TaK)KE CTENEHb IMOPAKECHUS
JIY. W3 mnonaydyeHHOM MyJbTUBAPUAHTHOM MO-
JIeNId MOKHO CJIeNlaTh CJEIYIONIMA BBIBOJ: PHUCK
CMEpPTH OT OCHOBHOT'O 3a00JIeBaHUS NMPH MYJIbTH-
MOJIaJIbHOM OPTraHOCOXPAHSAIOIIEM JICYEHUU CTa-
TUcTHYecKn 3HayuMo Bheime (p<0,001), yem npu
pPaauKaIbHOM XHPYPrUYECKOM BHE 3aBUCHUMOCTHU
OT pacrpeieseHus CIeAyOUMX IoKa3aTelel: o,
BO3pacT, creneHb auQGQGepeHIUuPOBKY, KIUHH-

yeckas creneHb nopaxenus JIY. Ilpu atom uis no-
Ka3aTesnei, He BOLIECAIINX B MOJYYEHHYIO MOJIENb,
AQHAJIOTMYHBIA BBIBOJ CAEJATh HE IMPEACTABIAETCS
BO3MO>KHBIM.

Takum 06pazom, Bpe3yibTaTe IPOBEACHHOIO CTa-
TUCTUYECKOIO aHaJlIM3a OTAAJIEHHBIX PE3yJbTaTOB
JICYEHHUSI MOXKHO CZEJIaTh BBIBOJL O JIyULIUX PE3YJib-
Tarax pPaJUKaIbHOTO XUPYPIHUECKOTO JICUEHHS,
KaK B MCXOAHBIX IpYyIIax MAallUEHTOB, TaK U BHE
3aBUCUMOCTH OT pacIpeseseHus] psia IMPOrHOC-
TUYECKHX MTOKa3aTele (1101, BO3pacT, CTeTeHb (-
(bepeHIMPOBKY, KIMHUYECKAs CTETIEHb MOPaXEHUs
JIY), Tak 1 B CONMOCTaBUMBIX O BCEM UMEIOIITUMCS
nokasatessiM c(pOpMUPOBAHHBIX TPYIII NAI[IEHTOB.

Ha ocHOBaHMM JTaHHBIX CPABHUTEIBHOIO aHAJIN3A
BBISIBIIEHA Tpymma OJaronpusaTHOTO TPOTHO3a
6ompabIx MUPMII u omnpeneneHsl mokazaHUs K
IIPOBEJEHUIO TOTO WJIM MHOTO METOJOB JICUEHHUS.
YcTaHoBIEeHO, YTO OIaronpusTHBIMH (hakTopaMu
MIPOTHO3a SBJISIOTCS MalMEHThI CO CTaauel 601e3Hn
T2NOMO, ¢ pasmepom omyxoiu He Ooiee 3-x cMm,
OTCYTCTBUEM THIpPOHE(]pO3a ¥ YpOTEIHUATHHBIM
turoM omyxoyid. [Tokazarenun CB rpymmsl Gmaro-
IIPUATHOTO MPOrHo3a nociue nposeaeHHon MMT u
PL mpaxtuyecku unenruunsl: 74% (SE 14,8%) u
75,0% (SE 15,3%) cooTBeTCTBEHHO.

Ob6cyxnenne. B merananmze Khi Yung Fong
(2025) npoananuzupoBano 11 uccnenosanuii. I'ne
YCTaHOBJIEHO, 4TO noka3arenn OB nocie PLlu MMT
coctaBuwin 57% mnpotuB 47% COOTBETCTBEHHO.
Taxxe aBTopsl oTMedaroT, yto MMT mpuemnema
TOJIBKO JIMIIb y THIATETBHO OTOOPAHHBIX OOJBHBIX
¢ HEeOONIBIIMMHU OIyXOJIIMU 0€3 OTCYTCTBHUS ype-
Teporuaponedposa, Mpu BO3ZMOKHOCTH BBITIOJIHE-
HUS TTOJTHOTO 00bema ormyxoiu [7].
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Eme B omnom wmeranamuze 2023 roma aBTO-
paMu yCTaHOBJIEHO, 4YTO B IepBble 1-2 rona
nocne nposeaeHus Pl u MMT paznuuus 1o BbI-
KUBAEMOCTH MHHHUMalbHBL. Yepes 5 ner Hab-
moaenuii nociae PII mokazarenm OB m CB cra-
TUCTUYECKH TPEBOCXOAUT TakoBbie mocie TMT.
ABTOpel cumtatoT uto PIL[ ocraercs «3010TbIM
crangaprom», a MMT — BapuaHTOM U1 TIIATEIBHO
OTOOpaHHBIX TaIMeHTOB. [Ipu 3TOM oOmpeneneHb
aHAJIOTUYHBIE KpUTEpUU OTOOpa i OOJIBHBIX
MWPMII, uto u B Hamiem uccieaoBanmuu [8].

B uccnenopanuu Hui Ding n3ydensl mokazarenu
10 neTHel BBIKMBAEMOCTH, TJI€ YCTAHOBJIEHO, UYTO
B JIOJTOCPOYHOM mepcrekTuBe mnokazarenun OB u
CB uepe3 10 neT HaOMOACHUI 3HAYUTEILHO BBIIIE
B rpymme PL[. B noarpymnmnax nmamueHToB, KOTOPbIE
HaOIIOAaMNCh 10 5 JeT moka3aTtenu B rpynme PL]
OBLITM TaK)Ke BBIIIE, HO B TPYIIE OJaronpusTHOTO
BBDKMBAEMOCTh COBIIaJlajla Ha MPOTSHKEHUH BCETO
neproja HaoroaeHus [9].

B coBpemenHoll nuTeparype €CTb HE MHOIO
COOOIIEHUH O MOJENSAX MPOTHO3UPOBAHUS PUCKA
BO3Bpara 3aboneBanus nociue PL{. OgHo U3 nepBbix
HCCIe0BaHUHM B ’TOM HAIIPaBJICHUH Oy OJMKOBAHO
B 2006 romy Bernard H. B wmaremaruueckyro
MO/I€Jb, B OTJIUYHUH OT MPEIOKEHHON HAMU HOMO-
rpaMMbl BKJIFOYEHBI TaKHE MapaMeTphl, KaK CTaaus
pT, cranus pN, cTeneHb 3710KaueCTBEHHOCTH U THC-
TOJIOTUYECKUIN THUII OMYXOJIU, BO3PACT, TIOJI U BpeMs
OT MOCTAHOBKHU JIMAarHo3a 10 onepanuud. ToYyHOCTH
JTaHHOW HOMOTpaMMbl cocTaBmia c-index = 0.75.
[IpornocTuyeckass TOYHOCTh HAIIE HOMOTPAMMBI
JUISL IPOTHO3UPOBAHUS 3-JIETHErO PUCKa COCTaBUIIA
0,834 (95% AU 0,771-0,897, p<0,001) [10].
Cy1iecTByIOIIUX e1e HeCKOIbKO HOMOTPaMM ITpaK-
TUYECKM MJICHTUYHBI O TOKA3aTesiM TOYHOCTH.
OnHuM U3 TTIaBHBIX OTJIMYUHN MPEAJIOKEHHOM HAMU
HOMOTPaMMBI SIBJISIETCSl HATMYUE B TTapaMeTpax Ta-
KOT'O KpUTEPHS, KaK ONBIT XUPYpra, 4yTo, 1o HalllemMy
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SUMMARY

COMPARATIVE ANALYSIS OF TREATMENT OUTCOMES IN PATIENTS
WITH MUSCLE-INVASIVE BLADDER CANCER

Musayev T.N.
National Center of Oncology, Baku, Azerbaijan

The aim of the present study was to perform a comparative analysis of long-term oncological outcomes following radical
cystectomy (RC) and trimodal therapy (TMT) in patients with muscle-invasive bladder cancer (MIBC), as well as to develop a
prognostic model for predicting recurrence after RC. Material and methods. A total of 359 patients with MIBC were included in
the study, of whom 257 underwent RC and 102 received TMT. Survival analysis was performed using the Kaplan—Meier method,
while prognostic factors were assessed using the Cox proportional hazards regression model. Results. In the RC group, the 5-year
recurrence-free survival (RFS), cancer-specific survival (CSS), and overall survival (OS) rates were 63.1%, 65.3%, and 54.1%,
respectively. In the TMT group, the 5-year CSS and OS rates were 33.7% and 31.4%, respectively. The risk of cancer-specific
mortality was significantly higher in patients treated with TMT compared with RC (HR=2.37; 95% CI 1.73-3.25; p<0.001).
Independent predictors of unfavorable prognosis following RC included tumor stage, lymph node involvement, histological
tumor type, Charlson Comorbidity Index, and surgical team experience. Based on these variables, a nomogram predicting 1-
and 3-year recurrence-free survival was developed, demonstrating high prognostic accuracy (c-index=0.834). Conclusion. The
obtained results confirm the superiority of radical cystectomy as the standard treatment modality for MIBC. Nevertheless, in
carefully selected patients with favorable prognostic characteristics, oncological outcomes following TMT were comparable to
those observed after RC.

Keywords: bladder cancer, muscle-invasive bladder cancer, radical cystectomy, trimodal therapy, survival, nomogram

XULASO

OZOLO INVAZIV SIDIK KiSOSI XORCONGI OLAN XOSTOLORIN
MUALICO NOTICOLORININ MUQAYIiSOLI TOHLILI

Musayev T.N.
Milli Onkologiya Markazi, Baki, Azarbaycan

Todgigatin magqsadi ozolo invaziv sidik kisosi xorcongi (OISKX) olan xostolordo radikal sistektomiya (RS) vo
multimodalterapiyanin (MMT) uzunmiiddstli onkoloji naticolorinin miiqayisoli tohlilinin aparilmasi, ham¢inin RS-don sonra
residiv riskinin prognozlasdirilmasi iigiin prognostik modelin hazirlanmasi olmugdur. Material vo metodlar. Todqiqata
BOISKX diaqnozu qoyulmus 359 xasto daxil edilmisdir. Onlardan 257 xostoyo RS, 102 xastoya iso MMT totbiq olunmusdur.
Sagqalim analizi Kaplan—Mayer tisulu ilo aparilmis, prognostik faktorlar iso Koksun proporsional risklor reqressiya modeli
vasitosilo qiymotlondirilmigdir. Naticalar. RS qrupunda 5 illik residivsiz sagqalim (RFS), kanser-spesifik sagqalim (KSS) vo
iimumi sagqalim (US) géstoricilori miivafiq olaraq 63,1%, 65,3% vo 54,1% toskil etmisdir. MMT qrupunda iss 5 illik KSS vo
US gbstoricilori miivafiq olaraq 33,7% va 31,4% olmusdur. MMT totbiq edilon xastolorde xar¢anglo alaqali 6liim riski RS ilo
miiqayisado statistik cohatdon shomiyyatli deracads yiiksak olmusdur (HR=2,37; 95% EI 1,73-3,25; p<0,001). RS-don sonra
alverissiz prognozun miistoqil gostoricilori kimi sisin morhoalosi, limfa diiyiinlorinin zodolonmasi, sigin histoloji tipi, Charlson
komorbidlik indeksi vo corrahi brigadanin tocriibasi miioyyan edilmisdir. Bu gostaricilor asasinda 1 vo 3 illik residivsiz sagqalimi
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prognozlasdiran, yiliksok prognostik doqiqliye malik nomoqram hazirlanmigdir (c-index=0,834). Yekun. ©ldo olunan noticolor
OISKX miialicosindo radikal sistektomiyanin osas miialico {isulu kimi {istiinliiyiinii tesdigloyir. Bununla yanasi, olverisli
prognostik xiisusiyyatloroa malik digqotle secilmis xostolordo MMT va RS sonrasi onkoloji naticolorin miigayise oluna bilocoyi
miioyyon edilmisdir.

Acar sozlor: sidik kisosi xor¢ongi, ozolo invaziv sidik kisosi xorgongi, radikal sistektomiya, trimodal terapiya, sagqalim,
nomoqram

Redaksiyaya daxil olub: 09.10.2025
Capa tovsiya olunub: 07.11.2025
Raygi: tii.fd. E.S.Xalilov
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AMMWJINH NJIM OCTEOKAJIBIINH: CPABHUTEJIBHAS OLHIEHKA
JTAATHOCTUYECKOUN Y®P®EKTUBHOCTH INPU OCTEOIIOPO3E

PycramoBa K.M.*
Hayuno-Hccneoosamenvckuii Uncmumym Axywepcemsa u I unexonozuu, baxy, Asepbaiioscan

Henab. Y XeHIMH ¢ paHHEH MEHOMAY301 W OCTEOIOPO30M, IMATHOCTHPOBAHHBIM MeTooM aeHcuTomeTprn (DXA), mpoBectn
COIOCTaBJIEHUE YPOBHEH aMMJIMHA W OCTEOKAJBIMHA C MOKA3aTeNIIMI MHUHEPAIBLHON IJIOTHOCTH KOCTHOW TKaHu. MaTtepuasn
u metoanl. OOcneroBaHo 37 KeHIIMH ¢ paHHEeW MeHomay3ol B Bospacte 18-46 iser, cpemumii Bospact 35,11+9,29 ner. ¥V
BCEX MAlMEHTOK OIpeJieNieHbl ypoBHU maparupeouaHoro ropmona (I1TI0), ocreokanbliiHa, aMWwiInHa B KPOBH, NPOBEJICHA
YIBTPa3ByKOBas JeHcHTOMeTpus. OGBEKTOM HCCIenoBaHus Obla maTouHas kocth. Onpenenenst: SOS, BUA, BQI, T-u
Z-xputepun. PesyabTathl. Y 18,9% nanuentox yposens T-kputepus 011 B uHTepBaie -0,8 —-0,9 (morpannynoe 3HaueHue). Y
67,6% marenTok T-kpurepuii Bappuposai ot -1 10 -2,3 (ocreonenust), y 13,5% nannenrox T-kputepuit Bapbuposai ot -2,6 10
-3, (ocTeomnopos). YpoBeHb aMILTHHA B TPYTINE TOTPAHWYHBIX 3HAYCHUH cocTaBmi 29,35 IMOIIB/J, B Tpynie octeonernd — 33,36
IIMOJIB/J1, OCTEeoTI0po3a — 26,39 nMMoJIb/1. YPOBEHb OCTEOKAIBIIMHA Y JKEHIIMH ¢ TIOTPaHUYHBIMH 3HAUYCHUSAMH cocTaBmi — 17,13
HI/MIT; ¢ octeonienueid — 24,53 ur/mi, ¢ ocreonopo3oM — 21,43 ur/mi1. BeisiBnena koppessinus amunuaa ¢ SOS (1=0,501, P<0,01),
amunnna ¢ BUA (1= -0,719, P<0,001). Octeokansiua koppenuponain ¢ BUA (r=—-0,838, P<0,001) u ¢ Z-xpurepuem (r=0,660,
P<0,001). 3akmiouenne. B Haieil BbIOOpKE aMWIIMH sIBIsieTCsl 0oJiee YyBCTBHUTEIbHBIM MapKEpOM HApYyLICHUH KOCTHOTO
oOMeHa y JKCHIIWH C paHHEW MeHomay30il. Ero ypoBHHM 0TpaxaroT Kak KOMIICHCATOPHYIO aKTHBALMIO PEMOJEINPOBAHUS Ha
9TaIe OCTEONEHUH, TaK ¥ UCTOILICHUE PEryJIATOPHBIX MEXaHU3MOB IIPH PAa3BUTHU OCTE0110p03a. OCTEOKAIbIUH JEMOHCTPUPYET
JIMIIb TEHICHIUIO K CHIDKEHUIO TIPH BBIPAXKEHHOM OCTEOIIOpO3¢, a aMIIINH OoJiee Y€TKo MU PepeHIUpYeT CTa N YXYALICHHS
KOocTHOTO KauectBa. /lyisi BhIOOpa HambOosee WHPOPMATHBHOIO TOPMOHAIBHOTO MapKepa pa3pyLICHHUs KOCTHOW TKaHU Y
MAIMEHTOB C TOATBEPIKICHHBIM OCTEOIIOPO30M HEOOXOANMBI JAJIbHEUIIINE HCCIIEIOBAHMS: JeUIUT aMUIIMHA WK HEJIOCTATOK
OCTEOKAJIbIIHA MOXKET BBICTYIIATh KaK MPEIUKTOP pa3pyIIeHUs KOCTHON TKaHU M CIIOCOOCTBOBATH PA3BUTHIO OCTEOIOPO3a.
KiroueBble c10Ba: paHHAS MEHOIIAY3a, OCTCOKANIBIMH, aMIJINH, YJIbTPa3ByKOBast AEHCUTOMETPHS, OCTEOIICHHUS, OCTEONOPO3

aHHSS JUArHOCTHUKA OCTEOINOpO3a UMEET pe-
maroiee 3HadyeHue, OCOOCHHO Y JKEHIIUH B
MOCTMEHONay3e, AJIi CBOEBPEMEHHOT0 Haya-
7a IEYCHUS U MPEAOTBpAIEeHUs OYAYyIINX Tepero-
MOB KOCTEH.

[Tonnepxanue CTPYKTYpbl KOCTH B HOPME SIBJIS-
eTCs IMHAMHYECKUM TPOIIECCOM, C OJTHOM CTOPOHBI,
B pe3yJibTaTe JCHUCTBHS OCTEOKIIACTOB ITPOUCXO-
JUT HEMPEPBIBHOE paclleryieHre KOCTH, C APyroi
CTOpPOHBI, €e mepecTpoiika ocreodnmacramu. OaHa-
KO MpHU OCTEONOPO3€ ATOT MPOIECC MEHSETCS U B
KOCTSIX BO3HHMKAET ucOaaHc.

KocTHas TkaHb y4acTByeT B romMeocTasze Kajlb-
nus, ¢ochopa, kapOOHATOB M KOHTAKTHUPYET C
KpPacHBIM KOCTHBIM MO3TOM, 32 CUET Yero SBISCTCS
CBOCOOpPA3HBIM YUCTHIBIINKOM B OpPTaHHU3ME, TaK
KaK CBSI3BIBACT MOHBI TSDKEJBIX METaUIOB (Keresa,
ATFOMUHHUSL H JIP. ).

Panee cuuTanoch, YTO TUHAMUYECKHM IMpOILIEC-
COM pa3pyIlICHUs U BOCCTAHOBIICHHS KOCTH KOHTPO-
JUPYIOT TOPMOHBI KANBIIUTOHUH U TMapaTHPEOH]I-
Hblil ropMoH (IITI'), KOTOPBIM OTBOJAUTCS TaBHAs
poJIb B pyKOBOJCTBE (hocopHO-KaNIBIIUEBOTO 00-
MeHa [1, 2].

CerofHs KOCTHOM TKaHU OTBOJUTCS €IIE OJHA

*e-mail: kamalya r@hortmail.com

Ba)XKHASL POJIb — YYaCTUE B SHEPrETHYECKOM OOMEHe
opranusma. Ocreobnactel (Ob) cunTE3UpYIOT OCTE-
OKAJBIIMH KOTOPBIA yYacCTBYEeT B DHEPreTHUUECKOM
oOMeHe opraHu3Ma, YCHJIMBAas CHUHTE3 HHCYJIWHA
B-kneTkamu nojpxeny104HOM xKemessbl [2].

TakuMm 00pa3oM, KOCTHAsI TKAHb HECET HE TOJIBKO
OTIOPHO-JIBUTATENFHYI0 (DYHKIMIO OpraHu3Ma, HO
TaK)Ke M 3alUTHYI0, yYaCTBYET B IHEPreTUUECKOM
oOMeHe.

I[lToMMMO JI€HCHTOMETPUYECKUX TECTOB, BCE
OoJpIlice 3HAUCHHUE MPUOOPETAIOT crienuduIecKue
OMOXMMHUYECKHE MapKephl, KOTOpbIe Ooiee OBICTPO
OoTpakaroT MeTaboiu3M KocTHOM TkaHu. CooOa-
€TCsl, YTO 9THU MapKepbl MOTYT 00JiajaTh MpeuMy-
IIECTBOM II€pEeJl METOJaMH, U3MEPSIFOIUMH TIOTEPIO
KOCTHOM MaccChl BO BCEH CKeJleTHOM cucteme [3].

OcteokanbiuH (OC) OTHOCUTCS K YUCITY TaKUX
BRXHBIX MapKEpOB M YKa3blBaeT Ha AKTUBHOCTHh
octeobsacToB. OCTEKaNbLIMH SBISETCS OJHUM W3
BaXHEHIIINX HEKOJJIATCHOBBIX OETTKOB, 0OHAPY KEH-
HBIX B KOCTHOM MAaTpPHKCE, ¥ OJJHUM U3 MapKEpOB
dbopmupoBanusi koctu. CooOIIaeTcsi, 9T0 ypoBHH
CBIBOPOTOYHOTO OCTEOKAJIbIIMHA HAIPSIMYIO CBS-
3aHbI ¢ OOHOBJIEHHEM KOCTHOW TKaHU MPU COCTOS-
HUSX, CBSA3aHHBIX C META00JIM3MOM KOCTEH [4].
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Hpyroii anabonuyeckuif TOPMOH, CTUMYJIHUPY-
omui poaudepanuo 0cTeo0IacTOB — aMUJIUH,
SBIISIETCS] TIPOJYKTOM CEKpeluu B-KIETOK MOJKe-
JyAOYHOMU 3KeJie3bl U TOJIOBHOTO MO3ra CO CTPYK-
TYPHBIM B (YHKIIHOHATBHBIM CXOJICTBOM C Kallb-
LUUTOHUHOM [5]. AMWIMH UTPAET BaXXHYIO POJib B
npoiiecce (U3HOIOTUYECKONW PETYJSLUUA TIIHKe-
MHUHM W YIPABICHUU HHEPTETUUYECKUM OalaHCOM.
OH yny4lnaer nocTripaHIuaibHbli YPOBEHB IIIIO-
KO3bl, ICCTBYET HA LIEHTPHl HACHILICHUS, YMEHb-
masi noTrpebieHre MUIIM U Maccy Tesa, MOXKET
UTrpaTh OMpeAeNIEHHYIO POJIb B MIpolieccax, CBSI3aH-
HBIX C METa00JIM3MOM KOCTHOW TKaHu [6]. XoTs
(yHKIIMM aMWIMHA 70 KOHIIA HESICHBI, HEJaBHHUE
COOOIIEHHUSI CBUJIETEIBCTBYIOT O TOM, YTO OH MO-
JKET TOJIOKUTENIBHO BIIUATh Ha OCTeoreHes [2].

Iesb uccsenoBanus: Y )KEHIIHUH C paHHEN Me-
HOMAay30i1 C BBIABICHHBIM OCTEOIIOPO30M METOJIOM
JICHCUTOMETPHH COIOCTABUTH JIA0OPATOPHBIC JIaH-
HbIE UCCIIEIOBAaHUS TOPMOHA aMUJIMHA, OCTEOKaJIb-
[MHA C IEHCUTOMETPHUUECKUMU MTOKA3aTEISIMHU.

Marepuansl M Meroabl. B wuccienoBanue
ObUIO BKJIIOUEHO 37 JKEHIIMH C paHHEHd MEHO-
nay3oil B Bo3pacte 18-46 mer, cpeaHuii Bo3pact
35,114£9,29 nmet. YV Bcex KEHIIUH ObUIO MOJydYe-
HO NMHMCbMEHHOE COTJIacue Ha y4acTue B MCCIIENN0-
BaHUU. Y 16 XKEHIIMH OUAarHOCTUPOBAHA PaHHSIA
MeHonay3a — Bo3pacT 38-46 net, y 21 >KeHIIUH
— TpEeXIEBpPEMEHHAasT HEJOCTAaTOYHOCTh SIMYHU-
KOB — Bo3pacT 18-37 net. Kputepun BKIOYEHHUS B
HCCIeIOBAaHME: MTOATBEPKAEHHAST aMEHOpes B Te-
yeHue >12 mecs1eB; MoBbIIeHHBIN ypoBeHb OCI
(>25 ME/n) npu 1ByKpaTHOM OIpECICHUU C UH-
TepBajoM He MeHee 4 HeJlelb; CHUKEHHBIU ypo-
Benb AMI (<1,1 ur/min). Kputepun nckiroueHus:
0epeMEeHHOCTb, JIAKTalusl, MpuéM KOMOMHUPOBaH-
HBIX OPAJIbHBIX KOHTPALIENTUBOB WU APYTUX TOp-
MOHAJIbHBIX IIpenapaToB MEHee ueM 3a 3 Mmecsia
70 BKJIIOYEHUS, COIYTCTBYIOIIHE 3a00JeBaHus,
BIIUSIONIME HA OCTEONOPO3: caxapHblil 1uader 1/2
THNA, TUPCOUIHAS TATOJIOTHUS B CTAJHH JIEKOM-
MeHcalluy, Me4yEéHOYHAas, MOoYeyHas HeA0CTaTou-
HOCTb, OHKOTATOJIOTHS, OCTpble WH(MEKIIMOHHBIE
MIPOIIECCHI.

VY Bcex yuactHul omnpenensin yposHu IITI,
OCTEOKaJIbLIMHA, aMUJIMHA B KPOBHU. 3a00p KpOBHU

y HalMEeHTOK MPOBOIUIIN B TPOU3BOJIbHbBIN J€Hb, a
KEHIIUH KOHTPOJIbHOM I'PYIIIbI - B paHHIOI (HOJI-
TuKysipHyto a3y (2-5 nenp nukia). Coaepixa-
Hue IITT onpenensanu UPA tect-nadbopom PTH
(Roche Diagnostics, IlIBeitnapus-I'epmanus),
OCTeOKaJIblIMHA - TecT-Habopom N-MID Osteocal-
cin ELISA (Nordic Bioscience, llIBenus). Ypo-
BEHb aMMJIMHA OTIPENIEIISIIA B CHIBOPOTKE KPOBU C
nomoubio ELISA, ucnons3ys tect-cucremy Hu-
man Amylin IAPP ELISA (Merck, 'epmanus).

Bcem mnanueHTkaMm MNpoBeleHa YIbTPa3BYKO-
Basi ICHCUTOMETPHUS C UCIOJIb30BAHUEM allapara
Osteosys Sonost 2000 (OsteoSys Co., Ltd., Ko-
pest). OObeKTOM HCclenoBaHUs OblIa TMATOYHAS
KocThb. OmpeneneHbl CIEeAYIOIMME MOKa3aTeNu:
SOS (Speed of Sound, CxopocTb 3ByKa), KOTOPbI
- U3MEPSIET CKOPOCTh, C KOTOPOH yJIbTpa3ByKOBas
BOJIHA TIpoxoauT 4yepe3 kocth; BUA (Broadband
Ultrasound Attenuation, lllupoTta 3aTyXaHus yib-
Tpa3ByKa) - OTpa)kaeT CTENEHb 3aTyXaHWs YJIb-
TPa3ByKOBOW BOJIHBI MPHU MPOXOXKICHUU Uepe3
xocTh; BQI (Broadband Quantitative Ultrasound
Index) - koMOMHUPOBAHHBII HHIEKC, KOTOPBIN HC-
nosib3yeT ganubie SOS u BUA 111 KOMILIEKCHOM
OLICHKM KayecTBa KOCTHOM TKaHW; T-KpUTEpuid,
KOTOPBI CpaBHUBAET IUIOTHOCTH KOCTH C HOp-
MaTUBHBIMU 3HAYEHHUSIMU 3J0pPOBOTO MOJOAOTO
YeJIOBEKA; Z-M0Ka3aTellb — OTPAXKAOLIMNA OTKIIO-
HEHHE INIOTHOCTU KOCTEH OT CTaHJapTHBIX 3HaYe-
HUMN, XapaKTEPHBIX JJIs JII0Aeil OAMHAKOBOTO BO3-
pacra, Beca 1 1oJIa.

CrartucTU4ecKuil aHaln3 BBINOJHEH C UCIOJIb-
3oBaHueM mnporpammel Statistics 10.0 (CILLA).
JlaHHBIE Tpe/CTaBICHBI B BUAC HU(P U MPOIEH-
TOB. JIJIg OLEHKHM pa3nuuuii MeXAy TpyIinamMu
npumMmeHsn t-kputepuit CterofenTta. [ns oneHku
B3aMMOCBSI3M MEXIY IOKa3aTessIMH ObUI MpOBe-
JNEH KOPPEJSIUOHHBIN aHalIU3 C BBIYUCICHHEM
kod(pdunuenta Ilupcona (r). PaccmarpuBanuch
Koppenanuu Mexay yposHsamu IITI, amununa u
octeokanblHa ¢ T- u Z-kpurepusimu. CTaTUCTH-
YeCKHU 3HAYMMbBIMU cUuTanuch 3HaueHus p<0,05.

Pe3yabTaThl U 00cyxkaeHue. Y Bcex MaiueH-
TOK YJIbTpPa3ByKOBasi I€HCUTOMETpPHS IpOBeAcHa
Ha npasoil cromne. Ilokazarenu ynpTpazByKOBOU
JIEHCUTOMETPUH NPEJICTaBIEHBI B Ta0. 1.
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Cpeanue noxka3sare yjabTPa3ByKOBOii 1eHCUTOMETPUH

Yy NAIMEHTOK ¢ paHHel MeHonay3oi (n=37)

Tao6auna 1

Hoxka3zarenn Cpennee SD MuHuMa/bH. MaxkcuMaJibH.
SOS, metp/cek 1513,12 30,46 1446,8 1563,5
BUA, nb/MI'y 42,28 8,22 23,7 62,9
BQI, nb/MI'y 75,15 12,11 49,0 89,3
T-xpurepnit -1,6 0,65 -3 -0,8
Z-xputepuit -0,74 0,69 -2,6 0,7

Mpumeuanune: 1b/MI't — nennben / merarepn

Kak BuHO 13 1aHHBIX Ta0. 1, y )KEHIINH ¢ paHHEeH
MEHOMAay30M IMOKa3aTeau yJIbTPa3ByKOBOMW JEHCHU-
TOMETPUU CBUJIETENBCTBYIOT O CHUKECHUH KaueCcTBa
KOCTHOW TKaHHW M HaJM4YUU OCTEONIEHUU B CPEIHEM
no rpymne. [Tokazarens SOS (CKOpOCTh MPOXOXKIE-
HUS yIbTpa3ByKa, paBHbii 1513,12+30,46 m/c Haxo-
JUTCS B AMAIIa30HE, XapaKTEPHOM I YMEPEHHOTO
CHW)KEHHUS TUNIOTHOCTH U YIIPYTOCTH KOCTHOU TKaHHU.
VYmenpmienne SOS yka3plBaeT Ha yXyZIIIEHUE ap-
XUTEKTOHUKH KOCTH, YTO OKMAAeMO Ipu Aeduuute
ACTPOreHOB B paHHel MmeHomayse. BUA (mupoko-
MOJIOCHOE YJIBTPA3BYKOBOE 3aryxaHue, 42,28+8,22
nb/MI') Takxe HaXOAWUTCS B Ipenenax, COOTBET-
CTBYIOIINUX CHU’KEHHBIM CTPYKTYPHBIM XapaKTepuc-
TUKaM KOCTH, INPEXJE BCEro — YXYIIICHHIO Tpa-
oexynsipHoro crpoenus. BQI (uHmekc kadectBa
koctd, 75,15+12,11), sBastomuiicss HHTErPaTbHBIM

napamerpoM, cymmupyromum SOS u BUA, Tak-
’Ke CBUJETENBCTBYET O CHWKEHUH KauecTBa KOCT-
HOU TKaHM y OOJbIIMHCTBA NanueHToK. CpenHuii
T-xpurepuit (—1,6+0,65) mist Bcell rpynmsl COOT-
BETCTBYeT ocreoneHuu. Ilpu sToM nuana3oH 3Ha-
yeruii (ot —3,0 1o —0,8) oTparkaeT 3HAUUTETHHYIO
BapHadeNbHOCTh: YacCTh JKEHIIUH MPUOIIKACTCS K
HOopMe (0k0s10 —0,8), OOTBITMHCTBO COOTBETCTBYET
OCTEOIEHHUH, Y HECKOJIBKUX MALMEHTOK [10Ka3aTeIN
JIOCTUTAIOT 3HAYEHMH, XapaKTepPHBIX JJIsi OCTEOMO-
po3a (pucyHok). Z-kpurepuii (—0,74+0,69) nokassi-
BAaeT, YTO COCTOSIHUE KOCTHOM TKAaHU Yy >KEHIIUH C
paHHEH MEHOIIAy301 B CPEITHEM XYXKE 0KHIaEMOI0
JUIS UX BO3PACTHOM KAaTE€ropuu, 4YTO MOATBEPKIAET
YCKOPEHHYI0 BO3pAcT-HE3aBUCUMYIO IIOTEPIO KOCT-
HOM Macchl, CBSI3aHHYIO C TOPMOHAJILHBIMU U3MEHE-
HUSIMH.

%o
0CTeonopo3s, HHKHAH
13.5 rpaHHna
HOpM, 18.9

ocTeonenus; 67.6

Puc. PacipocTpaHeHHOCTD NATOJIOTHil KOCTHOM TKAHU Y KEHIMH B PaHHel MeHomIay3e

VY 7 (18,9%) naumenTok ypoBeHb T-kpuTepus
obu1 B mHTEepBase -0,8 — -0,9, 4T0 COOTBETCTBYET
HOpME, OJIHAKO OTHOCHTCS K €€ HIKHEH TpaHHIe
U pPacIICHUBACTCS KaK MOrPaHUYHOE 3HavyeHue. Y

25 (67,6%) manmentok T-kpuTepuil BapbHUpOBa
oT -1 1m0 -2,3, 4TO yKa3bpIBaJIO Ha OCTEOTNICHUIO, U Y
5 (13,5%) mauuenTtox T-kputepuii BapbupoBall OT
-2,6 110 -3, 4YTO COOTBETCTBOBAJIO OCTEOMOPO3Y.
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JUI1 KOMIUIEKCHOM OLIEHKH COCTOSIHMSI KOCT-
HOro MeTtaboyin3Ma BaKHO YUMTHIBAThb HE TOJBKO
CTPYKTYPHBIE XapaKTEpUCTUKM KOCTH, HO H
aKTUBHOCTb IIPOLIECCOB PEMOEIUPOBaHUs. B cBs3u
C 3TUM OBbUIM IPOAHAIU3UPOBAHBI KIIIOUEBbIE OUO-
XMMHYECKHE IOKa3aTea KOCTHOro oOMeHa — ma-
paTropMOH, OCTEOKAJIBLIUH U AMUJIUH.

B uenom mno rpynne cpennee 3Hauenue IITIT
cocraBmiIo 66,28+18,17 nr/mia, ocTeoKalabLUHA
— 22,97+12,17 Hr/ma u cpeaHee 3HAYCHHUE aMM-
muHa — 31,66+13,51 nMonb/n. Mbl Takxke ompe-
JeTWIN CpefHee 3HAYCHUE JTHUX IOKaszaTelied B
rpynne NalueHTOK C HUKHEH TpaHHIed HOPMBI,
OCTeONeHHel u ocTeonopo3om (Tad. 2).

Taoaumna 2

Cpennee 3Ha4eHHe OMOXHMMHUYECKHUX MTOKa3aTeseil KOCTHOr0 00MeHa
U NMIOKA3aTe/IM JeHCUTOMETPHH Y JKeHIIUH C PaHHe#l MeHOoIay30i

I'pynna ¢ Hu:kHel

I'pynna ¢ ocreonenueit

I'pynna c ocTeonopo3om

Hoxasarexs rpaHuuei Hopmbl (n=7) (n=25) (n=5)
7T, nr/mn 76.27+£7,02 63,32+18,37 67,12+£22.46
OCTeOKaNbIUH, HI/MII 17,13+2,90 24,53+13,88 21,43+2,26
AMUINH, IMOJIB/JT 29,35+14,43 33,36+14,04 26,39+4,47

SOS, meTp/cex

1550,53+10,16

1512,89+19,49

1461,92+15,57

BUA, nb/MI'y 46,66+4.,91 43,66+7,10 29,2442.78

BQI, nb/MI'y 88,47+0,55 75,98+7,78 52,36+3,33

T-xputepuit -0,87+0,05 -1.56+0,42 -2,84+0.16

Z-xkputepuit 0,04+0,67 -0,78+0,44 -1.62+0.54
CpaBHeHue ypoBHEH OMOXUMHUYECKUX MAapKEpPOB OcTeoKanblIMH TaKOMl 3aKOHOMEPHOCTH HE

B 3-X rpymnmax, BbIJICJICHHBIX TTO CTETICHU CHUKEHUS
MUHEPAIbHON TUIOTHOCTU KOCTU (HUXKHSS TpaHU-
112 HOPMBI, OCTEONEHHs, OCTEONOpO3), IEMOHC-
TPUPYET, YTO aMUJUH OoJiee OTUETIMBO «OTCIIE-
KUBAET» BBIPAKEHHOCTh KOCTHBIX HW3MEHEHUH,
YeM OCTEOKaJblMH. YPOBEHb AaAMWIMHA HUMEET
BBIPDQXKCHHYIO CTYNEHYATYI0 JUHAMHUKY B 3aBHUCH-
MOCTH OT CTEMEHU CHIKEHHS MUHEPATbHOM IJIOT-
HOCTH KOCTH: TpyMIa TOTPAHUYHBIX 3HAYCHUI
- 29,35 nmonaw/i1, octeonenus - 33,36 IMOJIB/1, OC-
Teonopo3 - 26,39 nmoup/i. To ecTh, Ipu yMEpeH-
HOM CHI)KEHHUM MHHEPAJIbHON IJIOTHOCTU KOCTH
(ocTeomnenus) ypoOBHU aMWJIMHA TOBBIIICHBI, OJl-
HAKO MPH MepPeXoie K BEIPAKEHHOMY CHUYKEHUIO J10
OCTEOI0po3a — YPOBHU aMWIMHA NaJaroT, YTO OT-
paxkaeT UCTOIIEHHUE €ro KOMIIEHCATOPHOTO OTBETA.
Orta «aByx($a3HOCTb» MapKkepa JAenaeT ero Oosee
MH(OPMATUBHBIM, TaK KaK OH OTpa)kaeT paHHEee
HalpsDKEHWe  peMoJIeTupoBaHusl  (TIOBBIICHUE
MIPU OCTEOIECHUU), a TaKXKe OTPa)kaeT HUCTOIECHUE
KOCTHOT'O METa00JIM3Ma IMPHU Pa3BUTUHU OCTEONIOPO3a
(cHMKEHHE).

MOKa3bIBACT. Y POBEHb OCTEOKAIbIIMHA HE JIEMOHC-
TPUPYET CTOJIb YETKOM CBS3H C TSIKECTHIO KOCTHBIX
W3MEHEHUH: MoTpaHnyuHble 3HaueHus — 17,13 Hr/m,
octeornenus — 24,53 ur/mi, ocreonopos — 21,43 ur/
M. [ToBbIIIEHHE OCTEOKATBIIMHA TIPU OCTEOTICHUH
OTpakaeT YCUJICHHE KOCTEOOpa30BaHUS, OTHAKO
MPU  OCTEONOPO3€ CHIDKEHHE YMEPEHHOE W He
CTOJIb BBIPAKEHHOE, KaK y aMuiuHa. [ paHuIbl
MEXIy TpyInaMu pa3MmbIThl. Takum oOpaszoMm, oc-
TEOKAJIbIIUH MEHEe YYBCTBHUTEJIEH K WU3MEHEHUSM
TSDKECTH MTOPKCHHS KOCTH, YeM aMIIIHH. Bee neH-
CUTOMETPHYECKHE TIOKA3aTeNId TUHAMUYHO CHIKA-
JICh.

AHanmM3 KOppemsuuid MEXITy YpOBHSIMH aMH-
JMHA, OCTEOKANBIIMHA U TIapaMeTPaMH YJIbTPa3By-
KOBOH JCHCHTOMETPUU B TPYIIAX, BBIICICHHBIX
M0 CTETNCHW CHIKCHHS MUHEPAIbHOW IIJIOTHOCTH
KOCTH (HWXKHSS TpaHHWIA HOPMBI, OCTEOIEHUS,
OCTEOIIOPO3), MOKA3BIBAET BBIPAKEHHBIC PA3TAYUS
B XapaKTepe B3aMMOCBSI3EH MapKepOB ¢ Ka4E€CTBOM
KOCTHOU TKaHu (Ta0. 3).

47



Taoauna 3

Koy punment koppesinun Me:k1y YPOBHSIIMH aMUJINHA, 0CTEOKAJbIIMHA
U IapaMeTpaMu yJIbTPa3BYKOBOIi e HCHTOMETPUH

IMoka3artenn I'pynnbi AMMJIMH OcTeokanbIUH
C HIDKHEH TpaHuleil HOPMBbI 0,051 -0,131
SOS C OCTCOTICHHUECH 0,007 0,190
C 0CTEONOPO30M 0,501* 0,166
C HIDKHEH rpaHuLiell HOPMBI -0,123 0.049
BUA C OCTCOTICHHUECH -0,188 0,001
C OCTEONOPO30M -0,719* -0,838*
C HIDKHEH rpaHuLiell HOPMBI -0.419%* -0,310
BQI C OCTEOIICHUEH -0,107 0,147
C 0CTEONOPO30M 0,267 -0,310
C HIDKHEW rpaHuLiell HOPMBI -0,376 -0,025
T-xputepuit C OCTEOTICHHEH -0,131 0,165
C 0CTEOMOPO30M 0,225 -0,350
C HIDKHEW rpaHuLiell HOPMBI --0,153 -0,646*
Z-KpuTepuit C OCTEOTICHHEH -0,001 0,271
C 0CTEONOPO30M 0,088 0,660*

IIpumeyanue: * - craructraeckas 3HauUMOcTh (P<0,05 --<0,001)

B rpynme ¢ morpaHMYHBIMM ~3HAYCHHUSIMU
(HYDKHSIA TPaHKIIa HOPMBI) YPOBHU aMUJIMHA U OCTe-
OKQJIBIIMHA HE JEMOHCTPUPYIOT 3HAYMUMBIX CBS3CH
C JEHCUTOMETpUYECKUMHU MokazaTensiMu. Koppen-
SIUUA MO0 cradble MONOKHUTENbHBIC, TH00 cradbie
orpuniarensubie (ot —0,42 no +0,05 nnst amuiuHA).
DTO rOBOPHUT O TOM, YTO HA paHHEM dTale CHUXKe-
HUSL KOCTHOTO KauecTBa OMOXMMHUYECKHUE MapKephl
elIé He OTPAKAIOT KIIMHUYSCKU 3HAYMMBIX U3MEHE-
HUH.

B rpynmne ¢ ocreomeHuen B3aUMOCBSA3U MEXK-
Iy MapKepaMHd W JICHCHTOMETPHEH TaKXkKe OcCTa-
I0TCS TPEUMYIIEeCTBEHHO cinaldbiMu. J[ms amumuHa
koppemsiuu ¢ SOS, BUA, BQI u T-xpurepuem
octarotcsi okoyio Hysst (ot —0,18 mo +0,007). Hdnst
OCTEOKaJbIIMHA TaK)K€ BBISBICHBI TOJIBKO Cialble
ces3u (ot 0,001 mo 0,19). DTo oTpakaeT KOMIIEH-
CaTOPHBIN XapaKTep peMOACIUPOBAHNS, KOT1a O1O-
XUMHUYECKHE MapKephbl MOTYT MOBBIIIATHCSA, HO €I
HE CBSI3aHBI C BBIPAKEHHBIM YXYIIICHUEM CTPYK-
TYPHBIX TTapaMEeTPOB KOCTH. TakuMm oOpa3om, mpu
OCTEONECHUH HU OJMH U3 MapKEepOB HE MOKA3bIBACT
YCTOMYUBBIX JUArHOCTUYECKUX KOPPEISALHUM C yIlb-
TPa3BYKOBBIMH ITapaMeTPaMH.

B rpynme c ocreomnopo3oM 3aKOHOMEPHOCTH
CTaHOBSITCSI HamboJyiee BBHIPAKCHHBIMH. BbIsBICHA
YMEpEHHas MOJIOKUTEIbHAs KOPPENSIMs aMUIInHA
¢ SOS (r = 0,501, p<0,01), yTo MOXET OTpakaTh
CBA3b CHW)KEHMSI aMWJIMHA C yXYyJALIEHUEM IPOBO-
JUMOCTH yIIbTpa3ByKa yepe3 ociaabiIeHHYI0 KOCT-
HYI0 TKaHb. Ompezernsuiach BbIpak€HHasi OTpuUlla-
TenbHast koppemsiuus amuwinia ¢ BUA (r = -0,719,
P<0,001), koTopbIii HANIPSAMYIO OTpaKaeT KaueCTBO
KOCTHOM cTpykTypbl. OT™Meuanach cnabas Mmoso-
xutenbHas cBsa3b ¢ BQI (1=0,267), ¢ T-xpurepuem
(r=0,225) u oueHsb citabas MOJIOKUTEIIbHAS KOPPe-
saust ¢ Z-xputepuem (1=0,088). OcTeokanbiiuH
OUYEHb CUJIbHO OTpULIATEIbHO Koppenuposan ¢ BUA
(= 0,838, P<0,001), uro moOKa3bIBae€T BBICOKYIO
YYBCTBUTEIBHOCTh OCTEOKAJbIIMHA K BBIPAXKEHHO-
My pPa3pyLICHHUIO KOCTHOM CTPYKTYyphl. BbIsiBieHa
CWJIbHASI MOJIOXUTENbHAsL CBSI3b OCTEOKAJbIMHA C
Z-xpurepueM (1=0,660, P<0,001). OcranbHbIe KOp-
pensiun — cialsble.

[Ipu cpaBHEHNN aMUJIMHA U OCTEOKAJIbIIMHA BbI-
SIBIIEHO, YTO OHU TO-Pa3HOMY OTPaXKAIOT CTENEHb
KOCTHBIX n3MeHeHui. [Ipu ocreonoposze 6noxumu-
YeCKHEe MapKepbl HAUMHAIOT YETKO KOPPEIUPOBATh
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C JEHCUTOMETPUUECKUMU IapaMeTpaMH, HO, Kak
BUJIUM, XapaKTep CBA3CH pa3HbIi: aMHINH HHPOP-
MaTHUBEH B OTHOIIEHUH MHTErPATbHOTO CHIKEHUS
KadecTBa KOCTH: OCOOEHHO cuiibHas CBs3b ¢ BUA
(r=0,719) u ymepennas — ¢ SOS (r=0,501). 3to
yKa3bpIBaeT Ha TO, YTO aMHIIUH OTPaKaeT CTPYyK-
TYpHYIO JErpajaliio KOCTH, XAPaKTEPHYIO IS
octeornoposa. OcTeokalbliH 00Jiee UYyBCTBUTEIEH
K MeTa00IMYeCcKO aKTUBHOCTHU, HO HE UHTETPallb-
HOU NpOYHOCTHU. ET0 camas cuibHast Koppesauus —
¢ BUA (=0,838) u Z-kpurepuem (r=+0,660). To
€CTh OCTEOKAJBIUH JIyUIlle TTOKa3bIBAET BhIPAKEH-
HOCTh METabOIMUYECKOro nruchasianca, HO XyxKe OT-
paxaeT oOlLIyI0 JUHAMUKY PEMOICIIUPOBAHUS IIPU
IIEpEX0/I€ OT OCTEONIEHUHU K OCTEOIIOPO3Y.

AMunMH Bo3aeicTByeT Ha (opmHpoBaHHe
KOCTHOW TKaHH, CTUMYIUPYS MNPOTU(Epanio
0CTE€00JACTOB U CHHUXKAsl KOJUYECTBO OMOXMMHU-
YeCKUX MapKEPOB OCTEOPe30pOLMH, TPUBOAS K
MOBBIIICHUIO COJEPKAHUS OMOXMMHYECKUX Map-
KEpOB ocTeoreHesa [6]. Bricokuii ypoBeHb aMu-
JIMHA B CBIBOPOTKE KPOBU KOPPEJIUPYET C BHICOKOM
IJIOTHOCTBIO KOCTHOM Macchl. AMMIIUH JEHCTBY-
€T B KauecTBe (hakTopa pocTa, CTUMYJIUPYIOIIETO
npojudepanno ocTeo01acToB, YCUINBAET BIUS-
HUE OCTEOKAJBIIUTOHWHA B JIUHHBIX TPyOUYaTBIX
KOCTSIX U HOPMAJIU3YEeT CTPYKTYPY TpabeKyJIspHO
KoCTH [7]. AMMIMH Takke 00J1aJaeT OCTEOKIIaCTO-
uHrHOUpyrommm 3¢ dexrom [8]. [Ipu ero nedpuru-
T€ YBEIMYUBAETCS aKTUBHOCTh OCTEOKJIACTOB, YTO
MPUBOJIUT K OCTE€ONEeHuH [9].

BnusHue amuianmHa Ha KOCTHYIO TKaHb CBsi3a-
HO ¢ ero BozjacicTBHEeM Ha auddepeHuanmio
0CcTe00JaCTOB M OCTEOKJIAacTOB. bbulo nokazaHo,
YTO aMUJIMH BBICTYIIAET B KauecTBe (paKTopa pocTa
KOCTH, YYacTBYs B Nposndepanuu ocTeo0IacToB
[10], u BBIABIEHA €ro pojb B AUQGepeHIrnanuu
OCTEOKJIacToB [5].

JlezaMMHHpPOBaHHE aMWJIMHA U CHUXKEHUE €ro
KOHILIEHTpPALlUX JIEHCTBYIOT MPOTUBOIIONOXKHO. Ha
0CTEe00NaCThl AMMIIMH JEHCTBYET, CTUMYIHPYS
o0Opa3oBaHHe LUKIMYECKOTO aJeHO3WHMOHOGOC-
¢data (HAM®P) u aKTUBHUPYS MHUTOTCH-aKTUBHYIO
nporeuHknHasy u nporenHkuHasy-C [11]. Tax,
PAI UCCIEeI0OBAHUM MOATBEPIAUI, YTO AMWJIHMH IIy-
TéM ctumymsiiuu TAM® uHTHOHpYyeT pe3opoumo
KOCTH W TIOJABJISIET OCTeoKacToreHes [12].

CambIM MH(POPMATUBHBIM B JUATHOCTUKE OCTE-
OIopo3a, SBJISETCA JACHCUTOMETpHUA. YIIbTpas-
BYKOBasi JICHCUTOMETpHUSI OCHOBaHa Ha B3aWMO-
JEUCTBUM 3BYKOBBIX (T.€. MEXaHUYECKUX) BOJH C
KOCTHOH TKaHbIO, OJIM3KOH MO CBOUM CBOMCTBaM

K TBEPAOMY Teily. DTO CBONCTBO J1ae€T BO3MOXK-
HOCTb OLIEHUBATh MEXaHUYECKHUE CBOICTBA KOCTH.
B pesynbTare uccieqoBaHuii noiyyaroT JaHHBIE O
CBOMCTBaxX KOCTH: €€ MacChl U CTPYKTYpsI [13].
3akiaouenue. [lomydeHHbIe TaHHBIE MO3BOJIS-
I0T MPEANON0XKHUTh, YTO B Hallled BHIOOpKE amu-
JIUH sBISETCS 00Jiee YyBCTBUTEIBLHBIM MapKepoM
HapyILICHUH KOCTHOTO 0OMEHa y )KEeHIIUH C paHHEH
MeHonay30i. Ero ypoBHM OTpakaroT KaK KOMIICH-
CaTOPHYIO aKTHUBALUIO PEMOAECIUPOBAHUS HA ITa-
e OCTEOINEHHNH, TaK U UCTOILIEHUE PETyJISITOPHBIX
MEXaHU3MOB MPU pa3BUTUHU OcTeonopo3a. B ormu-
Yue OT OCTEOKaIblLMHA, KOTOPBIA JEMOHCTPUPYET
JUTH TEHACHIIUIO K CHUKEHHIO TPU BBIPAXKEHHOM
oCcTeomnopo3e, aMuiauH 6osee 4€Tko auddepeHim-
PYET CTaiuu yXYyAIIEHUS KOCTHOTO KaueCTBa.

B or1oii cBs3u, nnsa BeiOOpa Hambosiee wHOP-
MaTHBHOTO TOPMOHAJIBHOTO MapKepa pa3pyIIeHHs
KOCTHOM TKaHM y MALUEHTOB C MOATBEPKIACHHBIM
OCTEONOPO30M JEHCUTOMETPUUECKUM METOJIOM,
HE0OXOAMMBI JaNbHeHIne uccieaoBaHus: aedu-
LIUT aMWJIMHA WIH HEJAO0CTaTOK OCTEOKaJbLIMHA
MOXKET BBICTYyNaTh Kak MPEIUKTOpP pa3pyLICHUs
KOCTHOW TKaHH M CIIOCOOCTBOBATH Pa3BUTHIO OCTeE-
oropo3a.

Jlumuranuu uccnenoanus. Hacrosiee uccie-
JIOBaHWE HMMEET psii OrpaHUYeHHl, KOTOphIE He-
00XOIMMO yYHUTHIBATH MPU HHTEPIPETALUU TOITY-
YEHHBIX Pe3yJIbTaTOB. Bo-mepBbIX, 00bEM BHIOOPKHU
ObLJI OTHOCUTEIHHO HEOONBIINM: B MCCIIEIOBAHHE
BKJIIOUEHO 37 JKEHILMH C paHHEH MEHOIay30i, 4To
CHUAET CTAaTUCTUYECKYIO MOILHOCTh aHalu3a U
MOKET OrpPaHUYMBATH BO3MOKHOCTb 0000IIEHUS
pe3yiabTaTOB Ha 0oJiee MIMPOKYIO MOMYJISIIHIO.
Bo-BTOpBIX, B paMKax HACTOALIEIO UCCIIEI0BAHUS
HE MPOBOJMUIIACH OIEHKA JHArHOCTUYECKON YyBC-
TBUTEIBHOCTH U CHEHUPUIHOCTH aMWINHA U
OCTEOKAJIbI[MHA B OTHOLIEHUH CHUXKEHUSI KOCTHOM
Macchl. DTO OrpaHMYMBAET BO3MOKHOCTb HHTEp-
MpeTalnu 3TUX MMApPAMETPOB KaK HAJAEKHBIX Map-
KEpOB pPHUCKa Pa3BUTHS OCTEONEHUU WU OCTEO-
1nopo3a y >KEHIIMH C paHHed MeHomnay3ou. [lns
MOATBEPKICHUS JTMATHOCTHYECKOW 3HAYMMOCTHU
TpeOyeTcsl nanpHeimas Banuaanus OnoMapKepoB
B 0oJiee KPYIHBIX U PA3HOPOJIHBIX BHIOOPKaX.

HecmoTtpst Ha yka3aHHble OTpaHUYEHUS, MOJY-
YEHHBIE JaHHbIE TPEACTABIAIOT IIEHHOCTh U MOTYT
CITYKUTh OCHOBOM JIJIs1 JAJIbHEHIIIUX UCCIIEOBAHUIA
c Ooinee KpymHOW M peNpe3eHTAaTUBHOW BHIOOP-
KOH, a Takke ISl yriayOna€éHHOTO M3y4yeHus Iaro-
(buU3HOTOTHYECKMX MEXaHW3MOB PaHHEHl MeHoma-
Y3BL.
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Kon¢puaukt naTepecoB. ABTOp 3asBIseT 00 OT-
CYTCTBHH KOH(JINKTA HHTEPECOB.
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SUMMARY

AMYLIN AND OSTEOCALCIN: A COMPARATIVE EVALUATION
OF DIAGNOSTIC EFFECTIVENESS IN OSTEOPOROSIS

Rustamova K.M.
Scientific Research Institute of Obstetrics and Gynecology, Baku, Azerbaijan

Objective. To evaluate the association between serum amylin and osteocalcin levels and bone mineral density parameters in
women with early menopause and densitometrically (DXA) confirmed osteoporosis. Materials and Methods. A total of 37
women with early menopause aged 18—46 years (mean age 35.11+9.29 years) were examined. All patients underwent blood testing
for parathyroid hormone (PTH), osteocalcin, and amylin levels, as well as ultrasound bone densitometry. The calcaneus was used
as the study site. The following parameters were assessed: SOS, BUA, BQI, and T- and Z-scores. Results and Discussion. In
18.9% of patients, the T-score ranged from —0.8 to —0.9 (borderline value). In 67.6% of patients, the T-score ranged from —1 to
—2.3 (osteopenia), and in 13.5% of patients it varied from —2.6 to —3.0 (osteoporosis). The amylin level was 29.35 pmol/L in the
borderline group, 33.36 pmol/L in the osteopenia group, and 26.39 pmol/L in the osteoporosis group. Osteocalcin levels were
17.13 ng/mL in women with borderline values, 24.53 ng/mL in osteopenia, and 21.43 ng/mL in osteoporosis. A correlation was
found between amylin and SOS (r=0.501, P<0.01), and between amylin and BUA (r=—0.719, P<0.001). Osteocalcin correlated
with BUA (r=0.838, P<0.001) and with the Z-score (r=0.660, P<0.001). Conclusion. In our sample, amylin appears to be a
more sensitive marker of impaired bone metabolism in women with early menopause. Its levels reflect both the compensatory
activation of bone remodeling at the stage of osteopenia and the depletion of regulatory mechanisms in established osteoporosis.
Osteocalcin demonstrates only a tendency toward reduction in severe osteoporosis, whereas amylin more clearly differentiates
the stages of deterioration in bone quality. Further studies are required to determine the most informative hormonal marker of
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bone destruction in patients with confirmed osteoporosis, as amylin or osteocalcin deficiency may serve as a predictor of bone
loss and contribute to the development of osteoporosis.
Keywords: carly menopause, osteocalcin, amylin, ultrasound densitometry, osteopenia, osteoporosis

XULASO

AMILIN VO YA OSTEOKALSIN: OSTEOPOROZ ZAMANI DIAQNOSTIK
EFFEKTIVLIYIN MUQAYIiSOLI QiYMOTLONDIRILMOSI

Riistomova K.M.
Elmi Todgigat Mamaliq va Ginekologiya Institutu, Baki, Azorbaycan

Mbaqsad. Erkon menopauzasi olan va densitometriya (DXA) iisulu ilo osteoporoz diaqnozu tasdiglonmis qadinlarda amilin va
osteokalsin hormonlarin soviyyslari ilo siimiik mineral sixlig1 gostericilari arasindaki alageni qiymatlondirmak.

Material vo metodlar. Yaslari 1846 olan (orta yas 35,11+9,29 il) erkon menopauzali 37 qadin miiayino olunmusdur. Biitiin
pasiyentlords paratiroid hormonu (PTH), osteokalsin vo amilin soviyyalori miioyyan edilmis, homginin ultrases densitometriyasi
aparilmigdir. Todgiqat obyekti topuq (kalkaneus) stimiiyii olmusdur. Asagidaki gostoricilor qiymotlondirilmisdir: SOS, BUA,
BQI, T- vo Z-kriterilori. Noticolor vo miizakira. Pasiyentlorin 18,9%-do T-kriteri —0,8-don —0,9-a qador (serhad gostarici)
olmusdur. Pasiyentlarin 67,6%-da T-kriteri —1-don —2,3-3 qodar (osteopeniya), 13,5%-da isa —2,6-dan —3,0-a qadar (osteoporoz)
doyismisdir. Amilin soviyyasi sorhod qrupunda 29,35 pmol/L, osteopeniya qrupunda 33,36 pmol/L, osteoporoz qrupunda iso
26,39 pmol/L olmusdur. Osteokalsin soviyyasi sorhod gostaricilori olan qadinlarda 17,13 ng/mL, osteopeniyada 24,53 ng/mL,
osteoporozda iso 21,43 ng/mL toskil etmisdir. Amilinlo SOS arasinda (r=0,501, P<0,01), homginin amilinlo BUA arasinda (r=—
0,719, P<0,001) korrelyasiya agkar edilmisdir. Osteokalsin iso BUA (r=—0,838, P<0,001) vo Z-kriteri (r=0,660, P<0,001) ilo
korrelyasiya gostormisdir. Yekun. Bizim se¢imdo amilin erkon menopauzali qadinlarda siimiik metabolizmi pozgunluglarinin
daha hoessas markeridir. Onun saviyyasi osteopeniya morhslesinde siimiik yenilonmasinin kompensator aktivlesmasini,
osteoporoz inkisaf etdikda iss tonzimlayici mexanizmlorin tiikenmasini aks etdirir. Osteokalsin yalniz ifadsli osteoporoz zamani
azalma meyli gostorir, halbuki amilin siimiik keyfiyyatinin pislosmo marhalolorini daha doqiq diferensiasiya edir. Tosdiglonmis
osteoporozu olan pasiyentlorde siimiik dagiliminin on informativ hormonal markerini miioyyon etmok ti¢ilin olave todqiqatlara
ehtiyac vardir: amilin vo ya osteokalsin catismazlig1 stimiik toxumasinin destruksiyasinin proqnoz gostaricisi kimi ¢ixis edo bilor
va osteoporozun inkisafina tohfa vers bilor.

Acar sozlar: erkon menopauza, osteokalsin, amilin, ultrasos densitometriyasi, osteopeniya, osteoporoz

Redaksiyaya daxil olub: 16.01.2026
Capa tovsiya olunub: 11.02.2026
Raygi: tii.e.d. P.M.Oliyeva

51



Tibb vo Elm Jurnali, Nel (43) 2026, 52-55 https://doi.org/10.61775/2413-3302.v1i43.07

COCTOSIHUE 310POBbSI HOBOPOKJIEHHBIX, POJIUBIINXCSI OT
MATEPEHN C KOPOHABUPYCHOW NMHO®EKIIUEN

Muxanizane I1L.LH.*,* Aknepoa A.C.,” P3aeBa JI.A.,” Jlagamena JI.T.,” Axnaposa Bb.T.
Hayuno-Hccneoosamenvckuii Mncmumym Axywepcemesa u I unexonoeuu, baxy, Azepbatioscan

Heab ucciaenoBanusi. VM3yduTbh COCTOSIHME 370pPOBbsi HOBOPOXKIAEHHBIX, POJAMBIIMXCS OT Marepedl ¢ KOpOHaBUPYCHOM
nHpekmer. MaTepuaiabl 1 MeTOABI HCCJIeA0BaHUA: B mccrenoBanme ObUTH BKIIOYEHBI 268 OEpeMEHHBIX S>KCHIIWH, U3
KOTOpBIX y 222(82,8%) mabopatopHo noarsepxaeHa uHpekust SARS-CoV-2. Becem yyacTHHIIAM MTPOBEICHO KOMILIEKCHOE
KIIMHUYECKOE, J1a00paTOPHO-ANarHOCTUYECKUE W MHCTPYMEHTAJIbHbIE METOIbl McciiefoBanus. J1s BepuduKamuu auarHosa
COVID-19 ucnons3oBanack nonumepasnas nensas peaxius (IILP) ¢ onpenenennem PHK Bupyca SARS-CoV-2 B Mazkax
13 HOCOTJIOTKH M POTOMJIOTKH. Pe3yabTaThl. B nccnenoBanue Bouun 222 0epeMeHHbIC )KEHIIUHBI, HHUIpoBaHHbIe SARS-
CoV-2 Ha pa3nmmunbIX cpokax rectaimuu. Cpeam nHux nérkoe teueHne COVID-19 nabmopanmace B 117 (52,7%) cmydaes,
cpemaeTsixénoe — B 84 (37,8%) u Tsoxénoe — B 21 (9,5%) ciryugaes. M3 obmiero yncna nHQUIIMPOBAHHBIX OEpEeMEHHBIX (n=222)
poapl cocTosutuch y 76 (34,2%) sxeHImH. 3a mepro HaOJII0AeH!SI 3apernCTPUPOBaHo 19 ciryyaeB HEBBIHAIIMBAHUS OEPEMEHHOCTH
(25%), 7 cayuaeB aHTeHatanbHOM THOenn mioxaa (9,2%) u 4 camonpousBosbHBIX abopra (5,3%). Cpean HOBOPOXKIEHHBIX 34
(44,7%) ponunuch HepoHOmEeHHBIMH, 42(55,3%) cocTaBUIU JTOHOIICHHbIE JETH. 3akiouyeHue. [lomydeHHbIe pe3yabTaThl
CBUJIETENLCTBYIOT O MOBBIIEHHON YacTOTe HEOIArOMpHUsATHBIX TIEpUHATANIBHBIX UCXOJI0B Y MaTepeil, HHPUIupoBaHHBIX SARS-
CoV-2. Hanbonee 9acTHIMH KIMHUYECKUMH MPOOIEMaMH Y HOBOPOXKICHHBIX, POXKIEHHBIX OT MH(HUIIMPOBAHHBIX MaTepeH,
ObLTH: BHYTPHYTpOOHasi TUIHOKCHs — 35,5% ciydaeB; meprHaTAIbHOE TMHOKCHYECKOE MOpPaXEHHE LEHTPATbHOW HEPBHOMN
cucteMsl — 22,4%; pectimpatopHsiii muctpecc-cuaapoM (PIIC) — 6,6% ciryuaes; achukens — 5,3%; 3agep>kka BHyTpryTpoOHOTO

a3BuTH 1oaa — 3,9% ciy4daes.
b

Kaouessie cioBa: koponasupycHas nndekuus, COVID-19, 6epemennocts, BupycHas undekius, SARS-CoV-2

KTyajabHOCTb. WHpekuus SARS-CoV-2

BO BpeMsi  OEpEeMEHHOCTH  OCTa€Tcs

CephE3HOM TPOOJIEMON  aKyliepcTBa U
HEOHATOJIOTHH. Ps KPYMHBIX KOTOPTHBIX HCCIIe-
JOBaHW W METAaHAJIM30B IMOKa3alah, 4To Oepe-
MeHHble ¢ noATBepxkaAEHHBIM COVID-19 unmerot
TIOBBIIIEHHBIA PUCK TSDKEIOro TeueHus 3aboiie-
BaHUS W HEOJIArONPUSTHBIX TMEPUHATATBHBIX HC-
XOJIOB, BKJIIOYas MPEKIEBPEMEHHbBIE POJbI U TIOC-
MUTANTU3AINI0  HOBOPOXKICHHBIX B OTACNEHUS
MHTEHCUBHOW Tepanuu [1, 4]. V nerelt, poxneH-
HbIX OT HMHQUIMPOBAHHBIX Marepeil, dyaile OT-
MEYArOTCsl JbIXaTellbHbIE pPACCTPOWCTBA M HU3-
KHe T[IOKa3aTenu IO IiKajge Amrap, Jaxe Ipu
pEIKON MpsIMOM BEPTUKAIBHOM NEeperaye BUpyca
[2]. Ilaronmormueckue  wuccileqoBaHUs  IUIa-
IIEHTHI BBISBISIOT MPU3HAKH MalepQy3uu, BOC-
MaJUTENbHBIX M3MEHEHHH U COCYJAMCTOW JIHC-
(GYHKIIUU, YTO MOXKET OOBACHUTH POCT YACTOTHI
TUIOKCUM M IPEXIEBPEMEHHBIX poaoB [3]. Oco-
00¢ 3HaYeHHE MPUOOpETaeT BAKIMHAIIWSA: JTAHHBIC
MEXIYHAPOIAHBIX METAaHAN30B TMOATBEPKIAIOT
e¢ 0e30MacHOCTh B MEpPHOJA OEPEeMEHHOCTH U 3a-
IIUTHBIA 3P PEKT B OCHAIIEHUN HEOIaronpHsITHBIX
HEOHATaJbHBIX  HMCXOAOB  (CHIJKEHHE  pHCKa
MPSKIECBPEMEHHBIX ~ POJOB,  HU3KOW  Macchl

*e-mail: parvinmik@mail.ru

Tela W  HEYJIOBJIETBOPUTEIBHOTO  COCTOSTHUS
HOBOPOXAEHHOT0) [5]. OgHako oxBaT BaKIIMHALIMEN
0CTaércsi HeAOCTATOYHBIM, YTO MOJJEPKUBAET YsI3-
BUMOCTB 3TOH TpyIIIbI [6].

Takum 00pazoM, HOBOPOXKIECHHBIC, POKIEHHbIE
orMmatepeii c COVID-19, npeacrapinsior rpymniy mno-
BBIIIIEHHOTO PUCKA, YTO O0YCIIOBJICHO KaK BIUSHUEM
TSDKECTH MATEPUHCKON MH(EKITNH U MIaIleHTapHBIX
W3MEHEeHHH, TaK ¥ OTPAaHUYCHHON MPO(UITAKTHKOH.
AKTyalbHBIMU 3a/layaMU OCTAlOTCSl IPOBEJCHUE
MHOT'OLIEHTPOBBIX MPOCHEKTUBHBIX MCCIIEIOBAHUH,
U3Yy4YEHHE JIOJITOCPOYHBIX HEBPOJIOIMYECKHUX U CO-
MaTHUYECKHX TMOCIEACTBHM, a Takxke pa3paboTka
CTpaTeruil 3aluThl HOBOPOXKJACHHBIX Yepe3 OITHU-
MU3aLMI0 BaKLIMHALMU U [MOCTHATAJIbHOrO HaOIIO-
nenus [4].

Heab uccaenopanus. M3yuurs cocrossHue 3710-
POBBSI HOBOPOKJIEHHBIX, POJUBLINXCS OT MaTepeil ¢
KOPOHABUPYCHON MH(DEKITHEH.

Marepuajg u MeTOABI HcciaenoBanusd. B
uccienoBaHue ObUTO BKIIOYEHO 268 OepeMeHHBIX
JKEHIINH, U3 KOTOphIX y 222 (82,8%) nabopaTopHO
noarepxkaeHa uHpekus SARS-CoV-2. Knunu-
YeCcKui 3Tarn o0cieoBaHus BKIOYAI cOOp aHaM-
He3a (aKylIepcKoro, TMHEKOJIOTUYeCKOro, COMaTH-
YEeCKOT0, HACJIEICTBEHHOT0), a TAK)KE PU3NKAIBHOE
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UCCIIeIOBAaHUE C OLIEHKOW (YyHKIMOHAIBHOTO
COCTOSTHUSI opraHoB U cucrteM. [IpoBomwics ana-
T3 OCOOEHHOCTEH TEUCHHSI HACTOSIICH U TIPEIbI-
nyumx OepemeHHoctell. JlabopaTtopHble MeTObI
oOcieoBaHUSI OXBaTHIBAIM: TeMOTpammy; Ouo-
XUMUYECKUI aHallu3 KPOBH (OMpejesieHne aKTHB-
Hoctu ACT, AJIT, KOHUEHTpauuil KpeaTMHHUHA,
C-peaktuBHOTO Oenka, GpeppurnHa u D-numepa);
KoaryynorpamMmy. HWHCTpyMeHTaJgbHblE METOJbI
BKJIIOYAJIM: YJIbTPA3BYKOBOE HCCIEIOBAHUE Op-
raHOB MAaJoro Tasa, JONIUIEPOMETPHUIO, Kapauo-
tokorpadputo (KTI'), mynbcokcumeTpuro s
HEWHBA3UBHOW OIEHKU HACBIIEHUSI KPOBU KHUCIIO-
POIIOM, pEHTTEHOT pa U0 OPTaHOBTPYAHON KJIETKH,
anektpokapauorpaduio (OKI'), a mpu Hamuuuu
MOKa3aHUU - KoMIbloTepHyto ToMorpaduio (KT).
JIOTIOJTHUTEIbHBIE  TUAaTHOCTUYECKHE  METOJIbI
BKJIIOYAJIM MOJIEKYJIIPHO-TEHETUYECKOE TECTHUPO-
BaHUE: MOJUMEpPa3Hylo LenHyto peakuuto (ITLIP)
st BeisiBienuss PHK Bupyca SARS-CoV-2 B
Ma3Kax U3 HOCOTJIOTKU U POTOTJIOTKH.

Cratuctuueckas o0paboTKa JaHHBIX OCYIECT-
BIISUTACH C MCIIOJIB30BAaHUEM MPOTPAMMHOT0O o0ec-
neuenust «SPSS -20», rpaduyeckas Bu3yaausamus
pe3ynbTaroB - B nakerax «Origin 6.1» u «Micro-
soft Excel 2016».

PesyabTarsl mcciaenoBanmsi. B uccienosa-
HUe ObUIM BKIIOUEHBI 222 OepeMeHHBIC JKCHIIHU-
Hbl, nHUIMpoBaHHBIX BUpycoM SARS-CoV-2 Ha
pa3auyHbIX cpokax recranuu. CpeaHuil BO3pacT
nmanmueHTok coctaBmwi (Mz+m) 32+13 gjer. Cor-
JJACHO TECTAllMOHHOMY Bo3pacTy: 22-27 Helenb
— 4 (5,3%) cnyuaes; 28-32 nenenu — 7 (9,2%);
33-37 nwenens — 23 (30,3%) cmydqaeB. 42(55,3%)
HOBOPOXXJCHHBIX POJWINCH JOHOIIEHHBIMH CO
CPOKOM TrectalMuoHHOTO Bo3pacta 38-40 Henenb
— 39 (51,3%) cmyuaes, 41-42 nenenu — 3 (3,9%)
CIIy4aeB COOTBETCTBEHHO. CpemaHmii TecTalnoH-
HBI BO3pacT OepeMeHHOCTH cocTaBuil (M+m)
22,5+18,5 nenenb. Bee xeHIMHBI OBLIN CTPATH-
(GUIUPOBAHBI 10 CTENEHHW TSHKECTH 3a00JIeBaHUS
(m€rkas, cpemnss, Tshkénas). Cpeau OepeMEeHHBIX
uHpuupoBanubix (n=222) SARS-CoV-2, nérkas
¢dopma COVID-19 nabmoganacs B 117 (52,7%)
cinyuaes, cpeaHeTsikénas — B 84 (37,8%) u Tsxénast
— B 9,5% cnydaeB. U3 obmiero uucina (n=222) Ge-
PEMEHHBIX C KOPOHABUPYCHON HMH(EKLIHEeH, poabl
npousouutn 'y 76 (34,2%) xenuuH. Cpenu HUX
3aperucTpupoBaHo 19 caydaeB Hepa3BUBaIOIIEICS
o6epemenHoctu (25%), 7 ciaydaeB aHTEHATaJIbHOM
rubenu minona (9,2%) n 4 caMonpon3BOJIbHBIX BbI-
kuabima (5,3%). Cpean HOBOPOKJIEHHBIX: HENO-

HomeHHbIe cocTaBwin 34 (44,7%), NOHOIIEHHbBIE
— 42 (15,2%). Ot MHOrOmI0AHONH OEpeMEeHHOCTH
(nBoiiHM, TpoiHu) poamiuch 7 (9,2%) HOBOpPOX-
neHHbIX. Ha puc. 1 mpencraBiena quarpamma pac-
MIPEICIICHUS] HOBOPOXKJEHHBIX B 3aBUCHMOCTH OT
recTallMOHHOTO BO3pacTa.

51.3%

30.3%

5.3% 9.2%

u 22-27 Hegens = 28-32 Hepens 1 33-37 Hepens

38-40Hegent ®m 41-42 Hegenu

Puc. 1. luarpamma pacnpe/esieHusi HOBOPOKIEHHBIX,
poauBmmxcsi oT Mmatepeii ¢ COVID-19 B 3aBucumMocTu
OT reCTAallMOHHOT0 BO3pacTa

[Tocne poxaenuss 12 (15,7%) HOBOpOXIEH-
HBIX HAXOJWINCh B COCTOSHUH, TpeOOBAaBILEro
NPOBEJCHUS PEaHUMAIMOHHBIX MEPONPUSATHI H
WHTEHCUBHOW Tepanuu. JleraibHble HCXOABI B
paHHEM HEOHATaJbHOM Mepuoje (B MepBbIE TPOe
CYyTOK JKHM3HHM) 3apeructpupoBanel B 4 (5,3%)
ciayyasx. J[Boe HOBOpoxkIeHHBIX (2,6%) mepese-
JI€Hbl B CIELUAJIU3UPOBAHHOE YUPEKIACHUE IS
IIPOJIOJKEHUs JledeHus. BepTukanbHas nepegava
Bupyca SARS-CoV-2 mnoarBepxiaeHa y OJHOIO
HoBopoxaeHHOro (1,3%). BpoxaeHHbIX nOpO-
KOB Pa3BUTHUS WJIM aHATOMHUYECKUX Je(EKTOB HE
BBISIBIICHO. Y OOJBIIMHCTBA JE€TE€H pe3yJbTaThbl
[T1P-uccnenoBanuss Ha SARS-CoV-2 okazanuchk
OTPULIATENbHBIMU, TIOJIOKUTEJIbHBIN Pe3yNbTaT 3a-
¢ukcuposat y 3 (3,9%). Cpenu naTogoru4eckux
COCTOSIHMI y HOBOPOXJAEHHBIX, POKJIEHHBIX OT Ma-
tepeit ¢ COVID-19, BcTpedanuck: nepuHaTagibHOE
TUIIOKCUYECKOE TOpaKCHUE LEHTPaJIbHOW HEpPB-
HOHl cuctemsl — B 17 (22,4%); pecniupaTOpHBbII
TUCTpecc-CUHAPOM — B 5 (6,6%) ciiyuasix; 3a7epix-
Ka BHYTPUYTPOOHOTO pa3BUTUA MO TMIOTpopuye-
ckomy tumy — B 3 (3,9%) ciiyyasix COOTBETCTBEH-
HO (puc. 2). DKcTpeManbHas HHW3Kas Macca Teja
(OHMT) npu poxxaeHuM 3apeructpupoBaHa y 4
(5,3%) nereit. IlpusHaku BHYTpUYTpPOOHOH TIH-
MOKCUH BBISIBICHBI Y 27 (35,5%) HOBOPOXKACHHBIX
MJIaJIeHIIEB, aC(UKCUS IIPH POKICHUH OTMEUYCHA y
4 (5,3%) nereil.
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Puc. 2. lnarpaMmMa 4acToThl BCTPE4aeMOCTH
KJIMHUYECKHX CHHAPOMOB Y HOBOPOK/ICHHBIX JeTei,
POIMBIINXCS OT 5KCHINMH, HH(PUIUPOBAHHBIX
SARS-CoV-2

Takum o0pazom, IpoOBEAEHHBIN aHAIU3 COCTO-
SHUSL 370POBbsi HOBOPOXKICHHBIX, POKIEHHBIX OT
Mmatepei ¢ COVID-19, nokasain, 4To 4acTh JIeTeit
HaXOJWINCh B KPUTHUYECKOM COCTOSTHUM Cpa-
3y Hocjie poXKAeHus, TpeOys MpOBEAECHUS peaHu-
MalMOHHBIX MEPONPUITHA U MHTEHCUBHOW Tepa-
nuu. PaHHss HEOHaTanbHAsi CMEPTHOCTh COCTAaBUIIA
5,3%. BeprukaneHas nepegada SARS-CoV-2
MoATBepkIeHa B eauHu4HOM ciydae (1,3%), a
nonoxkutenbHplii [ILP-pe3ynbrar BbIABIECH JIMIIBL
y 3,9% HOBOPOXIEHHBIX, YTO COOTBETCTBYET JIAH-
HbIM MHpPOBOH JIMTEpaTypbl. BpoxaeHHbIE MOpPO-
KM pa3BUTHs OTCyTcTBoBasM. Hambonee wacteimMu
MIATOJIOTUYECKUMU COCTOSTHUSIMU Y HOBOPOKICHHBIX
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SUMMARY

HEALTH STATUS OF NEWBORNS BORN TO MOTHERS
WITH CORONAVIRUS INFECTION

Mikailzade P.N., Akperova A.S., Rzaeva L.A., Dadasheva D.T., Azhdarova B.T.
Scientific Research Institute of Obstetrics and Gynecology, Baku, Azerbaijan

Objective. To assess the health status of newborns born to mothers with coronavirus infection. Materials and Methods. The
study included 268 pregnant women, of whom 222 (82.8%) had laboratory-confirmed SARS-CoV-2 infection. All participants
underwent a comprehensive clinical, laboratory-diagnostic, and instrumental examination. The diagnosis of COVID-19 was
verified using polymerase chain reaction (PCR) testing to detect SARS-CoV-2 RNA in nasopharyngeal and oropharyngeal
swabs. Results. A total of 222 pregnant women infected with SARS-CoV-2 at various gestational ages were enrolled in the
study. Among them, mild COVID-19 was observed in 117 (52.7%) of cases, moderate in 84 (37.8%), and severe in 21 (9.5%). Of
all infected women (n=222), 76 (34.2%) delivered. During the observation period, there were 19 cases of pregnancy loss (25%),
7 cases of antenatal fetal death (9,2%), and 4 spontaneous abortions (5,3%). Among their newborns, 34 (15.3%) were preterm
and 42 (18.9%) were born at term. Conclusion. The findings indicate an increased frequency of adverse perinatal outcomes
among mothers infected with SARS-CoV-2. The most common clinical problems observed in newborns born to infected mothers
were: intrauterine fetal hypoxia — 35.5%; perinatal hypoxic central nervous system injury — 22.4%; respiratory distress syndrome
(RDS) — 6.6%; asphyxia — 5.3%; intrauterine growth restriction (IUGR) — 3.9%.

Keywords: coronavirus infection, COVID-19, pregnancy, viral infection, SARS-CoV-2

XULASO

KORONAVIRUS iINFEKSiYASI OLAN QADINLARDAN DOGULAN
YENIDOGULMUSLARIN SAGLAMLIQ VOZIiYYOTi

Mikayilzads P.N., 9kbarova A.S., Rzaeva L.A.,_Dadasova D.T., Azhdarova B.T.
Elmi-Tadgiqat Mamaliq va Ginekologiya Institutu, Baki, Azarbaycan

Tadqiqatin maqsadi. Koronavirus infeksiyast ilo yoluxmus analardan dogulan yenidogulmuslarin saglamliq voziyystini
Oyronmak. Tadqiqatin materiallar: va iisullari. Todqgiqata 268 hamils qadin daxil edilmisdir ki, onlardan 222-ds (82,8%) SARS-
CoV-2 infeksiyasi laborator gokildo tosdiglonmisdir. Biitiin istirak¢ilara anamnestik, klinik, laborator-diagnostik vo instrumental
miiayinalor aparilmigdir. COVID-19 diagnozunun tosdiqi {igiin burun-udlaq vo agiz-udlaq yaxmalarinda SARS-CoV-2 virusunun
RNT-sini miloyyan etmoaya yonalmis polimeraz zoncirvari reaksiya (PZR) tisulundan istifads olunmusdur. Naticalar. Todqigata
hamiloliyin miixtolif dovrlorindo SARS-CoV-2 ilo yoluxmus 222 hamilo qadin daxil edilmigdir. Onlardan 117 (52,7%-do)
COVID-19-un yiingiil, 84 (37,8%-do) orta agirligls, 21 (9,5%-do) iso agir formasi miisahido edilmisdir. Yoluxmus qadinlarin
imumi sayindan (n=222) 76-s1 (34,2%) dogusla naticolonmisdir. Miisahids dovriinds 19 (25%) halda hamilsliyin inkisafdan
qalmasi, 7(9,2%) halda doliin antenatal 6limii va 4 (5,3%) hallarda spontan abort qeyds alinmigdir. Yenidogulmuslarin arasinda
34-i (44,7%) vaxtindan avval, 42-si (55,3%) iso vaxtinda dogulmusdur. Yekun. Aparilmis todqigatin noticolori gdstorir ki,
SARS-CoV-2 il yoluxmus analarda perinatal agirlagsmalarin tezliyi artmigdir. Yoluxmus analardan dogulan yenidogulmuslarda
on ¢ox rast golinon klinik problemlor bunlar olmusdur: batindaxili hipoksiya — 35,5%; perinatal hipoksik markozi sinir sistemi
zadoalonmosi — 22,4%; respirator distres sindromu (RDS) — 6,6%; asfiksiya — 5,3%; doliin batindaxili inkisafinin longimosi
(IUGR) - 3,9%.

Acar sozlar: koronavirus infeksiyasi, COVID-19, hamilolik, virus infeksiyasi, SARS-CoV-2

Redaksiyaya daxil olub: 22.01.2026
Capa tovsiya olunub: 18.02.2026
Raygi: dosent X.M.Tohmozli
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OPTIMAL HYDRATION STATUS OF PATIENTS ON HAEMODIALYSIS
AND ITS IMPACT ON PULMONARY HYPERTENSION

https://doi.org/10.61775/2413-3302.v1i43.08

Abduvakhitova A.N.*
Republican Specialized Scientific and Practical Medical Center of Nephrology and
Kidney Transplantation, Hemodialysis Department, Tashkent, Uzbekistan

Aim of the study. To evaluate the relationship between pulmonary artery pressure and hydration status in patients undergoing
hemodialysis, and to assess the effect of achieving optimal dry weight on the dynamics of pulmonary hypertension. Material
and methods. A total of 52 patients (20 males and 32 females; mean age 55+12 years) with stage 5 chronic kidney disease
(CKD) on maintenance hemodialysis (HD) were prospectively enrolled. Hydration status and dry weight were assessed by
multifrequency bioimpedance analysis (ABC-01 device, MEDAS, Sport-5 software). Pulmonary artery pressure was evaluated
by Doppler echocardiography at baseline and after 12 months of HD therapy in accordance with European Society of Cardiology
criteria. Echocardiographic parameters included left ventricular mass index (LVMI), ejection fraction (EF), and systolic
pulmonary artery pressure (sPAP). Statistical analyses employed Student’s t-test and univariate correlation analysis; p<0.05
was considered statistically significant. Results. Pulmonary hypertension (PH) was detected in 58% of patients. After one year
of HD, sPAP decreased from 46.3£16.1 to 40.4£11.7 mmHg (p<0.01), LVMI declined from 159.1+35.8 to 129.1+42.2 g/m?
(p<0.05), and hemoglobin improved from 106.5+18.7 to 113.9+11.5 g/L (p<0.01). Mean total body water (TBW) was 34.1+6.5
L; extracellular water (ECW) was 21.5+4.4 L. A significant positive correlation was found between ECW and sPAP (r=0.4;
p<0.01). No statistically significant relationship was found between arteriovenous (AV) fistula blood flow and pulmonary artery
pressure. Conclusion. PH in HD patients at initiation of therapy is closely associated with left ventricular hypertrophy, impaired
systolic function, and anemia. After one year of maintenance HD, significant regression of PH and left ventricular hypertrophy
(LVH) was observed, attributable to improved volume control and anemia correction. AV fistula function does not independently
contribute to PH severity. Bioimpedance-guided hydration monitoring is an important tool for cardiovascular risk reduction in
this population.

Keywords: hemodialysis, pulmonary hypertension, bioimpedance analysis, extracellular water, left ventricular hypertrophy,

volume overload

ntroduction. Pulmonary hypertension (PH) in

hemodialysis (HD) patients is often multifac-

torial, arising from chronic volume overload,
anemia, endothelial dysfunction, and arteriovenous
access hemodynamics [1-4]. Repeated episodes
of subclinical fluid retention may contribute to
persistent elevation of pulmonary artery pres-
sures, even in patients with stable interdialytic
weight gain [2, 5, 6]. In this context, accurate de-
termination of dry weight becomes not only a vo-
lumetric target but also a preventive measure
against progressive right ventricular dysfunction
and heart failure [2, 5, 7]. Recent studies have
emphasized that bioimpedance spectroscopy allows
for non-invasive and reproducible assessment of
extracellular water (ECW) and total body water
(TBW), enabling clinicians to detect subclinical
overhydration [5-8]. Targeting bioimpedance-
guided dry weight adjustment has been shown to
lead to significant improvements in left ventricular
mass index and arterial stiffness indicators [5, 7].
Moreover, Doppler echocardiographic evaluation of
pulmonary artery pressure and left heart geometry
provides complementary information to fluid status

*e-mail: asalyasaid@gmail.com

assessment [1, 3, 9]. PH has been shown to be as-
sociated with fluid overload markers, including in-
creased extracellular water parameters, and with
hematological and cardiovascular abnormalities,
pointing to the complex interplay between volume
status, anemia, and cardiac remodeling in this po-
pulation [3, 5-7]. Furthermore, vascular stiffness
may contribute to the pathophysiology of PH in
chronic kidney disease (CKD), particularly in the
presence of persistent volume overload and cardio-
vascular remodeling [2, 7, 10]. While some early
data suggested that AV fistula flow could elevate
cardiac output and pulmonary artery pressure
(PAP), more recent analyses demonstrate no con-
sistent correlation between fistula blood flow and
PH severity [1, 4, 9]. Therefore, the integration of
echocardiography, bioimpedance, and laboratory
markers is recommended for comprehensive cardi-
ovascular risk stratification in HD patients [2, 5-8].
The aim of the study is to evaluate the relationship
between pulmonary artery pressure and hydration
status in patients undergoing hemodialysis.
Material and methods. A total of 52 patients
(20 males and 32 females; mean age 55+12 years)
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diagnosed with stage 5 CKD and undergoing main-
tenance HD were enrolled in the study. All patients
were treated at the Republican Specialized Scientific
and Practical Medical Center of Nephrology and
Kidney Transplantation. The predominant etiologies
of CKD within the cohort were glomerulonephritis,
diabetic nephropathy, and polycystic kidney disease
(PKD). Hemodialysis sessions were performed
thrice weekly, each lasting approximately four
hours, utilizing NephroPlus dialysis machines. The
dialysis protocol included the use of bicarbonate-
based dialysis solutions and high-flux dialyzers
(Elisio 17H and 21H) fitted with Polynephron mem-
branes.

Echocardiographic assessment: Comprehensive
cardiac assessments were conducted using trans-
thoracic echocardiography and Doppler echocar-
diography in accordance with the guidelines of
the American Society of Echocardiography, both
at baseline and after 12 months of HD therapy.
The following parameters were evaluated: inter-
ventricular septal and left ventricular posterior
wall thickness in diastole, end-diastolic dimension
(EDD), left atrial diameter, and left ventricular EF.
An EF exceeding 50% was considered indicative of
preserved systolic function. LVMI was calculated
by indexing myocardial mass to body surface area,
with LVH defined as LVMI >115 g/m? in men and
>95 g/m? in women. Relative wall thickness (RWT)
was estimated using the formula: RWT =2 x LV
posterior wall thickness / LV internal diameter at

diastole. The diagnosis of PH was established based
on the diagnostic criteria of the European Society of
Cardiology.

Assessment of hydration status: Hydration status
was evaluated using multifrequency bioimpedance
analysis (ABC-01 apparatus, “MEDAS,” Sport-5
software), which provided data on TBW, ECW, and
lean body mass. Blood flow through the AV fistula
was assessed using Doppler ultrasonography.

Statistical analysis: All statistical analyses were
performed using Student’s t-test and univariate cor-
relation analysis. Quantitative data were expressed
as mean * standard deviation (SD) or as medians
with interquartile ranges (IQR), depending on dis-
tribution type. A p-value less than 0.05 was consi-
dered statistically significant.

The study was approved by the Ethics Committee
of the Republican Specialized Scientific and Prac-
tical Medical Center of Nephrology and Kidney
Transplantation (Protocol No. 15,29.01.2025). All
patients provided written informed consent prior to
participation in the study.

Results. Hemodialysis was administered three
times per week, with each session lasting appro-
ximately four hours, using NephroPlus dialysis
systems. The dialysis regimen incorporated
bicarbonate-buffered dialysate and high-efficiency
dialyzers (Elisio 17H and 21H) equipped with
Polynephron synthetic membranes. Baseline
characteristics of the study cohort are presented in
Tab. 1.

Table 1

Baseline patient characteristics

Parameter Value
Total patients 52
Male / Female 20/32
Mean age (years) 55+12

Primary CKD etiologies

Glomerulonephritis, diabetic nephropathy, PKD

Dialysis frequency

3 sessions/week

Dialyzer type

Elisio 17H & 21H (Polynephron membranes)

Session duration

4 hours

Note: CKD — chronic kidney disease; PKD — polycystic kidney disease.

Pulmonary hypertension was detected in 58% (n=30) of patients at baseline. Echocardiographic
parameters before and after one year of HD are presented in Tab. 2.
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Table 2

Echocardiographic parameters before and after one year of hemodialysis

Parameter Baseline After 1 Year p-value
Ejection fraction (%) 57.4£9.6 62.2+8.0 <0.05
Left ventricular mass index (g/m?) 159.1£35.8 129.1+42.2 <0.05
sPAP (mmHg) 46.3+16.1 40.4+11.7 <0.01
Hemoglobin (g/L) 106.5+18.7 113.9+11.5 <0.01
Pulse Arterial Pressure (mmHg) 50.6£12.6 60.0+£15.2 <0.001

Note: LVMI — left ventricular mass index; sPAP — systolic pulmonary artery pressure.

TBW averaged 34.1+6.5 L, with ECW comprising
21.5+4.4 L and lean body mass averaging 12.5+2.1
kg. A statistically significant positive correlation

60.0
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0.0

0.0 10.0 200

300

was found between ECW content and sPAP (r=0.4;
p<0.01), indicating a possible role of fluid overload
in the development of PH in HD patients (Figure).

40.0 500 60.0

Fig. Correlation between extracellular water (ECW) content and systolic pulmonary artery pressure (sPAP)

(Note. ECW — extracellular water; sSPAP — systolic pulmonary artery pressure).

No statistically significant relationship was
observed between blood flow in the AV fistula and
pulmonary artery pressure. Prior to HD initiation,
systolic left atrial pressure showed a significant cor-
relation with LVH, left ventricular ejection fraction
(LVEF), and anemia severity. After one year of HD
treatment, a direct correlation emerged between
ECW content and sPAP, suggesting that fluid
retention and redistribution play a pivotal role in the
pathogenesis of PH in dialysis patients.

Discussion. The present study confirms a high
prevalence of PH (58%) in patients initiating mainte-
nance HD, consistent with published data reporting
prevalence rates from approximately 30% to 65% in

this population [3, 4]. The close association of PH
at baseline with LVH, impaired systolic function,
and anemia highlights the multifactorial pathophy-
siology of elevated pulmonary artery pressures in
end-stage renal disease [1, 3, 7]. Following one year
of maintenance HD, significant regression of both
PH and LVH was observed alongside improvement
in hemoglobin levels. These findings are consistent
with evidence showing that correction of volume
overload contributes to regression of cardiovascular
abnormalities in HD patients [5, 7, 10]. The positive
correlation between ECW and sPAP (r=0.4; p<0.01)
supports the concept that volume overload plays a
central and independent role in the persistence of

58



PH in HD patients and underscores the clinical
value of bioimpedance-guided fluid management
[5-8]. A key finding of our study is the absence of
a significant relationship between AV fistula blood
flow and PAP. This is in agreement with published
literature reporting no significant changes in PH
prevalence before and 2—-3 months after AV fistula
formation, reinforcing the notion that fistula hemo-
dynamics do not independently drive PH severity
[4]. Postcapillary PH is a common finding in HD
patients, as confirmed by invasive hemodynamic
assessment; however, due to the invasive nature of
right heart catheterization, routine clinical practice
relies primarily on echocardiography and Doppler
echocardiography [3, 9]. Pulse arterial pressure
increased over the course of dialysis treatment, cor-
relating with body mass index (BMI), which may
reflect increasing vascular stiffness influenced by
cardiovascular remodeling and metabolic factors
[2, 7, 10]. However, parathyroid hormone (PTH)
levels remained relatively stable in our cohort, and
no significant correlation was found between PTH,
BMLI, and sPAP. The reduction in SPAP observed in
a proportion of patients may therefore be primarily
attributed to CHF regression and anemia correction.
Future studies should target prevention of vascu-
lar stiffness, which may contribute to further LVH
regression and improved pulmonary artery pressure
dynamics.
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Conclusions

1. Pulmonary hypertension in patients initiating
hemodialysis therapy is closely associated with left
ventricular hypertrophy, impaired left ventricular
systolic function, and anemia. These interrelated
cardiovascular alterations are commonly observed
in end-stage renal disease and contribute to elevated
pulmonary artery pressures prior to dialysis initia-
tion.

2. Following one year of maintenance hemodia-
lysis, significant regression of pulmonary hyperten-
sion and left ventricular hypertrophy is observed,
attributable to improved volume control and cor-
rection of anemia. The presence and function of an
arteriovenous fistula do not exert a statistically sig-
nificant influence on pulmonary artery pressure.

3. A significant positive correlation between
extracellular water and systolic pulmonary artery
pressure indicates that fluid overload and redistri-
bution play a central role in the development and
persistence of pulmonary hypertension in the hemo-
dialysis population. Bioimpedance-guided hydra-
tion status monitoring is recommended to optimize
cardiovascular outcomes in these patients.
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PE3IOME

ONTUMAJIbHBIN THJIPATAIIMOHHBIN CTATYC MAIIMEHTOB HA
TEMOJMUAJIA3E U Er'O BJIUSAHUE HA JIETOUYHYIO TMIIEPTEH3UIO

AoayBaxuroBa A.H.
Pecnybnukanckuii Cneyuanusuposannwiii Hayuno-Ilpaxmuueckuti Meouyunckuii Llenmp Hegponoeuu u
Tpancnaanmayuu Ilouxku, omoenenue cemoouanusa, Tawkenm, Y30exucman

Heabr uccaegoBanus. OLUEHNTh B3aUMOCBS3b MEXTy AABICHHEM B JIETOYHON apTEpUHM M THAPATAIOHHBIM CTaTycoOM Y
MIAIMEHTOB, TOJIyYaOIIHUX JEYSHUE TeMOJUATN30M, M U3YUHTh BIMSHUE JOCTHKEHHS ONTHMAIIBHOTO «CYyXOT'0 BECa» Ha INHAMUKY
NEroyHol runepreHsuy. Marepuaa U MeTobl. B npocnekTHBHOE McciIe0BaHNe BKIIOUeHbI 52 manuenTa (20 My»uuH u 32
JKCHIINHBI; CpelHNI Bo3pacT 55+12 yiet) ¢ XxpoHudeckoi Ooseznbro novek (XBII) 5-if craguu, mosrydarommx mporpaMMHbINA
remonuanu3 (I'J1). ['mapaTanmoHHBIN cTaTyC U «CYXOH BEC» OIEHHBAIUCH METOJIOM MHOTOYacTOTHOW OMOMMITEIAHCOMETPHUH
(armmapat ABC-01, «<MEJIAC», mporpamma Sport-5). JlaBnenue B JErOYHOW apTepUH HCCIEAOBAIOCH METOJOM JOTILIEp-
axoKapauorpadun ucxonHo u depe3 12 mecsues nedenus /], cormacHo kpurepusm EBporeiickoro o0mecTBa KapIuOIOTHH.
OueHnBaeMble MTapaMeTphl BKIIOYAIN WHAEKC Macchl MHOKap/a jeBoro xemynouka (MMMIJDK), ¢pakmuro Beidpoca (PB) u
cucronnieckoe aasieHue B érounoit aprepun (CIAJIA). CtaTncTnieckuii aHaau3 MPOBOAMIICS C UCTIOJIB30BAHUEM t-KPUTEPHUS
CrbroJieHTa 1 0JJTHO(PAKTOPHOTO KOPPEISIIOHHOTO aHaIn3a; ypoBeHb 3HaunMocTh p<0,05. Pe3yabTartsl. JIErouHas runepTeH3us
(JIT") BeisiBneHa y 58% mammentoB. Yepes roa I'J] CJIJIA camsumnocs ¢ 46,3+16,1 go 40,4+11,7 mm pt. c1. (p<0,01), UMMJDK
— co 159,1£35,8 mo 129,1+42,2 t/m? (p<0,05), ypoBerp remoriodbmnaa Bo3poc co 106,5+18,7 mo 113,9+11,5 r/n (p<0,01).
Cpennee obmiee conepKaHnWe BOIBI B OopraHmsMme coctaBmio 34,1+6,5 m; BHekierouHas xkuakocth (BKIK) — 21,5444 m.
OOHapyxeHa JtocToBepHast nojoxutenbHas koppemsinus mexxay BKOK n CIUIA (1=0,4; p<0,01). CtatucTuuecku 3HaYNMOM
CBSI3M MKy KPOBOTOKOM B apTEPHOBEHO3HOH (pHCTyIIe 1 1aBIEHHEM B JETOYHON apTepHH BBIABICHO HE ObUI0. 3aKJII0UeHHe.
JIT' y nanmentoB Ha ['J] TecHo cBsizaHa c rumneprpodueii sesoro xenynouka (I'JIXK), Hapymenuem cucronnyeckoi GyHKIMNA
u anemueid. [Tocne roga nporpammuoro I'JI ormeuaercst qocroBepusbiii perpecc JII' u ['JIXK, oOycnoBieHHbIH yiyulieHHeM
KOHTPOJISI BOJIEMHUECKOTO CcTaTyca ¥ Koppekuuei aneMun. @yHKINS apTepUOBEHO3HON (DUCTYIIBI CAMOCTOSITEIBHOTO BINSTHUS
Ha TsoxecTh JII' He okas3piBaeT. MOHUTOPHHT THIPATAMOHHOTO CTaTyca METOIOM OHMOMMITEIAHCOMETPHH SBISIETCSI BaXKHBIM
WHCTPYMEHTOM CHIIKECHUSI CEPACYHO-COCYANCTOTO PUCKA B JJAHHOH MOITYJISIIINY.

KaioueBbie ciioBa: remojananus, JIErOYHAash TMIICPTEH3Ms, OMOMMIIEAHCOMETPHS, BHEKJICTOUHAS JKHJKOCTb, THUIEPTPOdHs
JIEBOTO KETyJ04Ka, TUIIepruipaTaus

XULASO

HEMODIALIZDO OLAN XOSTOLORIN OPTIMAL HIiDRATASIYA
STATUSU VO ONUN PULMONAL HIPERTENZIiYAYA TOSIiRi

Abduvaxitova 9.N.
Nefrologiya va Boyrak Transplantasiyast iizra Respublika I'xtiiv.asla§d1rllm15
Elmi-Praktik Tibb Markazi, Hemodializ sobasi, Daskond, Ozbakistan

Tadqiqatin magsadi. Hemodializ alan xostolordo pulmonal arteriya tozyiqiilo hidratasiya statusu arasindaki slagoni qiyotlondirmok
vo optimal “quru ¢oki” nail olmagin pulmonal hipertenziya dinamikasina tosirini 0yronmok. Material vo metodlar. Todqgiqata
5-ci morholo xroniki boyrak xastoliyi (XBX) olan vo program hemodializ (HD) alan 52 xosto (20 kisi vo 32 gadin; orta yas
55+12 il) prospektiv olaraq daxil edildi. Hidratasiya statusu vo “quru ¢oki” ¢oxtozlikli bioimpedans analizi ilo giyotlondirildi
(ABC-01 cihazi, MEDAS, Sport-5 proqrami). Pulmonal arteriya tozyiqi Avropa Kardiologiya Camiyyatinin meyarlarina uygun
olaraq ilkin vo 12 ayliq HD mialicesindon sonra Doppler-exokardioqrafiya ilo todqiq edildi. Statistik analiz Student t-testi
vo tok doyisonli korrelyasiya analizi vasitosilo aparildi; p<0,05 statistik cohotdon miihiim hesab edildi. Naticalor. Xostolorin
58%-inda pulmonal hipertenziya (PH) askar edildi. Bir illik HD-don sonra sistolik pulmonal arteriya tozyiqi (SPAT) 46,3+16,1-
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don 40,4+11,7 mm Hg-yo (p<0,01), sol modociyin miokardiyal kiitlo indeksi (SMKI) iso 159,1£35,8-don 129,14+42,2 q/m?-ya
(p<0,05) azaldi, hemoglobin gostaricisi 106,5+18,7-don 113,9+11,5 g/l-ys (p<0,01) artdi. Orta timumi beden suyu 34,1+6,5 1, h
liceyroxarici maye (HXM) iso 21,5444 1 toskil etdi. HXM ilo SPAT arasinda miihiim miisbat korrelyasiya askar edildi (r=0,4;
p<0,01). Arteriovonoz fistula qan axini ilo pulmonal arteriya tozyiqi arasinda statistik cohatdon miihiim olaqo tapilmadi. Yekun.
HD-ds olan xastalorde PH sol moadacik hipertrofiyasi, sistoli k funksiya pozgunlugu vo anemiya ilo six olagolidir. Bir illik
program HD-don sonra PH vo sol modacik hipertrofiyasinin mithiim reqressi miigahido edildi. Arteriovonoz fistula funksiyast
PH agirligina miistoqil tosir etmir. Bioimpedans analizi ilo hidratasiya statusunun izlonmosi bu xastolords lirok-damar riskin
azaldilmasi ti¢lin vacib vasitadir.

Acgar sozlor: hemodializ, pulmonal hipertenziya, bioimpedans analizi, hiiceyroxarici maye, sol modacik hipertrofiyasi,
hipervolemiya

Redaksiyaya daxil olub: 12.10.2025
Capa tovsiya olunub: 10.11.2025
Roygi: tii.f-d. M.R.Calalov
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MUASIR TiBBi DIAQNOSTIK SISTEMLORIN IKT INFRASTRUKTURU:
NEYRON SOBOKOLORININ TOTBiQi IMKANLARI VO PERSPEKTIVLORI

19lili V.Q.*,* 2Nasirova F.C.
'Baki Slavyan Universiteti, Informasiya kommunikasiya texnologiyalar: kafedrasi, Baki, Azarbaycan;
28. Bliyev adina Azarbaycan Doviat Hokimlori Tokmillogdirma Institutu,
Stia terapiyasi kursu ilo siia diagnostikasi kafedrasi, Baki, Azarbaycan

Mogqalodo miiasir sohiyyo sistemindo diagnostik proseslorin roqomsal transformasiyasi, bu sahado informasiya-kommunikasiya
texnologiyalarinin (IKT) infrastrukturu vo siini neyron sobakalorinin totbiqi imkanlar1 genis tohlil olunur. Todgiqatin aktuallig
tibbi miiossisolordo hor giin formalasan boylik hocmli vizual vo roqomsal verilonlorin yiiksok doqiqliklo analiz edilmosi
zoruratinden qaynagqlanir. Isin asas moqgsadi klinik diagnostika ilo miiasir texnoloji hallorin vohdatini tomin edon optimal riyazi
modellorin miioyyon edilmosidir. Yazida tibbi tosvirlorin 6n emali, kiiylin konarlagdirilmasi vo seqmentasiyast kimi texniki
prosedurlar, homginin Konvolyusiya Neyron Sobokolorinin diaqnostik doqiqlikdoki rolu aragdirilmisdir. Todqiqat zamant
neyron sobokolorinin somoraliliyini qiymotlondirmok ii¢iin hossasliq vo spesifiklik kimi riyazi metriklor osas gotiiriilmiis,
sistemin yalan¢i monfi noticolori minimallagdirma qabiliyysti xtisusi vurgulanmisdir. Fonlorarasi yanasma totbiq edilorak,
stini intellektin radiologiya, onkologiya vo oftalmologiya kimi saholordo xastoliklorin erkon agkarlanmasindaki perspektivlori
niimayis etdirilmisdir. Notico olaraq osaslandirilir ki, intellektual sistemlor hokimlori ovoz etmok deyil, onlarin is yiikiinii 30-
40% azaldan vo qorar qobul etmo prosesinde subyektiv sohvlori minimuma endiran effektiv bir "ikinci roy" vasitesidir. Miiasir
IKT infrastrukturunun multimodal analiz imkanlar1 golocokda "vahid ragamsal xasto profili"nin yaradilmasina va fardi tobabatin

inkisafina genis yol agir.

Acar sozlor: IKT infrastrukturu, siini intellekt, neyron sobokolori, diagnostik sistemlor, tibbi malumatlar, roqamsal sohiyyo

irig. Miiasir dovrde informasiya comiyyati-

nin formalasmasi vo informasiya-kommu-

nikasiya texnologiyalarinin (IKT) siirotli
inkisaf meyllori ononovi foaliyyat saholorine, xii-
susilo do sohiyyo sistemino dorindon inteqrasiya
edorok yeni standartlar miioyyon edir [1]. Bu inteq-
rasiya tibbi moelumatlarin toplanmasi, saxlanilmasi
vo an asasl, intellektual analizi metodologiyasinin
kokiindon doyigmosini nozordo tutur.

Miiasir dovrds elmi-texniki toraqqinin on mithiim
nailiyyatlorindon biri IKT-nin ononovi faaliyyat
saholoring, xiisusilo do sohiyyo sistemino dorindon
inteqrasiya etmasidir. Sshiyyanin roqamsal transfor-
masiyasi yalniz kagiz iizorindoki sonadlorin elektron
formata kegirilmosi ilo mohdudlagsmir; bu proses tib-
bi molumatlarin toplanmasi, saxlanilmasi vo on asast,
intellektual analizi metodologiyasinin kokiindon
doyismosini nozorde tutur. Miiasir diagnostik
sistemlorin osasim toskil edon IKT infrastrukturu,
miirokkab riyazi modellsra va neyron sobakalorina
soykonir. Siini neyron sobakalori (Artificial Neural
Networks — ANN), insan beyninin informasiyani
emal etmo prinsipini toqlid edorak, rentgen, mag-
nit-rezonans tomoqrafiya (MRT) vo kompyuter to-
mogqrafiya (KT) goriintiilorindoki an kigik patoloji
dayisikliklori belo miioyyon etmok qabiliyyatine
malikdir. Bu texnologiyalarin totbiqi tibbdo "fordi
yanasma" (personalized medicine) konsepsiyasinin

*e-mail: alilivefa@mail.ru

inkisafina tokan verir. IKT miitoxessislori torofinden
islonib hazirlanan alqoritmlor hokimlor {i¢iin "ikinci
roy" (second opinion) funksiyasini yerina yetirorok,
diagnostik sohvlorin minimuma endirilmosine vo
xostoliklarin erkon morhalods askarlanmasina xid-
mot edir. Xiisusilo geyd etmok lazimdir ki, rogom-
sal transformasiya prosesi yiiksok texnologiyalarin
totbiqi ilo hom ddvlot, hom do xidmot sektorunda
somoraliliyin artirilmasina xidmot edir [1]. Tod-
qiqatin aktuallig1 ondan ibaratdir ki, miirokkob di-
aqnostik avadanliglarin proqram tominati ilo klinik
praktikada qarsiya ¢ixan spesifik problemlor arasin-
da holo da miiayyen bosluglar mévcuddur. IKT in-
frastrukturu 1ls tibbi toloblarin sintezi hom texnoloji
optimallagsdirma, hom do klinik effektivlik baximin-
dan multidissiplinar bir aragdirma talob edir. Siini
intellekt alotlorinin klinik praktikaya inteqrasiyasi
xiisusilo oftalmologiya kimi yiiksok doqiqlik tolob
edon saholordo diagnostik standartlarin yenilon-
mosina v xastaliklorin erkon skrininqine genis im-
kanlar yaradir [2].

Tadqgiqatin moaqsadi. Bu mogalodo neyron
sabakalorinin miiasir diagnostik sistemlords tatbiqi
imkanlari tohlil olunur, mévcud texnoloji infrastruk-
turun perspektivlori vo bu sistemlorin tibbi qorarlarin
gobul edilmosindoki halledici rolu asaslandirilir.

Material vo metodlar. Todgiqatin material ba-
zasii ragomsal sahiyys ekosisteminds formalasan
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"Tibbds Roqomsal Goriintiiloma vo Kommunikasi-
ya" (Digital Imaging and Communications in Medi-
cine — DICOM) formatl tibbi tosvirlor (MRT, KT,
rentgen goriintiilori), laborator analiz naticalori va
klinik protokollardan ibarat boyiik hacmli verilon-
lor (Big Data) toskil edir. Metodoloji yanagma kimi,
Konvolyusiya Neyron Sobokalori (KNS) esasinda
qurulmus dorin dyronmo modellori totbiq edilmis,
gorlntiilorin ilkin emali {i¢iin rogomsal filtrasiya,
normallagdirma vo seqmentasiya prosedurlar1 icra
olunmusdur. Sistemin diagnostik somaraliliyi ri-
yazi-statistik metriklor olan hassasliq (sensitivity)
va spesifiklik (specificity) diisturlari vasitosilo vali-
dasiya edilmis, homg¢inin "Human-in-the-loop" vo
[zah edilo bilon Siini Intellekt (Explainable Artifi-
cial Intelligence — XAI) texnologiyalar1 vasitasilo
hakim-sistem inteqrasiyasi tomin edilmisdir.

Tibbi-texnologiya infrastrukturun qurulmasi
vd neyron sdbokalorinin arxitekturasi. Miiasir
rogomsal transformasiyalar idareetms vo xidmot
saholorinds texnoloji samaraliliyin artirilmasi tigiin
fundamental baza rolunu oynayir [3]. Miiasir tibbi
diaqnostik sistemlorin IKT infrastrukturu coxsoviy-
yali bir qurulusa malikdir. Bu infrastrukturun effek-
tivliyi tokco proqram tominatindan deyil, hom do
tibbi cihazlardan (MRT, KT, ragomsal mikroskop-
lar) golon "xammalin" — yoni rogomsal tosvirlorin
va signallarin keyfiyyatindon asilidir.

Verilonlorin on emali (preprocessing). IKT
miitoxassisi tiglin ilk morholo miixtalif formath
(mosalon, DICOM formatli tibbi tasvirlor) malumat-
larin neyron sabokasinin gobul eds bilocoyi formaya
salinmasidir. Verilonlorin ilkin emali marholosinds
tibbi tosvirlor rogomsal filtrasiya olunaraq neyron
sobokosinin girisino Otiliriiliir. Tibbi goriintiilorin
analizi sahosindo dorin Oyronmo modellori xiisu-
siyyatlorin avtomatik c¢ixarilmasi prosesini opti-
mallagdiraraq, diagnostik doqiqliyi ohomiyyatli
doracods artirir. Bu yanasma neyron sobokalorinin
miixtolif nov tibbi tosvirlor iizorindo daha c¢evik
adaptasiyasini tomin edir. Beloliklo, masin dyron-
masi metodlart anenovi alqoritmlorin qarsilagdigi
vizual kily vo geyri-doqiqlik problemlorini effektiv
sokildo hall edir [4]. Bu prosedurlardan sonra ney-
ron sobokasi obyektlori siniflondirmaye baglayir.
Bu morholads asagidaki texniki prosedurlar hoyata
kegirilir:

Kiiytin konarlagdirilmasi (Noise Reduction): Tib-
bi cihazlarin yaratdig artefaktlarin tomizlonmasi.

Normallagdirma: Tosvirlorin vahid 6l¢ii vo par-
lagliq skalasina gatirilmasi.

Seqmentasiya: Tosvir iizorindo orqanlarin vo

ya patoloji zonalarin sorhadlorinin riyazi iisullarla
miioyyon edilmasi.

Neyron sabakalorinin se¢imi va memarligi. Tibbi
diagnostikada on ¢ox istifads olunan model KNS-dir.
Daorin dyronma texnologiyalar: miirakkab strukturlu
verilonlordoki daxili qanunauygunluglar1 askar et-
mok ti¢lin coxsayli emal qatlarindan istifado edorok,
tosvirlorin taninmasi prosesindo yiiksok somaorali-
lik nlimayis etdirir [S]. Bu sobokalor insanin vizual
analiz qabiliyyatini simulyasiya edorak, tosvir daxi-
lindoki gizli qanunauygunluglar1 (masalon, bir sis
toxumasinin konar xotlorini) askar edir. Struktur
olaraq bu sistemlar ii¢ asas qatdan ibaratdir:

1. Giris qati: Rogomsallagdirilmis tibbi malumat-
larin gobulu.

2. Gizli qatlar (Hidden layers): Filtrlor vasitosilo
xUisusiyyatlorin (features) ¢ixarilmasi vo ¢oki omsal-
lariin (w) hesablanmasi.

3. Cixis qati: Diagqnozun ehtimal faizi ilo toqdim
edilmosi (Masolon: "Badxassali sis ehtimali: 94%").

Hoakim-sistem interfeysi. infrastrukturun on kritik
hissasi hakimin bu miirokkob alqoritmlarls iinsiy-
yot qurdugu interfeysdir. Burada IKT miitoxassisi
"Qara qutu" (Black Box) problemini hall etmalidir
— yani sistemin niys mohz bu diagnozu qoydugunu
hakima vizual vo mantiqi sokilds izah etmolidir. Bu,
XALI texnologiyas1 vasitosilo hoyata kegcirilir ki, bu
da hokimin gorarina inami artirir.

Neyron sobakalorinin klinik totbiqi vo diaq-
nostik daqiqlik. Miiasir diagnostik sistemlorin IKT
infrastrukturu quruldugdan sonra, onun praktik tibb-
do totbiqi birbasa olaraq neyron sobokalorinin tolim
prosesi (training) vo test noticolori ilo 6l¢iiliir. Bu
moarholodo IKT miitoxossisi ilo hokimin isi "diag-
nostik qizil standart" tizorindo kasisir.

Patologiyalarin avtomatlasdirilmis identifikasi-
yasi. Neyron sobakalori, xiisusilo Dorin Oyronmo
(Deep Learning) modellori, tibbi tasvirlords insanin
gozlo goro bilmoadiyi mikroskopik detallar1 analiz
edir. Beynolxalq tacriibe v aparilan genigsmiqyasl
arasdirmalar siibut edir ki, bu sistemlor miirokkab
patologiyalarin identifikasiyasinda yiiksok hossasliq
niimayis etdirorok klinik qorarlarin verilmosindo
holledici rol oynayir [6]. Klinik totbiqde bu, asagi-
daki istigamatlor {izrs 6ziinti gostarir:

Radiologiya: Agciyor KT goriintiilorinds diiyiin-
larin (nodules) erkoan moarhslads agkarlanmasi.

Dermatologiya: Nevuslarin (xallarin) badxassali
melanomadan differensial diagnostikast.

Oftalmologiya: Diabetik retinopatiyanin torlu
gisa goriintiilori osasinda avtomatik doracolondi-
rilmosi [7].
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Diagnostik metriklor va samoaralilik. Maqalonin
bu hissasinds neyron sobokolorinin daqiqliyini qiy-
motlondirmoak tigiin istifado olunan riyazi metriklor
on plana c¢ixir. Bir IKT sistemi ii¢iin yalniz "dogru"
cavab kifayot deyil; tibbi baximdan sistemin Has-
saslig1 (Sensitivity) vo Spesifikliyi (Specificity) asas
gotiirtliir:

TP
TP+FN

TN
TN+FP

Sensitivity = Specificity =

Burada TP — dogru miisbot, TN — dogru manfi, FP
— yalan¢1 miisbat, FN — yalan¢1 monfi naticolordir).

Hokim {i¢iin sistemin FN (yalan¢i monfi) natico
vermamosi kritikdir, ¢iinki xastoliyin gdzodoymoz
galmast hoyati risk dasiyir. Neyron sobokolorinin
optimallagdirilmast mohz bu xstalarin minimal-
lagdirilmasina yonalir.

"Insan-sistem” amokdashigi (Hybrid Intelli-
gence). Klinik praktikada siini intellekt hokimi
ovoz etmir, onun imkanlarint  geniglondirir.
"Human-in-the-loop" (prosesdo insan istiraki) mo-
deli ¢orgivosindo, sistem siibhali saholori isaroloyir
(Heatmap texnologiyas1), hokim isa son gorari verir.
Bu yanasma:

Hokimin is yiikiinii 30-40% azaldir.

Yorgunluq vo diqqet dagiiglhigindan qaynaqla-
nan subyektiv sohvlari aradan qaldirir.

Nadir rast galinon patologiyalarin "taninma" eh-
timalin1 artirir.

Perspektivior va multimodal analiz. Miasir
IKT sistemlorinin on bdyiik perspektivi Multi-
modal Analizdodir. Bu, sistemin eyni vaxtda hom
xastonin genetik molumatlarini, ham laborator ana-
liz naticalorini, hom do vizual goriintiilorini (MRT/
KT) vahid bir neyron sobokosindo birlogdirorok
kompleks diagnoz qoymasidir. Bu, tababstdo "va-
hid rogomsal xasts profili"nin yaradilmasina gatirib
c1xarir.

Miizakira. Miiasir tibbi diagnostik sistem-
lorin IKT infrastrukturu vo bu sistemlordo ney-
ron sobakolorinin totbiqi sohiyyenin keyfiyyot
gostaricilorini yeni miistoviys galdirmisdir. Lakin
bu sintezin genismiqyasl totbiqi bir sira texniki vao
etik suallar1 da barabarindo gatirir.

Todqiqgat gostarir ki, neyron sobokalorinin yliksok
doqiqliyine baxmayaraq, "alqoritmik qorozlilik"
(algorithmic bias) riski mdévcuddur. Ogor sistem
yalniz miioyyon bir etnik qrupun va ya cografi bol-
gonin molumatlar1 osasinda tolim kegibsa, digor

populyasiyalarda xota ehtimali arta bilor. Bundan
olave, tibbi verilonlorin moxfiliyi vo kiber-tohliiko-
sizliyi mosalosi IKT miitoxassislori iiciin prioritet
olaraq qalir. Blockchain texnologiyasinin bu in-
frastruktura inteqrasiyast xosto molumatlarinin
sizmasinin qarsisini almaq tigiin perspektivli holl
yolu kimi goriiniir. Miiasir sshiyys sisteminds siini
intellekt texnologiyalarinin tatbiqi tendensiyalari
tibbi gorarlarin obyektivliyini artirmagla yanasi, tib-
bi xidmotin rogomsal ekosistemindo yeni keyfiyyot
morholasinin 9sasini qoyur.

Hokim-pasiyent miinasibotlori kontekstindo iso
stini intellektin qoydugu diagnozun hiiquqi masuliy-
yoti holo do miizakiro mdévzusudur. Bu sobabdon,
IKT alotlori hokimi avozloyen deyil, onun qorarini
giiclondiron "agilli asistent” kimi mdovqgelondi-
rilmalidir. Beynoalxalq todqiqgatlarin naticalari siibut
edir ki, dorin dyronmao alqoritmlori tibbi tosvirlorin
analizindo insan miitoxassislorin diagnostik doqiqli-
yi ilo rogaboat aparacaq soviyyoado effektivlik nii-
mayis etdi [6]. Xiisusilo radiologiya vo onkologiya
sahasinda totbiq olunan siini intellekt alotlori patolo-
ji toxumalarin fenotipini miisyyan etmokds vao for-
di miialico prognozlarini hazirlamaqda holledici rol
oynayir [8].

Yekun. Aparilan tohlillor vo nazori aragdirma-
lar asagidaki naticolore golmays imkan verir:

1. Somarsliliyin Artmasi: Neyron sobokolorinog
osaslanan IKT infrastrukturu diagnostik proseslari
siiratlondirir vo xiisusilo rutin vizual analizlordo
hokimi agir is ylikiindon azad edir.

2. Doqiqlik Faktoru: Miiasir alqoritmlor pa-
tologiyalarin erkon agkarlanmasinda (mosalon,
onkologiya vo kardiologiyada) insan goziiniin
fiziki hiidudlarin1 asan noticolor niimayis etdirir.
Dorin dyronme metodlarinin diagnostik sistem-
lora totbiqi miirokkab tibbi verilonlorin analizindo
yliksok hesablama doqiqliyi tomin edarak, subyek-
tiv faktorlardan qaynaqlanan xotalar1 minimuma
endirir.

3. Fonloraras1 Dhomiyyat: Tibb vo IKT-nin sin-
tezi tokca texnoloji yenilik deyil, ham da yeni tib-
bi standartlarin — "Ragomsal Sohiyya'"nin osasini
toskil edir.

Yekun olaraq qeyd etmok olar ki, golocokds
neyron sabokolorinin daha da tokmillogmasi vo
onlarin tibbi infrastrukturun ayrilmaz hissasino
cevrilmasi, sohiyys xidmatlorinin olgatanligini
va doqiqliyini qlobal miqyasda artiracaqdir. IKT
miitoxossislori ilo hokimlorin birgs foaliyysti bu
texnologiyalarin tohliikosiz vo effektiv totbiqinin
yegano tominatidir.
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SUMMARY

ICT INFRASTRUCTURE OF MODERN MEDICAL DIAGNOSTIC SYSTEMS:
APPLICATION OPPORTUNITIES AND PROSPECTS OF NEURAL NETWORKS

Alili V.G., ?Nasirova F.J.
'Baku Slavic University, Department of Information and Communication Technologies, Baku, Azerbaijan;
’Azerbaijan State Advanced Training Institute for Doctors named after A. Aliyev,
Department of Radiodiagnosis with Radiotherapy Course, Baku, Azerbaijan

The article provides a comprehensive analysis of the digital transformation of diagnostic processes in modern healthcare, the
information and communication technology (ICT) infrastructure in this field, and the application possibilities of artificial neural
networks. The relevance of the research stems from the necessity of analyzing large volumes of visual and digital data generated
daily in medical institutions with high accuracy. The main objective of the work is to identify optimal mathematical models that
ensure the integration of clinical diagnostics with modern technological solutions. The paper examines technical procedures such
as pre-processing of medical images, noise reduction and segmentation, as well as the role of Convolutional Neural Networks
in diagnostic accuracy. During the research, mathematical metrics such as sensitivity and specificity were used as the basis
for evaluating the effectiveness of neural networks, and the system's ability to minimize false negative results was particularly
emphasized. Applying an interdisciplinary approach, the prospects of artificial intelligence in early detection of diseases in fields
such as radiology, oncology and ophthalmology are demonstrated. In conclusion, it is substantiated that intelligent systems are
not intended to replace physicians, but serve as an effective "second opinion" tool that reduces their workload by 30-40% and
minimizes subjective errors in decision-making. The multimodal analysis capabilities of modern ICT infrastructure pave the way
for the creation of a "unified digital patient profile" and the development of personalized medicine in the future.

Keywords: ICT infrastructure, artificial intelligence, neural networks, diagnostic systems, medical data, digital healthcare

PE3IOME

UKT-UH®PACTPYKTYPA COBPEMEHHBIX MEJUIIUHCKUX TUAT'HOCTUYECKHUX
CHUCTEM: BO3MOKHOCTHU U NEPCHOEKTUBBI MIPUMEHEHUSA HEMPOHHBIX CETEN

'Annmm B.I'., ZHacuposa @./[x.
'Baxunckuti Craesnckuil Ynueepcumem, kagheopa uH@popmayuoHHO-KOMMYHUKAYUOHHBIX MEXHOIO2ULL,
baky, Azepbatioscan,
?Azepbaiioxcanckuil I'ocyoapemeennviii Huemumym Ycosepuencmeosanust Bpaueti umenu A.Anuesa,
Kageopa nyuegou ouasHoCmuKu ¢ Kypcom aydesoti mepanuu, baky, Azepbaiiocan

B craree mnpoBoauTcs MMHMPOKWE aHanmu3 UM(BPOBOI TpaHCHOpMALMU JTUATHOCTUYECKHX IIPOLECCOB B COBPEMEHHOM
3[IpaBOOXPAHCHUH, HWHPPACTPYKTYPHl HH(MOPMAIMOHHO-KOMMYHUKAIMOHHBIX TexHojoruid (MKT) B mamHoit obmactu u

65



BO3MOXKHOCTEH MPUMEHEHHSI HCKYCCTBEHHBIX HEHPOHHBIX CeTeil. AKTYalbHOCTh HCCIIEI0BaHUS 00YCIIOBIEHA HEOOX0IMMOCTBIO
BBICOKOTOYHOT'O aHaM3a OOJIbIINX 00bEMOB BU3YaJIbHBIX U IIM(POBBIX JAHHBIX, €XKEJAHEBHO (POPMHUPYEMBIX B MEIUIIMHCKHX
yupexxaeHusax. OCHOBHas 11es1b pabOTHI — OIMpeIeIeHHE ONTUMAIBFHBIX MaTeMaTHUECKUX Mo/ierneil, 00eCTIeYMBAIOIINX €INHCTBO
KITMHAYECKON TMaTHOCTHKH M COBPEMEHHBIX TEXHOJIOTHIECKUX pelIeHu. B cTaThe paccMaTpuBarOTCs TEXHUIECKUE IPOIICTYPHI
MIPEeIBAPUTEIFHON O00paOOTKH MEIWIIMHCKUX W300paKCHHH, ITYMOIIOABICHNAS M CETMEHTAIUHU, a TaKKe POJb CBEPTOUHBIX
HEHPOHHBIX CEeTeil B AMArHOCTHYECKOW TOYHOCTH. B Xoje mcciienoBaHus, B KayecTBE OCHOBBI JUISI OLEHKH d((PEKTUBHOCTH
HEHPOHHBIX CETel, MWCIOJIb30BAJIUCh TAaKUE MaTeMaTHUYeCKHe METPUKH, KaK YyBCTBUTEIBHOCTh W CHEHU(HUYHOCTB, a
CIIOCOOHOCTh CHCTEMbl MHUHUMH3HMPOBATh JIO)KHOOTPHLATEIBbHBIE PE3yJbTaThl OblIa 0c000 momuépkHyTa. C NMpUMEHEHHEM
MEXIUCIUIUITMHAPHOTO TOAX0/a MPOJAEMOHCTPUPOBAHBI MEPCIIEKTUBBl MCKYCCTBEHHOT'O WHTEIUIEKTa B PAaHHEM BBIABICHHUU
3a00NeBaHAN B TaKWX 00JACTAX, KaK PaauOJIOTHsA, OHKOIOTHS W odTanmpMosiorus. B 3axmodeHne 0OOCHOBBIBACTCS, UYTO
MHTEIUICKTyallbHbIC CHCTEMBI TpeAHA3HAUCHBI HE IS 3aMCEHBI Bpadei, a ciykaT (()EeKTHBHBIM MHCTPYMEHTOM «BTOPOTO
MHEHUS», CHIDKAIOIUM WX pabodyio Harpy3ky Ha 30-40% ¥ MUHUMH3UPYIOIIMM CYOBEKTHBHBIC OIIMOKHM B Ipolecce
MIPUHSTHS pelieHnid. Bo3aMo)KHOCTH MyIbTHMOANIBHOTO aHam3a coBpeMeHHol UK T-uH(pacTpyKTypsl OTKPBIBAIOT IIMPOKHE
TIEPCIICKTUBBLI IJIs1 CO3JIaHUA «CIAUHOTO IlI/I(i)pOBOFO l'[pO(bI/IJ'I)I nmaguceHTa» W pa3BUTHUA HepCOHaﬂHSI/IpOBaHHOﬁ MCIOUIIUHBI B
Oyaymiem.

KuaroueBsie ciaoBa: WKT-urdpacTpykTypa, MCKyCCTBEHHBIN WHTEIUICKT, HEWPOHHBIC CETH, AMATHOCTHYCCKHE CHCTEMBI,
MEIUIINHCKUE JAHHEIC, III(QPOBOE 3IPaBOOXPAHCHIEC
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SMALL INTESTINAL BACTERIAL OVERGROWTH AS
AN INDEPENDENT RISK INDICATOR IN CHRONIC VIRAL HEPATITIS:
INSIGHTS FROM “GUT-LIVER” AXIS PATHOPHYSIOLOGY

1.2Hasanov R.A.,” 3Abdullayeva E.J.,” 2Babayeva G.H.*

!German Hospital, Department of Gastroenterology and Endoscopy, Baku, Azerbaijan;
’Azerbaijan State Advanced Training Institute for Doctors named after A.Aliyev,
Department of Therapy, Baku, Azerbaijan;
3[stanbul NS Klinik, Department of Gastroenterology and Endoscopy Baku, Azerbaijan

Background. Chronic viral hepatitis remains a leading cause of liver-related morbidity and mortality worldwide. Conventional
fibrosis scoring systems, such as the FIB-4 index, are widely used for risk stratification but may fail to detect subclinical hepatic
injury. Increasing evidence implicates gut dysbiosis, particularly small intestinal bacterial overgrowth (SIBO), in liver disease
progression through the gut-liver axis. Aim. To investigate whether SIBO is independently associated with liver disease severity
in patients with chronic viral hepatitis, beyond traditional fibrosis scores. Methods. A retrospective analysis was conducted
on over 100 patients with chronic hepatitis B or C. Clinical data included SIBO breath test results, FIB-4 scores, liver enzyme
levels (ALT, AST, GGT, ALP) and demographics. Patients were stratified by FIB-4 score (<1.3 vs. >1.3) and SIBO status.
Comparative and multivariate logistic regression analyses were used to assess the predictive value of SIBO positivity after
adjusting for confounders. Results. SIBO prevalence was 38% in patients with low FIB-4 scores and 61% in those with elevated
scores. Notably, a subset with normal FIB-4 values but positive SIBO tests exhibited abnormal liver enzymes, suggesting hidden
pathological activity. Logistic regression showed SIBO positivity to be significantly associated with hepatic enzyme elevation (p
<0.01) independent of FIB-4, age, and gender. Conclusion. SIBO positivity may serve as a novel, independent marker of hepatic
stress in chronic viral hepatitis, complementing traditional fibrosis scores. Prospective studies targeting microbiota modulation
could provide new therapeutic avenues.

Keywords: Small intestinal bacterial overgrowth (SIBO); Viral hepatitis; Hepatitis B virus (HBV); Hepatitis C virus (HCV);

FIB-4 score

ntroduction. Chronic hepatitis B virus (HBV)

and hepatitis C virus (HCV) infections remain a

major global health problem, causing significant
morbidity and mortality. According to the World
Health Organization (WHO), approximately 296
million people are chronically infected with HBV
and 58 million with HCV worldwide, with an
estimated 1.5 million new infections annually
[1]. Despite the introduction of effective antiviral
treatments — including nucleos(t)ide analogues for
HBYV and direct-acting antivirals (DAAs) for HCV
— the burden of advanced liver disease, including
cirrhosis and hepatocellular carcinoma (HCC),
persists. This continued disease progression, even in
patients with viral suppression or clearance, suggests
that factors beyond direct viral injury contribute to
hepatic deterioration [2].

One area of growing research interest is the gut—
liver axis, a bidirectional communication system
linking the gastrointestinal tract and the liver via
the portal circulation, bile secretion, and immune
signaling. This axis plays a central role in metabolic,
inflammatory and immune homeostasis. Disruption
of gut microbial composition (dysbiosis) has been

*e-mail: ghbabayeva@gmail.com

associated with multiple liver conditions, from non-
alcoholic fatty liver disease (NAFLD) to advanced
cirrhosis [3].

SIBO is a distinct form of gut dysbiosis, defined
as an abnormal increase in the number and/or type
of bacteria in the small intestine [4]. Clinically,
SIBO can present with non-specific gastrointestinal
symptoms such as bloating, diarrhea, and abdominal
discomfort, but it can also exist subclinically.
Importantly, SIBO is not merely a gastrointestinal
problem — its systemic effects include increased
intestinal permeability, allowing bacterial products
such as lipopolysaccharides (LPS) to enter the portal
bloodstream and trigger hepatic inflammation [5].

In the setting of chronic viral hepatitis, the gut—
liver axis is especially relevant. Viral injury to the
liver can impair bile acid secretion, alter intestinal
motility, and reduce the gut’s antimicrobial
defenses, creating an environment conducive to
bacterial overgrowth. Conversely, SIBO-related
endotoxemia can exacerbate hepatic inflammation,
potentially accelerating fibrosis progression [6].

Non-invasive fibrosis scoring systems, such
as the FIB-4 index, have become standard tools
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in hepatology practice due to their simplicity
and low cost. These indices, however, primarily
reflect structural changes in the liver rather than
early inflammatory or biochemical stress [7].
Consequently, patients with early-stage disease
may have normal or mildly abnormal fibrosis scores
while already experiencing subclinical liver injury.
This gap underscores the need for complementary
biomarkers that can detect early hepatic stress
before irreversible damage occurs [8].

Emerging evidence from small studies suggests a
link between SIBO and worse clinical outcomes in
liver disease. For example, research in patients with
compensated cirrhosis has shown higher rates of
bacterial translocation and systemic inflammation
among those with SIBO [9]. However, the
relationship between SIBO and early liver injury in
chronic HBV/HCV populations without advanced
fibrosis remains underexplored.

From a clinical standpoint, if SIBO is proven to
be an independent marker of hepatic stress, it could
serve as a target for intervention [10]. Treatments
such as rifaximin, probiotics, dietary modulation, and
prokinetics might not only improve gastrointestinal
symptoms but also reduce hepatic inflammation.
This is especially valuable in regions with limited
access to advanced diagnostic imaging or transient
elastography, where simple breath testing could add
prognostic value.

Aim of the study. The present study was the-
refore designed to investigate two key objectives:
1) to determine the prevalence of SIBO in patients
with chronic HBV or HCV infection, stratified by
FIB-4 fibrosis category, and 2) to assess whether
SIBO is independently associated with elevated
aminotransferase levels, suggesting ongoing hepatic
stress irrespective of fibrosis stage

We hypothesize that SIBO prevalence will be
substantial in this population and that its presence
will correlate with biochemical markers of hepatic
injury, even in those with low fibrosis scores. Con-
firming this hypothesis could have significant im-
plications for patient monitoring, early intervention,
and long-term outcomes.

Material and Methods. Study Design and
Setting. This was a retrospective observational study
conducted at the Department of Gastroenterology at
German Hospital a tertiary referral center serving a
mixed urban and rural population. The study period
spanned from April 2023 to May 2025. The institu-
tional database and electronic medical records were
reviewed to identify eligible patients.

The study adhered to the Declaration of Helsinki
principles and was approved by the Institutional
Review Board (IRB) of Azerbaijan Gastroenterology
and Invasive Endoscopy Society (Approval No:
00123).

Written informed consent was obtained from all
participants prior to data inclusion.

Inclusion Criteria. Patients were eligible if they
met all the following criteria:

Confirmed diagnosis of chronic HBV infection
— defined as the presence of hepatitis B surface
antigen (HBsAg) for more than six months, with or
without detectable HBV DNA.

Confirmed diagnosis of chronic HCV infection —
defined as the presence of anti-HCV antibodies and
detectable HCV RNA on polymerase chain reaction
(PCR) testing.

Age>18 years.

Availability of complete biochemical and hema-
tological data necessary for FIB-4 index calculation
(AST, ALT, platelet count, age).

Completion of a lactulose hydrogen breath test for
SIBO diagnosis within three months of laboratory
testing.

Exclusion Criteria. Patients were excluded if
they had:

Evidence of decompensated cirrhosis (ascites,
hepatic encephalopathy, variceal bleeding).

Known hepatocellular carcinoma.

Significant alcohol consumption (>30 g/day for
men, >20 g/day for women).

Recent antibiotic, probiotic, or prokinetic use
within four weeks prior to breath testing.

Prior gastrointestinal surgery affecting the small
intestine (exceptappendectomy or cholecystectomy).

Co-infection with HIV or other chronic liver
diseases (autoimmune hepatitis, Wilson’s disease,
primary sclerosing cholangitis, primary biliary
cholangitis).

Data Collection and Variables. Demographic
and clinical data were extracted from the medical
records:

Demographics: age, sex, body mass index (BMI).

Liver-related data: ALT, AST, platelet count,
FIB-4 index, HBV DNA or HCV RNA viral load,
antiviral therapy status.

Fibrosis category: FIB-4 <1.3 (low fibrosis risk)
vs >1.3 (intermediate/high risk).

SIBO diagnosis: based on lactulose hydrogen-
breath test results.

Lactulose Hydrogen-Breath Testing. All patients
underwent standardized breath testing according to
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the North American Consensus guidelines. The test
was considered positive if either hydrogen criteria
were met.

Primary Outcomes. Association between SIBO
positivity and elevated liver enzymes (ALT >40
U/L and/or AST >40 U/L), independent of fibrosis
category.

Secondary Outcomes

Prevalence of SIBO stratified by FIB-4 category.

Association between SIBO and demographic/
laboratory parameters.

Statistical Analysis. Data were analyzed using
SPSS version 26.0 (IBM Corp., Armonk, NY, USA).
Continuous variables were expressed as mean +
standard deviation (SD) or median (interquartile
range, IQR), depending on data distribution, which
was assessed using the Shapiro—Wilk test. Categori-
cal variables were presented as frequencies and per-
centages. Between-group comparisons were perfor-
med using the Student’s t-test or Mann—Whitney U
test for continuous variables, and the chi-square test
or Fisher’s exact test, as appropriate, for categorical
variables.

The prevalence of SIBO between FIB-4 cate-
gories (<1.3 vs. >1.3) was compared using the chi-
square test. To determine the independent asso-
ciation between SIBO positivity and elevated liver
enzymes (ALT/AST above the upper limit of nor-
mal), multivariate logistic regression analysis was
performed. The model was adjusted for potential
confounders including age, sex, and FIB-4 score.

Odds ratios (ORs) with 95% confidence intervals
(CIs) were calculated. A two-tailed p-value <0.05
was considered statistically significant. All statis-
tical analyses were conducted using SPSS software
(version 26.0; IBM Corp., Armonk, NY, USA).

Results. Baseline Characteristics. A total of 112
patients met the inclusion criteria, with a mean age
0f'49.6+11.8 years. Of these, 58 (51.8%) were male
and 54 (48.2%) were female. HBV infection was
present in 63 (56.3%) patients, while 49 (43.7%)
had HCV infection. The mean FIB-4 score for the
cohort was 1.54+0.72. The baseline demographic
and clinical characteristics of the study population
are presented in Tab. 1.

Table 1

Summarizes the baseline demographic and clinical characteristics of the study population

Characteristic Total (n=112) HBYV (n=63) HCV (n=49)
Age (mean+SD) 49.6+11.8 48.9+12.1 50.5+11.4
Sex — male, n (%) 58 (51.8%) 34 (54.0%) 24 (49.0%)
Sex — female, n (%) 54 (48.2%) 29 (46.0%) 25 (51.0%)
FIB-4 (mean+SD) 1.54+0.72 1.48+0.70 1.61+0.75

SIBO Prevalence. Overall, 61 patients (54.5%)
tested positive for SIBO. The prevalence was sig-
nificantly higher in patients with elevated FIB-4
scores (>1.3) compared to those with low scores
(<1.3) (61% vs. 38%, p=0.01).

Notably, 14 patients (12.5%) with normal FIB-4

scores were SIBO positive, but had elevated liver
enzymes, indicating possible subclinical hepatic in-
jury undetected by fibrosis scoring. The distribution
of SIBO prevalence according to FIB-4 categories
is shown in Tab. 2, relationship between FIB-4 and
ALT by SIBO status are presentse in Fig. 1.

Table 2
Prevalence of SIBO according to FIB-4 groups
FIB-4 group SIBO positive (n, %) p-value
<1.3 (n=54) 21 (38%) 0.01 (significant)
>1.3 (n=58) 35 (61%) Reference
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Fig. 1. Relationship Between FIB-4 and ALT by SIBO Status (Relationship between FIB-4 score and ALT levels
stratified by SIBO status. Both groups show overlapping distributions across the FIB-4 range; however,
ALT values tend to be higher among SIBO-positive patients compared with SIBO-negative patients).

Logistic regression analysis demonstrated that
SIBO positivity was independently associated with
elevated ALT/AST levels (OR: 2.87; 95% CI: 1.34—
6.15; p<0.01) after adjusting for FIB-4 score, age,

and gender.

FIB-4 remained a significant predictor (OR: 3.12;

95% CI: 1.45-6.69; p=0.004). Importantly, neither
age nor sex (male vs. female) showed a significant
association with elevated liver enzymes, indicating
that the predictive role of SIBO was independent of
gender distribution. The results of the multivariate
logistic regression are presented in Tab. 3.

Table 3

Multivariate analysis for association with elevated liver enzymes

Variable OR 95% CI p-value
SIBO positivity 2.87 1.34-6.15 <0.01 (significant)
FIB-4>1.3 3.12 1.45-6.69 0.004 (significant)
Age 1.02 0.98-1.05 NS (p>0.05)
Sex (male vs. female) 1.10 0.75-1.65 NS (p>0.05)

Liver Enzyme Levels. The mean serum levels of liver enzymes in the overall cohort are summarized in
Tab. 4, ALT and AST levels by SIBO status are presents in Fig. 2 and 3.

Table 4
Mean levels of liver enzymes (overall cohort)
Parameter Mean £+ SD Normal values
ALT (U/L) 52.4£18.7 <40
AST (U/L) 47.9+16.5 <40
GGT (U/L) 68.2425.3 <55
ALP (U/L) 104.6+£30.2 40-120
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Fig. 2. ALT Levels by SIBO Status (Distribution of ALT levels in patients with and without SIBO.
Median ALT was higher in the SIBO-positive group (=52 U/L) compared to the SIBO-negative group (=41 U/L).
The interquartile range is also shifted upward in SIBO-positive patients, indicating generally higher
ALT values, although there is overlap between the groups).

601

50

40

AST (U/L)

30r

20} o

8
o]

SIBO Positive

SIBO Negative

Figure 3. AST Levels by SIBO Status (Distribution of AST levels in patients with and without SIBO.
The SIBO-positive group shows a higher median AST (~48 U/L) and wider interquartile range compared to
the SIBO-negative group (~36 U/L). Outliers were observed in the SIBO-negative group, but overall
AST levels were consistently higher among SIBO-positive patients).

When stratified by FIB-4 index, SIBO prevalence
was:
FIB-4 <1.3 (low fibrosis risk): 38% (n=19 of 50
patients)

FIB-4 >1.3 (intermediate/high fibrosis risk): 61%
(n=42 of 62 patients)

The difference was
(p=0.01).

Association Between SIBO and Elevated Liver
Enzymes. Among patients with low FIB-4 (<1.3),
37.8% (n=14 of 37) of SIBO-positive individuals

statistically significant

had elevated ALT or AST, compared to 13.5% (n=5
of 37) in SIBO-negative patients (p=0.02).

In the high FIB-4 group (>1.3), elevated liver
enzymes were common in both SIBO-positive and
SIBO-negative groups, though slightly higher in the
former (81% vs 68%, p=0.19).

Summary of Key Findings

SIBO was present in over half of patients with
chronic HBV or HCV.

SIBO prevalence was significantly higherin
patients with higher fibrosis scores.
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Even in patients with low fibrosis risk, SIBO was
linked to elevated liver enzymes.

Multivariate analysis confirmed that SIBO was
an independent predictor of hepatic stress markers.

Discussion. In this retrospective study of 112
patients with chronic hepatitis B or C, we found that
SIBO was present in more than half of the cohort
and was significantly associated with elevated liver
enzymes, even in patients with low fibrosis risk based
on the FIB-4 index. Importantly, multivariate logistic
regression confirmed that SIBO was an independent
predictor of hepatic stress, with an odds ratio of 2.87
after adjusting for potential confounders [11].

Our findings align with earlier research demons-
trating that gut dysbiosis and bacterial overgrowth
are common in patients with chronic liver disease.
Bajaj et al. reported that patients with cirrhosis have
profound alterations in gut microbiota composition,
including overrepresentation of pathogenic bacteria
and reduction in beneficial commensals [12].
However, most previous studies have focused on
advanced liver disease or cirrhosis, whereas our
work emphasizes a broader spectrum, including
patients with minimal or no fibrosis [13]. Ponziani
et al. showed that SIBO was present in 47% of pa-
tients with compensated cirrhosis and was associ-
ated with increased systemic inflammation [13].
Our higher prevalence (54.5%) likely reflects diffe-
rences in study population (including earlier-stage
disease) and diagnostic methodology. While many
studies have used glucose breath tests, we em-
ployed lactulose hydrogen—breath testing, which
may detect distal small intestinal overgrowth more
effectively [14].

The gut-liver axis plays a pivotal role in the bidi-
rectional relationship between intestinal microbiota
and hepatic function. SIBO leads to increased
intestinal permeability ("leaky gut"), LPS and
other bacterial products into the portal circulation
[15]. This triggers Kupffer cell activation,
hepatic inflammation, and potentially accelerates
fibrogenesis through stellate cell activation [16].

In chronic HBV and HCV infections, several fac-
tors may predispose to SIBO:

Impaired bile acid secretion due to hepatocellular
injury, reducing antimicrobial activity in the small
intestine.

Altered intestinal motility secondary to inflam-
mation, antiviral medications, or metabolic changes.

Immune dysregulation inherent to chronic viral
infections, which may reduce mucosal defense me-
chanisms.

Our observation that SIBO is linked to hepatic
stress even in patients with low fibrosis scores sug-
gests that inflammatory injury can precede structu-
ral fibrosis [17]. This supports the hypothesis that
microbiota-related factors contribute to liver dama-
ge early in the disease course.

Clinical Implications. Froma clinical perspective,
these findings suggest that SIBO screening may have
value beyond symptom management. Identifying
SIBO in patients with chronic HBV or HCV (par-
ticularly those with low FIB-4 scores) could help
detect individuals at risk for ongoing hepatic in-
flammation despite minimal fibrosis.

Interventions targeting the gut microbiota, such
as non-absorbable antibiotics (e.g., rifaximin), pro-
biotics, prebiotics, dietary adjustments and prokine-
tic agents, have shown promise in modulating gut
microbiota and reducing systemic inflammation in
liver disease. While most of the evidence comes
from cirrhotic populations, our results highlight a
potential role for such strategies in earlier stages of
viral hepatitis [18].

Strengths of the Study

Inclusion of both HBVand HCV patients, ref-
lecting real-world heterogeneity.

Use of standardized North American Consensus
criteria for breath testing.

Adjustment for confounding variables in multi-
variate analysis.

Focus on early-stage disease, filling a gap in
existing literature.

Limitations.  Several
acknowledged:

Retrospective design — susceptible to selection
bias and missing data.

Single-center study — limits generalizability to
broader populations.

Breath testing, while non-invasive and widely
used, may have false positives due to rapid intestinal
transit or other factors.

The cross-sectional nature of the study precludes
determining causality between SIBO and hepatic
injury.

We did not assess gut microbiota composition
via sequencing, which could provide more granular
mechanistic insights.

Future Directions. Prospective, longitudinal stu-
dies are needed to clarify whethe SIBO treatment
in chronic viral hepatitis can reduce hepatic inflam-
mation and slow fibrosis progression. Additionally,
integrating microbiome sequencing, bile acid pro-
filing, and intestinal permeability testing could

limitations must be
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deepen our understanding of the gut—liver interplay
in this population. Randomized controlled trials
comparing standard antiviral therapy alone versus
antiviral plus microbiota-targeted therapy would be
particularly informative.

Conclusion. In this study, we demonstrate that
SIBO is highly prevalent in patients with chronic he-
patitis B or C and is independently associated with
elevated liver enzymes, even in individuals with
low fibrosis scores. These findings underscore the
importance of considering gut microbiota-related
factors as contributors to hepatic stress early in the
disease course.

Incorporating SIBO screening into the routine
evaluation of chronic viral hepatitis patients, es-
pecially those with unexplained biochemical ab-
normalities, may improve early risk stratification
and guide targeted interventions. By recognizing
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XULASO

XRONIKI VIRAL HEPATITDO MUSTOQIL RiSK GOSTORICISi KiMI NAZIK
BAGIRSAQ BAKTERIYALARININ COXALMASI: “BAGIRSAQ-QARACIYOR”
OXUNUN PATOFiZYOLOGIYASINDAN ANLAYISLAR

2Hasanov R.A., *Abdullayeva E.C., *Babayeva G.H.
!German Hospital, Qastroenterologiya va endoskopiya sébasi, Baki, Azarbaycan;
2Azarbaycan Doviat Hokimlori Tokmillasdirmo Institutu, Terapiya kafedrasi, Baki, Azarbaycan;
S[stanbul NS Klinik, Qastroenetrologiya va endoskopiya sébasi, Baki, Azarbaycan

Aktualliq. Xroniki viral hepatit biitiin diinyada qaraciyarlo bagl xostolonmo vo 6liim hallarinin aparici sobobi olaraq qalir.
FIB-4 indeksi kimi ononovi fibroz qiymetlondirmo sistemlori risk tobogolosmasi {iglin genis istifado olunur, lakin subklinik
qaraciyor zodosini agkar eds bilmir. Artan dolillor “bagirsaq-qaraciyar” oxu vasitasilo qaraciyar xostoliyinin iroalilomosindo
bagirsaq disbiozunu, xiisusan do nazik bagirsaq bakteriyasinin ¢oxalmasini (SIBO) gdstorir. Maqsad. Xroniki viral hepatiti
olan xastolords SIBO-nun ononavi fibroz skorlarindan kenarda qaraciyar xastsliyinin siddati ilo miistaqil sokilds alagali olub
olmadigini aragdirmaq. Material vo metodlar. Xroniki hepatit B vo ya C olan 100-don artiq xasto lizorinds retrospektiv tohlil
aparilmigdir. Klinik molumatlara SIBO nofas testinin naticalori, FIB-4 ballari, qaraciyar fermentlorinin soviyyalori (ALT, AST,
GGT, ALP) vo demogqrafik molumatlar daxildir. Xostolor FIB-4 bal1 (<1,3-0 qars1 >1,3) vo SIBO statusu ilo toboagolosdirilib.
Miiqayisali vo ¢oxdayisenli logistik reqressiya tohlillori {iglin diizolis edildikdon sonra SIBO pozitivliyinin prognozlasdirict
dayarini giymatlondirmak ii¢iin istifade edilmisdir. Noticalor. FIB-4 gostoricilori asagi olan xastalords SIBO yayilmas1 38%,
yiiksok ballar1 olanlarda iso 61% toskil etmigdir. Xiisusilo, normal FIB-4 doyorlori olan, lakin miisbot SIBO testlori olan bir
alt dostds anormal qaraciyar fermentlori niimayis etdirilir, bu da gizli patoloji aktivliyi gostorir. Logistik reqressiya SIBO
pozitivliyinin FIB-4, yas vo cinsdon asili olmayaraq qaraciyar fermentinin yiiksolmasi (p<0,01) ilo shamiyyatli deracads slaqgali
oldugunu gostordi. Yekiin. SIBO pozitivliyi enonovi fibroz skorlarmi tamamlayan xroniki viral hepatitdo qaraciyar stressinin
yeni, miistoqil markeri kimi istifads edilo bilor. Mikrobiota modulyasiyasini hadafloyan perspektiv todqiqatlar yeni terapevtik
yollar tomin eds bilar.

Acar sozlor: nazik bagirsaq bakteriyasinin ¢oxalmasi (SIBO), viral hepatit, hepatit B virusu (HBV), hepatit C virusu (HCV),
FIB-4

PE3IOME

M3BbITOYHBIA BAKTEPUAJBHBIN POCT B TOHKOM KHINIEYHUKE KAK
HE3ABUCHUMBbBII HHIAUKATOP PUCKA XPOHUUYECKOI'O BUPYCHOI'O TEITATHUTA:
B31JIs11 HA TIATO®U3UOJOI'NIO OCH «k KNIHEYHUK-IIEYEHb»

2T'acanoB P.A., *Adonyanaesa J./[ k., ’badaeBa I'.I'.

'German Hospital, omoenenue cacmposnmeponozuu u snoockonuu, baky, Azepboaiiosxrcan;
2Azepbaiioxcancruil I'ocyoapemeennviii Huemumym Ycosepuencmeosanust Bpaueti umenu A.Anuesa,
kagedpa mepanuu, baxy, Azepdatioxcan,

S[stanbul NS Klinik, omoenenue cacmposnmeponoauu u snoockonuu, baxy, Azepbatiovncan

BBenenue. XpOHUUECKHH BHUPYCHBIM TEMATHT OCTACTCS BEAYIEH MPUUYMHONW 3a00JeBAEMOCTH U CMEPTHOCTH, CBSI3aHHBIX
¢ 3a00JIeBaHUSIMH TICYCHU, BO BCeM MUpe. TpaaullMOHHBIC CUCTEMBI OllcHKH (hubpo3a, Takue kak mHAekc FIB-4, mmpoko
HCIOJB3YIOTCSA ISl CTpaTH(UKAIMU PUCKA, HO MOTYT HE BBISBIISATh CYOKIIMHHUCCKOC IMOpPaKCHUE IMeYeHU. Bce Oobiie
JaHHBIX CBHUJACTEIILCTBYET O POJIU }II/IC6aKTepI/IO3a KUIICYHUKA, B HaCTHOCTU CHUHJApOMaA I/136I)ITO‘IHOFO 6aKTepI/IaJ'H)HOFO pocta
B ToHKOM Kkumieunnke (SIBO), B mporpeccupoBaHuy 3a00eBaHuUs NIEYCHH YePe3 0Ch «KHUIIEYHUK—TIeueHby. Lleb. BeIsICHUTD,
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CyllecTBOBaHME He3aBHCUMOH cBsizu SIBO ¢ TsbkecThio 3a00sieBaHMsI TEYEHH y IMAIMEHTOB C XPOHUYECKUM BUPYCHBIM
renaTuTOM, IOMUMO TPAIUIIMOHHBIX MMOKa3areneil ¢puopo3a. MaTepuaa U MeTobl. bbUT MPOBEIEH PETPOCTIEKTUBHBIN aHAN3
6omnee 100 marmeHToB ¢ XpoHUYecKuM rernatutoM B u C. Knnandeckre naHHBIC BKIIOYATIN PE3yNbTaThl JBIXaTEIBHOTO TeCTa
Ha SIBO, nnnekcel FIB-4, yposan neuenounsix pepmentos (AJIT, ACT, I'TT, LI®) u nemorpaduueckue nannbie. [lammeHTH
6butn crpatuduposansl no nanekcy FIB-4 (<1,3 nporus >1,3) u cratycy SIBO. [Ins OLleHKHM NPOrHOCTHYECKOH IEHHOCTH
MOJIOXKUTEIBHOTO pe3yibraTa Tecta Ha SIBO mociie Koppekuuu ¢ yu4eToM KOoH(ayHAepoB HCIOJIB30BAJICS CPaBHUTEIbHBIN
U MHOTO(AKTOPHBII JIOTUCTUYECKHH perpecCMOHHbIN aHanu3. PesynbraTtbhl. Pacnpoctpanennocts SIBO cocraBmna 38%
y TMaIMeHTOB C HU3KUMHU nokazaressiMu FIB-4 u 61% y manueHToB ¢ MOBBILICHHBIMHU TTOKa3aTensmu. [IpumeuarensHo, 4To
y TOATPYIIBI TMAIHEHTOB C HOpMalbHBIMH Tokazaremsmu FIB-4, Ho momoxwurtensHpiMu TecTamMu Ha SIBO Habxromanmchk
OTKJIOHEHUSI B aKTUBHOCTH ITEYEHOYHBIX (DEPMEHTOB, UTO yKa3bIBACT HA CKPBITYIO ITATOJIOTHYECKYIO aKTUBHOCT. JlorncTrdeckas
perpeccusi okasana, 4To MOJOKUTEIbHbIN pe3yabTar Tecta Ha SIBO 10cTOBEPHO CBsI3aH € MOBBIILIEHUEM YPOBHS IEUEHOYHBIX
¢depmenToB (p<0,01) mezaBucumo ot FIB-4, Bo3pacta u mnona. 3akarodenue. [lonoxxuTenbHbIi pe3ynpTar Tecta Ha SIBO
MOJKET CJIy’)KUTh HOBBIM HE3aBHCHMBIM MapKepoM MEYEHOYHOTO cTpecca MpHU XPOHHUYECKOM BHPYCHOM TeHaTHTe, TOTOJIHSASA
TpaJAULMOHHbIE NoKa3aTeau (Guopo3a. IIpocrieKTHBHBIE HCCIICNOBAHNUS, HANIPABICHHBIE HA MOIYJIALHIO MUKPOOUOTBHI, MOTYT
OTKPBITH HOBBIE TEPATIEBTUUECKHE BOZMOXKHOCTH.

KaroueBbie c10Ba: W30BITOYHBIN OaKTEpHATBHEIA pOCT B TOHKOM Kumiedanke (SIBO), BUpycHBIH TenaTut, BUpycC renaruta B
(HBV), Bupyc renarura C (HCV), FIB-4.

Redaksiyaya daxil olub: 19.10.2025
Capa tovsiya olunub: 13.11.2025
Roygi: tii.e.d. N.A.Faracova
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«BOOTSTRAP» YANASMASININ NORMO- VO HIPERPROLAKTINEMIYA
UCUN VIRTUAL MODELLORIN YARADILMASINDA TOTBIQI

ISiikiirov S.D.*,” *Mirzazada V.A.
!Avropa Beynalxalq Hospital, Baku, Azerbaijan;
20.Oliyev adina Azarbaycan Déviat Hakimlori Tokmillosdirma Institutu,
Terapiya kafedrasi, Baki, Azarbaycan

Bu tadqigat, malumatlarin empirik paylanmasina asaslanaraq statistik modellor yaratmaga imkan veran "bootstrap" metodunun
normo- va hiperprolaktinemiya iigiin virtual modellorin yaradilmasinda tatbigina hasr olunub. Tadqiqgatin maqsadi bu yanagsmanin
forgli qruplarda, xiisusen do normoprolaktinemiya, hipofiz adenomasi olmayan hiperprolaktinemiya, mikroprolaktinoma vo
makroprolaktinoma qruplarinda neca totbiq olundugunu arasdirmaqdir. Material vo metodlar. Todqiqatda normoprolaktinemiya,
hipofiz adenomasi olmayan hiperprolaktinemiya, mikroprolaktinoma vo makroprolaktinoma qruplarinda olan xastolordon
toplanan molumatlar osas alinaraq virtual modellor yaradilmisdir. Hor bir modelin gender vo komiyyat xiisusiyyatlori nozors
alinaraq statistik analiz aparilmigdir. Naticalor. Tadqiqatin naticalari gdstordi ki, virtual modellar real qruplarla miiqayiseda
ohomiyyoatli forqlor géstormir. Lakin, prolaktinemiya ilo badon ¢okisi, boy, badon kiitlo indeksi, bel gevrasi vo arterial tozyiq
arasinda miioyyan olagolor askar edilmisdir. Homginin, hipofiz—qalxanabonzor vozi sistemi hormonlari ilo prolaktinemiya
arasindaki olagolor do forqli modellords doyisir. Yekun. Bu todqiqat, "bootstrap" yanagmasinin klinik vo statistik modellogdirmo
iiclin effektiv bir alot oldugunu vo bu yanasmanin miixtolif prolaktinemiya qruplariin xiisusiyystlorini daha doqiq tohlil etmoyo
imkan verdiyini gostordi.

Acar sozlar: “bootstrap” yanagmasi, hipofizadenomasi, normo- va hiperprolaktinemiya, virtual modellar, statistik modellasdirma

979-cu ildo Bradley Efron torofindon toklif

edilmis "bootstrap" metodu bir ¢ox totbiqi tod-

giqatcilar torofindon "Monte Carlo" metodu
kimi qobul edilir [1]. "Bootstrap" yanagmasinin asas
prinsipi ondan ibaratdir ki, malumatlarin real pay-
lanmasini1 empirik olaraq — yoni niimunodo miisa-
hido olunan verilonlorin boélgiisiine asaslanaraq
— yaxinlagdirmaq miimkiindiir. 9slinds, empirik
paylanma todqiqat¢inin modeldon konar, molumat-
larin haqiqi paylanmasi barado malik oldugu yegana
molumat monboyini toskil edir. Ideoloji baximdan
"bootstrap" yanasmasi, todqigat¢ini maraqlandiran
statistikalarin toqribi paylanmasinin malumatlarin
haqiqi paylanmasina yaxinlasdirilmasini nozords
tutur vo bu mogsadlo simulyasiya tisullarindan isti-
fado olunur [1, 2]. Sads desok, "bootstrap" metodu
baslangic nlimunadon geri qaytarmali sokildo tokrar-
lanan se¢gmolor apararaq ¢oxsayli "siini niimunalor"
yaradir vo bu yolla imumi toplama "yalan¢1" sokildo
bonzomoyo imkan verir [3].

Bootstrap-segmo — bu, baslangic se¢madon
cokilmis tokrarlar1 olan psevdose¢gmadir, basqa soz-
lo, bootstrap se¢mosindo baslangic se¢gmonin eyni
miisahidasi bir ne¢o dofo tokrar oluna bilar [3]. Miia-
sir tadgiqatlarda bootstrap yanagmasi genis sokildo
totbiq olunur [4-12].

Bu tadqiqatin maqsadi normo- vo hiperpro-
laktinemiyanin virtual modellorinin qurulmasin-

*e-mail: drsamirshukur@gmail.com

da "Bootstrap" yanagmasinin totbiqini arasdirmaq
olmusdur.

Material vo metodlar. Modellorin hazirlanmasi
liclin osason 4 xosto qrupu miloyyon edilmisdir:
normoprolaktinemiya qrupu, hipopiz adenomasi
olmayan hiperprolaktinemiya qrupu, hipofizin
mikroadenomasi olan hiperprolaktinemiya vo hi-
pofizin makroadenomasi olan hiperprolaktinemiya
qrupu.

Gostarilon qruplarin ilkin xtisusiyyatlori:

Normoprolaktinemiya qrupu (n=26; qadin — 16;
kisi — 10);

Hipofiz adenomas1 olmayan hiperprolaktinemiya
qrupu (n=13; qadin — 8; kisi — 5);

Mikroprolaktinoma qrupu (n=60; gadin — 55; kisi
=5);

Makroprolaktinoma qrupu (n=53; qadin — 29;
kisi — 24).

Qruplarin  klinik-antropometrik vo hormonal
xUsusiyyatlori “Naticolor vo onlarin miizakirasi”
bolmasindo toqdim olunacagq.

Pasiyentlorin boyu sm-ls, badon ¢okisi iso kg-la
Olclilmiisdiir. Bodon kiitlo indeksi standart diiriist
izro [13] hesablanmis vo kg/m? ilo ifado olunmusdur.

Hipofiz adenomasimin o6lgiilori Kontrasthh Mag-
nit Rezonans Tomogqrafiya (MRT) Siemens aera
1,5 Tesla gapali cihazinda aparilmagqla toyin olun-
musdur.
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Prolaktin saviyyalari Tosoh CL 1200 sirkatino
moxsus analizatorda (istehsal¢1 6lko: Yaponiya) vo
mivafiq reaktivlorindon istifado olunaraq miioyyon
edilmisdir. ©ldo olunan naticolor ng/ml ilo ifads
olunmusdur. Prolaktin soviyyesinin qadinlarda 25
ng/ml-don, kisilords iso 20 ng/ml-don asagi olmasi
normal gostarici kimi qobul olunmusdur, bu da oksor
todqiqatcilar torofindon toklif olunan doyorlordir
[14-17].

Tireostimullagdirict hormonun saviyyasi 0,4—4,0
mVt/L intervalinda oldugda normal hesab olun-
musdur [18]. Sorbast tiroksin gdstaricilori ng/dL ilo,
sorbast triiodtironin gostaricilori iso pmol/L ils ifads
olunmusdur.

Todqigatlarimizda statistik modellosdirmonin
totbiqi zorurati, nozordon kegirilon 4 xasto qrupun
komiyyat vo gender torkibindaki shomiyyatli forqlor
vo kigik qruplardaki korrelyasiyalar haqqinda
monali malumatlarin aldo edilmasinin ¢atinliyi ilo
olagodar olmusdur.

Adaton, bootstrap-se¢molorin hocmi ilkin segmo-
don bdyiik olmur [3, 12]. Bizim modelds iss “boot-
strap” metodunun osas ideyasi istifads olunmus,
lakin se¢gmo formalasdirilmasi liclin torafimizdon
hazirlanan yanagmadan istifado edilmisdir.

Dord modelin hor birinin hazirlanmasi zamani
(normoprolaktinemiya qrupunun statistik modeli,
hipofiz adenomas1 olmayan hiperprolaktinemiya
qrupunun statistik modeli, mikroprolaktinoma qru-
punun vo makroprolaktinoma qrupunun statistik
modeli) asagidaki mocburi sortlors riayat olunmus-
dur:

Biitiin modellogdirilon qruplarinin sayr eynidir
va 120-yo borabordir;

Biitiin modellogdirilon qruplarinin gender torkibi
eynidir vo har birinin 60 gadin va 60 kisi toskil edir.

Golacakda garisiqligin garsisini almaq mogsadila,
ilkin (haqiqi) qruplar asagidaki kimi adlandirila-
caqdir: “real normoprolaktinemiya qrupu” (Real 1);
“real hipofiz adenomasi olmayan hiperprolakti-
nemiya qrupu” (Real 2), “real mikroprolaktinoma
grupu” (Real 3) vo “real makroprolaktinoma qru-
pu” (Real 4). Modellosdirmo noticosindos yaradilan
gruplar iso “modellosdirilmis normoprolaktinemi-
ya qrupu”’ (Virtual 1), “modellosdirilmis hipofiz
adenomas1 olmayan hiperprolaktinemiya qrupu”
(Virtual 2), “modellosdirilmis mikroprolaktinoma
qrupu” (Virtual 3), “modellagdirilmis makropro-
laktinoma qrupu” (Virtual 4) kimi adlandirilacaq.

Statistik analiz zaman1 gostoricinin orta dayari,
standart konarlagsma, orta xota [19], hamginin asagi
va yuxart 95% etimad intervali (CI) [20] miioyyon-

losdirilmisdir. Todqgiqatin miixtalif noqtolorindo
(miialico baglanmasindan avval vo sonra) prolaktine-
miya noticolori vo hipofiz adenomasiin oSlgiilori
arasinda miiqayise aparmaq ti¢iin alagali niimunalor
izra Student t-testindon [21] istifado edilmisdir.

Hesablamalar zamani, faizi ifado edon gosto-
ricilorls isloyarkon miivafiq faiz, faiz sohvi vo faiz
sohvinin asag1 vo yuxari 95% CI miioyyonlosdirildi
[22]. Faizlorin miigayisasi Fisher iisulu ilo aparildi
[23]. Prolaktinemiya ilo antropometrik, klinik vo
hormonal gostaricilor arasindaki qarsiligli slagonin
tohlili korrelyasiya vo reqressiya analizlori vasitosilo
apartlmisdir [24, 25].

Naticolor vo miizakira. Modellagdirma totbiq
olunarkon cavablandirilmasi vacib olan asas sual —
statistik modelin ilkin materiala uygun olub-olma-
masidir.

Real normoprolaktinemiya qrupunda prolaktinin
orta soviyyosi 12,40 (95% CI 10,278; 14,524) ng/
mL olmusdur. Virtual 1 normoprolaktinemiya qru-
punda iso bu gostarici 12,0 (95% CI 11,08; 12,97)
ng/mL toskil etmisdir. Qruplar arasindaki forqlor
statistik olaraq oshomiyyatli olmamisdir (p>0,05).

Prolaktinin orta saviyyasi Real 2 vo Virtual 2
gruplarinda uygun olaraq 44,7 ng/ml (95% CI:
20,66—68,72) vo 48,6 ng/ml (95% CI: 40,41-56,86)
toskil etmisdir (p > 0,05). Real 3 vo Virtual 3 qrup-
larinda bu gostorici 145,8 ng/ml (95% CI: 123,16—
168,54) vo 162,8 ng/ml (95% CI: 144,43—-182,20)
olmusdur (p>0,05). Real 4 vo Virtual 4 qruplarin-
da iso orta prolaktin saviyyesi miivafiq olaraq 747,1
ng/ml (95% CI: 357,82-1136,43) vo 798,0 ng/ml
(95% CI: 516,07-1079,99) olmusdur (p>0,05).

Hor bir real qrupun onun virtual analoqu ilo
miigayisoli tohlili gdstormisdir ki, yas, boy, badon
¢okisi, bodon kiitlo indeksi, bel c¢evrasi, bel/
boy indeksi, sistolik vo diastolik arterial tozyiq
gostoricilori, eloco do hipofiz—qalxanabanzor vozi
sistemi hormonlarinin soviyyoalori real vo miivafiq
virtual qruplar arasinda (Real 1/Virtual 1; Real 2/
Virtual 2; Real 3/Virtual 3; Real 4/Virtual 4)
statistik cohatdon ohomiyyatli forq géstormomisdir.

Virtual 1, Virtual 2, Virtual 3 vo Virtual 4
gruplarinin malumatlarinin tohlili prolaktinemiya
ilo boy arasinda statistik cohotdon ohomiyyatli qar-
siligh slagonin mdveudlugunu askar etmisdir. Vir-
tual 1 qrupunda bu olago monfi xarakter dasiyir:
=0,20; p<0,05. Hiperprolaktinemiyanin olmasi
kaskin sokilds slagonin xarakterini doyisir — Virtu-
al 2 grupunda o, miisbat olur (r=+0,38; p<0,001) vo
bu tendensiya Virtual 3 (r=+0,28; p<0,01) vo Virtu-
al 4 (r=+0,21; p<0,05) qruplarinda da davam edir.
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Hiperprolaktinemiyanin olmasit vo ya olma-
mas1 prolaktinemiya ilo badon ¢okisi arasindaki
olagonin xarakterino tosir etmomisdir. Biitiin 4
grupda bu garsiliqli alags statistik cohotdon ohomi-
yyatli vo miisbot olmugdur. Belo ki, Virtual 1
grupunda r=+0,21; p<0,05, Virtual 2 qrupunda
r=+0,45; p<0,001, Virtual 3 qrupunda r=+0,25;
p<0,01, Virtual 4 qrupunda iso r=+0,27; p<0,05
toskil etmisdir.

Prolaktinemiya ilo badan kiitls indeksi arasinda-
k1 qarsiligli alago biitiin 4 qrupda miisbat olmusgdur.
Bu olago Virtual 1 qrupunda statistik cohotdon
ohamiyyatli olub (r=+0,36; p<0,001), eyni sokilda
Virtual 2 qrupunda da (r=+0,36; p<0,001). Vir-
tual 3 qrupunda iso bu qarsiliqhh olago statistik
ohomiyyotini itirmisdir (r=+0,15; p>0,05), eyni
halda Virtual 4 qrupunda da (r=+0,17; p>0,05).

Prolaktinemiya ilo bel ¢evrasi arasindaki gar-
siligh olago miisbot xarakter dasiyib. Virtual 1
grupunda r=+0,18; p<0,05, Virtual 2 qrupun-
da r=+0,25; p<0,01, vo Virtual 3 qrupunda iso
r=+0,33; p<0,001 olmusdur. Virtual 4 qrupun-
da iso bu olaqo statistik ohomiyyatini itirmisdir:
r=10,11; p>0,05.

Virtual 1 qrupunda prolaktinemiya ilo «bel
cevrasi/boy» indeksi arasinda giiclii qarsiliqh
olago mdévcud olub (r=+0,25; p<0,01). Virtu-
al 2 qrupunda iso bu olago «itmisdir»: r=+0,12;
p>0,05. Virtual 3 qrupunda bu slago yenidon or-
taya ¢ixmisdir: r=+0,27; p<0,01, Virtual 4 qru-
punda iso yena do statistik oshomiyyati itirmisdir:
r=10,04; p>0,05.

Virtual 1 qrupunda prolaktinemiya ilo diasto-
lik arterial tozyiq arasinda maonfi, statistik cohat-
don ohomiyyatli qarsiligh alago (r=—0,18; p>0,05)
olmusdur. Homginin, prolaktinemiya ilo sistolik
arterial tozyiq arasinda monfi qarsiligl slaqo (r=—
0,14; p<0,05) movcud olmusdur, lakin bu olago
zaruri statistik shomiyyat doracasine ¢atmamisdir.

Virtual 2 qrupunda voziyyot koskin sokildo
doyismisdir: prolaktinemiya ilo arterial tozyiq
(hom sistolik, hom do diastolik) arasinda garsiliql
olago miisbot xarakter almisdir. Sistolik tozyiq
iclin r=+0,47 va p<0,001, diastolik tozyiq li¢iin
1so r=+0,17 vo p>0,05 olmusdur.

Virtual 3 qrupunda iss prolaktinemiya ilo ar-
terial tozyiq arasindaki olaqo statistik cohotdon
ohomiyyatli olmamisdir: sistolik arterial tozyiq
ictin r=+0,11 vo p>0,05, diastolik arterial tozyiq
iglin iso r=+0,06 vo p>0,05 olmusdur.

Virtual 4 qrupunda prolaktinemiya ilo sistolik
arterial tozyiq arasinda statistik cohotdon ohomiy-
yotli miisbot qarsiligh slago miisahido olunmusdur
(r=+0,28 vo p<0,01), eyni zamanda bu gdstaoricilor
arasinda misbot, lakin statistik ohomiyyot qa-
zanmayacaq doracodo qarsiliqh slago do mdveud
olmusdur (r=+0,15 vo p>0,05).

Virtual 1 qrupunda prolaktinemiya ilo sorbost
triiodtironinin soviyyasi arasinda monfi, statistik
ohamiyyatli qarsiliqli slaqe miisahids olunmusdur:
r=—0,22 vo p<0,05. Eyni zamanda, tireotrop hor-
mon ilo olaqo statistik cohstdon shomiyyatli ol-
mamigdir (r=+0,11; p>0,05), vo prolaktinemiya ilo
sarbast tiroksin arasindaki qarsiliqli slage praktik
olarag mévcud olmamisdir: r=+0,03; p>0,05.

Prolaktinemiya ilo hipofiz—qalxanabanzor vazi
sistemi hormonlar1 arasindaki qarsiliqli slagonin
forqli sokli Virtual 2 qrupunda miisahids olun-
musdur:

Tireotrop hormon: r=+0,26; p<0,01;

Sorbast tiroksin: r=—0,05; p>0,05;

Sorbast triiodtironin: r=—0,05; p>0,05.

Mikroprolaktinomanin mévcudlugu (Virtual 3
qrupu) da prolaktinemiya ilo tiroid sisteminin gar-
siliqh alaqgesini kaskin sokildo dayisir:

Tireotrop hormon: r=0,15; p>0,05;

Sarbast tiroksin: r=+0,49; p<0,001;

Sorbast triiodtironin: r=—0,60; p<0,001.

Virtual 4 qrupunda makroprolaktinomaya aid
vaziyyot asagidaki kimi olmusdur:

Tireotrop hormon: r=—0,14; p>0,05;

Sarbast tiroksin: r=0,19; p<0,05;

Sarbast triiodtironin: r=0,14; p>0,05.

Beloliklo, prolaktinemiya ilo hipofiz—qalxana-
bonzor vozi sistemi hormonlar1 arasindaki qa-
rsiligh olagonin tohlili gdstordi ki, arasdirilan 4
qrupun har biri 6zlinomoxsus xiisusiyyatlore ma-
likdir.

Yekun. Notico olaraq qeyd etmok olar ki:

Prolaktinemiya ilo asagidaki gdstoricilor
arasinda mithiim qarsiligli alagolor moévcuddur:
yas, antropometrik gostaricilar, tozyiq hipofiz—qa-
Ixanabonzoar vazi sistemi hormonlari;

Tadqiq olunan 4 qrupun (normoprolaktinemiya
grupu, hipofizadenomasi olmayan hiperprolaktine-
miya qrupu, mikroprolaktinoma vo makroprolak-
tinoma qrupu) hor biri mithiim xtisusiyyatlora vo
“fordi xaraktera” malikdir;

Gostoarilon bu “fordi” xilisusiyyatlorin miioyyon
olunmasi statistik modellosdirmo metodunun tot-
biqi sayasindo miimkiin olmusdur.
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PE3IOME

INPUMEHEHMUE «<BOOTSTRAP» HOAXOJA AJISA CO3JAHUSA BUPTYAJIBHBIX
MOJIEJIEW HOPMO- U THITEPITPOJIAKTUHEMHUN

Mlwkwopos C./1., *Mup3azane B.A.
'Eeponetickuii Mesicoynapoounwiti I ocnumans, baky, Azepbaiiosrcan,
2Azepbaiiocanckuil I'ocyoapemeennviii Huemumym Ycosepuencmeosanust Bpaueti umenu A.Anuesa,
Kageopa mepanuu, baxy, Azepbatioxcan

JlaHHOE WCClle[OBaHUE IOCBSILIEHO NPUMEHEHHIO MeTonxa «bootstrap» Uil CO34aHMs BHPTYalbHBIX MoOJIeNeld HOpMO- U
THIEPIPOTAKTHHEMHUH, TO3BOJISIOIINM CO3/1aBaTh CTATHCTUIECKHE MOJIENTN HA OCHOBE SMITMPUIECKOTO PACIIPEICIICHHS JAHHBIX.
Lean nccenoBanms 3aKiIrovanach B MPUMEHEHHH 9TOTO IT0/IX0/12 K Pa3IMIHBIM IPYTINaM IAeHTOB C HOPMOIIPOJIAaKTHHEMHUEH,
THIIEPIPOJIaKTHHEMHUEH 0e3 aJIeHOMBI THIo(u3a, MUKPO- U MaKpoHpoJakTHHOMOH. Martepuan u metoanl. Jns co3naHus
Mo/IeJIeld HCIIOIb30BaJIMCh JAHHBIE MAIIMEHTOB C PA3JIMYHBIMU (hOPMaMK IPOTaKTHHEMUH. Mozien ObUIH TOCTPOCHBI HA OCHOBE
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pe3yabTaToOB CTaTUCTUYECKOIO aHajaM3a ¢ y4ETOM MOJOBBIX M KOJMUYECTBEHHBIX XapaKTEPUCTUK MallMEeHTOB. Pe3yjbTaThl.
Pe3ynbraTsl MokasaiM, 4TO BUPTyalbHbIE MOACTH HE UMEH CTATUCTHUECKH 3HAUYUMBIX Pa3InYUi TI0 CPAaBHEHMIO C PealbHBIMU
rpynnaMu. OJHako OBIIM BBISIBJICHBI ONPEJEICHHBIE KOPPENALUM MEXIy MpPOJaKTUHEMUEH M aHTPOIOMETPUYECKUMHU
MIOKa3aTeIsIMU, apTEPUAIBHBIM JIaBJICHUEM, a TAKXKE TOPMOHAMHU THHIO(U3apHO-IIUTOBUAHON CHCTEMBI, KOTOPBIE BAPbUPOBAIIHCH
B 3aBHCHMOCTH OT rpynmbl. 3akiaodenme. lccrmemoBanme mokaszanmo, 4ro MeTon "bootstrap" sBisgercs 3()(eKTHBHBIM
WHCTPYMEHTOM JUISI KITMHUYECKOTO ¥ CTaTHCTHYECKOTO MOJICITMPOBAHMS M ITO3BOJISICT 00JIee TOYHO aHAIN3UPOBATH OCOOCHHOCTH
Pa3IMYHBIX IPYTI NPOJAKTUHEMHUH.

KaoueBbie cioBa: meron «bootstrap», ageHoma runodusa, HOPMO- W TUNEPIPOIAKTHHEMHS, BUPTYaJIbHbIE MOJICIH,
CTaTHCTHUYECKOE MOJIEITMPOBAaHNE

SUMMARY

APPLICATION OF THE "BOOTSTRAP" APPROACH FOR CREATING
VIRTUAL MODELS OF NORMO- AND HYPERPROLACTINEMIA

'Shyukyurov S.D., 2Mirzazade V.A.
'European International Hospital, Baku, Azerbaijan;
’Azerbaijan State Advanced Training Institute for Doctors named after A.Aliyev,
Department of Therapy, Baku, Azerbaijan

This study is dedicated to the application of the "bootstrap" method for creating virtual models of normo- and hyperprolactinemia,
allowing the creation of statistical models based on the empirical distribution of data. The aim of the research was to apply this
approach to different patient groups with normoprolactinemia, hyperprolactinemia without pituitary adenoma, microprolactinoma,
and macroprolactinoma. Material and Methods. The models were developed using data from patients with different types of
prolactinemia. The models were created considering the gender and quantitative characteristics of the patients, followed by
statistical analysis. Results. The results showed that the virtual models did not differ significantly from the real groups. However,
certain correlations between prolactinemia and anthropometric parameters, blood pressure, as well as pituitary-thyroid system
hormones were identified, with variations depending on the group. Conclusion. The study demonstrated that the "bootstrap"
approach is an effective tool for clinical and statistical modeling and provides more precise analysis of the characteristics of
various prolactinemia groups.

Keywords: "bootstrap" method, pituitary adenoma, normo- and hyperprolactinemia, virtual models, statistical modeling

Redaksiyaya daxil olub: 07,02,2026
Capa tovsiya olunub: 30,02,2026
Royci: tii.e.d. N.A.Faracova
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M TOKMHOBBINA CTATYC M YPOBEHbB OBIIEIO IGE
KAK MAPKEPBI KOMOPEUJHOCTM ITPU IMUIIEBOM
AJUIEPTUN U XPOHNYECKOM NAPOAOHTUTE

'Mamenosa P.1O.*,“ *Aoayainaesa C.P.
! Azepbaiioncancruu ocyoapemesennviti Mnemumym Ycosepuencmeosanus Bpaueii um. A.Anuesa,
Kageopa neouampuu, baxy, Azepbaiioxncan;
?Azepbaiioscanckuil Meouyunckuil Ynusepcumem, kageopa mepanesmudeckoll Cmomamono2uu,
baxy, Asepbaiioscan

AKTyalqbHOCTh. XPOHHWYECKHHA TeHepann3oBaHHBIA mapomoHTUT (XITI) compoBokmaeTcs HapyIICHHEM pPETYISIIHN
BOCTIATIUTEIBHBIX 1 UMMYHHBIX peakiuid. [Ipu couetannn XI'TI ¢ mumesoit amneprueit (ITA) Th2-omocpenoBaHHbIle UMMYHHBIC
MEXaHU3MBI MOTYT CIOCOOCTBOBATh YCHJICHHIO BOCHAIMTEIBHOTO TIpoliecca B TKaHsAX mapogoHTa. Ileab ucciaegoBanms.
OueHUTh 0COOEHHOCTH IMTOKMHOBOTO MPOMUIIS M NX B3aMMOCBSA3b C IOKA3aTEISIMHU aJIEPTHUECKOT0 BOCTIAJICHHS Y TTAI[NEHTOB
C XpOHHUYECKUM I€HEPATN30BaHHBIM MTAPOJOHTUTOM, acconnupoBaHHbIM ¢ [TA. MaTepuaJibl 1 MeToAbI. [IpoBeIeHO KIMHUKO-
HMMYHOJIOTHYECKOe 0OcenoBanne nanueHToB ¢ X1 11, BKimogaromee onpeaesneHne ypoBHeH THTOKUHOB 1 0o01ero IgE. Bermoaen
CpaBHUTEIBHBIN aHAIN3 MTOKa3aTelel y maruenToB ¢ n3onupoBanHbM X1 11 u y marmentoB ¢ XI'TI Ha done [TA. PesyasTaTsl.
Pe3ynbTaThl HccIe0BaHMS OKa3anu, 4To y naueHToB ¢ XI I HabmogaeTcs BeIpakeHHOE HapyIIeHHE INTOKMHOBOTO OaIaHca,
OTpa’karoliee aKTHBAIIUIO BOCTIAIUTEIHLHOTO U IMMYHHOTO OTBETOB. Y 00ibHBIX ¢ codetanueMm XTI u ITA BrisBieHs! Oonee
BeIcokre ypoBHHU IL-4 u obmiero IgE, uto cBumerenscTByeT 00 ywactum Th2-omocpenoBaHHBIX MEXaHH3MOB M YCHIICHHU
AITICPTUYECKOTO KOMIIOHEHTa BOCIIAJICHUS. YCTAHOBJICHHAS ITOJIOKUTEIbHAS Koppemanus Mexnay ypoBHsmu IL-4 u IgE
TIOJTBEPIKAACT CBSA3b MEXIY CHCTEMHON aIepruuecKoil peaKTHBHOCTBIO U BBIPAKEHHOCTHIO BOCIIATHTENBHO-IECTPYKTUBHBIX
M3MEHEHHWH B TKaHAX IMapoAOHTa. 3ak/t04eHue. [lomydeHHbIe JaHHbBIE TOAYEPKUBAIOT 3HAYUMOCTh HMMYHOBOCIAIMTENIBHBIX
MexaHm3MoB B martorere3e XITI, accommmpoBanHOTO ¢ ITA, M 00OCHOBBIBAIOT HEOOXOAWMOCTh KOMITICKCHOTO ITOAXOJa K

JMUATHOCTUKE U JICUCHUIO JaHHOU KaTerOpuu Malue€HTOB.

KiroueBbie ciioBa: XpOHI/I‘IeCKI/Iﬁ TIapOJOHTHUT, MUIIEBAs aJUIEPTHA, KPOBb, MUTOKHWHBI

BelleHUe. B mocnennue necstuierus Hao-

JIOJAETCs YCTOMYMBBIA POCT  Pacipo-

CTpaHEHHOCTH KaK aJuIepruyeckux 3abdose-
BaHMM, BKIOYas nuiieByro amiepruto (ITA), tax
U XPOHUYECKUX BOCHAIUTEIBHBIX COCTOSIHUN IIO-
JIOCTH PTa, B YACTHOCTH XPOHUYECKOTO TeHEepasu-
3oBaHHOro mapogontura (XI'TI) [1-3].

ITA sBnsercss OqHON U3 aKTyaJbHBIX MPOOIEM
COBPEMEHHOW HWMMYHOJIOTHH U aJUIEPTOJIOTHH.
[To nanaeiM BcemupHON oOpraHuzaiuu 3ApaBo-
OXpaHeHus, €€ paclIpOCTPaHEHHOCTb BapbUPYET
ot 2% no 10% B oOmiel MOMyJSIUN, JTOCTUTAs
6—8% y nereit u okono 3—4% y B3pocasix. PocT 3a-
00JIeBa€MOCTH CBS3BIBAIOT C M3MEHEHHUSIMHU OKpY-
YKAIOIIEH Cpeibl, HapyIlIeHHeM MUKPOOUOTHI U OCO-
OcHHOCTSIMU TTUTaHUs [4].

XITl- oxHo u3 Hambosee pacHpOCTPaHEHHBIX
BOCIAJIUTEIHHBIX 3a00JI€BaHUN TKaHEH MMapOIOHTA.
Ilo »smmpemMuoiornuyeckuM naHHBIM, Oonee 50%
B3POCJIOTO HACEJEHUsl CTPaJaeT MapOJAOHTUTOM
pPa3IMYHON CTEMEeHW TSDKECTH, a y JIMI[ CTapiie
35 ner yacrora 3a0oieBaHus pocruraer 60—
80%. Ilpu »1OoM TsDKENBIE (DOPMBI BBIABISIOTCA
y 10-15% mnanueHToB M HEPEOKO MNPUBOAAT K

*e-mail: raksana_m55@mail.ru

MIPEeXIEBPEMEHHOM mmoTepe 3y0oB |5, 6].

HecmoTpss Ha pasnuuHylO JIOKaIU3aLUI0 Ia-
TOJIOTUYECKOTO0 Tpouecca, [TA u xpoHnyeckuit na-
POJIOHTUT WMEIOT O0IIHe NaTO(PU3NOIOTHIECCKIE
3BECHBbSI.

O06a 3aboneBaHusl XapaKTEPU3YIOTCS HapyIle-
HUSMM MMMYHHOWM PpETyJISIMM, aKTUBALMEN IpO-
BOCMAJIMTENbHBIX LHUTOKMHOB U JUcOaIaHCcOM
mexay Thl- m Th2-tumamu MMMYHHOTO OTBETA.
ITA accommmpoBana ¢ mnpeoOnamanrem Th2-
orBera, runepnponykuuend IgE u axkrtuBanumen
HO3MHO(HIOB M TYYHBIX KIETOK, TOTJA Kak IpH
napogontute JgoMuHupyroT Thl/Thl7-peaknun
¢ ycunenHoit nponaykuueit 1L-1B, IL-6 u TNF-a,
CHOCOOCTBYIOLIMX PA3pYyLICHUIO MAapOAOHTAIBHBIX
TKaHeu [7-11].

[Ipy KOMOpPOMIHOM TEYEHMH 3TUX COCTOS-
HUI BO3MOYKHO IEpPEKPECTHOE YCUJIEHHE BOCIa-
JUTENIHOTO OTBETA, YTO MOXET OCIOKHATH KIIH-
HUYECKYI0 KapTHUHY M CHUXaTh 3(PPEKTUBHOCTb
tepanuu [12-16]. HecMmoTpss Ha BBICOKYIO pac-
IIPOCTPAaHEHHOCTh 00EUX MATOJOTHH, UX B3aUMO-
CBSA3b OCTAETCSI HEJOCTATOYHO U3yUEHHOM.

Komopoumnocts ITA u XITI mpencraBusier
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3HAYUTEIIbHBIA HaYyYHbIM U KJIMHUYECKUN HUHTEPEC.
CxollHplE MMMYHOBOCHAJIUTENbHBIE MEXaHU3MBI,
JIeKal[e BOCHOBEATHX 3a00IeBaHUH, TPEINOIaraioT
BO3MOXXHOCTb MX B3aMMHOTI'O BJIMSIHMS, YTO JEJAET
HEOOXOJUMBIM KOMIUIEKCHOE HCCIICIOBAaHHE HM-
MYHHOI'O CTaryca TaKMX IalMEHTOB. YTOYHEHHUE
pOJM IIMTOKMHOBBIX KackaJoB W JucOanaHca
Th1/Th2-oTBETOB MOXET CIIOCOOCTBOBATH HE
TOJIBKO JIy4llleMy NOHMMAaHUIO MAaTOreHe3a, HO U
pa3paboTKe MepCOHANTU3UPOBAHHBIX JICUEOHO-TIPO-
(MIaKTUYECKUX CTPATErHid.

Iear ucciaenoBanus. OUEHUTH O0COOCHHOCTH
LUTOKWHOBOT'O 1 UMMYHHOTO PO IS y MAI[IEHTOB
¢ XI'Il B coueranuu c ITA mytém ompeneneHus
ypoBHe# untepneiikunon (IL-1p, IL-2, IL-4, IL-6),
obmero nmmyHornoOynuna E (IgE) B ceiBopoTke
KpOBH.

B wuccinenoBanne ObuiM BKIIOYEHBI 87 Iaru-
entoB ¢ XI'II B Bo3pacte ot 18 no 45 ner, npo-
XOJUBUIMX JIEYEHHUE B CTOMATOJIOTMYECKON KIIU-
Huke «World Med» (r. baky). ITanuentsl Obuin
paszeseHsl Ha 2 rpynmsl: rpynna 1 — 52 manueHnra
¢ XI'II nérkoil u cpenHel cTeneHu TshKecTu, 0e3
COIMYTCTBYIOIIMX aJJIEPTUYECKUX 3a00JIeBaHMUIi;
rpynna 2 — 35 nauuenTtos ¢ XI'TI u conmyTcTByromein
[TA. KontponpHyto rpymnmy coctaBuwiu 17 mpak-
TUYECKH 3J0POBBIX JOOPOBOJIBLIEB TOTO  KeE
BO3pacTHoro nauanazoHa (18-45 ner), Ha Mo-
MEHT UCCJIEJOBaHMsI HE MMEIOIIUX MPU3HAKOB
BOCHAIUTENIbHBIX 3a00JIEBaHUN TMOJOCTH pPTa U
atonnueckux cocrosiuuil. Jlmarnoz XI'TI u ITT1A
YCTaHABJIMBAJICS Ha OCHOBAaHUM KIMHUYECKHUX
KpPUTEPHUEB, COOTBETCTBYIOIIUX MeXTyHApOAHOM
Knaccudukanum bonesneit 10-ro  mepecmotpa
(MKB-10). unarnoctuka [ 1A npoBoaunacs Bpauom-
aJIJIEpProjioroM ¢ TPUMEHEHHUEM KIMHUYECKUX
U HMHCTPYMEHTAJbHBIX METOZO0B 0O0CIIeIOBaHUS.
WccnenoBanue mpoBOAWIOCH B COOTBETCTBUM C
MEXAYHAapOAHBIMU ~ 3TUYECKUMHU  CTaHJapTaMu,
BKJIIOYAsl IMOJIOKEHUs XEIbCUHKCKON AeKIapanuu
BcemupHoii MemuuMHCKON acconuanuu (peaaxius
2000 roma), peryaupyrome STHYECKUe MPUHITUITHI
IIPOBEJIEHUSI ~ MEIMLMHCKUX  MCCIEIOBAHUH  C
y4acTreM 4esoBeKka. Bce yuacTHUKM 1anu MUCbMEH-
HOE JTI00pOBOJILHOE WH(DOPMUPOBAHHOE COTJIACHE
Ha y4acTHE B UCCJIEI0BAHUU JI0 €TI0 Havaa.

Marepunansl m Meroabl. OOcnenoBaHue na-
IIMEHTOB BKJIIOYajio cOop aHamHe3a (ompoc) u
CTaHJApTHBIA CTOMaToJlorndeckuii ocMotp. Ore-
HUBAJIUCh CIEAYIOIME MOKa3aTelnu: HHJEKC HH-
TeHcuBHOCTH Kapueca 3y0oB (KITY), ynpoménnpiii
uHaekc ruruensl nojoctu pra (OHI-S), a Takxke

MaNWLISPHO-MapTUHAIBHO-aITbBEOJIIPHBIA  UHIEKC
(PMA). duarnoctuka XI'TI nmpoBoauiacek 1o Kpu-
tepusim MKbB-10 ¢ y4éTom KIMHUYECKUX U PEHTIe-
HOJIOTUYECKUX JaHHBIX.

MMMyHOJIOTHYECKHE  MCCIEAOBAaHUS  BBINOJ-
HsUCh Ha Oa3ze HaydHo-mccnemoBaTelbCcKoi Jia-
OopaTopu MMMYHOJIOTHM  A3epOailKaHCKOTO
Menununckoro YHusepceurera. [[ins ananmsa rymo-
pPaJIbHOTO MUMMYHHOI'O OTBETa U IUTOKMHOBOT'O ITPO-
(IS NCIOIB30BATUCH CIIEAYIOIINE OMOIOTHYECKHE
MaTepuasbl: 5 MJI BEHO3HOM KpPOBH — JUIs OIpejie-
neHus ypoBHed mmmyHornoOynuHa E (IgE) n mwm-
tokuHoB (IL-1PB, IL-2, IL-4, IL-6). OGpa3is! 1eH-
TpuyrupoBaim, 3aTeM CHIBOPOTKA OTIEIISIACH /IS
NaJIbHEHIIIEro aHan3a.

VYpoBuu oomero IgE B ceiBopoTKe KpoBH U IgA
B POTOBOW KHJIKOCTH OIPEAEISUINCh METOJI0M
TBep0a3HOr0O UMMYHO(PEPMEHTHOTO aHaIu3a
(MDA) ¢ ucrionp3oBaHHEeM KOMMEPUYECKUX HAOOPOB
npoun3BoJICTBa Kommanun «Xema-Medika. Ompene-
JeHue KoHIeHTpanuii unrepieiikunos (IL-10, IL-
2, IL-4, IL-6) mpoBoamioch Takxke merogoM MDA
(«coHABUY»-THUIT), C IpUMEHEHHEeM Habopos BIO-
SOURCE (INVITROGEN) corinacHO MHCTPYKIIUH
npousBoAuTens. MV3mepeHus: BBINOJHSIUCH Ha
MuKporutanietTHoM (ortomerpe RT-6000 Micro-
plate Reader (Medispes 6000M). KonnuecTBeHHBIS
3HAYEHUS IMTOKUMHOB BBIPAXKAIUCH B IKI/MIL.
Bcem manpeHTamM ¢ XpOHMYECKHUM IMapOJOHTUTOM
u komopOumHoi ITA TpoBeAEHO KOMILJIEKCHOE
KIIMHUKO-AJJIEPrOJI0THYECKOe oOcliezioBaHNe
C MHCIOJIb30BaHMEM J1a0OpaTOPHBIX M HHCTPY-
MEHTaJIbHBIX MeToqoB. Cneuuduueckoe amiep-
rojoruyeckoe o0cCiIeoBaHuE BKIOYAJIO aJJIepro-
JIOTUYECKUM aHamMHe3, onpenenenue oouero IgE u
prick-trectupoBaHue.

Crartuctuueckas 00paboTKa pe3yIbTaToB IPOBO-
JIUJIach Ha OCHOBAHUM IPHUHIIMIIOB BapUallMOHHOMN
CTAaTUCTUKH C UCTIOJIb30BaHUEM rporpamMmmMbl M S Exel
2017. IlepemeHHbIE C HETAaPAaMETPUUECKUM pacIpe-
JICJICHHEM CpPaBHUBAJINCh IPU MOMOIIM KPUTEPHS
ManHa—-YuTHU Ui JIByX HE3aBUCHUMBIX BBIOOPOK
(omBITHAsE W KOHTPOJBbHAs TpPyMMa), a KPUTEPHid
Bunkokcona — ans 2-xX CBSI3aHHBIX Ipynn (rpymnna
MAlMEeHTOB JI0 U TOCJe MPOBEIACHUS JIeUeHus).
JlaHHbIE UCCIIEN0BaHM IPEACTABIIEHBI KAK CPETHUE
(M) u ommbka cpemneit (m). Pazmwuus cumranu
noctoBepubiMu Tipu p< 0,05. KoppensaunoHHsiit
aHaM3 TPOBOJWICS C IMOMOIIBIO KOd(pHUIIMEHTa
[Tupcena. IlockoibKy BO3pacT 0O0CIEIOBAHHBIX
BapbUpOBaJCs B IIMPOKOM JHAara3oHe, ObLIOo
IIPOBEJIEHO IIPEIBAPUTEIILHOE CPAaBHEHUE T'PYIII C
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LETBI0 UCKITIOYEHUS pa3Nuduil B BO3pacTe U IMOJeE.
AHanu3 4acToT pacmpeleieHHs] MpHu3HaKa C HC-
MOJIb30BAaHUEM KPHUTEpHUs Y-KBaJpaT Mokazaj, 4To
paznuyusi B BO3PACTHOM CTPYKType TPYII HE SIB-
JAIOTCA CTaTUCTUYECKH 3HauuMbiMH (p=0,056).
B cBow ouepenb, mpu CpaBHEHHMHM J0JIeH JBYX
TPYIII ¢ TPUMEHEHUEM YTIIOBOTO MpeoOpa3oBaHus
dumepa (¢ nonpaskoii Meiitca) He GBLIO BEISBICHO
CTATUCTUYECKU 3HAYUMBIX PA3IHUUA 1O TIOTy
(p=0,279). IlpoBeneH KOppensMOHHBIA aHaIu3,
HaIlpaBJICHHBI Ha ONpEIEJICHUE CBS3H MEXKIY
3HadeHusmMu 1L-4 u ypoBHamu obmiero IgE cpenu
BceX 00cleTOBAaHHBIX JHUII.

HccnenoBanue mpoBOIUIOCHE B COOTBETCTBHH
¢ TpeboBaHUsAMM XEJIbCUHKCKON JeKJIapanuu (pe-
nakuusi 2000 T.) 1 610 0T00PEHO JTOKATHHBIM ATH-
YECKMM KOMHUTETOM. BCe y4acTHWKH TOIUCATN

n00pOBOJIBHOE  WH(OPMHpPOBAHHOE  cOrJIacue
Ha y4yacTH€ B HCCJIEJIOBAaHMHM JO Hadala BCEX
poLeayp.

PesyabTarel m o0cyxaenue. IIpoBonmiioch

uccienoBaHue coaepxanus HUTOKkuHOB IL-1f3, IL-
2,1L-4 u IL-6 B CIBOPOTKE KPOBH y MALUEHTOB C
XI'II u ero coueranuem c [TA.

YV narmuenToB ¢ XI'TI 661710 0TMEUEHO 3HAYNTEIb-
HOE MOBBINICHUE YPOBHS MPOBOCTATUTEIBLHOTO 11~
tokuHa [L-1B — B cpeneM B 3 pasa Bhiliie, 10 CpaB-
HEHMIO C MMOKa3aTeNsIMU y 340pOBbIX Jull. Cpennsis
koHueHTpauus IL-1P B nanHO# rpynne cocraBuia
17,1+1,1 nr/mn npu konebanusix ot 5,9 mo 35,7
nr/mi. B KoHTponbHON rpymmne (310poBble 100-
poBoJiblibl) ypoBeHb IL-1P Haxoawiics B mpeaenax
ot 0,1 go 12,2 nr/min, B cpennem — 5,2+0,7 nr/mi.
Y manueHToB ¢ coueTtaHHOM marosoruen — XI'TI
u ITA Takxe HaOJIOAANOCH MOBBIIIEHUE YPOBHS
IL-1B: cpennee 3Hadenue coctaBmwio 16,3+0,6
nr/mia, guamna3on — ot 10,1 mo 25,5 nr/ma. Drtot
MoKa3aTelib NPEBBIINAT CpPEJHUE 3HAYCHHUS Y
310poBbIX B 3,1 paza. CrangapTHOE OTKIOHEHHE
ypoBHs IL-1B coctaBunmo 3,5 nr/miu, mnpu 3ToM
MOPOTOM UMMYHHOM aKTUBAIIMH YCIOBHO CUUTAIICS
ypoBesb 13,5 nr/mi (tab. 1).

Taoauna 1

Conep:xanue HUTOKMHOB U KoHUeHTpauuu IgE B cbiBopoTKe
kpoBu y nanueHToB ¢ XI'Il u ITA (M£m)

IokasaTten HpaKT“q:::IH;MPOBMe XTI (n=52) XI'I + A (n=35)
IL-1pB or/mi 5,2+0,7 17,1£1,1* 16,3+0,6*
IL-2, /v 5,440,6 24,9+2 0* 22,1+0,9*
IL-4, nr/ma 4,1+0,3 6,2 +0,3 20,3 +£0,6
IL-6, nir/mn 2,1+0,5 7,8+0,4* 11,6£1,1*% 4
IgE, ME/ml 61,9+2,3 77,7+£7,3* 206,8+14,4*

Ipumeuanusi: * 10CTOBEpHBIE OTIUYUS 10 CPABHEHMIO C MPAKTUYECKH 3/10poBbIMHU 1ipH p <0,05; N 10CTOBEpPHBIC OTIMYMS

MEXXIy TpyNaMy MaeHTOB.

CymiectBeHHOe moBbIIeHWE ypoBHs IL-1B B
CBIBOPOTKE KPOBH Y MALIUEHTOB 00EUX UCCIIEAYEMBIX
IpyOI CBUAETEILCTBYET O €ro KIKYEBOW pOJU
B 3allyCKe MEpPBUYHOTO HMMYHHOTO OTBETa Ha
MIPUCYTCTBUE MAPOJOHTONATOI€HHOM MUKPO(DIOPEI,
a Takke B MHUIMALIMM BOCIAJIUTENILHON peakiu,
y4acTBYIOIIEH B aTOreHe3e Kak MapoJOHTUTA, TAK U
nuuieBo amiepru. CbIBOpOTOYHAS KOHIIEHTPALUS
IL-2 y manmenToB ¢ XI'TI xapakTepusoBanach Bbl-
paXeHHOH BapuaOeTbHOCTBIO, KOIEOJsAch OT 2,7
no 48,8 nr/mu. ns cpaBHEHMs, y NPaKTHYECKH
3I0pOBBIX JHIl pazopoc 3HadeHwit I1L-2 Obu1 3HA-

YUTEILHO MeEHbIIMM — oT 1,9 mo 10,4 mr/mi.
Cpennuii ypoBenp IL-2 B rpymnmne MNainueHTOB C
XTI'TI cocraBun 24,9+2,0 nr/mi, 4TO MPEBBIMIATIO
MoKa3aTelin KOHTPOJbHOM rpynnel B 4,6 paza
(p<0,001). B rpynme ¢ couerannem XITI u ITIA
cpennee 3Hadenue IL-2 cocraBmsuo 22,1+0,9 nr/
MJI, 4TO TAK)X€ 3HAYUTEIbHO MPEBBIIIATIO YPOBEHb
B KOHTpOJBbHOM rpymme — B 4,1 paza (p<0,001).
Ananu3 ypoBHs IL-6 mokaszan ero 3HauuTEJIbHOE
nosbllieHre y nanueHToB ¢ XI'TI mo cpaBHeHuIo €
KOHTpOJIbHOM Ipynmnoi —B 3,7 paza (p<0,001). V na-
uueHToB ¢ couetanueM XI'TI u ITA xoHueHTpamus
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IL-6 Obuta emé Bolimne, B cpeanem — 11,6+1,1 nr/
MJI, YTO B 5,5 pa3za npeBbIIIAIO TNOKa3aTeau y
310pOBBIX 100poBObIEB (p<0,001).

[Ipy MeXrpymnmoBoM CpaBHEHWH OBLIO YCTa-
HOBJIEHO, 4TO ypoBeHb IL-6 y mannueHToB ¢ KOMOp-
ouanol marosnoruent (XI'TI+ITA) Obu1 BhIIe, yeM y
nauuentoB Toibko ¢ XI'TI — B 1,5 paza (p<0,05).
B KOHTpOIBHOM Ipynne ABa CUrMaJIbHBIX OTKJIOHE-
HUS COCTaBIISIM MPUOJIU3UTENBHO 4,2 Nr/Mil, 4TO
MTO3BOJIMJIO ONPEEIUTh BEPXHIOK TPaHUILy (hU3HO-
norudeckoro ypossst IL-6 Ha ypoBHe 6,3 nir/mi1.

[Ipu cTpyKTypHOM aHanIM3€ BBIACHUIOCH, YTO
y 14,3% mnanuentoB ¢ XI'II u ITA (n=5) koH-
ueHtpauus IL-6 He mpeBbllIana JaHHBINA MOPOT,
Torja Kak B rpynne ¢ uzoaupoBaHHbIM XI'TI
Takux ciaydaeB Obuto Oosbmie — 19,2% (n=10).
Uto kacaetcsi IL-4, To ero ypoBeHb B CHIBOPOTKE
KpOBU OB CTATUCTMYECKU 3HAYMMO MOBBIIICH Y
nanueHToB ¢ XI'Tl o cpaBHEHUIO ¢ KOHTPOJIBHOU
rpynmnoit  (p<0,05), YTO CBUAECTENBCTBYET O
BOBJICYEHUN  NPOTHUBOBOCHAIMUTENBHBIX  M€Xa-
HU3MOB B MmaTtoreHe3 3a0osieBaHus. bonee BbI-
paxeHHoe mnoBblieHue IL-4 nHabmonamocs B
rpynme nanueHToB ¢ codetanueM XTI u IIA,
NpUY€M 3TH 3HAYEHHUsI JOCTOBEPHO IMPEBBILLIAIN
KaK IMOKa3aTeJM 3/J0POBBIX JIMI[, TaK U 3HAUECHUS
y nmanueHToB ¢ u3onupoaHHbiM XI'TI (p<0,05). B
JaHHOM rpynne koHueHtpauus IL-4 BapeupoBana
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SUMMARY

CYTOKINE STATUS AND TOTAL IGE LEVEL AS MARKERS OF COMORBIDITY
IN FOOD ALLERGY AND CHRONIC PARODONTITIS

'Mamedova R.Y., 2Abdullayeva S.R.
!Azerbaijan State Institute for Advanced Medical Studies named after A.Aliyev,
Department of Pediatrics, Baku, Azerbaijan;
’Azerbaijan Medical University, Department of Therapeutic Dentistry, Baku, Azerbaijan

Background. Chronic generalized periodontitis (CGP) is associated with dysregulation of inflammatory and immune responses.
In patients with concomitant food allergy, Th2-mediated immune mechanisms may contribute to increased severity of periodontal
inflammation. Objective. To evaluate cytokine profile alterations and their relationship with allergic inflammation markers in
patients with chronic generalized periodontitis associated with food allergy. Material and methods. Clinical and immunological
assessment of patients with CGP was performed, including evaluation of cytokine levels and total IgE concentration. Comparative
analysis was carried out between patients with isolated CGP and patients with CGP associated with food allergy. Results. The
study demonstrated a pronounced imbalance of cytokine regulation in patients with CGP, reflecting activation of inflammatory
and immune responses. Patients with combined CGP and food allergy showed significantly elevated IL-4 and total IgE levels,
indicating involvement of Th2-mediated immune mechanisms and enhancement of the allergic inflammatory component. A
positive correlation between IL-4 and IgE levels confirmed the relationship between systemic allergic reactivity and severity
of inflammatory-destructive periodontal changes. Conclusion. The obtained findings highlight the importance of immune-
inflammatory mechanisms in the pathogenesis of CGP associated with food allergy and support the need for an integrated
diagnostic and therapeutic approach in patients with periodontal diseases and concomitant allergic disorders.

Keywords: chronic periodontitis, food allergy, blood, cytokines, total IgE

XULASO

QIDA ALLERGIYASI VO XRONIiKi PARODONTITDO KOMORBIDLIYIN
MARKERLORI KiMi SITOKIN STATUSU VO UMUMI Ig-E SOVIYYOSI

'Mammadova R.Y., 2Abdullayeva S.R.
'0.0liyev adina Azarbaycan Déviat Tibb Elmlorini Tokmillasdirma Institutu,
Pediatriya kafedrasi, Baki, Azarbaycan,
’Azarbaycan Tibb Universiteti, Terapevtik stomatologiya kafedrasi, Baki, Azorbaycan

Aktualliq. Xroniki generaliza olunmus parodontit (XGP) iltihabi va immun reaksiyalarin tanzimlonmasinin pozulmasi ilo miigayist
olunur. XGP-nin qida allergiyasi ilo birlikds rast golindiyi hallarda Th2-vasitoli immun mexanizmlar parodont toxumalarinda
iltihabi prosesin giiclonmasina sobab ola bilor. Tadqiqatin mogsadi. Qida allergiyasi ilo assosiasiya olunmus xroniki generalizo
olunmus parodontiti olan pasiyentlords sitokin profilinin xiisusiyyatlorini vo onlarin allergik iltihab gostericilori ilo qarsiligl
olagosini giymotlondirmok. Material vo metodlar. XGP-1i pasiyentlorin klinik-immunoloji miiayinosi aparilmis, sitokinlorin vo
iimumi IgE soviyyasinin toyini hoyata kegirilmisdir. 1zolo olunmus XGP-li pasiyentlorlo gida allergiyasi fonunda inkisaf etmis
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XGP-li pasiyentlarin gostoricilorinin miiqayisali tahlili aparilmigdir. Naticalor. Tadqiqatin naticalori gdstormisdir ki, xroniki
generalizo olunmus parodontiti olan pasiyentlords iltihabi vo immun cavabin aktivlosmasini oks etdiron sitokin balansinin
nazaragarpacaq pozulmasi miisahido olunur. XGP ils yanasi gida allergiyasi olan xastalords IL-4 vo timumi IgE saviyyalorinin
daha yiiksok olmasi miioyyon edilmisdir ki, bu da Th2-vasitoli mexanizmlorin istirakini vo iltihabin allergik komponentinin
gliclonmasini gostorir. IL-4 vo IgE soviyyalori arasinda miioyyon edilmis miisbot korrelyasiya sistem allergik reaktivlik ilo
parodont toxumalarinda iltihabi-destruktiv dayisikliklorin ifadsliliyi arasinda slagani tasdigloyir. Yekun. ©lds olunan naticalar
qida allergiyast ilo assosiasiya olunmus XGP-nin patogenezinde immun-iltihabi mexanizmlorin mithiim rolunu vurgulayir v bu
kateqoriyadan olan pasiyentlorin diagnostika vo miialicosinds kompleks yanagmanin vacibliyini asaslandirir.

Acar sézlor: xroniki periodontit, gida allergiyasi, qan, sitokinlor, iimiimi igE

Redaksiyaya daxil olub: 09.11.2025
Capa tovsiya olunub: 04.12.2025
Royc¢i: Professor R.K.Tagizada
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OTRAFLARIN MUSTOROK TRAVMALARINDA SUA DIAQNOSTIKASI
METODLARININ MUQAYISOLI INFORMATIVLIYi

Qasimzads G.S.*
O.9liyev adina Azarbaycan Dévlat Hokimlori Tokmillagdirma Institutu,
Stia terapiyasi kursu ilo siia diagnostikast kafedrasi, Baki, Azarbaycan

Tadqiqatin maqsadi miixtolif etiologiyali otraf siimiiklorinin travmalarinin diagnostikasinda rentgen vo kompiiter tomoqrafiyasi
miayinolorinin diagnostik doyarinin, hassasliq ve spesifiklik gostoricilorinin miiqayisali sokildo qiymotlondirilmasi olmusdur.
Bununla yanasi, yas, cins, travmanin etiologiyast vo tok vo ya miistorok xarakter dagimasiin diagnostik informativliyo tosiri
aragdirilmigdir. Material vo metodlar. Todqgiqat 2016-2021-ci illorde Baki sohori Kliniki Tibbi Morkozin travmatologiya
vo reanimasiya sobolorindo aparilmisdir. Miixtalif soboblordon travma almis 969 xostonin instrumental miiayino noticolori
retrospektiv tohlil edilmigdir. Xostolorin 362 (37,4%) noforinde roqomsal rentgen, 39 (4,0%) noforinds iso KT miayinosi icra
olunmusdur. Umumilikds 307 (31,7%) nafards otraf travmalari askarlanmisdir. Diagnostik metodlarin informativliyi hassasliq,
spesifiklik, yalang1 pozitiv vo yalangt neqativ gostoricilor osasinda qiymetlondirilmis, statistik analiz SPSS-26 proqraminda
Kohenin Kappa (k) meyar1 vo p gostaricisi ilo aparilmigdir. Naticalar. Rentgen miiayinesinin otraf travmalarinin agkarlanmasinda
hassaslig1 99,0%, spesifikliyi iso 68,6% olmusdur (k=0,753; p<0,001). KT miiayinosindo hassasliq 97,1%, spesifiklik iso 25,0%
toskil etmisdir (k=0,284; p=0,057). Kisilords rentgen miiayinosi daha yiiksok informativlik niimayis etdirmis, qadinlarda iso KT-
nin hassasligi 100% olmusdur. Yas qruplart iizre aparilan tohlillor 50-59 yas qrupunda KT-nin daha iistiin naticalor verdiyini
gostormisdir. Miistorok travmalar zamani KT-nin spesifikliyi 100,0%, hossaslig1 iso 96,9% olmusdur. Avtogeza vo yixilma
hallarinda rentgen miiayinosi yiiksok hossasliq niimayis etdirmisdir. Yekun. Miioyyon edilmisdir ki, otraf travmalarmin ilkin
diagnostikasinda rentgen miiayinosi yiiksok hossasligi vo slgatanligi sabobindon osas skrining tisulu hesab edilo bilor. KT iso
miirokkaeb vo miistorok travmalar zamani daha spesifik vo detalli diagnostik imkanlar toqdim edir. Buna gore diagnostik metodun
secilmoasi travmanin agirhigina, lokalizasiyasina, xastonin yasina v klinik voziyystine uygun fordilesdirilmalidir.

Acar sozlar: otraf travmalari, rentgen miiayinosi, kompiiter tomoqrafiyasi, diaqnostik informativlik, skelet travmasi, miiqayisali

tohlil

ktualliq. Miiasir dovrdo travmatizm bo-

sariyyatin qarsisinda duran on ciddi tib-

bi-sosial vo iqtisadi problemlordon biri
kimi xarakterizo olunur. Umumdiinya Sohiyyo
Toskilatinin (UST) statistik molumatlar1 tosdiq edir
ki, har il diilnyada milyonlarla insan miixtalif manga-
li travmatik zodslonmalor naticasindo uzunmiiddatli
omok gabiliyyatini itirir vo ya miixtolif doracali alil-
lik qazanir [1, 2], bu da masalonin yalniz tibbi deyil,
hom do genis sosial-iqtisadi aspektlorini 6n plana
cixarir. Travmalarin imumi strukturunda otraflarin
xosaratlori, o ciimlodon miixtalif miirokkablikli
smiqlar, ¢ixiglar vo yumsaq toxumalarin destruktiv
zadalonmolori komiyyat etibarilo aparict yerlordon
birini tutmagla yanasi, xostolorin hayat keyfiyyotino
birbasa tosir gostoron osas amildir [3, 4]. Otraf
stimiiklorin travmalar1 fordin horokst aktivliyini
vo funksional miistoqilliyini ohomiyyatli doracods
mohdudlagdirir ki, bu da dovlet sohiyya sistemlori
iizorino diison maliyys ylikiinlin artmasina sobab
olur [4, 5]. Xiisusilo yiiksok enerjili travmalar, o
cimlodon agir yol-naqliyyat hadisalori va yiiksok-
likdon yixilmalar zamani otraflarin zadolonmalori
cox vaxt tacrid olunmus sokilds deyil, daxili orqan-
larin, bag-beyin vo ya onurganin zadolonmolari ilo

*e-mail: gqasimzadel981@gmail.com

birgo, yoni miistorok travma xarakterindo tozahiir
edir [2]. Belo kritik hallarda diagnostika prosesi-
nin siiroti, doqiqliyi vo totbiq edilon metodun in-
formativliyi xostonin sagqalma sansini, fosadlarin
qarsisinin  alinmasini vo reabilitasiya miiddatini
miioyyon edon strateji faktora gevrilir [1, 2]. Miiasir
travmatologiya va radiologiyanin garsisinda duran
osas vozifolordon biri otraflarin zodolonmolorini
diirlist qiymotlondirmok {i¢iin optimal vizuallagdir-
ma metodunun secilmosidir. Uzun illordir ki, rent-
genoloji miayine olgatanligi, icra siirati vo iqtisadi
baximdan somaoraliliyi sayasindo ilkin diagnosti-
kada "qizil standart" statusunu qoruyub saxlayir
[1, 6]. Lakin klinik tocriibo gostorir ki, miirokkob
anatomik nahiyolordo, xiisusilo ¢anaq stimiiklori, ol
vo ayaq daragi kimi ¢oxsayli xirda elementlordon
ibarot strukturlarda rentgen miiayinasi bazon xirda
catlarin, oynaqdaxili stimiik fragmentlorinin vo gizli
yerdoyigsmolorin agkarlanmasinda kifayat qodor hos-
sasliq nlimayis etdirmoyo bilor [6, 7]. Digor torof-
don, kompiiter tomoqrafiyast (KT) siimiik struk-
turlarinin  yiiksok ayirdetmo qabiliyyotino malik
ticolciilii (3D) tosvirini yaratmaq imkani ilo diaq-
nostikada daha yiiksok detallandirma vo daqiqlik
vad edir [3, 8]. Buna baxmayaraq, har bir travma
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halinda KT-nin totbiqinin zaruriliyi, metodun baha-
11 olmast vo xastonin moruz qaldigi slava siia yuki
miasir tibbi protokollarda holo do ciddi miizakiro
movzusu olaraq qalir [6, 9]. Xiisusilo, miixtalif yas
gruplarinda, usaqlardan yaslilara gqodor olan genis
diapazonda vo miixtolif cinsloro monsub xastolordo
bu miiayino metodlarinin informativlik doracasinin,
o climladon hassasliq va spesifiklik gostaricilorinin
necod doyismasi elmi cohatdon dorindon vo sistem-
li tohlil edilmasina ehtiyac duyulur [4, 6]. Toqdim
olunan todqgigat isi 969 xostonin klinik materiali
osasinda otraflarin travmalarinin askarlanmasinda
rentgen vo KT miiayinalarinin effektivliyini statistik
meyarlar, o ciimlodon Kappa indeksi vo p-ehtimal
gostaricisi vasitosilo miiqayisali sokildo arasdiraraq
bu sahodoki modvcud elmi bosluglart doldurmaga
hadoflonmisdir [1, 5]. Todqiqat ¢or¢ivasindo miix-
tolif travma mexanizmlori — avtoqoza, yixilma,
zorbo lizro diaqnostik tisullarin imkanlarinin toh-
lil edilmasi, hom¢inin tok vo miistorok travmalar
zamani metodlarin istiinliiklorinin miioyyonlosdi-
rilmasi klinik praktika ii¢lin miithiim ohomiyyat kosb
edir [6]. ©Olds edilon naticalor asasinda an effektiv
diagnostik alqoritmin formalasdirilmasi tibbi re-
surslarin daha somorali boéliisdiiriilmasine, diag-
nostik xatalarin vo yalan¢i naticalorin minimuma
endirilmasing, natico etibarilo travmatoloji xostolora
gostarilon tibbi yardimin keyfiyyotinin yiiksoldil-
mosina xidmoat edacakdir [1, 2].

Tadgigat isinin moqgsadi miixtalif etiologiya,
cins vo yas qruplarinda otraf siimiiklorin travma-
larinin diagnostikasinda rentgen vo KT miiayinalori-
nin diagnostik doyarini miiqayise etmokdir.

Material vo metodlar. Todqgiqat isi 2016-2021-
ci illordo Baki sohorindo yerloson Kliniki Tibbi
Morkazin travmatologiya vo reanimasiya sobalorino
agir travmalarla daxil olan vo stasionar miialice alan
soxslorin miiayino noticalori asasinda aparilmisdir.
Tadqiqgata calb edilmis miixtalif sobablordon xosarat
alan 969 xostonin otraf stimiiklori nahiyasinda
aparilan instrumental miayinslorin informativliyi
miiqayisoli sokildo tohlil edilmisdir. Umumi xosto
qrupundan 362 (37,4%) noforindo rogomsal rentgen,
39 (4,0%) nafarinds iso KT miiayinalari icra olun-
musdur. Instrumental miiayino metodlarmin totbiqi
naticasinda 969 xastadon 307 (31,7%) nofarindo
otraflarin miixtolif dorocoli travmalar1 (simiglar,
cixiglar, miistorok zodolonmolor) askarlanmigdir.
Todqgiqat zamani rentgen vo KT miiayinalorinin
hassasliq vo spesifiklik gostoricilori, habelo yalangi
pozitiv v yalangi neqativ naticalorin pay1 miioyyon
edilmisdir. ©lds edilmis biitiin roqomsal gostaricilor

SPSS-26 program tominati vasitasilo isbatli tobabot
tisullar ilo islonmisdir. Miiayins metodlarinin diaq-
nostik uzlasma dorocosi vo informativlik soviy-
yasi Kohenin Kappa k-meyar1 ilo doyorlondiril-
misdir. Statistik analizlor zaman1 p<0,05 gostaricisi
forglorin statistik ohomiyyotliliyinin osas meyari
kimi gqabul edilmisdir.

Etik komitanin rayi. Todqiqat Oziz Oliyev adi-
na ADHTI-nin Etika Komitosinin miivafiq icazosi
(25 sentyabr 2020-ci il tarixli 9 sayl iclas protoko-
lundan ¢ixarig) asasinda hoyata kegirilmisdir.

Naticalar. Todqiqgat isindo miixtalif sobablordon
xosarat alan 969 xostodon 362 (37,4%) noforinda
otraflarin rentgen, 39 (4,0%) noforinde KT miiayi-
nolorinin naticolori miiqayisoli tohlil edilmisdir.
Instrumental miiayino metodlar1 asasinda 969 xos-
todon 307 (31,7%) nafords otraflarin travmasi askar-
lanmigdir. Rentgen miiayinosi osasinda 362 noforin
otraflar1 miiayino edilmisdir. Bu xostolordon 292
noforindo otraflarin travmasi mdvcud olmusdur.
Rentgen miiayinosi osasinda bu xostolorin 289
(99,0%) noforindo otraflarin travmasi tosdiglonmis,
3 (1,0%) noforinds iso inkar edilmisdir, yoni yalangi
neqativ notico gostormisdir. Otraflarin travmasi
olmayan 70 xostonin 48 (68,6%) noforindo hoqiqi
neqativ notico alinmis, 22 (31,4%) noforindo iso
yalang1 pozitiv natico, yoni travma oldugu gosto-
rilmigdir (k=0,753; p<0,001). Otraflarin travmasinin
mioyyon edilmosinds rentgen miiayinasinin spesi-
fikliyi 68,6%, hassaslig1 99,0% toskil edir (Sak. 1).

% 99.0 97.1 B Hossaslg
100.0

90.0
80.0 7 68.6
70.0 1
60.0
50.0
40.0
30.0
20.0
10.0 A
0.0

X-Ray KT

Sak. 1. Itraf siimiiklorin travmasinin askarlanmasinda
rentgen vo KT miiayinalorinin informativliyi

KT miiayinasi asasinda 39 (4,0%) noforin otraf
stimiiklori miiayino edilmigdir. Miixtolif miiayino
tisullart géstormisdir ki, bu xastolordon 35 noforindo
otraflarin travmasi movcuddur. OStraflarin travmasi
olan 35 xostodon 34 (97,1%) nofarindo bu diagnoz
KT miiayinesi osasinda tosdiglonmis, 1 (2,9%)
noforinde yalangt neqativ natico  gostormisdir.
Otraflarin travmasi olmayan 4 xostonin 1 (25,0%)
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noforinds KT miiayinasi diizgiin natica vermis,
yoni travmanin olmadigini tosdiglomis, lakin digor
3 (75,0%) nofords iso yalangi pozitiv natico alin-
migdir, yoni otraflarin travmasi oldugu gostoril-
migdir. Otraflarin travmasinin miioyyan edilmoasindo
KT miiayinosi statistik ohomiyyotli olmamisdir,
informativliyi kappa meyarn ilo «=0,284; p=0,057
toskil etmisdir. Otraflarin travmasinin miioyyon
edilmosindo KT-nin spesifikliyi 25,0%, hossasligi
97,1% toskil etmisdir. Otraflarin travmasinin
miloyyan edilmasindo rentgen miiayinasi yliksok
hassasligina vo spesifikliyina (spesifikliyi 68,6%,
hassasligi 99,0%; «=0,753; p<0,001) goro daha ef-
fektiv miiayina tisulu hesab edils bilor.

Otraflarin travmasi olan 307 nofor xostonin 193
(62,9%) nafoari kisi, 114 (37,1%) nofori qadin cin-
sino moaxsusdur (Sak. 2).

193
62.9%

B Kisilar

m Qadmlar

Sak. 2. IAtraflarin travmasi olan xastalorin
cinsa gora bolgiisii

Kisilordo otraflarin travmasinin askarlanmasin-
da rentgen miiayinosinin spesifikliyi 63,3%, hos-
sasligt 98,9% (k=0,706; p<0,001) toskil etmisdir.
Gorlindiiyli kimi, otraflarin travmalarinin agkarlan-
masinda KT-nin hassasligr 95,7%, spesifikliyi iso
0% toskil emisdir (x=-0,056; p=0,763). Kisilordo
otraflarin travmasmin miisyyon edilmesinds rent-
gen spesifikliyino vo yiliksok hassasligina (spesi-
fikliyi 63,3%, hassasligi 98,9%) goro daha effektiv
miiayino hesab edilo bilor. Xosarat alan qadinlarin
131 noforinds otraflarin rentgen miiayinasi, 14
noforinds iso KT miiayinasi aparilmisdir. Aparilan
hor iki miiayinonin noticolorinin miiqayisoli ana-
lizi gostordi ki, gadinlarda otraflarin travmasinin
askarlanmasinda rentgen miiayinasi yiiksok spesi-
fikliyo (spesifikliyi — 81,0% vo hassasligi — 99,1%;
k=0,850; p<0,001), KT miiayinosi iso yliksok hos-
sasliga (spesifikliyi — 50,0%, hassasligr — 100,0%;
«k=0,632; p=0,011) malikdir.

Otraflarin xosaroti miioyyon edilon xostolordon
15 (4,9%) nofor — 0-9 yas, 19 (6,2%) nofor — 10-

19 yas, 63 (20,5%) nofor — 20-29 yas, 53 (17,3%)
nofor — 30-39 yas, 53 (17,3%) — 40-49 yas, 52
(16,9%) nofor — 50-59 yas, 34 (11,1%) nafor — 60-
69 yas, 9 (2,9%) nofor — 70-79 yas, 9 (2,9%) nofor
>80 yas qrupuna daxildir. 10-19 yas qrupunda otra-
flarin travmasinin askarlanmasinda rentgen yiiksok
spesifikliyo (83,3%) vo hassashiga (94,7%), KT iso
yiiksok hassasliga (100%) malikdir. 20-29 yas qru-
punda otraflarin travmasinin agkarlanmasinda rent-
gen hassasligima (hassasligt 100,0%, spesifikliyi
55,6%) gore effektiv miiayins tisuludur. 30-39 yas
grupunda otraflarin travmasinin askarlanmasinda
rentgen yliksok spesifikliyo vo hassasliga (spesifikli-
yi 76,9%, hassasligr 100,0%), KT iso yliksok hos-
sasliga (100,0%) malik oldugu tigiin daha effektiv
miiaying tisulu hesab edilo bilor. 40-49 yas qrupun-
da otraflarin travmasinin agkarlanmasinda rentgen
yiiksok spesifikliyino (hossasligi — 98,1%, spesi-
fikliyi — 73,3%, KT iso hassasligina gora (100,0%)
daha informativ miiayino iisuludur. 50-59 yas qru-
punda otraflarin travmasinin askarlanmasinda KT
miiayinosi hom spesfikliyino, hom do hossasligi-
na (100,0%) goro daha informativ miiayino {isu-
lu hesab edilo bilor. 60-69 yas qrupunda otraflarin
travmasinin askarlanmasinda rentgen spesifikliyno
(spesifikliyi 60,0%, hassasligi iso 100,0%), KT iso
(100,0%) hassasligina gors, digor miiayino iisul-
lar1 ilo miiqayisado daha informativ miiayins iisulu
hesab edilo bilor (Sak. 3).

9 9 I
29% 29% 4.

11.1% 0.9 yas

W [0-19 yas
W 20-29 yas
M 30-39 yas
? m40-49 yas
M50-59 yas
M 60-69 yas
W 70-79 yas
M= 80 yas

52
16.9%

53

17.3% 17.3%

Sak. 3. Dtraflarin travmasi olan xastolorin
yasa gora bolgiisii

Otraflarin  travmalart olan xostolordon 165
(53,7%) nafor —avtoqgoza, 119 (38,8%) nafor — yixil-
ma, 2 (0,7%) nofords — sixilma, 11 (3,6%) nofor —
zarbo, 1 (0,3%) nafor — alotlo zarbo, 4 (1,3%) nofor —
partlayis naticosinda, 5 (1,6%) nafords iso namalum
soraitdo xoasarat alimislar (cad. 1).

89



Cadval 1

Avtoqoza naticosindd yaranan otraflarin travmasinin agskarlanmasinda
rentgen vo KT miiayinalorinin informativliyi

Miiayinonin Otraflarin travmasi
v e Say K P
novii yox var
N 27 _
yOX
% 64,3% -
X-Ray 0,739 <0,001
N 15 156
var
% 35,7% 100,0%
N 1 1
yox
% 33,3% 4,3%
KT 0,339 0,076
N 2 22
var
% 66,7% 95,7%

Avtogoza noticosindo otraflarin  travmasinin
askarlanmasinda rentgen hom spesifikliyino, hom
do hossashigima (spesifikliyi 64,3%, hassasligi
100,0%; k=0,739; p<0,001) gora KT ilo (spesifikliyi
33,3%, hassaslig1 95,7%; «=0,339; p=0,076) miiga-

yisada daha informativ miiaying iisuludur. Yixilma
noticasindo bas veron otraflarin travmalarinin askar-
lanmasinda rentgenin hossasligt — 98,2%, spesi-
fikliyi ise 62,5% (k=0,681; p<0,001) toskil etmisdir
(cad. 2).

Cadval 2
Yixilma naticasinds yaranan straflarin travmalarinin askarlanmasinda rentgen,
KT vo MRT miiayinalorinin informativliyi
Miiayinanin Itraflarin travmasi
- Say K p
novu yox var
N 10 2
yox
% 62,5% 1,8%
X-Ray 0,681 <0,001
N 6 112
var
% 37,5% 98,2%
N - _
yox
%, - -
KT 0,000 -
N 1 10
var
% 100,0% 100,0%

KT miiayinaesi asasinda straflarin travmasi alan
10 xastonin hamisinda (100,0%) diagnoz tosdiqlon-
misdir. Zorbo noticosindo travma alan xostolordo
otraflarda zodonin miioyyon edilmosinds rent-
genin spesifikliyi — 87,5% olmus, hossasligr iso

100,0% (x=0,886; p<0,001) olmusdur. KT miiayi-
nosi aparilan 1 xostodo otraflarin travmasi mévcud

olmusdur vo bu miiayine asasinda travma tasdiqlon-
misdir — 100% (Sak. 4).
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Sak. 4. Itraflarin travmalarinin etiologiyasina gors bolgiisii

Qeyd etdiyimiz kimi, travma alan 969 xostonin 307
(31,7%) naforinds otraflarin travmasi miioyyon edilmisdir vo
onlarin 147 (47,9%) naforinds tok otraf siimiik travmasi, 160
(52,1%) noforinds iso diger orqanlarda - miistorok travma-
lara miioyyan edilmisdir ($ak. 5).
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Sak. 5. Otraflarin travmasi alan xastalor arasinda

tok vo miistorak travmalarinin nisbati

Belo ki, otraflarla yanas1 eyni za-
manda 31 (10,1%) nafords kallonin, 40
(13,0%) nafords bas-beyinin, 31 (10,1%)
nofards tiz-¢onanin, 41 (13,4%) nafordo
qabirgalarin, 45 (14,7%) nafarinds agci-
yarlarin, 1 (0,3%) nofords diafragmanin,
1 (0,3%) nofordo modo-bagirsaq sistemi-
nin, 1 (0,3%) nofordo qaraciyorin, 1
(0,3%) nofordo moadoaltt vozinin, 5
(1,6%) nofords dalagin, 2 (0,7%) nofords
boyroklorin, 1 (0,3%) nofordo sidik
kisosinin, 2 (0,7%) nofords onurganin,
27 (8,8%) nofordo onurga siitunun,
7 (2,3%) nofords onurga beynin, 44
(14,3%) nofords canagin, 71 (23,1%)
nofordo oynaqglarin, 1 (0,3%) noforde
yumsaq toxumalarin, 12 (3,9%) nofordo
qarin boslugunun, 2 (0,7%) nafords peri-
tonarxasiin zodslonmosi qeyds alin-
misdir.

Goriindiiytl kimi, otraflarla yanasi osa-
son oynaqlarin, agciyarlorin vo ¢anagin
zodolonmosine daha cox rast golin-
misdir. Xosarot alan xostolords tok vo
ya miistorok otraflarin travmast oldugu
zaman instrumental miiaying tisullarinin
hansinin daha effektiv notico verdiyini
miloyyon etmok mogsadilo statistik toh-
lili aparmigdir.

Otraflarin travmasina siibho olan 158
Xastaya rentgen, 3 xastoys KT miiayinosi
aparilmigdir (cad. 3).

Cadval 3

Tak atraflarin travmasinin agskarlanmasinda rent gen vo KT miiayinalorinin informativliyi

Miiayinonin Say Otraflarin travmasi . )
novii yox var
N 11 2
yox
% 78,6% 1,4%
X-Ray 0,798 <0,001
N 3 142
var
% 21,4% 98,6%
N - —
yox
% - —
KT - -
N - 3
var
% - 100,0%
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Rentgen miiayinasi aparilan xastolordon 158 xos-
todon 144 noforinds tok otraflarin travmasi oldugu
qgeyd edilmis vo bu diagqnoz 142 (98,6%) xostado
rentgen milayinasi asasinda tasdiglonmis, 2 (1,4%)
nofordo iso yalangi neqativ notico gostormisdir.
Otraflarin travmasi olmayan 14 xastodon 11 (78,6%)
nofordo rentgen miiayinasi haqiqi neqativ natico
gostormis, 3 (21,4%) xostodo i1so yalangi pozitiv
notico vermigdir (k=0,798; p<0,001). Cad. 3-don
goriindiiyii kimi, tok otraflarin travmasinin askarlan-
masinda rentgen milayinasinin spesifikliyi — 78,6%
v hossasligi — 98,6% toskil etmisdir.

KT aparilan 3 xostodo tok otraflarin travmasi
olmusdur vo bu miiayins asasinda diaqnoz tosdiglon-
mis, yani haqiqi pozitiv gostorilmisdir (100,0%).

Beloliklo, tok otraflarin travmasinin miioyyon
edilmasindo rentgen spesifikliyino, KT iso has-
sasligina goro informativ {isul hesab edils bilor.

Otraflarin miistorok travmasinin askarlanmasi
mogsadilo 175 xostoyo rentgen, 33 xostoyo KT
miiayinasi aparilmisdir (cod. 4).

Cadval 4
Miistarak travmalar zamam atraflarin travmasinin askarlanmasinda
rentgen vo KT miiayinalorinin informativliyi
Miiayinonin Otraflarintravmasi
- Say K ]
novii yox var
N 14 1
yox
% 51,9% 0,7%
X-Ray 0,625 <0,001
N 13 147
var
% 48,1% 99,3%
N 1 1
yox
% 100,0% 3,1%
KT 0,653 <0,001
N - 31
var
% - 96,9%

Rentgen miiayinosi aparilan 175 xastodon 148
nofordo otraflarin travmasi diagnozu qoyulmusdur.
Rentgen miiayinosi osasinda 148 xostodon 147
(99,3%) nofords bu travma tosdiglonmis, lakin 1
(0,7%) xoastodo iso bu travma miioyyon edilmomis,
yalan¢1 neqativ notico gostorilmisdir. Rentgen
milayinosi aparilan 27 xostods otraflarin travmasi
mioyyon edilmomisdir vo bu miiayino osasin-
da homin xastslorin 14 (51,9%) noforinds travma
inkar edilmis (hoqiqi neqativ notica), 13 (48,1%)
noforindo 1so yalang1 pozitiv natico gostormisdir
(k=0,625;  p<0,001). Otraflarin  miigtorok
travmasinin agkarlanmasinda rentgen miayinasi-
nin spesifikliyi 51,9%, hassasligi 99,3% miioyyon
edilmisdir.

KT aparilan 33 xostodon 32 nofordo otraf-
larin travmasi movcud olmusdur, 1 noforinds iso
milayyan edilmomisdir. KT asasinda bu xastolordon
31 (96,9%) nofords diaqnoz tosdiglonmis, 1 (3,1%)
inkar edilmis, yalangi neqativ notica vermigdir.

Otraflarin travmasi olmayan 1 xastads (100,0%)
haqiqi neqativ natico  gostormisdir (x=0,653;
p<0,001). Otraflarin miistorok travmalarinin askar-
lanmasinda KT-nin spesifikliyi 100,0%, hossasligi
189 96,9% toskil etmisdir.

Miizakira. Todgigatin gedisindo oldo edil-
mis roqomsal gostaricilorin tohlili gostorir ki, otraf
travmalarmin ilkin diagnostikasinda rentgeno-
loji miiayino halo do 6z yiiksok informativliyini
goruyub saxlayir. 362 xasts lizorinds aparilan rent-
gen miiayinasinin naticaloring gora, metodun has-
saslig1 99,0%, spesifikliyi iso 68,6% toskil etmisdir.
Bu gostaricilor rentgenin slimiik travmalarini
inkar etmokdonso, onlar1 agkarlamaq qabiliyyati-
nin (hassasliginin) daha yiiksok oldugunu siibut
edir [1, 6]. Statistik baximdan rentgen miiayinasi
ilo yekun klinik diaqnoz arasinda yiiksok uzlas-
ma doracasi (k=0,753; p<0,001) miisahido edil-
migdir ki, bu da metodun etibarliligini tosdigloyir
[5]. Lakin 31,4% halda yalang1 pozitiv naticalorin
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alinmasi, bazi hallarda rentgen kolgoalorinin vo ya
anatomik kosigmolorin travma kimi qiymatlondir-
ilmosi riskini ortaya qoyur [10]. KT noticalori iso
kifayot qodor forqli monzere yaratmigdir. KT-nin
hassasligi 97,1% olsa da, spesifikliyi comi 25,0%
toskil etmisdir. Daha Oonomli bir mogam odur ki,
KT miiayinasi iiclin hesablanmis kappa meyari
(k=0,284) vo p-gostoricisi (p=0,057) bu metodun
otraflarin izolo olunmus travmalarinda rentgenlo
miiqayisada statistik cohotdon daha az shamiyyatli
oldugunu gostorir. Bu, KT-nin asason yumsaq toxu-
ma vo miirokkob smiqlar ti¢ilin effektiv olmasi, lakin
adi otraf travmalarinda "overdiagnosis" (haddindon
artiq diagnoz) riskino vo ya asagi spesifikliyo malik
olmast ilo izah edilo bilor [3, 8]. Cins faktoruna gora
aparilan miiqayisali analiz maraqgli elmi naticalor or-
taya cixarmigdir. Kisilordo rentgen miiayinosi hom
spesifikliyine (63,3%), hom do yiiksok hassasligi-
na (98,9%) goro KT-don daha effektiv hesab olun-
dugu halda, gadinlarda KT miiayinasinin hossasligi
100,0%-o ¢atmigdir. Bu forqlilik, ehtimal ki, qadin
orqanizminin siimiik sixlig1 (osteopenik doyisik-
liklor) vo ya travma mexanizmlorinin spesifikliyi ilo
olagadar ola bilor [4]. Qadinlarda hor iki metodun
yiksok diagnostik doyor niimayis etdirmosi (Rent-
gen «=0,850; KT k=0,632) diagnostik alqoritmin
fordilosdirilmosinin zoruriliyini gostorir [1]. Yas
qruplart lizro aparilan tshlillor gostorir ki, 50-59 yas
qrupunda KT miiayinosi ham spesifikliyi, hom do
hassasligina goro (100,0%) miitloq tstiinliiyo ma-
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PE3IOME

CPABHUTEJIbHASI FHOOPMATUBHOCTH METOOB JIYYEBOI
JTAATHOCTHUKHA TP COUYETAHHBIX TPABMAX KOHEYHOCTEHR

Kacumsapge I'.111.
Aszepbatiocanckui I'ocyoapcmeennwviit Uncmumym Ycosepuencmeosanusi Bpaueu umenu A.Anuesa,
Kageopa 1yuesot OuacHOCMuUKU ¢ Kypcom ayyesou mepanuu, baxy, Azepbaiiosxcan

Lenblo nccneqoBanust SBUIOCh CPAaBHUTENBHOE U3YUEHUE TUATHOCTUYECKOH [IEHHOCTH PEHTTEHOIOTNYECKOTr0 UCCIEI0BAHUS
u KommtoTepHoit Tomorpadun (KT) mpu BeIIBICHUH TpaBM KOCTEH KOHEUHOCTEH Pa3IMYHON STHOJIOTHH, a TAKXKE OIEHKA X
YyBCTBUTEIBHOCTH U ClIeHU(UIHOCTH. [lOTOIHUTENBLHO OBLT BBITIOJIHEH aHAJIM3 BIMSHHS BO3pAcTa, 110Ji1a, STHOJIOT MU TPABMbI U
XapakTepa MOBPEXK/ICHUH (M30JIMPOBAHHBIX MO0 COYETAHHBIX) HA JMArHOCTHYECKYIO 3()(DEKTUBHOCTD UCCIEyEMbIX METOJIOB.
Matepuan u Metoabl. MccnenoBanue mpoBommioch B 2016-2021 romax B OTACNCHHUAX TPABMATOJOTHH M PEaHUMAIIHU
Knuanueckoro Mennmunckoro Ilentpa ropoma baky. PerpocnektnBHOMYy aHanmm3y OBUIM TIOABEPTHYTHI PE3YJIBTATHI
WHCTPYMEHTAJBHBIX 00cieoBaHui 969 manneHToB, MONYyYUBIINX TPaBMBI PA3JIMYHOTO MPOHCXOXKACHUsS. PeHtrenorpadus
Obuta BhonHeHa y 362 (37,4%) nanuentos, a KT — y 39 (4,0%) nauuentoB. B oOmiell ciioXHOCTH TpaBMbI KOHEYHOCTEH
obutn BbisiBiieHB! Yy 307 (31,7%) GonbHbIX. [lMarHocruyeckas WHGOPMATUBHOCTh METOJOB OICHMBAJIACh I10 ITOKA3aTessiM
YYBCTBUTEIBHOCTH, CIEIM(YUIHOCTH, JIOXKHOIOJIOKUTEIBHBIX W JIO)KHOOTPHULATENBHBIX pe3yiabTaToB. CTaTUCTUUECKHN
aHaIN3 IPOBOIIICS C HCIIOIB30BaHWEM TporpaMMbl SPSS-26 ¢ mpumenenneM koaddumuenta Kamma Kosna (k) u mokaszaTens
p. PesyapraThl. IloxydeHHbIe pe3ysbTaThl MOKA3allM, YTO YyBCTBUTEIBHOCTH PEHTICHOJIOTHYECKOTO HCCIICAOBAHUS TIPH
BEISBJIICHUH TPaBM KOHEYHOCTeH cocTaBmia 99,0%, a cnenuduanocts — 68,6% (k=0,753; p<0,001). i KT ayBcTBHTEIIEHOCTH
cocraBuia 97,1%, a cneuupuunocte — 25,0% (k=0,284; p=0,057). ¥ MyX4uH peHTreHOrpadusi MPOJSMOHCTPUPOBAJIA
0osiee BBICOKYHO MH()OPMATHBHOCTH, TOT/Ia KaK y KCHIIMH 4yBCcTBUTEIbHOCTh KT mocturama 100%. AHanu3 BO3pPacTHBIX
rpynn BeisgsBu mpeumymiectBo KT y mammentoB 50-59 mer. Ilpum couerannsix TpaBMmax crenuduunocts KT cocraBmia
100,0%, a uyBcTBHTENBHOCTE — 96,9%. B ciydasx NOpOKHO-TPAHCIOPTHBIX HPOUCIIECTBUH W MaJeHUI peHTreHorpadus
XapaKTepU30BaIaCh BBICOKOW UYBCTBHTEIBHOCTHIO. 3aK/Ii04eHHe. TakiuM o0Opa3oM, yCTAHOBICHO, YTO PEHTTCHOJIOTMYECKOEe
nccie0BaHue Oarosiapsi BHICOKOH YyBCTBUTEIILHOCTH 1 IOCTYITHOCTH MOYKET pacCMaTpPUBAThCsl KAk OCHOBHOW CKPHHUHIOBBIN
METOJ ITpY NIEPBUYHOM AMArHOCTHKE TpaBM KoHeuHocTel. KT, B cBOI0 ouepeib, obecrieynBaeT 0oJiee BHICOKYIO ClIen(UIHOCTh
u OoJiee IeTaIM3UPOBAHHYIO BU3YJIU3ALIMIO IIPH CIIOXKHBIX U COUETaHHBIX TpaBMax. Clie10BaTeIbHO BBIOOD ANArHOCTUYECKOTO
METOIa TOJDKEH OCYIIECTBIATHCS HHANBUIYABHO C YIETOM TSDKECTH TPaBMBI, JIOKATH3alUHU TOBPEXKICHHS, BO3pacTa MaIfeHTa
1 €r0 KIMHUYECKOTO COCTOSHUS.

KiioueBbie c10Ba: TpaBMbI KOHEUHOCTEH, PEHTTEHOJIOTHUECKOE HCCIIEI0BAHNE, KOMITBIOTEpHAst TOMOTpadusi, ITMarHocTHIeCcKast
MH(POPMATHBHOCTb, TPAaBMa CKEJIeTa, CPAaBHUTEIBHBINA aHAIN3

SUMMARY

COMPARATIVE INFORMATIVENESS OF RADIOLOGICAL DIAGNOSTIC
METHODS IN COMBINED EXTREMITY BONE TRAUMA

Gasimzade G.Sh.
Azerbaijan State Advanced Training Institute for Doctors named after A.Aliyev,
Department of Radiodiagnosis with Radiotherapy Course, Baku, Azerbaijan

The aim of the study was to comparatively evaluate the diagnostic value, sensitivity, and specificity of X-ray and computed
tomography (CT) examinations in the diagnosis of extremity bone injuries of various etiologies. In addition, the influence of
age, sex, trauma etiology, and isolated or combined character of injuries on the diagnostic informativeness of these methods
was investigated. Material and Methods. The study was conducted between 2016 and 2021 in the traumatology and intensive
care departments of the Clinical Medical Center in Baku. The instrumental examination results of 969 patients with different
types of trauma were retrospectively analyzed. Digital X-ray examinations were performed in 362 (37.4%) patients, while
CT examinations were carried out in 39 (4.0%) patients. Overall, extremity injuries were detected in 307 (31.7%) patients.
The diagnostic informativeness of the methods was assessed based on sensitivity, specificity, false-positive, and false-negative
results. Statistical analysis was performed using the SPSS-26 software package with Cohen’s Kappa coefficient (k) and p-values.
Results. The results demonstrated that the sensitivity and specificity of X-ray examination in detecting extremity trauma were
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99.0% and 68.6%, respectively (k=0.753; p<0.001). For CT examination, sensitivity was 97.1%, whereas specificity was 25.0%
(x=0.284; p=0.057). In male patients, X-ray examination showed higher diagnostic informativeness, while in female patients
CT demonstrated 100% sensitivity. Age-group analysis revealed that CT provided superior diagnostic results in patients aged
50-59 years. In combined trauma cases, CT demonstrated a specificity of 100.0% and a sensitivity of 96.9%. X-ray examination
showed particularly high sensitivity in traffic accidents and fall-related injuries. Conclusion. X-ray examination, due to its high
sensitivity and accessibility, may be considered the primary screening method in the initial diagnosis of extremity trauma. CT,
on the other hand, provides greater specificity and more detailed visualization in complex and combined injuries. Therefore,
the choice of diagnostic method should be individualized according to trauma severity, localization of injury, patient age, and
clinical condition.

Keywords: limb injuries, X-ray examination, computed tomography, diagnostic informativeness, skeletal trauma, comparative
analysis
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RAMAZAN AYINDA SOKORLI DIABET TiP 2 XO0STOLORINDO
ORUC TUTMAGIN TOHLUKOSIZLiYi VO EFFEKTIVLIiYi

"Mommoadzads H.A.*," 2Mirzazads V.A.
'Baku Medical Plaza Klinikasi, Baki, Azarbaycan;
20.Oliyev adina Azarbaycan Déviat Hakimlori Tokmillosdirma Institutu, Terapiya kafedrast,
Baki, Azarbaycan

Mbaqsad. Azarbaycanda Ramazan ayinda oruc tutan sokarli diabet tip 2 ($D2) xastalorinds sokarendirici terapiyanin tahliikasizliyini
va effektivliyini giymotlondirmok olmusdur. Material vo metodlar. Todqiqat Baku Medical Plaza xostoxanasinda aparilmisdir.
Umumilikda 123 xasto todgiqata calb edilmis, 4 xosto sonradan xaric edilmis vo yekun analiz 119 xosto iizorinde aparilmisdir.
Osas qrup DPP-4 inhibitorlar ilo miialica olunan 68 xastaden, nazarat qrupu iss bu preparatlart gabul etmaysn 51 xastodon
ibarat olmusdur. Biitiin istirak¢ilarda antropometrik gostoriciler, arterial tozyiq vo laborator parametrlor qiymatlondirilmisdir.
Noticoalar. Tadgiqat naticalerine asasen, HbAlc >9,0%, insulinoterapiya, sulfaniluriya preparatlarinin istifadasi, homginin IDF/
DAR skalasinin >3 olmasi hipoglikemiya va agir hipoqlikemiya riskini shamiyyatli deracads artirmisdir. DPP-4 inhibitorlarinin
istifadosi iso hipoglikemiya riskinin azalmasi ilo olagoli olmus vo qoruyucu faktor kimi qiymotlondirilmisdir. Yas, cins, sokorli
diabetin miiddoti, bodon ¢okisi, arterial hipertenziya, ALT, TyG, TyGxBMI, SHR1, SHR2 vo Glycemic Gap indekslori ilo
hipoqlikemiya riski arasinda statistik chomiyyatli alago agkar edilmomisdir. Yekun. Noticolor gostorir ki, Ramazan ayinda SD2
xastalarinin tahliikesiz idars olunmasi {iglin fordi risk qiymatlondirilmasi, IDF/DAR skalasinin tatbiqi ve uygun farmakoterapiya

secimi mithiim shamiyyat dasiyir.

Acar sozlar: sokorli diabet tip 2, Ramazan, oruc, hipoqlikemiya, DPP-4 inhibitorlari, insulinoterapiya, IDF/DAR skalasi

okorli diabet (SD) tibbi va sosial ohomiyyatli bir

xastolikdir. Bu xastalik genis yayilmis olmagla
yanasi, ciddi agirlagsmalar, erkon 6lim va olilliyin
osas sobablorindon biri kimi miasir diinyanin ak-
tual tibbi-sosial problemlorindon hesab olunur [1].
Beynolxalq Diabet Federasiyast (IDF), eyni za-
manda SD vo Ramazan lizro Beynolxalq Alyansin
(DAR) 2020-ci il tigiin birgs verdiyi molumatlarda
geyd edilir ki, diinyada miissolmanlarin say1 1,9 mil-
yard olub bu rogom iso diinya ohalisinin toxminon
24,9%-ni toskil edir [2]. Monbads qeyd edilir ki,
diinyada 150 milyondan ¢ox miisalman S$D tip 2-don
(SD2) oziyyat ¢okir. DAR Qlobal Anketi (2020)
corcivasindo tamamlanan DAR-MENA (Diabet vo
Ramazan — Orta Sorq vo Simali Afrika) aragdirmast,
SD2 xastolorinin on az 79%-nin Ramazan ayinda 15
giin vo ya daha ¢ox oruc tutdugunu gostormisdir. Bu
159 o demakdir ki, diinyada SD olan 116 milyondan
¢ox miisolman Ramazan ayinda oruc tutur [2].

Cox sayda miisalman ohalisi olan dovlstlor do
daxil olmagqla, inkisaf etmokdo olan 6lkslordo SD-
nin rast golmosinin artacagi prognozlasdirilir. Bu
tendensiya Ramazan ayinda oruc tutan diabetli
xostolorin saymin da artmasina sobab olur [3]. Ra-
mazan aymda $D xastolorinde orucun idars olun-
mast xiisusi bir yanagma tolob edir. Ramazan ayinda
oruc tutmaq, SD2 xostolori tiglin hom monovi baxi-
mdan vacib, hom do klinik cohatdon miirakkab bir
gorardir. Bu dévrdo uzunmiiddatli acliq, maye moh-
dudiyyati vo yuxu rejiminin pozulmast kimi fizioloji

*e-mail: dr.hidayetmemmedzade@gmail.com

doyisikliklor, gliikoza homeostazinin pozulmasina,
hipoqlikemiya, hiperqlikemiya, dehidratasiya vo
koskin metabolik agirlasmalara sobob ola bilor [4,
5]. IDF-DAR (International Diabetes Federation —
Diabetes and Ramadan) konsensus sonadino goro,
yuksok riskli qruplara daxil olan xostolora oruc
tovsiyo edilmir. Oruc tutmaq istoyon az riskli pasi-
yentlor iso hokim noazarotindo, fordi planlagdirilmis
programla istigamotlondirilmslidir  (IDF-DAR
2021 Practical Guidelines) [6]. EPIDIAR adli ¢ox-
markazli beynalxalq tadqiqatin naticalarine asasaon,
todgiqata coalb edilon xastolorin 43%-don ¢oxu Ra-
mazan ay1 zamani an azi bir hipoqlikemiya epizodu
ilo qarsilasir [7]. Oruc tutan diabet xastolorinin tox-
minan 20-30%-inds qlikkoza saviyyalarinds ciddi
doyisikliklor, 15%-o qodorinds iso hospitalizasiya
tolob edon agirlasmalar miisahido olunur. Eyni
zamanda, dorman tonzimlonmasi vo tolim prog-
ramlaria calb olunan xastolords bu risk iki dofoyo
gader azalir [8]. Miiasir talim proqramlarmin effek-
tivliyino dair aragdirmalarda gostorilmisdir ki, fordi
yanasma totbiq edilon pasiyentlorin hipo- vo hiper-
qlikemiya riski 50%-don ¢ox azalmis, hayat keyfiy-
yoti vo Ozlinonozarat bacariglar iso statistik olaraq
ohomiyyatli doracads yiiksolmisdir (p<0,05) [9].
Riskin giymotlondirilmasi iso Ramazan ayinda
oruc tutmagi planlagdiran SD2 xostolorinin idara
olunmasinda ilkin vo an miihiim marhals hesab olu-
nur. Bu zaman xastonin klinik vaziyyeti, avvalki
hipoqlikemiya epizodlari, istifado olunan dorman
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preparatlart vo yanasi xostoliklori miitloq nozors
almalidir [3].

Dorman terapiyasinin tonzimlonmosi Ramazan
aymda orucun tohliikesiz sokildo davam etdirilmasi
baximindan miihiim ohomiyyat dasiyir. Bu dévrds
hipoglikemiya vo hiperqlikemiya epizodlarinin
qarsisinin  alimmast mogsadilo miialico planinin
yenidon qiymatlondirilmasi vo fordi xiisusiyyastlor
nozors alinaraq terapiya sxeminin uygunlasdirilmasi
vacibdir. Xiisusilo insulin va sulfaniluriya preparat-
lar1 kimi hipoqlikemiya riski ytliksok olan dorman-
larin dozasi, gobul vaxti vo totbiq sxemi Ramazan
dovriinds xastonin gidalanma rejimine vo metabolik
voziyyatino uygun sokildo fordilosdirilmolidir [10].
Yeni nasil dormanlar (mosslon, DPP-4 inhibitorlari
vo SGLT2 inhibitorlart) daha az hipoqlikemiya riski
ilo alternativ togkil edo bilor [11].

Beloliklo, Ramazan aymnda oruc tutan $D2
xastalorinin tohliikesiz idare olunmasi miiasir dia-
betologiyanin aktual vo praktik ohomiyyat dasiyan
problemlorindon biri olaraq qalir. Xiisusilo fordi
risk qiymaotlondirilmasi, uygun sokorendirici tera-
piyanin se¢ilmosi vo hipoqlikemiyanin profilakti-
kas1 bu xostolorin tohliikesiz oruc tutmasinin asas
sortlorindon hesab olunur. Bununla yanasi, miixto-
lif sokorendirici preparatlarin Ramazan dovriindo
tohliikasizlik profilinin qiymatlondirilmasi va yerli
populyasiyada risk faktorlarinin miioyyanlosdi-
rilmasi xiisusi elmi vo klinik shomiyyat kosb edir.

Bizim todgigatin osas moaqsadi Azorbaycan-
da Ramazan ayinda oruc tutan SD2 xostolorinda
sokarendirici terapiyanin tohliikosizliyini vo effek-
tivliyini dyronmokdir.

Material vo metodlar. Todgiqat Baku Medi-
cal Plaza xostoxanasinda 18-89 yas arasinda,
koniillii olaraq oruc tutan SD2 xostolori tizorindo
aparilmisdir. Umumilikdo 123 xosto (kisi: 48, qa-
din: 75) todqiqata daxil edilmis, sonradan 4 xasto
(2 kisi, 2 qadin) todqigatdan xaric edilmisdir. Belo-
likls, yekun analiz 119 xasta lizerinde aparilmigdir.
Osas qrup DPP-4 inhibitorlar1 ilo miialico olunan 68
nofordon, nozarst qrupu iso bu miialiconi almayan
51 nafardon ibarat olmusdur.

Biitiin istirak¢ilarda boy, ¢oki, bel ¢evrasi vo
bodon kiitlo indeksi (BMI) kimi antropometrik
gostaricilor o6l¢iilmiis, homg¢inin acqarina qliiko-
za, qlikohemoqlobin (HbAlc), lipid profili, ALT,
kreatinin vo yumagqciq filtrasiya siiroti (YFS) kimi
laborator parametrlor toyin olunmusdur. Arterial
tozyiq qeyd edilmisdir.

Xostolorin oruc tutma miiddotinds tibbi miidaxilo
tolob edon hiperqglikemiya, ketoasidoz, dehidratasiya

vo tromboz hallar1 miisahido olunmamisdir. Lakin
bozi hallarda hipoglikemiya va agir hipoglikemiya
bas vermisdir. Biitiin xostolor vaxtinda effektiv tib-
bi yardim aldilar va sonraki fasadlar olmadan hipo-
qlikemiyadan ¢ixdilar.

Naticalor vo miizakira. Todqgigat naticolorine
osason, Ramazan ayinda oruc tutan $D2 xostolordo
hipoqlikemiya vo agir hipoqglikemiya riskina tosir
edon oasas amillor miioyyon edilmisdir. Aparilmis
statistik tohlillor gostormisdir ki, asagidaki fak-
torlar hipoqglikemiya riskini ohomiyyatli doracado
artirmisdir: HbA1¢>9,0% (RR=8,160), sokorendi-
rici farmakoterapiya (RR=11,222), insulinoterapi-
ya (RR=5,611), sulfaniluriya (SU) preparatlarinin
istifadesi (RR=6,375) vo IDF/DAR skalasinin >3
olmast (RR=19,922). Bunun oksino olaraq, DPP-
4 inhibitorlarmin istifadesi hipoqlikemiya riski-
nin azalmasi ilo slagoli olmusdur (RR=0,048) vo
goruyucu faktor kimi qiymotlondirilmisdir.

Tadgigat zamani yas, cins, SD-nin miiddati, badon
cokisi, arterial hipertenziya vo ALT gostoricilori-
nin hipoqglikemiya vo agir hipoqlikemiya hallarina
statistik ohomiyyatli tosiri agkar edilmomisdir. Eyni
zamanda TyG indeksi, TyGxXBMI, SHR1, SHR2 va
Glycemic Gap (GG) indekslori do risk faktorlari ilo
ohomiyyatli slago géstormomisdir.

IDF/DAR skala sisteminin tohlili gdstormisdir
ki, score 0-3 olan xostolor agagi risk qrupuna aid
edilmis vo bu qrupda hipoqlikemiya hallar1 nisboton
az miisahido olunmusdur (RR=0,062). Bunun ok-
sino olaraq, IDF/DAR skalast >3 olan xastalordo
hom hipoglikemiya, ham ds agir hipoqlikemiya riski
ohomiyyatli dorocodo yiiksok olmusdur (miivafiq
olaraqg RR=19,922 vo RR=16,125). Ramazan ayin-
da hipoglikemiya vo agir hipoqglikemiya hallarina
tosir edon risk faktorlarinin miiqayisoli vo vizual
tohlili Sok. 1-7-ds toqdim edilmisdir.

Hipoglikemiya

Agir Hipoglikemiya
DPP-4 inhibitorlar! -

IDF/DAR Score > 3
SU-terapiyas!

insulinoterapiya

Sakarendirici farmakoterapiya

HbAlc = 9.0%

0 5 10 15 20 25 30 35
Nisbi Risk (RR)

Sak. 1. Risk faktorlarmmin hipoqlikemiya va agir
hipoqlikemiyaya tasirinin vizual tohlili
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DPP-4 inhibitorlari
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insulinoterapiya

Sekerendirici terapiya

HbAlc = 9.0%

0.0 25 5.0 7.5 10.0 12.5 15.0 17.5 20.0
RR Dayari

Sak. 2. Agir hipoglikemiya ii¢iin risk faktorlarinin
vizual tahlili

Score >3

Score 0-3

DPP-4 inhibitorlari
IDF/DAR Score >3
SU-terapiyasi
insulinoterapiya
Sokarendirici terapiya

HbAlc = 9.0%

0.0 25 5.0 7.5 10.0 125 15.0 175 20.0
RR Dayari

Sok. 3. Genislondirilmis agir hipoqlikemiya risk
faktorlarnin vizual tahlili

Score (>3)
Score (0-3)

IDF/DAR Score >3
SU-terapiyasi
insulinoterapiya
Sakarendirici terapiya

HbALc = 9.0%
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RR Dayari

Sak. 4. Hipoglikemiya iiciin risk faktorlarimin
vizual tahlili

GG =0.0
SHR2 >19.5
SHR1 >1.0
TyG*BMI >290
Score >3

Score (0-3)

2 7 3 ] 10 12 14 16
RR Dayari

Sak. 5. Digar parametrlors gors agir hipoqglikemiya
iiciin risk faktorlarmin vizual tahlili

Score (>3)
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Sak. 6. Hipoqlikemiya ii¢iin alava risk faktorlarinin
vizual tahlili
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Sok. 7. Hipoglikemiya vo agir hipoqlkemiya iiciin biitiin
risk faktorlarimin miiqayissli va vizual tohlili

Aparilmis tadqiqat gostordi ki, Ramazan ayinda
oruc tutan SD2 xastalorinds hipoglikemiya riskinin
formalagmasinda istifado olunan farmakoterapiya
vo metabolik nozaratin soviyyasi osas rol oynayir.
Xiisusilo HbAlc saviyyasinin yliksak olmasi, insuli-
noterapiya vo SU preparatlarinin istifadssi agir hipo-
qlikemiya riskinin artmasi ilo slagali olmusdur. Bu
naticalor Ramazan dovriindo miialico strategiyasinin
fordilosdirilmasinin vacibliyini bir daha tosdigloyir.

Eyni zamanda, olds olunan naticolor gostorir ki,
Ramazan ayindan ovvol aparilan maariflondirmo
va xasto tolim proqramlart hipoqlikemiya riskinin
azaldilmasinda miihiim rol oynaya bilor. Xastalorin
gidalanma rejimi, fiziki aktivliyi, qliikoza moni-
toringi vo dorman gabul qaydalar1 barado malumat-
landirilmast metabolik nozarotin daha stabil saxlan-
masina komok edir. Bu yanagma xiisusilo yiiksok
risk qrupuna daxil olan pasiyentlords agir me-
tabolik agirlagmalarin profilaktikas1 baximindan
boyiik shomiyyot dasiyir. Buna goro do Ramazan
Oncosi multidissiplinar yanasma vo fordi tibbi
moslshatlondirma tohliikasiz oruc tutulmasinin asas
komponentlorindon biri hesab edilmalidir.

DPP-4 inhibitorlarinin istifadoesinin qoruyu-
cu tosir gostormoasi homin preparatlarin Ramazan
dovriindo daha tohliikkasiz terapevtik se¢im ola
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bilocayini gosterir. Bu preparatlar gliikozaya bagl
tasir mexanizmina malik olduqlar {igiin hipoqlike-
miya riskini minimuma endirs bilor.

Tadgiqatda IDF/DAR skalasinin yiiksok prog-
nostik ohomiyyoto malik oldugu miioyyon edil-
misdir. Score >3 olan xostolordo hom hipoqlikemi-
ya, ham do agir hipoqlikemiya riskinin shamiyyatli
doracoado yiiksok olmasi bu skalanin klinik prakti-
kada totbiqinin vacibliyini gostorir. Xostolorin fordi
riskinin ovvelcadon qiymatlondirilmasi Ramazan
ayinda tohliikasiz oruc tutulmasina vo miimkiin agir-
lagmalarin garsisinin alinmasina komok edo bilor.

Digor tarafdon, TyG, SHR1, SHR2 vo GG indeks-
lorinin bu tadqiqatda statistik shomiyyot dagimamasi
onlarin klinik oshomiyyatini tam inkar etmir. Gliman
edilir ki, daha genis nlimuna qruplarinda aparilacaq
todqiqatlarda bu gostaricilorin prognostik rolu daha
aydin miioyyan edilo bilor.

Belolikla, alds olunan naticolor gdstarir ki, Rama-
zan ayinda SD2 xastolorinin idare olunmasinda risk
faktorlarinin erkon miioyyonlosdirilmosi, diizgiin
risk qiymatlondirilmasi vo fordi farmakoterapiya se-
¢imi hipoglikemiya hallarinin garsisinin alinmasin-
da miihiim rol oynayar.

Yekun: 1. Ramazan ayinda oruc tutan $D2 xos-
tolorinds hipoglikemiya va agir hipoqlikemiya riski-
no osasan istifado olunan sokorendirici terapiya tosir
gostormisdir.
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PE3IOME

BE3OITACHOCTDB U DO@PEKTUBHOCTbD IIOCTA B MECAIl PAMAJIAH
Y HAIHMEHTOB C CAXAPHBIM JIMABETOM 2 TUIIA

'Mamenzane X.A., 2Mup3a3zajae B.A.
'Knunuxa «Baku Medical Plazay», Baxy, Azepbaiioscan,
?Azepbaiioxcanckuil I'ocyoapemeennviii Huemumym Ycosepuencmeosanust Bpaueti umenu A.Anuesa,
kageopa mepanuu, baxy, Azepbatiosxcan

Lean uccaenoBanusi — OLEHUTH 0e30MacHOCTh M A(P(PEKTUBHOCTh CaxapOCHIDKAIOUIEH Tepaluu y NalUeHTOB C CaXapHbIM
muaberom tumna 2 (CI12), cobmromaromux moct B mecsl Pamanan B AsepOaiimkane. Matepuana m Metonsl. VccnenoBanue
nposezeHo B kimHuke Baku Medical Plaza. B uccnenoBanue Obuty BKITFOUEHBI 123 mar@ieHTa, U3 KOTOPBIX 4 B IOCJIECTBUU ObLIA
HCKJIIOYEHBI; OKOHYATEIbHBIN aHaau3 BhIOHEH y 119 nanmentoB. OCHOBHYIO IPYIITY COCTaBWIN 68 OOJIBHBIX, MOTYYaBIINX
nnruodutopsr JI1I1-4, xonTposnbHyto rpynmy — 51 mamueHT Oe3 naHHOW Tepanuu. BceMm yuyacTHMKaM OBIIM HPOBEIEHBI
AHTPOIIOMETPUYECKHIE N3MEPEHHS, OLIEHKA apTEPUAIILHOT O IaBJICHH M J1JaDOpaTOPHBIX NOKazaTesel. Pe3yabTaThl. Y CTaHOBIIEHO,
4yro ypoBeHb HbAlc >9,0%, nHcynuHOTEpanus, NpUMEHEHHE TPenapaToB CyJib()OHUIMOUYEBUHEI, a Talkke mokasarens [DF/
DAR >3 crartuctuyecku 3HAYMMO HOBBIIAIM PUCK PA3BUTHs TUIOIJIMKEMHM MU TSKEION rumornukeMuu. Mcnosp3oBaHue
nnrudutopos JI1I1-4 acconuupoBaiock Co CHUKEHHEM PHCKa THIOTIIMKEMHUH U PacCMaTPUBAJIOCh KaK 3alMTHBIN (akTop. He
BBISIBJIGHO CTATUCTUYECKH 3HAYMMOM CBSA3M MEKIY PUCKOM T'MIIOTIIMKEMUHU U BO3PACTOM, MOJIOM, AnuTenbHOCThI0 C/12, Maccoit
Tena, apTepuaibHol runeprensueii, yposuem AJIT, unnexcamu TyG, TyGxBMI, SHR1, SHR2 u Glycemic Gap. BoiBoasbl.
[onmyuyeHHBIE PE3yNbTaThl CBHICTECIBCTBYIOT O BaXKHOCTH WHAWBUAYAJIbHOW OLICHKU pHCKa, mpuMeHeHus mkanel IDF/DAR
U pallMOHAIFHOTO BHIOOpA caxapOCHIKAIOUIEH Tepanuu Juis 0e301macHoro codimoaenus nocra nauentamu ¢ C/12 B nepuon
Pamanana.

KuaroueBbie ciioBa: caxapHbiid auader tun 2, PamanaH, moct, runoriukemust, THruoutopsl JI1I1-4, nHCcymuHOTEepaus, mKaia

IDF/DA
SUMMARY

SAFETY AND EFFECTIVENESS OF FASTING DURING
RAMADAN IN PATIENTS WITH TYPE 2 DIABETES

'Mammadzada H.A., *Mirzazade V.A.
'Baku Medical Plaza Clinic, Baku, Azerbaijan,
’Department of Therapy, Azerbaijan State Advanced Training Institute for Doctors named after A.Aliyev,
Baku, Azerbaijan

Aim of the study was to evaluate the safety and efficacy of glucose-lowering therapy in patients with type 2 diabetes mellitus
(T2DM) fasting during Ramadan in Azerbaijan. Material and methods. The study was conducted at Baku Medical Plaza
Hospital. A total of 123 patients were enrolled, and 4 were subsequently excluded; therefore, the final analysis included 119
participants. The main group consisted of 68 patients receiving DPP-4 inhibitors, while the control group included 51 patients
not treated with these agents. Anthropometric measurements, blood pressure assessment, and laboratory investigations were
performed in all participants. Results. The results demonstrated that HbAlc >9.0%, insulin therapy, sulfonylurea treatment,
and an IDF/DAR score >3 were significantly associated with an increased risk of hypoglycemia and severe hypoglycemia. In
contrast, the use of DPP-4 inhibitors was associated with a reduced risk of hypoglycemia and was identified as a protective
factor. No significant associations were found between hypoglycemia risk and age, sex, duration of diabetes, body weight,
arterial hypertension, ALT level, TyG index, TyGxBMI, SHR1, SHR2, or Glycemic Gap. Conclusion. These findings highlight
the importance of individualized risk assessment, implementation of the IDF/DAR risk stratification system, and appropriate
selection of glucose-lowering therapy to ensure safe fasting during Ramadan in patients with T2DM.

Keywords: type 2 diabetes mellitus, Ramadan, fasting, hypoglycemia, DPP-4 inhibitors, insulin therapy, IDF/DAR score

Redaksiyaya daxil olub: 06.01.2026
Capa tovsiya olunub: 02.02.2026
Roygi: tii.e.d., N.A.Faracova

100



https://doi.org/10.61775/2413-3302.v1i43.15 Tibb vo Elm Jurnali, Nel (43) 2026, 101-108

DIABETLI XOSTOLORDO PERIFERIK ARTERIYA
ATEROSKLEROZUNUN XUSUSIYYOTLORI

Mehdiyev S.X.*
O.0liyev adina Azorbaycan Déviat Hakimlori Tokmillogdirma Institutu,
Terapiya kafedrasi, Baki, Azarbaycan

Periferik arteriyalarin aterosklerotik zodslonmaosi 2-ci tip sokorli diabetli xostolords tez-tez rast golinon, ¢ox vaxt subklinik
gedisli olan vo tirok-damar agirlagsmalar: riskini artiran miihiim damar patologiyasidir. Toadqiqatin maqsadi Azorbaycan
populyasiyasinda 2-ci tip sokorli diabetli xastolordo periferik aterosklerozun subklinik gostoricisi olan topuq-bazu indeksi ilo
iirok-damar xostoliklorinin risk faktorlari, qlikemik nozarat, arterial hipertenziya, mikroalbuminuriya vo asag1 otraf damarlariin
sonoqrafik gostoricilori arasindaki slagoni dyronmok olmusdur. Material vo metodlar. Todqiqata 30-69 yaslt 528 nofor 2-ci tip
sokorli diabetli xosto daxil edilmisdir. Xostolor sorgu, obyektiv miiayino, qlikohemogqlobin, mikroalbuminuriya, arterial tozyiq
gostaricilori vo asagi otraf damarlarinin sonoqrafik miiayinosi osasinda qiymotlondirilmisdir. Topuq-bazu indeksi periferik
arteriya xostoliyinin obyektiv gdstaricisi kimi istifado edilmis, TBi<0,9 periferik arterial zodolonmo slamati hesab edilmisdir.
Natico. TBI-nin orta gostaricisi 1,061+0,009 olmus, xostolorin 27,2%-do TBi<0,9 askar edilmisdir. Asagi otraf damarlari
aterosklerozunun klinik olamotlori 66,7% xostado qeyd edilmigdir. Qlikemiyaya geyri-adekvat nazarat olunanlarda TBi<0,9
daha ¢ox rast golinmis, distal seqmentlors dogru stenozun agirliq doracosi artmis vo dizalti-topuq seqmentinds dekompensasiya
olamatlori miisahida edilmisdir. Arterial hipertenziyali xostolordo TBI géstoricilori daha asagi, periferik ateroskleroz alamatlori
iso daha yiiksok olmusdur. Mikroalbuminuriyanin artmasi periferik aterosklerozun rastgalmo tezliyinin yiiksolmasi ilo miisayiot
edilmisdir. Yekun. 2-ci tip sokarli diabetli xostolords TBI periferik arteriya xastoliyi va iirok-damar riskinin qiymatlondirilmasi
ticlin praktik skrininq gostericisi kimi istifads oluna biler.

Acar sozlar: 2-ci tip sokorli diabet; topug-bazu indeksi; periferik arteriya xostoliyi; arterial hipertenziya; mikroalbuminuriya

eriferik arteriyalarin zodslonmasi 2-ci tip

sokorli diabet (SD2) xostolorindo tez-tez rast

golon agirlagsmalardan biri hesab edilir [1,
2]. Diabetli xostolordo asagi otraf arteriyalarinin
zadolomosini gostoran subklinik olamotlordon biri
topuq-bazu indeksi (TBI) hesab edilir [1, 3, 4]. Bu
gostaricinin <0,9 olmas1 tokco periferik arteriya
xostoliyinin deyil, eyni zamanda $D2 xostolordo
digor hadof orqan zadslonmalorinin do markeri hesab
edilir [1, 5-7]. Stibut olunmusdur ki, har bir cografi
bolgods bu qrup xostolordo organ zodslonmalori-
nin, o climlodan periferik aterosklerozun xarakterik
kliniki-epidemioloji xtisusiyyatlori vardir [4-8]. Bu
molumatlar1 arasdirmadan, diabetli xastolordo 2-cili
profilaktika todbirlorini adekvat soviyyado aparmaq
mimkiin deyil. Bunlar1 nozoro alaraq, tadqiqatin
maqsadi SD2 Azorbaycan populyasiyasinda peri-
ferik aterosklerozun subklinik olamati olan TBI ilo
irok-damar xostaliklorinin risk faktorlar1 vo diger
gostaricilor arasinda olan qarsiliqli alagoni dyron-
mokdoan ibarat olmusdur.

Material vo metodlar. Todqigata 528 nofor
30-69 yash SD2 xosto colb olunmusdur (301 nofor
Baki sohorindon, 227 nofor respublikanin rayon-
larindan). Xostolor "ARIC" sorgu anketi vasitosilo
milayinolordon  ke¢mislor.  Qlikohemoqlobinin
(HbA1c) >7% olmasi glikemiyaya adekvat nozaro-
tin, HbA1c<7% iso pis nazarotin gostaricisi hesab

*e-mail: samirmehdiyev1966@gmail.com

edilmisdir. Sutkaliq sidikds mikroalbuminin (MAU)
soviyyasinin 30-300 mg/dl gostericisi patologiya
kimi gobul olunmusdur. Topuq-bazu indeksi (TBI)
asag1 otrflarin xroniki isemiyasin1 askar etmoyin
obyektiv iisulu hesab edilir. Bu indeks sonoqrafik
olaraq ayagin arxa arteriyast vo arxa boyiik gamis
arteriyast soviyyoasindo sistolik arterial tozyiqin
bazu arteriyasinda eyni gdstariciys olan nisbati kimi
gotiiriilmiisdiir. TBI<0,9 olmasi periferik arteriya
xostoliyinin olmasin1  gostormis, 0,7-0,9-yiingiil,
0,4-0,7-orta doracali, <0,4 iso agir doracoli stenoz
kimi qiymatlondirilmigdir.

Tadgiqatin naticalori. TBi-nin orta gdstori-
cisi 1,061+0,009 (0,6-1,8) olmusdur. Asagi otraf
damarlar1 aterosklerozunun simptomlar1 kifayot
gadar yliksak tezlikdo (66,7%) rast golso do, yal-
niz 27,2+1,4% xostodo TBI<0,9, 72,8+2%-do iso
TBi>0,9 olmas1 askar edilmisdir.

Periferik arterial damarlarin sonoqrafik olaraq
stenozu 20-90% arasinda toraddiid etmis, periferi-
yaya dogru aterosklerotik monsoli stenozun orta
gostoricisi vo agirliq dorocosi artmis, maksimal
gostaricilor dizalti-topuq seqmentinds geyd edilmis-
dir (cad. 1). Qalga-bud seqmentindo gan coroyani
98,7£1,3% halda magistral, 1,3+1,3%-do kolla-
teral, bud-dizalti seqmentdo 97,4+1,8% magistral,
2,6+1,8%-do kollateral, dizalti-topuq seqmentin-
do iso 96,1+£2,2% magistral, 3,9+ 2,2% kollateral
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tipdo olmusdur. Qan dovraninin hor 3 seqmentdo
18,4+4,4%-1 kompensasiya, qalga-bud seqmenti vo

seqmentindo 76,3+4,9%-1 subkompensasiya, yalniz
dizalti-topuq seqmentindo 5,3+£2,6% xostodo de-
bud-dizalti seqmentindo 81,6+4,4%, dizalti-topuq kompensasiya morholosinds olmasi agkar edilmisdir.

Cadval 1
Asag otraf damarlari stenozunun orta gostoricilari va strukturu

.. .. QBS BDS DTS

Gostaricilar (n=76) (n=76) (n=76)
M=m 41,112 44.1£1,5 49,7+1,9

(min - max) (25-65) (20-80) (20-90)

Doracosi 25-40% 45-65% 25-45% 50-80% 20-50% 55-90%

Tezlivi 40 36 38 38 47 28

Y 52,6£5,7% 47,445,7% 50,0+5,7% 50,0+5,7% 61,8+5,6% 38,2+5,6%

Qeyd: QBS - qal¢a-bud seqmenti, BDS - bud-dizalt1 seqment, DTS - dizalti-topuq seqmenti.

Sorgu vo obyektiv milayinoyo osason asagi otraf
damarlar1 aterosklerozunun olamotlori bolgolordo
yasayan xastolords Baki sohorinds olanlarla miiqa-
yisodo daha ¢ox miioyyon edilmisdir (miivafiq
olaraq 77,1% vs 58,8%, p<0,001).

Metformin vo sulfonil sidik covhori preparatlari
ilo monoterapiyalar fonunda TBis miialico olun-
mayanlardan yiiksok (p<0,05), insulin miialicosi
zamani isa TBId vo TBIs yalniz pohriz miialicasino
(p<0,01), TBIs isa yalniz miialico olunmayan qrupa

nisbaton az olmusdur (p<0,05) (cad. 2).

Cadval 2
Miialico taktikalarindan asili olaraq TBI-nin xiisusiyyatlori
Gostaricilor TBid TBis
Qruplar
Miialica olunmayanlar 1,079+0,036 1,145+0,032
! (0,8-1,3) (1-1,4)
. 1,168+0,061** 1,150+0,044
Pohriz
(098'197) (037'134)
Biquanid 1,067+0,046 1,053+0,045
! (0,8-1,8) (0,6-1,8)
1,091+0,019 1,082+0,019
SSC preparatlart 0.7-16) 0615
insulinoterapiya 1,025+0,018 1,017+0,017 *A»
Y (0,6-1,4) (0,6-1,6)
Kombinasiyali miialico 1,056+0,013* 1,062+,015
g (0,7-1,6) (0,6-1,7)

Qeyd: Pohriz miialicasi ilo farqin diiriistlilyii: ~* — p<0,01.TBId — sag topuq bazu indeksi, TBis — sol topuq bazu indeksi (burada

va cadval 3-do).

Insulinlo monoterapiya fonunda yalmz TBIs
pohriz miialicosi vo miialico gobul etmoyonlorlo
miigayisado forqlonmis (miivafiq olaraq p<0,01
va p<0,05), insulin miialicosi fonunda 33,6+4,3%,
pohriz miialicesi zamani 6,3+6,1% xastado TBi<0,9

oldugu halda, miialico olunmayanlarda belo xasto
askar edilmomisdir (¥*>=5, p<0,05 vo %*=6,73,
p<0,01). Kombinasiyal1 hipoqlikemik miialico qgobul
edon xostolordo ancaq TBId pohriz miialicesing
nisbaton az (p<0,05), TBIs iso miialico olunma-
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yanlardan yiliksok olmusdur (A?=5,03, p<0,05).
Miialico taktikalari igorisindo TBi<0,9 olmasi on
cox (34,3+4,3%) insulinoterapiya fonunda, on asag1
gostarici (9,9+7,2%) iso yalniz pohriz miialicasi
alanlarda miisahido edilmisdir.

Cod. 3-don goriindiiyli kimi, glikemiyaya pis
nozarat olunanlarin  toxminon 2/5-do  obyektiv
miiayino zamani TBi<0,9 olmusdur ki, bu da on-
larda periferik arteriya hovzosindo gan dovraninin
ohomiyyatli dorocods pozulmasint gostormisdir.
Diabetin dekompensasiyast zamani asagi otraf-
larin biitiin seqmentlorindo sonoqrafik olaraq qan

corayani asasan magistral tipli olmus, bu zaman agir
daracali stenozlar daha ¢ox qeyd edilmigdir. Qlike-
miyaya noazaratin soviyyosindon asili olmayaraq,
xastalorin toxminan 1/5-da qalca-bud vo bud-dizalti
seqmentlorindo gan dovran1 kompensasiya, 4/5-do
subkompensasiya morhoalasinds olmus, glikemiyaya
pis nozarat olunan xastalorin 1/5-ds iso dizalti-topuq
seqmentindo gan dovraninin eyni zamanda de-
kompensasiyasi da miisahids edilmigdir. Gorlindiiyti
kimi, periferiyaya dogru arterial damarlarin stenozu
va gan corayaninin hamin nahiyyslords pozulmasi
daha shamiyyatli doracads olmusdur.

Cadval 3

Qlikemik nazaratdon asili olaraq asagi atraf damarlar1 gostoricilorinin xiisusiyyatlori

Gostoaricilor Qradasiya Hblc >7% Hblc <7% p (Kruskal-Uollis)
213 45
Var N o
Asagi otraf damarlarinin 61,7+2,6% 55,5%5,5% 0305
aterosklerozu (sorguya osason) 132 36 ’
Yoxdur 38,3+2,6% 44,4+5,5%
189 63
, >0.9 56,8+2,7% 80,8+4,5%
TBIs <0,001
<0.9 144 15
’ 43,2+2,7% 19,244,5%
~0.9 207 66
. ’ 62,2+2.7% 84,6+4,1%
TBId <0,001
0.9 126 12
- 37,8+2,7% 15,4+4,1%
144 42
Magistral
Qalga-bud seqmenti (qan corayaninin 98,0£1,2% 100,00,0% 0351
formasi) 3 )
Kollateral 2.041.2% 0
72 21
_400
25-40% 49.044,1% | 50,0£7.7%
Qalga-bud seqmenti (stenoz - %) 0,907
75 21
_GK0
45-65% 51,0£4,1% 50,0+7,7%
Kompensasiya 30 ?
Pensasty 20,443 3% 21,4+6,3%
Q(?zlli?r-r?;s?)seqmenu (qan dovramuain Subkompensasiya 17 33 0,885
P pensasty 79,6+3,3% 78,6+6,3%
Dekompensasiya 0 0
. 144 42
Magistral
Bud-dizalt1 seqment (qan coroyaninin 98,0£1,2% 100,00,0% 0351
formast) 3 ’
Kollateral 2.041.2% 0
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Cadval 3. Davamu ...
42 24
_AK0
25-45% 27,5+3,6% 57,1£7,6% <0.001
Bud-dizalt1 seqment (stenoz - %) 1 3 ’
Q)0
50-80% T2543,6% | 42.9+47.6%
Kompensasiya 30 ?
pensasty 20,4+3,3% 21,4+6,3%
Bud—ld1zalt)1 seqment (qan dovraninin Subkombensasiva 117 33 0.885
pozuimast pensasty 79,6+3,3% 78,6+6,3%
Dekompensasiya 0 0
. 144 42
Magistral
Dizalti-topuq seqmenti (qan 98,0+1,2% 100,0£0,0% 0.351
carayaninin formast) 3 ’
Kollateral 2.0+1.2% 0
36 24
_&()0
20-50% 23,543,4% 57,1£7,6%
Dizalti-topuq seqmenti (stenoz, %) 0 3 <0,001
7
000
35-90% 76,543,4% | 42,9+7.6%
Kompensasi 18 15
otipetisastya 12,242,7% 35,7+7,4%
Dizalti-topuq seqmenti (qan . 102 27
dovraninin pozulmasi) Subkompensasiya 69,4+3,8% 64,3+7,4% <0,001
Dekompensasiya 27 0
pensasty 18,43,2%

Sorgu vo obyektiv miiayino osasinda asagi
otraf damarlarinin aterosklerozu normotenziyali
xostolorin  53,8+4,9%-do askar edilmisdirso, ar-
terial hipertenziyali (AH) xostolordo bu gostorici
69,8+2,2% toskil etmisdir (p=0,002).

Cad. 4-don goriindiiyti kimi, AH-1i xostolordo
TBi-nin orta gostaricilori do normotenziyali
xastolorlo miiqayisado ohomiyyatli dorocods asagi

olmus, bu zaman asag1 otraf periferik arteriyalarin-
da perfuziya 2-3 dofs ¢ox pislogmisdir. Qeyd et-
mok lazimdir ki, AH-don aziyyat ¢okon xastolorin
toxminon 1/3-do periferik arteriyalarin stenozu
miisahido edilmisdir. Asag1 otraflarin biitiin seq-
mentlorinds stenozun agirliq deracasinin normo-
tenziyal1 xostolordon ¢ox olmasina baxmayaraq, bu
forq statistik ohomiyyatlilik kosb etmomisdir.

Cadvol 4

Periferik damar patologiyasi gostaricilorinin AT-nin saviyyasindon asili xiisusiyyatlori

Gostaricilar Qradasiya >140/90 mm c. siit. <140/90 mm c. siit. p (Kruskal-Uollis)
n 410 101 0.001
TBI (sol) Mz+m 1,038+0,010 1,151£0,020 ’ (Fiser)
(95% EI) (0,6-1,8) (0,6-1,7) P
<0.9 122 15
. 29,8+2,3 14,943.5
TBI (sol), % 0,001
~0.9 288 86
70,242,3 85,1£3,5
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Cadval 4. Davamu ...
n 410 101
M=m 1,037+0,010 0,001
TBI (sag) o o ’ ’ 1,160+0,019 Dae
(95% EI) (0,6-1,8) (0.7-1,6) p (Fiser)
<0.9 129 10
. 31,5423 9,94+3,0
TBI (sag), % 0,001
281 91
>0,9
68,5+2.3 90,1£3,0
n 56 20
Qalga-bud seqmentinds stenoz M+m 42,1+1,3 38.042.8 0,138
o [ i _ ) 5 :
(%) (95% Ei) (30-60) (25-65) p (Fiser)
. n 56 20
?;1;1-(112&11;1 seqmentda stenoz Mim 452416 413433 O,(2;1ioer)
° (95% Ei) (20-80) (25-75) P
. . 56 20
]S)t;f;"(f%uq seqmentindo M:m (Ei 95%) 51,4422 44,8+3.6 0’(1;7 o
° (20-90) (25-80) Pk

Qeyd: EI - etibarliq intervali.

Asag1 otraf damarlarinin aterosklerozu olan
soxslordo MAU daha ¢ox rast golmisdir. MAU-
nun agirliq doracosi artdiqca, periferik ateroskleroz
olamatlorinin asgkar edilma tezliyi artmis vo bu pa-
tologiya 300 mgq/dl MAU-lu xastolorin 90%-do

miioyyon edilmisdir. Asagi otraflarin stenozunun
sonoqrafik olamatlorinin askar edilmo tezliyi 300
mgq/dl MAU-lu xastolords on yiiksok olmus, MAU-
nun tezliyinin artmasi periferiyada daha ¢ox qeyd
edilmisdir (cad. 5).

Cadval 5
MAU ils gostaricilor arasindaki slaga
MAU (mq/dl)
Gostaricilor Qradasiya 0 20 100 300 P (Kruskal-Uollis)
Asagi otraf
damarlarmin Yoxdur 116 40 6 2
aterosklerozu (7.4 (28,0) (22.2) (12,5)
(sorgu va obyektiv 0,052
milayinays asason), 194 103 21 14
n (%) Var 62,6) | (72,0) (77.8) (87,5)
46 23
Bud-dizalti M=+m (95% 45,5+ 41,3+ 3 2 0336
seqmentds stenoz, EI) 1,8 2.9 40,0£10,0 55,0+5,0 ’ (Fiser)
(%) 42,0- | (353- (-3,0-83.3) (-8,5-118,5) | PU®
49,1) 47,3)
46 23
Dizalti-topuq M+m _(95% 51,0+ 46,3+ 3 2 0.176
seqmentinda stenoz, EI) 2.3 3,6 46,7£16,7 72,5£2.5 ’ (Fiser)
(%) (46,3- (38,8- (0,0-118,4) (40,7-104,3) P
55,6) 53,8)
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Miizakirs. Miioyyon edilmisdir ki, TBI perife-
rik arteriya xostoliyinin subklinik zodslonmasi ilo
borabor, eyni zamanda iirok-damar xostoliklorinin
do ciddi risk faktoru hesab edilir [5,8]. Goriindiiyii
kmi, bizim populyasiyada sorgu vo obyektiv miia-
yino osasinda periferik arteriya xostoliyinin agkar
edilma tezliyi kifayat qodor yiiksak (66,7%) olmus,
TBI<0,9 olmasi iso 27,2% xostado miioyyon edil-
migdir. Xostolordo sonoqrafik olaraq periferik ate-
rosklerozun rastgolma tezliyi kifayot qodor genis
diapazonda (20-90%) doyismis vo periferiyada ste-
noz gostaricilori daha da artmis (40-60%) vo distal
nahiyyads qan dovran1 dekompensasiya marhalo-
sinda olmusdur.

Periferik ateroskleroz olamaotlori bolgolordo
yasayan diabetli xostolordo daha ¢ox askar edilmisdir
ki, bunu da onlarin istifado etdiklori antidiabetik,
antihipertenziv, antitrombotik vo s. miialico takti-
kalarinin qeyri-adekvat olmasi ilo slagalondirmok
olar.

Molumdur ki, diabetli xostolordo hodof organ
zadalonmolori oksar hallarda kliniki olamotsiz yaxud
az simptomlu olur. Odur ki, periferik aterosklerozun
qiymotlondirilmosinds subklinik gdstarici olan TBI-
nin rutin olaraq toyin edilmosi miithiim shomiyyot
kosb edir [1-3, 8].

Diabetli xostolordo periferik arteriya xostoliyi-
nin idars olunmasma kompleks yanasmaq lazim-
dir. Belo ki, adekvat antihiperqlikemik miialica ilo
yanasi, optimal antihipertenziv, lipid endirici vo
antitrombositar terapiya mithiim ohomiyyat kasb
edir. Bizim populyasiyada da miixtslif antidiabe-
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SUMMARY

CHARACTERISTICS OF PERIPHERAL ARTERY ATHEROSCLEROSIS
IN PATIENTS WITH DIABETES MELLITUS

Mehdiyev S.Kh.
Azerbaijan State Advanced Training Institute for Doctors named after A. Aliyev,
Department of Therapy, Baku, Azerbaijan

Atherosclerotic involvement of peripheral arteries is a common and often subclinical vascular complication in patients with
type 2 diabetes mellitus and is associated with an increased risk of cardiovascular events. The aim of this study was to assess
the relationship between the ankle-brachial index, as a subclinical marker of peripheral atherosclerosis, and cardiovascular risk
factors, glycemic control, arterial hypertension, microalbuminuria, and sonographic parameters of lower limb arteries in patients
with type 2 diabetes mellitus in the Azerbaijani population. Material and Methods. The study included 528 patients aged 30-69
years with type 2 diabetes mellitus. Patients were evaluated using questionnaire data, physical examination, glycated hemoglobin
level, microalbuminuria, blood pressure measurements, and sonographic assessment of lower limb arteries. The ankle-brachial
index was used as an objective indicator of peripheral artery disease, and an ABI value <0.9 was considered evidence of peripheral
arterial involvement. Results. The mean ABI value was 1.061+£0.009, while ABI<0.9 was detected in 27.2% of patients. Clinical
signs of lower limb atherosclerosis were observed in 66.7% of patients. Inadequate glycemic control was associated with a
higher frequency of ABI<0.9 and more pronounced impairment of peripheral circulation. The severity of stenosis increased
toward the distal arterial segments, with signs of decompensation mainly observed in the below-knee—ankle segment. Patients
with arterial hypertension had significantly lower ABI values and a higher frequency of peripheral atherosclerosis compared with
normotensive patients. Increasing microalbuminuria was also associated with a higher prevalence of peripheral atherosclerotic
changes. Conclusion. In patients with type 2 diabetes mellitus, the ankle-brachial index may be used as a practical screening
marker for peripheral artery disease and cardiovascular risk assessment.

Keywords: type 2 diabetes mellitus; ankle-brachial index; peripheral artery disease; arterial hypertension; microalbuminuria

PE3IOME

OCOBEHHOCTHU ATEPOCKJIEPO3A IEPU®EPUYECKHUX
APTEPUM ¥ BOJBHBIX CAXAPHBIM JUABETOM

MexaueB C.X.
Aszepbatiodcanckuii I'ocyoapcmeennuiti Mncmumym Ycosepuencmeosanus Bpauetl umenu A.Anuesa,
kageopa mepanuu, baxy, Azepbatioxican

ATEpOCKIIEPOTHYECKOE TOpaKeHNE MepudepruuecKuX apTepuil ABISIETCS YacThIM M HEPEIKO CYOKIMHHYECKHM COCYAMCTHIM
OCJIO)KHEHHEM y OOJBHBIX CaxapHbIM IUAa0ETOM 2-rO THIIA, YTO CBSI3aHO C IOBBIIICHHBIM PUCKOM CEP/I€YHO-COCYANCTHIX
ocnoxkHeHnil. Ile1blo uWccienoBaHusi ObIIO M3yYCHHWE B3aWMOCBSI3M MEKAY JIOABDKEYHO-TUICYEBBIM HMHICKCOM Kak
CYOKIIMHUYECKUM MapKepoM Hepr(eprIeckoro aTepockiepo3a M (akTopaMH pHCKa CEpACYHO-COCYIHMCTHIX 3a00JeBaHWH,
YPOBHEM TJIMKEMHYECKOTO KOHTPOJIS, apTepHalbHOW THIEPTEH3UEH, MHUKpOAIbOYMHHYpHEeH U coHorpaduiyeckumu
M0Ka3aTesIMA apTepUil HIKHUX KOHEYHOCTEH y OOJIbHBIX CaxapHbIM AMA0ETOM 2-ro THIA B a3epOaiPKaHCKOW MOIYJISILHH.
Marepuaa u MeToabl. B uccienoBanue ObUTM BKIIOUEHBI 528 OOJILHBIX caxapHBIM jJuabeToM 2-To Tuma B Bospacte 30-69
ner. IlamueHTs! ObuIM OOCIEIOBAaHBI C HCIOJIb30BAHMEM AHKETHPOBAHUS, OOBEKTHBHOTO OCMOTpA, OMPENCICHUS YPOBHS
TJIIKMPOBAHHOTO TeMOTJIOONHA, MUKPOAIBOYMUHYPHH, TTIOKa3aTelell apTepHaibHOrO AABICHUS M COHOTPaUUECKO OLEHKH
apTepuil HIDKHUX KOHEYHOCTEeH. JIOIbDKEYHO-TUICUEBON WHJIEKC MPUMEHSUICS KaKk OOBEKTHBHBIA IMOKa3aTelb 3a00JICBaHUS
nepudepudeckux aprepuii; 3nauenue JIIN<0,9 pacuenuBasics Kak Mpu3HaK NepH(EPUUIECKOro apTepHaIbHOTO MOPAKEHHS.
PesyabTaThl. Cpennee 3nauenue JIIIN cocraBmmo 1,061+0,009, mpu stom JIIIN<0,9 Obit BbisiBIICH y 27,2% OOJNBHBIX.
Knuanueckue Npu3HaKy aTepoCcKIepo3a COCyI0B HIDKHIX KOHEUYHOCTEeH oTMedanuch y 66,7% nammentos. [Ipu HeanekBaTHOM
TIINKEMUYeCKOM KOHTpoJe damie BerstBisuics JITTM<0,9 u Gonee BrIpakeHHOE HapyIIeHHE NepruepruIecKoro KpoBOOOpaIeHHUS.
TspkecTh cTEHO3a BO3pacTajga B HAINPABICHHM AWCTAIBHBIX CETMEHTOB, a MPU3HAKHW JCKOMIICHCAIIMH IPEHMYIIECTBEHHO
HaOIIOJAIINCh B ITOJIKOJICHHO-JIOJJBDKEYHOM CErMEHTe. Y TMAaIMeHTOB ¢ apTepHaibHON runeprensueil moxaszarenu JIIIN Opum
HIDKE, a IPU3HAKK Nepr(EepUIecKoro aTepocKiiepo3a BCTPeUalIuCh Yale. Y BeJIHYeHne MUKPOAITbOYMHHYPHH COIIPOBOKIAIOCH
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POCTOM 4acTOThI NMepUPEPUUECKUX aTEPOCKICPOTHIECKUX M3MEHEHHU. 3akioueHne. Y OOJbHBIX caXapHbIM JUa0eTOM 2-TO
tuna JIITM MoxkeT nCrob30BaThCs KaK MPAKTUYECKUI CKPUHUHTOBBIH [TOKa3aTelb LISl OLCHKU 3a00J1eBaHus neprdepraeckux
apTepuil ¥ CEpIEYHO-COCYIUCTOTO PUCKA.

KuroueBble c10Ba: caxapHbId auaber 2-ro THIIA; JIOJBDKEYHO-TUICYEBON WHACKC; 3a0osieBaHUE TepUPEPUICCKAX apTepuil;
apTepHabHas THIICPTEH3NS; MUKPOAIbOyMUHY P

Redaksiyaya daxil olub: 28.11.2025
Capa tovsiya olunub: 22.12.2025
Roygi: te.d. N.A.Faracova
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TIADIAZOL TOROMOLORININ SINTEZI VO
BiOLOJi FOALLIGININ OYRONILMOSI

Siileymanov T.A.,

Cabrayilova S.F.*

Azarbaycan Tibb Universiteti, Oczagiliqg kimyast kafedrasi, Baki, Azarbaycan

Mogqalads tiadiazol tdromolorinin sintezi vo bioloji foalliqlari hagqinda molumatlar verilir. Belsliklo, tiadiazol toromalori yiiksok
reaksiyaya girmok qabiliyyatino malik olan tizvi birlosmolordir. Tiadiazol téromaloari yiiksok bioloji foalliga malik birlogmolordir,
belo ki, bu maddslor antimikrob, antiproliferativ, sigoleyhine, voromo qarsi, iltihab oleyhino, antikonvulsant, antioksidant,
antibakterial, antiviral, analjezik, antipsixotik, antihistamin, antidepresant vo antihipertenziv kimi miixtslif bioloji xiisusiyyatlora
malikdir. Aragdirmalar gdstostorir ki, tiadiazollar ¢ox yonlii xassalorine gors forqli elm sahslorinde do miixtolif mogsadlorls
istifado olunur. Qurulus doyisikliklori farmakokinetik vo farmakodinamik foalliga tosir gostorir. Homginin tibb tocriibosindo
tiadiazol toromalori diagnostik vasitolor vo goriintiilomo agentlori kimi do istifads olunur. Kimyavi cohatdon foalligi eloco do
miixtolif istigamatli farmakoloji tosir xiisusiyystlorine malik olmasi tiadiazolun yeni téromslorinin sintezi va bioloji foalliginin
tadqiqi istigamatindo elmi islorin aparilmasinin aktual vo perspektivli olmasini tosdiq edir.

Acar sozlor: 1,3,4-tiadiazollar, sintez tisullari, bioloji aktivlik

10loji foalliga malik yeni maddolorin sintezi
B mogsadilo yiiksok reaksiya qabiliyyatino
malik birlogmolorin axtarilmasi aczagiliq

kimyas1 elminin miihiim problemlarindandir [1].

Son illorde ohomiyyatli bioloji foalliga malik
maddolor sinfi olan tiadiazol téromalori oczagiliq vo
tibbi kimyada genis aragdirilir.

1,3,4-Tiadiazol ilk dofo 1882-ci ildo Fiser
torafindon miioyyon edilmis vo daha sonra Busch va
omokdaslari torafindon hazirlanmisdir. Tiadiazollar,
torkibinda kiikiird vo iki azot atomu olan bes {iz-
vlii halgaya malik heterotsikllor qrupudur vo genis
bioloji aktivlik nlimayis etdirir. Tiadiazol hissosini
dastyan ohomiyyatli sayda molekullar antimikrob,
antiproliferativ, sisoleyhino, voromo qarsi, iltihab
oleyhino, antikonvulsant, antioksidant, antibakte-
rial, antiviral, analjezik, antipsixotik, antihistamin,
antidepresant vo antihipertenziv kimi miixtalif bio-
loji xtlisusiyyatlora malikdir [5].

1,3,4-Tiadiazol halgasinda azot atomlarinin elek-
tron ¢okma xiisusiyyati karbona elektrofil hiicumun
¢ox nadir olmasini tomin edir, halbuki nukleofil
ovozetmo reaksiyalar1 adi haldir. Bundan olavo,
kiikiird atomlarina elektrofil hiicum da miisahids
edilmisdir. 1,3,4-Tiadiazollar olavo hetero atom-
larin induktiv tesirlorine gore zoif osaslardir, azot
atomlar1 asanliqla alkillonir vo asillasirlor. Tiadiazol
halgast sulu tursu mohlullarinda nisboton sabitdir,
lakin sulu osas mohlullarda pargalanir [17].

Molekul qurulusuna gors tiadiazollar C,H,N,S
molekul formuluna malikdir. Tiadiazolun miixte-

*e-mail: scabrayilova@amu.edu.az

lif toromolori var vo onlarin dorman kimyasi, kond
tosorriifatr vo materialslinasliq saholorindo miixtolif
formalarda totbiglori hagqinda molumat verilir [2].

Tsikldo azot vo kiikiird atomlarinin yerlosmo
voziyyetino goro tiadiazol dord izomer forma-
da movcuddur: 1,2,3-tiadiazol; 1,2,4-tiadiazol;
1,2,5-tiadiazol; vo 1,3,4-tiadiazol.

Dorman kimyasi sahosindo yiiksok uygunlas-
ma qabiliyyatine malik struktur bazadir. Bu izo-
merlor ohomiyyotli terapevtik potensiala ma-
lik birlosmalordir. Dord izomer forma arasinda
1,3,4-tiadiazol, yiiksok farmakoloji foalliga wvo
genis tasir spektrino gora forqlonir, miixtalif biolo-
ji aktivliye malik daha yeni birlosmalor hazirlamaq
liclin oczagiliq kimyagilar1 torafindon genis sokildo
sintez edilon izomer formasidir. Buna goro do, tibb
tocriibasindo istifado olunan bir ¢ox dorman mad-
dolorinin asas tarkib hissasini taskil edir [3].

Tiadiazollarda kiikiird atomunun olmasi onlarin
lipidlordo hollolma qabiliyystini artirir, mezoion
qurulusu iso membrana daha yaxsi niifuz etmoyo
vo toromolorin hiiceyro membranlarindan somorali
kegmaosini asanlasdirir, bioloji hadoflorlo giiclii qar-
siligli alage yaradir. Bu xiisusiyyat bu birlosmalarin
asag1 toksikliyo vo artan seciciliyo malik olma ehti-
malin1 artirir [4].

Sintez iisullari. Tiadiazol toromolori miixtolif
maddolor asasinda, o ciimlodon hidrazinlar, izotio-
sianat, tiosemikarbazid, asidhidrazidlor, ditiokarba-
mat toromalari 9sasinda sintez olunur.

1. Hidrazinlordan sintezi. 1-[3,5-dimetil-1-(4-
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nitrofenil)-1H-pirazol-4-il]etan-1-on-un metil hid-
razinkarboditioat vo ya hidrazinkarbotioamid ilo
reaksiyasi noticosindo 2-[1-[5-metil-1-(4-nitrofe-
nil)-1H-pirazol-4-il]etiliden] hidrazin téromolori
alinmisdir. 1,3,4-tiadiazol toromolori, alinmis
toromolorin  hidrazonoil-xlorid  téromslori ilo
reaksiyasi noticosindo sintez edilmisdir. N-(4-ni-
trofenil) asetohidrazanoil bromidin 2-[(metiltio)
karbontioil] hidrazonlar ilo trietilamin istirakinda
miitloq etanoldaki reaksiyasi naticosindo miivafiq
1,3,4-tiadiazol toromolori sintez edilmisdir (Sok.

1) [6].

Rc—=n l-cN/lLs CHs
B
_ o o
[\‘;,] 2 H:!C/M\'/M"CH:.
o Nt
EtOH/TEA T 1 Br EtOH/EtONa
Sy -N=¢cH,
H
HaC,
J=N e j\?Ha
S _N— )\ Hac—C —
P N~
LT X\\J, NO, " CTQN' L }'wo,
N ° N
. C.
(A

§ /N, N CHs
o. NQN}///_{ 7N?/S‘P
NN

—n
HaC CH,

()

Sak. 1. Hidrazin asasinda tiadiazollarin sintezi

2. Izotiosianatdan sintezi. 2-((5-((4-fluoro-
fenil)amino)1,3,4-tiadiazol-2-il)tio)-1-(ovez  edil-
mis fenil) etan 1-on sintezi hoyata kecirilmisdir.
4-fliiorizotiosianat etanolun istirak: ilo 99% hidra-
zin hidratla reaksiyaya daxil edildikdo N-(4-fliioro-
fenil) hidrazin karbotioamid alds edilmisdir. Alinan
birlosma novbati morhalods etanolda karbon disulfid
vo NaOH ils reaksiya yolu ilo tsikllosmoyo moruz
galmis vo 5-(4-fluorofenilamino) 1,3,4-tiadiazol-
tiol omala gotirmisdir. Son marhoalads tiol téromasi
mixtolif fenasil bromid téromoalori ilo reaksiyaya
girorok miivafiq birlosmalor vermisdir [7].

3. Tiosemikarbaziddan sintez. 1,3,4-tiadiazol-2-
amid toromolori 5-fenil-1,3,4-tiadiazol-2-amindon
sintez edilmisdir. Sintez edilon birlogsmalor 5-fe-
nil-1,3,4-tiadiazol-2-aminin sirko anhidridlo ase-
tillogdirilmosi vo susuz tetrahidrofuranda (THF)
mivafiq tursu xloridlori ilo 5-fenil-1,3,4-tiadiazol-
2-amin arasinda birlogmo reaksiyasi noticosindo
oldo edilmisdir. Bu birlogsmolor arasinda 2-fenilti-
ometil -N-(5-fenil-1,3,4-tiadiazol-2il) benzamid ilk
dofo olaraq sintez edilmisdir [8].

Sintez {isullarindan (Sok. 2) istifado etmoklo
aromatik ketonlardan vo etil asetoasetat toromo-
lorindon baslayaraq {i¢ morholodo 4-ovoz edilmis-
tiazol-2-xloroasetamid birlogsmalori (la-g) alinmis
vo onlardan 1,3,4-tiadiazol toromalarinin (2a-g) sin-
tezindo istifado edilmisdir.

HoNo L

ﬁ NH, + cs,

!

N—N
R> R, HZN_QS%SH Ro R4
% b éN o s
N Q Cl % - 2
/S\/\E/CJ /s%m/c—/ N-N
la:R =-H,R=-H 2a: R =-H, R =-H (84%)
1b: R =-H, R = -Br 2b: R =-H, R,= -Br (94%)
le: R=-H,R=-CI 2¢: R =-H,R=-CI (91%)
1d: R=-H,R=-OMe |2d:R=-H, R=-OMe (78%)
le:R=-H,R=-Me 2e: R =-H, R=-Me (81%)
If: R =-H,R=-NO, 2f: R =-H, R =-NO, (91%)
lg:R=-H,R=-F 2g: R =-H, R =-F (94%)

Sak. 2. Tiadiazol toromalorinin sintezi

(la-g) birlosmoalorinin  otaq temperaturunda
THF-do 5-amino-1,3,4-tiadiazol-2-tiol ilo avozlon-
mo reaksiyasi noticosindo yiiksok mohsuldarligda
tiadiazol toromolari sintez edilmisdir [9].

Bu todgigatda on iki yeni N-[5-((3,5-dixlorfe-
noksi) metil]-1,3,4-tiadiazol téromasi sintez edilmis
va agciyar xar¢ongi hiiceyralorinda bioloji foallig1
todqiq edilmisdir.

Baslangic material kimi istifado olunan 3,5-dix-
lorofenil sirks tursusu vo tiosemikarbazid halqa
baglanmasi ilo noticolonmis, 5-[(3,5-dixlorfenok-
si)metil]-1,3,4-tiadiazol-2-amin (1) POCI, istifads
edorak sintez edilmisdir.

Ikinci ara mohsul aminoheteroaril tdromasinin xlo-
roasetilxlorid ilo asetillosmasi yolu ilo oldo edilmisdir.

Son morhalods  2-xloro-N-[5-((3,5-dixlorfe-
noksi)metil)-1,3,4-tiadiazol-2-il)  asetamid  (2)
miixtolif merkaptoaril téromolori ilo reaksiyaya
daxil olmusdur. N-[5-((3,5-dixlorfenoksi)metil)-
1,3,4-tiadiazol-2-il]-2-(ovoz edilmis tio) asetamid
téromolori oldo edilmisdir [10].

4. Asidhidrazidlaordaon (Asilhidrazinlaordon) sin-
tez. 4.1. Ilkin birlosmalori oldo etmok iigiin tursu
hidrazid téromolorinin ammonium tiosianat ilo
reaksiyasindan baglayaraq yeni sintez tisulu tok-
lif edilmisdir (Sok. 3). 1,3,4-tiadiazol toromolori
sulfat tursusu ilo ilkin birlogmolorin reaksiyasi
noticosindos sintez edilmisdir. Nohayaot, 1,3,4-tiadia-
zol toramolari natrium-nitrit vo xlorid tursusu ils,
0-5°C-do reaksiyaya girarok diazonium duzu amolo
golmisdir. Sonra diazonium duzu 4-dimetilamino-
benzaldehidlo reaksiyaya girorok azo birlogmolori
sintez edilmisdir:
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Sak. 3. Asidhidrazidlar asasinda tiadiazol toromoalorinin sintezi

Yeni sintez edilmis bumohsullar FT-IR, 1H-NMR
ilo xarakterizo edilmis vo téromolorin hazirlanmasi-
nin antioksidant aktivliys tosiri dyronilmisdir [11].

5. Ditiokarbamatdan sintez. Bu todqiqatda
3-asetil-2-aril-5-metiltio-2,3-dihidro-1,3,4-tiadiazol
toromolori sintez olunmusdur. Baslangic maddolor
olan tiokarbohidrazonlar, avvallor bildirildiyi kimi
karbotiohidrazonlarin sintez iisuluna osason hazir-
lanmis vo metil/benzil hidrazinkarboditioat ilo miix-
tolif aromatik aldehidlor vo ya ketonlar arasinda Siff
baza kondensasiyasi yolu ilo aldo edilmisdir.

Buprosesdo, kiikiirdiin karbon-Siffbaza olagosino
nukleofil tok ciitliik slava etmasi ilo baglayir, ardin-
ca azot-Siffbaza slagosindo elektrofil asetillosmonin
bas vermosi va asetikasid molekulunun ayrilmasi ilo
naticalonir [12].

Bioloji faalliqlari. Sisaleyhina tasir. Sintez
edilmis birlosmolor arasinda, (N-(5-metil-1,3,4-tia-
diazol-2-il)-2-((5-(fenilamino)-1,3,4-tiadiazol-2-il)
tio)asetamid), (N-(5-etil-1,3,4-tiadiazol-2-i1)-2-((5-
(fenilamino)-1,3,4-tiadiazol-2-il) tio)asetamid) vo
(N-(5-etil-1,3,4-tiadiazol-2-i1)-2-((5-(p-tolilamino)-
1,3,4-tiadiazol-2-il)tio) asetamid) birlogmolori on
foal birlogsmoalor kimi miioyyon edilmisdir [13].

Varam oaleyhina tasir. Sintez olunmus birlos-
molorin inhiboedici tosirlori rifampisinlo miiqayisodo
59-80% arasinda doyismigdir. Masalon, sintez olunan
2-(4-Fliorofenil) amino — 5-[4-(2-hidroksi - 3,5-dixlo-
robenzilidenamino) fenil] -1,3,4-tiadiazol, 2-(4-fliio-
rofenil) amino - 5- [4- (2,4-dixlorobenzilidenamino)
fenil] - 1,3,4-tiadiazol,2-(4-fliiorofenil) amino — 5
- [4-(3,4-dixlorobenzilideneamino)fenil]-1,3,4-tiadi-
azol birlosmoalori 63—65% inhibo gostormisdir [14].

Iitihab aleyhina tasir. Sintez edilmis yeni
birlogmonin makrofaqlarda iltihabaleyhino tosiri-
nin in vitro qiymatlondirilmosi hoyata kecirilmisdir.
Sintez edilmis 2-(2-metil-4-(((5-(4-(trifliiorometil)

fenil) -1,3,4-tiadiazol-2-il)metil)tio)fenoksi) asetat
tursusu birlosmosinin Raw264.7 makrofaq hiicey-
rolorinin yasama qabiliyyatino tosiri qiymaotlondi-
rilmigdir. Miioyyon olunmusdur ki, birlosmo mak-
rofaqlarin yasama qabiliyyatinin azalmasina sobab
olmamusdir [15].

Antibakterial tasir. Sintez olunmus 1,3,4-tiadi-
azol-1H-pirazol-tiazolidin-4-on téromolori miix-
tolif bakteriya novlorino qars1t in vitro soraitdo
smnaqdan kegcirilmisdir. Noticoloro osason, bozi
birlosmolor, xiisusilo Staphylococcus aureus vo
Escherichia coli-yo qars1 yiliksok antibakterial
foalliq gostormisdir. Minimum inhibosedici kon-
sentrasiya (MIC) 6.25-25 pg/mL arasinda doy-
igsmisdir. Torkibindo elektron-colbedici qruplar olan
birlogsmoalor daha giiclii tosir gostormisdir [16].

Beloaliklo, tiadiazol téromolori yiiksok reaksiyaya
girmak gabiliyyatino malik olan {izvi birlogsmolordir.

1,3,4-Tiadiazol halgasinda azot atomlarinin elek-
tron ¢okmo xiisusiyyati karbona elektrofil hiicumun
¢ox nadir olmasimi tomin edir, halbuki nukleofil
ovozetma reaksiyalar1 adi haldir. Bundan olava,
kiikiird atomlarina elektrofil hiicum da miisahido
edilmisdir.

Tiadiazol téromolori yiiksok bioloji foalliga ma-
lik birlosmolordir, bels ki, bu maddslor antimikrob,
antiproliferativ, sisoleyhino, voromo qarsi, iltihab
oleyhino, antikonvulsant, antioksidant, antibakte-
rial, antiviral, analjezik, antipsixotik, antihistamin,
antidepresant vo antihipertenziv kimi miixtalif bio-
loji xiisusiyyatlora malikdir.

Kimyovi cohotdon foallig1 eloco do miixtalif is-
tigamatli farmakoloji tosir xiisusiyyotlorine malik
olmasi tiadiazolun yeni téromalarinin sintezi vo bi-
oloji faalligimin todqiqi istigamotindo elmi iglorin
aparilmasinin aktual vo perspektivli olmasini tosdiq
edir.
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PE3IOME

CUHTE3 U U3YUYEHUE BUOJIOTHYECKONH AKTUBHOCTH
IMPOU3BOJAHbBIX TUAIHUA3OJIA

Cyaeiimanos T.A., [xxadpannosa C.®D.
Aszepbatioxcanckuii Meouyunckuil Ynusepcumem, kageopa apmayesmuiecko Xumuu,
baxy, Azepbaiioscan

B cratbe npencrasieHa nHdopmanus 0 CUHTe3¢ W OMOJIOTHUECKON aKTMBHOCTH MPOM3BOJIHBIX THaauazoja. [IpousBoaHbie
THAAMAa30/Ia TPEICTABIAIOT CO00M OpraHMYecKHe COCTUHEHHS C BBICOKOH PEaKIMOHHON CHOCOOHOCTRIO M 007amaroT
Pa3INYHBIME OMOJIOTHYECKUMH CBOWCTBAMH, TaKMMH KaK AaHTUMHKPOOHOE, aHTUIPOIH(EepaTHBHOE, NMPOTHBOOILYXOJEBOE,

MIPOTUBOTYOEPKYIIE3HOE,

MNPOTUBOBOCHAIIUTCIBHOC,

MIPOTHUBOCYJOPOKHOE,

AHTHOKCHJAHTHOC, aHTI/I6aKTCpI/IaHBHOC,
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MIPOTHUBOBUPYCHOE, aHAJIBI'CTUYECKOE, AaHTUIICUXOTUYCCKOE, aHTUIMCTAMHUHHOE, aHTUJCTIPECCAHTHOS U AHTUTHIICPTCH3UBHOC
nerictBue. VccrnenoBanus MOKa3bIBAIOT, YTO THAUA30IIbI, OJ1arogapsi CBOMM MHOTOTPaHHBIM CBOWCTBAaM, IIUPOKO TIPUMEHSIOTCS
B Pa3IHYHBIX 00MacTsax Haykd. CTPYKTYpHBIC HW3MCHEHHS BIUSIOT Ha (HapMaKOKHHETHYECKYIO M (hpapMaKOIUHAMUYECCKYIO
AKTHBHOCTb. [IpOM3BOIHBIC THA/MA30JIa TAKIKE UCIIOIB3YIOTCS B MEMIIUHCKOM MMPAKTHKE B KAYECTBE IUATHOCTUUECKUX CPEICTB
U areHTOB BU3yalu3alui. XUMHUUECKas aKTUBHOCTh THA/Ma30Jia, a TAKXKE €ro pa3HooOpasHbie (hapMaKoIOTHUECKHE CBONWCTBA
MTOJITBEPKTAIOT aKTYAIBHOCTh M TTOTCHITHA HAYYHBIX UCCIICIOBAHUN TI0 CHHTE3Y U H3YUCHUIO0 OMOIIOTHIECKON aKTUBHOCTH €TI0
HOBBIX MIPOU3BOJTHBIX.

KinrueBbie cjioBa: 1,3,4-THaanaszoisl, METOALI CHHTE3a, OMOJOTHUECKAs! aKTUBHOCTH

SUMMARY

SYNTHESIS OF THIADIAZOLE DERIVATIVES AND STUDY OF
THEIR BIOLOGICAL ACTIVITY

Suleymanov T.A., Jabrayilova S.F.
Azerbaijan Medical University, Department of Pharmaceutical Chemistry, Baku, Azerbaijan

This article provides information on the synthesis and biological activity of thiadiazole derivatives.

Thiadiazole derivatives are organic compounds with high reactivity and compounds with high biological activity because they
possess various biological properties such as antimicrobial, antiproliferative, antitumor, antituberculosis, anti-inflammatory,
anticonvulsant, antioxidant, antibacterial, antiviral, analgesic, antipsychotic, antihistaminic, antidepressant, and antihypertensive.
Studies show that thiadiazoles are used for various purposes in different fields of science due to their versatile properties.
Structural changes affect pharmacokinetic and pharmacodynamic activity. Thiadiazole derivatives are also used in medical
practice as diagnostic tools and imaging agents. Both its chemical activity and various pharmacological properties confirm the
importance and potential of scientific studies aimed at the synthesis of novel thiadiazole derivatives and the investigation of their
biological activity.

Keywords: 1,3,4-thiadiazoles, synthesis methods, biological activity
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PRAKTIK B IOMOIIb HELP TO THE
HOKIMO MPAKTUYECKOMY PRACTICAL
KOMOK JTOKTOPY DOCTOR

DAGINIQ SKLEROZA SUBHO ZAMANI MORHOLOLI DIAQNOSTIK
MARSRUT: PRAKTIK HOKIM UCUN YARDIMCI ALQORITM

dliyev R.R.*
Azarbaycan Tibb Universiteti, Nevrologiya kafedrasi, Baki, Azarbaycan

Daginiq sklerozun (DS) erkon diaqnostikasi xastoliyin gedisini doyison miialicolorin vaxtinda baslanmasi vo olillik riskinin
azaldilmasi baximindan mithiim klinik ohomiyyat dastyir. Xastoliyin klinik debiitii heterogen olduguna gora praktik hokim
iclin DS-9 slibho yaradan slamotlorin sistemli giymatlondirilmasi vacibdir. Magalonin moagsadi DS-o siibho zaman ilkin klinik
giymotlondirmo, neyrovizualizasiya, McDonald 2024 reviziyasina uygun diagnostik dostokloyici miiayinalor vo alternativ
diagnozlarin istisnast morholoalorini imumilosdiron yardimgr diagnostik marsrut toqdim etmokdir. Mogalodo 2013-2022-ci
illords miisahide olunmus DS xastolorinin klinik malumatlari asasinda birinci vo ikinci homlo zamani simptomatik profilin
miiqayisasi do verilmigdir. Miiqayiso gostormisdir ki, ikinci homlodo gérmo pozuntusu, bulbar simptomatika vo beyincik
simptomlarinin rastgalma tezliyi azalmis, nitq pozuntusu va kigik ¢anaq orqanlarimin disfunksiyasi iso artmisdir. Haroki vo hissi
pozuntular iizra shomiyyatli doyisiklik miisahide edilmomisdir. Bu naticolor DS-o siibho zamani yalniz hazirki klinik olamatlorin
deyil, avvalki nevroloji epizodlarin vo simptomlarin zaman iizro doyismosinin do nozors alinmasini asaslandirir. Toklif olunan
moarhalali diagnostik marsrut klinik slamatlorin tipikliyinin qiymatlondirilmasine, maqnit-rezonans tomoqrafiya gostaricilorinin
klinik manzoars ils slagalondirilmasing, slave paraklinik miiayinalorin morhalali totbigine va alternativ diagnozlarin istisnasina
osaslanir. Bu yanagma praktik hokima DS ehtimalini vaxtinda tanimaga vo xostoni uygun ixtisaslasmis yardima yonlondirmoyo

komok eda bilor.

Agar sozlor: daginiq skleroz, klinik debiit, homlo, diagnostik marsrut, McDonald 2024, maqnit-rezonans tomoqrafiya

iris. Daginiq skleroz (DS) morkozi sinir

sisteminin (MSS) xronik immun-iltihabi

demielinizasiyaedici xostoliyi olub, gonc
vo omok qabiliyyatli yaslarda nevroloji olilliyin
osas sabablorindon biri hesab edilir. Son illords
DS-in yayilmasinin artmasi, diagnostik imkan-
larin genislonmasi vo xastoliyin gedisini doyison
miialicolorin daha erkan tatbiqins ehtiyac bu xostoli-
yin vaxtinda taninmasini praktik sohiyya {i¢iin aktu-
al masaloyo cevirmisdir [1, 2].

DS-in erkon diaqnostikas1 yalniz miiasir maqnit-
rezonans tomoqrafiya (MRT) vo laborator imkan-
lardan deyil, ilk névbados klinik diisiinconin diizgiin
qurulmasindan asilidir. Xostoliyin debiitli optik
nevrit, hissi pozuntular, horaki defisit, beyin kotiiyii
vo beyincik simptomlari, mielit vo ya g¢oxocaqli
nevroloji olamatlorls baslaya bilor. Bununla yanast,
klinikk menzaronin heterogenliyi, qeyri-spesifik
MRT dayisikliklori vo DS-i imitasiya edon xostolik-
lorin movcudlugu sshv diaqnoz riskini artirir [2-5].

Azorbaycan materiallar1 osasinda aparilmis toh-
lillords DS-in ehtimal edilon ilk homlasi zamam
klinik debiitiin daha ¢ox bulbar, horoki vo hissi
simptomlarla saciyyslondiyi, nitq pozuntusu vo
kicik ¢anaq organlarinin disfunksiyasinin iso ilkin
marhalada nisbaton az rast golindiyi gostorilmisdir

*e-mail: drrahimaliyev(@gmail.com

[4, 6]. Bu naticoalor praktik hokim ii¢iin DS-o siibho
yaradan alamatlorin sistemli qiymatlondirilmasinin
v xostonin vaxtinda ixtisaslagmis nevroloji miiayi-
naya yonlondirilmasinin vacibliyini gdstarir.

Toqdim edilmis tadqgiqgatin maqsadi DS-o siib-
ha yaradan klinik voziyyatlords ilkin klinik qiymat-
landirma, neyrovizualizasiya, McDonald 2024 re-
viziyasina uygun diaqnostik destokloyici miiayinalor
vo alternativ diaqnozlarin istisnast morhoaloalorini
praktik hokim ii¢lin sistemlosdirilmis diagnostik
marsrut soklinds togdim etmokdir.

Material vo metodlar. Moqalodo Azorbay-
can Respublikas1 Sohiyyo Nazirliyinin Nevroloji
Morkazinda 2013-2022-ci illar arzindo miisahido
olunmus DS xastolarinin klinik malumatlar1 asasin-
da aparilmig tohlilin naticolorindon istifads edil-
migdir. DS-in ehtimal edilon birinci va ikinci homlo-
si zamani geydo alinmis klinik olamatlor miiqayiso
edilmisdir. Simptomlar bulbar simptomatika, horo-
ki pozuntular, hissi pozuntular, gérmo pozuntu-
su, beyincik simptomlari, ki¢ik ¢anaq organlarinin
disfunksiyasi, nitq pozuntusu vo digor olamaotlor
tizro qruplasdirilmisdir. Homloloraras1 miiqayise
eyni xostolorde tokrarlanan ikili gostoricilor iizra
McNemar testi ilo aparilmisdir. Statistik ohomi-
yyatlilik saviyyasi P<0,05 gabul edilmisdir.
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DS-3 siibho yaradan klinik baslangic. DS-o
stibho ilk novbado MSS-in demielinizasiyaedici
zddolonmasine uygun klinik epizod olduqda yaran-
malidir (Sakil). Praktik baximdan bels epizod ads-
ton kaskin vo ya yarimkaskin baslanir, on az1 24 saat
davam edir, infeksiya, qizdirma vo ya metabolik
sobablarle izah olunmur. Slamatlor tam vo ya qis-
man geriya inkisaf eds bilar, lakin anamnezds oxsar
epizodlarin olmasi diagnostik ehtimali artirir [2, 7].

DS-5 siibho yaradan daha tipik baslangic forma-
larma optik nevrit, beyin kotiiyli vo beyincik simp-
tomlar1, hissi vo horoki pozuntular, mielito uygun
spinal olamatlar va ¢oxocaqli nevroloji defisitlor aid-
dir. Optik nevrit zamani gormonin zoiflomasi, goz
harokati ilo agri, rong duygusunun pozulmasi vo ya
g0rma sahoasinda defektlor miigahids oluna bilar. Spi-
nal zadslonma zamani hissi soviyya, parez, spastiklik
va sidik ifraz1 pozuntular digqoto alinmalidir [8, 9].

Yerli miisahidolordo ilk homlo zamani bulbar
simptomatika, haroki vo hissi pozuntular daha ¢ox,
nitq pozuntusu va ki¢ik ¢anaq orqanlarmin disfunk-
siyast iso daha az qeyds alinmisdir [4, 6, 10]. Lakin
bu, az rast golinon olamatlorin diagnostik shomiy-
yotinin olmamasi1 demok deyil. Osas prinsip simp-
tomun MSS zadolonmasi ilo uygunlugunu, zaman
izro gedisini vo obyektiv nevroloji miiayina ilo tos-
diqini gqiymoatlondirmokdir.

Ilk va ikinci hamlalords simptomatik profilin
miigayisasi. DS zamani klinik simptomlarin zaman-
la doyismosi xostoliyin gedisini sociyyolondiron
mithliim gostaricilordon biri olduguna gors birinci vo
ikinci homlalor zamani simptomlarin rastgolms tez-
liyi ayrica miiqayiso edilmisdir (cod. 1). Miiqayiso
gostormisdir ki, ikinci homls zamani bir sira klinik
olamotlorin tezliyi birinci homlo ilo miiqayisado
statistik ohomiyyotli doracodo doyismisdir. Gormo
pozuntusu 33,4%-don 14,2%-9, bulbar simptoma-
tika 59,6%-don 53,2%-9, beyincik simptomlar1 iso
31,9%-don 24,8%-0 azalmisdir. Oksino, kigik ¢canaq
orqanlarinin disfunksiyasi 17,1%-don 34,4%-9, nitq
pozuntusu iso 11,0%-don 58,8%-0 yiiksolmisdir.
Hissi vo haroki pozuntular iizro birinci vo ikinci
homlolor arasinda statistik baximdan ohomiyyot-
li forq miioyyon edilmomisdir. Bu naticalor DS-in
klinik gedisindo simptomatik profilin transformasi-
yaya ugradigini gostarir.

Klinik sorh va diagnostik ahamiyyati. Birinci vo
ikinci hamlolorin miiqayisesi DS-in klinik gedisinda
simptomatik profilin sabit qalmadigini gostormisdir.
Ikinci homlo zaman1 gérmo pozuntusu, bulbar simp-
tomatika vo beyincik simptomlarinin azalmasi,
ovazindo kigik canaq orqanlarinin disfunksiyasi

Vo nitq pozuntusunun artmasi xostoliyin sonraki
morholalorinds klinik tozahiirlorin daha genis funk-
sional sistemlori ohato edo bildiyini diigiindiiriir.
Horaki vo hissi pozuntular {izro shamiyyatli dayi-
siklik miisahido edilmomasi iso bu simptom qrup-
lariin xostaliyin miixtolif morhalolorinds nisboton
sabit klinik komponentlor kimi qaldigin1 gostorir.
Bu noticolor DS-o siibho zamani yalniz hazirk
sikayatlorin deyil, ovvalki nevroloji epizodlarin
xarakterinin, davametmo miiddastinin, geriyo inki-
safinin vo zaman iizro doyismosinin do sistemli
sorgulanmasini zoruri edir. Belo yanasma morhalo-
li diagnostik marsrutun klinik asasini togkil edir vo
praktik hokimo tipik demielinizasiya epizodlarini
daha erkon tanimaga komok edir.

Ilkin  klinik qiymatlondirma morhalasi. DS-o
stibho zamanut ilkin klinik qiymatlondirma struktur-
lasdirilmig aparilmalidir. Birinci morhalodo xostonin
sikayotlorinin baslanma vaxti, davametmo miiddoti,
geriyo inkisafi, oavvolki oxsar epizodlarin olub-ol-
mamas1 vo simptomlarin infeksiya, qizdirma, trav-
ma, toksik tosir vo ya metabolik pozuntu ilo slagosi
doqiqlosdirilmalidir.

Ikinci marhalada nevroloji miiayino funksion-
al sistemlor iizro aparilmalidir. Gorms funksiyast,
g0z horokotlori, kollo sinirlori, horoki sistem, his-
siyyat, koordinasiya, yeris, ¢anaq orqanlarinin
funksiyas1 vo kognitiv-emosional voziyyot ayrica
giymotlondirilmolidir. Imkan olduqda ilkin EDSS
(Expanded Disability Status Scale — Genislondir-
ilmis olillik statusu skalasi) vo ya on az1 funksion-
al sistemlor {izro tosviri giymotlondirmo aparil-
malidir. Bu yanasma hom diagnostik morhalada,
hom do sonraki izlonmado miiqayiso ii¢lin klinik
baza yaradir.

Ugiincii marhalada klinik togdimatin tipik vo ya
atipik olmas1 miioyyon edilmalidir. Tipik demie-
linizasiya sindromu zamani DS ehtimali artir vo
MRT miiayinosina kecid asaslandirilir. Atipik klini-
ka oldugda — mosalon, ¢ox siiratli progressiviosmo,
damar hadisasini xatirladan gofil baslangic, sistemik
olamatlor, periferik sinir sistemi zodslonmasi vo ya
geyri-adi yas baslangic1 — diferensial diagnostika
erkon morholodon genislondirilmalidir [11].

Neyrovizualizasiya morhoalesi. DS-o siibho
yarandigda MRT osas diagnostik neyrovizualiza-
siya metodudur. Bas beynin MRT miiayinasi DS
liclin xarakterik ocaqlarin asgkarlanmasi, onlarin lo-
kalizasiyas1 vo aktivliyinin qiymotlondirilmasi tiglin
aparilmalidir. Klinik menzars spinal zadslonmoni
diisiindiiriirso, onurga beyninin MRT miiayinasi do
daxil edilmalidir [3, 12].
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DS-5 siibha yaradan klinik slamatlor
* optik nevrit, hissi/haraki defisit,
+ beyin kétiyii, beyincik simptomlari, mielit,
+ c¢oxocaqli demielinizasiya ila uygun baglangic.

J

Ilkin klinik qiymatlondirma
* tipik vo ya atipik slamatlerin forqlandirilmesi,
* EDSS ils funksional sistemloarin ilkin doayarlandirilmasi.

4

Neyrovizualizasiyva marhalasi (MRT qiymoatlondirilmasi)
* Dbag beyinin MRT miiayinasi, ehtiyac olduqda spinal MRT
* xarakterik ocaqlarin lokalizasiya va aktivliyinin qiymstlandirilmasi

J

McDonald 2024-3 uygun diagnostik dastoklayici giymatlondirma
* zamana vo makana gors disseminasiya
* gbrmo sinirinin zadslonmasi
* likvor biomarkerlari, OK T/téradilmis potensiallar
» zorurat oldugda slave MRT géstaricilori

4

Alternativ diagnozlan diisiindiiran alamatlorin yoxlanmasi
« atipik klinika va/ve ya MRT
+ vaskulyar, infeksion, metabolik, autoimmun xastaliklors giibho
+ olava diferensial laborator va instrumental miiayinalar

J

Qorar moarholasi

Dagimygq skleroz ehtimah Dinamik miisahida, tokrar Diferensial diagnostika
yiiksakdir, diagnozun MRT va slava paraklinik genislondirilmoli, alternativ
daqiqlosdirilmasi vo miialica qiymoatlondirma etiologiya arasdirllmahdir
planina kecid
Tipik klinika, geyri kafi MRT Atipik klinika va/va va atipik
Tipik klinika, MRT va va dostokloyici paraklinik MRT
doastoklayici paraklinik gostoricilor gostaricilor

Sok. Daginiq skleroza siibha zamam marhalsli diagnostik marsrut
(McDonald 2024-cii il reviziyas1 nazars alinmagqla).

Qeyd: DS — daginiq skleroz, EDSS — Expanded Disability Status Scale, MRT — maqnit-rezonans tomoqrafiya,
OKT - optik koherent tomoqrafiya. Bu marsrut rasmi diagnostik meyarlari avaz etmir; DS-9 siibha yarandiqda
praktik hokim iiciin diaqnostik qararvermani sistemlosdirmok vo xastoni vaxtinda uygun ixtisaslagsmis
yardima yoénlandirmak ii¢iin yardimgi alqoritm kimi nazards tutulmusdur.
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Cadval 1

Dagimiq sklerozun ehtimal edilon birinci va ikinci
hamlasi zamam simptomlarin miiqayisasi

Simptomlar Birinci hamlo n (%) | ikinci hamlo n (%) Farq, % P

Bulbar simptomatika 1070 (59,6) 956 (53,2) -6,4 <0,001
Horaki pozuntular 802 (44,7) 777 (43.,3) -1,4 0,280
Hissi pozuntular 714 (39,8) 770 (42,9) +3,1 0,061
Go6rmo pozuntusu 599 (33,4) 255 (14,2) -19,2 <0,001
Beyincik simptomlari 573 (31,9) 445 (24,8) -7,1 <0,001
Digor olamatlor 499 (27.8) 528 (29.,4) +1,6 <0,001
Kigik ¢anaq orqanlarinin disfunksiyasi 308 (17,1) 617 (34,4) +17,3 <0,001
Nitq pozuntusu 198 (11,0) 1056 (58,8) +47,8 <0,001

Qeyd: n — miitloq rogom; homloloraras1t miiqayiso McNemar testi ilo aparilmigdir; P — statistik ohomiyyatlilik soviyyasi.

MRT naticasi klinik monzaradon ayri sorh edil-
momolidir. DS {i¢iin daha xarakterik ocaqlar peri-
ventrikulyar, kortikal/yukstakortikal, infratentorial
va spinal lokalizasiyalarda yerlasa bilor. McDonald
2024 reviziyast optik siniri do diagnostik anatomik
lokalizasiya kimi nazors aldigindan, optik nevrit vo
ya optik sinir zodolonmosi ehtimali olan hallarda
orbit/optik sinir miiayinasi va alave paraklinik qiy-
motlondirmo xilisusi shomiyyat dasiyir [9, 12].

MRT-ds yalniz geyri-spesifik ag madde doyisik-
liklorinin olmast DS diagnozu i¢iin kifayat deyil.
Migren, damar mongali kigik ocaq doyisikliklori,
vaskulitlor, infeksiyalar, metabolik xostoliklor vo
yasla olagoli doyisikliklor MRT-do DS-o bonzor
monzars yarada bilor. Bu sobabdon MRT protoko-
lu, ocaglarin morfologiyasi, lokalizasiyasi, kontrast
tutulmasi va klinik uygunlugu birlikde qiymaotlondi-
rilmalidir [3, 11, 12].

McDonald 2024-5 uygun diaqnostik dastok-
layici qiymatlondirms. McDonald meyarlar1t DS
diagnozunun klinik, MRT vo paraklinik gostaricilor
osasinda sistemlosdirilmasi ticlin istifado olunur.
2024-cii il reviziyas: diagnostik yanagmani genis-
londirmis, optik siniri mokana goro disseminasi-
yanin slave anatomik sahasi kimi daxil etmis, hom-
cinin bazi biomarkerlorin diaqnostik dostok kimi
istifadosini giiclondirmisdir [9, 12].

Diagnostik qiymatlondirmado osas anlayislar
mokana vo zamana goro disseminasiyadir. Mokana
goro disseminasiya MSS-in miixtalif tipik saholo-
rinda ocaqlarin olmasi ilo qiymatlondirilir. Zamana
gora disseminasiya iso miixtolif vaxtlarda yaranmis
klinik epizodlar, yeni MRT ocagqlari, kontrast tutan

vo tutmayan ocaqlarin birlikds olmasi vo ya uygun
paraklinik gostaricilorls dastoklona bilar [9].

Optik sinir zodolonmosi olan xostolordo oftal-
moloji baxis, optik koherent tomoqrafiya (OKT),
gormo torodilmis potensiallart vo zorurat olduqda
optik sinirin MRT miiayinasi diagnostik doqiqli-
yi artira bilor. Bu miiayinalor xiisusilo klinik optik
nevrit anamnezi olan, lakin standart MRT naticalori
tam aydin olmayan xostolorde faydahidir 8, 12].

Likvor miiayinosi DS-o siibho zamani olavo di-
aqgnostik dostok vero bilor. Oligoklonal zolaglar vo
kappa saorbost yiingiil zeoncirlor indeksi intratekal
immun aktivliyi gostoran markerlor kimi qiymaotlon-
dirilir. Eyni zamanda morkozi vena slamati vo pa-
ramaqnit konarli ocaglar kimi MRT biomarkerlori
miioyyan hallarda DS {igiin spesifikliyi artiran dos-
toklayici gostaricilor kimi istifads oluna bilar [9, 13].

Bu morholodo osas prinsip ondan ibarotdir ki,
he¢ bir paraklinik gostorici klinik qiymatlondirmani
ovoz etmir. Klinik sindrom, MRT tapintilari, likvor
gostoricilori vo alternativ diagnozlarin istisnasi
birga qiymotlondirilmalidir.

Alternativ diagnozlan diisiindiiran hallar.
DS diagnostikasinda “daha yaxsi izah edon alter-
nativ diaqnozun olmamas1” prinsipi asas sortlordon
biridir. Bir sira xastoliklor klinik vo ya MRT bax-
mmindan DS-i imitasiya edo bilor (cod. 2): ney-
romielit optika spektr pozuntusu, mielin oliqoden-
drosit glikoproteini (MOG)-anticisim assosiasiyalt
xastalik, vaskulitlor, infeksion xoastoliklor, metabo-
lik va genetik xastaliklor, damar mansoli ocaq dayi-
sikliklori, migren, sarkoidoz vo struktur spinal pa-
tologiyalar [11].
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Cadval 2

Daginiq skleroz ehtimalin1 artiran va alternativ diagnozlari diisiindiiron hallar

Qiymatlondirms sahasi

DS ehtimalini artiran hallar

Alternativ diagnozu diisiindiiran hallar

Klinik baslangic
defisit

Yarimkaskin optik nevrit, mielit, beyin
kétiiyti/beyincik sindromu, hissi vo ya horoki

Daqigoler orzinds qofil baslangic, cox siiratli
progressiya, qizdirma va sistemik slamatlor

Zaman tlizro gedis epizodiar

Homlo-remissiya xarakteri, ovvolki oxsar

Davamli pislogsma, infeksion vo ya damar
hadisosini xatirladan gedis

MRT
zadalonmeasi ils uygun ocaqlar

Periventrikulyar, kortikal/yukstakortikal,
infratentorial, spinal va/va ya optik sinir

Yalniz geyri-spesifik ag madde dayisikliklori,
vaskulyar ocaqlar, sisobonzor vo ya kiitlo
effekti veran ocaqlar

Likvor vo laboratoriya

Oligoklonal zolaqglar vo ya kappa sorbost
yiingiil zonciri indeksinin dostokloyici olmasi

Sistemik iltihab, infeksiya, vaskulit, AQP4-
IgG vo ya MOG-IgG pozitivliyi

Klinik-MRT uygunlugu

Simptomlara uygun anatomik ocaq

Klinik olamotlorlo MRT tapintilari arasinda
uygunsuzluq

Yas vo komorbidlik

Tipik yas qrupu vo uygun klinik sindrom

Yasli xosto, agir damar risk faktorlari, migren
vo ya sistemik xastolik fonu

Qeyd: DS — daginiq skleroz, MRT — magqnit-rezonans tomoqrafiya, AQP4-IgG — akvaporin-4-o qars1 IgG anticisimi, MOG-IgG

— mielin oliqodendrosit qlikoproteinina qars1 IgG anticisimi.

Alternativ diaqnozu diisiindiiran slamatlor oldug-
da DS diagnozu talasik qoyulmamalidir. Bu halda
laborator, immunoloji, infeksion, vaskulyar vo zoru-
rot olduqda genetik/metabolik istigamotds olava
milayinalor aparilmalidir. Xiisusilo agir optik nevrit,
uzunseqmentli mielit, ikitorafli gérmo zodslonmo-
si, sistemik autoimmun olamotlor vo klinik-MRT
uygunsuzlugu oldugda Optik neyromielit spektr
pozuntusu (NMOSD — Neuromyelitis Optica Spec-
trum Disorder) vo mielin oligqodendrosit qlikopro-
teini anticisimi ilo assosiasiyali xastolik (MOGAD
— Myelin Oligodendrocyte Glycoprotein Anti-
body-Associated Disease) kimi xastoliklor miitloq
nozors alinmalidir [8, 11].

Qorar morholasi. Klinik, MRT va paraklinik
molumatlar toplandiqdan sonra praktik hokimin
osas vozifosi xastani li¢ garar istigamatindon biring
yonlondirmokdir: DS ehtimali yiiksok olan xasto,
dinamik miisahido tolob edon xosto vo alternativ
diagnostika genislondirilmali olan xasta.

Praktik tovsiyalor. DS-o siibho yalmiz MRT
tapintisina deyil, klinik-MRT uygunluguna ssaslan-
malidir.

Tipik demielinizasiya sindromu olan xostodo
bas beyin MRT gecikdirilmomali, spinal alamatlor
oldugda onurga beyni MRT do aparilmalidir.

Optik nevrit siibhosi olan xostods oftalmoloji
giymatlondirmo, OKT, gorms toradilmis potensial-

lar1 vo zarurot olduqda optik sinir MRT-si nazara
alimmalidir.

Nitq pozuntusu vo ki¢ik ¢anaq organlariin dis-
funksiyasi ilkin morhoalods az rast golinso do, digor
nevroloji slamatlorls birlikde oldugda DS ehtimali
qiymotlondirilmalidir.

Atipik klinika, qeyri-spesifik MRT doyisikliklori
va klinik-MRT uygunsuzlugu zamani DS diaqno-
zu tolesik qoyulmamali, diferensial diaqnostika
genislondirilmalidir.

[1k miiayine diaqnoz iiciin kifayot etmirsa, xosto
“DS deyil” kimi deyil, “dinamik miisahido vo tokrar
qiymatlondirms tolob edon xosto” kimi aparilmali-
dir.

Praktik hokim tigiin asas mogsad DS diagnozunu
miistoqil tosdigqlomok deyil, DS ehtimalin1 vaxtinda
tanimaq vo xastoni diizgiin istigamatlondirmokdir.

Yekun. DS-in klinik debiitii polimorf xarakter
dasidigina gors praktik hokim {i¢iin yalniz ayri-ayri
simptomlarin tanimnmasi kifayot etmir. Aparilmis
miigayiso birinci vo ikinci homlolor arasinda simp-
tomatik profilin doyisdiyini, gérme pozuntusu,
bulbar simptomatika vo beyincik simptomlarinin
azalmasi1 fonunda nitq pozuntusu vo kigik ¢anaq
orqanlarinin disfunksiyasinin daha ¢ox qeyde alin-
digin1 gostormisdir. Bu naticolor DS-o siibho za-
mani yalniz hazirki klinik slamatlorin deyil, avvalki
nevroloji epizodlarin vo simptomlarin zaman iizro
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doyismasinin do sistemli qiymatlondirilmasinin
vacibliyini osaslandirir. Klinik olamatlorin tipikli-
yinin qgiymotlondirilmasi, MRT gostoricilorinin
klinik monzors ilo olagoalondirilmosi, McDonald
2024 reviziyasina uygun olavo diagnostik miiayi-
nolorin morhalali totbiqi vo alternativ diagnozlarin
istisnas1 erkon diagnostik gerarvermonin osas kom-
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SUMMARY

STEPWISE DIAGNOSTIC PATHWAY FOR SUSPECTED MULTIPLE SCLEROSIS:
AN AUXILIARY ALGORITHM FOR PRACTICING PHYSICIANS

Aliyev R.R.
Azerbaijan Medical University, Department of Neurology, Baku, Azerbaijan

Early diagnosis of multiple sclerosis (MS) is of major clinical importance for timely initiation of disease-modifying treatment and
reduction of disability risk. Because the clinical onset of MS is heterogeneous, practicing physicians need a structured approach
to symptoms suggestive of demyelinating disease. The aim of this article is to present an auxiliary diagnostic pathway for
suspected MS, summarizing the stages of initial clinical assessment, neuroimaging, diagnostic supportive evaluation according
to the 2024 revision of the McDonald criteria, and exclusion of alternative diagnoses. The article also includes a comparison of
symptom profiles during the first and second suspected attacks based on clinical data of MS patients observed during 2013-2022.
The comparison showed that, during the second attack, the frequency of visual disturbances, bulbar symptoms, and cerebellar
symptoms decreased, whereas speech disturbances and pelvic organ dysfunction became more frequent. No statistically significant
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change was observed for motor and sensory disturbances. These findings support the importance of assessing not only current
clinical manifestations, but also previous neurological episodes and the temporal evolution of symptoms when MS is suspected.
The proposed stepwise diagnostic pathway is based on evaluation of the typicality of clinical signs, interpretation of Magnetic
Resonance Imaging findings in relation to the clinical presentation, staged use of additional paraclinical investigations, and
exclusion of alternative diagnoses. This approach may help practicing physicians recognize suspected MS in a timely manner,
avoid premature diagnosis in atypical cases, and refer patients for appropriate specialized neurological assessment.

Keywords: multiple sclerosis, clinical onset, relapse, diagnostic pathway, McDonald 2024, magnetic resonance imaging

PE3IOME

HO3TAIMHBIA JUATHOCTUUYECKUI MAPIIPYT IPU OJO3PEHUN
HA PACCESIHHBIN CKJEPO3: BCIOMOT ATEJIGHBINA AJITOPAUTM
JJIAA IPAKTUYECKOI'O BPAYA

Aunes P.P.
Aszepbatioxcanckuii Meouyunckuu Ynusepcumem, xageopa nesponozuu, baxy, Azepoatiodrcan

Pannsis quarnoctuka paccestHHoro ckiieposa (PC) nmeer BaskHOE KIIMHUYECKOE 3HAUEHHE JJIs1 CBOEBPEMEHHOT'0 HavaJla TepaIiH,
U3MEHSIONIEH TeueHne 3a00IeBaHus, U CHI)KEHHSI PUCKa MHBAJIMIM3AMH. B CBS3M ¢ TeTeporeHHOCThI0 KIMHIUYECKOTO 1e0r0Ta
PC mpaktrueckomMy Bpaudy HEOOXOIUM CHCTEMHBIH MTOJXO0/] K OLIEHKE CUMIITOMOB, MOJ03PUTEIbHBIX Ha JIEMUEITHHU3UPYIOLICEe
MIOpaKEHUE IIEHTPAIbHOM HEPBHON cHCTEMBbI. LlesbIo CTaThH SIBISIETCS] IPE/ICTABICHUE BCIIOMOTaTEIbHOTO ANarHOCTUYECKOTO
MapmipyTa TpHu Tojo3peHnr Ha PC, BKIIOYAIOMETO0 STambl NEPBUYHOW KIMHHYECKONW OLEHKH, HEHPOBU3yaH3allHH,
JIMarHOCTHYECKOTO TTO/JICPKUBAIOIIETO 00CIeoBaHus ¢ ydeToM peBusuu KputepueB McDonald 2024 rona m McKiroueHHs
IBTEPHATHBHBIX JMAarHo30B. B craTbe Takke NMPUBEICHO CpPaBHEHHE CHMIITOMATHYECKOTO MPOQWIS MPH MEPBOH M BTOPOH
IIpeAIoJIaraeMbIX aTakax Ha OCHOBaHHMHY KIIMHUYECKUX JaHHBIX anueHToB ¢ PC, nabmonasmmxcs B 2013-2022 rogax. CpaBHeHHe
0Ka3ajio, YTO MPH BTOPOH aTake 4yacToTa 3pUTEIbHBIX HAPYIICHNH, OyIb0apHOi CHMIITOMATHKN ¥ MO3)KEYKOBBIX CUMIITOMOB
CHMKaJach, TOTJa KaK HapyLIeHUs pedd M AUCQYHKIMS TA30BBIX OPraHOB PETMCTpHUpOBaluCh uaile. Ilo JBUraTesbHbBIM U
qyBCTBUTEIbHBIM HAPYIICHUSIM CTATUCTUYECKH 3HAYMMBIX N3MEHEHHUH HE BBISIBIICHO. DTH JaHHBIC TTOAYEPKUBAIOT HEOOXOTMMOCTh
YUUTBIBATh MpH Nogo3peHnn Ha PC He TONBKO TEKyIne KIMHNIECKUE MPOSBICHUS, HO M MIPEALIECTBYIOIINE HEBPOJIOTHIECKUE
SMU30/Ibl, & TAKXKE U3MEHEHUE CUMITOMOB BO BpeMeHH. [IpenokeHHbIN MOITaNHbIM ANarHOCTUYECKUI MaplIpyT OCHOBAH Ha
OLICHKE TUITMYHOCTH KIIMHUYECKUX MPU3HAKOB, COMIOCTABICHUN JaHHBIX MarHUTHO-PE30HAHCHOI ToMOrpaduu ¢ KIMHUYECKON
KapTHHOM, MOCIeI0BATEIbHOM NMPUMEHEHUH TOMOJHUTEIBHBIX MapaKIMHUYECKHX METOA0B M HCKIIOYCHUH aJbTePHATHBHBIX
JMarHo30B. Takoi Moaxo[ MOXKET IOMOYb IIPAKTHUECKOMY Bpady CBOEBPEMEHHO PAaclo3HATh BeposTHOCTh PC 1 HampaBUTh
MAIMeHTa Ha CIICIHAIN3UPOBAHHOE HEBPOJIOTNIECKOE 00CIeI0BaHNE.

KaroueBble cjioBa: paccesHHBIN CKIepo3, KIMHUYECKHH MeOI0T, araka, MUarHOCTHUYecKuil Mapmipyt, McDonald 2024,
MarHUTHO-pe30HaHCHast ToMorpadus

Redaksiyaya daxil olub: 07.12.2025
Capa tovsiya olunub: 06.01.2026
Raygi: Professor R.K.Siraliyeva
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K cBegennio aBTopos!

B >kypHan npuHUMAarOTCsl OpUTMHAJIbHBIE MaTE€pPHAaJIbI II0 BCEM paszenam MeAULIKHbL. CTaTby HE JO0JKHBI
OBITH ONMYOJIMKOBAHBI PaHEe WM MPEAOCTaBICHBI A MyONUKaluy B Jpyrue u3gaHus (3a UCKIIOYCHHEM
CIIy4aeB, pacCMaTPHBAEMBIX PEIAKIIMOHHOW Kosuteruei). [locie omoOpeHust pemakimoOHHOW KoJuleruein
cTatbu OyayT OmMyONIHMKOBaHBI B TedeHHe |—6 mecsmeB. CTaTbi MPUHUMAIOTCS Ha a3epOailKaHCKOM,
PYCCKOM U aHTIIMKACKOM SI3bIKaX; MPEUMYIIECTBO Oy/IeT OTJaBaThCs CTAThsIM HA aHTIIMICKOM SI3BIKE.

Pykomnuch 1omkHa COMPOBOXIATHCS O(PUIMATBHBIM MHUCHbMOM YUPEXKJIEHHUS, B KOTOPOM BBINIOJHEHA
pabora. K crarbe nomKeH ObITh MPHUJIOKEH OT3BIB PYKOBOIUTENS C TIOANUCHIO U neyarbio. Kaxnas crarbs
JOJbKHA OBITH mpesacTaBieHa B popmare Microsoft Word B nByx meudaTHbIX sx3eMiuisipax U Ha CD. Taxxe
CTaTbU MOTYT OBbITh HANpaBJICHBI 110 AIEKTPOHHOMN MOYTE WU Yepe3 OHJIAHH-CUCTEMY MOJauyu PYKOMHCeH
(BHE 3aBUCUMOCTH OT pELIEHUs peJaKLIIMOHHOM KOJIJIET U PEA0CTaBICHHbIE MATEPHUAJIBI HE BO3BPALIAOTCS).
[Ipu odopmnenun ctarbu JOKEH ObITH Hcnonb3oBaH MPUPT Times New Roman. TekcT meuaraercs Ha
oymare opmara A4, pazmep mpudrta — 14 pt, MmesxkcTpounsiii uatepan — 1,5. OO0BEM OpUTHHATBHBIX
cTarei, BKIIIoUasi pUCYHKH, TaONUIBI M CHMCOK JINTEpaTyphl, HE JOJKEH MPEBBIIIATh § CTPAHUIL; 0030PbI
TuTepaTypsl U ekuuu — 12 ctpanui. Kaxnaas ctaTbs 10KHA COCTOATh U3 CIEIYIOIIUX Pa3/eioB:

— Ha3BaHHE CTaThbH Ha a3epOaliPKaHCKOM, PYCCKOM M aHIJIMICKOM SI3bIKax (1151 MHOCTPaHHbBIX aBTOPOB
— Ha PYCCKOM M aHIJIUHCKOM);

— uMs, aMUIIHSI ¥ OTYECTBO BCEX aBTOPOB Ha a3zepOaiiPkaHCKOM, PYCCKOM M aHTJIIMICKOM SI3bIKaX (IS
WHOCTPaHHBIX aBTOPOB — HA PYCCKOM U aHIJIMICKOM);

— ORCID-unenTr(UKaTOp aBTOPOB;

— JJIEKTPOHHAs 1104Ta OJHOTO U3 aBTOPOB;

— MOJTHOE HA3BaHUE YUPEKICHUS (C yKazaHUeM OTAeseHus/Kadenpsl) Ha azepOaiPKaHCKOM, PYyCCKOM
U aHIVIMICKOM $i3bIKax 0€3 COKpaleHH, B KOHLIE YKa3bIBAIOTCS FOPOA U CTpaHa (AJi1 UHOCTPAHHbIX
aBTOPOB — Ha PYCCKOM U aHTTIUICKOM);

— JUIsl OPUTHHAJIBHBIX CTaTeil — BBEACHHUE WJIU MPEIUCIOBUE, MaTepHallbl U METOAbl MCCIIEIOBAHUS
(c moapOOHBIM ONMHCAHKEM JAM3aiiHa UCCIIEOBAHUS, YYACTHUKOB, CTATUCTUYECKUX METOAOB U JIp.),
pe3yNbTaThl UCCIIE0BaHU, 00CYKICHHE, BBIBOJIBI;

— 3aKJIIOUYEHUE ATHUYECKOTO KOMHUTEeTa (C yKa3aHHMEeM JaThl BBIJAUM U PErHCTPAlMOHHOTO HOMepa
3THUYECKOT0 0100pEHUs YUPEKICHMUS);

— CBE/ICHUS 0 KOH(IINKTE MHTEPECOB M UCTOUHUKAX (PMHAHCUPOBAHMSI UCCIICAOBAHMS;

— pe3ioMe U KIIIoUeBbIe CJIoBa (Ha azepOaiipkaHCKOM, PYCCKOM M aHIJIMKACKOM SI3BIKAaX);

— JUTSl ODUTHHAJIBHBIX CTaTel 00BEM pe3toMe NomkeH cocTaBisTh 250—300 clIoB ¥ BKITIOYATh: BBEJICHUS,
MaTepuaibl U METOMIbI UCCIIEIOBAHUS, PE3yIbTaThl UCCIICOBAHNUS M BBIBOBI (HA BCEX S3BIKAX PE3IOME
JIOJKHO OBITh MJICHTHYHBIM );

— CIHUCOK JIUTEPATYpPhl JTOJKEH OBITh OPOpPMIIEH B COOTBETCTBHHM ¢ BankyBepckoil cuctemoit (B
KBaJIpaTHBIX CKOOKaX) U HyMEepOBAThCS B IOPSIKE IUTUPOBAHUS 0 TEKCTY. J{J1s cTaTei yka3pIBaloTCs
(haMuIMK aBTOPOB, Ha3BaHKE CTaThbU, Ha3BaHUE )KypHaJia, HOMEp BbIYCKa, IO/ U3aHUS U CTPAHUIIBL;
JUTSL KHHT, MOHOTpadwuii, yaeOHBIX TOCOOUH | T.J. — (haMUJIMK aBTOPOB, HA3BaHWE KHUTH (TI0OCOOUS),
TOJl U3aHus, TOpo u/uiu Tunorpadus, o0bEM B CTpaHHUIIAX;

—T1I0 BO3MOXKHOCTH aBTOPbl HE JOJDKHBI CChLIAThCA HAa TE3UCHI, OMyOIMKOBaHHBbIE B COOpPHHUKAX
KoH(epeHIuH (eciii COOPHUKU HE SIBISIOTCS CHELUATIbHBIMU BBIIYCKaMU KYpPHAJIOB), a TaKXe Ha
aBTOpedepaTsl U JUCCepTaLIUU.

Penaxius ocraBnser 3a co00i MpaBo aHHYJIMPOBATH W PEIaKTUPOBAThH MPECTABIEHHBIE CTaThU U HE
HECET OTBETCTBEHHOCTH 3a OIyOIMKOBAHHYIO WH(OPMAIIUIO.
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