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PegakuuoHHa / Editorial

VBarkaemu Koaeau,

Mpe3 1995 2. npogpecop boan AozaHoB ocbuwecmBu egHa cBoa gbAazo20guWHA Meuma —
ga ocHoBe cneuuaAu3zupaHo 6bA2apCKO cnucaHue NO eHgOKPUHOAO2uA. Taka bewe 3anbAHeHa
npa3zHuHa 6 Hawama meguuyuHcka nepuoguka u cnucaHue ,EHgoKpuHoAo2ua” cmaHa opeaH Ha
BbAacapckomo gpyskecmBo no eHgokpuHoaozus. [1o-BaxkHo - mo cmaHa cnucaHuemo Ha 6ba-
2apckume eHgoKpuHoAo3u. B Hezo ce nybaukyBam o630pHU u obpazoBameaHu cmamuu om
pa3AuYHU 06AACMU HAa eHgOKPUHOAO2UAMA, OPU2UHAAHU HAYYHU Cmamuu Ha u3caegoBameau
om bbAzapun u uykbuHa, cbobweHun 3a BaxkHU cbOUMUA U npegcmoawu PopyYMmu.

13gaBaHemo Ha Hay4HO chucaHue e cAoXKeH npouec. To uzuckBa cmpolHa opzaHu3a-
uus, 8 koamo ca cberacyBaHu ycuausma Ha mHo20 xopa. ToBa ca aBmopume, koumo mpabBa
ga Hanuwam Hay4Ho, e3ukoB0, A02UYHO KOHCMPYUPaH U U3NunaH PbKONUC; pegakmopume,
koumo mpabBa ga npeueHam gaau pbKonuCcbm e 20geH kaHgugam 3a nybaukyBaHe; peuen-
3eHmume, yuamo paboma e ga oueHAM Hay4yHama cCmoUHOCM U UHMez2pumem Ha Xunome3a,
u3znbAHeHUemo Ha u3zcaegBaHemo, aHaAu3a u npegcmaBaHemo Ha gaHHUMe, obcbXkgaHemo,
uzBogume u e3uka um; guzalHepbmM, uzgameAaume u M.H.

B pe3yamam Ha mpyga Ha nbpBusa 2aaBeH pegakmop, npod. boan Ao3zaHoB, Ha HezoBua
HacAegHUK, npod. Mapusa OpbeuoBa, Ha pegakuuoHHamMa KoAea2ua U Ha peueH3eHmume ce
noggbp>ka Bucoko HayuHo HUBo Ha nybaukyBaHume mamepuaau. Pa3zbupa ce, ocHoBeH npu-
Hoc 32 moBa umam Bcuuku aBmopu, koumo npe3 Bcudku Me3u 20gUHU Ca NOAA2aAU YycuAuA
ga gonpuHacam 3a CbgbpykaHUemo Ha cnucaHuemo. BaxxeH enemeHm om obAuKa U ugeH-
muyHocmma Ha cnucaHue ,EHgokpuHoAao2ua” e HeeoBuam gu3alH, koimo npe3 Bcuykume
mpugecem 20gUHU e geAo Ha XygokHuka Pymen HuHo®.
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PegakuuoHHa / Editorial

B npogbaxkeHue Ha gBe gecemuaemun cnucaHuemo 6ewe uHgekcupaHo 8 cucmemama
Scopus Ha uzgameackua 2uzaHm Elsevier. 3a coxkareHue, om 2017 2. uHgekcupaHemo e npe-
KbCHamo, HO ce HagaBam, ue c obwu ycuaua we moxxem ga 20 Bb3cmanoBum. ToBa e BaxkHo
3a Bugumocmma Ha cnucaHuemo 8 mexkgyHapogHama HayuyHa obwHocm u 3a Bb3mMoxKHOCM-
ma nybaukyBaHume mamepuaru ga 6bgam uumuparu. LlumupaHuama ca yacm om npec-
muxka Ha egHO Hay4yHO cnucaHue. BaxkHa cmbnka 6 ma3u nocoka bewe BvBexxgaHemo Ha
nybAaukyBaHe Ha opu2uHaAHUMe cmamuu Ha 6bA2apcku U aHaAulcku e3uk. ToBa Haroxu ga
6bge npuBaeyeH u aHaaulckuam e3ukoB pegakmop, 2-H Axkedp Tomac.

B pbueme cu gbpykume nbvpBa KHUXKKA OM Mpugecemu Mom Ha cnucaHuemo, m.e. om
mpugecemama tobuaeliHa 20guHa Ha u3zgaBatHemo my. Heka, koezamo a yememe, ga nomuc-
Aume 3a momeHm 3a Bcuuku xopa, 8 pe3yamam Ha yulmo mpyg cnucaHuemo e makoBa,
kakBomo e. bux uckaAa ga uznoa3zBam momeHma ga 6aazogapa om umemo Ha Bcuuku Hac -
eHgokpuHoao3zume B bbazapua - Ha koaekmuBa, KOUMO cMou 3ag chucaHUemo U ce 2puxku
Bcaka 2coguHa BaXkHU U UHMeEpeCcHU NpakMuYecku U HayyHU memu ga gocmuzam go Hawume
KoAaeau. Vickam ga 6aazogapa u Ha Bcuuku uaeHoBe Ha bbazapckomo gpyskecmBo no eHgo-
KpUHOAO2UA 32 HenpekbCHamama nogkpena, 3awomo, Kakmo 3Haeme, no peweHue Ha YC
om npegu gocma 20guHU, 3HaYumeAHa yacm om yaeHckua BHOC e npegHa3HaveHa 3a ocu2y-
paBaHe Ha cnucaHuemo.

Moeza ga Bu yBeps, ue pvkoBogcmBomo Ha BAE npaBu u we npaBu u 3aHanpeg Bcuu-
Ko Heobxogumo ga nogkpena pazBumuemo Ha cnucaHue ,EHgokpuHorozua”. MNMpegBukgame
pazwupaBaHe Ha naaumpama om nybaukyBaHu mamepuaru ¢ memamuyHu obpazoBameaHu
nopeguuu u noBevye UHMepPECHU U CAOXKHU guazHOCMUYHU U mepaneBmuyHu cayvau. [NMpod.
Kupua Xpucmo3o8 3anouHa u noggbprkawe npegu HAKOAKO 20guHU MaAka pybpuka C KAU-
HUYHU ,3a2agku” 3a pewaBaHe om yumameaume. YBu, pybpukama He Gewe gocmambyHO
nogkpeneHa, Ho ce HagaBam 3aHanpeg ga ce Bb306H06u. Cbwo Maka, npegcmou cnucaHue-
Mo ga 6bge KayeHo Ha cneuuaAu3zupaHa naamdpopma 3a ynpaaeHue Ha HayuyHa nepuoguka
U NO MO3U Ha4YuH ga ce YyAecHU npouecbm Ha nogaBaHe Ha pbkonucume, peueH3upaHe,
KopuaupaHe u u3gaBare. TopceHeMO Ha CmMamuu Npe3 YAeHCKUA nopmaa Ha yebcalima Ha
BAE cbwo we cmaHe no-AecHO u ygobHo om yumameAcka 2AegHa modyka. Ta3u cmbnka e
Heobxogumo ycaoBue, 3a ga umame WwaHc 3a uHgekcupaHe 8 mexkgyHapogHume 6a3u gaHHuU.

M3noa3Bam momeHma ga npu3zoBa maagume KoAea2u - goKmopaHmu, chneuuaAu3aHmu,
acucmeHmu, HO U He camo mAagume, ga He 3abpaBam, ye cnucaHue "EHgoKpuHoOAO2US,, € Ha-
wama naamdpopma u nybaukyBaHemo Ha kavecmBeHu cmamuu my gaBa waHc ga ce Hapegu
cpeg npecmuykHUMe nepuoguyHu u3gaHua 8 Hawama obaacm. 3Ham, ve Mbl Kamo 6 MomeH-
ma He ce uHgekcupa ocBen 8 ESBSCO, He HOCU goOCMamMbYHO HayKoMempuyHU mouku. EguH-
cmBeHuam HauyuH obave moBa ga ce kopuaupa, e upe3 nybaukyBare Ha BucokokauecmBeHu,
uumupyemu mamepuaau. Hama kak ga cmare 6e3 obwo ycuaue. MNoHakoza pbkonucume Bu
ce Bpbwam 3a Kopekuuu ¢ KpumuuHu peueH3uu. ToBa e cmaHgapmua npakmuka 86 Bcuu-
Ku yBarkaBawu ce HayuyHU nepuoguyHu u3gaHua y Hac u no cBema, maka e u 6 cnucaHue
»EHgOKpUHOAO2UA”.

Xeraa Bu npuamuo yemeHe Ha 6poud 1 om robuseiHua mom XXX npe3 2025 a.
Ha cnucaHue ,,EHgokpuHoAozua”!

Bauw,
AnrekcaHngup LLuHkoB
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Mcmopuvecka xpoHuka / Historical Chronicle

Kazyxuko Tamemomo -
omxkpuBameAram Ha nenmugu

CmoiuHe6, Hukonaai A.

Kamegpa no Du3zuoaozua u Namodgu3zuorozun, MeguuuHcKu
dpakyamem, MeguuuHcku yHuBepcumem, Cocpusa

Kazuhiko Tatemoto -
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CmouHeB, Hukonau A.

Pesiome

Kazyxuko Tamemomo (1940-2011) noayuaBa 6akaraBvpcka cmeneH om YHuBep-
cumema Yacega - Tokuo. Om 1967 2. go 1985 2. pabomu 6 KapoauHckua yHuBep-
cumem - Cmokxoam, LLIBeyua, nocaegoBamearHo 8 rabopamopuume Ha HobeaoBua
Aaypeam Xyzo Teopea u Ha Bukmop Mym. Nog pbkoBogcmBomo Ha Mym ycBoaba
u ycvBopweHcmBa memog 3a XumMuyecko onpegeaaHe Ha NOAUNENMUQHU XOPMOHU,
pazpabomBa gokmopcka gucepmauua u cmaBa goueHm. Pesyamam om gucepmauu-
ama My, 3awumeHa npe3 19822. e omkpuBaHe Ha mpu HoBu noaunenmuga - nenmug
xucmuguH uzoaeBuun (PHI), nenmug mupo3un-mupo3uH (PYY) u HeBponenmug mu-
po3uH (NPY). ToguHa no-kbcHo ycnaBa ga u3oAupa owe eguH HOB nenmug - 2aAaHUH.
Om 1985 2. pabomu 8 YHuBepcumema CmaHdgopg, CALLl, kbgemo omkpuBa gpye
HOB noAaunenmug - naHkpeacmamuH. Caeg 3aBpvwaHemo cu 6 dnoHua npe3 1991
2. pabomu kamo npodpecop 6 VMHcmumyma no eHgokpuHoAo2ua Ha YHuBepcume-
ma lyHma, Maebawu. Tam ype3 npurazaHe Ha cbBpemeHeH nogxog Ha peBep3uBHa
dhapmakoroz2ua ycnaBa ga omkpue owe eguH nenmug - aneauH. CAeg neHcuoHupa-
Hemo cu npe3 2006 2. ce Bpbwa 6 EBpona, kbgemo pabomu Kamo 20cm-npoecop
8 Mucmumyma ,A. V. Bupmanen” 8 Kyonuo, MuHaaHgus, u MiHcmumyma no buo-
meguuuHa 8 MeguuuHckua pakyamem Ha YHuBepcumema 68 Oyay, DuHAaHgua go
KoH4YuHama cu npe3 2011 2. Kamo npu3HaHue 3a U3kAloYuUMeAHUMe My hocmuXkKeHun
8 u3zcaegBaHemo Ha nenmugume, meXKgyHapogHomo HayyHo cnucaHue PEPTIDES
npucwbykga om 2020 2. Haepaga ,Kazuhiko Tatemoto Best Paper Prize” 3a nybaukauus
Ha MAQgu YyeHu.

KaovoBu gymu:

Kazyxuko Tamemomo, nenmug xucmuguH u3oreBuuH, nenmug mupo3uH-mupo3uH, HeBpo-
nenmug MUpPO3UH, 2aAaHUH, NAaHKpeacmamuH, aneAuH

Abstract

Kazuhiko Tatemoto, (1940-2011) received his B.Sc. from Waseda University,
Tokyo. From 1967-1985 he worked at the laboratories of the Nobel prize winner
Hugo Theorell, and of Viktor Mutt, Karolinska Institute, Stockholm, Sweden. Under the
guidance of Mutt he learned and improved a novel chemical determination of poly-
peptide hormones and defended a thesis leading to discoveries like peptide histidine
isoleucine (PHI), peptide tyrosine-ty rosine (PYY), and neuropeptide tyrosine (NPY). A
year later, isolation of galanin followed. After attaining his docentship at Karolinska in
1985 he moved to Stanford University, USA, where he and his colleagues isolated pan-
creastatin. In 1991 he moved back to Japan and became a professor at the Institute of
Endocrinology, Gunma University, Maebashi. There, he used a reversed pharmacology ap-
proach isolating novel ligands to orphan receptors which resulted in the discovery of apelin.
He retired in 2006 and became a visiting professor first at the A.l. Virtanen Institute at the
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University Kuopio, Finland, and at the Institute of Biomedicine, Oulu University, until his
death in 2011. In recognition of his achievements in peptide research, the international
scientific journal PEPTIDES announced in 2020 the inauguration of the ,Kazuhiko Tate-
moto Best Paper Prize” for young scientists.

Key words:

Kazuhiko Tatemoto, histidine isoleucine peptide, tyrosine-tyrosine peptide, neuropeptide tyro-
sine, galanin, pancreastatin, apelin

Mpe3 2025 2. ce HaBbpwBam 85 2o0guHU OM poykgeHuemo Ha 3abeAexxumeaHun
uzcaegoBamen u omkpuBamen Ha peczyramopHu nenmugu Kazyxuko Tamemomo. Tou
e pogeH npe3 1940 2. 8 Tokuo, SinoHusa. M3yuaBa npurorkHa xumua B YHuBepcumema
Yacega - Tokuo, 6 kolmo ce gunaomupa ¢ bakaraBvpcka cmenen npe3 1963 2. Caeg
moBa 3a kpamko pabomu 8 amepukaHcka komnanua 6 Hio Mopk, CALLL. Mpe3 AemHua
cu omnyck npegnpuema obukoaka u3 EBpona u 6uBa cuaHo Bneuamaer om LLIBeuun
- KakKmo om cmpaHama, maka u om Hapoga U. [lpe3 1967 2. ycnaBa ga 3anouHe
HayuHa kapuepa B8 Aabopamopuama Ha AkceAa Xy2o Teogop Teopea 8 KapoauHckua
Mucmumym 8 Cmokxoam (1).

Teopen e uzkAtOUUMEAEH YueH U u3caegoBamen Ha eH3UMU, egHOAUYEH Aaypeam
Ha HobearoBama npemua no ¢gpuzuorozus u/uau meguyuHa 3a 1955 2., 3a omkpumus-
ma My Bbpxy cmpykmypama u mexaHu3ma Ha okucAumeAHume eH3umu. NoayueHa-
ma 6 ma3u aabopamopusa kBaaudukayua gaBa Bv3moxkHOCM Ha mAagua Tamemomo
CcAeg neHcuoHupaHemo Ha TeopeA ga 3anovyHe gokmopaHmypa 6 rabopamopuama
Ha gpyz baecmaw, yueH - Bukmop Mym. Camuam Mym e umuepaHm om EcmoHus,
Koamo Hanycka npe3 1943 2. npu okynauuama U om ¢pawucmka lfepmaHua no Bpeme
Ha Bmopama cBemoBHa BodHa. M3epakga HayuHa kapuepa 6 LLIBeuyus, 8 Aabopamo-
pusma Ha Epuk Mopnec, 8 Aenapmamerma no pu3uoro2uyHa xumua Ha KapoAuHckua
yHuBepcumem 6 Cmokxoam. HacaegaBaiiku Mopnec kamo npodecop u pbkoBogu-
meA Ha Aabopamopuama, Mym pa3zpabomBa memoguka 3a onpegeaaHe Ha hoAunen-
MUgHU XOPMOHU, pazkpuBa cmpykmypama Ha CeKpemuHa, U30Aupa XOAeUUCMOKUHUHA,
omkpuBa BazoakmuBHua uHmMecmuHaAeH noAunenmug u gpyau upeBHu nenmugu (2, 3).

Taka, Tamemomo nonaga 8 HayuHa cpega ¢ mHoz20 Bucoko HuBo, 8 KapoauHckua
uHcmumym 8 Cmokxoam, kolmo no moBa Bpeme Beue cu e uzBotoBaa 3aBugHa pe-
nymauua 68 npoyuBaHuama Ha 6uomorekyau. Cpeg BbpxoBume nocmuskeHus, gonpu-
Hecau 3a moBa, ca me3u Ha YA ¢poH Otrep, CyH bepecmpoom u beHam CamyeacoH,
Kakmo u npuHocume Ha Beye cnomeHamusa Teopea. Bcuuku me3u umeHa ca Ha Aaypea-
mu Ha HobeaoBa Hazpaga 3a puzuoro2ua u/uAu meguuuHa (3).

Mpe3 1978 2. Tamemomo ycBoaBa u ycvBopweHcmBa BvBegeHua om Mym
Memog 3a XUMUYEeCKO onpegeAaHe Ha NoAUNeNmMuUgHU XOPMOHU (4), u ycnewHo 20
u3znoa3zBa 6 pazpabomBaHemo Ha gokmopckama cu gucepmauus, 3auumeHa npes
1982 2. B pe3yamam mou ycnaBa ga omkpue mpu HoBu nenmuga - nenmug xucmu-
guH uzoaeBuun (PHI), nenmug mupo3uH-mupo3uH (PYY) u HeBponenmug mupo3uH
(NPY) (5). ToguHa no-kbcHO ycnaBa ga uzoAupa owe eguH HOB nenmug - 2aaaHuH
(HapeueH cnopeg N-mepmuHana 2AuyuH u C-mepmuHasa aaaHuH) (6). Te3u omkpumua
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Stoynev, Nikolay A.

ca 6 ocHoBama Ha u3zcaregBaHuama Ha MHO200pOUHU Hay4HU 2pynu om uaa cBam,
npoBexkgawu ce uHmMeH3uBHO u goceza. Ao 2025 2. 8 6azama gaHHu PubMed ca pe-
depuparu 16 326 cmamuu 3a NPY u 4 446 3a 2araHuH. [pe3 2025 2. 8 MHcbpyk, AB-
cmpus, npegcmou ga ce npoBege 14-ma MexxgyHapogHa koHgepeHuua ,NPY-PYY-
PP” coBmecmHo ¢ 4-ma MexkgyHapogHa KoHpepeHuua ,faraHuH u cBbp3aHu ¢ He2o
nenmugu”. TpygHo bu ce HamepuAa gpyaa gucepmauua Ha maag ydeH, npegocmabu-
Aa npegmem Ha u3caegBaHe Ha moakoBa MHO20 yueHu 3a moakoBa npogbAkumeneH
nepuog om Bpeme. B peyamam Ha nocmuxkeHuama cu Kazyxuko Tamemomo cmaBa
goueHm B KapoauHckua yHuBepcumem 6 Cmokxoam (1).

Mpe3 1985 2. Tamemomo ce npucbeguHaBa kbm AenapmameHma no [lcuxua-
mpua u noBegeHuecku Hayku Ha YHuBepcumema CmaHdopg, Kaaudgpoprua, CALLL
Tam mou npoyuBa porama Ha Hackopo omkpumume nenmugu 68 ncuxuuHume 3ab0-
AaBaHua. B pesyamam npe3 1986 2. mold omkpuBa cbBmecmHo ¢ HoBume cu KoAeau
naHkpeacmamuHa - nenmug Kolmo ce cekpemupa om naHkpeaca u uHxubupa 2ato-
KO30-CmuMyAUupaHama cekpeuua Ha UHCYAUH (7).

Mpe3 1991 2. Kazyxuko Tamemomo no cemeliHu npuduHu ce Bpbuwa B AnoHua, kamo
npodgecop B MHcmumyma no EHgokpuHoaoz2ua Ha YHuBepcumema lyHma, Maebawu (1).
Tyk mou ce Bnycka 6 HoBa 3a He2o obracm Ha u3caegBaHe. Mo moBa Bpeme e Hampy-
naHa 3HavyumeAHa UHopmauua 3a cbwecmByBaHemo Ha Hag 200 pa3auuHu G npome-
uH-cBbp3aHu peuenmopu (G protein-coupled receptors, GPCR), noBeuemo om koumo ca
6e3 ycmaroBeH ecmecmBeH Au2aHg, nopagu Koemo ca 03HaveHU Kamo peuenmopu Cu-
pauu (orphan receptors). [Mpod. Tamemomo u HoBama my 2pyna uznoa3zBam nogxoga Ha
peBep3uBHa papmakoro2un, 3a ga ugeHmudpuyupam AuzaHga 3a orphan receptor GPCR
APJ, npegnorazaem peuenmopeH npomeuH 3a aHeuomeH3uHoB peuenmop 1. ToBa npo-
yuBaHe goBerkga go omkpuBaHemo Ha HOB nenmug - aneAuH (8). Ao neHcuoHupaHemo
cu npe3 2006 2. npodp. Tamemomo CbMpygHUYU CbWO U Ha u3zcaegoBameackume npo-
2pamu Ha Takeda Chemical Industries u Japan Tobacco Company.

Caeg neHcuoHupaHemo cu Ka3zyxuko Tamemomo ce Bpbuwa 6 6auskama go copuemo
my ceBepra EBpona. Npe3 2007 2. ce ycmarHoBaBa kamo 2ocm-npocpecop B8 rabopamo-
puama Ha Kapa-XatHu, Xepuuz 8 uHcmumyma ,A./. Bupmaner” 8 Kyonuo, DuHAaaHgus,
Kbgemo npogbaxkaBa pabomama cu no peBep3uBHa dpapmakorozua 8 mbvpceHe Ha HoBu
eHgoezeHHU Au2aHgu Ha orphan-peuenmopu (1). Npe3 2008 2. 3aegHO € yarama 2pyna ce
npemecmBa 6 MlHcmumyma no buomeguuuHa 6 MeguuuHckua dpakyamem Ha YHuBepcu-
mema 6 Oyay, OuHAaHgua. Ao koHyuHama cu npe3 2011 2. Kagyxuko Tamemomo npo-
gvakaBa ga BgbxHoBaBa korezume cu ¢ HeomcaabBawama cu cmpacm Kbm HayyHUMe
u3caegBaHua u ga 6bge ApbK NpUMEpP 3a mAagume gokmopaHmu 3a hpeogoaaBaHe Ha
mpygHocmume u npegu3BukameacmBama 6 ocbwecmBaBaHemo Ha mucuama Ha u3cae-
goBamenas 8 Haykama, koemo Bogu go omkpuBaHe Ha HOBU Au2aHgu (9).

Kamo npusHaHue 3a u3kAlouumeAaHume My nocmuxkeHusa 6 uzcaegBaHemo Ha
nenmugume, mexxgyHapogHomo HayuHo cnucaHue Peptides yupegu npe3 2020 2. Ha-
epaga - ,Kazuhiko Tatemoto Best Paper Prize”, koamo ce npucbykga Bceku 2 20guHu
Ha MAagu yueHu, nybaukyBaau npe3 mo3u nepuog 6 cnucaHuemo, He NO-KbCHO oM
10 2. creg 3awuma Ha cBoama gucepmauus. Nobegumeaam ce onpegeaa om >ypu,
cbcmaBeHo om ekcnepmu-vaeHoBe Ha Pegkoaezuama Ha cnucaHuemo (1). MoepBama
Hazpaga, npucbgeHa 3a nepuoga 2021-2022 2., e 3a cuHme3 Ha xenmanenmug GK-7,
cnocobeH ga uHxubupa wunoBua npomeuH Ha kopoHa Bupyca (10).
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Pe3slome

Om cuime3a Ha kopmu3oaa B cpegama Ha 20-
mu Bek kKopmukocmepougume 3aemam KatouoBa
poaa 6 mepaneBmuuHume NPOMOKOAU 3a AeueHue
Ha wupok cnekmbp om 3aboaaBaHua. B nepuonepa-
muBHua nepuog MAXHOMO npuAoxkeHue obxBawa
Pa3AUYHU KAUHUYHU CUmMyauuu Kamo npuAaz2aHemo
Ha cmpec - go3a Npu hauueHmu Ha XpOHUYHa KOp-
mukocmepougHa mepanusa, npomuBoaepa2uyHc npe-
megukauus, npouAakmuka Ha nocmonepamuBHo-
mo 2ageHe u noBpbuware, kKakmo u kKamo agroBaHm
6 koHmpoaa Ha nepuonepamuBHama 6oaka. OcBen
moBa, kopmukocmepougume Hamupam NPUAO>KEHUE
6 npegomBpamaBaHemo u oBragaBanemo Ha mo-
3bUYHUA OMOK, pegyuupaHemo Ha omoka Ha mekume
MbKaHu cAeg xupypaudHu uHmepBeHuuu, Kamo umy-
HocynpecuBHU azeHMU Npu Op2aHHU MpaHcnAaHMa-
UuU, KAKMO U Npu Xupypa2uyHu uHmepBeHuuu Ha Hag-
6bOpeuyHume >xae3u, ocobeHo Nnpu hauueHmu CbC
cuHgpom/6oaecm Ha Cushing. Bvnpeku wupokomo
um uznoazBare u mHoxxecmBomo npoBegeHu KAu-
HU4YHU npoyuBaHua U MemaaHaAu3u, KOUMO UeAam
ga ymouHam cneuyuguyHuMeE Noka3aHua 3a Nnepu-
onepamuBHama ynompeba Ha Kopmukocmepougu,
onmumaAHume go3oBu pexxumu, Bpememo Ha max-
HOMO NpuAOXeHUe u Had-nogxogawume AekapcmBe-
Hu cpegcmBa, Bce owe AauncBam mexkgyHapogHO U
peauoHaAHO ymBbpgeHu yHuuyupaHu NPOMOKOAU.

Abstract

Since the synthesis of cortisol in the mid-
20th century, corticosteroids have occupied a
key role in therapeutic protocols for the treat-
ment of a wide range of diseases. In the periop-
erative period, their use encompasses a variety
of clinical situations such as the administration of
stress-dose in patients on chronic corticosteroid
therapy, anti-allergic premedication, prevention
of postoperative nausea and vomiting, and the
use as an adjuvant in perioperative pain con-
trol. In addition, corticosteroids find application
in the prevention and control of cerebral oede-
ma, reduction of soft tissue oedema after surgi-
cal interventions, as immunosuppressive agents
in organ transplantation, and in adrenal surgery,
especially in patients with Cushing's syndrome/
disease. Despite their widespread use and the
many clinical trials and meta-analyses that have
been conducted to clarify the specific indications
for perioperative corticosteroid use, the optimal
dose regimens, the timing of their administration
and the most appropriate medication, there is still
a lack of internationally and regionally validated
uniform protocols. This leads to considerable
variability in practices from country to country,
between different institutions and even between
physicians within a clinical unit.

10

EngokpuHonozusi Tom XXX Ne1/2025



ToBa Bogu go 3Hauumenara BapuabuaHocm 6 npakmu-
kume 6 pazauuHume gop>kaBu, mexxgy pazauuHume
AeuvebHu 3aBegeHun u gopu mexkgy rekapume B8 pam-
Kume Ha egHO KAUHUYHO 368eHo0. ToBa ce acouuupa
¢ nomeHyuarHa cBpbxynompeba, koamo yBeauuaBa
pucka om HeXXeAaHu CmpaHu4YHU ePekmu U YCAOX-
HeHuq, cBbp3aHu C NPUAOXKEHUEMO Ha KOpMUKOCMe-
pougu. Heobxogumocmma om cmaHgapmu3supaHu
npenopbku ocmaBa cbwecmBeHa, ¢ o2aeg Ha noc-
mu2aHemo Ha onmumaaeH mepaneBmudeH eekm
NPpU MUHUMU3UpaHe Ha pucka 3a navueHma.
Hacmosawuam o630p uma 3a uea ga o606wu onu-
caHume cBemoBHu npakmuku 8 nepuonepamuBHama
ynompeba Ha kopmukocmepougu 6 obwua cayyad u
ga nocayxku kamo ocHoBa 3a 6vbgewu npoyuBaHua
6 obracmma ¢ ueA cb3gaBare Ha eguHEH NPOMOKOA
cpeg MeguuuHckume npogpecuoHaaucmu 8 bbazapus.

KaoyoBu gymu:

This is associated with potential overuse that
increases the risk of adverse side effects and
complications associated with corticosteroid ad-
ministration. The need for standardized recom-
mendations remains essential in order to achieve
optimal therapeutic effect while minimizing risk
to the patient.

This review aims to summarize the described
global practices in the perioperative use of cor-
ticosteroids in the general case and to serve as
a basis for future studies in the field in order to
create a unified protocol among medical profes-
sionals in Bulgaria.

Key words:

nepuonepamuBHa ynompeba Ha Kopmukocmepogu,
npousakmuka Ha nocmonepamuBHO 2ageHe u
noBpbwane, npomuBoarepaudHa npemegukauus,
XpOoHUYHa ynompeba Ha Kopmukocmepougu

perioperative use of corticosteroids, prevention of
postoperative nausea and vomiting, anti-allergic
premedication, chronic use of corticosteroids

BbBegeHue

AHamomu4yHama cmpykmypa Ha HagbbOpeu-
Hume >xaAe3u (HBX) e onucaHa 3a nbpBu nbm npes3
1563 2. om bapmoaomeo Eycmaxu (Bartholomaeus
Eustachius), a mMmaAko No-KbCHO ca paszzpaHuyeHu u
gBama um ocHoBHU KOMNOHEHMa - KOpa U mMegyaa.
(Du3uoroc2udHOMO UM 3HauveHue cmaBa acHo npe3
1855 2., koeamo Tomac AgucoH (Thomas Addison)
cBbp3zBa KkAuHUYHUME npu3Hauu, HabAatogaBaHu
Nnpu epyna nayueHmu, ¢ NAMOAO2UYHU npomeHu 6
HBXX, onucBalku cbcmoaHuemo kamo ,60Aecm Ha
Addison”. B cpegama Ha 20-mu 8ek noBeuemo om
HagbbOpeuHuUMe XOpPMOHU Ca U30AUpPaHU, a ycmaHo-
BaBanemo Ha maxHama xumuuHa cmpykmypa no3Bo-
AaBa cuHmemuuHomo npouzBogcmBo Ha Hakou om
max u nocregBawomo um NpuAoXKeHue Kamo mepa-
neBmuunu cpegcmBa (1).

KopmukocmepougHa mepanus

OcHoBHuUsM 2At0KOKOPMUKOUg (KopmuKkocmepo-
ug, KC) npu uvoBeka e Kopmu3oAbm, 4uamo cuHme-
muyHa popma e uzBecmua kamo XugpoKopmu3oH. Ex-
gO2eHHUAM KOPMU30H e u30AupaH 3a nbpBunbm npes3
1935 2., a npe3 1944 2. e cuime3upaH uzkycmBeHo.

Mpe3 1948 2. Muaun Xetx (Philip Hench) nybaukyBa
gaHHU 3a NPUAOXKEHUEMO Ha KOpmu3oH npu 29-20-
guwHa >keHa ¢ akmuBen peBmamougeH apmpum.
MNpe3 1949 2. kopmu3oHbm 3anouBa ga ce npous-
Bexkga 3a mbpeoBcku ueau, nvpBoHauaaHo Kamo
cpegcmBo 3a AeveHue Ha nbpBuuHa HagbbOpeuHa
HegocmamwbyHOCM, a MaAKo caeg moBa Hamupa npu-
AOXeHue u kamo npomuBoBb3naaumeseH u UMYHO-
cynpecuBen azeHm (2). MNpe3 cregBawume 20guHU
mepaneBmuuHuam ob6xB8am Ha me3u megukameHmu
3HauumeAHo ce pa3zwupaBa, Kamo nokazaHuaAMa um
ob6xBawam wupok cnekmbp 0om eHgoOKPUHHU U HEeH-
gokpuHHu 3a6oaaBaHun. Cpeg ocHoBHUmMe uHguka-
uuu 3a npuAokeHue Ha ek3zozeHHu KC ce BkatouBam
CbCMOoAHUA Ha geuuum, Kamo ocmpa UAU XPOHUY-
Ha HagbbOpeyHa HegocmMambYHOCM, aAepaudHU pe-
akuyuu, OpoHxuaAHa acmma, acnupauuoHeH nHeBmo-
HUM, MO3bueH omok, 3a6oaaBaHua Ha AymbarHume
MexxgynpeuwaeHHu guckoBe, aBmoumyHHu 3aboaaBa-
HUQ, KOAA2EHO3U U MHO20 gpyeu.
Kopmukocmepougume ca cpeg Had-uyecmo
npegnucBanume kaacoBe aekapcmBeHu cpegcmBa
68 cBemoBeH mawab. Mpe3 2001 2. 6 CveguHeHume
wamu ca uzgageHu noBeuve om 34 muauoHa peugen-
mu 3a yemupume Hal-yecmo uznoa3BaHu nepopasHu
KC (3). B coBpemerHume o6wecmBa noBeue om 1%
OM HaceAeHUEMO € Ha gbA20CPOYHA KOpMuUKocme-
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pougHa mepanua (4). OkoAo eguH npoueHm om 006-
wama Bv3pacmHa nonyaauua 868 Beaukobpumarusa
noayuaBa nepopaatu KC 3a pasauuHu nokazaHus
(5). Cnopeg gpyeau ugzmouHuuu mexgy 1% u 3% om
Bb3pacmHume 6 cBemoBer mawab ca Ha NPOGbLAXKU-
meaHa mepanua ¢ KC (1). TpuezoguwHo npoyuBaHe
(2012-2014), ob6xBawawo 1,5 muauoHa Bb3zpacm-
HU (Ha Bb3pacm 18-64 2.) B CALLl, ycmanoBaBa, ue
eguH Ha Bceku nemuma ambyaamopHU nauueHmu e
uznoasBaa kpamkocpouHo nepopaaru KC (6).

Kopmukocmepougume npegcmaBaaBam gBy-
ocmbp Med - npuAazaHu 8 nogxogawa go3upoBka
u 3a oepaHuveH nepuog om Bpeme, me ocueypaBam
3HaYyUMeAHU mepaneBmuuHu NOA3U NpuU HUCKa Yec-
moma Ha HeXXeAaHu peakuuu. Bonpeku moBa, Henpa-
BuaHama go3upoBka u/uAu npogbAXKUMEAHOCMMA
Ha npuAoXkeHue, kakmo u BHe3anHOMO um npekpa-
maBaHe caeg npogbAKUMeAHa ynompeba, moeam
ga umam kamacmpodaAHu nocaeguuu. Bounpeku ue
cuHmemuyuHume KC npogbaxaBam ga 6bgam ocHo-
BeH komnoHeHm B mepanuama Ha mHoXecmBo 3a60-
AaBaHua, npe3 nocaegHume 20guHU ce u3zpazaBam u
KpumuyHu cmaHoBuwa cpewy maxHama ynompeba
nopagu NOMeHUUaAHO MmeXKKUme HeXXeAaHu Aekap-
cmBeHu peakuuu (HAP).

TokcuyHocmma Ha KC e egHa om HalU-yecmume
npuduHu 3a ampozeHHu 3aboaaBanua, cBbp3aHu c
AEYEHUEMO Ha XpOoHU4YHU Bb3naaumesHu CbCcmMos-
Hua. MpegBug pazHoobpazuemo B mexaHuzmume Ha
geticmBue Ha KC, me mozam ga npegu3Bukam wupok
cnekmbp om HAP, kamo Hakou om max ca Heu3bex-
Hu. Cpeg Bcuuku cpakmopu, Bausewu Bopxy HAP
Ha KC, gozama, go3oBuam pexxum u npogbAKUMeEA-
HOCmMmMa Ha mepanuama ca Had-3Hayumume He3aBu-
cumu u gobpe gokymeHmupaHu puckoBu hakmopu.
O6ukHoBeHo mHOecmBeHu u ocobeHo mexxku HAP
ce HabaogaBam npu ,cynpagu3zuoAo2udHU”’ go3u
KC, kamo me mo2am ga Bapupam om aAeka cynpecus
Ha XunomaAamo-xunogu3apHo-HagbbbpeuHama oc
(XXHB) go mexku, xxuBomo-3acmpawaBawu uHpek-
uuu (7). Bcowrocm KC ca cpeg Bogewume npuduHu
3a xocnumaauzayus, cBbp3aHa C HexxeaaHu Aekap-
cmBeHu peakuyuu Npu MegukameHmMOo3HO AeYeHue.

Hau-yecmume HeXkenaHu peakyuu Ha
mepanugama Ha KC

[Npu o6cwvkgaHe Ha Bb3moxxHume HAP npu yno-
mpebama Ha KC mpab6a ga ce uma npegBug, ue me
ca pe3yamam Ha gb2A0CPOYHA XpOHUYHA ynompeba
Ha KC. Bbnpeku moBa ca gokaagBanu HAP om kpam-
KocpouHo npunokeHue Ha KC, kakBomo e nepuone-
pamuBHomo makoBa.

HagbwvbpeuyHa HegocmamvyHOCM

TpemuyHama HagbbbpeyuHa HegocmambyHOCM,

npuvuHeHa om XpoHuueH npuem Ha Bucoku go3u
KC, e Hatu-yecmama popma. Aopu KpamKoCpoOUHOMO
npuAro>keHue Ha ek3oz2eHHU KC nomucka XXHb ocma,
Kamo mo3u edekm MoxKe ga nepcucmupa 6-12 me-
ceua cAeg cnupaHe Ha mepanuama. [MTopBomo ma-
wabHo npoyuBane (2006 2.) ¢ 2,4 MAH. gywu ycma-
HoBaBa go3o3aBucuma Bpb3ka mexgy npuema Ha KC
U pucka om HagbbbpeuHa HegocmambyHOCM, Kamo
90-gHeBHuam npuem noBuwaba pucka 3,4-kpamHo.
HoBu uzcaegBarua nomBouprkgaBam me3u gaHHu (8).

CovpgeyHo-cbgoBa namoaoaus

MonyaauyuoHHo npoyuBaxe ¢ 68 781 nayueHmu
Ha 2AIOKOKOpMuUKougHa mepanua u 82 202 koHmpo-
AU nokazBa 2,56 nbmu noBuweH puck om cbpgeu-
Ho-cbgoBu uHuugeHmu npu npuem Ha KC. Apyeo
uzcaegBare (50 655 nauueHmMu u KOHMPOAU) ycma-
HoBaBa Bpb3ka mexkgy KC u noBuweH puck om cbp-
geyHa HegocmambyHOCM U ucxemuyHa Hoaecm Ha
cbpuemo (9).

[Antoko3Ha xomeocmasa

[Npeaaeg Ha Aumepamypama (1990-2022) nokasz-
Ba, ye KC-uHgyuyupaHama xunepaaukemusa e 4ecmo
cpewaHa Kakmo npu guabemuuu, maka u npu Auua
6e3 3axapeH guabem (3A). Puckbm om pazBumue Ha
3A npu mepanua ¢ KC e 1,5-2,5 nbmu no-8Bucok u
KopeAupa ¢ kymyraamuBHama go3a u npogbAKUMEA-
Hocmma Ha AeveHuemo (10).

Vingpekuyuu

KC nomuckam BpogeHua u npugobumua umy-
HuUmem, koemo yBeauuaBa pucka om GakmepuaHu,
BupycHu, canpoumHu, 2bbuyHU U NPOMO30UHU UH-
gekuuu. MNMpoyuBare ¢ 16 788 nauueHmu cBbp3Ba
npegHu30A0H 5 mg/24 h ¢ noBuweH puck om Xxoc-
numaau3auus 3apagu nHeBmoHua. Apyzo uzcaegBane
(15 597 nauueHmu) nokazBa gBykpamHo noBuwaba-
He Ha pucka om BakmepuaAHU UH(PEKUUU NpU Npuem
Ha >5 mg npegHu30A0H gHeBHo (11).

HeBponcuxuampuyHu echekmu

KC npegu3BukBam ¢pyHKUUOHAAHU U cmpykmyp-
HU npomeHu B mo3bka, ocobeHo B memnopaaHus A0D.
Yecmu noBegeHyecku npomeHU ca HapyweHuama
B xpaHeHemo u cbHa. [Npu KpamkocpouHa mepanus
npeobragaBam xunomaHuama u maHuama, gokamo
genpecuama gomuHUpa NPU gbA20OCPOYHO AeYeHue
(5-10% om caydaume ca mexku). KoeHumuBHume
epekmu 3acazam npegumHo pabomHama namem (12).

Apyeu

XKuBomozacmpawaBawu ycaroxHeHua npu me-
panua ¢ KC BkaouBam ocmbp epo3zuBer 2acmpum,
nenmuyHu a368u, upeBHa nepdopauyuna u naHkpea-
mum. AaHHume codam, ue 10-gneBer npuem Ha Bu-
coku go3u KC He Bause kAuHUYHO 3Hauumo Bbpxy 3a-
pacmBaHemo Ha paHu, HO npu XpoHuuHa ynompeba
(=30 gHu) puckbm om HapyweHua 6 3apacmBaHemo
moxKe ga ce yBeauuu 2-5 nomu.
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MepuonepamuBHa ynompeba Ha
kopmukocmepougu

Om omkpuBaHemo cu goceza KC Hamupam npu-
AoxeHue B noumu Bcuuku obracmu Ha meguuuHama
U ce npuaaz2am no pazHoobpazHu HauyuHu (5). OcBen
ye ca ocHoBeH komnoHeHm B gbAcocpouyHama me-
panua Ha XpoHU4YHU Bb3naaumeaHu u aBmoumyHHU
3aboaaBanun, cunmemuuHume KC ce uznoazBam u
Kamo KpamKOoCpO4yHa mepanusa npu peguua ocmpu
CbCMoAHUA - acmmamuyeH npucmbn, obocmpaHe
Ha XObb, aHathuAakcua, cnuHaAeH WoK, agucoHoBa
Kpusa, cencuc (13).

B aHecme3uoaoz2uuHama npakmuka, 6 Henocpeg-
cmBenua nepuonepamuBeH nepuog (24 yaca npegu
u caeg onepamuBHama uHmepBeHuyua), KOPpMUKO-
cmepougume ce uznoazBam wupoKko 3a AedeHue Ha
peakmuBHu 3aboaaBaHua Ha guxameAHUmMe NbMuWa,
ocmpu HeBpoHaaHu yBpexkgaHus, 2ageHe u/uau noB-
pbwaHe, Bb3naaumearu 3aboaaBaHua, Kakmo u 3a
uMyHOCyNpecua Npu op2aHHa MpaHcnAaHmMauua uau
KapguonyamoHaaeH badnac (14).

Ynompeba Ha kopmukocmepougu 68 nepuonepa-
muBHua nepuog B obwua cayvad:

« Kamo cmpec-go3a npu nauueHmu Ha XpoHuU4Ha
mepanus ¢ KC;

« Kamo npomuBoaaepauuHa npemegukauus;

« 3a npogpurakmuka Ha caegonepamuBHomo 2a-
geHe u noBpbwaHe;

« Kamo agtoBanm Ha aHaaz2e3zuama 8 nepuonepa-
muBHua nepuog.

CneuuduyHu cayvau Ha npuroxkeHue Ha KC 6 ne-
puonepamuBHua nepuog BkaouBam npodpurakmuka
Ha mMo3byeH omok B HeBpoxupypauama; HamarnBaHe
Ha omoka Ha mekume mukaHu 6 auueBo-uearocmHama
Xupypaua u OmMOPUHOAAPUH20A02UAMA; Kamo UMYHO-
cynpecuBeH azeHmM npu MpaHcnAaHMauua Ha MbKaHu
U Op2aHu; Kamo 3amecmumeAHa mepanusa caeg agpe-
Harekmomus; npu nayueHmu B cbcmoaHue Ha WoK.

Cmpec-go3a npu xpoHuyHa kopmukocmepo-
ugHa mepanus

[Npe3 50-me 2oguHu Ha muHaaua Bek ca nyb-
AUKYyBaHu MHO200poUHU CbOOWEHUA 3a nauueHmu
Ha xpoHuuHa KC mepanua no noBog peBmamougeH
apmpum, KOUMO ca NOYUHAAU MaAKO CAeg opmone-
guyHu onepauuu. pu no-2zoramama yacm om mesu
CcAyvyau aymoncuoHHUmMe Haxogku pazkpuBam gBy-
cmpaHHa ampodua Ha HBX, koemo Bogu go u3Bo-
ga, ye HecnocobHocmma Ha HB>XK ga peazupam agek-
BamHo Ha xupypeuuHua cmpec e Guaa npuyuHa 3a
AemanHuau3xog. Yemupu gecemuaemua NO-KbCHO
0630p Ha Aumepamypama noka3Ba, ye egBa 6 3 om
57 CAyYaa CMbPMMaA UAU XUNOMOHUAMA MO2am Ka-
meezopu4Ho ga ce cBbprkam ¢ nepuonepamuBHa

agpeHaAHa Kpu3a npu nauueHmu Ha gba2ocpouHa KC
mepanus. [NpogbaxkumeaHama ynompeba Ha cmepo-
ugu moxke ga goBege go ampoeeHHa HagbbOpeuHa
HegocmambuHocm (HH) nopagu cynpecus Ha XXH
oc. Cmpecobm, npegu3BukaH om xupypau4Ha uHmep-
BeHuun, moxe ga goBege go noBuweHa HyY>kga om
KOpMu30A, KOUMO Npu NauueHMu Ha gbA20CpPOUYHA
cmepougHa mepanua He Mmoxe ga 6bge cekpemupaH
nopagu Haauduemo Ha HH (15).

CovBpemeHHo npoyuBare noka3Ba, ye Hag egHa
mpema om nayueHmume, KoUumo NPOgbAXKUMEAHO
npuemam npegHu3zonoH uAu ekBuBaseHm B8 Hucka
go3a (5 mg/geH) 3a peBmamouger apmpum, pa3Bu-
B6am HH, a npuaazaHemo Ha cynpadu3uoAo2uYHU
go3u KC moxxe ga yBeauuu pucka om cmepoug-uHgy-
UupaHu CMpaHUYHU egpeKkmu, Kamo Xunepaaukemus,
umyHocynpecua u 3abaBeHo 3apacmBaHe Ha paHu
(16). Ho memaanaau3 ycmanoBaBa, ue noBeuemo
navueHmu ¢ Kopmukocmepoug-uHgyuupaHa HH He
npoaBaBam kauHuuHu cumnmomu. [Mpu 6ygeH nauu-
eHm KAUHUYHUMe npoabu Ha agpeHaAHa Kpu3a Mo-
2am ga BkatouBam npomeru 8 ncuxudyHua cmamyc,
KopemHa 60AKa, 2ageHe u/uAu noBpbwaHe, MyckyaHa
cAabocm u xunomowusa (15).

3a npakmukyBawua aHecme3uonroe2, obaue, ne-
puonepamuBHama agpeHaaHa kpu3za ocmaBa guazHo-
3a Ha u3kalouBavemo u uzuckBa Bucoka cmeneH Ha
KAUHUYHA NOGO3pUMeAHOCM, Mbl Kamo onucaHume
npu3Hayu u cumMnmomu vYecmo omcbcmBam npu na-
uueHmu nog obwa aHecme3ua u ca HecneuuduuHu 6
paHHua caegonepamuBeH nepuog. KauHuuHama kap-
MuHa e mexKka, C hepcucmupawa XunomoHus, Koa-
mo crabo ce noBauaBa om uHPY3zuUOHHA mepanua u
Bazonpecopu. Mo ma3u npuduHa e Heobxogumo npa-
BuAHO pazbupaHe u npoz2HO3UpaHe Ha cynpecuama
Ha HBXX ¢ o2aeqg uzbaz6are Ha ocmpa HH 6 nepuone-
pamuBHua nepuog.

3a pasAauka om ucmopuyeckume NPenopbku 3a
cmpec-go3u KC 6 nepuonepamuBHua nepuog, cko-
pPOWHU gaHHU coyam, ye obuvalHama go3a KC Ha
nauueHma caegBa ga 6vbge noggbprkaHa B8 npegone-
pamuBHua nepuog u npuAoxkeHa B geHa Ha Xxupypauy-
Hama uHmepBeHuua kamo cbweBpemeHHo ce oCb-
wecmBaBa moHUMOpUpaHe 3a Npu3HaUU U CUMNMOMU
(Hanp. xunomoHua) Ha HH B8 uxmpa- u nocmonepa-
muBHua nepuog (2,5,17). INpu uimpaonepamuBHama
XUNOMOHUA, KOAMO He MoXke ga Obge agekBamHo
KOHMpoAupaHa ype3 koHcepBamuBHu memogu (Hanp.
UH(PY3UOHHA Mepanus, npuAo>keHue Ha Bazonpecop
U Kopuz2upaHe Ha memaboAumHuU HapyweHus), Hagob-
OpeuHa kpu3a ce cyuma 3a Bb3MOXKHA NpuYUHa U u3-
uckBa gonbaHumMeaHo npuaoxeHue Ha KC (2).

Pasauunu npoyuBaHua ca uzcaegBaau cynpadgu-
3U0AO2UYHU (gecem Nbmu Hag HOpMaaHaMa CKOpocm
Ha npogykuusg), uzuoroeudHu (ekBuBareHmHU Ha
HOpMaAHama ckopocm Ha npogykuua) u cybguszuo-
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AO2UYHU (egHa gecema om HOpMaAHama CKOpocm Ha
npogykuus) go3u KC kamo 3amecmumeaHa mepanus.
Friedman et al. npoBe>xkgam npocnekmuBHo npoyuBa-
He npu nauueHmu, noAyvyaBawu umyHocynpecuBHu
go3u KC u nogAO>KeHU Ha 20AeMU OpmoneguyHuU one-
pauuu. Te ycmaHoBaBam, yue HUMO eguH hauueHm He
pazBuBa kauHuuHu npoaBu Ha HH Bvnpeku ve e npu-
emaA camo obuvatHama cu gHeBHa goza KC. OcBeH
moBa, Bbnpeku npuaazaHemo Ha Bucoku cynpecuBHu
go3u KC npegu onepauusama, 71% om nauueHmume
nokazBam noBuweHa eHgozeHHa NPOGYKUUA Ha KOp-
mu3oA 8 omeaoBop Ha xupypaudHua cmpec, umepeHa
ype3 HuBama Ha cBobogHua kopmu3oa 6 ypuHama.
PaHgomu3upaHo npoyuBaHe npu nayueHmu Ha Xpo-
HUYHA cmepougHa Mepanus, NOGAOXKEHU Ha 20AeMu
KOAOPEKMaAHU onepauyuu, He ycmaHoBaBa pazauku
6 yecmomama Ha opmocmamuyHa XUNOmMoHUA UAU
HH me>kgy me3u, noayuaBawu Bucoku goszu KC (100
mg xugpokopmu3oH BeHo3HO Mpu nbmu gHeBHO) u
me3u, noAyyaBawu Hucku go3u KC (ekBuBareHmHu Ha
npegonepamuBHama um go3a). PempocnekmuBHo ko-
xopmHo npoyuBare npu nauueHmu ¢ Bb3naaumenru
3aboaaBaHun Ha vyepBama, NOgAOXKEHU Ha Xupypauu-
HU uHmepBeHyuu, cbwo noka3zBa, ye npuaazaHemo
Ha Hucku nepuonepamuBHu go3u KC (ekBuBareHnmHu
Ha npegonepamuBHama um go3a, npuro>keHa BeHo3-
Ho) He Bogu go cayyau Ha xemoguHamu4Ha HecmabuA-
Hocm, uzuckBawu Bazonpecopu uAu gonbAHUMEAHU
KC 3a AeueHue Ha nepuonepamuBxa HH.

Marik u Varon, 8 cucmemamuueHn 0630p Ha npu-
AokeHuemo Ha cmpec-go3u KC 8 nepuonepamub-
HuA nepuog, aHaAauzupam geBem npoyuBanua ¢ 315
navueHmu u cmuzam go u3Boga, ye nayueHmume,
noayuaBawu mepaneBmuunu go3zu KC u nogaoxe-
HU Ha XupypauuHu uHmepBeHuuu, pYmuHHO He Uu3-
uckBam gonbaHumeaHu go3u KC, a e gocmambuHo
ga npogbAxkam npuema Ha obuuaiHama cu gHeBHa
go3a (18). Brown u Beui ycmaHo6aBam, ue nepuone-
pamuBHama xunomoHus, cBbp3aHa ¢ HagbbOpeuHa
Kpu3a, e pagko abaeHue, c npubAuzumeAHa yecmoma
om 1-2%, kamo ma3u oueHka ce 6azupa ocHoBHO Ha
npocnekmuBHo npoyuBaHe npu nauueHMu Ha Xpo-
Hu4YHa cmepougHa mepanus, npu koumo KC ca 6uau
npeycmaroBenu (18). Kehlet u Binder nybaukyBam
BepoamHo Hal-Hage>kgHUmMe gaHHU OMHOCHO nepu-
onepamuBHomo npuaoxxeHue Ha cmpec-go3u KC. Te
aHaAuzupam 73 naugueHmu Ha XpoHU4YHa mepanus C
KC (6 guanazona 5-80 mg/geH npegHU30H uAu ekBu-
BareHmM), NOGAOXKEHU HA AeKU U MeXXKU XupypaudHu
uimepBenHuuu, npu koumo npuembm Ha KC e npe-
ycmaHoBeH 3a 36 yaca npegu onepayusma u He e
Bb306H08eH go noHe 24 vaca caeg Hea. INMpocaegaBa-
HU ca nAazmeHume HuBa Ha KOPMU3O0A U XKU3HEHUME
nokazameau. HeobacHuma xunomoHua (gedpuHupa-
Ha Kamo CUCMOAHO apmepuaAHO HaAnszaHe nog 80
mmHg, Henpegu3BukaHa om cencuc, aHaguAakcua
uau kpbBo3zaeyba) ce HabalogaBa npu 7 om 18

nauueHmu kamo npu Bcuuku ekBuBareHmuama gHeB-
Ha go3a e no-Bucoka om 5mg/geH npegHU30A0H. Bb-
npeku moBa, camo 3 om me3u 7 nayueHmu umam Hu-
cku HuBa Ha Kopmu3oA u He noka3zBam omzoBop Ha
npuAoXkeHu gonbvAHumeAHu go3u KC, kamo moBa ca
nauueHmu ¢ ekBuBareHmHu go3zu no-Bucoku om 20
mg/geH npegHuzoAoH. OcBen moBa, nauueHmume ¢
HUCKU nAa3meHu HuBa Ha KOPMU30A Npegu onepauu-
ama He npoaBaBam no-Bucoka CKAOHHOCM KbM XUNO-
moHua 68 nocmonepamuBxua nepuog. ABmopume 3a-
katodaBam, ye npegonepamuBHomo naazmeHo HuBo
Ha KOpMU30A He e ocHoBHUAM onpegeAaw, hakmop
3a apmepuaArHOMO HaAf2aHe NpU hayueHmu, NoAyYa-
Bawu KC no Bpeme u caeg onepauuama, u 4ye ocmpa-
ma cmpec-uHgyuupaHa HH e pagko aBaeHue, gopu
Ko2amo cmepougume ca npeycmaHoBeru (2).

B ckopoweH mema-aHaAu3 e aHaAu3upaHa npo-
maHama B8 cepymHama KoHUeHMpauua Ha KOPMU30A
npegu u cAeg xupypeuuHa unmepBeHuua npu nauu-
eHMuU, KOUMO He ca Ha cmepougHa mepanus, 06-
xBawaw, 71 npoyuBaHua om 1990 2. go 2022 2. B
moBa u3zcregBare unBazuBHocmma Ha xupypauyHa-
ma uHmepBeHuuna e KAacuguuupaHa 6 mpu cmeneHu
(1-3) cvaaacHO moguuuupaHume XupypauuvHu Kpu-
mepuu Ha Johns Hopkins: aeka, ymepeHo unBa3zuBHra
u Bucoko uHBazuBHa npouegypa. B mo3u 0630p e
ycmaHoBeHo, ye cmeneHma Ha XupypaudHama UH-
mepBeHuua okazBa 3HauumeaHo BauaHue Bbpxy
kopmu3zoaoBama cekpeuua (14). OueHkama Ha PYHK-
uuoHaaHocmma Ha XXH oc mpabBa ga ce cpokycupa
Bvpxy npegxogHama ynompeba Ha KC, pymuHuHeH
puzukareH npezaaeqg (BrkarouumeaHo uzmepBaHe Ha
apmepuaAHOMO HaAfzaHe) u ocHoBHume rabopamop-
Hu nokazameau - KK, azomHu meaa, enekmpoaumu,
kpbBHa 3axap, YepHOgpoOHU eH3umu. AupekmHume
mecmoBe 3a cynpecua Ha HagbbOpeuHama pyHkuua
pagko ce uznoa3zBam 6 kAuHUYHama npakmuka.

Cnopeg HaaudHUMe gaHHU ce pa3zepaHuyaBam
mpu 2pynu nayueHmu:

[NayueHmu 6e3 cynpecua Ha ocma XXH

Ao3ama u NpogbAXKUMEAHOCMMA Ha NPUAOXKe-
Huemo Ha KC Bauaam Bbpxy cynpecuama Ha ocma
XXH. HezaBucumo om npogbAXkumeAHoCcmma Ha me-
panuama, pUCKbm om cynpecun € HUCHK, ako KYymy-
AamuBHama go3a He HagBuwaBa 5 mg/geH ekBubBa-
AEHM Ha npegHu30A0H. Te3u nauueHmu He uzuckBam
gonbAHUMEAHO npuAoxkeHue Ha KC uau mecmoBe 3a
oueHKa Ha ocma XXH.

[NayueHmu cbvc cynpecupaHa XXH oc

Mayuermu, npuemawu KC 8 kymyramuBHa
gHeBHa go3a Hag 20 mg ekBuBareHm Ha npegHu3o-
AOHa 3a Nepuog No-gbAb2 OM MpU CegMuuu, Kakmo
U NauUeHMuU CbC CUMNMOMU Ha cuHgpom Ha Cushing,
cBbp3aru c npuem Ha KC, ca ¢ Bucok puck om cynpe-
cua Ha ocma. INpu me3u nayueHmu mpa6Ba ga ce
npuAaza gonvAHUmMeAHa nepuonepamubBHa goza KC
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6 3aBucumocm om uHBazuBHocmma Ha xupypauyHa-
ma uimepBeHuus.

HeuzBecmHa cmeneH Ha cynpecua Ha ocma XXH

Mauuenmu, npuemawu KC 8 kymyramuBHa gHeB-
Ha go3a 5-20 mg/geH ekBuBareHm Ha npegHU30A0HA
3a hepuog om mpu uAu noBeue cegmuuu, mo2am ga
npoaBaBam pa3zAudyHa cmeneH Ha cynpecus Ha ocma
6 3aBucumocm om Bv3pacmma, gozupoBkama u npo-
gbAKUMEAHOCMMA Ha npuAoxkeHuemo. [MlayueHmu-
me, koumo ca noayyaBaau Bucoku go3u cucmemHu
KC uAu mMowHU AOKaAHU cmepougu, uzuckBam npe-
gonepamuBHa oueHka Ha HagbbbpeuHama yHKuUA
gopu caeg npekpamaBaHe Ha mepanuama. AONbAHU-
meAHomo npuroxkeHue Ha KC mpa66a ga ce onpege-
A Bb3 ocHoBa Ha pesyamamume om mecmoBeme.

Ouenkama Ha XXH oc BkawuBa u3zmepBa-
He Ha cympewHua CepymeH KOpMU30A U Kpambk
ACTH-cmumyaauyuoHeH mecm. 3aameH cmaHgapm 3a
hyHKUUOHaAHama U ougeHKa e uHcyauHoBuam moae-
paHmeH mecm, HO KpamKuam mecm cbc Synacthen
€ No-gocmbneH U NO-MAaAKO guckomgopmeH. Bob-
npeku moBa, peyamamume om me3u GuoxumudHu
mecmoBe caabo kopeaupam ¢ KAUHUYHO u3aBeHama
HagbbOpeuHa HegocmambuHocm. Ao3jupoBkama u
npogbAKumeaHocmma Ha ek3okeHHama KC mepa-
nua He nokazBam gobpa Koperauus cbC cmeneHma
Ha cynpecua Ha XXH ocma uau ¢ Bpememo, Heob-
xogumo 3a Bv3cmaHoBaBaHemo U caeg cnupaHe Ha
mepanusma. MHguBugyaaHume pazaudua 6 mo3u
npouec 3ampygHaBam npoz2HO3upaHemo My, HO cno-
peg noBeyemo aBmopu cynpecuama Ha ocma pagko
npogbaxkaBa noBeue om egHa 2oguHa. M3KkaloueHue
npaBam nauueHmume, noayvyaBawu BbompecmaBHu
un>xekuyuu ¢ KC, npu koumo npogbAaXXumeAHocmma
Ha cynpecuama 3aBucu om yecmomama u go3ama Ha
uHxXekuyuume u ocmaBa HegocmambyHO NpoyUeHa.

Cynpadguzuoro2uuHume go3u KC nomuckam
npogykuuama Ha CRH u cekpeuuama Ha ACTH. Aabo-
pamopHo npoyuBaHe Ha YHuBepcumema 6 bpucmoa
ycmaroBaBa, ue nemgHeBHO AeueHue ¢ memuAnpeg-
Hu30A0H Bogu go cynpecua Ha 6a3arHama cekpeuua
Ha ACTH u kopmu3oA, Kakmo u go HamaAeH omzo-
Bop Ha kopmu3zoaroBama cekpeuua npu mecm ¢ Buco-
ka go3a ACTH. OueHkama Ha 6a3zaaHama cekpeuua
Ha kopmu3oa u ACTH uma npegukmuBHa cmolHocm,
cbnocmaBuma ¢ mazu Ha cmaHgapmHua U HUCKOJO-
306ua ACTH-cmumyaauuoHeH mecm.

EguH om Bb3moxkHume nogxogu 3a npuaaea-
He Ha cmpec-goza KC 8 nepuonepamuBHus nepuog
BrkatouBa kamezopu3zupaHe Ha nayueHmume 6 yemu-
pu 2pynu 663 ocHoBa Ha HaAUYHUME gaHHU:

« TayueHmu ¢ guazHocmuuupaHa BmopuuHa
HagbbbpeyHa HegocmambuHocm, nomBbpgeHa
upe3 kpambk ACTH-cmumyaauuoHeH mecm. Te3u na-
uueHmu u3uckBam nepuonepamuBHO npuAroKeHue
Ha cmpec-go3a KC.

« Mayuenmu ¢ Bucok puck om cynpecus Ha XXH
oc, Bkalouumearo nauueHmu, AekyBaru ¢ KC 8 gosu,
ekBuBareHmHu Ha noHe 20 mg/geH npegHU30H 3a No-
Beye om mpu cegmuyu, uau makuBa ¢ KAuHuuHU Ge-
Ae3u Ha cuHgpom Ha Cushing. Te3u nauueHmu mpa6-
Ba ga noayuam cmpec-go3a KC.

 [layueHmu ¢ HUCBK puck om cynpecua Ha XXH
ocma, BkatouumeaHo nauueHmu, AekyBaHu ¢ kakBa-
mo u ga e go3a KC 3a no-maako om mpu cegmuuy,
makuBa, npuemawu cympewHa go3a npegHu3oH <5
mg/geH, uau npegHu3zoH 10 mg/geH npe3 geH. [pu
me3u nauueHmu He ce u3zuckBa nepuonepamuBHo
npuAoxeHue Ha cmpec-go3u KC, ocBeH ako He npoa-
Bam npusHauyu Ha cynpecua Ha ocma XXH.

« MayueHmu ¢ Me>KguHeH puck om cynpecus Ha
ocma, BkatouumeAHo Bcuuku nauueHmMuU Ha XpoHUYHA
cmepougHa mepanua, Koumo He nonagam 6 Humo
egHa om 20pHUmMe Kamez2opuu. AKo npegonepamub-
Homo Bpeme e gocmamwbuHo, € ymecmuo npoBexkga-
Hemo Ha (pyHKuUuOoHaAHO mecmBaHe Ha ocma. B cay-
yal ye mecmoBeme He ca HaAUYHU, aHECME3UOAO2bM
mpabBa ga NPUAOXKU KAUHUYHA NpeueHKa OMHOCHO
Heobxogumocmma om npuAroxkeHue Ha KC, kamo ce
ocHoBaBa Ha nepuonepamuBHua cmamyc Ha nauyuen-
ma (Hanp. cmeneH Ha xemoguHamu4Ha cmabuAaHocm)
U XUpypauyHua puck.

Mpu u3zbopa Ha megukameHM 3a nepuonepa-
muBHa cmpec-go3a e BaxkHo ga ce uma npegBug, ue
npu BmopuyHa HH npobrembm e gepuyumsbm Ha
KC, a He Ha muHeparokopmukougu. CaegoBamenHo,
mpabBa ga ce omyuma omHocumeAHama 2AlKOKOp-
MuKougHa U MUHepaAoKopmukougHa akmuBHocm
Ha u3zbpaHua megukamenm. OcBeH moBa, muHepano-
kopmukougHume cBolcmBa Ha npenapama moeam
ga goBegam go go3zo3aBucum omok/3agpbikka Ha
meyHOCMU U Xunokaauemus. B npoyuBane, npoBege-
HO om Prete u cobmp. e ycmaHoBeHo, ue omzoBopbm
Ha KOpmu3oAa € pa3AudeH Mekgy nauueHmume,
NOGAOXEHU Ha MuHumaaHo uHBa3zuBHa (cmenet |) xu-
pypaua, 8 cpaBHeHue ¢ nauueHMuUMe, NOGAO>KEHU Ha
ymepeHa u Bucoko unBazuBra xupypaua (cmenen Il u
IIl). iHmepecHomo e, ye xupypausma om cmeneH |
He e npuvuHuAra noBuwabaHe Ha nepuonepamuBHusn
kopmu3oA. pu onepauuu Il u lll cmeneH HAama 3Ha-
yumeaHu pa3auku 8 HuBomo Ha kopmu3oa no Bpeme
Ha ekcmybauus u 18 vaca caeg onepauuama. 1 moBa
yBeauuerue Ha kopmu3oaa npogbaxkaBa go 1 cegmu-
ua caeg onepauuama. Salemu comp. 8 cBoe 0606we-
Hue gaBam Hacoku 3a npegonepamuBHa cmpec-go3a
cmepougu Npu hayueHmu ¢ gba2ocpouHa ynompeba
Ha KC npu maAka, ymepeHa uAu 20Aama xupypaua 6863
ocHoBa Ha Buga Ha onepauuama u ouyakBaHua cmpec
om Hea (15) (Taba. 1).

Bvnpeku npoBegeHume KAauHu4HU npoyuBaHun
U Mema-aHaAu3U, KbM MOMEHMA NPUAOXKEHUEMO Ha
cmpec-go3u KC 8 nepuonepamuBHua nepuog npu na-
uueHmu Ha xpoHuuHa KC mepanus He e ycmaHoBeHo
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Tabauya 1. Cmpec-go3u KC cnopeg mexxecmma Ha onepamuBrama unmepBenuus

Texxecm Ha N3mepeHa cekpeyusn IMpumepu lMpenopbyumenHu

onepauyuama Ha KOpMu30A cmpec-go3u

MoBbpxHoCcMHu 8-10 mg/geH AeHmaAHU npouegypu O6uvatHu gHeBHU go3u
buoncua

Aeku 50 mg/geH MH2BuHaaHa xepHua O6uuaiHu gHeBHu gosu
Kiopemax
KoaoHockonua
Xupypaus Ha pbka

CpegHomeXxku 75-150 mg/geH CmaHa Ha cmaBa O6uvatHu gHeBHU go3u +
XoAeuucmekmomun Hydrocortisone 50mg npu pa3pe3a;
Xucmepekmomus Hydrocortisone 25mg/8u 3a
Pesekuua Ha uepBa nbpBume 244y nocmonepamuBHo

Caeg moBa obuyadHa gHeBHa go3a

Texxku 75-150 mg/geH E3oacekmomun O6uvalHu gHeBHU go3u +
TomanHa Hydrocortisone 100mg npu pa3pesa;
NPOKMOKOAEKMoMuA nocmosnaHHa uHgy3ua Ha 200mg
CovpgeuHo-cbgoBa Hydrocortisone /244 uau
xupypaua Hydrocortisone 50mg npu pazpe3a;
TpaBma Caeg moBa gBykpamHo no-Hucka
PaxkgaHe go3a Bceku geH go gocmuzaHe

Ha obuyalHa gHeBHa go3a

ype3 Kamez20pu4HU U ACHU NPEenopbKU, KOemo HaAa-
2a Heobxogumocmma om HoBu u3zcaegBaHua u paz-
pabomBaHe Ha nogxogawu ar2opumMmu.

MpomuBoanepauyHa npemegukayus

AHecme3uoAo3ume PYMuUHHO NpuAazam aHecme-
3una B pazAuyHU KAUHUYHU ycaoBuAa u no pa3audHu noka-
3aHug, kKamo onepamuBHu uHmepBeHyuu, uHMeH3uBHa
mepanua u uHBazuBHu uHMepBeHyUuOHaAHU MaHUNYAa-
uuu. AHecmesuama npegcmaBaaBa hapmakoro2U4HO
yHUKaAHa cumyauus, Npu KoAMo nayueHmume ca u3-
AOXKEHU Ha mHOXKecmBo ek3oz2eHHU BewecmBa kamo
aHecmemuuu, aHarzemuuu, aHmubuomuuu, aHmucen-
muuu, koHmpacmHu BewecmBa, kpbBHU npogykmu,
XenapuH u KoAougHu pazmBopu, Koumo moz2am ga
npegu3zBukam pazAuuHu HexxeAaHu peakuuu (HP),
BrkAatouumeaHo peakuuu Ha cBpbxuyBecmBumearocm
(PCH) uau aHadpurakcus (20,21).

MepuonepamuBrume PCY ca 8 komnemeHuuu-
me Ha aHecme3uoAo3ume u arepaorozume. OueHe-
Hama yecmoma Ha PCY 8 nepuonepamuBHua nepuog
e T Ha 10 000 aHecmemuuHu npouegypu. Bonpeku
moBa, npocnekmuBHu npoyuBaHua npegnoaazam, ye
mazu yecmoma e nogueHeHa, kamo ce cbobwabBam
cmouHocmu om 1:3180 u 1:1480. B ckopowHo npoc-
nekmuBHO ucnaHcko uzcaegBaHe uecmomama Ha ne-
puonepamuBHume peakuuu e 1:381; om max 48% ca

AEKU, 3acfeauiu camo kKoxkama, a 52% npegcmabBas-
Bam aHacpuaakcua. B noBeuemo cepuu arepaudyHume
peakuyuu cbecmaBaaBam noHe 60% om Bcuuku nepo-
nepamuBxu PCY.

Hackopo aHaAu3z Ha mpu pa3AuyHU (PpeHcKu
6a3u gaHHU no3B80AU HauuOHaAHa OUeHKa Ha uec-
momama Ha HenocpegcmBenume IgE-meguuparu
aAepauyvHU peakuyuu no Bpeme Ha aHecme3ua. To3u
gokAaag nomBobprkgaBa obwomo cxBawaHe, ve peak-
uuume om He3zabaBeH mun ca cuaHo nogueHaBaHu,
Kamo yecmomama Ha aAepaudHuUme peakuyuu ce oue-
HaBa Ha 100,6 Ha MUAUOH npouegypu. Had-mexxkama
dopma Ha me3u PCH e nepuonepamuBHama aHagpu-
Aakcua. OueHeHama yecmoma e 1 Ha 10 000-20 000
aHecmemuyHU hpouegypu, kamo obwama cmbpm-
Hocm om aHagpuAaakcua e nog 0,001%. Apyau uzmou-
HUuyu cbobwaBam yecmoma Ha neponepamuBHa
aHaduaakcua om npubauzumenro 1:7000-10 000 u
cmbpmHocm 8 guanazoxa 1,4-4,8% (22). Yecmoma-
ma Bapupa me>xkgy 1 Ha 3500 go 1 Ha 20 000 onepa-
uuu, a cmbpmuocmma e 6 epaHuuume Ha 3-9%.

AHacpuaakcuama no Bpeme Ha onepayua npuyuHa-
Ba 9-19% om xupypauuHume ycaoxHeHua 6 cBemo-
BeH mawab u 5-7% om cmbpmHume caydau, cBvp3a-
HU ¢ aHecme3ua. ABeme ocHoBHU NpuYUHU 3a AeMaAeH
U3X0Qg NPU aHahUAAKCUA Ca AApUH2eaAeH aHauoegem U
KapguouupkyaamopeH KoAanc. BmopuyHama mo-

16

EngokpuHonozusi Tom XXX Ne1/2025



3buHa yBpega caeg aHokcua e Hal-cCepuoO3HOMO Yc-
AOXKHEHUe, koemo ce HabAatogaBa npu 0koAo 2% om
3acezHamume nayueHmu.

Mpu nayueHmume nog aHecme3usa auncBam xa-
pakmepHUMmMe CUMNMOMU Ha MeXKa arepauyHa peak-
uus, kamo gpeseab 2rac, gucgazua, cBemoBobpmerx
UAU 3ambaAeHo 3peHue (23). TMopagu moBa Aeuyeb-
Hume 3aBegeHua mpabBa ga paznoaazam C KOHCEH-
CyceH NPOMOKOA 3a guazHoCcmuka u ynpaBaeHue Ha
me3u peakyuu. Camo 8 marbk 6pold cmpaHu cbwecm-
ByBa opeaHu3zupaH NOGXOg KbM guazHOCMUKama, Ae-
yeHuemo u uzcaegBaHemo Ha CbMHUMEAHU nepuone-
pamuBHu arepeuyHuU peakyuu, Kakmo u nybaukyBaHu
pbkoBogcmBa no mo3u Bbnpoc. B noBeuemo gop-
»*aBu u/uau BoAHuuu AuncBam cmaHgapmu3upaHu
npomokoAu 3a noBegeHue Npu nayueHmMu ¢ aHamHe3a
3a neponepamuBru PCY, koemo cb3gaBa 3ampygHe-
HUA Npu AedeHuemo, gokaagBaHemo Ha uHyugeHmu
u nocregBawama emuoAroz2udHa guazHocmuka (20).
ToBa cb3zgaBa puck om noBmopHO u3AazaHe Ha no-
meHuuaAHU aAepzeHu. Hal-uearecbobpazHuam nog-
X0g € me3u navueHmu ga 6bgam ugeHmuduuupaHu
owie Ha npegaHecme3uoA02UYHama KoHCcyaAmauua u
HaCcoYeHU 3a OUEeHKa OmM CneuuaAucm arepa2oAaoe (24).
C uer npegomBpamaBare Ha peuuguB Ha ocmpu
arepe2onogobHU peakuyuu, Npu nayueHmu, uzuckBawu
MHO20KPAmHO NpuAoXeHue Ha omkatouBawu megu-
KameHmMu, ce npuaaza npemegukauyus. Mema-aHaau3
Ha Hsieh et al. noka3zBa, ye nayueHmu c npegxogHu
PCY 3HauumeaHo no-pagko pazBuBam HoBu peakuuu
CAEg NpuAa2aHe Ha npemeguKauu.

3a npogurakmuka Ha PCY npu Bucokopucko-
Bu nauueHMu ca nNpPegAoXKeHU pPa3AUYHU CXemU,
Hal-yecmo BkatouBawu kombuHauua om KC u/uau
aHmuxucmamuHu (25,26). Tpume ocHoBHU NpuHUU-
na Ha neponepamuBHama arepzonpoguArakmuka ca
chopmyauparu npe3 1975 2. IMvpBo, moguduuupaH e
NPOMOKOABM 3a Npemegukauua ¢ gupeHxugpamuH -
npuAaza ce go3a om 50 mg BeHO3HO UAU NepopaAHo.
Bmopo, nybaukyBaro e nbpBomo npoyuBaHe 3a npe-
megukauua ¢ Bucoku go3u KC, npu koemo 150 mg
npegHu3oH uau ekBuBareHm, pa3zgeAaeHu Ha HAKOA-
Ko npuema gHeBHo, npegomBpamaBam noaBama
Ha HeXkeAaHu peakuuu npu noBeyemo nauueHmu ¢
aHamHe3a 3a 06puB uau aHadpuAakmougHU peakuuu
KbM cbomBemuua megukameHm. Tpemo, 6b3 ocHo-
Ba Ha me3u gBe npoyuBaHua e npegaoxeH KOMOU-
HUPAH PEXUM C NPegHU30H U gupeHxugpamuH. B
KAUHUYHama npakmuka npemegukauuama ¢ KC ce
u3znoa3Ba 3a HamaanBaHe Ha obpazyBaHemo Ha aH-
mumeaAa cpewy MegukameHmu, a aHmMuxXuCmMamuHuU-
me - 3a npegomBpamaBare uau obaekuaBaHe Ha
aAepaudHU peakyuu.

KC-npochurakmukama e nonyaapu3upaHa npe3
1980-me 20guHu 3a npeBeHuua Ha peakuuu Kbm KOH-
mpacmHu BewecmBa npu uHmpaBeHo3zHa ypoezpacdpus,

aHeuozpapua U KOHMpaACM-ycuaeHa KOMNioMbpHa
momozpacpua (27). OmmoeaBa npemegukavuama
¢ KC e ymBbpgeHa kamo cmaHgapmeH nogxog 3a
npegna3BaHe npegu npuAo>KeHUe Ha onpegeAeHu me-
gukameHmu (28). Cuuma ce, ue ma HamaaaBa Bepoam-
Hocmma om He3abaBHu HAP u obuuaiHo ce npuraza
Nnpu nauueHmu c¢ aHamHe3a 3a PCY. lNpu Bucokopu-
ckoBu nauueHmu cmaHgapmHuam pexxum Ha NpPogu-
AakmuuHa npemegukayua ¢ KC BkatouBa npuroxkeHue
Ha nepopaAeH memuAnpegHuU30A0oH 12 vaca u 2 vaca
npegu ekcno3uuua Ha npegnoaAazaemusa omkatouBauwy,
azeHm uAu npegHu3oH 13, 7 u 1 yac npegu ekcno3u-
uua (30). Bbnpeku moBa, mema-aHaau3 Ha gecem npo-
yuBaHua He ycmanoBaBa noA3a om u3zoAupaHa uAu
KombuHupaHa npemegukauua ¢ KC u aHmuxucmamu-
HU 3a HamaaaBaHe Ha pucka om oCMpu UH(PPY3UOHHU
peakuuu Kbm megukameHmu, a noa3ume om KC-npe-
megukayuama ca cnopHu, mbl kamo AuncBam ybegu-
meAHU gokazameacmBa 3a HelHama epekmuBHocm
(25,26,28). TpoBegeHu ca MaAKO paHgomu3upaHu
KOHMpOAUpaHu npoyuBaHua u goceza HAMa Kamezo-
puyHU gokazameacmBa, ue npemegukauuama HamaAa-
Ba pucka om »xuBomo3zacmpawaBawa aHagpurakcus.

MopBume mawabHu npoyuBaHua 3a npodpurak-
muuHa ynompeba Ha KC 8 nepuonepamuBHus nepu-
og ca npoBegeru npe3 1980-me u 1990-me 2oguHu.
MopBomo om max e nybaukyBaro npe3 1987 2. u
paHgomu3upa 6763 nauyueHma cbC cpegeH puck 6
mpu 2pynu: 32 mg nepopareH memuAnpegHuU30A0H
12 u 2 vyaca npegu npuAoXkKeHue Ha megukameHma,
32 mg nepopareH MEMUANPEJHU30AOH Camo 2 4yaca
npegu npuAoxeHue uAu naauebo. Pexxumbm c gBy-
KpamHO NPUAO>KeHUe Ha MemuAnpegHU30A0H (12 u 2
Yyaca npegu ekcno3uuun) e HapeueH ,Lasser prep” no
umemo Ha nbvpBua aBmop Ha npoyuBaHuama. Ycma-
HoBeHo e, ue 2-yacoBuam pexxum He e epekmubBeH
3a npeBeruyua Ha peakuyuu Ha cBpbxuyBecmBumen-
Hocm (PCH), gokamo 12-yacoBuam HamaraBa uec-
momama Ha mexku peakuyuu (cmeneH IllI) kamo wok,
OpOHXOCNa3zbm, AAQpPUH20CNA3bM, OMOK, XUNOMOHUA
u aHauoegem. NMpoyuBaremo 3axkaouaBa, ue KC-npo-
urakmukama e epekmuBHa 3a npeBeHyus Ha Aeku
U mMexKu AekapcmBeHu peakuuu Npu NauueHmMu Cbe
cpegeH puck. Bmopomo npoyuBane e nybaukyBaHo
npe3 1994 2. u BkaouBa 1155 nauyueHmMu Cbe cpegeH
puck, pa3zgeaeHu Ha gBe 2pynu: 32 mg nepopaseH
MemuAnpegHU30A0H 6 go 24 yaca u 2 4yaca npegu
NPUAOYXKEHUE Ha MegukameHma uAu naauebo. Ycma-
HoBeHO e, Ye MeEMUANPEgHU30AOH 3HAYUUMEAHO Ha-
maraBa yecmomama Ha obwume u Aeku peakuuu,
HO He ce HabaogaBam cbwecmBeHu pa3auku npu
ymepeHu u mexku peakuyuu. EpekmuBHocmma Ha
npemegukauuama 3a HamaaaBaHe Ha BepoamuHocm-
ma om AekapcmBeru PCY npu nauueHmu ¢ aHamHe-
3a 3a makuBa peakyuu ocmaBa HeacHO onpegeAeHa.
Bounpeku moBa, ckopowHo npoyuBarHe om Kopesa no-
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ka3zBa, ue npemegukauuama ¢ KC u Hy- u/uau H,-610-
kepu egpekmuBHo npegomBpamaBa noBeuemo ae-
kapcmBeHu PCY (31).

MpenopbuBaHama aHmuaAepauyHa npemeguka-
uua npu puckoBu navuedmu BkaouBa 1T mg/kg go
50 mg npegHuU30H nepopasHo 13, 7 u 1 yac npegu
NPUAOXKEHUE Ha npegnoAazaemuna megukameHm u
50 mg gupeHXxugpamuH NeEPOPAAHO UAU MYCKYAHO 1
Yyac npegu ekcno3uuyuama. Mogudgukayuu Ha mo3u
pexkum BrkarouBam gobaBare Ha 25 mg edpegpuH ne-
popaaHo 1 uyac npegu ekcno3zuuuama u H,-6aokep
(4 mg/kg uumemuguH). Npegao>keHu ca u NoO-HUCKU
go3u KC, nepopanreH gugpeHxugpamuH u u3znoa3zBaHe
Ha HOBu nepopaaHu aHmuxucmamuHu. Mpu cnewHu
caydau ce npenopbuBa pexkum ¢ 200 mg xugpokop-
mu3oH uHmpaBeHo3Ho He3zabaBHo u Ha Bceku 4 yaca
go npuAoKeHue Ha omkaouBawua megukameHm, Kak-
mo u 50 mg gugeHxugpamuH MyckyaHo 1 yac npegu
ekcno3uyuama. INpu BucokopuckoBu nauueHmu ce
npenopbuBa no-npogbAKUMEAHO AedeHue ¢ no-Bu-
coku go3u KC u BeHo3zeH 6oAyc memuAnpegHu30A0H
1 yac npegu uHgykuua Ha aHecmesusa (28, 29).

Bonpeku me3u npoyuBarus, KC-npemegukauus-
ma He ce cyuma 3a yHuBepcaneH cmaHgapm, gopu
npu nayueHmu c uzBecmHa npegxogHa peakyus Kbm
cbwua Kaac megukameHmu (28). Yecmomama u me-
»kecmma Ha He3zabaBHume PCY Bbnpeku npemeguka-
uuama noka3zBam, ye mo3u nogxog He e naHauen, a
uHmeH3zuBHocmma Ha peakuuume obukHoBeHo om-
pazaBa ma3u Ha nbpBoHayarHama peakuun. B cBoe
npoyuBaHe 3a npemegukauua nNpegu NpPUAOXKeEHUe
Ha nakaumakcea, Lopez-Gonzalez u comp. ycmaxo-
BaBam, ue KC u aHmuxucmamuHu mo2am gopu ga
3amackupam paHHume npu3Hauyu Ha cBpbxuyBcmBu-
meAHocm u ga 3abaBam aeueHuemo (32). CkopoweH
gokAaag noka3Ba, ue cmaHama Ha omkAlouBawua me-
gukameHm Bogu go gBykpamHo HamaaaBaHe Ha pe-
uuguBume npu nauueHmMu c aHamHe3a 3a Aeku PCY, a
KoMbuHauyuama om cMaHa Ha MegukameHma u npeme-
gukauyua ¢ aHmuxucmamuH 6ogu go mpukpamHo Ha-
maraBaHe. Tezu pe3yamamu npegnosazam, ve no-wja-
gawa cxema 6e3 KC moxke ga 6bge gocmamwbyHa npu
nauueHmu c Aeku PCY. Apyzo npoyuBaHe nokasBa,
ye KC-npemegukauyuama He Bogu go gonbAHUMEAEH
npeBaHmuBeH epekm cNpAMO U30AUpPAHA aHMUXUC-
mamuHoBa npemegukauua Npu NauueHmMu ¢ Npegxog-
HU Aeku PCY. Tornemu mema-aHaAu3u ugeHmuguuu-
pam gecem npoyuBaHua (ocem obcepBauuoHHu U
gBe paHgomu3upaHu KoHmMpoAupaHu), obxBawawu
o6wo 5200 nauueHmu ¢ AekapcmBeHa cBpbxuyBem-
Bumeanocm. YcmaroBeHo e, yue npemegukauuama c
KC u/uau aHmuxucmamuHu He e cBbp3aHa ¢ HamaAeH
puck om ocmpu PCY. Mopagu moBa ce npenopbuBa
me3u npemegukayuu ga He 6bgam yacm om cmah-
gapmHume npomokoAu (26). Hakou aBmopu nocou-
Bam, ye noBeyemo navueHmu, koumo noaydaBam

KC-npogpurakmucka, He uzBauuam noaza (Hanp. npo-
6uBHU peakuuu, HenbAHa ecpekmuBHocm) (33).

Hau-zonemuam puck om KC-npemegukauuama
e uHgupekmeH u BepoamHO ce gbAXKU Ha guacHOC-
muyHo 3abaBaHe u ygbaxkeH GOAHUYeH npecmol
nopagu mHozo4acoBua pexkum. Kamo ce uma npeg-
Bug, ye Gpoam Ha nauueHmume, koumo mpabBa ga
6bgam AekyBaru ¢ KC-npodurakmuka, 3a ga ce npe-
gomBpamu egHa meXKa UAU pamaaHa KoHmMpacm-
Ha peakuus, e 3HayumeaeH, Bb3HukBam Bwvnpocu
OMHOCHO CbLOMHOWEHUEMO PUCK-NOA3a OM MO3u
nogxog npu ya3Bumume nonyaauuu. PeanHama Kau-
HUYHA NPAKMUKa N0 OMHOWEHUE Ha cheyuuyHUMe
pexxumu Ha KC-npodpurakmuka npogbaxkaBa ga Ba-
pupa 3HauUMEAHO MeXgy pazAudHUMeE UHCMUMy-
Uuu U gopu mexgy omgeAHu Aekapu, He3aBucumo
om HaAu4dHume npenopbku (19,25,26,28). Hacmos-
wume pvkoBogcmBa u npenopbku nocmaBam nog
Bonpoc epekmuBHocmma Ha KC-npemegukauuama
npu BucokopuckoBu nauueHmu, a pazAudHU NPoOYY-
BaHua gokymeHmupam cBbp3aHume ¢ KC puckoBe,
BrkAalo4UMEAHO NomeHuuaArHo noBuweH puck om uH-
dekuuu, npexogHa AeBkouumo3a u xunepaaukemus,
no-gbAabe B6oAHUYEH npecmol, no-Bucoka yecmoma
Ha BbmpeboAHUYHU uHpekuuu u Bb3mMoXKHOCM 3a
3a6aBaHe Ha guazHo3zama (30).

MNpodunakmuka Ha nocmonepamuBHomo
2ageHe u noBpbwaHe (MOIM)

Ouwe om BvbBexxgaHemo Ha obwama aHecme3un
8 kKAuHuuyHama npakmuka npe3 40-me 2oguHu Ha XIX
Bex, ecagenemo u noBpbwaHemo ca pazno3zHamu
kamo vyecmu HAP 8 caegonepamuBHua nepuog. Yec-
momama Ha [MOIT] uzaaexxga ocmaBa npakmuyecku
HenpomeHeHa om 50-me 2oguHu Ha XX Bek, Bbnpe-
Ku ye ca npoBegeHu mawabHu KAuHUYHU npoyuBa-
Huf, ocobeHo npe3 nocaegHume gBe gecemuaemusn
(34,35). Bonpeku 3HadumeAHua Hanpegbk npe3 no-
cAegHUMe 20guHU B MUHUMU3UPAHEMO Ha HeXKeAaHU-
me epekmu cAeg aHecme3ua, hauueHmume NPogbA-
»kaBam ga onpegeaam 2ageHemo u noBpbuwaHemo
Kamo HaUl-HexxeaaHume cAegonepamuBHU peakuuu.
ToBa cbcmonaHue e yecmo cpewaHo, obeznokoumen-
HO, Ckbno u vyecmo mpeBo>ku nauueHmume noBeue
om caegonepamuBrama 6oaka. MOIT] HapywaBa ka-
yecmBomo Ha Bb3cmanoBaBaHe, ocobeHo ko2amo
€ MEeXKO UAU NPOogbAXKUMEAHO, U oka3Ba Hebaazo-
npuamHo BauaHue Bbpxy ygoBaemBopeHocmma Ha
nauueHmume (36, 37). Kamo ce uma npegBug, ue 6
bbAcapua ce npuaazam marko Hag 700 000 obwu
aHecme3uu 20guwHo (gaHHu Ha HCK, 2022), Hamana-
Banemo Ha MOITT uma 3Ha4umo ompaxkeHue Bbpxy
obwecmBeromo 3gpabe (38). NMOITI -npocurakmu-
Ka Ce npuAaza camo npu hayueHmMu ¢ BucokK puck,
mMbU Kamo Npu nauueHmu C HUCBK puck AuncBa me-
paneBmuueH ecpekm (39).
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Aecemuremuama uHmeH3uBHU  u3caegBaHun
npeBobpHaxa NMOITI B8 gobpe oxapakmepu3upaH ge-
HomMeH cAeg ob6wa aHecmesua ¢ ycmaHoBeHu pucko-
Bu akmopu u goBegoxa go mHoxecmBo gobpe
npoBegeHu, paHgomu3zupaHu KOHMPOAUPAHU NPOYY-
BaHua 3a npeBeHuun u AeveHue. Bonpeku moBa nog-
xogbm 3a agekBamua npeBenuyua Ha IOIT] ocmaBa
cAabo npuaoykeH B8 kauHuuHama npakmuka 6 noBeve-
mo 6oaHuuu no cBema. Makap MNMOITI ga e 6uao po-
Kyc Ha MHo>XKecmBo KAuHUYHU npoyuBarus, cBbp3aHu
¢ HezoBama npeBeHuua u AeveHue, ONMUMAAHOMO
my ynpaBaeHue ocmaBa caoxkeH u npeguzBuxkameaeH
npouec. [TomeHuuaaHama noA3a om nNpuUAOXKeHue-
MO Ha aHMuememuueH megukameHm mpabBa ga ce
HaraHcupa cnpamo HezoBua npodua Ha HAP u pas-
xogume, 6 3aBucumocm Om KAUHUYHUA KOHMeKCMm.
Tpu KAaca aHmuememMuyHU MegukameHMu - aHmazo-
HUCMU Ha CepOMOHUHa (Hanp. OHgaHCEMPOH), Kop-
mukKocmepougu (Hanp. gekcamemasoH) U aHmaz2oHUC-
MU Ha gohamuHa (Hanp. gponepugoA) - umam cxogHa
epekmuBrocm cpewy MOITI, kamo Bogam go omHo-
cumeAHo HamaaaBaHe Ha pucka ¢ 25%. OcBer moBa
me gelcmBam HezaBucumo eguH om gpyz u umam
agumuBeH egpekm npu KomOUHUpaHa ynompeoba.

[MepuonepamuBHume KC ce u3noazBam om
20QgUHU 3a HamaaaBaHe Ha vecmomama Ha [1OITI.
BcowiHocm, Had-vyecmo u3znoazBaHume megukameH-
mu 3a npodurakmuka Ha MNOITI ca KC, koumo ca u
Had-uzcaegBaHume ArekapcmBa 3a masu ueA nopagu
HUCKama cu ueHa u Huckua npodua Ha HAP. podgu-
AAQKMUYHOMO NPUAOXKEHUE Ha MEMUANPEJHU3OAOH U
gekcamemasoH npu KbcHo npoaBaBawo ce MOITT e
no-ecpekmuBHo om naaue6o, kamo KC ca no-epek-
muBHu om 5-HT3 unxubumopume 3a npeBeHuua Ha
mo3u Bug MOITI. N3caegBaru ca pasauunu KC 3a
mexHuUme epekmu Bbpxy 2ageHemo u noBpbwaHe-
Mo, HO Hal-wupoko npoyuBaHuam u u3znoa3zBaH KC
e gekcamemazoH. 3a nbpBu nbm gekcamemaszoH e
gokaagBax kamo edpekmuBHO aHMuememMu4HO cpeg-
cmBo npu nayueHmu, NOGAO>XKEeHU Ha Xumuomepanus
3a OHKOAO2u4HU 3aboanBaHua, npe3 1981 2. Hezo-
Bama poaa 6 npeBenuuama Ha MMOIT] e npegaoxe-
Ha 6 Hauaromo Ha 90-me 2oguHu Ha XX Bek. Mpe3
nocaegHume gBe gecemuaemusa e ycmaHoBeHo, ue
gekcamemasoH HamaaaBa yecmomama Ha INOITI ¢
npubAuzumeAHo 25% npu camocmoAmeAHO NpPUAO-
»keHue. OcBern moBa uma agumuBeH edpekm, Kozamo
ce KOMDOUHUpA C gpyeu aHmMuememuyHu cpegcmBa.
[MoHacmoawem npenopbyumeaHama go3a Ha gek-
camema3soH Bapupa mexgy 4 u 10 mg, kamo ce Ha-
6at0-gaBa HapacmBaHe Ha 6posa Ha npoyuBaHuama,
oueHaBawu edpekma Ha 8 mg gekcamemasoH C no-
AOKUMeAHU pe3yamamu. Told e eguH om HAKOAKOMO
megukameHma, npenopbuBaHu 3a nauueHmu C yme-
peH u Bucok puck om INOITT 8 kKoHceHcycHumMe Haco-
Ku Ha Society for Ambulatory Anesthesia u yecmo ce
BkatouBa 8 npomokoaume 3a yckopeHo Bv3zcmanoBa-

BaHe creg 2acmpouHmecmuHaaHa xupypaus (ERAS).
Wang u comp. nomBbpxgaBam, ue gekcamemazoH
e Hal-ecpekmuBeH, kozamo ce npuaraza npu ybBog, a
He npu cbbyxxkgaHe om aHecme3ua. AekcamemasoH
Cce cuuma om MHO3UHa 3a UgeaAeH nepuonepamu-
BeH megukameHm: gocmbneH, eBmuH, epekmuBen
3a npocpusakmuka Ha [MOITI, cmumyaupa anemuma
u nogobpaBa obwomo cbcmoaHue, a CbWO Maka
ce cBbp3Ba c no-paHHo uznucBaHe om GoAHuuama.
AonbAHumeAHo npegumcmBo npeg 5-HT3 anmazo-
HUCMumMe e, Yye gekcamemasoH HamaraBa HeobXxo-
gumocmma om aHaArzemuuu 8 mHoxkecmBo npoyu-
Banua. Hau-eonamomo paHgomu3zupaHo npoyuBaHe
goceea - International Multicenter Protocol to Evaluate
the Individual and Combined Benefits of Antiemetic
Prophylaxis in a Controlled Clinical Trial - BkaiouBa
5199 xupypaudHu nauueHmu u cpaBHaBa ecpekmume
Ha uHmpaBeHo3eH oHgaHcempoH (4 mg), gekcamema-
30H (4 mg u 8 mg), gponepugoa (1.25 mg), kakmo u
mpu aHecmemuyHu cmpameauu 8 pazaudHu Kombu-
Hauuu, no3BoaaBawu oueHka Ha uHguBugyarHume u
KOMOUHUpaHUMe egpekmu. AekcamemasoH HamaraBa
pucka om NMOITI ¢ 26%, koemo e cpaBHumo c edek-
mume Ha OHgaHCemMpOH U gponepugoa. Bcaka kom-
6uHauua om gBa om mMe3u MegukameHmu Hama-Aa-
Ba pucka ¢ 45%. CaegoBameaHo, gekcamemasoH e
onuua om nbpBa AuHUA Kakmo 3a npeBeHuus, maka
u 3a AedeHue Ha MNOITI. Tou moxe ga ce u3znoa3Ba
camocmoameAHo uau 8 kombuHauua ¢ eguH uau gBa
gpyeu KAaaca aHmuememuuHu megukameHmu. Apyeu
KC cbwo gemoHcmpupam cxogHa egpekmuBHocm
c gekcamemasoH 3a HamaaaBane Ha [MOITI. Kakmo
Huckume (40 mg), maka u Bucokume (125 mg) go3u
MEMUANPEJHU30AOH Cca noka3aau edpekmuBHocm B
npeBeHuuama Ha O[T (34,37,40).

AgioBaHmu Ha nepuonepamuBHomo
obesbongaBaxe

MNoBeue om gBaHagecem 20guHU CcAeg Kamo
Joint Commission on Accreditation of Healthcare
Organizations 06a6u cBob6ogama om 6oAka 3a uo-
Bewko npaBo, nocmonepamuBHomo obe3boaaBaHe
npogbaxkaBa ga npegcmaBaaBa 3HauumenHo npegus-
BukameacmBo (41). Bbnpeku HaAuduemo Ha pa3Auy-
HU MEemMOgu U MexXHUKU 3a cAregonepamuBHa aHan-
2e3us, npoyuBaHua cpeg nauueHmu noka3Bam, ue
ymepeHama go cuaHa nocmonepamuBHa 6oaka Bce
owe He e agekBamHo koHmMpoaupaHa (42). Migeaaro
6u 6uro cxemume 3a obe3zboanBare ga 6Gbgam eek-
muBHU U C MUHUMAAHU CcmpaHu4Hu epekmu. Ycma-
HoBeHO e, Ye MyaAmumogaaHama aHaaze3ua e onmu-
MaAHUam nogxog 6 caegonepamuBHua nepuog (43).

[Npe3 nocaegHume 20guHU ce npoydBa edek-
muBHocmma Ha KC 3a HamaraBaHe Ha 6oakama u
Bb3nareHuemo  caeg xupypauuHu uHmepBeHuuu.
PaHHu npoyuBaHua npu nayueHmu, NOGAOXKEHU Ha
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geHmaaHu npouegypu, noka3zBam, ve KC ca edpek-
muBHu 3a pegyuupaHe Ha nocmonepamuBHama 6oa-
Ka u omoka (44). Vima coaugHu gokazameacmBa 6
nogkpena Ha uznoa3zBanemo Ha KC 8 myamumogaaHu
aHaA2eMUYHU NPOMOKOAU, MbU Kamo me gonpuHa-
cam 3a no-6bp3omo Bb3zcmaHoBaBaHe Ha nauuen-
mume 4pe3 HamaraBaHe Ha Heobxogumocmma om
onuougu u cbomBemHume UM HeXeAaHu egpekmu.
Bbnpexku moBa, onmumaaHuam pexkum, go3a u Bpe-
Me Ha npuaoxkeHue ocmaBam HeuzacHeHu. Holte u
Kehlet uzcaegBam eqpekmume Ha KC Bbpxy cuaHua
Bb3naaumeaed omezoBop, yecmo HabalogaBaH caeg
KapguonyAMOHaAHA U 20AfMa KOpemHa Xupypaus, u
ycmaHoBaBam, ve egHokpamHa go3a KC unxubupa
cuHmesa u ocBoborkgaBaHemo kakmo Ha npo-, maka
u Ha npomuBoBb3naaumeAHu meguamopu.
MpuroxxeHuemo Ha KC 3a ynpaBaeHue Ha nocm-
onepamuBHama 6oaka Bce owge ce pa3BuBa, Ho HaauvHa-
ma Aumepamypa nogkpena ynompebama um npu pas-
AUYHU XupypauuHu uHmepBeruuu (43, 45). Memana-
Au3u nokazBam, ye nauueHmume, koumo noayvaBam
KC utmpaonepamuBHo, umam 3Ha4uMeAHO NO-MaAka
6oaka npe3 nopBume 24 vaca, no-Hucka nocmonepamub-
Ha KOHCYMauua Ha onuougu, no-paHHa mobuauzauua
u no-6bp30 uznucBaHe om GoaHuuama (41,47,48).
Had-uecmo u3znoazBanHume KC ca memua-npegHu-
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Pesiome

Mpenopbkume Ha EBponelckama mupeougHa
acouuauun 3a noBegeHue npu ycmaxHoBaBaHe Ha mu-
peougHu Hogyau om 2023 2. gaBam Hacoku omHoc-
HO noka3aHuama 3a npoBexxgaHe Ha MbHKOU2AEHA
6uoncus, obema Ha eBermyaaHo npenopbuBaHama
pesekuua Ha wumoBugHama >kae3a (LLPK) u unmep-
Baaume Ha npocaegaBaHe. MvpBama cneuuaau3u-
paHa oueHka Ha Bb3Aaume Ha wumoBugHama >kae3a
e KAacuguuupaHemo um no HomeHkaamypama EU-
TIRADS. LlumoaAozuuHama guazHo3a ce ocHoBaBa
Ha ocbBpemeHeHama kaacudukauua no BETHESDA
- Bepcua 2023. Xucmoaoz2uuHomo ymouHaBaHe
Hal-yeCcmo ce HaAaza Npu UUMOAO2UYHUME guazHo-
3u no Bethesda IV-VI, a noHakoza - u npu kamez2opun
B Ill. Mpu pazmuHaBaHe mexkgy ovyakBaHua peyamam
om uumoaAo2udHomo u3zcaegBaHe u exoepadckume
xapakmepucmuku Ha B8b3eaa no Bethesda, ce B3uma
nog BHumaHue pe3yamambm, CbMHUMEAEH 3a MaAue2-
HeHocm (exoepadpCcKu UAU uumoao2uydeH). Bv3au 6e3
6eae3u Ha maaueHeHocm (EU-TIRADS 2 u 3) u maaku
pazmepu (go 10 mm), ce npocaegaBam exozpadpcku
Halu-paHO cAeg 5 20guHU, @ me3u c pa3mepu Hag 10
mm - caeg 3-5 2oguHu. [pu pezyamam Bethesda VI
ce npenopbuBa momaaHa mupeougekmomun. Obe-
Mbm Ha nocaegBawama onepauua npu Bethesda IlI-V

Abstract

The 2023 European Thyroid Association
Guidelines for the Management of Thyroid Nod-
ules provide guidance on the indications for
fine-needle aspiration biopsy, the extent of thy-
roid resection that may be recommended, and fol-
low-up intervals. The first specialized assessment
of thyroid nodules is their classification according
to the EU-TIRADS nomenclature. Cytological di-
agnosis is based on the updated BETHESDA clas-
sification - version 2023. Histological clarification
is most often required for cytological diagnoses
according to Bethesda IV-VI, and sometimes also
for category B lll. In the event of a discrepancy
between the cytological Bethesda result and the
ultrasound characteristics of the nodule, priority
is given to the result suspicious for malignancy
(ultrasound or cytology). Nodes without signs of
malignancy (EU-TIRADS 2 and 3) and small sizes
(up to 10 mm) are monitored by ultrasound after
5 years, and those with sizes over 10 mm - after
3-5 years. In case of a Bethesda VI result, total
thyroidectomy is recommended. The volume of
subsequent surgery in Bethesda I1I-V depends on
a combination of factors - ultrasound image,
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3aBucu om cbBkynHOoCcm om hakmopu - exozpad-
cKu DeAe3u, KAUHUYHU, AabopamopHu (HuBo Ha Kaa-
UUMOHUH), gaHHU OM MOAEKYAapHU u3caegBaHus,
gemozpadpcku gaHHU, UUmoAO2UYHa guazHo3a, pas-
npocmpaxeHue Ha 6oaecmma u36bH wumoBugHama
KAe3a u gpyau.

Hacmoawuam 0630p Hama 3a uea ga uzdyepnu ue-
AUA NPpOBAEeM 3a guazHocmMuuupaHe Ha Bcuuku Bugo-
Be pax Ha wumoBugHama »xAe3a, a ga HanpaBu onum
3a BHacaHe Ha nogpegeHocm B pazbupaHemo Ha npe-
nopbkume no Bbnpoca om nocAegHUMeE 20gUHU.

KatoyoBu gymu:

clinical, laboratory values, data from molecular
studies, demographic data, cytological diagnosis,
spread of the disease outside the thyroid gland
and others.

This review does not aim to exhaust the
entire subject of diagnosing thyroid cancer, but
to bring some order and clearness to the under-
standing of the recommendations on this specific
issue from recent years.

Key words:

EU-TIRADS, mbHkouzaeHa 6uoncua, Bethesda,
npocaegaBare, MUKPOKapUUHOM

EU-TIRADS, fine-needle biopsy, Bethesda, follow-up,
microcarcinoma

BbvBegeHue

Ao 50-60% om no-8Bvb3pacmHume uHguBugu
umMam eguH UAu HaKoAko Bb3eaa Ha wumoBugHama
xae3a (LLPK). B enugemuonozuuHume npoyuBanus
Ha Bbvacapckomo gpyxecmBo no eHgokpuHoao2us
om 2006 2. u 2012 2. 23,4% u cbomBemuo 24,4%
om u3caegBaHume auua om gBama noaa ca umaau
exozpadpcku Bugumu Bb3au Ha LUK (1). Bb3zaume ca
ce Ccpewaau houmu 2 nNbmu NO-4eCmMo Npu >XeHume,
OMKOAKOMO Npu mbXkeme. Ako noumu 30% om >xe-
Hume Ha Bb3pacm 40-49 2. ca umaau 6b3AU, Mo Mazu
yecmoma HapacmBa Ha okoao 40% 6 guanazoHa 50-
69 2. u noumu Ha 50% caeg 70-2oguwHa Bb3pacm
(1). ToAamama yecmoma, ¢ koamo ce cpewam Bb3-
Aume Ha LK nocmaBa peguua npakmuuru 8bnpocu
npeg kauHuyucma. Bcuuku me3u Bb3au Au mpa6Ba
ga 6bgam npocaegaBaHu ¢ yampazBykoBa memo-
guka? Koako vecmo? Kou Bb3AU 3agbAKUMEAHO ce
ymoyHaBam ¢ mubHkouzaeHa Guoncua (Th)? B kou
cayvau ce goBepaBame Ha KAUHUYHAMA CU NPEUEHKa,
Bvnpeku pezyamama om Tb u HacouBame nayueHma
3a onepayua ¢ uea noaydaBaHe Ha xucmoao2u4Ha gu-
azHo3a? Bcuuku nauueHmu ¢ goka3aH pak Ha wumo-
BugHama >xae3a Au mpabBa ga 6bgam HacoueHU Kbm
mupeougekmomua?

[MpegaazaHuam o630p we ce onuma ga KOMeH-
mupa noHe Hakou om nocmaBeHume Bbnpocu. Tol
uma 3a uea ga ce HanpaBu onum 3a BHacaHe Ha nog-
pegeHocm B npouyuma Ha npenopbkume no Bvnpo-
ca, noaBuau ce npe3 nocaegHume 20guHu. AKueHm
we ce nocmaBu Bbpxy AeyeHuemo Ha Hal-yecmusa
nogBug pak Ha wumoBugHama >aAe3a - nanuAapHua
mupeougeH KapuuHoMm.

MNpenopvku Ha EBponelickama mupeoug-
Ha acoyuauug 3a noBegeHue npu ycmaxo-
BaBaHe Ha mupeougHu HogyAu —20232.(2)

Yecmomama Ha paka Ha wumoBugHama »xae3a
e om 1 go 5% cpeg nauueHmume ¢ BcakakBu Bb3Au
Ha wumoBugHama >aie3a (HeceaekmupaHu 3a Tb).
CkpuHutHzbm 3a Bb3au Ha wumoBugHama xae3a,
UMEHHO NOopagu Mo3u HUCBLK NPOUeHm, He ce npe-
nopbuBa noBcemecmuo B obwama nonyaauua (2).
YampazBykoBo uzcaegBatre (Y3U) Ha LLK e nokaza-
HO NpuU NayUeHmMU C aHamHe3a 3a MupeougHu 3abo-
AaBarua B8 cemetdcmBomo, ¢ HacouBawu onaakBaHun
UAU NaanamopHa Haxogka 6 obaacmma Ha wuama.
MuHumymbm om AabopamopHu u3caegBaHua npu
HaAuuyue Ha Bb3Au B8 wumoBugHama >xae3a BkatouBa
uzcaegBane Ha TCX, a ako mo e u3BbH Hopma - u Ha
nepudpepHume xopmonu (T, u fT,). Mpu comHeHue 3a
aBmoumyHHo 3aboaaBaHe no muna Ha mupeougum
Ha Xawumomo, ce uzcregBam TPO-aHmumeaa (TIO-
Am), a ako me ca HeecamuBHuU - U aHmumeaama cpe-
wy mupeo2robyauH (TAT). Tpu gaHHu 3a xunepmu-
peougu3bm u3zcregBanemo Ha TCX-peuenmopHume
aHmumeaa (TRAb) nomaea 3a omgudpepeHuupaHe Ha
pa3AuYyHUME NpuyuHU 3a noaBama my.

V3caegBaHemo Ha cepymeH KaAUWUMOHUH npu
navueHmu ¢ 6b3Au Ha wumoBugHama >kae3a Moxe
ga cnomozHe 3a nocmaBaHe Ha no-paHeH eman Ha gu-
azHo3ama megyaAapeH KapuuHom. Bcuuku navueHmu,
Haco4eHu 3a mupeougekmomus, u Bcuuku nayueHmu
CbC cbmHumeaHu Bb3Au Ha wumoBugHama >kae3a
npu yampazBykoBo uzcaregBaHe uau ¢ HeonpegeneH
pesyamam om Tb, ca noka3aHu 3a u3caegBane Ha
cepymeH KaauumoHuH (3). MNMoka3zaHu 3a uzcaegBane
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Ha KaAUUMoOHUH ca u Bcuuku nauueHmu ¢ Bb3ea Ha
wumoBugHama »ae3a u amuaHa obpemeHeHocm
3a MmegyAapeH kapuuHom uau MEN mun 2. IMpu Bcuu-
KU OCMaHaAu nauueHmu CbC cAydalHo ycmaroBeH
Bb3ea Ha wumoBugHama »xAe3a, HeceaekKmMupaHu No
20pHUME Kpumepuu 3a uzcregBaHe Ha KAAUUMOHUH,
ckpuHuHeoBomo my uzcaegBaHe moxke ga nogobpu
npozHozama egBa npu 1 om 200 nauueHmu, mubl
Kamo npubauzumeaHo npu 1 om 200 nauueHmu c
Bb3ea Ha wumoBugHama xae3a ce ovyakBa ga ce yc-
maHoBu megyaapeH KapuuHom. [Mpu nogobeH ckpu-
HUH2 cmoUHOCMU Ha KaAuumoHuHa nog 30 pg/ml He
ce cmamam 3a NAMOAO2UYHU U Cé MbPCu ,Hemupeo-
ugHa npuvuHa”. Tpu cayualHo uzcaegBaH cepymen
KaAuumoHuH u HuBa > 30 pg/ml npu >keHu u > 34 pg/
ml npu mMbXKe, He MOXe ga Ce U3KAIUU MegyAapeH
KapuuHom u cbomBemHo nauueHmbm ce HacouBa 3a
Tb Ha Bb3Aaume (2,3).

M3caegBaHemo Ha mupeo2A0byAuH U aHmMu-mu-
peo2robyauHoBu anmumeaa (TAT) He ce npenopbuBa
npu nbpBoHayaaHama oueHka Ha nayueHmume ¢ Bb-
3AU Ha wumoBugHama »xAe3a, 3auomo noka3zameau-
me He gaBam HukakBa gonbAHUMEAHa uHopmauus!

AonbaBawume obpazHU memoguku Kamo KOM-
nloMbpHAMa UAU Maz2HUMHO-pe3oHaHCHama MmoMmo-
2padhua He Hamupam NPUAOXKEHUE NPU pymuHHama
oueHka Ha Bb3aume Ha LLIK (4,5). Te ce uznoa3zBam
Camo Npu CbMHeHuUe 3a pempocmepHaaHa B8b3aecma
2ywa UAU 3a oueHka Ha uHBazua Ha okoAHUME MbKa-
HU UAU CmeneH Ha memacma3zupate. B pegku cayuau,
2AaBHO Nnpu CbMHeHue 3a MegyAapeH KapuuHom, ce
npuAaza U NO3UMPOHHO-eMUCUOHHA Momozpagus,
PET-CT (6). CuuHmuepacpuama kKamo guaz2HoCmu-
yeH memog u no-mogepHuam U Bapuarm SPECT-CT
ce u3znoa3zBam ocHoBHO npu ycmaHoBaBaHe Ha Aa-
bopamopHa KOHCMeAauuna, MunuYHa 3a MOKCUYEH
ageHom, Kakmo U 3a pazepaHudvaBaHe Ha napamu-
pPEOUgHU A€3UU NPU HaAUYHU mupeougHu Bb3Au (7).
TokcuuHuam ageHom no npaBuAo He nogaexxu Ha
Tb, ocBeH ako He npumeykaBa CUAHO CbMHUMEAHU
exoepadcku beaeszu Ha maauzHeHoCm.

Exozpadcko uscregBane Ha wug u LLIDK

Exoepacpckomo u3zcaegBaHe e nokazaHo npu
Bcuuku cayuau Ha naanupawa ce wumoBugHa xae-
3a, Kakmo u npu cayyaldHo ycmarHoBeru 6vb3au 6 wu-
moBugHama >aAe3a npu gpyzo obpazHo uzcaegBaHe
(ynmpazByk Ha wulHU KapomugHuU apmepuu uau KT/
MPT Ha wutHa 30Ha). M3caegBatemo mpabBa ga 006-
xBaHe kakmo wumoBugHama >kAe3a, maka u peauo-
HaAHUmMe AumgHu Bb3Au, ako uma makuBa, onucaHu
no HuBa. OnucBam ce rokaauzauus, 6pod, pazmep Ha
Bb3AUMeE, XUNOEXO2EHHOCM, CbMHUMEAHU 33 MaAu2-
HeHocm yampaszBykoBu xapakmepucmuku KamoHe-
paBHocm Ha KoHmMypa, HenpaBuAHU pazmepu, MUKpPO-

KaAuugpukamu, uzpazeHa Xunoexo2eHHOCM Ha COAUg-
Hama yacm. [Npu Haauvue Ha MHOXXecmBo HOgO3HU
npomeHu, ce onucBam c npegumcmBo me3u Cbc Cbm-
HUMEeAHU 3a MaAu2HeHocm exoezpadpcku Geaesu, Bka.
npu pazmepu om 5 go 10 mm, a om ocmaHaaume
Bb3AU - me3u ¢ no-20Aemu pazmepu. AonaepoBomo
u eaacmoepadpckomo u3zcaegBaHe ca cnomazamen-
HU memogu, gaBawu gonbAHUMEAHA UHopMauuA
3a Bb3aume. 3HaueHuemo Ha muna KpbBomok Ha
mupeougHume Bb3Au Npu onpegeaaHe Ha Bepoam-
HoCcmma 3a maauzHeHocm e cnoped Bounpoc. Tunbm
KpbBomok nocmeneHHO omnaga om Kpumepuume
3a MaAUZHEHOCM U NOHACMOAWEM HE Hamupa MACMo
8 kaacudpukauuama EU-TIRADS. Konmpacm-ycuaeHo
exozpadpcko u3zcaegBaHe ce npuaaza ocHOBHO caeg
MUHUMaAHO uHBazuBHu npouegypu kamo abaauua Ha
Bb3Au B8 wumoBugHama xae3a (2).

Mpu onucaHue Ha Bb3aume Ha wumoBugHama
Ae3a ce uznoa3zBa HomeHkaamypama EU-TIRADS
om 2017 2., koamo geguHupa Kpumepuume 3a on-
pegeAaHe Ha pucka om mMaAu2HeHOCM Ha eguH Bb3ea
(Taba.1). Ype3z ma3u HomeHKAamypa ce npegcka3Ba
puckbm om maAauz2HeHocm 6 npoueHmu (8).

Kpumepuume 3a HacouBaHe kbm Th nouuBam Ha
KombBuHauua om KAUHUYHA npeueHka, AabopamopHu
uzcaegBanua u yampazBykoBu xapakmepucmuku Ha
Bb3eaa, npegBurkgawu pucka om mMaAu2HeHoCm no
EU-TIRADS (Taba. 2) (2). Hakou yampazByxkoBu 6eae-
3u kamo u3zbymBane Ha kancyaama Ha LL)K om Bb3e-
AQ uAU HapywaBaHe Ha ueaocmma U, He ca BkaloueHu
8 kpumepuume EU-TIRADS, HO npegnoAazam Hacou-
BaHe 3a Th, He3aBucumo om KAaca NO Ma3u HOMEH-
Kaamypa. [lpegaazam ce U gonbAHUMEAHU Kpume-
puu, Koumo ga nomozHam 6 peweHuemo gaAu eguH
Bv3zer mpabBa ga 6bge GuoncupaH. PuckoBu dak-
mopu npegnoAazawu Guoncua ca: MbXKKU NOA; MAaga
Bb3pacm; coaumaper Bb3ea; komnpecuBHa cumnmo-
mamuka, cBbp3aHa ¢ Bb3era; pamuaHa aHamHe3a 3a
MEH 2; anamHe3a 3a o6abuBare 6 3oHama Ha wuama
8 gemcka Bb3pacm; pamuaHa obpemeHeHOCM 3a pak
Ha wumoBugHama >Ae3a npu Hag 2 pogHUHU; noBu-
weHo 6a3aAHO UAU cmumyAupaHo HuBo Ha cepymeH
KaAUUMOHUH, ocobeHo npu Hocumeau Ha RET zeH;
B8b3AuU, kKoumo HampynBam paguodapmauebmuk npu
uzcaegBane ¢ 18F-FDG PET/CT uAu cuuHmuepacdua
€ 99mTc Tc-MIBI. TTocaegHama cbwO CAYXKU 3a pas-
2paHuyaBaHe Ha “monau, (Henoka3aHu 3a TAB) om
“cmygeHu, ageHoOMU Npu eymupeougHu nayueHmu
C MyAMuHOgo3Ha 2ywa, Haco4eHu 3a TAB (2,7). O6-
pamHomo, npu nauueHmu 8 HanpegHaaa Bb3pacm, ¢
manka ouakBaHa npogbaxumeaHocm Ha >kuBoma, ¢
MHoXXecmBo KomopBbugHoCcmu U 0CoBEHO NPU aHam-
He3a 3a gbA2020gUWHA MYAMUHOGO3HA 2ywa, He-
Mbpnawa guHamuka npe3 2oguHume, Tb mo>xe ga He
e HanbAHO onpaBgaHa.
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Tabauya 1. Y3 xapakmepucmuku Ha 8b3aume 6 LLPK, kamezopuu no EU-TIRADS u puck om maauzHeHocm (8).

Kamezopua VY3 xapakmepucmuku Puck om
maAuzHeHocm (%)
EU-TIRADS 1: Hama 6b3Au Hama puck
HopmaneH o6pa3
EU-TIRADS 2: Kucma
AobGpokauecmBen Bb3er | MOecma cmpykmypa (U3UAA0 CNOH2UO3€EH) =0
EU-TIRADS 3: OkpbareH 0BareH COAUGEH XUNnep- UAU U30eX02eHeH
HUCBK puck Bb3ea ¢ pe3ku u 2aagku KoHmypu, 6e3
CbMHUMEAHU GeAe3u Ha MaAu2HeHOCM 2-4%
EU-TIRADS 4: XunoexozeHeH coaugeH Bb3ea ¢ paBHomepHu
ymMepeH puck 2Aagku KOHMYpu u 6e3 gpyau CbMHUMEAHU Yyepmu 6-17 %
EU-TIRADS 5: HaAuue e noHe eguH Om caAegHUME Kpumepuu:
Bucok puck -HenpaBuaHa popma;
-HepaBHu KoHMypu; 26-87 %
-MUKpOKaAuugukamu;
-COAUgHU Bb3AU C NogyepmaHa Xunoexo2eHHOCm

Tabauua 2.

AeuHupaHe Ha UHgUKauuume 3a mbHKOU2AeHa Guoncusn
(TB) cnpamo HomeHkaamypama EU-TIRADS u pa3zmepa Ha

Bb3ena (2).

MokazaHuama 3a noBmopua Tb ca:

a) HeguazHoCMu4eH pe3yamam (C U3KAlYeHue
Ha GeHuzHeHU Kucmu);

6) uumoaozuyHa kamezopua no Bethesda kaac IlI;

6) HecbomBemcmBue mexxgy pucka, onpegeaeH
no u3noazBaHume exoepadpcku Kpumepuu (Bucok
PUCK) U NOAYYEHUA UUMOAO2UYEH pe3yamam (GeHue-
HeHa uumoaozus);

2) 3Hauumo HapacmBaHe Ha Bb3era - gedpuHu-
pa ce No HAKOAKO HayuHa: 3a nepuog om 1 20guHa
HapacmBaHe Hag 20% 6 noHe gBa om pazmepume
UAU C NOHe 2 MM Kamo abcoAtomHa cmoUHOoCm, Kak-
mo u ako B8b3earvm e yBeaudua obema cu >50%; npu
HaAUYUE Ha AOKAAHU CUMNMOMU Ha NPUMUCKaHe Ha
OKOAHU cmpykmypu 6 pe3yamam Ha HapacmBaHemo
Ha Bb3eAa 3a HeonpegeAaeH nepuog (2,9).

B mMHO20 pegku cayuau npu Hy>kga om noBmop-
Ha Th, moxxe ga ce oOMUCAU U NpuAazaHe Ha gpyau
BugoBe uzaeHu 6Guoncuu, Hanpumep ¢ no-gebeaa
uzaaa, ¢ koamo Beue ce gobuBa mbkaH, a He KAemKu
(tru-cut uau core-biopsy).

VkazaHua 3a npocaegaBaHe Ha acumnmomHu
nayueimu ¢ 6v3Au Ha wumoBugHama Ae3a, Heno-
Ka3aHu 3a npoBexgaHe Ha Tb (2)

- Mpu EU-TIRADS 5: > 10 mm
- [Mpu EU-TIRADS 4:> 15 mm
- [Mpu EU-TIRADS 3:>20 mm

MHo20 om cayuadHo ycmaHoBeHume Bb3Au Ha
wumoBugHama >kae3a Hama ga 6bgam nokazaHu 3a
npoBexgare Ha Th. Koea e ymecmHo ga nokaHum
navueHma 3a npocaegaBare Ha Bb3AUume Ha wumo-
BugHama >xae3a, 8 3aBucumocm om mexHume Y3
xapakmepucmuku? [NpegaoxxeHuam om ETA aazopu-
mbm e 0606weH B Tabauua 3.

[NpaBu BneuamaeHue, ye B nocaegHume akmuya-
AU3UpaHU npenopbku Ha EBponelckama mupeoug-
Ha acouuauusa 3a noBegerHue npu ycmaHoBaBaHe Ha
mupeougHu Hogyau (2023 2.), pa3gaaexkgaHu no-2ope
B Tabauua 3, HAMA KOHCEHCYC CNPAMO NPEegAOXKeHUa
uimepBaar om 3-5 20guHuU Ha nocaegBaw, exozpadp-
CKU KOHMPOA Ha HebuoncupaHu Bb3Au, nonagawu 6
Kame20puu CbC 3HAYUMEAHO NO-HUCHK PUCK CNPAMO
ycmanoBerua 3a obwama nonyaauusa (EU-TIRADS 2
u 3). ABmopume He ca eguHogywHu u moBa ce gba-
KU Ha Auncama Ha gokazameacmBa 6 ma3u cpepa.

[Tpenopbkama ce ba3upa Ha caegHUmMe hakmu:

a) npubAuzumeAHama ckopocm Ha HapacmBaHe
Ha eguH Bb3eA - cpegHa npomaHa B Hal-20Aemun My
guamemdbp 3a 5 2oguHu ce u3zuucaaBa ga 6bge 4,9
mm uAu cpegHo HapacmBate ¢ T mm /2o0guwiHO;
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Tabauya 3. EU-TIRADS 2:

YkazaHua 3a npocaega-
BaHe Ha acuMNMOMHU

- 5-10 mm : He ce HaAraza npocaegaBare 6 6auzkume 3-5 20QuHU;
- >10 mm: nogaexxu Ha Y3 npocaegaBaHe caeq 3-5 20guHu;

Bb3Au Ha wumoBugHama
»Ae3a, Henoka3aHu 3a Tb,
8 3aBucumocm om pucka
UM 3@ MaAUZHEHOCM NO

EU-TIRADS 3 (< 20 mm):
- 5-10 mm : He ce Haraza npocaegaBare 6 6auzkume 3-5 20guHU;
- 10-20 mm: nogaexu Ha Y3 npocaegaBaHe caeg 3-5 2oguHu;

EU-TIRADS (2).

EU-TIRADS 4 (<15 mm):
- Mogaexu Ha npocaegaBaHe caeg 1 20guHa;

EU-TIRADS 5 (<10 mm):
- MNogaexxu Ha npocaegaBare npe3 6-12 meceua.

6) Bb3moxkHOCMMa 3a HacmbnBaHe Ha npomaHa
8 TIRADS kamezopuama Ha Bb3eAa (MUHUMaAHa npo-
MAHa 3a 5 20guHu), ce u3uucanBa Ha 6,3-8,3% puck
3a 5 20guHU, m.e. mpaHcgopmayusma Ha eguH B
3€A 0M NO-CKOpo BeHuzHeH B No-CcKopo maAuzHeH No
exoepadcku kpumepuu e mBbpge pagko aBaeHue;

6) puckbm npu nogueHaBaHe Ha eguH Bb3ea u
onpegeAaHeEMoO My Kamo BGeHu2HeH Npu HaAudyHa ma-
Au2HeHocm ce u3uucanBa Ha 0,6% (2,10).

B npoyuBarHemo Ha C. Durante et al. (10) ce npo-
cregaBam exxezogHo 1567 Bb3au, ocmaBeHu nog Ha-
6Al0geHue nopagu yampazBykoBu uau yumoaozuuHu
gaHHu 3a GeHueneHocm. [MpoyuBavemo e ob6cepBa-
UUOHHO npocnekmuBHo u ob6xBawa nepuoga 2008-
2013 2. 3a nepuog om 5 2. HapacmBaHe Ha pazme-
pume ce ycmaHoBaBa npu 15,4% om Bb3Aume, cbe
cpegHo yBeauueHue Ha Hal-20Aemun guamembsbp ¢ 4,9
mm, Kamo puckbm om HapacmBaHe Ha pazmepume
Ha Bb3Aaume u3aaexga no-Bucok npu Bb3pacm nog 45
2oguHu. Mpu 18,5% om Bv3aume ce HabaogaBa cnok-
maHHO HamaaaBaHe Ha pazmepume 3a nepuoga om 5
2oguHu. Camo 8 5 om npocaegeHume 1567 Bb3au caeg
5 2oguHu ce gokazBa pak npu Tb (0,3%-0,6%). Camo 2
om me3u Bb3Au ca HapacHaAu no pazmep (10)

Kamezopuu Ha yumoAo2u4yHUA pe3yamam no
Bethesda - Bepcuu 2017 u 2023

OpueuHarHama Bepcua Ha cucmemama 3a onu-
caHue Ha uumoaoz2u4dHume pe3jyamamu Bethesda e
cb3gageHa npe3 2010 2., HO Y HAC peaAHO NPUAOXKe-
Huemo U 3anoyHa ¢ nybaukyBaHemo Ha Bmopa Bep-
cuanpe3 2017 2. (11). Ta3u cucmema CbWw,0 hpegckas-
Ba BepoamHocmu 3a HaAUYHaA Maau2HeHocm, Ho Beue
¢ npegaoXeHue 3a Bb3moxkHama GeHu2HeHa UAU Ma-
AUZHEHa Xucmoaoaua npu nocaegBawa Anobekmomun
uau mupeougekmomusa. CmbnBalku Ha ma3u OCHoO-
Ba, ETA npegcmaBa npegaoxkeHue 3a KopeAaupaHe Ha
uumoaozuvHua pesyamam no Bethesda ¢ ouakBaHusa
pe3yamam om xucmoaoeuuyHama Bepucpukauua -
Buxx Tabauya 4 (2,11).

B npakmuuecku naaH Tabauua 4 npegcmaBa u
cBoeobpazHa Baaugauua Ha ouakBaHuama caeg no-
AyvaBaHe Ha UUMOAO2UYHOMO 3aKAlOYeHue. B Hea He
ca BkaoueHu npomeHume B Bethesda cucmemama,
ompazeHu 8 mpemomo nocaegHo uzgaHue om 2023
2. (12).

AkmyaAu3upaHama kaacugpukauua no Bethesda
om nocaegHOmo mpemo u3gaHue om 2023 2. e
npegcmaBena 6 Tabauua 5 (no 12). Lleama Ha ak-
myaau3zauyuama e onpocmaBaHe Ha HoMeHKAamypa-
ma. 3a Bcaka kamezopua Beue e gageHo camo no
egHo HazBaHue. Taka omnagam mpu gonbAHUMEAHU
nogkamezopuu u aamepHamuBHu HaumeHoBaHua
Ha egHU U Cbwu Kamezopuu. [pu onucaHuemo Ha
Bethesda 1ll, ce nocouBa gaau amunuama e agpeHa
uAu gpyea. lNpu onucaHue Ha Bethesda IV, cneuuaaHo
ce onucBa, ako Ae3uama e oHkouumHa (no3Hama 6
MUHaAOMO Kamo xbpmeroBo-kaembuHa Ae3us). [Mpu
XUCMOAO2UYHUMeE guaz2Ho3u, nonagawu 66 Bcaka
Oom Kamezopuume, CbWO UMa HAKOU u3meHeHua 6
mepmuHorozuama. ,(DOAUKYAAPHO HOQO3HO 3ab60-
AaBane” o6o6waba cnekmbpa om gobpokavecmBe-
HU HaXOgKu Kamo koaougeH Bb3eA, ageHomamo3eH
Bb3eA, xunepnaacmuuer Bb3en u gobpokauecmBen
poaukyrapeH Bb3en.

Cnopeg o6HoBeHua gokymeHm om 2023 2., 6 ka-
mezopuama Bethesda | (HeguaezHocmuuHa) nonagam
achupam om Jucma Kucma, aueAyaapeH mamepu-
aA, 3ambpcaBaHe ¢ kpvB u gpyeu. B kamezopuama
Bethesda Il (gobpokauecmBeHa Ae3zun) ce BrarouBam:
(PoAUKYAapHa HOgo3Ha 2ywa (BKA. ageHomamougeH
HOQYA, KOAOUQEH HOQYA U gp.); XPOHUYEH AUMEOUU-
mapeH mupeougum (npu cbomBemHa KAUHUKO-A@-
f6opamopHa KoHCmeAauua); NOgoCMbp mupeougum;
HAKOU gpyau no-pegku HO30A02uU. B kamezopuama
Bethesda Il (amunua ¢ HeonpegeAaeHo 3HaveHue) ce
HaAaza ga ce ymouHu gaau cmaBa gyma 3a agpeHa
amunus uau gpyz Bug. B kamezopuama Bethesda IV -
(hPOAUKYAapHaA HeonAa3ug, cneyuaaHo ce onucBa ako

26

EHngokpuHonoeaus Tom XXX N21/2025



(e€ewdeWOW ‘WOWNV ‘HIhAWSVIOMDOVU)
eV eHHNAMODBH99H wo Med ‘woHnndex
HahnwdevueHe /HednhHadanb ogevd
‘woHnndex HadevhAbay {(BnHeQhOIVMIQ
-0bgadu NHadby ‘envaw nHWowedu

‘nvnueu ndHNWON) woHNndex Hadevnueu snunwe
%6626 %G-C {WDOHagWIaheMove eHdhznd eH ntavag BHhAWOVY O owownmey eH wnbnoadn| IA epsaylag
efoHzenb
eHaguwdahedove e2fidb nvn wodwnv
‘woHnndex HadevhAbaw ‘woHnnde BNUNWE BHhAWV D WDOOHIH2NVeW BE
%G /-0S %9-1 Hodevnueu BE NHVOWNHWAD nfavaq owownmey eH wnbnoadn| SNHIHWA)) A epsayiag
nvnueu
NIOHNWON NHhNVEH €39 N 0dBB OWOHKA WAV
9 nHowodu nyav > nwHendeg Bnovoy €39
‘woHnnde Hohawav-ogovawday gncevudaunx eHhawsvi-ogovawday BNERVUOSH
‘woHnnhde {(edhwhdwd eHdevhAxnvododinw) eHdevhidnvod
Hadevhsnvod HednhHadadnb adgob woHabe Hobnoadnwede| | e< anHoHWAD
‘wHendeg Hadevhdnvod oHaQ0d0 {(nhedacbnvodu endevhisnvoodinw d) nvn BNEBVUOOH
%0¥-G¢C %SC-C ‘woHnndex Hebnoadnw Hadevnue| | vatag HabnowewoHaby endevhidinvo | Al epsaylag
pnovoy €39
gn€evudoaunx eHhawsVv-ogovawday
{(edAwnihdwd eHdevhidnvododinw) SNHOhEBHE
wodwnv woHabe Hobnoadnwede] | OHaVabhaduoaH D
‘woHNnndex Hohawsvi-ogovawday {(nnedabnvodu eHdevhidnvododinw d) BnEav eHdevhirnvod
‘woHnnhdex Hodevhynvod HednhHadadnb vatag HabnowewoHaby nvn anNHoheH¢
2dgob ‘wHendeg Hadevfdinvod oHagod0 | {(eHdewnnodwnv nvn eHdevhAdnvod) snunwe OHavabaduoaH 2
%0€-01 %G 1- S ‘woHnnhdex Habnoadnw Hadevnue[ | EHhAWBVY D owownmey eH wnpbnoadn] [ watnunwe Hohawavy | ] epsaylag
wdavoQ egobateq
‘wnbnoadnw dawoO
nvE€ag nHagwdahexodgob ‘wnbnoadnw Hadewnnodwny
9 nwoHnndexoddnw - ‘VABOH HabnovoX
% €-0 %t /-GS woHnndex Hebnoadnw Hadevnue| | /HotowewoHabe /Honnwdevudauny Hagwdanexodgoy | || epsayleg
(HognwewdodHNaH)
%01-S %1 1-€ - - HohNWDOH2enbaH | | epsaylag
WDOHIH2NVeW
e ond ewsndozawe g ewsndozawex epsayjag ou
Oou HAVONKhEY | ewowda nfoHzenH NHAIQWIDIhEIOVE ¢ ntonzenb nHagwdanexodgoy snhnuNday | sndozawey
(11°2) snwownsiebnoadnuw nvn snwowagov emegbavoou 5 Dhnvgny

ndu BN20VOWDNX BHOH2NVEW N BHIH2NHAQ BE RUIWDOHXOWEAQ D 9HeQHavIEN OWOoHKhN2oVOWNN Wo NHHEL swnHanAvou eH sHednvadoy|

Endocrinologia vol. XXX Ne1/2025




bosiHoBa, Mupa E., bosiHoB, Muxaua A.

TabAuya 5. /A\uazrocmuuna kaacupukayua no Bethesda Bepcun 2023 2. - puck 3a maauzHeHocm u

npenopbuBaHo noBegerue (12).

Kaacugpukauyua | HaumenoBaHnue Ha N3uucAeH puck 3a Mo6egenue
no Bethesda Kamezopuama maAuzHeHocm (%)*
Bethesda I HeguazHocmuuHa 13 (5-20) [MoBmopHa Th
Bethesda Il AobpokauecmBeHa 4 (2-7)* [pocaegaBane
Ae3un
Bethesda 1l Amunus ¢ 22 (13-30) MoBmopHa Th, moAekyaapHO
HeonpegeAeHo uzcaegBaHe, guaeHoCcmMuYHa
3HaueHue AoBekmomun, npocregaBate
Bethesda IV MoaukynrapHa 30 (23-34) MonaekyaapHo uzcaegBane,
HeonAazua guazHocmuuHa Aobekmomun
Bethesda V ComHUMeAHa 3a 74 (67-83) MonekyaspHo uzcaegBate,
MaAuzHeHocm AOBEKMOMUA UAU NOYMU MOMaAHa
mupeougekmomua
Bethesda VI 3rokauecmBeHa ae3ua| 97 (97-100) AoBekmomua uAu NoYMuU momaaHa
mupeougekmomua

*Tpu u3katouBaHe Ha guazHo3ama ,HeuHBa3zubeH (poAukyAapeH KapuuHOM C agpeHu beAe3u Ha nanuAapeH”,
puckbm om maauzHeHocm 6 kamezopuume Bethesda lll, IV u V, 8 koumo ob6ukHoBeHo nonaga ma3u xucmo-
AO2UYHa guazHo3a, ce noHukaBa, kakmo caegBa: 16%, 23 % u 65% (12).

** PeaaHuam puck 3a maauz2HeHocm 6 kamezopuama Bethesda Il e 1-2 %, mbl Kamo MHO20 MaAKO om me3u
Bb3AU ce onepupam, maka ye npoueHmbm uzkycmBero ce 3aBuwaba.

Ae3uama e OHKOuumHa (no3Hama Kamo Xbpme-
roBo-kaembuHa Ae3uq). B kamezopuama Bethesda
V - cbmHUMeAHa 3a maauzHeHocm, ce BkarouBam:
CbMHeHUA 3a hanuAapeH MupeougeH KapuuHoMm; 3a
MegyAapeH mupeougeH KapuuHOM; 3a memacmasa
om KapuuHom; 3a Aumdom; eBeHmyaaHo u gpyea
guazHo3a. B kamezopuama Bethesda VI - maauzHeHo
3aboaaBane, ce BkarouBam: nanuaapeH mupeougeH
KapuuHoMm; (hoAUKYAapeH KapuuHom ¢ Bucok maaue-
HeH NOMeHUUaA — mepmuH om HoBama HomeHkAa-
mypa Ha C30, 2022 2. (13); megyrapeH mupeougeH
KapUUHOM; HegupepeHuupaH (aHanAaacmuyeH) mupe-
ougeH KapuuHoMm, ckBamo3HO-KAeMbUeH KapUuUuHOM;
KapUUHOM CbC cmeceHu Geae3u; memacmasa; Hexo-
gKKUHOB Aumdpom; gpye Bug masuzHeHo 3aboaaBa-
He. Taka, cmaBa acHo, ye pazaukume C npegxogHama
Bepcua Ha kaacugpukayuama Bethesda om 20172. ca
MUHUMaAHU (Buxx u Taba. 4). TepmuHbm ,,(hOAUKY-
AapeH KapyuHom c Bucok maAuzHeH nomeHuuaA”
3amecmBa ,crabo  gudpepeHuyupaH/aHanAacmuueH
KapuuHom” B cbwama kamezopus (13). Omnaga u
mepmuHbm ,B8apuaHm” Ha nanuAapeH KapuuHom U
ce 3ameHa ¢ ,nogBug”. NMogBugbm Ha nanuaapHusa-
mupeougeH KapuuHom ,KpubpugopmeH MopyArapeH

mupeougeH KapuuHom” Beue e omgeaeH Kamo ca-
mocmoameneH Bug pak (omgeaHa HO30A02UYHA
eguHuua). Yacm om npomeHume B nocaegHama
KAacudpukauua no Bethesda ce Harazam, 3a ga ce
CUHXpOHU3UpAa MepmuHoAozuama ¢ obHoBeHama
KAacugpukauyua Ha mupeougHume Mymopu chopeg
HomeHkAamypama Ha C30, o6HoBeHa 2022 2. (13).

KomnaekcHa oueHka Ha Bb3aume, ocHoBaHa eg-
HoBpemeHHO Ha KAacugukayuume no EU-TIRADS u
Bethesda

INMoayueHuam om Tb pe3yamam mpa66Ba ga ce
aHaauzupa cbBrkynHo ¢ nbpBoHauaaHOMoO exozpad-
CKO onucaHue Ha buoncupaHusa Bb3ea, KAUHUYHamMA
Haxogka u AabopamopHume pe3zyamamu. Cepuo3Hu
HecbomBemcmBua mexgy gageHomo om onumuua
KAUHUYEH AeKap exoepadpcko onucaHue u noayue-
Hama uumoAo2u4yHa guazHo3a, npegnoaazam noB-
mopHa Guoncua uAau noaydaBaHe Ha XuCmoAO2u4Ha
guazHo3a ¢ AobGekmomua. XUCMOAO2UYHOMO Ymou-
HAaBaHe Hal-yecmo ce Haaaza Npu UUMOAO2UYHUME
guazHo3u no Bethesda lll, IV u V. B Tabauya 6 e 06006-
weHo kakBo npegaazam aBmopume Ha npenopbKu-
me Ha ETA om 2023 2. (2).
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Tabauya 6. CvomHacaHe Ha NOAYYeHUMe gaHHU om yumonoz2uiyHomo u3zcaegBare (no Bethesda) ¢
exozpagpckume xapakmepucmuku Ha GuoncupaHusa Bb3ea u nocaegBawomo noBegeHue (2).

Bethesda I (HeunHcopmamuBHa Th) B8 kombuHauua c:

- EU-TIRADS 3 (>20 mm) - npenopbuBa ce noBmoperue Ha Th; ako u Bmopama Tb e HeguazHo-
cmuyHa, moXe ga ce onuma gpye Bug ueaeHa 6uoncua. Ako Bce owe e HeguazHocmuuHa, Bb3eabm
ce npocaegaBa omHoBo caeg 1 2oguHa uau ce HacouBa 3a onepauusA.

- EU-TIRADS 4 (>15 mm) u EU-TIRADS 5 (>10 mm) - npenopbuBa ce noBmopeHue Ha Tb;

ako u Bmopama Tb e HeguaeHocmuuHa, MOXe ga ce onuma gpye Bug ueaeHa Guoncua®™ u/uau
moAekyaapHo u3zcaegBaHe. Ako Bce owe Guoncuama e HeuHpopmamuBHa, Bb3eabm ce HacouBa 3a
onepauun UAU ce npegnpuema ,akmuBHo HabAlogeHue”.

Bethesda Il (go6pokauecmBena) 68 kombuHauua c:

- EU-TIRADS 3 (>20 mm) u EU-TIRADS 4 (>15 mm): nogaexu Ha Y3 npocaegaBaHe caeg 3-5 20-
guHu;

- EU-TIRADS 5 (>10 mm) - npenopbuBa ce noBmopeHue Ha Tb;

Bethesda Ill (amunua c HeonpegeAeHo 3HaueHue):

- MoBmopeHue Ha Tb HezaBucumo om kamezopuama no EU-TIRADS

- Mpu noBmopen pesyamam Bethesda Ill, 8 kom6uHauua ¢ EU-TIRADS 4 uau 5 u 8b3ea Hag 10
mm ce npegaaea onepauua uau ,akmuBHo HabAlgeHue”, a Kbgemo e NPUAOXKUMO — U MOAEKYAAPHO
uzcaegBaHe™ **,

- Mpu noBmopex pezyamam Bethesda Il u 8b3ea ¢ Y3 xapakmepucmuku, omzoBapawu Ha EU-
TIRADS 3 (>10 mm) , moxxe Bb3eAbm ga ce npocaegu caeg 1 2oguHa, ga ce npoBege MOAEKYAAPHO
uzcaegBaHe uAu ga ce npegaoKu onepauus.

Bethesda IV (dpoaukyaapHa Heonaazus)
- HezaBucumo om exoepagckua Bug Ha Bb3eaa, ce npenopbuBa onepauua™*

Bethesda V u VI (cbmHeHue 3a MaAu2HEHOCM U cu2ypHa 3Ao0KkadecmBeHocm)

- HezaBucumo om exoepacpckua Bug Ha Bb3ena, ce npenopbuBa onepauua™™*

- ,akmuBHo HabAogeHue” uau muHumaaHo uHBazuBHu mexHuKU 3a AeveHue moz2am ga ce obmuc-
Aam camo npu Bb3au 6 mazu kamezopua ¢ pazmep nog 10 mm npu Kamez2opu4Ha AUNCA HA CbMHU-
MeAHU pe2uoHaAHU AUMHU Bb3AU UAU ekcmpamupeougHo pa3npocmpaHeHue Ha boaecmma, Kakmo
u npu npomuBonoka3zaHue 3a onepamuBHO AeveHue.

- AeueHuemo Ha aBaHcupaaua pak Ha wumoBugHama >kae3a uzuckBa

MYAMUQUCUUNAUHAPEH ekun

*buoncua cbe cneuyuaaHu uzau (core-needle biopsy), ¢ koamo ce nogcuaypaBa mvkaHHa npoba 3a
XUCMOAO2UYEH aHaAu3

**Ako e buoncupaH Bb3ea ¢ pazmep 5-10 mm, omezoBapaw, Ha EU-TIRADS 5, a uumoao2uama om-
20B8apa Ha Bethesda IV (dpoaukyaapHa Heonaazus), moxke kamo aamepHamuBeH nogxog ga ce npeg-
npueme ,akmuBHo HabAlogeHue”.

*** Aumgpombm Ha wumoBugHama xkae3a obukHoBeHo ce onucBa ¢ yumoaozauvHama kamez2opua
Bethesda V u eguncmBeno 8 mo3u cayuall moxke ga He ce npenopbya onepauus.

2 MonaekyaapHomo uzcaegBaHe moxke ga gage gonbAHUMEAHA UHopmauus, Ho He BuHazu
nomaea 3a B3emaHe Ha peweHue. YcmaHnoBaBam ce 6eHueHeHu ae3uu ¢ RAS mymauuu uau no3umu6-
HU 32 2eHHU mpaHcaokauuu PAX8/PPARG. CvuemarHuemo mexxgy BRAFp.V600E uau RAS mymauuu
¢ mymauuu 8 2eHume 3a TERT npomomopa, PIK3CA uau TP53 HacouBa ¢ 2orama BepoamHocm Kbm
HaAUYUEMO Ha gaAedyHu memacmasju Npu hayueHmu C MupeougeH KapUuuHOM U HamupaHemo Ha
nogobHU KombuHauuu npu navueHm c 6uoncupaH Bb3ea ¢ yumoaozua Bethesda Il 6u 208opero 3a
azpecuBHama npupoga Ha mo3u Bb3ea (2).
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ABmopume Ha npenopbkume He ymouHaBam
cAeg KakbB uHmepBaa om Bpeme ga ce HanpaBu
Bmopama Guoncua npu noayyaBaHe Ha pe3zyamam
no Bethesda Ill, Ho e uzBecmHo ue pe3zyamambm
om uyumoaozauama He 3aBucu om uHmepBasa Bpeme
mexkgy gBeme Guoncuu (1). O6uvatHuam uHmepBan
3a npoBexkgaHe Ha noBmopHa Th e 3 meceua caeg
npegxogHama, HO UMa U MHeHUus, Ye He e Heobxogu-
Mo ga ce u3uakBa HaKOAKO meceua (4).

NMpu noayyaBare Ha gBa nocaegoBamenHu go-
b6pokauecmBeHu pe3zyamama Bethesda Il om Tb, He
ce Haraza mpema bGuoncua Ha Bb3eaa, ako bBuoncupa-
Huam Bb3eA e 6ua kaacugpuuupax kamo EU-TIRADS 3,
a camo exozpadcko npocaegaBaHe caeg 3-5 20guHu.
MoBmopHama gobpokayecmBeHa yUMOAO2UA CUAHO
HamaanBa BepoamHocmma 3a maauzHeHu kaemku 6
H6uoncupaHua Bb3eA u HakaaHa Be3HumMe Kbm Npocae-
gaBanre. ToBa e Bb3MOXKHO ga ce cayyu u npu Bb3au,
KAacugpuyupaHu exozpadpcku kamo EU-TIRADS 5 (2).
B nogob6Hu cAayuau Ha pazmuHaBaHe mexxgy exozpadp-
cKama Haxogka U uumoAo2udHama guazHo3a, pewe-
Huemo 3a nocaegBawo noBegeHue 3aBucu om Auu-
HUA onum Ha cneyuaaucma u ce 63uma coBmecmHo ¢
nayueHma (XucmoaAo2u4dHo ymouHaBaHe, MOAEKYAAp-
Ho u3zcaegBare uau akmuBHo HabalogeHue).

3akaloyeHue

Bwb3Aaume Ha LLK ca mHO20 yecmo cpewgaHa na-
moaozua. M makap 8 bbaz2apua ga uma MHO20 onumHuU
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cneyuaaucmu, Bce owe AuncBa oduyuareH Nba-
HomekcmoB gokymeHm, cbgbpkaw, Bcuvuku Heob-
XOQUMU Ha KAUHUUUCMA, Xupypea, NamoA02a, OH-
KOAO2a U Cheyuaaucma no HykKAeapHa meguuuHa
3HaHua, B KOUMO ACHO ga ca ouepmaHu cmbnKumMe
npu nvpBoHavarHama oueHka Ha Bb3Aume Ha wu-
moBugHama >Ae3a, nokazaHuama 3a 6uoncus, npe-
nopbkume 3a onepamuBHoO AeveHue u obema my,
u nocaegBawomo nocmonepamuBHo noBegeHue u
npocaegaBaHe Ha nayueHmume C goka3aH pak Ha
wumoBugHama »xae3a. lNpenopbkume Ha BAE 3a
gob6pa npakmuka npu 3a6oaaBarua Ha wumoBugHa-
ma »ae3a om 2019 2. (14) ouepmaBam ocHoBHume
»aAoHu 6 guazHocmuuHo-Aeue6HOMO noBegerue,
HO ce hokycupa camo Bbpxy KapuuHoma Ha LLPK.
B gonbaHeHue, nybaukyBaHume mexgyBpemeHHO
aKkmyaau3sauuu Ha mexkgyHapogHume u eBponedcku
npenopbku cb3igaBam Hy>kga 3a ekcnepmHa gucky-
cuAa U Ha Hawua pogeH e3uk. V3kaouumeaHo Ba-
>KHO e nayueHmume ¢ Bb3Au Ha LUK ga He 6bgam
U3AUWHO ceHcubuAu3zupaHu (,nAaweHu”), a ga ce
uzmbkHe Huckama BepoamHocm 3a maAu2HeHOCm
u cpaBHumeaHo gobpama npoz2HO3a Ha Mupeoug-
Hume HeonAa3mu. B noa3a Ha KAUHUYHamMa npakmu-
Ka e Aekapam-npakmuk ga cAegBa ymBupgeHume
u gobpe BaaugupaHu npomokoau 3a noBegenue.
B mo3u cmucea cucmemume 3a Kaacudpukayua no
EU-TIRADS u Bethesda cb3gaBam 3gpaBa ocHoB8a,
Bbpxy Koamo ga cmbnu AekyBawuam cneuyuaaucm.
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Pesiome

BwvBegeHue: 3acmapaBaHemo Ha HaceaeHuemo u yBeaudaBawomo ce paznpocmpaHeHue Ha 3axapHus
guabem (3A) u gpyau xpoHuuHU HeuHeKkuuo3Hu 3aboaaBaHun ¢ HanpegBaHe Ha Bb3pacmma uznpaBam megu-
UYUHCKUME cneyuaaucmu npeg Heobxogumocmma om egHoBpemeHHO AeveHue Ha noBeue om egHo 3a60Aa8a-
He C u3z2paxkgaHe Ha npaBuaHa navueHm-ueHmMpupaHa mepaneBmuuHa cmpamezaus.

Llenma Ha Hacmoawomo npoyuBaHe e ga ce aHaauzupa B3aumoBpb3kama Ha 3A cbc cbnbmcemBawu
3aboaaBaHua npu paHgomu3upaHa xochumaau3jupaHa nonyaauua ¢ gBama ocHoBHuU muna 3A ¢ gokyc Bbpxy
BAuaHuemo Ha Bb3zpacmma.

Mamepuaa u memogu: 138bpweHo e paHgomuzupaHo pempocnekmuBHo npoyuBane, BraouBawo 286
nauueHma (1571 >keHu u 135 mbxe) cbe 3A, cp. Bb3pacm 61,23+0,88 2. (cp. cmodHocm +SEM), xocnumaau-
jupaHu B KauHuka no EHgokpuHoAao2ua u 6oaecmu Ha obmaHama npu YMBAA ,,CB. Teopau”. YuacmHuuume 6
npoyuBaHemo ca pa3zgeaeHu B8 3 Bb3pacmoBu 2pynu - 18-65 2., 65-75 2. u Hag 752. Cnpamo guazHo3ama ca
aHaAu3upaHu nogepynu cbc 3ATT, 3AT2 u 3AT2 B pamkume Ha memabGoAumeH CUHgPOM. AHaAU3UpPaH e cnek-
mbpbM Ha cbnbmemBawu 3a6oaaBaHua ¢ yvecmoma Hag 3% 6 uzcaegBanama xocnumaausupaHa guabemHa
nonyaauus.

Pezyamamu: Hau-2orama e yecmomama Ha apmepuasHa xunepmonua - 81,1% u Ha ucxemuyHama 6oarecm
Ha cbpuemo - 42,7%, kamo paznpocmpaHeHuemo um e Had-Bucoko 86 Bb3pacmma Hag 65 2. u npu 3AT2. Pu-
mMbMHO-NpoBogHUMe HapyweHuA U CbpgeyHama HegocmambyHOCM ce npe3eHmupam ¢ egHakBa yecmoma om
13,3%, cuzHucpukaHmHo npeBarupam npu 2epuampuyHume nauueHmu u npu 3AT2. Aucaunugemuama npeob-
AagaBa 8 epynama Ha 3AT2, ocobeHo 8 pamkume Ha MC - 17,1%, kamo Hal-3acezHama e Bb3pacmma 65-75 2.
- 15,9%. Yecmomama Ha muokapgeH uHgapkm u nocmaBeH cmernm ca Had-8Bucoku 8 epynama 65-752. - 13,4%
, pecn. 14,6%. Mo3buHo-cbgoBama 6oaecm (MCB) u npexxuBaH mo3bueH uHcyam ca Hal-Bucoku npu Auyama
Hag 75e2., xapakmepHu ca npegumHo 3a 3AT2, Ho MCbB ce cpewa u 6 7,7% npu 3AT1. HabaogaBa ce cmamuc-
muyecku 3Hauyuma pa3auka B Haauduemo Ha xpoHuuHo 6bb6peuHo 3a6oaaBaHe (Xb3) npu xopama HabaogaBa
ce cmamucmuyecku 3Haduma pasauka 8 Haauduemo Ha xpoHuuHo 6bbpeuHo 3a6oaaBane (XB3) npu xopama
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cbe 3A Hag 75 2. [Nogazpama e Had-yecma 6 2pynama 65-75 2. - 11%. AHeMuueH CUHgPOM e Hal-yecma Cb-
nbmcmBawa namoaozua B8 HanpegHarama Bb3pacm Hag 75 2. - 22% u npu 3A 6e3 MC - 10%. Yecmomama Ha
XOBb u ocmeoapmpo3a HapacmBa ¢ Bb3pacmma, cpewam ce 2aabHo npu 3AT2. YepHogpobHama cmeamo3sa
e 3Ha4umo no-Bucoka 666 Bb3pacmma npegu 65 2. u e ¢ meHgeHuua kbm no-Bucoka npu 3ATT cnpamo 3AT2.

3akarodenue: [NpegocmaBeHume gaHHU 3a cnekmbpa Ha Hal-yecmume cbnbmemBawu 3aboaaBaHua npu
3A ¢ pokyc Bbpxy no-kbcHume Bv3pacmoBu 2pynu uzmbvbkBam BarkHocmma om KOMNAEKCEH MyAmMugucuu-

NAUHapeH nogxog B exxegHeBHama KAUHUYHA NpakmMuKa.

KaroyoBu gymu: 3axapen guabem, conbmemBawu 3a6oaaBanus, Bb3pacmoBu 2pynu, xochumaauzupaHu

navueHmu, HanpegHaaa Bb3pacm

BbBegeHue

3axapHuam guabem (3A) e couuaaHO 3HAYUMO
3aboaaBaHe, 3acazawo 537 mAH. gywu no cBema no
gaHHu Ha IDF om 2021 2. c npo2Ho3a Opoam Ha 3a60-
Aeaume ga gocmuzHe 643 mAH. npe3 2030 2. (1). B EB-
pona xopama ¢ nocmaBeHa guazHo3a 3A gocmueam
61 mAH. ¢ ouakBaH Gpol npe3 2045 2. 69 MAH. uAu
pbcm ¢ 13%. Cnpamo gaHHu Ha C30 omHocHo Boge-
WU NpuUYuUHU 3a cMbpmHocm npe3 2021 2. 3A 3aema
ocma no3uuun B cBemoBer mawab, koemo e ¢ 95%
pbcm cnpamo 2000 2. (2). NoHacmoawem ovakBaHa-
ma npogbAXKUMEAHOCM Ha >kuBoma ce e yBeauuuna
3HAQYUMEAHO CNPAMO NpegxogHUmMe gecemuaemusn
kKamo go 2050 2. npozHo3ama e xopama Ha Bb3pacm
Hag 60 2. ga gocmuzHam 2.1 mApg., gokamo 6poam
Ha xopama Ha Bb3pacm Hag 80 2. ce ovakBa ga ce
ympou u ga gocmuzHe 426 maH. 8 nepuoga 2020 go
2050 2. (3). Bcuuku me3u arapmupawu gaHHU U3mbk-
Bam BaxxHocmma om HaBpemeHHa guazHOCMUKA,
agekBamHO AeveHue U KOMnAaekceH nogxog, Bkatou-
Baw, pazerexxgaHe Ha npugpyxabBawume 3aboarnBa-
Hua npu 3A, ocobeHo B HanpegHaaa Bb3zpacm.

Peguua ca namodu3uorozudHUME nNbMUWA
8 ocHoBama Ha cbpgeuHo-cbgoBume ycAoXKHeHuA
npu 3A - eHgomeaHa gucgyHkuua, okcugamubBeH
cmpec, XxpoHuuyHo Bb3naseHue U cucmemHa uUMyHHa
gucpezyrauua (4). Amepockaepo3ama npu xopama
cbe 3A ce pa3BuBa ¢ no-6bp3u memnoBe u B8 no-pan-
Ha Bb3pacm 6 cpaBHeHue c xopama 6e3 3A, kamo
moBa yBeauuaBa pucka om KopoHapHa apmepuaAHa
b6oAaecm, MuokapgeH uHapkm, HecmabuAHa aHa2uHa,
UCXeMUYeH U XemopazuyeH UHCYAM C ho-Hamamwbul-
HuU HebAazonpuamHu epekmu Bbpxy uepebpo-Backy-
AapHama cucmema (5). YBeauyaBawama ce npogba-
»KumeAaHocm Ha >xkuBoma u3znpaBa meguuuHckume
cheyuaaucmu npeg Heobxogumocmma 3a egHoBpe-
MEHHO AeueHue Ha noBeue om egHo 3aboaaBaHe c u3-
2paxkgaHe Ha npaBuaHa mepaneBmuyHa cmpamezun
cnpamo HYxkgume Ha nauueHma. [pe3 2019 2. 84,1%
om xocnumaaAu3upaHume nauueHmu cmpagam

om egHO uAu noBeue npugpyxaBawu 3aboraBaHun
kamo noroBuHama om Bcuuku xocnumaauzauuu ca
npu nayueHmu ¢ 3 uau noBeuye npugpyxaBawu 3a-
6oaaBaHua. XunepmoHuama, 3A U XpoHUYHUME pec-
nupamopHu 3aboaaBaHua ca Hal-4yecmo cpewaHume
3aboaaBaHus, acouuupaHu ¢ 6oAHUYEH NpecmoU - Cb-
omBemto 53,2%, 26,4% u 20,5% om cayuyaume (6).

B3ematku npegBug BaxkHocmma Ha npobaema
cu nocmaBuxme 3a uea ga pazeaegame macHama 63a-
umoBpb3ka Ha 3A ¢ peguua conbmemBawu 3a6oaa-
BaHua npu paHgomu3upaHa xocnumaau3upaHa nony-
Aauua ¢ gBama ocHoBHU muna 3A ¢ dokyc Bbpxy
BAuaHuemo Ha Bb3pacmma.

Mamepuaau u memogu

3a nepuoga 2022-2024 2. e uzBbpweHo pempoc-
nekmuBHo npoyuBane, BrkaouBawo 286 nauueHma
(151 »xeHu u 135 mbxe) cbe 3A Ha Bb3pacm om 18
go 96 2., cpegHa Bb3pacm 61,23+0,88 2. (cp. cmou-
Hocm £SEM), xocnumaau3uparu 6 Kaunuka no EHgo-
KpuHoAoz2ua u boaecmu Ha obmaHama npu YMBAA
”CBemu Tleopau, 6 naaHOB u cneweH NoOpAgbK UAU
npeBegeHu om gpyau 6OAHUYHU CMpYKMypu nopagu
gekomneHcauua Ha 3aboaaBatemo. Auua nog 18 2. He
ca obekm Ha npoyuBaHemo npegBug cnazBaremo Ha
kpumepuume Ha H3OK 3a npuem 8 KauHukama Ha
NBAHOAEMHU AUUQ 3@ gUAa2HOCMUKA U AeYeHUe.

NpoBegeHomo HayuHo u3zcaegBarHe omzoBapa
Ha CmaHgapmume U Kpumepuume 3a Hay4HoCm u
emuyHocm u e ogobpeHo om Komucuama no Hayu-
Ha emuka kbM CbBema no HayuHo-uzcAegoBamencka
geGHocm npu MeguuuHcku yHuBepcumem - [lao-
BguB kamo yacm om gucepmauuoHHa pazpabomka.

Yuyacmuuuume 6 Hacmoawama uzBagka om npo-
yuBanemo ca pazgeseHu 8 3 Bv3pacmoBu 2pynu -
18-65 2., 65-75 2. u Hag 75 2. (Due. 1.), kKamo ueama
Ha moBa paznpegeAreHue e ga ce omuyeme poAama
Ha Bb3pacmma npu u3zaBa Ha 3A Bbpxy HezoBua xog
u Bb3HuUKBaHe Ha YycAoXKHEHUA, 0CODEHO pa3AuKkume
npu ocHoBHume my munoBe. Taka, cnpamo nocmaBe-
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Hama guaz2Ho3a ca aHaAu3upaHu nogepynu cbe 3ATT,
3AT2 u 3AT2 6 pamkume Ha memaboAumeH CUHgPOM
(Due. 2). OnpegeraHemo Ha ocHoBHUMe munoBe 3A
e uzBbpwbaHo B6b3 ocHoBa Ha npeuu3eH aHaAu3 Ha
MeguuuHcka gokymeHmauua. Kaacuuuyupanemo Ha
navueHmume Ha uHcyauHoBo AeuveHue kamo mun 1
uau mun 2 e 6a3upaHo Ha NpegxogHU UAU gONbAHU-
meAHo npoBegeHu u3zcaegBaHua. Kpumepuume 3a
nocmaBaHe Ha guazHo3a HoBomkpum 3A ca:

1. HaAuvyue Ha KAUHUYHU Npu3Hauu, XapakmepHu
3a 3a60Aa8aHemo (NOAUGUNCO-NOAUYPUYEH CUHZPOM
U pegykuua Ha mezao) u uzmepBaHe Ha caydalHa
naazmeHa 2aoko3a Hag 11,1 mmoa/a (no Bcako Bpe-
Me om geHoHowuemo 6e3 02Aaeg Ha nepuoga om no-
cAaegHo xpaHeHe); 2. [pu naazmeHa 2a0ko3a Hag 7,0
MMOA/A Ha 2AagHO Npu cna3eH uHmepBaar om noHe 8
4. om nocaegHomo xpaHeHe; 3. [1pu naazmeHa 2ato-
ko3a Hag 11,1 mmoa/A Ha 2 vac 6 xoga Ha OITT; 4.
Mpu HBA, Hag 6,5% npu u3noa3Baxe Ha rabopamo-
peH memog, cepmucpuyupaH om NGSP u cmaHgap-
mu3upaH cnpamo DCCT.

M3uano ca cnazeHu guazHOCMUYHUMeE Kpumepuu
3a MemaboAumeH CUHgPOM — NOHe 3 om cAegHUME:

1. MoBuweHa obukoAka Ha maauama Hag 94 cm

3a mbxe u Hag 80 cm 3a xxeHu 3a KaBkaska paca; 2.
MoBuweru HuBa Ha mpueauuepugu Hag 1,7 MMOA/A
UAU Npuem Ha megukameHmMu 3a gucaunugemus;
3. HamaaeHu HuBa Ha HDL-xoaecmepoa nog 1T mmoa/a
3a mbXe u nog 1,3 MMOA/A 3a XKEHU UAU npuem Ha
megukameHmu 3a gucaunugemus; 4. MNMoBuweHo ap-
mepuaAHO HaaszaHe cucmoAHo Hag 130 u/uAau guac-
MOAHO Hag 85 mmHg uAu npuem Ha aHmMuxunepmeH-
3uBHU megukameHmu; 5. NMNoBuweHa naa3meHa

(0J1F1):0 101 Pa3npegeaeHuemo Ha nauueHmume

cnpamo pakmopa Bv3zpacm.

Bb3pacm

2AIOKO3a Ha 2AagHO Hag 5,6 MMOA/A UAU NpUem Ha me-
gukameHmu 3a noHwkaBaHemo U (7). V3kaoueHu ca
navueHmu cbC cumnmomamudeH 3A npu gpyzo oc-
HoBHO 3aboAaBaHe u xeHu ¢ 2ecmauuoHeH 3A.

Bcuuku kauHuko-aabopamopHu u3caegBanua 6
pamkume Ha aHaauzupaHama 6 npoyuBaHemo xocnu-
maau3auua ca uzBvpweru B8 LleHmpaaHa KAUHUYHA
Aabopamopua Ha YMBAA ,CB. Teopau”. ConocmaBe-
HU ca conbmcmBawume 3a6oaaBaHus 6 pagauuHume
nogepynu nauueHmu.

Cmamucmuyecku aHaAu3: 3a obpabomka u aHa-
AU3 Ha HaAaudHama 6a3a gaHHu e uznoa3BaH codpmyep
IBM SPSS Statistics 25. MNMpunazaH e Kruskal Wallis Test
3a Bpwv3ka Ha nokazameaume c Bv3pacmma u guazHo-
3ama. Tecmbm e HenapamempuueH 3a cpaBHeHue Ha
noBeue om 2 HezaBucumu uzBagku kKamo ce npuaaza
noomgeaHo 3a gBama chakmopa - Bv3pacm u gua-
2HO3a, KOUMo umam no mpu pazHoBugHocmu. Bpb3-
Ka uma mam kbgemo Asymp. Sig. e no-maako om 0,05.
B mo3u cayual ce omxBupaa HyaeBama xunomesa
3a cmamucmudecku HezHavuma Bpb3ka mexgy gBe-
me npomeHAuBu. MpurazaHu ca gBymepHu mabauyu
Mexgy akmopume u nokazameaume c BepageH
mecm 3a cpabBHaBaHe Ha omHocumeaHume gaoBe Ha
pazHoBugHocmume Ha nokazameAume 6v6 cpakmopu-
me epynu. 3a Bceku om cpakmopume 6 mabauuyume,
nomecmeHu B KoAOHUME, e NpuAOXKeH Z-mecm 3a pa-
BencmBomo Ha Bcaka gBotika % 6 pega. 3a mecmoBe
ce u3znoa3Ba HuBo/paBHuwe Ha 3Hauumocm 0,05, ¢
Bonferroni kopekyua 3a mHoxkecmBo cpaBHeHua. Pe-
3yamamume om nogBolkoBume mecmobBe ca npeg-
cmaBeHu upe3 cucmema om 6ykBu.

Pesyamamu

CpegHama gaBrocm Ha 3A npu u3zcaegBaHume
XOChumaau3upaHu nayueHmu e 12,26 2. Ha Queypu
1 u 2 e npegcmaBeHo pa3znpegeAeHUEMO Ha nNauueH-
mume 666 Bvb3pacmoBu 2pynu u cnpamo muna Ha 3A.

B 18-65
B 65-75
B Hag 75

N
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W PaznpegeaeHuemo Ha nayueHmume cnpamo muna Ha 3A.

AuazHo3a

HTun 130
mTun 2 30
m 3072 n MC

[Mpu gBama om navueHmMuUMe e OMKPUMO NPUAOXKeHUe Ha BUCOKU go3u 2AIDKOKOPMUKOUQU, Nopagu Koe-
mo me He ca BkaoueHu B nocregBawama obpabomka Ha gaHHUME.

AHaAu3upaH e cnekmbpbm Ha cbnbmemBawu 3a6oanaBarun ¢ yecmoma Hag 3% 6 uzcaegBanama xocnu-
maau3upaHa guabemsa nonyaauus, npegcmabenu 8 Tabauyal.

Yecmoma Ha cbnbmcmBawu 3aboaaBaHua npu
XOoCnumMaau3upaHa nonyaauua cbe 3A.

Hal-zonama e yecmomama Ha apmepuasHama
xunepmoHua - 81,1% u Ha ucxemuyHama boaecm Ha
copuemo - 42,7%, kamo cbBcem ouakBaHo paznpoc-
mpaHeHuemo um e Had-8ucoko npu nauueHmume
Hag 65- u Hag 75-2oguwHa Bb3pacm, KakKmo u npu
ApmepuarHa xunepmoHua 81,1% 3AT2 u 3AT2 8 pamkume Ha memaboAumeH CUHgPOM
cnpamo 2pynama cbe 3ATT. PumbmHo-npoBogHume
HapyweHua U CbpgeyHama HegocmMamwbyHOCM ce
npe3eHmupam c egHakBa uecmoma om 13,3%, kamo

ConbmcmBauwu 3a6ora6anun %

McxemuuHa 6oarecm Ha copuemo | 42,7%

PumbmHo-npoBogHu HapyweHua 13,3%

Copgena HegocmambuHocm 13,3% omuoBo cuzHupukaHmHo npeBasupam npu 2epuam-
Aucaunugemusn 12,2% puyHUMe nauueHmu u ca ¢ no-Bucoka yecmoma npu
Mo3buHo-cbgoBa 6oarecm 10,8% 3AT2 cnpamo 3AT 1. Aucaunugemuama CbWO AO2UYHO
Mo3bueH uHcyam 8,4% npeBaaupa B8 2pynama Ha 3AT2, ocobeHo B pamkume
MUOKAPgEn UHMapK 84% Ha MC - 17,1%, kamo HaU-3aceeHama e Bb3pacmma

! 65-75 2. - 15,9%. Yecmomama Ha muokapgeH UH-
ABmoumyHHa mupeougHa boaecm | 7,7% capkm u nocmaBen cmenm ca Had-Bucoku 6 couwa-
XpoHuuHo 6bb6peuHo 3aboraBare | 7,7% ma Bb3pacmoBa epyna 65-75 2. - cbomBemuo 13,4%
Mogazpa 6,6% u 14,6%. Mo3zbuHo-cbgoBama 6orecm u npexxuBan
AHEMUYEH CUHGPOM 6.3% MO3bueH uHcyam HapacmBam cbwo ¢ Bb3zpacmma

! u ca Hau-Bucoku npu no-Bv3pacmHume Auua Hag 75
MocmaBen cmerm 6,3% 2., XapakmepHu ca npegumHo 3a 3AT2, Ho MCb ce
XObb 4,9% cpewa u B 7,7% npu 3AT1. HabaogaBa ce cmamuc-
Ocmeoapmpo3a 4,5% muyecku 3Hadyuma pasauka 6 Haauduemo Ha XpoHUY-
Cmeamo3a Ha uepeH gpob 4,5% HO O6bOpeuHo 3aboraBaHe (Xb3) npu xopama cbe 3A

Hag 75 2oguwHa Bb3pacm cnpamo me3u nog 65 2.
[Nogazpama e Hat-yecma 6 epynama 65-75 2. - 11%.
AHeMuyeH CUHgPOM e Hal-yecma cbnbmcembBawga na-
moaoaua B HanpegHarama Bb3pacm Hag 75 2. - 22%

Xunepnaa3ua Ha npocmama 3,1%
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u npu 3A 6e3 MC - 10%. (Taba. 2). Yecmomama Ha
XOBbb u ocmeoapmpo3a HapacmBa c Bvb3pacmma,
kamo me3u 3aboanBaHua ce cpewam 2aaBHo npu
3AT2. VihmepeceH hakm e, 4ye yepHogpobHama cme-
amo3a 6 Hacmoawama u3zBagka e 3Havumo no-Buco-
ka Bb8 Bb3pacmma npegu 65 2. U e ¢ meHgeHuuA
Kbm no-Bucoka npu 3ATT.

Mpu aHaAu3 Ha gaHHUMe om u3cAaegBaHama xoc-
numaau3upaHa nonyaauus e BKkAloUeH goNbAHUMEAHO
pakmopbmM noA. Cmamucmuyecku 3Ha4UMU pa3Auku
no noa ce HabalogaBam npu nauueHmume cwe 3A ¢
HaAauuyHa aBmoumyHHa mupeougHa 6oaecm u ocmeo-
apmpo3a c npeBaaupaHe Ha »eHckua noA, cbomBem-
HO 11,9% u 7,9% cnpamo 3% u 0,7% 3a Mb>XKKUA NOA.

Tabauya 2. ConvmcmBawu 3aboaaBanua 6 omgeaHume nogepynu cnpamo 8b3pacm u guazHo3a.

Bb3pacm AuazHo3a O6wo
18-65 | 65-75|Hag 75 mun 1 mun 2 mun 2 + MC | Bcuuku
3a6ornbatun (A) B) | (©) (A) (B) (€) (A)
ApmepuaaHa xunepmonua |[Col % | 71,8% | 93,9%| 92,7%| 35,9% 90,7% 86,7% 81,1%
A A A A
VcxemuyuHa 6oaecm Ha Col % | 34,4%(52,4%| 56,1% | 12,8% 52,1% 41,9% 42,7%
Cbpuemo A A A A
PumbmHo-npoBogHu Col %| 6,1% |22,0%| 24,4% 7,7% 15,0% 13,3% 13,3%
HapyweHusn A A
CbpgeuHa Col % 8/60/0 1 7/1 % 24/40/0 5,1 % 1 1/40/0 1 9/00/0 1 3/30/0
HegocmambyHOCM A
Aucaunugemusn Col % | 9,8% [15,9% | 14,6% 2,6% 11,4% 17,1% 12,2%
MCb Col %| 6,7% [11,0%]| 26,8% 7,7% 12,1% 10,5% 10,8%
A
Mo3bueH uHcyam Col % | 2,5% (13,4% | 22,0% 9,3% 10,5% 8,4%
A A
MuokapgeH uHgapkm Col % | 6,1% |13,4% | 7,3% 10,0% 9,5% 8,4%
ATH Col %| 6,7% | 8,5% | 9,8% 10,3% 9,3% 4,8% 7,7%
XpoHuU4YHO 6BOpPeyHo Col %| 4,3% | 9,8% | 17,1% 2,6% 10,7% 5,7% 7,7%
3aboaaBane A
ﬂogaepa Col % 4,90/0 1 1,00/0 4,90/0 6,40/0 9,50/0 6,60/0
AHemuueH CUHgpom Col % | 2,5% | 6,1% | 22,0% 5,1% 10,0% 1,9% 6,3%
A B C
NMocmaBen cmenm Col % | 1,8% [14,6% | 7,3% 5,7% 9,5% 6,3%
A
XObb Col %| 3,7% | 6,1% | 7,3% 2,6% 4,3% 6,7% 4,9%
Ocmeoapmpo3a Col % | 3,7% 3,7% 1| 9,8% 4,3% 6,7% 4,5%
Cmeamo3sa Ha yepet gpob | Col %| 6,7% | 1,2% | 2,4% 5,1% 4,3% 4,8% 4,5%
Xunepnaazua Ha Col%|3,1% | 1,2% | 7,3% 2,6% 3,6% 2,9% 3,1%
npocmama npu mbxKe
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B 2,4% om u3caegBaHama xocnumaau3upaHa nony-
Aauua cbe 3A ca gokazaHu egHokAoHOBa, gBykaoHO-
Ba uau mpukroHoBa kopoHapHa 6oaecm Kamo muyk
cbwo ce omkpuBa cmamucmuuecku BaxkHa noaoBo
obycroBeH pa3zauka - noBuweHa yecmoma npu mMb-
>xeme - 4,4% cnpamo 0,7% npu >keHume.

Mpu yyacmuuuyume 6 npoyuBaHemo ca pa3zeae-
gaHu u mukpocbgoBume ycaoxkHeHua - guabemma
pemuHonamua u Hegponamua, Kakmo u egHoBpe-
MEHHOMO UM Haauvue. Haauuue Ha kombuHauua
om guabemHa pemuHo- u Hecpponamua npeBaaupa
6 epynama cbc 3ATT - 15,4%, cbCc cmamucmuye-
CKU 3Hauuma pasauka B8 cpaBHeHue ¢ epynama cbe
3AT2 68 pamkume Ha memaboaumeH cuHgpom - 3,8%.
Tazu kombuHauua ce omkpuBa 6 Hal-2onam npo-
ueHm - 9,3% om u3caegBaHume Ha Bb3pacm 18-65
2. Hal-3acezHamu om guabemHa Hedpponamua ca
nauueHmume 668 Bv3pacmoBua unmepBan Hag 752.
- 39%, caegBaru om 2pynama Ha Bv3pacm 65-752.
- 25,6%, Kamo me3u gaHHU, OMHEeCEeHU KbM NO-MAa-
gama Bb3pacmoBa kamezopua 18-652. noka3zBam
cmamucmuuecku 3Havuma pasauka. LLlo kacae muna
Ha 3aboaaBaHemo, mukpocbgoBume 6bbpeuHu ybB-
pekgaHua npeobaragaBam npu 3AT2 6 pamkume Ha
pazebpHam memaboaumeH cuHgpom - 22,1%. Aua-
6emHama pemuHonamus, egHa om ocHoBHuUmMe npu-
YUHU 3a HaMaAeHo 3peHue u caenoma, ce omkpuBa ¢
Hal-20Aama yecmoma 9,8% npu nayueHmume Hag 75
2., kKamo u 6 Hacmoawama u3Bagka e Hal-Bucoka npu
3AT2 - 7,9 %, a kamo ce npu6aBu u nonyaauuama
Ha 3AT2 ¢ MC (2,9%), ce omyuma, ye 6Au30 11% om
uzcaegBaHume cbe 3AT2 ca ¢ pemuHoONamua cNpAMo
5,1% om me3u cbe 3AT1 (Taba. 3).

Mpu paznpegereHue no noa B uzcaregBanama
XOCNUMaAu3upaHa nonyaayua, Yecmomama Ha gua-
6emHama pemuHonamusa e no-Bucoka npu >xeHume
- 6,6 %, cnpamo 4,5 % npu mbxeme. AuabemHama-
Hedgpponamua u, cbomBemuo Ha moBa, egHoBpemeH-

HOMO HaAu4ue Ha guabemHa pemuHonamua u Hegpo-
namua ce omkpuBa ¢ no-2oAama yecmoma Npu Mbx-
Kua noA - 20,9% u 9,7%, pecn. cnpamo 14,6% u 4,6 %,
pecn. npu xeHckua noa (Due. 3).

ObcvikgaHe

M3B8ecmen pakm e, ye nayueHmume C ycmaso-
BeH 3A, ocobeHo me3u B no-HanpegHara Bb3zpacm,
umam noBuweH puck om cbpgeuHo-cbgoBu 3a60Aa-
BaHua, koemo e Bugumo om gaHHUMe npu Hawama
xocnumaauzupara uzBagka. AebeauHama u enacmuy-
Hocmma Ha cbgoBume cmenu 6uBa egHoBpemeHHO
noBAuaHa om pazAUYHU (PU3UOAORUYHU U NAMOAO-
2UYHU mexaHu3mu, npomudawu ecmecmBero B8 xoga
Ha cmapeeHe, kKakmo u 8 pe3yamam Ha nepcucmu-
pawa xunepzaaukemuda. Hashemi et al. npoBexkgam
Kpoc-cekyuoHHO npoyuBaHe 3a nepuoga 2010 2. go
2022 2. npu upaHCcKa nonyAaauua navuueHmMu Hag 65
2. Bb3pacm ¢ ycmanoBeH 3AT2 u gokazBam yecmo-
ma Ha apmepuaiHama xunepmoHus, gocmuzawga go
54,4%, kamo npu 35,6% om u3cregBaHume Auua
CUCMOAHOMO apmepuaAHoO HarazaHe HagxBbpaa 140
MmHg (8).

Barzilay et al. pagearexxgam nauueHmu Ha cpeg-
Ha Bb3zpacm 78 2. ¢ uau B6e3 HaauuyHa aAbymuHypua
u uzmbkBam Haauyuemo G kamo BaxkeH dhakmop,
Bogew, go xocnumaauzauua Ha nauueHmume u Cb-
webBpemerHo ygovaxkaBaw, 6oaHuuHUA npecmod (9).
B Hawama nogepyna nauueHmu Hag 75 2., cmpaga-
wu om 3A ce omkpuBa cmamucmuuecku 3Hauyuma
pa3auka 8 yecmomama Ha Xb3 cnpamo no-maagama
Bv3pacmoBa 2pyna. AaHHume Hu nomBbpkgaBam
KoAko BaxkHa e Kapguo-6b6pevuHo-memaboaumHama
cBobpzaHocm u exxegHeBHo HabagaBaHuam om pe-
guua MeguuuHCKU cheuuaAucmu ,egekm Ha gomu-
HOMO”, ocobeHo npu 2epuampuyHa nonyaauua. ToBa
onpegeAa kKamo ocHoBHa ueAa 8 mepaneBmuuHun

Tabauya 3. Mukpoanzuonamusa 8 omgeaHume nogzpynu cnpamo Bb3pacm u guazHo3a

Bb3pacm AuazHo3a Obuwo
18-65 65-75| Hag 75 mun 1| mun 2 |mun 2 + MC | Bcuuku
Muxpoanzg iy @ | ® @ | A 6 (©) (A)
PemuHnonamusa Col% 3,7% 7,3% 9,8% 5,1% 7,9% 2,9% 5,6%
Hedpponamua Col% 8,0% | 25,6% | 39,0% 51% | 17,9% 22,1% 17,5%
A A
PemuHonamua u Col% 9/30/0 3/70/0 4/90/0 1 5,40/0 7/1 %o 3/80/0 7/00/0
Hedponamua C
Hama Col% 79,0% | 63,4% | 46,3% | 74,4% | 67,1% 71,2% 69,8%
B C
Obwo Count 162 82 41 39 140 104 285
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Yecmoma Ha guabemHa pemuHonamua u Hecpponamua npu gBama noaa.

209

M PeTHONaTHA

MbHE

nogxog Heobxogumocmma om u36op, nozoBabaw, ce
He camo Ha 2AlKo3onoHwKaBawusa epekm Ha gageH
aHmuguabemeH megukameHm, HO U ceaekmupaHe Ha
megukameHm c uzaBeHa Kapguo-peHaaHa npomekyus.
Michalak et al. npoBexxgam pempocnekmuBHo
npoyyBaHe npu navueHmu Hag 60 2. Bv3pacm, cmpa-
gawu egHoBpemeHHO om aHemua u 3A, Kamo gokas-
Bam no-zoaam 6pol npugpyskaBawu 3a6oraBaHus,
xocnumaauzauyuu u u3BbpweHu MeguuuHCKU Npo-
uegypu npu makaBa nonyaauua (10). B oepomta aB-
cmpaaulicka koxopma om 456 265 nayueHmu cbC 3A
mun 2 Hag 15 2oguwHa Bb3pacm ¢ aHaAu3 Ha CbNbM-
cmBawume 3aboaaBaHun, ocBeH mpaguuuoHHUME
ycAoXKHeHus, BKAlouUMeAHO CbpgeyHa Hegocmambu-
HOCM, gpyau CbCMOoAHUA Kamo NCUXUYHU pazcmpou-
cmBa u aHemuu ca 6uAu 0cHOBHU NpuYuHU 3a Xocnu-
maau3auua 6 cpaBHeHue ¢ o6womo HaceaeHue (11).
B npoBegerHomo om Hac pempocnekmuBHo npoyuBa-
He 22% om xochumaAu3upaHume nauueHmu cbC 3A
Hag 75 2. cmpagam om aHemMuyeH CUHgPOM, KOemo
noka3zBa cmamucmuyecku 3Havyuma pasAuka cnpa-
Mo ocmanaaume Bv3pacmoBu epynu. Omkpumume
Hal-yecmu NPUYUHU 3a aHemuu ca kakmo caegBa: 1.
AHemuu 6 pe3yamam Ha HeedpekmuBHa epumponoe-
3a - »KeAazo-gedpuuyumHu aHemuu npu HeagekBamen
gHeBeH npuem Ha >Keaa30 uau HapyweHa upeBHa pe-
30p6uun; 2. AHemuu BcaegecmBue Ha HegocmambyHa
cekpeuua Ha epumponoemuH - npu Xb3; 3. AHemuu
BcaegecmBue Ha 3a0kauecmBeHu npouecu u/uau my-
MOpPHU Memacmasu. HaauyHuam aHemuueH cuHgpom
Bogu go xunokcua Ha peguua mbkaHu u op2aHu. Om
cBoa cmpana BAoweHume 6bOpeyUHa u UUPKYyAamop-
Ha pyHKUUU mo2am ga goBegam go aHemus. To3u no-
poueH kpbe buBa BaxkeH hakmop npu egHoBpemeH-
HOMO HaAuuue Ha 3A u aHemuueH cuHgpom, Bogew,o
go omkAoHeHue B HuBama Ha 2aukupaH xemo2a06uH
(parwuBo noBuweHue uau HamareHue 6 3aBucu-
MOCM 0M emuoAO2UAMa Ha AaHEMUYHUA CUHGPOM),

M HedponaTuA

PeTHMHO- 1 HedponaTtua

HEHK

Koemo Moxe ga He uHgyuupa cBoeBpemerHHa npoma-
Ha B8 aHmuguabemHama mepanua u cbomBemHo ga
goBege go xpoHuuHa gekomneHcauua Ha 3aboanBa-
Hemo u/uAu u3aBa Ha ycroxxHeHua (12,13).

Mpe3 2024 2. Chen C et al. nybaukyBam gaHHu
om 2oAamo npoyuBaHe 8 Kumai, o6xBawawo 309
843 meguuuHCKU gocuema Ha XxoCnumaAu3upaHu na-
uueHmu Hag 50 2oguwHa Bb3pacm, KOUMO ca UMaAu
noHe egHo He3apa3Ho 3aboaaBane u 3A. ABmopume
omkpuBam cregHume 3aBucumocmu cnpamo noaa u
Bb3pacmma Ha nayueHmume: Mb>KKUAM NOA Ce aco-
yuupa Had-yecmo ¢ egHoBpemeHHO HaAudue Ha ne-
pucepHo cbgoBo 3aboaaBaHe, gucaunugemun u 3A,
goKamo apmepuaAHa XunepmoHusa, gucAunugemus,
XPOHUYHO 4YepHOgpobHO 3aboaaBaHe u 3A gomuHu-
pam npu >keHume. CbWO Maka npu nauueHmume
cbe 3A Ha Bb3pacm nog 70 2. Hal-paznpocmpae-
HU ca XunepmoHuama, XPOHUYHOMO 4YepHOgpOobHO
3aboaaBaHe u gucaunugemuama. Ipu nayueHmume
Ha 70 uau noBeye 2oguHu Hal-yecmume Ko-mopbug-
Hocmu npu HaauveH 3A ca Xb3, cbpgeuHo-cbgoBu
YCAOXKHEHUA U B yacmHocm KopoHapHa apmepuaAHa
6oaecm. B caegcmBue Ha noayueHume garHu aBmo-
pume npegaaeam Gbgewume noaumuku 3a nbpBuu-
Ho 3gpaBeonazBane npu 3A ga 6bgam popmyAaupaHu
Bb3 ocHoBa Ha Bb3pacmma u noaa (14). Ao 2o0aama
cmeneH gaHHUME Npu Hawama XochumaAu3jupaHa
u3Bagka ca cxogHu.

Colacci et al npoBexxgam pempocnekmuBHo Ko-
xopmHo npoyuBaHe, obxBawawo 118 987 Auua cbe
3A Ha cpegHa Bb3pacm 71,3 2., xochnumaau3zupaHu 6
8 6oaHuuu B8 obaacm Onmapuo, KaHaga 3a nepuoga
2010 2. go 2020 2. Om npegocmaBeHume om max
pe3yamamu npaBu BnevamaeHue, 4e nauyueHmume
cbC 3A umam no-Bucoka yecmoma Ha xunepmoHus
(64% cpewy 37,9%), kopoHapHa apmepuaaHa borecm
(28,7% cpewy 15,3%), cbpgevHa HegocmMambyHOCM
(24,5% cpewy 12,1%) u 6bbpevuHa HegocmambyHOCM
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(33,8% cpewy 17,3%) 6 cpaBHeHue c nauueHmu-
me 6e3 3A. M3caegoBameackuam ekun u3zmbkBa
BaxkHocmma om aHaAu3zupaHe Ha makaBa 2oaama
KOXOpma XOCnumaaAu3upaHu hauueHmu C guaz2Ho-
cmuuyupat 3A ¢ uea pazBumue Ha gobpu 6bgewu Bob-
mpeboAHUYHU Npakmuku u no3umuBHu pe3yamamu
om AeveHuemo (15).

Bpoam u mexecmma Ha cbnbmcmBawume 3a-
6oanBaHua ce yBeauuaBam c Bbzpacmma, koemo
2u onpegeaa kamo BaxkHu gemepmuHaHmu, KOumo
BAusam Bbpxy npoeHo3zama. Argano et al. aHaauzu-
pam pempocnekmuBHu gaHHU, cbbpaHu om peauc-
mbpa Ha RePoSi 8 VMmaaua, kamo nog BHumaHue
ca B3emu couuarHo-gemozpadpckume, KAUHUYHUME
Xapakmepucmuku u AabopamopHume Haxogku hpu
4708 xocnumaauzupaHu nauueHmu, 1378 (29,3%) ¢
guazHo3a 3A. MNayueHmume cbc 3A ca umaau noBe-
Yye NpeguwHU XOCNUMaAu3ayuu, KAUHUYHO 3HA4YUMO
yBpe>kgaHe u no-20AaMa HY>Kga om ypuHapeH kame-
mbp B cpaBHeHue ¢ nauueHmu 6e3 3A. Tpugecem
u nem covnbmcmBawu 3aboaaBaHua ca no-vyecmu
npu nauueHmume cbc 3A, kamo nbpBume nem ca
xunepmoHus (57,1%), ucxemuuHa 6orecm Ha cbpue-
mo (31,4%), xpoHuuHa 6bO6peyHa HegocmambYHOCM
(28,8%), npegcbpgHo MbXKgeHe (25,6%) u XpoHUUHa
ob6cmpykmuBHa b6erogpobHa 6oaecm (22,7%). N3-
caegoBameackuam ekun uzmbkBa 3Havumocmma Ha
gaHHume u Bb3mokHocmma 3a uznoazBaHemo um 3a
no-goObp nepcoHaauzupaH Nogxog npu hauueHmu 6
HanpegHaAa Bb3pacm cbe 3A (16). Omyumalku cxog-
cmBomo Ha gaHHUMe om mo3u obwupeH peaucmbp
¢ Hawume, omHoBo moxe ga 6bge noguepmana Bax-
Hocmma om nocmaBaHe Ha akyeHm He camo Bbpxy
cnpaBasemo cbve 3A, HO U oNMUMU3UpPaHe HAa NOgXO-
ga KbM omgeAHUA hauueHm Ha 6a3a KO-mopbugHo-
cmu u npouzmudawama om moBa noAunpazmasus.

Cnpamo nocaegHume npenopbuku, npegocmabBe-
Hu om ADA u EASD 3a cnpaBaHe ¢ xunepaaukemuama
npu nayueHmu cbe 3A, 8 ocHoBama Ha mepaneBmuu-
HUS NOgXOg CMOU OpueHmMuUpaH KbM KOHKpemHama
AUYHOCM UUKbA om B3emaHe Ha peweHun C UeA no-
gobpeHue Ha 2AUKEMUYHUA KOHMPOA Kamo 4acm om
MO3U UUKbA € OueHKa Ha katouyoBu xapakmepucmu-
Ku kKamo npugpyxaBawu 3aboaaBaHua u KAUHUYHU
acnekmu kamo Bb3pacm, meaao, HUBO Ha 2AuKupaH
xemo2A00uH (17). OmgeAeHo e cneyuasHo MACMO Ha
AedeHuemo B HanpegHasa u cmapuecka Bv3pacm,
KaKmo U npu xocnumaauzupaHu navueHmu. B bbaza-
pua HAMA 3aA0XKeHU WupokoobxBamHu cbBpemeHHu
npoyuBaHug, HacoYeHU Kbm OUEHKa U aganmupaHe
Ha guazHoCcmMuyHuUmMe u mepaneBmuyHu ar2opummu
NpU COUUAAHO-3HAYUMU €eHJOKpPUHHU 3aboanBaHua
6 HanpegHara u cmapuecka Bb3pacm u3zobwo, u 6
yacmHocm npu 3A. He e uzcaegBaHo kKoHKpemHoO u
BauaHuemo Ha Bb3pacmma Bbpxy xoga Ha 3A u Cb-
nbmcmBawume 3a6oraBaHun, xapakmepucmukama

UM NpU XOCNUMAAU3UpaHu 2epuampuyHu nauueH-
mu. Cmamame, ye npoBegeHomo om Hac npoyuBaHe
U noAydeHume nuoxepHu 6a308u gaHHu bBuxa gaau
no-3agbAboyeH no2aeg Ha MeguuuHCKUMe cneuuanu-
cmu 3a KoOHKpemHume ocobeHocmu npu 6ba2apcka
nonyaauua XoCnumaaAu3upaHu nauyueHmu C guazHo-
cmuuupat 3A.

Kamo oepaHuuyeHue Ha npoyuBaHemo cmou
pempocnekmuBHuam My xapakmep C aHaAu3 Ha me-
guuuHCcKa gokymeHmauua, koamo 6 HaKou omHowe-
Hua Gu mMo2Aa ga Kpue HEMOYHOCMU U HenbAHOMA.
Cowo maka mpabBa ga ce B3eme npegBug Ao2uuHO
no-Bucokusm npoueHm Ha npugpyxaBawu 3ab6o-
AaaBaHua npu xochumaau3upaHu NauueHmMu CNPAMO
ambyramopHo npocaegaBaru u HeBb3moxxHocmma
3a CbOmMHAcAHe Ha NOAYYeHUMe gaHHU Kbm obwama
nonyaauua xopa cbc 3A. buxme uzmwbkHaAu Heobxo-
gumocmma om HabupaHe Ha penpe3eHmamuBHa 3a
Hawama cmpaHa nho-2oaama uzBagka om xocnumaau-
3UpaHu 2epuampuyHuU nauueHmMu cbe 3A.

3akAloyeHue

XpoHuuHama xunepaaukemua npu 3A Bogu go pe-
guua npomeHu 666 yHKuuAMa Ha KAemkKume u yc-
KopeHa anonmo3a. Moko3o-3aBucumama kKaembyHa
yBpega e 6 ocHoBama Ha KbcHUMe guabemHu ycaox-
HeHua. [Mpu xopama cbce 3A Hag 65 20guwHa Bb3pacm
MUKPO- U MmakpoBackyaapHume ycAo>kHeHua GuBam
cbnbmcmBaHu U om peguua 2epuampuyHU CUHgPO-
MU - geMeHuus, genpecus, nagaHus, Npugpy>keHu
om pakmypu U YpuHHA UHKOHMUHEHUUN, Kakmo
u om peguua gpyeu 3aboaaBaHua. MeguuuHckume
cneuuaaucmu 6uBam uznpaBeHu npeg caoXkeH u3-
60p, obmucaaiku mepaneBmuuyHomo noBegeHue npu
ma3u 2pyna nauueHmu npegBug vecmo Hemunuu-
Hama KAUHUYHA CUMNMOMaMuKa, noAumopbugHocm
u noaAunpaemasus. KpalHo HamaaeHume cnocob-
HOCMU 3a aganmauua Ha op2aHu3ma, npozpecuBHu-
am xapakmep Ha unBoalouyua u ampodus, cBbp3aHu
4eCcmo U CbC 3HAYUMEAHO NO-MEXKa U KOMNAEKCHa
€HJOKpUHHA namoaozus, cb3igaBam 3Ha4dum 3gpa-
BeH, Meguko-couuaneH U UKOHOMUYECKU Nnpobaem.
lMpegocmaBenume gaHHU 3a cnekmbpa Ha Hal-yec-
mume conbmemBawu 3a6oaaBaHus npu 3A ¢ pokyc
Bbpxy no-kbcHume Bb3pacmoBu 2pynu uzmbkBam
BaxkHocmma om KOMNAEKCEH MYAMUQUCUUNAUHAPEH
nogxog 6 exxegHeBHama KAUHUYHA Npakmuka.
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Abstract

Introduction: An ageing population and the increasing prevalence of diabetes mellitus (DM) and other chron-
ic non-communicable diseases with the advancement of age confront medical professionals with the need to simul-
taneously treat multiple diseases and to develop a proper patient-centered therapeutic strategy.

The aim of the present study is to examine the relationship between diabetes mellitus (DM) and a number of
comorbidities in a randomized hospitalized population with the two main types of DM, focusing on the influence
of age.

Material and methods: A randomized retrospective study was conducted, including 286 patients (151 women
and 135 men) with DM, mean age 61,23+0,88 years (mean £SEM), hospitalized in the Clinic of Endocrinology and
Metabolic Diseases at University Hospital ,St. George”. The study participants were divided into 3 age groups -
18-65 years, 65-75 years, and over 75 years. According to the diagnosis, subgroups with TIDM, T2DM, and T2DM
within metabolic syndrome were analyzed. The spectrum of comorbidities with a frequency of over 3% in the
studied hospitalized diabetic population was examined.

Results: The highest frequency is that of arterial hypertension - 81,1% and ischemic heart disease - 42,7%,
with their prevalence being highest in the age group over 65 and in T2DM. Arrythmia and conduction disorders,
and heart failure present with an equal frequency of 13,3%, again significantly prevailing in geriatric patients and
in T2DM. Dyslipidemia prevails in the T2DM group, especially within metabolic syndrome (MS) - 17,1%, with
the most affected group being in the 65-75 years range- 15,9%. The frequency of myocardial infarction and stent
insertion is highest in the same age group 65-75 - 13,4% and 14,6%, respectively. Cerebrovascular disease and a
history of stroke are highest in individuals over 75 years, predominantly characteristic of T2DM, but cerebrovascu-
lar disease also occurs in 7,7% in TIDM patients. A statistically significant difference is observed in the presence
of chronic kidney disease (CKD) in people with DM over 75 years. Gout is most common in the 65-75 age group
- 11%. Anemic syndrome is the most common comorbidity in advanced age over 75 years - 22% and in DM with-
out MS - 10%. The frequency of COPD and osteoarthritis increases with age, with the diseases mainly occurring
in T2DM. Hepatic steatosis in the current sample is significantly higher in the age group under 65 and tends to be
higher in TIDM.

Conclusion: The provided data on the spectrum of the most common comorbidities in DM, with a focus on
older age groups, highlights the importance of a complex multidisciplinary approach in daily clinical practice.

Key words: diabetes mellitus, comorbidities, age groups, hospitalized patients, advanced age.
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Introduction

Diabetes mellitus (DM) is a socially significant dis-
ease affecting 537 million people worldwide accord-
ing to IDF data from 2021, with projections indicating
that the number of affected individuals will reach 643
million by 2030 (1). In Europe, the number of people
diagnosed with DM amounts to 61 million, with an ex-
pected number of 69 million by 2045, or a 13% in-
crease. According to WHO data on leading causes of
mortality in 2021 DM ranks eighth globally, which is
a 95% increase compared to 2000 (2). Currently, life
expectancy has increased significantly compared to
previous decades, and by 2050 the forecast is that peo-
ple over the age of 60 will reach 2,1 billion, while the
number of people over the age of 80 is expected to
triple and reach 426 million in the period from 2020
to 2050 (3). All these alarming data highlight the im-
portance of timely diagnosis, adequate treatment and a
comprehensive approach, including the consideration
of comorbidities in DM especially in advanced age.

Numerous pathophysiological pathways under-
lie cardiovascular complications in diabetes mellitus
- endothelial dysfunction, oxidative stress, chronic in-
flammation and systemic immune dysregulation (4).
Atherosclerosis in individuals with diabetes mellitus de-
velops at a faster rate and at a younger age compared
to those without diabetes mellitus, increasing the risk
of coronary artery disease, myocardial infarction, un-
stable angina, ischemic and hemorrhagic stroke with
further adverse effects on the cerebrovascular system
(5). Increasing life expectancy necessitates that medi-
cal professionals simultaneously treat multiple diseases,
developing appropriate therapeutic strategies tailored
to the patient's needs. In 2019, 84,1% of hospitalized
patients suffered from one or more comorbidities, with
half of all hospitalizations occurring in patients with 3 or
more comorbidities. Hypertension, diabetes mellitus,
and chronic respiratory diseases are the most common
conditions associated with hospital stays - accounting
for 53,2%, 26,4%, and 20,5% of cases, respectively (6).

Taking into account the importance of the problem,
we aimed to examine the close relationship between di-
abetes mellitus and a number of comorbidities in a ran-
domized hospitalized population with the two main types
of diabetes mellitus, focusing on the influence of age.

Materials and methods

For the period 2022-2024 a retrospective study
was conducted, including 286 patients (151 women
and 135 men) with diabetes mellitus (DM) aged from
18 to 96 years, with a mean age of 61,23, SEM 0,88,
hospitalized in the Clinic of Endocrinology and Metabol-
ic Diseases at University Hospital ,Sv. Georgy”. The ad-
missions were either planned, emergency, oroccasions

when patients were transferred from other hospital
units due to decompensation of the disease. Individuals
under 18 years of age were not included in the study
due to the regulations of the NHIF (National Health In-
surance Fund) for admission of adults to the Clinic for
diagnosis and treatment.

The conducted scientific research meets the stan-
dards and criteria for scientific rigor and ethics, and has
been approved by the Scientific Ethics Committee of
the Research Council at the Medical University of Plo-
vdiv as part of a doctoral dissertation.

The participants in the current study sample were
divided into 3 age groups - 18-65 years, 65-75 years,
and over 75 years (Fig. 1), the purpose of this distribu-
tion being to account for the role of age in the mani-
festation of diabetes mellitus on its course and the oc-
currence of complications, particularly the differences
between its main types. Thus, according to the estab-
lished diagnosis, subgroups with TTDM, T2DM, and
T2DM within metabolic syndrome were analyzed (Fig.
2). The determination of the main types of DM was
performed based on a precise analysis of medical docu-
mentation. The classification of patients on insulin treat-
ment as type 1 or type 2 DM was based on previous or
additionally conducted studies. The criteria for diagnos-
ing newly discovered DM are: 1. Presence of clinical
signs of the disease (polydipsia-polyuria syndrome and
weight reduction) and measurement of random plas-
ma glucose above 11,1 mmol/L (at any time of day,
regardless of the period since the last meal); 2. Fasting
plasma glucose above 7,0 mmol/L after an interval of
at least 8 hours since the last meal; 3. Plasma glucose
above 11,1 mmol/L at 2 hours during an oral glucose
tolerance test (OGTT); 4. HbA, above 6,5% using a
laboratory method certified by NGSP and standardized
according DCCT. The diagnostic criteria for metabolic
syndrome (7) were strictly adhered to (presence of at
least 3 of the following): 1. Increased waist circumfer-
ence above 94 cm for men and above 80 cm for wom-
en of Caucasian race; 2. Elevated triglyceride levels
above 1.7 mmol/L or use of lipid-lowering medications;
3. Reduced HDL-cholesterol levels below 1T mmol/L
for men and below 1,3 mmol/L for women or use of
lipid-lowering medications; 4. Elevated blood pressure
systolic above 130 mmHg and/or diastolic above 85
mmHg or use of antihypertensive medications; 5. Ele-
vated fasting plasma glucose above 5,6 mmol/L or use
of glucose-lowering medications. Patients with symp-
tomatic DM due to another underlying disease and
women with gestational DM were excluded.

All clinical and laboratory tests within the hospitaliza-
tion analyzed in the study were performed in the Central
Clinical Laboratory of University Hospital ,Sv. Georgy”.

Statistical Analysis: IBM SPSS Statistics 25 software
was used for processing and analyzing the available
database. The Kruskal-Wallis Test was applied to deter-
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mine the relationship of indicators with age and diag-
nosis. The test is non-parametric for comparing more
than 2 independent samples and is applied separately
for the two factors - age and diagnosis, each of which
has three variations. A relationship exists where Asymp.
Sig. is less than 0,05. In this case, the null hypothesis
of a statistically insignificant relationship between the
two variables is rejected. Two-way tables between the
factors and indicators with an embedded test for com-
paring the relative proportions of the variations of the
indicators in the factor groups are presented. For each of
the factors in the tables, placed in the columns, a Z-test is
applied for the equality of each pair of % in the row. A sig-
nificance level of 0,05 is used for the tests, with Bonferroni
correction for multiple comparisons. The results of the
pairwise tests are presented through a system of letters.

Results

The average duration of DM in the studied hospi-
talized patients is 12,26 years. Figures 1 and 2 present
the distribution of patients into age groups and accord-
ing to the type of DM.

The highest frequency is that of arterial hyperten-
sion - 81,1% and ischemic heart disease - 42,7%, with
their prevalence, quite expectedly, being highest in
patients over 65 and over 75 years of age, as well as
in T2DM and T2DM within metabolic syndrome com-
pared to the TIDM group. Arrythmia and conduction
disorders and heart failure present with an equal
frequency of 13,3%, again significantly prevailing
in geriatric patients and being more frequent in T2DM
compared to TIDM. Dyslipidemia also logically pre-
vails in the T2DM group, especially within MS - 17,1%,
with the most affected group being in the 65-75 age

range - 15,9%. The frequency of myocardial infarction
and stent insertion is highest in the same age group
65-75 years - 13,4% and 14,6%, respectively. Cerebro-
vascular disease and a history of stroke also increase
with age and are highest in older individuals over 75
years, predominantly characteristic of T2DM, but cere-
brovascular disease also occurs in 7,7% in TIDM. A
statistically significant difference is observed in the pres-
ence of chronic kidney disease (CKD) in people with
DM over 75 years of age compared to those under 65.
Gout is most common in the 65-75 age group - 11%.
Anemic syndrome is the most common comorbidity in
advanced age over 75 - 22% and in DM without MS
- 10%. (Table 2). The frequency of COPD and osteoar-
thritis increases with age, with these diseases mainly oc-
curring in T2DM. An interesting fact is that hepatic ste-
atosis in the current sample is significantly higher in the
age group under 65 and tends to be higher in TIDM.

In the data analysis on the studied hospitalized
population, the sex factor was additionally included. Sta-
tistically significant gender differences were observed
in patients with DM with autoimmune thyroid disease
and osteoarthritis, with a prevalence in females, 11,9%
and 7,9% respectively, compared to 3% and 0,7% in
males. In 2,4% of the studied hospitalized population
with DM, single, double, or triple vessel coronary artery
disease was identified, and here too, a statistically sig-
nificant sex-related difference was found - an increased
frequency in men - 4,4% compared to 0,7% in women.

The study participants were examined for micro-
vas-cular complications, including diabetic retinopathy
and nephropathy, as well as their simultaneous occur-
rence. The presence of a combination of diabetic retino-
and nephropathy prevailed in the TTDM group - 15,4%,
with a statistically significant difference compared

Distribution of patients according to the age factor.

Age

M 18-65
H 65-75

7l above 75
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Distribution of patients according to the type of DM.

Diagnosis

B T1DM
B T2DM

B T2DM+MS

Two of the patients were found to be using high doses of glucocorticoids, and therefore, they were not

included in the subsequent data processing.
The spectrum of comorbidities with a frequency of over 3% in the studied hospitalized diabetic population

was analyzed, presented in Table 1.

Frequency of comorbidities in a hospitalized

population with DM.

Comorbidities %
Arterial hypertension 81,1%
Ischemic heart disease 42,7%
Arrythmia and conduction disorders | 13,3%
Heart failure 13,3%
Dyslipidemia 12,2%
Cerebrovascular disease 10,8%
Stroke 8,4%
Myocardial infarction 8,4%
Autoimmune thyroid disease 7,7%
Chronic kidney disease 7,7%
Gout 6,6%
Anemic syndrome 6,3%
Stent insertion 6,3%
COPD (Chronic obstructive 4,9%
pulmonary disease)

Osteoarthritis 4,5%
Fatty liver disease (hepatic steatosis)| 4,5%
Prostatic hyperplasia 3,1%

to the T2DM group within metabolic syndrome - 3,8%.
This combination was found in the highest percentage -
9,3% - of those examined aged 18-65. Patients over 75
years of age were most affected by diabetic nephropa-
thy - 39%, followed by the 65-75 age group - 25,6%,
and these data, when compared to the younger age cat-
egory of 18-65, show a statistically significant difference.
Regarding the type of disease, microvascular kidney
damage prevailed in T2DM within developed metabolic
syndrome - 22,1%. Diabetic retinopathy, a major cause
of reduced vision and blindness, is found with the high-
est frequency of 9,8% in patients over 75 years old. In
this study, it is also highest in T2DM - 7,9%, and when
the population of T2DM with metabolic syndrome (MS)
(2,9%) is added, it is observed that nearly 11% of those
examined with T2DM have retinopathy, compared to
5,1% of those with TIDM (Table 3).

When distributed by sex in the studied hospitalized
population, the frequency of diabetic retinopathy is high-
er in women - 6,6%, compared to 4,5% in men. Diabet-
ic nephropathy, and correspondingly, the simultaneous
presence of diabetic retinopathy and nephropathy, is
found with a higher frequency in males - 20,9% and
9,7%, respectively, compared to 14,6% and 4,6%, re-
spectively, in females (Fig. 3).

Discussion

Itis a known fact that patients with established dia-
betes mellitus (DM), especially those of advanced age,
have an increased risk of cardiovascular diseases which
is evident from the data in our hospitalized sample. The
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Table 2. | Comorbidities in the different subgroups according to age and diagnosis.
Age Diagnosis Total
18-65 |65-75 |[above 7% T1DM T2DM T2DM + MS | Total
Diseases (A) (B) | (C) (A) (B) (@) (A)
Arterial hypertension Col % | 71,8% | 93,9%| 92,7%| 35,9% 90,7% 86,7% 81,1%
A A A A
Ischemic heart Col %| 34,4%|52,4%| 56,1% | 12,8% 52,1% 41,9% 42,7%
diseases A A A A
Arrythmia and COl % 6,1 % 22,00/0 24,40/0 7,70/0 1 5,00/0 1 3,30/0 1 3,30/0
conduction disorders A A
Heart Col %| 8,6% [17,1%]| 24,4%| 51% | 11,4% 19,0% 13,3%
failure A
Dyslipidemia Col %| 9,8% |15,9%| 14,6% | 2,6% 11,4% 17,1% 12,2%
Cerebrovascular disease Col % | 6,7% [11,0%| 26,8% 7,7% 12,1% 10,5% 10,8%
A
Stroke COI % 2,50/0 1 3,40/0 22,00/0 9,30/0 10,50/0 8,40/0
A A
Myocardial infarction Col % | 6,1% |[13,4%| 7,3% 10,0% 9,5% 8,4%
Autoimmune thyroid disease | Col %| 6,7% | 8,5% | 9,8% 10,3% 9,3% 4,8% 7,7%
Chronic kidney Col % 4,30/0 9,80/0 1 7,] % 2,60/0 10,70/0 5,70/0 7,70/0
disease A
Gout Col % 4,90/0 1 1,00/0 4,90/0 6,40/0 9,50/0 6,60/0
Anemic syndrome Col % | 2,5% | 6,1%]| 22,0% 5,1% 10,0% 1,9% 6,3%
AB C
Stent insertion Col % | 1,8% [14,6%| 7,3% 5,7% 9,5% 6,3%
A
COPD Col %| 3,7% | 6,1% | 7,3% 2,6% 4,3% 6,7% 4,9%
Osteoarthritis Col %| 3,7% 3,7%]| 9,8% 4,3% 6,7% 4,5%
Fatty liver disease Col % | 6,7% | 1,2% | 2,4% 51% 4,3% 4,8% 4,5%
(hepatic steatosis)
Prostatic hyperplasia Col%|3,1% | 12% | 7,3% 2,6% 3,6% 2,9% 3,1%

thickness and elasticity of vascular walls are simultane-
ously influenced by various physiological and patholog-
ical mechanisms that occur naturally in the course of
aging as well as a result of persistent hyperglycemia.
Hashemi et al. conducted a cross-sectional study from
2010 to 2022 in Iranian patients over 65 years of age
with established type 2 diabetes mellitus (T2DM) and
demonstrated a frequency of arterial hypertension reach-
ing 54.4%, with 35.6% of the studied individuals having
systolic blood pressure exceeding 140 mmHg (8).
Barzilay et al. examined patients with an average

age of 78, with or without existing albuminuria, and
highlighted its presence as an important factor leading
to patient hospitalization and simultaneously prolong-
ing hospital stays (9). In our subgroup of patients over
75 years of age suffering from DM, a statistically sig-
nificant difference in the frequency of chronic kidney
disease (CKD) compared to the younger age group
was found. Our data confirms how important are the
cardio-renal-metabolic connection and the "domino ef-
fect" observed daily by numerous medical specialists,
especially in the geriatric population. This defines as a
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Table 3. = Microangiopathy in the different subgroups by age and diagnosis.
Age Diagnosis Total
. 2 18-65 65-75| over 75 | TIDM| T2DM | T2DM + MS| Total
Microansiopai (A) B | () (A | (B (©) (A)
Retinopathy Col% 3,70/0 7,30/0 9/80/0 5,1 % 7/90/0 2/90/0 5/60/0
Nephropathy Col% | 80% | 256% | 390% | 51%| 17,9% 22,1% 17,5%
A A
Retino- and Col% 93% | 3,7% | 49% |154% | 7,1% 3,8% 7,0%
Nephropathy C
None Col% 79,0% | 63,4% | 46,3% | 74,4% 67,1% 71,2% 69,8%
B C
Total Count 162 82 41 39 140 104 285

Frequency of diabetic retinopathy and nephropathy in both sexes.

209

M Retnopathy

M Nephropathy

men

primary goal in the therapeutic approach the necessity
of choosing, based not only on the glucose-lowering ef-
fect of a given antidiabetic medication, but also selecting
a medication with pronounced cardio-renal protection.
Michalak et al. conducted a retrospective study in
patients over 60 years of age, suffering simultaneously
from anemia and DM demonstrating a greater number
of comorbidities and hospitalizations and performed
medical procedures in such a population (10). In a large
Australian cohort of 456,265 patients with type 2 diabe-
tes mellitus (T2DM) over 15 years of age, with ananalysis
of comorbidities, in addition to traditional complications,
including heart failure other conditions such as mental
disorders and anemias were major causes of hospital-
ization compared to the general population (11). In our
retrospective study, 22% of hospitalized patients with
DM over 75 years of age suffer from anemic syndrome,
which shows a statistically significant difference com-
pared to other age groups. The most common causes

Retino- and Nephropathy

women

of anemia found are as follows: 1. Anemias resulting
from ineffective erythropoiesis - iron-deficiency anemi-
as due to inadequate daily iron intake or impaired intes-
tinal absorption; 2. Anemias due to insufficient erythro-
poietin secretion - in chronic kidney disease (CKD); 3.
Anemias due to malignant transformation and/or tumor
metastases. The existing anemic syndrome leads to hy-
poxia in various tissues and organs. In turn, impaired
renal and circulatory functions can lead to anemia. This
vicious cycle is an important factor in the simultaneous
presence of diabetes mellitus (DM) and anemic syn-
drome, leading to deviations in glycated hemoglobin lev-
els (false increase or decrease depending on the etiology
of the anemic syndrome), which may not induce timely
changes in antidiabetic therapy and consequently may
lead to chronic decompensation of the disease and/or
the manifestation of complications (12,13).

In 2024, Chen C et al. published data from a large
study in China, encompassing 309,843 medical records
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of hospitalized patients over 50 years of age who had
at least one non-communicable disease and DM. The
authors found the following dependencies concerning
the sex and age of the patients: the male sex was most
frequently associated with the simultaneous presence of
peripheral vascular disease, dyslipidemia, and DM, while
arterial hypertension, dyslipidemia, chronic liver disease,
and DM dominated in women. Also, in patients with DM
under 70 years of age, hypertension, chronic liver disease,
and dyslipidemia were most prevalent. In patients aged 70
or older, the most common comorbidities in the presence
of DM were chronic kidney disease (CKD), cardiovascular
complications, and, in particular, coronary artery disease.
As a result of the obtained data, the authors suggest that
future primary healthcare policies for DM should be for-
mulated based on age and sex (14). To a large extent, the
data in our hospitalized sample are similar.

Colacci et al. conducted a retrospective cohort
study encompassing 118 987 individuals with DM, with
an average age of 71,3 years, hospitalized in 8 hospitals
in the Ontario region, Canada, for the period 2010 to
2020. From their provided results, it is noteworthy that
patients with DM have a higher frequency of hyperten-
sion (64% vs. 37,9%), coronary artery disease (28,7% vs.
15,3%), heart failure (24,5% vs. 12,1%), and renal failure
(33,8% vs. 17,3%) compared to patients without DM.
The research team emphasizes the importance of ana-
lyzing such a large cohort of hospitalized patients with
diagnosed DM in order to develop good future in-hospi-
tal practices and positive treatment outcomes (15).

The number and severity of comorbidities increase
with age, which identifies them as important determi-
nants that influence prognosis. Argano et al. analyzed
retrospective data collected from the RePoSi registry
in ltaly, taking into account socio-demographic, clinical
characteristics, and laboratory findings in 4,708 hospital-
ized patients, 1,378 (29,3%) with a diagnosis of diabe-
tes mellitus (DM). Patients with DM had more previous
hospitalizations, clinically significant impairment, and
a greater need for a urinary catheter compared to pa-
tients without DM. Thirty-five comorbidities were more
common in patients with DM, with the top five being
hypertension (57,1%), ischemic heart disease (31,4%),
chronic renal failure (28,8%), atrial fibrillation (25,6%),
and chronic obstructive pulmonary disease (22,7%).

The research team highlights the significance of the
data and the possibility of using it for a better personal-
ized approach in elderly patients with DM (16). Consid-
ering the similarity of the data from this extensive registry
to ours, the importance of placing emphasis not only on
managing DM, but also on optimizing the approach to
the individual patient based on comorbidities and the
resulting polypharmacy can again be emphasized.

According to the latest recommendations provided
by the ADA and EASD for managing hyperglycemia in
patients with DM, the foundation of the therapeutic

approach is a person-centered decision-making cycle
aimed at improving glycemic control. Part of this cycle is
the assessment of key characteristics such as comorbid-
ities and clinical aspects like age, weight, and glycated
hemoglobin (HbA, ) levels (17). Special attention is giv-
en to treatment in advanced and geriatric age, as well as
in hospitalized patients. In Bulgaria, there are no estab-
lished comprehensive modern studies aimed at evaluat-
ing and adapting diagnostic and therapeutic algorithms
for socially significant endocrine diseases in advanced
and geriatric age in general, and particularly for DM. The
influence of age on the course of DM and comorbidities
and their characteristics in hospitalized geriatric patients
has not been specifically studied. We believe that our
conducted study and the obtained pioneering baseline
data would provide a deeper insight for medical spe-
cialists into the specific characteristics of the Bulgarian
population of hospitalized patients with diagnosed DM.

As a limitation of the study its retrospective na-
ture with the analysis of medical documentation
stands which in some respects could conceal inaccu-
racies and incompleteness. Also, the logically higher
percentage of comorbidities in hospitalized patients
compared to those followed up as outpatients and
the inability to relate the obtained data to the gener-
al population of people with DM must be taken into
account. We would emphasize the need to recruit a
larger representative sample of hospitalized geriatric
patients with DM for our country.

Conclusion

Chronic hyperglycemia in DM leads to a number
of changes in cell function and accelerated apoptosis.
Glucose-dependent cellular damage is the basis of late
diabetic complications. In people with DM over 65
years of age, micro- and macrovascular complications
are often accompanied by a number of geriatric syn-
dromes - dementia, depression, falls accompanied by
fractures and urinary incontinence, as well as a number
of other diseases. Medical specialists are faced with a
complex choice considering the therapeutic behavior
in this group of patients, given the often atypical clini-
cal symptoms, polymorbidity and polypharmacy. The
extremely reduced ability of the body to adapt and the
progressive nature of involution and atrophy often as-
sociated with significantly more severe and complex
endocrine pathology reate a significant health, med-
icosocial and economic problem. The provided data
on the spectrum of the most common comorbidities
in DM with a focus on older age groups highlight the
importance of a complex multidisciplinary approach in
daily clinical practice.
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Pesiome

V6og u yeau

Bce noBeue gokazameacmBa ce HampynBam B8 noa3a Ha noAo>KUMeAHama KopeAauua Mexgy Haauduemo
Ha memaboaumto 3gpaBo 3amabcmaBare (MHO) u npoueca Ha amepockaepo3a. [NMoBuwaBaHemo 6 HuBama
Ha pazmBopumama BackyrapHokaembuHa agxejuoHHa moaekyaa-1 (sVCAM-1) ce cuuma 3a Guomapkep Ha
eHgomeAHa guccyHkuua. Hanocaegbk ce cmama, ye npomeHume B HuBama Ha hoauKkyaocmumyaupauua xop-
mMoH (FSH) uepaam poaa 6 namozeHe3zama Ha cbpgeuHo-cbgoBume 3ab6oaaBarua (CC3).

Lleama Ha Hawemo npoyuBaHe e ga ce uzcaegBam HuBama Ha FSH u sVCAM-T 3aegHo ¢ peguua xop-
MOHAAHU U KapguomemaboAumHU nokKa3ameAu Npu >KeHu ¢ memaboaumeH cuHgpom (MS) u ¢ MHO, 3a ga ce
oueHu maxHama B83aumoBpb3ka u nomeHyuaaHama poaa Ha FSH 3a pucka om CC3.

Memogu

B npoyuBaHemo ca BkatoueHu 52 keHu ¢ MS u 52 cbomBemcmBawu no Bv3pacm u VITM xeHu ¢ MHO.
M3BbpweHu ca caegHume KAUHUKO-AabopamopHu uzmepBarua u mecmoBe: meAecHO Me2A0, pbCm, 0OUKOAKA
Ha maaAua u xaHw; kpbBHa 3axap Ha 2aagHo (K30') u umyHopeakmuBeH uHCyAuH Ha 2aagHo (MPU0'); 06w, xorec-
mepoa (OX), HDL-xonecmepoa, mpuzaauuepugu (TTA); aymeuruszupaw, (LH) u FSH, ecmpaguoa (E2); sVCAM-1;
CUCMOAHO U gUAaCMOAHO apmepuaAHo HaAazaHe. M3uucaeru ca ITM, coomHoweHue maaua-xaHw (T/X), xome-
ocmaseH mogea Ha uHcyauHoBa pezucmenmuocm (HOMA-IR) u coomHoweHue LH/FSH.

Pezyarmamu

HabaogaBam ce 3HauumenHo no-Bucoku cmodnocmu Ha K3 0, IPU 0', HOMA-IR u TIA u no-Hucku ma-
kuBa Ha HDL-xorecmepoa npu >xeHume ¢ MS 8 cpaBHeHue ¢ me3u npu >keHume ¢ MHO. OcBex moBa ce
ycmanoBaBam cuzHugukaHmHo no-Bucoku HuBa Ha sSVCAM-1 u FSH 8 2pynama Ha MHO 8 cpaBHeHue ¢ masu
¢ MS. Peaucmpupa ce noaoxkumeaHa kopeaauua Ha FSH cbc sVCAM-1 camo B8 2pynama ¢ MHO. 136bpweHu-
AM AUHEeH pe2pecuoHeH aHaAau3 noka3Ba, ue FSH moxxe ga onpegeau 25% om Bapuauuume 6 sVCAM-T npu
>keHume ¢ MHO.
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3akAroyeHue

Hawume gaHHu c oueHka Ha HuBama Ha sVCAM-1 npegnoaazam aBHo cbwecmByBaw, cbpgeuHo-cbgoB puck
npu memaboaumto 3gpabu >keHu cbe 3amabemabane. MNo-Bucokuasm FSH npu Hocumeakume Ha MHO u cueaHu-
hukaHmMHama My noAo>kumeaHa koperauusa cbe sSVCAM-1 ca 8 Hacoka BepoameH npuHOC Ha XOpMOHA 3a pucka
om pa3zBumue Ha CC3 npu 3amabecmaBaHe - mBbpgeHue, uzuckBawo gonbAHUMEAHO HayuHO obcaegBaHe.

KaroyoBu gymu: memaboaumen cuHgpom, memaBoaumHo 3gpaBo 3amabecmaBaHe, sKeHU CbC

3amabemaBane, sSVCAM-1, OCX, cbpgeuHo-cbgoB puck

BbBegeHue

MemaboaumHuam cuHgpom (MS) npegcma-
BanBa cbBkynHOoCcm om memaboAumHu HapyweHus,
cBbp3aHu ¢ noBuweH puck om pa3zBumue Ha 3axa-
peH guabem mun 2 (3A 2) u cbpgeuHo-cbgoBu 3a-
6oanBarua (CC3). AbgomuHaaHomMo 3amabcmabate,
omkAoHeHuama B 2AtoKko3HUA moAepaHc (npeguabem
UAU 3A 2), amepoz2eHHama gucaunugemus u apmepu-
aAHama xunepmoHua ce cyumam 3a ocHOBHU Komno-
HeHmu Ha MS (1). MiHcyaunHoBama pe3zucmeHmHocm
(P), Bogew, kKAuUHUYEH Beaez Ha MS, ce xapakmepu-
3upa cbC cmumyaupaHo npouzBogcmBo Ha megua-
mopu Ha Bb3nareHuemo u okcugamuBHua cmpec,
M. Hap. aguNOUUMOKUHU U peakmuBHU KUCAOPOgHU
BugoBe (ROS). YcmanoBeHo e, ye mo3u npougec e
066bp3aH ¢ noBuweH puck om Bv3HuUKBaHe Ha ame-
pockAepomuyHu cbpgeuHo-cbgoBu cbbumua. ToBa
e ocHoBaHue nauueHmume ¢ MS ga 6bgam akmu6-
HOo momuBupaHu 3a npomaHa B HauuHa cu Ha >xuBom
U/UAU ga UHUUUUpam hapmakoAao2U4YHa mepanus, 3a
ga nocmuzHam pegykuua Ha mezaomo u cbomBem-
HO - HamaaaBaHe Ha cbwecmByBawua cbpgeyHO-Cb-
goB puck (2, 3).

Tepmutbm ,memaboaumHo 3gpaBo 3amabc-
maBaHe” (MHO) npugobuBa nonyaspHocm nopagu
peguua KAUHUYHU HAaxogKu, HacouBawu Kbm nogepy-
na om obe3Hu Auua, Nnpu Koumo He ce HabalogaBam
munu4YHUMe KapguomemaboAUMHU  OMKAOHEHUA.
M3BecmHo e, ue npu auuama ¢ MHO ce omkpuBa
no-maako koaudecmBo BucuepasHa macmHa mbKaH
c Heu3aBeH Bb3narumeneH npodua, nokazBaw, no-
HuXkeHu HuBa Ha uupKyAaupawu npouHpAaMamopHu
uumokuHu B cpaBHeHue ¢ me3u Npu MemaboAUMHO
He3zgpaBume auya cbe 3amabvemaBane (MUO) (4, 5).
Tol kamo MHO ce cBvbp3Ba ¢ no-Hucka yvecmoma Ha
3A 2 u CC3, mo ce Bb3npuema 3a ,gobpokauecmBe-
HO” cbcmosaHue (6, 7). NMpomuBonoAoXkHO Ha onuca-
HOMO - peguua 20AemMu enugemuoAo2udHU npoyyBa

HUA U Mema-aHaAu3u paskpuBam, ye npu xopama c
MHO ce peaucmpupa no-Bucok puck om pazBumue
Ha amepoCKAEPOMUYHO CbpgeuHocbgoBo 3aboanBaHe
(ACC3), mo3zbuHO-cbgoBa 6oaecm, cbpgeuHa Hegocma-
mbuHocm (8), cbpgeuHocbgoBu uHuugeHmu (9), 3A 2
(10) u cmbpmHocm no BeakakBu npudunu (11) 6 cpab-
HeHue ¢ memaboaumto 3gpaBume caabu unguBugu.

MomBbpgeHo e, 4ye amepockAepomMuUYHUAM
npouec e Bogew, puckoB gpakmop 3a uzaBa Ha CC3.
Amepockaepo3ama e cpaBHumeAHO Yecmo cpewaHo
CbCMOAHUE Ha XPOHUYHO HuckocmeneHHo Bb3nane-
HUe, KOemo ce xapakmepusupa ¢ HampynBaHe Ha Au-
nugu B kpwvBoHocHume cvgoBe ¢ KpaeH pe3yamam
- pazBumue Ha amepockaepomuuHa naaka. Cmama
ce, ye eHgomeAHama guciyHkuyua npegcmabaaBa
HauyareH eman Ha amepockaepo3ama (12). Onuca-
HU ca mHoxxecmBo npoBokupawu gakmopu, Koumo
cmumyaupam npou3zBogcmBomo Ha agxe3uoHHU mo-
AeKyAu om cbgoBume eHgomeaHu Kaemku no Bpeme
Ha amepoezeHe3ama (13). B mo3u koHmekcm e goka-
3aHo, ye noBbpxHOCMMa Ha eHgomeAHUme KAemMKU
6 mecmama, npegpaznNoAoXKeHU KbM Ae3uu, nokas3Ba
noBuweHa exkcnpecua Ha VCAM-1 u Bbmpekrembu-
Ha agxe3uoHHa moAekyaa-1 (ICAM-1) (14). HayuHume
gaHHu npegcmaBam cneyuduyHama poaAa Ha npome-
uHa VCAM-1 8 agxepeHuuama u mpaHcmuzpaguama
Ha AeBkouumume Kbm uHmMepcmuuyuyma no Bpeme
Ha Bb3nareHuemo. [pu xopama ekcnpecuama Ha
VCAM-1 u npousBexxgaHume sVCAM-1 moaekyAau no
Bpeme Ha m. Hap. npouec Ha ,shedding” (u3xBbpaa-
He) om memaaonpomeuHazume ca NpPegaoXKeHu 3a
buomapkepu Ha amepockiepozama. OcBen moBa,
me ca onucaHu Kamo npegukmopu Ha noBuweHa 3a-
6oreBaemocm u CMbPMHOCM NpPU NAuUeHmMuU C Xpo-
HUYHA CbpgeyvHa HegoCmMambYyHOCM, NOKa3ameAU Ha
eHgomeaHa yBpega npu unguBugu ¢ koporapHa 6o-
Aecm Ha cbpuemo u apummuu (15-17).
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Hanocaegbk ce cyuma, ye npomeHume 6 HuBa-
ma Ha poAukyrocmumyaupawua xopmoH (FSH) go-
npuHacam 3HayumeAHo 3a namozeHe3ama Ha CC3.
[Mpegnonaza ce, ye FSH meguupa npoueca Ha ame-
pockaepo3a upe3 akmuBupaHe Ha nbma PI3K/Akt/
NF-kB, koimo om cBoa cmpana yBeauuaBa npogyk-
uuama Ha npomeuHa VCAM-1 (18, 19). Aba2o Bpeme
ce e cmamano, ve cepmoaueBume u epaHyro3zHume
KAEMKU ca eguHcmBeHume, KOUMO Cbgbp>kam pe-
uenmopu 3a FSH (FSHR) (20). BnocaegcmBue, yo-
Bewkume cbgoBu eHgomeAHu kaemku ce onucBam
Kamo gonbAHUMEAHU CMpYyKmMypu, Koumo mo2am ga
npoaBam ekcnpecua Ha FSHR (21). CaegoBameaHo,
cbgoBume edpekmu Ha FSHR 6e3 comHerue uzuckBam
no-3agbAboyeHO HayuHo obcaegBaHe.

Lieama Ha Hawemo npoyuBaHe e ga ce u3caeg-
Bam HuBama FSH u sVCAM-1 (kamo 6uomapkep 3a
eHgomeAHa gucyHKUUA) 3aegHO C Me3u Ha peguua
XOPMOHaAHU U KapguomemaboAumHU noka3ameau
Nnpu >keHu ¢ memaboaumeH cuHgpom (MS) u ¢ MHO,
3a ga ce oueHu maxHama 63aumoBpb3ka u nomeHuu-
aAHama poaa Ha FSH 3a pucka om u3aBa Ha CC3.

Mamepuaau u memogu

Hacmoawomo cpaBHumeaHo npoyuBaHe e npo-
BegeHo B KauHuka/Kamegpa no eHgoOKpuHOAO2UA U
6orecmu Ha obmaHama kbm YMBAA "CB. Teopeu",
MVY-TTaoBguB, bbazapusa. ObxBaHamu ca 52 nauu-
eHmKu c gokazaH MS u 52 cbomBemcmBawu no
Bb3pacm u ITM xeHu ¢ MHO. Bcaka nauueHmka,
yuacmBawa 6 npoyuBaHemo, e gara cBoemo nucme-
HO UH(POPMUPAHO Cbeaacue, uzpabomero 6 cvom-
BemcmBue ¢ Aekaapauuama Ha XeAzuHku om 1975 2.
u cbomBemHo ogobpeHo om Komucuama no HayuHa
emuka KkbM MeguuuHcku yHuBepcumem-TaoBguB.

AuazHo3zama MS e nomBbpgeHa ¢ nomowma Ha
Kpumepuume Ha MexgyHapogHama guabemHa ce-
gepauua (IDF), cberacyBHu ¢ me3u Ha AmepukaHcKa-
ma cbpgeyHa acouuauua u HayuoHaAHua UHCMuUMYymM
3a cobpue, 6ar gpob u kpvB (AHA/NHLBI) npe3 2009
2. (1), BrkarouBawu ueHmMpaaHo 3amabcmaBaHe kKamo
3agbAXKUMEAEH KOMNOHeHM (0BUKOAKa Ha maausa >
80 cm 3a »xeHu om KaBkazkama paca) 6 kombuHauusa
c gBe om caegHume omkaoHeHua: noBuweHu mpue-
auuepugu (TTA) >1,7 mmol/L; Hucbk HDL-xorecme-
poa <1,29 mmol/L 3a >keHu uAu HaAU4YHO cheuuduy-
HO AeueHue; Bucoku cmoUHOCMU Ha apmepuasHo
HarszaHe >130/85 mmHg uau AeuveHue Ha Beue gu-
azHOCMuUUpaHa xunepmoHus; noBuweHa naazmeHa
2Al0KO3a Ha 2AagHo >5,6 mmol/L uau ycmanoBex 3A
2/HapyweH 2Al0Ko3eH moaepaHc. YKeHume ¢ MHO
ca onpegeAaHu kamo Auua ¢ ITM B epaHuuume om
30,0 go 39,9 kg/m?, npu koumo auncBam 2opeonuca-
HUMe KoMnoHeHmu Ha MS (22).

Mpu Bcuuku yuacmuuuku B npoyuBanemo ca
OUEHeHU cAegHUMe KAUHUYHU U AabopamopHu napa-
Mempu: MeAecHO mMez2A0, PbCM, 0OUKOAKA HA Maaun
u xaHw; KpbBHa 3axap Ha 2aagHo (K30') u umyHope-
akmuBeH uHcyAuH Ha 2aagHo (MPI0'); 06w, xornecme-
poa (OX), HDL-xoanecmepoa u mpuzauuepugu (TTA);
AymeuHu3zupaw, xopmoH (LH), dpoaukyrocmumyau-
paw, xopmoH (FSH), ecmpaguona (E2); sVCAM-1; cuc-
moaHo (CAH) u guacmoAHO apmepuaAHO HaAfzaHe
(AAH). VM3uucaeHu ca uHgekc Ha meAaecHama maca
(NTM) = (meano(kg)/pbcm(m)2), cbomHoweHue ma-
Aus-xaHw (T/X), xomeocmaseH mMogeA Ha UHCYAUHO-
Bama pezucmenmuocm (HOMA-IR) = (K30'(mmol/l)
x MPNO'(mIU/ml)/22,5) u cbomHoweHue LH/FSH.
M3Bbpwen e nogpobeH Habop om XOpPMOHaAHU U3-
caegBarua (aHgpozeHu, nporakmuH, TSH, cBobogeH
T4, cepymer kopmu3oa 8 8 u. u 22 4.) c guazHoCMUY-
Ha UeA, KaKmo U ga ce U3KAI0YU gpy2a eHgOKpUHHa
namoaozua: cuHgpom Ha KywuHe, BpogeHa Hagbb-
bpeyHokopoBa xunepnaazua, NPOAAKMUHOM, Xuno-/
Xunepmupeougu3bm, Xunonumyumapu3bm, Xunoz2o0-
Hagu3®bm U gp.

ObukoAkama Ha maauama e onpegeaaHa no
cmaHgapmeH memog - caeg uzguwBaHe ce uzmep-
Ba naowma mexgy goaHume pbboBe Ha pebpama
u xbAbouHume 2peberu. M3mepBaHemo Ha 06uKkoA-
Kama Ha xaHwa e u3zBvpwBara Ha HUBomoO Ha 2one-
mume mpoxaHmepu. OueHkama Ha apmepuasHOMo
HaAafzaHe e npu cmaHgapmHu ycaroBua - 6 cegHano
noaokeHue caeg noyuBka 8 npogbAaXKeHue Ha NoHe 5
MUHYmMu c ygobHa onopa 3a 2bpba, 6€3 momioHony-
weHe noHe 15 muHymu npegu uzmepBaHemo u 6e3
npuem Ha KoYeuH-Cbgbp>kawu Hanumku noHe 1 yac
npegu onpegeAsHemo Ha cmoUHocmume. MaHuwe-
mbm Ha anapama e nocmabaH 2 cm Hag kybuman-
Hama amka ¢ uznomnBaHe go 20 mmHg Hag CAH u
6aBHo uznyckaHe cbe ckopocm 3 mmHg/sec. CAH e
omuyumano npu noaBa Ha nbpBua moH, a AAH- npu
uzue3BaHemo my.

KpbBHume npobu ca B3umaHu caeg 12-yacoBo
HOWHO 2AagyBaHe caeg nNognucaHO UHOPMUPAHO
cbenracue. BeHozHa kpvbB 3a onpegeaaHe Ha K30,
MPUO', aunugHu napamempu u sVCAM-1 ca Hacou-
BaHu kbm LleHmpaaHama KAUHUYHA Aabopamopus
Ha YMBAA ,CB8. Teopau”, IroBguB. HuBama Ha
cepymHama 2AtKo3a ca oueHaBaHu no cmaHgapmeH
memog GOD-POD. MHcyauHbm e uzmepBaH ¢ no-
mowma Ha mbp20oBcku Kum 3a koaudecmBeHo onpe-
geAaHe Ha umyHopeakmuBeH uHCYAUH Ha Gazama Ha
MUKpONapmMuKyAapeH umyHoeHzumeH aHaau3 (MEIA)
Ha cucmema AXSYM (ABBOTT, CALLl) cbec cregHume
xapakmepucmuku: 4yBcmBumearocm<0,8 mlU/ml;
Bapuauua mexgy npobume, QV%-<2,9; Bapuauua 6
pamkume Ha npobama QV%-<5,3. Obwuam xorecme-
poA e onpegeaaH upe3z ChOD, PAP, mpuaauuepugu
me - upe3 GPO, PAP, a XAAx - upe3 ymaaBare Ha
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MgSO4-gekcmpan SO4, Schneiders Analyzers; mecm
om HugepaaHgus; Delta Kone Autoanalyser, ®pan-
uua. CepymHume HuBa Ha AX ca uzmepBaHu upe3 xe-
MUAYMUHUCUeHmeH umyHoaHaau3z (CLIA) ¢ nomowma
Ha komnaekm Ha Beckman Coulter, Inc, Vipaangua.
OcHoBHuUAM NpuHUUN HA Memoga e UMYHOXUMUYEH
aHaAu3 no mun ,caHgBuy” cbC caegHUME cheuuguy-
HU Xapakmepucmuku: AuHedHocm (Bb3cmanoBaBane
npu pazpexgare): 96,9 - 102,8 %; epaHuya Ha om-
kpuBaemocm (uyBcmBumeanocm) - 0,2 IU/L; HeBb3-
npou3zBogumocm B cepua (Bapuauyua 8 pamkume Ha
aHaausa) - CV om 3,6 go 3,8 %; HeBb3npou3Bogu-
mocm Bv6 Bpememo (Bapuauua mexxgy aHaauzume)
- CV om 4,3 go 6,4 %; cneyupudyHOCM: HEe e OMKpU-
ma KpbcmocaHa peakuyua ¢ 6uaupybur (10 ng/dl), ¢
TIA - 1800 mg/dl, c xemoarobuH - 500 mg/dl, ¢ hCG
(yoBewku xopuoHzoHagomponeH XxopmoH) - 500 000
miU/ml, ¢ TSH - 2000 mIU/ml; ¢ FSH - 2000 miU/
ml. PecpepernmHuam guana3oH Ha LH, omzoBapaw, Ha
POoAUKYAApHamMa pa3za Ha MEHCMpPYaAHUA UUKBA, €
kakmo caegBa: 2,12 - 10,89 IU/L. CepymHume HuBa
Ha FSH ca u3mepeHu upe3 xemMuAymuHucueHmeH
umyHoaHaau3 (CLIA) ¢ uznoa3zBaHe Ha KomnAaekm Ha
Beckman Coulter, Inc, Mpaangua. INpuHuun Ha memo-
ga - UMYHOXUMUYEH aHaAu3 mun ,caHgBuy” cbe cne-
uuuvHU xapakmepucmuku: Bb3cmarHoBaBane npu
pazpexgaHe: 96,6 - 104,3 %; yuyBcmBumeaHocm -
0,2 mlU/mL; Bapuauua 6 pamkume Ha aHaauza - CV
om 3,1 go 4,3 %; Bapuauua mexxgy aHaauzume - CV
om 4,3 go 5,6 %; cneyugpuyHocm: He e ycmaHoBeHa
KpbcmocaHa peakuyua ¢ buaupyb6ur (10 ng/dl), ¢ TTA
- 20,39 mmol/l, ¢ xemo2ra06uH - 10 g/l, ¢ hCG - 500
000 miU/ml, ¢ TSH - 2000 mlU/ml. PecpeperHmHu-
am guana3oH, BaAugeH 3a poaukyaapHama ¢aza Ha
MeHcmpyaAHua uukba, e 3,85 - 8,78 mlU/ml. Cepym-
Hume KoHueHmpauuu Ha sVCAM-1 ca aHaAu3zupaHu
ype3 ELISA aHaau3z (Bender MedSystems, TepmaHus).
TecmBaHu ca ocHoBHUME Xapakmepucmuku Ha aHa-
AUMUYHaMa HageXxgHocm: Hemo4Hocm 6 pamkume
Ha aHaau3za - CV<8,0 %, HemoyHOCM MexXgy aHaAu-
3ume - CV<10,0 %; mouyHocm - d%<5,0 % u Bb3cma-
HoBaBaHe - 92,0-106,0 %.

Cmamucmuveckuam aHaAau3 e u3BbpweH ¢ no-
mowma Ha SPSS, Bepcua 21.0 (SPSS, Inc., Chicago, IL).
Pezyamamume ca npegcmaBeHu kamo cpegHa cmou-
HocmxSD. M3noa3Baru ca gBycmpaHeH t-mecm Ha
Student u U-mecm Ha Mann Whitney. Cmamucmuue-
cka 3Hayumocm e B3ema npu HuBo Ha p<0,05. Pa3-
npegeareHuemo Ha peyamamume 3a LH u LH/FSH
cnopeg KoamozopoB-CmupHoB ce Hamupa HenpaBua-
HO, Kamo cmaBa HOpMaAHO CcAeq MpaHcgopmupaHe
Ha gaHHUMe ¢ nomowma Ha yHkuuama Log10. Ko-
peAauuoHHUAM aHaAu3 Ha Pearson e npoBegeH 3a 06-
caegBare Ha BepoamHu B3aumoBpb3ku Mexkgy oue-
HaBaHume napamempu. B gonbaHeHue e uzBbpuweH
AUHEEeH pe2pecuoHeH aHaAu3 3a Npo2HO3UpaHe

Ha BAuaHuemo Ha FSH Bbpxy HuBama Ha sVCAM-1 6
2pynama Ha >xeHume ¢ MHO.

Pesyamamu

luHekoAO2UYHamMa aHamHe3a He pa3kpuBa Hapy-
weHua B8 meHcmpyaAHUA UWUKBA NO MUNa 0AU20-/ame-
Hopesa Npu HUMO egHa om u3caegBaHume yyacmHuy-
ku. He ce ycmaHoBaBa 3Hauuma pa3zauka, kacaewa
Bb3pacm, aHmMponomempuyHU Nnokazameau, cmou-
Hocmu Ha CAH u AAH mexgy gBeme u3zcaegBaHu
2pynu >eHu (Taba. 1, Taba. 2). 3HauUMEAHO NO-HUCKU
cmotHocmu Ha HDL-xoaecmepoa u no-Bucoku maku-
Ba Ha K30’, IPMO’, TTA u HOMA-IR ce Hamupam npu
»keHume ¢ MS B cpaBHerue ¢ x)xeHume ¢ MHO (Taba.
2, Que. 1). CueHugukaHmHo no-Bucoku HuBa Ha
sVCAM-1 u Ha FSH ce peacucmpupam 6 2pynama Ha
MHO (Taba. 2, Taba. 3). AonbAHUMeEAHO ce omKkpuBa,
ye FSH kopeaupa noroxkumeaHo cbc sVCAM-1 camo
6 koxopmama ¢ MHO (r=0,385, p<0,05). AuHelHuam
peepecuoHeH aHaau3 noka3Ba, yue FSH npegcmabaa-
Ba cuaeH npegukmop 3a HuBama Ha sVCAM-1 - mol
Moxe ga onpegeau 25% om Bapuauuume 6 sVCAM-1
(R=0,469, R*>=0,250, F=7,917). He ce omyuma 3Hauu-
MeAHa pa3Auka NO OMHOWeHUe Ha cmoUHocmume
Ha LOG10LH, LOG10 LH/FSH u E2 mexgy gBeme
2pynu >xxeHu (Taba. 3).

ObcvikgaHe

Hawume gaHHu omHocHo HuBama Ha sVCAM-1
Npu XeHu cbc 3amabcmaBaHe u gokazaH MS u npu
cbomBemcmBawu no Bv3pacm u MTM xenu ¢ MHO
u32aexkgam pazauuHu 8 cpaBHeHue ¢ me3u, npegcma-
Betu om noBeuemo npoyuBarua B8 ma3zu obaacm.
LLlupoko paznpocmpaHeHo e MHeHUemo, ye xopama
¢ MHO ce xapakmepu3upam c Aunca Ha HebAazonpu-
amHU mMemaboAUMHU U CbpgeuHo-CbgoBu cbcmos-
HUA Kamo uHcyauHoBa pe3ucmeHmHoCm, gucAunu-
gemun, xunepmoHua u Bb3narumeaeH npodua (23).
M3Bogume om mema-aHaAu3 npegnoaAazam, e UHgu-
Bugume ¢ MHO He ca u3zaoxkeHu Ha noBuweH puck
om pa3Bumue Ha CC3 6 cpaBHeHue ¢ memaboaumHo
3gpabu uHguBugu ¢ HopmaaHo meaao (MHNW) (24).
Bounpeku moBa, Hakou HayyHU cmamuu noka3zBam, ye
8 cpaBHeHue ¢ MHNW, me3u ¢ MHO ca u3aoxeHu
Ha no-Bucok puck om cbpgeyHa HegocmambyHOCM,
MO3bUYHO-CbgoBa Goaecm u KopoHapHa Goaecm Ha
cbpuemo, kamo ce cb3gaBa Bneuamaerue, ue MHO
He e cbBcem gobpokauecmBeHo cbecmosaHue (8).

V3enexga, uve ocBeH edekmume Ha mio-
mioHonyweHemo, noBuweHus LDL-xorecmepon,
npakmukyBaHemo Ha humHec-3aHUMaHuUA U pu3udve-
cka akmuBHocm, cbwecmByBam u pakmopu, kacae-
wu 3amabcmaBaHemo, HampynBaHemo Ha MazHUHU
uAu npomeHume B paznpegeaeHUEeMO Ha MacmHama
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maca, Koumo gonpuHacam 3a no-8ucok Kapguome-
maboaumeH puck, gopu npu uHguBugu ¢ MHO (4,
6). MpoyuBaHe Ha Karelis u comp. pazkpuBa, ue xe-
Hume ¢ MHO umam no-gobbp npouHpramamopeH
cmamyc B8 cpaBHeHue ¢ me3u, guazHOCMUUUpaHU C
uHcyauHoBa pezucmenmuocm (25). Bbnpeku moBa
e gobpe uzBecmuo, ye uHguBugume ¢ MHO ca
NO-CKAOHHU KbM pa3zBumue Ha memaboAumeH CUHg-
pom. CvwecmByBa 10-2oguwHo npoyuBare, Koe-
mo noka3zBa, ye noumu noroBuHama om Auuama
¢ MHO ca ckaoHHU ga npoaBam egHo uAau noBeue
memaboAumHu omkaoHeHua B8 Bpememo (26).
foasm npoueHmM om HaAaudHume u3caegBaHua cno-
geaam, 4ye audama ¢ MHO ce Hy>kgaam om uHmeH-
3uBHO KAUHUYHO U AabopamopHO MOHUMOpuUpaHe,
mbl kKamo me npegcmabBaaBam mexxguHeH peHo-
mun - mexxgy MHNW u memaboaumno He3zgpaBo
3amabcmaBade (MUO) (7).

Bce owe cvbwecmByBa gebam omHocHo Bbnpo-
ca gaAu npu auuama ¢ MHO, cpaBHeHu ¢ MHNW,
geicmBumenHo auncBam Hebaazonpuamuume CC3
cbbumua. AaHHume ca mBbpge pazHonocoyHu. Cyu-
ma ce, ye B cpaBHeHue c auuama ¢ MUO, me3u ¢
MHO ca no-maako ckaoHHu ga pa3zBuam CC3 (6). B
ob30pHa cmamua Hocumeaume Ha MHO ca npeg-
cmaBenu kamo makuBa, umawu nogobeH Ha memabo-
AumHo 3gpaBume Auua 6e3 3amabcmaBaHe cbpgeu-
Ho-cbgoB puck. B gpyeu npoyuBaHus, obaue, auyama
¢ MHO ca onucaHu ¢ no-Bucok kapguoBackyrapeH
puck B8 cpaBHeHue ¢ memaboaumHo 3gpaBume He-
o6e3Hu Auua (27). B gonvaHeHue, cowecmByBa com-
HeHue no Bvbnpoca gaau 3amabcmaBaHemo nog Ka-
kBamo u ga e popma Hu mo2r0 U306wWO ga ce cyuma
3a 3gpaBocroBHo makoBa u gaau MHO chbeHomunbm
npegcmaBanBa camo paza, koamo B kpalHa cmemka
Bogu go pazBumuemo Ha MUO.

HeouakBaHo - Hawume pe3yamamu nokas-
Bam no-Bucoku HuBa Ha sVCAM-1 (gobpe uzBecme
mapkep 3a eHgomeAHa gucyHKUUA) Npu >XKeHume C
MHO 8 cpaBxeHue cbc cbomBemcecmBawume um no
Bb3pacm u UUTM xxeHu ¢ MS. ToBa omkpumue e 6
cbomBemcmBue ¢ ycmanoBeHume no-Bucoku HuBa
Ha FSH npu MHO ><eHuU U noAroKumeAHama um Ko-
peaauua ¢ sSVCAM-1, HamepeHa camo 6 ma3u epyna.

FSH npegcmaBaaBa 2aukonpomeutH, cuHmesu-
paH u cekpemupaH OM NpegHuA gaA Ha Xunou3Ha-
ma >kAe3a, Koimo uzpae kaouoBa poaa 8 pazBumue-
MO U peayrauuama Ha penpogykmuBHume npouecu,
cBbp3Baiku ce cbc cBoa cneuudpuueH peuenmop
(FSHR). MomBbpgeHo e, ue 2eHbM 3a MoO3u peugen-
mop e cuAHo ekcnpecupaH 6 eparHyao3zHume u Cep-
moaueBume kaemku. Bonpeku moBa, cbBcem cko-
powHu npoyuBaHua pazkpuBam Haruuuemo Ha FSHR
u B ekcmpazoHagHU MbKaHU, HaNpumep - macmHa
MbKaH, KOCMU, eHgoMempuym, nAaueHma, eHgome-
AUYM, MOHOUUMU U 3A0KayecmBeHu mbkaHu, Koemo
npegnoaaza, ye akmuBrocmma Ha FSH BepoamHo

He ce oepaHudaBa camo go peayaupaHe Ha epmu-
aumema (28). Egpekmsbm Ha FSH Bbpxy eHgomenHa-
ma cmpykmypa e HegocmamwbyHO NpoyueH, Kamo
gaHHume om u3caegBaHuama, kacaewu 2AaBHO He-
2o08omo aHeuozeHHo gelicmBue, nokazBam npomu-
BopeuuBu pezyamamu. NpoyuBaHe, npoBegeHo om
Munir u cemp., nomBbprkgaBa cbwecmByBaHemo
Ha npaka 3aBucumocm mexxgy noBuweHume HuBa Ha
FSH u yBeauueHua 6pold aopmHu naaku (29). FSH ce
cBbp3Ba cbe cbcmonHua, KOUMO gonpuHacam 3a pasz-
Bumue Ha amepockaepo3ama, kakmo u makuBa, xa-
pakmepu3upawu ce ¢ noBuwera kocmHa pe3opbuus
u HampynBaHe Ha xoAnecmepoA u mazHuHu (30). 3Hae
ce, ye Bcuuku me3u npomeHu noBuwaBam pucka om
3agebeaaBaHe Ha KapomugHua UHMUMa-megua CAOU
C KpaeH pe3yamam - akueAepupaH amepocKAepo-
muueH npouec ¢ yBeauuaBaHe Ha koAauvecmBama
cBobogeH kaAuul, mazHuHu u LDL-xoaecmepon 6
KopoHapHume apmepuu (31). OcBen moBa e goka-
3aHo, ye FSH uHuuuupa HAaKoAKo KAlouoBu npoueca
8 pazBumuemo Ha amepockaepo3ama, BrkarouBawu
agxe3us Ha UMYHHU KAEMKU U aHeuozeHe3a. Ckopow-
HU npoyuBaHua cpeg nonyaauua om mbXKe npegno-
Aazam, ve FSH moxe ga goBege go obocmpsaHe Ha
cbpgeuHo-cbgoBume 3aboaaBaHua npu HaAuvue Ha
mecmocmepoHoB gecpuuum - gokazameacmBo 3a
moBa, ue edpekmbm Ha FSH 6u mo2ba ga ce cBbpike
c meguupare Ha CC3 (32).

X. Li u comp. npoBexkxgam npocnekmuBHo npo-
yuBane, BkatouBawo 48 3gpaBu npemeHonay3asHu
>keHu u 15 makuBa 8 nocmmeronay3a (18). Lleama
€ ga ce oueHuU nomeHuuaaHama poaa Ha FSH 8 npo-
ueca Ha pa3zBumue Ha amepockaepo3za. M3caegBa-
Hemo ce u3zBbpwbBa c nomowma Ha MUWU MOgeAU C
auncaw, ApoE, uznoazBaHu kamo munuueH npumep
Ha cbwecmByBawa amepockaepo3a, u uoBewku
nbnHu BackyaapHu eHgomeaHu kaemku (HUVECs),
kyamuBupaHu kamo kaemwbueH mogeA. OueraBaHu
ca cepymHume HuBa Ha VCAM-1 u Ha peguua Xxopmo-
HaAHU moAekyau. Pesyamamume gemoHcmpupam, ye
uHxekmupaHemo Ha FSH noBuwaBa koHueHmpauua-
ma Ha VCAM-1 kakmo 6 cepyma, maka u 8 3oHama
Ha amepockAepomuyHuUme Ae3uu npu ApoE- muwku.
AonbAHUMEAHU omkpumua ca no-Bucokume HuBa Ha
FSH u VCAM-1 8 kpbBHume npobu Ha nocmmeHona-
y3aAHOME >KEHU, KaKmoO U NOAOXKUMEeAHama Kope-
Aauua mexkgy gBama uzcaegBaHu nokazameau (18).
Cnopeg aBmopume FSHR mozam ga ce Hamepam
6 membpanHume kaBeoau Ha HUVECs, kamo FSH
e cnocobeH ga yBeauuu exkcnpecuama Ha VCAM-1
ype3 3agetcmBaHe Ha PI3K/Akt/mTOR/NF u FSHR/
cAMP/PKA nemuwga. Bb3zmoxkHo e moBa omkpumue
ga obacHu cneyudpuyHomo 3HaveHue Ha FSH 6 ame-
pOCKAEpOMUYHUA NPOUEC NPU >KEHU CAeg MEHONay3a.
M3caegoBameaume noguepmaBam, ve gaHHUMeom
npoyuBaremo npegcmaBaaBam nvpBomo ekcnepu-
MeHmanaHo gokazameacmBo 3a FSH kamo makb0,
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3acazaw, BackyraapHume eHgomeAHu kaemku 6 Haco-
Ka MmogudouyupaHe Ha (pyHKuuama um u meguupaHe
Ha amepozeHe3zama. CaegoBameaHo, npekbcBaHemo
Ha cu2HaAHUMe Kackagu, HabatogaBaHu caeg cBobp3-
BaHe Ha FSH c HezoBua peuenmop, uzaaexga egHa
aamepHamuBa 3a npeBenuua Ha CC3 npu xeHu 6 no-
cmmeronay3sa (18).

Hawume gaHHU OMHOCHO nNOAOXUMeEAHama
Bpb3ka mexxgy cepymHume HuBa Ha FSH u VCAM-1
ca 8 coomBemcmBue ¢ pesyamamume, gokaagBaHu
8 2copecnomeHamomo u3zcaegBare Ha X. Li, kakmo u 6
gpy20 KAUHUYHO npoyuBaHe cpeg nayueHmu, NOgAO-
»KeHU Ha npouegypa 3a in vitro onaoxgare (IVF) (33).
BeHo3zHuam mpomboemboau3zbm, npu Koumo VCAM-
1 uepae BaxkHa poas, e gokazaHo ycaoxkHeHue, cBbp-
3aHo ¢ IVF. OcBen moBa, noBuweHu cepymHu HuBa
Ha VCAM-1 u yBeauuen Buckozumem Ha kpbBma ce
Hamupam u onucBam no Bpeme Ha oByramopHama
gaza (c FSH nuk) npu 3gpaBu >xeHu (34, 35). B 06006-
weHue, Bcuuku me3u HabAlogeHuAa npegnoaazam, ye
Bucokume HuBa Ha FSH mo2am ga npomeHam xemo-
peoaoz2uama upe3 peayaupaHe Ha VCAM-1 u no mo3u
HauuH ga okaxkam BauaHue Bbpxy noaBama Ha HAKOU
(PU3UOAOUYHU U NAMO(UIUOAO2UYHU (PEHOMEHU.

Rocca u comp. npegnpuemam u3caegBaHe, uma-
Wwo 3a ueA ga oueHu ecpekmume Ha FSH Bbpxy yvo-
Bewku eHgomeAHu kaemku om BeHa Ha nbnHama
Bpb6 (HUVEC) kamo kaembueH mogea (36). M3cae-
goBameaume uznoazBam mecm 3a 3a3gpaBaBane Ha
paHu u obpazyBaHe Ha mpbOUYKU, 32 ga uzmepam
KAEMbYHamMa muzpayua u gbAXkuHama Ha mpbouiku-
me npu KAemkume, mpemupaHu ¢ 5, 25 u 50 mUl/
ml pekombuHanmen yoBewku FSH (rhFSH) 3a 24
yaca. B gonvarerue e u3zBoupweH mecm 3a cmpec
npu cpa3Banre, 3a ga ce onpegeau npou3zBogcmBomo
Ha azomeH okcug (NO) caeg 24-uacoBo mpemupane
cbe cbwume go3u rhFSH. OueHeHu ca u npougcume
Ha cpocopuaupaHe Ha eNOS (eHgomeaHa azomeH
OKCUQg CUHMA3a) U Ha NPOgYKUUA Ha UHO3UMOA MpuU-
gocgpam (IP3); HuBama Ha Ca2+ u AokaAuzauuama
Ha VE-kagxepuH. Pegyamamume noka3zBam no-Buco-
ku HuBa Ha Ca2+ creg cmumyaauus ¢ 25 u 50 muUl/
ml fhFSH 8 cpaBHeHue ¢ koHmpoaume. YcmarnoBeHo
e, ue pocpopuaupaHemo Ha eNOS u IP3 ca noBu-
weHu caeg cmumyaauua ¢ 50 mUI/ml rhFSH, koemo
npegnoaaza, ye FSH ynpaxHaBa cBoemo buorozuu-
Ho geicmBue upe3 nbma Ha pocpoaunaza C (PLC)/
Ca2+npomeun kuHaza C (PKC). N36ecmHo e, ye NO
uma npomekmuBHa poaa npu pazBumue Ha CC3. Bb-
npeku moBa, cBpuxnpouszBogcmBomo Ha NO moxxe
ga goBege go yBpexgaw, epekm Bbpxy KAeMbBUHU-
me membpaHu. Apy2o uHmepecHO omkpumue caeqg
cmumyaauua ¢ 50 mUIl/ml fhFSH e abHopmHama ao-
Kaauzauus Ha VE-kagxepuH - agxe3uoHHa MOAEKYAQ,
yuacmBawga 6 koHmpoAupaHemo Ha cbgoBama npo-
nyckauBocm. HecbmHeHo, u3zcaregBaHemo goka3Ba
cbwecmByBaHemo Ha npegnoaazaema MOAEKYAHA

cuzHaauzauun, npeguiBukaHa om FSH Ha HuBo en-
gomeAHU KAemku. Heobxogumu ca, obaue, no-Hama-
MBWHU eKCNnepuMeHmu in vivo, 3a ga ce U3ACHU gaau
npomaHama 6 HuBama Ha FSH, nogo6Ho Ha me3u npu
MEHONay3a UAU XUNO20HAgOMPONEH Xuno20Hagu-
3bM, MoXe ga uma BauaHue Bbpxy eHgomeaHama
dytkuua (36).

Hawume HeouakBaHu gaHHu mo2am ga ce obac-
Ham ¢ pakma, ye HuBama Ha pazmBopumume Kae-
MbYHU agxe3zuoHHU moraekyau (KAM) obukHoBeHo
Bapupam 3HauumeaHo no Bpeme Ha omezoBopa cpe-
wy gageH Bb3naaumeaeH cmumya. B gonwvaHeHue,
HuBama Ha eH3umMume, CMuUMYAUpAWU Npoueca Ha
mMAXHOMO omgeAsaHe (Maka HapeyeHume wegaszu),
CbWO MO2am ga Npembpnam OMKAOHEHUS, UeAauu
ga cb3gagam agekBameH omzoBop no Bpeme Ha
aBaHcupaHemo Ha namoaAo2u4HuUAa npouec. B3aumo-
geacmBuemo Ha KAM ¢ mexHume cbomBemHu eH-
3UMU NpU NpomeHAawU ce ycroBua Ha KaembyHume
noBupxHoCcmMu e mogea Ha caoxkHo B3aumogelimBue
mexxgy me3u 6uonozuuHoakmuBHu moaekyau. [lo-
Hacmoawem He ca npoBexxgaHu npoyuBaHug, Koumo
usAoOCMHO ga oueHaBam cunepzauuHomo geticmBue
Ha KAM u mexHume eH3umu.

CaegoBamearo, cbwecmByBa Heobxogumocm
om no-3agbaboueHu npoyuBaHua, nokazBawu mou-
Hama namodu3uoAoc2uyHa poaa Ha KAM npu nauueH-
mu ¢ MHO. bbvgewume Hay4uHu npoekmu mpabBa ga
ce cbepegomodam Bbpxy oueHkama He camo Ha pasz-
mBopumume popmu Ha KAM, HO u Ha KoHUEHMpauu-
ama Ha NnoBbPXHOCMHO ekcnpecupaHume MOAEKYAU,
Kakmo u Ha me3u, cBbp3aHu ¢ AeBkouyumume. Mpu-
gpyxaBawu ocmpu u/uAau XpoHuuHu 3aboraBaHusg,
cmamyc Ha MIOMIOHONYWEHE U NpeguwHa u/uAu
meKyuw,a mepanus ca gpyau hakmopu, koumo buxa
mMozAu ga noBauaam HuBama Ha peguua cneuuguYHU
npoBb3naaumeaHu U amepozeHHU Mapkepu, Kakmo
u ga obacHam go 20Aama cmeneH pa3HONOCOYHUME
gaHHu B8 HayuHama Aumepamypa.

Hawemo npoyuBaHe e nuoHepHO NO OMHO-
weHue Ha oueHkama Ha FSH u Bpb3kama my cbe
sVCAM-1 kamo ycmaHoBeH mapkep 3a eHgomeAHa
gucgyHKuua npu 06e3HU XeHu ¢ gokazaH memabo-
AUMeH cuHgpom u makuBa cbec 3amabecmabaqe, HO ¢
AuNca Ha MemaboAumHu HapyweHusa. B Hacmoawama
Aumepamypa Hama nogo6Hu npoyuBaHus, 3a ga ce
u3Bbpwu cpabHeHue ¢ NoAyueHUME OM Hac gaHHU.
Moykem ga nogkpenum xunomesama, ve FSH Bepo-
amHoO gonpuHaca 3a pa3zBumuemo Ha amepockaepo-
muuHUa npouec, pecnekmuBHO 3a CbpgeuHo-Cbgo-
Bua puck npu xeHu cbe 3amabecmabane, HezaBucumo
om auncBawume gaHHu 3a uHcyauHoBa pesucmerm-
Hocm, Bb2AaexugpamHu u AUNUgHU OMKAOHeHuUA. Ha
mo3u eman om u3caegBaHemo He moxkem ga obac-
HUm 3awo HuBama Ha sVCAM-T1 ca no-Bucoku npu
memaboaumHo 3gpaBomo B cpaBHeHue ¢ memabo-
AumHo He3zgpaBomo 3amabcmaBa He u 3awo He
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Kopeaupam ¢ FSH npu nocaegHomo, mbU kamo npo-
yuBarHemo uma peguua ozpaHudeHus. [MopBomo e
- Auncama Ha cpaBHumeaeH aHaAu3, Kacaeuw, XOPMo-
HaAHUME U KapguomemaboAuMHU napamempu om Ha-
wume 2 2pynu C me3u om KOHMPOAHa 2pyna Cbom-
BemcmBawu no Bb3pacm xeHu 6e3 3amabecmabBane.
ToBa ce npegBukga 8 gonbAHUMEAHU cmamucmuve-
CKU @aHaAU3u Ha HaWu gaHHU OM gpyau KOMNAEKCHU
npoyuBaHua. OepaHuuveHue € U OMHOCUMEAHO MaA-
kuam 6pod yuacmHuuu. Heobxogumo e cbwo maka
ga ce obozamu cnekmbpbm om oueHaBaHu napame-
mpu Ha cbpgeuHo-cbgoBua puck. MNpegcmabBeHume
Hay4HU gaHHu ca nbpBoHauaaHu u gaBam Hacoka 3a
no-HamamubwHu u3caegBaHus, 3a ga ce nomBbpgu
mouHocmma u gocmoBepHocmma Ha HamepeHume
pe3yamamu u cbomBemnume mBbpgeHus.

3akAloyeHue

Hawume gaHHu c ouyeHka Ha HuBama Ha sVCAM-1
npegnoaAazam aBHo cvbwecmByBaw, cbpgeuHo-cbgoB
puck npu memaboAaumHo 3gpaBu XeHu CbC 3amABC-
maBaHe. lNo-Bucokuam FSH npu Hocumeakume Ha
MHO u cuzHudukaHmMHama My NOAOXKUMEAHA KO-
perauusa cbc sVCAM-1 ca B8 Hacoka BepoameH npu-
HOC Ha XOpMOHa 3a pucka om pa3zBumue Ha CC3 npu
3amabcmaBaHe - mBbvpgeHue, uzuckBawo gonbAHU-
meAHO Hay4yHo obcaegBaHe.

Tabauya 1. Moka3ameau Ipynu uzcaegBanu xxeHu
Bv3pacm u aHmpo- MS (n=52) MHO (n=52) p-value
nomMempuyHU NoKa-
3amenau npu gBeme Bb3pacm (2o0guHu) 37.8£8.4 35.349.1 NS
u3caegBanu 2pynu Bucouuna (m) 1.65+0.06 1.66£0.06 NS
FRent. Tezno (kg) 99.19+18.73 95.87+16.48 NS
UTM (kg/m?) 34.64+4.81 35.09+3.23 NS
OO6ukoAka Ha maaua (cm) 106.04+12.52 100.55+8.56 NS
OO0uKoAKa Ha XxaHw (cm) 119.26+13.02 116.05+£10.58 NS
T/X 0.89+0.06 0.87+0.06 NS

NS - Aunca Ha cmamucmuuyecku 3Ha4Yuma pasAauka, p>0.05

Tabauya 2. NemaGorumnu nokazameau u cepymHu HuBa Ha SVCAM-1 npu gBeme u3zcaegBaHu 2pynu >keHu.

lMokazameau pynu uzcaegBanu xeHu

MS (n=52) MHO (n=52) p-value
K30/ (mmol/l) 5.6£1.92 4.9+0.70 <0.001
UPUO’ (mmol/l) 13.5+£8.78 7.4£2.95 <0.001
HOMA-IR 3.45%1.70 1.54+£0.57 <0.001
OX (mmol/I) 5.08£1.00 5.11+£0.56 >0.05
XAAx (mmol/l) 1.09+0.27 1.27%0.27 <0.01
TrA (mmol/I) 1.77+0.96 1.02+0.38 <0.001
CAH (mmHg) 124.42+15.14 120.64%9.78a >0.05
AAH (mmHg) 78.46+10.22 76.09+8.40a >0.05
sVCAM-1 (ng/ml) 1229.00+563.92 |2003.20£1750.17| <0.05

a — Mann-Whitney U test
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Tabauya 3.

XOopMOHaAHU noka-
3ameau npu gBeme
u3caegBaHu 2pynu
>KEeHU.

XOPMOHAAHU TPV XEHU
MOKA3ATEAU
MS (n=52) MHO (n=52) p-value
LOG10 LH (IU/L) 0.50+0.24 0.73+0.22 >0.05
FSH (mIU/ml) 6.05+2.63 11.0244.18a <0.001
LOG10 LH/FSH -0.26x0.25 -0.25+0.27 >0.05
E2 (pg/ml) 201.20£128.19 | 221.00+98.76 >0.05

a - Mann-Whitney U test

10.0-
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HOMA-IR

4.0
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*+% _ 5<0.001

MS

1 HJH

MHO

CpaBHumeaeH aHaAu3, Kacaew,
cmoUuHocmume Ha HOMA-R,
u3Bbpwen mexgy xkeHu ¢ MHO

u nauueHmku ¢ MS
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Abstract

Background and aims

Increasing evidence has been accumulating in favor of a positive correlation between metabolically healthy
obesity (MHO) and atherosclerosis development. The elevation of soluble vascular cell adhesion molecule-1
(sVCAM-1) represents a biomarker of endothelial dysfunction. Recently, changes in follicle-stimulating hormone
(FSH) levels have been considered to play a role in the pathogenesis of cardiovascular diseases (CVD).

The aim of our study was to investigate FSH and sVCAM-1 together with various hormonal and cardiomet-
abolic parameters in females with metabolic syndrome (MS) and MHO in order to assess their interrelationship
and a potential role of FSH in CVD risk.

Methods

The study included 52 female patients with MS and 52 age- and BMI-matched MHO women. The following
clinical and laboratory measures and tests were performed: weight, height, waist and hip circumferences; fast-
ing blood glucose (GLUO') and immunoreactive insulin (IR10"); total cholesterol (TC), HDL-C, triglycerides (TGL);
luteinizing (LH) and FSH, estradiol (E2); sVCAM-1; systolic and diastolic blood pressure. BMI, waist-to-hip ratio
(WHR), homeostasis model assessment of insulin resistance (HOMA-IR), and LH/FSH were calculated.

Results

Significantly higher levels of GLUO', IRI0', HOMA-IR, and TGL and lower levels of HDL-C were observed in
the women with MS as compared to MHO women. Moreover, we established significantly higher levels of
sVCAM-1 and FSH in the MHO group as compared to the MS group. FSH was found to correlate positively with
sVCAM-1 only in the MHO group. Linear regression analysis showed that FSH determined 25% of the variations
in sVCAM-1 in MHO women.

Conclusion

Our data suggest an apparent cardiovascular risk in otherwise metabolically healthy obese women if assessed
by sVCAM-1 levels. The higher FSH in MHO women and its significant positive correlation with sVCAM-1 pointed
to a probable contribution of this hormone to the CVD risk in obesity that needs further elucidation.

Key words: metabolic syndrome, metabolically healthy obesity, obese women, sVCAM-1, FSH, cardiovascular risk
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Introduction

Metabolic syndrome (MS) represents a cluster of
metabolic disturbances associated with an increased
risk of type 2 diabetes mellitus (T2DM) and the devel-
opment of cardiovascular diseases (CVD). Abdominal
obesity, glucose tolerance abnormalities (prediabetes
or T2DM), atherogenic dyslipidemia and arterial hy-
pertension are known to be the main components of
MS (1). Insulin resistance (IR), a major clinical feature
of MS, is characterized by a stimulated production of
inflammatory and oxidative stress mediators, i.e. adi-
pocytokines and reactive oxygen species (ROS). This
process has been proven to be connected with an in-
creased risk of the occurrence of atherosclerotic car-
diovascular events. Thus, patients with MS should be
actively motivated for lifestyle changes and/or pharma-
cological intervention in order to achieve a reduction
of weight and cardiovascular risk, respectively (2, 3).

The term ,metabolically healthy obesity” (MHO)
gained prominence because of certain clinical find-
ings that indicate a subset of obese individuals who
do not exert obvious cardiometabolic disorders. It is
known that MHO subjects display less visceral adipose
tissue and a reduced inflammatory profile showing
decreased levels of circulating proinflammatory cyto-
kines compared to those in metabolically unhealthy
obese (MUO) individuals (4, 5).

Because MHO is associated with a lower inci-
dence of T2DM and CVD, it is regarded as a ,benign
condition” (6, 7). Controversially, several large epide-
miological studies and meta-analyses have revealed
that people with MHO are found to be at a higher risk
for atherosclerotic cardiovascular disease (ASCVD),
cerebrovascular disease, heart failure (8), cardiovascu-
lar events (9), T2DM (10) and all-cause mortality (11) in
comparison to metabolically healthy lean individuals.

It is confirmed that the atherosclerotic process is
the leading risk factor for the onset of CVD. Athero-
sclerosis is a common low-grade chronic inflammatory
state that is linked to a lipid build-up within the blood
vessels and a development of plaque as a result. En-
dothelial dysfunction is believed to be the initial stage
of atherosclerosis (12). A number of provoking factors
are described to enhance the production of adhesion
molecules by vascular endothelial cells during athero-
genesis (13). In this context, it has been proven that
the endothelial cell surface in lesion-prone locations
exhibits elevated expression of VCAM-1 and intracellu-
lar adhesion molecule-1 (ICAM-1) (14). Scientific data
show a specific role of the protein VCAM-1 in leuko-
cyte adherence and transmigration to the interstitium
during inflammation. In humans VCAM-1 expression
and sVCAM-1, produced during the metalloproteinas-

es’shedding process of VCAM-1, have been suggest-
ed as biomarkers of atherosclerosis. Additionally, they
have been described as predictors of mortality and
morbidity in patients with chronic heart failure, endo-
thelial damage in patients with coronary artery disease
and arrhythmias (15-17).

Recently, changes in follicle-stimulating hormone
(FSH) levels have been considered to be significant con-
tributors to the pathogenesis of CVD. FSH is thought
to accelerate atherosclerosis by activating the PI3K/
Akt/NF-xB pathway, which in turn stimulates the pro-
duction of VCAM-1 protein (18, 19). It has long been
believed that Sertoli and granulosa cells are the only
cells that contain FSH receptors (FSHR) (20). However,
human vascular endothelial cells have come to light as
additional structures that can exhibit the expression of
FSHR (21). Therefore, FSHR's vascular effects warrant
further scientific investigation.

The aim of our study was to investigate FSH
and sVCAM-1 (a biomarker of endothelial dysfunction)
together with various hormonal and cardiometabolic
parameters in females with metabolic syndrome (MS)
and MHO in order to assess their interrelationship and
a potential role of FSH in the CVD risk.

Material and methods

The present comparative study was carried out
in the Clinic/Department of Endocrinology and met-
abolic diseases at ,,Sv. Georgy’ University Hospital in
Plovdiv, Bulgaria. It comprised of 52 female patients
with proven MS and 52 age- and BMI-matched MHO
women. Written informed consent was signed by each
patient included in the study. It was conducted in ac-
cordance with the 1975 Declaration of Helsinki and
approved by the Committee for Scientific Ethics at the
Medical University of Plovdiv.

The diagnosis of MS was confirmed according to
the criteria of the International Diabetes Federation
(IDF), harmonized with those of the American Heart
Association and the National Heart, Lung, and Blood
Institute (AHA/NHLBI) in 2009 (1) when central obe-
sity as a mandatory component was present (waist
circumference > 80 cm for Caucasian women) in com-
bination with two of the following abnormalities: el-
evated triglycerides (TGL)>1,7 mmol/L; low high-den-
sity lipoprotein cholesterol (HDL-C)<1,29 mmol/L for
women or specific treatment; high blood pressure
>130/85 mm Hg or treatment of diagnosed hyperten-
sion; increased fasting plasma glucose >5,6 mmol/L or
diagnosed T2DM/impaired glucose tolerance. MHO
women were defined as individuals with BMI ranging
from 30,0 to 39,9 kg/m?, lacking the aforementioned
components of the MS (22).

In all the participants the following clinical and
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laboratory parameters were evaluated: weight, height,
waist and hip circumferences; fasting blood glucose
(GLUOY) and immunoreactive insulin (IRI0’); total
cholesterol (TC), HDL-C and triglycerides (TGL); lu-
teinizing hormone (LH), follicle-stimulating hormone
(FSH), estradiol (E2); sVCAM-T1; systolic (SBP) and di-
astolic blood pressure (DBP). Body mass index (BMI)
(weight(kg)/height(m)2), waist-to-hip ratio (WHR),
homeostasis model of insulin resistance index (HO-
MA-IR) = (GLUO'(mmol/l) x IRIO’(mIU/ml)/22.5) and
LH-to-FSH ratio (LH/FSH) were calculated. A compre-
hensive set of hormonal tests was done (androgens,
prolactin, TSH, free T4, serum cortisol at 8 h and 22 h)
for diagnostic purposes and in order to exclude other
endocrine pathology: Cushing’s syndrome, inherited
adrenal hyperplasia, prolactinoma, hypo-/hyperthy-
roidism, hypopituitarism, hypogonadism, etc.

Waist circumference was determined using a stan-
dard method - after the act of expiration measuring
the area between the bottom edges of the ribs and
the iliac crests. The measurement of hip circumference
was performed at the level of the greater trochanters.
Blood pressure measurement was performed under
standard conditions - a patient in a sitting position
after resting for at least 5 minutes and with a com-
fortable back support, without having smoked for at
least 15 minutes before the measurement and without
taking caffeine-containing drinks for at least 1 hour be-
fore the determination of blood pressure values. The
device cuff was placed 2 cm above the cubital fossa,
inflated to 20 mmHg above SBP, and slowly deflated
at 3 mmHg/sec. SBP was counted when the first tone
appeared, and DBP - when it disappeared.

Blood samples were taken after an overnight 12-h
fast when an informed consent was signed. Venous
blood samples for determination of GLU(Q’, IRI0’, lipid
parameters and sVCAM-1 were taken to the Central
Clinic Laboratory of ,Sv. Georgy” University Hospital,
Plovdiv. Serum glucose levels were determined by a
standard GOD-POD method. Insulin was measured us-
ing a commercial kit for quantitative determination of
immune-reactive insulin on the basis of microparticular
immunoenzyme analysis (MEIA) on an AXSYM system
(ABBOTT, USA) with the following characteristics: sen-
sitivity<0.8 mlU/ml; inter-assay variation, QV%-<2,9; in-
tra-assay variation QV%<5,3. Total cholesterol was de-
termined by ChOD, PAP, triglycerides by GPO, PAP,
and HDL-C by MgSO4-dextran SO4 precipitation,
Schneiders Analyzers; Netherlands test; Delta Kone
Autoanalyser, France. Serum LH levels were measured
by chemiluminescent immunoassay (CLIA) using a kit
from Beckman Coulter, Inc., Ireland. The main principle
of the method was sandwich immunochemical analy-
sis with the following specific characteristics: linearity
(dilution recovery): 96,9 - 102,8%; detection limit

(sensitivity) - 0,2 1U/L; non-reproducibility in a series
(intra assay variation) - CV from 3,6 to 3,8%; irrepro-
ducibility in time (inter assay variation) - CV from 4,3
to 6,4%; specificity: no cross-reaction was detected
with bilirubin (10 ng/dl), with TG - 1800 mg/dl, with
hemoglobin - 500 mg/dl, with hCG (human chorion-
ic gonadotropin hormone) - 500,000 mlU/ml, with
TSH - 2000 mIU/ ml; with FSH - 2000 mIU/ml. The
reference range of LH for the follicular phase of the
menstrual cycle is as follows: 2,12 - 10,89 IU/L. Serum
FSH levels were measured by chemiluminescence im-
munoassay (CLIA) using a kit from Beckman Coulter,
Inc., Ireland. The principle of the method: sandwich im-
munochemical analysis with specific characteristics: di-
lution recovery: 96,6 - 104,3%; sensitivity - 0,2 mIU/
mL; intra assay variation - CV from 3,1 to 4,3%; inter
assay variation - CV from 4,3 to 5,6%; specificity: no
cross-reaction was detected with bilirubin (10 ng/dl),
with TG - 20,39 mmol/l, with hemoglobin - 10 g/I,
with hCG - 500,000 mIU/ml, with TSH - 2000 mIU/
ml; with FSH - 2000 mlU/ml. The reference range
valid for the follicular phase of the menstrual cycle
is 3,85 - 8,78 mlU/mL. Serum concentrations of sV-
CAM-1 were analyzed by means of ELISA assay (Bend-
er MedSystems, Germany). The major characteristics
of analytic reliability were tested: intra-assay impreci-
sion - CV<8,0%, inter-assay imprecision - CV<10,0%;
accuracy - d%=<5,0%; and recovery - 92,0-106,0%.
The statistical analysis was performed by SPSS
version 21.0 (SPSS, Inc., Chicago, IL). The results are
presented as meanxSD. Two-tailed Student’s t-test
and Mann Whitney U-test were used. Statistical signifi-
cance was taken at level of p<0,05. The distribution of
the results for LH and LH/FSH according to Kolmog-
orov-Smirnov was non-normal and it became normal
after transformation of the data using Log10 function.
Pearson correlation analysis was conducted for investi-
gating possible relationships between the assessed pa-
rameters. Additionally, a linear regression analysis was
performed for predicting the influence of FSH on the
levels of sVCAM-1 in the group of MHO women.

Results

Gynecological history did not reveal menstrual
cycle disturbances by the type of oligo-/amenorrhea
in any of the studied participants. No significant dif-
ference of age, anthropometric parameters, SBP and
DBP between the two studied groups of women was
determined (Table 1, Table 2). Significantly lower levels
of HDL-C and higher levels of GLUO’, IRI0’, TGL and
HOMA-IR were established in the MS women as com-
pared to MHO women (Table 2, Figure 1). Significantly
higher levels of sVCAM-1 and of FSH were established
in the group of MHO women (Table 2, Table 3). Fur-
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thermore, FSH was found to correlate positively withsV-
CAM-1 only in the cohort of MHO women (r=0,385,
p<0,05). Linear regression analysis showed that FSH
was a strong predictor of sVCAM-1 levels - it deter-
mined 25% of the variations in sVCAM-1 (R=0,469,
R?=0,250, F=7,917). There was no significant difference
concerning the levels of LOG10LH, LOG10 LH/FSH
and E2 between the two groups of women (Table 3).

Discussion

Our data concerning the levels of sVCAM-1 in age-
and BMI-matched obese women with proven MS and
with co called MHO appear to be different from those
revealed by most of the studies in the field. It is widely
believed that people with MHO are characterized by
the absence of adverse metabolic and cardiovascular
conditions such as insulin resistance, dyslipidemia, hy-
pertension, and inflammatory profile (23). Data from a
meta-analysis propose that individuals with MHO are
not at increased risk of developing CVD compared to
metabolically healthy individuals with normal weight
(MHNW) (24). Nevertheless, some research papers
show that compared to MHNW, those with MHO still
have a higher risk of heart failure, cerebrovascular dis-
ease and coronary heart disease suggesting that MHO
is not a benign condition (8).

Beyond the effects of smoking, elevated LDL-C,
physical activity and fitness, there seem to be obesi-
ty-related factors linking fat accumulation or alterations
in the fat mass distribution to a higher cardiometabolic
risk even in people with MHO (4, 6). A study by Kare-
lis et al. reveals that women with MHO have a bet-
ter inflammatory status than women with confirmed
insulin resistance (25). However, it is known that in-
dividuals with MHO are more susceptible to meta-
bolic syndrome development. A 10-year follow-up
research showed that almost half of the people with
MHO are prone to manifest one or more metabolic
abnormalities (26). Most of the available studies share
that subjects with MHO require intensive clinical and
laboratory monitoring as they represent an interme-
diate phenotype between MHNW and metabolically
unhealthy obese (MUO) patients (7).

The debate about whether individuals with MHO
truly lack adverse CVD outcomes when compared to
MHNW still exists. The evidence has been inconsis-
tent. Compared to MUO individuals, those with MHO
are less likely to develop CVD (6). In a review paper,
MHO subjects are described as having a similar risk
of CVD to those who are metabolically healthy and
nonobese. In other studies, however, those with MHO
seem to have a higher risk of CVD than those who are
metabolically healthy but not obese (27). Additionally,
there is a disagreement over whether obesity in any

form can ever be regarded as healthy or if the MHO
phenotype is only a phase that eventually leads to the
development of MUO.

Unexpectedly, our results showed higher levels of
sVCAM-1 (a well-known marker of endothelial dysfunc-
tion) in women with MHO compared to age and BMI-
matched women with MS. This finding corresponded
to higher levels of FSH in MHO women with positive
correlation with sVCAM-1 only in this group.

FSH is a glycoprotein hormone synthesized and
secreted by the anterior pituitary gland that plays a crit-
ical role in reproductive development and regulation
by binding to its specific FSH receptor (FSHR). This
receptor is confirmed to be highly expressed in gran-
ulosa and Sertoli cells, respectively. However, recent
studies have detected FSHR also in extra-gonadal tis-
sues, such as adipose tissue, bone, endometrium, pla-
centa, endothelium, monocytes and malignant tissues,
suggesting that the activity of FSH may not be limited
to fertility regulation only (28). The effect of FSH on the
endothelial tissue has been insufficiently studied and
the investigations, mainly about the angiogenic action
of FSH, are sometimes discordant. Research conduct-
ed by Munir et al. demonstrates the presence of a di-
rect correlation between elevated FSH levels and an
increased number of aortic plaques (29). FSH has been
linked to conditions that contribute to atherosclerosis,
including increased bone resorption and the accumu-
lation of fat and cholesterol (30). These alterations in-
crease the risk of carotid intima-media thickness and
ultimately atherosclerosis by stimulating an elevation
of the amounts of free calcium, fat, and LDL-C within
the coronary arteries (31). Additionally, FSH has been
shown to initiate several key processes in the devel-
opment of atherosclerosis, including adhesion of im-
mune cells and angiogenesis. Recent studies among
males suggest that FSH can exacerbate cardiovascular
diseases in the condition of testosterone deficiency,
further indicating that the FSH effect promotes cardio-
vascular disease (32).

X. Li et al. conducted a prospective study that in-
cluded 48 healthy premenopausal and 15 postmeno-
pausal women (18). The aim was to evaluate the possi-
ble role of FSH in the development of atherosclerosis.
The research was carried out by using ApoE knockout
mice, which were employed as models for atheroscle-
rosis, and human umbilical vascular endothelial cells
(HUVECs) which were cultivated as a cell model. Se-
rum levels of VCAM-1 and several hormones were as-
sessed. The results showed that the injection of FSH
raised the concentration of VCAM-1 in the serum
and at the area of the atherosclerotic lesions in ApoE
knockout mice. Furthermore, there were noticeably
higher levels of FSH and VCAM-1 in the blood samples
of postmenopausal women, and a positive correlation
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between the two molecules was found (18). Accord-
ing to the authors, FSHR can be found in the mem-
brane caveolae of HUVECs, and FSH may increase the
expression of VCAM-1 through the PI3K/Akt/mTOR/
NF-pathway and FSHR/cAMP/PKA. This finding could
be related to a contributing factor to the detrimental
effect of FSH in postmenopausal women's athero-
sclerosis development. The authors emphasize that
this study's data offers the first experimental proof of
FSH affecting vascular endothelial cells and modifying
their function to encourage the development of ath-
erosclerosis. Therefore, disrupting the FSHR signalling
cascades seems to be an alternate strategy for post-
menopausal women to avoid CVD (18).

Our data concerning the positive relationship
between serum FSH and VCAM-1 levels are consis-
tent with the results reported in the aforementioned
study of X. Li as well as in another clinical study of
patients undergoing in-vitro fertilization (IVF) (33). Ve-
nous thromboembolism, in which VCAM-1 plays an
important role, is proven to be a complication asso-
ciated with IVF. Moreover, elevated serum VCAM-1
levels and increased blood viscosity were reported
in the ovulatory phase (FSH peak) in healthy women
(34, 35). In summary, all these observations suggest
the possibility that high levels of FSH may change the
hemorheology by upregulating VCAM-1 and thus - ac-
counting for the occurrence of some physiological and
pathophysiological phenomena.

Rocca et al. conducted a study that aimed to eval-
uate the effects of FSH on human umbilical cord vein
endothelial cells (HUVEC) as a cell model (36). The in-
vestigators used wound healing and tube formation as-
say in order to assess cell migration and tube length in
cells treated with 5, 25 and 50 mUIl/ml of rhFSH for 24
h. Additionally, a shear stress assay was performed to
measure nitric oxide (NO) production after 24 hours of
treatment with the same doses of rhFSH. Furthermore,
eNOS (endothelial nitric oxide synthase) phosphoryla-
tion and inositol triphosphate (IP3) production, Ca2+
levels and VE-cadherin localization were assessed. The
results showed higher Ca2+ levels after stimulation
with 25 and 50 mUI/ml of fhFSH compared to con-
trols. eNOS phosphorylation and IP3 were found to
be increased after stimulation with 50 mUl/ml rhFSH,
suggesting that FSH could exert its biological action
via the phospholipase C (PLC)/Ca2+protein kinase C
(PKC) pathway. NO is known to have a protective role
in CVD. However, overproduction of NO can result
in a damaging effect on cellular membranes. Another
intriguing finding of the research was the anomalous
localization of VE-cadherin - an adhesion molecule in-
volved in controlling vascular permeability, after stim-
ulation with 50 mUI/ml of fhFSH. Undoubtedly, the
study proves the existence of a putative molecular

signalling triggered by FSH in endothelial cells. Howev-
er, further experiments in vivo are necessary to clarify
whether perturbation of FSH, similar to the one ob-
served in menopause or hypogonadotropic hypogo-
nadism, may affect endothelial function (36).

Additionally, our conflicting data might be ex-
plained by the fact that the levels of soluble cell adhesion
molecules (CAMs) generally vary significantly during the
response to a given inflammatory stimulus. In addition,
the levels of enzymes promoting the shedding process
(so-called sheddases) can also undergo some changes
aiming to create an adequate response during the pro-
gression of a pathological condition. The interaction of
CAMs with their corresponding enzymes under chang-
ing conditions on cell surfaces is a model of a complex
relationship between these molecules. Currently, no
studies have been conducted that comprehensively eval-
uate the synergistic action of CAMs and their enzymes.

Thus, we need more in-depth studies showing the
accurate pathophysiological role of CAMS in patients
with MHO. Future scientific projects should focus on
evaluating not only the soluble CAM forms but also
the concentration of the surface-expressed molecules,
as well as those associated with leukocytes. Accom-
panying acute and/or chronic diseases, smoking, and
previous and/or current therapy are other factors that
could impact the levels of specific proinflammatory
and atherogenic markers, as well as explain many of
the scientific divergent data in the literature.

Our study is a pioneer as concerns assessment
of FSH and its relationship with sVCAM-1 as an es-
tablished marker of endothelial dysfunction in obese
women with proven metabolic syndrome and obese
women in whom no metabolic disturbances were
detected. There are no similar studies in the current
literature with which to compare our data. We can
support the hypothesis that FSH can contribute to the
atherosclerotic process, respectively cardiovascular
risk in women with obesity, no matter where there are
no data for insulin resistance, carbohydrate and lipid
disturbances. We can’t explain at this stage of the re-
search why sVCAM-1 levels are higher in metabolically
healthy compared to metabolically unhealthy obesity
and why do not correlate with FSH in the latter because
our study has some limitations. The first is that we have
not compared the hormonal and cardiometabolic pa-
rameters in our 2 groups with those in age-matched
control groups of lean women. This is envisaged in ad-
ditional statistical analyses of our data from other more
complex studies. A limitation is also the relatively small
number of participants. We need also to enrich the
spectrum of assessed parameters of cardiovascular risk.
The presented scientific data are initial and they give
the direction to further research in order to ensure the
accuracy and credibility of the described statements.

60

EHgokpuHonozus Tom XXX Nei1/2025



Conclusion

Our data suggest an apparent cardiovascular risk in otherwise metabolically healthy obese women if assessed
by sVCAM-1 levels. The higher FSH in MHO women and its significant positive correlation with sVCAM-1 pointed
to a probable contribution of this hormone to the CVD risk in obesity that needs further elucidation.

Table 1. Parameters Groups of studied women

Age and anthropo- MS (n=52) MHO (n=52) p-value

metric parameters

in the two studied Age (years) 37.8+8.4 35.3%£9.1 NS

groups of women. Height (m) 1.65+0.06 1.66+0.06 NS
Weight (kg) 99.19+18.73 95.87+16.48 NS
BMI (kg/m2) 34.64+4.81 35.0943.23 NS
Waist circumference (cm) 106.04+12.52 100.55+8.56 NS
Hip circumference (cm) 119.26£13.02 116.05£10.58 NS
WHR 0.89+0.06 0.87+0.06 NS

NS - a lack of statistical significance, p>0.05

Parameters Groups of studied women Table 2.
MS (n=52) MHO (n=52) p-value Metabolic parameters

GLU 0‘ (mmol/l) 5.6+1.92 4.9+0.70 <0.001 s\r}g;‘f\:‘f‘;‘“i!}etvheelsts’v‘;
IRI 0/ (mmol/I) 13.5+8.78 7.4£2.95 <0.001 studied groups of
HOMA-IR 3.45%1.70 1.54£0.57 <0.001 women.
TC (mmol/l) 5.08+1.00 5.11%0.56 >0.05
HDL-C (mmol/l) 1.09£0.27 1.27+0.27 <0.01
TG (mmol/l) 1.77+£0.96 1.02+0.38 <0.001
SBP (mmHg) 124.42+£15.14 120.6419.78a >0.05
DBP (mmHg) 78.46+10.22 76.09+8.40a >0.05
sVCAM-1 (ng/ml) 1229.00£563.92 |2003.20+1750.17| <0.05

a - Mann-Whitney U test

Table 3. HORMONAL GROUPS OF WOMEN
y | PARAMETERS
ormonal param- — — .
oters in the two MS (n=52) MHO (n=52) p-value
studied groups of LOG10 LH (IU/L) 0.50+0.24 0.73+0.22 >0.05
women.
FSH (mIU/ml) 6.05+2.63 11.02+4.18a <0.001
LOG10 LH/FSH -0.26+0.25 -0.25+0.27 >0.05
E2 (pg/ml) 201.20£128.19 | 221.00+98.76 >0.05

a — Mann-Whitney U test
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Ku e3uk. Opuz2uHaAHUMeE Cmamuu u Ka3ycu ce
omneyamBam egHoBpemeHHO Ha GbA2apcku u
aHa2Aulcku e3uk. o ycmompenue Ha aBmopcku-
me koaekmuBu u npeugHka Ha pegakyuoHHama
kore2ua Bb3 ocHoBa xapakmepa Ha Mamepuaaa,
HAKOU OpU2UHAAHU cmamuu mozam ga Obgam
nybaukyBaHu camo Ha BbA2apcku e3uk. Mamepu-
aaume, npegocmaBenu om uyxgu aBmopu, ce
nomecmBam Ha aH2AUUCKU e3UK C UAAOCMEH UAU
nogbpax npeBog Ha 6bA2apCcKu €3UK N0 NpeueH-
Ka Ha pegakyuoHHama KoAezus.

Mamepuaaume ce uznpawam Ha 6bA2apcku
e3uk B8 eaekmpoHen Bug ¢ wpudpm Times New
Roman, pagmep 12 Ha e-mail Ha 2aaBHua pegakmop

The journal of the Bulgarian Society of
Endocrinology ,Endocrinologia” is published in 4
issues per year. It accepts for publication original
research papers, case reports, short communica-
tions, reviews, opinions on new medical books,
commentaries and announcements for past of
future scientific events (congresses, symposia, etc.)
in all fields of clinical Endocrinology.

The reviews are published in Bulgarian lan-
guage with an abstract both in Bulgarian and English.
The original papers and case reports are published
also in both languages. Some original research
papers may be published in Bulgarian only, depend-
ing on the content and the decision of the authors
and the editors. Papers of non-Bulgarian authors are
published in English with full of partial translation into
Bulgarian, provided by the Editorial board.

The manuscripts should be submitted initially
in Bulgarian (for materials from abroad - in English)
as MS Word.doc files, formatted in 12 pt. Times
New Roman typeface. The manuscript is then
checked for compliance with the edition’s require-
ments and sent to the reviewers. If accepted for
publication after the review, the authors are
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(3a uyrkgecmpaHHume mamepuaAu - Ha aHeAulCKuU
e3uk). Caeg peugH3upaHe u npuemare 3a neyam 6
CpOK go 3 cegmuuu okoHuameAHuam BapuaHm ce
npegocmaBa ¢ npeBog Ha aH2AulcKU e3uK (C u3-
KAlOUeHue Ha 0630pume) Ha e-mail Ha 2aaBHua pe-
gakmop € NPUgPY>KUMEAHO NUCMO Ha agpeca Ha
pegakuuama, nognucaHo om aBmopume, ¢ Koemo
nomBbpkgaBam cbaracuemo cu 3a yyacmue u
gekAaapupam, ve mamepuarbm He e omneyamBax
8 gpyau HayuHu cnucaHusg, ocBer kamo pe3iome Ha
CbobWEeHUe, U3HECeHO Ha HayueH (hopym.

Ob6embm Ha npegcmaBeHume mamepuasu
He mpa6Ba ga npeBuwaBa 10 cmaHgapmHu (no
1800 3Haka) cmpaHuuyu 3a opu2uHaAHUMe cma-
muu, 14 cmpanuuu 3a o630pHUMe cmamuu, 4
CMpaHuyu 3a Kazycume, 2 cmpaHuuu 3a uHgop-
mauua OMHOCHO Hay4HU NpoaBu u HaYy4YHU gUCKY-
cuu, T cmpaHuua 3a peueH3uu Ha moHozpaduu,
yyebHuuu u np. B nocoueHua obem He ce Braiou-
Bam mumyaHama cmpaHuua u pe3iomemo.

Cmpykmypama Ha cmamuume mpa66a ga
omeoBapa Ha caegHume u3uckBaHus:

TumyaHa cmpaHuua

a) 3a2aaBue, umena Ha aBmopume, mecmo-
paboma, HayuHa opeaHu3auus. Npu noBeue abB-
mopcku 38eHa ¢ apabcka yupa ce mapkupam
KopecnoHgupawume um aBmopu.

0) cbwume gaHHU Ha aH2AUUCKU e3UK Ce U3-
nucBam nog Gba2apckua mekcm. [pu cmamuu
om uyxgu aBmopu 6baeapckuam mekcm caegBa
aH2AUUCKUA.

8) agpec 3a KopecnoHgeHUUA - Cbgbpika
gaHHume Ha aBmopa 3a KopecnoHgeHuua Ha ObA-
2apCku U aH2AUUCKU e3UK - ume, mecmopaboma,
NOWEHCKU U eAeKMPOHEH agpec.

Pe3iome
Pesiomemo ce npegcmaBa Ha omgeAHa
cmpanuya 8 o6em go 250 gymu. To mpabBa ga
Obge cmpykmypupaHo kakmo caegBa: uea, ma-
MepuaAu u Memogu, pe3yamamu u 3akAtoHeHuA.
Tazu cmpykmypa He Baxu 3a 0630pHUMe cma-
muu. NMocouBam ce go 5 katouoBu gymu.

OcHoBen mekcm
OpuzuHaaHume cmamuu mpabBa ga ca
cmpykmypupaHu kakmo caegBa: BbB8egerue, ma-
mepuaA U Memogu, pe3yamamu, ob6cbXKgare,
3akAloueHue u/uau u3zBogu. B mekcma ce gonyc-
Kam camo O(UUUAAHO NpUemu MeXgyHapogHu
CbKkpaweHua, ocmadaaume mpatBa ga 6bgam

required to submit within 3 weeks the corrected
version together with the English language transla-
tion (not applicable for review articles). A cover let-
ter, signed by all authors is mailed to the editors,
stating any conflicts of interest and that the manu-
script in full or any part of it has not been pub-
lished elsewhere or simultaneously submitted for
publication, except as an abstract of congress par-
ticipation.

The size of each paper should not exceed 10
standard pages (1800 characters) for original
research articles, 14 pages for reviews, 4 pages for
case reports, 2 pages for short communications,
discussions or scientific events announcements or
comments and 1 page on medical book reviews.
The manuscripts should be structured as follows:

Title page

a. Title, names of the authors (family name fol-
lowed by given name), affiliation. If more than one
affiliation, they should be designated by Arabic
numbers in Bulgarian and English languages.

b. A short title up to 8 words should be pro-
vided

c. Address of the corresponding author name,
postal address (business of home as preferred),
phone number, fax number, email address.

Abstract

The abstract should occupy the next page of
the manuscript and not exceed 250 words. The
abstracts of original research papers should be
clearly structured with Aim; Materials and meth-
ods; Results; Conclusions. Abstracts of review
papers may not follow that structure. Up to five
key words should be written after the abstract.

Main text

Original papers should be structured as fol-
lows: Introduction; Aim; Materials and methods;
Results; Discussion; Conclusions. Any abbreviation
that is not commonly accepted should be written in
full followed by the abbreviation in parentheses at
first mention in the text. The International System of
Units (SI) should be used for all measurement units.
Citations in the text are designated by their bibliog-
raphy sequential numbers in parentheses.

Tables and figures

Each table should be on a separate page after
the bibliography with the table caption preceding
it. All illustrations should be submitted as separate
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YkasaHug 3a aBmopume

Instructions to authors

noacHeHu 8 mekcma npu nbpBama um noaBa. 3a
MEPHUME eguHUUU € 3agbAXKUMmeAHa MeXgyHa-
pogHama cucmema SI. Llumamume Bvmpe 6
mekcma ce ombeaazBam camo ¢ Homepama um B
KHU20NUCa, 02pageHu C MaAku CKOOU.

TabAuyu u uaArocmpauyuu

Bcaka mabauua ce npegocmaBa Ha omgea-
Ha cmpaHuua caeg kHuz2onuca. 3azaabuama Ha
mabauuyume ce uznucBam Hag max. Malocmpauu-
ume ce npegcmaBam Ha omgeaHu ¢ataoBe. pa-
duku u guazpamu ce npegocmadam 666 dopma-
mu xls (MS Excel), .ppt (MS PowerPoint), .eps
(encapsulated postscript), koumo no3zB8oaaB8am
pegakmupaHe. CHumku (cobcmBenu), kKakmo u
penpogykuuume Ha noa3zBaHu om yyxgu uzmou-
Huuu om MumepHem ga 6bgam npegcmabanu ¢
gobpo kauecmBo 666 popmam JPEG u pe3onio-
yua 300 dpi. Tekcmbm KbmM uAlOCMpaguume ce
npegcmaBa B kpaa Ha ocHOBHUA mekcm, caeg
mabauuume. Homepauuama Ha mabauuyume u
uAloCcmpayuume e ¢ apabcku uugpu u ce Nocou-
Ba 6 ocHoBHua mekcm. [Mpu u3znoa3zBaHe Ha
yykg uastocmpamuBeH mamepuaa, nOCAEgHUAM
mpabBa ga 6bge npugpyxeH cbc cbomBemHo
cbeaacue 3a Bb3npousBexxkgaHe om Hocumean Ha
aBmopckume npaBa. ToBa ce ykazBa 8 mekcma
KbM UAIOCMpayuama.

KHuz2onuc

Knueonucbm ce npegcmaBa Ha omgeaHa
cmpaHuua. bpoam Ha uumupaHume uzmouHuyu
e npenopbyumeAHo ga He HagxBbpaa 25 (3a 06-
3opHume cmamuu 40) kamo caegBa ga BkaouBa
aKmyaAHU U3MOYHUUU OM nocaegHume 5 20gu-
HU, Kakmo u nybAukayuu om Gbaz2apcku aBmopu,
pabomuau no cbomBemuusa npobaem. Mogpex-
gaHemo Ha uzmouHuuyume ga cmaBa no pega Ha
noaBa B8 mexkcma. KHuzonucbm ce opopma cbe-
AacHo YHudpuuupaHume u3uckBanus 3a nybauka-
uuu B8 o6aacmma Ha GuoAo2uaAMa U MeguuuHama
u e onpocmena Bepcua Ha cmua BankyBoup (http:
//www. ncbi. nlm.nih. gov/pmc/ articles/ PMC
3142758/). Bcuuku aBmopu ce ombeaazBam c
hamuAHO ume, nocaegBaHo om uHUUUAAUME.
IMpu noBeue om wecm aBmopu, caeg wecmusa ce
nocmaBsa et al. CaegBa uaromo 3azaaBue Ha uu-
mupaHama cmamus (c 2aaBra 6ykBa e camo Ha-
YyaaHama gyma), HazBaHue Ha cnucaHuemo u3nu-
caHo cbkpameHo cnopeg Index Medicus, 2o0guHa,
mom, 6pol Ha kHuxkkama B maaku ckobu (He3a-
gbAKUMEAEH NPU U3gaHUA C HENPEKbCHAMO

files. Diagrams and graphs should be prepared in
XLS (MS Excel), PPT (MS PowerPoint), EPS (encap-
sulated postscript) file formats that permit further
processing. Bitmap images (photographs etc.)
should be submitted in JPEG format and resolution
300 dpi. The figure captions are added to the main
article document after the tables. All tables and fig-
ures are numbered sequentially and should be
referred to in the text. If illustrations from other
sources are used, the latter should be accompa-
nied by the relevant permission for reproduction
with a reference in the figure caption.

References

The references should be presented on a sep-
arate page at the end of the manuscript. It is rec-
ommended that the number of references should
not exceed 25 titles for original research articles
and 40 titles for the reviews. It is advisable that
sources on the topic from the recent five years be
used. The references are listed in their order of first
appearance in the text. They should follow the
Vancouver format and the Uniform requirements
(http:// www.ncbi. nlm. nih.gov/pmc/ articles/
PMC 3142758/). All authors should be listed for
papers with up to six authors; for papers with more
than six authors, the first six only should be listed,
followed by et al. The authors are followed by the
full title of the paper (Only the first word is capital-
ized). The journal title is abreviated in conformity
with the latest edition of Index Medicus, followed
by year, volume, issue in parentheses (not neces-
sary for periodicals with a continuous pagination
throughout the volume) and full first and last page.
Chapters of books are cited in the same way, the
full name off the chapter first, followed by ,In:”, full
title of the book, editors, publisher, town, year, first
and last pages of the cited chapter.

Examples
Reference to a journal article:
1. Mclachlan S, Prumel MF, Rapoport B.
Cell Mediated or Humoral immunity in Graves’
ophthalmopathy? |/ Clin Endocrinol Metab 1994;
78 (5): 1070-1074.

If the original cited paper is in Bulgarian:

2. Christov VI, Gocheva N, Petkova M,
Zacharieva S, Tankova Tz, Orbetzova M, et al. A
consensus of the Bulgaran Institute Metabolic Syn-
drome on the metabolic syndrome. Nauka
Endocrinologia. 2010; 2: 53-70 (in Bulgarian)
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HOMepupaHe Ha cmpaHuuyume 6 moma), NbAHU
HayaAHa u KpalHa cmpaduua. MaBu (pa3geau)
om KHu2u ce u3znucBam no aHarO2UYEH HauuH,
kamo cAaeg aBmopa u 3azaaBuemo Ha 2aaBama
(pazgena) ce ombeaazBam umeHama Ha pegakmo-
pume, nbAHOMO 3azAaBue Ha KHU2ama, u3gamen-
cmBomo, 2pagbm u 2oguHama Ha u3zgaBane, Ha-
YyaAHama u kpatiHama cmpaHuua. Vi3mouHuyume
Ha Kupuauua caegBa ga 6vbgam npegcmaBeHu u ¢
opueuHaaHua um npeBog Ha aHa2AulCKU UAU
mpaHcAumepauua (ako U3mMoYHUKbBM HAMA Opu-
2uHareH npeBog Ha 3azaaBuemo u pe3iome Ha aH-
2aulicku) u cbe 3abeaexka 8 ckobu (in Bulgarian).
KHu2onucbm Ha op2uHaAHUMeE cmamuu ce omne-
yamBa caeg aHzaulckuA mekcm.

Mpumepu:

Cmamusa om cnucaHue:

1. MclLachlan S, Prumel MF, Rapoport B.
Cell Mediated or Humoral immunity in Graves’
ophthalmopathy? | Clin Endocrinol Metab 1994;
78 (5): 1070-1074.

2. Christov VI, Gocheva N, Petkova M,
Zacharieva S, Tankova Tz, Orbetzova M, et al.
A consensus of the Bulgaran Institute Metabolic
Syndrome on the metabolic syndrome. Nauka
Endocrinologia. 2010; 2: 53-70 (in Bulgarian)
(XpucmoB Ba, F'oueBa H, INemkoBa M, 3axapu-
eBa C, OpbeuoBa M u cvaBm. KoHceHcyc Ha
bbAzapckua uHcmumym ,MemaboAumeH cuH-
gpom” 3a noBegeHue npu memaboAumeH CUHg-
pom. Hayka Engokpurnonoeua 2010; 2: 53-70).

Ia6a (pazgea) om kHuza:

1. Delange F. Endemic Cretenism. In: Brave-
man L, Utiger R, editors. The Thyroid. 9-th ed.
Philadelphia: Lippincott Co; 1991. p. 942-955.

Mamepuarume mpa66a ga ca HanucaHu Ha
npaburen 6wvrzapcku, pecnekmuBHO aHzAUGCKU
e3uk npu cnazBane Ha cbBpemennume npabBuna 3a
npaBonuc u nyukmyayua. lpenopvyumenno e ab-
mopume ga KOHCYAMupam aHzAulCKUA MmeKcm C
guroroz uau aHzaozoBopaw. Pegakyuama mosxe
ga Hacoyu kem kBaauguyupanu npeBogayu 3a
npeBog uau pegakmupaHe Ha mamepuaaume Ha
aHZAULCKU e3uK cpewjy 3ansaujane. Mamepuaau,
Koumo He omzoBapam Ha uzuckBanuama Ha cnu-
canuemo, ce Bpwvujam Ha aBmopume 3a kopexkyuu
npegu ga 6bgam npegageHu 3a peyeH3zupaHe.

(XpucmoB Ba, FoueBa H, lNemkoBa M, 3axapueBa
C, OpbeuoBa M u cvaBm. KoHceHcyc Ha bbazap-
cKua uHcmumym ,MemaboAumeH cuHgpom” 3a
noBegeHue npu memaboaumeH cuHgpom. Hayka
EHgokpuHorozua 2010; 2: 53-70).

References to a book chapter:

1. Delange F. Endemic Cretenism. In: Brave-
man L, Utiger R, editors. The Thyroid. 9-th ed.
Philadelphia: Lippincott Co; 1991. p. 942-955.

The manuscripts should be prepared in good
contemporary language with correct spelling, gram-
mar and punctuation. Non-native English authors
are advised to consult the text with a native speaker
or a philologist. On demand, the editors might rec-
ommend paid qualified translators for text transla-
tion or language proof-reading. Manuscripts that do
not comply with the requirements of the journal will
be returned to the authors for corrections before
being forwarded to the reviewers.
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