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Ay>xe BNcoKa epeKTUBHICTbL B KOHTPOAI

rnikemii Ta Baru, AonomMora B 3axXMcCTi
cepus, HNPOK Ta XUTTA'>

Committee, American Diabetes Association Professional Practice. «9. Pharmacologic Approaches to Glycemic Treatment: Standards of Care in Diabetes - 2026.» Diabetes Care 49, Suppl 1 (2025): S183.
IHCTPYKLIS ANSt MeAVYHOTO 3aCTOCyBaHHS ikapCbkoro 3acoby O3emnik® (Ozempic®) ans 1 mr. PM Ne UA\19176\01\01. Haka3z MO3 YkpaiHu Ne1516 Big 03.10.2025.

THCTPYKLISt 47159 MEAVNYHOTO 3aCTOCyBaHHS IkapcbKoro 3acoby Osemnik® (Ozempic®) Anst 0,25 mr/0,5 mr. P Ne UA\19176\01\01. Hakas MO3 Ykpaitu Ne1516 Bia 03.10.2025.

Marso SP, Bain SC, Consoli A, Eliaschewitz FG, Jodar E, Leiter LA, Lingvay I, Rosenstock J, Seufert J, Warren ML, Woo V, Hansen O, Holst AG, Pettersson ], Vilsboll T; SUSTAIN-6 Investigators. Semaglutide and Cardiovascular
Outcomes in Patients with Type 2 Diabetes. N Engl ] Med. 2016 Nov 10;375(19):1834-1844. doi: 10.1056/NEJMoa1607141. Epub 2016 Sep 15. PMID: 27633186.

Perkovic V, Tuttle KR, Rossing P, Mahaffey KW, Mann JFE, Bakris G, Baeres FMM, Idorn T, Bosch-Traberg H, Lausvig NL, Pratley R; FLOW Trial Committees and Investigators. Effects of Semaglutide on Chronic Kidney
Disease in Patients with Type 2 Diabetes. N EngIJ Med. 2024 Jul 11;391(2):109-121. doi: 10.1056/NEJMOa2403347. Epub 2024 May 24. PMID: 38785209.

CKOPOYEHA IHCTPYKUIA A/ MEANYHOIO 3ACTOCYBAHHSA JIIKAPCbKOIO 3ACOBY O3EMMIK® (OZEMPIC®) 0,25 mr/0,5 mr, 1,0 Mr (po3uuMH Ans iH'eEKUili y nonepefHbO 3anmoBHeHiW Wnpuu-pyyi),
PIM NeUA/19176/01/01, Haka3 MO3 Ykpainu Ne166 Big 26.01.2022*

Cknag;: ajtoda peyvoBriHa: cemarnyTug; 1 Ma po3urHy MiCTUTb 1,34 Mr cemaryTuay — aHanora loACbKoro ratokaroHonogi6Horo nentuay-1 (FMMN-1), BurotosneHoro B Saccharomyces cerevisiae 3a TexHonorlelogeKOMGIHaHTHol
[HK. ®apmakoTepanesTu4Ha rpyna. Mpenapary, Lo 3acToCoBYIOTLCA NPV LyKpoBoMY AjabeTi, aHanoru ratokaroHonoaiéHoro nentuay-1 (FMM-1). Kog ATX A10B J06. MokasanHs. Nikapcbkuii 3aci6 Osemnik® 3acTocoBysatn
NPV HeAOCTAaTHbO KOHTPO/ILOBAHOMY LIKPOBOMY AiabeTi 2 TWMy sk AOMOBHEHHS A0 AIETM Ta Gi3NUHMX BIpaB: K MOHOTEPanito, KoM MeT$OPMIH BBAXAETbCA HEAOLibHYM NpernapaTom Yepes HerepeHoCUMIcTb abo
NPOTNMOKa3aHHs; SIK AOMOBHEHHS [0 IHLIMX NiKapcbKuX 3acobiB Ana NikyBaHHs LKPOBOTO AiabeTy. TpomunokasarHs. MiABLIEHa UYTMBICTb AO AilOHOI PEUYOBMHN a6o A0 IHLLMX KOMMOHEHTIB NlikapCbKoro 3acoby.
0co6augocmi 3acMOCY8aHHA. BariTHICTb. AaHl LI0/A0 3aCTOCYBaHHS CeMaryTAy BariTHUM XiHKaM 06MexeHi. ToMy He Ci4 3aCToCoByBaTV cemMarnyTua y nepioa BaritHOCTi. kLo navieHTKa NnaHye 3aBariTHiTK a6o BariTHa,
3aCTOCYBaHHA CeMarnyTnay Ciif NpUNUHUTY. [oAyBaHHA rPYAAID. OCKINBKA He MOXHa BUKNIUNTY PUSUK ANSt ANTVHM, fIKa OTPUMYE FPYAHE MOIOKO, He C/lij 3aCTOCOBYBATM CeMarnyTuA NPOTAroM nepiody roAyBaHHs rpyAAt.
Cnoci6 3ac ma do3u. [losy . M0YaTkoBa A03a CTaHOBUTL 0,25 M cemarnyTuay 1 pas Ha TUXAeHb. Hepes 4 TUXHI 403y CNiA 36inbwmnTY A0 0,5 Mr 1 pas Ha TKAeHb. 1A N0AaNbLUIOro NOKPaLLeHHs rikeMidHoro
KOHTPOIO MiC/I 3aCTOCYBaHHS 40311 0,5 Mr 1 pas Ha TUXAeHb NPOTArOM NPUHAAMHI 4 TXHIB 403y MOXHA 36inbLUMTY A0 1 M 1 pa3 Ha TXAeHS. /103a 0,25 MT CeMarnyTuay He € MiATPUMYBAbHOK A03010. LLloTVXHEB] 4031
MOHaZ 1 Mr He PeKoMeHAoBaHi. Cnocib BBeaeHHs. 3acTocoByBaTH MIAWKIPHO. O3emniK® BBDAI/ITbCﬂ MiAWKIPHO B ANHKY NepeAHbOI YepeBHoI CTIHKI, cTerHa abo nieua. Micuie iHEKLi MOXHa 3MiHI0BaTY 6e3 KopeKLii 403u.
0O3emnik® He MOXHa BBOAUTY BHYTPILULHEOBEHHO ab0 BHYTPILIHLOM'A3080. [106i4Hi peakyii. Pestome npodinto 6esneku. Y Xoai KiHiYHUX EanoﬁyEaHh Haif4acTile NoBi4OMASNOCA NPO NO6i4Hi peakyjii 3 60Ky LNYHKOBO-
KMLIKOBOrO TPaKTy, BK/OYAt04M HyAOTY (AyXe 4YacTo), Aiapeto (Ayxe Yacto) Ta 6toBaHHs (4acTo). 3aranom Ui peakuji 6ynn nerkoro abo nomipHoro CTbyI'IEHﬂ TSKKOCTi Ta KOPOTKOTPWBaNMMM. TepMiH NPUAATHOCT. 3 pokU.
YMoBu 36epiraHHs. [Jo nouaTky BUKOPUCTaHHs: 36epiraTin B XoN0ANNbHYIKY (2-8 °C) He HaATO 61M3bKO 40 MOPO3WLHOI Kamepu. He 3aMopoxyBaTi. 36epiraTi WNPUL-PYUKY 3 HAAITM KOBNAUKOM ANs 3aXCTy Bid Al cBiTna.
36epiraTi y HeoCTYNHOMY ANA AiTeid MicLyi. KaTeropis Bignycky. 3a peuentom. flaTa octaHHboro nepernsgy 03.10.2025

* IHdopmaLyito mogaHo ckopoyeHo. Byab nacka, 060B'A3k0BO 03HAOMTECS 3 MOBHOHO IHCTPYKLIE ANA MEAUYHOTO 3aCTOCYBaHHS NiKapcbKoro 3acoby, MepLu Hix 3aCTocoByBaTV a6o Mpr3Ha4aTh NikapcbKuii 3aci6.
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€HAOKPUHOJIOTIB www.youtube.com/c/EndoTime

HaykoBo-ocBiTHi# [IpoekT

llIkoma eHgOKpHUHOJIOTA

[MlopiyHaMil TMKII perioHaIbHUX 3aXO0/iB

HAYKOBI OPTAHI3ATOPH ITPOEKTY:

YKpaincbKa Acouiallis KJIIHIYHUX eHJOKPHUHOJIOTIB

Y «InctuTyT eHpokpuHosorii Ta 06Miny pedoBuH im. B.IT. Komicapenka
HAMH Ykpaiuun» (M. Kuis)

HYO3 imeni I1.J1. llynuka, kadeppa eHZOKPUHOOTI

HAYKOBU KEPIBHUK «IIIKOJIU EHTOKPUHOJIOTA»:

JIwpextop 1Y «lHcTUTYT eH0KpHHOMOTIT Ta 00MiHY peyoBuH iM. B.I1. KomicapeHka
HAMH Ykpaiun» (M. Kuis),

[TpesugenT YxpaiHcbKoi Acorianiii K1iHIYHUX eHI,0KPHUHOJIOTIB,

I-p MeZA. Hayk, Bine-npesugent HAMH VYkpainy, akagemik M./l. TpoHbKO

TEXHIYHHUH OPTAHIBALIIHHHUH ITAPTHEP: TOB «JIAB KOHCAJIT»

®OPMAT: ®AX YYACHHUKIB:
IHTepaKTHBHI JIeKIiii, MalicTep-K/IacH, eHJ OKPUHOJIOTH, TepaleBTH, XIpypru,
p036ip KTiHIYHUX BUMAJKIB, AUCKYCIl JIiKapi 3arajbHOI MPaKTUKU
KaJIeH,qa%*
ITKOJIM EHAOKPUHOJIOIA-2026: AETAJII IIOAO YYACTTI:
—17-21 JIIOTOTO M. Kuis o .
- 14-18 KBITHS M. Y3Kropog, 44337795
. www.lavconsult.com.ua

-16-20 4epBHS M. IBaHO-®PpaHKiBCBK

: www.fb.com/EndoSchool
- 8-12 BepecHA M. /IbBIB .

. www.endotime.com.ua
- 27-31 KOBTHS JIOKAIIisl yTOYHIOETHCS

endoschool@ukr.net

* JlaTi/ moKattii MOXyTh OyTH 3MiHeHi 3 ypaxyBaHHSIM CUTYALi B KPaiHi

3ariaHoBaHO Takox [1IKomm eHgoKpUHOIOTii /1 CIMEeTHUX JIIKapiB
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CTopiHKa ronoBHOro pefiakTopa

HayxoBo-1pakTUyHOMY ~MeMYHOMY KYpPHAILY
«Enpoxpunosoris/Endokrynologias  BumosHumioch
30 pokiB Bij yacy BUXOJy TIEPITIOTO HOMEPA, 3ACHOB-
HUKOM skoro € [lep:kaBHa ycraHoBa <«IHcTuTyT
eH0KpuHoJIoTIi Ta 06MiHy pedoBuH iM. B.I1. Ko-
Micapenka HartionasmbHOT akaziemMii MeIUUHUX HAYK
Yrpainus! [1g garta, 3Budaiino x, Hece paicTh Bif
YCBIZIOMJIEHHS TOTO, 1[0 B JKUTTI PoOUTHCs 100pa
cripaBa.

[Tounnaroun 3 1996 poky, B YkpaiHi mpescras-
JIEHO BUJIaHHSI, sike MyOJIiKy€e He JINIe OpUTiHAIbHI
CTaTTi YKPAIHCHKUX Ta 3aKOPJIOHHUX BUEHUX, OIJIS-
I, TUCKYCIl [ JIiKapiB-TIPaKTUKIB 1 TOCTiAHUKIB,
JISUIBHICTD SIKMX TIOB'sI3aHa 3 €HAOKPUHOJIOTIEIO;
CTaTTi PO OCOOIMBOCTI HATAHHS IOTIOMOTH XBOPUM
3 €HJIOKPUHHOIO TTATOJIOTIEI0, a 1 TTOKJIMKAHE ITi/IBU-
mUTH e(DeKTUBHICTh OCBITH JIIKAPiB 3 MMUTAHb €HJI0-
KPWHOJIOTII. Y JKypHAaJI BUCBITJIIOIOTHCS PE3YJIBTAaTH
HAYKOBUX JOCJI/KEHb, 1110 CTOCYIOTHCS 3aXBOPIO-
BaHb €HJIOKPUHHOI CUCTEMU Ta iX JIiKyBaHHs. Takox
BUITYCKAIOThCSI TEMAaTU9HI HOMEPH >KypHATY, TpH-
CBsTUEHI OKPEMUM HaIIpsiMaM €HOKPUHOJIOTII.

Tpu gecaTnmiTTst Bifi HAPOJKEHHS JI0 CTAHOB-
JIEHHSI HAyKOBO-TIPAKTUYHOTO BUJAHHS — MIISAX
CKJIQJIHUH, HeJIeTKUM, ajie CIIOBHEHUN TMONIyKiB,

3100yTTs TIONyJIspHOCTI i aBropuTery. JKypHau
HUWHI ITAPOKO BiIoMU He Jinmie B YKpaiHi, a if 3a
il MeKaMH.

Haxazom Minicrepcrsa ocBiTH 1 HAyKu YKpaiHu
Biz 20.12.2023 poky Ne 1543 xypHas BHECEHO /10
kateropii «A» [leperiky HayKoBUX (haXxoBUX BUaHb
Yipainu 3a megmaanmu (222) i Giosoriunumu (091)
CIIEI[ATPHOCTSIMY, B SIKMX MOKYTh ITyOJTiKyBaTUCS
pe3yJIBTaTh AucepTaiiiHuxX poOiT Ha 3700yTTS Ha-
YKOBHUX CTYIIEHIB IOKTOpa i KaH/m/1ata HayK, /10 Oa-
raThOX MisKHAPOIHUX HAYKOMETPUUHUX Oa3.

JKypHan npuitHATO 10 TPECTUKHOI HayKoMe-
TpUYHOI 6a3u JaHux Scopus — HaUGiIbIIOl y cBiTI
yHiBepcaabHOI pedepaTUBHOT Oa3u 3 MOKIUBOCTSI-
MU BIJICTEKYBaHHS HAYKOBOI IUTOBAHOCTI TTy0Ti-
Kalliif.

3a1ieit yac chopMyBaBcsI KOJEKTUB OTHOLYMITiB
Yy CKJIaJli pellakIliiiHol KoJerii JKypHaly 3 He3MiH-
HUM TOJIOBHUM peflakTopoM TporbkoM Mukosoro
JIMuTpoBUYEM, MTOCTIHHUX aBTOPIB i HAYKOBUX pe-
nensenTiB. 3a nepion 3 1996 1o 2025 pik migroros-
JIEHO Ta H/IPYKOBaHO Maiizke 90 BUTTYCKiB sKypHAITY,
B kX po3MinieHo nmonas 1100 nHaykoBux crareii —
pe3yabTaT HAIOJIErJIUBOI Palli 3J1aro/[KEHOTO KO-
JIEKTUBY pefakiiii. Jlerampaa indopmariis 3 1mporo
MMUTaHHS TIPE/ICTaBeHa B CTATTi Bi/[IIOBI/IaJbHOTO
pemaxtopa sxypHany [lacrepa LII. «Bibsiomerpuy-
HUIT aHaAJIi3 HayKOBUX Try6JriKkariiil y skypHai «EH-
JOKpHUHOJIOTIist» 32 30 PoKiB», sika omybJliKoBaHa B
1IbOMY K HOMEPi.

3a POKHM CBOTO iCHYBaHHS JKypHaJ 3MiHUBCH,
ajie OJIHE 3aJIMINAETHCSI HEe3MiIHHUM: JKypHai «EH-
nokpunoJorisi/Endokrynologia» 3aBxmau opienty-
BaBCS 1 OPIEHTYETHCS HA JIIKAPSI-TIPAKTUKA, BUCBIT-
JITOI0YH Ha CBOIX CTOPIHKAaX HOBITHI HAYKOBI JIOCST-
HEHHS B Taly3i eHJOKPUHOJIOTII Ta 1X 3aCTOCYyBaH-
HS B TIOBCAKIEHHI mpakTuili. CBoiMu pyOpukamu
JKyPHAJ HAMAra€TbCs OXOIMUTU SKHAWUITUPIIE KOJIO
MMUTaHb — BiJl Pe3yJIbTaTiB OPUTIHAJIBHUX JIOCJIi-
JUKEHb, JIEKITN /151 JIIKapiB 10 METOJAUYHUX PEKO-
MeH/lallii, pedepaTuBHOi iHGopMaIlii Ta OTJIAIIB
JiTepaTypu. Y sKypHasi MOCTIHO BUCBITIIOIOTHCS
HAYKOBi Ta MeanuHi mpoOsemu aBapii Ha YopHo-
OGUIILCHKIN aTOMHII esleKTpocTaHilii. Bapro BigzHa-
YUTH, 1[0 MEPIINI HOMEpP I[bOrOPiYHOr0 KypHaJy
npucsstuennii 40-it pokoBuHi YopHOOMIBCHKOI Ka-
TacTpodu Ta il MEMYHUM HACJIiIKaM.
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Pazom 3 aBTOPCHKMM KOJIEKTUBOM JKyPHAJ PO3-
BUBaBCs 1 pic, 6araTo HalMX aBTOPIB 3a Iell Jac
3aXUCTUJIA TUCEPTallii, CTaau IOIEHTAMU Ta TIPO-
(becopamu, iz X KepiBHUIITBOM OpTraHi3oBaHi I
VCIHIITHO TPOXO/ATh KOH(EPEHIii Ta KOHTPecH, ix
JIOTIOBI/Ii 3 T[IKaBIiCTIO CJIYyXalOTh JIiKapi BCHOTO CBITY
Ha MiKHapoHUX (hopyMax. Yci 4ieHu pefakiiiinoi
KOJIETi1 JKypHATy MPaITo0Th Yy TTPOBIHUX TATY35IX
HAYKW, aKTHUBHO IMyOJIKYIOThCSI Ta MAlOTh BUCOKI
PEUTUHTY i iHJICKCH [IUTYBaHHSI.

Penakitis sxypHaiy, ska 1ocsriia 3a TPUIIATD Po-
KiB JIMBOBU;KHUX PE3YJIbTATIB, HE MA€ HAMIPY 3HIIKY -
BaTH TEMII, i HA YUTaYiB YEKAE IIle YUMAJIO IPUEMHIX
ciopripusiB. Ta KOkHa BaskJTMBa BixXa BOJHOYAC TIO-
POIKYE ¥ IYMKH: a IKi TpobJIeMu 1Iie He PO3B’si3aHi,
He BUCBITJIEH], YOTO BiJl HAC YeKA€ €HAOKPUHOJIOTIU-
Ha CIIJIBHOTA, K IOTIOMOTTA MOJIOJIUM HAYyKOBIISIM
PO3KPUTH CBill TaJaHT, TOIJIUTUCS HOBATOPCHKUMM
izmessMu Ta 3100y TKaMU.

[Torpu cyBopi KpuTepii Bigbopy craTeit, sKypHaJ
3aBKIU BIIKPUTUN JIJIs yUTadiB. BAUBIAAIOUNCH Y
MaiibyTHE 3 ypaXyBaHHSIM Cy4aCHUX BHMOT, Pe/aK-
IiiTHa KOJIeTist CTaBUTD T1epesl cOO0I0 3aBIaHHsI st
MOJIAJIBIIIOTO PO3BUTKY JKypPHAJy 3a TaKUMH Ha-
NpsIMKaMM: aHaJi3 aKTyaJbHHUX TIPo0JeM 1 po3Io-
BCIOJIPKEHHST HOBUX HAyKOBUX JIAHUX, ITi/[BUTICHHS
kBastiikaiii (axiBiliB Ta CIPUSHHS TTPOTpecy Ha-
YKOBOI JlyMKH B IIapMHI €HIOKPUHOJIOTIYHOI rary3i
MISTXOM yOJTiKarii craTeil i3 pe3yJibraTaMu OPUTi-
HJIBHUX JIOCJI/IKEHb, OTJIS/IIB JiTepaTypu Ta KJIi-
HIYHUX BUTAJKIB, MO0 CIPUSHHS e(DEeKTUBHOCTI
€H/IOKPUHHOI JIONTIOMOTH HACEJIEHHIO.

3aBIgKK 3JIarofKeHiii poOOTI 4/eHiB penak-
MifHOI KOJIeTii JKypHaJ BiZIMOBI/Ia€ MiXKHAPOTHUM
craHzapraM IyOJikaiiii i cupusie iHrerpaumii Bi-
TYU3HSAHOTO HAYKOBOTO TIOTEHITIaTy y CBITOBUI Ha-
YKOBMIA TIPOCTIP Ta CTBOPEHHIO SKICHOI 1myOIiuHOI
KOMYHiKallil BYEHUX. YCIIiX TaM, Jie € BIIEBHEHICTb i
OTITUMI3M, TaM, JIe TIPAITIOI0Th, HE TIOKJIAIal0uH PYK.

JKypHan Mae cBO€ KOJIO aKTUBHUX aBTOPIB 1 Uu-
TayiB — 1€ HAYKOBIII, JiKapi, (haxiBIli 3 €HJOKPHUHO-
Jiorii Ta 6ioJiorii, likapi CyMisKHUX CIIeIliaIbHOCTENH,
BUKJIQ/Iadi TA CTYZICHTU BUNITUX MEIMYHUX HABYAJIb-
HUX 3aKyaaiB. [lJist 6araThox JHiKapiB sKypHAJI CTaB
HACTIJIBHOIO KHUTOIO.

Cutipt BiI3BHAUUTH i1 BATOMII BHECOK Y PO3BUTOK i
CTAHOBJICHHS BUIAHHS, a TAKOK Y HOTO (paxoBy IO-
BCSIK/IEHHY [IiSUIbHICTD TIApTHEPIB i3 «BujaBHuvoro
nomy MeakHuras. YIpomoBk octaHHiX 15 poki
BOHM CITLTHHO 3 Pe/IaKITiiiHOI0 KOJIETIEI0 Ha BUCOKOMY
npodeciiioMy Ta TeXHIYHOMY PiBHI 3iHCHIOBAIN
PENAaKTOPCHKO-KOPEKTOPChKE OTIPAIIOBAHHS MaTepi-
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aJIiB, BEPCTKY Ta MOBHUI KOMILJIEKC TTOJiTpadiunmx
pobit. Came 3aBjsiku poOOTI KOJIeKTUBY «BugasHu-
yoro oMy MenkHuras skypHas «Enokputodsioris/
Endokrynologia» mae BriisHaBaHuii CTHIIb 1 13aiiH,
sIKi cTablIbHO BUPI3HSIOTH HOTO cepe/l iHIMX HAyKO-
BO-TIPAaKTUYHUX BUaHb YKpPaiHU.

CyvacHa eHIOKPUHOJIOTIST TOTPeOye MOCTIHHOTO
podheciiHOTO BJIOCKOHAJICHHST JIiKapiB, PO3BUTKY
HAyKOBOTO TMOTEHIaTy 1 YIPOBA/KEHHS CYy4aCHUX
inHoBariiHux TtexHosiorid. MaxoBe BUCBITIEHHA
mpOOIEMHUX TIMTaHb y Taly3i eHJIOKPUHOJIOTII Ha
CTOPIHKaX HAIOro KypHAIy JonoMarae o0’e€HaTn
3ycuJis (haxiBIliB i HAYKOBIIIB Ta CIIPUSIE T IBUTIEH-
HIO TIpodeciiiHoro PiBHS JiKapiB-unTadiB. sKypHan
He JIUIe JIEMOHCTPYE OCOOIMBOCTI HAJlaHHSI JOTIO-
MOTM XBOPUM 3 €HJIOKPUHHOIO TATOJIOTIEI0, a i T10-
KJITUKQHWH MABANNTH e(heKTUBHICTh OCBITH JIiIKAPiB
13 MUTaHb €HAOKPUHOJIOTII.

[ITanoBHi HaMI aBTOPHU 1 YWTayi, MU BUCJIOBJIIO-
eMoO Bam mupy BASYHICTD 3a Te, 110 3aJIUIIAETEC 3
HaMH, JIa€Te MYJIPi MOPaJiu 1 BUCOKO IIHY€ETE HATITY
CIJIBHY TIpaIfio. 3aBAgKu Balliil MATPUMIL Kyp-
HaJl Ma€ aBTOPUTET 1 € KOPUCHUM Y TaKiil Heslerkii
JIIKapChbKil mparti.

Mu 3ampoiyeMo Bac /10 MOAJIBIIOI aKTUBHOI
ydacti B poboTi JKypHaIy i OyaeMo BISYHI 3a TIij-
TPUMKY Ha HOBOMY eTari ioro po3Butky. Ham Oy-
JyTh 1iKaBi Bami 1moOaskaHHs il MPOMO3ULIT 1010
(opMyBaHHS PO3ALIIB i TeMAaTUKK MaliOyTHIX HOMe-
piB. MU Takosk 3aIporTyeMo 10 criBIpaili (paxisiliB
CYMIKHUX TTpodeciii: aKkyTepiB-riHeKoJI0TiB, HEBPO-
JIOTIB, XipyPriB, aHTI0JIOTIB, Kap/iOJIOTiB, OPTATBEMO-
JIOTIB — YCiX, XTO 32 POJIOM JIisIJIBHOCTI Ta Mpoeciii-
HUX IHTEPECiB Ma€ BiJIHOIIEHHS 10 €HIOKPUHOJIOT].

Pepaxititina koJserisi skypHay CIOAIBAETHCS Ha
MOJAJIBINI PO3BUTOK, YCIIIIHY peasisalfiio 3a1y-
MiB Ta TPOAYKTUBHY CITBIIPAITIO 3 YCiX HANPIMKIB
JSJIBHOCTI 3 aBTOPCHbKUM KOJIEKTHBOM, PelleH3eHTa-
MU Ta YATAYaMU Ta 3aJIUIIATIMEThCS JPYTOM i T10-
MIYHMKOM Yy Balliil CKJIa[Hil, aje Takiil BasKJIUBIil
poborti. KosekTus jxypHasy He 30MpaeThCs 3yHHSI-
THCST HA JIOCSITHYTOMY 1 Hajasi Oyzie TUByBaTH Bac
IIKaBUMM MaTepiajiaMu. 3aJuiiaiTecs 3 JKypHAIOM
«Enpokpunonorisi/Endokrynologias!  Pasom  mu
3MOKEMO 3pOOUTH Hallle KUTTS i HAlIly Hpartio Iii-
KaBIIMU Ta SICKPaBilmMu!

Tonosnuit pedaxmop

Iponvro Muxona /Imumposuy,
dokmop meduunux nayx, npogecop,
unen-kopecnonoenm HAH Ykpainu,
axademix HAMH Ykpainu
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Contemporary insight into
long-lasting endocrine and
behavioral consequences of
stress In adolescents and
preventive potential of the
drugs

State Institution «V.P. Komisarenko Institute of Endocrinology and Metabolism of the National Academy of
Medical Sciences of Ukraine»

Abstract. The review presents literature data and the results of three-year experimental studies of the Department of
Endocrinology of Reproduction and Adaptation of the State Institution «V.P. Komisarenko Institute of Endocrinology and
Metabolism of the National Academy of Medical Sciences of Ukraine» on the impact of chronic stress during puberty (pubertal
stress) on the reproductive and hypothalamic-pituitary-adrenocortical (HPA) axis, as well as the preventive potential of
pharmacological agents for its consequences. The relationship between the HPA and the hypothalamic-pituitary-gonadal
(HPG) axes and the long-term consequences of pubertal stress are considered. Under the selected experimental conditions
(immobilization of rats for 1 hour per day for 30-45 days after birth), chronic pubertal stress can lead to adverse long-term
sex-specific effects on the reproductive and HPA axis of adult rats. In adult males who have undergone pubertal stress, while
maintaining normal levels of testosterone in the blood plasma, the quantitative and qualitative indicators of the spermogram
deteriorate, spermatogenesis is disrupted, and oxidative stress in the gonads increases. Chronic pubertal stress can cause a
decrease in the basal level of corticosterone. In adult females, no negative long-term effects of chronic pubertal stress on the
studied indicators of the HPA axis and the reproductive system were found, with the exception of an increase in the concentration
of lipid peroxidation products in the ovaries, which indicates their lower vulnerability compared to males. Activation of the
gamma-aminobutyric acid-ergic receptor with phenibut (amino-phenylbutyric acid hydrochloride) before stress sessions
worsens the quantitative and qualitative indicators of the spermogram in adulthood, reduces the level of testosterone in the
blood serum, and increases oxidative stress in the gonads of male rats compared to stressed animals. This indicates the risk of
side effects when using phenibut in adolescents for the prevention of stress and anxiety-neurotic states. Oral administration
of vitamin E before stress sessions in pubertal rats slightly improved the qualitative parameters of the spermogram of adult
animals, reducing the percentage of pathological forms of spermatozoa. In addition, the level of corticosterone in the blood
plasma after acute 1-hour stress was significantly higher than in those stressed only, although it did not reach the control level.
In animals that were administered melatonin before stress sessions, the studied parameters did not differ from those that were
exposed to pubertal stress only.

Keywords: stress, puberty, rats, gonad, testosterone, sexual behavior, oxidative stress, phenibut, vitamin E, melatonin.
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Introduction

The link between endocrine system disorders and
stress has remained relevant for decades. This is fue-
led by ongoing wars, the accelerated pace of life, social
tension, environmental pollution, everyday problems,
unemployment, and other etiological factors. Moreo-
ver, the relevance of studying the effects of stress in
Ukraine has increased during the COVID-19 pan-
demic and especially since the onset of Russian ag-
gression in 2022. Numerous chemical toxicants — en-
vironmental pollution from combustion products, ex-
plosives, lubricants and fuels, heavy metals, etc. — are
added to these stress-inducing factors.

One of the severe consequences of stress is
post-traumatic stress disorder. Stress disorder re-
searchers primarily focus on mental deviations such
as obsessive-compulsive disorder, nightmares, de-
pression, irritability, insomnia, and emotional de-
tachment. However, stress also has psychosomatic
complications in the form of hormonal, reproductive,
and metabolic disorders, which have been studied to
a much lesser extent [1]. The reproductive system is
particularly vulnerable to stress [2-5].

Research into the effects of stress on adolescents
is a key area of medical research. Puberty is asso-
ciated with hormonal changes, internal experienc-
es, and increased vulnerability to psychoemotional
and other stressful factors. According to sociologi-
cal studies, 25% of Ukrainian schoolchildren expe-
rience panic attacks during bombings and shelling,
accompanied by feelings of fear and helplessness.
About half of them experience nightmares and feel-
ings of anger [6-8].

Even in times of peace, children are often sub-
jected to psychological or physical abuse, which
causes distress. Clinical and experimental data
demonstrate mainly psychological and neurological
consequences of stress during puberty: social mal-
adjustment, aggressiveness, cognitive impairment,
nervousness, anxiety, depression [9-14]. However,
the long-term consequences of pubertal stress on
the reproductive system and sexual behavior have
been studied to a much lesser extent.

Response of the HPA and HPG axes to stress-
ful stimuli

The classical paradigm of stress, proposed by G.
Selye [15] as a universal stereotypical reaction of
the body to any endogenous or exogenous psych-
oemotional or physical factors that disrupt home-
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ostasis (general adaptation syndrome), has contin-
uously evolved over the decades [16-17]. H. Selye
identified the activation of corticosteroid secretion
by the adrenal glands during stress as a central link
in the formation of nonspecific resistance of the
body. The trigger factor in this process is the acti-
vation of the sympathoadrenal system, the role of
which in the body’s response to life-threatening cir-
cumstances was substantiated by W. Cannon.

In the modern understanding of stress, the neu-
roendocrine system, or more specifically, the HPA
axis, is given primary importance [18]. Over time,
the term «stress» has come to denote not only the
body’s systemic response but also stereotypical
changes at the cellular, subcellular (mitochondrial,
endoplasmic reticulum stress), and molecular lev-
els. At the molecular level, stress is manifested by
the expression of ¢-fos and other immediate-action
genes, heat shock proteins (chaperones), and inter-
leukins. The concept of oxidative /nitrosative stress
has emerged. It is impossible to imagine a stress re-
sponse without changes in the activity of the nerv-
ous, immune, cardiovascular, endocrine, and other
physiological systems.

Moderate chronic stress, known as eustress,
trains the body’s defenses, while extremely strong
physical, psychoemotional, infectious, and other
pathogenic stimuli induce distress. Distress pro-
gresses through stages, and the outcome is recovery
or, in the case of irreversible pathological changes,
death.

In mammals, chronic distress is accompanied by
a limitation of reproductive potential, which is sig-
nificant for survival of the species [19]. The HPG
and HPA axes, and reactive oxygen species (oxi-
dative stress) play a key role in disrupting repro-
ductive functions during stress [20-22]. Decreased
fertility in women is caused by disruptions in cy-
clic processes in the ovary, including anovulation,
and is manifested by hypo- or amenorrhea. In men,
libido weakens, sperm quality deteriorates, and
testosterone secretion decreases. Experiments on
rats showed that the cause of changes in testoster-
one secretion after acute immobilization stress is a
change in the expression of genes for steroidogene-
sisin Leydig cells [23]. In female rats, chronic stress
modulates estrous cycles, disrupts the maturation
of oocytes and impairs their morphology [24].

The role of hypothalamic corticotropin-re-
leasing hormone (CRH) and opioid peptides in
stress-induced changes in reproductive functions
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has been known for decades [25-27]. Over time, the
flow of inducers and mediators to stress significant-
ly expands, as well as the brain structures like lim-
bic system — the amygdala and hippocampus.

The interaction of the HPA and HPG axes is
ensured by a number of physiologically active
substances — CRH of the paraventricular nuclei
of the hypothalamus, norepinephrine, neuropep-
tide Y and serotonin, which are created in the
brain stem, as well as glutamate in medial preoptic
area, neuropeptide Y and opioids — in the arcuate
and medial preoptic nuclei of the hypothalamus,
vasopressin — in the supraoptic nuclei. Opioids,
cannabinoids and gamma-aminobutyric acid stim-
ulate in males and females the neurosecretory cells
of the medial preoptic part of the hypothalamus,
which synthesize luteinizing hormone-releasing
hormone. In males, the secretion of luteinizing
hormone (LH) changes, and in females, the pul-
sation of LH secretion becomes slower and its am-
plitude decreases. These reactions are subject to
sex differences. For example, in males, the injec-
tion of neuropeptide Y into the third ventricle of
the brain suppresses the secretion of pituitary LH
[28], while in females stimulates it. The role of the
kisspeptin family of arcuate nuclei in the interac-
tions between the HPA and HPG axes axis is being
actively studied [29, 30].

Induced by stressful stimuli, the release of nor-
epinephrine from the synapses of neurons, which
contacts the paraventricular nuclei of the hypo-
thalamus, initiates the activation of CRH and vas-
opressin-synthesizing neurons, and thus activates
the HPA axis. Therefore, due to the fact that their
axons interact with LH releasing hormone-pro-
ducing neurosecretory cells of the medial preoptic
nuclei, the secretion of LH releasing hormone and
pituitary LH is stimulated. This is joined by argi-
nine vasopressin and opioids, in particular, beta-en-
dorphin, which is separated from the proopiomel-
anocorticotropin molecule during the processing
adrenocorticotropic hormone. After introducing
arginine vasopressin into the third ventricle of the
brain, a significant decrease in the secretion of tes-
tosterone at the background of an increase in the
adrenocorticotropic hormone level and corticoster-
one in the blood plasma of males is observed [31].

The relationship between the HPA and HPG
axes is two-sided. According to our data, androgeni-
zation of female rats by subcutaneous implantation
of silastic capsules with testosterone resulted in a

weakening of the HPA axis response to one-hour
immobilization stress or the introduction of norep-
inephrine bitartrate into the third ventricle of the
brain [32]. Androgen antagonism in relation to the
stress reactivity of the HPA axis is also confirmed
by other researchers [33]. Estrogens affect the
neurosecretory cells of the hypothalamus that se-
crete CRH. In the promoter zone of the CRH gene,
estrogen response elements are present, which di-
rectly stimulate the synthesis of CRH. The direct
stimulating effect of estradiol on the adrenal cor-
tex, in particular, its sensitivity to adrenocortico-
tropic hormone, has been shown [34]. Apparently,
the higher level of estrogen in the blood of females
in comparison to that of males the main reason for
the greater intensity of the HPA axis in response
to stress [35].

Another pathway of interaction between the
HPA and HPG axes is realized by the influence
of estrogens and androgens on the synthesis of
arginine vasopressin in the supraoptic nuclei of
the hypothalamus with subsequent stimulation
of adrenocorticotropic hormone secretion by this
neuropeptide.

HPA and HPG axes responses to stressful
stimuli in adolescence

One of the manifestations of hormonal changes
during puberty in humans and animals is increased
emotional lability, sensitivity of the endocrine and
nervous systems to a large number of stressful
stimuli, especially to psychoemotional stimuli. An
increased response of the HPA axis to stress, com-
pared to adults, was first shown by L. Goldman
et al. [36] and then confirmed by other researchers
[37-40]. An indicator of HPA axis hyperreactivity
is an increase in the level of glucocorticoids in the
blood (cortisol in humans, guinea pigs, dogs, cor-
ticosterone in rats, rabbits and other rodents). For
example, after restraint stress in 30-day-old rats,
the amplitude of the increase in blood corticoster-
one levels is higher, and the period of return to ba-
sal levels is longer than in adults [41].

The aforementioned changes in HPG axis
function in response to stress in adult males and
females are even more pronounced during puberty.
This includes inhibition of gonadotropic hormone
and sex steroid secretion, a reduction in LH pulsa-
tion, and prolactin hypersecretion. The trigger for
these changes is a stress-induced increase in CRH
secretion.
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Consequences of stress in adolescence

Disturbances in the hormonal balance during
stress and after the end of stress can negatively
impact the reproductive system [20]. Particularly
dangerous are the critical periods of formation of
reproductive functions, first of all, neuroendocrine
regulation of reproduction and sexual behavior.
Activation of the HPA axis during critical periods
of development may have long-term or irreversible
effects on the reproductive function of an adult or-
ganism [42].

Adolescence is the second and final critical peri-
od for the development of the HPA and HPG axes,
following the prenatal period. It is known that stress
during puberty affects sexual maturation different-
ly in boys and girls: accelerates in girls and delays
in boys. However, in girls, severe chronic distress
not only does not lead to early menarche, but, on
the contrary, can cause anovulation and primary
amenorrhea of hypothalamic origin [43,44], which
causes infertility and is accompanied by polycystic
ovary syndrome in almost 60% of cases [45].

The pathogenesis of reproductive disorders has
been studied primarily in laboratory animals. Var-
ious stress methods and hormonal administration
have been used. Administration of corticosterone,
an effector of the HPA axis, via drinking water to
rats from postnatal days 30 to 58, which corresponds
to puberty, induced neuroendocrine and somatic
changes, including changes in sex hormone levels,
expression of neuropeptide Y receptor genes in the
ventromedial nuclei of the hypothalamus, associated
with appetite and hunger, and decreased reproduc-
tive organs weights [46]. These changes were signif-
icantly more pronounced in males. In females, two-
week intravenous administration of CRH, starting
on postnatal day 28, delayed puberty [47].

Immobilization of male rats for 6 hours per day
for 15 days, starting from late puberty (40 days),
during sexual behavior testing in 45-day-old rats,
prolonged the latency period of the first mounting,
but increased copulatory activity. This was associ-
ated with a delay in testicular maturation, an in-
crease in basal levels of corticosterone, prolactin,
and testosterone, and a decrease in plasma LH lev-
els. Stress for 60 days led to impaired spermatogen-
esis [48-50]. Solitary housing in a cage (emotional
stress) for 25-50 days of postnatal life was associat-
ed with increased copulatory activity in 90-day-old
males [51]. Social isolation of female mice from day
25 to day 60 weakened receptive behavior, which
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was not restored upon return to the social group
[52]. Changes in dopamine levels in the brain likely
play a role in the pathogenesis of reproductive dis-
orders induced by pubertal stress [53].

The Department of Endocrinology of Reproduc-
tion and Adaptation of the SI «V.P. Komisarenko
Institute of Endocrinology and Metabolism of the
NAMS of Ukraine» studied the long-term impact
of pubertal stress on the reproductive system of rats
and the possibilities of pharmacological prevention
of disorders in case of their detection [42, 54-60].
The main results of this study are presented below.

The experiments were conducted on rats of lo-
cal breeding with a fixed date of birth. As a stress
model, restriction in plastic containers for 1 hour
per day from 30 to 45 days after birth was used. The
onset of puberty was recorded by the descent of the
testicles into the scrotum or the vaginal opening.

Pubertal stress did not affect the timing of pu-
berty in males. Instead, it delayed female sexual
maturation by more than 3 days, which is consist-
ent with studies in another stress model [61] and
experiments with the administration of CRH [47].
Male golden hamsters have responded to pubertal
stress by delaying puberty [62]. Thus, in rodents,
the effect of stress on the timing of puberty is the
opposite of that in humans.

The weight of the body, testes, ovaries and ac-
cessory sexual glands did not differ in 6-month-old
animals of both sexes of the control and experi-
mental groups, as did the level of testosterone in
the serum of males. With the exception of slight
vacuolization of spermatogenic epithelial cells, no
significant morphological changes were detected in
the testes. However, a decrease in the relative num-
ber of late spermatids was observed in stressed ani-
mals. Similar, but more pronounced changes in the
number of mature spermatids occurred in a study
on another model of pubertal stress [49]. According
to C.T. Ribeiro et al. [63], pubertal stress causes a
redistribution of the density of the tubular and in-
tertubular compartments in the testes.

Adult stressed males differed from controls in
30% decrease in the number of spermatozoa in the
epididymis and a 2.4-fold slowdown in gamete res-
piration (redox processes). But sperm motility re-
mained at the level of control animals. The number
of sperm with increased body tortuosity (the so-
called «soft» forms) increased by a third. The de-
tected signs of pathospermia may be the cause of
reduced fertility of stressed males.
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One of the possible causes of pathospermia may
be a shift in the pro-antioxidant balance in the tes-
ticles. Therefore, in the gonads of adult males who
underwent pubertal stress, the content of lipid per-
oxidation products was determined. The content of
malondialdehyde in the testicles exceeded the con-
trol values by an average of one and a half times,
and diene conjugates by almost twice, which indi-
cates oxidative stress. But in another experiment,
these data were not confirmed, which is the basis
for further research.

Female rats in our experiments turned out to be
less vulnerable to the pathogenic effect of puber-
tal stress. They preserved the phase structure and
periodicity of the estrous cycle. No morphological
changes and the number of follicles in the ovaries
were detected. But the content of malondialdehyde
in the ovaries of experimental animals increased al-
most twice. Signs of oxidative stress were detected
in the serum of two-month-old female rats as a re-
sult of pubertal stress [64].

Testing of sexual behavior in male rats stressed
during adolescence revealed a significant increase
in motivational and copulatory behavior compared
to non-stressed animals. The median latency peri-
od to first mount on a receptive female was reduced
by an average of eight and a half times, and the
latency period for intromission was also reduced.
These changes occurred against the background of
unchanged serum testosterone levels and the pres-
ervation of a normal response of the HPG axis to
androgen receptor blockade with flutamide. This
does not indicate hormonal nature of changed be-
havior, but rather is a consequence of a violation of
the formation of sexual behavior at the level of neu-
roendocrine structures of the brain.

Longer-term stressing of males during puberty,
moreover, in a different stress model, revealed a
weakening of the motivational component of male
sexual behavior in male rats, but an increase in cop-
ulatory activity [51], which is consistent with our
data.

Female-type sexual behavior was studied in cas-
trated males, which were previously injected with
estradiol diacetate and progesterone, in the pres-
ence of a normal male. Lordosis reactions were ab-
sent in stressed males, which indicates the refracto-
riness of the brain to the stimulating effect of female
sex hormones, i.e., the preservation of the masculine
type of sexual differentiation of the brain.

Pubertal stress reduced the level of corticoster-

one in the blood plasma of adult males by 45%, but
not in females. The response of HPA axis to one-
hour immobilization remained normal. E.P. Harris
et al. [11] also did not find the effect of pubertal
stress on HPA axis reactivity in rats of both sexes in
the swimming test.

A decrease in basal corticosterone levels in males
stressed during puberty was also found by Mancini
GF et al. [65]. This phenomenon was not observed
in other studies [66-68]. However, these studies
used different stress models.

Trying to cope with adolescent stress

A logical continuation of the study of the de-
layed negative effects of pubertal stress was the at-
tempt to prevent them with pharmacological agents
with different mechanisms of action. Initially, the
gamma-aminobutyric acid receptor agonist pheni-
but (amino-phenylbutyric acid hydrochloride) was
chosen for this purpose, because of its anxiolytic
activity and the ability to mitigate the body’s re-
sponse to stressful events. In adult rats that at pu-
berty received phenibut intragastrically at a dose of
100 mg/kg bw before stress sessions, the number of
sperm in the epididymis decreased by 21% compared
to stressed rats. Compared to the control group,
these animals had a tendency to increase the number
of immobile sperm and a significant decrease in the
number of their normal forms. At the same time, the
level of testosterone in the blood serum decreased by
46% compared to control males and more than twice
compared to stressed ones. This was accompanied
by the development of oxidative stress, as evidenced
by the activation of lipid peroxidation in the testes.
Thus, the use of phenibut resulted in an effect oppo-
site to that expected. The data obtained on the side
effects of phenibut indicate the risk of their long-
term manifestations when using phenibut in adoles-
cents for the prevention of stress and anxiety-neu-
rotic states. On the other hand, phenibut caused a
moderate mitigating effect on changes in some indi-
cators of sexual behavior.

It isappropriate to note here that a single intense
combined stress on the 40 day after birth with re-
stress a week later causes morphological disorders
in the testicles in two-month-old male rats, and the
use of a serotonin reuptake inhibitor - fluoxetine for
three weeks after restress only worsens these disor-
ders [69].

It is known that changes in sexual behavior and
testicular morphology induced by chronic stress are
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associated with the pathogenic effect of oxidative
stress [21, 70]. Therefore, it was considered appro-
priate to use antioxidant agents, namely, vitamin E
and melatonin, to prevent these effects in pubertal
male rats. An oil solution of vitamin E was admin-
istered intragastrically at a dose of 50 mg/kg bw
before stress sessions. The use of vitamin E caused a
significant decrease in the percentage of patholog-
ical forms of sperm in adult males compared with
both stressed during puberty and control animals.
Therefore, vitamin E exerted a moderate protec-
tive effect on sperm quality. The level of testoster-
one in the blood serum remained normal. The level
of corticosterone after 1-hour immobilization was
significantly elevated in comparison with stressed
animals.

In animals that were administered melatonin
before stress sessions, the studied indicators did
not differ from those that were exposed to puberty
stress alone.

Conclusions

Under the selected experimental conditions,
chronic pubertal stress can lead to adverse long-
term sex-specific effects on the reproductive system
and hypothalamic-pituitary-adrenocortical —axis
of adult rats. In adult males who have undergone
pubertal stress, while maintaining normal testos-
terone levels in the blood plasma, quantitative and
qualitative (reduction in the respiratory index and
an increase in the number of «soft» forms of sperm)
spermogram parameters may deteriorate, spermat-
ogenesis may be disrupted, and oxidative stress in
the gonads may increase. Chronic pubertal stress
may cause a decrease in basal corticosterone lev-
els. In adult females, no negative long-term effects
of chronic pubertal stress on the studied indicators
of the hypothalamic-pituitary-adrenocortical axis
and reproductive system were detected, with the
exception of an increase in the concentration of
products of lipid peroxidation in the ovaries, which
indicates their lower vulnerability compared to
males. Activation of the gamma-aminobutyric ac-
id-ergic system with phenibut before stress sessions
worsens the quantitative and qualitative indicators
of spermatogram in adulthood, reduces the level of
testosterone in serum and increases oxidative stress
in the gonads of male rats compared to stressed ani-
mals. Administration of vitamin E before stress ses-
sions slightly improved the qualitative indicators
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of spermatogram in adult animals. In adult animals
that received vitamin E combined with adolescent
stress, the blood plasma level of corticosterone after
acute 1-hour stress was significantly higher than in
those stressed alone. In animals that were adminis-
tered melatonin before stress sessions, the studied
indicators did not differ from those that were ex-
posed to puberty stress alone.
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CYYACHWW nornan HA TPUBANI
EHIOKPWHHI TA NMOBEAIHKOBI HACNIAKN
MYBEPTATHOI0 CTPECY TA NMPEBEHTUBHIN
MOTEHLIAN NIKAPCbKNX 3ACOBIB

O.l. Pe3HikoB
LY «IHCTUTYT eHAOKPUHONOTT Ta 0BMiHY pedoBMH iM. B.I1. KomicapeHka
HAMH YkpaiHu»

Pestome. B ornagi HaseaeHo faHi nitepaTypu Ta pesynbTaTi TPbOX-
DIYHUX  eKCNeprMeHTanbHUX AO0CiIKeHb BIgAY eHLOKPUHONOTIT
penpoayKUil Ta aganTaLii CTOCOBHO BMIMBY XPOHIYHOTO CTpecy nig
4ac CTaTeBOro [o3piBaHHA (NybepTaTHWiA CTpec) Ha PenpPOAYKTUBHY
Ta rinotanamo-rinodizapHo-aapeHoKkopTUKanbHy cuctemn (ITAC), a
TaKoX NPEBEHTUBHOrO MoTeHLiany GapmakonoriyHmx 3acobis Wo[o
MOro Hacniakis. Po3rnaHyTo B3aemMoBIgHOCKHM Mix [TAC i rinotana-
Mo-TinodizapHo-roHagHow cuctemoto (TTC) Ta poBroTpMBani Ha-
cninku nybepTaTHOro cTpecy. 3a 0bpaHux ekcrnepumeHTanbHIX yMOB
(immobinizauia wypis no 1 rog Ha aeHb npotarom 30-45 gHiB nicnA
HapOMKEHHA), XPOHIYHWI NybepTaTHUN CTPeC MOXe MPW3BOAUTU
[0 HEeCnpVATIMBMX [OBrOCTPOKOBMX CTaTeBO-CrelndiuHmx Bnav-
BiB Ha penpoaykTneHy Ta [TAC cuctemm 4OpOCAnX Lypis. Y 4opoc-
NX CamUiB, WO 3a3Hanu nybepTaTHOro CTpecy, Ha TNi 36epexeHHs
HOPMaJbHOro BMICTY TECTOCTEPOHY B Masmi KPOBI, MOripLYIOTbCA
KINbKICHI Ta AKICHI MOKa3HWKX CnepMorpamu, MopyLyeTbea cnep-
MaToOreHes i MOCUIIOETHCA OKCUMAATVBHWI CTPEC Y CTaTeBNMX 3a03ax.
XPpOHiIYHWIA MybepTaTHUI CTPEC MOXe CMPUUYNHATYI 3HIKeHHA ba3anb-
HOrO BMICTY KOPTMKOCTEPOHY. Y AOPOCANX CamM1Ub He BUABNEHO He-
raTMBHUX BiafdaneHvx edekTiB XpOHIYHOrO nNybepTaTHOro CTpecy Ha
[OCNIAXKYBaHI NoKa3HWKKM cTaHy [TAC Ta penpoayKTBHOT cMcTemMM, 3a
BMHATKOM 30iblIEHHA KOHLUEHTPALi NPOAYKTIB NEePEKNCHOTO OKMC-
NOBAHHA NINIAIB Y ACYHMKAX, WO BKA3YE Ha IXHIO MEHLLY BPA3/IMBICTb
nopiBHAHO 3 camuamn. AkTrgauia TAMK-epriyHoi cuctemu dpeHibyTom
(rinpoxnopuna amiHodeHinMacnaHoT KUCNoTY) Nepes ceaHcamm cTpe-
CYBaHHA MOTIPLLIYE KiNbKICHI Ta AKICHI NOKa3HUKM CNepMorpamu B Jo-
POCIOMY Billi, 3MEHLUY€E PiBEHb TECTOCTEPOHY B CMPOBATLi KPOBI Ta
MOCUIIIOE OKCUAATUBHWI CTPEC Y roHafax CamuiB Wypis NOPIBHAHO
3i CTpecoBaHMMM TBapUHamK. Lle BKadye Ha pu3mnKk nobiuHnx edekTis
npw 3acTocyBaHHi GeHibyTy B NiANITKIB i3 MeTolo NpodinakTuKm cTpe-
COBUX | TPMBOXKHO-HEBPOTUYHYX CTaHiB. BBeaeHHA BiTamiHy E B wny-
HOK Mepep CeaHcamy CTpecyBaHHA Lypis nybepTaTHOroO Biky Aelwo
MOKPaLLyBano AKICHI MOKa3HWKKM CNepmMorpamu JOPOCSNX TBapWH,
3MeHLUYI0YVM BIACOTOK NaToNoriyHnx Gopm cnepmato3oigis. Kpim Toro,
PiBEHb KOPTUKOCTEPOHY B MAa3Mi KPOBI MiC/A rOCTPOro 1-rogquHHOro
cTpecy 6yB Y HVX BIPOTiAHO BULLMM, HiX Y N1LIE CTPECOBAHWX, X0ua i
He A0CAras PiBHA KOHTPOIO. Y TBAPUH, AKAM Nepes ceaHcamm cTpe-
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CyBaHHSA BBOAWIM MENATOHIH, JOCNIAXYBaHi NMOKa3HWKIL He Bifpi3Hsa-
NCb BIf TWX, AKI 3a3HaNu viwe nybepTaTHOro CTpecy.

KniouoBi cnoBa: cTpec, nybeptauis, Wypw, roHaam, TeCTOCTePOH, CTa-
TeBa NoBefiHKa, OKCUAATUBHUI CTPeC, GeHibyT, BiTamiH E, MenaToHiH.
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Abstract. Epithelial-mesenchymal transition (EMT) has a decisive influence on the process of metastasis (Mts) formation. A
key event of EMT is the reorganization of intercellular junctions. E-cadherin plays an important role in tumorigenesis, cancer
progression, Mts formation, affecting cancer cells motility and is considered as tumor suppressor. It has been repeatedly proven
that E-cadherin is lost during tumor progression and Mts formation. Vimentin is a mesenchymal marker of invasive cancer cells.
It is consistently observed to be overexpressed during cancer Mts and is therefore generally acknowledged as a canonical
biomarker of type-3 EMT. The aim of the study was to compare the mRNA expression of E-cadherin and vimentin in the
tissues of patients with nodular goiter, multinodular goiter (MNG), papillary thyroid carcinoma (PTC) with and without Mts to
the lymph nodes. Material and methods. Postoperative samples of tumor tissue, Mts, nodular goiter, MNG and conditionally
normal tissue were used for the studies. The expression of E-cadherin and vimentin mRNA was determined using quantitative
real-time polymerase chain reaction (GPCR). Results. The obtained data indicate that the expression of the mesenchymal
marker vimentin in PTC tissue and Mts significantly exceeds the level of its expression in goiter tissues. Moreover in MNG the
vimentin mRNA expression is significantly reduced compared to normal tissue. In Mts the level of mRNA expression of the
marker is higher than in the primary tumor. It was shown a moderate suppression of E-cadherin mRNA expression in goiter
tissues and a profound suppression of the epithelial marker expression in the PTC and especially in Mts. The decrease in the
E-cadherin expression was also observed in goiter tissue. Conclusions. Thus, an increase of vimentin and especially decrease
in E-cadherin mRNA expression in PTC may be markers of Mts formation. They can also be used for differentiation between
benign and malignant thyroid lesions.

Keywords: E-cadherin, vimentin, cell junctions, papillary thyroid carcinoma, metastasis, goiter, multinodular goiter.

The exploration of the regulatory mechanism ithelial cells lose their unique features of apicobasal

related to thyroid cancer Mts is of great signifi-  polarity, epithelial markers, intercellular junctions,
cance. In the related studies of tumors, it has been  reorganization of the cytoskeletal architecture, im-
shown that the malignant expression, Mts and in-  mobility and differentiation and redirect to mesen-

vasiveness of tumors are all related to EMT [1-3].  chymal phenotype with the ability to migrate and
EMT is a reversible biological process in which ep-  invade [2, 4, 5].
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EMT is a key process in the dissemination of
tumor cells [4]. In most experimental models, epi-
thelial (E-cadherin) and mesenchymal (N-cadherin
and vimentin) markers and morphological changes
are considered as indicators confirming the process
of EMT. In malignant tumors, EMT is initiated by
different signaling pathways through the regulation
of transcription factors and microRNAs. Zeb, Snail,
Twist and Slug are transcription factors that regu-
late EMT, the process during which epithelial cells
become migratory and invasive. All of these pro-
teins inhibit E-cadherin expression, a cell adhesion
molecule crucial for epithelial function [4, 6-8].

As a cytoskeletal protein, vimentin filaments
support mechanical integrity of the migratory ma-
chinery, generation of directional force, focal ad-
hesion modulation and extracellular attachment.
However, during EMT it modulates genes for EMT
inducers such as Snail, Slug, Twist and ZEB1/2,
as well as the key epigenetic factors. In addition,
it suppresses cellular differentiation and upregu-
lates their pluripotent potential by inducing genes
associated with self-renewability, thus increasing
the stemness of cancer stem cells, facilitating the
tumour spread and making them more resistant to
treatments [3].

The aim of the study was to compare the cad-
herin and vimentin mRNA expression in condition-
ally normal tissue and the tissues of patients with
goiters, PTC with and without Mts to the lymph
nodes.

Material and methods

Postoperative specimens of tumor tissue, Mts,
and conditionally normal (non-tumor, histolog-
ically unchanged) tissue obtained from the surgi-
cal department of the Institute were used for the
study. Samples were stored at -80 °C until use. The
research protocol was approved by the Ethics Com-
mittee of the Institute. Informed consent for fur-
ther diagnostic and scientific researches of patient
biomaterials was signed by all patients.

The mRNA expression of EMT factors was de-
termined using quantitative PCR.

Reactions were carried out using the following
instruments: Thermocycler 2720 (Applied Biosys-
tems, USA) and qTower 3 84 G (Analytik Jena, Ger-
many). Data were analysed using instrument soft-
ware, Microsoft Excel and GraphPad PRISM 10.

All assays were carried out using RNA extracted
from anonymised patient samples. RNA was isolat-
ed with TRIzol reagent [9]. Briefly, 1 mL of TRI-
zol reagent was added per 50-100 mg of tissue to
the sample and homogenized using a TissueLyser
IT (Retsch GmbH). Samples were centrifuged for
5 minutes at 12,000xg at 4-10 °C, with following
transftering the clear supernatant to a new tube.
Lysates were incubated for 5 min to allow complete
dissociation of the nucleoprotein complex. Then
0.2 mL of chloroform was added per 1 mL of lysate,
and tubes were mixed by shaking. Samples were
incubated for 5 min and centrifuged for 15 min at
12,000xg at 4°C. The aqueous phase was trans-
ferred to a new tube and 0.5 mL of isopropanol was
added. Samples were incubated for 20 min at -20°C
and centrifuged for 10 min at 12,000xg at 4 °C. To-
tal RNA samples were washed with 75% ethanol,
dried and resuspended in 20-50 pL of RNase-free
water.

Primers used are listed in the Table.

Table. Primers used

Proteins Primers
B-actin Forward: 5'-GAA-ATCGTG-CGTGACATTAA-3'
Revers: 5'-CCA-GAC-AGC-ACT-GTG-TTG-G-3'
Vimentin Forward: 5'- GAG-AAC-TTT-GCC-GTT-GAA-GC-3'
Revers: 5'- GCT-TCC-TGT-AGG-TGG-CAA-TC-3'
E-Cadherin  Forward: 5'-ACA-CTG-CCA-ACT-GGC-TGG-AGA-TTA-3'

Revers: 5'-TGA-TTA-GGG-CTG-TGT-ACG-TGC-TGT-3"

All oligonucleotides were resuspended in sterile
RNase-free water at 100 pM and stored in aliquots
at -20 °C.

Conventional RT reactions were set up on ice
using pre-cooled reagents. RNA was reverse tran-
scribed in 20 pL volumes in 0.2 pL thin-walled mi-
crofuge tubes using component RevertAid RT Kit
(ThermoScientific, #K1691). A mixture of 2 pg
RNA and 1 pL 100 uM Oligo (dT)18 primer were
adjusted to 12 pL with nuclease free water, mixed
gently, centrifuged briefly and incubated at 65 °C
for 5 min, then chilled on ice. The following com-
ponents in the indicated order were added, 4 pL 5x
Reaction buffer, 1 pL. RiboLock RNAse Inhibitor
(20U /ul), 2 uL 10mM dNTP Mix, 1 uL RevertAid
RT (200U/uL). Following a 5 s spin at 3K RPM
in a microfuge, the tubes were transferred to a con-
ventional Thermocycler (Applied Biosystem 2720,
USA) with the heated lid set to 112 °C and incubat-
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ed using the following protocol: 42 °C for 1 h, 70 °C
for 5 min. 1 pL cDNA aliquots were used for further
qPCR analysis.

Quantitative PCR was done using SYBR Green
mix (ThermoScientific, #K0251). Reactions were
performed in triplicate in a 384-multiwell plate
(Axygen, #PCR-384-LC480-W-NF). Gene expres-
sions were normalized to B-actin, and fold differ-
ences were calculated using the comparative CT
method: 2-(AACT), where AACT refers to (nor-
malized tumor/Mts sample) — (normalized control
(norma) sample). The cDNA (1 pL) was added to
reaction mix, containing 12.5 uL. Maxima SYBR
Green qPCR Master Mix (2X), primers — 0.3 uM
of each and nuclease-free water to 25 pL.. Each of re-
action mixtures were pipetted into 3 wells of gPCR
plate. Plate was sealed and spun for 5 min at 2000
rpm. qPCR reactions were carried out for 40 cycles
with 15 s denaturation at 95 °C and 1 min polymeri-
sation at 60 °C. When SYBR Green was used to de-
tect PCR amplicons instead of probes, an additional
melt curve was programmed into the run.

Statistical analysis and data presentation were
performed using Origin 7.0 software. The results of
the study are presented as M*SE. Student’s ¢-test
was used to compare data groups. Values of p<0.05

ddRn/dT

were considered significant.
Results

Patients with PTCs with and without Mts and
with goiters were included in the study. Group 1 in-
cluded patients with goiter, group 2 — with MNG,
group 3 — PTC without Mts, group 4 — PTC with
Mts, group 5 — Mts tissue.

Housekeeping proteins are essential proteins
involved in basic, fundamental cellular functions,
like metabolism and cell structure, and are used as
internal controls for analysis. We used B-actin as
housekeeping protein.

B-actin melting curves show a single peak, in-
dicating that the primers are specific and only one
PCR product is being amplified. The melting tem-
perature of amplification product lies between 83
and 84 °C (Fig. 1). Melt curve analysis is a crucial
quality control step in qPCR to ensure the amplifi-
cation of a single, specific product, which is essential
for accurate gene expression quantification.

The melting temperature of vimentin lies be-
tween 78 and 79 °C. Melting curves also show a
single peak (Fig. 2).

Vimentin was determined in tissue samples of
goiter, MNG, PTCs with and without Mts, and Mts

60 65 n

Fig. 1. Melting curves of B-actin.

Temp. (°C)

Note. X-axis shows the melting temperature (60-95 °C). Y axis: ddRn/dT represents the first derivative of the normalized, baseline-corrected fluorescence
with respect to temperature. It highlights the temperature at which the maximum rate of fluorescence change occurs, indicating the peak melting point

of the PCR product.
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Temp. (°C)

Fig. 2. Vimentin melting curves.

Note. The designations are the same as in fig. 1. Melting temperature is around 78 °C.

1.54

——

0.5

0011

Fold change (log,)

-0.51 T

'10 T T T T T
G MNG PTC PTC+Mts Mts

Fig. 3. Determination of vimentin mRNA expression in thyroid samples.

Note. G — goiter.

tissue (Fig. 3).

Figure 3 shows that the expression of the mesen-
chymal marker vimentin mRNA in PTC tissue and
Mts significantly exceeds the level of its expression
in goiter tissues (p<0.05). Moreover, in MNG tis-
sue the vimentin mRNA expression is significant-

ly reduced compared to normal tissue (p<0.05).
Interestingly, in Mts tissue the mRNA expression
level of the marker is higher than in the primary tu-
mor (p<0.05).

Melting curves (n=7) of E-cadherin also show a
single peak, indicating that the primers are specific
and only one PCR product is being amplified (Fig. 4).

The most important and characteristic event for
EMT is a decrease of the E-cadherin expression as
an epithelial marker, which indicates the weaken-
ing of intercellular connections and the acquisition
of an invasive phenotype by the tumor cell. Fig. 5
show a moderate suppression of E-cadherin expres-
sion in goiter tissues and a profound suppression of
the expression of the epithelial marker in the PTC.
The expression level is lower in PTC with Mts
compared to PTC without Mts, and is especially
low in the Mts themselves. Attention is drawn also
to small but significant decrease in the E-cadherin
expression in goiter tissue (p<<0.05). It is possible
that there are also processes associated with the
weakening of intercellular interaction and a disrup-
tion of the tissue structure.

Thus, our data indicate significant differences in
the expression of EMT factors between conditionally
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ddRn/dT
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75 80 85

Temp. (°C)

Fig. 4. The melting curves of E-cadherin.

Note. The designations are the same as in fig. 1. Melting temperature is around 81 °C.

0.0

-0.54

——
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i

-1.54
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Fold change (log,)

-2.54
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ZH

PTC PTC (M)

o

Fig. 5. Determination of E-cadherin mRNA expression in thyro
samples.

Note. The designations are the same as in Fig. 3. * - significant differences

from the previous group, p<0.05.

normal thyroid tissue, goiter, tumor tissues and Mts.
Discussion

Cells previously activated by the EMT pro-
gramme often revert to the epithelial state. This
mechanism is called mesenchymal-epithelial tran-
sition [10]. In addition to the classical concept of
EMT/ mesenchymal-epithelial transition in cancer
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cells, a recent concept of partial EMT (EM) was
introduced, in which cells simultaneously express
both epithelial and mesenchymal hybrid mark-
ers [4]. This hybrid state makes them metastable,
which is a dynamic state enabling cancer cells to
induce or revert to EMT. This multishaded EMT
concept is known as epithelial-mesenchymal plas-
ticity [11]. The cells in early hybrid EM express
both epithelial (E-cadherin) and mesenchymal (vi-
mentin) markers but are less adhesive and rounded
in shape. In the late hybrid stage, the mesenchymal
markers become more pronounced and the epithe-
lial phenotype is suppressed. Their shape becomes
elongated, and adhesion is completely lost. Late hy-
brid EM stage can lead into a stable mesenchymal
state [2].

Vimentin is an important filamentous protein
providing structural and functional support to the
cell. During initial stages of cancer development,
vimentin concentration is very low, however, it in-
creases when cancer starts to invade the surround-
ing areas [5]. Vimentin is a type III intermediate
filament protein alongside other cytoskeletal com-
ponents, such as microfilaments and microtubules.
Its dynamic role in different fundamental cellular
processes such as structural support, attachment,
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migration and signalling is widely accepted [12].
Vimentin is consistently observed to be overex-
pressed during cancer Mts and is therefore general-
ly acknowledged as a canonical biomarker of type-
3 EMT [13]. Several studies have highlighted its
central role in the regulation of this complex pro-
cess [5]. Vimentin filaments protect the cancer cells
from mechanical stresses during the migration by
providing a viscoelastic framework and support the
positioning and integrity of organelles, especially
the nucleus, during EMT and cancer progression
[14]. In addition, it was reported that vimentin
protects the cancer cells from the internal stress
of misfolded proteins by directly binding to stress
granules and aggresomes, supporting their subse-
quent destruction [5, 15].

We demonstrate that the expression of the mes-
enchymal marker vimentin mRNA in PTC tissue
and especially Mts significantly exceeds the level of
its expression in goiters and conditionally normal
tissues.

E-cadherin belongs to calcium-dependent cell
adhesion proteins, which are involved in homo-
philic interactions, forming intercellular contacts.
E-cadherin is involved in the mechanisms of in-
tercellular adhesion regulation, cell motility and
epithelial cell proliferation. It plays a suppressive
role in relation to cell invasiveness. E-cadherin is a
protein that promotes cell-cell adhesion in epithe-
lial cells, and its loss is often associated with tumor
progression, particularly Mts, through an EMT
process [16, 17].

In thyroid carcinoma, the E-cadherin expression
is affected by regulating signal pathways, upstream
genes and immune microenvironment, thus affect-
ing the occurrence of EMT. These results suggest
that it is a new idea to regulate E-cadherin to affect
the occurrence of thyroid EMT and improve the
malignant expression of tumors. Overall, the malig-
nant phenotype of thyroid cancer is negatively cor-
related with E-cadherin, and its complex regulato-
ry mechanisms and widely involved cytokines may
provide new ideas for the early diagnosis, prognosis
and treatment of thyroid cancer [1, 18].

An important task facing endocrine surgery
is the identification of reliable markers of Mts in
treated PTC. Markers that can be identified at the
stage of preoperative investigation are of particular
value. Such markers may include factors that take
part in EMT, such as Zeb, Snail, Slug, Twist, vimen-
tin and E-cadherin [6, 8, 19-22].

Conclusions

1. There is a moderate suppression of E-cadherin
expression in the tissues of nodular and multinodu-
lar goiter, and a profound decrease of the expression
of this epithelial marker in the thyroid papillary
carcinoma tissues, especially in papillary thyroid
carcinoma with metastases and in the metastases
themselves, which indicates the weakening of in-
tercellular connections and the acquisition of an
invasive phenotype by the tumor cells.

2. The expression of the mesenchymal marker
vimentin mRNA in the papillary thyroid carcinoma
tissues and in metastases significantly exceeds the
level of its expression in the normal tissues and the
goiter. In multinodular goiter, the vimentin mRNA
expression is significantly reduced compared to
normal. In metastases, mRNA expression level of
the marker is higher than in the primary tumor.

3. The obtained data confirm the initiation of
the epithelial-mesenchymal transition process in
thyroid papillary carcinoma, especially in papillary
thyroid carcinoma with metastases.

4. The extremely small amount of biomaterial
(fine-needle biopsy) required to detect vimentin
and E-cadherin using real-time polymerase chain
reaction makes this approach promising for differ-
entiating benign changes from papillary carcinoma
in the clinics.
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EKCINPECIA mPHK E-KAQTEPUHY TA
BIMEHTIIHY B 3PA3KAX NMAMINAPHOI
KAPUWHOMW LLNTONOAIBHOI 3ANO3I
AR MOMIINBNX BIOMAPKEPIB
METACTATWYHOT O MPOLECY

M.M. 3iHny, B.M. Nywkapwbos, H.l. JleBuyk,

€.A. llenkosoin, M.10. bonros
LY «IHCTUTYT eHAoKpUHONOrii Ta 0OMiHY peyoBwH iM. B.I. KomicapeHka
HAMH YkpaiHu»

Peslome. EnitenianbHo-me3eHximanbHU nepexia (EMT) mae su-
pillanbHUI BNMB Ha NpoLeC YTBOPEHHA MeTacTasis (MTc). Knio-
yoBoto nopieto EMT € peopraHizauia MKKNITUHHUX 3'€iHaHb.
E-kaarepuH Bigirpae BaxnvBy posib y OHKOreHesi, MporpecyBaHHi
PaKy, yTBOPeHHI MTC, BIIMBAOUM Ha PYXMBICTb PAKOBUX KIITUIH i
AKNI PO3rNAAAETLCA AK CYyNpPecop NyxnnHu. HeogHopasoso 6yno
[0BeleHO, WO E-KaareprH BTPayaeTbCa nif Yac nporpecyBaHHA
NyXAVHN Ta YTBOPEHHA MTC. BIMEHTUH € Me3eHXIManbHUM Map-
KepOM IHBa3WBHKX PaKOBWX KNITWH. Moro HaamipHa ekcnpecin
MOCTIMHO CMOCTEPIraeTbCA Mif YaC MeTacTasyBaHHA paky, TOMYy
BiH € 3arasbHOBK3HAHVM KaHOHIYHMM Giomapkepom EMT 3 Tuny.
ekcnpecii - MPHK
E-KafrepuHy Ta BIMEHTMHY B TKaHWHax NaLieHTIB i3 3060m, baraTto-

MeTolo focnigkeHHA 6Oyno  MopiBHAHHA
BY3110BKM 3000M (BB3), naninapHo KapLUMHOMO WKUTONOAIOHOT
3ano3n (MKLL3) 6e3 1a 3 meTacTazamn B nimdaTruHi By3nu. MaTtepi-
an i metogm. [1na foCnigxeHb BUKOPUCTOBYBaNM nicnaonepaui-
Hi 3pa3ku NyXAMHHOT TKaHWHK, MTC, 306a Ta YMOBHO HOPMasnbHOT
TKaHWHN. Exkcnpecito MPHK E-kagrepuHy Ta BIMEHTUHY BM3Ha4anu
3a JOMOMOTO0 MOJIMEPA3HOT JIAHLIIOrOBOI peakLii B peasibHOMY
yaci (kMJ1P). Pesynbratn. OTprMaHi aHi CBigYaTb Npo Te, Wo
eKcnpecia Me3eHxiManbHOro Mapkepa BIMEHTUHY B TKaHWHI nari-
NAPHOro paky wutonoaioHor 3ano3n (MKLL3) Ta MeTactazax 3Hau-
HO MepeBWILLYE PiBEHb MOro ekcnpecii B TKaHWHax 306a. binbwe
Toro, npu bB3 ekcnpecia MPHK BIMEHTMHY 3HaUHO 3HMXEHa no-
PIBHAHO 3 HOPMANbHOIO TKaHWHOLD. Y MeTacTasax pPiBeHb ekcnpe-
cii MPHK mapkepa BuLMIA, HIX Yy NePBUHHIA NyxauHi. [TokaszaHo
nomipHe npurHivyeHHa ekcnpecii MPHK E-kagrepuHy B TKaHMHax
300a Ta 3HayHe NpUrHiYeHHA ekcnpecii enitenianbHOro Mapkepa
B MKLL3 Ta, 0ocobnmneo, B MTC. My Takox CnocTepirani 3HUXeHHs
ekcnpecii E-kaarepuHy B TKaHWHI 306a. BUCHOBKW. TakM YMHOM,
30inblUeHHA BIMEHTUHY Ta, 0COBNMBO, 3HMKeHHA ekcnpecii MPHK
E-kagrepuny 8 MKLL3 moxyTb 6yTv Mapkepamu yTeopeHHs Mrc. Ix
TaKOX MOXKHa BUKOPUCTOBYBaTV Ana AndepeHuiauii 1o06posaKiCHNX
Ta 3N0AKICHMX YpaxkeHb WMUTONoAiOHOT 3an03Mu.

KniouoBi cnoBa: E-kafrepuH, BIMEHTUH, KNITWUHHI 3'€AHaHHA, Kapuw-
HOMV LLWTOMNOIGHOT 331031, MeTacTasu, 306, 6araToBy3noBuiA 3006.

Ana yurtysaHHA: 3iHny (M1, Mywkapsos BM, Jlesuyk HI, Wenko-
Bon €A, bonros MIO. Ekcnpecia MPHK E-KagrepuHy Ta BiMeHTUHY
B 3ppa3kax NaninAapHoi KapUMHOMK WNTOMOAIOHOT 3371031 AK MOX-
NVBNX bGiomMapKepiB MeTacTaTMYHOro npouecy. EHOoKprHonoria.
2026;31(2):140-147. DOI: 10.31793/1680-1466.2026.31-2.140.
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Level of alpha-smooth
muscle actin in thyroid
tumors, metastasis, blood
cells, and plasma
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Abstract. Alpha-smooth muscle actin (a-SMA) is an isoform of the actin protein essential for cell motility, maintenance of
cytoskeletal structure, and muscle contraction. Numerous studies indicate that a-SMA is involved in carcinogenesis, epithelial-
mesenchymal transition (EMT), metastasis (Mts) formation, and tumor drug resistance. Its expression serves as a marker of
cancer-associated fibroblasts (CAFs), which promote tumor growth, invasion, and Mts through interactions with cancer cells.
The aim of this study was to compare a-SMA levels in tissue samples of follicularadenoma (FA), goiter, papillary thyroid carcinoma
(PTC), metastases (Mts), conditionally normal thyroid tissue, as well as in blood plasma and peripheral blood mononuclear cells
(PBMC). Material and methods. Postoperative samples of tissue, blood plasma, and cells were obtained from the surgical
department of the clinic. The amount of a-SMA was determined using enzyme immunoassay kits. Results. a-SMA levels in
FA and goiter tissues did not differ from those in conditionally normal tissue. A significant difference was observed between
normal and PTC tissues with and without metastases. a-SMA levels in PTC tissue without Mts were nearly four times lower
than in PTC tissue with Mts. a-SMA expression in metastatic tissue was higher than in normal tissue. Additionally, significant
differences in a-SMA levels were detected between normal tissue samples from patients with and without Mts. In blood plasma
and PBMC of PTC patients, a-SMA concentration significantly exceeded control levels. Conclusions. a-SMA levels in benign
thyroid neoplasms did not differ from those in conditionally normal tissue. In the blood plasma and PBMC of PTC patients,
a-SMA concentrations were elevated compared to controls; however, no differences were observed between PTC cases with
and without Mts. Our findings reveal significant differences in a-SMA concentrations between PTC tumor tissues with and
without Mts, which may be useful for predicting metastatic potential.

Keywords: papillary thyroid carcinoma, metastasis, benign neoplasms, alpha-smooth muscle actin.

N.Ya. Kobrynska’,
V.M. Pushkarev’,

I.I. Komisarenko’,

a-SMA, encoded by the ACTA2 gene, is an iso-
form of actin protein. It is crucial for cell move-
ment, maintaining the cell’s internal structure (cy-
toskeleton), and muscle cell contraction. It is nor-
mally found in smooth muscle cells of blood vessel
walls, the intestines, and other organs. In non-mus-
cle cells, particularly fibroblasts, its expression is
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a marker for their activation into myofibroblasts.
These activated cells are involved in normal wound
healing but also play a central role in pathologi-
cal conditions like fibrosis and cancer progression.
a-SMA is an marker of epithelial to mesenchymal
transition (EMT). EMT is a process by which tu-
mor cells develop to be more motile and able to me-
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tastasize. Progression of tumor cells is always fol-
lowed by cell composition and extracellular matrix
(ECM) component alteration. Increased a-SMA
expression and collagen alteration may predict the
progressivity of neoplasms. a-SMA is an actin iso-
form that plays an important role in fibrogenesis.
a-SMA can be found in smooth muscle cells, my-
ofibroblasts, and blood vessels [1, 2]. a-SMA cor-
relates with activation of fibroblast to myofibroblast
CAFs [3, 4]. Myofibroblasts differ from fibroblasts
because of its contractile ability. The phenotype of
myofibroblasts in expressing a-SMA and producing
extracellular matrix compound is regulated by trans-
forming growth factor-beta [5]. Contractile proper-
ties of myofibroblasts are associated with a-SMA
expression and are involved in inflammation, wound
healing, fibrosis, and carcinogenesis [6]. Carcinoma
cells that transform to mesenchymal cells also ex-
press a-SMA [7]. a-SMA expression was noted to
be higher in serous borderline ovarian tumors that
invade the omentum compared to non-invasive.
a-SMA, together with vimentin, E-cadherin, and fi-
bronectin are the markers for the EMT process. The
EMT is considered one of the steps involved in nor-
mal cells to become cancerous [2].

CAFs are key players in cancer development
and therapy, and they exhibit multifaceted roles in
the tumor microenvironment (TME). From their
diverse cellular origins, CAFs undergo phenotyp-
ic and functional transformation upon interacting
with tumor cells and their presence can adversely
influence treatment outcomes and the severity of
the cancer. Emerging evidence has highlighted the
heterogeneity and plasticity of CAFs, with sub-
types identifiable through distinct gene expression
profiles and functional properties. CAFs influence
cancer development through multiple mechanisms,
including regulation of ECM remodeling, direct
promotion of tumor growth through metabolic sup-
port, promoting EMT to enhance cancer invasive-
ness and growth, they also aid in angiogenesis, fur-
ther supporting a metastatic environment as well as
stimulating cancer stem cell properties within the
tumor. Moreover, CAFs can induce an immunosup-
pressive TME and contribute to drug resistance
and have potential as therapeutic targets [3, 4].

The aim of the study was to compare the levels
of a-SMA in tissue samples of FA, goiter, PTC, Mts,
and conditionally normal tissue, in blood plasma
and PBMC.

Material and methods

The research protocol was approved by the Bio-
ethics Commission of SI «V.P. Komisarenko Insti-
tute of Endocrinology and Metabolism of the Na-
tional Academy of Medical Sciences of Ukraine»,
protocol no. 26-KE dated April 10, 2019. All pa-
tients signed informed consent for the use of bioma-
terials for further diagnostic and scientific research.

Postoperative samples of FA, 2 types of goiters,
PTC, Mts, and conditionally normal (non-tumor or
morphologically unchanged tissue) tissue, obtained
from the surgical department of the Institute’s clin-
ic, were used for research. Blood plasma of patients
were also analysed. Blood was obtained by standard
venipuncture and stored in EDTA tubes. Plasma
was separated by centrifugation within 10 minutes
after blood sampling. The PBMC were collected
using Histopaque 1077 (Sigma, USA) [8]. The con-
centration of protein in cell lysates was determined
according to Bradford [9]. Blood controls were tak-
en from healthy individuals without thyroid and
comorbid diseases.

Samples were stored at -80 °C until use. The
amount of a-SMA was determined using enzyme
immunoassay kits EH1506 (FineTest®, China)
(Fig. 1). Measurements were performed at an op-
tical wavelength of 450/630 nm on an immunoen-
zymatic plate analyzer Stat Fax 3200 (Awareness
Technology, USA).
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Fig. 1. Calibration curve for calculating the concentration of a-SMA
using EH1506 enzyme immunoassay kits.

Patients with PTC, PTC + Mts, FA and goiters
participated in the study. Group 1 included 8 sam-
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ples with FA, group 2 — 8 samples with nodular
goiter, group 3 — 8 samples with multinodular goiter,
groups 4 — 16 samples with PTC without Mts, group
5 — 24 samples with PTC and Mts. The concentra-
tion of a-SMA in plasma of 9 patients with PTC
without Mts and 10 patients with PTC and Mts was
also determined. Blood from 5 individuals without
thyroid disease and other chronic diseases, repre-
sentative for age, was used as a control.

Statistical analysis and data presentation were
performed using Origin 7.0 software. The results of
the study are presented as M*SE. Student’s ¢-test
was used to compare data groups. Values of p<0.05
were considered significant.

Results and discussion

The level of a-SMA did not differ significantly
between conditionally normal tissue and benign
neoplasms: FA, nodular and multinodular goiter
(Table). The a-SMA concentrations in benign neo-
plasms are ~ 0.2 ng/mkg of total protein.

Table. a-SMA quantity in the thyroid tissue of patients with FA and goiters

Indicators ng/mkg SE % SE

CN 0.58262 0.30826 100.00 5291
FA 0.23936 0.12834 41.08 22.03
CN 0.10957 0.05097 100.00 46.52
NG 0.13156 0.04281 120.07 39.07
CN 0.23844 0.08686 100.00 3643
MNG 0.17835 0.04248 74.80 17.81

Note. CN — conditionally normal (histologically unchanged) tissue (100% in
each group); NG — nodular goiter, MNG — multinodular goiter.

Unlike benign neoplasms, a-SMA amount
were significantly higher in PTC tumor tissue
compared to normal tissue (Fig. 2a,b). Actin
levels in PTC tumor tissue with metastases were
almost four times higher than in corresponding
normal tissue and PTC tumor tissue without me-
tastases. The difference in a-SMA levels between
normal tissue of PTC without metastases and
normal tissue of PTC with metastases is note-
worthy. This latter finding indicates the tumor’s
influence on adjacent tissues and is confirmed by
other authors [10-12].
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Fig. 2a. a-SMA quantity in the thyroid tissue of patients with PTC.

Note. CN — conditionally normal tissue. * — significantly different from
conditionally normal tissue, p<0.05; + — significantly different from
normal and tumor PTC tissue without Mts, p<0.05.
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Fig. 2b. Percentage of a-SMA quantity in the thyroid tissue of patients
with PTC compared with corresponding conditionally normal tissue.
Note. CN — conditionally normal tissue. * — significantly different from
conditionally normal tissue, p<0.05;, + — significantly different from
normal and tumor PTC tissue without Mts, p<0.05.

a-SMA concentration in the PBMC of patients
with PTC both with, and without Mts was signifi-
cantly (more than 10 times) higher than in control
cells (Fig. 3), which can serve as a diagnostic mark-
er. There was not a difference between two types of
tumor tissue.

a-SMA concentration in the blood plasma of
patients with PTC both with, and without Mts,
also significantly higher than in control plasma
(Fig. 4), although the amplitude of changes is
significantly lower than in PBMC. There was
also not a difference between two types of tumor
tissue.
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Fig 3. a-SMA concentration in the PBMC of patients with PTC.

Note. Contr. — cells of healthy volunteers. * — significantly different from
control, p<0.05.
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Fig 4. a-SMA concentration in the blood plasma of patients with PTC.

Note. Control — plasma of healthy people. * — significantly different from
control samples, p<0.05.

The malignant transformation of tumors is not
solely governed by tumor cells, it is also modulated
by stromal cells within the TME and by a signal-
ing network. The TME is the surrounding environ-
ment in which cancer cells reside and proliferate.
It is a highly dynamic and complex network com-
posed of the ECM, diverse signaling molecules, and
non-tumor cells, such as immune cells, fibroblasts,
and adipocytes. Among these, CAFs — activated
fibroblasts, embedded in the TME, which play a
critical role in remodeling the ECM during cancer
development, have recently attracted attention in
tumor research. They not only mediate tumor pro-
gression by remodeling the ECM, thereby influ-
encing tumor cell invasion, Mts, angiogenesis, and
therapeutic resistance, but also interact with oth-

er TME components (such as tumor and immune
cells) through multiple complex molecular mecha-
nisms, further exacerbating malignant progression
[13, 14].

a-SMA expression in cancer is associated with
Mts because it indicates the presence of activated
CAFs, which promote tumor invasion and spread.
CAFs assist in processes like EMT, which helps can-
cer cells detach from the primary tumor, and they
also contribute to angiogenesis, further supporting
a metastatic environment. a-SMA is a marker for
CAFs, which are stromal cells that create a more
permissive environment for tumor growth and
spread. In some cancers, high a-SMA expression
is correlated with increased tumor fibrosis, which
can be part of the supportive microenvironment for
metastatic cells. a-SMA-positive CAFs can pro-
mote the formation of new blood vessels, which is
essential for tumors to grow and metastasize to new
locations. The a-SMA expression is often associat-
ed with a higher number of lymph node metasta-
ses and a poorer prognosis for patients with certain
types of cancer [1, 3, 4].

a-SMA is expressed in myofibroblasts within
the TME of thyroid cancer, rather than the cancer
cells themselves. Its presence is a marker of CAFs,
which are linked to increased tumor growth, inva-
sion, and Mts through their interaction with cancer
cells. Elevated levels of a-SMA can indicate more
aggressive tumors, particularly when found in the
stroma [15-17].

It was shown that expression of a-SMA and ma-
trix metalloproteinases-9 (MMP-9) was higher in
PTC tissue compared to normal thyroid tissue. The
expression of a-SMA and MMP-9 was slightly, but
not significantly, higher in the metastasized tumors
and their respective lymph nodes [18]. Our data
show the significant difference in a-SMA levels be-
tween conditionally normal tissue adjacent to PTC
without metastases and PTC with metastases (see
Fig. 2a,b).

The results showed that the expression levels of
Notch1, TGF-B1, and p-Smad3 in PTC cells and
a-SMA in the stroma of PTC were all significantly
higher than in nodular goiter and normal thyroid
tissues. Further analysis showed that in PTC, high-
er expression levels of Notch1 and TGF-B1 were
closely related with lymph node Mts, whereas the
expression a-SMA and p-Smad3, increased signif-
icantly with advanced tumor stages. A significant
correlation was found between higher TGF-B1
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expression in PTC cells and increased a-SMA lev-
els in the fibroblasts surrounding the cancer cells.
TGF-B1 was identified as an important factor from
PTC cells that act in a paracrine manner to influence
the activation of stromal fibroblasts. These data sug-
gest that the activation of Notch and TGF-B,/Smad3
pathways in cancer cells influence tumor growth.
Moreover, cancer cell-derived-TGF-B ligands also
affect stromal cells in a paracrine fashion and en-
hance tumor growth [19]. There are also significant
differences in the TGF-B1 level between tumor tis-
sues of PTC with and without Mts [20, 21].

Immunohistochemical — studies demonstrat-
ed that the three fibroblast activation markers
(a-SMA, FAPalpha, Tn-C) are consistently ex-
pressed in the peritumoral and intratumoral stro-
mal compartment of medullary thyroid carcinoma.
Moreover, the extent of desmoplasia as well as the
expression of fibroblast markers correlated with the
presence of lymph node (LN) metastases. Authors
found in a series of 48 thyroid cancers a significant
correlation between FAPalpha RNA expression and
incidence of LN metastases also in papillary can-
cers. These findings suggest that the link between
specific molecular markers of tumor stromal reac-
tion and locoregional Mts extends from medullary
to other thyroid cancer types [22].

In recent years, a large number of markers of
tumor aggressiveness, Mts, and radioiodine resist-
ance have been identified in differentiated thyroid
carcinomas. These include proliferating cell nuclear
antigen [23, 24], the expression of a rare isoform of
ribosomal kinase S6K — p60S6K [12], overexpres-
sion of MMP [25], transcription factor ZEB1 [26],
decrease in level of tight junction protein ZO-1
[27], overexpression of hypoxia-inducible fac-
tor-1a [28], TGF-B1 [20, 21] and many others [29].
It is possible that a-SMA quantity in the thyroid
tissue of patients with PTC can be another predict-
ing factor of Mts formation.

Conclusions

1. Our data indicate significant differences in the
concentration of alpha-smooth muscle actin between
tumor tissues of papillary thyroid carcinoma with
metastasis, carcinoma tissue without metastasis,
conditionally normal tissue and benign neoplasms.

2. The level of actin in the benign neoplasms did
not differ from its levels in conditionally normal tis-
sue.
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3. In blood plasma and peripheral blood mon-
onuclear cells of patients with papillary thyroid
carcinoma the concentration of the alpha-smooth
muscle actin exceeded its level in control plasma,
but there is no difference between papillary thyroid
carcinoma with and without metastasis.

4. Our data indicate significant differences in
the concentration of alpha-smooth muscle actin
between tumor tissues of papillary thyroid carcino-
ma with metastasis and tissues of papillary thyroid
carcinoma without metastasis. The latter facts may
be useful for predicting the formation of metastasis.

Limitations

This study has several limitations. It was con-
ducted at a single centre; therefore, the findings re-
quire validation in large-scale, multicenter studies.
In addition, the relatively small number of patients
in the overall cohort and in individual subgroups
may have influenced the measured levels of the
studied parameters. There are also certain difficul-
ties with collecting postoperative experimental ma-
terial.
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PIBEHb AJIbOA-TNAAKOM'A30BOI0 AKTIHY
B MYXJINHAX LWNTONOAIBGHOI 3AN03I,
METACTA3AX, KNITWHAX KPOBI TA TMJIA3MI

H.A. KobpuHcbka', B.M. Mywkapbos', H.I. JleBuyk’,
0.l. KoB3yH', L.I. KomicapeHko', b.b. l'yga', T.C. Baye6a?,
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'[Y «IHCTUTYT eHaoKpUHONOrii Ta 0bMiHY peyoBuH iM. B.I. KomicapeHka
HAMH YkpaiHw»

’|IBaHO-DpaHKiBCbKNIA HaLiOHaNbH Me[UUHUI YHIBEPCHTET

Pe3tome. Anbda-rnaakom'azoBuii akTvH (a-SMA) — Lie i30dopma akTMHO-
Boro Gifika. BiH Mae BMpillanbHe 3HaueHHA AnA Pyxy KAITUH, NiATPUMKA
IXHBOI  BHYTPILUHBOI  CTPYKTYPM Ta CKOPOYEHHA MA30BMX  KAITWH.
YncneHHi faHi BKasyioTb Ha Te, Wo a-SMA bepe yuacTb Y KaHLeporeHesi,
eniTenianbHo-Me3eHxiManbHoMy nepexogi (EMIT), yTBopeHHi meTacTasis
(MT0) Ta CTiKoCTi nMyxnuHy Ao Tepanii. loro npucyTHICTb € MapKepom
$GibpobnacTiB, acoLiNoBaHMX i3 PakoM, AKi MOB'A3aHI 3 POCTOM, iHBa3iE
Ta MeTaCTasyBaHHAM TMyX/IMHW 4Yepe3 IXHIO B3aEMOAII0 3 PaKOBKMM
KnitrHamn. MeToro focnigxeHHs Oyno NopiBHAHHA piBHiB 0-SMA B 3pas-
Kax TKaHWH donikynapHoi ageHommn (DA), 306y, NaninapHoi kKapuyHoMM
wwronogioHoi 3ano3n (MKLL3), MTc, yMOBHO HOPManbHOT TKaHUHK, Nnas-
MI Ta nepudepunyHmnx MoHoHykneapis kposi (PBMC). Matepian i me-
Toaw. [NicnAonepauiHi 3paskuy TKaH1HW, Nasma Ta KNitHW Kposi Oyni
OTPVIMaHI 3 XipyPriyHOro BigAiNeHHaA KNiHikK. KinbkicTb a-SMA B13Havanm
3a jlonomoroto Habopis AnA iMyHodepmeHTHOro aHanizy. PesynbraTu.
PiBHi a-SMA B TkaHWHi DA Ta 300y He BIAPI3HABCA Bif MOrO KiNbKOCTI B
YMOBHO HOPMasbHilt TKaHuHI. CnocTepiranaca 3HauHa pisHLA MiX HOP-
MafbHOI TKaHWHOW Ta TKaHuHo [KLL3 i3 MTC Ta 6e3 Hux. KinbkicTb
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0-SMA B TkaHuHi [MKLL3 6e3 MTc Byna maixe B 4 pasn HAXUOIO, HIX Y
TKaHuHi MKLL3 i3 Mrc. PiseHb a-SMA B meTacTaszax OyB BUWMM, HiX Y
HOPMaNbHIN TKaHWHI. TakoX CnocTepiranaca 3HayHa PisHMLA MiX HOp-
MasibHOK TKaHMHOI MaLieHTIB i3 MTC Ta 63 HKX. Y nnasmi Ta KAitnHax
KpoBi nauierTis i3 [MKLL3 KoHueHTpauia a-SMA 3HauHO nepeswlyBana
KOHTPOMbHWI piBeHb. BUCHOBKM. KinbkicTb a-SMA B 10OPOAKICHMX HO-
BOYTBOPEHHAX He BIAPI3HANACA Bifj PIBHA aKTVHY B YMOBHO HOPMaSIbHIl
TKaHWHI. Y nna3mi kposi Ta PBMC nauienTig i3 MKLL3 koHUeHTpauia a-SMA
nepesyLLyBana PiBeHb Y KOHTPOMbHIM mna3mi, ane pisHuui mix MKLL3
i3 MT1c Ta 6e3 M1c Hemae. Hawi faHi BKasyloTb Ha 3HauHi BigMiHHOCTI B
KOHLeHTpawii a-SMA Mix nyxanHHUMI TKarHamu MKLL3 i3 MTc Ta TkaHn-
Hamu MKLL3 6e3 Mtc. OctanHi GakTy MOXyTb OyTI KOPUCHKMI ANA NPO-
FHO3yBaHHA YTBOPEHHA MTC.

KniouoBi cioBa: naninsapHa KapuyHoMa LMTONOAIGHO! 3ano3n, MeTa-

CTa3yBaHHA, LOOPOAKICHI HOBOYTBOPEHHH, abda-TNaaKoM A30BUIA aKTUH.
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Prevalence of type 2
diabetes in Ukraine: regional
characteristics and growth

trends based
on 2013-2022 data

Vasyl Stefanyk Carpathian National University

Abstract. Type 2 diabetes (T2D) is one of the leading non-communicable pandemics. In Ukraine, officially registered prevalence
remains lower than in most Central and Eastern European countries; however, substantial underdiagnosis may mask the
true epidemiological situation. Aim: to assess the dynamics of T2D prevalence in Ukraine and neighboring countries during
2013-2022 and identify regional differences within Ukraine (2013-2017). Material and methods. Open data from World
Health Organization (WHO), Institute for Health Metrics and Evaluation (IHME), Global Burden of Disease, the Public
Health Center of the Ministry of Health of Ukraine, and the State Statistics Service of Ukraine were used. Age-standardized
prevalence and incidence per 100,000 population were calculated, and correlation and regression analyses were performed.
Results.In 2022, the age-standardized prevalence of T2D in Ukraine was 4,449 per 100,000 (an increase of 24.2% since 2013), the
lowest value among six Central and Eastern European countries: Ukraine, Slovakia, Slovenia, Czech Republic, Croatia, and Poland
(with regional average of 34%). When adjusted for underdiagnosis, the true prevalence may reach ~7,400 per 100,000. During
2013-2017, the highest baseline prevalence was recorded in the Chernivtsi, Khmelnytskyi, and Cherkasy regions, whereas the
most rapid growth occurred in predominantly rural western regions (an inverse correlation with urbanization level, r=0.49).
Conclusions. The officially low prevalence of T2D in Ukraine is largely an artefact of underdiagnosis. The fastest registered
growth is observed in rural western regions, which is associated with improved case detection and population aging. The
high dispensary coverage in the Ivano-Frankivsk region indicates effective organization of care; however, stable incidence and
accumulation of chronic cases necessitate intensified primary prevention of obesity and early screening.

Keywords: type 2 diabetes, prevalence, regional differences, Ukraine, Ivano-Frankivsk region, aging.

S.S. Tymochkin,

Introduction

Diabetes mellitus is one of the most common
non-communicable diseases worldwide, posing a
significant socio-economic problem for the health-
care system in both developed and developing
countries. According to Global Burden of Disease
data, in 2017, diabetes ranked 7" in the world in

© S.S. Tymochkin, M.M. Bailiak

terms of years of life lost adjusted for quality of life
(QALY - quality adjusted life years) [1]. As report-
ed by the WHO, the prevalence of diabetes world-
wide in the 21% century is steadily increasing, be-
coming a global non-communicable epidemic [2].
According to estimates by the International Dia-
betes Federation, approximately 589 million adults
worldwide live with diabetes, and by 2050, this
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number is expected to rise to over 852 million [3].

In 2024, diabetes caused more than 3.4 million
deaths, and the economic cost of treating and pre-
venting the disease reached hundreds of billions
of dollars [3]. There are several types of diabetes,
among which T2D is the most common type, ac-
counting for over 90% of all diabetes cases world-
wide [3]. T2D is characterized by the development
of insulin resistance, a pathological condition in
which insulin-sensitive cells (such as muscles, liver,
and adipose tissue) lose their ability to respond to
normal insulin levels and take up glucose from the
blood, leading to elevated blood glucose levels [4].

The prevalence of T2D is increasing worldwide,
including Ukraine. According to the Internation-
al Diabetes Federation report, Ukraine is among
countries with a moderate level of estimated dia-
betes cases, with over 2 million adult cases in 2024
[3]. However, these data are not based solely on
official Ukrainian data but on extrapolations from
neighboring countries (Belarus, Georgia, etc.). Ac-
cording to the National Health Service of Ukraine,
as of November 2025, there are 1,320,723 patients
with diabetes registered in the electronic health
care system [5], but the actual number of patients
may be significantly higher, up to 2.5 million of un-
diagnosed cases, in particular due to the absence
visible health problems in the early stages of the
disease and low rate of preventive checkups [6].

Our previous research showed that socioeco-
nomic disparities, such as income inequality, lim-
ited access to healthcare, and low levels of health
literacy, exacerbate the burden of T2D in Ukraine
[7]. In western regions of Ukraine, such as Iva-
no-Frankivsk, Chernivtsi, and Ternopil, the prev-
alence of diabetes is generally lower than in the
eastern and southern regions of the country. How-
ever, during 2016-2023, a sharp increase in diabetes
incidence has been observed in the western regions
of Ukraine [6], partly due to changes in the popu-
lation’s lifestyle and eating habits [6-8]. It should
be noted that in Ukraine, T2D is often diagnosed
at late stages due to the absence of early symptoms
[9]. About 13.3% undiagnosed pre-diabetes cases
among adults over 18 years of age were found in
the Ivano-Frankivsk region by Community-based
screening [8].

Analysis of diabetes prevalence in the region is
important for assessing epidemiological character-
istics and developing regional strategies to prevent
and treat this disease.
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The aim of this study is to assess the dynamics of
T2D prevalence in Ukraine and neighboring coun-
tries during 2013-2022 and identify regional differ-
ences within Ukraine (2013-2017), in particular
to analyze the prevalence and dynamics of T2D
among the adult population of the Ivano-Frankivsk
region (Ukraine) based on official medical statistics
from 2013 to 2022.

Material and methods

Data sources. For this study, we collected data
from open statistical sources on population counts
(WHO [9], THME [10], Ukrainian government
statistics [11]. Data on the prevalence of T2D in re-
gional populations of Ukraine were collected from
the Public Health Center of Ukraine (https://phc.
org.ua/monitoring-i-statistika/meddata) and in-
ternational prevalence data from global health da-
tabases [3, 10]. According to the standard classifica-
tion of data sources, administrative medical report-
ing forms are categorized as secondary data sources
because they contain aggregated, and therefore
anonymized, information. In terms of accessibility
classification, such medical reporting is categorized
as public data. The observation period, from 2013
to 2022, is sufficient to demonstrate a clear trend.
The data selection criteria included: T2D, reported
separately by age groups.

Official regional data on the prevalence of T2D
in Ukraine after 2018 are incomplete or restrict-
ed due to the Russian invasion: Luhansk, Donetsk
regions, and the Autonomous Republic of Crimea
were not taken into account due to the lack of ac-
curate data. For these territories, data provided by
the WHO were used.

Data analysis. Statistical analysis methods in-
cluded descriptive statistics, prevalence estimation
(per 100,000 population), normality testing, and
correlation analysis. We used https://www.map-
chart.net/, Google Colab, and Excel to create maps,
tables, and charts. Absolute data in the reports
were normalized to a population of 100,000. Pop-
ulation data until 2017 were obtained from official
statistics on the website of State Statistic Service
of Ukraine [11]. Since 2018, data broken down by
region in Ukraine have been unavailable or incom-
plete due to the 2018 medical reform and the ongo-
ing state of war with Russia since 2022. The distri-
bution by age categories was carried out according
to the morbidity data. Standardization was carried
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out in accordance with statistical data on the pop-
ulation from official sources; data for comparison
with other countries were obtained from THME
[10]. In Ukraine, according to official government
statistics, T2D was not detected in the 0-14 and
15-17 age groups during the specified years (2013-
2017) [12, 13].

To assess the conformity of data on the number
of patients with T2D in Ukraine with normal dis-
tribution, an analysis was performed using a Q-Q
plot (Fig. 1). The figure shows a Q-Q plot with a
sample mean of p = 28.19 and a standard deviation
of 6 = 4.42. The number of points lying close to the
reference line indicates that there are no significant
deviations from the normal distribution, since most
empirical values fall within the confidence percen-
tiles. Thus, it can be assumed that the distribution
of the number of patients with T2D in the sample
does not deviate significantly from the normal dis-
tribution.

Normal Q-Q Plot
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Fig. 1. Normal Q-Q plot illustrating that the distribution of diabetes
casesin 2017 in Ukraine closely follows a normal distribution (u=28.19,
0=4.42).

Results and Discussion

The prevalence of diabetes in European countries

As of 2022, the prevalence of diabetes among
adults aged 18 years and older shows considera-
ble variation across European countries (Fig. 2).
According to WHO data, prevalence rates ranged
from 3.46% in Denmark to 19.68% in Bosnia and
Herzegovina [14]. Most Western and Northern

European countries, including France, Spain, Swit-
zerland, and Sweden, reported the lowest preva-
lence (below 8%), while Eastern and Southeastern
European countries, such as Romania, Turkey, and
Uzbekistan, exhibited substantially higher rates
(over 15%). The prevalence of diabetes in Ukraine
was 11.51%, which is consistent with the regional
average. The regional differences may reflect vari-
ations in socioeconomic status, lifestyle, access to
healthcare, and genetic predisposition among pop-
ulations. The map in Fig. 2 visually depicts these
regional disparities, highlighting areas with both
the lowest and highest diabetes burden [9].

Prevalence of diabetes 2022,
crude, both sexes 18+, %
|
19,68

3,46

~ Ukraine 11,51

o

Fig. 2. Map of prevalence of T2D (in %) in Europe 2022. Indicators:
crude data for all populations, both sexes, 18+ years. The map is based
on data from WHO [9]. Highlighted are countries with the highest and
lowest prevalence in Europe, as well as Ukraine.

To analyze trends in diabetes incidence over
time, data from the past ten years were examined
for several European countries, with an empha-
sis on Slavic-nationality countries (Table 1) that
share similar phenotypic characteristics, mentality,
and dietary habits [15,16].

Analysis of age-standardized diabetes prevalence
rates per 100,000 population across six Central and
Eastern European countries reveals a consistent
upward trajectory from 2013 to 2022, reflecting
broader epidemiological shifts in non-communica-
ble diseases. Average diabetes rates in selected re-
gions rose from 6,034 cases per 100,000 in 2013 to
8,078 in 2022, representing an increase of approxi-
mately 34% (Table 1, Fig. 3).

All seven countries showed a steady increase in
diabetes incidence over the last decade, with Cro-
atia showing the steepest rise (+45.5%), the Czech
Republic following closely behind (36.3%), and
Ukraine the slowest (+24.2%) (Fig. 3).
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Table 1. Diabetes prevalence in Slavic-nationality countries (per 100,000) from 2013 to 2022

Location 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022
Ukraine 3583 3629 3691 3788 3911 4046 4178 4285 4360 4449
Slovakia 4382 4512 4650 4803 4976 5154 5331 5490 5620 5753
Slovenia 5796 5975 6144 6299 6454 6604 6758 6921 7236 7656
Czechia 6074 6345 6604 6849 7100 7342 7580 7807 8016 8279
Croatia 7579 8003 8401 8750 9101 9448 9796 10165 10556 11028
Poland 8788 9077 9357 9616 9892 10164 10440 10714 10974 11303
Regional average 6034 6257 6475 6684 6906 7126 7347 7564 7794 8078

Note. Data from IHME. Global Burden of Disease Study, 2023 [17].
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Fig. 3. Relative increase in diabetes incidence from 2013 to 2022. Data
on the number of cases of diabetes were standardized per 100,000
population. Age-standardized prevalence of diabetes in selected Cen-
tral and Eastern European countries, 2013-2022, indexed to 2013 levels
(= 1.00). Data source: IHME, Global Burden of Disease Study 2023 [17].
Note. 1 — Croatia, 2 — Czechia, 3 — Slovenia, 4 — Slovakia, 5 — Poland,
6 — Ukraine.

Among the analyzed countries, a high incidence
rate, which rose from 8,788 to 11,303 cases per 100,000
population (an increase of 28.6%), while its neighbor,
Ukraine, maintained the lowest rates, which rose from
3,583 to 4,449 (an increase of 24.2%).

The increase in age-standardized prevalence
of diabetes in Central and Eastern European
countries can be explained by a combination of
demographic, behavioral, and socioeconomic fac-
tors, such as lifestyle changes (physical inactivi-
ty, «westernization» of diet, etc.) [7, 18-20]. Re-
garding demographic factors, population aging is
a key driver, as T2D is significantly more preva-
lent in older age groups. In Central and Eastern
Europe, the actual age structure of the population
is older than the standard age structure, result-
ing in a higher total prevalence compared to the
age-standardized prevalence [9]. Although the
population in Ukraine is declining, the aging effect
prevails over the incidence of T2D [14].
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As in European countries, in Ukraine, the main
contributors to the increase in T2D are a high body
mass index (population attributable fraction (PAF)
is ~60%) and dietary risks (PAF is ~35%), including
low fruit/vegetable consumption, excessive calorie
intake, and a sedentary lifestyle. The region is ex-
periencing «westernization» of diets and urbaniza-
tion, which exacerbates obesity [20]. Additionally,
the fastest growth in Croatia (+45.5%) and Poland
may be linked to lower socio-demographic indices
and healthcare quality compared to Western Eu-
rope, where growth rates are slowing down. Im-
provements in diagnosis and patient survival also
may contribute to the apparent increase in T2D
prevalence. Targeted interventions to prevent obe-
sity and promote healthy eating are needed to curb
the trend [1, 10, 17, 21].

In Ukraine, the lowest growth rate (+24.2%) can
be partly explained by lower diagnostic rates and
demographic losses [18]. Official IHME data [1],
showing the lowest prevalence of T2D in Ukraine
among countries in the region (4,449 per 100,000
in 2022), may be significantly underestimated due
to high levels of underdiagnosis (65% cases of un-
derdiagnosis according to Kyiv School of Econom-
ics estimates, 2020) [22]. Taking this factor into
account, the actual prevalence increases to ~7,400
per 100,000, which even out differences between
countries and indicates a hidden epidemic of T2D
in Ukraine. This can explain why Ukraine appears
to be the «calmest» country on the chart (Fig. 3),
but in reality, this could be an artifact of low T2D
detection rates rather than a true indication of epi-
demiological well-being.

The distribution of type 2 diabetes in different re-
gions of Ukraine

We analyzed data on the prevalence of T2D
in various regions of Ukraine from 2013 to 2017.
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Between 2013 and 2017, the incidence of T2D in
Ukraine increased overall, accompanied by marked
regional variation (Fig. 4). At the national level,
T2D incidence rose from 2,833 in 2013 to 3,071
in 2017, corresponding to an 8% increase over the
study period (Table 2). Most regions showed a
gradual, consistent increase in T2D incidence over
the five-year period.

Thelargest relative increases were observed in Zhy-
tomyr (+25%), Kherson (+19%), Ivano-Frankivsk
and Volyn (each +18%), Rivne (+17%), Kirovohrad

[0 N/a
[] Upto6%

[l Uptol1%
Z Upto15%
Up to 25%

Fig. 4. Graphical representation of the increase in the prevalence of T2D
by region in Ukraine. Data are presented as % changes from 2013 to 2017

(+16%), and Lviv (+15%). These regions are predom-
inantly characterized by a higher proportion of rural
population (Table 2). A moderate rise in incidence
(10-14%) was recorded in Vinnytsia and Mykolaiv
(each +13%), Ternopil, Chernivtsi, and Cherni-
hiv (each +14%), as well as Sumy, Zakarpattia, and
Zaporizhzhia (each +11%), and Khmelnytskyi (+9%).
In contrast, lower growth rates (<6%) were observed
in more urbanized and industrial regions, including
Kyiv and Kyiv region (+5%), Odesa (+3%), Poltava,
Cherkasy, and Kharkiv (each +6%). Dnipropetrovsk
region was the only region showing a net decrease in
T2D incidence, with a 12% reduction between 2013
and 2017. A sharp decline was observed in 2014, fol-
lowed by a gradual but incomplete recovery in subse-
quent years.

Administrative changes to registration or mi-
gration outflows after 2014 could be a possible rea-
son for these changes. It is also worth noting that
regions with high rates of diabetes in 2013 (Cher-
kasy, Chernivtsi, Khmelnytskyi, and Ternopil)
showed moderate growth in these cases in 2017,
while regions with low rates of diabetes in 2013
(Rivne, Lviv, Ivano-Frankivsk, Zhytomyr) showed

Table 2. Trends in the incidence of type 2 diabetes in Ukraine, 2013-2017, number of cases standardized per 100,000 population

Region % changes in % rural
2017, compared  population, 2017
2013 2014 2015 2016 2017 with 2013
Dnipropetrovsk 3285 2655 2747 2803 2882 -12% 16,3
Odesa 2957 2999 3050 3067 3057 3% 33
Kyiv 2908 2941 2957 2971 3046 5% 13,68
Poltava 2940 2945 3019 3084 3128 6% 38
Cherkasy 3525 3603 3628 3726 3753 6% 434
Kharkiv 2903 2921 2964 2985 3087 6% 19
Khmelnytskiy 3720 3837 3952 3958 4053 9% 425
Sumy 2936 3038 3065 3173 3267 11% 314
Zakarpattia 2666 2766 2840 2891 2948 11% 629
Zaporizhzhia 2681 2712 2824 2881 2975 11% 23,2
Vinnytsia 2696 2815 2947 3024 3058 13% 49,5
Mykolaiv 2652 2715 2811 2898 3004 13% 31,6
Ternopil 3267 3426 3535 3661 3731 14% 55,7
Chernivtsi 3666 3788 3941 4017 4188 14% 57
Chernihiv 2183 2274 2351 2414 2484 14% 34,6
Lviv 2064 2085 2196 2277 2377 15% 39,1
Kirovohrad 2290 2384 2522 2586 2665 16% 36,8
Rivne 2731 2926 3047 3080 3195 17% 51,3
Ivano-Frankivsk 2769 2931 3077 3228 3279 18% 56,1
Volyn 2094 2210 2302 2372 2467 18% 34,9
Kherson 2351 2555 2638 2702 2800 19% 39,1
Zhytomyr 2621 2820 2989 3147 3275 25% 40,6
Ukraine total 2833 2852 2933 2994 3071 8% 30,7

Note. % changes — comparison of 2017 data with 2013 data. Cells reflect the relative incidence of type 2 diabetes (cases per 100,000 population) within each year.
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higher growth rates over 2013-2017. Thus, there is
no clear geographical pattern in the prevalence of
T2D across Ukraine’s regions; it is scattered across
the map (Fig. 4), but some western regions show a
greater increase.

The observed increase in T2D incidence in
Ukraine between 2013 and 2017, together with
pronounced regional heterogeneity, may be par-
tially explained by differences in demographic
structure, particularly the proportion of rural pop-
ulation, as well as by a combination of socioeco-
nomic, healthcare-related, and epidemiological
factors. Regions with a higher share of rural pop-
ulation, such as Zakarpattia, Chernivtsi, Ternopil,
Ivano-Frankivsk, Rivne, Vinnytsia, and Zhytomyr,
demonstrated higher relative growth in T2D inci-
dence during the study period (Table 2).

To identify the relationship between the ru-
ral-urban population and T2D prevalence, we con-
ducted a correlation analysis using 2017 data. Ru-
ral-urban disparities frequently obscure distinctive
metabolic profiles; consequently, analyses along
this dimension may uncover patterns that remain
undetectable at the aggregate national scale [23].
Through a correlation analysis, we detected that
regions with a higher proportion of rural popula-
tion have a significantly greater increase in the reg-
istered prevalence of diabetes (Fig. 5). In general,
we found a moderate direct correlation between
the rural population levels in regions and the per-
centage of incidence of T2D in these regions, with
Pearson’s correlation coeflicient r=0.485. If we ex-
clude the Dnipropetrovsk region, the only region
that demonstrated a decrease in T2D prevalence,
Pearson’s correlation coefficient increased to ~0.65.

In general, we can conclude that the predomi-
nance of the rural population in the overall region-
al structure is associated with a higher incidence
of T2D. At the same time, a higher level of urban-
ization is associated with fewer registered cases of
T2D in Ukrainian regions. Several mechanisms
may underlie this association. First, the increase in
T2D prevalence in regions with a high proportion
of rural population may indicate improved case
detection rather than a real increase in incidence.

Rural populations often experience limited ac-
cess to preventive healthcare services, including
regular screening for metabolic disorders. Improve-
ments in primary healthcare coverage or diagnostic
activity during the study period may therefore lead
to a delayed but accelerated detection of previous-
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Fig. 5. Relationship between the fraction of rural population and the
relative increase in age-standardized prevalence of T2D in Ukrainian
regions during 2013-2017 (n = 22). Each point represents one
administrative region. Linear regression line: y = 0.36x — 2.14 Pearson’s
correlation coefficient r = 0.485.

ly undiagnosed T2D cases, resulting in a steeper
apparent increase in incidence [6]. Second, rural
residents in Ukraine have a higher average age due
to out-migration of younger individuals to urban
centers or abroad, and aging is a well-established
risk factor for T2D [24]. Third, although rural life-
styles are traditionally associated with higher phys-
ical activity, ongoing lifestyle transitions, including
reduced occupational physical activity, increased
consumption of calorie-dense processed foods, and
persistent socioeconomic stress, may contribute to
rising metabolic risk in these populations [7, 25].
Recent results of the national study on the health
index confirm that the increased prevalence of T2D
correlates with higher obesity rates and an aging
population in different regions of Ukraine [6].

In Ukraine, higher T2D incidence in rural-domi-
nant regions like Ivano-Frankivsk is due to risk fac-
tors such as obesity, poor diet quality, aging popula-
tions, stress, and limited access to preventive care,
whereas urban areas show lower registered cases
due to better healthcare infrastructure, screening,
and detection biases. Lower levels of urbanization
may lead to fewer registered cases, as rural resi-
dents often miss examinations, have limited access
to medical facilities, and have insufficient access to
antidiabetic drugs, leading to underestimation of
statistics despite potentially higher actual preva-
lence of the disease [26].

Rural areas exhibit elevated T2D rates not so
much because of a sedentary lifestyle, but because
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of nutritional imbalance, reduced health literacy,
and a passive attitude towards health monitoring,
which exacerbate the obesity- and metabolic-re-
lated problems. Studies note that rural passivity in
preventive exams and weak doctor-patient-phar-
macist linkages contribute to a higher incidence
amid funding shortages in rural health systems
[27]. Higher urbanization is associated with few-
er registered T2D cases, driven by better access to
endocrinologists, glucose monitoring, and lifestyle
interventions such as diet adherence and physical
activity, which better control disease progression
in cities. World Bank analyses of Ukrainian regions
(e.g., Lviv vs. Poltava) highlight urban-rural dis-
parities in care cascades, with urban settings ena-
bling earlier detection and management [28].

Situation with T2D prevalence in western Ukrain-
ian regions

Several western Ukrainian regions (Iva-
no-Frankivsk, Ternopil, and Chernivtsi regions)
with closely similar proportions of rural population
were examined in detail. All regions demonstrate a
consistent increase in T2D prevalence (R?>>0.98 in
linear regression, indicating a stable trend) (Fig. 6),
exceeding the average increase in Ukraine.
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Fig. 6. Increase in T2D incidence from 2013 to 2017 in selected western
regions of Ukraine. Cases per 100,000 population for 18+ year-olds.
Note. 1 —Chernivtsi, 2 — Ternopil, 3 — Ilvano-frankivsk, 4 — Ukraine total.

The fastest growth from 2013 to 2017 was ob-
served in the Ivano-Frankivsk region (+4.3% per
year). In 2013, the Ivano-Frankivsk region had
fewer people with T2D than the national average,
but eventually caught up (+6.8% in 2017) due to its
rapid growth. The Chernivtsi region demonstrates
the highest relative prevalence: 36.4% above the
national level in 2017 and the highest among all
regions. The Ternopil region remains consistently
15-21% above the national average level.

In the analyzed regions, 55-57% of the population
are rural residents, while nationwide their proportion
is only 30.7%. This represents a 1.8 times higher pro-
portion of the rural population in western regions,
corresponding to a 1.2-1.4 times higher prevalence of
T2D than the national average. Overall, among these
three regions, the Chernivtsi region has the highest
prevalence of T2D (4,188 per 100,000), with 57% of
patients residing in rural areas, and is entering a criti-
cal risk zone. A recent rapid increase in the prevalence
of T2D in western regions of Ukraine may be due to
several factors. These regions are characterized by a
high proportion of rural populations (over 55%), and
this rural demographic correlates strongly with steep-
er growth in registered diabetes cases. The observed
increase may partly be attributed to improved case
detection driven by better healthcare access and en-
hanced registration practices in rural communities.
In addition, the acceleration of T2D prevalence in
western Ukrainian regions can be also linked to pop-
ulation aging, rising obesity rates, and transitions to
more sedentary lifestyles and energy-dense diets [7].

Although the absolute prevalence started below
the national average, such regions have since caught
up, with Ivano-Frankivsk showing one of the fast-
est growth rates among all Ukrainian regions. Ac-
cording to state statistical data [11], an increase
in T2D prevalence in the Ivano-Frankivsk region:
+659 cases per 100,000 over 5 years (+17.3% among
adults) is faster than the national rate (+8%), pos-
sibly due to population ageing (the share of people
aged >65 increased by 1.5%). A stable incidence
rate from 2013 to 2017 (prevalence growth rate)
of around 400 per 100,000 is good, but new cases
among those aged 40—59 should be closely moni-
tored. The prevalence of T2D among older adults
(men 60+, women 55+) decreased from 60% to 57%
of cases, while the number of new cases decreased
by 6%, suggesting a gradual «rejuvenation» of the
disease. The total prevalence of T2D is 35% in men
and 65% in women; among new cases, the pattern is
similar. A 94% dispensary (registered and regularly
monitored) coverage rate for patients with T2D in
the Ivano-Frankivsk region indicates a very high
level of inclusion of diagnosed patients in system-
atic medical supervision and follow-up care. This
means that nearly all individuals identified with
T2D are registered in the healthcare system and
receive regular clinical assessment, laboratory test-
ing, prescription management, and monitoring for
complications.
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Conclusions

1. Age-standardized type 2 diabetes prevalence
has risen steadily across Central and Eastern Eu-
rope, increasing by about one-third since 2013.

2. Ukraine appears to have the lowest burden,
according to official data, but this is largely due
to substantial underdiagnosis. Adjusted estimates
place Ukraine’s true prevalence close to regional
levels, revealing a largely hidden epidemic shaped
by modifiable risk factors.

3. Within Ukraine, regional patterns from 2013-
2017 show that less urbanized western regions
experienced the fastest recorded increases, likely
reflecting improved detection rather than rapidly
rising incidence, which remained stable nation-
wide. High baseline rates in central and eastern
regions indicate longstanding cardiometabolic risk.
Ivano-Frankivsk illustrates these trends, with ris-
ing prevalence but stable incidence and strong fol-
low-up coverage, signaling effective secondary care
but growing future risk.

4.Overall, Ukraine’s seemingly favorable type 2
diabetes profile is misleading. These data highlight
the need for targeted public health interventions,
focusing on obesity prevention, early screening,
and continued improvement of rural healthcare in-
frastructure. Addressing risk factors and regional
disparities is essential for managing the diabetes ep-
idemic in western Ukraine. Strengthening screen-
ing, preventive public health measures, and surveil-
lance systems is essential to curb further escalation.
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MOLUWPEHICTH LUYKPOBOI0 AIABETY 2-1'0
TIMY B YRPAIHI: PETTOHAJIbHI 0COBNNBOCTI
TA TEHAEHLII 3POCTAHHA HA OCHOBI
AAHUX 3A 2013-2022 POKN

C.C. TumoukiH, M.M. bannak
Kapnatcbkuii HalioHanbHIi yHiBepcuTeT iMeHi Bacuna CredaHiika

Pestome. Llykposwit giabet 2-ro tvny (LU[12) € oaHieo 3 nposigHmx
HeiHGeKLinH1X naHaemin. B YkpaiHi odiliiiHO 3apeecTpoBaHa nowu-
PEHICTb 3aMWAETLCA HUKYOM, HIX Y BinbloCTi Kpait LleHTpansHol
Ta CxifHOT €BpONM, NPOTe 3HauYHa HeAOofiarHOCTUKA MOXE MPKXOBY-
BaTW CNpaBxHio enigemionoriudy cutyadio. MeTa. OuiHWUTY JruHamiky
nownpeHocTi U2 B YkpaiHi Ta cycigHix kpaitax y 2013-2022 pokax
Ta BM3HAUUTW perioHanbHi BiAMIHHOCTI B YkpaiHi (2013-2017 pokw).
Marepian i metogu. Bukopucrtano sigkputi gani BOO3, IHME (GBD),
LleHTpy rpomaacbkoro 340pos’'a MiHICTepCTBa OXOPOHM 340POB'A
YkpaiHu Ta [lepxaBHoi cnyxbu cTatncTiki Ykpaitu. PospaxoBaHo
CTaHAAPTV30BaHY 3a BiKOM NMOLWMPEHICTb Ta 3aXBOPIOBaHICTb Ha 100 000
HacefeHHA, NPOBEAEHO KOPENAUiMHAA Ta pPerpeciHuin  aHanisu.
Pesynbratu. Y 2022 poui CTaHAapTM30BaHa 3a BIKOM MOLWMPEHICTb
L2 B YkpaiHi cTaHoBMNa 4449 Ha 100 000 HaceneHHs (3pOoCTaHHA Ha
24,2% 3 2013 poKy), WO € HaHWXYMM NMOKa3HUKOM cepef LWeCTW Kpa-
H LleHTpanbHoi Ta CxigHol €sponu: YkpaiHu, Cnosayunnm, CrnoseHii,
Yexii, XopeaTii Ta MNonblui (perioHanbHU cepeHin MoKasHMK CTaHo-
BUTb 34%). 3 ypaxyBaHHAM He[OLIarHOCTVKM CMPaBXHA MOWWPEHICTb
Moxe pocaratv ~7400 Ha 100 000. Mpotarom 2013-2017 pp. HavBKLa

6a30Ba nolwmpeHicTb Oyna 3adikcoBaHa B YepHiBeLbkil, XMenbHULbKIN
Ta YepKacbkii 06nacTax, ToAi AK HaNLWBWM/LLIE 3pDOCTaHHA BiAOYBanoca 8
NepeBaxXHO CiNbCbKMX 3axiaHKX perioHax (0bepHeHa Kopenauis 3 pis-
Hem yp6anisallii, r=0,49). BucHoBKM. OiLiliHO HM3bKa MOLMPEHICTb
L2 B YKpaiHi € 3HauHOIO MIpOK HacMiAKoOM HeaomiarHOCTVKK. Hai-
WBMALLIE 3DOCTAHHA 3aPEECTPOBAHO B CINIbCbKIX 3aXiHVX perioHax, Wo
MOe ByTW MOB'A3aHO 3 NONIMNWEHHAM BUABNEHHA BUMA/KIB 3aXBOPIO-
BaHHA Ta CTapiHHAM HaceneHHd. BUCOKMA piBeHb AVCNaHCePHOro CNo-
cTepexeHHA B 1BaHO-OpaHKiBCbKIM 0OnacTi CBiAUMTb NPo ehpeKTUBHY
opraHizajiio MeavyHOT AoNOMOrY, NpoTe CTabinlbHa 3aXBOPIOBAHICTb Ta
HaKOMMUYEHHA XPOHIYHWX BUMALKIB BMMAraloTb MOCUIEHHA NEPBUHHOT
NPOGINAKTVIKM OXMPIHHA Ta PAHHBOTO CKPUHIHTY.

KniouoBi cnoBa: LyKpoBuii AiabeT 2-ro Tuny, NownpeHicTb, perio-
HanbHi BiAMIHHOCTI, YKpaiHa, IBaHO-DpaHKiBCbka 061aCTb, CTapiHHA.
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AHTHOBapIaNbHI Ta
aHTUTUPEOIHI aHTUTING
B HIHOK 3 aBTOIMYHHNM

TUPEOIANTOM: KNIHIYHI

acoulaLli Ta ropMOHasbHI

KopenaAuii

'Y «IHCTUTYT eHpoKpuHonorii Ta 06miHy pedyosuH im. B.MN. KomicapeHka HAMH Ykpaitu
MenuyHuin ueHTp «Matv i AuTHHa»

Pe3stome. ABTOIMyHHII TpeoignT (AIT) MoXe CynpoBOLXKYBAaTUCA CUCTEMHUMM IMYHHUMU MOPYLEHHAMM, LLO NOTEHLINHO
BMAMBAIOTb Ha PENPOAYKTUBHY GyHKUilo. MeTa poboT — ouiHMTK PiBHI aHTUTIN 0 TMpeoiaHOT nepokcuaasn (ATMO), aHTr-
TiN Ao TupeornobyniHy (ATTI) Ta aHTMoBapianbHWx aHTUTIA (AOA) y XiHoK 3 AlT, a Takox AOCAIANTU BNAMB aHTATUPEOIAHNX |
AOA Ha noKasHUKKM penpoayKTuBHoT GyHKLIT (aHTumionnepis ropmoH (AMI), KinbKicTb aHTpanbHUX gonikynis (KAD), nponak-
T1H ([PJ1)). MaTepian i meToaun. [TpoBeaeHO ABOLEHTPOBE aHaNiTUYHE AOCHIAKEHHA 3a yuacTio 107 xiHoK 3 AlT Ta 20 XiHOK
KOHTPOSbHOI rpynu. BusHauanu pisti ATIO, ATTT, AOA, TupeotponHoro ropmoHy (TTI), BinbHoro upokcnty (8T,), AMI, [1PJ1 Ta
KA®. PesynbTaTu. Y xiHokK 3 AT BuABNEHO BiporiaHo BuLLMiA piBeHb AOA NOpiBHAHO 3 KOHTpONbHOK rpynoto (11,49+0,88 npo-
1 4,46+0,63 On/n; p<0,05), a TakoX nigsuLeHHs pisHa [P (19,84+1,72 npotn 13,00+1,79 Hr/mn; p<0,05). PiseHb AMI Ta KAD
CTAaTUCTUYHO 3HAYYLLO He BIAPIZHANMCA Mix rpynamu. KopenauinHui aHani3a nokas3as NO3MTUBHIY 38'A30K Mix piBHem AOA Ta
BikoM. He B1ABNEeHO 3Hauywmx Kopenauin mixk AOA Ta AMT, KAD um MPJ1, a Takox mix AOA Ta nokasH/Kamm1 TUPEOIAHOro CTa-
TyCy. He B1ABNEHO BIPOTiAHMX KOpenaLiiHux 38'a3kis Mix pisHem ATMO Ta P11, AMI i AOA (p>0,05). BUCHOBOK. Y xiHok 3 AIT
piBeHb AOA BipOrifiHO NepeByLLYBaB MOKa3HVK KOHTPOAbHOI rpynv (p<0,05), WO CBIAUNTL MPO CUCTEMHIY XapaKTep aBTOIMYH-
HOrO NPOLECY i3 3aNyYeHHAM PeNPOAYKTVBHOI cucTemit. Y nauieHToK 3 AlT Bif3Hauanoca CTaTMCTUYHO 3HauyLLe NiABNLIEHHS
piBHA MNP NopiBHAHO 3 KOHTPONbBHO rpynoto (p<0,05). He BuABNEHO BiporigHyx kopenauiit Mix pisHem AOA Ta NOKa3HMKamy
oBapianbHoro pesepsy (AMT, KA®) i NP1, wo ceiguuTb Npo BiACYTHICTb NPAMOTO 38'A3KY MiX TUTPOM aHTMOBAPIaNbHUX aHTUTIN
i 3HVXEHHAM OBapiafbHOro pe3epBy. He BCTaHOBNEHO BiporiaHUX kopenauil mix pisHem ATIO 1a MPJ1, AMT i KAQ.

Kntouosi ciioBa: aBToOIMYyHHII TUPEOIANT, aHTUOBAPIANbHI AHTUTING, AHTWTING 40 TVPEOIAHOT NEPOKCUAA3M, aHTUTING IO TUPEO-
rnobyniHy, oBapianbHiA pe3eps, aHTVMIONNEPIB FOPMOH, MPONAKTUH.

© f0.B. bynouziHa, 0.1. benakosa, M.M. Bayuk, M. Tepexosa
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[Tpobiema B3a€EMO3B’SI3Ky MOPYIIIEHb PETTPOIYK-
TUBHOI (DYHKIIT Ta AaTOJIOTIT IUTOMOAIOHOT 3271031
(II13) mpuBepTac 3HaYHYy yBary uepes BHUCOKY TI0-
mupenicTs Oearis (8-12% sKiHOK pernpoyKTHB-
HOTO BiKY ) 1 BHAUHY YACTKY BUTIQ/IKiB HE3'ICOBAHOTO
reresy [1-3]. Peryssiiiss penpoAyKTUBHO1 (DYHKITIT
B JKIHOK 320€31e4yEThCSI CKIIAJIHOI0 B3AEMO/IIETO €H-
JMOKPUHHUX MeXaHi3MiB, 1 maTosoris 1113 moske mo-
pyuryBaTi 1ieil GajiaHc, HETAaTUBHO BILUIMBAIOYM Ha
aJIaTaIlito HOBOHAPOKEHOTO.

Haiimomupenimoro oprarocnenun@ivaon aBTo-
iIMyHHOIO €H/IOKPUHHOIO TIaTOJIOTIEI0 € aBTOIMYH-
Huii tupeoiznt (AIT), gxkuit 3ycTpivaerbes mnpu-
6JM3HO B 5% HACEJEHHSI Ta XapaKTepPU3YETbCs
nHagBuicTio ATIIO i ATTI. ABToimyHHI 3aXBOPIO-
Banus 113 (A313) BusBasiiors y 10% KiHOK pe-
MPOYKTUBHOTO BiKy Ta MOB’SI3YIOTh i3 HETATUBHUM
BILJTMBOM Ha (hepTUIIBHICTD 1 Pe3yJIbTaTh BariTHOCTI
[4-6]. B Ykpaini, ne micas YopHOOUIbCHKOI KaTa-
crpodwu marosorig I3 mocigae mposigHe Miclie ce-
pell eHAOKPUHHUX PO3JI/IiB Y KIHOK PENPOAYKTUB-
HOTO BiKY, 3HAUYMIiCTh (i€l PobaeMu € 0coOIUBO
BHUCOKOIO. [[MpKyJ/II0104i aHTUTUPEOIIHI aHTUTLIA
MOKYTh BIUIMBATH Ha (DYHKI[O0 OaraTboX TKAaHUH i
CUCTeM, 3YMOBJIIOIOUN SIK JIOKQJIbHI, TaK i 3arajbHi
PEeNpOJYKTUBHI MOPYIIEHHS, BKJIIOYHO 31 3HUKEH-
HAM KiHOUO1 (hepTUIBHOCTI [7].

TicHuit B3a€EMO3B’SI30K MiK PENpPOAYKTHBHOIO
dymukitiero ta ¢yukiieo 1113 pearisyerbes sik Oes-
[ocepe/IHbO — 4Yepe3 PelenTopu 10 TUPEOIHUX
TOPMOHIB Y I€EUHMKAX, TaK 1 OIIOCEPEIKOBAHO — Ye-
pe3 BILIMB Ha CEKPeIio rI100yJIiHy, 110 3B’13y€ cTa-
TeBi CTEPOIIN, TPOJAKTUHY Ta TOHAJAOTPOITIH-PUJIi-
sunr-ropmony. Penentopu g0 TTT Ta T, Busasieni
B OOIUTax Ta KJIITUHAX T'PaHyJIbO3W, a TUPEOiTHI
TOPMOHU MOJIYJIOIOTH [1it0 (hOJIKYJIOCTUMYJTIOI0Y0-
ro ropmony (MDCI’) ta J0TeIHI3yI040r0 rOPMOHY,
BIUIMBAIOUM HA CTEpPOifloreHes, SIKiCTh OOIUTIB Ta
KUTTE3AATHICTH eMOpioHiB [8, 9].

3a JaHUMU HU3KU CHOCTePeKeHb, aHTUTHUPEO-
iIHI aHTUTIIAa MOXKYTH ACOIIIOBATUCDH 3 Tlepeayac-
HUM BUCHQKEHHSM SE€YHWKIB, €HOMETPIO30M Ta
IHIMTUMY TIOPYTIEHHSMU PETPOAYKTUBHOI (DYHKITI
[9, 10]. Ru Wang Tta cmiBaBT. moOKa3anu 3B’SI30K
Mizk AIT i quchyHKITIE€IO SIEUHNKIB, TTi/IKPECTIOIOUN
WMOBIPHICTb BIUIMBY aBTOIMYHHOTO IIpollecy Ha
oBapiaTbHUN pe3epB Yepe3 B3aEMOIIT0 aHTUTIJ, 1TU-
TOKiHIB Ta okcugaTuBHOrO crpecy [10]. B ocrannix
JOCJI[UKEHHSIX 0COOJIMBY yBary MpuiJieHO BILTHBY
AHTUTUPEOITHUX aHTUTLI HA MapKepPU oBapiajibHO-

TO Pe3epRY, cepell SKUX HaiOi1bIr iHhopMaTHBHUM
BBaxkatotb AMI [11, 12]. Y. Hasegawa Ta criBaBT.
ta S. X. Wel Ta criBaBT. BUSABUIU, 1[0 HASIBHICTD
ATTIO Moxe HeTaTUBHO MMO3HAYATUCS HA OBapiaib-
HOMY pe3epBi Ta SIKOCTI eMOpIiOHIB y JKiHOK i3 Oe3-
wriam [13, 14].

OpHax forerep He iCHY€ €IMHOT TOYKU 30pY T1IO/I0
poJti anTuTin 10 TRaHuHU 1113 y mopy1eHHsIx perpo-
nykTuBHOI (pyHKii. Bucoka nmommpenicts AIT y ski-
HOK 13 Oe3IUIISIM 3YMOBIIIOE iHTEpeC 10 HOro BILIN-
By Ha Pe3yJbTaTH OMOMIKHUX PETpPOAYKTUBHUX
texnosioriit (JIPT), mpote fani 3aymimaoThest cyrie-
pPeWwIMBUMHU: YaCTHUHA JIOCJI/KEHb He IiITBEPIKYE
HeratuBHOTO BBy AlIT Ha oBapiasbHy BiJINIOBI/H
[15, 16]. N. Huang Ta cmiBaBT. 1IpoieMOHCTPYBAIN
MTiIBUTIICHHSA KOHIICHTPAITI XEMOKIHIB Ta iHTepJei-
KiHiB y dosikymasapHiit piauni xiHok 3 AlIT, mo aco-
IIFOETHCS 3 AKTUBAITIEI0 MICIIEBOI IMYHHOI Bi/IIIOBI/I
y S€EYHUKAX Ta MOKe MOTipIIyBaTH PENPOLYyKTUBHUIA
noteniian [15]. AHTUTHPeOinHI aHTHUTIIA MOKYTh
cripusATr po3BUTKY rinodynkiiii 1113, 1m0 acortioeTsb-
Cs1 3 TIOPYIIEHHSIM OBYJISIT Ta 3HUKEHHAM (hepTUJIb-
Hocri, a Bucoki tutpu ATIIO nop’sa3ani 3 migBuIie-
HUM PU3UKOM BTpatu BariTHOCTI [17-19].

[TopyrienHsT aBTOTOJIEPAHTHOCTI TTPU aBTOIMYH-
HUX TUPEOTIATISIX 4aCTO CYIPOBOJKYETHCS YTBOPEH-
M AOA, cipIMOBaHUX TIPOTH KJIITUH S€YHUKIB —
IPaHyJIbO3HUX KJIITUH, OOIMTIB, KJITUH >KOBTOTO
Tijla Ta IHTEPCTUITIANIBHOI TKAHWHU, 110 MOKE TTPU-
3BOJIUTU IO TIOPYIIEHHST OBapiaibHOI (PyHKIII Ta
suskenHss depruiabnocTi. Iliguimeni piBai AOA
acoIOIThCS 3  TIOTipIeHHsIM  (DOTKYJJIOreHesYy,
SIKOCTi OOIMUTIB Ta OiJIBIIIOI0 YaCTOTOIO PEIPOIYK-
tuBHuX BTpar [17, 19]. Iloennanasa aBTOIMyHHUX
nporecis y 13 Ta seunnkax Moxke YMHUTUA CUHEP-
FIYHU BIJIMB HA PEMTPOYKTUBHY (DYHKIIIO, a JKIHKHT
3 AIT MatoTh MBUINERY CXUITBHICTD JI0 IUCPETY IS~
11ii IMYHHOI CUCTEMHU, 1110 MOTEHIIITHO CTBOPIOE YMO-
BU 17151 (POPMYBAHHS aBTOAHTUTIN 10 TKAHWHY SI€Y-
HUKIB. 3 OISy Ha 1ie, ocikenns sMicty AOA B
xinok 3 AI'T HabyBae 0cOOMBOT aKTyaTbHOCTI.

Meta po6otu — orninuru pisai ATTIO, ATTT
ta AOA B xinok 3 AIT, a TakoX IOCTIAUTHA BILJINB
antutupeoignnx i AOA Ha TTOKa3HUKK PENpOayK-
tuBHoi pynkiii (AMI, KAD, TTPJT) y xinok 3 AIT.

Marepian i MmeToau

Ha 6asi 1Y «Iucturyt eHIOKpuHOJIOTIT Ta 06-
miny pedoBuH im. B.II. Kowmicapenka HAMH
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Ykpainu» i MenquuHoro neHtpy «Maru Ta tuTHHa»
(M. KuiB) mpoBemeHO IBOIIEHTPOBE TIONEpeYHe
aHAJITUYHE JAOCTipKeHHs 3 oiinku piBHIB ATIIO,
ATTT ta AOA a Takok BUSHAUEHHS KOPEJISAIIHHNX
3B’SI3KIB MK IIMMM ITOKa3HUKAMU 1 ITOKa3HUKaMU
PENpoAyKTUBHOI (DYHKIIT B 3KiHOK 3 AIT.

Kpurepii BkytoueHHs: KiHku BikoM Biz 18 10 40
pokiB; HasiBHiCTH AIT i3 HOpMaIbHOIO 200 KOMIIEH-
coBanoio dyukiieo 1113, 3 miaBuimennmu piBHIMUT
ATIIO Ta/abo ATTT, xapakTepHUMU YJIBTPa3BY-
koBuMu o3Haku AlT, eyTupeos i3 BijicyTHICTIO 3a-
MICHOI Tepariii mpenapatamMu TUPeOiJTHUX TOPMOHIB
abo crabiibHa 032 L-TUPOKCUHY He MeHIIe 3-X Mi-
CAIIiB; BIJICYTHICTh BariTHOCTI; MUCbMOBA iH(HOPMO-
BaHa 3T0J1a HA yYaCTh Y IOCJi/KEHHI.

Kpurepii BukmiodenHs: Bik MoJoxame 18 Ta
crapiie 40 pokis; BizicyTHicTh Al'T, HasiBHICTH Cy-
MYyTHIX CUCTEMHUX aBTOIMYHHUX 3aXBOPIOBaHb;
HekomTieHcOoBaHe nopymieHus dyunkiii [13; mpu-
OM IMYHOCYIIPECAHTIB; €HIOMETPio3, CUHIPOM
mepeiuacHOr0 BUCHAXKEHHS SE€YHUKIB; IMyXJIH-
HU SIEYHUKIB; BariTHICTb HA MOMEHT BKJIOYEHHS:
BIICYTHICTh NMHUCbMOBOI iH(HOPMOBAHOI 3TOAM Ha
y4acTb y MOCJiKEHH.

Y nocmipkenns Britodeno 107 kiHOK pernpo-
TYKTUBHOTO BiKY i3 miaTBepmkenum AlT Bikom Bix
18 no 40 poxiB (B cepeanbomy, 32,18+0,72 poky).
KinpkicTh eyTUpPeoiTHUX TMaIliEHTOK CTAaHOBUJIA
28 ocib, 3 rinotupeosom — 79 ocib. Yci marieHTKH
3 TIMOTUPEO30M TIPUNMaJIN TIperapaT JIeBOTUPOK-
cuHy i Oy KOMIIEHCOBaHUMU (€yTUPEOITHIMN).
Ha ¢oni npuitomy meBotupokcuny piBerb TTT
>3,0 MMO /a1 manu 36 maitieHTox.

KonTtpoabny rpymny cranoBusm 20 KiHOK BiKOM
Bix 18 110 39 pokis (cepemniii Bik 29,80+1,56 poky),
6e3 marosorii 1113 Ta IHMMUX KIIHIYHO 3HAYNMUX
3aXBOPIOBAHb.

Y BCixX 1eHTpax BUKOPUCTOBYBAIN CTAaHIAAPTU-
30BaHi MPOIEypU BEHO3HOTO 3a00pPy KPOBi HATIIE
i 1abopaTopHOro aHai3y.

Busnauenna pisuis TTIL, 8T, ATIIO, ATTT,
AMT i [TPJI mpoBoiniv METOZIOM €JIEKTPOXEMIIIO-
MineciienTHOTO iMyHoaHamizy (ECLIA) na anasmi-
saropi Cobas (Roche Diagnostics GmbH, Himeu-
YWHA) 3 BUKOPUCTAHHSM CepTU(]IKOBAHNX TeCT-
cucTeM BUPOOHUKA.

Pedepentni 3mauennst BiAoOBigaan cTanzapTam
tect-cucteM Roche Diagnostics: gt TTT — 0,27-
4,20 MM O/, Bimbroro T, —0,93-1,71 ur /a1, 1
ATIIO — <34 MO/, aois ATTT — <115 MO /ma,
st mponakTury — 3,34—26,72 ur/mi, nus AMIT —
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0,17-7,37 ur/my. 3HadeHH:, MO TEPEBUIILYBAJIN
Bigmosiani cut-off, BBaykasm mosuTUBHNMMU.

Pisenp AOA BuU3Havamm MeTosoM imMyHO(DEp-
MenTHOrO aHasuizy (ELISA) y cuposariii BeHO3HO1
KPOBi 3 BUKOPHUCTAHHSIM KOMEPIIMHUX TECT-CUCTEM
y staboparopii Cineso.

KA® BusHavyan MeTOIOM TpaHCBariHaJIbHOTO
YJIBTPAa3BYKOBOTO JIOCHI/I)KEHHSI OPraHiB MaJsoro
Tazy Ha 3-5 JeHb MeHCTpyasibHOTO 1uKiy. Ilizpa-
XYHOK aHTPaJbHUX (hOJIIKYITIB 3/1ICHIOBAIN B 060X
SEYHUKAX 3 ypaxXyBaHHSAM (OJIKYJIB iaMeTpoM
2-10 mm.

PesynbraTu Hamano gk cepezni 3Hauenns (M)
Ta iXHsI CTaHAapTHA TOXnOKa (£m), Memiana, 25%
ta 75% (xBaprtui). st BCixX KiJIbKICHUX ITapameT-
piB TIPOBE/IEHO TEpPEeBIPKY TiNOTe3W Ha TPEMET
BiIMOBIIHOCTI (haKTUYHOTO POIMOLITY JIOCHI/IKY-
BaHMX MOKAa3HUKIB MTapaMeTpaM HOPMaJIbHOTO PO3-
noxiny 3a kputepiem Illamipo-Yinka. CraTuctny-
HY BIpPOTiJIHICTbH OI[iHIOBAJIW 3a I[apaMeTPUYHUM
kputepieM CroronenTa (t). PisHutis B pesdysabrarax
BBaskasach BiporigHoto npu p<0,05. /lnsg ominkm
KOPEJIAIINHNX 3B’43KiB HeMapaMeTPUIHUI MeTO/|
Cripmena (rs). Cratrctiay 0OpoOKy JlaHUX BUKO-
HYBAJIU i3 3aCTOCYBAaHHIM IMPOTPAMHOTO 3a0e3iie-
vyennst IBM SPSS Statistics (IBM Corp., Armonk,
NY, USA), cepemoBuina CTaTUCTUYHUX OOYMC-
gerb R (R Foundation for Statistical Computing,
Vienna, Austria) ta MedCalc (MedCalc Software
Ltd, Ostend, Belgium).

[ocmipkeHHsT  TIPOBOAWJIM 3 JIOTPUMAHHIM
ocHOBHUX mnpuHIMIB Oioernkn Kousenitii Paau
€sponu 1po mpasa JoanHu i 6iomeummny (1997),
lenbcincpkoi peksapaiiii BececBiTHBOI MeAUYHOI
acolialfii Tpo eTUYHi NPUHIMINA MPOBEIEHHS Me-
JIMYHUX JIOCJ/KeHb 3a ydactio Jjimoauau (1964-
2013). Orpumana iHpopmoBaHa 3roja Bcix ocib Ha
y4acThb y IOCTi/KeHH.

PesynbraTti Ta 06rOBOpEHHSI

Y nocaimpkenns yBimao 107 xinok 3 Bepudiko-
BanuM AlT, Bikom Biz 18 10 40 pokiB (cepemriii Bik
cranoBuB 32,18+0,72 poky).

Ha mepmiomy erari mpoBejieHO BUBYEHHS I10-
kasznukis Tupeoianoro cratycy (TTI, BT,, ATIIO,
ATTT) y xinok 3 AIT (TaGmums 1).

SIK BUIHO 3 IaHKX, TIpeCTaBIeHnX y Tabuii 1,
o6’em I3 y rpymi AIT He BimpisHsiBcst Bim mo-
KazHUKa KOHTPOJIbHOI rpynu. Y marientok 3 AIT
BifgHavanucs Buili 3Hadedus TTT 3a BigcyTHOCTI
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Ta6nuua 1. [1oKa3HVKK TPEOI[HOrO CTaTyCy B XKiHOK 3 AlT

Table 1. Thyroid status parameters in women with autoimmune thyroiditis

MokasHukK KoHTponbHa rpyna AIT
Parameters Control group AIT

(n=20) (n=107)

Me IQR M£m Me IQR M£m
O6'em L3, v’ 12,30 12,4740,60 10,8 12,25+1,41
Thyroid volume, cm? [11,30; 13,30] [8,20;5,11]
TTr, mOn/n 1,59 1,69+0,19 2,50 331+0,51%
Thyroid-stimulating hormone, mIU/L [1,24; 2,09] [1,58;4,35]
BT, Nr/an 1,21 1,32+0,16 1,20 1,22+0,04
Free thyroxine, pg/dL [0,99;1,58] [0,98;1,40]
ATNO, Op/mn 6,15 5,68+0,49 261,7% 324,08+42,40%
Thyroid peroxidase antibody, IU/mL (4,83;7,73] [133,50; 550,00]
ATTT, Op/mn 2,65 2,32+0,31 24* 47,49+10,20*
Thyroglobulin antibody, IU/mL [1,90; 3,10] [0,90; 67,001

[Toumimea. *— p<0,05 NOPiBHAHO 3 NOKA3HUKAMU KOHMPOJLHOT 2pynu.

Note. * — p<0.05 compared with the control group.

CTaTUCTUYHO 3HAYYIUX MIKTPYIOBUX BiJIMiHHOC-
Teil 3a pisHem BT ,. Baxuso, mo nigsuienns pis-
Hst TTT 36epiranocst HaBiTh TOIPH Te, 1[0 HAI[IEHT-
KU MaJii €yTHPeo3 a60 KOMITIEHCOBAHUT TIOTHPEO3

Tabnuus 2. Moka3HuKmM oBapianbHoro pesepsy Ta AOA B kiHOK 3 AIT (M+m)

Table 2. Ovarian reserve parameters and anti-ovarian antibodies in
women with autoimmune thyroiditis (M+m)

. . - . MokasHukK KoHTponbHa AIT
Ha ¢oHi 3amicHOI Teparii JieBoTupokcuHom. Haii- Parameters rpyna AIT
GisTbIn BUpasKeHi BiAMIHHOCTI OYiKyBaHO CTOCYBa- Controlgroup  (n=107)
JINCS PIBHS aHTAUTUPEOITHUX AHTUTII: MTOKA3HUKHU (n=20)
ATTIO ta ATTT y rpymi AIT 6ysnu cyrreBo BUIn- AOA, O/ 4,46+0,63 11,49+0,88*
MU 32 MOKa3HUK KOHTPOJIbHOI rpynu (auB. TaduI. 1), Anti-ovarian antibodies, IU/mL
110 BifloOpakae aKTUBHICTH aBTOIMYHHOTO TIPOIECY AME. HE/M 9964018 9684061
B marienTok 3 AIT. p Anti-Millerian hormone, ng/mL

Hacrtymnnaum etanom nociizkenHs 0yJa0 BUBYEH-

Y . 8 ® . Y . MNP, Hr/mn 13,00+1,79 19,84+1,72%
HS TIOKa3HWKIB PEMPOAYKTUBHOI (DYHKITII B KiHOK Prolactin, ng/mL
3 AIT, 30kpema MapkepiB 0BapiaJTbHOTO Pe3epBy Ta '

KA®, n 5,45+0,69 6,99+0,69

AOA (tabauis 2).

Bceranosieno, o piserb AOA B rpymi AIT 6yB
BipOTiIHO BUIIUM ITOPIiBHAHO 3 KOHTPOJIBHOIO TPY-
noio; anajoriyno B marieaTok 3 AIT crocrepira-
JIOCd CTATUCTUYHO 3HAYYIle IiIBUIIEHHS PiBHS
[TPJI. ITixgBunieHHsT piBHA TPOJIAKTUHY B KIHOK 3
AIT moske 6yTH 3yMOBJIeHe KiJbkoMa matodisio-
JIOTIYHUMU MexaHi3MaMu. 30KpeMa, HaBiThb TpHU
CyOKJIIHIYHOMY 3HMKEHHI TUpPeoinHol QyHKII
MiIBUIIYETHCST  MPOJAYKILiA  TUPEOTPOIIiH-pUITi-
3UHT-TOPMOHY, AKWH, MOPS i3 CTUMYJISIIEO Cce-
kperttii TTI, akTuBye€ i cexpertito MpoJakTUHY JaK-
torpodamu rinodiza. Kpim Toro, aBroimyHHUN
IIpoIlec CyIPOBO/IKYETHCS 3MiHAMU IIUTOKIHOBOTO
npoisio, 1Mo MoOKe BITMBATH Ha TiOTaJaMoO-Ti-

Antral follicle count, n

[pumimka. * — p<0,05 NOPIBHAHO 3 NOKA3HUKAMU KOHMPOLHOI 2pyNu.

Note. * — p<0.05 compared with the control group.

nogizapHy peryJsdAiiio Ta CUpusITH TOMIpHIH Ti-
neprposaktuaemii [20].

Bonnouac mokasaukun AMI' y rpymax cyTTeBO
He BiapisusBcs. Xova Kiibkicts KAD y xinok 3
AIT Gysia zemio BUINOIO, MisKIPYIIOBa Pi3HUIS HE
focsiraia CTaTUCTUYHOT 3HauymocTi (uB. TabJr. 2).
OTpumaHi pe3yJibTaTH CBiT4aTh PO MOKJIUBY aco-
IiaIfifo TUPEOITHOI aBTOIMYHHOCTI 3 TiIBUTIICHHSIM
IMYHOJIOTIYHUX MapKepiB ypasKeHHSI SIEYHUKIB Ta
3MiHaM# TOPMOHAJIBHOTO TTPOdIJTIO.
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HacTymaum eTarnom gociazkeHHs 6yJ10 BUBUEH-
Hs Kopensmiitaux 38’g3KiB Mixk ATTIO Ta mapamer-
paMu TUPEOIJTHOTO CTaTyCy i MapKepaMu oBapiajib-
HOro pe3epsy. /11 11b0T0 TPOBEIEHO KOPEeJAIi TN
ananiz Mixk piBneM ATIIO Ta mokasumkamu TTT,
BT, o6’emom 1113, a takox piBHsiMu AOA, AMT i
[TPJT (tabmuns 3).

Tabnuusa 3. KopenauiiiHi B3aemo3s'a3kum Mix pisHem ATINO Ta nokasHuKa-
MU TYPEOIAHOrO CTaTyCy i PenpoayKTUBHOI GYHKLT B »KiHOK 3 AT

Table 3. Correlations between TPO antibody levels and thyroid status
parameters and reproductive function parameters in women with
autoimmune thyroiditis

Moka3sHuk n r P
Parameters

Ob'em L3, cv® 26 0,29 0,14
Thyroid volume, cm?

TTr, mOn/n 52 04 0,002
Thyroid-stimulating hormone, mIU/L

BT, nr/an 51 -0,11 0,40
Free thyroxine, pg/dL

AOA, Oa/n 53 0,11 0,40
Anti-ovarian antibodies, IU/mL

AMT, Hr/Mn 52 0,12 0,36
Anti-Mllerian hormone, ng/mL

[TPJ1, Hr/Mn 46 0,13 0,35

Prolactin, ng/mL

[pumimka. n — KineKicme nap cnocmepexeHs, I — KoegiuieHm kopenayil

Chipmera; p — pigeHb Cmamucmuy4HoI 3Ha4ywocmi.

Note. n — number of pairs of observations; r — Spearman’s correlation
coefficient; p — level of statistical significance.

Y xinok 3 AIT BusABIEHO CTATUCTUYHO 3HAUY-
MU TOMIpHUN TIPSIMUN  KOPEJIIINHUN 3B SI30K
Mmixk piBaeM ATIIO i TTT, mo cBiguuTh TPO acorti-
aiito GiIBIIOT AaKTMBHOCTI aBTOIMYHHOTO MPOIIECY
3 MiIBUMIEHHAM THUPEOTPOITHOI CTUMYJIAIT (JIUB.
tabJ1. 3). BoaHouac, KopesisiiitHi 38’ I3K1 MixK piB-
nem ATTIO Ta o6’emom 1113, 8T, ITPJI, AMI'i AOA
Oy CTATUCTUYHO HE3HAYYIIUMHU.

BpaxoBytounm BusABJeHe TIABUIEHHS PiB-
Hsa AOA B xkinok 3 AIT, nomanbimii anasia 6yJio
CIPSIMOBAHO HA OIIHKY MOKJIUBUX KOPEJAIIHHUX
B3AEMO3B’SI3KIB MiK I[UM MapKepPOM Ta MMOKa3HUKa-
Mmu perrpoayktuBHOi pynkiii — AMI, KAD, ITPJTy
xiHoK 3 AIT (Tabuus 4).

Y xinok 3 AIT He BUSBI€HO CTATUCTUIHO 3HA-
YYMIUX KOPEJSIINHNX B3aEMO3B SI3KIB MiK PiBHEM
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Tabnuua 4. KopenAuiiiHi B3aemo3s'a3km Mixk pisHem AOA i NoKasHMKamu
penpoayKTnBHoT GyHKLUIT (AMI, KA®, IPIT) B xiHoK 3 AIT
Table 4. Correlations between the level of anti-ovarian antibodies (AOAb)

and indicators of reproductive function (AMH, AFC, prolactin) in women
with autoimmune thyroiditis

MokasHuK n r p
Parameters

AMT, Hr/mn 54 -0,077 0,58
Anti-Mllerian hormone, ng/mL

NP, Hr/mn 49 -0,037 0,79
Prolactin, ng/mL

KA®, KinbKicTb 53 -0,073 0,60

Antral follicle count, n

[lpumimka. n — Kinekicme nap cnocmepexers; I — KoegiuieHm kopenauir
Chipmera; p — pieeHb Cmamucmuy4Hol 3Ha4ywocmi.

Note. n — number of pairs of observations; r — Spearman’s correlation
coefficient; p — level of statistical significance.

AOA Ta OCHOBHMMW TMOKa3HUKAaMU PENPOIyKTUB-
noi ¢yunkiii — I[TPJI, AMT i KAD (p>0,05) (aus.
TabJ1. 4). BusBiieni kopesiiitai koeditieHTr Maan
HeraTUBHUI HAIPSIMOK, OJJHAK He JIOCSATaIN PiBHS
CTaTUCTUYHOI 3HAUYIIOCTI, IO MOKe CBITYUTH TTPO
BIJICYTHICTH TIpssMoOro BIiuBy piBHA AOA Ha map-
Kepu OBapiaJbHOTO pe3epBY Ta MPOJAKTUHEMIIO B
JIOCJTJIZKYBaHIN TPyTIi.

JlomaTkoBo OyJI0O TPOBEIEHO KOPEIAIHHIIT
aHaJi3 MiXk BikoMm mamieHTok i piBHeM AOA Tta
BCTAHOBJICHO HASIBHICTb MO3UTUBHOTO KOPEJSIiii-
HOTO 3B'I3Ky MiX ImMMHu mnokazHukamu (r=0,44;
p=0,0006). Ile cBiunUTH TIPO 3POCTAHHS TTOKA3HUKA
OAO 3 BiKOM, 1[0 MOKE IOTEHIITHO BigoOpasKa-
TU TIOCUJIEHHSI aBTOIMYHHUX IIPOIIECIB, SKi 37aTHI
BIJTMBATH HAa (DYHKIIOHAJIBHUN CTaH SIEYHUKIB Ta
acolliIoBaTUCA 31 3HUKEHHSAM 0BapiajbHOTO pe3ep-
BY.

OtpumaHi pe3yJbTaT BiMOBIAAIOTh CyYaCHUM
yaByeHHsaM 11po AOA, ik MapKep MUPHIOTO aBTO-
IMYHHOTO TIPOIIeCY, a He MPSIMOTO JIHIHHOTO TTOKa3-
HUKa OBapiaJbHOIO pe3epBY. Y HU3Il OIJISI0BUX
POGIT Ta KJIIHIYHKUX JOCIKEeHb TI0Ka3aHo, 1m0 AOA
YacTO BUSBJIAIOTHCS B MAIIEHTOK 13 TIepea9acHOI0
SIEYHIKOBOIO HEIOCTATHICTIO Ta OE3TLTiIAM, TTPH-
YOMY Y4acTOTa iX BUSIBJIEHHS ITPU aBTOIMYHHOMY Tie-
peryacHOMY BUCHaXKeHHi sieunukiB csarae 30—-70 %
BunazkiB [21]. BogHouac aBTOpM MiIKPECTIOIOTH
3HAUHYy TeTepoTeHHICTh MeTo/iB Bu3HaueHHS AOA
Ta Bi/ICYTHICTb YiTKOI KOPEJISAIil MizK TUTPOM aHTH-
TiJI i CTyIIeHEeM 3HUIKEHHST OBapiaJibHOTO PE3EPBY.
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Po6otu, mnpucBsdeHi KiHKaM, $IKi IIPOXOASTbH
nporpamu /[ PT, nemoncTpyiots 38’130k AOA i3 110-
raHOI0 OBapiaJbHOIO Bi/IMOBI/I/IIO Ta BUIOIO YaCTO-
TOI0 HEBJIATUX IIUKJIIB CTUMYJIAIII], ajie 11ell 3B’ 130K
He 3aBXKAM € cTabiIbHUM 111010 6a3aJbHUX PIBHIB
AMT uyu OCT [22]. OTpumani pe3ysbraTu y3ro-
JUKYIOTBCST 3 HAITMMU JlaHuMu: y skiHoK 3 AIT i 36e-
pesxxenoto ¢epruibHicTio AOA He acollifoBaanucs
3 AMI ta DCI, xoua BizgzHavyasach TEHAEHI 0
sBopoTHOTO 3B’s13Ky 3 DCI. Tle Mmoxe BimoOpakaTu
PaHHI CTa/lil IMyHHOTO BIUINBY Ha SIEUHUKH, STKi 111€
He TTPOSIBAAIOTHCS KJITHIYHO 3HAYYIIIUM BUCHAKEH-
HAM QOJTIKYISTPHOTO TIYJTY.

Y mpoBeseHoMy TOCIKEHHI BCTAHOBJIEHO, 1110 B
xiHok 3 AIT piserrb AOA 6yB GisibIn Hizk B/Biui OiJib-
HIMM TIOPIBHAHO 3 KOHTPOJIBHOIO TPYIIOIO, 1[0 MOXKe
CBITYUTHU TIPO CUCTEMHUH XapaKTep aBTOIMYHHOTO
1poliecy i3 3aJlyu4eHHSIM PElpOIyKTUBHOI CUCTEMH.
[Tligsumenns AOA moTeHIINHO BigoGpakae iMyHO-
JIOTIUHE YpasKeHHSI TKAaHUHU SEYHUKIB 1 MOJKE acoIli-
I0BaTHCh 31 3HIKEHHSIM OBapiaJIbHOTO pe3epBy abo
nopytieHHsM dostikyorenedy. OTpuMani Jani 1mi-
TBEPKYIOTh JIOIJIbHICTD OI[IHKA aBTOIMYHHUX Map-
KepiB y skiHOK 3 AI'T mpu HasgBHOCTI PeTTPOYKTUBHIX
MOPYIIEHb Ta TTOTPEOYIOTh TOMAIBIINX OCIIPKEHD
1T yTOYHEeHHST KTiHiYHOTO 3HaYeHHsT AOA.

BusiBnennii nosutusHuil 38’5130k Mixk AOA Ta
BIKOM TaKOX MITPUMYETbCI JIiTEPATYPHUMU Jla-
HUMU: Y JOCJIJPKEHHSIX 32 Y4acTIO IallilEHTOK i3
MyXJUHAMU SEYHUKIB 4aCTOTa CEPOIMO3UTUBHOCTI
3a AOA 3pocTtasa 3 BiKOM, 1[0 iHTEPIIPETYBATHU K
HaKOIIMYeHHS aBTOIMYHHUX peaklliil y Mipy cTapin-
HST PEMPOAYKTUBHOI CUCTEMH. Y OiJIBII ITHPOKOMY
KOHTEKCTI BiZIOMO, 1110 aBTOIMYHHI TTPOIleCcH, BKJITOY-
HO 3 aBTOIMYHHUM ypPaKeHHAM SIEYHUKIB, MOXKYTh
MaHiectyBaTH Biji ybeprary 10 IepruMeHOTay3H,
MPUYOMY PU3UK TepedacHOTO BUCHAKEHHS S€4-
HukiB Ha Ty AIT 3pocrae 3 Bikom [23]. Hamri pe-
3yJIBTAaTU CBiYaTh, 10 B TpyMi kiHOK 3 AIT AOA
yacrille BUSBJISIOTHCS caMe B CTapIINX MalliEHTOK,
1[0 MOJKe BiZI0OpaskaTH KyMYJISIII0 TpUrepis (Xpo-
HiyHe 3ananenss, tpuBamictb AlT, ropmonambhi
3MIiHU TIEPUMEHOTIAY3N ).

Y nocaimxenni He BusBieHo kopesditii AOA ta
turpamu ATIIO/ATTT, TTT un o6’emom 1113. Ile
Y3TOJ/DKYETBCA 3 JAaHUMU 1IPO Te, 110 TUPEOIHI Ta
oBapiasbHi aBTOAHTUTIJIA MOXKYTb CITIIBICHYBaTU B
OJIHIET MAIIEHTKH, ajie BijloOpaskatoTh Pi3Hi BEKTO-
pu opra”ocrenudiuHoi iMyHHOI BiZ[TIOBI/I.

Y poborax, nmpucBsiueHUX B3aeM0O3B’si3ky AIT
Ta oBapiabHOI (PYHKIIi1, TOKA3aHO MiJBUIIEHY Yac-

toty AIT cepen iHOK i3 TOpyTIeHHAMU (HEPTUITH-
HOCTI, ajie Pe3yJbTaT MO0 BIJIUBY TUPEOITHUX
AHTUTLJI Ha KiJIbKICHI MapKepW OBapiaJbHOIO pe-
3epBy (AMI, KAD, OCT') 3amumniaioThest cyrnepey-
quBuMU [24]. YactuHa AOCTi/ZKeHb He BUSBIISE
sumkenuss AMI y xinok 3 AIT npu 36epeskeHiit
eyTUPeOiIHii (DYHKITIT, IO Y3TOMKYETHCS 3 BiICYT-
HiCTIO B Hac cyTTeBuX Kopessaiiit AOA 3 AMT.

3 iH110T0 OOKY, YMCJIEHH] JOCIIKEHHS T ATBEp-
JUKYI0Th, 0 AMI' € Giiblil 4yTJNBUM MapKepoM
oBapianbHOoro pesepBy, Hizxk DCI, i 3HIKYETHCS
3a/I0BTO 10 MaHidecTallil KJIiHITHOTO TIepeadyacHo-
rO BUCHA)KEHHS s€UHUKIB [25]. BincyTHicTp y Ha-
oMy nocaikensi 38°a3ky AOA 3 AMI na doni
HOPMaJIbHUX 3HAYeHb OCTAHHBOT'O CBITYUTB TIPO Te,
10 B OiJBLIOCTI HALIEHTOK aBTOIMYHHUII IIPOIIeC
1e He MPU3BIB JI0 iCTOTHOTO BUCHAKEHHS (DOJTiKY-
JIIpHOTO pe3epBy. L1le y3ro/KyeTbCs 3 KOHIIETITE
«(yHKITIOHATTBHOTO OBapiasibHOTO pe3epBy»: AOA
MOXKYTh BifloGpaskaT iMyHHY HAIpPyTy, sSIKa TiJib-
KU MOTEHIITHO 3/1aTHA BIJIMHYTH HA KUIBKICTb Ta
AKICTh (DOJIKYJIB, ajle He 000B’I3KOBO Peali3yeTh-
cs1 B HAMOJIVDK il TIepCTIEKTHBI.

Takvm 4YKMHOM, OTPHUMAaHi pe3yJbTaTh IOKa3y-
10Th, 1110 AOA B kiHoK 3 AIT gacTiie BUABIAIOTHCSI
B CTapIIIOMY Billi, TPOTe He JeMOHCTPYIOTh YiTKUX
KOPeJIAIiil 3 OCHOBHUMM TOPMOHAJIbHUMU MapKe-
pamu oBapianbHoro pesepBy (AMI, DCI, moTeini-
3yI0UMI TOPMOH, €CTPa/IioJl) Y1 aKTUBHICTIO TUPEO-
ingHoro asroimyHirtety. Ile y3rokyerbes 3 Jitepa-
TypHUMHU JaHUMU, Jile AOA po3ryIsaatoTh pajie K
MapKep reHepasizoBaHOl aBTOIMYHHOI CXUJIBHOCTI,
a He gK 130JIbOBaHU IHAMKATOP OBapiajibHOI HEJI0-
CTATHOCTI. ¥ KJIHIYHIN MPaKTUIl 1e 03HAYAE, IO
susiiernst AOA y kinok 3 AIT morpebye muHamiy-
HOTO CIIOCTEPEKEHHSI Ta, 3a HEOOXiHOCTI, OLIHKI
oBapiasnbroi dynkitii (AMI, KAD, kniniuna dep-
TUJIBHICTD, BIIIOBI/Ib HA CTUMYJIAIIIO), aje came
110 co0i He € CHHOHIMOM 3HUKEHOTO 0BapiajbHOrO

pe3epBy.
Bucuosku

1. ¥V :kiHOK 3 aBTOIMYHHUM TUPEOIIUTOM PiBEHb
AHTHOBApPiaJIbHUX AHTHUTLI OYB BIPOTiAHO BUIIUM
MOPIBHSIHO 3 KOHTPOJIbHOWO rpymoo (p<0,05), 1o
CBIIYUTDH MPO CUCTEMHUU XapaKTep aBTOIMyHHOTO
poliecy i3 3ay4eHHsIM PerpoyKTUBHOI CUCTEMH.

2. Y TmaImieHToKk 3 aBTOIMyHHUM THUPEOITUTOM
Bi/I3HAYAJI0CS] CTATUCTUYHO 3HAUYIlle I1iABUIIICHHS
PiBHSI TPOJIAKTUHY TTOPIBHSHO 3 KOHTPOJILHOIO I'PY-
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moio (p<0,05), 10 MOXKe CBIYUTH PO B3AEMOJIIIO
TUPEOIHOI BiCi 3 IPOJIAKTUHOM.

3. Y rpyti )KiHOK 3 aBTOIMYHHUM THUPEOiTUTOM

He BUSBJIEHO BIPOTITHUX KOPEJAIid MiX piBHEM
AHTHUOBApiaJlbHUX AHTUTIJI Ta IOKa3HMKAMU OBa-
piasbHOTO pe3epBy (AHTUMIOJJIEPOBUM FOPMOHOM,
KIJIBKICTIO QaHTPAJIBHUX (DOJIIKYJTIB) 1 TPOJIAKTUHOM,
IO CBiTYUTH MTPO BiZICYTHICTD MPSMOTO 3B SI3KY MiXK
TUTPOM AHTUOBAPIAIbHUX AHTUTIJ 1 3HWKEHHIM
0BapiaJibHOTO PE3EPBY.

4. He BcTanoBJIeHO BipOTiIHUX KOPEJSIii MixK

piBHEM aHTUTIJI 10 TUPEOTIEPOKCHUIA3U Ta TOKA3HU-
KaM¥ ITPOJIAKTUHY, aHTUMIOJIJIEPOBOTO TOPMOHY i
anTroBapiagbHuxX aHTUTLI (P>0,05).

10.

11.

12.
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Crucok ckopoyeHb

A3III3 — aBTOiMyHHI 3aXBOPIOBAHHS MIMTONIOAIOHOI 3271031
AIT — aBToiMyHHUH THPEOiTUT

AMT — aaTrMIoNIEPiB TOPMOH

AOA — anTroBapiabHi aHTUTITA

ATTIO — anTuTiNA 10 THPEOIAHOI TTEPOKCUAA3N
ATTT — anTuTisia 10 THPEOTIOOYTiHY

BT, — BibHMii THPOKCUH

APT — nomomizkHi penpoayKTUBHI TEXHOJIOTIT
KA®D — xinbKicTb anTpasibHuX HOJIKYIIiB
IIPJI — mponakTux

TTT — TupeorporHMii rOpMOH

DCT - GosiKyIOCTUMYTOIOUNIT TOPMOH

I3 — nmronoxibna 3amo3a
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ANTI-OVARIAN AND ANTITHYROID
ANTIBODIES IN WOMEN WITH AUTOIMMUNE
THYROIDITIS: CLINICAL ASSOCIATIONS AND
HORMONAL CORRELATIONS

Yu.V. Buldygina’, Yu.l. Beliakova', M.M. Vatsyk?,
H.M. Terekhova'

'State Institution «V.P. Komisarenko Institute of Endocrinology and
Metabolism of the NAMS of Ukraine»

’Medical center «Mother and Child»

Abstract. Autoimmune thyroiditis is often associated with sys-
temic immune dysregulation that may potentially affect reproduc-
tive function. The aim of this study was to evaluate the levels of
thyroid peroxidase antibodies (TPOADb), thyroglobulin antibodies
(TgAb), and anti-ovarian antibodies (AOA) in women with autoim-
mune thyroiditis, as well as to investigate the impact of antithyroid
and anti-ovarian antibodies on reproductive function parameters,
including anti-Mullerian hormone (AMH), antral follicle count (AFC),
and prolactin levels. Material and methods. This two-center ana-
lytical study included 107 women with autoimmune thyroiditis and
20 women of control group. Serum levels of TPOADb, TgAb, AOA,
thyroid-stimulating hormone (TSH), free thyroxine (fT4), AMH, and
prolactin were measured, and the antral follicle count was assessed.
Results. Women with autoimmune thyroiditis demonstrated sig-
nificantly higher AOA levels compared with controls (11.49+0.88
vs 4.46+0.63 U/L; p<0.05), along with elevated prolactin concentra-
tions (19.84+1.72 vs 13.00+1.79 ng/mL; p<0.05). AMH and CAF levels
did not differ statistically significantly between groups. Correlation
analysis revealed a positive association between AOA levels and
age. No significant correlations were found between AOA and AMH,
CAF, or PRL, as well as between AOA and thyroid status parameters.
No significant correlations were found between the levels of ATP
and PRL, AMH and AOA (p>0.05). Conclusion. In women with AIT,
the level of AOA significantly exceeded that of the control group
(p<0.05), which indicates the systemic nature of the autoimmune
process with the involvement of the reproductive system. Patients
with autoimmune thyroiditis also showed a statistically significant
increase in PRL levels compared to the control group (p<0.05). No
significant correlations were found between the level of anti-ovar-
ian antibody and markers of ovarian reserve (AMH, AFC) and PRL,
which indicates the absence of a direct relationship between the
titer of anti-ovarian antibodies and a decrease in ovarian reserve.
No significant correlations were identified between the level ATPO
and PRL, AMH and AFC.

Keywords: autoimmune thyroiditis, anti-ovarian antibodies, thy-
roid peroxidase antibodies, thyroglobulin antibodies, ovarian re-
serve, anti-Mullerian hormone, prolactin.
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[lopiBHANbHA XapaKTepucTuKa
MapKepIB 3ananeHHaA npu
BrIepLLUe AlarHOCTOBAHOMY
LlyKpoBomy Aiabeti 2-ro

Tuny, Alabeti B aHamHes3|

Ta npefiabeti B naLeHTIs,
rocnitanizosanux 13 COVID-19

Opecbknii HauioHanbHUl MeANYHUIA yHiBEpCUTET

Pestome. Llykposwii fiabet 2-ro Tuny (LI12) 3anmwaeTbca oAHie0 3 HanowmpeHilwvx HeiHbekLiiiHmx xBopob y caiTi. Cepep
nauienTis, rocnitanizosanux i3 COVID-19 crocTepiraeTbCa BICOKa YacTka rineprnikemii ado L2 B aHamHesi (L12A), wo nigsun-
L€ pU3KK TAXKKOrO nepediry iHQeKLUi Ta po3BITKY yCKnaaHeHb. MauienTn i3 snepue aiarHoctosanum L2 (BAL/2) noTpeby-
10Tb 0COONMBOI yBar, AK rpyna HaBuMLLOrO PU3MKY 3HAYHOMO NOTipLIEHHA CTaHy Ta eTanbHOCTI. MeToro Lboro AoChiaKeHHs
6yno ouUiHNTK piBeHb MapKepis 3ananeHHs B nauieHTis i3 COVID-19, aki many BALA2 un HassHwin LIJ2A un npepniabeT ().
Marepian i meTogu. PeTpocnekTaHo 6yno suByYeHo 2030 MEANYHIMX KapPTOK NaLlieHTiB, rocniTanizoBaHmx i3 COVID-19, 3 Aknx
150 KapTOK NpoaHani3oBaHi 6inbLL AeTanbHO. AHanizyBanuca Bik, CTaTb, Bara, iHAeKC macy Tina (IMT), apTepianbHult Tuck. [lo-
CimKyBanM pesynbTaTi 6aratopasosmx BAMIPIB ITOKO3M KPOBI HaTLLiecepLie, NOKa3HMK rikosaHoro remornobity (HbA1c), ke-
TOHOBWX TiN, pH kposi, bikapboHaty HCO3, C-peaktusHoro 6inka (CPB), [-anvepy, deputHy, NpoKanbLUMTOHIHY, KpeaTuHiHy,
nakTataerigporenasu (JI41). Pesynbratu. 3 2030 rocnitanizoBaHux nauieHTis 253 (12,46%) nauieHta manu LI2A, 34 (1,68%)
nauieqTa manv BOLA2, we 13 (0,64%) nauienTis — MN[. Cepen nauienTis i3 BALA2 45,00% 6ynv monogue 60 poKiB, i3 HWX
20,58% — monoguwe 50 poki. BuAneHo TeHaeHUito A0 BULLOI YacTOTU YCKNA[HEHb, NMOB'A3aHNX 3 OCHOBHUM 3aXBOPIOBAH-
HAM Ha COVID-19, y nauienTis i3 BALUA2 nopisHAHO 3 nauientamn 3 T 1a UA2A: roctpuii pecnipaTopHuil AuCTpec-CUHAPOM
(26,47% npotn 15,38% Ta 17,48%, p=0,330), CMHAPOM noAiopraHHoi HefocTaTHOCTI (14,71% npoTn 7,69% Ta 8,74%, p=0,336),
cencuc (2,94% npotn 0% Ta 7,77%, p=0,451). MakcmanbHi MeiaHHi piBHi FIOKO3W B CTalioHapi Oyau 3HaYHO BULMMU B
nauienTis i3 BALO2 nopisHaro 3 NI 1a L2A (p=0,048). CTaTUCTNUHO 3HauyLwa pisHMUA Mix nauieHTamu 3 BOLO2 i LUA2A cTo-
CyBanaca pieHiB deputnHy (985,2[503,0-1373,0] npotn 517,05[248,75-986,50], p=0,003) i JIA (420[295-513] npotn 288[235-
430], p=0,003). He B/ABAEHO CTAaTUCTUUHO 3HAYYLLMX BIMIHHOCTEN MiX MeaiaHHMM piBHAMY B nauienTis i3 BALA2 i L2A no
CPB (103,94[58,45-160,84] npotu 86,17[32,94-165,78], p=0,29) Ta A-ammepy (1,02[0,66-3,62] npotu 0,95[0,51-2,25], p=0,05). ¥
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20,59% naujienTis i3 BAL2 nig yac rocnitanisaLii BuasneHni giabetnunmnii ketoaumaos (JKA), Wo 3HauHo BULLE NOKa3HUKa B
nauienTis i3 LJI2A. BucHoBku. YacTka BJILIJ12 cepen rocnitanizoBaHyix nauieHTis ctaHosuna 1,68%. Mauientn 3 BALUA2 manu
BULLi PiBHI rNikeMil, MapKepiB 3ananeHHs Ta YWKoKeHHs TKaHuH (CPB, deputuH, [-aumep, JIAT) Ta TeHAeHLi0 40 YacTiloro

po3BuTKy JIKA Hix nauientn 3 LA2A.

KniouoBi cnoBa: LiyKposuit aiabeT 2-ro Tuny, Bnepuie AiarHOCTOBAHMIA LyKPOBWA AiabeT 2-ro Tviny, MapKepy 3ananeHHs,

COVID-19.

Opniero 3 rnobambHUX TPOOJIEM  OXOPOHU
310poB’st GaraThox kpain € I[J[2, sxuii crBOpioe
3HAUHUM TATAp SK U1 TPOMAJCBKOTO 3/I0pOB’,
TaK i /IS COIiaJIbHO-eKOHOMIUHOTO PO3BUTKY. 3a
omninkamu MiskHapoaHOI (hezmepartii giabeTy momm-
peHicTh XBOpoOU B €BPONENCHKOMY PETiOHI CTaHO-
B0 9,8%, kimbkicTh nopociux i3 IJ] y 2024 porti
cKJ1as10 65,6 MJTH, Ta TIPOTHO3YETHCS 3POCTAHHST ITHX
noka3HukiB Ha 10% mo 2050 poky [1]. ¥ 43% no-
pocanx, ki kuByTh i3 11J] (252 mimbiionu ocib),
JliarHO3 He BCTaHOBJIEHO [1].

[IIBuke  pPO3MOBCIO/KEHHA  KOPOHABIpycCy
SARS-CoV-2 wnanpukinii 2019 poky mnpussesno
1o rnobanprol mangemii COVID-19. Tocmitasnizo-
BaHi MAI[lEHTH 3 TSKKUM IOCTPUM PeclipaTOpHUM
3aXBOPIOBAHHAM 1 TO3WUTHUBHUM PE3yJBTaTOM Ha
COVID-19 manu BHCOKY YacTKy Timepririkemii abo
I1/12 cepen nmamienTiB [2, 3]. ¥ nocaipkeHHAX 110-
BiZIOMJISIZIOCH TIPO MiJIBULIIEHUN PU3UK CMEPTHOC-
Ti rocmitanizoBanux naiientis i3 COVID-19, axi
masu [1J] paninie un HeNOAaBHO JiarHOCTOBAHUN
IIJT [4]. ¥ GaraThox poGoTax TOKasaHo, 110 B Ia-
mienTis i3 I1/[ cnoctepiraeTbcs HaliBuIa Cripuii-
HATIUBICTD 710 Bipycy SARS-CoV-2, Baxuuii kJi-
HiYHUI 1epebir iHdeKIii Ta cepio3HIIINI TPOTHOS.
Onnax, ve tisibku [1/] miiBUIIY€ pU3UK TSIKKOTO TIe-
pebiry indexriiitnol xBopobu, a it cam Bipyc SARS-
CoV-2 moxe BuUKJIMKATH rinmepriikemito [5]. Haii-
BUIINI PUBKK BasKKOTO 1epebiry Ta CMepTHOCTI BiJl
COVID-19 nokasanuii y marieHTiB i3 HENO1aBHO
niarnoctoBanum LU/ [6]. ITig wac rocmitamnizarii B
TaKUX MaIfi€eHTiB YacTillle CIIOCTepirajn 3Ha4He To-
TipIIEHHST CTaHy /10 KPUTUYHOTO, Hi3K y TOCIiTai-
3oBanux naiientis i3 I1/] B anamuesi (52,6% mpotu
20,9%, p=0,018) [7].

[Ipore, HEeOCTATHBO AOCHIIXKEHD MO0 KJiHIU-
HOro mepebiry Ta ocobauBocTeil 6ioXiMIYHKMX TO-
Ka3HUKIB 3armaisbHOTO Tpottecy BJII1/12 B martienTin
i3 COVID-19 y rocTpomy niepio/ii HOPiBHSIHO i3 B3ke
vagsHuM 11/[2 Ta TT1/] y Takux naiientis. He 30Bcim
BU3HAUYEHWN B3aEMO3B’I30K MiXK PIBHEM TJIIOKO3H,
HbA ¢, mokasHuKamu 3aaIbHOTO TPOIECy B Talli-

cuTiB rocritanizosanux i3 COVID-19 ta neroas-
no sugsiennm LI/, IT/] ta I1/I2A 3 pisaum IMT.

Merow nocaijkenns Oyso mpoaHasmizyBaTh
Mapkepu 3amnajenns B naimientis i3 COVID-19, axi
masn B/IIT/I2 abo icuyiounii [I/I2A a6o I1/I.

Marepian i MmeToau

byno mpoBeseHo perpocreKTHBHE BUBYEHHS
2030 MeauYHUX KapTOK TOCHITalIi30BaHUX /IOPOC-
qux narientiB i3 COVID-19 3 6epesust 2020 o Ge-
pesenb 2024 poky no Meguunoro Jomy «Odrex»
(M. Opeca). 3 nux 253 mnarientu mamu I[J[2A
(12,46%), 34 nanientn maan B2 (1,68%), e
13 narientis — I1/1 (0,64%). Ilicist BUKIIOUEHHS
icropiit XBopoO i3 HEITOBHUMU JJAHUMU PE3yJIbTaTiB
00CTeKeHHS, I PeTeIbHOTO aHaJi3yBaHHs Bii-
6pano 150 MearMuHUX KapToOK. Y JOCIKeHHS OYJII0
BKJIIOUEHO 75 kiHok (50%) ta 75 vososikiB (50%).
Jlis BUSBJIEHHS Ta TOPIBHSHHS KJIHIKO-1a00pa-
TOPHUX OCOOJIMBOCTEN MiK rOCITAIi30BaHUMU T1a-
mieatamu i3 [I/[2A (camocTiiiHe TOBiiOMJIEHHS TIa-
mieraToM 1po piarnos 11/12 Ta npuiimMans JIiKiB, 110
3HIZKYIOTH TJTIOKO3Y KpOBi), martientamu 3 BJI11/]2
(rmokosa Haritecepie =7,0 mmosb/i1 a6o HbAlc
>6,5% abo BHIIAJKOBUI PiBEHb IJIIOKO3U B KPOBI
npu rocmitamizaiii >11,1 MMoJIb/T y TIAIIIEHTIB i3
cuMmriToMamu rinepriikemii) ta I/l (tsokosa Ha-
Tiecepie 5,6-6,9 mmoun /1 abo HbAlc 5,7%-6,4%)
6yJs10 chopMOBaHO 3 TPYIH MAIIEHTIB y TOCTPOMY
nepiozi COVID-19: nmamienTn 3 I1/] (13 mamienTis),
B2 (34 namienTtn) ta [I/12A (103 marienTn).

[lixrBepmkenns giarnosy COVID-19 nposoau-
JIOCh 3a JIOTIOMOTOI0 METO/IY TIoJIiMepa3Hoi JaHIIIo-
TOBOI peaxilii (MO3UTUBHUN Pe3yJIbTaT OCiKEeH-
He pecrripatropHoTo 3paska Ha SARS-CoV-2).

Kputepisimu BKITFOYeHHST TAIIEHTIB y TpyTH 00-
crexkeHHs OyJiu Bik ctapiie 18 pokiB, HasiBHICTb TO-
crpoi iadexnii COVID-19, magBHicTh rineprJike-
mii, HagsHicth IIJI2A (miarHo3 6yB BCTaHOBJIEHUI
i Biznmosigas KpuTepissMm AMepUKaHChKOI giabeTny-
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Hoi acomianii 2023, kainiynoi HactanoBu «I{ykpo-
Buil piaber» 2024 MO3 VYkpainun) [8]. Buxioua-
JIUCH TAIiEHTH BikoM 70 18 pokis, He iHdikoBaHi
SARS-CoV-2, namienTn, sxi mamu /] 1-ro Ty,
3JI0SIKICHI HOBOYTBOPEHHSI, XPOHiuHi XBOpoOu Tie-
YiHKH, IEPBUHHI Ta BTOPUHHI iMyHO1eDiTnTH.

AmnanizyBanucd BiK, crath, Bara, IMT, wac Biz ro-
asu cumntomiB COVID-19 i 3BeprenHs fo Jikaps,
JIIKyBaHHST Ha JIOTOCIITAJIBHOMY €Talli, apTepiajib-
HUH TUCK, HasABHICTD i TpuBamicTsb 11/[2, HasgBHiCTD
CYIYTHBOI TATOJIOTI], KJiHIYHA CUMIITOMATUKa Ta
HasBHICTH yCKJa/HeHb. [lepiiie BUMipioBaHHs PiB-
HS TJIIOKO3W TIPOBO/IMJIA HATIIecepIle I/l 4ac roc-
MMiTasi3allii MaienTiB TI0OKOMeTPOM. Y cTallioHapi
JOCJTJKYBAJIN PE3YJIbTaTH OaraTopasoBUX BUMIPiB
TJIIOKO3M T11a3Mu Kposi, mokasuuku HbAlc, CPB,
Jl-numepy, depuTHHY, TPOKAJIBIMTOHIHY, KpeaTH-
uiny, JIZIT, ketoHoBux tij, pH kposi, GikapboHaTy
cuposatkn HCO,.

ITpotokos pocimKeHHsT po3poOJIeHUI 3TiTHO
3 npuHmunamu ETuvyHOro Koziexcy BceecBiTHBOI
MenmaHOi acoriamii  (IeabciHCBKOIO JeKapaiii-
€10) Ta cxBajeHnil Ha 3acizanni Kowmicii 3 muTanb
6ioetrkr OeChKOrO HAI[IOHAJIBHOTO MEIAUYHOTO
yHiBepcuTety (IpoTOKOJ gocruifzkenus Ne 18 Bix
06.12.2023 poky). IlucemoBa ingopmoBana 3roja
Oysia oTpUMaHa Bijl MAIIEHTIB HA TPOBEEHHST BCiX
smabopatopHuX 00CTeKeHb y cTallioHapi, sSIKi onmuca-
HI B I[bOMY JI0CJIi/IPKeHHI. BpaxoBytoun, 1o 11e pe-
TPOCIIEKTUBHE JIOCTi/PKEeHHS, Oro pe3yJsibraTu He
BIUIMHYJIU HA BEJIEHHS MAIli€HTIB.

CrarucTuyHuii aHami3 OTPUMAHUX JAHUX TTPO-
BoaMIN 3 BUKopucTtanHsMm Microsoft Excel, mpo-
rpaMHoro 3abe3nedeHns Jamovi Bepcii 2.3.28.0. Bei
maHi GysM rmpoaHasi3oBaHi Ha HOPMAJbHICTh PO3-
nozisy 3a jornomoroio tecry Hlamipo-Yinka. [Ipu
PO3IIOJIi, 1110 He Bi/NOBiIaB HOPMi, BUKOPUCTaHI
HerapaMmeTpuuHi Tectu. llopiBHIOIOUN TPyNu JJist
KaTeropiaJbHUX 3MiHHWX, 3aCTOCOBYBAJIU KpH-
Tepiii y’-kBagpar abo TouHwii kpurepiii Dimrepa.
BesniepepsHi 3MiHHiI Oysin 1pejcTaBiIeHi sk cepe-
HE 3HaueHHsd * crangaptHe BiaxunaeHHd (M£SD)
MIPY HOPMAJTBLHOMY PO3MOJIiJi Ta aHATI3yBaJUCS 3a
noromoroio t-kpurepito CThiofenTa. 3MiHHI 3 He-
HOPMaJIbHUM PO3TIO/IiIJIOM TPECTaBJIEHI K Me/lia-
HU Ta Mi’KKBAPTUJIbHI J[Ialla30HN Ta aHAJI3yBaTUCS
3a U-kpurepiem Manna-¥Yirai. s mociimkeHns
KOpeJIAIlil MiXK mapaMeTpaMu 3aCTOCOBYBAJIM aHa-
ai3 3a Criipmenow (). Pe3ysibTat BBaskaBcs cTaTuc-
TUYHO 3Hauyn My 1pu 3Haderni p<0,05.
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Pe3yabratn

byno perpocnexktuBHO mpoanamizoBano 2030
MeINYHUX KapTOK IAaIli€EHTiB, TOCITali30BaHUX 3
ocuosHuM giarnozomM COVID-19. Bei 100% mari-
€HTIB Masi no3uTuBHUM peadyasrat Ha COVID-19
1IpU JIOCTIIKEHHI METOJIOM T0JiMePa3Hoi JIaHI[Io-
TOBOI peaxIlii.

Cepen Hux 253 (12,46%) nmamienra masu IIJI2A,
34 (1,68%) mamienta maiau B/II1/12, me 13 (0,64%)
nartientiB — I1/], a 1730 (85,22%) martienTiB oTpu-
MyBasi oOcTeskeHH s 1 JikyBarHs 1mogo COVID-19.
[Ticist BiGOPY KapTOK MAIEHTIB i3 MOBHUME pe-
3yJIETaTaMU OOCTEKEHHST OCTATOYHA KUIBKICTH ma-
mienTiB cranoBuia 150 oci6: 103 marienta 3 1[/12A,
34 nargienra 3 BAIL/12 ta 13 marmienTis i3 I1/1. ITarmi-
ertu 3 B/II/I2 Gysin 3HAYHO MOJIO/III 3a TIAIEHTIB
i3 IIJI2A, i criocrepirasvcs CyTTEBI BiZIMIHHOCTI 3a
BiKOM cepesi 4oJioBiKiB i3 B/[I1/]2, Hizk 90IOBIKiB i3
LI/I2A: 58,0+£12,7 poru 66,1=12,1, p=0,009. Maitke
45,00% mnartientis i3 B/II/I2 6y mosommie 60 po-
KiB, i3 Hux 20,58% - mosoziire 50 pokis (puc. 1).

I
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Puc. 1. Po3nogin nauienTis, rocnitanizosanux i3 COVID-19i3 M4, BALA2 Ta
LIJI2A, 3anexHo Big BiKy Ta CTaTi.
Fig. 1. Distribution of patients hospitalized with COVID-19, prediabetes
(PD), newly diagnosed diabetes (ND), and previously diagnosed diabetes
(PDD) according to age and sex.

3HaYHUX BifIMiHHOCTeHN Mix narjientamu i3 11/,
BAII/12 ta II/I2A 3a IMT ne 6ymno. Chopmosani
rpymu OyJIu TIOPIBHSIHI 32 MOMIMPEHICTIO HANOLIbIIT
CYTTEBMX KOMOPOIIHMX 3aXBOPIOBaHb, 30KpeMa
imemiuna xsopoba cepis (46,15%, 20,59 %, 44,66%,
p=0,108), arepockiepos (23,08%, 8,82%, 24,27%,
p=0,18), mucaimigemist (23,08%, 11,76%, 12,62%,
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p=0,553) Bianosiano. Cepes BUSBIEHOI CYYTHBOI
naToJiorii B rpymi marienTis i3 B/I11/12 mena yacT-
Ka 3aXBOPIJIMX Majia TillepTOHIYHY XBOPOOY, HikK
y rpymi 3 IJI2A: 73,53% nporu 79,61%, p=0,016,
a HalilMEeHII MOKa3HWUKW CUCTOJIIYHOTO TUCKY BU-
aieni B rpymi IIJI, vizk y mamientis i3 [[J[2A:
120 [100-130] mporu 130 [120-140], p=0,02. Xpo-
HiYHY XBOPOOY HUPOK HE BUSIBJIEHO B MAI[IEHTIB i3
B/II1/12, pote 3adikcoBaHo B 7,77% Malli€eHTiB i3
II/12A Ta B 23,08% namienris i3 I1/] (Tadu. 1).
locmitasizaiiisi MalieHTiB y cepelHbOMY BijI-
OyBasiach Ha 7,26+3,56 [IHS BiJ MOSIBU CUMIITOMIB
COVID-19, i tpuBasiicTh nepeOyBaHHS B CTaIio-
Hapi MixK TaIlieHTaM Pi3HUX TPYT CYTTEBO HE BiJl-

pi3HsiIach, CKJIaBIIM B cepenbomy 9,56+7,23 mms.
Cutizg3asgauury, 1o 67,7% nauienris i3 B/II1/12 ne-
pe/l TocIiTali3alielo He OTPUMYBAJIA TOPMOHAIbHY
teparriio. Cepen kiainigaux cumitromis COVID-19
y nartienTis i3 B/[11/12 wacTite, HiXK y NAIi€HTIB i3
I/12A, cnocrepiramucs 3aaumka (100,00% mpo-
™ 97,09%, p=0,011), Gisnbin BUpaxeHe 3HUKEHHS
carypartii (88,79[85,00-95,00] mporu 91,96[90,00-
96,00], p=0,017), a Takosx GJIFOBaHHS, CyXiCTb CJIN-
30BHX 000JIOHOK, BUPaskeHa clipara.

[Mamientn 3 B/IIL/I2 gyacTinte rocmitamisyBaiu-
cs 10 Bipminenns inteHcuBHOI Teparii (23,53%)
nopiBasiHo 3 marientamu 3 LIJ[2A (12,62%) Tta
IT/1 (15,38%), omHak 1151 Pi3HUIST HE € CTATUCTHY-

Tabnuusa 1. Xapaktepuctvika nauienTis i3 COVID-19 i3 M/, BALAZ Ta LIA2A

Table 1. Characteristics of patients with COVID-19, PD, ND, and PDD

MokasHuKn NauieHTn iz N MauienTn 3 BOLO2 MNauienTn 3 UO2A p
Characteristics Patients with PD Patients with ND Patients with PDD
n=13 n=34 n=103
Bik, poku
Age, years
YONOBIKYM 62,33+£10,48 58,00+12,73* 66,10+12,10* 0,009*
men
KIHKM 71,29+7,13 65,50+12,96 68,39+10,47 0,131
women
IMT, Kr/m? 29,88 31,76 30,82 0,201
BMI, kg/m? [24,15-32,93] [27,95-34,33] [26,64-33,95]
CucToniyHmii apTepianbHmi TUCK, 120 130 130 0,02*
MM. DT. CT [100-130]* [120-140] [120-1400*
Systolic BP, mm Hg
[iacToniunnii aptepianbHUm TUCK, 80 80 80 0,108
MM. pT. CT [60-80] [75-85] [70-85]
Diastolic BP, mm Hg
ApTepianbHa rineptensis, % 61,54 73,53% 79,61% 0,016*
Arterial hypertension, %
lwemiyHa xBopoba cepuis, % 46,15 20,59 44,66 0,108
Ischemic heart disease, %
Atepocknepos, % 23,08 8,82 24,27 0,18
Atherosclerosis, %
[ucninigemia, % 23,08 11,76 12,62 0,553
Dyslipidemia, %
XpoHiuHa xB8opoba HKpoK, % 23,08 0 7,77 0,24

Chronic kidney disease, %

lpumimka. 3miHHi npedcmasneri y auenadi (M+SD) — cepeOHe 3HaueHHs + cepeOHe 8ioxuneHHa abo MediaHu ma mixkeapmuseHux dianasoHie (Me[Q1-Q3]).

Pi3HUUIO 88aXaNU BipO2iOHOK Npu p<0,05.

Note. Variables are presented as mean + standard deviation (M+SD) or as medians with interquartile ranges (Me[Q1-Q23]). Difference was considered statistically

significant at p<0.05.
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HO 3Hauymolo (p=0,168). biapmricts narieHTis
iz BALA2 (91,18%) Ta I1/ (92,31%) norpebysa-
JI KUCHEBOI MiATPUMKH, 10 OyJI0 3HAYHO BHUIILE,
HixK cepen maitienTiB i3 II/I2A (63,11%; p=0,044).
BusiBneno craTMCTUYHO 3HAUYIIMN HETaTUBHUM
kopesdtiianit 38’130k Mixk IMT =30 Ta piBHeMm
caryparii (r=-0,41; p=0,001). Busgsneno tenzieH-
110 /IO BUIIO1 YaCTOTH YCKJIQ/IHEHbD, ITOB’SI3aHUX 3
OCHOBHMM 3axBopioBanuaM Ha COVID-19, y marmi-
entis i3 B/I11/[2 nopiBasHo 3 marieaTamu 3 11/] ta
/A2 A: rocTpuii pecripaTopHHUI IUCTPEC-CUHAPOM
(26,47% mnportu 15,38% Ta 17,48%, p=0,330), cun-
APpOM mosrioprantoi HepoctaTHocTi (14,71% nporu
7,69% Ta 8,74%, p=0,336), cencuc (2,94% uportu
0% Ta 7,77%, p=0,451). Oxnak 11i BigMiHHOCTI He
Oy cTAaTUCTUYHO 3HauyIi. YacTora JeTajibHOCTI
cepen nargienTis i3 BJI/12 6ysa summoio (20,59%)
nopiBHstHO 3 nmariiertamu 3 11/] (15,38%) ta 11/12A
(14,56%), IpoTe 11 Pi3HUIISA He € CTATUCTUYHO 3HA-
gymno (p=0,425).

Menianau#i piBeHb IJIiKeMii TP TOCIiTaTi3aIii
O6yB 3HauHO BUIIMM cepel narientis i3 B/IL/2,
uixk i3 II/1: 9,60[7,58-14,35] ta 6,95[5,68-7,35],
pisHuig O6yma cratuctuaHo 3Hauyioo (p=0,001)
(Tabua. 2). MakcumasibHi MeiaHHI PiBHI TJIFOKO3H
B cTaiioHapi Oy/iy 3HAYHO BHIUMMU B IAIi€HTIB
i3 BAIL/12 nopiBusno 3 I1/] ta II/I2A (p=0,048).
He BusBIIeHO CTATUCTUYHO 3HAUYIIIUX BiJIMiHHOC-
Teil piBHA Ta0K03u B Tpymi BJII/[2 cepen marti-
€HTIB 13 CEPEHBOTAKKUM, TIKKAM 1 KPUTUUHUM
nepebirom COVID-19. Ilogo mnokasHuka Me-
piannoro pisass HbAlc, To Bin OyB cratmctny-
HO HukunM y namienTis i3 TI/1, mix i3 BAI/A2 i
IIA2A: 6,21]5,88-6,36] nporu 7,32[6,54-8,68] Ta
7,82[6,75-9,47] BiamoBiaHO, TOMI SIK MiXK IpyHaMu
BJAI/12 Ta I/I2A crtatucTrdHO BipOTiHUX Bij-
MiHHOCTE He BUSIBJIEHO.

Tnepriikemist mig yac rocmitanisarii Oysa Bu-
seiaera B 34 (100%) marmienris i3 BAILL/A2, y 77
(74,76%) nanientis i3 II/[2A i cranoBuna Bizro-
Bigno: 9,60[7,58-14,35] a 10,80[9,30-13,75].

CyrreBuMm € Te, mo B 79,41% mnaiieHriB i3
B/IIL/I2 B mepmmuii ieHb rocriTaisarii moKa3HuK
HbA1c 6yB Bumunm 6,50% i Tineku y 20,59% marti-
€HTIB I[eil TIOKa3HUK OYB HUKYUM I[bOTO PiBHSL.

bysio orineHo cniBBifiHOIIEHHA TTOKa3HUKIB
MapKepiB 3alaJleHHsI CMPOBAaTKU KPoBi, a came CPB,
dbepuruny, /I-numepa, JI/IT' y naiienTiB i3 pisHUM
piBHeM riikemil. Sk BuzHO 3 Tabu1. 2 MeiaHHI piBHI
CPBb, depurtuny, /I-numepy ta JI/II nepeBaxanu B
naiienTis i3 rpynu B/I1/12, Hix cepen maimieHTiB
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i3 rpynu 11/[2A. CratuctuyHo 3HaAUyIIa PisHUTIA
crocyBanacst piBHiB deputuny i JI/II' (bepurnn
985,2[503,0-1373,0] mpotu 517,05[248,8-986,5],
p=0,003; JI/IT 420[295-513] nporu 288[235-430],
p=0,003). ITamientn 3 B/III/I2 ta TsKKuM#/Kpu-
TaarMu  opmamu  niepebiry COVID-19 mann
3Ha4yHO BuIli pe3yJsbsratu geputuny i CPb na Bij-
MiHy BiJl TAIli€HTIB i3 CepPeHbOTSIKKUM Iepedi-
rom COVID-19: depurun 1801[985-2571] npotu
826[504-1373], p=0,03; CPb 164[102-190] nporu
79,2]51,3-96,3], p=0,005.

He BugBieHo cTaTUCTHYHO 3HAYYIIUX Bij-
MIHHOCTE MiK MeEJ[IaHHUMU PIiBHAMU MapKepiB
sanasendHsa B mnamientis i3 B/AIL/A2 i IT/I2A 1o
CPb (103,94[58,45-160,84] mnporu 86,17[32,94-
165,78], p=0,29) ta /-mumepa (1,02[0,66-3,62]
nporu 0,95[0,51-2,25], p=0,05). [llomo piBHS 1pO-
KaJbIIUTOHIHY, TO BiH CTAaTUCTUYHO 3HAYYIE BiJl-
pisHsABca Mixk rpyramu narienTtiB i3 B/IIL/I2 Ta
/12A: 0,1[0,10-0,62] Ta 0,32[0,19-1,21], p=0,003
i 6ys HusbkuM y mamientis i3 IT/0 0,12[0,1-0,3].
CyTTeBUX BiIMIHHOCTEN 3a MeJ[ilaHHUM TTOKA3HU-
KoM KpearwHiny Mixk rpymamu IIJ[2A Ta BJII1/12
He BUSBIIEHO, BiamoBiaHo 83[68,50-113,38] mporu
83,67[63,63-107,97], p=0,212.

VY nanienris i3 B/IIT/I2 OyJi0 BUSBIEHO J€KiJIb-
Ka CTAaTUCTUYHO 3HAYYIIUX MPAMUX KOPEJAIliid
MiK GiOXIMIYHMMU IOKa3HMKaMM, 10 BigoOpaka-
I0Th B3aEMO3B’SI30K MiXK TIpollecaMy 3arlajieHHs,
VIITKO/KEHHST TKAaHIH Ta MeTabOITHUX MTOPYIIIEHb.
3okpema, piBai JIJII' kopemioBanu 3 D-pumepom
(r=0,39; p=0,014) tra CPb (r=0,36; p=0,021), a
rimoko3a — i3 CPb (r=0,33; p=0,03) Ta mpokab-
muroninom (r=0,55; p=0,002). Kpim Toro, BctaHoB-
JIEHO CUJIbHU TIPSIMUH 3B’I30K MixK (hepUTIHOM Ta
CPb (r=0,57; p=0,002). Otpumani nai cBigyaTh
PO Te, IO TINEPIJKEMisl Ta MapKepu 3arajieHHsI
MaloTh y3TOJ/IKEHE TiJIBUIIEHHS, 10 MOKEe BKa3y-
BaTW Ha POJIb CUCTEMHOTO 3aIaJibHOTO TMPOTIECY B
nepebiry B/IL/I2.

Hocmipkenns kopessiiiiHoro 38’13Ky 3a Crip-
MEHOM He BUSIBUJIO B3AEMO3B'SI3KY MK PiBHSIMU
rmoko3u 3 IMT, caryparieto, D-numepa, dheputu-
Hy, kpearununy, JIJIT ta pisusmu HbAlc y mami-
entiB i3 B/IIL/12. Onnak, y namientis i3 BJI11/12
OLJIbII BUCOKI PIBHI IJIIOKO3M ACOIIIOBAINCS 3 BU-
mmmu pisasimu HbA1ce (r=0,58 p=0,001).

Y 7 (20,59%) namienris i3 B/IIL/12 mix yac roc-
mitanisaiii BusBiaenuil JKA, mo 3HauHO BUIHAN
nokasHuKa B maiientis i3 [[/[2A (ta6a. 3). Mu ne
BUSBWJIN CTAaTUCTUYHO 3HAYYNIUX BiIMIHHOCTEN
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Tabnuua 2. bioximiyHi nokasHuky naviexTis i3 COVID-19 i3 M/, BALUA2 Ta LIA2A
Table 2. Biochemical parameters in patients with COVID-19, PD, ND, and PDD

bioxiMiuHi noKasHuKN PedepenTHi MNauyientn iz N4 MNayieHTn i3 Mauientn iz UO2A p
Biochemical parameters 3HaYeHHsA Patients with PD  BALA2 Patients with PDD
Reference values n=13 Patients withND n=103
n=34
[Mtoko3a KpoBi nif uac rocnitanisaui, MMonb/n 3,3-55 6,95 9,60 10,0 0,001*
Blood glucose during hospitalization, mmol/L [5,68-7,35]* [7,58-14,35]* [7,3-13,1]
[MioKo3a KPOBI B CTALiOHAPI, MMONB/N 4,1-5,6 9,80 14,88 13,40 0,048
Blood glucose in the hospital, mmol/L [7,91-11,40] [10,63-18,80] (9,52-17,33]
HbA1c, % 4,0-56 6,21 732 7,82 0,001*
Glycated hemoglobin, % [5,88-6,36]* [6,54-8,68]* (6,75-9,47]
CPB, mr/n <50 104,68 103,94 86,17 0,298
C-reactive protein, mg/L [75,37-124,00] [58,45-160,84] [32,94-165,78]
[TpOKaNbUMUTOHIH, HF/MA <0,1 0,12 0,10 0,32 0,003*
Procalcitonin, ng/mL [0,10-0,30]° [0,10-0,62]* [0,19-1,21]%° 0,0020
KpeatunHiH, Mkmons/n 44-80 (x) 98,00 83,67 83,00 0,212
Creatinine, umol/L 62-106 (4) [71,19-116,00] [63,63-107,97] (68,50-113,38]
QeputnH, Hr/Mn 13-150 (x) 852,0 985,2 517,05 0,003*
Ferritin, ng/mL 30-400 (u) [524,5-1497,0]° [503,0-1373,01* [248,75-986,50]*° 0,050
[-aumep, MKr/mn <0,5 143 1,02 0,95 0,05*
D-dimer, ug/mL [0,69-2,33] [0,66-3,62]% [0,51-2,25]*
NAr, On/n 135-214 (x) 372,0 420 288 0,003*
Lactate dehydrogenase, U/L 135-225 (y) [269,0-661,5]° [295-513]* [235-430]*° 0,043°
[pumimka. 3miHHi npedcmasneni y su2nadi mediaHu ma mixkeapmunsHux oianaszoHis (Me[Q1-Q3]). PisHuuto 8gaxanu gipozioHoto npu p<0,05.
Note. Variables are presented as medians with interquartile ranges (Me[Q1-Q3]). Difference was considered statistically significant at p<0.05.
Ta6nuusa 3. [opiBHAHHA Noka3HKKiB y nauienTis i3 COVID-19 i3 BALA2 ta LIA2A
Table 3. Comparison of parameters between patients with COVID-19, ND and PDD
MokasHuKn PedepeHTHi 3HaueHHA MauienTn iz BALU 42 Mauientu iz LO2A p
Parameters Reference values Patients with ND Patients with PDD
n=34 n=103
[KA, n (%) 7(20,59) 12 (11,65) 0,191
Diabetic ketoacidosis, n (%)
HCO,’, mmonb/n 22-29 18,20 18,75 0,368
HCOs, mmol/L [12,80-19,60] [16,32-20,23]
KeToHOBI Tina ceui, MMonb/n 0 1,50 1,50 0,245
Urine ketone bodies, mmol/L [1,25-2,75] [1,25-5,00]
pH KpoBi 7,35-7,45 717 7,23 0,384
Blood pH [7,10-7,23] [7,12-7,29]
[Mtok03a KpoBi, MMOSb/N 4,1-56 21,63 19,64 0,418
Blood glucose, mmol/L [20,02-22,48] [17,62-22,63]
HbATc, % 4,0-5,6 8,67 8,63 0,268
[7,14-8,88] [7,63-10,15]
locnitanizauia Ao BiaaineHHa pearimadii, n (%) 3(42,86) 7(58,33) 0,430
Hospitalization to the intensive care unit, n (%)
JleTanbHicTb, n (%) 5(71,43) 8 (66,67) 0,622

Mortality, n (%)

Tpumimka. 3miHHi npedcmasneni y 8uenadi mediaHu ma mixkeapmursHux dianasowis (Me[Q1-Q3]). PizHUUt0 88axanu eipoeioHowo npu p<0,05.

Note. Variables are presented as medians with interquartile ranges (Me[Q1-Q3]). Difference was considered statistically significant at p<0.05.
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y GioximMiuHMX TOKasHMKax mnarienris i3 BJIIL/2
ta I[JI2A, i axi masm JIKA. TIpore, pisens pH OyB
nerto HpkanM y narienTis i3 B/[IL/I2 wix y mari-
entiB i3 [IJI2A (7,17[7,10-7,23] nporu 7,23[7,12-
7,29], p=0,384). IlokasHWKM KETOHOBUX TiN cedi
Mall’ke He BiJ[pi3HAINCh. PiBeHb TJIIOKO3U KPOBi
y nanienTis i3 B/I[/I2 OyB BUIUMM HOPIBHAHO 3
mamientamu 3 IJI2A (21,63[20,02-22,48] mpo-
™ 19,64[17,62-22,63], p=0,418). 3nauna yacTka
namieHTiB 3 060X Tpym moTpebyBaja TOCHIiTAITI-
3amii 10 BijmizeHHs1 iHTeHcuBHOI Teparii. Cepen
naiienTis i3 B/[IL/[2 cniocrepiraBcs 3HauHO BUTITNIA
piBeHb JIeTaTbHOCTI, Hisk cepesi arienTis i3 [1/[2A
(71,43% nipotu 66,67%). Y nartientis i3 [1/] cum-
tomiB /IKA BusiBiieHo #e 0y.Jio.

OO6rosopeHHs

Y uucneHHUX JOCTIPKEHHSAX MOBIAOMISETD-
ca 1mipo Bucoky 4vactky I/l cepen martienTis, 3a-
xBopisux Ha COVID-19 i cepen mnomepaux Bin
COVID-19 [9]. ¥ namomy focsiiizKeHHI 4acTKa 1ma-
mienTis, sxi masm [[JI2A ta Oyau rocmitanizoBani
3 miarBepkenum COVID-19 cranosumna 12,46%,
10 He BiJ[PI3HSETHCS Bijl Pe3yJbraTiB MeTaaHaJli-
3y Li R. et al., sixi BustBu/IM 3arajibHy MONIMPEHICTH
L1/] cepen mamienTis i3 COVID-19 Ha piBHi 14,7%,
MPUYOMY Cepejl TOCIITANM30BaHUX MAIEHTIB T0-
mupenicts /] ckmana 21,4% [10]. IIpore mocari-
mkennda Bellia A. et al. nokasanu Bummii BifcoTok
LI/ (25%) cepen mariieHTiB, TOCIiTaNi30BaHUX i3
COVID-19, a cepen natfieHTiB i3 KpUTUIHUM TIepe-
6irom COVID-19 Bin cranosus 37% |[3].

[Tokazana namu normmpenicts 111 cepex rocmi-
Ta/li30BaHUX TAIli€EHTIB, 0COOJUBO IKi MaJIu OXKU-
pinns (I1: 30,82[26,64-33,95]), Buninsie IL/12 cepen
iHIMX (haKkTOPiB, SIKi CHPUSIOTH TSKKOMY Tiepebiry
COVID-19, po3BuTKYy yCKJIQIHEHb Ta TTiABUIIEHIN
cMeptHOCTi, ToB’s13anumu 3 COVID-19. ¥ narmo-
MY JIOCJIJIKeHHI JieTalbHI BUIMAJIKW B MAIli€EHTIB 13
LI/I2A cranosuan 14,56%. 3a maHuMu iHIIKX 10-
crimkens LI/l craB npuanHoio 9,5% BUNAAKIB TSIK-
koro nepebiry COVID-19 ta 16,8% cmepreii BHa-
caiziok 3axsoptoBannst Ha COVID-19 [3].

B 1,68% rocmitamizoBaHux MaIli€eHTiB y cTa-
mioHapi 6yB 3adikcoBanmit B/I/12, skwuii mepe-
Ba)KHO PEECTPYBAJIM B YOJOBIKIB MOJIOAIIIOTO BiKY.
Y 0,64% Bunajakis rocuiTajai3oBaHUX IAII€HTIB
niargoctyBasm IIJ[. Maiiske uBepTb MAIliEHTIB i3
BAI1/12 6y mosoziie 50 pokiB, Ha BiAMiHY Bij
ranienTis i3 II/[2A. Hamri mokasHuKy 3HAYHO BiJl-
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PIBHAIOTBCS BiJl MMOKA3HWKIB IHIWX JOCJIiTHUKIB,
aki mosizomisgiors Bix 20,8% mo 30,0% i Gimbine
Brepie giarHoctoBanoro 11/ y rocmitanmizoBannx
narienTis i3 COVID-19 ta npo 28,4% Bumnaakis
BUSIBJIEHOI TiniepriikeMii [4, 7], 1110 MOKJIUBO TIOsC-
HIOETHCST 3HAYHO OIJIBIIOI0 KIJTBKICTIO 0OCTEKEHIX
narieHTiB. MeraaHaunis, mposegeruii Shrestha D.B.
et al. mokasaB cykymnny mnommpenicts BJII1/12,
nos’a3anoro 3 COVID-19 — 19,7%, Toxai gk momiu-
peHicTh Tinepriikemii, nos’s3anoi 3 COVID-19 —
25,23% [11]. IIpoTe, caix 3ayBaKuTH, 110 HAIII TI0-
kasuuk BJII/I2 BimoGpaskae He 3arajbHy IOIIN-
penicts HOBoro I/ B momysisiii HaceseHHs, sike
repexBopisio Ha COVID-19, a Tinbku cepes meBHOT
IPYIIHU MAIIEHTIB 1 OKa3HUK MOsKE OYTH BUIIKM.

Icnye kizmbka rinmoTe3 1010 3POCTAaHHS YaCTKHU
B/IIL/I2 B namientis, indikoBannx SARS-CoV-2:
IpsiMe TOTPAIISIHHA BipyCy B OCTPIBIeBl KJIITUHU
TIITYHKOBOI 3aJI03U Ta YIIKOJDKEHHST -KITITHH,
SIKi CEKpeTyIOThb IHCYJIiH; 3B'S3yBaHHS Bipycy 3
perenTopaMu  aHTiOTeH3WHIIEPETBOPIOBAIbHOTO
depmenTy-2, M0 eKCIPecyioThCS B TOMY YHCTI B
JKUPOBIiH TKAHWHI 1 IIINITYHKOBIH 3271031, 3HUKEH-
HS peryJsiii (pepMeHTy 3 HaCTYIHOK HaJIMipHOIO
€KCITPECIEI0 aHTIOTEH3UHY 2 1 3HWKEHHIO CeKperlil
1HCYJTiHY, 1[0 TPU3BO/IUTD /10 TOCTPOI TinepriaikeMii
[12]. linepraikemis, SIKy 4acTo BUSBJISAIOTH Y Halli-
enTiB y rocrpomy nepiogi COVID-19, moxe 6ytu
MIPOSIBOM CTPECOBOI Peakilii Ha TIKKY BipyCHY iH-
(dekiifo, 3 iHMIOr0 GOKY TiMepriikeMis, 1HCYJIiHO-
PE3UCTEHTHICTh, AUCGYHKIA B-KIITUH OB d3aHi
31 3BHAUHUM 3aMaJIbHUM IPOIECOM, MACUBHUM BU-
BiIbHeHHSAM IUTOKIHIB [13, 14]. B ognomy moci-
JUKEHHI OYyJI0 IPOJEMOHCTPOBAHO, IO JIIKYBaHHSI
TJIIOKOKOPTUKOIaMuU OYJI0 TICHO TIOB’sI3aHe 3 PO3-
BUTKOM HOBOTO I1/I, 1110 y3TrO/XKy€THCS 3 BILIMBOM
TOPMOHIB Ha MOPYIIEHHS YYTJUBOCTI /10 IHCYJIiHY
Ta MOCUJIIOE IJIIOKOHeoreHes y medinti [ 15].

Y wuamomy mpocaimkenni 79,41% mnartienTiB i3
BAIIA2 manu nokasauk HbAlc summit 6,5%, a
1€ CBIYUTH MPO BUCOKY HMOBIPHICTb HASIBHOTO
i HepiarHoctoBanoro 11/[2 panimre, a BigmoBigHO i
BijicyTHicTh JiikyBanus [1J] 10 3axBoproBaHHS Ha
COVID-19. Cuix 3asuaunrty, 1o 67,7% narienris
i3 B/II1/12 ra amGy1aTOPHOMY €Tarli He OTPUMYBa-
JII TOPMOHAJIbHY Tepariio, Sk MOXKJIUBY TPUYNHY,
stka O MOTJIa CIIPUSITH T IBUTIIEHHIO PiBHSI TJIIOKO3U
kposi. He OyJ10 cTaTUCTUYHO 3HAYYNIOTO BHUIIOTO
piBHS TJIIOK031 KpoBi Ta piBHst HbA1c y namienTis
i3 B/II1/12, mopiBasino 3 martientamu 3 [IJ[2A tipu
rocriTasiisarnii, Ha Biaminy Bix mamientiB i3 II/1.
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[Ipote, y mamientis i3 B/II1/[2 mu crioctepiranm
3HAYHO BUIII PiBHI IOKa3HUKIB 3a11aJIbHOTO IIPOILe-
cy, Hixk y nartienTis i3 II/I2A. ITamientn 3 B/{11/12
MaJId TEHJIEHITIIO JI0 YacTiNIoi rocimiTai3arii y Bij-
JIJIEHHs iIHTEHCUBHOI Teparrii Hisk nmamientn 3 [I/[2A
ta I1/1: 23,53%, 12,62%, 15,38% BixnosigHo, xo4ya
pisHuIIA He OyJla CTAaTUCTHYHO 3HAYYIIOI0, 2 TAKOK
BUIIUI BiZICOTOK TOTPeOM B KUCHEBiil MiATPUMIL
(91,18% mamientis i3 B/I11/12 mpotu 63,11% marti-
entiB i3 11/[2A, p=0,044) Ta BumuMii Bi/ICOTOK BU-
KOPHMCTaHHsI MTYYHOI BeHTHJIsAI1 jerendb (17,65%
narientiB i3 B/IIL/I2 nporu 3,88% marientis i3
II/12A, p=0,015).

Pigenp rineprioikemii npu rocmiTamisaiiii pos-
TJIAIAI0Th K CYTTEBUI (haKTOp, MO CHPUSE TIK-
komy tiepebiry COVID-19 ta Kopenioe 3 prusukoM
IporpecyBaHHsl XBOPOOU Ta JIETAIbHICTIO, TIPUYO-
My He3aJIesKHO BiJl HasgBHOCTI un BigcyTHOCTI TL/],
YW 1Ie CTpecoBa TilleprJiiKeMisi, 4 I1ie BIIeplle Jia-
raocroBanuii 11/] [16, 17]. Y wamomy mocmimpkenni
rinepririkeMist pu rocriTasisaiii Oy/ia BUsIBIeHa B
100% mnamienris i3 B/AII/I2 ta B 74,76% mnaiicuris
i3 II/I2A. ¥ cramionapi rinepriikemisi 36epirasacst
y Beix mariienTis i3 B/II1/12 ta B 90,29% mnartienris
i3 II/I2A, axi norpebyBajiy JIKYBaHHS IHCYJIIHOM
JUIS1 KOHTPOJTIO IutikeMmil. Taki cyIyTHI 3aXBOpioBaH-
Hs1, SIK TiEPTOHIYHAa XBOpoOa, imemiuHa XBOopoba
CEPIIs, aTePOCKIePO3 Cy/IUH, AUCIIIIeMis, 110 T10-
TipUIYIOTh KJIIHIYHMI Tepebir 0CHOBHOTO 3aXBOPIO-
BaHHS 1 TTOB’SI3aHi 3 BUIIOIO JIETAJIbHICTIO, CITOCTEPi-
raJTuCh 3HAYHO YaCTIllle B MAIIEHTIB CTAPIIOTrO BiKy
i 3 II/I2A. JlerasbHi BUTIQAKK cepell TAI[IEHTIB i3
BAII/12 cranosuin 20,59% mopiBHSHO 3 TallieHTa-
mu 3 I1/] (15,38%) ta II/12A (14,56%), x04a 1151 pi3-
HUIl He € craructuano 3uauyia (p=0,425). Tomy
paHHE BUSIBJICHHS TillepriikeMii, il peTeJbHUN MOHi-
TOPUHT Ta KOPEKIlisl PiBHS IIYKPY KPOBI B MAIIEHTIB
i3 COVID-19, nasits 6e3 I1/] B anaMuesi, Mae 3Ha-
YHY TTPOTHOCTUYHY POJTb.

Y HamoMy JocTiiKeHHI MU CIIOCTepiraan 3Hau-
HO BUIIi PiBHI TOKA3HUKIB 3alaJIbHOTO TIPOIIECY
B naiienTis i3 B/II[/[2 nopiBHgHO 3 TalieHTaMHu,
K1 Byke Mas nesHuit ctaxk 1[/12A, a came 3nauno
Buti nokasuuku CPbB (103,94 58,45-160,84] mipo-
1 86,17[32,94-165,78]), depuruny (985,2[503,0-
1373,0] mpotu 517,05[248,75-986,50), /I-nmumepa
(1,02[0,66-3,62] npotu 0,95[0,51-2,25]), 110 cBix-
YUTh TIPO BUPAKEHUN 3aMaJbHUM TIPOIleC Ta TPO-
TPOMOOTHYHUI CTaH y IIUX TAIlIE€HTIB.

CraTucTUYHO 3HAYYyIIlEe MiJBUIIEHHS Me/liaHHO-
ro piBHs nokaznuka JI/IT' y marmientis i3 B/I11/[2

nopiBustHo 3 narientamu 3 [IJI2A (420[295-513]
npotu  288[235-430], p=0,003), cBiguuth PO
OLIbII BUPaKeHe IIONIKO/KeHHs TKaHuH. Haii-
IMOBIipHIillle 1le TOB’S3aHO 3 YPa’KeHHSIM JIeTeHb,
o crocrepiranu mix vac COVID-19, xoua 36i71b-
mrerrs JIJIT Takosk mMoske BimoOpaskaTu cUCTeMHE
KJITUHHE TomKo/KeHHs. Harmi pesysisraTtu y3ro-
JUKYIOTBCS 13 IOCTIKEHHAMU 1HIITNX aBTOPIB, SKi
CIIOCTepiraJyd BUII MapKepu 3alajieHHsd Ta TSK4i
CUMIITOMU OCHOBHOTO 3aXBOPIOBAHHS B IAIli€HTIB
i3 Buepiire giarnoctoBanum 11/] [4, 18].

Anamizyioun piBeHb TPOKATBITUTOHIHY, IK CIie-
U(IiTHOTO MapKepa 6aKTepiaJbHOTO iH(bIKyBaHHSI
Ha i COVID-19, Gysin BusiB/IeHi 3HAYMMO BHIIT
MefianHi piBHi B mamientis i3 1IJI2A (0,32[0,19-
1,21]) mnopiBasno 3 marmientamu 3 BJII1/]2
(0,1[0,10-0,62]) (p=0,003), Ta 3HaUHO TIEPEBUTILY-
BAJIN MOKAa3HUK INPOKAJBIUTOHIHY B IALIE€HTIB i3
/1 (0,12[0,1-0,3]) (p=0,002). [MTamienTn, XBopi HA
/I matore Bumuii pusuk iHGIKyBaHHS Pi3HUMU
30y aHrKamu. TpuBasia TinepriikeMis, sika CIpUYm-
HsI€ MeTaboJIuHe 3amajeH s, MOKe YIIKOIKYBaTH
IMYHHY CHCTEMY OPTaHi3My, 3HU3UTHU 3/1aTHICTb
CIPABIATHACS 3 TH(MEKITIE0 Ta MOTIPIIATH MPOIIeC
3aroeHHst [4]. Lle mosicHioe BuUILy 4acToTy GaKkTepi-
AJIIBHUX YCKJIAJHEeHb, A1arHOCTOBAHUX Y MAIli€HTIB
[[JI2A. Y namomy IociisKeHHi yactota Gakrepi-
AIbHUX YCKJIAJHEHb OyJia BUIIOI B TAIEHTIB i3
L/12A (7,77%) nopiBusino 3 1] (0%) ta B/I11/12
(2,94%), omHax 1151 pi3HUIIST HE [OCST/Ia CTaTUCTHY-
Hoi 3nauytocti (p=0,535).

[Ilono migBuIleHHd PiBHA KpeaTUHiHY, TO HOro
MeJliaHHUH piBeHb CYTTEBO i CTAaTUCTUYHO HE BijI-
pisHaBca Mixk rpymamu marientiB i3 B/IILI2 Ta
II/12A: 83,67[63,63-107,97] ta 83[68,50-113,38]
(p=0,212), mo WMOBIPHO MOJKJIMBO MOSICHUTU TIO-
pylieHHsIM (DYHKITT HUPOK, MOB'SI3aHUM CKOPille
3 TiloKcieln abo BIUIMBOM HeGPOTOKCHYHUX IIpe-
napatis, a00 PO3BUTKOM HMPKOBOI HEIOCTaTHOCTI,
HIJK came TilepriikeMi€ro.

JIKA, kit € IposiBOM MeTabO0JiuHOT JIEKOMITEH-
cartii IL/l, y Hammomy pocaijpkeHHi crioctepirasest y
20,56% mamnientis i3 B/III/12 ta B 11,65% namien-
TiB, aki Mmasm [[/[2A, Ha BigMiny Big gocaipKeH s
Cromer S.J. et al., sixi Bugsum upossu JJKA e
B 6,49% marienTiB i3 Briepiie giarnoctoBanum 11/]
i B 11,03% mnarienti i3 Hasgsuum I11/] (p=0,32)
[19]. Mu He BUSBUJIM CTATUCTUYHO 3HAYYTIIUX BiJl-
MiHHOCTEH y 6ioXiMiUYHMX MOKasHuKax (piBeHb Oi-
kapbonaty, pH, KeTOHIiB Ta TIJIIOKO3M KPOBi) MixkK
mamienramu 3 BAI/I2 ta L/12A, axi maau [IKA.
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JlerampricTh cepen marientin i3 BJI/[2 ta IKA
6yra Buroio (71,43%) MOPIBHSIHO 3 HAlliEHTaMU 3
I1/12A ta /IKA (66,67%), onHak 1151 pi3HUIIS He 10-
cATyIa cTaTuCTUYHOI 3HauytocTi (p=0,622).

Y nocaipxkenni Misra S. et al., sixi mopiBaioBaiu
gactory JIKA B marnienTin i3 II/[ y nonmangemiunmii
nepiof Ta nepiox nanzaemii COVID-19, nokazanu
30impenns sunankis JJKA B namientis i3 IT/I2A
na Tri COVID-19 nopiBHsSIHO 3 TIOTIepeaHiMu po-
kamu: 37% nuporu 17%, npu p=0,01, a rertanpHicTh
y narienTiB i3 /IKA cranoBusia 12% mopiBHsIHO i3
JetaynpHicTIO 2,3% y ponanaemiununii nepiox [20].
JIKA miepeBaskHO pO3BUBAETHCA B MaIieHTiB i3 [1/]
1-To THIy i He yacTO BUHUKAE B MaIlienTis i3 [1/12.
Hedimut incymniny ta 306i7TbIIeHHS KOHTPPETYJIsi-
TOPHUX TOPMOHIB (TJIIOKaroHy, KOPTU30JLy, KaTeXo-
JIAMIHIB) CIIPUSIOTH PO3IIEIJIEHHIO JKUPIB Ta aMi-
HOKHUCJIOT /711 OTpuMaHHs eHeprii. CTpecosa rinep-
rJIKeMis, SIK Pe3yJIbTat 301IbIIeH s IIPO3alaIbHIX
IIUTOKIHIB, TaKWX dK iHTepJelkiniB-1, -6, -12,
inTepdeponHy-y Ta (HaKkTOpy HEKPO3y MyXJIMHU-O
Ta KOHTPPEryJATOPHUX TOPMOHIB IIiJ{ BIIMBOM
COVID-19, Moxe mnogcHioBaty 301JIbIIEHHS Bijl-
cotka marienTiB i3 11/[2 i JIKA mig gac 3axBopio-
Banas Ha COVID-19. Kpim Toro, 1muToxkiHOBuMiA
IMTOPM MOXKE€ BUKJIUKATU PO3BUTOK IOJIOPTaHHOI
HEZIOCTATHOCTI [21], i3 MOKJIUBUM YIIKOJZKEHHSIM
B-KJIITUH MANTYHKOBOI 3a71031.

Cepennitt IMT y nartienTis i3 BJIIL/I2 ta B marti-
entiB i3 [I/[2A cyrreBo He Binpisusisest: 31,76[27,95-
34,33] nporu 30,82[26,64-33,95] (p=0,201) Bizro-
Bi/{HO. X04a KOPEJIAIIIHOTO B3aEMO3B I3KY MixK Ha/l-
MiPHOIO Baror,/0;KUPIHHM Ta PiIBHEM TJIIOKO3U KPOBI
B naitienTis i3 B/II1/12 ne BusasieHo, He MOKHA BU-
KJTIOUaTH 3HAYEHHS OKUPIHHS B PO3BUTKY Ta ITi/ITPU-
MaHHi rinepriikemii. ¥ sKUpoBiil TKaHMHI, 30KpemMa
BiCllepPJIbHIl, PO3BUBAETHCS XPOHIYHUH 3arajbHUN
TIPOIIEC, MPOAYKYIOTHCS 3aajibHi aINTTOKIHU, ITUTOKI-
HU, SIKi B TOMY YHCJIi PETYJIIOI0Th PIBEHD IyKPY B KPO-
Bi. 3 iHIIOro OOKY 3HMKYETHCSI YYTJIUBICTh KJITHH
710 THCYJIiHY, PO3BUBAETHC 1HCYJITHOPE3UCTEHTHICTD,
SKa cripusie rinepriikemii [ 22]. Ha T1i 3axBoproBanHs
na COVID-19, saxuii Moe TTOCHTIOBATH XPOHIYHUH
3anajgbHUN CTaH, IHCYJIHOPE3UCTEHTHICTh Ta Tilep-
TJIiKeMis MOKYTh 3HAUHO MOTIPITUTH CTAH TAIiEHTA 3
/12 Ta yckmagaatoBaTh fioro JiikyBaHHs [23].

Bucnosku

1. Cepen rocmitanmizoBannx i3 COVID-19 Busis-
siero 12,46% mariienTiB i3 myKpoBuM iabeToM 2-ro
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TUITy B aHamuesi, 1,68% — Biiepiiie iarHocTOBaHUM
IIyKPOBUM JiabeTom 2-1o Ty, 0,64% - ipeiabeToMm.
2. [TamienTy 3 BIepiie /[iarHOCTOBAHUM I[yKPO-
BUM JiabeToM 2-r0 THILy MOJIOAII, MalOTh TeH-
JIEHITII0 /IO YacCTillol TOoCIiTasi3alil y BiiliieHHs
IHTEHCUBHOI Teparlii, BAHUKHEHHS YCKJIQ/IHEHb Ta
JIETATTHHOCTI TTOPIBHSHO 3 TAI[IEHTAMU 3 T[yKPOBUM
miabetoM 2-ro THIy B aHaMHe3i Ta mpemiabeToMm,
1poTe I PI3HUIS He CTaTUCTUYHO 3Hauyina. [To-
Tpeba B KUCHEBIN IMiATPUMII 3HAYHO BUINA CEpej
NAaIi€HTIB i3 BlepIle AiarHOCTOBAaHUM IYKPOBUM
niabetom 2-ro tuiy Ta npeaiaberom (p=0,044).

3. [larienTu 3 Buepiiie iarHOCTOBAHUM I1YKPO-
BUM JiabeToM 2-T0 THITy MaloTh BUIII PiBHI rJlike-
Mil TIpU TOCIHiTai3allii Ta BUIII MaKCUMaJIbHI PiBHI
TJTIOKO3U B CTaIlioHapi.

4. Y naliieHTiB i3 BIepiie [iarHOCTOBAaHUM I1y-
KPOBUM J1iabeToM 2-TO THIy BHUINI MeiaHHI pPiB-
Hi MapKepiB 3amajieHHsI Ta YIIKO/KEHHS TKaHUH
(C-peaxrtuBnmii 610K, hepurnt, /[-aumep, sakrat-
JIETiIpoTeHas3a) i HUKYM PiBEHb MPOKAJTBIIUTOHI-
HY HOPIBHSAHO 3 MaI[ieHTaMU 3 I[yKPOBKUM /iabeToM
2-ro Tumy B aHaMHe3i. CTaTUCTUYHO 3HAYYNIUMU €
BiIMIHHOCTI 3a piBHAMU (hePUTHHY Ta JaKTaT/Aeri-
JIporeHasu. 3a MOKa3HUKOM KpeaTHHiHy CyTTEBUX
BiZIMIHHOCTE! MiK rpylaMu He BCTaHOBJIEHO.

5. Y matieHTiB i3 Brepiie AiarHOCTOBAHUM IIy-
KPOBUM /iabeToM 2-T0 THITy YacTillie CrocTepiraB-
¢4 1iabeTUYHAM KeTOoAI03 111/ 4ac TocIiTarisanii,
Hi’K y HAII€HTIB 13 I[yKPOBUM /1iabeToM 2-T0 THITY B
aHaMHe3i.

6. IIpu giarHocTHIli HOBOTO AiabeTy B TAIIEHTIB
i3 COVID-19, cain nepeBakHO BpaxoBYyBaTH I10-
kasuuk HbAlc, Hix piBeHb IJIIOKO3M HaTIECEPLe
TSt iuhepeHIliioBaHHS HOBOTO /liabeTy Bif miabery,
sikuii He OyB miarHoctoBanuii pamime. CBoeuacHa
JIiarHOCTHKA IyKPOBOTO /iabeTy 2-ro THITy B Ialli-
entiB i3 COVID-19 Ta npusHayeHHs Bi/IITOBITHOTO
JIKyBaHHS CIPUATHME 3al100iraHHIO TIPOrpecyBaH-
Hst iabeTy Ta pO3BUTKY MOT0 YCKJIaHEHbD.
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Cnncok ckopouyeHb

BIII/I2 — Briepiie giarHoCTOBaHWiT IYKPOBHil tiabeT 2-Tr0
THUITY

JIKA - giabeTnunnii KeToanni03

IMT - innexc macu Tisna

JIAT — nakrataerizporenasa

II[T — pexiaber

CPB - C-peakruBHuii 6inok

I/ — iykpoBuii giaGer

I12 — nykposwuii giaber 2-ro ThILy

I/I2A — uykposuii giabet 2-ro TUIy B aHaMHE31
HbA1c - ririkoBanuii remoriodin

COMPARATIVE CHARACTERISTICS OF
INFLAMMATORY MARKERS IN NEWLY
DIAGNOSED TYPE 2 DIABETES, PREVIOUSLY
DIAGNOSED DIABETES, AND PREDIABETES IN
PATIENTS HOSPITALIZED WITH COVID-19

Ye.l. Yurchenko
Odesa National Medical University

Abstract. Type 2 diabetes (T2D) remains one of the most common
non-communicable diseases worldwide. Among patients hospital-
ized with COVID-19, there is a high proportion of hyperglycemia or
a history of T2D, which increases the risk of severe infection and
complications. Patients with newly diagnosed diabetes require spe-
cial attention, as they are at the highest risk group for significant
deterioration and mortality. The aim was to assess the levels of in-
flammatory markers in patients with COVID-19 who had newly diag-
nosed T2D (ND), pre-existing T2D (PDD), or prediabetes (PD). Mate-
rial and methods. A retrospective review of 2.030 medical records
of patients hospitalized with COVID-19 was conducted, of which
150 records were analyzed in more detail. Age, sex, weight, body
mass index, and blood pressure were analyzed. The results of mul-
tiple measurements of fasting blood glucose, glycated hemoglobin
(HbA1c), ketone bodies, blood pH, bicarbonate, C-reactive protein,
D-dimer, ferritin, procalcitonin, creatinine, and lactate dehydroge-
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nase were studied. Results. Of the 2.030 hospitalized patients, 253
(12.46%) patients had PDD, 34 (1.68%) patients had ND, and another
13 (0.64%) patients had PD. Among patients with ND, 45% were un-
der 60 years of age, of which 20.58% were under 50 years of age. A
trend toward a higher incidence of complications associated with
the underlying COVID-19 disease was observed in patients with ND
compared to patients with PD and PDD: acute respiratory distress
syndrome (26.47% vs. 15.38% and 17.48%, p=0.330), multiple or-
gan failure syndrome (14.71% vs. 7.69% and 8.74%, p=0.336), and
sepsis (2.94% vs. 0% and 7.77%, p=0.451). Median maximum glu-
cose levels during hospitalization were significantly higher in pa-
tients with ND compared to patients with PD and PDD (p=0.048).
A statistically significant difference between patients with ND and
PDD concerned the levels of ferritin (985.2 [503-1373] vs. 517.05
[248.75-986.5], p=0.003) and lactate dehydrogenase (420 [295-513]
vs. 288 [235-430], p=0.003) was found. No statistically significant
differences were observed between the median levels of C-reactive
protein (103.94 [58.45-160.84] vs. 86.17 [32.94-165.78], p=0.29) and
D-dimer (1.02 [0.66-3.62] vs. 0.95 [0.51-2.25], p=0.05) in patients
with ND and PDD. Diabetic ketoacidosis was detected in 20.59%
of patients with ND during hospitalization, which was significantly
higher than in patients with PDD. Conclusions. The proportion of
ND among hospitalized patients was 1.68%. Patients with ND had
higher levels of glycemia, markers of inflammation, and tissue dam-
age (C-reactive protein, ferritin, D-dimer, lactate dehydrogenase),
and a tendency toward more frequent diabetic ketoacidosis com-
pared to patients with PDD.

Keywords: type 2 diabetes, newly diagnosed type 2 diabetes, in-
flammatory markers, COVID-19.
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3NOAKICHI Ny XANHWA
LMTONOAIOHOT 3an031 PI3HOrO

DIBHA [M(DEPEeHL|IOBAHHA:

DU3NK CMEpTI, NETaNbHICTD |

NPOrHo3

LY «lHcTTYT eHgokpuHonorii Ta 0bmiHy peyoBuH im. B.MN. KomicapeHka» HAMH YkpaiHu

Pestome. Cepep 3n0AKICHWX NyxAuH WwWutonogibHoi 3an03v (LL3) naninapHa kapumHoma (1K) Ma€ BigHOCHO CRpUATAMBIIA NPO-
rHO3, TOAI AK HI3bKoAMdepeHLiioBaHa kapuuHoma (HK) Ta aHannactuuHa kapuyHoma (AK) yepes CBoto BICOKY arpecviBHICTb
Ta CTPIMKE NPOrPeCyBaHHA BIAMOBIAANbHI 33 OCHOBHY KiNbKICTb CMEPTEN Cepef XBOPUX i3 TUPEOIAHUMM 3M0AKICHMM NyX-
nviHaMu. JoCnigKeHHA LyX KapUMHOM AK €AMHOTO Bi0N0MYHOrO KOHTUHYYMY ArdepeHLiioBaHHA 1O3BOMAE Kpallle 3p03yMiTu
eBOIOLiI0 NYXJMHHOO NPOLIECY Ta NOKPaLLNTK CTpaTvdiKavilo pu3nkie. MeTol po6oTu € NOPIBHAHHA YaCTOTK Ta 3HAUEHHS
KNIHIYHVIX XapaKTEPUCTVIK, AKi MOXYTb CNYTyBaTW NOTEHUIAHVMI NPOTHOCTUYHMMM GAKTOPaMK, @ TAKOX OLIIHKa PY3MKy CMepTi,
DIBHA NeTanbHOCTI Ta BikmBaHoCT y xBopux i3 MK, HIK Ta AK U3 3 ypaxyBaHHAM CTyneHa AndepeHUiloBaHHA LUX NYXSUH.
Martepian i MeTogu. PeTpocnekTMBHO JOCIAMAN BNAUB CTaTi, PO3MIPY MyXiuHI, 00CATY ii MeTacTazyBaHHA Ta iHBas3il Ha pi-
BeHb NeTaNbHOCTI, PU3NK CMepTi Ta KyMyNATUBHY BIKIBAHICTb naLlieHTis i3 MK, HAK Ta AK L3, CratvcTiyHa 06pobka BKNtouana
MeTof KannaHa-Meliepa, Log-rank TecT, t-TecT CTblofieHTa Ta OAHOGAKTOPHNIA perpeciitiuii aHanis. PesynbtaTu. BctaHosneHo
UITKMI rpalieHT arpecBHOCT TUPEOIAHMX KapLMHOM, AKi BIIPI3HAIOTLCA 33 CTYNeHeM AdepeHLIitoBaHHA. 3a Oro 3HKEHHS
CYTTEBO 30iMbLIYETLCA CEPEMHIN PO3MIP NYXNMH, YacToTa IX MeTacTa3yBaHHA B flaTepanbHi NiMdOoBY3AM WK Ta BifAaneHo, Wi-
poTa iHBa3ii (y Kancyay NyxauHy, TKAHWHY 3a103K, Y CTPYKTYPM Ta TKaHWHW N03a Hel) Ta piBeHb NeTanbHOCTI NaLiEHTIB OAHO-
YaCcHO 3i 3MeHLIEHHAM PiBHA X BiMBaHOCTI. [Ina MK pusnk cmepTi kopentioe 3 6araTbMa KNiHiYHMMK GakTopamu, npoTe Npy
HK 1a AK 4aCTWHa 3 HUX BTpaYa€e He3anexHy NPOrHOCTUYHY LiHHICTb. Halriplwy OAHOPIYHY BUXKMBAHICTb BCTAHOBNEHO A4
xBopyix i3 MK po3mipom, LLO NepeBuLLye 8 CM, Ta XBOPUX, AKI MatoTb BiddaneHi metactasn. OAHOPIYHA BUXKMBAHICTb XBOPKIX
koropTt 3 HJK cTaHOBUTL 76,8%, a loBeaeH M GakTopamK, O BMAMBAIOTb Ha HEl, € BENVKIIA PO3MID MyXMHU Ta eKCTpa-
TMPEOiaHa iHBas3idA. BuxuBaHICTb XBopyx Koroptu 3 AK HUXua 3a Taky xBopwix i3 MK y 13 pasis: 4O POKY MatoTb WaHCK JOXNTU
NMe NOOAMHOKI NauieHTU. [HBa3iA B HABKOMULLHI CTPYKTYPU BUABMNACA HAMbINbL NOTYXHAM NpeankTopom cvmepTi ana AK,
nepeBepLUyoU 33 BMAMBOM HAABHICTb BifAaneHux mMeTacTasis. BucHoBKu. [porpecysaHHa npouecis aeandepeHLiioBaHHs
TPEOIAHMX KapunHom Big K 1o AK, WO CynpoBOIKYETHCA HAKOMMYEHHAM TEHETUYHIX 3MiH Ta BTPATOK FTOPMOHA/IbHOI Ta
iMYHHOI 3aNeXHOCTI MyX/UH, HIBENIOE BNAMB CTaTi Ta 3HVXKYE 3HAYEHHS UYaCTVHY TPaaMUIAHMX Ang AudepeHLinoBaHUX TMPEO-
iHUX KapUVHOM NPOTHOCTUYHMX GaKTOPIB. Br3HaueHo ix iepapxito: po3mip NyxAnHW € Mapkepom nponidepadii, natepanbHe
METACTa3yBaHHA — MapKepOM AMCEMiHALT, @ IHBA3INHICTb — MOKA3HMKOM MaKCUMANIbHOTO 3MI0AKICHOTO NOTeHLiany, AKUI CTae
KPUTWUYHMM Ha Mi3HIX eTanax nyxavHHOT eBOMoLil.

KniouoBi cnoBa: KapLiviHOMM LMTONOAIOHOI 331031 (ManinapHa, H3bkoardepeHLinoBaHa, aHannacTuuHa), PU3MK CMepTi, Br-
KMBAHICTb, NETaNbHiCTb, NPOrHOCTUYHI GAKTOPU.

© b.b. [yda, A.B. Tumkis
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Jlnga paky 113 npuramanHa 3HAYHA KJiHIYHA
ta OioJoriyHa TeTepOreHHiCTh, M0 3HAYHOIO Mi-
pPOI0 BU3HAYAETBHCS CTyTMeHeM IudepeHIlifoBaHHs
nyxauau. Haitbisbin momupeHon GopMoro 3J10-
akicanx nyxauH I3 e IIK; mazaran npornos ii
Bi/IHOCHO CIIPUATJIMBUI 13 BUCOKUM PiBHEM JIOBTO-
TpuBasoi BuskuBaHocTi xBopux [1]. HaBnaku, AK €
OJtHI€I0 3 HANOIIBIIT arPECUBHUX COJITHUX ITYXJIUH
JIIOAWHU, /IS SKOI XapaKTepHi CTPiMKe TMporpe-
CyBaHH$, PaHHs iHBa3isg Ta BKpail BUCOKA JieTalb-
HicTh [2, 3]. [IpoMizkHE MOJOKEHHS MK HUMU SIK
3a MOP(OJIOTIYHUMH, TAK i 32 KJIITHIYHUMH Xapak-
tepuctukamu 3aiimae H/IK, o noennye 3anexno
Bijl cTazii 3aXBOPIOBAHHS Ta HASBHOCTI MeTacTa3iB
p¥ICH arpecUBHOTO mepebiry 3 BapiabeTbHICTIO KTi-
HiyHUX 1posiBiB [4, 5]. [Tompu Te, o HAK ta AK
CTAaHOBJIATH cepejl 3n0sKicHnx nyxuauH 3 nauime
HEBEJIMKY YaCTKYy, caMe BOHU BU3HAYAIOTh OCHOBHY
cmepTHicTb Bif paky I3 [1, 6].

Y cyuacHili oHKOJIOTII CTymiHb audepeHntio-
BaHHS PO3TJSANAIOTH He Jnlie SK MOPQOJOTIdHY
XapaKTePUCTHUKY, ajie 1 9K iIHTerpaibHuN TTOKa3HUK
Giostorii MyXJIMHM, 10 BioGpaska€ HaKOIMYEHHSI
reHeTUYHUX Ta eIlreHeTUYHMUX 3MiH, aKTHUBaIiio
CUTHAJIBHUX TIIAXIB Tposidepartii Ta iHBasii, a
TaKOX BTPATy KJITHHHOI CIerfiaiisailii Ta KOHT-
posboBaHOTO pocty |7, 8]. [lonpu 3HaYHY KiNbKiCTh
Cy4acCHUX JIOCJIi/IKeHb, OiJIbIICTh i3 HUX MPUCBsIYe-
Hi aHAJIi3y OKPEMUX TicTOJOTIUHUX TUIiB paky 1113
i30J1bOBAHO, 110 OOMEKYE MOKJIUBICTH IIJICHOTO
PO3YMIiHHS €BOJIIOITT TyXJTUHHOTO MPOIIeCY K €/11-
HOTO 0i0JIOTIYHOTO KOHTHHYYMY MpOrpecii Bia 10-
6pe audepeHIiiioBanux 10 HeaudepeHIiioBaHNX
dopm. Bopnouac nopisastibnuit ananis [1K, H/AK
ta AK n03BoJige po3ragaaT i MyXJIUHUA SK T0-
CJIIJTOBHI eTanu MyXJIMHHOI eBOJTIOII], 1[0 CYTTPOBO-
JUKYIOTBCS TIOCTYTIOBUM 3POCTAaHHSIM arPecUBHOCTI
Ta TOTiPITeHHSIM TTOKa3HUKIB BUKUBAaHOCTI [1, 9].

InTepec cTaHOBUTD TAKOXK OIIHKA YaCTOTHU IIPO-
THOCTUYHMX (DAKTOPiB, a TAKOXK iX 3B’SI30K i3 piB-
HeM JIeTaJbHOCTI, PU3UKOM CMepTi Ta MOKa3HUKa-
MU BWKMBAHOCTI [, 6]. AHami3 1ux mapamerpiB y
KOHTEKCTI CTymeHsT AudepeHIiioBaHHs MOKe He
JIdIIe BUBHAUUTHU CTPpAaTU(hiKaAIliI0 PU3UKY, ajie i J10-
3BOJINTU BUSBUTHU KJIIOYOBI JpaiiBepu Oi0J0rYHIX
MeXaHi3MiB arpeciBHOIO Tepediry 3aXBOPIOBaHHSL.

MeTo10 J10C/Ii/IZKEHHS € TOPIBHSIHHST YaCTOTH Ta
3HAYEHHS KJIHIYHUX XapaKTePUCTHK, SIKI MOXKYTb
CIYTYyBAaTU TOTEHI[IHHUMU TIPOTHOCTUYHUMU (haK-
TOpPaMU, a TAKOK OIlIHKA PU3UKY CMEPTI, PiBH Jie-
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TaJTbHOCTI Ta BWKWBaHOCTI y xBopux i3 11K, HAK
ta AK 13 3 ypaxyBanHsIM cTyTeHs AudepenIiio-
BaHHS IIUX IIyXJIMH.

Marepian i MeTou

JList TipoBeIeH s ToCTiKeHb Oy10 chopmoBa-
Ho Tpu koroptu xBopux i3 [IK, H/IK ta AK II13.
[MarienTn 6y o6CTEKEH] Ta TIPOOIIEPOBaHi y Xi-
pypriunomy Biaiiai lacturyry y 1989-2024 poku
i laHi Ipo X KJiHIYHI XapaKTePUCTUKU MiCTATHCS
B KJIiHIYHOMY peecTpi xBopux. Kputepisimu Bij-
60py MAIiEHTIB IJIsT BKJIOYEHHST B KOTOPTH Oy JIH:
1) miarHos THUpeoimHOI KapIMHOMU, MiATBepIKe-
HUH pe3yJibTaTaMi NAaTOTiCTOJIOTIYHNX €KCIIePTU3;
2) HOBHMII JOCTYIHMII OOCAT KJIIHIYHUX [JaHUX,
SKUN HEeOOXIZHUN [JIsT CTAaTUCTUYHOI 0OPOOKY;
3) indopmaliisg 1Moo MoomepaniifHoro crarycy
nariertiB. Kpurepii Bukmouenns: 1) oOcTexxeHHst
rmaifienTa 4u rmpoBejenHs omneparii Ha 113 B iH-
1Iiii KJIiHiI; 2) HemoBHUI 00CAT KITHIYHNAX JaHUX;
3) BizcyTHicTb iH(bOPMaIlii TPO CTaH XBOPUX IiCJIs
ormepartii.

¥ xoropty xBopux i3 H/IK 13 ysitinmm 23 xBo-
pUX; HA MOMEHT omepallii cepe/iHiil BiK Malli€HTIB:
59,71+3,04 poky. /[BaIsATh CiM XBOPUX CTAHOBUJIN
rpyny narienTiB 3 AK 111 3; ceperiii Bik maiieHTIB —
60,80+£2,47 poky. 3Baxkatoun, mo xsopi 3 H/IK
i AK nepeBaxuo Oyju y Billi, 110 II€PEBUIIYBaB
50 pokiB, koropry narientis i3 ITK dopmyBaiu 3a
1M JKe TIPUHITUTIOM: cepelHill Bik xBopux i3 IIK
(1048 oci6) cranosus 61,00£0,01 poky.

PerpocnekTHBHO [aHi TIPO TALie€HTiB Oyiu
OTPUMAHI 3 KJIIHIYHOTO PEECTPY XBOPHUX Ta BKJIIOYA-
JIW: CTaTh XBOPUX, PO3Mip MyXJWH, Kaacudikaiito
MeTacTasiB 3a cuctremoio TNM (8 penaxiist), HasB-
HicTh 1HBa3ii KapiuHOM (y KarcyJy MyXJInHH, iH-
Tpa- UM eKCTPATUPEOIHY ), a TAKOXK J]aTy CMepTi un
JIaTy OCTaHHBOTO OOCTEXKEHHsI XBOporo. Pospaxo-
BYBAJIM Y4acTOTy HasIBHOCTI TieBHOTO (bakTopa (xa-
PaKTEePUCTUKHN ), PiBEHb JIETAJTbHOCTI XBOPUX, PU-
3K HACTAHHS CMEPTI, IKUH MOKe Oy TH OB sI3aHu i
31 3HAYEHHSIM II€BHOTO (paKToOpa, a TaKOK PiBEHb
BUKUBAHOCTI XBopuX. [lopiBHAHHS 3HaUeHHS KJIi-
HIiYHUX (haKTOPiB 7151 BIKMBaHOCTI XBopuXx i3 1K
H/IK i AK npoBouiu jutiie st OTHOPIYHOTO Tie-
piojy: Take OOMEKEHHSsT B aHali31 00YMOBJICHO THM,
1[0 TPUBATICTD KUTTS naiienTiB 3 AK #e mepesu-
1Y€ 11ei TEPMIH.

Craructuuny 00poOKy JaHMX JJIsl KaTeropiajib-
HUX 3MIHHUX BUKOHYBAJIHW 32 BUKOPUCTAHHS KPU-
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TEPit0 Y3rosKeHOCTi PO3TOIITIB ¥ (PX) i mpejicTaB-
JIAJIH SIK KiJTbKIiCTh BUTA/IKIB (XBOPUX) Ta 1X Bi/ICO-
TOK (/10 3araJIbHOI KiJIbKOCTI XBOPUX Y Bi/IIIOBiIHIHT
rpyti (n (%)). Jlust 6esniepepBrux 3aminanx (M=m)
3aCTOCOBYBa/IM He3asexknuii t-tect CrbloeHTa.
[To6y10By KPUBUX KyMYJSITUBHOI BUIKHBAHOCTI
XBOpUX TPOBOAWJM 32 MeToznoM Kanmana-Meiie-
pa, a AJd TOPIBHAHHSA MOKAa3HUKIB BUKUBAHOCTI
B Ipylax 3acTOCOBYBaJu HemnapameTpuuHuii Log-
rank Tect. /it oriHkM (hakTOPiB, ACOMiIOBAaHMX
i3 JleTaJIbHUMHU HACJIiJIKaMH, 3aCTOCOBYBAJIN perpe-
CiiHMIT aHaJTi3. Y JaHOMY JOCJi/IKeHHI MOJIesb 3a-
CTOCOBYBAJIU JIJIS OIIIHKY Bi/ITHOCHOTO PU3UKY CMEPTi
(hazard of death), mo BinmoGpakae He fiMOBipHIiCTH
BUJKMBAHOCTI, @ IHTEHCUBHICTb pu3uky cmepri. [1o-
JIEI0 BBAXKAJIN CMEPTh, IEH3yPyBaHH 3/[ICHIOBAIN
Ha MOMEHT OCTaHHbOTO KOHTAKTY 3 IailienToM. Pe-
3yJIBTATU TPEJICTaBJIEH] Y BUTJI/I KoedillieHTa pu-
suky (hazard ratio, HR) 3 95% moBipunmu intepsa-
namu (confidence interval, CI). Kpurnunuii piBeHb
CTaTUCTUYHOI 3HAUYTIOCTI TipuiiMasiu 3a 0,05.
PerpocrniekTuBHUIT XapaKTep AOCTIIKEHHS He
norpebyBaB ysrokenHs 3 Komiciero 3 nuranp 6io-
etk 1Y <«IHCTUTYT eHAOKPHUHOJIOrIT Ta 0OMiHYy
peuoBuH im. B.I1. Komicapenka HAMH VYkpaiau».

Pe3yabraTu

KinpkicHe criBBiZIHOIIEHHST B KOTOPTaX Malli€H-
TiB pi3HOI crati 3 Kapuunomamu I3 cranoBuTH:
s [TK — 4,76:1 (866 i 182), nna HAK — 0,92:1
(111 12), nna AK — 2,86:1 (20 i 7, BiAMOBiIHO KiH-
KU Ta Y0JIOBIKH).

¥ xBopux i3 11K 13 naituacrimie crocrepirain
MyXJIMHU PO3MIiPOM JI0 4-X CM, HATOMICTb JIy’Ke Be-
JIVKi KapiiMHOMU (TIOHA[] 8 CM) 3yCTpivaancs BKpaii
pinko (ta6u. 1). Hasnaxu, cepen HJK i AK naii-
YacTille PeecTpyBaiu MyXJUHU PO3MIPOM Bifl 4-X
110 8 cM, a BiZICOTOK [y’Ke BeJIMKUX ITyXJIUH IIepPeBU-
myBaB takuii cepen [1K y 20,5-29,0 pasis. Cepej-
Hill po3Mip KapuuHoM ctaHoBuB 15,1+0,6 MM st
IIK, 57,0+4,6 mm it HAK 1 60,3+3,7 mm 1a AK.

[TopiBasino 3 xBopuMu 3 11K wactora metacra-
syBanns 3a H/IK i AK 6yna cyTreBo Buio (auB.
tab. 1). 3Beprae yBary, 10 Taka OCOOJIMBICTH
CTOCYBaJIach Ie€peBaKHO 11010 MeTacTa3yBaHHS
H/IK i AK y natepasbhi gimcboBysau mui. Y 15,8-
26,9 paza vacrimie y xsopux i3 HIIK i AK peectpy-
BaJIM TaKOK HASIBHICTD Bi/IJJaJIeHUX METacTa3iB.

[arparupeoinny inBasito AK 3azHaueHo OijbI
HIXK Y /IBOX TPETUH XBOPUX KOTOPTH, YacTOTA 11 CyT-

Tabnuua 1. Xapaktepuctuka xBopuix i3 kapuuHomamu L3, n (%)

Table 1. Characteristics of patients with thyroid carcinomas, n (%)

MokasHuKn nK HAOK AK
Indicators PTC PDTC ATC
n=1048 n=23 n=27
(7atb
Gender
KiHoua 866 (82,6) 11(478)*  20(74)
female
Yonosiua 182(174)  12(522)*  7(259)
male
Po3mip nyxnnHu
Tumor size
<40cm 953(909) 5@1,7)* 6(22,2)*%
4,1-8,0cm 86 (8,2) 12(522)*  9(593)*
>8,0m 9(09) 6(26,1)* 5(185)*
Kateropis
Category
N1a 89(8,5) 3(13,0) 3(11,1)
N1b 73(7,0) 7(30,4) * 15 (55,6) **
NTab 88 (84) 2(898) 3(11,1)
M1 12.(1,1) 4(174) % 8(29,6)*
IHBa3iA
Invasion
y Kancyny nyxamHu 893(852) 15(652)*  24(889)*
into the tumor capsule
iHTPaTMpPeoinHa 496 (473)  12(52,2) 24 (88,9) **
intrathyroid
eKcTpaTvpeoiaHa 255(24,3)  12(522)*  23(85,2) **
extrathyroidal
JleTanbHicTb 43(4,1) 14(609)*  26(96,3) *

Lethality

Mpumimka. * — pisHuua 3 [1K sipozioHa (p<0,05); * — pisHuusa 3 HK sipozioHa
(p<0,05).

Notes. In all tables: PTC — papillary thyroid carcinoma, PDTC - poorly
differentiated thyroid carcinoma, ATC — anaplastic thyroid carcinoma.
* — difference with PTC is significant (p<0.05); # — difference with PDTC is
significant (p<0.05).

teBo Buia Takoi 3a 1K i H/K, n1g skux BoHa He
BifipizHsAnacd. BoaHoyac yactora eKCTpaTupeoi-
HOI iHBasii mporpecuBHo 36iabiieHa B Husil I1K,
HJAK i AK. Cuig Takosx 3asHauuTH, IO 1HBa3is
H/IK y BnachHy kamcysry HallHHUK4Ya cepesl Kapiu-
HOM, 110 jocJijizkeni. JletasbHicTh cepell XBopux
i3 H/IK nepeBumniye taky cepex naiientis i3 [I1K y
14,9 pasa, a cepen xBopux 3 AK BoHa € Maifxke cTO-
BijicoTkoBOMO (B, TabIL. 1).

Amnaui3 piBHS JeTaIbHOCTI XBOPUX i3 TUPEOITHN-
MU KapIIMHOMaM¥ 3 Pi3HUM piBHeM AugepeHIrito-
BaHHS Iy XJIMHHUX KJIi TUH 3aJI€KHO BiJl XapaKTepHC-
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THK IIyXJIMH TI0Ka3as, 1110 3a [IK neranbHicTh cepen
XBOPUX Y BitMi 60+ 3aekuTh Bij 111101 HU3KM (pak-
TOPiB: PO3MIPY IyXJINHU, XapaKTepy il MmeTacrasy-
BaHHS B JiM(OBY3JIU Ui, HASBHOCTI BijlaieHnX
MeTacTasiB, CTyIeHs 1HBa3ilHOCTI KapIUHOMHU
(ta6u.2). [Ipu bomy 3 HOTipLIEHHSIM CUTYyaIlil (BU-
Uil po3Mip MyXJUHU, TMUPIITE METacTa3yBaHHS —
N1a, N1b, N1ab, M1 uu Bumuii o6car inBasii — y
KaricyJy, y TKaHUHY 3aJI03H, 11032 Hel) PiBeHb Jie-

Tabnuua 2. PiseHb NeTanbHOCTI XBOPYIX i3 KapumHomami L3, n (%)
Table 2. Mortality rate of patients with thyroid carcinomas, n (%)

TasnbHOCTI 361bIny€eThest. Kpim Toro, seTaabHicTh
xBopux vojiosivoi crati 3 [IK II[3 Buma, Hix ce-
pen xinox. /g xsopux i3 H/LK 3amesxxnicTs piBHS
JIETAJTbHOCTI BiJl XapaKTEePUCTUK ITyXJWH MEHIIA.
Bona BiporigHo miaTBepa;KeHa JIMIIE [AJ1s0 3HaAYeH-
HS PO3MIPY MyXJIMHU Ta HassBHOCTI €KCTPaTUPeo-
iHOT iHBa3il KapIMHOMHU, a YiTKAa POJib BUBUYEHUX
XapaKTepucTuK y JetamsbHocTi xBopux 3 AK 113
BijlCyTHS.

MokasHuKn nK HAK AK
Indicators PTC PDTC ATC
n nomepnu n nomepnu n nomepnun
died died died

(ratb

Gender
XiHoua 866 28(3,2) 11 7(63,6) 20 19 (95,0)
female
4os0BiYa 182 15(8,2) * 12 7(58,3) 7 7(100,0)
male

Posmip nyxnuHn

Tumor size
<40m 953 17(1,8) 5 1(20,0) 6 5(83,3)
4,1-80cm 86 22(25,6)* 12 8(66,7) 16 16 (100,0)
>8,0m 9 4(444)% 6 5(833)* 5 5(100,0)

Kareropia

Category
NO 798 9(1,1) 11 5(45,5) 5(83,3)
NTa 9 334 3 2 (66,7) 3 3(100,0)
N1b 73 10(13,7) * 7 6(85,7) 15 15(100,0)
NTab 88 21(239)* 2 1(50,0) 3 3(100,0)
MO 1036 37 (3,6) 19 11(57,9) 19 18(94,7)
M1 12 6(50,0) * 4 3(75,0) 8 8(100,0)

[HBa3ia B Kancyy nyxamHu

Invasion into the tumor capsule
BICYTHA 155 0,6) 8 4(50,0) 3 2(66,7)
absent
HaABHa 893 42 (4,7)% 15 10 (66,7) 24 24 (100,0)
present

[HTpaTVpeoiaHa iHBa3iA

Intrathyroid invasion
BIfCYTHA 552 3(0,5 11 5(45,5) 3 2(66,7)
absent
HaABHa 496 40(8,1) % 12 9(75,0) 24 24 (100,0)
present

EkcTpaTnpeoinHa iHeasia

Extrathyroidal invasion
BICYTHA 823 6(0,7) 11 4 (36,4) 4 3(75,0)
absent
HaABHa 255 37(14,5)* 12 10(83,3) * 23 23(100,0)
present

[pumimka. * — pisHUUA 3 0aHUMU 2pynu NOPIBHAHHS (XIHOYA cMame, po3mip nyxnuHuU <4 cm, kameeopia NO, 8i0cymHs iHeazis) 8ipoeioHa (p<0,05).

Note. * — the difference with the data of the comparison group (female gender, tumor size <4 cm, category NO, invasion absent) is significant (p<0.05).
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Pesysbratn  ofHOGAKTOPHOTO — perpeciitHoro
aHaJli3y MOBHICTIO Ii/[TBEP/IUJId BUCHOBOK IIPO CYT-
TEBE 3HAYEHHS XapaKTePUCTUK TyXJIWH IK (HaKTo-
piB, 1110 BIIMBAIOTh HA PU3UK cMepTi xBopuX i3 [TK
13 Bikom 60+: Besmunna HR Buma 3a HasgBHOCTI
JIy>Ke BeJIMKUX TyXJWH (TIOHa/1 8 M), TIPU TUPOKO-
My iX MeTacTazyBaHHI B JiM(OBY3JM MUl 9 BiJl-
JajieHo, 3a 30UIbIeHHsT 00cATy iHBasii KapIHO-
mu (tabu. 3). 3HAueHHS [UX XapaKTePUCTUK IS
PU3MKY CMepTi cyTTeBO HiBesoeTbes B pasi HAK
L 3: sk BiporiaHi (hakTOpH, 10 BIJINBAIOTH HAa HHO-
IO 32 IUX KapIUHOM, 3aJIUITUIINCS JIUIIe HasBHICTD
MyXJIUH PO3MIPOM TIOHAJ 8 CM 1 eKCTpaTupeoinHa
inBagzis. Pe3ysibraTu paH:KyBaHHSI TPOTHOCTUYHUX
dakropiB 3a Besnunuoio HR mokazano, mo Haii-
GIJIBIIT  TIOTYKHOIO JIETEPMIHAHTOIO JIETAJILHOCTI
npu AK II[3 € iHBasiitHicTh KapIIUHOM, 3HAYEHHS
skoi nepesuntye taky sk auadg [IK, Tax i qoa H/IK.

Ta6nuua 3. Pr3vik HacTaHHA cMepTi Yy xBopux i3 kapunHomamu L3, HR (95% Cl)

Table 3. Risk of death in patients with thyroid carcinomas, HR (95% Cl)

3HAuHUI BIJIUB TaKOK MaJd HAsBHICTh MeTacTa-
3iB y JaTepasibHi perioHapHi JimMGoBy3gn Ta po3-
Mip nyxyinan. CTaTh NAIIEHTIB TPOJIEMOHCTPYBAa
nyske cabKy acolialiito 3 pU3uKOM CMEPTHOCTI BiJ[
IIK, HAK i AK.

AmnaJtiz KpUBMX BUKMBAHOCTI XBOPUX i3 KapIu-
HOMAaMH, MO BiJIPI3HAIOTHCSA CTyHeHeM I epeHIri-
I0OBaHH$, CBIYUTDH 1TPO BUPAKEHY YACOBY TIeTepo-
TeHHICTh HACTAHHS cMePTi (PUCYHOK).

[TopiBHsIIBHUI aHaJi3 OJHOPIYHOI BHKUBAHOC-
Ti XBOpUX i3 pisauMu KapimaoMamu 1113 mokazas,
mo g narientiB i3 [IK Bona € myske BUCOKOIO
(99,3%); mo meBHOI MipK BOHA 3aJIeKUTh Bijx dak-
TOPIB, gKi IIpoaHaizoBati B poboTi (Tabi. 4).

Hafiripiry oHOpiuHYy BW)KWBAHICTb BCTAHOB-
Jiero st xgopux i3 [TK posmipowm, 1110 nepeBuiirye
8 cM, Ta XBOpHUX, SKi MAIOTh BijjlajieHi MeTacTa3n

MNoKa3HuKn
Indicators

MK
PTC

HOK
PDTC

AK
ATC

YonoBiKkn/XiHKM
Men/women
Po3wmip nyxnnHu
Tumor size
4,1-8,0 cm/<4,0 cm
>8,0cm/<4,0 cm
MeTacTasu B nim¢poBy3nu
Metastases to the lymph nodes
N1a/NO
N1b/NO
N1ab/NO
BipnaneHi meTactasu
Distant metastases
M1/MO
[HBa3iA B Kancysy nyxamHu
Invasion into the tumor capsule
HaABHa/BIACY THA
present/absent
IHTpaTVpeoiaHa iHBa3iA
Intrathyroid invasion
HaABHa/BIACY THA
present/absent
EkcTpatnpeoinHa iHBasia
Extrathyroidal invasion
HaABHa/BIACY THA
present/absent

1,42 (0,70-2,90)

981(51-187)*
24,6 (8,3-72,9) *

1,86 (0,6-5,2)
435(18-104) *
6,11(28-13,2)*

22,4 (9,1-55,0)

1,64 (0,8-3,4)

533(1,8-152) %

427(19-93)*

0,73(0,18-2,94)

0,88(0,21-3,51)
595 (1,32-26,8) *

0,46 (0,05-4,07)
2,01 (0,49-8,26)
2,20(0,42-11,4)

1,45 (0,31-6,69)

1,44 (0,39-5,33)

2,25 (0,60-8,39)

345(1,02-12,9) *

1,15(0,30-4,35)

6,27 (1,48-26,6) *
4,64 (1,02-21,1)*

1,61(0,42-8,64)
8,45 (1,89-37,8) *
1,91 (0,42-8,64)

3,42 (090-12,9)

25,0 (4,0-200) *

31,0 (5,0-250)*

38,0 (6,0-300) *

[pumimka. * - p<0,05.
Note. * - p<0.05.

187

VERTE }



ISSN 1680-1466" EHIOKPMHOJIOTNA" 2026, TOM 31, Ne 2

OpwuriHanbHi 0OCHIAKEHHA

Ta6nuua 4. OgHopiuHa KyMynATVIBHA BUKMBAHICTb XBOPUX BikoM 60+ i3
pi3HAMK KapurHomami L3 3anexHo Big CTaTi XBOPUX Ta XapaKTepuUCTHK
nyxavH, %

Table 4. One-year cumulative survival of patients aged 60+ with various
thyroid carcinomas depending on the sex of the patients and tumor
characteristics, %

[MoKa3HNKu MK HOK AK
Indicators PTC PDTC ATC
(ratb
Gender
KiHOua 99,3 80,0 10,0
female
4ONOBIYa 98,8 * 83,4 0,0
male
Po3mip nyxanHu
Tumor size
<4,0cm 99,6 100,0 0,0
41-80cm 952 * 90,9 6,2
>8,0cm 778% 50,0* 0,0

MeTacTasu B nimMposy3nm wui
Metastases to the cervical lymph nodes
NO 99,7 909 0,0
N1 96,8 * 75,0 4,7
Binpnaneni metacTasu
Distant metastases
MO 994 829 10,5
M1 66,7 ** 75,0 0,0 **
IHBa3iA B KANCyny MyxnnHu
Invasion into the tumor capsule

BIACYTHA 99,7 100,0 334
absent

HafABHa 99,5 72,2 00*
present

IHTpaTVpeoiaHa iHBa3iA
Intrathyroid invasion

BIACYTHA 99,8 90,0 334
absent

HaABHa 98,6 * 750 0,0*
present

EkcTpaTnpeoinHa iHeasis
Extrathyroidal invasion

BIfICYTHA 99,6 100,0 50,0
absent

HaABHa 97,9* 66,7 * 00*
present

[pumimka. * — pisHUUA 3 0GHUMU 2pynU NOPIBHAHHA (XIHOYa CMame, po3-
Mip KapyuHomu <4 cm, hakmop 8iocymHiti) gipoeioHa (p<0,05); ** — pizHu-
UA 30aHUMU 2pynuU NOPIBHAHHA (iHOYA CMame, PO3MIp NYXUHU <4.cM, Mema-
cmasu NO i MO, gidcymHs iHeazis) eipoeioHa (p<0,05).

Note. * — the difference between comparing group data (female gender,
carcinoma size <4.cm, factor absent) is significant (p<0.05), ** —the difference
between comparing group data (female gender, tumor size <4 cm, metastases
NO and M0, invasion absent) is significant (p<0.05).
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PucyHok. Kpusi BuxuBarocTi xBoprx 3 AK (1), HOK (2) i 1K (3).
Figure. Survival curves of patients with ATC (1), PDTC (2), and PTC (3).

(muB. Tabum. 4). Jlng HJIK opgHOpiuHa BUKMBAHICTD
cTaHoBUTH 76,8%, a moBeseHnME (DaKTOPaMH, IO
BIIMBAIOTH HA Hel € PO3MIp IyXJNHHU, & TAKOXK eKC-
TpaTupeoifiHa iHBasis. BuikuBaHicTb XBOpUX KO-
roptu 3 AK nmzkya 3a Taky xsopux i3 [1K 'y 13 pasis:
JI0 POKY JOKuJIu Jutie 7,4% TallienTiB; Bijanene
MEeTAacTa3yBaHHSI Ta HAsIBHICTh NIMPOKOI iHBa3il
IyXJUHU € OCHOBHUMHU ITPOTHOCTUYHUMU (DAKTO-
pamu. 3a3HayuMOo, 110 JIesKi iHII (GaKTOPU TaKoX
MMOBIPHO MOXYTb BILIMBATU Ha BUKMBAHICTb 1a-
mientiB i3 HAK i AK, npore HeBennka KiJbKiCTh
XBOPUX y KOTOPTax He JI03BOJUJIA TiATBEPUTH 11€e
CTaTUCTUYHO.

Oo6roBopenHst

Bimomo, mo 11K, H/AK ta AK 1113 MaoTh CIIiiab-
He ToXo/KeHHs (i3 hOKYyJIIPHUX ermiTesiaTbHuX
KJIITUH 3a/1031) 1 HaJesKaTh 0 €AUHOro 6iosoriu-
HOTO KOHTUHYYMY TYXJIMHHOI Mporpecii — Bi J0-
6pe audepeniiioBaHux 10 MOBHICTIO HeaudepeH-
miioBanux Gopm [1]. Boum peMoHCTPYIOTDH TI0-
CJIIJIOBHY €BOJIIOIII0 THUPEOINHOI TYXJIUHU 4Yepe3
nporiec aeaugepeHIlifoBaH s, SIKUU 3YMOBJIEHUH
HAKOIUYEHHSIM TeHEeTUYHUX IOopylleHb (30KpeMa
MmyTaiiit y renax BRAF, RAS, npomotepy TERT,
TP53), akTuBalli€lo KJIOYOBUX CUTHAJIBHUX TILJIS-
xiB (MAPK, PI3K/AKT/mTOR) Ta mocsigoBHOO
BTpaTofo crenu@ivanx (QyHKIii TUPEOIHTIB, 30-
Kpema HakonnuenHs noxay [7, 10]. 1li myxsumHaM Ma-
I0Th CITIJIbHI MeXaHi3MU 1HBa3il Ta MeTacTa3yBaHH4,
BKJIIOYAIOUN elliTesiabHO-Me3eHXIMaJbHUM 1epe-
Xi/l, peMO/IeJIIOBaHHS MiKPOOTOUEHHS MyXJIMHU Ta
iMmyHHy BTeuy [11].
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O6csar KIHIYHUX XapaKTepPUCTHK, SKi 00yMOB-
JIIOIOTH TPAJIIEHT arpeCUBHOCTI IIUX KAPIMHOM, Pi3-
HUH 1 TaKOXK 3aJIEXKUTH Bifl CTyIeHs Audepentriio-
BaHHS MyXJWHHUX KJITUH 1 BITHOCHO CIIPUSTIUBUI
nepebir Bucokoaudepentiiiosanoi 11K uepes H/IK
(gKa 3aiiMa€e TTPOMIKHE TIOJIOKEHHS ) 3MIHIOETHCS
Ha ApaMatuyHuii 3a HeandepentitoBanoi AK. /liii-
CHO, sIK CBi/{4aTb Pe3yJIbTaTh IIPOBEICHOr0 aHaIi3y
KJIIHIYHUX XapaKTePUCTUK IUX TPhOX THUIIIB KapIlu-
nom II[3 y xBopux Bikom 60+, 31 3MeHIIIEHHAM CTY-
neHs audepeHIiamii MyXJIMHHUX KJIITHH 3POCTAE
PO3Mip KapIIMHOM, 4aCTOTa Ta XapaKkTep iX MeTacTa-
3yBaHHsI, a TAKOK 06csr inBasii (quB. Tabur. 1).

Tak, poamip xaprmaomu 3a H/IK Bummmit 3a Ta-
kuit [IK y 4 pasu, ane 3a mogamnbinoi BTpatu aude-
peHItialii MyXJIuHHUX KJIITUH Ipu (popMyBaHHI He-
midepenttiiioanoi AK BiH Bike He 36iIbITYETHCS,
JK 1 XapaKTep 4aCTOTU PO3MOJILITY TTyXJIUH Pi3HOTO
poamipy mizk H/IK i AK. Boxgnouac poamip myxim-
uu B pasi [IK i H/IK wiTko MoB’s13anm1i i3 pusukoMm
CMepTi, piBHEM JIETAJIbHOCTI cepel XBOPUX Ta iX BU-
’KUBAHICTIO YIIPOJ/IOBK IIEPIIOro POKY IIicJIs olepa-
TUBHOTO JiKyBaHHA. BogHOUAaC yci 11i MTOKa3HUKU He
3ajie’kath BiJ po3mipy myxsniu 3a AK; mobisbiie,
pU3HUK cMepTi y XxBopux 3 AK 1yske BEJTUKOTO pO3Mi-
Py HaBiTh HIKYMI, Hixk Taknil y xBopux i3 [IK 1 ne
BizipizHsgeThed Bi pusuky 3a H/IK. [Tpu iipomy Jie-
TaJIbHICTh cepes XBopux 3 AK posmipom mmonazn 8 cm
CTOBI/ICOTKOBA, a BUKNUBAHICTb YIIPOIOBK POKY J10-
PiBHIOE HYJIIO.

Ortske, oTpuMaHi Jlafi CBijluaTh, MO PO3MIp K-
depentiiioBanoi KapiUHOMU € MPOKCi-IMOKA3HU-
KOM €BOJIIOIIT TTyXJIMHYU B Yaci (po3mip — GyHKITig
yacy Ta mpoJsideparii) i mop’szanoi 3 1uM 6io-
JioriyHoi aktuBHOCTI (arpecusHocti) [12]. Ile xa-
pPaKkTepUCTHKA YACTKOBO 30epeskeHa TaKoXK 1 JIist
H/AK, gxa B CTPYKTYpi MyXJUHU Ma€ JIOKYCH JIH-
depenttiiioBaHnxX, HU3bKO- i HendepeHIiioBaHuX
KJIITUH Y Pi3HOMY cIHiBBifiHOMIeHH]. BosHOYAC Teo-
MerpuuHuii 00'em AK He BHU3HAua€ PU3HUK CMeEpTI,
piBeHb JIETATBHOCTI Ta BUKUBAHOCTI MAIIEHTIB, 10
HMOBIpHO MOB’s13aHO 3 edeKkToM <«survivor bias»
(«ymepesKeHHs BUKUINX» ), KOJTU HallarpecUBHi-
M1 MyXJIUHA TTPU3BOISATH /10 MTBU/IKOTO JIETATTBHOTO
pe3yJibTaTy HaBiTh TO/li, KOJIM HE BCTUTAIOTh JIOCHT-
TH BEJUKHMX PO3MipiB. Y BHOIPII JOBrOKUBYYIHX
narienTiB (3a [IK) sanumiaerbcs HeBenka Kijb-
KiCTb XBOPUX i3 JIy’K€ BEJMKUMU ITyXJIUHAMU, ajie
SIKi MAIOTh MEHIIT arpecUBHY 0i0JI0Ti0, MOBiJIbHIIIIE
MPOTPECYIOTh 1 Kpallle Bi/IMOBIIa0Th HA JIIKYBaHHSI.
Tomi six g AK BUHUMKAE 171103151, 1110 BEJIUKI Ty XJTH-

HU € «MeHIl Hebe3meyHuMu» (PU3UK CMEPTi MeH-
1WA ), Hi’K BOHU € Hactipasi [13].

3poctanHss po3Mipy audepeHIiiioBaHol Kap-
[IMHOMHY TI[BUIIYE MOXKJNBICTb PO3BUTKY JiMa-
TUYHOI 1HBa3il Ta BiflaJleHUX MeTacTasiB, 30Kpe-
Ma, I[e BCTAaHOBJIEHO TaKOX Hamu pairnre [14, 15].
[Ipu 11boMy aHaTOMiUHUIT XapaKTep PerioHapHOTOo
MmertacrazyBauts [1K Bignosigae 6iosoriuniii oco-
6JMBOCTI bepeHITIHOBaHNX MyXJIUH — KaCKa[Hil
Mojiesli TiM(OTEHHOTO TOMUPEHHS (CIIOYATKY B
HEHTPAJbHUH, MTOTIM Y JlaTepaibHi KOMIIAPTMEHTH
mimposiaroky mmi). 3a [IK crocrepiraetbes giTka
rpajiailisi pU3UKy CMEPTi Ta JIETAJIBHOCTI 3aJI€KHO
BiJl MONTMPEHHI MeTacTasdiB y JiM(pOBY3Iax: YnuM
HIMpIIa 30HAa MeTacTadyBaHHS, TUM TipIINii I1po-
rHo3 (auB. Tabu. 2 i 3). Corix 3a3HaYwTH, 110 METa-
cTazyBaHHd AUepeHITiioBannX KapiuHOM Y JlaTe-
pasibHi JiiMpaTUYHI By3J11 PO3IJISAAIOTH SIK MapKep
6iJIbII iIHBA3UBHOTO (DEHOTHUITY MYXJIMHU, OCKITBKU
BOHU BiJI0OPaKalOTh 3aTHICTh HEOTIACTUYHIX
KJITUH /0 TOJI0JaHHS JIOKAJbHUX aHATOMIUHUX
Gap’epiB, akTUBHOI Mirpallii Ta hopMyBaHHS Biia-
JIEHIIIUX PerioHapHUX KoJIoHi3aliil. Takuii xapax-
Tep MeTacTa3yBaHHS ACOIIIOETHCS 3 ArPECUBHITINM
KJIIHIYHIM IepebiroM, YacTillluMy Peru/uBaMiu Ta
FipIIOI0 BUKUBAHICTIO TIOPIBHSAHO 3 TyXJIMHAMU Ka-
teropii NO/N1a [16, 17].

¥ pazi HAAK i AK na ¢goni Buioro poamMipy Kap-
IIMHOM 1 3araJibHOi 1HTEHCUBHOCTI JTiM(OTeHHOTO
MeTacTa3yBaHHSI 3MIHIOEThCSI WOTO XapakTep, a
caMme, 3HauHO 3poctae (nopiBHgaHO 3 1K) wacrora
MeTacTasiB y JatepaqbHuX JiMoByaiax 6e3 cyTTe-
BUX Bi/IMIHHOCTEH 1 Bi/IHOCHO HU3bKOI YaCTOTU Me-
TacTa3yBaHHS B IIEHTPAJIbHI UM OJIHOYACHO B TICH-
TpaJjibHi Ta Jarepajibhi (auB. Tabu. 1). JletaabHicTh
cepen xBopux i3 H/IK wmaitBumia came npu mera-
CTa3yBaHHI B JlaTepasibHi JiM(bOBY3JIU 1IN, PUUK
CMePTi TaKOoK OLIBIININ, KOJIM IyXJIUHA METACTa3ye
B JlaTepasibHI YW OJIHOYACHO B IIEHTPaJIbHI Ta Jia-
TepasbHi JTiMMOBY3JM TTOPIBHIHO 3 TAKOIO JIUIIE B
nenTpaabHi (auB. Tabu. 2 i 3). 3a AK smatepanbHa
JIOKQJTi3aITis MEeTAaCTa3iB BU3HAYAE TIABUTIEHUH PU-
3UK CMePTi, ajie He BIVIMBA€E Ha PiBeHb JIeTaJIbHOCTI,
60 BoHa € 100-BiZCOTKOBOIO HE3a/IEKHO BiJl Xapak-
Tepy MeTacTa3yBaHHs KapIUHOMMU.

Takum ynHOM, TOonorpadis perioHapHOTO MeTa-
crazyBanng H/IK i AK moske cBiguuTH, 110 11i/1BU-
IIEHUI PUBUK CMePTi Ta/d4u 30iJIbIIEHHS JIeTallb-
HOCTI B pa3i ypaskeHHsI JlaTepaJbHUX JiM(aTHIHUX
By3iB (1o 3a ITK € mapkepamu 6ijiblll iHBa3UBHO-
ro ¢enorury) now’s3anuii 3 icayBanaaMm y H/IK
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i AK excTpeMasibHO arpecuBHIiMMX (MOPiBHSHO 3
[TK) kJ0HIB MyXJUHHUX KJIITHH, SKi aKTUBYIOTH
MexaHisMm «skip-metastases». HasgBHhicTh Takmx
KJIOHIB aCOIIOETHCS 3 OIJIBINOI HMOBIPHICTO TO-
CUJIEHHSI CUCTEMHOI JuceMiHallii, 1o Bizobpaskae
arpecuBHIITY MOJIEKYJIIPHY IIPOTPaMy OHKOTeHe3y
[IpY IMUX MYyXJIMHAX, a caMe: aKTUBAlIlilo eriTesiaib-
HO-Me3eHXIMaJIbHOTO TIEPEXO/y, PEeMOIeTIOBAHHS
MO3aKJTITHHHOTO MATPUKCY, BTPATy KJIITUHHOI a-
resii, MABUIIEHHST MITPAIliiHOTO MOTEHIIATY TTyX-
JIMHU Ta 1HBA3il0 1i B T03aKaICyJSPHI CTPYKTYPH.
Ha MmosiekysigpHOMYy piBHI 11 CYITPOBOJIKYETHCS
rinepakTuBaitieio curnanpunx msxie MAPK Ta
PI3SK/AKT/mTOR, gki ogHOYacHO CTUMYJIIOIOThH
npoJtidepariito, BUKUBAHICTD Ta METAaCTaTUIHUMN
MOTEHITIaJ TyXJUHHUX KIiTuH [8]. OTXe, y KIiHIY-
HOMY KoHTeKcTi MeTactazyBanHg H/IK i AK y ja-
TepasibHi JiM(MOBY3JIN NI MOXKHA PO3TJSIATH SIK
MOETHAHHST AaHATOMIYHUX Ta GIOJOTTYHUX aCIEKTIB
mporpecii Ta Mae OyTH BpaxoBaHO TIpu cTpaTHdika-
ITi1 pU3UKY Ta BUOOPI JIKyBaIbHOI TAKTUKH.
Bosrouac HasiBHICTH OiJIbINOI KiJIBKOCTI MeTa-
cTaziB y matepanbHux JiMmdonysmrax 3a HIAK/AK
MosKe OyTH HACJIiKOM aHAIJIACTUYHOI TpaHcdop-
Martii morepenbo Bike HasBHUX MeractasiB IIK,
SJKa TPUBAJNH yac repemyBasa GopMyBaHHIO /1e/I1-
(bepentiiioBanoi hopmu TupeoiHOTO paKy. Y JiTe-
paTypi omnucaHi BUMAJKU BTOPUHHOI aHAIJIACTAY-
HO1 TpaHcpopmariii HagBHUX MeTacTasiB [IK (maii-
yacrimie II Ta 11 piBus) [18, 19]. ABTopu migkpec-
JIIOIOTD, 10 BUSBJIEHHS aHATIACTUYHUX KJITUH Y
JlaTepajibHUX BY3JaxX (3a HEraTMBHOI IEHTPaIbHOI
30HUM) CBIIYUTH PO BKPAll HECTPUSATIUBUKN TTPO-
rHO3, AHAJOTIYHUI CHUCTEMHOMY IPOTPeCcyBaHHIO
AK III3, mo 36iractbcst 3 pe3ysbraTaMil Halloro
JOCJIiIKeHHs. BuaHauyeHHsT IPUPOU JlaTepaibHO-
ro meracraszyBanasg H/[K ta AK morpebye mogasn-
MUX JI0CJI/IKEeHb, OCKIJIBKU 11 MyXJIMHU € PiJKic-
HUMM, & JIaH1 TIPO iICHYBaHHS iX MeTacTa3yBaHHS /10
JrarepasibHUX JiM(OBY3JTIB MIHI 111€ PiIKICHIIITI.
[Moxo GesnocepenHbo iHBA3IMHUX BJIACTHBOC-
teir kapruHoM 1113, To amamiz oTpUMaHUX JAHUX
CBITYUTD ITPO CYTTEBE 3POCTAHHS 1HBA3IMHOTO T10-
TEHIaTy TUPEOITHUX KapIIMHOM Ha MIJISAXY 1X Je-
nudepeHItitoBaHH, 1110 CYITPOBO/IKYEThCS PI3KUM
MoTipIeHHaM mporuody st xBopux i3 H/IK 1, oco-
6/1B0O, 3 AK MOpiBHSIHO 3 MPOTHO30M JIJIsT TATli€H-
TiB 13 BUCOKOAU(DepeHtitoBatnoo TTK (auB. Tabir.
1-4, pucynok). Pasiounmu € faHi MOAO PUIUKY
CMepTi, PiBHS JIETAaJbHOCTI Ta BMKUBAHOCTI XBO-
pux 3 inBasiitnumu AK, me HasBHICTH iHBa3ii Mae
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Ha/[3BUYAHO BUCOKUN BIJIUB HA PU3WK JieTalb-
HUX HACJIKIB. BaKJmBUM criocTepe;KeHHIM € TOU
daxT, 10 3a HasIBHOCTI Bigganzenux MetactadiB AK
PU3UK CMepTi XBOPUX MEHIINH, HiK 32 i1HBa3iiHUX
xXapakTepucTuk. Ile y3roiKyeTbcs 3 KJAIHIYHUMU
CITIOCTEPEKEHHSIMU, N0 TTPUYMHA CMEPTi B 3HAYHOI
yacTUHM naiienTiB 3 AK 3ymMoBJieHa came JIOKaJIb-
HOIO 1HBa3i€10 MyXJIWHM B TPaxer, CTPABOXi/l, Mari-
CTpaJibHI Cy/IMHU Ta M'SIKi TKAaHWHU IWi, 1110 TIPU-
3BOJIUTH /10 PO3BUTKY JAUXAJIbHOI HEIOCTATHOCTI,
nucdarii Ta CyIMHANX YCKJIQHEHb, a He HasABHICTTO
Bimmanennx meractasiB |3, 20]. Ocranne mopsn i3
PO3MipOM KapIIMHOM € OJTHUM 3 OCHOBHUX TTPOTHOC-
TUYHUX (PaKTOPIB MO0 PUSUKY CMEPTI Tipu Jude-
peHItiifoBannx kapruaomax 3.

Bingmitumo, o aist AK xapaktepHuil piskuil ik
JIETAJIBHOCTI caMe Ha PaHHIX eTanax CloCTePesKeH-
ust; Hatomicte H/IK memoncTpye matepH i3 6ibin
PIBHOMIPHUM pO3TOIiJIOM TO/iN y vaci (AuB. pu-
cyHok), a st IIK tumoBum € ctabisibhi B yaci mo-
KasHMKHU BYKMBAHOCTI YIIPOJOBK OaraThoX POKIB.
Taka piznuilst B 9acoBUX MPOMiIgX JIeTaJTbHOCTI,
HMOBIpHO, BigoOpaskae 6i0IOTIiUHY reTeporeHHICTh
MYXJIMH 1 Y3TOJKYETHCS 3 KOHIIETITIE€I0 TTPOrPeCrB-
HOro (hOPMYBAHHS PI3HOTO arpeCUBHOTO (hEHOTUITY
Ha NUIAXY AeaudepeniiiioBaHHs.

Cuijt 3a3HAYUTH TaKOXK, 1110, TIOTIPU PI3HUITIO B
3axBopioBanocTi Ha pak 113 cepen skifok i 4osoBi-
KiB, CTaTh Ma€ HECYTTEBUH BILJINB HA PU3UK CMEPTI,
JIETAJIBHICTD Ta BUXKMUBaHiCTh xBopux i3 HJAK um
AK. IleBHa renzepHa pisHUIIA BiAMideHa JIAIIE ST
xsopux i3 [IK II[3; e Bignosizae ycraaenomy Bu-
CHOBKY, IO CTaTbh yepe3 BiJIMIHHOCTI B TOPMOHAJIb-
HiiT MOIYJIAIIT TyXJIMHHOTO POCTY, OCOOJUBOCTSIX
IMyHHOI Bi/ITIOBiZii Ta PI3HUINKO B MOJIEKYJSIPHO-
My TPOdisI IMyXJIUH Yy KIHOK 1 YOJIOBIKIB CYyTTEBO
KOpeJItoe 13 KJiHiYHUMM pedyabratamu [21-23].
Boanouac y xBopux o6ox crareii i3 HIK uu AK €
BKpall arpecuBHUI 11epebir XBOpoOu 3i CXOKUMU
PiBHEM JIETATBHOCTI Ta TPOTHO30M, 1[0 TTOB’SI3aHO
3 (hyHmameHTaIbHO TpaHC(OPMAIlE€0 OCHOBHUX
KJITUHHUX TIPOIECiB Mia Jac aeandepeHIitoBaH-
H¢, 3HMPKEHHAM 91 TTOBHOIO BiJICYTHICTIO eKcIpecii
TOPMOHAJBHUX PEIENTOPIB Y TKAHWHI KapIIMHOM Ta
MOCTYMAJbHUM 3MEHIIIEHHSAM BILIUBY 3 GOKY IMyH-
Hoi cucremu [24]. [lyxnuna moctymoBo crae 6io-
JIOTIYHO aBTOHOMHOI, TOPMOHAJIBHO HE3aJIEKHOI0
Ta IMYHOJIOTIYHO HEITIKOHTPOJIBHOI, 10 HiBEJIOE
BILUIMB  GiOJIOTIYHMX — YMHHHUKIB-MOANDIKATOPIB,
BKJIIOYHO 3i cTaTTio [25, 26]. 3a TakuX YMOB TOTEH-
IifHI TOPMOHAJIBHI UM IMYHOJIOTIUHI TlepeBary, siKi
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ICHYIOTB Y KiHOK TIpu audepeHItiioBannx ¢hopmax
paky 1113, 3a H/IK i AK iimoBipno BizcyTHi [27, 28].

TakuM 4UHOM, Pe3yaBTaTH MPOBENEHUX TOCJIi-
JUKEHb CBIUaTh MPO iCHYBaHHs 6i0JIOTIYHOI iepap-
Xil TIpoIIeciB MPOTpecyBaHHS KapIIMHOM Bijl BUCO-
koudepeHIliioBaHuX /10 HeAudepeHIinoBanmX,
1110 Ge3nocepeHbO BiIOMBAETHCS HA PiBHI JieTallb-
HOCTI Ta BWXUBaHOCTI xBopux. IIporpecig paky
[I13 € 'e mpocTo HaKOTTUYEHHSIM (PAaKTOPiIB PUBHUKY,
a KPUTUYHUM TIEPEXOJOM MiK pisHUMHU 6iosoTiy-
HUMU CTaHAMU MyXJUH. AKiio s audepentiiio-
BaHMX KapIMHOM IIPOTHO3 BU3HAYAETHCS PO3MiPOM
i 06csaroM MeracrasyBaHHs, 30KpeMa BiajeHoro,
To st AK KJITOYOBUM cTa€ HAWBUTINIA PiBEHb arpe-
CUBHOCTI NyXJINHU — IHBa3iiHUN (eHoTHI, AKui
Maiike MOBHICTIO BU3HAYAE JIeTaJIbHUI repelir 3a-
XBOPIOBAHHS.

Bucuosku

1. YiTKuil TpajlieHT arpecUBHOCTI TUPEOiHUX
KapumHoM (BiJl TAIiJISIPHOI 10 HU3bKOAMMEPEHIIi-
WOBAHOI i ATl /10 aHATLTACTUYIHOI KaPIIMHOMMN ) BiJl-
MOBI/Ia€ CTYIEHIO X JieinDepenIliioBaH S 1 CYTIpO-
BOJIKYETBCS PI3KUM 3POCTAHHAM JIETATBHOCTI Ta
3HWKEHHSIM BIKMBAHOCTI XBOPUX.

2. JlenudepeHntiitoBaHHsT KapIUHOM IUTOIO-
JHOHOT 3271031 ACOIUIOETHCH 3 IPOTPECUBHUM I10-
TipIIEHHAM KJITHIKO-OHKOJIOTTUYHUX XapaKTEePUCTUK
Y XJIMH, 1[0 TIPOSIBJISIEThCS 301IbIIEHHSAM 1X PO3Mi-
Py, 3pOCTaHHSAM YaCTOTH PETIOHAPHOTO Ta Bijasie-
HOTO MeTacTa3yBaHHs, PI3KUM 30i/IbIIeHHsIM iHBa-
3IHHOTO TIOTEHTTiaTYy.

3. TlporHocTruHa PoJb OLIBIIOCTI KIITHIYHUX
(hakTOpiB 3MEHITYETHCSA TPU 3POCTAHHI arpecuB-
HOCTI NMyXJIMHU: TIOPIBHSHO 3 NAIJISIPHOIO KapIiu-
HOMOTO, JIJIsSE IKOI 11 PO3Mip, 00CsAT MeTacTa3yBaHHS
Ta MTUPOTA MOMUPEHHS MyXJIUHHUX KJIITUH € TIPO-
THOCTUYHUMU, JJIsT HU3bKoAMpepeHITiioBaHo1 Kap-
[MHOMU 3HAUYIIMMU 3aJUIIAI0THCS JINIIE BeJUKUN
po3Mip nyxyinHu (TOHAJ 8 €M) Ta eKCTpaTUpeoiiHa
iHBa3is, TO/I SIK NPU AHAIJIACTUYHOI KaplIMHOMM
GIIBIITCTh XapaKTEPUCTUK BTPAYAIOTH HE3aJIEIKHY
MPOTHOCTUYHY IIHHICTh (32 BUKJIOUEHHSIM iHBa-
3iifHOCTI) Yepe3 3arajibHy 0i0JIOTIUHY arpeciio Ha-
BiTh HeBeJIMKKX IMyXJuH (edekT «survivor biass ).

4. THBa3ist € KJIOYOBUM i HAWOLIBII MOTYKHUM
MPEIMKTOPOM CMEPTI /71 TAIli€HTIB 3 aHATIJIACTUY-
HOIO KapIIMHOMOIO: caMe JIOKaJIbHa iHBa3is B CTPYK-
TYPH, 10 OTOUYYIOTH IUTONOAIOHY 37103y (Tpaxero,
CTPaBOXiJl, CY/IMHU IITHi), € TOJOBHOI TPUIUHOIO

CMepTi, MafOY¥ HABITh OLIBINNI BIUINB HA TIPOTHO3,
HI’K HABHICTD BI/IJIAJIEHUX METACTa31B.

5. Bruius crati Ha IPOTHO3 Ma€ 3HAYEHHST JIHIIIE
NpU NaMiJAgpHI KaplUHOMI, /e 40JioBiYa CTaTh
ACOINIOETHCS 3 BUINOIO JIETAJIbHICTIO; ¥ Pasi HU3b-
Ko/t epeHITiiioBaHOI Ta AaHATITACTUIHOT KAaPITAHOM
el eeKT 3HUKAE, OCKIIbKK MyXJnHa cTae 6ioJo-
riYHO aBTOHOMHOIO, TOPMOHAJIBHO HE3aJIe5KHOIO Ta
IMYHOJIOTIYHO HeliIKOHTPOJIbHOIO.

6. Pesysisratu 10CTI/DKEHHS CBi/lYaTh TIPO iCHY-
BaHHS i€papXil MPOTHOCTUYHIUX (PAKTOPIB, KA BifIIO-
BiJla€ eTaram IyXJIMHHOI ITPOrpecii: po3Mip MyXJIuHU
— Mapirep mpostidepariii, perioHapHe JarepajbHe Me-
TacTa3yBaHHSI — MapKep /MceMiHallil, iIHBa3iifHiCTh —
MapKep MaKCUMaJIbHOTO 3JI05IKiICHOTO MOTEeHITiaTy.
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PTC - papillary thyroid carcinoma
PDTC - poorly differentiated thyroid carcinoma

MALIGNANT THYROID TUMORS OF VARIOUS
LEVELS OF DIFFERENTIATION: RISK OF DEATH,
MORTALITY AND PROGNOSIS

B.B. Guda, A.V. Tymkiv
State Institution «V.P. Komisarenko Institute of Endocrinology and
Metabolism of the National Academy of Medical Sciences of Ukraine»

Abstract. Among malignant thyroid tumors, papillary carcinoma
(PTC) has a relatively favorable prognosis, whereas poorly differenti-
ated (PDTC) and anaplastic carcinoma (ATC) due to their high ag-
gressiveness and rapid progression are responsible for the major-
ity of deaths among patients with thyroid malignancies. Studying
these carcinomas as a single biological continuum of differentia-
tion allows for a better understanding of the evolution of the tumor
process and improved risk stratification. The aim of this study is a
comparison of the frequency and significance of clinical character-
istics that can serve as potential prognostic factors, as well as an
assessment of death risk, mortality rate and survival in patients with
PTC, PDTC and ATC of the thyroid gland, taking into account the
degree of differentiation of these tumors. Material and methods.
We retrospectively investigated the influence of gender, tumor size,
extent of its metastasis, and invasion on the mortality rate, risk
of death, and cumulative survival of patients with PTC, PDTC, and
ATC of the thyroid. Statistical analysis included the Kaplan-Meier
method, Log-rank test, Student’s t-test, and univariate regression
analysis. Results. A clear gradient in the aggressiveness of thyroid
carcinomas, varying in their degree of differentiation, has been
established. As this gradient decreases, the average tumor size, the
rate of their metastasis to lateral cervical lymph nodes and distant
sites, the breadth of invasion (into the tumor capsule, thyroid tis-
sue, and extra-thyroidal structures and tissues) and the patient
mortality rate increase significantly, while survival rates decrease.
For PTC, the risk of death correlates with many clinical factors, but
in PDTC and ATC, some of them lose their independent prognos-
tic value. The worst one-year survival was found for patients with
PTCs larger than 8 cm and patients with distant metastases. The
one-year survival rate of patients in the NDTC cohort is 76.8%, and
proven factors influencing it are large tumor size and extrathyroidal
invasion. The survival rate of patients in the cohort with ATC is 13
times lower than that of patients with PTC: only a few patients have
a chance of surviving for a year. Invasion into surrounding struc-
tures was found to be the most significant predictor of mortality for
ATC, exceeding the influence of the presence of distant metastases.
Conclusions. The progression of thyroid carcinoma dedifferentia-
tion processes from PTC to ATC, accompanied by the accumulation
of genetic alterations and the loss of tumor hormonal and immune
dependence, eliminates (neutralizes) the influence of gender and
reduces the significance of some of the traditional prognostic fac-
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tors for differentiated thyroid carcinomas. Their hierarchy has been
determined: tumor size is a marker of proliferation, lateral metasta-
sis is a marker of dissemination, and invasiveness is an indicator of
maximum malignant potential, which becomes critical in the later
stages of tumor evolution.

Keywords: thyroid carcinomas (papillary, poorly differentiated, an-
aplastic), risk of death, survival, mortality, prognostic factors.
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C.B.l'yneBaTtun,

Bisyanisauia naHux o somon

.M. BonnHeub,

NPN CNOCTEPEHEHHI 32 i Conene,
nauleHTamin 3 BUCOKO-
AnepeHLIiioBaHNMN

TUPEOIAHNMMY

KapuuHoMamu

LY «lHcTnTyT eHgokpuHonorii Ta 0bMiHy peyoBuH im. B.MN. Komicaperka HAMH YkpaiHu»

Pestome. 3axBopioBaHiCTb Ha AvidepeHL|iioBaHNiA pak WUTOMoAIOHOT 3ano3u (LL3) BNpoaosX oCTaHHiX AeCATUNITL MOCTYNOBO
3pOCTaE B YCbOMY CBITI /1 YKpaiHa He € BUHATKOM, 0COBAMBO nicns aBapii Ha YopHobunbebkiin AEC. Hapasi ua oHkonatonoris
33 TemMMamu PoCTy BXKe BUILING Ha Neplue MicLie cepef BCiX 310AKICHUX NyxnuH. Cepefl pisHUX TVNIB BUCOKOAMbEepeHL iioBa-
HUX KapuvHom L3 (BAKLL3), HarnowmpeHiwmumm € naninAapHuin pak L3, Ak 3a381yai pocTe B OAHIM YacTui 3an03u (Marxe
70-80% ycix BUNaakis) Ta GonikynapHuit pak L3, wo ctaHoButb NprbnusHo 20-30% sunaakis. B Ykpaii 36inbwerHs BAKLL3
BiNOYBA€ETbCA NepeBaxHO cepef XiHOK Bikom NoHaz 50 pokis. MeTa gocnigeHHs. 1. Po3pobrtu Taky dopmy Bisyanisadlii, Ha
AKIl (B 0IHOMY BiKHI) MOXHa 6yn10 6 NobauMTI BCO AVHAMIKY BUKOHAHUX CUMHTMMPadili, NOKa3HMKIB TMPEOTPOMHOMO rOPMOHY
(TTN), Tpeornobyniny (TT) Ta aHTUTIA A0 TUpPeornobyniHy (ATTT), a TaKoX KKOUOBKX aHVX YNbTPa3ByKOBOI AiarHOCTVKM (Y3[).
2. BucBiTauTH edekTHBHICTb po3pobneHol npoleaypy Bizyanizauii AaHWX BNIPOAOBXK CoCTepexeHHA 3a naujieHTamu 3 BKLL3,
1O [J03BONAE NIErko M WBUAKO OTPUMATM HAOUHY KapTWHY ICTOPIl NiKyBaHHA Ta CMOCTEPEMEHHA 33 TakUMM NallieHTamu.
Marepianimetogu. Y [lepxaBHiil ycTaHoBi «IHCTUTYT eHAOKPUHOMONi Ta 0OMiHY peyoBuH im. B.M. KomicapeHka HAMH Ykpainu»
3 1996 p. BMKOPUCTOBYIOTb BRacHy meanyHy iHdopmauinHy cuctemy (MIC) TherDep, B Akilt 30epiraeTbca BCA HeobxigHa
iHdopmauia (npotokonu Ta BrcHoBKM Y3[1, cumHTurpadii Ta pesynstati gocnimkeds TTT, TF i ATTT) ana aHanisy aaHwx
nauienTis i3 BAKL3. EdekTvBHICTb OTprMaHKX pe3ynsTaTiB OLiHIOBaM 3a JOMOMOrOK BUMIPIOBAHHA Yacy, HeobXigHoOro Ang
aHanizy KniniyHoi cutyauii 8 nauienTa 3 BKLL3 i meTacTaTuuHOW XBOpPO6010 B NereHi. [opiBHIOBaNM uac, HeobXiaHuI Ana aHa-
ni3y cuTyaUii 40 BNpoBaeHHA po3pobneHol Gopmi Bisyanizauii Ta nicna. Y BUOIpKY BKAIOUEHI NaLIEHTV 3 rpynu BICOKO-
ro pu3nky peuuavBy abo nepcucTeHLii XBOpoby 3 MeTacTa3amm B NIereHi, OCKiNbKM BOHU MaloTb HaibinbLuy iHGopMaLliiHy
HACUUEHICTb AaHUMK ANA aHani3y. Yac B oKpemmx rpynax nopiBHIOBan/ 3a JOMOMOTOI0 CTaHAAPTHUX CTAaTUCTUYHMX METOAIB
napameTpUYHOro aHanisy JaHWX, CTAaTUCTUUHA 3HAUYWICTb BIAMIHHOCTI FPYM BM3HAuYanacA TakoX 3a METOAUKOIO Xi-KBafpaT.

© C.B. [ynesamud, M.f0. boneos, I.[1. Bonureys, T.K. CoseHko, M.J. TpoHbko
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Pe3ynbratin. Y pe3synbrati 3aCTOCYBaHHA Ui€l Bi3yanizaLii 3SMEHLYETbCA Yac Ha Nepernag Ta aHani3 gaHux, Wo JO3BONAE Ni-
Kapio 30inbLUNTI Yac CninKyBaHHA 3 MaLieHTOM BNPOAOBX OOCTEXEHHS. KpiM TOro, 3HAUHO 3HWXKYIOTHCA BUNAAKM NIKAPChKIX
NOMWIOK LOAO NPU3HaYeHb NaLJEHTY, 3 OFNAAY Ha HaOUHe HafaHHA BCiel iHOopMaL B AMHAMILL 11 BIACYTHOCTI HEOOXIAHOCTI
nam'ATaT BCi NoNepeaHi faHi, o BaxIMNBO ANA KOMGOPTHOI Ta edeKT1BHOI poboTy flikaps. BUCHOBKMW. LiA Bi3yani3aljia oco-
671MBO peKoMeHaYETbCA Nlikapam nid yac poboTy 3 NavieHTamm, Aki nepebyBatoTb Nif TPUBANMM CIOCTEPEXEHHAM | HaKoMWY /-

NV BEVIKMI MAaCUB JaH1X (MabopaTOPHIX Ta IHCTPYMEHTANbHNX).

KnioyoBi cnoBa: BricokoavidepeHLinoBaHi KapumHOMI WATONOAIOHOT 3a103W, Bidyanisalia AaHux, MeanyHa iHdopmaLiiiHa

cnctema TherDep, fiarHOCTIKA Ta MiKYBaHHA PaioakTUBHUM HOOM.

3axBOpIOBaHICTh Ha audepeHIiiioBannii pak
I3 BOPOMOBK OCTAHHIX ECATUJIITH MOCTYIIOBO
3pOCTa€ B yChOMY CBITI I OCTaHHI AeCATUPIYYS 115
OHKOTIATOJIOTiSA 32 TeMIIaMU POCTY JAHOTO TIOKa3-
HUKa BKe BUIIIIA Ha Ieplile Miclle cepejl BCiX 3710-
gaxicaux myxyuH. [{lopiuno gumie 8 CIITA miarnoc-
TytoTh 1oHax 64 000 HOBUX BUNA/KIB AudepeHii-
ffoBaroro paky 113, mocTynose 306i/1bIIEHHS TKOTO
B OCHOBHOMY TIOB’sI3aH€ 3 TOKPAIIeHHSIM PaHHbOI
npiarHoctuku. Hapasi Ykpaina He € BUHSATKOM 3a
TEMIIAaM¥ PO3BUTKY Ii€l MaTosorii, 36iabIIeHHS
SIKOI BiztOyBa€ThCs MEPEBaKHO cepel KIHOK BIKOM
nonaz 50 pokis [1]. Cepen piznux tunis B/IKIIL3,
HalmomupeHimmM € mamiagapaui pak 1113, axwit
3a3Buyaii pocre B oxniit yactii 113 (maitxe 70—
80% ycix BunazkiB) i domikymspuuii pak 1113, mo
craHoBUTH 6J13bK0 20—30% BunaAKiB [2-5].

3aJie’KHO BiJl BiKy, cTaTi Ta TeorpadidyHoi 30HI
MEIIIKaHHd TMaIli€HTIB, a TaKOX YYTJUBOCTI BU-
KOPUCTAHWX [[arHOCTUYHUX METOMIB, y Gararbox
KJTiHIKaX eHJOKPUHOJIOTIYHOTO TPOMIII0 YacTo-
Ta BUSIBJIEHHSI TaKUX KapPIHOM HAOIMKAETHCS
10 20-50% Bix saraibHOI KiJIBKOCTI IAIli€HTIB,
srux 06cTexyiorh [1, 6-8]. TIpore cMepTHICTD Bij
B/IKIII3 naxssuyaiino pizkicHa, ane 36epira€rbes,
11 OCHOBHI TPUYWHU CMEPTI — T1e BifiIaseHi MeTacTa-
31, 0c00OIMBO Yepe3 Metactasu B Jeredi [9, 10]. Ase
npobJieMa [iarHOCTUKH Ta JIKYBaHHS IIbOTO 3aXBO-
PIOBaHHS 3aJUNIAETHCS aKTyaslbHOW. OCHOBHUM
agikyBanusm BJ/IKII3 e xipypriune BTpy4yaHHS 3
HACTYITHOIO a/1 TOBAaHTHOIO TEPAIi€lo PalioaKTUB-
HuM fiomom [ 1, 11].

[Ipo6siema BUOOPY ONTUMAIBHOI TAKTUKH Be-
nennd narienTtis i3 BJIKIIL3 mpogoBxkye 3anuimna-
TUCS aKTyaJIbHOIO, 0COOJIMBO Il YKPaiHU, KOJIH
npobsiema paky I3 crama akTyanabHO-TIpiopuTeT-
HOIO BHacioK aBapii Ha YopHoOmibebkiit AEC,
KOJIi OYJI0 33JI0KyMEHTOBAHO 30iJIbIIIEHHST KiJTbKOC-
Ti BUMNAJIKIB TUPEOITHUX KAPIIMHOM cepe/l YKpaiH-
cbkol romyJsii [12, 13].

[Tpu crioctepesxenni 3a nmartientamu 3 BJIKII3
OIHIEIO 3 BAKJIMBUX KJIHIYHUX 334 € JUHaMI4-
Ha crparudikailiss XBOpoOU ii, BUXOASUN 3 1IbOTO,
BU3HAYEHHS TOJAJIBINOI TAKTUKU BEJCHHS, a caMe:
HEeOOXIiHICTh IIPU3HAYEHHS JIIKyBaJbHUX 200 jia-
THOCTUYHUX AKTUBHOCTEN PaTi0aKTUBHOTO HOLY,
MPU3HAYEHHS CYIPECUBHOI TOPMOHOTEpAIIii JieBO-
TUPOKCUHOM HATPIit0, TPOMI’KHI TEPMiHU KOHTPOJTIO
Ta iH. BpaxoByoun To# (haxt, M0 OHKOJOTIYHUI
JliarHO3 He 3HIMAETHCS TTPOTATOM BCHOTO JKUTTS T1a-
1ieHTa ta moTpebye TOBroTPUBAJIOTO IUCTIAHCEPHO-
T'O CIIOCTEPEKEHHS, HABITh SIKIO JIOCSTAETHCS CTaH
MOBHOI peMicil BIIPOIOBK KOMILJIEKCHOTO ab0 KOM-
6IHOBAHOTO JIIKYBaHHsI, HAKOIMUYYETHCS BEJTMKUI
MacuB iHpopMmalii (HartoBHEHHS BEJTMKOIO KiJlbKic-
TIO 1aOOPATOPHUX JAHKUX 1 pesyJbraraMu iHCTPY-
MEHTAJbHUX IOCTIKEHD), SKUil moTpeby€e 3aTpaT
vacy i ii moBHoIiHHOTO aHaumisy. I1i o6cTaBuHm
il migiimMaioTh mpobsemMy edeKTUBHOI Bizyasisairii
JIAaHKUX BCi€i icTopii XBopoOu malieHTa.

Jl7151 O1lIHKY KOHKPETHOI CUTYyallii {y»Ke BayKJIUBO
MaTH YiTKO Mpe/iCTaBJeH] BCi MOKa3HUKH 3a TIePioj
crioctepeskeHnsi. IlepiioyeproBe 3HaueHHs Ma€e Bi-
nOOpaKeHHs IMHAMIKY PiBHIB TUPEOr/IOOyIiHy Ta
antutizn 1o TT, orinka pesysbraTiB ciimHTUTpadil
BCHOTO TiJia 3 PaAioakTUBHUM i30Tomom B (mics-
TepaneBTUYHOI YU JIIarHOCTUYHOI), Ta JJAHUX yJib-
TPa3BYKOBOTO KOHTPOJIIO. 3a3Buyail Bci HeoOXimHi
JlaHi JI7151 JTiKapsl 3HaXOAThCSl B OKPEMUX JJOKYMeH-
Tax (6J1aHK aHaJi3y, KapTa CTallioHapHoro,/aMmoyJia-
TOPHOTO XBOPOTO, BUCHOBKHU ¥ 3/]). 3po3ymiJo, 1o
[poaHasi3yBaTh IUHAMIKY BCiX ITOKa3HUKIB, SKIIO
JIOKYMEHTIB y MaI[iEHTA IeCATKH, BUSBJISIETHCS 30-
BCIM HeTPUBIJIbHUM 3aBJIaHHSIM, i 3a0uMpac aysKe
GaraTo 4yacy B Jlikapsi, KpiM TOTO, HEPiJIKO IIPUXOBYE
PUBHKH TOCHh He 3aram’siTatu abo meperiyTaTu Ti
Y IHIIN TOKA3HUKH, K1 TIOTPIOHO mam’siTaTH B TIPO-
11eci KOHCYJIBTAITi].

Bukopucrannst MIC 3HauHO 1iosierirye 3aBjiaH-
Hs [IOIIIYKY Ta IeperJisijy BCiX BU/IB IaHUX, Y TOMY
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yucsi rpadivynux [14]. Haituacrime MIC nepen-
Gavae pO3MITbHUIN TIEPErJis PISHUX BUJIB TAHIX
(Y3/1, pesynbraTtu aHajiziB i pajionoareparrii i
T.J1.), ab0 Bcst iHOPMAITist BUBOJUTHCS B TIOPSIIKY
MOC/IIOBHOCTI MaHuX. B 000X BUIAAKax OXOIMUTH
norJigioM (OCATHYTH) BCi JlaHi YacTiliie BCbOTO He
MIPE/ICTABJSIETHCS MOKINBIM.

Buxopucranuss ~ Picture  Archiving  and
Communication System Ha/ia€ 3HAUHI MOKJIUBOCTI
IS Bigyastizallii JaHuX KOMITI0TepHOI ToMorpadii
Ta cuuHTUTpadii, y TOMYy YUCITI AMHAMIKY Bi3yaJsib-
HUX XapaKTePUCTUK 1 HABITh aBTOMAaTUYHe BU3HA-
4yeHHs TUX abo iHmmX Bigxuiens [15, 16]. OunHak,
i cucremu, OYBIIM TPEKPACHUM I1HCTPYMEHTOM
IS Bigyastizarii rpadivnoi iHdopmarii, He cTaBs-
JIITh CBOEIO 3a/1a4€l0 BifloOpaskeHHs BCI€T HIIOT 1H-
dopmartii (sika 36epirac€Tbest B cucTeMi).

TaxkyuMm 4MHOM, 32 HAsIBHOCTI 3HAYHOI KiJIbKOCTI
aBTOMATU30BaHUX CUCTeM 1 (hakTUYHOro 36epiraH-
Hs1 GisbInoi yactuHM iH(OpPMAaIii B eJIEKTPOHHOMY
BUTJISAI, TPOOJIEMa OI[IHKHU TIOTOYHOTO CTaHy Talli-
€HTA, HACKIJIbKM HAM BiJIOMO, HA CbOTOJ[HI He Ma€
cBOTO eheKTUBHOTO PilieHHs. K MiHIMYM JiKapio
JOBOJMTBCS BUTPAYATH 3HAUHY YACTUHY Yacy Tijlh-
KU Ha BiZITBOPEHHS Ta aHaJIi3 yCi€l monepeHboi iH-
dopwmartii. Tak, gacrine 3a Bce, TPy BUKOPUCTAHHI
ABTOMATU30BaHOI CHUCTEMH, I[ell aHaJI3 IIOJISITAE B
MepeMUKaHHI Pi3HUX BIKOH 1 JIOJATKIB, OJHAK IIe
OJIHAKOBO BWIMAara€ HalpysKeHOi yBaru Ta 36epe-
JKEHHS B TTaM’SITi BCIX TMEPETJISTHYTHUX pawHilie Ja-
HuX. A iHOi, caMe TOYHI TUMYacoBi iHTepBAIU Ta
iXHE CIIBBIHOIIEHHS (3pOCTaHHsT a00 3HWKEHHS
piBaiB TI, HagBHICTH/BiJICYTHICTh HAKOMUYEHHS
paziodapMmIiperniapaty Ta iH.) BIiZlirpaloTh KJIOYO-
BY POJIb B OIHII CUTYyAIlii Ta, IK HACJiZ0K, BUOOPI
[IPaBUJIbHOI TAKTUKY BE/ICHHS Nalli€eHTa.

Bce Bukmazene n03BOJIMIO HAM BUALINTH SK
OKpeMy mpobJieMy — 3a/1a4y Bizyasrisaiiii BCix qanux
namienTa 3 B/IKIII3 aist miBuakoro ta epeKTUBHOTO
aHaJli3y BCi€l icTOpii 3aXBOPIOBAHHS TAIliEHTA.

Y [lepxaBHiii ycTaHOBI <«IHCTUTYT eHIOKpPHU-
HoJiorii Ta 06miny pevosun im. B.I1. Komicapenka
HAMH V¥Ykpainu» 3 1996 poky BUKOPHUCTOBYIOTH
BJacHy Mennuny indopmariiiiy cucremy TherDep
[17], B sikiii 36epiracTbest Best HeoOXigHa iHMOP-
Maltist /i aHamidy jganunx namienTis i3 B/IKIIL3
(mporokonm Ta BucHOBKM Y3/l i crmuaTHUrpadii,
pesyabratu gocuimpkrens TTL TTi ATTT). Cranom
Ha yepBeHb 2026 poky B 6asi ganux MIC € indop-
Maitis mpo nonHaza 400 Tuc. marienTiB, 3 AKUX TO-
naz 18 tuc. i3 piarnozom BJIKIIL3. Y 6asi ganux
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3bepiraerbes iHGOpPMAIIis PO MOHA 7 THC. Talli-
€HTIB, Y SIKUX 3aCTOCOBYBAJIN TePaIliio PaiOaKTUB-
HUM HOJIOM i3 MiCJISITEPAIEBTUYHUM CKaHYBaHHAM
i ciiuaTUTpadi€to HA IIAarHOCTUIHUX aKTUBHOCTSIX
paniodapmalieBTMUHUX Tperapatis. Ha mpomy ma-
cuBi maHUX OyJI0 3aIJIAHOBAHO BUKOHAHHST JOCJi-
JUKEHHST 3 pO3POOKN eeKTHBHOTO MEXaHi3My Bi-
3yasrisallii BCiX KIFOUOBUX JIAHUX JIJIS OIIHKY CTaHy
namienra 3 BAKIIL3.

MeTo10 HaIoro A0CIKEHHS GYJI0 PO3POOUTH
Taky ¢hopMy Bidyasizarii, Ha AKiif (B OTHOMY BiKHi)
MOkHA Oysi0 6 TT00aYNTH BCIO AMHAMIKY MTPOBE/Ie-
nux ciuaTurpadin, mokasuukis TTI, TT i ATTT,
a Tako’k kJrouoBux manux Y 3/l. Bee 1e, 3a HammMm
3a/[yMOM, TIOBUHHO PO3MIIIlyBaTUCAd Ha €IUHIN 4Ya-
COBIll mKaJi Ta JO3BOIATA OAYUTU B JUHAMIII BCi
B3a€EMO3B’I3KH JaHUX.

Marepianx i MeToau

EdextuBHicTh OTpUMaHUX PE3YJIbTATIB OIIHIO-
BaJIM 32 JIOMOMOTOI0 BUMIPIOBAaHHST Yacy, HeoOXij-
HOTO JIJIS1 aHasli3y KJIHIYHOI cuTyalii B NalieHra
3 BJAKIIL3 i MeractaTiuHOIO XBOPOOOIO B JIETEHi.
[TopiBHIOBaIN Yac, HEOOXIHWIT /IS aHAII3Y CUTY-
arfii 10 BIPOBaKeHHsT po3pobenoi popMu Bizy-
anmizariii Ta micasg. Y BUGIpKy BKJIOUYEHI TAIliEHTH
3 I'PYNU BUCOKOTO PU3UKY PenuanBy ado Tepcruc-
TeHIlii XBOpoOM 3 MeTacTazaMy B JIereHi, OCKIIbKI
BOHM MaiOTh Haibijbiny iHbopMaliiiHy Hacuve-
HICTDb JJAaHUMU /7151 aHaMi3y. Hac B OKpeMuX rpymnax
MOPIBHIOBAJIN 32 IOTIOMOTOIO0 CTAaHAPTHUX CTaTHUC-
TUYHUX METOJiB IapaMeTPUYHOro aHasi3y JlaHuX,
CTaTUCTUYHA 3HAYYLIICTh BIAIMIHHOCTI I'PYyIl BU3HA-
yajiacsd TaKoK 3a METOJIMKOTO Xi-KBaj[part.

JlocmikenHss TPOBOAMJIMCS  BiATIOBIAHO [0
etnyHux crangaprtis Komitery 3 6Gioetnku IHcru-
TYTy, OCHOBHUX I0JIOKeHb <«KonBeHIiii npo 3a-
XUCT 1PaB 1 TITHOCTI JIIOJUHU 1O/I0 3aCTOCYBAHHS
6iosorii Ta mMeauimtn: KorBeHii mpo mpasa Jiro-
JMHA Ta GioMeauInHy», puitHsaToi Pagoio €Bpo-
ma 04.04.1997 p., HaymexHOI KIiHIYHOI IPaKTUKU
(Good Clinical Practice, GCP) Bix 1996 p., Teb-
CIHCBKOI Jiekyapaltii BcecBiTHBOI MEUYHOI acolli-
amii «ETuuyHi OpuHIWTN MEIUYHUX TOCTiKEHb
3a y4acTio JIIOAUHU SK 00’€KTa OCiKEHHS»,
npuitHATOI B yepBHi 1964 poky Ta meperyisHyTOl 3
1975 1o 2008 pp., i Hakazy MinicrepcTBa OXOPOHU
3nopoB’st Ykpainu «lIpo satBepmxennsa Ilopsnky
MPOBENEHHsT KJIIHIYHUX BUMPOOYBAHb JIIKAPCHKIX
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3ac00iB Ta eKCIepPTH3U MarepiajiB KIIHIYHUX BU-
npobyBatb i THITOBOTO MOJIOKEHHS TIPO KOMICItO 3
nutadb etnkuy Ne66 Big 13.02.2006 p. 31 3minamu
3a 2006-2008 pp.

PesyabraTi Ta 00rOBOpEHHS

Y pesysibraTi eeKTUBHOI Bidyasizallii JaHuX
nist martientiB i3 B/IKII3 Oyna pospobiena Ha-
crynHa hopma (puc.).

Y HuKHii yacTUHI BiZoOpakeHOo MOSICHEHHS /[0
YMOBHHMX TIO3HAYOK, a BepXHd (OCHOBHA) YaCTH-
Ha MICTUTh THMYACOBY IIKaJy 31 CXeMaTUUYHUMU
pesymsratamu Y3/, crmnaTUTpadii, pesymsraTiB
TTT, TT i ATTT. IIpu mboMy MO3HAYEHHS Pe3yTh-

21.08.2002

tariB Y 3/I Bkio4aioTh BigoOpaxenus goxa 1113 i
BCIX TPyT JiM(baTUIHUX BY3JIiB 1THi. 32 HASBHOCTI
B yJIBTPa3BYKOBOMY omuci exorpadiuHo mizo3pi-
JIuX JiiMaTHIHIX BY3JIiB, iX BiZtoOpaskaroTh iHITNM
KOJIbOPOM (TEMHO-CUHIM) Ha BifMiHy Bij JiiMbo-
BY3JIiB 3BMYANHOI €XOTEHHOCTI Ta €XOCTPYKTYypuU
(sickpaBo-3esiene 300paskenHs ). TakoXK Y4epPBOHOIO
crpitoukoro Hax Y3/l BimoOpakaioTh Xipypriumi
BTpyvyaHHd Ha II[3 Ta mimdoBysnax mmi, CHHbOIO
CTPIJIOYKOIO — ITPOBE/ICHHS TOHKOTOJIKOBOI acIli-
pamiiinoi myHkiiitHoi Gioncii. ITix mkamoo 3 pe-
gysibTatramu Y 3/l po3MiliieHo psifi 3 pe3yJibrataMu
crimaturpadii. [lpu mbomy pesysbratu micastepa-
MeBTUYHOI crmHTUTpadii MmokazaHi TeMHO-4epPBO-
HUM KOJTbOPOM, & JIIaTHOCTUYHOI — TEMHO-3€JICHUM.
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PucyHok. Qopma ¢ikcauii pesynsratis Bizyanisauii faHux ana nauieHTis iz BAKL3.

lpumimka. [1] - ynempassykoge docnioxeHHs, [2] — npasi ma niei napampaxeansHi nivgosy3nu / 3ananeHi nimegosysnu, [3] — padiotioddiaeHocmuka,
[4] — padiotiodmepanis, [5] — noxa 3an03u / napampaxeaneHo, [6] — cnpasa/3nisa, [7] — niowenenHi, 8epxHi ApemMHi, CepeOHi APeMHI, HUXHI ApeMHI,
HaokmoYuyHi, MediacmuHansHi, [8] — nezeHi, [9] — ocepedkose HakonuyeHHs, [10] — dugy3He HakonudeHHs, [11] — mupeomponHul 20pMoH, [12] — mexi
Hopmu, [13] — mupeoenobyniH, [14] — aHmumina 0o mupeoznobysniny, [15] — Hopma.

Figure. Form for recording data visualization results for patients with WDTC.

Note. [1] - ultrasound examination, [2] - right and left paratracheal lymph nodes / inflamed lymph nodes, [3] - radioiodine diagnostics, [4] — radioiodine
therapy, [5] — gland bed / paratracheal, [6] — right/left, [7] — submandibular, upper jugular, middle jugular, lower jugular, supraclavicular, mediastinal,
[8] = lungs, [9] - focal accumulation, [10] - diffuse accumulation, [11] — thyroid-stimulating hormone, [12] — normal limits, [13] — thyroglobulin, [14] —

antibodies to thyroglobulin, [15] — norm.
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[iarHocTvKa Ta nikyBaHHA

PesynbraT ckanyBaHHS BUBOJIUTHCS B CXeMaTHY-
HOMY BWIJISIZ, /Ie MOKHA OAuUTH HAKOIMUYEHHS B
JereHsx (BorawuiieBe abo audysHe), HAKOTHIEHHS
B aHaToMiuHil mipoekiii moxa 1113 i B ycix rpymax
JiM(OBY3JIB MHT 32 AHAIOTIEIO 3 TAKOK CXEMOIO
s Y 3/1. e auzkde po3MilieHO TAMYACOBY CTPid-
Ky 3 TTO3HAYCHHSAMU y BUTJISA/II PISHUX TOUOK PiBHSA
TTTL, TI' 1 ATTI. Hdani sigznauumo, mo gk TT, Tak
i ATTT MoxxyTh MaTh pi3Hi MeKi HOPM TIPH BUKO-
pHCTaHHI Pi3HUX TecT-cucteM. Buxo/iom i3 cutya-
11 (JI71s1 KOPEKTHOTO BiZloOPasKeHHST 3 MOKJIMBICTIO
HOPIBHIHHSA) MK 6a4rMO BiZoOpaskeHHs BCiX 3Ha-
deHb y MaciTabi mopo HopMu. Tomi 3'siBisteThCst
MOJKJIUBICTb TIOMICTUTH HA OTHOMY THMYacCOBOMY
rpadiky pesyasraté gk TT, tak i ATTT mpu xo-
PEKTHOMY BioOpaskeHHI IXHBOI AMHAMIKHU. SIKIIO
3HAUEHHS BUXOJUTDL 32 MeXi MOKJIUBOCTI BiJ0-
OGpakeHHs, TO TIOPYY 3 TOYKOIO MTPOTUCYETHCS TOU-
He 3Havenns (ak aig T tak i qog ATTT). ¥V pasi,
AKINO 3HAYEHHS € HYJIbOBMM, HOTO BijloOpaskaroTh
MoBHIcTIO 3aapboBaHoi0 (iryporo, Ha BiMiHY Bij
YCiX THITUX, 9Ki MalOTh KOHTYP 1 MyCTY CEPEINHKY.
TT BimobOpaxkaerbest  (hioJETOBUM KPYsKabIEM,
ATTT — tpuxkyraukom, TTT mig TI i ATTT Bin-
noBizHo. TyT TakoX BiLOOPaKAOTHCS HUKHI MEsKi
HOPM, SKi BU3HAYAIOTHCS B PI3HUX TECTOBUX CUCTE-
Max. Pesysbrar BimoOpaxkaerbest y ¢opmi KBajpa-
THKa, IKUI Ma€e 4epBOHUI KoJIip, ko TTT Burmie
HopMU, 3esenuit, akmio TTIT B Meskax HOpMU Ta cuU-
Hii, AKIO MMOKa3HUK HUZKYe pepepeHTHUX 3HAYEHb.

[Ile oxmieo 0coOMMBICTIO (DYHKIIOHYBAHHS Ha-
101 TIPOTIEY P BiTOOPaKEHHS € Te, 10 IPH BXO/Ii B
Hel aBTOMaTUYHO TIPOTIOHYEThCST TUMYACOBUIT iHTEP-
BaJI BiJl TIEPIIOTO 10 OCTAaHHBOTO 0OCcTeReH s, [Ipu
I[bOMY KOPUCTYBa4 MO3Ke 3MiHUTH $IK JIaTy TTOYaTKY,
TakK i JIaTy 3aKiHYeHHsI Iepio/ly crocTepeskeHHs. [Ho-
Jli T1e BUSABJISIETLCA Ty’Ke KOPUCHUM 32 BEJIMKOI Ha-
cuveHocTi ganuX. Tak, 10 TPUKIIALY, KO TAIiEHT
CIIOCTEPIraeThes 1 JikyeThest Gisbie Hik 10-15 po-
KiB 1 ITpU 1IbOMY HOMY BUKOHaHI JIECATKU aHAJi31B Ta
Y3/l i cuunTurpadiii, To mpu BioOpakeHHI IesTKIX
3HAYEHb CKJIAJHO OIIHUTU B3AEMO3B'SI3KU TOJIN.
Cawm miporiec OpMYBaHHS TAKOTO Bi3yaJIbHOTO BiJl0-
OpakeHHsT 3aiiMa€ MeHIe CeKyHIW Ha 3BUYAaliHIX
[IePCOHAJIbHUX KOMIT'IOTepax.

Pesynbratu ctaTUCTUYHOTO aHaji3y Ta TMOPiB-
HSIHHS ZIBOX METO/IB Bidyasiizallii HaBejeHi B Ta0I.

Y nmocrynwiii Ham JliTepaTypi MU He 3HAUILIN
HIYOTO TOAIOGHOTO [0 TOTrO, IO MU PO3POOUIN —
MPOIIEyPHU BiJOOpasKEHHST KITIHIYHOT CUTYaIlii st
naiienTis i3 BJAKIIL3. ¥ BukopucroByBaniit HaMmu
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Ta6nuua. Peynstati CTaTUCTUYHOMO aHani3y Ta MOPIBHAHHA ABOX rpyr.
Table. Results of statistical analysis and comparison of two groups.

Moka3Huku (paxyHok)  CranpapTHui metog MopundikoBaHmii

Indicators (count) Standard method meTtop,
(n=36) Modified

method
(n=27)

MiHimanbHe : 19,00: 35,00 14,00: 21,00

MaKC/masnbHe 3HayeHHA

Min : Max Value

CepenHe apvdmeTnuHe 27,94 17,41

Arithmetic mean

MepiaHa 28 17

Median

Moga 28,00 (5); 31,00 17,00 (6)

Moda

[vcnepcia 12,28 4,02

Dispersion

(TaHfapTHe BigxXWieHHA 3,5 2

Standard deviation

(TaHAapTHa NoMmMIKa 0,58 0,39

Standard error

KoediLjieHT BapiaLlil 12,50% 11,50%

Coeficient of variation

AcnmeTpisa 0,29 -0,12

Asymmetry

Hapnuwok -0,35 -1

Excess

F-kputepin Qiwepa 3,06 (p<0,05)

Fisher's F-test

t-KpuTepin 13,96 (p<0,001)

t-test

MIC TherDep € MoxauBicCTh HEperyisaTi B 3a-
KJIQJIKaxX aHaJji3iB yci pe3yabraTu. TakoxX € MOK-
JIMBICTH BifcopTyBaTH 3 MiATUIIB abo 3a YacoM i
HaBiTh TOOyayBaTh rpadiK AUHAMIKA OZHOTO abo
KiJIbKOX aHaJi3iB.

OpHak, OCKUIBKM TIpoIleflypa CTaHAapTHa s
BCIX aHaJI3iB, Y Hill BUKOPUCTOBYIOTH ITKATY 3HAa-
YeHb TEPIIOTO B KIJIbKOX CITUCKaX (SIKIO aHATi3iB),
a B HU3ILI BUIJIKIB Lell MaciiTad He 103BOJISIE Ha-
OYHO BifIoOpasuTH pe3yJsbTaT APYroro aHami3y Ha
ToMY K Tpadiky. Aje TOJTOBHE MOJSATAE B TOMY, 1110
anaymisu ta pociaimkenas B MIC TherDep posmi-
IMeHl Ha PI3HUX 3aKjaa/ikax. TakuM 4UHOM, JIiKap
MIOBMHEH OKPEeMO O3HAHOMUTHCS SIK 3 pe3yJbTraTa-
MM aHaJIi3iB, TaK i Pe3yJabraTamMmu TOCJi/IsKEeHb.

Koy manux Gararo ([IecssTKM Ta COTHI TO3H-
1iit), TO iX He MOMKJIMBO BiJ0OOPa3UTH CIUCKOM Ha
OJIHOMY €KpaHi I )k HisSIK He MOKHA TIPE/ICTAaBUTH B
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ofiHOMY MaciTabi 3HaYeHb. SIKIO PO3TJISTHY TH, Ha-
TIPUKJIAJ, CUTYAITiIO i3 CYITPOBO/IKEHHSIM Pe3yIbTa-
Ty Y3/l HaBiTh y BUTIAI KaDTUHKH (& HE TEKCTY),
TO Taki 300paskeHHsT 3aiiMaIOTh HE3PIBHAHHO O1J1b-
e Miclisgl, Hi’K 3alIPpOIIOHOBAHA HAMM CXeMma, sKa
Ma€ pPo3Mip Ha eKpaHi MeHIle Hixk 1 cM 3a JIETKOTO
CIIpUMHATTS Pe3yJibTaTiB (JIoKasi3allis, rpyma, xa-
pakTepucTuKa JiM(OBY3iB).

HasBHi mpontemypu Bisyamisariii, BOymoBaHi B
cucteMy OIHO(OTOHHOI eMiCiifHOI KOMITIOTEPHOI
tomorpadii pisHUX THUIIB, IPUHITAIIOBO JIO3BOJISIIOTH
OIIHIOBATH TIJIBKU pe3yJIbTaTi CKanyBaHHs |15, 16].
Hagitb sxio i € BOyzmoBaHi MOKJIMBOCTI TI€perJisi-
Iy IWHAMIKW JaHWUX Y TAIi€HTa, TO 1e TiTbKU AaHi
cKaHyBaHHsI (MOe OyTH CyMICHO 3 KOMITTOTEPHOIO
ToMorpadiero), aje HisK He BijoOpaskaTy AMHAMIKY
ropmonasibaux gociijpkedb (TT i ATTT), He kaky-
4u BiKe 1po jiani Y 3/1 i TOHKOTOJIKOBO1 actipartiitHoi
nyHKIiiHoi 6iomncii I3 [14, 18].

OnuH 3 OCHOBHUX TTOKA3HUKIB e(heKTUBHO PO3-
pobJieHol Tpotleaypy Bidyasrisallii € yac, siKuii Jii-
Kap BUTPAYa€ Ha OIIHKY KJiHIYHOI cuTyarttii. Cam
(hakT 3pydyHOCTI BUKOPUCTAHHS TAaKOTO MeXaHi3My
Bisyastizailii 06’€KTUBHO OI[IHUTU JOCUTH CKJIAIHO.
Mozxna suie ckasaTu, IO BCi Jikapi, SKi ctanan
kopuctyBaTucst Hamoo MIC, samumunucs myske
3a/I0BOJIEHI i1 Telep BUKOPUCTOBYIOTH ii y CBOIi
po6ori 3 narieatamu. 1o % 10 KOHKPETHUX THM-
YaCOBMX MOKa3HUKIB, TO 3/e0iIbIIOr0, JiKap-paji-
oJior BuTpayae 6;13bK0 30 XBUIMH HA TIPUIHMAHHS
OJTHOTO TIAITiEHTAa, ajie IHKOJIU I ITbOTO Yacy BUSBJIS-
€TbCSI HEJIOCTATHBO JIJIsT aHAJIi3y BCi€i iHdopmartii,
OIIHKHM KJIIHIYHOTO CTaTyCy HalienTa, (hopMyBaHHs
OCTATOYHMX PEKOMEH/AIliNl Ta 6ecign 3 maIieHTOM.
Binnosigno yac, BUTpaueHuii Ha aHasi3 KJIIHIYHOI
curyaiiii Ta Ha 06roBopeHHs 3 naiieHTom (hopmy-
BaHHS Ta TMOSICHEHHST PEKOMEHIAIiN ), BUSIBJISIOTb-
¢s Pi3KO 3MilieHMU B OiK aHAI3y JaHUX.

Bci mpoanaizoBani KOHCYJIBTAIl, 1110 Ha/laBa-
JINCh JIiKapAMU, MICTUJIW JIaHI TIAIIEHTIB 13 MeTa-
cTaszaMu B JIeTeHi, sIKi 3HaXOUJINCS Ha PI3HUX eTa-
nax JiikyBaHHs (He IIePBUHHI) Ta BUMaraju olliHK1
BCIi€l iCTOPil criocTepesKeHHs 1 JIIKyBaHHSs, a TaKOXK
(hopMyBaHHST OOIPYHTOBAHMX PEKOMEH/ AT TII0I0
[10/IAJIBIIOI TAKTUKY Be/IeHHS MallieHTa.

Otpumani pe3yJsbTaTé TOPIBHSHHSA 4Yacy, BU-
TPauyeHOTO Ha KOHCYJbTAIlli B KOHTPOJbHIN TpyIIi
(6e3 BUKOpUCTAHHS PO3POOJIEHOT TIpoIeypr) i B
OCHOBHI (3 11 BUKOPUCTAHHSM ), TTOKA3aJ1 CyTTE-
B€ 3MEHINEHHsI 3araJIbHOTO Yacy, sike 3HaJ00UI0CsT
JIKapio /It 3/1iCHEHHsT 0O6CTyrOBYBaHHSI MallicHTa

B MeXax npuiimManHd. Jlikap ctaB MeHIie 4yacy BU-
TpayaT Ha BUBYEHHS IMarepoBuX AaHux (i JaHux
y MIC) i 6isibIiy 4acTHHY KOHCYJIBTAIliiHOTO Yacy
3MIT BUKOPUCTATHU CIIJIKyBaHHIO 3 naifientoM. He-
0OXi[THO Bi3HAYKMTH, IO PO3pobJIEHa MPOIleLypa
Ma€ (GYHKITIO APYKY Ta A03BOJISIE 3ATUNTUTH TAKUT
JIOKYMEHT TaIli€HTY, 1110 HAOYHO JIEMOHCTPYE Talli-
€HTY BCIO JIMHAMIKY JIIKyBaHHS BIIPO/IOBK CIIOCTe-
pekeHHs1, OOIPYHTOBYE KOHCYJIBTATUBHUN BUCHO-
BOK Ta PEKOMeH/allii.

Bucuosku

1. Pospobiiena mporieypa Bisyasisaiiii /103BO-
JIS€ JIETKO W TMBUIKO OTPUMATH HAOYHY KapTHUHY
icTopii IiKyBaHHS Ta CIIOCTEPE;KEHHS 32 TMAIIIEHTOM
i3 BuCOKou(epeHIiioBaHo0 KapImHOMOTO TITUTO-
HO/1IGHOT 3a/1031.

2. 3MeHNIy€EThC Yac Ha MeperJisi/] Ta aHai3 J1a-
HUX, 1[0 JI03BOJISIE JIKapPIO 301/IbIIMTH Yac CIiJIKY-
BaHHS 3 MAI[IEHTOM Y MeKaX MpUiMaHHs.

3.3HaYHO 3HUKYE BUIAJKU JTIKAPCHKUX MTOMU-
JIOK Y TIJIaHi IPU3HAYeHb MAIliEHTY, 3 OTJISA/Y Ha Ha-
OuHe TIpe/icTaBJeHHs Bciel indopmartii B uHaMiIl
Ta BiJICYTHOCTI HEOOXiZIHOCTI TTaM’siTaTh BCi Totre-
pelHi gaHi, 110 BayKJIMBO [JIs KOMGPOPTHOI i edek-
TUBHOI poOOTH JIiKapsL.

4. OcobIMBO peKOMEHI0BaHa IIPOIieypa Biyati-
3arii JIiKapsM BIIPOJOBK POOOTH 3 MalliEHTaMM, SIKi
CITOCTEPITAIOTHCS TPUBAJNM Yac i HAKONMWUNUIA Be-
JIMKUI MacuB JaHux (J1abopaTOpHUX Ta iHCTPyMeH-
TaJIbHUX ) TIPOTSATOM CIIOCTEPEKEHHS Ta JIIKYBaHHSI.
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Abstract. The incidence of differentiated thyroid cancer has been
gradually increasing worldwide over the past decades, and Ukraine
is no exception, especially after the Chornobyl accident. Currently,
this oncopathology has already become the fastest growing malig-
nancy. Among the various types of well differentiated thyroid car-
cinomas (WDTC), the most common are papillary thyroid cancer,
which typically grows in one lobe of the gland (almost 70-80% of
all cases) and follicular thyroid cancer, which accounts for approxi-
mately 20-30% of cases. In Ukraine, the increase in WDTC occurs
mainly among women in the age of over 50 years. 2. To highlight
the effectiveness of the developed data visualization procedure
during the observation of patients with thyroid dysfunction, allow-
ing for a quick and easy visualization of the treatment and observa-
tion history of these patients. Purpose of the study. 1. To develop
a visualization form that would allow (in a single window) the entire
dynamics of performed scintigraphy, TG, ATTH and TSH values, as
well as key ultrasound data to be viewed. 2. To highlight the effec-
tiveness of the developed data visualization procedure during the
observation of patients with (WDTC, allowing for a quick and easy
visualization of the treatment and observation history of these pa-
tients. Material and methods. Since 1996, the V.P. Komissarenko
Institute of Endocrinology and Metabolism of the National Academy
of Medical Sciences of Ukraine has been using its own medical in-
formation system (MIS), TherDep, which stores all the necessary in-
formation (ultrasound and scintigraphy protocols and findings, and
the results of TSH, TG, and ATTG tests) for analyzing data on patients
with WDTC. The effectiveness of the results obtained was assessed
by measuring the time required to analyze the clinical situation in
a patient with WDTC and metastatic disease in the lungs. The time
required to analyze the situation before and after the implementa-
tion of the developed visualization form was compared. The sample
included patients from a high-risk group group for recurrence or
persistence of the disease with lung metastases, since they have
the greatest information saturation of data for analysis. Time in indi-
vidual groups was compared using standard statistical methods of
parametric data analysis, and the statistical significance of the dif-
ference between groups was also determined using the chi-square
method. Results. Using this visualization reduces the time spent
reviewing and analyzing data, allowing the physician to spend more
time interacting with the patient during the appointment. Further-
more, the incidence of medical errors regarding the patient’s pre-
scriptions is significantly reduced, given the clear presentation of all
information dynamically and the absence of the need to remember
all previous data, which is important for the physician's comfortable
and effective work. Conclusions. This visualization is especially rec-
ommended for physicians working with patients under long-term
observation and who have accumulated a large amount of data
(laboratory and instrumental).

Keywords: well differentiated thyroid carcinomas, data visualiza-
tion, TherDep medical information system, diagnostics and treat-
ment with radioactive iodine.
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.. NacTtep

bibniomeTpuyHnin anani3
HayKoBUX nybnikawin y
ypHani «EHgoKpuHonoria»
3a 30 poKis

LY «IHCTUTYT eHpoKpyHonori Ta 0omiHy peuosyH im. B.MN. KomicapeHka HAMH YkpaHu»

Pestome. bibniomeTpruHmii aHani3 bibniorpadiuHmx xapakTepUCTUK MyOnikaLliiy HayKoBOMY NepioAUYHOMY BIIAHHI J03BOMAE B
ABVTV TEHAEHLLTT Ta 3aKOHOMIPHOCTI, a TaKoX AaTy iM AKicHy oLliHKy. MeTa — npoBecTy 6i0nioMeTPUYHII aHani3 HayKoBUX Mybnika-
Uiy HayKOBO-MPaKTUYHOMY MeLMUHOMY XypHani «EHfokpuHonoria» (nani — Kypran) (ISSN 1680-1466 (apykosaHni) i 2524-0439
(eneKTpOHHMI),3aCHOBHVK— [lepaBHaycTaHoBa «IHCTUTYTeHAOKPUHOAMOT Ta 0bMiHY peuoByH M. B.M. Komicaperka HAMHYkpaHu»
(nani—IHcTutyT)). MaTtepianimetogm. O6'exTom focnigkeHHa CTanu BCi Homepy KypHany 3a 1996-2025 poku, a npemeTom f1o-
CRifKeHHA —3aronoBKuM pyopuKi HayKoBMx MybnikaLiid, a Takox (B1bipkoBo) HaykoBi nybnikaliiabo pedepat ao Hyix. MeToam fo-
cnipxeHHn —Binbip, bibniorpadiuHa xapakTepucTyKa, rpynyBaHHA Ta CUCTEMHIIA KOHTEHT-aHaNi3 HayKoBYIX MybnikaLliy KypHari.
PesynbraTi. Y ypHani ony6nikosaHo 1116 HaykoBIX NpaLib: OPUTiHANbHIX CTaTeld, OrNAAIB, NEKLUil, KOPOTKMX NOBIAOMAEHb
TOLO. HaibinbLua KinbKicTb nybnikauii nprnagae Ha 2012 (54 3anncn) Ta 2013 (50 3anncis) pok. MepesaxHy YacTuHy nyoni-
KaLjiil CTaHOBNATb OpuriHanbHi CTaTTi (62,5% BiA 3aranbHoi KinbkocTi). CniBBiAHOWEHHA Mix NyOnikaliaMmM 3a ekcnepumeH-
TanbHUMM Ta KAIHIYHMMI HaNPAMKaMI CTaHOBWTL 1:6. Halbinbluy KinbKicTb My6aikaLil 3a KiHIYHOK TeMaTUKOK NPUCBAYEHO
LyKpoBOMY aiabeTy (44,4% Bin 3aranbHOT KiNbKoCTi) Ta natonorii wutonoaioHoi 3ano3u (26,4%); 40,1% i3 Hix — 6e3nocepeiHbo
MeTofaM NikyBaHHA. CniBBigHOWEHHA Mix nyOaikaliamm 3 MUTaHb AiarHOCTKK Ta NiKyBaHHA CTaHOBUTL Maiixke 1:2. Y Linomy
0e3nocepefHbo NUTaHHA iarHOCTUKM BUHECEHO B 3aronoBky 24,9% nybnikauii, a nuTaHHA fikyBaHHA — 47,5%. HalbinbLuy
KinbKIiCTb My6nikaLiin 3a ekcnepyMeHTanbHOK TeMATUKO NPUCBAYEHO HaAHMPKOBUM (23,8% Bif 3aranbHOi KifbKOCTi), LUUTO-
nogi6Hin (23,29%) i nigwnyHKoBil (21,5%) 3ano3am. Y 314 nybnikauiax (28,2% Bia 3aranbHoT KinbKoCTi) 3a3HaueHo no 1 aBTopy, y
215 ny6nikauiax (19,3%) — no 2,y 189 nybnikauiax (16,9%) — no 3,y 158 nybnikauiax (14,2%) — no 4, y 92 nybnikauiax (8,2%) —
no 518 147 nybnikauiax (13,2%) — no 6 i 6inblue. ABTopamu 553 nybnikauiil 3a3Ha4eHo CiBpOBITHUMKIB 179 iHWKMX yCTaHOB abo
OpraHizauin, 18 3 akvx manu noras 10 nybnikauin. CniBpobiTHUKM IHCTUTYTY Bynin asTopamu 710 nybnikauii; 38 i3 Hyx bynu
aBTopamu B 101 6inbue nybnikaviax. 3 2022 poky KypHan iHAEKCYETbCA B HAYKOMETPUUHIN pedepaTrBHil 6a3i faHUX HaYKOBIX
UMTYBaHb SCcopus BraasHK4oi koprnopallii Elsevier. Hakazom MiHictepcTea ocBiTW i Hayku Ykpainu Bia 20.12.2023 poky N 1543
MKypHan BknoueHo 4o kateropii «A» [epeniky HayKoByx GpaxoByx BraaHb YKpaiHW 3a MeanuHumy (222) i bionoriuHmmn (091)
cneuianbHocTAm. peacTaBneHi AaHi 6 cnewianiz3oBaHMx HayKOBYIX BIAaHb EHAOKPUHONOMYHOMO NPOGINIo, AKi BUAAIOTHCA B

© 1. [Tacmep
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YKpaiHi, a TaKOX HayKOMETPYYHI MOKa3HMKM 4 3 HUX, AKi iHAEKCYioTbcA B 0a3i faHx Scopus. BucHoBKu. KypHan niarpumye
CTabinbHy nyonikauiiHy akTMBHICTb NpoTAroM 30 POKiB i 3aiiMae OAHe 3 NPOBIAHNX MiCLb cepef CreLiani3oBaHux HayKoBKX
BUAaHb eHOKPUHONOrYHOro Npodinio, AKi BUAAIOTHCA B YKPaiHi. HopMani3oBaHui MOKa3HUK LMTYBAHHSA HayKOMETPUYHOI
pedepaTnBHOT 6a3 AaHNx HayKOBKX LIMTYBaHb SCOPUS CBIAYUTb NPO BICOKMA NOTOUHWIA NoTeHUian KypHany.

KniouoBi cnoBa: ypHan «EHAOKPKHOMOTIAY, HayKOBI NybAiKaLlii, 6ibnioMeTpUUHMIA aHani3.

[lepxaBHy ycTaHOBY «[HCTUTYT €HOKPUHOJIOTIT
Ta 06MmiHy peyoBuH im. B.I1. Komicapenka HAMH
Ykpainu» 6ys10 crBopero 3riaHo 3 [Toctanosoio Ka-
6inery MinictpiB Ykpainu Ne 1244 Bix 12.12.1964
poky (Hakaz MiHicTepcTBa OXOPOHU 3/I0POB’S
Ykpainu Ne 40 Bix 18.01.1965 poky). Hapasi Inu-
CTUTYT € HAYKOBUM, KOHCYJIBTaTUBHUM 1 JIIKYBaJIb-
HUM 3aKJIaJIOM, 1110 Ha/la€ JOMOMOTY JOPOCIUM i
JITSM 13 3aXBOPIOBAaHHAMM IIMTONOAIOHOI 321031,
LYKPOBHUM [iabeToM Ta iHIIOI eHJOKPUHHOIO IIa-
TOJIOTI€0. [HCTUTYT € MPOBIJIHOIO B YKPaiHi HAyKO-
BO-JIOCJIIZIHOI0 06A3010 JIJIsT MiITOTOBKM aCITipaHTiB,
KJIHIYHUX OPJIMHATOPIB, 3aXUCTy JOKTOPCHKUX
I KaH/IMJIATChKUX AUCepTalliil 3 (paxy «eHIOKPUHO-
JIOTisT», MiITOTOBKY (paxiBIliB Ha KypcaxX CTaKyBaH-
H4 Ta iH(opMarllii, BUKOHY€E THUPOKe KOI0 hyHIa-
MEHTAJTBbHUX 1 TPUKJIATHUX HAYKOBO-OCJITHUX
pOOIT.

Takosx [HCTUTYT € 3aCHOBHMKOM HayKOBO-IIPaK-
TUYHOTO MEJUYHOIO KypHATY « EHIOKPUHOIOTIS>,
axkuil pynkiionye 3 kBiTHA 1996 poky (cBino1nTBO
npo sepxaBHy peecrpaiiio KB Ne 14099-3070 1TP
Biz 17.06.2008 poxy) ta BHecenuii g0 [Tepeniky Ha-
YKOBUX (haxOBUX BUIaHb YKPATHU: ME/IUYHI HAYKH,
criertiasibHicTh 222 (Haka3 MiHicTepcTBa OCBITH i
Hayku Ykpainu «[Ipo 3arBepkenns pimennb Artec-
tamiiinoi koserii MinictepctBay Big 02.07.2020
poky Ne 886) i Giosoriuni HayKu, CIEIiaJbHICTh
91 (maka3 MiHictepcTBa OCBITH 1 HayKu YKpaiHu
«IIpo 3aTBepaxenHs pimenb ArecTarliiiHol KoJierii
MinictepcrBay Bif 24.09.2020 poxy Ne 1188) [1, 2].

3 2022 poxy sKypHan iHIeKCyeTbCS B HAYKO-
MeTpuYHill pedeparuBHiii 6a3i JAaHUX HAYKOBHX
IUTYBaHb Scopus BuAaBHIYOI Koproparrii Elsevier
[3]. Hakazom MinicTepcTBa OCBiTH i HAyKN YKpai-
uu Big 20.12.2023 poky Ne 1543 JKypras BKITI04eHO
110 Kateropii «A» I[lepesniky HaykoBUX (haxOBUX BU-
naHb Yipaiuu 3a Meguaaumu (222) i 6iooriyanMun
(091) criertianbocTsIMU [4].

Y JKypuaii myOsiKylOThCS OpUTiHAJIBHI CTaT-
Ti, OTJISIIN, JIEKITii, KOPOTKI TIOBiIOMJIEHHS Ta iHIII
Matepiain 3 (GyHIAMEHTIbHUX 1 IPUKJIATHUX
npobsiem engokpunosiorii. Koxkna crartst abo mo-

BiJIOMJICHHS CYTIPOBOJIKYIOTHCH AHOTAIlI€I0 yKpa-
iHCBKOIO Ta aHTJilicbkoi0 MoBamu. [loBHY Bepciio
Kypnany MoskHa TeperyiinyTH Ha OpiliiHOMY
caiiti JKypHaiy, moTouHy — Ha OoiliitHOMY caiTi
Iucruryty [5, 6].

KypHan Takox iHIEKCYETbCS B OMiliiHOMY
are’TCcTBI peecTpallii 1udpoBux igeHTUdIKaATOPIB
o6’extiB «Crossref> 1 pedeparuBHiil 6a3i maHUx
«¥Ykpainika HaykoBa» HarmioHasbHOI 0i0TiOTEKM
Ykpainu imeni B.1. Beprnazcbkoro [7, 8]. JKypnain
BHeCeHO /10 peecTpy MiskHAPOHOTO TIEHTPY Tepi-
onnunux Buaanb ([lapmx, @paniis) mig yncio-
BUMM KoJaMU MixkHaponHoi imenTudikaiii [ISSN
1680-1466 (mpykoBanuii) i 2524-0439 (enektpo-
HHUi) [9].

Temarnuni Hanpamku JKypHamy: ekcriepuMeH-
TaJIbHI Ta KJIHIYHI TPO6JEeMU €HIOKPUHOJIOTII Ta
0OMiHy pedoBHH (iabeTo 1oris], TUPEOoiLoIoris, ma-
Torene3, MpodiNakTUKa, IarHOCTUKA, TepareBTHY-
He Ta XipypriuHe JiiKyBaHHS, €Ii/IeMiooris eHio-
KPUHHWUX 3aXBOPIOBAHb Ta X YCKIATHEHHS, CTaTeBa
1aToJIoTis, TiHeKoJIoris To1o). [lepioguunicTh BU-
xoy HomepiB JKypHay — 4 pasu Ha pik; 00'eM — 10
12 3BUYailHUX APYKOBAHUX apKyILIiB Ta 24 omy0.ri-
KOBaHMX CTOPiHOK; Hakma — 4000 mpuMipHUKiB.

Unenamu pepakiiiitnoi  koJsierii  JKypnany e
Tponbko M./I., 1-p Men. HayK, ipod., ui.-kop. HAH
Ykpainu, akag. HAMH Ykpainu (rosnoBauit pepak-
top, Kuis), Kossyn O.I., 1-pka 6io. Hayk, npod.,
yir.-kop. HAMH VYkpainu (3acTynmHUK TOJOBHOTO
perakTopa 3 €eKCIepUMEHTATbHOI €HIOKPUHOJIO-
rii, Kuis), Opaenko B.JI., n-pka mes. Hayk, cTapir.
HayK. CIiBpo0. (3aCTYITHUK TOJIOBHOTO PelaKTopa 3
KkJiHIYHOT eHgokpuHosorii, Kuis), Cokomnona JI.K,,
JI-PKa Me/Jl. HayK, CTaplil. HayK. CIiBPo0. (3aCTYITHIK
TOJIOBHOTO Pe/lakTopa 3 KIIHIYHOI €H/IOKPUHOJIOT],
Kwuis), ITactep LIL., kanm. mMex. Hayk, crapii. HayK.
criBpob. (Bianosizanbuuii pexakrop, Kuis), Bor-
manosa T.I., n-pka 6ios. Hayk, mpod., (Kuis), Boi-
roB MLIO., n1-p Mes. Hayk, crapii. HayK. CIiBpoO.
(KuiB), boapmosa O.B., n-pka meza. Hayk, mpod.
(KwuiB), Bnacenko M.B., n-pka meja. Hayk, mpod.
(Binaung), I'yna B.b., 1-p mexn. mayk (Kwuis), 3i-
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nuy O.B., 1-pka Me/. HayK, cTapiil. Hayk. CIiBpoO.
(KwuiB), Kapauennies [O.1., n1-p men. mayk, mpod.
(XapkiB), KpaBuenko B.L., n1-p men. mayx, mpod.
(KuiB), Jlyunnpkuii €.B., n1-p Men. Hayk, 1mpod.
(Kui), Micwopa K.B., a-pka mex. Hayk, mpod.
(XapkiB), Ilonosa B.B., n-pka Me/. Hayk, cTapiil.
HayK. criBpob. (Kuis), [Tyukapsos B.M., i1-p Gior.
HayK, crapii. Hayk. criBpo6. (Kuis), Pesuikos O.T,
I-p MeJL. HayK, Tpod., un.-kop. HAH Ykpainn, akaz.
HAMH ¥kpainu (Kuis), Cxpunauk H.B., n-pka
men. Hayk, npod. (IBano-MpankiBcwbk), CrpuH-
gyk H.A., 1-pka MeJ. HayK, cTapiil. HayK. CIiBpo0.
(Kwuis), Toskait O.A., 1-p mez. Hayk, mpod. (KuiB),
Ypb6anosuu A.M., 1-pka Mea1. Hayk, mpod. (JIbBiB),
Xamanaror M./I., n-p men. Hayk, npod. (Kwuis),
Dagogo-Jack S., mpod. meaummnu, npod. disioso-
rii (Crosryueni IItaru Amepukn), i Yamashita S.,
I-p Mell. HayK, 1ipod. (Anonis).

Y 2025 pori BunoBuusiocs 30 pokiB BUIAHHS
JKypHaity, 1o poGUT IiJIKOM CITYITHUM POBEICHHS
6i6TiOMETPUYHOTO aHATI3Y HAYKOBUX MyOJKaIliil y
Kypnasi 3a Bech niepioz. Y 2018 1 2020 pokax Hamu
Bke Oysin oryOJlikoBaHi pesy/srati 6ibriomMeTpuy-
HOTO aHasli3y HaykoBux TyOsmikaiiii y Kyprami 3a
Biznosiaui nepioau [10, 11]. Tenepimus my6orikaris
TOB’sI3aHa 3 Ti/IBEJICHHSM TTi/ICYMKIB 32 pe3yJibraTa-
mu BujlanHg sKyprasty npotsirom 30 pokis.

Merta nocaigzkenns — 6i6ioMeTpUYHIIT aHai3
HayKoBUX myOJrikatiii y JKypHauti 3a nepiozx 3 1996
1o 2025 poku.

Mertomau

Meron mocnmimkertass — Bia6ip, 6ibaiorpadiu-
Ha XapaKTepPUCTUKA, TPYMyBaHHA Ta CUCTEMHUI
KOHTEHT-aHaJli3 HayKoBuX myOJrikaiiii y Kypraii.
Konrent-anastis, abo KiTbKicHWIT aHATI3 TOKyMEH-
TiB ITOJISITA€ B TIepeBe/IeHHI MacOBOI TEKCTOBOI iH-
(bopmarttii B KiJIbKiCHI TOKa3HUKH.

O6’ekTOM 10CTIPKEHH S cTasu Bei Homepu JKyp-
Hauy 3a 1996-2025 poku, a ipesMeToM TOCIiIKEH-
HSI — 3ar0JIOBKU PyOpPUK 1 HAYKOBUX I1yOJIiKalliii, a
TakosK (BMOIPKOBO) HayKoBi myOsikarii abo pede-
paTH /10 HUX.

Jlo anasisy BKJIOYeHO OCHOBHI py6puku JKyp-
Hanmy «OpurinanbpHi gocaiKeHHs», «KopoTki 1mo-
BimomiteHHSA», «Orirsinm» 1 «Jlekiiiy, a TakoK L010-
MikHI pyOpukn «IlepcrekTBY eHIOKPUHOIOTII»,
«DyHpamenTaabHi  gocaipkents», «IIpukmaami
NOCJIIJKEeHHS», «AKTyanbHa iH(opmariisy, <«Bu-
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MaJIKU 3 pakTukm», «/luckycii», «/liarnoctuka ta
JikyBaHHs», «Haykosi rinoreaus, «/lug mpakruy-
HOTO JIiKapsi», «3 (haxoBUX BUAAHb», «3aMiTKHU 3
npakTukny, «ladopmariitni marepianus, «ludop-
Mallist TIpo HAyKOBi 3i6panHst», «IcTOpist eHI0KpU-
Hosoriiy, «Kiiniuni cnocrepexentsy, «Kminigni
BUMaKny», «HOBWHU CBITOBOI €HIOKPUHOJIOTII»,
«OcBiTHIN nocBiny, <«Jlikapo-tipakTukys, «IIpo-
6JieMM BUKJIJIaHHS €HIOKPUHOJIOTIT» Ta «CyMisKHi
daxiBili — eHJIOKPUHOJIOTaM»; YCi JIOTIOMIXKHI py-
6puku 00’eHano B Tpyiry «IHImi myOikariis.

3 aHaJi3y BHUKJIOUEHO iHII AOTIOMIXHI pyOpu-
KU, 30kpema «HoBunmy, «Perensii», «XpoHikar,
«IOBinei» To1o, SIKi He MiCTHUJIN I0CTATHBOI HAYKO-
Boi iH(opMmariii.

Crarucruuny o6poOKy pe3yJibratiB 3/iliCHIOBa-
JIM 32 CTaHJAPTHUMU METO/laMU BapialliitHoi cra-
tuctuku. [lokasauky HaBe/eHO K cepemHe apud-
METUYHE Ta CTaTHCTUYHA MOXMOKa CEPeIHbOrO
apudmernunoro (M+m) i mexniana (Me).

Pe3yibraTti Ta 00rOBOpPEHHS

3a 30 pokiB BusanHsa JKypHaiy B HbOMY PO3Mi-
meno 1116 maykoBux myb6Jikariit. AHamiz posro-
Jisy myOUtiKaliiii 3a pokaMu 110Ka3as, 110 B MePioj
1996-2000 pokwu X KiJIbKiCTh He TepeBUIyBaa 38
onuuuilh Ha pik (M*m=33,2+1,8; Me=34,0; n=5),
y niepiog 2001-2005 poku 11eii MOKa3HUK KOJIMBaB-
cs1 Bin 30 1o 41 opunwti Ha pik (35,4%2,3; 38,0; 5), y
rtepioz 2006-2010 poku — Bix 24 10 38 oguHUI HA
pik (31,8+2,3; 32,0; 5), y niepiox 2011-2015 poxu —
BiZ 26 10 54 oxuHuIb Ha pik (42,4%5,2; 47,0; 5), y
nepion 2016-2020 poxu — Bix 38 710 47 onuHUITH HA
pik (44,2%1,6; 45,0; 5) i B mepion 2021-2025 poku —
Bix 30 mo 43 ommuuip Ha pik (36,0£2,3; 35,0; 5)
(puc. 1). [ToyaTkoBe 3poCTaHHs KiJbKOCTI 1Ty0JIi-
Kallill OSICHIOEThCSI 301/IbINEHHIM BBIYi KiIbKOCTI
HOMepiB Ha pik (4 3amicTb 2) 3 2012 poky, ogHak
BOHO OyJI0O YaCTKOBO HiBeJbOBaHE BiZIMOBOIO BiJ
myOJtiKarii KOpOTKHX MOBIIOMJIEHb.

3a anamizoBanuii mepion myb6umikaiii B JKypna-
Jii OyJM TIpejicTaB/IeH]i OPUTIHAJIBHUME CTATTSIMHU,
OIJIsI/TaMU Ta JIEKIIAMU, KOPOTKUMU TIOBIIOMJIEH-
HAMHU, a TaKOXX IHIIUMH HAYKOBUMU TIPAISIMU.
CriBBigHOIIEHHST PI3HUX BU/IB MyOJIiKalliil 3MiHIO-
Bajioca 3 yacoM (Tadu. 1). Tak, yacTka opuriHaib-
HUX cTareil crovyaTky 3pocaa Bix 59,6% y mepion
i3 1996 o 2000 pik xo 75,5% y nepiox i3 2006 1o
2010 pik, micasg goro movasia CyTTEBO 3HUIKYBATH-
cst o 47,5% y nepiox i3 2021 mo 2025 pik. Cepen
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Puc. 1. Po3nogin nybnikauiii 3a pokamu.

lpumimka. 1 = cmammi, 2 — 02710u, 3 — nosidoMeHHA, 4 — iHwe, 5 —

Pazom.

Figure 1. Distribution of publications by years.

Note. 1 — articles, 2 — reviews, 3 — communications, 4 — other, 5 — total.

OPUTIHAJIBHUX CTaTel MOCTIHHO 3POCTAE YaCTKa 1Ty-
GuiiKalliil i3 KIIHIYHOI TeMaTHKK: SKIIO B Iepioj i3
1996 1o 2000 pik Bona cranoBusia 62,6%, To B mepi-

Ta6nuua 1. Po3nogin ny6nikauii 3a Bugamm

Table 1. Distribution of publications by types

o113 2021 1o 2025 poky 36imbimiacs 1o 87,2%. 3a
nepioJl aHasti3y BiAIIIOBiIHI MOKA3HUKU 3POCIN IS
oryaziB/nexniit (3 19,3% no 30,4%) i st inmmx
HayKoBUX Tipailb (3 4,2% mo 22,1%, B OCHOBHOMY
BHACJIJIOK BiIKPUTTSI TOJATKOBUX PyOPUK B OCTaH-
Hiit iepion). [[log0 KOpOTKUX MOBIIOMIIEHD, TO X
YyacTKa MOCTiiiHO 3HMKyBasiacd, a 3 2012 poxy my-
Gutikalio 6yJ10 IPU3YIIMHEHO.

3a pe3yJsbTaTaMy KiJbKICHOTO aHaJi3y 3’sco-
BAHO, 10 Malike MOJOBMHA BCiX MyOJiKariii y
JKypnani 3a xkuiniuauMu Hanpamamu (394 onunau-
11i, 44,4% Bi/ 3araibHOI KiJIbKOCTI ) CTOCYETBCS 1TPO-
6J1eM 1IyKpoBOro Jiabery (Hacamiepes 2-ro TUILy) i
noHay tperuna 3 Hux (141 ogunnig, 35,8%) — 6es-
HocepesiHbo MeTOIIB JikyBaHHs (Tadua. 2). Ha apy-
romy Mictii 3a KibKicTio (235 opunuiib, 26,4% Bij
3araJibHOI KiJibKoCTi) — myOsrikarii 3 mpobieM 3a-
XBOPIOBaHb IUTONOAIOHOI 3a/1031 3 MaiiKe piBHO-
MipHUM PO3IOALIOM Ha 3JI0SKICHY Ta Z0OPOSIKICHY
narosorifo. [1{o crocyersest matostorii pocty, 00MiHy

NN Bugu ny6nikauin Mepioan ny6nikauiii Pasom
Type of publications Publication periods Total
1996-2000 2001-2005 2006-2010 2011-2015 2016-2020 2021-2025
1 OpuriHanbHi CTaTTi, y TOMY Yncii: 99 108 120 149 136 86 698
Original papers, including: 59,6% 61,0% 75,5% 70,3% 61,5% 47,8% 62,6%
1.1 eKCnepuMeHTanbHi 37 29 38 24 22 1 161
experimental
1.2 KNiHIYHI 62 79 82 125 114 75 537
clinical
2 Ornagw i nekuir 32 32 25 47 68 55 259
Reviews and lectures 19,3% 18,1% 15,7% 22,2% 30,8% 30,5% 23,2%
3 KopOoTKi NOBIfOMAEHHA, Yy TOMY YKCAi: 28 29 8 2 0 0 67
Short communications, including: 16,9% 16,4% 5,0% 0,9% 0,0% 0,0% 6,0%
3.1 eKcnepumMeHTanbHi 10 6 5 1 0 0 22
experimental
32 KNIHIYHI 19 23 3 1 0 0 46
clinical
4 [Hwe 7 8 6 14 17 40 92
Other 4,2% 4,5% 3,8% 6,6% 7,7% 21,7% 8,2%
5 Pazom 166 177 159 212 221 181 1116
Total 100,0% 100,0% 100,0% 100,0% 100,0% 100,0% 100,0%

IIpumimra. Bidcomku éxasano 6i0 3azanvioi Kiivkocmi nyOriKauii 3a Koxrchuil nepiod i 3a 6ech uac.

Note. The percentage is indicated from the total number of publications for each period and for all time.
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PEYOBHH, HATHUPKOBHUX i CTATEBUX 3AJI03, TO 3araJIbHa
KiJbKicTh myOstikarriit craHoBmia 84 opunuii (9,4%
BiJl 3araJIbHOI KiJTbKOCTi), @ OCHOBHA yBara TpUIiJis-
JIacsl MATaHHSM JIIKYBaHHS. Y TJIOMY 6€310CcepeIHbo
MMATAHHA JIarHOCTUKU BUHECEHO B 3arosioBku 24,9%
yOJriKallii, a MuTaHHs JKyBaHHs — 47,5%.

Cepen mnyGuikalliii 3a eKCIepUMEHTATbHUMIM
HalpsIMKaMM OJIHAKOBI yacTku (Mailke 1o 4BepTi
BiJI 3arajibHOI KiJBKOCTi) CTAaHOBJISTH IyOJIiKaIlil
3 pesyJbTaTaMU JOCJTi/IPKEHb, SKi CTOCYIOThCS TIH-
TOMOIOHOI, T/ IITYHKOBOI Ta HAHUPKOBUX 3aJ103
(Tadu. 3).

Y 314 ny6aikamnisx (28,2% Bij 3araJbHOI Kijib-
KocCTi) 3a3Havdeno mo 1 aBropy, y 215 myOumikaiisx

Ta6nuusa 2. Po3nopin ny6nikauii 3a KNiHIYHAMM HanpaMamu

Table 2. Distribution of publications by clinical directions

(19,3%) — 1o 2, y 189 my6mikarisix (16,9%) — 1o 3,
y 158 ny6umikamisax (14,2%) — 1o 4, y 92 ny6ikarti-
ax (8,2%) — mo 5 i B 147 my6aikarisx (13,2%) — o
6 i Ginpime. ToOTO, Maiike TOOBUHY MyOTiKaIiil
(47,5% Biz 3arabHOI KiJTBKOCTI) HAIMCAHO OHUM
a6o gBoma aBropamu. Cepe/Hs KiJIbKiCTh aBTOPIB y
pykormuci craHoBumia 3,1.

Kpim criBpobitaukis [HeTUTYTY, aBTOpamMu abo
criBaBTOpamu 553 myOJriKalliil 3a3HaUYEHO CIIBPO-
6itHuKiB 179 iHmux ycranos abo opraxizaiiii, 18
3 sskux Maiu 10 i Gisbine my6uikaniii y JKyprasti
(tadu. 4). Menmie ny6uikariii moaHo criBpobiT-
HUKaMu JIHIIPOBCBKOTO JIEPKABHOTO MEIUYHOTO
yuiBepcurery MO3 Ykpainun» (9 mybumikariit), 1Y

NN 06’ekTn ny6nikaii Kinbkictb ny6nikauin Y Tomy umcni
Objects of publications Number of Including
publications AiarHocTuKa niKyBaHHA
diagnosis treatment
1 LlykpoBuii fiabeT, y Tomy umchi: 394 46 141
Diabetes mellitus, including: 44,4% 11,7% 35,8%
1.1 1-ro Tuny 91 8 37
type 1 8,8% 40,7%
1.2 2-ro Tny 159 13 50
type 2 8,2% 31,4%
2 Matonoris WUTONOAIGHOT 331031, y TOMY UMCA: 235 58 81
Thyroid pathology, including 26,4% 24,7% 34,5%
2.1 3/101KiCHa 100 28 36
malignant 28,0% 36,0%
2.2 n06poAKicHa 93 19 32
benign 20,4% 34,4%
3 [aTonoria HaoHMPKOBYX 33103 28 6 9
Adrenal pathology 3,1% 21,4% 32,1%
4 MaTonoria cTaTeBUX 3a103 27 3 8
Gonadal pathology 3,0% 11,1% 29,6%
5 Matonoria pocty 19 6 5
Disorders of growth 2,1% 31,6% 26,3%
6 MaTonoria 0bMiHy peyoBmH 10 1 4
Pathology of metabolism 1,1% 10,0% 40,0%
7 [HWa natonoria 77 28 17
Other pathology 8,7% 36,4% 22,1%
8 [Hwe 100 6 3
Other 11,2% 6,0% 3,0%
9 Pasom 890 222 423
Total 100,0% 24,9% 47,5%

Tpumimka. Y kononui «Kinekicme ny6nikayiti» 8idcomku 8Ka3aHo 8id 3a2anbHoi Kinbkocmi nybikayid, y KonoHKax «0iazHoCmuKa» ma «Jiiky8aHHs» - 8i0 Kinb-

Kocmi nybnikayidi i3 negHoi namosnoeil.

Note. In the column «Number of publications» the percentage is indicated from the total number of publications, in the columns «diagnosis» and «treatment» -

from the number of publications from a particular pathology.
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Tabnuua 3. Ponopin nybnikallii 3a ekcnepuMeHTanbHYMI HanpaMami

Table 3. Distribution of publications by experimental directions

NN 06’ekTn ny6nikauii OpuriHanbHi cTaTTi KopoTki noBigomneHHsA 3aranbHa KinbKicTb
Objects of publications Original articles Short communications Total number
1 [LlnTonopnibHa 3ano3a 36 6 42
The thyroid gland 22,6% 27,4% 23,2%
2 MpuLmTonoAi6Hi 3ano3n 4 0 4
The parathyroid glands 2,6% 0,0% 2,2%
3 MinwnyHKosa 3a103a 36 3 39
The pancreas 22,6% 13,6% 21,5%
4 HaaHvpKosi 3ano3u 36 7 43
The adrenal glands 22,6% 31,8% 23,8%
5 Cratesi 3an031 20 3 23
The gonads 12,6% 13,6% 12,7%
6 IHwe 27 3 30
Other 17,0% 13,6% 16,6%
7 Pazom 159 22 181
Total 100,0% 100,0% 100,0%
[pumimka. Biocomxku exkazaHo 8i0 3a2abHOI KileKocmi KoxHo20 8udy nybikauit.
Note. The percentage is indicated from the total number of each type of publication.
Ta6nuua 4. AKTUBHICTb IHCTUTYTY Ta iHLWIMX yCTaHOB 3a Ny6bnikaviamu 8 KypHani
Table 4. Activity of Institute and other institution by publications in Journal
NN YctaHoBM 3aranbHa y TOMyY unchi,
Institutions KinbKicTb CaMOCTINHUNX
Total number  including
independent ones
1 HauioHanbHuin meanunnii yHisepcueT imeri O.0. boromonbua MO3 Ykpainu 67 41
0.0. Bogomolets National Medical University of the Ministy of Health of Ukraine
2 LY «lHcTvTyT Nnpobnem eHaoKpuHHOT natonorii imeni B.A. Janunescbkoro HAMH Ykpainu» 60 41
SI«V. Danilevsky Institute for Endocrine Pathology Problems of the National Academy of Medical
Science of Ukraine»
3 HauioHanbHWit yHiBepCUTET OXOPOHK 340POB'A YkpaiH imeHi 1. LWynuka 35 17
PL. Shupyk National Healthcare University of Ukraine of the Ministy of Health of Ukraine
4 JIbBIBCbKMI HaLliOHaNbHW MeANYHIIA yHiBepcuTeT iMeHi JaHnna fannubkoro MO3 Ykpainu 27 25
Danylo Halytsky Lviv National Medical University of the Ministy of Health of Ukraine
5 LY «lHcTuTyT reponTonorii imeHi [1.9. YeboTtapboBa HAMH YkpaiHu» 24 14
SI«D.F. Chebotarev Institute of Gerontology of the National Academy of Medical Science of Ukraine»
6 XapkiBCbka MeanyHa akagemia nicnaamniomHoi oceitn MO3 YkpaiHu 21 9
Kharkiv Medical Academy of Postgraduate Education of the Ministy of Health of Ukraine
7 XapKIiBCbKMI HaLiOHaNbHUIA MeanyHWiA yHiBepcuteT MO3 YKpaiHu 17 14
Kharkiv National Medical University of the Ministy of Health of Ukraine
8 YKpalHCbKM HayKOBO-MPAKTAYHIY LIEHTP eHAOKPUHHOI Xipyprii, TpaHCnnaHTalii eHAOKPUHHIX 17 11
opraHis i TkaHnH MO3 YkpaiHu
Ukrainian Scientific and Practical Center of Endocrine Surgery, Transplantation of Endocrine Organs
and Tissues of the Ministy of Health of Ukraine
9 [loHeUbKmMin HauioHanbHNIA MeanuHui yHiBepcuteT MO3 Ykpainu 16 13
Donetsk National Medical University of the Ministy of Health of Ukraine
10 ByKOBUHCHKWIA AepaBHWiA MennuHmii yHisepcuteT MO3 Ykpaitn 16 8

Bukovinian State Medical University of the Ministy of Health of Ukraine
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IIpodosacenns mabruyi 4

NN YctaHoBM 3aranbHa y TOMy unchi,
Institutions KinbKicTb CaMOCTiNHUX
Total number  including
independent ones
11 LY «HauioHanbH1n HayKOBWI LIEHTP padialliiHOT MeANLMHW, remaTonorii Ta oHkonorii HAMH 16 2
YKpaiHu»
Sl «National Research Center for Radiation Medicine, Hematology and Oncology of the National
Academy of Medical Science of Ukraine»
12 IBaHO-DpaHKIBCbKNMI HALOHANBHUIA MeanyHWMIA yHIBepcuTeT MO3 YKpaiHu 15 9
Ivano-Frankivsk National Medical University of the Ministy of Health of Ukraine
13 [HcTuTyTy disionorii imeni O.0. boromonbua HAH YkpaiHu 15 8
0.0. Bogomoletz Institute of Physiology of the National Academy of Science of Ukraine
14 LY «IHCTUTYT OXOPOHU 300pOB'A AiTe Ta nianiTkie HAMH YkpaiHm» 14 10
Sl«Institute for Children and Adolescents Health Care of the National Academy of Medical Science
of Ukraine»
15 IHcTuTyT Gioximii imeni O.B. MannagiHa HAH Ykpaitn 13 2

O.V. Palladin Institute of Biochemistry of the National Academy of Science of Ukraine
16 LY «BceykpaiHCbKMIA LeHTP MaTeprHCTBa Ta ANTUHCTBa HAMH YkpaiHu» 12 5
SI«All-Ukrainian Center for Motherhood and Childhood of the National Academy of Medical

Science of Ukraine»

17 BIHHMLbKM HAauiOHANbHWIA MeanyHWiA yHiBepcuTeT imeri M.L Minporosa MO3 Ykpaikn 11 5
M.I. Pirogov Vinnytsya National Medical University of the Ministy of Health of Ukraine

18 TepHONINbCbKMI HaLiOHaNbHUI MeAryHUIA yHiBepcuTeT imeHi |A. fopbayescbkoro MO3 YkpaiHu 10 5
.Ya. Horbachevsky Ternopil National Medical University of the Ministy of Health of Ukraine
Bcboro 406 239
Total
LY «IHcTuTyT eHpokpuHonorii Ta 0bmiHy pedoBuH imeHi B.N. KomicapeHka HAMH Ykpaitin» 710 562

SI«V.P Komisarenko Institute of Endocrinology and Metabolism of the National Academy of

Medical Science of Ukraine»

lpumimxa. 1Y — depxasHa ycmarosa.

Note. S| - state institution.

«Harionanpuuii incrutyt paky HAMH Ykpaiau»
(7 ny6uikariit), BiHHUIBKOTO 06JIACHOTO KJIiHiY-
HOTO BMCOKOCIIEI[iaJli30BaHOTO €H/IOKPUHOJIOT Y-
Horo 11eHTpy MOJ3 Ykpainu, 1Y «IactutyT Heiipo-
xipyprii iMm. O.I1. Pomonanosa HAMH Yxpainns,
KuiBchbKMM MiCbKUM IEHTPOM €HIIOKPUHHOI Xipyp-
rii (o 6 myb6uikariiii), [HCTUTYTOM MOJIEKYJISIPHOT
6iosorii Ta renernkn HAH Ykpainu, KuiBchbkum
MICBKUM KJIHIYHUM €HIOKPUHOJIOTIYHUM IleH-
TpoM, KuiBchKuMii HalliOHAIBHUI yHIBEPCUTET iMe-
i Tapaca IlleBuenka, OmechbKUM HaIliOHAJTBHUM
MenyHUM yHiBepcutetoM MOJ3 Ykpainu ta 1Y
«Harionanmpuuii HaykoBui 11eHTp «IHCTUTYT Kap-
JIOJIOTil, KJIIHIYHOI Ta PereHepaTUBHOI MEJIUIMHU
imeni M./I. Crpaskecka HAMH VYxpainu» (1o 5
my6uikariit). I[Ile 11 ycranos abo opranisariii ma-
10Th 110 4 my6mikarii, 10 — mo 3, 28 — mo 21 102 —
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no 1. (Cyma my6Jrikaliiii BCix ycTaHOB TIEPEBHIIYE
3araJibHy KiJbKicTb 1my6Jikariii B JKyprasi BHaci-
JIOK CITiBAaBTOPCTBA).

Cuript BiI3HAYNTH, 110 ABTOPAMU ITUX Ty OTiKAITiif
OyJii Takok criBpoGiTHUKN 29 3apy6iKHUX ycTa-
HOB, 30kpema National Cancer Institure (Rockville,
MD, USA), National Institute for Public Health
and the Environmemt (Bilthoven, Netherlands) (1o
3my6aikartii); Columbia University (New York, NY,
USA), Atomic Bomb Diseases Institute of Nagasaki
University (Nagasaki, Japan), Federal University
of Sao Paulo (Sao Paulo, Brazil), Philipps University
(Marburg, Germany), University of North Caro-
lina at Charlotte (North Carolina, Charlotte,
USA), Perionampuuii giarnoctuynuii mentp (Au-
maru, Pecny6uika Kasaxcran) (o 2 my6Jikartii);
Bath University (Bath, UK), National Hospital



ISSN 1680-1466" ENDOKRYNOLOGIA" 2026, VOLUME 31, No. 2

Organization Nagasaki Medical Center (Nagasaki,
Japan), European Centre for Ecology and Health
Protection, World Health Organization (Rome,
Italy), Nowy Dwor Mazowiecki Medical Center
(Nowy Dwor Mazowiecki, Poland), European
Centre for Environmental Health, World Health
Organization (Copenhagen, Denmark), Hoechst
A.G. (Frankfurt-on-Main, Germany), Institute of
Parasitology and Biomedicine (Granada, Spain),
Johannes Gutenberg University (Mainz, Germany),
Karolinska  University Hospital (Huddinge,
Stockholm,  Sweden), Oakland  University
(Rochester, MI, USA), Romanian Telemedicine
Center (Bucharest, Romania), State University of
Medicine and Pharmacy <«Nicolae Testemitanu»
(Chisinau, Republic Moldova), Tehran University
of Medical Sciences (Tehran, Iran), University
of Georgia (Athens, Georgia, USA), University
School of Medical Sciences (Poznan, Poland), SK-
Telemed GmbH (Austria), Inctutyt Byxa, ropJa,

Tabnuua 5. AKTVBHICTb HayKOBLB IHCTTYTY 3a nybnikavismu 8 KypHani

Table 5. Activity of the scientists of Institute by publications in Journal

Hoca, IlenTp muronoaibHoi 3ano3u, «IIpoext Yop-
nobub> (Hoio-Mopk, CIIIA), TucrutyT miabera
yHiBepcutety Yam (¥Yam, Himeuunna), /lep:xaBauii
yHiBepcuteT Meauinan Ta (apmaritii im. H. Tec-
temutiany (Kumunis, Monzgosa), H/II kainiunoi
memuiman iM. MLA. TormuubGamesa (Baky, Asep-
Gaiijzkan), PeciyOikaHChbKUI — creliaaizoBaHuil
HAYKOBO-TIPAKTUYHUN MEJIMYHUN TIEHTP €HIOKPH-
HoJsiorii MO3 Pecny6utiku Y36ekucran (Tamkenr,
Pecny6utika Ys6ekucran) (1o 1 my6utikartii).

CuiBpobitaukn IHctuTyTy Oyiam aBTOpaMu
710 ny6uikariii, 3 skux 562 (79,2% Bij 3arajabHOI
KiJTbKOCTI) Hamucani camocriiino, a 148 (20,8%) —
y CIIiBaBTOPCTBI 3i CIIiBPOOITHUKAMU IHINX HAYKO-
BUX ycTaHOB abo opranizariiit. 38 cmiBpoOiTHUKIB
IucruryTy Oy aBropamu abo criBapropamu B 10
i Gizprire yGomikanisx (taba. ). 21 ocoba i Hamasri
[IPOJIOBIKYE IpalioBaT B [HCTUTYTI.

Kpim BKazanux HayKoBUX I1yOJIiKalliii, y mepio-
auuHuX HoMepax JKypHasry GyJ10 po3MilieHo:

NN HaykoBui OpwurinanbHi  Ornaguta  KopoTki IHwWi 3aranbHa y TOMy uncni,
Scientists CTaTTi nekuii noBigomneHHa  nyonikauii KiNbKiCTb CaMOCTINHUX
Original Reviews Short Other Total number including
papers and communications publications independent
lectures
1 Tponbko M.A. / Tronko M.D. 74 58 7 26 165 5
2 KossyH O.l. / Kovzun O.l. 43 25 4 9 81 1
3 Mywkapbos B.M. / Pushkarev V.M. 29 27 4 5 65 5
4 Cokonosa J1.K. / Sokolova LK. 22 26 1 3 52 4
5 Mactep LI1./ Pasteur L.P. 14 20 4 13 51 10
6 KpaBuerko B.I. / Kravchenko V.I. 32 6 0 2 40 0
7 KosaneHko A.€./ Kovalenko A.Ye. 21 14 2 2 39 0
8  Pubakos C/./Rybakov S.. 10 21 3 1 35 18
9 Neuyk H.I.\ Levchuk N.I. 23 8 1 2 34 2
10 Bonbuuosa O.B./ Bolshova O.V. 17 10 3 4 34 0
11 bonros M.IO. / Bolgov M.Yu. 22 6 0 5 33 1
12 3amortaesa ['A./ Zamotayeva G.A. 21 3 0 3 27 0
13 €dimoB A.C./Efimov AS. 16 6 3 1 26 1
14 borparosa T.l./Bogdanova T.l. 23 1 0 1 25 1
15 Typnab.b./GudaB.B. 15 8 0 2 25 1
16 Tkau CM./Tkach SM. 20 2 0 2 24 11
17 KsaueHiok A.M./ Kvachenyuk A.M. 15 7 0 1 23 3
18 KopnayoB B.B./ Korpachev V.V. 14 7 1 1 23 1
19 3iHnu OB./ Zinych O.V. 15 5 0 2 22 1
20 ManbKoBcbkuii b.M. / Mankovsky BM. 15 4 0 2 21 2
21 3ybkosa C.T./ Zubkova S.T. 19 0 1 0 20 0
22 Tepexosal.M./ Terekhova G.M. 18 0 0 2 20 0
23 Mikowa O.C./ Mikosha O.S. 15 1 3 0 19 0
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IIpodosacenns mabauyi 5

NN Haykosui OpuriHanbHi  Ornaguta  Kopotki IHWi 3aranbHa y TOMY Ynchi,
Scientists cTaTTi nekuii noBigomneHHa  ny6nikauii KiNnbKicTb CaMOCTIHNX
Original Reviews Short Other Total number including
papers and communications publications independent
lectures
24 Pesnikos O.I. / Reznikov O.G. 14 3 0 2 19 6
25 3ypHamkn J110. / Zurnadzhy L.Yu. 16 1 0 1 18 0
26 Bockobonnuk J1I./ Voskoboynyk LH. 16 1 0 0 17 8
27 Tynesatuii CB./ Gulevaty S.V. 14 2 0 1 17 0
28 MiwyHiHa TM./ Myshunina T.M. 16 0 0 0 16 2
29  3eniHcbka I'B./ Zelinska G.V. 13 2 0 1 16 6
30 Oniittnk B.A. / Olyinyk V.A. 1 3 0 2 16 2
31 Jlyuuupkuii €B. / Luchytsky Ye.V. 8 6 1 1 16 0
32 KowicapeHko |.B. / Komisarenko L.V. 12 0 1 1 14 0
33 Kosanbuyk A.B./Kovalchuk A.V. 10 1 0 3 14 1
34 Jlyunubkuid BE. / Luchytsky V.Ye. 9 4 0 1 14 3
35 KomicapeHko L. / Komisarenko LI. 6 7 0 0 13 0
36 KaniniveHko O.B./ Kalinichenko O.V. 12 0 0 0 12 0
37 Kanincoka J1M. / Kalinska L.M. 10 1 0 0 11 2
38  be3sgepxa TI1./Bezverha T.P. 7 3 0 0 10 0
1)marepianm  HayKOBO-TIPAaKTUYHOI  KoH(e- TUI Ta JIKyBaHHI HAWOIMbII TOMUPEHUX €H[0-
pentiii, mpucBsueHoi 80-pivydio  YKpaiHCHKOTO KPUHHUX 3aXBOpIOBaHb» (M. JIbBiB, 25-26 KOBTHs

H/IT dapmakoTepartii eHIOKPUHHUX 3aXBOPIOBAHb
(M. Xapkis, 17-19 mucronana 1999 poky) — 1999;
4(2):189-304;

2)marepiasiin | HAYyKOBO-TIPAaKTUUHOI KOH(EpeH-
11ii MOJIOJIUX BYEHUX, IPUCBSTUEHOT 95-Pivyio 3 THS
naposkenns akaj. B.I1. Komicapenka (M. Kuis, 30-
31 ciuns 2002 poxy) — 2002;7(1):101-49;

3)pimenna [lnenymy Acormialiii eHIOKPUHO-
soriB Yipainu (M. Kuis, 27 tpaBus 2005 poxy) —
2005;10(2):256-8;

4)MaTepiann HayKOBO-TIPAKTUYHOI KOH(epeH-
1i1 «20 pokiB micsst YopHOOMIbCHKOT KaTacTpodu»
(M. Kuis, 16 6epesnst 2006 poky) — 2006;11(1):
80-141;

5) Te3u HAyKOBO-TIPAKTUYHOI KOH(DepeHirii «Ak-
TyaJIbHI TUTAHHS IaTHOCTUKY Ta JIKYBaHHSA TUTS-
4oi eHZIOKpUHHOI TTaTosoriiy» (M. KuiB, 8-9 uepBus
2006 poxy) — 2006;11(2):249-70;

6) Te3n HayKOBO-TIPAKTUYHOT KOH(pepeHIrii «AK-
TyasbHi mpobaemu tupeoinosorii> (M. Kuis, 14-
15 sxoBTH 2010 poky) — 2010;15(2):313-55;

7) Te3n KoHGepeHIlii MOJIONX BUeHUX [HCTUTYTY
eHIOKpUHOJIOTIT Ta 00Miny peyoBuH im. B.IT. Kowmi-
caperka HAMH V¥Ykpainun (M. Kwuis, 17 mortoro
2011 poky) — 2011;16(1):114-124;

8)Marepiasii HAYKOBO-MPAKTUIHOI KOH(epeH-
1ii «HoBiTHI TexHosorii B fAiarHoCcTH, TTpOdiiak-
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2012 poky) — 2012;17(4):5-9;

9)resu koH(pepeHilii Mosoanx yuenux Y
«[HCTUTYT eHJOKPUHOJIOrT Ta OOMiIHY pEeYyOBHH
im. B.I1. Komicapeaka HAMH VYxpainu» (M. JIbBiB,
25 kBitHs 2013 poxy) — 2013;18(3):84-9.

B oxpemux HOMepax sKypHammy po3mileHo:

1) marepianu VI 3’131y eH/IOKPUHOJIOTIB YKpai-
1 (10 10-pivus HesanesxxkHocTi Ykpainn) (M. Kuis,
23-25 tpaBug 2001 poky) — 2001, T. 6, nogaTok;

2)marepianu VII 3’131y eHOKpUHOIOTIB YKpai-
Hu (o 100-pivus Bix ausa wapomkenHs B.11. Ko-
micapenka) (M. Kuis, 15-18 tpaBus 2007 poky) —
2007, T. 12, nonaTtox;

3)marepianu [ koHTpecy Acortiatlii eHI0OKPUHO-
JoriB Ykpainu (M. Kuis, 21-23 kit 2010 poky) —
2010, T. 15, nogarox;

4)marepianu [Ikonrpecy Acoriarii eHIOKPUHO-
JoriB Yipaiau (M. Kuis, 18-19 kBitHsa 2012 poxy) —
2012, T. 17, Ne 1, nonatox 1;

5)rtesu VIII 3"i3ay Acomiartii eHI0KPUHOIOTIB
Ykpainu (M. Kuis, 20-22 xotHa 2014 poky) —
2014, T. 19, Ne 4;

6) Te3an 10 HAyKOBO-MPAKTUYHOI KOH(bepeHIii
«IIpiopureTHi MpobIeMU eHIOKPUHHOI Xipyprii» —
2018, T. 23, Ne 1, nonatok 1;

7) «Taktuka jikyBaHHS Timepriikemii mpu Iry-
KpoBomy aiaberi 2-ro turmy, 2018» (KonceHcycha
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JIOIIOBiZIb AMeprKaHChKOI acolianii giabeTosoris
(ADA) i €sporieiicbkoi acorriariii 3 BUBYEHHS IIy-
kposoro giabery (EASD)) — 2020, T. 25, Ne 1, no-
natok 1;

8) «CoBpeMeHHbIE B3TJIJbl Ha TATOTEHETH-
YyecKue acleKThl ¥ CTPAaTeruu JiedeHus: OOJIbHBIX
caxapubiM auaberom ¢ COVID-19» — 2020, T. 25,
CITETIBUITYCK 2.

Ax momarok mo meprioro Homepa sKypHany 3a
2012-2016 poxm BumaBaBcs «/loBilHMK OCHOBHHX
MMOKA3HUKIB JIISJBHOCTI €HAOKPUHOJOTIYHOI CITYK-
6u Ykpainu».

Ax pesysprat, KypHas TigHO TNpeacTaBIeHUi
cepe/i clieliai3oBaHuX HayKOBUX BU/IAHb €HJIOKPH-
HOJIOTIYHOTO TPOMifio, SKi BUAAIOTHECI B YKpaiHi
(Tadum. 6):

o «KiriHiuHA €HJIOKPUHOJIOTIS Ta eHJOKPUHHA Xi-
pyprisi» (KEEX) (3acHoBuuk — /lepskaBHe Heko-
MepIliiiHe TIITPUEMCTBO «YKPATHCbKUI HAYKOBO-
MPAKTUYHUI TIEHTP €HJIOKPUHHOI Xipypril, TpaH-
CIJIAHTAITil eHIOKPUHHNX oprafiB i Tkanua MOJ3
Ykpainuy; Bugaserib — « TOB «BIT-A-I1OJI»);

o «MixkHapoaHUIl EHJOKPUHOJOTIYHUMN KypHAT»
(MEJK) (3acnoBHuKYN — BykoBuHCHKUIT fiep:KaB-
HUM MEIMYHUNA YHIBEPCUTET, TPOMAJISTHUH YKPai-
Hn — 3acaaBchkuii Ousexcanap IOpiitoBuy; BU-
JaBenb — « BugaBHnauii 1iMm 3acIaBCbKUiT» );

o «IIpobmemu enmokpuuHOi marosorii» (IIEIT)
(3acHoBHMKHN — HartionasbHa akazieMiss Meaud-
HUX HayK Ykpainu, /lepskaBHa ycranoBa «IH-
CTUTYT NMPo6JIeM eHIOKPUHHOI 1MaToJIorii iMeHi
B.A. lamunescokoro HAMH Ykpaiaus; Busa-
Bellb — Jlep:kaBHa ycranoBa «IHeTuTy T pobiiem
eHOKpuHHOI maroJiorii imeni B.A. /lanumnes-
cekoro HAMH Ykpainns);

o <«PemponykruBHa enpokpunosoris> (PE) (3a-
cHoBHuKN — /[lep:xaBHa ycranoBa <«Bceyxkpa-
iHCBKUUM TICHTP MaTepUHCTBA Ta JAUTUHCTBA
HAMH VYxpainuy, TOB «TPUJINCT»; Buga-
Betlb — TOB «TPUJINCTy»);

® <« YKpaiHCHKUU JKypHaJ JUTIYOI €HJOKPUHOJIO-
riiy (Y/K/IE) (3acHoBuuku — /lepsxkaBHa ycra-
HOBa «[HCTUTYT OXOPOHU 3/I0POB’A JIiTEN Ta Ti/I-
gitkiB HAMH VYxpaiaus, Bceceykpaincbka rpo-
MaJICbKa opramisariss «Acoriariss [uTSIux eH-
JMOKpuHOJOTIB YKpaiauy, [TIT «THITOJI JITM»;
Buzaselb — 111 «THITOJI JITM»).

3 2022 poxy KypHas M0IyInBCsS 10 HAYKOBUX
BUJ/IaHb, SKi 1HJAEKCYIOTbCS B HayKOMETPUYHIN pe-
(dbeparuBHiil 6a3i TaHIX HAYKOBUX IIUTYBaHb Scopus
BugaBHuyoi Kopriopaitii Elsevier (Ta6u. 7).

Ha xamp, Ha caiiTi Scopus 3 HEBIJOMUX TPUYNH
BiJICYTHI MOKA3HWKM IUTYBAHHS TA iX PEUTUHT /1T
MEJK 3a 2019-2022 poku.

Tabnuua 7. XapakTepucTika HaykoB1x BUAaHb eHAOKPUHONOMUHOMO NPodinio, AKi iHAEKCYIOTbCA B HAyKOMeTpUYHil 6a3i Scopus [3, 18-20].

Table 7. Characteristics of scientific editions in the endocrinological profile that are indexed in the scientometric databases of Scopus [3, 18-20].

MokasHuKkn Kypnan MEX nen PE

Indicators Journal JE PEP RE

Pik peecTpauii B Scopus 2022 2019 2018 2019

Year of registration in Scopus

lneHTVdiKkaTOp BMXiAHOO 3anucy 21101176854 21101152585 21100860142 21100903867

Source record ID

KinbKicTb iHAeKcoBaHmx nybnikalin (pik)

Number of indexed publications (year)
2018 - - 44 -
2019 - 103 70 72
2020 - 112 72 61
2021 - 96 69 125
2022 29 74 52 48
2023 33 100 45 50
2024 42 94 44 50
2025 39 134 36 46
2026 10 38 9 13
BCbOro 153 751 441 465
total
cepefHe 30,6 93,9 49,0 58,1
average
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IIpodosacenns mabauyi 7

MoKasHukn KypHan MEX nen PE
Indicators Journal JE PEP RE
LinTyBaHHA gokymeHTie y 2025 pou, % 43 39 27 36

Document citations 2025, %
MoKa3HMK UNTyBaHHA (pik)
CiteScore (year)

2018 - - ,0(0/33)
2019 - N/A* ,0 (3/95) 0,1(10/67)
2020 - N/A ,1(16/132) 0,1(18/131)
2021 - N/A 2 (61/254) 0,2 (51/257)
2022 - N/A .3 (84/262) 3 (98/292)
2023 0,6 (37/62) 0,5 (190/361) ,5(111/238) ,5(150/282)
2024 0,6 (61/104) 0,8 (268/349) 5 (96/210) .7 (187/272)
2025 0,9 (127/143) 1,0 (407/389) 6 (101/177) 0,7 (140/192)
PertuHr xyprany SCimago 3a 2025 pik 0,138 0,145 OJ 19 0,134
SCImago Journal Rank (SJR) 2025
Keaptuib Q4 Q4 Q4 Q4
Quartile
IHpekc Xipla 4 9 7 7
H-Index
HopmanizoBaHwii BNVB axepena 0,215 0,273 0,102 0,156
Ha cTaTTio 3a 2025 pik
Source Normalized Impact per Paper (SNIP) 2025
BincTexeHHaA NokasHyKa UMTyBaHHA 3a 2026 pik 0,9 (110/124) 0,9 (316/355) 0,5(73/134) 0,6 (88/157)
CiteScoreTracker 2026
PelTHI NOKa3HWKa UMTYBaHHA (pik)**
CiteScore rank (year)**
2018 - - 118 (0N A
4/2 5(0") B
2019 - N/A 118/118 (0™ A
215/217 (1B 202/217 (77 B
2020 - N/A 117 2M) A
205/2 9(6") B 204/219 (7" B
2021 - N/A 119/122 (2”d)
206/227 (on 208/227 (8" B
2022 - N/A (2”‘*)
3/232 (8" B 11/232 (9" B
2023 120/128 (6™) A 121/128 (51) A 124/128 (3'9) A
218/244 (10™) B 214/244 (127 B
2024 122/130 (6") A 120/130 (8" A 123/130 (5™) A
219/247 (11 B 11/247 (141) B
2025 122/132 (7™ A 119/132 (101) A 124/132 (6™) A
219/250 (12" B 211/250 (15M B

[IpUMIMKa: NOKA3HUK YUMY8AHHA — CepedHA KiflbKicme YUmyeaHs 3 4Yomupu KaneHOapHUX POKU, OMPUMAHUX HA KOXHy Ny6Aikayito 8 XypHani npo-
MA2OM MUX Camux YomupbOXx PoKis (kinbkicme yumyears 3a 2022-2025 poku/kinvkicme nybnikauit 3a 2022-2025 poku); pelimute xypHany SClmago —
38aXKeHA KINbKICMb yumam, OmpUMAaHUX XypHAnoMm (3anexums gio eanysi 3HaHL ma NpecmuxHoCmi nepioduYHo20 8UOAHHS, AKke YUMYE), HOPMAni3o-
8aHUll 8N/1UB OXepesia Ha CMAammio — KinbKicme (akmuyHo 0ompuMaHux yumam npomu 04ikyeaHoi Kinekocmi YumyaaHs 8i0n0gioHoI 2as1y3i 3HaHb,
8i0CmexeHHs NOKA3HUKA UUMYBAHHA — eqekmuBHICMb XypHAsy 3a NOMOYHUU pik (pO3pAaX08YEMbCA MAK Camo, AK | NOKA3HUK YUMYBAHHSH, OHOBITIO-
EMbLCA WOMICAYA) (KinbKiCmb YUMyeaHs Ha NOMoYHy 0amy/Kinekicme nyonikayid Ha nomoyHy 0amy); pelimuHe NOKA3HUKA YUmyeaHHsa — petimuHe
XYPHATY NOPIBHAHO 3 IHWUMU XyYPHANamu Yiel x npedmemHoi 061acmi; npoyeHmu s — 8{0HOCHe NOMOXEHHA XYPHAIY y C80IU 2a/1y3i 3HAH®.

— N/A = HedocmynHo,; ND — Hemae daHux; ** — npedmemua obnacmes i kamezopia: A — 6ioximis, 2eHemuKa i MoneKynapHa 6ion02ia: eHOOKPUHOMO2IA;
B — meduyuHa: eHookpuHonozia, diabem i 06MiH pe4o8UH.
Note: CiteScore — the average citations over four calendar years received per document published in the journal during those same four years (number
of citations for 2022-2025/number of publications for 2022-2025); SIR (SCImago Journal Rank) — weighted citations received by the journal (depends on
subject field and prestige of the citing periodical); SNIP (Source Normalized Impact per Paper) — actual citations received relative to citations expected for
the periodical subject field; CiteScoreTracker — current indication of the journal’s performance (calculated in the same way as CiteScore, updated every
month) (number of citations to date/number of publications to date), CiteScore rating — the journal’s rating among other journals in the same subject
area, percentile — relative standing of a journal in its subject field.

— N/A = not available; ND — no data; ** — subject area and category: A biochemistry, genetics and molecular biology: endocrinology, B medicine:
endocrinology, diabetes and metabolism.
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Takosx BapTO BiAMITUTH, 1110 B yCiX KypHasax
BiICyTHIiT iMITaKkT-(hakTop — KiIto4oBuil Gibaiome-
TPUYHUN TTOKA3HMK, KU BigoOpakae cepemHio
KiJIbKICTh IIUTYBaHb, OTPUMAHUX Y TTIEBHOMY POIIi 32
CTATTSIMU, OTYOTIKOBAHUMU B SKypHAJIi TIPOTSITOM
HOIepPeHIX IBOX POKIiB, 1 KMl MOPIYHO MyOITiKy-
erbest Clarivate Analytics, mizposzaisziom 6purato-
aMePUKAHCHhKOI I1yO/UHOI aHAJITUYHOI KOMIIAaHil
Clarivate Plc, sika kepye 6asamut jaHux Ta iHbOp-
MaIliiHUMM CUCTEMaMU, a TaKOX HAJA€ KOMILJIEKC
nocJIyT y ranysi 6i6iomeTpii Ta HaykoMeTpii [21].
KepiBHUIITBY IUX JKypHAJiB BapTO TOLyMaTH PO
iHzeKcaiio B pedepaTuBHiil 6asi JaHUX HAYKOBUX
nyOmikariit Web of Science Core Collection.

Jly1 KOpeKTHOTO TIOPIBHSHHS HAYKOBUX BUJIAHD
€HJIOKPUHOJIOTIYHOTO TTPOMIIO, SIKi THAEKCYIOThCS
B HayKOMeTpHYHill 6a3i Scopus, My po3paxyBajiu
HOPMQJIi30BaHUI TIOKAa3HUK IUTYBaHHS (aHAJIOT
iMmakT-(hakTopa, AKUil TTOKa3y€e cepeiHio KiIbKiCTh
IUTYBaHb, OTPUMAHUX CTATTSIMU JKyPHAJY 32 OCTaH-
Hi 4 POKM) 3aJIeKHO Bijl POKY iHzeKcartlii (puc. 2).
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Puc. 2. HopmanizoBaHuii NOKa3HUK LIMTYBAaHHA HayKOBWX BUAAHb €H-
JOKpUHONOriuHoro Npodinto, AKi IHAEKCYIOTbCA B HAayKOMETPUUHIN 6a3i
Scopus.

lpumimea. 1—KypHan, 2—MEX, 3 —[1El, 4 - PE.

Figure 2.Normalized CiteScore of scientific editions in the endocrinological
profile that are indexed in the scientometric databases of Scopus.

Note. 1 —Journal, 2 - lJE, 3 — PEP 4 - RE.

1116 HaykoBuX Tpailb, omybsikoBanux B JKyp-
Hasi nporgarom 30 pOKiB, CBi4aThb TMPO BUCOKY
nyOJIiKaiiiHy aKTUBHICTH BujaHHs. I[lompu Te,
mo JKypHan norpanus y 6asy maHux Scopus Ha
3-4 pokwu mi3HilTe 32 iHIT yKPaiHChKi BUJAHHS €H-
JIOKPUHOJIOTIYHOTO TPOGisio, BiH 0pady MMOKa3aB
HaUBUIIUM pe3yJIBTAT 3T1IHO 3 HOPMAJIi30BaHUM I10-
Ka3HUKOM IUTYBaHHS (1B. puc. 2). 3apa3 sKypHanu
3aiiMa€ TepIry MO3UIII0 MO BiZICOTKY IUTYBAaHHS Y
2025 porii Ta 1pyri MO3UIIT — 3TiZIHO 3 PEUTUHTOM

skyprasny SCImago 3a 2025 pik i BiZicTesKeHHSIM T10-
KasHuKa 1uTyBaHHs 3a 2026 pik (aus. Tab. 7), mo
CBITYMTH TIPO MOTO BUCOKUH MMTOTOYHUH TIOTEHITia.

BucHoBku

1. Kypuan nigrpumye crabinbHy mybikamiiHy
aKTUBHICTb TPOTSATOM 30 POKiB.

2. JKypnau 3aiimMae ojiHe 3 IPOBIIHUX MiCIb ce-
pezl creniai3oBaHNX HAyKOBUX BUJIAHb €HIOKDPU-
HOJIOTIYHOTO TTPOiTIO, SKi BUAAIOTHCS B YKpaiHi.

3. HopmastizoBanuii MoKa3HUK 1IUTYBAaHHS HaYy-
KOMeTPUYHOI pedepaTUBHOI Oa3u JaHUX HAYKOBUX
UTYBaHb Scopus BUAaBHIYOI Kopropartii Elsevier
CBIIYUTH MPO BUCOKUI MMOTOUHUN TTOTeHITian sKyp-
HaJTYy.

Crnucok BUKOPHCTAaHO1 JIiTepaTypHu

1. MinictepcTBo ocBiti i Haykn Yipainu. Haxas «IIpo saTBepmkennsa
pimennb Arecrariitnoi xoserii Minictepctay Bix 02.07.2020 poxy
Ne 886 [Inrepner]. Kuis; 2020 [unTosauno 20.01.2026]. Jocrymnno:
https://mon.gov.ua/ua/npa/pro-zatverdzhennya-rishen-atestaci-
jnoyi-kolegiyi-ministerstva-vid-2-lipnya-2020-roku (Ministry of
Health of Ukraine. Order from 02.07.2020 N 886 «On approval
of decisions of the Certification Board of the Ministry» [Inter-
net]. Kyiv, 2020 [cited 2026 Jan 20]. Available from: https://mon.
gov.ua/ua/npa/pro-zatverdzhennya-rishen-atestacijnoyi-kolegi-
yi-ministerstva-vid-2-lipnya-2020-roku. Ukrainian).

2. Minicrepcrso ocBitn i nayxku Yxpainu. Haxaz «IIpo 3atBeppkenus
pimenb Arecrariitnoi xoserii Minictepcta» Bin 24.09.2020 poxy
Ne 1188 [Intepuer]. Kuis; 2020 [muroBano 20.01.2026]. Jocrynno:
https://mon.gov.ua/ua/npa/pro-zatverdzhennya-rishen-atestaci-
jnoyi-kolegiyi-ministerstva-vid-24-veresnya-2020-roku (Ministry
of Health of Ukraine. Order from 24.09.2020 N 1188 «On approval
of decisions of the Certification Board of the Ministry» [Inter-
net]. Kyiv, 2020 [cited 2026 Jan 20]. Available from: https://mon.
gov.ua/ua/npa/pro-zatverdzhennya-rishen-atestacijnoyi-kolegi-
yi-ministerstva-vid-24-veresnya-2020-roku. Ukrainian).

3. Scopus Preview. Endokrynologia [Internet]. [Cited 2026 Jun 09].
Available from: https://www.scopus.com/sourceid/21101176854.

4. MinictepceTBo ocBiTi i Haykn Ykpainn. Haxas «IIpo saTBepmkennsa
pimenb Arecramiiinoi xoserii MinicteperBar Bix 20.12.2023
poky Ne 1543 [Imrepmer|. Kuis; 2023 [umroBano 20.01.2026].
Jloctymuo:  https://mon.gov.ua/static-objects/mon/sites/1/ates-
tatsiya-kadriv-vyshchoi-kvalifikatisii/2023,/12,/20/Per.fakh.vid.
dlya.publ.rez.dosl.na.zdob.stup.DN-KN-DF-26.06.2024.pdf (Min-
istry of Health of Ukraine. Order from 20.12.2023 N 1543 «On ap-
proval of decisions of the Certification Board of the Ministry»
[Internet]. Kyiv, 2023 [cited 2026 Jan 20]. Available from: https://
mon.gov.ua/static-objects/mon/sites/1/atestatsiya-kadriv-vysh-
choi-kvalifikatisii/2023,/12/20/Per.fakh.vid.dlya.publ.rez.dosl.
na.zdob.stup.DN-KN-DF-26.06.2024.pdf. Ukrainian).

5. Bupasmmumit xim Meakuura. Engokpunosoris  [Inrepmer].
[murosano 11.04.2026]. Hocrymuo: https://endokrynologia.com.
ua,/ (Publishing House Medkniga. Endokrynologia [Internet]. [Cit-
ed 2026 Apr 11]. Available from: https://endokrynologia.com.ua/).

6. JlepxaBHa ycTaHOBA «[HCTUTYT €HZOKPHHOJIOTII Ta 0OMIHY PEYOBHH
iMm. B.II. Kowmicapenka HAMH VYxpainu». Ewumoxpunomoris
[Imreprer]. [mmroBano 11.04.2026]. Hocrymuo: http://www.iem.
net.ua/for-specialists/magazine/ (SI «V.P. Komisarenko Institute
of Endocrinology and Metabolism of the National Academy of
Medical Science of Ukraine». Endokrynologia [Internet]. [Cited
2026 Apr 11]. Available from: http://www.iem.net.ua/for-special-
ists/magazine/).
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Crossref. Endokrynologia. [Internet]. [Cited 2026 Apr 11]. Availa-
ble from: https://search.crossref.org/?from_ui=yes&q=Endokryn-
ologia.

Hamionanpia 6ibmioreka Yikpainm imeni B.I. Bepuaacbkoro.
Enpoxpunosoria [Inrepuer]. [Hurosano 11.04.2026]. JocrynHo:
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Bibliometric analysis of scientific publications
in journal «Endokrynologia» for 30 years

I.P. Pasteur
State Institution «V.P. Komisarenko Institute of Endocrinology and
Metabolism of the National Academy of Medical Science of Ukraine»

Abstract. Bibliometric analysis of bibliographic characteristics of pub-
lications in a scientific periodical allows us to identify trends and pat-
terns, as well as give them a qualitative assessment. The aim is to con-
duct a bibliometric analysis of scientific publications in the scientific
medical journal «Endokrynologia» (Journal) (ISSN 1680-1466 (print),
2524-0439 (online), founder - State Institution «V.P. Komisarenko In-
stitute of Endocrinology and Metabolism of the National Academy of
Medical Science of Ukraine» (Institute)). Material and methods. The
object of the study was all the issues of the Journal for the years 1996-
2020, and the subject of research is the titles of rubrics and scientific
publications, as well as (selectively) scientific publications or abstracts
to them. Methods of research — selection, bibliographic description,
grouping and systematic content analysis of scientific publications
in the Journal. Results. The Journal published 1116 scientific works:
original articles, reviews and lectures, short messages, etc. The larg-
est number of articles was published in 2012 (54 titles) and 2013 (50
titles) years. Most of the publications are original articles (62.5% of the
total). The ratio between publications in experimental and clinical ar-
eas is 1:6. The largest number of publications on clinical topics is de-
voted to diabetes mellitus (44.4% of the total) and thyroid pathology
(26.4%); 40.1% of them are directly devoted to treatment methods. The
ratio between publications on diagnostics and treatment is almost 1:2.
In general, the issue of diagnosis was directly addressed in the ti-
tles of 24.9% publications, and the problem of treatment — in the
titles of 47.5% publications. Also a large number of publications
on experimental topics was devoted to the adrenal glands (23.8%
of the total), thyroid (23.2%) and pancreas (21.5%). One author is
mentioned in 314 publications (28.2% of the total number), two -
in 215 publications (19.3%), three — in 189 publications (16.9%), four —in
158 publications 14.2%) — 4, five — in 92 publications (8.2%) and six or
more —in 147 publications (13.2%). The authors of 553 publications of
Journal were researchers from 179 other institutions or organizations,
18 of which had more than 10 publications. The authors of 710 publi-
cations were the researchers of Institute; 38 scientists were authors of

10 or more publications. Since 2022, the Journal has been indexed in
the scientometric abstract database of scientific citations Scopus of the
Elsevier publishing corporation. By order of the Ministry of Education
and Science of Ukraine dated December 20, 2023 No. 1543, the Journal
is included in category «A» of the List of scientific professional publica-
tions of Ukraine in medical (222) and biological (091) specialties. Data
from 6 specialized scientific publications of the endocrinological profile
published in Ukraine are presented, as well as scientometric indicators
of 4 of them, which are indexed in the Scopus database. Conclusions.
The Journal has maintained stable publication activity for 30 years and
occupies one of the leading positions among specialized scientific
publications in the endocrinology field published in Ukraine. The nor-
malized CiteScore of the scientometric abstract database of scientific
citations Scopus indicates the high current potential of the Journal.
Key words: journal <Endokrynologia», scientific publication, bibliomet-
ric analysis.
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Pewiensia
Ha moHorpadito Alexander Reznikov

«Developmental Programming of Neuroendocrine
and Behavioral Pathologies» (2026)

Momnorpadis PesnikoBa Ougekcanapa [puro-
poBHWYa, J-pa Mei. Hayk, npod., ui.-kop. HAH
Ykpainn, akag. HAMH Ykpainu, 3aBigyBaua Bij-
My eHJOKPUHOJIOTIT PenpoAyKIlil Ta ajarTairii
JIY «IHcTuTyT €HIOKpUHOJIOTI Ta 00MiHY pedo-
BuH iMm. B.II. Komicapenka HAMH V¥Yxkpaiauns,
HPUCBsYEHA HAA3BUYAIHO aKTyalbHiil IpobieMi
cydyacHoi 6ioMeMIIMHI — POJIi PaHHBOTO IepPUHa-
TaJIbHOTO, HEWPOEHJOKPUHHOIO Ta elireHeTud-
HOTO TIpOrpamMyBaHHA y (GOpMyBaHHI XPOHIYHOI
natoJorii gopocsioro Biky. 1i akTyambHicTb Bu-
3HAYAETbCS THUM, 1[0 3alPOIIOHOBAHA ABTOPOM
KOHIIEIIisl /103BOJISIE IHTErpyBaTH B €IMHY 1aTO-
reHeTUYHY paMKy HU3KY 3aXBOPIOBaHb i CUH/IPO-
MiB, SIKi TPaJMIIHHO PO3IJSJAJINC 130JbOBAHO:
OKUPIHHS, IyKPOBUH Aiaber 2-T0 THILY, iHCYJIi-
HOPE3UCTEHTHICTh, apTepiajibHy TillepTeHsiio,
CeplLeBO-CY/IMHHI  YCKJIQJIHEHHS, IOpYHIeHHS
CTpec-peakTUBHOCTI, TTOBEIIHKOBI PO3Ja/i1, a Ta-
KO pi3Hi (hopMU PenpoAYKTUBHOI AUCHYHKIIIT,
BKJIIOYAIOYN QHOBYJIAIIIO, CUHIPOM MOJIKICTO3-
HUX SI€YHUKIB, TIO(EpTUIbHICTb Yy YOJIOBIKIB i
MIPUCKOPEHE PENPOJYKTUBHE CTAPiHHA.

Y po6oTi nepeKoHANBO MOKa3aHo, 1o I[i cTa-
HU MOKYTh MaTH CHiJIbHE MOXO/[KEHHSI — TOpY-
MIEHHS <«HAJAITYyBaHHSA» HEHPOEHIOKPUHHUX
PEryJsaTOPHUX CUCTEM y KPUTHUYHI 1epiojiu po3-
BUTKY ITi/l BIJTUBOM TOPMOHAJbHUX, CTPECOBUX,
HYTPUTUBHUX, (HapMaKOJOTIUHUX Ta €KOJOTid-
HUX YNHHUKIB. /[T MeTaboIiYHUX 3aXBOPIOBAHb
TaKa KOHIIEIIIis 1a€ TPUHIIMIIOBO HOBE TTOSICHEH-
HS IXHBOTO TMOXO/KEHHH, 3MINIyIOUYN aKIeHT 3
BUKJTIOYHO MTOCTHATAJbHUX (PAKTOPIiB HA aHTeHa-
TaJIbHI MeXaHi3Mu (GOPMYyBaHHSI PU3UKY, 1110 Biji-
KPUBA€E IMepPCIeKTUBU PaHHbOI, Ile BHYTPilIHbO-
yTpobHOI mpodimaktuku. us penpoayKTuBHOIL
MaTOJIOTi1 BOHA JI03BOJISIE€ PO3TJISAATH TOPYIIIEH-
Hg GepTUNBHOCTI K HACJIIOK 3MiH TOPMOHAJIb-
HOTO cepe/loBUINA IJI0/Ia, & He JIuIle SIK Pe3yJib-
TAT TOJAJBIINX EHIOKPUHHUX 3CYBIB, 10 Mae
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BaKJIMBI HACJIIIKU JIJISI aKyIIIepCTBa Ta PENpPoIyK-
TUBHOI MEIUTIUHU. Y KOHTEKCTI HEMPOIICUXITHUX
i TTOBEIIHKOBUX PO3JIa/liB KOHIIEIIIisl TTpoTrpamy-
BaHHsI BUCTYIIA€ SIK TTATOT€HETUYHUN MiCT MisK Oi-
OJIOTI€I0 PO3BUTKY Ta KJIIHIYHOIO HEHPOEHTOKPH-
HOJIOTI€10, 103BOJISAIOYN TTOACHUTHU JIOBrOTPUBAJIi
3MiHU CTpeC-PeakKTUBHOCTI, eMOIIHOI peryJisllii,
Xap4yoBOi MOBEIHKN Ta KOTHITUBHUX (DYHKITIT.

Metomonoriauno  mMoHoTpadisi  BUPI3HAETD-
Cs BUCOKMUM piBHEM y3araJbHEHHSI Ta BOJHOYAC
4iTKOI0 eKCIIepuMeHTaIbHOI 6a3010. ABTOD BU-
KOPHUCTOBYE KOMILJIEKC B3aEMOJIONTOBHIOIOUNX
Mo/leJsiel, KOJKHA 3 SIKUX BiZITBOPIOE OKPEMUN THUTL
IIepPUHATAJBHOIO BIJIMBY: HEOHATajlbHA aHJPO-
TeHi3aliss caMOK SK MOJIeJIb TilepaHgporeHHOro
MIporpaMyBaHHs, HEOHATAJbHA KACTPaIlisl CaMIliB
SK MOJIeJib 1eilUTy aHAPOTEHHOTO OpraHi3alliii-
HOTO e eKTy, MpeHaTaJbHu# CTpec i3 XPOHITHOIO
iMMOGiIi3aIi€l0 BariTHUX TBAPUH, MOJIEJI TJII0KO-
KOPTUKOIZTHOTO BILJIUBY, a TaKOK €KCIO3UIisl /10
dapMaKkoJOTiYHNUX areHTiB 1 €HJOKPUHHUX W3-
panrtopiB. Baxkauso, 1o 11i Moesi MaloTh HaJIexK-
Hy 6i0JIOTIYHY BasliIHICTh, OCKIJIbKM BPaXOBYIOTh
BUgocTennGiuni «BikHA» Yy TJAMBOCTI: I/ TPU3Y-
HiB IIe MMi3HA recTallisg Ta paHHIN TOCTHATAJIbHUN
nepiof, mo (hYHKIIIOHAJBHO BiZIMOBiIa€ cepeinHi
recrarii B JoaquHu. Takuit miaxiz 103BOJSIE KO-
PEKTHO iHTepIpeTyBaTh OTPUMaHI /1aHi B KOHTEK-
CTi JIO/ICHKOT TTaTOJOT1i.

[lopsim 3 ekcliepuMeHTaJIbHUMM pe3yJibra-
tTamu, y MoHorpadii 3asyueHo 3HauHMil 06CsAT
KJIHIYHUX 1 emi/IeMiOJIOTIYHUX CIIOCTEPEeKEHD,
30KpeMa KJIaCWYHi [OCJTiJPKEeHHs, SKi TIpoje-
MOHCTPYBaJIi 3B’SI30K MiK Macoio Tijla TIpA Ha-
POJIKEHHI Ta PU3UKOM PO3BUTKY MeTabOJIuHUX
i cepiieBO-Cy/IMHHUX 3aXBOPIOBAHb Y /IOPOCJIOMY
Billi, a TaKOX JlaHi PO BIJIMB MATEPUHCHKOTO
cTpecy, TOPMOHAJIbHUX MOPYIIEHDb 1 MeIMKaMeH-
TO3HUX (DAKTOPIB ITijl Yac BariTHOCTI Ha 3/J0POB’s
noroMcTBa. TakuM 4YuMHOM, Po6OTa BiANOBiZaE
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KJIIOYOBUM TNPUHIIUIIAM TPAHCJAAIIINHOI MeauIn-
HU: TOETHYE MXIJT «BiJl eKCTIEPUMEHTY /10 KJIiHi-
KU» 31 «<3BOPOTHOIO TPAHCIAIIEIO», KOJIW KJIIHITHI
CIIOCTEPEKEHHS CTAITh OCHOBOIO JIJId eKCIepu-
MEHTaJIbHOIO MOJIeJIIOBAHHS, 1 BOJIHOYAC MA€ YiT-
Ky TpOMITaKTUIHY CIPSIMOBAHICTh, OPIEHTOBAHY
Ha 3a106iraHHs 3aXBOPIOBAHHIM Yepe3 KOHTPOJIb
aHTeHATAJbHUX (HAKTOPIB PUIUKY.

HaykoBe 3nauennst Mmonorpadii mosdrae B mo-
rinbJIeHOMY PO3BUTKY KOHIIETIIii HePOEHIOKPUH-
HOTO IPOTPaMyBaHHS K I1POIlecy JTOBrOTPUBAJIOTO
«IMIIPUHTUHTY» PETYJISITOPHUX CUCTEM OPTaHi3My B
KPUTHUYHI TIEPI0/I1 OHTOTEHE3Y. ABTOP ITEPEKOHTINBO
JIEMOHCTPYE, 10 PaHHI BIJIUBU MOKYTb 3MiHIOBATH
€KCITPecito perenTopiB, YyTAUBICTb IO TOPMOHIB i
HepoMeiaTopiB, a TAaKOK (DYHKIIOHAIBHY aKTUB-
HICTD KJIIOYOBUX HEWPOEHJOKPUHHUX OCeil, HacaM-
nepep  TinmorasaMo-TrinodizapHO-HATHUPHUKOBOI
Ta rinoramamo-rinodizapao-ronaanoi. OcobinBa
yBara mpHjijieHa PoJi MepuHaTaIbHUX (haKTOPIiB
— AQHJIPOTEHIB, TTIOKOKOPTUKOIIB, HyTPUTUBHOTO
crarycy, (hapMaKOJIOTIYHUX areHTiB i KceHobioTh-
KiB — K TPUTEPIB CTINKNX (PYHKITIOHATbHUX 3MiH.
Y poboTi IeTaIbHO PO3TJISTHYTO YYaCTh MIHPOKOTO
criekTpa GiOpery/IsATopiB, BKIIOUAIOYM CTaTeBi cTe-
poiu, TIIOKOKOPTUKOIIN, IHCYTiH, KaTeX0JaMiHH,
CepoTOoHIH, odaMiH, alleTUIIXOJIiH, OTIOIHI TTIETITH-
JI1, Ba3OIPeCHH, OKCUTOILMH, MeJIATOHIH, JIeITHH i
HeliporenTu Y, 10 03BoJige chOPMYBATH TiTiCHE
YABJICHHS TPO HEWPOXIMiUHI MEXaHi3MU IIPOrpamy-
Banus. [lokazano, 110 TOPyUIeHHS IUX MEXaHi3MiB
MOKYTb MPU3BOAUTH /10 TMIMPOKOTO CIEKTPa Bijl-
najieHnx e@eKTiB, 30KpeMa 3MiH CTaTeBOl Ta Co-
1iaJbHOI TIOBEMIHKH, MiABUIIEHO] ab0o 3HUKEeHOi
CTpec-peakTUBHOCTI, arpeCcUBHOCTI, KOTHITUBHUX
HOPYIIeHb, a TaKOXK [0 PO3BUTKY MeTabOJIuHIX
PO3J1aJ1iB, BKJIIOYAIOYW TIOPYIIEHHSI TOJIEPAHTHOC-
Ti /10 TJIOKO3W Ta CXUJIBHICTH IO TIMEPTJIiKeMil.
Y KOHTEKCTI penpopyKTUBHOI CUCTEMH OITMCAHO
opMyBaHHSI aHOBYJIALI, ITOJIKICTO3HONOAIOHMX
3MiH SIEYHUKIB, MOPYIIEHb NUKIIYHOCTI Ta Tilo-
(hepTUIBHOCTI, a TAKOXK 3MiH CTaTe€BOI TOBEIIHKHU
Ta PENPOAYKTUBHOTO CTapiHHA. TakuM YMHOM, PO-
60Ta CYyTTEBO PO3IIMPIOE YSIBJIECHHS TIPO MMAaTOT€HE3
AK MeTabOJIYHUX, TaK 1 HEHPOEHAOKPUHHIX Ta 110-
BE/IIHKOBUX PO3Ja/iB, MiAKPECTIOI0YN 1X CIIJIbHY
OHTOT€HETUYHY OCHOBY.

3arasiom MoHorpadis CrpaBisi€e BPasKeHHS IIi-
JIICHOI, KOHIIENTYaJbHO BHMBIPEHOI Ta MeETOJ0JIO-
rigHo 06rPyHTOBAHOI HAYKOBOI ITPAIL, sIKA TOETHYE
(gyHIaMeHTaIbHI eKCIIEPUMEHTAIBHI JOCI/IKEHHS

3 KJIHIYHUMU CIIOCTEPEKEHHAMU Ta Cy4YaCHUMU
TEOPEeTUYHUMU Tijxosamu. BoHa mae 3HauHy Ha-
YKOBY Ta TPAKTUYHY I[iIHHICTh, OCKIJIbKU (hopMye
HiJATPYHTS JJIsT TI€PEOCMUCIEeHHSI TTATOTeHe3y I10-
HIMPEHUX XPOHIYHUX 3aXBOPIOBaHbL 1 BiJIKpUBA€E
HOBI MOKJTMBOCTI JIJIsT iX paHHbOI TPOGIIAKTUKN Ha
eTarli MPeHaTaJIbHOTO PO3BUTKY.

CrpyxkTrypa MoHOTpadii € 4iTKO OpraHi30BaHOIO
Ta BI/IITOBI/IA€ CyYaCHUM BUMOTaM /[0 HAYKOBUX BU-
nanb. Pobora obesirom 219 cTOPIHOK CKIIAMA€ThCsT
3 O PO3JILJIiB, y MeKaxX SIKMX IMOCJiZIOBHO PO3KPU-
TO KJTIOYOBi acrmeKkT TpoOeMu — BiJl KOHIIEITY-
QJIbHUX 3aCaJl eireHeTUYHOTO MPOTPAMyBaHHS /10
eKCITepUMEHTATbHUX MoZesel 1 iX KIHIYHOI iH-
teprpetallii. KojkeH po3sfijsi cTpyKTypoBaHUM Ha
HiApos/iium, 1mo 3abe3nedye JOTIYHUI T1epexij] Bij
TEOPETUYHUX T0JIOKEHDb JI0 aHali3y KOHKPETHUX
MeXaHi3MiB i (heHOTHUOBUX TPOsiBiB. Bibmiorpa-
(hivHMit cIMCOK € 00’€MHNMM 1 perpe3eHTaTHBHIIM,
BKJIIOYAE SIK KJIACWYHI, TaK i CyYyacHi JpKepesa, 30-
KpeMa 3HauHy KiJbKICTh IyOJiKalliii ocTaHHIX po-
KiB, IO CBITYUTH MPO aKTyaJbHICTh 1 Cy4yacHICTb
BUKOPUCTAHOI JI0Ka30B0i 6Gazu. Monorpadis 1o6pe
IJIOCTpOBAHA: MICTUTh YMCJIEHHI PUCYHKU (30Kpe-
Ma KOHIIENTyasIbHi CXeMU Ta eKCIepUMeHTaJbHi
300paskeHHs1) i Tabsmili, ki € iHpOPMAaTUBHUMHU,
JIOTIYHO TIOB’SI3aHUMM 3 TEKCTOM 1 CYTTEBO IMOJIET-
MIYIOTh CIIPUHHSATTS CKJIQJHUX TATODi310I0TIIHIX
MeXaHi3MiB (HaIpPUKJIA, CXeMU HEHUPOCHIOKPUH-
HOI PeryJisilii Ta enireHeTUYHOTO IMITPUHTUHTY ). Y
I[IIOMY CTPYKTYpa po6OTH € BHYTPINITHBO Y3TO/IKe-
HOIO, 30aTaHCOBAHOIO 32 00CATOM OKPEMUX PO3Jii-
JIiB i 3a0e31euye IiTicHe CIIPUITHATTS MaTepiay sk
IS HAYKOBITIB, TaK i /IS KJIIHIITUCTIB.

Takum yuHOM, MOHOTpadis € MiJTicHOI0, KOH-
HEeNTyaabHO BHBIPEHOIO Ta METOMO0JIOTIYHO 00-
I'PYHTOBAHOIO HAyKOBOIO IIpallelo, fIKa IOEAHYE
(hyHmamMenTaNbHI €eKCIIEPUMEHTANIBHI JTOCI/KEHHS
3 KJIHIYHUMU CIIOCTEPEKEHHAMU Ta CYYaCHUMU
TEOPETUYHUMU TijXo/amMu. BoHa mMae 3HauHy Ha-
YKOBY Ta TPAaKTUYHY IiHHICTb, OCKiIbKU (opmye
HMIIIPYHTST JIJIsT TIEPEOCMUCIIEHHST TTaTOTeHe3y 110-
HIMPEHUX XPOHIYHUX 3aXBOPIOBAHb 1 BiJIKPUBAE
HOBI MOKJIMBOCTI /1715 iX paHHBOI TPOMIJIAKTUKN Ha
eTarri mpeHaTaJIbHOTO PO3BUTKY.

3a6niues Cepeziit Boioodumuposuu,

0-p med. nayx, npog., sasidysau xagpedpu
namoqiszionozii

Hauionanrwiozo meduunozo ynisepcumemy
imeni 0.0. bozomoavys
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31 6epesns 2026 poxy BunosHuIoch 80 PoOKiB
BiJl IHS HAPOJKEHHS BUAATHOTO BYEHOTO, TOKTOPA
MEeJNYHUX HAYK, podecopa, 3acIyKeHoro fisda
HAayKU 1 TeXHIKM YKpaiHu, oJJHOTO 3 (PyHATOPIB
BITYM3HAHOI anjapoJiorii — Jlyunipkoro €Brena
BacuaboBuya.

Jlyaunpkuit €sren BacuaboBuy po3nouas Tpy-
JIOBY MiSLTbHICTH Ha TTOCA/I1 TOJIOBHOTO JTiKaps ['Bap-
MICHKOTO  TPOTUTYOEPKYIbO3HOIO IMCIAHCEPY
XwmenpauIbkoi obmacti 8 1968 pori. B 1971 poui
BCTYTIUB JI0 KJIHIYHOI opAnHATYypu KHIBCHKOTO
H/I engokpunosorii tTa o6miny pedoBun. Ilicis
3akinyeHHs opanHaTypu 3 1973 poky mpaioBaB
JiKapeM-eHIoKpuHoI0roM JikapHi Ne 5 micra Ku-
eBa. B 1974 poui OyB 3apaxoBaHuii Ha mocajy Jia-
6opaHTa 3 BUIIOIO OCBiTOIO JTabopaTopii pagiosorii
i peatrenoJiorii Kuiscbkoro H/II enokpunoiorii
Ta 0OMiHy peyoBuH (Tenep — JlepkaBHa ycTaHOBa
«IHCTUTYT EHIOKPUHOIOTIT Ta OOMiIHY PEYOBUH iM.
B.II. Komicapenka HamionaabHoi akagemii Mmegnd-
HUX HayK Ykpaiaus). B 1977 pori 6yB obpanwmii
3a KOHKYPCOM Ha I10Ca/ly MOJIOJIIIOIO HayKOBOIO
criBpobitHuka, y 1984 pomui — crapiioro Hayko-
BOro criBpobitHuka, y 1991 pori — mposigHOro
HAyKOBOIO CHiBpoOiTHMKA Ti€el x jaboparopii. 3
1992 poxy Jlyuutmpkuii €.B. ouonmuB BiaisieHHS
KJIIHIYHOI aHApOJIOTil, KoTpe Hajzasi 6yio TpaHc-
(hopmoBane y Biiyi TATONOTII CTATEBUX 3aJ103
(Teniep Bii/liJI PETTPOAYKTUBHOI €HIOKPUHOJIOTI]),
7ie Tpalfioe 1o temnepimHiin yac. Y nepiox 3 2001
mo 2005 pik — goreHT, npodecop Kadeapu K-
HIYHOI IMYHOJIOTIII, aJeprosorii Ta eHA0KPUHOJIO-
rii ByKOBUHCBHKOI jiepskaBHOI MEJIMYHOI aKaieMil.
3 2009 no 2020 pix — npodecop kadeapu eHjo-
kpuHosorii  HarionanpHol MeauuHoOl akazaemii
micagaunaomuoi ocsitu im. ILJI. [lynuka (Tenep
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Jlyunubkmii Esren

Bacunbosuy:

no 80-piyya sip, [lHA

HapOdMEHHH

— Hamionanpauil yHiBEpCUTET OXOPOHU 37I0POB’ST
Ykpainu imeni [1.JI. Ilymnuka).

Jlyantipkuii €Bren BacusiboBuu € ojfHUM i3
(GyHIATOPIB BITYM3HAHOI aHJPOJOTii: 3a HOTO
iHiliaTUBY Ta 1 Horo KepiBHUIITBOM Ha 6asi iH-
cruryty B 1991 pori 6ysno cTBOpeHO BijjiieHHs
KJTiHIYHOT aHapoJorii, y 2013 pori posmmpene y
BIJIIIJI IIATOJIOTI CTaTeBUX 3aJi03, IKUU € BU3HA-
HUM TTPOBITHUM HAYKOBUM Ti/ipo3inoM. [lix fioro
6e3rocepeiHiM KePiBHUI[TBOM Ta 0COOMCTIN ydac-
Ti BIIPOBA/KEHO B KJIHIYHY NPAKTUKY YKpaiHu
Pajlioi30TOIHI Ta PajioiMyHOJIOTIYHI METO/1 BU-
3HAYCHHSI KOHIIEHTPaIlil TOPMOHIB Y KPOB.

HaykoBi po3pobku odosoBaHoro Jlyuniib-
kM €.B. KoseKTUBY 3pOOUIM CYyTTEBHIT BHECOK
y TIOKpallleHHd MeTO/iB /IiaTHOCTUKY, JIKYBaHHS
Ta TPOMdINAKTUKKU TOPYIIEeHb CTaTeBOi (YHKIIii
B UYOJIOBIKiB 13 3aXBOPIOBAHHSIMU €HJOKPUHHOI
cuctemu. Ilig xepisautnTBom Jlyuuipkoro €.B., 3
MEeTOIO BU3HAUEHHS a/leKBaTHOTO I epeKTUBHOIO
JIKYBaHHS ePeKTUIbHOI AuCchYHKINIT B YOJIOBIKIB
6yJI0 BIPOBAKEHO TPOBEAEHHS CTPYKTYPHOTO
aHaJi3y CTAaTEeBUX PO3JAJiB i3 BUKOPUCTAHHIM
KBaHTUGIKAIITHOI ITKATN ceKCyaabHO1 hopMyan
yosioBika. IIpoBenentst (QyHKIIOHATHHUX MPOO
i3 XOPIOHIYHUM TOHQAOTPOTiHOM Ta (ayTtadap-
MOM /IaJI0 MOKJMBICTb YTOUHUTH JIOKAJi3allilo
ypaKeHHSI Pi3HUX JIAHOK TimoTajgaMo-rinmodizap-
HO-cTaTeBOi cucteMu. Po3pobiieHi TPUHIUITN
JIIKyBaHHSI CTAaTeBUX IIOPYLIEHb y YOJOBIKIB i3
I[yKPOBUM JiabeToM 2-TO THILY 3 ypaxyBaHHIM
HaTOreHEeTHYHUX 0COBJINBOCTEN Tepebiry 3axBo-
pioBanH4. [lig fioro KepiBHUIITBOM MPOBOJASATHCS
NOCTIIKEHHS 3 BUBUYEHHS CTaHy CIlepMaTOreHe3y
Ta 0COOIMBOCTEN OTO €HJIOKPUHHOI PETyJIsIli B
YOJIOBIiKiB.
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3a 4Yac CBOEI TIIHOT HAYKOBOI igJbHOCTI
€sren Bacuibosuu omy6uikysas nonax 300 Ha-
YKOBHX po0iT, y T.4. 2 MmoHOorpadii, 2 miapyIHuKu,
4 HaBYAJBbHO-METOAMYHUX ITOCIOHUKU, 5 MMATEHTIB
Ha BUHAXI/I.

Jlyuntipkuit  €.B. TpoBOAMTH aKTUBHY CYyC-
HiJIbHO-TPOMAJICbKY poboTy y cdepi opranisa-
il eHJIOKPUHOJIOTIYHOI caykOu B YKpaiHi: 4yieH
creriasizoBanoi Buenoi paau /1.26.558.01 3i cre-
miaapHOCTI 14.01.14 <«eHAOKPUHOJIOTISI», TOJI0BA
HAYKOBOI pajii YKPAiHChKOT MIXKAMCIUIIIIHAPHOT
acoriarttii «HoJsoiue 3/J0poB’s1», 3aCTYITHUK TOJIOB-
HOTO peflakTopa KypHaTy «AHPOJIOTUS U CEKCY-
aJbHasg MeJulinHa» (YKpaiHa), 4jieH pe/KoJerii

kypHasiB  «Enpoxkpunosorig», <«MixnapoaHuii
eHIOKPUHOJIOTIUHMI KypHai» 1 <«Andrologia»
(boarapis). ¥ 2004 ta 2010 poxax mpesumgieio Ha-
MiOHATbHOI AKajieMii MeIWYHUX HayK YKpaiHu
HAYKOBO-0CJIiIHI poOOTH il KEePIBHUIITBOM Ta
3a yuactio Jlyunibkoro €.B. O6yJio BigzHaueHo, ik
Hailkpallli 3a 3BiTHI 1epioJiu.

Y 2004 ta 2007 poxax Jlyuumnbkoro €.B. 3a
BaroMuil BHECOK Y PO3BUTOK MEJIMYHOI HAyKW Ta
MPAaKTUKY OXOPOHU 310pOB’st OyJI0 Haropojke-
HO modecHuMu rpamoTtamu Ilpesumii Axamemii
MeJIMYHUX HayK YKpalHW Ta HArpyJHUM 3HAKOM
«3nak nomanu HartionanbHol akazemii MeTUIHUX
HayK YKpaiHu».

Peokonezis acypnany «Endoxpunonoziss», korexmus /1Y «Incmumym endoxkpunonozii
ma obminy peuosun im. B.II. Komicapenxa HAMH Ykpainus, Acouiauis endoxpunonozie Yxpainu
ma naykoea cniivroma wupo eimaioms €ezena Bacunvosuua 3 108ineem

i baxcaromo womy miyHozo 300pos’s!
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www.medknyha.com.ua
byabte pasom i3 MEAKHUTOIO,
nepe,qnnaqyl‘/lTe KHUIun cneu,iani30|3a|-|oro BUAAHHA
«BbibnioTeuyka NPaKTUKYKOYOTrOo Nikapa»
(nepepnnatHuii iHgekc 90229)
Dopatkosa iHpopmauina 3a ten. +380-66-753-8178

Y 2026 POLI NJAHYIOTbCA HA APYKYBAHHA KHUTW:

®» CoH i ioro nopyweHHsA
YabaH O.C., Xaycmosa 0.0. ma cnisasm.

®» PAPMAKOTEPANIA EHOOKPUHHUX 3AXBOPKOBAHbD. KHura 3: Tepania oXXKUpiHHA
M.A. TpoHbko, B./1. OpneHKo, O.B. bonbwosa

® McuxopiarHocTuka ocobucrocti (36ipHUK meToguK)
0. boliko-by3unes, I. Mamnypa, /1. 'aHKiecbKa

» Nartonoria wurtonoai6Hoi 3an1031
B.l. KomepeHu4yK

®» MpaKkTuuHa ncuxocomaTuka: flenpecisa
3a peo. O.C. YabaHa

®» CyuacHa npaKkTuyHa iHCcyniHOoTepania
B.l. KomepeHuyK

®» CamoHaBiloBaHHA (WNAX A0 NaHYBaHHA Hapg coboto abo meTtog Emina Kye)

» Atnac eneKtpokapaiorpam: HeBuragaHi ictopii Big «P» go «U»
Coneliko O.B. i cnisasm.

p B.MN. O6pasuos «K pusnueckomy nccnenoBaHUIO KeNya0HHO-KMILEYHOTO KaHana u cepa-
ua», Kues, 1915 (AgantoBaHUI nepeKiag YKPaiHCbKOIO 3HAMEHUTOT
po6oTu Benukoro nikaps)

® lpakTuyHa ncuxocomatuka: Tpusora
3a peo. O.C. YabaHa

3BEPTAEMO TAKOX BALLY YBATY HA BIAKPUTY
NEPEANNATY HA CNEUIANI3OBAHI XXYPHANU
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MeReK %4 acino

PART OF ARCERA

HoBe noka3aHHSA y.

JlikyBaHHSA
CUHOAPOMY
NONIKICTO3HUX
AE€YHMKIB!

I'moxo«bamf@ 1000 mr

TabneTky NPONOHroBaHoT Ail

prolonged release tablets
— < o

MetdhopMiH @
Metformin Tniokoghax i
Ta6neTkn npononrosaroi aif / prolonged release tablets

Merchopmin
60 ragneror  tabets Peccrp. noce. 8 Ypaiki NUA/3094/02/01

60 rabnerox / tablets ©

UA-GLUC-IMI-042026-170 UA-GLUX-00021
1.IHCTPYKLiA ANA MEANYHOrO 3acTOCyBaHHs Aikapcbkoro 3acoby MMIOKODAXK® XR peectpaliifHe nocsiaueHHsN? UA/3994/02/02

[itoya peyoBuHa: metformin hydrochloride. flikapceka dopma. Cniokodax®: 1 TabneTka, BKpUTa NNiBKOBOIO 060710HKOI, No 500 Mr, 850 mMr, 1000 mr. Falokodax® XR:
1 Tabnetka nponoHrosaHoi Aii no 500 mr, 1000 Mr. ®apMakoTepaneBTM4Ha rpyna. MepopanbHi rinornikemiyHi 3acobw, 3a BUIJIIOYEHHAM iHCyniHiB. ®apMakonoriyHi
BsiacTuBocTi. MeTdopMiH — BiryaHia 3 aHTUrinepraikeMiyHUM edekToM. 3HUXKYE piBeHb TI0KO3U B Na3Mi KPoBi sIK HaTlle, TaK i nicas npuiioMy ixi. He ctumynioe cekpeuii
iHCyniHy | He cnpyyvuHsE rinornikeMivHoro edekTy, onocepeAKOBaHOIO UMM MexaHiaMoM. MokasaHHs. Tiiokodax®, Mniokodax® XR: LykpoBwiA giabeT 2-ro Tuny npu
HeedeKTMBHOCTI AiEToTepanii Ta pexuMy hisMYHUX HaBaHTaXeHb, 0COBIMBO Y XBOPUX i3 HAANWLLKOBOI Macoio Tina. Miokodax®: Ans 3MEHIWEHHS ycknaaHeHb Aiabety
B JIOPOCNMX MALEHTIB i3 LyKpPOBUM AiabeToM 2-ro TMny i HAAMIPHOK MacoK Tina sik Npenapart NepLuoi NiHil nicns HeedekTMBHOI AicToTepanii. MNiokodax® XR: 3HUKEHHA
pU3KMKy abo 3aTpUMKa MoYaTKy LyKpoBoro Aiabery 2-ro Tuny B AOPOCAMX NauieHTiB. flikyBaHHA CMHAPOMY NOAIKICTO3HMX AE€YHMKIB. MpoTMnokasaHHs. MiaBuileHa
YYT/IMBICTb A0 MeTgOpPMiHY abo Ao 6yAb-sIKOro iHLWOro KOMNOHEHTa NpenapaTty; 6yAb-AKWi TMN rocTporo MeTaboniyHoro aunao3y (Hanpuikiag NakToauuaos, AiabeTnuHuin
KeToauuaos); AiabeTMyHa NpekoMa; HUPKOBA HEOOCTaTHICTb TSHXKKOro CTyneHs (WBMAKICTL Kiy6oukoBoi ginbTpauil < 30 mn/xs/1,73 M2); rocTpi ctaHu, nepebir skux
CYNpPOBOMXYETHCA PUIUKOM PO3BUTKY MOpyLieHb hyHKUIT HUPOK, TakuX sik 3HEBOAHEHHS OpraHiaMy, TsXKi iH(eKuUiiiHi 3axBoploBaHHS, LLOK; 3aXBOPIOBaHHS, L0 MOXYTb
NPU3BOAUTU A0 PO3BUTKY FMOKCIi TkKaHWH (0COBIMBO rocTpi 3axXBOPIOBAHHA ab0 3aroCTPEHHS XPOHIYHOI XBOPOOU): ASKOMMNEHCOBaHa CEepLEBa HEAOCTATHICTb, AuXanbHa
HEAOCTATHICTb, HELWOAABHO NEPEHeceHWN iHhapKT MioKapaa, LWOK; NeYiHKOBa HEeAOCTATHICTb, FOCTPE OTPYEHHSA aNKOroneM, ankoronisM. MobiuHi peakuji. MopylweHHs
cMaKy, po3sniaan 3 60Ky TpaBHOI cucTeMM, Taki AK HyAoTa, 6a0BaHHA, Aiapes, 6inb y XUBOTI, BiACyTHICTL aneTuTy (po3ain ckopodeHo, ANA AeTanbHol iHpopMaLil AvB.
IHCTpYKUilO AnA MeaMYHOro 3acTocyBaHHs). Kateropis Bignycky: 3a peuentoM. P.M. MO3 YkpaiHu. [niokogax®: N2 UA/3994/01/01, N? UA/3994/01/02,
N2 UA/3994/01/03. Miokocax® XR: N2 UA/3994/02/01, N? UA/3994/02/02. BupobHuk: niokodax®: Mepk CaHTe, ®paHuis / Merck Sante, France a6o Mepk, CJl,
IcnaHis / Merck, SL, Spain. Mniokodax® XR 500 Mr: Mepk CaHTe, ®paHuis / Merck Sante, France. Miokocdax® XR 1000 Mr:Mepk CaHTe, ®paHuis / Merck Sante, France
abo Mepk Xenckea KraA, Himeyumna / Merck Healthcare KGaA, Germany. HaliMeHyBaHHs Ta MiCLI©3HaxXOAXEHHA YMNOBHOBAXEHOro npeacTtaBHuka:TOB «ACIHO
YKPATHA». Ykpaina, 03124, M. Kuis, 6ynbeap B. Masena, 8. MNMosHa iHdopMaLis MICTUTLCA B IHCTPYKUIT AN MEAWUHOrO 3aCTOCYBaHHs Npenapary. Y pasi BUHMKHEHHA
nobiuHux edeKTiB Ta 3anuUTaHb WoAo 6e3nekun 3acToCcyBaHHA NikapcbKoro 3acoby NPocMMO 3BepTaThEA 40 Biaainy dapMakoHarnsay TOB «ACIHO YKPAIHA» 3a agpecoio:
6ynbBap Baunaea laBena, 8, M. KuiB, 03124, Ten./cdakc: +38 044 281 2333. IHdopMauia Ana MeauyHUX Ta ¢apMaueBTUHHUX NpauiBHUKIB, A1si PO3MILLEHHS Y
creujanisoBaHUX BUAAHHAX ANl MEAWHHUX YCTaHOB Ta NiKapiB, a TakoX A1 NOWMUPEHHS Ha ceMiHapax, KOH(epeHLjisx, cMMNo3iyMax 3 MeAWYHOT TEMaTUKK,

TOB ACIHO YKPATHA | 6ynneap B. Masena, 8 | Kuie | 03124 | Ykpaina | Komnanis Acino, part of Arcera, LLiseiiuapis | www.acino.ua
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PO34MH anm in‘exyi

UiaKoxoGanauiy

1000 wr (meg) ' e
Tabnerky, BRpHTI |
WigKogolg OGononKorg

MOXHA AUTUTH YNAKOBKY
7 (5 BJICTEPIB)

B 3POBJIEHD  wormivromnenyiols

B [DOBIOTPHBANIOD JiKyBaHHS

nicns wenako HopManizadli'p
3a3HaveHUX y poaaini «Ciisn
HIMELILI"HI 260 caepBexy Ha BenMkI
Ges peuenra. Peectpa e
Bitanpomnt®. ByAb i 3
1 MR Po34MHY MiCTHTE
33XBOpIOBaHHAMMN: rinepiRo
BUHUKHYTH 3 HACTYMH|
CHHAPOM Manbabicop

[ ] .
BPOMKeH] nopyuel gilop
m I DetanbHa iHdop OXIHBI 3
Ne UA/2071 Haka3 MO3 Ykpainu sig 03.f

Inthopmal ANAETHCA 1A MEUHHUX T3 (hapMallest

Company of the Dermapharm Group Bupo6H ibe GmbH Arzneimittel, HimexuuHa. Mpey
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