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MbpBuyeH argocmepoHu3bM U gpyau popmu Ha aBmoHoMHa
angocmepoHoBa cekpeuud — HoBu guazHocmu4HuU nogxogu
Primary Aldosteronism and Other Forms of Autonomous
Aldosterone Secretion — New Diagnostic Approaches

Auabemnama kapguomuonamug — guazHocmuyHo npegu3Bu-
kameacmBo B engokpuHono2uyHama npakmuka (ob3op cbc
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Pesiome

MopBuuHuam argocmeporu3bm (PA) e Hal-vec-
mama ¢opma Ha eHgoOKpuHHa xunepmoHua. B no-
CAegHUME 20QgUHU Ce Hampynaxa gokajameAacmBa
3a cbwecmByBaHemo He camo Ha u3aBeHu, HO U Ha
CYOKAUHUYHU popmu Ha nbpBuyeH argocmepoHu-
3bM, M.Hap. ,aBmoHomeH aagocmepoHu3bm”. [pu
aBmoHOMHUA aAgOCMEPOHU3bM € HaAuue KOHMUHY-
ym Ha argocmepoHoBa cBpbxnpogykuun, Bapupawa
om cAabo go cuaHo u3aBeHa. MuHeparokopmukoug-
Huam peuenmop ce akmuBupa 6 pazauuHa cmenen
cnpamo HuBomo Ha aagocmepoHa, koemo Bogu go
WUpOK cnekmbp om npomeHu B kpbBHOMO HaaszaHe
(om HopmOmMoOHUA O pe3ucmeHmMHa XunepmoHus).
Hepaznoznamuam aagocmeporuzbm ce cBobp3Ba c
no-Bucok puck om cbpgeuHo-cbgoBu, Hethporo2uUHU
u MemaboAUMHU YCAOXKHEHUA.

AuazHocmukama Ha PA BkatouBa npoBexkgaHe
Ha ckpuHuHe, nomBbpgumeAeH mecm u u3acHaBaHe
popmama Ha 3aboaaBaHemo (egHocmpaHHa uau gBy-
cmpatHHa). Ao MOMeHma kamo ckpuHuHzo8 mecm e
ymBbpgeHo CbOMHOWEHUEMO aAgoCMeEPOH,/PEHUH
(ARR). Yemupume nomBbpgumeaHu mecma (ne-
pOpPaAHO U UH(Y3UOHHO 0obpemeraBaHe ¢ Hampud,
CynpecuoHeH mecm ¢ (AYgPOKOPMU3OH U Kan-
monpuAaoB mecm) ce cuuma, Ye ca ¢ egHakBa guazHo-

Abstract

Primary aldosteronism (PA) is the most com-
mon form of endocrine hypertension. In recent
years, there is evidence for the existence of not
only pronounced, but also subclinical forms of pri-
mary aldosteronism, the so-called ,autonomous
aldosteronism”. There is a continuum of aldoste-
rone hyperproduction from mild to severe. The
mineralocorticoid receptor is activated to varying
degrees by the aldosterone level. This leads to a
change in blood pressure (from normotension to
resistant hypertension). Unrecognized aldostero-
nism is associated with a higher risk of cardiovas-
cular, nephrological and metabolic complications.

The diagnosis of PA includes a screening, a
confirmatory test and clarifying the form of the
disease (unilateral or bilateral). The aldosterone/
renin ratio (ARR) has been established as a screen-
ing test. The four confirmatory tests (oral sodium
loading, saline infusion, fludrocortisone suppres-
sion and captopril challenge) are assumed to be
of equal diagnostic value. Therefore, attention is
directed to new screening and diagnostic tests
with better sensitivity and specificity. Distinguish-
ing between unilateral and bilateral PA is done by
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KameHoBa, Teogopa K. u compygHuyu

cmuyHa cmolHocm. VimeHHo moBa HacouBa BHu-
MaHuemo Kbm HOBuU ckpuHuH20BU U guazHOCMUYHU
mecmoBe, koumo Guxa ce omAuvuAu C no-gobpa
yyBcmBumeaHocm u cneyudpuuHocm. Pa3epaHuua-
BanHemo Ha egHocmpaHHa om gBycmpanHa gopma
Ha PA cmaBa upe3 komniombpHa momozpadpua (CT)
Ha HagbbbOpeuHU >XAe3u U Kamemepu3ayua Ha Hag-
6b06peuHume BeHu (AVS) - ,3aameH cmaHgapm” 3a
onpegeaaHe Ha nogmuna.

AokazBaHemo Ha PA u ¢popmama Ha 3aboanBa-
Hemo onpegean mepaneBmuuHua nogxog. HaBpe-
MEHHOMO pa3no3HaBaHe e KAIoYbM KbMm YCnewHomo
KOHMPOAUpaHe Ha apmepuaAHama XunepmoHua u me-
maboAumHume HapyweHus, koemo Bogu go HamaaeHa
cbpgevHo-cbgoBa 3aboaeBaemocm u cMbpmHOCM.

KarovoBu gymu:

computed tomography (CT) of the adrenal glands
and adrenal vein sampling (AVS) - ,the gold stan-
dard” for determining the subtype.

The presence of PA and the form of the dis-
ease determines the therapeutic approach. Timely
recognition is the key to successfully controlling ar-
terial hypertension and metabolic disorders, which
reduces cardiovascular morbidity and mortality.

Key words:

nbpBuyeH aagocmepoHu3bm, aBmoHomHa argo-
cmepoHoBa cekpeuusn, apmepuaiHa XunepmoHus,
guazHocmuyHu mecmoBe, ckpuHuHez, nomBbpgumen-
Hu mecmoBe, cmepougeH NpoguA, gudepeHyuasHa
guazHOo3a, KOMNIDMbPHA MoMozpapus, Kamemepu-
3auyun Ha HagbbObpeuHume BeHu.

primary aldosteronism, autonomous aldosterone
secretion, hypertension, diagnostic tests, screening,
sconfirmatory tests, steroid profiling, differential diag-
nosis, computed tomography, adrenal vein sampling.

OnpegeAeHue u Yyecmoma

MoupBuuHuam argocmepoHu3zbm (primary aldo-
steronism, PA) e 2pyna om HapyweHua, npu Koumo
npogykuuama Ha arngocmepoH e HecbomBemtuo Bu-
coka, omHocumeAHo aBmoHoOMHa N0 OMHOWeHUe Ha
ocHoBHUME pe2yaamopu Ha cekpeuua (aHauomen-
3uH I, nAa3meHa KoHueHmMpauua Ha Kaaull) u He ce
nomucka om HamoBapBaHe ¢ Hampul. Kaacuvyeckama
u3aBa Ha PA BkalouBa apmepuasHa xunepmoHus, no-
BuweHa naazmeHa KOHUeEHMpauua Ha aAgoCMEpPOH,
XUNnoKaAemua U nomucHama naazmeHa peHuHoBa ak-
muBHocm (plasma renin activity, PRA) (1,2).

MopBuuHuam argocmepoHu3bm e Hal-yecmama
hopma Ha eHgOKPUHHA XUNepmoHUA C 4eCMoma Mex-
gy 6 u 20% 6 3aBucumocm om meyxecmma U (3-6).
Mpe3 eoguHume ce HampynBam gaHHu, ve ocBeH u3a-
BeHume copmu Ha PA, ce omkpuBam Aeku u gopu
CYOKAUHUYHU (hopmu, 0COBEHO cpeg HOPMO MeH3uB-
HU nayueHmu, npu Koumo He ce HabaogaBam kaacu-
yeckume u3abu Ha PA.

INpu me3u cayyau ce ycmaHoBaBa nomucHama PRA
npu HopmaaHomo HuBo Ha aagocmepoHa, Koemo
e HecbomBemHo Bucoko cnpamo HUBoMoO Ha peHu-
Ha u HampueBua cmamyc. HezaBucumo gaau cmaBa
Bbnpoc 3a kaacuyeckama popma Ha PA uau 3a gpye
Bug aBmoHomHa aagocmepoHoBa cekpeuua € homuc-
Hama PRA, ce npoaBaBam 2eHomHUMeE U HE2EHOMHU
edpekmu Ha angocmepoHa B8 pazauuHa cmeneH (7).
AaHcupa ce xunome3ama, ye cbwecmBybBa wupok
cnekmbp (KOHMuUHYym) Ha peHun-He3zaBucum (aBmo-
HOMEH) argocmepoHu3zbm ¢ Bb3MOXKHOCM 3a namo-
AO2UYMHO akmuBupaHe Ha MUHEepaAoKopmMuKougHuA
peuenmop (mineralocorticoid receptor, MCR). ToBa
Bogu go noBuweH puck om xunepmoHua gopu 6 Hop-
momeH3uBHama nonyaauus (8,9).

PA ce omkpuBa npu nayueHmu ¢ HagbbbpeueH
ageHom, egHocmpanHa uau gBycmpanHa Hagb6bopeu-
Ha xunepnaa3us, 8 pegku cayvau npu HagbbOpeueH
KapUUHOM UAU NpU chamuAaHu cpopmu Ha PA (10). Mop-
dorozuueH cybcmpam Ha aBmoHomHua argocme-
poHU3bBM Mo2am ga 6bgam u abHOPMHU KAEMbBYHU
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cmpynBaHug, aagocmepoH Nnpogyuupawu KAemwbu-
HU kAbcmepu (aldosterone producing cells cluster,
APCCs) 6 aHamomu4HO HOpMaAHU HagObOpeUHU XKAe-
3U, 32 KOUMO Ce Npuema, Ye CbWo npogyuupam as-
gocmepoH (11).

AuazHocmuyHu mecmoBe, gokasBawu
aBmoHomMHa angocmepoHoBa cekpeuud

Cnopeg npenopbkume Ha EBponelckomo gpy-
»>kecmBo no eHgokpuHoaozug, (12) HacoueHo mbpce-
He Ha PA e Heobxogumo B8 caegHume cayyau:

1. TpadHo noBuweHo apmepuaiHO HaAs2aHe
(blood pressure, BP) Hag 150/100 mmHg.

2. XunepmoHus (BP>140/90 mmHg), pe3ucmeHm-
Ha Ha mpu KoHBeHyuOHaAHU aHmMuxunepmeH3uBHu
AekapcmBa  (BkAtouumeAHO guypemuk), UAU  KOH-
mpoAupaHa apmepuaAHa xunepmonHua (BP<140/90
mmHg) Ha oHa Ha yemupu aHmuxunepmeH3zuBHu
AekapcmBa.

3. XunepmoHua CbC cNoHMaHHa uAu npegu3Buka-
Ha om guypemuuu Xunokaiemus.

4. XunepmoHua u HagbbbpevueH UHUUgEHMAAOM.

5. XunepmoHua U CbHHa anHeA.

6. XunepmoHua U pamuAHa aHamHe3a 3a paHo
HacmbNuAa XUNEPMOHUA UAU MO3bYHO-CbgoB uHUU-
geHm B maaga Bv3pacm (<40 2oguHu).

7. Bcuuku xunepmoHuyu, Koumo ca pOgHUHU oM
nbpBa cmeneH Ha nauueHmu c A,

CkpuHuHz06 memog, koumo ce u3znoa3Ba npe3
nocAegHUMe gecemuAemus, € CbOMHOWeHUemo aA-
gocmepon/perut (aldosterone/renin ratio, ARR)

pa3auku B naazmeHume HuBa Ha aagocmepoHa u pe-
HuHa, pecnekmuBHo B cbomHoweHuemo argocme-
POH/peHUH. [TAagmeHama KOHUeHMpPayua Ha argocme-
poH (plasma aldosterone concentration, PAC) mox<e ga
6bge noBauaHa om MHO20 Pakmopu: NO3UUUA Ha Ma-
Aomo, cmpec (ocBoborkgaBaHe Ha cmpecoBua agpe-
HOoKOopmuKkomponeH xopmoH (adrenocorticotropic
hormone, ACTH), kolmo cmumyAupa aArgocmepoHo-
Bama cexkpeuun), aHmuxunepmeH3uBHU MeguKameH-
mu, cepymHa KoHUeHmpauua Ha Kaaul, nepuog om
geHoHowuemo. NMogobHo Ha argocmepoHa, MHOXe-
cmBo cpakmopu Bauaam u Bvbpxy HuBama Ha peHuHa:
npuem Ha CoA, ekcmpaueayrapeH obem, Bv3pacm, 6b-
OpeuHo yBpexxgaHe, ynompeba Ha AekapcmBa, haza
Ha meHCcmpyaAeH UukbA. 1o mazu npuvuHa Hakou
aBmopu npenopbuBam cbomHoweHuemo argocme-
pOH/peHUH ga ce onpegeau gBykpamHo npegu ga ce
npemuHe KkbM nomBbpgumeaHu mecmoBe (15-18). Ha
Tabauya 1 ca npegcmaBeru ycaroBuama 3a makcuman-
HO MOYHO onpegeaaHe Ha ARR.

Ko2amo ce ycmanoBam egHoBpemenHo noBuwe-
HU aangocmepoH u ARR, e Heobxogumo ga ce npoBege
nomBupgumeaeH mecm (12). Auckymupam ce pas-
AUYHU npaz2oBu cMoUHOCMU Ha CbOMHOWEHUEMO aA-
gocmepoH,/peHuH, 0cHOBHO nopagu 20Aemume UHgU-
BugyaaHu pazauxku 8 HuBama Ha PRA (16,19). Hakou
aBmopu cuumam, ye e Heobxogumo BbBexkgaHemo
Ha npaz Ha aangocmepoHa >416 pmol/L (15 ng/dL), 3a
ga ce cBege go muHUMYM puckbm om garwuBo no-
AOXKUMEAHU pe3yamamu. Apyau npuiazam MUHUMAA-
Ha 6a3aaHa PAC om 170 pmol/L (6 ng/dL), nog koamo
noBuweHo ARR He e ¢ guazHocmuyHa meskecm (20).

Tabauya 1. YcnoBus 3a mouHo onpegeaste Ha ARR (no 18).

Bpeme Ha npoBexgaHe CympuH, npegu 3akycka

MoAoxxeHue Ha maAomo Cegaw,o uAu noAycegaw,o

Kaauu Xunokaremuama mpabBa ga e komneHcupara (K+ okoao 4 MMOA/A)

AekapcmBa Bcuuku aekapcmBa, noBauaBawu RAAS (ACE-uHxubumopu, capmanu,
mua3zugHu u 6pumkoBu guypemuuu) ga ce npeycmaHoBam 3a noHe
2 cegmuuy, @ MCR aHmazoHucmu (ChupOHOAAKMOH, eNAePEHOH)
3a 4 cegmuuu.

Auema be3 oeparuuenua 6 HampueBua npuem.

(12,13). Tot e BbBegeH npe3 1981 2. om Hiramatsu u
cbmp. ¢ ugeama ga ce noBuwu omkpuBaemocmma Ha
6oAHU ¢ PA kamo ce uznoa3zBa xapakmepHama xop-
MOHaAHa gucouuauus - Bucoko HuBo Ha naazmeHuA
argocmepoH npu Hucko HuBo Ha peruHa (14). MNpu
20AAMa Yacm om nauueHmume, uzcaegBaru 6 Haco-
ka PA ce ycmanoBaBam 3Hauumearu uHguBugyaaHu

B mo3u cayyal cowecmByBa puck om nponycka-
He Ha Aekume hopmu Ha aBmoHomHa aagocmepoHoBa
cekpeuua. Yozamp u comp. cbobwabam, ve 24% om
uzcaegBanama nonyaauua ¢ PA ca umaau noHe egHo
ARR<20 ng/dL/ng/ml/h u 49% ca umaau noHe egHa
PAC<416 pmol/L (21). Tanabe u comp. cvobwaBam,
ye camo 37% om nauyueHmume ¢ PA omzoBapam Ha

Endocrinologia vol. XXIX Ne1/2024
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TabAuya 2. epopanto obpemenaBare ¢ Hampuid.

Kak ce npoBexga?

ypuHama.

% 3a 3 gHu ce yBeauuaBa npuembm cu Ha Hampul go >200 mmol
(~6 g)/, nomBbpgeHo upe3 24-yacoBo cbgbprkaHue Ha Hampul B

Kak6o ce uzcregBa?

« AagocmepoH 8 24-yacoBa ypuHa (om cympuHma Ha geH 3 go
cympuHma Ha geH 4).

Kak ce uHmepnpemupa?

< PA e manko Bepoamet, ako argocmepoHbm 8 ypuHama e <10 pg/24 h
(28 nmol/d) npu aunca Ha 6606peuHo 3ab60r98aHe.

< MoBuweHama ekckpeuua Ha arxgocmepoH 6 ypuHama >12 ug/24 h
(>33 nmol/d) npaBu PA mHo20 BepoamHa guazHo3a.

Hegocmamubuyu:

% CvbupaHemo Ha 24-yacoBa ypuHa moxke ga e HeygobHo.
% B HAakou cAyuau uma HegocmambuHa HageXXgHOCm Ha
AabopamopHume memogu.

He mpa66a ga ce
npoBexxga npu
nayueHmu c:

+ Te>kka HEKOHMPOAUpPaHa XunepmoHus.
+ bbbpeuHa HegocmamwbyHOCM.

« CobpgeyHa apummus.

+ Texxka xunokaaemus.

TabAuya 3. 111py3uonHo obpemeraBate ¢ Hampui.

Kak ce npoBexga?

Ha 4 yaca.

< lMayuenmbm mpatBa ga e B rexkawo noroxeHue 1 uac npegu mecma
(cbwecmByBa u mogudpuyupaH Nogxog, Npu KOUMO nNauueHmume
ocmaBam 6 cegawo noroxkeHue 30 muH. npegu u no Bpeme Ha mecma).

< BauBam ce 2 aumpa 0,9% cpuzuorozudeH pazmBop B npogbaxkeHue

« MoHumopupam ce apmepuasHO HaAfzaHe U CbpgeyHa yecmoma.

Kak6o ce uzcregBa?

« KpbBHu npobu 3a peHuH, aAgoCMeEPOH, KOPMU3O0A U NAA3MEH Kaaul ce
B3emam Ha 0 muHyma u Ha 4-mu vac.

Kak ce unmepnpemupa?

% INaazmeHu HuBa Ha arngocmepoH caeg uHdgy3uama <5 ng/dL (140 pmol/L)
npaBam guaeHozama PA maako BepoamHa.

< HuBa >10 ng/dL (280 nmol/L) ca npu3Hak 3a mHo20 BepoamHa PA.

< CmouHocmume mexxkgy 5 u 10 ng/dL ca HeonpegeaeHu.

Hegocmamubuyu:

% Puck om BaowaBaHe Ha apmepuasHama xunepmoHus.

He mpa66a ga
ce npoBexga
npu nayueHmu c:

+ Te>kka HEKOHMPOAUpPaHa XunepmoHus.
% bvbpeuHa HegocmamubyHOCM.

+ CobpgeuHa apummus.

% Texxka xunokaaemus.

onpegeaeHuemo Ha aBmopume 3a PA: PAC >15 ng/
dL (416 pmol/L), PRA <0,5 ng/mL/uyac u ARR >35 ng/
dL (22). Cnopeg npenopbkume Ha EBponelckomo
gpy>xecmBo N0 eHgOKPUHOAO2UA, NPU CbOMHOWeHUe
argocmepoH/peHuH Hag obwonpuemume npazoBu
HuBa ( >30 ng/dL/ng/mL/h uau >750 pmol/L/ng/mL/h)
ce Haaaea uzBobpwBaHemo Ha noHe equH Bmopoema
neH mecm 3a nomBubpkgaBaHe uau omxBobpasHe Ha
guazHo3zama PA (12).

MexxgyHapogHume npenopbku nocouBam wemu-
pu ocHoBHU nomBbpgumernu mecma, Kamo He ce no-
couBa npegumcmBo Ha HUKOU om max. BaxkHo e npegu
npoBexxgaHemo cepymHomo HUBo Ha kaaua ga Obge 6
pedepeHmHu 2paHuyu (0koAo 4 mmoa/A). Ha Tabauyu
2-5 ca npegcmaBeru nogpobHo Bugbm Ha nomBbpgu-
meAHume mecmoBeme, HauuHbM Ha npoBexkgaHemo
UM, UHMepNpemauuama Ha peyamamume, 63MO>KHU-
me Hegocmambuu U HexxeAaHu peakuuu (12).

EHngokpuHonoeausi Tom XXIX N21/2024



Ao momeHma He e ymBbpgeH ,3AameH cma-
gapm” cpeg nomBbupgumeaHume mecmoBe 3a PA.

NoBeyemo npoyuBaHua oueHaBam edexkmub-
HOCMMa um pempocnekmuBHO Npu OMHOCUMEAHO
MaAka cepua om nauueHmu, uzbpaHu ¢ Bucoka Bepo-
amHocm 3a PA. lNpuema ce, ye mecmoBeme ca B3a-
UMHO 3ameHaemu. [Mpu uzbopa Ha nomBbpgumeneH
mecm e BaxkHo ga ce npegBugu puckbm om Bao-
wabaHe Ha apmepuaArHama xunepmoHus, Koemo e

Tabauya 4. Cynpecuoter mecm ¢ (PAYgPOKOPMU3OH.

Bb3moxxHO npu coreBo obpemenaBaHe - per os uau
UHY3UOoHHO. Hegocmambkbm Ha pAygpoKopmu3o-
AoBua mecm e uzuckBaHemo Ha 4-gHeBeH 6oaHuUYeH
npecmol U puck om HEemo4YHOCM NPU U3NbAHEHUE-
mo My. B kAuHuuHama npakmuka, ocobeHo npu no-
nyAauuoHHu npoy4yBaHug, ce npegnoyuma mecmbm
C KanmonpuA Nopagu AECHOMO U3NbAHEHUE, MAaAKUA
puCk Om HeXkeAaHu AekapcmBeHu peakuyuu U Hucka-
ma ueHa (23,24).

Kak ce npoBexga?

% lMepopanreH npuem Ha 0,1 m2 pAaygpokopmu3oH Ha Bceku 6 yaca 6
npogbAXKeHUe Ha 4 gHu.
< lNpuem Ha NaCl, gocmambueH 3a noggbpykaHe Ha CKOpoCcm Ha

omgeaaHe Ha Hampul 6 ypuHama om noHe 3 mmol/kg.

Kak6o ce uzcregBa? < Ha 4“* geH naazmeHuam aagocmepoH u PRA ce usmepBam 6 10 vyaca
CympuHmMa, Ko2amo navueHmbvm e B8 cegawo NOAOXKEHUE, a NAA3MEHU-

am kopmu3oa ce usmepBa 8 7 u 10 yaca cympuHma.

Kak ce unmepnpemupa? “ lMaazmeH aagocmepoH >6 ng/dL (170 nmol/L) Ha geH 4 6 10 cympuHma
nomBuprkgaBa PA, ako PRA e <1 ng/mL/h u nnazmeHama koHueHmMpa-
UuA Ha KOPMU30A € NO-HUCKa oM cmolHocmma, hoayyeHa 6 7 yaca

cympuHma (3a ga ce uzkaouu cmumyaupaw,o 8auaHue om ACTH).

Hegocmamuvuyu: < Tecmbm ce npoBexxga B 6oAHUYHA cpega u u3uckBa HAKOAKO gHuU.

Mpegumcme6Ba: < Cmama ce, ye e Hau-yyBcmBumeaeH 3a nomBuprkgaBaHe Ha PA.
% Mo3BoanBa ga ce kKoHMpoAUpam nomeHuuasHo obbpkBawume

epekmu Ha kaaua u ACTH (upe3 kopmu3on).

Tabauya 5. Kanmonpuro8 mecm

Kak ce npoBexga? % lMepopaaeH npuem Ha 50 mg Kanmonpua caeg nokou noxe 1 vac 6

cegawo NnoAo>KeHue.

Kak6o ce uzcregBa? « PRA u arngocmepoH u3xogHo u Ha 90™ muHyma caeg npuema Ha
Kanmonpua.

% Cegawo NOAOXKEHUE Ha hauueHma npe3 uaromo Bpeme Ha mecma.

Kak ce unmepnpemupa? % MNrazmeHuam aagocmepoH obukHoBeHo ce nomucka B xoga Ha mecma
c noBeye om 30%. Npu nauueHmu ¢ PA mod ocmaBa noBuweH, a PRA
€ nomucHama.

% Moe2am ga ce HabAatogaBam pa3zauku mexxgy nauueHmume ¢ APA u
me3u C uguonamuyeH aAgoCmepoHU3bM, MbU KAMO NOHAKO2a Ce
HabAlogaBa uzBecmHo noHukeHue Ha HuBama Ha aagocmepoHa npu

uguonamuyeH aAgoOCMeEPOHU3bM.

Hegocmamuwuyu: < Bb3moxkHU ca dparwuBo- ompuuameaHu peyamamu.

Mpegumcme6Ba: < AeceH 3a npoBexgaHe.
< AocmbneH.

+ be3onaceH.
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M3cnegBaHe Ha angocmepoH B ypuHa

M3caegBanemo Ha aagocmepoH B ypuHa e yacm
om mecma ¢ nepoparHo HampueBo obpemenaBane.
MNepoparHomo obpemeHaBare ¢ Hampul e nomBbp-
gumeAeH mecm, ueAaw, Hampuuype3a om noHe 180
- 200 mmol 3a 24 vaca. ToBa e uHgupekmeH mapkep
3a noBuwen unmpaBackyaapHua obem. [Mpu guzuo-
AO2uYHU ycaoBua ce nomucka HUBoMoO Ha peHuHa u
cbomBemHo Ha moBa arngocmepoHoBama cekpeuus
HamaraBa. Auncama Ha nomuckaHe Ha HuBomo Ha aa-
gocmepoHa npegnoAaza aBmoHoMHa aagocmepoHo-
Ba npogykuusa (22, 25-28).

Brown u cemp. npoBeskgam npoyuBaHe ¢ 1015
gywu - 289 HopmomeH3uBHu, 115 ¢ apmepupaaHa
xunepmoHua | cmagud, 203 ¢ apmepuasHa xunep-
moHusa |l cmaguu u 408 ¢ pe3ucmeHmHa Xunepmo-
Hua (29-30). Ha Bcuuku ysacmHuuu ce npuaaza guema
¢ Bucoko cbgbprkaHue Ha Hampul U cmaHgapmusu-
paH kaaueB npuem 3a nepuog om 5 go 7 gHu npe-
gu 24-yacoBomo cbbupaHe Ha ypuHa 3a uzcaegBaHe
Ha aagocmepoH u eaekmpoaumu. YcaHoBaBa ce, ve
no-Bucokomo HuBo Ha arxgocmepoH B ypuHama onpe-
geaa no-Bucoko apmepuarHo HaaszaHe, cAegoBamen-
HO U NO-MEXKUA XOg Ha apmepuasHama xunepmous.
CpegHume HuBa Ha angocmepona 8 ypuHama npu
HopMmomeH3uBHu ca 6,5 ug/24 u. (5,2-7,7); npu xunep-
MOHUUU C apmepuaAHa xunepmoHua | cmaguu - 7,3
pg/24 u. (5,6-8,9); npu xunepmoHuuu c Il cmagud -
9,5 pg/24 u. (8,2-10,8), a npu pezucmeHmHa xunep-
moHua - 14,6 pg/24 u. (12,9-16,2) (30). Ha Tabauua
6 e noka3zaHo paznpocmpaHeHUemo Ha aAgocmepo-
HU3Ma Cpeg NaUUEHMU C HOPMAAHO apmepPUaAHO Ha-
Af2aHe u cpeg makuBa ¢ apmepuaiHa XunopmoHus.
CmaBa acHo, 4ye npugbp)kaHemo Kbm KAacudeckus
guazHoCcmuyeH npaz Ha arngocmepoH 6 ypuHama om
12 ug/24 yaca moxe ga goBege go Hepazno3zHaBaHe
Ha no-rekume opmu PA. VimeHHo uznoazBaHemo
Ha KOHKpEMHU HOPMU Ha aAgoCmepoHa, pa3geAauiu
ceKpeuuama Ha ,HopmaAHa“, ,Hucka” uau ,Bucoka”,
MOXe ga OepaHu4u ugeHmudpuuupaHemo camo go
Hal-mexxkume ¢opmu Ha PA (31). Topagu moBa,
cmpemexxbm e ga ce npuemam pa3wupeHu guazHoC-
muuHu npaz2oBe u ga ce noBuwu omkpuBaemocmma
Ha aBmoromHama aargocmepoHoBa cekpeuua gopu
u cpeg nonyaauyuama Hopmomouuu. [lo-Bucokume
HuBa Ha angocmepoH B KoOHmMekcma Ha nomucHam
peHuH ca cBbp3aHu ¢ no-Bucok puck om 6bgew,o Bb3-
HukBaHe Ha xunepmoHusa (32-33).

AonbAHUMEAHU gudeHOCMU4HU mecmoBe

U3cregBane Ha cmepougen npoghua upe3 LC-MS.
HaBauzanemo Ha HoBu mecmoBe ueau onmumu-

3upaHe Ha guazHOCMUYHUA NOgX0g, koemo 6uno3Bo-

AUAO paHHa guazHo3a, Map2emHo AevdeHue, mpadHo

usaekyBane u HamaraBaHe Ha cbpgeuHo-cbgoBume
ycaoxkHeHus. [pe3 nocaegHume 2oguHu BHumaHue-
mo ce HacouBa Kbm mac-cnekmpomempua (MS)-6a-
3upaHu MemMogu 3a onpegeAaHe Ha cmepougeH npo-
¢pua. TeHgeHuuama e me3zu memogu Bce noBeue ga ce
Harazam 6 npakmukama u om Hadaaomo Ha 2015 2.
HAKOU aBmopumemHu eHgOKPUHOAO2UYHU ChucaHua
Bb3npuemam pagukareH nogxog - 3a nybaukyBaHe
ce npuemam cmamuu, 8 Koumo cmepougHuamM aHa-
AU3 3agbAKUMeAHO e u3zBopuwer no MS memog (34).

MS e Hal-cbBpemeHHuam memog, yuumo oc-
HOBHU npuHuunu ce Ga3upam Ha pazmeHmMupaHe
Ha uzmepBaHume moaekyau, pazgeasHe u umepBaHe
Ha OMHOWEeHUEMO Maca/meaA0 Ha KOMNOHEHMuUMe.
MNpu kombuHupaHe ¢ me4yHa xpomamoepacpus (liquid
chromatography; LC), LC-MS ¢pyHKuuoHupa kamo yHu-
KaAeH mexaHu3bm, npegocmabaw, uHopmauua 3a
cmpykmypama u cbcmaBa Ha cveguHeHuama (35).
INpegumcmBo Ha memoga e, ye Hapeg C aAgocmepoHa
mo2am egHoBpemeHHO ga ce onpegeasm ocHoBHume
XOPMOHU U memaboAumu Ha HagbbbpeuHama cmepo-
ugozeHe3a. ToBa gaBa gonvAaHUumMeAHO npegumcmBo
ga ce omkpuBam HoBu 3aBucumocmu ¢ ocobeHo KAU-
HUYHO 3HauyeHue (35,36). ThaBHuam Hegocmambk Ha
LC-MS e Bucokama ugHa, koamo obaue ce KOMNeH-
cupa npu egHoBpemeHHO onpegeaaHe Ha HAKOAKO
aHaauma. YcmanoBeHo e, ue 6 namozeHe3zama Ha PA
U cybKAUHUYHUA XUunepkopmMu3oAu3bM ydacmBam
pa3AUYHU CMEpPOUgHU XOPMOHU, Kamo KAUHUYHOMO
3HaueHue Ha HAKOU Oom max He e gokpal U3ACHEHO.
OcHoBHO 3HauyeHue 3a mexHua aHaAu3 uma onpege-
AaHemo Ha 10-KomnoHeHmMeH cmepougeH NPoUA
ype3 uznoa3zBavemo Ha LC-MS (36). OmkpuBanemo
Ha egHoBpemeHHa Kopmu3zoroBa u argocmepoHoBa
cBpbxcekpeuuas npegu3zBukBa 20AAM KAUHUYEH UH-
mepec. NpoyuBarHemo Ha Lu Tang u cbmp. nokasa,
ye nauueHmume C KO-CeKpeuus Ha aagoCmepoH U
Kopmu3oA umam no-Bucok puck om CbpgeuyHo-Cbgo-
Bu ycaroxHeHus, BbeaexugpamHu HapyweHua u oc-
meonopo3a B cpaBHeHue ¢ nauuenmume ¢ PA (37).
CopgeuHo-cbgoBu cbbumua ca HacmbnuAu npu 50%
om nauueHmume c Ko-cekpeuua cnpamo 16,07% om
navuueHmume ¢ PA. MiHcyamu ca peaucmpupaHu npu
35,36% om nauueHmume c Ko-cekpeuun 8 cpaBHeHue
¢ 10,46% om nauueHmume c PA. ABeme 2pynu ce paz-
AudaBam Ccu2HUPUKAHMHO U NO Yecmomama Ha npeg-
CbPgHO MbXKgeHe, UH(PapKM Ha MUOKapga, CbpgeyHa
HegocmambYyHOCM U KOpOHapHa amepockaepo3a (37).

Aekcamemazon-kanmonpua-6arcapman mecm
AekcamemazoH-kanmonpua-8aacapman mecm
(dexamethasone-captopril-valsartan test, DCVT) moxe
ga cAYKU egHOBpemeHHO Kamo CKpuHUH206 u guae-
HocmuyeH mecm. Tol e 6bp3, HagexXgeH U AeceH 3a
U3NbAHEHUE, KOemo onpegeAa U ycnewHomo my Ha-
BauzaHe 6 kKAuHUYHamMa npakmuka. Lleau ce chapmako-
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Tabauya 6. Cnopeg BP PeHuH-He3aBucum
argocmepoHu3zbm (6 %)
PasnpocmpaHeHue Ha aagocmepoHu3ma
cpeg HopmomeH3uBHU U XunepmoHuUUU. HopmomeH3uBHu 11,3
(BP nog 130/80 mmHg)
C apmepuaAHa xunepmonusa | cmaguu | 15,7
(BP 130-139/80-89 mmHg)
C apmepuaaHa xunepmonus Il cmaguu | 21,6
(BP >140/90mmHg)
C pe3ucmeHmHa xunepmoHus 22,0

AO2u4YHa bAokaga egHoBpemeHHo Ha gBama ocHOBHU
(PU3UOAORUYHU CMUMyAamopu Ha aagocmepoHoBa
cekpeuun - aHzuomeH3uH Il u ACTH, ¢ koemo ce no-
cmuea No-CUAHO nomuckaHe Ha HUBomo Ha arngocme-
poHa B8 cpaBHeHue ¢ gpyau cynpecuoHHu mecmoBe.

Mpu 3gpabu Auua mecmbm Bogu go nomuckaHe
Ha argocmepoHoBama npogykyusa u noBuwabane Ha
peHuHoBama. Mpu PA He ce nocmuza nomuckaHe Ha
cekpeuusma Ha argocmepoH. Tecmbvm ce npoBexxkga
Kamo B noAyHow, ce npuemam 2 m2 gekcamemasoH,
50 m2 kanmonpua u 320 m2 Baacapman, a Ha CympuH-
ma owge 50 me kanmonpuaA. CympuHma ce B63emam
kKpbBHU Npobu 3a onpegeAaHe Ha aAgoCMeEpPOH U
peHuH. [MpazoBu cmolHoCcmu 3a naazmeHa aagoc-
mepoHoBa koHueHmpauua ce npuemam 3 ng/dl (85
pmol/l), a 3a ARR - 0,32 ng/dL/pU/mL (9 pmol/IU)).
Tecmbvm e ¢ yyBcmBumeanocm 98% u cneuudpuu-
Hocm 100%, ako ce B3emam u gBama kpumepus nog
BHumaHue (38). VimeHHo ¢ mo3u mecm Voulgaris u
cbmp. gokazBam PA npu 80 om 265 xunepmoHuuu
(30%). Cuuma ce, ye DCVT omkpuBa u no-aekume
popmu Ha PA (39).

AudepeHuuanHa guazHo3a mexkgy egHOCMpaH-
Hume u gBycmparHHume popmu Ha PA

KomniomwspHa momoepagpua

Caeg nomBbprkgaBate Ha guazHo3ama ce npe-
muHaBa kbm onpegeaaHe Ha nogmuna. ToBa e om
BaxkHo 3HaYeHue, MbU Kamo AeyeHuemo Ha gBeme
ocHoBHU popmu - gBycmpanHa HagbbOpeuHa xunep-
naa3ua (bilateral adrenal hyperplasia, BAH) u aagoc-
mepoH-npogyuupawu ageHomu (APA) e pazaudHo.
MogmunoBama kaacudpukauua ce onpegeaa C no-
mouwima Ha KomnioombpHa momozpacpua (computed
tomography, CT) u kamemepu3auua Ha Hag6b6peu-
Hume BeHu (adrenal vein sampling, AVS) (40).

IMpenopbuBa ce Bcuuku nauueHmu ¢ PA ga npo-
Begam komnilombpHa momozpadua npegu kKameme-
pu3auus, 3a ga ce ymouHu HagbbbpeuHama Haxogka
(ageHoMm, xunepnaa3zus, HopmaaHa HagObOpeyuHa xae-
3a) U ga ce uzkAlouam aHamomuyHu Bapuememu npu

caegBawa AVS u eBenmuyaaHa agpeHarekmomua (12).
KomniombpHama momoepacpua e HeuHBazuBeH me-
mMog C 20AaMa pazgeaumeaHa cnocobHocm, Bucoka
yyBecmBumeaHocm (okoao 80-85%) u cneuuguyHOCM
(okoao 70-75%). TpabBa ga ce ombeaeku, ue mazHuUM-
HO-pe3oHaHcHama momozpadgua (magnetic resonance
tomography, MRT) Hama gokazaHu npegumcmBa npeg
CT (41,42). APA ce npegcmaBam kamo maAku xuno-
geHcHu Bb3Au ¢ pazmep obukHoBeHo <2 cm. [Mpu
BAH HagbbbpeuHume »ae3u moxke ga ca C HOpMaAHU
pa3mepu, ¢ gudy3zHa UAU C HOgyAapHa xunepnaasus.
HagbbbpeuHume kapuyuHomu, npogyuupawu argocme-
poH, obuualiHO ca ¢ pazmepu >4 cm u umam nogo-
3pumeaeH ¢peHomun (nAbmHocm Hag 10 HU, noau-
UUKAUYHU O4epmaHun, xemepoz2eHHa cmpykmypa
Ha HamuBeH ckeHep, HEXOMO2EHHO, NPEJUMHO Nnepu-
depHo ycuaBaHe caeg KOHMpPACM, 30HU Ha HEKPO3U,
kpbBouzauBu u kaauudpukamu, peaamuBHo ommu-
Bave Ha koHmpacma (relative wash-out, RPW) nog
40%) (43). Toremu gobpokavecmBeHu egHOCMpaHHU
obpaszyBaHua moz2am ga npegcmaBaaBam ageHom,
cekpemupaw, aAgocmepoH u Kopmu3oA. Pazeparuua-
Baremo Ha APA om BAH moxe ga e gocma mpyg-
Ho. Ko2zamo APA e ¢ MH0O20 MaAKu pa3mepu U/uAu e
HaAuue HogyAapHa XxunepnaAa3zua Ha HagbbOpeuHume
»KAe3U, AeCHO moxKe ga 6bge nponycHam (44). OcBeH
moBa CT He moxke ga pa3Auyu (pyHKUUOHUpaWU om
HegUHKUUOHUpawu ageHomu. Hecekpemupawume
HagbbOpeuHu ageHomu ca yecmu ¢ HanpegBaHe Ha
Bv3pacmma (>35 2oguHu) u ca Hepazaudumu om APA
(45). CowecmByBa puck npu yacm om GoAHUMeE ga
ce npoBege HeHY>KHa agpeHaAeKmMOoMUA UAU N'bK gpy-
2a yacm ga 6bgam noepewHo nponycHamu.

Kamemepu3zayua Ha HagbvbpeyHume GeHu

3a ga ce npeogoream oepaHuyeHuama Ha CT u ga
ce onpegeAau moyHo nogmuna Ha PA e Heobxogumo
npoBeskgaHemo Ha AVS. AVS e ,3rnameH cmaHgapm”
3a pa3epaHuyaBaHe Ha egHocmpaHHo om gBycmpakn-
HO 3acazaHe Ha HagbbOpeuHume XAe3u Npu nauuex-
mu ¢ PA. YyBcmBumeaHocmma u cneuuduyHocmma
Ha AVS (cbomBemnHo 95 u 100%) 3a omkpuBaHe Ha

Endocrinologia vol. XXIX Ne1/2024



Kamenova, Teodora K. et al

egHocmparHa cBpbxcekpeuyus Ha aagocmepoH ca
no-Bucoku om me3u Ha CT (46-48).
Kamemepu3zayuama e mexHU4ecku CAOXKHa, CKb-
na u Hegobpe cmaHgapmusupaHa uHBazuBHa npoue-
gypa. HuBama Ha ycneBaemocm mexgy pazaudHume
ueHmpoBe Bapupam, kamo B8 cneuuaAu3zupaHume 3a
masu npouegypa gocmuzam 90% (49,50). Bb3mox-
HUMe ycaoxkHeHua npu npoBexkgaHemo Ha AVS ca
xemamom B uHeBuHaaHama obaacm, HagbvLOpeueH
kpbBou3auB, gucekuua Ha HagbbOpeuHama BeHa,
mpombemboauzbm. Te ca ¢ yecmoma egBa OKOAO
2% 6 onumHume uenmpobBe (47,51). Aocmbnbm 3a
u3BupwbBaHe Ha kamemepuzauuama ce ocCbwecm-
BaBa nepkymanHo npe3 pemopasHama BeHa. B3ema
ce kpbB om gBeme HagbbbpeuHu BeHu u nepudep-
Ha BeHa (kybumaaHa UAU UAUAuYHA) 3a OonpegeAaHe
Ha KOHUEHMpauuume Ha aAgoCmMepPOH U KOPMU3O0A.
AacHama Hagb6bbpeuHa BeHa moxe ga 6bge ocobeHo
mpygHa 3a kKamemepu3upaHe, 3aWOMo e No-Kbca U
HaBAuza 8 goaHama kyxa BeHa nog ocmbp baba (52).
CowecmByBa npomokoa, npu kolimo ce yBeauvaBa
yyBcmBumeaHocmma Ha memoga upe3 6oAYycHa uAu
NPOgbAXKUMEAHA UH(Y3UA Ha KOCUHMPONUH (CuH-
memuveH ACTH) no Bpeme Ha kamemepu3auyuama.
MpegumcmBama ca: muHumu3upaHe Ha KoarebaHuama
B cekpeuusma Ha aagocmepoHa, npegu3zBukaHu om
cmpeca; noBuwabBaHe Ha 2pagueHma Ha KOpMu30Aa
om HagbbbpeuHama BeHa Kbm goaHama npa3Ha Bexa
Kamo no mo3u HayuH ce nomBbp>kgaBa ycnewHomo-
B3emaHe Ha npobu; nocmueza ce U MakCUMaAHO cmu-

MyAupaHa cekpeuua Ha arngocmepoH om APA (53). 3a-
nomBbprkgaBaHe Ha ycnewHa kamemepu3auua (KOH-
mpoa Ha memoga) ce u3noa3Ba cbomHoweHuemo
MEXQgy KOHUEHmMpauyuume Ha KOpmu3oA om Hagbb-
bpeuHume BeHu u nepupepHume BeHu. CoomHowe-
Huemo kopmu3oa B HagbbbpeuHama/nepuepHama
Bera obukHoBeHO e noBeue om 5:1 ¢ npomokoaa 3a
NPOgbAXKUMEAHA UH(PY3UA Ha KOCUHMPONUH u noBeye
om 2:1 6e3 uznoa3Bare Ha kKocuHmponuH. MiHgekcbm
Ha Aamepaauzauus (lateralization index, LI) npegcma-
BAaBa noBuweHo Hag 2-5 NbmMu CbOMHOWEHUE aA-
gocmepoH/KOpMU30A OM goMuHaHmMHama cmpaHa
CNpAmMo  KOHMpaAamepaaHama  (HegoMUHaHmMHa).
Haauuuemo Ha epagueHm noka3Ba, ue popmama Ha
nbpBuueH arngocmepoHu3zbm e APA u kamo mepa-
neBmuueH nogxog ce npenopbuBa XxupypeudHo Ae-
yeHue (53-56).

TpabBa ga ce o6bpHe BHumaHue Ha moBa, ye
AVS onpegeaa camo cmpaHama Ha argocmepoHoBa
xunepcekpeuus u ye B pamkume Ha HogyAapHa Xu-
nepnaazua Had-2oremuam Hogya/ ageHom He BuHazu
e omzoBopeH 3a aBmoHomMHama npogykuua Ha aAgoc-
mepoH. M3kAaoueHue npaBam cayuaume, npu Koumo
e npoBegeHa cynepceaekmuBHa kamemepu3zauua. Ha
Tabauua 7 e nokazaHa uHmMepnpemauua Ha pe3yama-
mume caeg npoBegeHa kamemepu3auua Ha Hagb6bO-
peuHume BeHu (56).

AVS He ce uzuckBa npegu onepauuama, K02amo
ca uznbAHeHU caegHume ycaoBus:

1) Bb3pacmma Ha nayueHma e <35 20guHu;

Tabauya 7. V'vmepnpemauua Ha pe3yamamume caeg AVS ¢ u 6e3 KOCUHMPONUH.

AVS - cmbnku

AVS ¢ KocuHmponuH

AVS 6€e3 KOCUHMpPONUH

1. YcnewHa kamemepu3zayua
Ha HagOwbOpeuHume Benu.

e Hag 5:1.

CvoomHoweHuemo KOpmu3oA om
HagbbbpeuHume BeHu Kbm
Kopmu3oa 8 nepudgepHa KpbB

CbomHoweHuUemMo Kopmu3oA om
HagbbOpeuHume BeHu Kbm KOpmu-
30A B nepugpepHa kpbB e Hag 2:1.

2. Kopekyua Ha guayyuama,
npegu36BukaHa om goAHama
guadppazcmanHa Bena
(v. phrenica inferior)

Pazgeana ce koHueHmpauuama Ha
argocmepoH Ha cbomBemHama
KOHUgeHMpauua Ha KOPMU3O0A.

Pa3gean ce koHUeHMpauuama Ha
argocmepoH Ha cbomBemHama
KOHUEHMpauua Ha KOPMU3O0A.

3. Onpegeaane Ha LI.

CvomHoweHuemo arngocmepoH/Kkopmu3oa ce uzvucanBa om gBeme
cmpatu. Mpu cmodHocm 2-5 nbmu no-Bucoka om gomuHaHmMHama
cmpaHa ce npuema Aamepaau3auua Ha cekpeuuama.

% Ll mexxgy 3 u 4:

% LI>4: yHunamepanHa cpopma <
< LI<3: buramepanHa popma

HekamezopuyeH pe3yamam

% LI>2: yHuanamepaaHa popma
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2) HaAuuge e cnoHmMaHHa xunokaauemusa (<3,5
mmol/L);

3) nAa3meHama KOHUEHMpauua Ha aAgoCMepoH
>30 ng/dL u

4) Ha CT uau MRT ce Bu3yaau3zupa Haxogka, mu-
NnuyHa 3a egHocmpaHHeH HagbbbpeueH ageHom (12).

3akaloyeHue

MbpBuuHuam argocmepoHU3bM e Hal-yecmama
€HgOKpUHHa XunepmoHua. Bvnpeku nocmuykeHuama
6 pazkpuBaHemo Ha moAekyaapHume mexaHu3mu, Bo-
gewu go pa3zBumue Ha 3a6oAaaBaHemo u HampynaHua
onum B guazHocmukama u AedyeHuemo Ha 6oaHume,
npobrem ocmaBa 2oaemuam 6Gpol HepaznozHamu
cayvau Ha PA. PanHama guazHocmuka u cneuudpuu-
HOMO AedveHue umam GaazonpuameH NPo2HOCMUYEH
epekm Bbpxy cbpgeuHo-cbgoBama 3a6oreBaemocm

u cmbpmuocm. M3noa3BaHemo camo Ha eguH guazHo-
cmuyeH mecm, 6uao mo ckpuHuH206 uau nomBbpgu-
meaeH, moxe ga goBege go Hepazno3zHama guazHo-
3a. Kamo ce umam npegBug cepuo3zHume nocaeguuu
om HeaekyBaHua PA ce Haraza HeobGxogumocmma
Oom Nno-HageXXgHu u gocmbnHu mecmoBe 3a guaz2Ho-
cmuka. bu mpab6Baro ga ce npaBu ckpuHuHz2 3a ab-
moHOMHa arngocmepoHoBa cBpbxnpogykuua He camo
cpeg nauueHmume C apmepuaAHa xunepmoHua u
HagbbbpeyHu ageHomu, a u cpeg HopmomeH3uBHa-
ma nonyaauus. Vimadku npegBug, yue gocmbnbm go
cneyuaAu3upaHa MeguUUHCKa nomow, ce nogobpsaBa,
e HanbAHO Bb3MOXKHO 3agbaboveHo u3caegBaHe u
omkpuBaHe He camo Ha u3zaBeHa, HO U Ha cKpuma,
,CYyBKAUHUYHA” XxOpMOHaAHa cBpbxnpogykuun. Taka,
6 O6bgewe MoXKe NO-MOYHO ga Ce onpegeAau Yecmo-
mama Ha pazaudHume opmu Ha aBmoHoMHa aago-
cmepoHoBa cBpbxcekpeuus.
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Pe3siome

HapacmBawuam npoueHm Ha 3amabcmaba-
He u obe3gBuxBaHe cpeg HaceaeHUemMoO gonpuHece
3a yBeauuaBaHe uecmomama Ha 3axapHua guabem
mun 2 (3Am2) u cBbp3aHume ¢ He20 CbpgeUYHO-Cbgo-
Bu 3aboaaBarua (CC3). Bonpeku HoBume mepanefd-
muuHu Bb3moxkHocmu u npomaHama 6 usrocmHua
aHmuguabemen AevebeH NOgxog, Npe3 NOCAegHOMO
gecemuaemue, cbpgeuHo-cbgoBume 3aboaaBaHun
cu ocmaBam npeguzBukameacmBo 6 reueHuemo my.
M3BecmHo e, uve cbpgeyHama HegocmMambuyHOCM
(CH) e egHo om ocHoBHume cbpgeuHo-cbgoBu (CC)
YCAOXKHEHUA U NPUYUHA 32 CMbPM NpU hayueHmume
cbe 3Am2. AuabemHama kapguomuonamus (AGKMIT)
e cepuo3Ho, yecmo nogueHaBaHo CC ycaoxkHeHue Ha
guabema, Bv3HukBawo npu Aunca Ha gpyau CC boaecmu
u Bogewo nbpBoHauyaaHO go KAUHUYHO u3aBeHa Cbp-
geyHa HegoCcmambYHOCM CbC 3anazeHa pakuyua Ha
uzcmaackBare Ha AaBa kamepa (CH3MW). XpoHuuHa-
ma XunepaAuKemua U XUNepuHCYAUHEMUS, 3aegHO C
uHcyauHoBama pezucmeHmuocm u Bb3nasumenHa-
ma cpega, ca ocHoBHume mexaHu3zmu, BkaoueHu 6
namodu3zuoro2uama Ha AGKMIT.

Abstract

The increasing rate of obesity and immobil-
ity among the population has contributed to an
increase in the incidence of type 2 diabetes mel-
litus (DM2) and related cardiovascular diseases
(CVD). Despite the new therapeutic options and
the change in the overall antidiabetic treatment
approach in the last decade, cardiovascular dis-
eases remain a challenge in its treatment. It is
known that heart failure (HF) is one of the main
cardiovascular (CV) complications and cause of
death in patients with DM2. Diabetic cardiomy-
opathy (DCM) is a serious, often underestimated
CV complication of diabetes occurring in the ab-
sence of other CV diseases and leading initially
to clinically apparent heart failure with preserved
left ventricular ejection fraction (HFpEF). Chronic
hyperglycemia and hyperinsulinemia, along with
insulin resistance and an inflammatory environ-
ment, are the main mechanisms involved in the
pathophysiology of DCM. Early diagnosis of DCM
in patients with DM2 will limit the progression of
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PaHHomo guazHocmuuupaHe Ha AOGKMIT npu nauu-
eHmume cbC 3AM2 we oepaHudu npoepecuama Ha
moBa, yecmo Hepa3zkpumo, guabemHo YCAOXKHeHUe
go cpamarHa CH u cmbpm.

To3u 0630p cbc cobcmBeHu gaHHU uma 3a uea
ga npegcmaBu kpamka akmyaAHa uHdopmauusa 3a
npegu3BukameacmBama 6 guazHocmu4HuA Nnpouec Ha
guabemHama kapguomuonamus u Bb3moxxHocmume
3a npegomBpamaBaHemo my.

KaouoBu gymu:

this often undetected diabetic complication to fatal
HF and death.

This review with own data aims to present a
brief update on the challenges in the diagnostic
process of diabetic cardiomyopathy and the possi-
bilities for its prevention.

Key words:

3axapeH guabem, cbpgeuHo-cbgoBu 3aboaaBaHus,
guabemHa Kapguomuonamus, CbpgeyHa Hegocma-
MbYHOCM.

diabetes mellitus, cardiovascular diseases, diabetic car-
diomyopathy, heart failure.

BbvBegeHue

HapacmBawama uvecmoma Ha pa3npocmpate-
Hue Ha 3axapHua guabem mun 2 (3Am2) onpegeas
no-Bucoka yecmoma Ha cbgoBume MUKPO- U MaKpo-
guabemHu ycaoxkHeHuna, om 12,5% go 70% 6 pa3z-
AUYHU pez2uoHu Ha cBema, cBbp3aHu ¢ no-Bucoka
cmbpmuocm, uHBaauguzauua u puHaHcoBu pazxogu
3a obwecmBomo (1). Bogewa npuyuHa 3a cmbpm
npu guabemuuume - go 75%, cu ocmaBam cvpgeu-
Ho-cbgoBu 3aboaaBaHua (CC3), kamo cbpgevHama
HegocmambuHocm (CH) e cpeg Bogewume 3a60A9-
BaHua (2). MI368ecmHo e, ue yecmomama Ha xochuma-
Auzauuume nopagu CH e gBa nbmu no-Bucoka npu
nauueHmu cbe 3axapeH guabem (3A), 8 cpaBHeHue
c me3u 6e3 3A (1, 3). HeGHama yecmomano gaHHuU
om npoyuBarua Bv3auza Ha 19% go 26% npu gua-
6emuuume (4). AuabemHama kapguomuonamua e
yHukaaHa npoaBa Ha CH mun B u e cepuo3Ho, uecmo
nogueHaBaHo ycaoxHeHue Ha 3A, Bogewo go Kau-
HuuHo u3aBeHa CH u cmbpm (5, 6). Yecmomama Ha
guabemHama kapguomuonamusa (AOKMI1) kopeaupa
¢ HapacmBawama yecmoma Ha 3Am 2 - omkpuBa ce
6 28%-75% cpeg nonyaayuama Ha guabemuuume (7).
Mima gokazameacmBa, yue 3AmT cbwo 3acaza Cobp-
geyHama (PUHKUUA C MEXAHU3MU pa3AUuYHU OM me3u,
ycmanoBeHu npu 3Am2, HO me3u gaHHU 3a ceza ca
gocma oz2paHudeHu (6).

OnpegeneHue

TepmuHbm ,AuabemnHa Kapguomuonamusa“ ce
npegaaea 3a nbpBu nbm npe3 1972 2. om Rubler u
cbmp., 3a ga a pazepaHudu om gpyaume BugoBe kap-
guomuonamuu (8). B cregBawume gecemuaemusn ge-
puHuuuama ce ycovBoupweHcmBa u om 2016-2019 .

ma 2aacu: ,Auabemuama kapguomuonamus e cBbp-
3aHa ¢ guabema abHopmHa cmpykmypHa U yHK-
UUOHaAHa MUOKapgHa guciyHkuua, koamo Bb3HukBa
HezaBucumo om gpyau KOHBeHUUOHaAHU Cbpgey-
Ho-cbgoBu 3aboaaBaHua u puckoBu gpakmopu, kKamo
3aboaaBaHua Ha KOpoHapHama apmepus, HEKOHMPO-
AUpaHa apmepuaAHa XunepmoHuAa UAU apummus,
KAanHa boaecm u BpogeHu cbpgeuHu 3aboaaBaHua”
(9-11). MopBoHauaaHo AOKMI1 ce xapakmepu3zupa
C MuokapgHa ¢ubpo3a, gucyHKUUOHAAHO pemoge-
AUpAHE Ha MuoOKapga U guaCcmoAHa guctyHKuus, a
NO-KbCHO - CbC CUCMOAHA QUCPYHKUUA U KAUHUYHO
uzaBena CH (12).

lMamozeHe3a

foAamo pa3zHoobpazue om MOAEKUYAApHU Mmexa-
Huzmu ca 6 ocHoBama Ha pa3zBumuemo u npozpe-
cuama Ha kapguomuonamuume (Que. 1) (7). MNpu
ABKMIT ocHoBeH namozeHemuueH gBuzamea Ha me-
maboAuMHUMeE NPOMEHU Ca XunepaAaukemuama u Xu-
nepuHcyauHemuama, koumo 6 ycroBuama Ha xunep-
mpuaauuepugemua Bogam go okcugamuBeH cmpec,
XUNEP2AUKEMUA U 2AIOKOMOKCUYHOCM, AUNOMOKCUY-
HOCM U HanpegHaA0 OMAazaHe Ha KpalHU 2AUKUPaHU
npogykmu (AGEs), xpoHuuHo Bb3nareHue, copgeuHa
aBmoHomHa HeBponamusa (CAH) u mukpoBackyrapHa
gucpyHkuua (7).

XpoHuuHama xunepeaaukemusn, Bogewa go xunep-
uHcyAuHemua u BmopuuHa uHcyauHoBa pesucmeHm-
Hocm, e npegnocmabka 3a aHOPMAAEH 2AKOKO3EH Me-
maboAu3zbm. HamareHama cnoco6HoCm Ha muokapga
ga uznoa3Ba 2Aal0K03ama Kamo U3MOYHUK Ha eHepaus,
nopaxkxga Heobxogumocmma om HamupaHemo Ha HoB
u3mouHUK Ha eHepaus 8 Auuemo Ha cBobogHume
macmHu kuceauHu (CMK), koumo ca 8 uzauwbk npu
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lTopueBa, fecucaaBa U., JlozaHoB, JIbue3ap b.

MoaekyaapHu mexaHu3mu, Aexxawu 8 ocHoBama Ha pazBumuemo u npozpecuama

Ha AGKMIT (no 7).

patHu 2aukupaHu
npogykmu
(AGEs)

unomokcuyHocm

OkcugamuBeH
cmpec

nauueHmume cbc 3Am2. MoBuweHomo okucAeHue
Ha mMacmHume KuceAauHu Bogu go HampynBaHe Ha
BmopuYHU MOKCUYHU MEXJUHHU Npogykmu (gua-
UUA- U MpuayuA2AUUEPOA, cepamugu u gp.), hoBuwe-
HO HampynBaHe Ha HanpegHaAu KpalHu NpOgykmu
Ha 2aukupademo (AGEs), Bogewu go yBpexkgaHe Ha
2eHHama eH3UMHa eKCnpecun U aHOPMaAHa Cu2HaAHa
eH3UMHa mpaHcgykuua, nognomaza npou3zBogcmBo-
MO Ha pa3zAudHU pacmexkHu gakmopu (13). XpoHuu-
Homo Bb3nareHue Bogu go 3acureHo ocBoborkgaBa-
He Ha peakmuBHu KucropogHu cybcmpamu (ROS),
omezoBopHu 3a okcugamuBHua cmpec u cmpeca Ha
eHgonaazmeHus pemukyaym  (ERS), Hapywenua 6
kaauueBama obmaHa u akmuBupaHe Ha cucmemama
peHuH-aHezuomeH3uH-aagocmepoH (RAAS). Aucbanan-
Cbm MeXgy MampukcHUME memaronpomeuHuasu
(MMPs) u mexHume mubkaHHu uHxubumopu (TIMPs),
Kakmo U mpaHcgopmupawus pamedxkeH cpakmop 6ema
(TGFB)-meguupaHume cuzHaAHU NbMuwa, NPegpaznoAa-
2am KbM aymodpazus, Mumodazua u anonmo3sa Ha Kap-
guomuouumume ¢ pa3zBumue Ha pubpo3a, cbpgeuHa
pu2ugHOCM U Xunepmpodua Ha Muokapga, y4acmBawu
8 npoepecupaHemo Ha AOKMIT (Due. 2) (7,12).

AuazHo3a u uscaegBaHug nognomazawu
2uazHosama

AuazHo3ama guabemHa Kapguomuonamusa Mo>ke
ga ce npueme npu:

1. Haauuue Ha guazHo3a 3axapeH guabem mun 2;

2. Haauyue Ha guacmoaAHa gucdyHKuua u/uau
cneuuduyHU exoepadpcku npomeHu 8 muokapga;

XpOHuU4HO
Bb3naneHue

pgeyHa aBmoHomus
eBponamusg(CAN)

ukpoBackynapHa
gucoyHkuyusg

3. MoBuweHu (He3agbakumeaHo B nvpBume
emanu) cneyuuyHU CbpgeyuHu Buomapkepu u

4. OmcwoemBue Ha gpyau npuduHu 3a CH (6).

CowecmByBam unBazuBHu u HeunBazuBHU mex-
HUKU 3@ ugeHmudpuyupaHe Ha HacmbnBawume paH-
HU npomeHu B muokapgHama mbkaH. CmpykmypHu-
me U MOPOAO2UYHU HapyWeHUa, Xapakmepu3upawu
ABKMTIT1, ca noBuweHa cbpgeuHa (pubpo3a, HaMaAeHo
paHHO gUACMOAHO NbAHeHe ¢ yeoremaBaHe Ha npeg-
cbpguama u yBeauuaBaHe Ha KpalHOMO UACMOAHO
HaanzaHe Ha AaBama kamepa (14). CaegBawusm cma-
gull BrkaouBa cbpgeuHo pemogeAupaHe, Xxunep-
mpogusa Ha AaBa Kamepa, HanpegHaAa guacmoAHa
gucyHKUUA U KAUHUYHO u3aBena CH3DW, koamo
B kpatHa cmemka moxke ga npemuHe 6 CH ¢ Hama-
AeHa ppakuyua Ha uzmaackBane CHHOW. AuabemHa-
ma kapguomuonamusa e munu4Ha npoaBa Ha CH cbc
3anaseHa opakuua Ha uzmaackBaHe Ha aaBa kamepa
(CH3®W) (15). MuHUMaAHUME Kpumepuu 3a guazHo-
cmuuupaHe Ha guabemHa kapguomuonamus Bkalou-
Bam guacmoaHa gucgyHkuua Ha AaBama kamepa u/
UAU HamaaeHa opakuyua Ha uzmaackBaHe Ha aaBama
Kamepa, hamoAozuyHa xunepmpodus Ha aaBama ka-
mepa u uHmepcmuyuasHa pubposa npu nayueHmu
CbC 3axapeH guabem (16).

MHBazuBHume mexHUKU, Kamo eHgomMuoKapg-
Hama 6uoncua Ha uHmepBeHmMpuKyAapHUA cenmym,
ce cyumam 3a HagexkgHu u mouHu (17), Ho nopagu
mexHua uHBa3zuBer xapakmep u Bucok nomeHuuaseH
puck ca ocmaBeHu camo 8 uzcaegoBameacku npoyu-
Barua. Om HeurnBazuBHume obpazHu uzcaegBaHua -
CbpgeyHuam mazHumeH pezoHarc (cMRI), ce npuema
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3a 3AameH CmaHgapm 3a paHHO ugeHmuduuupaHe
Ha uHMepcMuuyuaAHa MuokapgHa gubposa ¢ Bucoka
npo2HoCmMuyYyHa cmoUlHocm npu nayueHmMu ¢ AGKMIT
6e3 HukakBu gokazameacmBa 3a nogaexxawo CC3,
ugeHmucdpuyupadku nayueHmume ¢ Bucok puck om
6bgewu cbpgeuHo-cbgoBu cbbumug, HO He2oBama
ueHa u obem Ha anapamypama, He no3BoaaBam no-
WUPOKOMO My npakmuuecko uznoa3Bane (18).
3amoBa memog Ha nbpBu u3zbop 3a oueHka Ha
cbpgeuHama gyHkuyua cu ocmabBa Exokapguozpagpua-
ma (ExoKT) - memog cbweBpemerHo eBmut, ygobeH
u 6e3BpegeH, kamo B cbwomo Bpeme, uzkaouBa
gpyeu npuyuHu 3a cbpgeuHo yBpexgare. M3mep-
Balku aHaMoOMUYHU U (PYHKUUOHAAHU Napamempu Ha
AaBama kamepa (AK), ExoKIl oueHaBa guacmoaHama
pyHKUUA, HaAARaHUAMA Ha NbAHeHe Ha AK u muokapg-
Hua nepgy3uoHeH pe3epB. KombuHupaHemo ¢ gpyau
Aonaep mexHOAO2UU — Kamo mbkaHeH gonaepoB 06-
pa3 (TDI), cnekbA exokapguozpacdpua ¢ npocaegaBaHe
(STE) u nyacoB B8vbaH0B gonaep (PWD), 2D u 3D Exo-
KT no3zBoaaBa ecpekmuBHo uzmepBaHe ckopocmume

INMamoduzuonroaua Ha AKMIT (no12)

3AT2
Obesumem

Ha MUMPAAHOMO NbAHeHe U paHHO omkpuBaHe Ha
guacmoaHa gucyHKUyUa NpU NAuUeHmu ¢ HopMaAHa
cucmoAHa gyHkuus (18).

AuacmoaHama gucgyHkuua e gBa nbmu no-yec-
ma npu navueHmume cbe 3A u ce npoaBaBa no paHo
npu maAX, OMKOAKOMO npu hauueHmu 6e3 3A, HO
MO>KE ga € HaAuYHa U Npu NauueHmu ¢ uHcyauHoBa
pe3ucmeHmHocm, 6e3 KAUHUYHaA guacHo3a Ha 3Am2
(19). Yecmo e nbpBa npoaBa Ha AOKMI cbe 3anaze-
Ha opakyua Ha u3mAackaHe.

[Mapamempume 3a oueHka Ha guacmoAHama
pyHkyua BratouBam: uzcaregBaHe ¢ Aonaep exokap-
guozpadpua - nukoBama ckopocm Ha kpbBomoka
no Bpeme Ha AK peaakcauua 6 paHHama guacmoaa
(E BbaHa), nukoBama ckopocm Ha KpbBomoka 68 Kbc-
Hama guacmoaAa, pe3yamam om npegcbpgHOmMoO Cb-
kpaweHue (A BbAHa), CbOMHOWEHUEMO MeXgy MAX
(E/A), Bpememo Ha geueaepauun (cnag) Ha E BbaHa-
ma. Kamo ce uznoa3Ba TDI, ce oueHaBa ckopocmma
Ha gBuxkeHue Ha MmumpaaHua aHyayc no Bpeme paHHa-
ma (e’) u KbcHa (a‘) paza Ha guacmoaama.

MuokapgHa uHcyauHoBa pesucmeHmHocm u MemaboAaumHu omkaoHeHus

MumoxoHgpuaAHa

RAAS akmuBupaHe

ucpynkuus HapllLeg

ng)y— Ca obmaHa TER cmpec
OkucaeHue Ha CMK TAGEs
| OkucaeHue Ha 2ai0ko3ama “ TOkcl;icrl‘n::aeol-;:mpec “ TKaembyHa cMbpm

{MumoxoHgpuanHa LB ABmoHomHa HeBponamus

buozeHesa fotasus MukpoBack.gucpyrkuug
TAunomokcuyHocm TBusnanenue

T@ubposza

{ TMumodazug

CbpgeyHa PuzugHocm, Xunepmpodus

-AHa gucoynkuyug, CucmonHa gucpyrkuug, CbpgeyHa HegocmambyHOCM
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Gorcheva, Desislava I., Lozanov, Lachezar B.

MHO20 HageXkgeH u AecHO u3Mepum napamemdbp 3a
guacmoaHa gucdyHkuua e E/e’ coomHoweHuemo,
koemo ce yBeauuaBa c npoepecupaHe Ha guacmoa-
Hama gucdpyHkuua (13). Nayuenmume ¢ 3AmM2 umam
Nno-HUCKO cbomHoweHue E/A, no-Hucku ckopocmu
om mbKaHHua Aonaep (e’), No-20AAMO CbomHoWweHUe
Ha E/e’ u no-2oaam 06em Ha AaBo npegcbpgue. Beeku
1% yBeauyeHue Ha 2aukupan xemozn06uH A, (HbA, )
e cBop3aHo ¢ 3,0 g yBeauueHue Ha macama Ha AaBa
kamepa, yBeauueHue Ha E/e’ ¢ 0,5 u 0,3% BaowaBa-
He Ha 2aob0aAaHuUa AoHeumyguHaaeH cmpelH (GLS) Ha
AaBa kamepa (20).

OcHoBHume  exokapguozpaghcku napamempu
3a paHHa ougHka Ha guacmoAHama dyHkuua (AA)
BratouBam (6):

1. AeBokamepHa xunepmpodpua (LVH) Hag
95 g/m? 3a mbxke u Hag 115 g/m? 3a >KeHu;

2. YBeauueHo anBo npegcbpgue (LAE) Hag 34
ml/m?;

3. HapyweH 2ro0baneH AnoHaumyguHaaeH cmpelH
(GLS ), > -16%, (no-maAka ompuuyameaHa cmoUuHocm
ompazaBa no-yBpeger GLS).

4. AbHopmaAHO cbomHoweHue E/e’, noBuwero
Hag 13, kbgemo E e nukbm Ha nacuBHomo mumpan-
HO N'bAHEHE, a €’ - aHyAapHama MumpaaHa ckopocm.

BaxHo e ga ce ombeaexu, ye HUMO egHa NPo-
meHAuBa, camocmoameAHo, He e gocmambuHa ga
oueHU guacmoAHama oyHkuua, Mbl kamo Bcaka om
max moxke ga ompazaBa guzuonrozuuHa Bapuauus,
3amoBa npu nocmaBaHe Ha guazHo3zama AGKMIT ce
npenopbuBam ar2opumMmMUUHU acouuauuu mMexgy Ha-
KOAKO napamemubpa, npuemu 8 cmangapmume Ha EB-
ponelckomo gpyskecmBo no kapguoaozua (ESC2016)
(21), 3amoBa e BaxHo ExoKI ga ce npoBexxga om
kBaaucpuuupaH Kapguoao2 ¢ gocmambyHo onum 6
yampazBykoBume uzcaegBatus.

Om aabopamopuume uzcregBanus, cnequgpuy-
HU cvpgeyHu buomapkepu 3a CH ca: mo3buyHuam
HampuypemudeH nenmug (BNP) u no-cneuuaaHo He-
2oBuam N-mepmunHareH nponenmug (NTpro BNP),
Kakmo u Bucoko uyBcmBumeaHua cbpgeueH mpono-
HuH (hsTroponin). Te3u Guomapkepu ca BkaloueHu 6
npenopbkume 3a guazHocmuka u AedeHue Ha CH Ha
EBponetickomo gpyskecmBo no kapguoaozua (ESC) u
AmepukaHckama cbpgeura acouuauua (AHA). MoBu-
weHume cmoulHocmu Ha hsTroponin u NT pro BNP
ca Hal-peaeBaHmHu 3a oueHka Ha AK cpyHkuua npu
acumnmomamuyHu nayueHmu 6 cybkauHuuHa ¢asza
Ha CH, 3amoBa uzmepBaHemo Ha HampuypemuyeH
nenmug unu Bucoko ceHzumuBen copgevyeH mpono-
HuH ce npenopbuyBam om AmepukaHckama Auabem-
Ha Acouuauus (ADA) 2022 2. noHe BegHbixx coguiHO
npu uHguBugu cbc 3axapeH guabem - 3a ugeHmudu-
uupaHe Ha paHHume cmaguu Ha CH. Ta3u npenopbka
ce ocHoBaBa Ha gaHHu, ompa3zaBawu cnocobHocmma
Ha me3u OGuomapkepu ga ugeHmucpuyupam oHesu
nayueHmu 6 cmagui A uau b Ha CH, koumo ca ¢

Hat-Bucok puck om npozpecupate (6,9). ilnmepeceH
(hakm e, ye nepcucmupawama MUKpoaAbymuHypua
CbWwo MOXe ga ce uznoa3Ba kamo mapkep 3a gugys-
Ha pubpo3a u guacmoaHa gucyHkuua, 663 ocHoBa
Ha Bpb3kama U ¢ ekcmpaueayaapHua ob6em Ha Cobpue-
mo (22).

U3zkaroyBane na gpyzu npuyuru, 6ogewu go CH
UAU gUAaCMOAHA guUCUHKUUA NPU NayueHmu CcbC 3A
e BaxkHa yacm om gua2HOCMUYHUA NPOUEC 3a ycma-
HoBaBaHe Ha guabemHa kapguomuonamua u moxke 6u
HaU-cepuo3zHomo npegu3zBukameacmBo B guazHoc-
muyHua npouec. 3axapHuam guabem e KoMopbugHO
3aboaaBaHe u yecmo e npugpyskaBaHo om cbpgeuHu
U HecbpgeuHu 3aboaaBaHun, koumo mo2am ga 6bgam
npuyuHa 3a Kapguomuonamua u CbpgeyHa Hegocma-
mbuHocm. AuaeHo3zama AGKMIT usuckBa u3zkatou-
BaHe Ha nopeguua CbpgeuHu U He CbpgeyHu 3abo-
AaBaHua Kamo - KopoHapHa apmepuaAHa Goaecm,
BpogeHa cbpgeyHa HegocmambYHOCM, KAANHU Hapy-
WeHUA, HEKOHMPOAUPaHa apmepuaiHa XunepmoHua
(AX) u pumbmHo-npoBogHu HapyweHua. Om u3BvH
cbpgeyHume 3aboaabBanua, koumo mozam ga Kom-
npomemupam exokapguozpaghckomo u3jcaegBare
ca Bucokuasm BMW nag 45 Kk2/m?, Bucokuam HbA,
Hag 8,5%, 6erogpobHOmMo ob6cmpykmuBHo 3aboaa-
BaHe (XOBB), nepucepHama apmepuasHa 6oaecm
(MAB) u gp. AGKMIT moxke ga npucbecmBa go 60% u
npu HopmomeH3uBHuU navueHmu cbc 3A kamo nceB-
gOHOPMAAU3aUUA Ha gUACMOAHUA MOJEA, KOEMO € Ha-
npegHaAa guacmoAHa gucyHKuua Ha AmaBama Kamepa,
Xapakmepu3upawa ce ¢ MeXXguHeH cmagul MeXkgy Ha-
pyweHa peaakcauua u pecmpukmuBHO nbAHeHe ¢ Ha-
MaAEH MUOKapgeH KOHMpakmuAumem u HanpexxeHue.

Bvnpeku ye uma HAKOAKO goGpe ycmaHoBeHru
guazHocmuyuHu Guomapkepu 3a CH, npozHocmusy-
Hume 6uomapkepu Bce owe ocmaBam crabo pasz-
Bumu. M3mepBaHemo Ha pazAudHu BGuomapkepu
8 kpbBoobpaweHuemo moxe ga 6bge om noa3a u
npu onpegeaaHe Ha mepanuama Ha CH. NpomeuHo-
Bume Guomapkepu ca moaekyau, ocBoboxkgaBawu
ce akmuBHo uau nacuBHo 6 kpwvbBoobpaweHuemo
Om CbPUEmMO UAU om HakoU Kaemku B opzaHu3ma, 6
omzoBop Ha cbpgeuHomo yBpexkgaHe, ompa3zaBadlku
mbkaHHo-cneyuuyuHo yBpeskgaHe. B gonbaHeHue
KbM MbkaHHama cneyupuyHocm, noay>kuBomsm Ha
npomeuHoBume Guomapkepu, yecmo e pewaBawua
hakmop 3a nomeHuuarHama um ynompeba Kamo
6uomapkepu. AecHomo um uzmepBane u 6bp3uHama
Ha peyamamume 2u npaBam 6e3ueHHU 3a guazHOC-
MUYHUA NPOUEC U 3a cmpamudpuyupaHe Ha pucka 3a
npozpecun Ha CbpgeyHama HegocmambuHocm (22).
CowecmByBam mHo20 guazHocmuyHU Buomapkepu:
Kamo mapkepu Ha cucmemHo Bv3naseHue (Hanp. pas-
mBopum ST2 peuenmop), mapkepu 3a okcugamuBe
cmpec (Hanp. pacmexkeH (pakmop Ha guepeHuua-
uua-15) KaKmo U Mapkepu 3a CbpgevyHo pemogeaupa-
He (Hanp. 2zarekmuH-3) (Que. 3) (22).
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NT-proBNP,

AezeHga:

BNP, Hampuypemuyen nenmug om mo3bueH mun,

KapmuHHo npegcmaBare Ha
npomeuHoBu  Guomapkepu,
ocBoboxgaBawu ce no Bpe-
MEe Ha CbpgedyHa Hegocma-
mbyHoCM (no 22):

(a) mapkepu 6 peyamam y6-
pexxgaHemo u npecmpykmy-
pupaHemo Ha Kapguomuouu-
mume,

(b) mapkepu 3a pubpo3za

6 cayyal Ha uHpapkm Ha
MUOKapga,

(c) Buomapkepu 3a cucMemMHO
Bb3naseHue.

Gal-3, 2arexkmun 3 - 3a copgeyHomo pemogeAupate,

GDF15, pakmop Ha pacmeskHa gupepeHuuauua 15 - 3a okcugamuBHua cmpec,

hFABP, npomeun, c6bp36aw, macmHu KuceAuHu om cbpgeueH mun,

MR-proANP, cpegHa o6aacm Ha N-kpaeH NnpoxXOpMOH Ha HaMpuypemuyeH nenmug om NpegcbpgeH mun,

MyBP-C, muo3un-cBvp3Baw, npomeun-C,
NT-proBNP, N-mepmunareH nponenmug Ha BNP,

sST2, pagmBopumo nomuckaHe Ha mymopozerHHocmma 2 /pazcmBopum ST 2 peuenmop/ - 3a Bv3nareHuemo,

Cardiac Troponin - cbpgedeH mponoHuH.

EguH om me3u mapkepu, pacmexxHuam ¢gpakmop
Ha gugpepenyayua 15 (GDF15) ce cBvp3zBa kakmo
cbc CC3, maka u ¢ MemaboAUMHU 2AIOKO-AUNUGHU Ha-
pyweHua U € NOMeHUUaAeH guazHOCMuUYeeH mapkep
3a AOKMI1. GDF15 e uumokuH om cemelicmBomo
Ha mpaHcopmupawua pacmexeH gakmop bema
(TGFB), yBeauuaBaw, ce no Bpeme Ha mbkaHHO ybB-
pexkgaHe u Bb3naaumeaHu cbecmoarua. Bucoku HuBa
Ha GDF15 ce ycmaHoBaBam kakmo npu puzuoro2uy-
HU CcbCcmosaHua (bpemeHHocm, uHmeH3uBHU MpeHu-
poBku), maka u npu MHO20 NAMOAO2UYHU CbCMOAHUA
u 6orecmu (CC3, 3A, aHemun, mymopu, 6bbpeuHa
HegocmambuyHocm, peBmamougeH apmpum) u ce
cBbp3Bam ¢ noBuweH kapguomemaboAumeH puck
(Due. 4) (23). Bucokume HuBa Ha GDF-15, ce co-
yam Kamo nomeHuuaAreH npegukmuBeH mapkep 3a

CcbpgeuHo-cbgoBa cMbpMHOCM NpU NayueHmMuU ¢
guabemHa Hehponamusa U HageXXgeH guazHoCmuYeH
MapKep 3a Aeka go ymepeHa CbpgeyHa Hegocmamby-
HOCM C HOpMaAHa hpakuua Ha ugmaackBaHe. GDF15
e noBuwen npu 3A u guabem cBbp3zaHume XpoHUUHU
cbpgeuHo-cbgoBu u 6bOpeuHu ycaoxHeHusn, KoOpeAu-
pa c no-Aowa guacmoaHa pyHkuyua Ha AaBa kamepa, u
¢ BarowaBare Ha 6bOpeuHama pyHkuua (24).

CobcmBeH onum

C uea ycmaHoBaBaHe yecmomama Ha ABKMIT
cpeg 6bA2apcka honyaayua nayueHmu cbe 3Am2, npo-
Begoxme npoyuBaHe, kamo ce obxBaHaxa nauueHmu-
me, NnpemuHaAu npe3 omgeAeHuemo 6 nepuoga 2022-
2023 2. B npoyuBaremo ce Bkalouuxa nayueHmu cbe
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lfopueBa, ecucaaBa W., JlozaHoB, JIbue3sap b.

0/l ek Tpuaoxkerue Ha GDF 15 (no 23)

AbcmaBaHe

PMepuanHa
boaecm

TvkaHHa

enogpobHu
boarecmu

0JiE1] ke Yecmoma Ha AGKMITT npu 34 nayuenma cbe 3Am2

. Mauyuenmu 6e3 Mayuermu ¢ .
AOGKMI AOGKMI

[MauueHmu c
ABKMIT 6e3 ABB

. Mauuesmu ¢
AOGKMIT coc ABB
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0/iFiek s Yecmoma Ha GDF - 15, cpeg nonyaauua guabemuuu, 6e3 uzbecmno CC3.

Mayuenmu ¢ . Mauyuenmu ¢ yBeauuer
HeyBeauuen GDF-15 GDF u AGKM

3Am2 ¢ eaukupaH X6 go 8,5% u BMW go 36 ke/m’
Ha Bb3pacm go 75 2oguHu, 6e3 aHamHe3a 3a Cbp-
geuHo-cbgoB uHUUgeHM, KOpOHapHa, pumbMHa UAU
KAanHa boaecm, 6e3 gaHHU 3a nepudpepHa apmepu-
aAHa Boaecm UAU UHbekuuo3eH okyc, 6e3 gpyeu
eHgOKpUHHU 3aboaaBaHus. [Mpu Bcuyku nayueHmu ce
npoBege ExoKI om cepmudpuuupaH kapguoaoz u ce
uzcaegBaxa Ba3zucHu u cneuudpuuHu AabopamopHu
nokazameaAu u buomapkepu, Kakmo u 244 ypuHa 3a
aAnbymuHypus.

AuacmoAHa gucyHKUUA Kamo 3akAloueHue om
ExoKl uscaegBane npu 3anazeHa gpakuua Ha u3-
cmaackBare, ce ycmanoBu 6 76% om nauyueHmume 6
npoyuBaHemo, Koemo 2u onpegeAu, KAMO nayueHmu
¢ ABKMI1 ¢ noBuwen CC puck, 69% om max b6axa
C MukpoarbymuHypusa nog 30 m2/244., m. e. 6e3
guabemua Hegpponamua (AH®) uau 6e3 guabemHa
6vbpeurHa 6oaecm (ABB). YcmaHnoBuxme, ue uecmo-
mama Ha AGKMIT, 8 2zpynama 6e3 u 8 2pynama c Abb
e noumu cbnocmabBuma - 76% cpewy 80% (Due. 5).
ToBa nocmaBu Bwbnpoca, gokoako ObOpeuHomo
guabemHo aHeakupaHe € goNnbAHUMEAEH pu-
ckoB cpakmop 6 pazBumuemo Ha guacmoaHama
gucyHKUUA NPU hauueHmume cbC 3AmM2.

B uzcaegBanama 2pyna nauueHmu 8 30% ce yc-
maHoBu guabemHa 6b6peuHa Goaecm ¢ MuKpoaaby-
muHypua Hag 30 me/24u, kamo om max 6 80% 6Gaxa
U € guacmoAHa gucyHkuua. Om u3caegBaHume
b6uomapkepu ce ycmaHoBuxa noBuweHu cmolHocmu
Ha NT-proBNP npu 26%, Ha hsTn - npu 3%, Ha uH-
mepaeBkuH 6 (IL6) - npu 23% u Ha GDF-15 - npu
75% om u3zcaegBaHume nauueHmu. B epynama Ha
nauueHmume ¢ AA - 80% 6axa ¢ noBuwen GDF-15,

MauuerHmu c AGKM
u 6e3 AHD

. Mayuenmu 6e3 .
AOKM u 6e3 AHD

¢ KoHueHmpauuu, Bapupawu om 1030 go 4300 nu-
Ko2p/MA. Bcuuku nauuermu ¢ Bucok IL-6 u HamareHa
2A0MepyAHa chuampauus 6axa ¢ noBuwer GDF-15, Ho
camo 68% om nauueHmume ¢ Bucok GDF-15 umaxa u
noBuweH IL-6 (Due. 6).

Kamo 3akAloueHue Ha mo3u paHeH eman om
npoyuBanemo, koemo npogbaxaBa, ce ycmarnoBaba
Bucoka yecmoma Ha guacmoAHa guccyHKuua cpeg
Auuama cbc 3Am2, koamo cvBnaga ¢ yecmomama
Ha AOKMI1, nocoueHa B 2oaemu obGcepBauyuoHHU
npoyuBaHua (6). PaHHU MuOKapagHU NPOMEHU UAU
guacmoAHa guciyHkuua ce ycmaHoBuxa 6 no- Bu-
COK NPOUEHM Nnpu Auua CbC 3AM2, C HOpMaAHa Mu-
Kpoarbymunypua. Egun om uzcaegBaHume cbpgeuHu
6uomapkepu GDF15, He maka wupoko u3zBecmeH Ha
6bA2apckua nazap, ce ycmarHoBu yBeauuen npu mesu
nauueHMu cbC 3AM2 C HOpMaAHa MUKPOAABYMUHY-
pus, koeamo ocmaraaume u3zBecmuu CC noka3zame-
AU - hs TponoHuH u NT proBNP 6axa 68 Hopma, koemo
obacHaBa HapacmBawuam 6pol mexxgyHapogHU Npo-
yuBaHus, onpegeaawu 20 kKamo memaboAumeH map-
Kep ¢ Bucok nomeHuuaa (24). M3caregBatume Guomap-
kepu NTproBNP, hsTroponin, 8ka. u GDF15, ca ueHHU 3a
paHHOMO omkpuBaHe Ha nayueHMu cbc 3AM2, u3A0XKe-
HU Ha noBuweH puck om pazBumue Ha CH. TpygHocmu
8 npoyuBanemo ce ycmanoBuxa npu ugeHmMupuUuu-
paHemo Ha m. Hap. ,Mucmu” guabemuuu, m.e. nauu-
eHmu cbc 3AM2, 6e3 nogaexawga cbgoBa ucmopus,
6e3 conbmcmBawu 3aboanBaHua Kamo apmepuasHa
XxunepmoHus, 3amabcmaBaHe, gucAunugemus, KOUmo
noBauaBam kakmo HuBama Ha u3caegBaHume cbpgeu-
Ho-cbgoBume Guomapkepu, maka u ExoKI Haxogka, 3a-
mpygHaBawo paHHomMo guazHocmuyupaHe Ha AGKMTI.
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PuckoBu ¢akmopu 3a pasBumuemo Ha
guabemHa kapguomuonamus

Kom puckoBume cpakmopa 3a AGKMIT omHoBo
we ombeAeXKum: HaAuYuemo Ha ho-2oAamMama npo-
gbakumeaHocm Ha 3A - Hag 10 2oguHu, Bucokuam
2AukupaH X6 Hag 8%, HanpegHarama Bb3pacm Hag
60 20guHU, 6bbpeyHama HegocMamMbYHOCM C U34UC-
AEHa cKopocm Ha 2aomepyaHa puampauua (eGFR)
nog 60mA/muH/1,73Mm2, HaAUMUEMO Ha gpyau guabem-
HU YCAOXKHEHuUS.

KAuHuuyHa kapmuHa Ha AGKMIT:

KauHuyHama kapmuHa ce ocHoBaBa Ha pa3-
BuBawume ce CbpgeuyHU aHAMOMUYHU U (PYHKUUO-
HAAHU NpOMeHu, Kamo ubpo3a, pemogeaupaHe Ha
AK u HapyweH koHmpakmuaumem. OnpegeAeHu ca
yemupu emana uau nogepynu 8 pazBumuemo Ha Ab-
KMT1. o Bpeme Ha nbpBume 2 emana ce ycmaso-
BaBa pecmpukmuBer peHomun 6 pezyamam Ha AK
Xunepmpoua U guaCmoAHa guCUHKUUA U guAama-
muBeH heHomMuN C HamareHa Ppakuyua Ha u3zmaac-
kBaHe 6 kbcHume emanu. NMauueHmume 6 cmagut 1
obukHoBeHO ca acuMnmMoMamuyHuU U UMam Camo
guacmoaHa gucyHkuua. A 6 cmagul 2 u 3 uma Kak-
MO guacmMoAHa, Maka U cucmoAHa gucgyHkuua (25,
26), (Taba. 1) (7).

PaHHU KAUHUYHU UHguKamopu 3a gua-
6emHa Kapguomuonamusa:
Haut-yecmo cpewaHUAM paHeH KAUHUYEeH UHgUu-

kamop 3a AOKMIT e uHpopmauyusama om nauueHmu-
me, ye ,¢huzuyeckume geuHOCMU ca UM NO-MPYgHU
3a uzBvpwbaHe”, B pe3yamam Ha HamareHuA (PYHK-
UuoHaAeH Kanauumem Ha cbpuemo u cBbp3aHo ¢
pubpo3zama Ha muokapga. [MauueHmume ¢ ABKMIT,
nocmeneHHO npeHacmpotBam HavuHa cu Ha »kuBom
C Nno-MaAKo pu3uvecku gelHocmu. HamareHuam
cbpgeyeH (PUYHKUUOHAAeH Kanauumem ce obekmu-
Bu3upa nocpegcmBom KapguonyamoHaaeH mecm ¢
dpuzuuecko HamoBapBane (CPET).

AuaaHocmuqu aAZopumuvm:

Cpeg xopama cbc 3A oueHkama Ha cumn-
momume u KOHMpPOoAbM Ha puckoBume chakmopu ca
om pewaBawo 3HaueHue. M3mepBaHemo Ha Hampu-
ypemuueH nenmug uau BucokouyBcmBumeaeH mpo-
NOHUH ce npenopbyBa noHe BegHbk 20guwHo. MNpu
mes3u C aHopMaAHU BuomapKepu U/UAU CUMNMOMU Ha
CH ce npenopbuBa HacouBaHe 3a obpazHa guazHo-
cmuka caeg uzkatouBaHe Ha gpyau NpPuUYUHU 3a Kap-
guomuonamus (7).

AeueHue Ha AOKMII

CneuuuyuHO AedyeHue HAMa, HO Nnocmuz2aHemo
Ha agekBameH 2AUKEMUYEH KOHMPOA, MOXe ga 3a-
6aBu u Hamaau mexxecmma Ha 6bgewu, cBbp3aHu ¢
guabema, cbpgeuHo-cbgoBu ycaoxkHeHua. Vima go-
KazameacmBa, uve Aowuam 2AukemuyeH KOHMPOA
Kopeaupa ¢ noBuwen puck om CH u e He3aBucum
npegukmop 3a MuokapgHa gucgyHkuua Ha AaBama
Kamepa B guaGemnama nonyaauus.

Tabauya 1. Emanu 8 pazBumuemo Ha guabemHama kapguomuonamus (no 7).

Xapakmepucmuku Eman 1 Eman 2 Eman 3 Eman 4
[Mpoepecua PanHa da3za CpegHa paza CpegHa/kbcHa paza KbcHa pa3a
DyHkuua AuacmoaAHa AuacmoaHa u AuacmoaHa u AuacmoaHa u

gucyHKuuA CUCMOAHa CUCMOAHa CUCMOAHa
gucyHKuuAa gucgyHkuua gucgyHkuua
AHamomus Xunepmpodus; Xunepmpodus; guAamauus; guAamauus;
TLV maca TMaca Ha AK u pubpo3za; pubpo3a;
gebeAuHa Ha cmeHama; | MukpoaHauohamus MUKpPO U
guAamauus; MakKpoaHzuonamus
ubpo3za
Cumnmomu Ha HF NYHA | NYHA Il NYHA III NYHA IV
TponoHuHu - - +aKko uma +npu uHPapkm
Bb3naneHue UAU meXKKa
UAU ucxemun CbpgeyHa
HegocmamwbyHOCM

(T o3HauaBa yBeauueHue; + o3HauaBa noBuweru HUBa; HF - cbpgeuHa HegocmambuHOCM;
LV - anBa kamepa; NYHA - HioGopkcka cbpgevHa acouuauus)
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_ Emanu 6 pazgBumuemo Ha guabemHama kapguomuonamus (no 7).

[penapar3a
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0JiEl ek ObobweHue (no 28)

MayueHmume c ABKM
Moxe ga cbobwaBam 3a
MUHUMAAHU uAu Hukak-

Bu cumnmomu, HO ako

brgam mecmBaHu, we
umam HamaAneH kanayu-
mem 3a HamoBapBaHe.

NT-pro BNP >50-125 pg/
mL, BNP >35-50 pg/mL

hs-cTn > 99-mu %

AHomanuu B exokapgu-
o2padugama u cbpgeyHu-
me buomapkepu.

LVH Hag 95g/m? 3a MbXke
u Hag 115g/m? 3a XkeHu,
LAE Hag 34ml/m?, noBu-
weHo E/E’ Hag 13 u Hapy-
weH GLS Hag - 16%

Aunca Ha gpyau npu4yuHu,
BkatoyumenHno CAD,

UAU HekoHmpoaupaHa

xunepmoHug, kananHo

AuabemHa
kapguomuonamus

3aboagBaHe u gp

Okono 1% yBeauuenue Ha HbA, ce cBbp3ba c 8%
noBuweH puck om CH. Bucokama BapuabuaHocm Ha
HbA, cvwpo ce cBbp3Ba c noBuwen puck om obwa
U CbpgevHo-cbgoBa cmbpmHocm, Kakmo u No-6bp30
pazBumue Ha guabemuHume ycaoxkHeHua. 1o mo3u
HauuH Bceku eman om aHmuguabemHama mepanus
nognomaeza u ydacmBa B8 aeueHuemo u npegomBpa-
maBanemo Ha AGKMIT npu unguBugu cbe 3A. 3gpa-
BocroBHuAM guemuueH pexxum 3aegHo ¢ pegoBHa
¢huzuyecka akmuBHocm uAu aepobHU ynpaxkHeHua u
KaAropuliHO oe2paHuyaBaHe Ha Ma3HUHU U pachuHUpaHu
Bverexugpamu B xpaHama, nogobpaBam uHCYAUHO-
Bama pe3ucmeHmHocm, HamaraBam cbgbp>kaHuemo
Ha mpueaauuepugu 8 muokapga u nogobpaBam guac-
moaHama AK gucgyHkuua. CpeguzemHoMmopckuam
XpaHumeaeH npuem, ¢ BUCOK gaA MOHO- U NOAUHEHa-
CUMEHU Ma3HUHU (Kamo maAKu nopuuu vepBeHo meco
u no 2oaemu KoaudecmBa 3exmun) HamaraBa Bb3na-
AUMEAHUA cmamyc u nogobpaBa AunugHua npoua,

eHgomeAHama gucyHkyusa u uHcyauHoBama uyBem-

BumeaHocm. Taka, npomeHume B HauuHa Ha >kuBom,

koumo ca nbpBa auHua B aHmuguabemHama cmpa-
meaus, ocuzypaBam ocBeH gobbp 2AUKEMUYEH KOH-
MpOoA, maka u ycroBua 3a cbxpaHeHue Ha gobpa nom-

neHa oyHKUUA Ha cbpuemo (7).

CaegBawuam megukameHmo3eH eman om aHmu-
guabemnama cmpameaun, ocBer ye nogobpaBa 2au-
KeMUUHUA KOHMPOA, UMa U gupekmeH epekm Bbpxy
CbpgeyHama nomneHa yHKUUa, nocpegcmBom cne-
UugUUHUA MexaHu3bm Ha gedcmBue Ha Bceku om-
geAeH Kaac aHmuguabemHu npenapamu (Taba. 2) (7).
HoBume kaacoBe eatoko3zonoHukaBawu azeHmu, Ka-
kBumo ca SGLT2- i u GLP-1 aHaAr03ume, KOUMO KbMm
momeHma ca B8 yeaHume no3uuuu 8 anmuguabemHa-
ma cmpameaua nopagu goka3aHu Kapguonpomek-
muBHU NoA3U U368bH XUno2AUKEMUYHUAM UM edpekm,
noAyduxa 3eaeHa cBemauHa kamo megukameHmu C
6aazonpusmen ecpekm Bbpxy npegomBpamaBare Ha
cbpgeuHo-cbgoBa cmbpmHocm U HamaaeH Gpod xoc-
numaauzauuu nopagu CH (20).

Ho6u mepaneBmuunu cmpamezuu 6vpxy
npeBeHyuama Ha nomneHama gucyHKyuA

Ha mexxgyHapogHama cpewa Ha EASD (EBpo-
necko gpyxkecmBo 3a u3zyuyaBaHe Ha guabema) 6
Hamburg, Germany 2023 2. ce npegcmaBuxa nbp-
BoHauaAHU pe3yamamu om paHgoMu3upaHo, NAaue-
6o-KoHmMpoaupaHo npoyuBare Bbpxy nauueHMuU Cbe
3AmM2 u AGKMI1 ¢ Bucok puck om npozpecus Kbm u3-
aBeHa CH (12). NpoyuBaHemo npocaegaBa epexkmuB-
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Hocmma Ha HoBo nokoaeHue Aago3zo-Pegyxkmas-
Hu uuxubumopu (ARIs), mbl Kamo megukameH-
mume om nbpBo NnokoAeHUEe Oom mMOo3u KAac He ca
nocmuzHaAu >xeAaaHua edekm. Pa3zpabomenHume
megukameHmume om nbvpBo nokoaeHue ARIs, cb3-
gageHu 3a AeveHue Ha mukpoBackyrapHume gua-
6emHu ycaoxkHeHus, ca Guau ¢ Hucka akmuBHocm u
AOWa NOHOCUMOCM, hopagu uUHXubupaHe Ha argexug
pegykmazama u HeycnaBam ga ce Haroxkam (27).

ARISE - HF npoyuBanee 666 gaza 2/3 Ha peauc-
mpauus, ¢ nbpBuuHa kpaldHa ueA - oueHka Ha npo-
maHama cnpamo u3zxogHomo HuBo 6868 dyHkuuo-
HaAHUA Kanauumem Ha nauueHmume (PeackVO?2
Ha CPET) npegu u no Bpeme Ha mepanuama. Bmo-
puYHU ueAau ca npoepecusa go aBHa CH, npomeHu
cnpamo uzxogHume HuBa Ha NTproBNP, ExoKI 6a-
3upaHu kpalHu mouku, npoyuBaHe Ha HoBu Guo-
mapkepu. AonbAHumeAHO ce oueHaBa epekmbm
Bbpxy guabemHume cbgoBu ycroxkHeHua - gua-
6emHa noauHeBponamua u guabemHa pemuHona-
mua (Que.7) (27). N3caegBanHuam npenapam AT
-007 e om HoBomo nokoaeHue ARIls, pazpabomen
3a mapaemHo, ceaekmuBHo uHxubupaHe Ha aago-
30-pegykma3ama ¢ 1000 nbmu no-zorama edpek-
muBHocm om nbpBomo nokoaeHue uHxubumopu
u 6e3 uHxubupaHe u3zBbH ueama, m.e. Bbpxy arge-
xug pegykmaszama. AT-001 we ce npegaraza 6 ne-
popaAHa gpopma 6 gBe go3zupoBku. Kem momeHma
pezyamamume omyumam Bucoka edekmuBHocm
cnpamo npenapamume om nbpBo nokoaeHue ARIs
(zopolrestat), kakmo u Bucoka 6ezonacHocm.

3akAloyeHue

AuabemHama kapguomuonamus € Cepuo3HO Npo-
2pecuBHo 3aboanBaHe, Bogewo go noBuweH 6pol xoc-
numaauzauuu, noBuweHa 3aboreBaemocm u cmbpm-
Hocm. AOpu U cAeg hocmuzaHe Ha gobbp 2AUKemuYeH
KOHMpPOA, nayueHmume cbc 3Am2 umam 2 nbmu no-Gu-
cok puck 3a CH, 8 cpaBHerue ¢ nauueHmume 6e3 3A
u 1.5 nbmu no-Bucok puck 3a npoepecua Ha CH, om-
KoAkomo nauueHmume 6e3 AGKMI1. 3amoBa e Heob-
XOgUM MHO20pakmopeH nogxog, koumo ga BkarouBa
npomaHa B HauuHa Ha >kuBom u Had-nogxogawomo
MegukameHMOo3HO AeveHue Ha 3Am2, Ha npugpyxaba-
wume XunepmoHua U gucAunugemusn, Kakmo u 3a 3a-
nazBaHe nomneHama (PYHKUUA Ha Cbpuemo npu masu
nonyaauus. LleanenacoueHomo u3caegBane upe3 ExoKl
U HAKOU CbpgeuHu Guomapkepu no3zBoaaBa HaBpemer-
HO ugeHMuduuUuUpaHe Ha nauyueHmume 6 paHHUMe
emanu Ha AOKMI1. HuBama Ha NTproBNP ca HagexxgeH
Npegukmop 3a mexxecmma Ha MuokapgHume yBpex-
gaHua U CbCMOAHUEMO Ha CbpgeyHua (PYHKUUOHAAEH
Kanauumem npu navuueHmume cbe 3A. BaxxHo e ga ce
3Haam u mbpcam puckoBume pakmopu 3a guabemHa
Kapguomuonamus, 32 ga ce guazHocmuyupam nauvuer-
mume 663M0OXHO Hal-paHO Ype3 UeAeHaCOUEeHU U3CAE]-
BaHusa u pyHkuuoHarHU mecmoBe, B koaabopauua cbe
cneuuaaucm Kapguoaoe. M3caegBane 8 Hacoka AGKMIT
cregBa ga ce npoBexkga Kakmo npu nayueHmu Cbe
3Am2, maka u npu nauyueHmu cbc 3Am1, koezamo Bce
owe Hamam cumnmomu 3a CH. Om 3HaveHue e paHHOMO
ugeHmucdpuyupaHe Ha cbpgeuHama yBpega 3a ga ce npe-
gomBpamu HacmbnBaremo Ha pamanHa CH (Due. 8).
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Pe3siome

Docgopbm e >kuzHeHoBaxkeH 3a pazBumuemo
Ha Bcuuku opeaHuzmu. Tou e Heobxogum 3a npega-
BaHemo Ha 2eHemuyHUA mamepuaA (HykaeuHoBu Ku-
CEAUHU), U32paXkgaHemo Ha MembpaHu cmpykmypu
(dpocpoaunugu), eHepauliHume gena Ha KAemkume
u mbkaHume (ATD) u mpaHcmembpaHHomMo npega-
BaHe Ha cuz2HaAu (gpocpopuaupaHe). Peayrauuama
Ha HuBama Ha cocgopa B vyoBewkua opzaHuzbLM
ce ocbwecmBaBa om mpu xopomoHa - napamxop-
mMoH (PTH), BumamuH A u pubpobracmeH pacmeskeH
pakmop 23 (FGF23), koumo geiicmBam Bbpxy mpu
cucmemu: 2acmpouHmecmuHaAHua mpakm (TAT),
Kocmma u 6bbpeka. XpaHume, koumo npuemame 6
Hawemo exkegHeBue, ca 6o2amu Ha pocop, ocobe-
HO KoHcepBaHmume, yuemo npunroxeHue B cvBpe-
meHHua cBam cmaBa Bce no-wupoko u ¢ Bceku uz-
MuHam geH npuemame Bce no-zonemu koauvecmBa
docpop. MpoyuBanua B nocaegHume 20QguHU NO-
kazBam, ue pocpopHomo HamoBapBaHe yueauuaBa
CcbpgeuHo-cbgoBua pucK KaKmo uHgupekmHo (nokau-
Badku HuBama Ha napamxopmoHa u FGF23), maka u
gupekmHo, Bogelku go eHgomeAHa gucyHKuuA U
Kaauugukamu 8 cbgoBama cmeHa.

Hacmoawusm o0630p pa3zeaexxkga cbBpemeHHu-
me no3HaHua 3a Bpb3kama mexgy ocgopa u Cobp-
geuHo-cbgoBua puck.

KaouyoBu gymu:

Abstract

Phosphorus is crucial for all living organisms.
It is vital for the transmission of genetic material
(nucleic acids), the synthesis of biological mem-
branes (phospholipids), energy stores of the body
(ATP), and transmembrane channeling of bio-
logical signals (phosphorylation). The regulation
of phosphate levels in the human body is medi-
ated by three hormones - parathyroid hormone
(PTH), vitamin D and fibroblast growth factor 23
(FGF23), that affect three systems: the gastrointes-
tinal tract, the bones and the kidneys. Our every-
day food is rich in phosphorus, especially the food
preservatives that are used more and more widely
and therefore we keep increasing our phosphate
intake. Several recent studies show that phos-
phate overload increases the cardiovascular risk
both indirectly (by increasing PTH and FGF23)
and directly (by causing endothelial dysfunction
and vascular calcifications).

The current review presents the contempo-
rary knowledge on the link between phosphorus
and cardiovascular risk.

Key words:

hochop, cbpgeuHo-cbgoB puck, eHgomeaHa
gucyHKuug, cbgoBu Kayugukamu

phosphorus, cardiovascular risk, endothelial dysfunc-
tion, vascular calcifications.
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BraxoB, lopgar 4.

BbBegeHue

Docgpopom (P) e >kuzHeHoBaxkeH 3a pazBumue-
mo Ha Bcuuku op2aHu3mu. Tol e Heobxogum 3a:

1. TpegaBaHemo Ha eeHemu4HUA Mamepuaa,
yuacmBaulku B8 uzepaxkgaHemo Ha HykaeuHoBume Ku-
ceauHu (HK); 2. M3epaxgaHemo Ha mbkaHUmMe Kamo
yacm om pocgoaunugume (DA); 3. EHepeusma B
mbkaHume, bugelku yacm om ageHo3uHMpupocda-
ma (ATD); 4. TpaHcmembpaHHomo npegaBaHe Ha cue-
HaAu upe3 pochopuaupare. Tpu cucmemu 6 yoBew-
Komo maAo yyacmBam B pezyaavuama Ha HuBama Ha
pocopa: eacmpouHmecmuHasHuam mpakm (IAT),
Kocmma u 6bbpexkbm.

TacmpounmecmuHaAHuAmM mpakm (UAU NO MOY-
HO - mbHKUMe yepBa), e Macmomo Kbgemo ce ycBoa-
Bam kaAayuam u gpocchamume om npuemama xpaHa u
om mam me nocmbnBam B yupkysayuama, 3a ga 6o
gam gocmaBHu 8 Heobxogumume mecma. ToHKouUpeB-
Hama abcopbuyua npomuua no gBa mexaHu3ma:

1. [MacuBeH napauyeayrapeH mpaHcnopm, KoUumo
ce ocbwecmBaBa no KOHUEHMpPaAUUOHHUA 2pagueHm
u npe3 nabmHume (tight) mexkgykaemvuHu Bpb3ku He-
ope2aHu4Hua pocpop Habauza B uupkyrauuuama; u

2. AkmuBer mpaxcnopm 6 koimo yuyacmBa Hampu-
eBo-3aBucum cpocchamer mpaHcnopmep (Npt2b). Tol ce
ekcnpecupa nNo anukaaHama membpaHa Ha eHgomeAHU-
me AUMEHHU KAEMKU, Kamo npouecbm ce akmuBupa om
Kaauumpuoaa (1,250H2D) u om begHama Ha hocop
guema no Heu3ACHEH JO MOMEHMA MEXAHU3ZbM.

P e wupoko paznpocmpareHn 6866 Bcuuku >xkubu
Op2aHuU3MUu, WUpoKo e 3acmbneH B xpaHama u exe-
gHeBHo ce npuemam okoao 1500 me pocpop. Had-60-
2amu Ha opeaHudeH gpocgop ca npomeuroBume xpa-
HU Kamo mecomo, pubama u mAeyHume npPogykmu,
Kamo gpocpopbm B max ce pezopbupa mexxgy 35%
u 86%. boeamu Ha ¢pochamu ca >kumHume, 6060-
Bume, macrogaliHume Kyamypu u agkume, Ho B pac-
meHuama ¢occopbm ce ckaagupa nog gopmama
Ha ¢pumamu, 3a yuamo pe3opbuuama e Heobxogum
eH3umMbm pumasza (phytase). Tol e gecpuyumeH npu
xopama u nopagu moBa ce ycBoaBam no-waako om
50% om HaauyHume ¢ocgamu. Taka, 6o2zamama Ha
pacmumeAHU npomeuHu u ubpu guema He Hamo-
BapBa opeaaHuzma c pocop u He nokauBa HuBama
Ha cepymHume cpocpamu u FGF23. MHoz20 6o2amu
Ha HeopeaHu4Hu ocamu (noaudpochamu, nNuUpo-
pocpamu) ca xpaHumeaHume gobabBku (nogcaagu-
meaume, oyBemumeau u koHcepBaHmu), koumo ce
abcopbupam nacuBro 68 100% (1). bezaakoxoaHume
HaNUMKU C NogcAagumeAu Cbgbp>kam OKOAO 3-5
MMOA/A hocChop, a Cbgbp>kaHuemo B Hakou HGupu u
BuHa moxke ga gocmuzHe 10 mmoa/a (2). C pazBumue-
MO Ha UHgYCMpuUAMa, poAama Ha XxpaHumeAHume go-
6aBku ce yBeauuaBa Bce noBeue, a om mam - u Hamo-
BapBaHemo Ha opeaHu3ma ¢ poccpop. Taka Hanpumep,
B8 CALL| npe3 1990 2. xpaHumeaHume gobaBku ca

gocmabBaau exxegHeBHo okoro 470 me poccop (3), a
8 Hawu gHU - mexgy 606 - 736 me/24 4. (4,5); kKamo
noHe 60% om me3u gobabku ca Guau HeHY>KHU (6).

[MoaBama Ha kocmma e oz2pomeH ckok 6 eBo-
Alouuama, m.k. kocmume npegcmaBaaBam memabo-
AUMHO geno, B koemo ocopbm egHoBpemeHHO e
AECHO goCmMbNeH 3a Heobxogumume Npouecu, HO U e
8 ,HeakmuBHO” cbcmoaHue. Taka ce u3baz26a ,ckaa-
gupHemo” Ha GoHu3upaH gpocop B 20Aemu (mokcuu-
HU) KoAudecmBa 6 ekcmpaueAyaapHama meyHocm
(7). OmaoxeH kamo kaauueB nupodoccam, goc-
dopbm (Kakmo u kaauyuam) 6bp30 ce mobuauzupa 6
uupkyaauuama, nog BauaHuemo Ha napamxopmoHa.
[Npu  xpoHuuHo 6bbOpeuHo 3aboaaBaHe (XB3), ¢ Ha-
cmbunBademo Ha mybyaHa yBpega, HamaaaBa doc-
popHama ekckpeuua u HapacmBa ¢ochamemuama.
Ho HuBomo Ha P 3aBucu u om kocmma. Bucokuam
napamxopmoH (PTH) Bogu go Bucok kocmeH obmeH
u go nocmbnBaHe Ha 20Aemu koaudecmBa hocop
B cepyma, kamo maka ce gonbAHUMeEAHO ce yBeauva-
Bam HuBama my (1, 8), a xuneppocpamemuama yBe-
auvaBa cekpeuyusma Ha PTH no HeaceH go momeHma
mexaHu3bm. B 0606weHue hocopamemunama 3abucu
om pe3zopbupaHume koaudecmBama 6 yepBama u om
mobuauzupaHume om kocmma nog 6v3gedcmBuemo
Ha PTH. ToBa cmou 6 ocHoBama Ha xunepguHamuyHa-
ma kocmHa 6oarecm B xoga Ha Xb3 (9).

bwvbpeyume pezysupam hochamemuama, Kamo
Npu HopmaAHa ObOpeyHa yHKUUA ekckpemupam
uzAuWHUMe ocpamu. B peayrauyua Ha mo3u npo-
uec yuacmBam gBa xopmona: MNTX u FGF23, koumo
camocmoameaHo akmuBupam gochamHama ekckpe-
uua u npegnazBam om xunepgocpamemun. Caeg
Kamo ce puampupa npe3 2aomepyaHama membpaHa
8 nbpBuuHama ypuHa, 20Aamo koauvecmBo ocga-
mu ce peabcopbupa 8 npokcumarHume mybyau c
nomowma Ha gBa mpaHcmembpaHHU Ko-mpaHcnop-
mepa Npt2a u Npt2c (10), koumo ca ekcnpecupaHu
Nno anukaaHama membpaHa. bpoam um 3aBucu om
HuBama Ha PTH, kolmo nomucka 2eHHama um mpaH-
ckpunuua U cmumyaupa uHmepHaauzupaHemo um 6
kaemkume. FGF23 cvwo cynpecupa akmuBHocmma
Ha Ko-mpaHcnopmepume nocpegcmBom peuenmopa
3a FGF23 (FGF23R) 8 npucbcmBuemo Ha Ko-¢pakmo-
pa Klotho (1).

Pecyaayuama Ha ¢pocpamHama xomeocmasa e
npegcmabBera Ha Dueypa 1.

OpezaHuzmbm uma u gpyeu mexaHuimu 3a bopba
¢ xunepgocpamemusama. Ipu gocmueare Ha Bucoku
HuBa Ha P ce obpazyBam kaayueBo-hocopHu muHepa-
Aufuacmuuu (PPCs) 8 cogoBeme. YepHuam gpob cexpe-
mupa 2Aukonpomeut (pemyuH A), komo cBbp3Ba kan-
uueBo-tpocchamHume yacmuuu, obpazyBa pazmBopumu
npomeuHoBo-MUHepaAHU HaHoUYaCMUUU (pemyuH-MuHe-
paAHU kKomnaekcu - calciproteinparticles (CPP”s). Mpu
MHO20 BucoKu KOHUeHMpauuu me3u Yacmuuu ce
cBbpzam nomexgy cu u obpazyBam BmopuuHu
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Peaynauusa Ha cpochopHama xomeocmasa.

[lapamupeougHa

AxeBeH npuem

KAe3a
Ha P = 1500 mg/d

(+)

> TPTH

(-)

900 HD
M| —m—— Excmpa- @Ouampayusn |
u,e/\y/\a‘;)el-l Npt2a/2c bvbpek 1-a
P abcopbuua docop —_— XygpoKcuAasza
=900 mg/d Pe3opbuyun
™ AN AN
1,25(0OH),D
(=) YpuHHa ekckpeyua (-)
®opmupaHe PazzpaxgaHe Ha Docdopa
=900 mg/d
3azyba c
hekaruume hd
=600 mg/d Kocm

—> TFGF,,

I'MT - 2acmpounmecmunaseH mpakm, PTH - napamxopmoH, Npt2a - HampueBo - ¢pochopeH Ko-mpHcnop-
mep 2a, Npt2c - HampueBo - pocpopeH Ko-mpaHcnopmep 2c¢ (no 11).

CPP’s, koumo ce omcmpaHaBam om uupkyaauusma
ype3 pacouumosza 6 pemukyaHO - eHgomeaHama
cucmema npegumHo B8 uepHua gpo6. Taka pemyuH A
nomucka KaAuuukayuama Ha cegoBeme (12).

M maka, 3a ga 6bge Bucok pocpopbm 6 cepyma
e Heobxogumo ga nocmbnBa B 2onemu kKoauvecmBa
om 2acmpoUuHMECMUHAAHUA Mpakm, Kocmma UuAu
mbkaHume u me3u koaudecmBa ga HagBuwaBam eau-
MUHaUUOHHUMe cnocobHocmu Ha 6bbpeuume. 3amo-
Ba u Hal-yecmama npuyuHa 3a Xxunepgocgamemus-
ma e HamareHama 6bOpeuHa oyHKuuA (ocmpa uAu
No-4ecmo XpOHUYHa). Apyau NpuyuHu ca: pocop-
Homo npemoBapBaHe (06uaeH npuem Ha grocdop ¢
XpaHama, uHmokcukauua ¢ Bumamu A, Bucoka kocm-
Ha pe3opbuusn, umobuAu3auug), u3AU3aHe Ha 20Aemu
KoaudecmBa gpocop om Kremkume (Mymop-Au3ucC
CuHgpom, pabgomuoau3a, auugo3a) uAu HapyweHa
eKkckpeuua om HebbOpeyeH Npou3xog (Xunonapamu-
peougu3bm, nceBgo-xunonapamupeougu3bm, PamuA-
Ha mybyAaHa auugosa).

@ocpopbm kamo puckoB ¢akmop 3a CC3

Enugemuonozuuru uzcaegBarua 6 nocaegHume
2oguHu nokazBam, uve Bucokume ocgopHu HuBa
ca cBbp3aHu ¢ noBuweHa 3aboreBaemocm u cmbpm-
HOCM om cbpgevHo-cbgoBu 3aboaaBanua. Tonelli u

comp. (13) npe3 2005 2. npoBexkgam post hoc aHa-
au3 Ha Cholesterol And Recurrent Events (CARE) study
Nnpu nauueHmMu c gokazata MBC u Hamupam acHa Bpb3ka
MEXgY cepymHua gpochop u cBbpiaHua ¢ Bbzpacmma,
pacama u noAa puck om BCudku NPUYUHU 3a CMbPM
(HR per 1T mg/dL, 1,27; 95% Cl, 1,02 to 1,58). Caeg
pazgeaaHemo Ha ydyacmHuuume B HAKOAKO 2py-
nu cnopeg HuBama Ha cepymHua cpocgop (nog 0,8
MMOA/A; 0,8-1,09 mmoa/a; 1,13-1,27 MMOA/A U Hag
1,28 mmoAa/A) me ycmanoBaBam HezaBucuma Bpb3-
Ka mexkgy gpochamemuama u cmbpmHocmma (P for
trend 0.03), kamo npu pochamemun Hag 1,13 MMOA/A,
puckbm 3a cmbpm e 1,27 (HR for death of 1,27 (95%
Cl, 1,02 to 1,59). Te koHcmamupam, 4ve no-Bucokume
dpocpopHu HuBa ca cBbp3aHu ¢ no-Bucok puck om
CbpgeuHa HegoCmMambyHOCM, MUOKAPgeH UHPapKm
(c u 6e3 cmbpmeH u3xog), Ho He ca cBbp3aHu ¢ no-Bu-
COK puck om mo3bueH cbgoB uHuugeHm. Tazu Bpb3ka
e 0cobeHO CUAHO u3pa3eHa NpuU NauueHmu ¢ nNpexxu-
BaH Beue muokapgeH uHgpapkm u gaBam npenopwbka
3a uznoa3zBaHemo Ha pocgopa Kamo Npo2HOCMuUYeH
mapkep npu me3u nauueHmu (13). INogobeH pe3ya-
mam gaBa u npoyuBanemo ARIC (Atherosclerosis Risk
in Communities Study) ¢ Bkatoueru 15 732 nauueHma:
,BucokoHopmarHUaM” cepymeH pocgop (3a maxkvB
npuemam ¢pocgpop Hag 1,Tmmon/A) e cBop3aH ¢ Bu-
COK puck om cbpgeuHo-cbgoBu cbbumusa (14).
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MaparereH aHaau3 Ha cbwomo npoyyBare (ARIC)go-
nbAaBa, ue Bucokume cepymHu HuBa Ha pocdopa ca
cBbp3aHu cbe HapacmBaHe Ha UHMUMa-Megua UHgeKca
Ha kapomugHama apmepusa 6 obwama nonyaauusa (15).
Bv8 Framingham Offspring study (3386 yuacmuuuu 6e3
gaHHu 3a Xb3 u MBC) ce ycmarnoBaBa cmamucmuye-
CKU 3Hauuma Bpb3ka mexkgy 2opHo-2paHudHUMe HuBa
Ha cpochopa, kaauueBo-hocdpopHomo npouszBegeHue
U puckbm om cbpgeuHo-cbgoBu 3a6oaaBatus (16).

CympuH gpochopbm e Hal-HUCHK u ce nokauBa
caeg xpaHeHusma. [Mo-Bucokume cympewHu HuBa
Ha 2AagHO ca acouuupaHu ¢ no-Bucok puck om obwa
cmbpmHocm, kakmo 6 obwama nonyaauua (17, 18),
maka u npu mas3u ¢ Xb3 (19, 20). Emo 3aw, 3a oueH-
Ka Ha pucka 3a cbpgeuHo-cbgoBa 3aboreBaemocm u
CMbpmMHocm e no-gobpe ga ce uznoa3zBa pochopbvm
Ha 2aagHo (21), makap ye gpocpamypuama 8 24-vaco-
Bama ypuHa gaBa no-gobpa npegcmaBa 3a dpocdop-
Homo HamoBapBaHe.

NHANES Il (n=15,833) noka3Ba, ue egHoBpe-
MEHHOMO HaAuYUEe Ha apmepuaAHa XunepmoHua U Xu-
nepcocamemun 3HadumerHo yBeauuaBa pucka 3a
cbpgeuHo-cbgoBa cmbpm, 6 cpaBHeHue ¢ Haauduemo
camo Ha egHo om gBeme (22).

Bucokume cepymHu HuBa Ha gpocopa ca cBup-
3aHu ¢ no-Bucoka yecmoma Ha cbpgeuHo-cbgoBume
3aboaaBaHua u cmbpmHocm npu nauueHmume ¢ Xb3
(23-25). Mopagu moBa, KDIGO npenopbuBa HuBama
Ha cepymHua ¢pocop ga ce noggwbpxkam 6 pedpe-
peHmHu cmouHocmu npu Xb3 3-5 cmagut (26).

Docgpop u cepgeyHo-cvbgoBa cucmema
Mocgpopbm yuacmBa 6 2eHe3ama Ha Cbpgeu-
HO-cbgoBu 3a6oAaBaHua NPAKO, KAMO CMUMYAUPA EH-
gomeaHume yBpega u gucdyHkuua u pazBumuemo
Ha cbgoBume KaayuUKamMuU; U UHgUPEKMHO - Kamo
cmumyaupa cekpeuuama Ha PTH u FGF23.

PTH u cbpgeyHo-cbgoB puck

B onumHu in vitro nocmanoBku, PTH oka3B8a
Bazoguramamoper egekm, yBeauvyaBalku npogyk-
uuama Ha NO, nocpegcmBom akmuBupaHe Ha peugen-
mopume 3a PTH (PTHRT) no 2aagko-myckyaHume u
eHgomeAHuUme KAemku.

BeHozHomo BauBaHe Ha u3zuoAO2UYHU gO3U
PTH y 3gpaBu gobpoBoauu Bogu go napagokcaaHo
nokauBaHe Ha apmepuaAHOomMo HaaazaHe. PTH no Ha-
KOAKO mMexaHu3ma cbyvacmBa 6 2eHezama Ha apme-
puaAHama xunepmoHus:

1. Tot akmuBupa cekpeuusma u omeoBopa Kbm Ka-
mexoAamuHume. [Mpu xunepnapamupeougu3bm ce Ha-
6atogaBam no-Bucoku HuBa Ha KamexoAamuHuUmMe u Ha-
maanBaHe Ha HuBama um cAeg napamupeougekmomus.

2. MokauBa kaayueBume HuBa, HO gopu u npu Hop-
MOKaAUUEMUYHU hauueHmu ¢ Xunepnapamupeougu3bm
e no-Bucoka yecmomama Ha XunepmoHuama.

3. Mo noBbpxHocmma Ha aAgocmepoH-NPOgYUU-

pawume kaemku 8 zona glomerulosa ca omkpumu pe-
uenmopu 3a PTH (PTH1R). MocpegcmBom max PTH
cmumyaAupa cekpeuuama Ha argocmepoHa. Om cBosa
cmpata Bucokuam argocmepoH akmuBupa muHepans-
KOpMmMuKoCmMepougHU peuenmopu no noBbupxHocmma
Ha napamupeougHume KAemKU U CMumMyAupa cekpe-
uuama Ha PTH. Taka ce 3amBapa nopoueH kpbe.

4. MNokauBa HuBama Ha eHgomeauHa u cBo60g-
HUMeE paguKaau.

5. Cmumyaupa cekpeuuama Ha FGF23.

6. PTH yBeauuaBa npogykuuama Ha IL-6 upes3
yBeauuena kocmua pezopbuus u/uau yBeauueHa vep-
HogpoOHa cuHmesa, uzBecmen mapkep Ha Bb3nane-
Huemo u cBbp3aH ¢ Bucok cbpgeUHo-CbgoB puck.

7. AkmuBupa npomeunkuHaza C u yBeauuaBa
cbgbpykaHuemo Ha cAMP 8 kapguomuouumume, Bo-
gew, go MuokapgHa xunepmpodusa

8. MocpegcmBom Ca-kaHaau om L-mun, Hamaaa-
Ba koHmpakmuAHua epekm Ha Gema- agpeHepauyHa-
ma cmumyarauua B kapguomuouumu u akmuBupa mu-
oKkapgHama anonmo3a C KpaeH pe3yamam CbpgevHa
HegocmambuHocm. ObpamHo - npoyuBaHua nokasz-
Bam nogobpeHue Ha eHgomeAHama U guacmoAHama
(PYHKUUA U pegyKuua Ha MUoKapgHama xunepmpodus
caeg noHwkaBaHe Ha PTH npu guaausHu nayueHmu no-
cpegcmBom BratouBare Ha kaauumumemuuu (27, 28).

FGF23 u cbpgeyHo-cbgoB puck

OcBer nozHamume edpekmu Ha FGF23 Bobpxy
kaauueBo-gpocgopHama obmanHa, 6 nocaegHume 20-
guHu Bce no-zoramo BHumaHue ce obpbwa u Ha He-
2oB8omo getcmBue Bbpxy gpyau NpuyeAHU OpeaHu,
Kamo eguH om max e cbpuemo. lNpoyuBaHua B8 masu
Hacoka 208opam 3a gupekmeH edpekm Ha FGF23 Bbp-
Xy MuoKapga u cmumyaupaHe Ha AeBokamepHama
xunepmpodua Ha cbpuemo. EgHoBpemerHo ¢ moBa
ca onucaHu ecpekmu u Bbpxy apmepuasHama xunep-
moHug, cucmemHomo Bb3naseHue u npozpecuama Ha
XB3, gonbAHUMEAHO ymexxkHaBawu npozpecuama Ha
xunepmpoduama. Tod cmumyaupa u muokapgHama
ubpo3a, cekpeyuama Ha KorazeH mun 1 u 2 ¢ KpaeH
pe3yamam cbpgeyHa HegocmamubyHOCM.

FGF23 noBuwaBa HaBAauzaHemo Ha kaauud 6 kap-
guomuouumume, koemo ycuaBa mexHua KoHmMpak-
muAumem, HO UMa U npoapmmozeHHO gelcmBue.
Hakou npoyuBanua nokazBam, ye Bucokume HuBa Ha
FGF23 ca cBbp3aHu ¢ Bucoka yecmoma Ha AeBoka-
MepHa Xxunepmpodus, CbpgedHa HegocmambyHOCm
U CbpgevHu apummuu (29).

@ocdop u engomenHa gucpyrkuus

3a npaBuaHOMO PYHKUUOHUpaHe Ha eHgomeaa e
HeobX0guUMO eHgomeAHUME KAeMKU ga ca CbC 3anase-
Ha cmpykmypa u oyHkuua. B onumHu nocmaHoBku e
gokazaHo, ye pocpopbm 666 Bucoku go3u nomucka
NO-cuimemazama (eNOS), c koemo HamaraBa npo-
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gykuyuama Ha NO, cmumyaupa NADPH-okcugazama
u yBeauuaBa npouzBogcmBomo Ha cBobogHu pagu-
KaAu (ocHoBHO H202). Om cBoa cmpana, H202 cmu-
MyAUpa anonmo3ama Ha eHgomeAHume kaemku (29)
U nomeHyupa 0CMeoxXoHgpo2eHHama mpaHcgopma-
uua Ha cbgoBume 2AagKO-MYCKYAHU KAEMKU (nocpeg-
cmBom akmuBupaHe Ha Runx2) (30-34).
Xuneppochamemuama cmumyaupa u geckBama-
UuAMa Ha eHgomMeAHU KAemKu, kamo egHoBpemeHHo ¢
moBa ycuaBa agpeHaauH-3aBucumama BazokoHCMpPUK-
uua U nomucka auemuaxoAuH-3aBucumama Bazogu-
Aamauun. Cowo maka npegu3BukBa gupekmHa anon-
mo3a Ha cbgoBume 2AagKO-MYCKYAHU KAEMKU, Kamo
ce omgeaam kaauueBo-eHgomeAHU MUKpOYacmuuKu
(Endothelial microparticles (EMPs). EMPs nomuckam
NO-3aBucumama Bazoguramauus; yBeauuBam cbgo-
Bama puaugHocm u akmuBupam Bb3naseHuemo. Oc-
BeH kaauul u gpochop, me3u vacmuuu ca 6o2amu u
Ha npomeuHu u pocpoaunugu ¢ ocHoBeH npegcma-
Bumen pochamuguaceputr (phosphatidylserine, PSer),
Koumo ycuaBa ekcnpecuama Ha mbkaHHua gpakmop Il
u akmuBupa mpombo3ama. KpaeH echpekm om maka u3-
O6poeHume npouecu e eHgomeAHa gucyYHKUUA.

@ocop u cbgoBu kaaruudpukamu

Kaacuuecku mogea 3a xunepdgocdamemun u
cbgoBu  Kaayuukamu e XpoHUYHOMO ObOpeUHo
3aboaaBaHe. Hakoako enugemuoaoz2udHu npoyyBa-
Hu nokazBam Bpbikama mexxgy cepymHume HuBa
Ha gpocpopa u cbgoBume kaauudpukamu 6 obwama
nonyaauus (35), HayaaHUMe cmaguu Ha Xb3 (23) u
npu guaauzHu 6oaHu (36, 37). Adeney u coemp. npu
nauueHmu ¢ ymepeHo XB3, Ho 6e3 kauHuuHa u3aBa,
gemoHcmpupam, ye Bcako nokauBaHe Ha gpoccpopa ¢
0,32 mmol/l e curen (p=0,002) u He3aBucum puckoB
pakmop 3a pa3zBumuemo Ha kaAuudukamume (23).

IMpu XB3 ce HabawgaBa noBuweHo omaaea-
He Ha kaAuudukamu B cvbgoBeme (38) u noBuweHa
cbpgeuHo-cbgoBa 3aboreBaemocm u cmbpmHocm.
3a pazBumuemo Ha kaauuukamume ca Heobxogu-
MU eHgomeaHa guccytkuyua u Bucok okcugamuBer
cmpec (nogcuaBaHu om  xunepcpochamemuama).
Mocopbm HaBauza akmuBHo nocpegcmBom Ha-
mpueBo-hocpopHu mparHcnopmepu Pit-1 u Pit-2 6 cb-
goBume 2AagKo-MyckyaHU KAemku u akmuBupa agpeH
dpakmop Cbfal (core-bindingfactor alpha-1Runx2). MNo-
cmeneHHo u3ue3Bam xapakmepHume 3a MycKyaAHUme
KAEMKU aKmuH u meykka Bepuza Ha MUO3UH, U 3anou-
Ba dpeHomunHa mpaHcgopmauua B8 xoHgpouumo- u
ocmeobaacmonogobHu kaemku. B cbgoBama cmeHa
ce ekcnpecupam mapkepu, XxapakmepHu 3a KaAuupa-
wume ce cbgoBe kKamo aakaaHa pochamasa, ocme-
OKaAUUH U ocmeonoHmMuH (39), ¢ kpaeH pe3yamam
cbgoBu KaAuuguKakmu.

AHaausupaluku  Framingham  Offspring  study,
Dhingra u comp. (16) uskazBam npegnoaoyxeHue 3a

HAKOAKO Bb3MOXHU mexaHu3ma 3a HapacmBaHe Ha
cbpgeuHo-cbgoBua puck npu nokauBaHe Ha cepym-
HUAa pocop:

1. Xunepcocaemmuama nomucka Ta-xugpo-
KcuAazama u HamaraBa HuBama Ha 1,25(OH)2D (40,
41). Huckume HuBa Ha 1,25(0OH)2D Bogam go Hama-
AEHUEe Ha CbpgedHua KoHmpakmuaumem (42) u yBe-
AuvaBaHe Ha KOpOHapHUME KaAuugukamu (43).

2. AupekmHa cbgoBa yBpega om xunepgocga-
memuama (44) u nokauBaHemo Ha CaxP npou3Bege-
Hue ¢ omaazaHe Ha KaauueBo-ocdopHU Kpucmaau
8 cbgoBama cmeHa u nocregBawa kaayudukauus. B
npoyuBaHua e HabatogaBaHo nokauBaHe Ha ocmeo-
noHmuHa (45, 46) kamo u3pa3 Ha KaAuuukauuama.

3. lMpeguszBukBaHe Ha cybkAuHuuyHa ObOpeuHa
gucdyHKuuA.

4, Xunepgocgamemuama nokauBa PTH (gopu u
npu 3gpabu xopa) (47), kolmo cmumyaupa NPpogyKuua-
ma Ha IL-6 upe3 yBeauvyeHa kocmHa pe3opbuua (48)
u/uAu YyepHogpobHa cuHmesa (49).

KakBo nokazB6am onumrume nocmano6ku?

ExkcnepumenmanHu npoyudBaHua in vitro nokasz-
Bam, ue pocpopbm npegu3zBukBa cbgoBu Kaauu-
pukamu u cvpgeuHo-cbgoBu yBperkgarua (50-53) u
okazBa npak mokcuueH egpekm Ha cbgoBume 2aag-
KO-MUCKYAHUME KAeMKU U eHgomeaa (54-57).

lMpu muwku 6Goezamama Ha ¢ocamu guema
Bogu go HamaaaBaHe Ha aueMUA-XOAUH-UHgYUUpaHa-
ma peaakcauua u noBuwabBaHe Ha peHuredPUH-UH-
gyuupaHama KOHCMPUKUUA Ha aopmHu NpbCMeHU
nocpegcmBom mogyaupaHe Ha Bvb3nareHuemo (54). B
muwiu mogea Ha Xb3 aeueHuemo cue ceBeramep Hama-
AaBa pocpamemuama u HuBama Ha FGF-23. o mo3u
HauuH npegomBpamaBa pazBumuemo Ha eHgomena-
Ha gucgyHkuus, nogobpaBa pusugHocmma Ha aop-
mama u AeBokamepHama guacmoAHa gucgyHKuuA.
Taka oka3zBa npomekmuBeH echekm No omHoweHue
Ha npozpecuama Ha AeBokamepHama xunepmpodusa
(55). MpoyuBaHe npu 3gpaBu mbXke ¢ PAOY-meguu-
paHa Bazoguramauua Ha OpaxuaaHama apmepus
noka3zBa, ye ocmpama nocmnpaHguasHa xuneppoc-
(hamemua npomeHa eHgomeAHama yHKuuA 4ypes3 Ha-
pacmBaHe Ha obpa3zyBavemo Ha peakmuBHuU KucAo-
pPOgHU pagukaAu u HamaaaBaHe Ha GuoHaaudHoCcmMMa
Ha a3omHua okuc (56).

M maka, kaauudpukamume 3acazam cbgoBama
cmeHa, MUuoKapga u cbpgeuHume kaanu. Koezamo 3a-
ceazHam cbgoBama uHmMuma nognomazam pazBumue-
MO Ha amepockAepumuyHUmMe naaku. [pu omaazaHe
8 meguama nokauBam cbgoBama pejucmeHmHocm ¢
nocaegBawo nokauBaHe Ha caegHamoBapBaHemo Ha
copuemo u AeBokamepra xunepmpocpua u CH.
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BraxoB, lopgar 4.

Bwv3morxkHoCcmu 3a npogpurakmuka
[MpuAoXKEHUEMO Ha HeCbgbp Kawu Kaauul oc-
doynroBumenu (ceBeramep UAU AaHMaAH) NPU MUWKU
C ypemus u gedpuyum Ha anoaunonpomeut E cnupa
pazBumuemo Ha ypemuuHa Xxunepgocgamemus u
3a6aBa npoepecuama Ha cbgoBume kaauuukamu B
UHMUMA U MEgQUA U amepoCKAEPOMUYHUME NPOMEHU
(50). B cbwomo npoyuBaHe Ha Six u comp. (50) ce
omyuma u HamaaaBaHe Ha MUHEPAAHOMO OMmAaeaHe
U ckopocmma Ha kocmuo obpazyBaHe npu ypemuuHu
MUWKU Ha (pOoHa Ha NpuAo>KeHUemo Ha ceBeaamep, HO
He U npu AedeHue ¢ AaHmaH. ToBa 206opu, vye oc-
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Pe3iome

BwvBegenue: Tupeougumbvm Ha Hashimoto (TH) e Hal-paznpocmpaHeHomo mupeougHo aBmoumyHHO 3a-
6oaaBaHe (Au3) ¢ HenpekbcHamo HapacmBawa vecmoma. B peguua npoyuBaHua e gokazaHo, ye TH uecmo
ce cbyemaBa ¢ gpyau aBmoOUMYHHU eHJOKPUHHU U HeeHJOKPUHHU 3aboaaBaHua ¢ opopmaHe Ha aBmoumyHHU
noau2aaHgyaapHu cungpomu (AlC). NoBeuemo npoyuBaHun, oueHaBawu pazaudHu KoHCmMeAauuu om Au3, ca
uzcaegBanu paznpocmpaneHuemo Ha TH npu HemupeougHume makuBa, a He o6pamHomo. OckbgHU ca gaHHU-
me 3a paznpocmpaHeHuemo Ha HeaBmoumyHHU Ko-MmopbugHocmu npu TH.

Llea: Aa ce onpegeasm yecmomama u Bugbm Ha Ko-mopbugHocmume npu HenogbpaHa uzBagka om xocnu-
maau3upaHu navueHmu ¢ TH kamo ce ouyeHu Bpb3kama um ¢ noaa, Bb3pacmma, PYHKULUOHAAHOMO CbCMoAHUE
u akmuBHocmma Ha aBmoumyHHua npouec Ha wumoBugHama >kae3a.

Mamepuaa u memogu: PaHgomu3upaHo Kpoc-ceKuuoHHO npoydBaHe npu 447 nauueHmu ¢ TH B 3pasa 6b3-
pacm (om 18 2. go 88 2., cp. Bb3pacm 45,81£16,18 2.) - 372 »xeHu (83,2%) u 75 mbxe (16,8%), xocnumaauzupa-
Hu B8 KauHuka no EHgokpuHoAaozua u 6oaecmu Ha oomaHama, YMBAA ,CB. lfeopau”. OueHaBaH e pyHKUUOHaAEH
(FT,, FT,, TSH), umyHonozuuen (anti-TPOAB, anti-TgAB, TRAB) u exozpachcku cmamyc Ha wumoBugHa xae3a u
ca uzBbpuweHu WUpPOK cneKMbp KAUHUKO-AabopamopHuU uzcaegBaHua 3a oueHka Ha ocHoBHomo 3aboAanBaHe u
Ko-mopbugHocmume.

Pezyamamu: TH e no-yecm npu >KeHCKU NOA (CboOMHowWeHuUe xeHu:mbxke — 4,96:1), npeobragaBa 61606 Bb3-
pacmma 29-61 2. ¢ Had-20Aama yecmoma (24,61%) 8 guanazoHa 29-39 2. He ce ycmanoBaBam cmamucmuuye-
CKU 3HA4YUMU pa3Auku no noA B8 npoueHMHOMO paznpegeAeHue Ha yyacmHuuyume 6 omgeaHume Bv3pacmoBu
2pynu. B Hacmoawama 6oaHuuHa u3zBagka ¢ TH Had-uecmo e eymupeougHomo cbemosaHue - 8 75%, caegBaHo
om xunomupeougu3ibm 8 21,6% u Xawumokcuko3a 6 3,4%. Hama pazauku no noa 8 HuBama Ha mupeougHume
XOPMOHU U aHmumeaa. PazauuHu consmcemBawu 3aboanaBaHua ce omkpuBam npu 379 (84,8 %) om nauueH-
mume, kKamo He ce HabAalbgaBam cmamucmuyecku 3Ha4umu noaoBo ob6ycaoBeHu pazaudua B yecmomama um.
M3katoueHue ca xemamoao2uvuHume 3aboaaBaHua - 6AU30 2 nbmu no-dyecmu npu mbvxkeme (p=0,032). C Hal-20-
AfMa yecmoma ca apmepuaaHa xunepmonun (38,26%), memaboaumeH cuHgpom (26,85%), 3axapeH guabem
mun 2 (20,13%), IBC - 11,86%, gezeHepamuBHu cmaBHu 3a60aa8aHun - 10,51%, aHemuu € pa3AauyHa 2eHes3a -
9,62%; gokazaH PCOS npu >eHu - 9,14%, gobpokayecmBeHama npocmamHa xunepnaazua npu moxe - 6,67%.
Bucok ce ouepmaBa npoueHmbm Ha ageHOoMUMe, aH2aXKupawu Xunogu3a, HagbvbpeuHu u napawumoBugHu
Ae3u - obwo 13,42%, kamo npu HAKOU hauyueHmu ce cpewam noBeye om eguH ageHomu B8 pamkume Ha MEH.
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ABmoumyHHU Ko-mopbugHocmu ycmaroBaBame 6 13,65%. Odopmeru AINC ce omkpuBam 6 8,05%, kakmo
caegBa: AIC mun 3 - 7,16%, kamo AIC mun 3A 3aema 3,58%; AINC mun 1 u mun 2 - no 0,45%. Tupeoug-aco-
uuupaHa ocpmarmonamus (TAO) e Haauue B 1,34% om cayuaume. CowecmByBam 3Hauumu Bv3pacmoBo oby-
croBeHu pazaudusa B8 vecmomama Ha cenvmcemBawume 3a60Aa8aHun mexxgy omgeaHume gekagu. CpegHama
Bb3pacm npu nayueHmume camo ¢ TH (36,80£10,63 2.) e no-HUCKa CNpAMO Ma3u NpuU hayueHmume CbC CbNbM-
cmBawu HeaBmoumyHHU (46,22£16,29 2.) u aBmoumyHHu (45,54+14,77 2.) 3ab6oaaBaHun, p<0,001. Obwama
Ko-mopbugHocm He e 6 npaka 63aumoBpb3ka ¢ hyHkyuama Ha wumoBugHama >kae3a 6 momeHmMa Ha u3cAeg-
BaHemo - HabatogaBa ce 8 85,9% om nauueHmume ¢ eymupeougHo, 8 80,2% c xunomupeougHo u 8 86,7% c
XunepmupeougeHo CbCMOAHUE, C U3KkAloueHue Ha peBmamoaozuuHume 3aboaaBarua - 6 33,3% npu xunepmu-
peougu3bm, B8 16,7% npu xunomupeouguibm u 6 9.9% npu eymupeouguzbm. TSH-peuenmopHume aHmumeaa
ca no Bucoku npu conbmemBawu Au3 (p=0,043).

3akaroderue: MNMpoyuBaHemo e nuoHepHO 3a cmpaHama kamo obem Ha uzBagkama u cnekmbp Ha aHaAu-
3ume, Xxapakmepu3upawu Ko-mopbugHocmume npu mupeougum Ha Xawumomo, goka3Ba wupokomo um pas-
npocmpaHeHue u gaBa Hacoku 3a CKpuHuH2 u npocaegaBaHe 6 KAUHUYHamMa npakmuka ¢ o2aeg noBuwabBaHe
kayuecmBomo Ha obzpukBaHe Ha 3aboAeAume.

KaoyoBu gymu: mupeougum na Hashimoto, ko-mop6ugHocmu, aBmoumyHHu 3a60aaBarus, aBmoumyHHu

noAu2AaHgyAapHU CUHgPOMU

BbBegeHue

ABmoumyHHume 3aboaaBaHua (Au3) npegcma-
BanBam xemepozeHHa 2pyna om XpoHuuHU 3aboaaBa-
HuA, KOUMO 3acAeam cneuudpuyHu ueAaeBu opzaHu uau
cucmemu om MHokecmBo opeaHu U ca uHUUUUpaHu
om 3azyba Ha UMUYHOAO2UYHA MOAEPAHMHOCM KbM
cobcmBeHu aHmueeHu. ABama cneuudpuuHu acnek-
ma Ha me3u pa3cmpoutcmBa ca, ye noBevuemo Au3 ca
CKAOHHU KbM CbuyemaBaHe Ha HAkoAko makuBa npu
eguH u cbw, nauueHm (noauaBmoumyHumem), a 3a-
cezHamume uHguBugu ca cKAOHHU ga ce epynupam B
egHo u cbwo cemeucmBo (cemeeH aBmoumyHumem).
Te3u obwu Xxapakmepucmuku npegnoAazam, ye pas-
Bumuemo Ha pazauuHume Au3 ce Bause om cxogHu
2eHeMUYHU U enu2eHemuYHU hakmopu u om pakmo-
pu Ha okoAHama cpega (1). TupeougHume Au3, Koumo
obxBawam ocHoBHo mupeouguma Ha Hashimoto (TH)
u bazegoBama 6oaecm, 3acazam npubauzumeaHo 5%
om obwomo HaceaeHue (2). KoHuenuuama 3a aBmo-
UMUHHA guamesa e WupoKOo 3acmbneHa u N0 omHowe-
HUe Ha max, kKamo npu npegwecmBawu npoyuBaHus e
gOKYMEHMUpPAHo, Ye Auuama ¢ mupeougHu Au3 umam
noBuweH omHocumeaeH puck om pazBumue Ha no-
AuaBmoumyHumem, no mo3u HadyuH noguepmabadku
poAAMa Ha cnogeaeHama 2eHemu4Ha NpegpaznoAoXKe-
Hocm 3a mHoykecmBo Au3 (3-5). No-HoBu cbobweHua
noka3zBam, ye HampynBaHemo Ha pazauuHu Au3 npu
nayueHmMu ¢ mupeougHu Au3 moxe ga 6bge obycao-
BerHo u om gpyau npucbwu hakmopu, kamo Bb3pacm
(6) u Bpb3ka CbC cneuuguyHU Xpomo3zomonamuu (7-9),
u36bH 2eHemuYHama NpegpazNoAOXKeHOCM.

Tupeougumbvm Ha Hashimoto 68 cB8emoBeH ma-
wab e Hal-paznpocmpaHeHomo Au3 Ha wumoBugHa-
ma xae3a 666 Bcaka Bb3pacm u yecmomama my ce
yBeauuaBa npe3 nocregHume gecemuaemus (10-12).

Ceza ce npuema Kamo npomomun Ha Op2aHHO-Cne-
yudguyHO Au3, npu Koemo akmopu Ha OKOAHama
cpega u ek3ucmeHuuaAHu gpakmopu npegu3BuxkBam
pazBumuemo Ha umyHeH omzoBop cpewy mupeoug-
HU aHmMu2eHu npu 2eHemuyHo nogamauBu unguBugu
(13-16). MpeguwHu npoyuBaHua cbobwabam 3a no-
BuweHo paznpocmpaHeHue U OMHOCUMEAEH pPuCK
om gpyau Au3 npu navueHmu ¢ TH u mexHume pog-
cmBeruuu, kamo ocHoBHo ce noguepmaBa BaxkHocm-
ma Ha obwama 2eHemuyHa npegpaznoAoxkeHocm (3,
4, 17). Taka, no pa3audeH HavuH 8668 Bpb3ka ¢ TH e
onucaH wupok cnekmbp om Au3, Bapupawu om 6b-
BAuvaHe Ha eHgOKPUHHU UAU HEEHJOKPUHHU Op2aHu,
CcneyuuYHU UAU cucmemHu 3aboanBanun (4, 17-24).
TBbpgo e ycmaHoBeHa makaBa acouuauua 3a HAKOU
3aboaaBaHua (Hanp. nepHUUUO3HaA aHemus), nopagu
Koemo ce npaBam npenopbku 3a Heobxogumocm om
CKpUHUH2 (4), gokamo 3a gpyau, Hanp. pa3AudHu peb-
MamoAO2UYHU U KOXHU 3aboaaBaHua ce cbobwaba
3a acouuupaHocm ¢ pazaudHa yecmoma (18-24). Oc-
BeH cnogeAreHOMO 2eHeMUYHO NpegpaznNoAO>KeHUE,
hakmopume Ha OKOAHama cpega u BbmpewHu gak-
mopu moz2am ga 6bgam om pewaBawo 3HayeHue 3a
gemepmuHupaHe pazHoobpazuemo om aBmoumyHHu
npoabu (4). Ho, noBeuemo npoyuBarus, oueHaBawu
pa3AudHU KOHCcmMeAauuu om Au3, ca uzcaegBaau pas-
npocmpaHeHuemo Ha TH npu HemupeougHu Au3, a
He obpamHomo (4, 18-24). OckbgHU ca gaHHUMe 3a
paznpocmpaHeHuemo Ha HeaBmoumyHHU KO-MOopbug-
Hocmu npu TH, a 3@ Hawama nonyaAauua HAMa U3CAeg-
BaHe Ha Ko-mopbugHocmume 6 no-o06wupHuU u3zBagku.
Lleama Ha npoyuBaHemo e ga ce onpegeaam
Bugbm u yecmomama Ha Bcuvuku cbnvbmcmBawu
3aboaaBaHua - aBmMoOuMyHHU €HJOKPUHHU U HeeHgo-
KpUHHU, HeaBmoumyHHu, 6 m.u. memaboAumHu U ma-
AU2HEHU npu HenogbpaHa npegcmaBumenna uzBagka
Om XOCNUMAaAU3UpaHU NayueHmu ¢ mupeougum Ha
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Hashimoto kamo ce onpegeau Bpb3kama Ha KO-Mop-
fugHocmume ¢ (PYHKUUOHAAHOMO CbCMoAHUE Ha
wumoBugHama >aAe3a u akmuBHocmma Ha aBmo-
UMUHHUA NPOUEC U ce NomMbpcam npegpaznoAazawu
phakmopu 3a pazBumuemo um.

Mamepuaau u memogu

lNpegcmabBa ce paHgomu3zupaHo cpe3zoBo npo-
yuBaHe Bbpxy xocnumaau3zupaHu nayueHmMu ¢ goka-
3aH TH (n=447), npoaexkaau B KauHuka no EHgokpu-
HoAO2uA U Boaecmu Ha obmaHama npu YMBAA |, CB.
feopau”, MroBguB om 01.10.2019 2. go 01.04.2022
2. C aHaAU3 Ha aHaMHECMUYHU, KAUHUKO-aHmMpono-
MEMPUYHU, KAUHUKO-AaBopamopHu gaHHu, 6 m.u.
XOPMOHAAHU U UMUHOAO2UYHU nokazameau u Bu3ya-
Au3upawu uscaegBarua Ha wumoBugHama >kae3a u
oueHka Ha cbnbmcmBawume 3a6oaaBaHus. Bcuuku
yyacmuuyu uznwvaBam kpumepuume 3a nogbop. Aua-
2Ho3ama TH ce 6a3upa Ha 4 obwonpuemu Kpumepus:
KAUHUYHA Xapakmepucmuka Ha >kAe3ama, noBuweHu
mumpu Ha mupeougHume aHmumeaa (cpewy Tg, TPO
u TSH-peuenmopa, koumo moz2am ga 6bgam OAOKUpa-
WU U CMumyAupauwu), exoepagpcka Haxogka, mbHKou2-
AeHa acnupauuoHHa buoncusa (TAB). YuacmHuuume ca
oueHeHu kamo HoBoguazHocmuuupaHu, ¢ ycmaHoBe-
Ha guazHo3a B npegxogeH nepuog, 6e3 AeueHue uau
cbe cbnbmemBawo AeyeHue no Bug u gosa.

Bcuuku kauHuko-rabopamopHu u3zcaegBaHua ca
u3zBopweru B LlenmpaaHa Kaunuuna Aabopamopus
(LIKA) npu YMBAA ,,C8. Teopau”. INpoyuBaHemo om-
2oBapa Ha cmaHgapmume u Kpumepuume 3a Hayu-
HOCM U emuyHOCM U Ha u3zuckBaHuama Ha GOAHUY-
Homo 3aBegeHue Nno oMHoOwWeHUEe Ha MeguuuHcKama
gOKyMeHmauua u UHgOPMUPaHOMO Cb2Aacue Ha na-
uuenmume. KpbBma 3a kAuHuuHO-A@GOpamopHume
uscaegBaHua e ocuzypeHa upe3 3amBopeHa cucme-
mMa 3a B3emaHe Ha GuoAoz2uveH mamepuaa (Sarstedt
S-Monovette Serym Z/2,7 ml; Sarstedt S-Monovette
K3 EATA /2,6 ml). BuoroeuyHuam mamepuar - Be-
Ho3Ha KpbB e B3emaH cympuH (mexgy 7:00 u 9:00
4.) Ha 2AagHoO (3a kKopmu3oA u 6 23 u. Beuep) u caeg
cnazBarve Ha Bcuuku uzuckBaHua (cmaHgapmHu u
cneuuduuHu) 3a nogzomoBka u B3emaHe. 3a Bcuuku
nokazameau e u3zBopwBaH cucmemeH Bbmperabopa-
mopeH KOHMPOA U BbHWHA oueHka Ha kKauecmBomo
Ha pe3yamamume 4pe3 ydacmue B HayuoHaAHU U
MexXXgyHapogHu npozpamu, 32 koemo LIKA Ha YMBAA
,CB. Teopau” paznoaaza cbc cbomBemHume cepmu-
hukamu. AHaAuzume Ha BuoxumuvHUMeE Nnokazameau
ca u3BbpweHu Ha KAUHUYHO-XUMUYEH aHaAu3zamop
AU 480, Beckman Coulter (USA) no opuauHaaHu npo-
2pamu ¢ KOHBeHUUOHaAHU aHAaAUMUYHU NpUHUUNUHA
uznoa3zBaHume memogu. OcHoBHUME XOpMOHU U Buo-
XUMUYHU MapKepu 3a oueHka Ha cbnbmcmBawga eHgo-
KPpUHHA U HeeHgOKpUHHAa namoaozaua ca u3BbpuwBaHu
no cbomBemHu cmaHgapmu3upaHu memogu Ha LIKA.

XopMoOHaAHU U UMYHOAO2ZUYHU NOKazameau
Ha wumoBugHama xAe3a

* Tupeocmumyaupauw, xopmoH (Thyroid-
stimulating Hormone; TSH)

PeakmuBu: CLIA (xemMUAyMUHUCUEHMEH UMYHEH
aHaau3) - Beckman Coulter, Inc., Ireland.

[puHyun Ha memoga: caHgBuyeB umyHoxumuyeH
aHaAus.

AHaauzamop: Access 2 Immunoassay System,
Beckman Coulter, Inc., USA

Pepepermuu epaHuyu: 0.34 - 5.60 mIU/L.

* C6o60ogen mupokcun (Free Thyroxine; FT,)

PeakmuBu: CLIA (XxeMuAymuHUCUEHMEH UMYHEH
aHaau3) - Beckman Coulter, Inc., Ireland.

[puHyun Ha memoga: KOHKYpeHmMeH UMYHOXUMU-
YeH aHaAus3.

AHanuzamop: Access 2 Immunoassay System,
Beckman Coulter, Inc., USA

PecpepenmHu epaHuyu: 7,86 - 14,41 pmol/L.

* C6060geH mpuiiogmupoHuH (Free
Thyiodothyronine; FT,)

PeakmuBu: CLIA (xemuAymuHucugeHmeH UMyHeH
aHaauz) - Beckman Coulter, Inc., Ireland.

[puHyun Ha memoga: Memogbm Ha onpegeaaHe
Ha FT, e KOHKYypeHmeH UMyHOEH3UMEH aHaAu3.

AHaauzamop: Access 2 Immunoassay System,
Beckman Coulter, Inc., USA

PepepenmHu epaHuyu: 3,8 - 6,0 pmol/L.

* TupeonepokcugazHo aHMUMAAO
(Thyroperoxidase Antibody; TPO-Ab)

PeakmuBu: CLIA (xeMuAymuHUCUEHMEH UMUHEH
aHaau3) - Beckman Coulter, Inc., Ireland.

[puHyun Ha memoga: caHgBuueB umyHoxumuyeH
aHaau3

AHaauzamop: Access 2 Immunoassay System,
Beckman Coulter, Inc., USA

Pecpepermnu epaquyu: 0 - 9 1U/ml.

* Tupeoz2robyauHoBo anmumano
(Thyroglobulin Antibody; Tg-Ab)

PeakmuBu: CLIA (xeMUAYMUHUCUEHMEH UMYHEH
aHaau3) - Beckman Coulter, Inc., Ireland.

[puHyun Ha memoga: caHgBuueB umyHoxuMuYeH
aHaAus.

AHaauzamop: Access 2 Immunoassay System,
Beckman Coulter, Inc., USA

Pecpepermnu epaquyu: 0 - 4 1U/ml.

* TupeomponuH peyenmopHO aHMUMAAO
(TPAm), Anti-TSH Receptor (TRADb)

PeakmuBu: Anti-TSH Receptor (TRAb) ELISA -
EUROIMMUN Medizinische
Labordiagnostika AG, Germany c kam: N2 EA 1015-9601 G

Ananuzamop: ELISA cucmema (puligep Multiscan
CbC cneyuaAu3upaH copmyep U MUAAHO

ycmpouicmBo Wellwash 4 MK2)

PecpepenmHu epaHuyu: 0 - 4 1U/ml.
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MHcmpymeHmMaAHu memogu

Exozpagpua Ha wyumoBugHa xreza - Ha Bcuu-
Ku ydacmuuuu B npoyuBaHemo e u3zBbpweHa ya-
mpacoHozpadua Ha wumoBugHama >kae3a (anapam
Sonoace 1500 u anapam Esaote Mylab).

TeHKOu2AeHa acnupayuoHHa 6uoncua (TAb) -
Nno npeueHka Ha yacm om yyacmHuuume 6 npoyuBa-
Hemo e u3zBbpweHa TAb Ha wumoBugHama >kae3a ¢
ueA guazHocmu4Ho ymouHaBaHe. bBuonmamume ca
pazuemeHu B8 Kamegpama no namoao2uyHa aHamo-
mua Ha YMBAA ,,CB. leopau”.

Cmamucmuyecku memogu

MpuaazaHu ca geckpunmuBeH aHaAu3, gaHHUME ca
npegcmaberu kamo cpegHa cMoUHOCM £ CmaHgapmHo
omkaoHeHue (SD), ocBeH ako He e ombeaazaHo gpyeo;
napamempuueH aHaAau3; HenapamempuuyeH aHaAu3, 3a
HuBo Ha 3Hauumocm Ha HyaeBama xunomesa e npuemo
P<0,05, npu uHmepBaa Ha goBepumeaHocm 95%; kope-
AQUUOHEH aHaAu3; 2padpuyeH aHaau3. Obpabomkama u
aHaAu3bM Ha gaHHUMe ca u3zBbpWeEHU CbC cMamucmu-
yecku nakem SPSS Bepcua 19.0 (Chicago, IL, USA), a 3a
2pacpuveH aHaausz - ¢ MS Office Excel 2013.

Pesayamamu

B npoyuBaremo ca ob6xBanamu 447 nauueHmu c
gokazaH TH, om koumo 372 xeHu (83,22%) u 75 mbxke
(16,78%). INMpeobragaBa »keHckuam NOA (CboOmMHoO-
weHue >xeHu:mbxke - 4,96:1). B Hawama u3Bagka om
auua B 3para Bv3pacm Hag 2/3 om caydaume ca 6606
Bv3pacmoBua guanazoH om 30 go 60 2., a cpegHama
Bv3pacm B uarama uzBagka e 45,81+16,18 2. - Ha
mbxxeme 43,29116,42 2., a Ha>KeHume - 46,31%£16,10
2. AHaAU3UpaHU ca gaHHu camo npu Auua B 3para 6v3-
pacm, nogaexkawu Ha xocnumaau3zauua 6 KauHuka no
EHgokpuHOoAo2ua u Borecmu Ha obmaHama npu YM-
BAA ,CB8. leopau” cnopeg u3zuckBanuama Ha H3OK.
Mo ma3u npuyuHa He ca o6xBaHamu nauueHmu

nog 18 2oguwHa Bb3pacm. Bb3zpacmoBuam ob6xBam
Ha u3zBagkama e 18-88 2., obwomo paznpegereHue
Ha yyacmuuume e npegcmaBero Ha Queypa 1, a no
Bv3pacmoBu gekagu npu gBama noaa - Ha Dueypa 2.
Had-20Aam omHOCumeneH gaa umam Auuyama Ha B6b3-
pacm 29-39 2., caegBaHu om me3u Ha 40-60 2. He ce
ycmanoBaBam cmamucmuyecku 3HaYuMu pa3Auku no
noA B npoueHMHOMO paznpegeaeHue Ha YyyacmMHUUU-
me 68 omgeaHume Bb3pacmoBu 2pynu (p=0,133).
PaznpegeaneHuemo Ha nauyueHmume cnopeg
(hyHKUUOHAAHOMO CcbcmoaHue Ha wumoBugHama
Aeza 6 momeHma Ha xochumaauzayusma e npeg-
cmaBero Ha QQueypa 3. B Tabauya 1 ca ompaszeHu
cmolHocmume Ha TSH, mupeougHume XOpMOHU U
aHmumeaa npu gBama noaa, kKamo He ce omuuma
3Hauyuma pazauka mexkgy msx, nozBoanBawo obegu-
HeHuemo um B no-HamambWHUMeE aHaAu3u.
YcmanoBaBame mHo2000pazue om cbnbmcmbBa-
wu aBmoumyHHu u HeaBmoumyHHu Ko-MmopbugHoCcmu
npu 379 (84,8%) om nayueHmume ¢ TH, kamo He ce
HabAlogaBam 3Hauyumu noroBo obycroBeHu pazaudua
6 yvecmomama um - 83,6% npu >xeHume, 90,7% npu
mbkeme. Tyk He Bauzam B cbobpbikeHue npucbwume
camo 3a eguHua noA 3aboaaBaHua. Camo xemamoao-
2u4HUMe Ko-MopbugHOoCMU ce cpewam no-4ecmo npu
mbkeme (8 20%) cnpamo >keHume (6 11%), p=0,032.
Had-nogpobHo npegcmabBame eHgokpuHHUMe u
memaborumHume Ko-mopbugHocmu (Taba. 2).
HalG-uecmume cbnbmcmBawyu  cvpgeyHoO-Co-
goBu u berogpobHu 3aboraBaHua ca npegcmabeHu
6 Tabauua 3, a Had-uecmume cmomawHo-YpeBHu u
>KABUYHO-UepHOgpPoOHU - B Tabauya 4.
OcHoBHume peBmamonoeuytu Ko-mopbugHocmu
- pazauuHu cmaBHu 3a6oaaBaHua u 6oaecmu Ha
CbeguHumeaHama mbkaH ca ompazeHu 6 Tabauya 5.
B Hawama u3zBagka yecmomama Ha PA e 2,24%
u aBmoumyHHume 3aboaaBaHua Ha CbeguHumeAHama
MbKaH e omHocuMeAHo Hucka. Hald-2oaama e yecmoma

Tabauya 1. TSH, mupeougHu XOPMOHU U aHmMumMeAa npu navueHmume ¢ TH.

lMokazameau | MepHu eguHuuu | Cp. cmouHocmu XKeHu Mubxe p
+SD

TSH mIU/L 5,03+11,80 4,62+9,98 7,09£18,42 0,865
FT, pmol/L 5,08+0,89 5,03+0,83 5,37+1,14 0,129
FT, pmol/L 11,50+2,67 11,44%2,56 11,81+£3,17 0,182
antiTG-Ab IU/ml 73,76+324,84 82,85+348,45 21,82£109,39 0,08
antiTPO-Ab IU/ml 175,38+£302,64 | 185,89£309,85 | 115,80+252,32 0,334
TRAb [U/ml 1,48+1,62 1,37%1,45 2,19+2,47 0,961
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Tabauya 2. EHgoxpuHHU U MemaboAumMHU KO-MOpBugHOCMuU Npu nayueHmume ¢ TH.

EHgoKkpuHHU U memaboAumHu Ko-mopbugHocmu bpou %
ABmoumyHHu
AlC - mun 3 (cbc 3A mun 1 u LADA) 32 7,16
AlNC - mun 1 2 0,45
AlC - mun 2 2 0,45
TAO 6 1,34
Apyeu 3a6ora6aHua Ha wumoBugHama xae3a
Tupeougum Ha De Quervain 7 1,57
Hogo3Ha 2ywa 8 1,79
TokcuueH ageHom Ha wumoBugHama »aAe3a 2 0,45
CbcmonaHue cAeg hapuuaAHa mupeougekmomus 5 1,12
MocmonepamuBeH Xunomupeougu3bm (XaWumMoOKCUKO3a U HOgo3Ha mpaHcgopmauun) 3 0,67
3a6oAa6aHua Ha napawumoBugHu xae3u u Ca-P 06MaHa, KOCMHU HapyweHuA
AgeHom/u Ha napawumoBugHa/u >kAe3u 4 0,89
BmopuueH xunepnapamupeougu3zbm 5 1,12
Ocmeomanauusn - BpogeHa T-aagpa XugpokcuaazHa HegocmamubyHOCM 1 0,22
boaecm Ha lNeugkem 1 0,22
Xunomaaamo-xunocguzapHu 3a6o0ra6aHun

AgeHom xunodu3a - obw, 6pou 35 7,83
AgeHom xunogu3a - akpomezaaua 3 0,67
AgeHOM xunou3a - NpoAAKMUHOM 18 4,03
AgeHom xunocpuza - 6orecm Ha Cushing 2 0,45
AgeHOM Ha Xunous3a - XOpMOHOHeNnpogyuupawy, 11 2,46
KpaHuogapuHzaeom 1 0,22
HexomozeHHOCM Ha xunodou3a npu MPT 6e3 ageHom 3 0,67
XunepnpoAakmuHemusa 5 1,12
Xunonumyumapu3bm 3 0,67
CuHgpom Ha LLuxaH 1 0,22

CaegonepamuBer BmopuueH Xunokopmuuu3zbm
(TCA npu 60aecm Ha Cushing) 1 0,22
EmMnmu ceaa 1 0,22
Xunoz2oHagomponeH Xuno2oHagu3bm 2 0,45
bumemnopaaHa xemuaHoncus 1 0,22
be3BkyceH guabem 1 0,22
MEH-1 - nporakmuHom, ageHom Ha HagbbOpeuHa xae3a 1 0,22

Hag6v606peunu 3a60raBaHun

AgeHom HagbbbpeuHa xae3a - obw, bpou 13 2,91
Kopmukocmepom 8 1,79
XopMoHoHenpogyuupauw, 3 0,67
Deoxpomouumom 1 0,22
Memacma3za 6 HagbbbpeuHa xxAe3a 1 0,22
BHKX 3 0,67
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EHgOKpUHHU U MemaboAumHu Ko-mopbugHocmu bpou %o
3aboanaBaHuan Ha alluHUYU U XKeHcKka noAoBa cucmema (yecmoma npu XeHu)
OBapuaaHa gucthyHkuua - obwo 51 13,71
PCOS 34 9,14
Kucma Ha aduHuk u oBapuekmomusn 7 1,88
CocmosHue caeg agHekcekmomua no noBog caanuHaum 1 0,27
Cepmoau-Aatiguzom 1 0,27
Muoma 21 5,65
Xucmepekmomus 16 4,30
[ToAun Ha maromo Ha mamkama 2 0,54
EHgomempuo3a 2 0,54
CuHgpom Ha AwepmaH 1 0,27
[Mpeekaamncusn 4 1,08
Kucmo3Ha macmonamus 2 0,54
3aboAaaBaHua Ha mecmucu u mbxxka noroBa cucmema (yecmoma npu mubxe)
AobpokayecmBeHa npocmamHa xunepnaazua 5 6,67
CuHgpom Ha KaaUHgpermbp 2 2,67
Kpunmopxu3bm (1 cbc c-m Ha KaalHpeambp) 2 2,67
TecmukyaapHa xunoyHKuuA 1 1,33
EpekmuaHa guctyHkuua 1 1,33
IOBeHuaHa 2uHekomacmua 1 1,33
Aenreuun Ha Y-xpomo3zoma 1 1,33
Mema6oAumuu 3a6oaa6aHua
3axapeH guabem mun 2 90 20,13
[ecmauuoHeH guabem 1 0,22
HIT u HIT 4 0,89
MemaboaumeH cuHgpom 120 26,85
XunepxoAaecmepoAemun, gucaunugemun 9 2,01
Xunepypukemua u hogazpa 5 1,12
AAUMEHMAPEH Mapa3bm 1 0,22
YcAoXKHEeHUA Ha 3axapHuAa guabem
Auabemna HeBponamus 72| 16,11/80,0*
AuabemHa 2aHepeHa 1 0,22/1,11*
AuabemHa Hedpponamus 12(2,68/13,33*
Auabemua pemuHonamus 11 2,46/12,22*

*~ 0om nayueHmMume CbC 3axapeH guabem

Ha peBmamoaozuuHu 3aboaaBaHua npu xunepmu-

peougeH cmamyc (33,3%), caegBaHo om masu
npu xunomupeougeH (16,7%) u eymupeougeH
cmamyc (9,9%).

Had-yecmu om HegporoeuyHume convmcmBa-
wu 3aboaaBaHua npu Hawume nauueHmu ¢ TH ca
Hepporumuazama (2,01%), xpoHuuHUAM MyOYAOUH-

mepcmuyuareH Hecppum (2,01%) u xpoHuUYHama
6bbpevHa HegocmMambYHOCM C pa3AuYHa NpuYU-
Ha (1 /340/0).

XemamonozuvHu cenbmemBawu 3a6oaaBaHua
omkpuBame npu 55 om nayueHmume - 12,3% (Taba.
6), kamo eguHcmBeHo ma3u acouuupaHa NAMoAo2Us
€ no-yecma npu mbxxkeme.
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Tabauya 3. Hai-yecmu copgeyHo-cbgoBu u benogpobHU komopbugHocmu.

CubpgeuHo cbgoBu u 6erogpobHU KO-MOpBGugHOCMU 6pol nayueHmu %
ApmepuasHa XxunepmoHus 171 38,26
McxemuyHa 6oaecm Ha cbpuemo - obw,o 53 11,86
PumbmHo-npoBogHu HapyweHua Ha CbpgevHama gedHocm 23 5,15
CovpgeyHa HegocmambyHOCM 11 2,46
KaanHu nopouu, mexxgynpegcobpgeH U mexkgykamepeH gedpekm 10 2,24
XunepmpoduuHa u guaamamuBHa Kapguomuonamus 3 0,67
bpoHxuaaHa acmma 18 4,03
XObb 7 1,57
Emdpuzem 2 0,45
bTE 2 0,45

Tabauya 4. Hai-yecmu cmomawHo-4peBHU U XABUYHO-4ePHOGPOOHU KO-MOpOugHOCMU.

CmomawHo-upeBHU u XABUYHO-UepHOgPOOHU KO-MOpOugHOCMU 6pou nayueHmu %
XpOHUYEH 2acmpogyogeHum U XpPOHUYEH ampouyeH 2acmpum 14 3,13
A36eHa 6oaecm 9 2,01
[EPB u guacppazmarHa xepHua 3 0,67
Xemopougu 4 0,89
KoaoH upumabuae u xpoHuueH koaum (XYXK-1) 8 1,79
CbcmoaHue caeg aneHgeKkmomua 5 1,12
Xoaeaumuasa 16 3,58
CocmosnHue caeg xoAeuucmekmomusn 9 2,01
YepHogpobHa cmeamo3a u cmeamoxenamum 7 1,57
Llupo3a Ha yepHua gpob 2 0,45

Tabauya 5. Hau-yecmu peBmamoao2uyHu Ko-mopbugHocmu
PeBmamonozuuyHu Ko-mopbugHocmu 6poll nayueHmu %o
Ocmeoapmpum 31 6,94
Cakpoureum 5 1,12
CnoHguao3a 5 1,12
PeBmamougeH apmpum 10 2,24
CuHgpom Ha PeliHo 5 1,12
AokaAu3upaHa ckaepogepmun 1 0,22
[paHyromamosa Ha BezeHep 2 0,45
CucmemeH U KoXKeH Aynyc epumemamosyc 2 0,45
CuHgpom Ha CboepeH 1 0,22
Capkougo3a 1 0,22
[ToAaumuo3zum 1 0,22
VEDOSS 2 0,45
INaAuHgpomeH peBmamuszbm 1 0,22
(MamunHa cpeguzemMHOMOpPCKa mpecka 1 0,22
CuHgpom Ha Paumep 8 1,79
[TocmmeHonay3aaHa ocmeonopo3a 15 4,03
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Tabauya 6. Hau-uecmu xemamoAO2UYHU KO-MOpBUgHOCMU

XemamoaozuuHu Ko-mopbugHocmu 6potli nayueHmu %
AHemun - obw, bpou 43 9,62
Kenaazo-gecpuuumna 26 5,82/60,46*
CmeceH gechuyum 2 0,45/4,65*
B12-gecbuyumna 2 0,45/4,65*
PenanHa 4 0,89/9,30%
HeymouxeHa 9 2,01/20,93*
bema-manacemua matop u maracemua MUHop 6 1,34
EceHuuarHa mpombouumoneHusn 3 0,67

* - % om nauueHmume C aHemun

Om HeBporoeuvHume 3aboraBaHua mo3buHO-CbgoBa Hoaecm, NpexogHU HapyweHua Ha MO3bYHOMO KPb-
BoobpaweHue u noHeceH mo3bueH uHcyam ce omyumam 6 4,70%, koemo moxe ga 6bge cBbp3aHo ¢ HebAa-
2onpuamHume memaboAUMHU OMKAOHEHUS.

PazHoobOpa3HU ncuxuyHU HapyweHus ce cpewam npu 6,04% om cayuaume 6 Hawemo npoyuBaHe, kamo
npeobaagaBam genpecuBHume pazcmpoicmBa - 1,79%, koemo e 6 coomBemcmBue ¢ gokragBaHa Bpb3ka
MeXgy HapyweHama yHKuua Ha wumoBugHama >kAae3a u npomeHu B ncuxukama.

KosxHu 3aboaa6aHua (Bumuauz2o, aroneuus, ncopuasuc, gepmamum) ce omkpuBam obwo 6 2,46% om Ha-
wume nauueHmu, HO BepoamHo He Bcuuku, 0COGEHO AeKUMe (HOPMU, MOXKE ga ca CbOBWEHU NPU CHEMaHe Ha
aHamHe3a u/uau ga ca ompazeHu 8 meguuyuHckama gokymeHmauua. Om ycmanoBeHume Ko>KHU KO-mopbugHo-
cmu 72,73% ca ¢ aBmoumyHHa 2eHe3a - 2,01% om usrama uzBagka. Had-uecmo cpewaHama gepmamoao2ud-
Ha Ko-mopbugHocm e ncopuasuc - 0,67%, cbwo MakbB e npoueHMbM Ha aroneyuama (apeama + Momaauc)
- 0,67%, caegBaru om Bumuauzo - 0,45%.

B Hawama u3Bagka Hamupame 34a0kavecmBeru npouecu 6 3,36% om caydaume (TabA.7), Kamo € HalU-20As-

Ma Yyecmoma € KapuuHOMbMm Ha 2bpgama.

Tabauya 7. 3roxkavecmBeHu mymopu npu hauueHmume ¢ TH.

3r0kauecmBenu mymopu 6pol nayueHmu %
KapuuHom Ha maeuHa >kae3a 6 1,34/1,62%
KapuuHom Ha atYHUK 1 0,22/0,27*
KapuuHom Ha maromo Ha mamkama 2 0,45/0,53*
KapuuHom Ha 6aA gpob 2 0,45
KapuuHom gebeno vepBo 2 0,45
KapuuHom Ha pekmym 1 0,22
bvbpeueH oHkouUMOM 1 0,22

* — % om XeHume

Had-uecmume aBmoumyHHu Ko-mopbugHocmu
npu npoydeHama epyna 447 auua ¢ TH ca AINC-3 6
7,16%,3A mun 1 8 3,58% (kamo yacm om AIC-3 8 He-
208ua BapuaHm -3A), peBmamougHuam apmpum (PA)
6 2,24%, TAO 8 1,34%, cuHgpom Ha PedHo 8 1,12%,
ncopuazuc 8 0,67%, aroneuyuna apeama u aioneuus
momaauc 6 0,67%, xpoHuueH ampocuyeH 2acmpum
6 0,67%, eceHuuarHa mpombouumoneHua - 0,67%,
nepHuyuo3Ha aHemua 8 0,45%, cmeceH B12 u xene-
3eH gecpuuum B8 0,45%, epaHyromamosaHa BezeHep
6 0,45%, AT1C-1 u AI'C-2 no 0,45%, myamunaeHa

ckaeposza (MC) 8 0,45%, Bumuauzo 8 0,45, XYXK,
2AymeHoBa eHmeponamua, cucmemeH Aynyc epume-

mamo3yc (CAE), KoxXeH Aynyc, AoKaau3upaHa CKAepO-
gepmus, cuHgpom Ha Sjogren (CC), noaumuo3zum, Xpo-

HUYeH 2A0OMepyYAOHedpPUM, ncopuamuyeH apmpum
- no 0,22%.

C egHo Au3 c uau 6e3 conbmcmBawu HeaBmo-
UMyHHU 3aboaaBaHua ca 56 om u3zcaregBaHume nauu-
eHmu - 12,53%. Cvuemanrue Ha TH ¢ egHo 3a6oaaBa-

He C arepauyHa/amonuyHa 2eHe3a ce HabaogaBa npu
17 nauuenma - 3,8%. M36bH cobuemarnuemo 6 AlC,

Endocrinologia vol. XXIX Ne¢1/2024



TpoeB Qumumubp [l. u cbmpygHuyu

gBama nayuerma ca c Bmopo Au3 u 1 aAep2udHO UAU
amonuyHo - 0,45%, kamo eguHuam e ¢ PA u 6poH-
XuaaHa acmma, a Bmopusm - ¢ ncopuaszuc u 6poHxu-
aAHa acmma. Tpuma ca c owe 2 Au3 - KOXeH Aynyc
u PA; capkougo3a u CC; 3A mun 1 u MC. Vima nauu-
eHm c owe egHo Au3 6 cbuemanue c 2 3ab6oraBaHun
C anepeuvHa 2eHe3a - AOKaAu3zupaHa cKkaepogepmua,
amonuveH gepmamum u 6poHXuaAHa acmma.

Mo omHoweHue ¢hakmopume, koumo noBausaBam
HaAuduemo Ha Ko-mopbugHocmu, ocHoBeH ce ouep-
maBa Bv3pacmma. CowecmByBam Bb3zpacmoBo oby-
croBeHu pazaudua 8 yecmoma Ha cobnbmcemBawume
3aboaaBaHua mexkgy omgeaHume gekagu, KOumo ca
cmamucmuuecku 3Hadumu (p<0,01). Cuz2HudpukaHmMHU
pazAuku ce omkpuBam no omHoweHue Bb3pacmma Ha
nayueHmume camo ¢ TH u me3u cbc conbmemBawu
aBmoumyHHu u HeaBmoumyHHu 3aboaaBaHus - cpeg-
Hama Bb3pacm npu uzoaupad TH 36,80+10,63 2. e no-
HUCKa cnpamo Ma3u npu cenbmcemBawu HeaBmoumyH-
HU (46,22+16,29 2.) u aBmoumyHHu (45,54£14,77 2.
3aboaaBaHug, p<0,001. C yBeauuaBaHe Ha Bb3zpacmma
BepoamHocmma om pazBumue Ha ko-mopbugHocmu 6
nonyaauvusma c TH kamo uaao HapacmBa, Hal-u3pazeHu
pa3Auku ce omkpuBam npu cepgeuHo-cbgoBu (p<0,01),
2acmpo-eHmepoaozudHu (p=0,025), HedppoAo2UUHU U
ypoaozuuHu (p<0,01), HeBporoauuru (p<0,01), peBma-
moaoe2uyHu (p<0,01), oHkoAo2uuHU (p<0,01), Xemamono-
2uyHu (p=0,037), ouHu (p<0,01), akywepo-2uHEKOAO2UY-
Hu (p=0,03) 3a60A98aHus.

Hama pa3zauku 6 vecmomama Ha cbnbmemBawu
€HJOKPUHHU U HeeHgoKpuHHU Au3 6 2pynume cno-
peg omyemeHua 8 momeHmMa Ha aHaAu3a YYHKYUOHa-
AeH cmamyc Ha wumoBugHama »xaAe3a - omkpuBam ce
8 85,9% om nauueHmume ¢ eymupeougeH, 8 80,2%
c xunomupeougeH u B8 86,7% c xunepmupeougeH
cmamyc € U3KAIOUeHUEe Ha hocoyeHume no-2ope peb-
mamonozuuHu 3aboaaBaHun. B yHucoH ¢ moBa He ce
omkpuBam kopeaauuu Ha obwama Ko-mopbugHocm ¢
HuBama Ha mupeougHume xopmoxu u TSH. Mo omHo-
WeHue Ha UMYHOAORUYHUA Cmamyc — CU2HUCUKAHM-
HU pa3AUKU NO OMHOWeHUe HaAuvHa aBmoumyHHa u
HeaBmoumyHHa cbnbmcmBawa namoaoz2ua ce om-
kpuBam camo ¢ TSH-peuenmopHume aHmumeaa - no
Bucoku npu conbmemBawu Au3 (p=0,043).

YcmanoBaBa ce Bpb3ka mexgy mezaomo u 0b6-
wama ko-mopbugHocm npu nauueHmume ¢ TH Koe-
mo e no-Bucoko Npu HaAu4yue Ha CbuyemaHa NamoAo-
2un. ToBa ce nogkpena u om 20Aemun gaa navueHmu
C pa3zebpHam memaboAUMeH CUHgPOM U OMJgeAHU
He208u KomMnoHeHmMu, Kakmo u 3A mun 2, Koumo ca
C HagHOpMeHO me2Aao/3amabemabare. ViHgekcbm Ha
meaecHa maca (MTM) npu nauueHmume camo ¢ TH e
25,26%5,70 k2/m?, npu HeaBmoumyHHU KO-MOpBUgHO-
cmu - 29,74+7,05 k2/m?, npu aBmoumyHHU KO-MOp-
6ugHocmu - 27,90£6,71 k2/m?, Kamo pa3Aaukume ca
3Havumu, p<0,001). Apyau cuzHuduKaHMHU Bpb3KU

MeXKgy Haauduemo Ha obwu Ko-mopbugHocmu, 0co-
beHo Au3, ce omkpuBam ¢ AunugHume nokazame-
AU - 0obw, xonecmepoa (p<0,05) u mpuaauuepugu
(p<0,001). Mo omHoweHue Ha kpbBHama 3axap u gpy-
2u BUOXUMUYHU Napamempu, 3Ha4UMU 3aKOHOMEPHOC-
mu He ce HabatogaBam.

ObcvikgaHe

Aemozpapckume  Xxapakmepucmuku Ha  nauu-
eHmume om Hacmoawomo npoyuBaHe omzoBapam
Ha nocouBanume B8 Aumepamypama. [NpeobaagaBa
»KeHCKUAmM noA (CbomHoweHue KeHu:mbxke — 4,96:1),
Koemo e HanbAHO B cbomBemcmBue cbc cbobwa-
BaHua mHo20kpamHo no-Bucok puck om pa3zBumue
Ha 3aboanBaHemo 6 cpaBHeHue ¢ MoO3u Npu MBXKKU
noa, ocoberHo 6 nonyaauuu om KaBkazkama paca,
KbM KOUMO NpuHagAeXKu u Hawama cmpaxa (10, 11).
B umaauaHcko nonyaauuoHHo npoyuBare Ha Ruggeri
u cbmp. (6) CboOmMHOWeEHUEeMO >XXeHu:Mbxke npu 500
Aauua ¢ TH 8 3panra Bv3pacm (cp. Bv3pacm 40,2+13,7
2.) e HamepeHo no-Bucoko 14,5:1, HO npu geua u nog-
pacmBawu (cp. Bb3pacm 11,11£2,96 2.) e cxogHO Ha
Hawume gaHHuU - 4,3:1. B nogo6HO Ha Hawemo npo-
yuBaHe B nonyaauus xocnumaau3zupaHu nauyueHmu
(n=495) ¢ TH 6 O6eguHeHomo KparcmBo Boelaert u
cbmp. (3) Hamupam no-6AU3KO go Hawemo CbOMHO-
weHue XeHu:Mmbke - 6,28:1. NpuyuHumMe 3a CUAHOMO
npeobaagaBaHe Ha >keHckua noAa npu Au3, 6 m.u. TH
He Ca HanbAHO pazeagaHu — NPEgAOXKEHU ca Kakmo
2EHEMUYHU, Maka U HezeHemuu4HUu cpakmopu (25,
26). Cnopeg egHa om meopuume e Haauue Bpb3ka ¢
geticmBuemo Ha noroBume xopmoHu, uHakmuBupa-
He Ha X-XpomMo30Ma U MUKpOoXumepu3bm (npexBubpaa-
He Ha KAemKU 0m nAoga Kbm malikama u obpamHo no
Bpeme Ha GpemeHHOCM) 26), HO cymapHuam edyekm
No omHoweHue pa3zaukama B8 paznpocmpaHeHuemo
Ha Au3 npu gBama noaa He e u3yueH.

Mo AumepamypHu gaHHu TH e Hau-paznpocmpa-
HeH Npu Auua mexgy 45 u 65 2oguwHa Bb3pacm (27,
28), koemo Buxxgame u B Hawama uzBagka om Auua
B 3para Bb3zpacm - Hag 2/3 om caydyaume ca 606
Bb3pacmoBua guanazoH om 30 go 60 2., a cpegHama
Bb3pacm 6 uarama uzBagka e 45,81£16.18 2. - Ha Mb-
xeme 43,29+16,42 2., a Ha >xeHume - 46,31£16,10 2.

OcHoBHama yacm om ob6xBaHamume nauuen-
mu ¢ TH ce Hamupam 6 eymupeougHO CbCmoAHUe.
[MpoueHMbM Ha XunomupeougHUME AUUA € OMHO-
CUMEeAHO No-HUCbk - 21,6%, 3a cmemka Ha eymu-
peougHume, KOemo ce gbAXU Hal-Beue Ha ¢pakma,
Yye guazHOCMUUUpPaAHUMe Npegu aHaAu3upaHama Xoc-
numaauzauua (n=205) ca 3anoYHaAu 3amecmumeAHO
AeveHUe € A-MmUpPOKCUH. AaAbm Ha nocaegHUme e
45,86%. C Xawumokcuko3a ca 3,4%, Koemo HanbAHO
cbBnaga c yumupaHama 6 Aumepamypama yecmoma
- 3-5%. B momeHma Ha aHaAu3a gonbAHUMEAHO 4
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nayueHma ca buAu Ha AedeHue C mupeocmamuk, go-
BegeHu go eymupeougHo cbecmosaHue. TpabBa ga ce
B3eme BnpegBug, ye makap u uzBagkama ga e paHgo-
mu3upaHa, BkatoueHume 6 aHaAu3za nayueHmu ca nog-
AEXaAUu Ha xocnumaau3auua no npudyuHa, cBbp3aHa
C gua2HOCMUYHO u/uAu mepaneBmuuHo ymouHaBaHe
no noBog Ha npegnoaazaemo uau Beue uzBecmHo
3aboaaBaHe Ha wumoBugHama >kae3a uau no noBog
Ha gpyau eHgokpuHHu 3aboaaBaHusg, BkalouumeAHo u
HeymouHeHu makuBa. B mo3u cmucba HamepeHomo
NPOUEHMHO CbOMHOWEHUE Ha ey-, XUNo- U Xunepmu-
pPEeougHO CbCMOAHUE HE MOXKE NPAKO ga ce omHece
KbM yecmomama Ha HapyweHuama 6v6 dpyHkuua-
ma Ha wumoBugHama >Ae3a B8 obwama nonyaauua
Aauua ¢ TH, Ho ompa3zaBa pearHama cumyauus cpeg
GOAHUYHa honyAauus.

Mo omHoweHue Ha TSH Buxkgame uzkAUUMEA-
Ho wupoku Bapuauuu B uzBagkama, 3a pazauka om
MHO20 Nno-egHOpogHUME cmodHocmu Ha cB060gHU-
me (opakyuu Ha mupeougHume XOPMOHU, KOemo e
MHO20 Ba>kHO 3a npakmukama, 3aWwomo NpPocAegs-
BaHemo Ha aeyeHuemo ce u3zBvpwBa ocHoBHO cno-
peg guHamukama Ha TSH u noHakoz2a moxe ga 6bge
nogBexkgawo. C MHo20 20Aemu Bapuayuu ca u mu-
mpume Ha antiTG-Ab u antiTPO-Ab. ToBa e pezyamam
om pazauduama 68 akmuBHocmma Ha aBmoumyHHuA
npouec no Bpeme Ha BkaouBane 6 aHaau3a, a omuac-
mu u 8 peyamam Ha npoBexkxgaHomo AeueHue. EgHo
om oepaHuyeHuama Ha npoyuBaHemo e, ye He npu
Bcuuku yyacmuuuu paznoaazame ¢ uzcaegBare u Ha
gBeme aHmumeaa egHoBpemeHHO, gaHHUME NPU Ha-
Kou ca Ha 6aza npegxogHa gokymeHmauusa. AKO Hama
ocHoBaHue 3a ueaeHacoveHo uzcaegBaHe, mumpume
Ha TRAb ce ugmepBam obuyaliHo npu cycnekuus 3a ab-
MOUMYHEH XUnepmupeougu3bm - 3a guazHo3a u/uAu
npocaegaBaHe edpekma om AedeHuemo, nopagu Koe-
MO He pa3noAazame ¢ gaHHuU npu Bcudku nauueHmu.

PaznpocmparneHuemo Ha aBmoumyHHU u Heal-
moumyHHU 3a6oaaBarua npu TH e u3kaloHuMeEAHO
Bucoko. AokazBame noBuweHo cbuemarue Ha TH ¢
gpyzu eHgokpunHu Au3 6 pamkume Ha AIC obwpo 6
8,05%: mun 3 8 7,16% kamo mun 3A 3aema 3,58%;
mun T u mun 2 - no 0,45%. Vimatiku npegBug, ue AT1C
U HekAacugpuuupaHume cbyemaHua Ha pazaudHu Au3
He ca mexaHuuveH c60p om HAKOAKO BoAaecmHu egu-
Huuu, a npegcmaBaaBam cbBKynHU, guHaMUYHU cuc-
memu, kKoumo mozam ga ce noBauaBam kamo 63aum-
HO, maka u om @aKkmopume Ha OKOAHama cpega, e
BaxxHo ga ce noguepmae, ve gokazBaHemo um u no-
BauaBaHemo Ha omgeaHume aBmoumyHHU npougecu
6 eguH paHeH, obpamum pyHKUUOHaAeH cmagul bu
npegomBpamuro  mHoxkecmBeHua gecmpykmuBeH
npouec u nocaegcmBuama om Hezo. C o2aeqg Ha vec-
mMOomo cbuyemaHue ¢ pa3HoobpazHu aBmoumyHHU u
cucmemHu 3a6oaaBaHua e He0OXOgUMO NPEUU3HO U3-
caegBate Ha mupeougHama yHkuyua u aBmoumyHu-
mem owe npu nocmaBaHe Ha guazHo3ama Ha CbOMm-

BemHomo Au3, kKakmo u cmpukmHo npocaegaBare 6
Hacoka noaBa Ha mupeougHa namoao2usa B8 xoga Ha
3aboaaBaHemo, 3a ga ce npeuu3upa gua2Ho3ama u
npu Heobxogumocm ga ce Bkatouu HaBpemeHHO Aeye-
Hue. ObpamHo, npu guazHocmuuyupaHe Ha TH ueae-
HacouyeHOo ga ce mbpcam gpyau aBmoumyHHu npoaBu
OM pa3AUYHU Op2aHu U cucmemu upe3 (PyHKUUOHAA-
HU U UMYHOAO2UYHU Guomapkepu Npu KAUHUYHA CYc-
nekuus, kamo ce uma npegBug Bb3moxkHocmma um
3a noaBa 666 Bpememo. B mo3u koHmMekcm mupeo-
ug-acoyuupaHa opmasmonamus (TAO) omkpuBame 6
1,34%, koemo e BaxkHO 3a npakmukama - Heobxoguma
€ wameAHa oueHKa Ha OYeH cmamyc, KakKmo npu nauu-
eHmu ¢ bazegoBa 6oarecm, HezaBucumo om PyHKUUO-
HaAHOMO CbCMOoAHUE Ha WwumoBugHama xaesa.

[lo omHoweHue Ha gpyeu HeeHgOKpuHHU Au3
acouuauusa Ha TH ¢ myamunaeHa ckaeposa (MC) Ha-
mupame 6 0,45% om Hawume nayueHmu, KOAMO
e no-pagka om HamepeHama B npoyuBaHemo Ha
Boelaert u comp. - 0,81% (3) u no-6Au3ka go mazu 6
npoyuBanemo Ha Ruggeri u comp. - 0,6% (6). Bpb3-
kama Ha MC kamo xpoHuuHo Bb3naaumeaHo 3aboaa-
BaHe Ha U.H.C. CbC 3acAzaHe Ha OAU2OgeHgpo2AUAMA
U aKCoHUMe U NhpegnoAazaema aBmoumyHHa 2eHe3a
mupeougHo Au3 e obekm Ha uzydaBaHe - om egHa
cmpaHa pazhpocmpaHeHue Ha MC npu nonyaauus ¢
mupeougHu Au3 (3, 6), om gpyza cmpaHa - HaAudue
Ha TH u/uau bazegoBa 6oaecm npu ycmaroBera MC.
Hakou om npoyuBaruama cvobwaBam 3a no-Bucok
puck uau meHgeHuua nayueHmume ¢ MC ga pazBuam
mupeougHu Au3 cnpamo obwama nonyaauus (29-31),
gokamo gpyeu He cbobwaBam 3a pazauka - pa3aae-
gaHu nogpobHo B mema-aHaau3z Ha Gautam u cbmp.
(32). B noBeyemo npoyuBaHua 3a Ko-mopbugHocmu
npu MC Had-1yecmama makaBa e TH - Hanp. 2,46% 6
MpaHcko npoyuBane (33). YcmaHoBeHo e, ye mupe-
ougHumMe XOpMOHU ca BaxkHU 3a mMueAuHu3auuama u
pemueAuHU3auusmMa Ha uU.H.c. u ABHO umam KAUHUYHO
3HaueHUe - HAKOU CUMNMOMU Kamo Ymopa, MYCKYA-
Ha crabocm u mpeBoykHocm ce cpewam u npu MC,
U NpU MupeougHa gucyHKUUSA, KOemMo MOXe ga 3a-
mpygHu guazHo3ama. C o2aeg Ha moBa u noBuwe-
Hama yecmoma Ha CbyemaHue Ce Haaaza wameAHa
HeBpoao2uvHa oueHka Nnpu nauueHmume ¢ TH.

B Hawama u3zBagka yecmomama Ha aBmoumyHeH
XpOHUYeH yayepoxemopazudeH koaum (XYXK) e Hucka
- 0,22%, 3a pazauka om no-Bucokama 6 gpyau npoyu-
BaHua - 0,81% 6 6pumaHckomo Ha Boelaert u comp.
(3) u 0,4% 6 umaauaHckomo Ha Ruggeri u comp. (6).
BepoamHo moBa ce gbaxu Ha chakma, Ye nauueHmu-
me ¢ moBa 3aboaaBaHe, koemo e Bogew,omo 3a KAu-
HUYHU onaakBaHua u cuMnmomamuka, nogaeXkam Ha
xocnumaausauua 8 2acmpoeHmepoaozuyHu 36eHa.

OmkpuBame camo 1 xeHa ¢ gokazaHa eAymeHo-
Ba evmeponamua - 0,22%. LlboAuakuama e Hal-yec-
mama ko-mopbugHocm npu geua u nogpacmBauu ¢
TH - 7,23% go 46% u e ¢ noBuweHa yecmoma npu
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nayueHmume ¢ TH 6 3paaa Bv3zpacm - 1,8% cnopeg
AuMepamypHuU gaHHu (3, 6, 9, 34-37). BepoamHo HaAu-
yuemo Ha 2aymeHoBa eHmeponamua U Npu Hawume
navueHmu e no-8ucoko, Ho He e ompa3zeHo 6 meguuuH-
ckama gokymeHmauua nopagu Aunca Ha HacodeHocm.

[Mpu Hawume nayueHMu Yyecmomama Ha peBma-
mougeH apmpum (PA) e 2,24% u e no-HUcka om Cb-
obwaBanama 6 npoyuBaHuama Ha Boelaert - 4,2% u
Ha Ruggeri - 5%. ToBa moxke ga ce gbAXKU Ha hakma,
ye ce Kacae 3a xocnumaau3upaHu navueHmu ¢ TH 6
€HgOKPUHOAO2U4HO 36eH0, ocHoBHO no noBog guae-
HOCMUYHO U mepaneBmuyHo npeyu3upaHe Ha eHgo-
KPUHHU HapyweHua, gokamo nauyueHmMu ¢ KAUHUYHO
3Hayumu peBmamonozuyHu 3a60aa6aHua Cbc cbnbM-
cmBaw, TH ca o6ekm Ha npoduaupaHu peBmamono-
2uyHu 38eHa. ToBa kacae u gpyaume aBmoumyHHU U
HeaBmoumyHHu peBmamonozuuHu 3aboaaBaHua. Om-
kpuBame eguHUYHU nNauueHMu CbC cbhbmcecmBawu
Au3 Ha cbeguHumeaHama mwukaH - CC, Aynyc epume-
Mamo3yc - guCeMUHUPaH U KOXXHa (popma, CKAepo-
gepmus, NOAUMUO3UM, 32 KOUMO CbWo ce cbobwaba
no-cuAHa acouuauus. Vima peguua npoyuBaHun, Kou-
mo u3caegBam aBmoumyHHume Ko-mopbugHoCcmu
npu nauyueHMu CbC cucmemuu 3aboaaBaHus Ha Cb-
eguHumeAHama mwbkaH. B npoyuBaremo Ha Ruggeri
u comp. (6) npu nauuesmu ¢ TH 6 3para Bb3pacm
pa3AaudHuU HoAecmu Ha CbeguHumMeAHama mwbkaH ce
HabatogaBam 6 9,6 % om cayvaume - mexkgy max 6
Hau-Bucok npoueHm CC - 5,6%, CAE 8 1,4%, kakBu-
Mo He ce cpewam npu geua u nogpacmBawyu (6). Tu-
peougHume Au3 ca MHO20 NO-4Yecmo chpamo obwama
nonyaauua acouuuparu cbc CC, u obpamHomo (38).
Rojas-Villarraga u comp. (39) 68 aHaAu3 Ha paznpocmpa-
HEHUEMO Ha MyAmunAeHu aBmoumyHHU CuHgpPOMU
npu 1083 nayueHmMu, npuHagAae>kawu Kbm 4 Koxopmu
Ha cbuyemaHu Au3, gokaagBa mupeougHu Au3 u CC
Kamo Had-yecmume cbnbmemBawu Au3 8 egHo Auue.
ToBa npegnoaaza, ue aBHO ca Haauue obwu 2eHeMuY-
HU, UMYHOAO2UYHU U BUOAO2UYHU (hakmopu, KOUMO ga
goBegam go cbBmecmHomo um cbwecmByBate (40).

Cpeg Hawume 6OAHU UMa U nauueHmka C a-
MUAHa cpeguizemHomopcka mpecka (FMF). To3u gpakm
€ uHmepeceH c o2aeg gaHHUme om npoyuBaHe Ha
Dikbas u cemp., koumo Hamupam no-8Bucoku mumpu
Ha anti-TG u anti TPO u meHgeHuua Kbm no-Bucoko
paznpocmpaHeHue Ha TH npu 42 nauueHimu c FMF
cnpamo 103 3gpaBu koHmpoau (41). FMF e aBmousn-
aamamopHo 3aboaaBaHe, xapakmepu3upawo ce C
KpamkompatHu noBmapawu ce npucmbnu Ha naeB-
pum, nepumoHUM, Nepukapgum, NOHAKO2a MEHUH-
2um, apmpum u mpecka. AuazHo3zama ce ocHoBaBa
Ha KAUHUYHUME Kpumepuu 3a ocmpu, obpamumu ce-
poO3HU amaku u hamusHa obpemeHeHocm. FMF npu-
HagAEXXU KbM MOHO2eHHUMe HacregcmBeHu noBma-
pawu ce mpecku (HRF) u e Hal-paznpocmpareHa 6
patioHa Ha M13mouHomo Cpegu3zemHoMmopue npu AuUa

om apmeHcku, cedpapagcku eBpelicku, AeBaHmu-
cKu apabcku u mypcku npouzxog. Mima aBmozomHo
peuecuBHo yHacregaBare - 2eHbm Ha FMF - MEFV e
KapmogzpadgupaH B8 Kbcomo pamo Ha xpomo3oma 16,
Kbgemo CbWwo e kogupaH npomeuH, yyacmBaw, 6606
Bb3nareHuemo, HapeueH nupuH. FMF e pesyamam om
Mmymauuu 6 nupuHa (HapeyeH mapeHOCMpPUH), Kamo
mymauuume Bogam go HegocmambyHo uHxubupaHe
Ha mpaHcKpunuuoHHama pez2yrauyua Ha NLPR3 uh-
hramazomama, koemo Bogu go noBuweHa cekpeuusn
Ha uHmepaeBkuH (IL)-15. Cvobwaba ce, ue FMF ce
acouuupa ¢ Au3 kamo 3A mun 1, noAuapmepuumuc
Hogo3a u MC. ABmouHdaamamopHume 3aboaaBaHusa
chogeAaam MHO20 Xapakmepucmuku ¢ Au3. Hanpu-
mep, FMF u TH umam obuwu 8b3naaumeaHu mapkepu,
kamo uHmepaAeBkuHu u TNF-a. Hamepera e nozumu6-
Ha KopeAauua mexkgy cepymHume HuBa Ha IL-12, IL-18
u anti-TG aHmumeaa npu nauueHmu ¢ TH (42).
Haauuuemo Ha nepHuyuo3Ha aHemus 8 couema-
Hue ¢ TH opopma AMNC mun 3b. MNepHuyuo3Ha aHe-
mun e HamepeHa 6 npoyuBanemo Ha Boelaert u comp.
(3) camo npu >keHume ¢ TH c yvecmoma 4,45% (19 om
427 aHaAu3upaHu) 3a pa3Auka om no-Huckama yecmo-
ma 6 Hawama u3Bagka - 0,45%, Ho moBa go 2oaama
cmeneH 3aBucu u om kopekmHomo ombean3BaHe Ha
cbnbmecmBawa namoAo2ua U UeAeHACoYeHo Mbpce-
He Ha B12-gecouuum. Ob6pamuo, B8 npoyuBaHe npu
188 Auua ¢ nepHuuuo3zHa aHemusa Zulfigar u comp.
(43) Hamupam cbuemaHue ¢ gpy2o Au3 6 39,36%,
kamo om max 60,8% ca c TH, gonvbaHumeaHo 16,2%
ca ¢ bazegoBa 6orecm c npeobragaBaHe Ha xxeHckua
noA. EgHoBpemerHa u3aBa Ha nepHuyuo3Ha aHemus
u TH (AMNC mun 3b) ce omkpuBa 8 23 cayuan (43).
Markson u comp. Hamupam NOAOXKUMEAHU aHMuU-Mu-
peougHu aHmumeaa 6 33% om caydaume cC nepHu-
uuo3Ha aHemun (44), a Doniach u comp. - 8 47%
(45). Bcuyku me3u gaHHU NOgKpenam namozeHemuy-
Hama Bpb3ka mexkgy nepHuuuo3Hama aHemua u TH,
kamo TH mo>xxe ga npeguwecmBa aHemuama noHako2a
C HAKOAKO 20gUHU, HO ga He O6bge omkpum, ocobe-
HO NpU eymupeougHO CbCMOAHUE UAU CYOKAUHUYEH
xunomupeougu3bm. 3amoBa oueHka Ha hyHKuuaMa
Ha wumoBugHama >xae3a mpabBa ga ce uzBoupwba
PYMUHHO NpU hauueHm, cmpagaw, 0m nepHUUUO3Ha
aHemus. Mo nogobue, npu nayueHmu ¢ TH mpa6Ba ga
ce u3zBobpwbBa ckpuHuHa 32 Bumamun B12 gecpuuum.
VMma npoyuBaHus, koumo uumupam nogobpaBaHe Ha
CbCMoOAHUEMO NpU NauueHmMu C NepHUUUO3Ha aHe-
mua u TH npu paHHomo omkpuBaHe u Ha gBeme 3a60-
AaaBaHua. Taka, npoyuBare Ha Nicolino-Peltier u comp.
npu 120 nauueHmu ¢ mupeougHo Au3 cnomaea 3a
omkpuBaHe Ha npegcmagulHa NepHUUUO3HA aHemusn
npu 8 nauueHma upe3 u3caegBaHe Ha aHmu-napue-
MaAHU aHmumeAa, 2acmpuH u Bumamun B12 (46).
Morel u comp. (47) uzcaegBam paznpocmpaHeHuemo
Ha kKombuHauuama om mupeougHo Au3 U hepHUUUO3-
Ha aHeMua cnopeg HaAu4Yuemo Ha aHmumeaa cpewy
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UHMPUH3UK gpakmop npu nauueHmu ¢ TH. Te omkpu-
Bam nozumuBexn mumbp 6 3,5%, koemo e no-Bucoko
cnpamo HeaBmoumyHHa mupeougHa gucchyHkuua (47).
B noBeuemo npoyuBaHua 3a cbnbmcmBawu
3aboaaBaHua npu TH e aHaAauzupaHa acouuauuama
c HemupeougHu Au3, no cneuyuaaHo Bumuaueo u
aroneyus, koumo Bauzam Kamo HeeHgOKPUHHU KOM-
noHeHmu Ha AlNC. B Hawama u3zBagka uma eguHUYHU
nauueHmu ¢ Bumuaueo - 0,45%, gokamo 6 npoyu-
BaHemo Ha Boelaert u comp. npoueHmbvm e 2,63%
(3). Cpeg mHo20mMO Xunome3u, NPegAoXKeHU 3a na-
moeeHe3ama Ha gBeme 3aboaaBanus, aBmoumyu-
membm u meguupaHama om okcugamuBeH cmpec
mokcuyHocm 6 meaaHouumume, pecnekmuBHo 6
mupeouumume, ca Hal-wupoko npuemu. ABeme Au3
ca cBbp3aHu He camo Upe3 namozeHemMuYHUME Mexa-
HU3MU Ha MOKCUYHOCM, meguupaHa om aBmoumyH-
Hua/ okcugamuBeH cmpec, Ho u upe3 odeBugHo Guo-
XUMUYHO cxogcmBo - cekpemopHuUmMe Npogykmu Ha
wumoBugHama »Ae3a u Koykama, cbomBemHo mupo-
KCUH U MEAQHUH, Npou3Au3am om egHa u Cbuwa npu-
MOpguaAHa MoAekyAaa, mupo3uH (48-50). EguHuueH
HYUKAEOMUgEeH NOAUMOPU3bM Ha 2eHa 32 MUPO3UH
pocpamazeH Hepeuenmop 22 (PTPN22) ce cnogeaa
npu nayueHmu ¢ Bumuauzo u AuT3 (48). MNMo-paHo ca
onucaHu obwu enuzeHemuuHu aHomaauu (51). My-
mauuu Ha Forkhead mpanckpunyuoHHua cpakmop D3
(FOXD3) ca cBbp3aHu ¢ NOAOKUMEAHU MUpeougHU
aHmumeaa npu Haauuvue Ha Bumuauzo (52). Aokaag-
BaHOmMO paznpocmpaHeHue Ha NOAOXKUMEAHU Mmupe-
ougHU aHmumeaa e go 34% 6 pazaudHu nonyaauuu ¢
Bumuauzo 6 3aBucumocm om emHuveckama npuHag-
AexxHocm (53-56). KauHuuHomo npegcmaBare Bapupa
- NOAOXKUMEAEH MUMBP HA MUPEOUGHU aHMuUMeAa e
HaAuug, HO C acumnmomamuyHo 3aboanBaHe Ha wu-
moBugHama >ae3a, kamo acouuayusma ce omkpuBa
u npu mAagu nauuedmu (54, 55). 3amoBa ce npeno-
pbuBa pymuHHO u3zcregBaHe Ha MupeougHu aHMu-
meaa npu nayueHmume ¢ Bumuauzo (57). Om gpyea
cmpaHa, Bumuau2omo e yacm om HeeHgoOKpUHHUME
Au3, Bkatoueru 8 AMC, kamo 2acmpum u xenamum ¢
aBmoumyHHa NpuYvUHa, UbOAUAKUA, NEPHULUO3HA aHe-
Mug, KorazeHo3u u gpyau (58). Taka, npu ueaeHacoue-
HO npoyuBane npu 1098 nauueHmu ¢ BumuAu20 oKo-
A0 20% ca umaau noHe egHo Au3, om koumo 12,9%
mupeougHo Au3 u 0,3% CAE (59). Emo 3awo cbwo
Hanaza BHUMameAHa oueHka U Ha wumoBugHama
pyHKUUA U uUMyHUMem npu u3zbpoeHume, ocobeHo B
cbyematue ¢ Bumuauezo. MiumepeceH pakm e, ye npu
cbuemarue ¢ AuT3 Bumuauzomo e npegumHo mun
ByAcapuc, gokamo ceameHmMHUAM Mun e pagbk (60).
Anoneyua omkpuBame o6wo 6 0,67% om cayua-
ume, Koamo yecmoma e no-Bucoka om HamepeHama
om Ruggeri u comp. 68 3para Bv3pacm u ce gobau
»abBa go ma3u B paHHa Bvb3pacm - 0,9% (6). MNpun-
uunHo 6668 Bcuuku npoyuBarua B no-paHHa Bb3pacm
npoueHMbM Ha cayyaume ¢ Bumuauz2o u aroneuun

e no-Bucok (34). Hamupame u gepmamum - cebope-
eH u amonuyeH 8 0,67%, koemo paznpocmpaHeHue
e no-Bucoko B cpaBHeHue ¢ umaAuaHCKOMO NpPoyu-
BaHe - AauncBawpo B 3para Bv3zpacm u 0,36% 6 gem-
cka/toHowecka Bv3pacm (6). MNcopuazuc omkpuBame
cbwo B 0,67%, koemo ce gobaukaBa go HamepeHus
8 umaauarckama koxopma - 0,8% (6).

Bpb3kama mexxgy omkaoHeHuama 666 dytkyu-
ama Ha wumoBugHama »Ae3a u Koconaga e CUAHa.
TupeougHume XOpMOHU KOHMPOAUPAM pacmea, gu-
hepeHyuavuama, memaboauzma u mepmozeHe3ama
Ha meaecHume kaemku. Koxkama e BaxkeH npuueaeH
opeaH 3a gedcmBuama um, Ho Bce owe KAemMbUHU-
me U MOAEeKYAApHUME NpuYuHU 3a KOXHU 3aboaa-
BaHua, cBbp3aHu ¢ gucdyHkuua Ha wumoBugHama
KAe3a, ca He gokpal ymouHeHu. 3aberexxumeaHo e,
ye voBewkama KoXa U KOCMEHU (POAUKYAU Npume-
»aBam Bcuuku (YHKUUOHAAHU NPOMEUHU Ha ocma
XT-XMd-mupeougen, ocobeHo TSH- u TRH-peuenmopu
(61). KoxxHume TSH- u TRH-peuenmopu Bvb3getcm-
Bam Bbpxy enugepmarHama u3zuoAO2UA YpE3 UHJY-
uupaHe Ha cneyuduYHa 3a KoXKama 2eHHa ekcnpecus,
obacHaBalku Bpbikama mexxgy npomeHeHume HuBa
Ha MupeougHUMeEe XOPMOHU U Hal-paznpocmpaHe-
HUMe gepmamoAo2udHu 3aboanBaHua (62). Peuen-
mopume Ha mupeougHume XOPMOHU Meguupam
epekmume um, kamo TRa u TRP - gBeme uzocop-
mu B KoxkHama mbkaH, cbomBemHO NOAOXKUMEAHO
UAU OMPUUAMEAHO pe2yaupam mpaHcKpunuuama Ha
2eHeH npomomop. EnugepmaaHume u gepmaaHume
KAEMKU, KaKmo U KOXXHUMe npugambuu, ekcnpecu-
pam u gBeme peuenmopHU U30POPMU, KOEMO MOXKE
ga noBause Ha npou3zBogcmBomo Ha onpegeAeHu Ke-
pamuHu 6 kyamuBupaHu KAemKu, NOAOXKUMEAHO UAU
ompuuameaHo (61, 63). I xunepmupeougu3mbm,
U Xxunomupeougu3imbm, BKA. mMegukameHmo3zHuam
yecmo npegu3zBukBam 3Hauum koconag (64). Taka,
npu npubauzumeaHo 50% om Auuama ¢ xunepmupe-
ougu3zbm U npu 33% om me3u C Xunomupeougu3bm
ce HabaogaBa koconag. Cmama ce, ye xunomupeo-
uguszmbm Bb3npenamcmBa geaeHemo Ha KAemKu-
me Ha enugepmuca U KO>KHUMe Nnpugambuu, KOemo
Bogu go kamaeeHHa paza u 3a6aBane Ha noBmop-
Homo HaBAu3aHe Ha meaozeHHama Koca 6 aHaeeHHa
paza npu Hakou xopa (65). Xunepmupeougu3mbm,
om gpyea cmpaHa, cmumyaupa npou3zBogcmBomo Ha
peakmuBHu kucaopogHu BugoBe (ROS), koemo Bogu
go okcugamuBHo yBpexkgaHe, nepokcugauun Ha 6uo-
membpaHHuUme Aunugu u noBuweHo obpa3zyBaHe Ha
cBobogHu pagukaau 8 mumoxoHgpuume (66). Bbnpe-
Ku moBa, mouHume mexaHu3mu, Ype3 Koumo xunep-
mupeougu3mbm npuduHaBa 3az2yba Ha koca, Bce owe
He ca HanbAHO u3acHeHu. CmpyBa cu ga ce ombeae-
XU, Ue KOCoNnagbm MOXKe ga Hacmbnu Meceuu npegu
npoaBama Ha gpyau CUMNMOMU U AeYeHUemo Ha mu-
peougHama gucyHKuua yecmo 20 npeycmaHoBaBa,
ocBeH B cayvaume Ha NpogbAXKUMEAHA ampogua Ha
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KocmeHume poaukyau, cBbp3aHa ¢ xunomupeougu-
3bMm (64). [TamozeHe3ama Ha aAroneyus apeama He e
HaNbAHO U3ACHEHa, HO ce cmama, ye BkaouBa 2eHe-
muuHa npegpa3znoAoxkeHocm, aBmoumyHHU npouecu
U nNomeHUyUaAeH cmpec Kamo gonpuHacawu ak-
mopu (67). MauueHmume ¢ aroneuua apeama umam
no-Bucoka yecmoma Ha acouuauua ¢ Au3, Bkatouu-
meaHo TH (68). Hakou yoBewku AeBkouumHu aHmu-
2eHu (HLA), no-cneuuaato HLA-DQB1*03, ca cBbp3a-
HU Kakmo € aAoneuus apeama, maka u ¢ aBmoumyHeH
xunomupeougu3zbm (69). INpubauzumeaHo 5% om na-
uueHmume € aAonNeuun apeama umam cyOoKAUHUYEH XU-
nomupeougu3bm, cBbp3an ¢ TH, a 3HauumeAHa yacm
nokazBam HakakBa popma Ha mupeougHa gUCEPYHK-
uus (70). B cBemauHama Ha me3u pakmu 3acazaHemo
Ha wumoBugHama >ae3a mpabBa ga ce pazerexxga
kamo cbnbmecmBawo 3abornBaHe npu aroneuun ape-
ama, Kamo e nNo-paznpocmpaHeHo npu xxeHume (71).

[Mcopuazucem e XxpoHuuHO Bb3narumeAHo 3a-
6oanBane ¢ aBmoumyHHa emuoao2usn, 3acaA2awo
npubauzumeaHo 125 muauoHa gywu no cBema (72).
Ko>kHume Ae3uu Ha ncopuazuc ce noaBaBam 2raBHo
Bbpxy ckaana, maaomo u BvHwHUME noBbpxHocmu
Ha kpalHuyume u ce npoaBaBam kamo epumema, naa-
KU u Atocnu (73). AonbAHumeaHo kom yBpegeHume
BoHweH Bug u cuaeH Cbpbexx Ha KOXKHUME Ae3uu,
pa3zaudHu cbnbmcmBawu 3aboanBaHua umam 3Ha-
yumeAaHo HebaazonpuamHo Bb3geticmBue Bbpxy
kayuecmBomo Ha >xuBom (74, 75). Cpeg ko-mopbug-
HOCMUMe NpU NCOPUA3UC MHO20 XapakmepHu ca mu-
peougHume Au3. B 20Aam mema-aHaAu3 Ha Znang u
comp. (76) Bbpxy 11 HaauuHu npoyuBaHua ca Braio-
yeHu 253 313 nauueHmu c ncopuazuc u 1 376 533
KOHMpoAU. Mema-aHaauzbm noka3Ba, ye nauueHmu-
me ¢ ncopuazuc umam no-Bucoka yecmoma Ha mupe-
ougHo Au3 (cbomHoweHue Ha waHcoBeme 1,76, 95%
AW 1,35 go 2,28, Z=4,25, p<0,01), ocobeHo cbC 3a2y-
6a Ha pyHkuua Ha wumoBugHama >xae3a. MMpoeHo3-
HUAM PUCK 3a HaAudue Ha mupeougHo Au3 Bapupa
om 0,79 go 2,73 8 npoyuBaHuama, Kamo xemepozeH-
Hocmma e 3Ha4yuma (76).

AuazHocmuuupaHemo Ha gepMamoAO2UYHU Cb-
nbcmBawu 3aboaaBaHua uzuckBa ymounaBaHe Ha
UMUYHHOMO, KaKmoO U (PYHKUUOHAAHOMO CbCMOAHUE
Ha wumoBugHama »ae3a, BkaloyumMeAHO ¢ obpazHa
guazHocmuka. [lopagu Had-uecmo eymupeougHua
cu cmamyc TH moxe ga ocmaHe gba2o Bpeme bes-
CUMNMOMeH, C HecneuuduuHu onaakBaHua moxe ga
npomeve u xunomupeouguimbm, ocobeHo cybKau-
HUYHUA U cbomBemHo Hepazno3zHam.

LLlo kacae cbuemaruemo Ha TH ¢ HeaBmoumyH-
HU 3aboaaBaHua, Hal-nogpobHO om Ao2UCMUYHA
2AegHa mouka ca u3yuveHu eHgokpuHHume. Hai-20-
AMa e yecmomama Ha xunogpuzapHume ageHomu -
7,83%, om koumo Hal-MHO20 ca hpoAakmuHomMume
(4,03%), caegBaHu om xopmoHOHeNnpogyuupawume -

4,03% u no 0,67% comamomponuHOMU U KOpmMuKom-
ponuHomu. PagnpegeaeHuEmMoO UM € CXOgHO Ha gaHHU-
me 3a obwama nonyaayus, kKamo ce uma npegBug, ye
XOpMOHaAHO HeakmuBHume ageHomu He BuHazu ce
guazHoCcmuuupam nopagu acumnmoMamuyHUA UAU
OAUZOCUMNMOMaMUYHUA UM Xapakmep, HO 4ecmo-
mama um e omHocumeaHo no-Bucoka om cbobwaba-
Hama 6 aumepamypama. INogobHa e cumyauuama c
HagbwvbpeuyHume ageHomu - omkpuBame 2u 6 2,91%,
Kamo HalU-mHo20 ca kopmukocmepomume - 1,79%.
Hawume pe3yamamu mozam ga ce gbAXKU Ha hakma,
ye ce Kacae 3a 60AHUYHA NnonyAauua C Npeyu3Ha KAu-
HUYHA U gua2HOCMUYHa OUeHKa, HO HAMA Kak ga b6bge
U3KAKOYEeHa U peaaHo no-Bucoka yecmoma Ha acouua-
uuama um ¢ TH. AaHHu, ¢ koumo ga cpaBHum Hawume
8 cxogHu npoyuBaHua He omkpuBame.

PazcoykgeHuama 3a noBuweHo cbuemarue Ha TH
C HOgO3HU hopmayuu B eHgOKPUHHU U HEEHJOKPUHHU
SKA€3U gONBAHUMEAHO CE NOGKPENAM OM HaAuvue Ha na-
pawumoBugHu ageHomu 6 0,89%, 1 nauuerHmka ¢ MEH-
1, 1 nayuenmka cbc CepmoaueBo-Aatigu2o8 mymop Ha
alyHUKa, 5,65% >xeHu ¢ muomu, owe 4,3% xucmepekmo-
MupaHu (vacm om koumo no noBog muoma) u np.

bewe Beue ynomeHamo cvbuemaHuemo Ha TH ¢ go-
ka3zaH PCOS 6 9,14% - cuAHa acouuauus, 3a Koamo ce
HampynBam Bce noBeue gaHHu B Aumepamypama, BKA.
Hawu - 06eKmM Ha ueAeHacoYeHU goNbAHUMEAHU NPO-
yuBarua (77-80). B TatiBaHcka nonyaauus, Hanpumep,
ce HabaogaBa 2,37 nbmu no-Bucok puck om pazBumue
Ha PCOS npu >xeHu ¢ TH B8 cpaBreHue ¢ koHmpoau (81),
8 gpyea azuamcka nonyaauua - 4,56 nomu, 8 eBponed-
cka koxopma - 3,27 nomu, 6 tOxHa Amepuka - 1,86
nbmu (82). B Hawama u3Bagka uma u OMHOCUMEAHO
2oAam Bpol seHu (4,57%) ¢ oBapuaaHa gucdyHKuUS,
u3BveH PCOS, koumo mozam ga 6bgam ¢ nbpBuueH ab-
MOUMYHEH XUNO20Hagu3bm, HO He pa3norazame c Bb3-
MO>KHOCM ga nomBbpgum ma3zu mesa ¢ uzcaegBaHe Ha
cneuuduyHu aHmuoBapuarHu aHmMumMena.

Bupycern mupeougum Ha De Quervain ce cpewga
8 1,57%, koemo nomBbprkgaBa no-yecmomo pa3Bu-
mue Ha nocaegHua npu aBmoumyHHa npegpaznoAo-
YKEHOCM Ha »KAe3ama VIHmepecHo e cbyemaHuemo ¢
mokcuveH ageHom Ha wumoBugHama xae3a npu gBa-
Ma nauueHma, koemo cbwo MpabBa ga Bauza 6 co-
obpaxkeHue B gugepeHuuarHO guazHOCMUYEH NAAH
npu Hogo3HUMe hopmayuu Ha poHa Ha aBmoumyHeH
mupeougum. NocaegHume cymapHo ce omkpuBam 6
3.58% om Hacmoawama u3Bagka.

B nonyaauyuama nayuenmu ¢ TH omkpuBame pas-
2bpHam memaboaumeH cuHgpom 6 26,85%, gokazaH
3A mun 2 8 owge 20,13%, omgeAHU KOMNOHEHMU Ha
memaboAumeH cuHgpom - gucaaukemus 8 0,89%, guc-
aunugemusn 8 2,01%, koemo Bogu go 3akAloueHuemo,
ye okoAao noroBuHama om BkaoueHume 6 npoyuBa-
Hemo Auua ca ¢ Bucok memaboaumen, pecnekmuBHo
cbpgeuHo-cbgoB puck. ToBa nokazBa, ue He 6uBa ga
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ce cBvp3Ba Haauvuemo Ha mupeougHo Au3 ocHOB-
HO cbe 3A mun 1. C Bucoko paznpocmpaHeHue ca u
guabemuama mukpoaHzuonamusa u HeBponamus npu
guabemuuume ¢ TH. Te3u gaHHu ca Ba>kHu 3a KAUHUY-
Hama npakmuka u Harazam wameAHa memaboAumHa
oueHka npu navueHmu c¢ TH, He3aBucumo om pyHk-
UUOHAAHOMO CbCcMoAHUE Ha wumoBugHama >kae3a.

ApmepuasrHa xunepmotusa ce HabaogaBa npu
38,26% om nauuenmume c TH, koemo e cBbp3aHo
Had-BeposamHo ¢ Haauuuemo Ha aBeH u CyOKAUHUYEH XU-
nomupeougu3bm - u3zBecmHo e BAuaHuemo Ha Hamane-
Hama pyHKuua Ha wumoBugHama >kae3a 3a noBuwabaqe
Ha cbgoBomo cbnpomubBaeHue u ycuaBaHe npoueca Ha
amepockaepo3a. Yecmomama Ha AX 6 Hawama uzBagka
e no-Bucoka om uumupana 6 Aumepamypama - Hanpu-
mep 18% 6 koxopma om 1268 auua ¢ TH 8 HauuoHaaHO
pempocnekmuBHo npoyuBare 6 TauBan (83). Yecmo-
mama Ha ¥IbC ¢ pa3AudHU KAUHUYHU Xapakmepucmuku
Nnpu Hawume nauueHmu cbwo e Bucoka - 11,86% u e
cxogHa ¢ HamepeHama 6 uumupaHomo no-2ope madBa-
cko npoyuBanre - 10,8% (83). OmHocumeaHo no-Bucoka
e yecmomama Ha pumbmHo-npoBogHume HapyweHus
- 5,15% u Ha cvpgeyHama HegocmamuvyHOCM - 2,46%,
KOUMO ca munuyHu npoaBu npu mupeougHa guCyHK-
uus, Ho He 3aBucam NpaKo om HacmoAawua (PYHKUUO-
HareH cmamyc Ha wumoBugHama >kae3a. beaogpobeH
mpombemboruzsm ce omkpuBa 8 0,45%. Bcuuku mesu
gaHHu Bogam go u3zBoga 3a Heobxogumocm om U3KAKO-
YUMEAHO Npeyu3Ha guazHOCMUYHA OUEHKa Ha Cbpgey-
Ho-cbgoBama ¢pyHKkuua npu nauueHmume ¢ TH, gopu
NPU eyMmupPeougHO CbCmonaHue.

B Hacmoswama uzBagka npu aHaAu3 Ha cbuema-
Huemo Ha TH ¢ 6eaogpobHU 3aboaaBaHua bpoHxuarHa
acmma ce omkpuBa 6 4,03%. Bpb3zkama mexgy TH
u OpoHxuarHama acmma e obekm Ha npoyuBaHus.
Hakou aBmopu Hamupam, ue xunepmupeouguzmbm
BaowaBa npomuyaHemo Ha acmmama, a xunomupe-
ouguzmbm 20 nogobpaBa (84, 85) HO namozeHemuvu-
HUMe mexaHu3mu 3a Bpb3ka mexgy gucgyHkuuama
Ha wumoBugHama »KAe3a u mexkecmma Ha acmmama
He ca ymouHeHu. Vima xunomesa, ye mupeougHume
xopmoHe Bogam go npomaHa 6 HuBama Ha npocma-
2AaHguHUMe, AeBkompueHume u kamexoAramuHume 6
mbkaHume u kpwbBoobpaweHuemo, kKakmo u Ha Bb-
mpekrembuHua CAMP U 3acazam KoOHMpakmuAHUMe
cBolicmBa Ha bpoHxuaaHama myckyaamypa (86). Tol
Kamo nauyueHmume ¢ GpoHxXUaAHa acmma peazupam
NO-CUAHO KbM €K302eHHU aHmueeHu, e BepoamHo me
ga 6bgam xuneppeakmuBHU CbWO KbmM €HJO2eHHU
aHmueeHu (87). INpe3 nocaegHumMe 20guHU ce cMama,
ye namoeeHe3zama Ha TH e macHo cBbp3aHa ¢ Th1 u
Th17 Bb3naaumeaHume nbmuwa (88, 89). Om gpyea
cmpata, Bce noBeue gokazameacmBa nokazBam, ue
makap mexaHuzmbm, BkaloyeH B8 namoezeHe3ama Ha
acmmama, ga e u3zBecmen omgaBra kamo T2-meguu-
paH (90), He-T2 acmmama, Koamo ce acouyuupa C

yuacmue Ha Th1 uau Th17 nbma, cbwo moxke ga uzpae
cbwecmBeHa poaa 68 cBbp3zaHume ¢ pazBumue Ha 3a-
6oaaBaHemo Bvb3narumeaHu mexaHuzmu (91). B masu
Bpb3ka Samareh Fekri u comp. (92) 8 MpaHcko npo-
yuBaHe Bvpxy 100 >keHu ¢ OpoHxuaaHa acmma u 100
cvomBemHu no Bb3pacm u aHMpPoONOMEMPUYHU NOKa-
3ameAu KAUHUYHO 3gpabu >keHu cbobwabBam 3a cue-
HugpukaHmMHo noBuweHu cepymHu HuBa Ha anmu-TPO
aHmumeaa (74£13,6 IU/ml) npu acmmamuukume cnps-
MO KoHmMpoaAume (45,24£10.56 IU/ml) u pazaukama ce
3ana3Ba caeg uzkatouBare BauaHuemo Ha Bv3pacmma
u UITM (OR=3,3, P<0,01). ABmopume He omkpuBam
3HavuMu pazauku B8 HuBama Ha mupeougHume XopMo-
HU u TSH mexgy gBeme 2pynu, koemo HacouBa Kbm
eymupeougeH TH u Haraza akmuBHomo mbpceHe (92).

C XObb u emgpuzem ca obwpo 9 60AHU - 2,01%,
Koemo cbwo 2080pu 3a Haaudue Ha Bpb3ka mexgy
mupeougHama gucgyHkyua u HeaogpobHume 3a-
6oaaBarua. MpoyuBanuama B Aumepamypama no
omHoweHue acouuauyuama Ha TH ¢ 6earogpobHu 3a-
6oanBaHun, ¢ koumo ga cpaBHum Hawume gaHHU ca
0CckbgHU, Hanp. yecmomama Ha XObb 6 nonyaauuon-
Homo npoyuBaHe B TatiBaH e no-Bucoka - 8,04%, HO
He ce pa3auuvaBa 3Hauumo om ma3u B obwama um
nonyaauua 6e3 TH - 7,55% (83).

INpaBu BneyamaeHue omHocumeaHo Bucokuam
npoueHm Ha xoreaumuasza - 3,58% 6 Hawemo npo-
yuBaHe u B gonbAHEHUe - CbCMOAHUE CAEg XOAe-
yucmekmomua no noBog >KAbuyHO-KameHHa Goaecm
npu owge 2,01%. VM3BecmHo e, ue xunomupeougu-
3Mbm ce acouuupa ¢ noBuweH puck om obpa3yBaHe
Ha XKABYHU KambHU. Bb3moxkHUmMe namou3uoro2uy-
HU MexaHu3mu ca kakmo caegBa: 3a6aBer memabo-
AU3BM Ha xoaecmepoaa B uepHua gpob, koemo Bogu
go cBpbxHacuwaHe; HaMaAeHa >KAbYHa cekpeuua om
xenamouumume ¢ nocaegBawa Kpucmaauzauyua Ha
»KAbukama; npomeHume B cbcmaBa Ha >Kabukama u
3abaBeHomo omnyckaHe Ha ccpuHkmepa Ha Oddi 3a-
6aBam nomoka Ha >xabukama 8 gBaHagecemonpbcm-
HUKQ; HapyweHU ca U KOHmMpakmuAumembm Ha
KAbUHUA Mexyp u upeBHama nogBuxkHocm (92-97).
Obaue, xoneaumuasa npu TH ce cpewa He camo npu
HamareHa pyHkuua Ha wumoBugHama >kae3a. Ta3u
Haxogka e uHmepecHa U e UeAeHacouyeHo NpoyueHa
6 yumupaHama HauuoHaAHa npozpama 8 TauBaH 3a
oueHKa paznpocmpaHeHuemo Ha Ko-mopbugHocmu
npu TH (83). ABmopume Hamupam npoueHm Ha 3a60-
AeBaemocm om xoareaumuaza 68 koxopmama c u 6e3
TH cbomBemHo 3,74 u 2,24 Ha 1000 yoBeko-20guHuU.
B cpaBHeHue ¢ nauuerHmume 6e3 TH, me3u ¢ TH ca
¢ noBuweH puck - kopuaupaH HR (aHR)=1,91 [95%
AV 1,58 go 2,33] creg kopekuua 3a Bb3pacm, noaA u
cbnbmecmBawu 3aboaaBaHun: xunepaunugemus, 3A,
yepHogpobHa uupo3a, xunepmoHus, XObb, WVbC,
Bb3naaumeaHu upeBHu 3aboaaBaHug, xunepmupeo-
ugu3bM U Xunomupeougu3bm. B cpaBHeHue ¢ auuama
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TpoeB Qumummbp []. u cbmpygHuyu

Ha Bb3pacm <34 2., puckbm om xoAreaumuasa e 2,14
nbmu no-Bucok npu me3u Ha Bb3pacm 35-49 2. u
4,33 nbmu no-Bucok npu me3u Ha Bb3pacm >50 2.
MyamuBapuauuoHHuam aHaau3 pazkpubBa, ue xunep-
Aunugemuama, 3A, yepHogpobHama uupo3a, VIBC u
Bb3naaumeaHume uypeBHu 3aboaaBaHua ocmaBam
HezaBucumu puckoBu cakmopu. B gonbaHeHue, 6
cpaBreHue ¢ koHmpoAume Auuama ¢ TH 6e3 u ¢
npuem Ha L-mupokcud umam no-Bucok puck om xo-
AeAUMUA3a, Kakmo u om  xoAeuyucmekmomus  (83).
ABmopume KomeHmupam, ye cbyemaHuemo Ha TH
C xoAeAUmua3za u no-vyecma Heobxogumocm om Xo-
AEUUCMEKMOMUA MOXE ga Ceé gbAXKU Omuacmu u Ha
camua aBmoumyHeH npougec - Hanp. cBbp3zaHuam c
TH Backyaum u noBuweHusm okcugamuBeH cmpec
Mo2am ga npegpaznoaoxkam Kbm pazBumue Ha xone-
Aumuasa (98, 99). Hawume ganHu ca 8 nogkpena Ha
MAXHOMO 3aKAYEHUE, Ye KAuHuuucmume mpab6a
ga ce opueHmMuUpam Kbm UeAeHACOYEeHO MbpCeHe Ha
XxoAeAumuaza npu nayueHmu ¢ TH, ocobeHo »xeHu Ha
Bb3pacm >50 2., u ca HY>xHU NpocnekmuBHU u3cAeg-
BaHua 3a HamepeHama acouuauus.

XemamonoeuyHu cenvmcmBawu  3aboaaBarua
omkpuBame B8 12,3% u kakmo bGewe nocoveHo, equH-
cmBeHo Maszu acouuupaHa nNamoAo2ua e no-Yyecma
npu mbxkeme. TupougHumMeE XOPMOHU UMam WUpoK
cnekKmbp om (PU3UOAOUYHU (PYUHKUUU U MO2am ga
noBausam Bbpxy xemonoemuvHama cucmema (100-
102), kamo umam gobpe gokymeHmupaHa poaa B
memaboAuzma u npoaugpepayuama Ha depBeHume
KpbBHU KAaemku (103). Xunomupeougu3mbm moxKe
ga goBege go HamaAreHue Ha epumponoemuHa u Xe-
monoemuyHama (OUHKUUA Ha KOCMHUA MO3bK C pe-
3yamam noaBa Ha aHemus (104). Hakou npoyuBanun
gokazBam, ue xunomupeouguimbm npegu3BukBa
XUNONAA3uAa, a Xunepmupeougu3mbm - xunepnaasua
666 Bcuuku muerougHu KAEMBYUHU AUHUU. [1O OMHO-
weHue Ha Aumcpouumume T3 nomeHuupa HOPMaAHO-
mo ob6pazyBaHe Ha B-kaemku 6 KocmHuUA MO3bK Upe3
meguupaHe Ha npo-B-kaembuHama npoaudpepauun
(105). MpoBegeHu ca npoyuBaHua 3a uzcaegBaHe
Bpb3kama mexkgy XxemamoAo2udHUMe napamempu u
xopmoHume Ha wumoBugHama »xae3a, gokazBawu
cuAaHa makaBa nopagu BauaHue Bbpxy xemonoesa-
ma (106-108). NpoyuBaHe Ha Iddah u comp. (109)
nokazBa, ue Hb u aeBkouumume ca Hucku, a Gpoam
Ha mpombouumume e Bucok npu Auua ¢ mupeoug-
HU Au3. MexgyBpemeHHO aHaAu3u mexxgy xunep- u
XUNOMUPOUgHU NauueHmu He noka3zBam 3HauumeaHa
KopeAauua mexgy (YHKUUOHAAHOMO CbCMOAHUE U
6poa Ha AeBkoyumume u mpombouumume, HO 3HaYU-
meaHa Kopeaauua 3a Hb u 6poa Ha uepBeHume kpbB-
HU KAemku. B npoyuBane Ha Shetty u comp. (104)
eguHcmBeHuam xemamoao2uveH napamembp, KoUmo
noka3Ba 3HauumeAHa KopeAauua C XOPMOHUME Ha WU-
moBugHama >kae3a, e HuBomo Ha Hb, koemo e Hucko
npu xunomupougHu 6 cpaBHeHue ¢ eymupougHu

cayvau. MNpeguwHu npoyuBarua nokazBam, ve u mu-
KpouumHama, u makpouyumsama aHemun ca cBobp3a-
HU C XunomupeougHomo cbcmoaHue npu TH (104).
lNogobHu npoyuBaHua C no-cmpo2u guazHOCMUYHU
Kpumepuu 3a TH u no-gematlianeH aHaAu3 Ha Xxemamo-
AO2UYHUME nokazameau, HanpaBeHu B no-2oAama 2py-
na nayueHmu, Guxa nomoz2HaAu ga ce xBbpau noBeue
cBemauna Bopxy Bpb3ikama mexkgy camua aBmoumy-
HeH npouec npu TH u xemonoemuyHama cucmema.

Taka, B8 yHUCOH € 20pe uumupaHume gaHHu, Npu
6auzo 10% om navueHmume ¢ TH 8 Hacmoawama
uzBagka ce ycmarnoBaBa aHemus, kamo Had-vyecmuam
Bug e >eaazo-gecpuuumuama (XKAA). 3abaBeHuam
MemaboAU3bM Ha XKeAa30mMo Moxke ga npuduHu JKAA.
Moxke ga ce obpa3zyBam aHmumeaa cpewy cmomau-
HUMe napuemaAHu Kaemku, koemo ga goBege go am-
poduyeH 2cacmpum u gepuuum Ha UHMPUH3UK gpak-
mop. B cbwomo Bpeme HamaneHama cekpeuua Ha
cmomawHa KuceAauHa u marabcopbuuama Ha >keaa3o
u BumamuH B12 mozam ga npudyuHam aHemus. Haua-
AOMO Ha cBbp3zaHama ¢ Xunomupeougu3bm aHemun e
koBapHo u KAuHUYHUME NpoaBu He ca cneuyuguyHy,
maka 4ye 4ecmo ce guazHoCmuuupa NO2PewHo u ce
nponycka. AonvaHumeaHo, Bucokomo paznpocmpa-
HeHUe Ha xunomupeougu3bm, ocobeHo cybKAUHUYEH
Xunomupeougu3bm npu B-maracemus noguepmaba
BaxxHocmma Ha pegoBHua ckpuHuH2 u BHUMameAHo-
mo HabAlgeHue Ha pyHKuyuama Ha wumoBugHama
»KAe3a, ocobeHo Koeamo ca Haauue Bucok hepumuH
U/UAU HUCBK pbcm.

B Hawemo npoyuBaHe ycmanoBaBame 6 uzBec-
MeH npoueHm U HegpporoeudHu 3aboraBaHus. Ha-
KOAKO npoyuBaHua cvobwaBam 3a Bpb3ka mexgy
gucyHkuuama Ha wumoBugHama >ae3a, ocobeHo
CcyOKAUHUYHUA XUNOMUPEOUgU3bM, U XPOHUYHUME
6b0peuHu 3aboanBanua (Xb3) 6 obwama nonyaauua
(110). B HopBexkxko nonyaauuoHHO npoyuBaHe npu
Auya Ha Bb3zpacm > 40 2., Xb3 e no-uecma npu Haau-
yue Ha cybkAUHUYeH Xunomupeougu3bm, a noBuwa-
BaHemo Ha cepymHume HuBa Ha TSH 6 pedpepeHmHua
guanazoH e 8 obpamua Bpb3ka c eGFR (111). Koxopm-
HO npoyuBaHe npu Auya B 3pasra Bv3pacm, 6azupaHo
8 epag Taune, Kumau noka3Ba, ue cybKAuHUYHUAM
xunomupeougu3zbm e cBbp3aH C no-2oAam puck om
uHuugeHmHa noaBa Ha Xb3 (112). KoHkpemHo gaHHu
3a Bpbizkama mexxgy AuT3 u 6b6peuHume 3aboaaBa-
Hua gaBa pempocnekmuBHo mypcko npoyuBaHe Ha
Kogak u comp. (113) npu 28 navuuenmu c TH, xocnu-
maau3upaHu no noBog xemamypusa, npomeuHypusa u
6b6peuHu HapyweHua. ABmopume Hamupam, ye na-
MOoAO2UYHUME NpuYyuHU 3a cBbp3zaHama ¢ TH Hedpo-
namua ca pazHoobpazHu ¢ Hal-20AAMO pa3znpocmpa-
HeHue Ha MembpaHo3Hua 2aomepyaoHedpum (MN)
U Ha (poKaaHama ce2meHmHa 2A0MEpPYAOCKAEPO3a
(FSGS), caegBaru om IgA-2anomepyroHedppum (IgAN),
XPOHUYEH 2AOMEPYAOHEDPPUM, 2AOMEPYAOHEDPPUM C
MUHUMaAHU npomeHu (MCN) u amuaougo3a, kKamo Ha
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xogkume, obaue, He ca no-yecmu om me3u 6 obwama
nonyaauus (113). Pe3yamamu om 6v66peyHa buoncua
8 gpyzo pempocnekmuBHo npoyuBaHe Ha Zhao u
comp. (114) npu 246 nayueHmu c¢ Hecpponamus, 82
om Koumo ca umaau egHoBpemeHHomupeougHu Au3
nokazBam covwo, ye MN (37,8%) u FSGS (28,05%) ca
HaU-yecmume 6b6peyHU Ae3uu B cayyau Ha Heppona-
mua ¢ mupeougHu Au3. CxogHU ca gaHHUMe Ha Npo-
yuBare Ha Mubarak u comp. (115), ycmaroBaBawo,
ye MN u FSGS ca HaG-yecmume npuduHuU 3a Hedpo-
muyeH cuHgpom npu Auuama 6 3pasa Bv3pacm 6e3
3A. Yecmomama Ha me3aHa2uonpoAucpepamuBeH 2A0-
mepyaroHeppum (MsPGN) u MCN e no-Bucoka npu
Hedpponamusg, HO NO-HUCKA, ako € HaAuue U Cbhbm-
cmBawo mupeougHo Au3 - 8 mo3u cayyau e yBeau-
yeH garbm Ha FSGS (115). Te3u gaHHU npegnoAazam,
ye pazAudHUME UUPKYAUpAWU UMYHOKOMNAEKCU MO-
2am ga npuduHam pazaudHu BugoBe Hecpponamua.
CBbp3zaHama ¢ mupeougHo Au3 Hedhponamua Moxxe
ga 6bge npuyuHeHa Oom omAazaHe Ha mMupeougHa
nepokcugaza u mupeo2A0byAauH omBbH Ha 2AOMEPYA-
Hama 6a3aaHa membpaHa, koemo Bogu go obpa3zyBa-
He Ha UMUHHU KOMNAEKCU in situ uau go obpazyBaHe
Ha UUPKYAUpaWU UMYHHU KOMNAEKCU C aHmumeaa
B 2romepyaa. Taka, cepymHume HuBa Ha 1gG, kakmo
u me3u Ha TG-Ab, TPO-Ab u TSHR-Ab ca HamepeHu
no-Bucoku npu nayueHmu ¢ Hegpponamus U CbnNbM-
cmBawa AuT3 6 npoyuBaHemo Ha Zhao u cemp.,
OMKOAKOMO NpuU hauueHmMu camo C Hegponamus
(114). Apyeo npoyuBaHe cbwo cbobwaba, ue npu-
6Au3umeAHo 25,5% om nauueHmume ¢ TH ca umaau
noBuwenu cepymHu HuBa Ha IgG (116). CaegoBamen-
HO e Bb3MOXHO HaAudyuemo Ha mupeougHo Au3 ga
Bogu go noBuweHue Ha cepymHume HuBa Ha IgG npu
nauueHmu c¢ Hecpponamusa. OcBeH moBa uupkyaupa-
wume UMYHOKOMNAEKCU Ca No-4ecmo cpewaHu npu
nauueHmume ¢ TH u bazegoBa 6oaecm (117). Pe3ya-
mamume noka3zBam nomeHuuaaHa Bpb3ka mexgy
UupKyAupawume UMyHOKOMNAEKCU U namozeHe3ama
Ha cBbp3zaHama ¢ mupeougHo Au3 Hepponamusn, He-
obxogumu ca obaue gonbAHUMEAHU npoydBaHug, 3a
ga ce npoy4u masu acoyuauus.

Bucokuam obw, npoueHm Ha peaucmpupaHume
3r0kavecmBeru  3aboagBaHua  npu  u3zcaegBaHume
auua ¢ TH - 3,58%, om koumo Hal-20AaM gaA uma
KapuUHOMbM Ha MAEYHama >Ae3a, HacouBa mucbAma
KbM mbpceHe Ha obwa 2eHe3a mexxgy aBmoumyHHu-
me u HeonaacmuuHume 3aboaaBausa. B npoyuBate Ha
Chen u comp. (118), nooBaBawo ce Ha TauBaHckama
HauuoHaAHa 6a3a gaHHu 3a uzcaegBaHe Ha 3gpaBHo-
mo ocueypaBaHe (NHIRD), ca aHaauzupaHu gaHHUMe
npu 1521 HoBoguazHocmuuupaHu nauueHmu ¢ TH u
6084 cvomBemHu koHmpoau 6e3 TH. Yecmomama
Ha pazBumue Ha pak B koxopmama ¢ TH e 5,07 Ha
1000 voBeko-zoguHu, koemo e 1,68 nbmu no-Buco-
ko om moBa 8 koHmpoAHama koxopma (P<0,001). B
cpaBHeHue ¢ nayueHmu Ha Bb3pacm 20-34 2., nayuen-

mume 6 no-cmapwume Bb3pacmoBu epynu ca uma-
AU no-Bucok puck om pa3zBumue Ha pak (35-55 2. HR
- 5,96; >55 2. HR - 9,66). Caeg Kopuz2upaHe cnpamo
noa, Bb3pacm u cenemcmBawu 3aboaaBaHun, nauu-
eHmume ¢ TH umam HR om 4,76 3a pazBumue Ha ko-
AopekmaneH pak u HR om 11,8 3a pazgBumue Ha pak
Ha wumoBugHama xae3a, 6 cpaBHeHue c koxopmama
6e3 TH. OcBen moBa, cbomHoweHuemo Ha Yecmo-
mama Ha 3aboareBaemocm Ha pak Ha wumoBugHama
*ae3a npu TH-koxopma kbm He-TH-koxopma e no-8u-
coko npe3 nbpBume 3 2. (118).

Bonpeku ue xpoHuuHomo Bb3nareHue, Bogewo
go Heonaacmu4Ha mpaHcgopmauusn, e gobpe ycma-
HoBeH KauHuueH peHomeH, Bpb3kama mexxgy TH u
paka Ha wumoBugHama >Ae3a ocmaBa cnopHa (119,
120). Larson u cbmp. cbobwaBam, ye nauueHmume
¢ TH ca mpu nbmu no-CKAOHHU Kbm nosaBa Ha pak
Ha wumoBugHama »aAe3a, Koemo npegnoAaza CuAHa
Bpb3ka mexxgy xpoHuuHomo Bb3naseHue u pazBu-
muemo Ha pak (121). Exkcnpecusma Ha PI3K/Akt ce
noBuwaBa kakmo npu TH, maka u npu Bucoko gu-
depeHyupaH pak Ha wumoBugHama >kae3a, Koemo
npegnoraza Bb3MOXKEH MOAEKYAAPEH MEXaHU3bM 3a
KapuuHozeHe3a Ha wumoBugHama >kae3a. Vinmepec-
HO €, ye pakbm Ha wumoBugHama >kAre3a MoXe ga ce
acouuupa ¢ no-maaka azpecuBHocm u no-gobbp u3-
X0Qg Npu nauueHmMu cbe cbnbmemBaw, TH (119, 122,
123). Hue He ycmanoBaBame kapuuHOmM Ha wumo-
BugHama »xae3za 6 Hacmoawama u3zBagka, makap ye
CMe guazHOCMUUUPAAU AUMCPOMU, KAKMO U hanuaap-
HU U (POAUKYAAPHU KapUUHOMU Npu nauueHmu ¢ TH.

HamepeHume 6 aumepamypama u 6 Hawemo
npoyuBaHe acoyuauuu Ha TH ¢ pa3audHU maau2HeHu
3aboaaBaHua mpa6Ba ga HacouBa kKauHUUUCMUME
KbM akmuBHOMO UM MbpceHe U NpogouAaKmMuKa-
HacouBaHe KbM CbBpemeHHU ckpuHuHeoBu npozpa-
MU 3a nemme Hal-4ecmo CpewaHu OHKOAO2UYHU
3aboaaBaHua npu mbxkeme u >KeHume - paka Ha
MAEYHAamMa >Ae3a, paka Ha npocmamama, paka Ha
wulikama Ha mamkama, paka Ha gebeaomo uepBo u
paka Ha beaus gpob.

B 3akaroueHue, Hawume gaHHu KpacHopeuuBo no-
kazBam, ye mupeougumbm Ha Hashimoto, gopu npu
HaNbAHO eymupeougHo CbecmosnHue, He 6uBa ga 6bge
nogueHaBaH kamo 3aboaaBare, 3awomo cam no cebe
CU HOCU NOMeEHUUaAeH puck 3a pazBumue Ha pazAuvuHa
aBmoumyHHa u HeaBmoumyHHa NaMoAO2uU8, KOAMO Yec-
Mo Nbmu He ce guazHocmuuupa HaBpeme u 3ambernBa
KAUHUYHama kapmuxa. Bpb3kama ¢ Hakou 3a6oaaBaHun
u HapyweHua e Bce owe He gocmambuHO gobpe npo-
yyeHa, Ho moBa Koemo Hamupame kamo pazHoobpaz-
HU Cbuemarua npu uscaregBaHume nauueHmu Bogu go
onpegeAeHU HaCOKU 3a UEeAeHAco4eHoOmo UM mbpceHe
ypes3 PYHKUUOHAAHU U UMYHOAORUYHU BuoMapKepu npu
KAUHUYHA cycnekuus, kKamo ce uma npegBug Bb3mork-
Hocmma um 3a noaBa 66 Bpememo.

Endocrinologia vol. XXIX N21/2024




TpoeB Qumumbp [. u compygHuUuu

m PaznpegeaeHue Ha nauueHmume ¢ TX no Bv3pacmoBu gekagu.

Bv3pacmoba zpyna

N
(%
L

N
(e}
A

[
vi
)

MpoueHmHo pa3znpegereHue Ha yyacmHuyume

18-28 29-39 40-50 51-61 62-72 73+

0l11).:0 74 Pagnpegeaerue no Bv3pacmoBu gekagu npu gBama noaa.

KeHa noA MBXK
73+ -73+
62-72 5 62-72
g
> g
& 51-61; - 51-61 2
(2] o
=} (@)
S 3
£ 40-50 - -40-50 S,
g Y
(3 S
& 29-30. .29-30 €
]
18-28 - -18-28

' L) L) ' L) ) ¥ A 1) L) )
100 80 60 40 20 O 20 40 60 80 100
bpou yyacmuuyu

EHgokpuHonoausi tom XXIX Ne21/2024

30




PaznpegeaeHue Ha nauueHmume
cnopeg (PYHKUUOHAAEH cmamyc Ha
wumoBugHama xae3a.

eymupougeH cmamyc
XunomupeougeH cmamyc

. XunepmupeougeH cmamyc 75,0%

21,6%

v C60o60gHO gocmbneH calim, npegaazaw] uguepnameaHa
uHpopmayua 6b6 Bcuuku obAacmu Ha KAUHUYHaAmMa
eHQOKDUHO/\OZUH npegocmaBeHa om eKun Bogemu
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Abstract

Introduction: Hashimoto's thyroiditis (HT) is the most common thyroid autoimmune disease (AID) with an
increasing incidence. A number of studies have shown that HT often combines with other autoimmune endocrine
and non-endocrine diseases to form autoimmune polyglandular syndromes (APS). Most studies evaluating different
AID associations have examined the prevalence of HT in nonthyroidal AID, and not vice versa. Data on the preva-
lence of non-autoimmune co-morbidities in HT are scarce.

Aim: To determine the frequency and type of all co-morbidities in an unselected sample of hospitalized HT
patients by assessing their interrelationship with sex, age, functional status and activity of the autoimmune process
of the thyroid gland.

Material and methods: Randomized cross-sectional study in 447 adult patients with HT (from 18 to 88 years,
mean age 45,81+16,18 years) - 372 women (83,2%) and 75 men (16,8%), hospitalized in the Clinic of Endocrinology
and Metabolic Diseases, ,Sv. Georgy” University Hospital. Functional (FT,, FT,, TSH), immunological (anti-TPOAB,
anti-TgAB, TRAB) and ultrasound status of the thyroid gland was assessed and a wide range of clinical and laboratory
tests were performed to evaluate the main disease and co-morbidities.

Results: HT was more common in females (female-to-male ratio = 4,96:1), prevailed in the age group of 29-61
years with the highest frequency (24,61%) in the range of 29-39 years. No statistically significant differences were
found in the percentage distribution of participants in different age groups by sex. In the current hospital sample with
HT, the euthyroid state predominated - 75%, followed by hypothyroidism in 21,6% and Hashitoxicosis in 3.4%. There
were no sex-related differences in thyroid hormone and antibody levels. We found a variety of co-morbidities in 379
(84.8%) of the TH patients without significant gender determined differences in their frequency. Only hematological
co-morbidities occurred nearly 2 times more often in men (p=0,032). The most frequent co-morbidities were arterial
hypertension (38,26%), metabolic syndrome (26,85%), diabetes mellitus type 2 (20,13%), coronary artery disease -
11,86%, degenerative joint diseases - 10,51%, anemias of different types - 9,62%; PCOS in women - 9,14%, benign
prostatic hyperplasia in men - 6,67%. The percentage of adenomas involving the pituitary, adrenal and parathyroid
glands was high - a total of 13,42%, with some patients having more than one adenoma within the MEN. We found
autoimmune co-morbidities in 13,65%. APS were detected in 8,05%, as follows: APS type 3 -7,16%, with APS type
3A occupying 3,58%; APS type 1 and type 2 - 0,45% each. Thyroid-associated ophthalmopathy (TAO) was present
in 1,34% of cases. There were significant age-related differences in the frequency of co-morbidities between different
decades. The mean age of patients with only HT (36,80+10,63 years) was lower than that of patients with concomi-
tant non-autoimmune (46,22+16,29 years) and autoimmune (45,54+14,77 years) diseases, p<0,001.
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The presence of co-morbidities was not directly related to the function of the thyroid gland at the time of the study
- they were observed in 85,9% of patients with euthyroid, in 80,2% with hypothyroid and in 86,7% with hyperthy-
roid state, excluding rheumatological diseases - in 33,3 % in hyperthyroidism, in 16,7% in hypothyroidism and in
9,9% in euthyroidism. TSH-receptor antibodies were higher in presence of concomitant AID (p=0,043).
Conclusion: The study is pioneering for the country in terms of the sample size and the range of analyzes
characterizing the co-morbidities in hospitalized HT patients, proving their widespread occurence and providing
guidelines for screening and follow-up in the clinical practice with a view to improve the quality of care.

Key words: Hashimoto's thyroiditis, co-morbidities, autoimmune diseases, autoimmune polyglandular syndromes

Introduction

Autoimmune diseases (AID) include a heteroge-
neous group of chronic diseases that affect specific
target organs or multi-organ systems and are initiated
by loss of immunological tolerance to self-antigens. The
two specific aspects of these disorders are that most
AID tend to combine in the same patient (polyauto-
immunity), and affected individuals often cluster in the
same family (familial autoimmunity). These shared fea-
tures suggest that the development of the various AID
is influenced by similar genetic and epigenetic factors
as well as by environmental factors (1).

Autoimmune thyroid diseases, which mainly in-
clude Hashimoto's thyroiditis (HT) and Graves’ disease,
affect approximately 5% of the general population
(2). The concept of autoimmune diathesis is valid for
the thyroid AID as well. Individuals with thyroid AID
have an increased relative risk of developing polyauto-
immunity, thus highlighting the role of shared genetic
predisposition to multiple AID (3-5). Recent reports
indicate that the accumulation of various non-thyroid
AID in patients with thyroid ones may be due to other
factors, such as age (6) and association with specific
chromosomal abnormalities, beyond genetic predispo-
sition (7-9).

Globally, HT is the most common autoimmune
thyroid disease of any age, and its incidence has been
increasing in recent decades (10-12). It is now accept-
ed as the prototype of an organ-specific AID in which
environmental and existential factors trigger the devel-
opment of an immune response against thyroid anti-
gens in genetically susceptible individuals (13-16). Pre-
vious studies have reported an increased prevalence
and relative risk of other AID in HT patients and their
relatives, mainly emphasizing the importance of shared
genetic predisposition. (3, 4, 17). Thus, a wide range of
AID, ranging from involvement of endocrineor non-en-
docrine organs, specific or systemic diseases, have
been variously described in relation to HT (4, 17-24).
Such association has been firmly established for some
diseases (e.g. pernicious anemia), therefore recommen-
dations are made for a need for screening (4), while for
others, e.g. various rheumatological and skin diseases

an association with varying prevalence has been found
(18-24). In addition to the shared genetic predisposition,
environmental and intrinsic factors may be critical in de-
termining the diversity of autoimmune manifestations
(4). However, most studies evaluating different constel-
lations of AID have investigated the prevalence of HT
in non thyroid AID, and not vice versa (4, 18-24). Data
on the prevalence of non-autoimmune co-morbidities in
patients with HT are scarce, and for our population there
is no study of co-morbidities in larger samples.

The aim of the study was to determine the type and
prevalence of all concomitant diseases - autoimmune
endocrine and non-endocrine, non-autoimmune, includ-
ing metabolic and malignant diseases in an unselected
representative sample of hospitalized patients with con-
firmed HT, determining the relationship of the co-mor-
bidities with the functional state and the activity of the
autoimmune process of the thyroid gland and analyzing
some predisposing factors for their development.

Material and methods

We present a randomized cross-sectional study of
a sample of patients with confirmed HT (n=447) being
hospitalized in the Clinic of Endocrinology and Meta-
bolic Diseases at the ,Sv. Georgy” University Hospital -
Plovdiv from 01.10.2019 to 01.04.2022 with analysis of
history, clinical-anthropometric, and clinical-laboratory
data, including hormonal and immunological parame-
ters and imaging studies for assessment of the thyroid
gland and co-morbidities.

All participants met the selection criteria. Hashimo-
to's thyroiditis diagnosis is based on 4 generally accept-
ed criteria: gland clinical characteristics, thyroid anti-
body titers (against Tg, TPO and TSH-receptor, which
can be blocking and stimulating), ultrasound findings,
fine needle aspiration biopsy (FNA). Participants were
allocated as newly diagnosed, previously diagnosed,
without treatment, or with concomitant treatment by
type and dose.

All clinicalHaboratory tests were performed in the
Central Clinical Laboratory (CCL) at ,Sv. Georgy” Uni-
versity Hospital in Plovdiv.
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The study meets the scientific and ethical standards
and criteria and the hospital requirements in terms of
medical documentation and patient informed consent.
Blood for the clinical laboratory studies was withdrawn
in a closed system for taking biological material (Sarst-
edt S-Monovette Serym Z/2.7 ml; Sarstedt S-Mon-
ovette K3 EDTA /2.6 ml;). The biological material - ve-
nous blood was taken in the morning (between 7:00
and 9:00 a.m.) on an empty stomach (for cortisol and
at 11:00 p.m.) and after meeting all the requirements
(standard and specific) for the preparation and collec-
tion of biological material. Systematic internal laborato-
ry quality control and external evaluation of the result
quality were carried out for all investigated indicators
through the participation of national and international
programs, for which the CCL at ,Sv. Georgy" University
Hospital has the relevant certificates. Biochemical anal-
yses were performed on a clinical chemical analyser
AU 480, Beckman Coulter (USA) according to original
programs with conventional analytical principles of the
methods used. The main hormones and biochemical
markers for the assessment of concomitant endocrine
and non-endocrine pathology were performed accord-
ing to the respective standardized methods of the CCL.

Hormonal and immunological parameters

* Thyroid-stimulating hormone (TSH)

Reagents: CLIA (chemiluminescent immunoassay)
- Beckman Coulter, Inc., Ireland.

Method principle: sandwich
analysis.

Analyzer: Access 2 Immunoassay System, Beck-
man Coulter, Inc., USA

Reference ranges: 0,34 - 5,60 mIU/L.

immunochemical

* Free thyroxine (FT4)

Reagents: CLIA (chemiluminescent immunoassay)
- Beckman Coulter, Inc., Ireland.

Method principle: competitive immunochemical
analysis.

Analyzer: Access 2 Immunoassay System, Beck-
man Coulter, Inc., USA

Reference ranges: 7,86 - 14,41 pmol/L.

* Free Thyiodothyronine (FT,)

Reagents: CLIA (chemiluminescent immunoassay)
- Beckman Coulter, Inc.,, Ireland.

Method principle: The FT, determination method is a
competitive immunoenzymatic assay. Analyzer: Access 2
Immunoassay System, Beckman Coulter, Inc., USA

Reference ranges: 3,8-6,0 pmol/L.

* Thyroperoxidase antibody (TPO-Ab)

Reagents: CLIA (chemiluminescent immunoassay)
- Beckman Coulter, Inc., Ireland.

Method principle: sandwich immunochemical
analysis

Analyzer: Access 2 Immunoassay System, Beck-
man Coulter, Inc., USA
Reference ranges: 0 - 9 IU/mL.

* Thyroglobulin antibody (Tg-Ab)

Reagents: CLIA (chemiluminescent immunoassay)
- Beckman Coulter, Inc., Ireland.

Method principle: sandwich immunochemical
analysis.

Analyzer: Access 2 Immunoassay System, Beck-
man Coulter, Inc., USA

Reference ranges: 0 - 4 IU/mL.

* Thyrotropin receptor antibody (TRAt),

Anti-TSH Receptor (TRAb)

Reagents: Anti-TSH Receptor (TRAb) ELISA - EU-
ROIMMUN Medizinische Labordiagnostika AG, Ger-
many with Cat: No. EA 1015-9601 G

Analyzer: ELISA system (Multiscan reader with spe-
cialized software and dishwasher device Wellwash 4
MK2)

Reference ranges: 0 - 4 IU/mL.

Instrumental methods

Thyroid ultrasonography - all participants under-
went thyroid ultrasonography (Sonoace 1500 device
and Esaote MyLab device).

Fine-needle aspiration biopsy (FNA) - at the dis-
cretion of some of the participants, FNA of the thyroid
gland was performed for the purpose of diagnostic clar-
ification. The biopsies were interpreted at the Depart-
ment of Pathological Anatomy of ,Sv. Georgy” Univer-
sity Hospital.

Statistical methods

The following statistics methods were used: de-
scriptive analysis with the data being presented as
mean * standard deviation (SD) unless otherwise not-
ed; parametric analysis; non-parametric analysis, the
level of significance of the null hypothesis was P < 0,05,
with a confidence interval of 95%; correlation analysis;
graphical analysis. Data processing and analysis were
performed with the statistical package SPSS version
19,0 (Chicago, IL, USA), and for graphical analysis - MS
Office Excel 2013.

Results

The study consisted of 447 patients with confirmed
Hashimoto's thyroiditis, of which 372 were women
(83,22%) and 75 were men (16,78%). The female gen-
der predominated (female: male ratio - 4,96:1). In our
sample of adults, more than 2/3 of the cases were in
the age range from 30 to 60 years, and the average age
in the entire sample was 45,81+16,18 years - for men
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43,29%+16,42 years, and for women - 46,31+16,10
years. Data was analysed only for adults who were
subject to hospitalisation in the Clinic for Endocrinolo-
gy and Metabolic Diseases at ,Sv. Georgy” University
Hospital according to the requirements of the National
Health Service. For this reason, patients under 18 years
of age were not covered. The age range of the sample
was 18-88 years. The age distribution of the study par-
ticipants is presented in Figure 1, and the distribution
by age decades for both sexes is presented in Figure 2
(Fig. 1, Fig. 2). The largest relative share was comprised
from the individuals aged 29-39, followed by those
aged 40-60. No statistically significant differences were
found in the percentage distribution of the participants
in the individual age groups by gender (p=0,133).

The distribution of patients according to the func-
tional state of the thyroid gland at the time of hospital-
isation is presented in Fig. 3. The levels of TSH, thyroid
hormones and antibodies are presented in Table 1. It is
essential that there was no statistically significant gen-
der difference in thyroid hormones and antibodies in
men and women, allowing their pooling in the analyses
of the entire sample.

We found a variety of concomitant autoimmune
and non-autoimmune co-morbidities in 379 (84,8%)
of the HT patients. There were no significant gender-
determined differences in the frequency of co-mor-
bidities - 83,6% in women, 90,7% in men. This does
not include gonadal diseases specific to only one sex
(gynecological and andrological). Only hematological
co-morbidities occurred more often in men (in 20%)
compared to women (in 11%), p=0,032.

We present the endocrine and metabolic co-mor-
bidities in the most detail (Table 2).

The most common concomitant cardiovascular
and pulmonary diseases are presented in Table 3 and
the most common gastrointestinal and biliary-hepatic
diseases - in Table 4.

Main rheumatological co-morbidities - various
joint diseases and connective tissue diseases are pre-
sented in Table 5.

In our sample, the incidence of rheumatoid arthri-
tis (RA) (2,24%) and autoimmune connective tissue
diseases was relatively low. The frequency of rheuma-
tological diseases is highest in the hyperthyroid status
(33,3%), followed by that in hypothyroid (16,7%) and
euthyroid status (9,9%).

The most common nephrological co-morbidities in
our HT patients were nephrolithiasis (2,01%), chronic
tubulointerstitial nephritis (2,01%), and chronic renal
failure of various causes (1,34%).

We found hematological concomitant diseases in
55 of the analysed patients - 12,3% (Table 6), and only
this associated pathology was more common in men.

Of the neurological diseases, cerebrovascular dis-
ease, transient disorders of cerebral blood circulation
and past stroke were reported in a total of 21 patients
- 4,70%, which may also be related to the unfavour-
able metabolic deviations.

Various mental disorders occurred in 6,04% of cas-
es in our study, with depressive disorders predominat-
ing at 1,79%, which is consistent with a reported asso-
ciation between impaired thyroid function and mental
changes.

Skin diseases (vitiligo, alopecia, psoriasis, dermati-
tis) were found in a total of 2,46% of our patients, but
probably not all, especially mild forms, may have been
reported during history taking and/or reflected in med-
ical records. Of the established dermatological co-mor-
bidities, 72,73% were of autoimmune origin - 2,01%
of the entire sample. The most common was psoriasis
- 0,67%, so was the percentage of alopecia (areata +
totalis) - 0,67%, followed by vitiligo - 0,45%.

In our sample, we found malignant diseases in
3,36% of cases (Table 7), with the highest frequency
being breast carcinoma.

Table 1. @ TSH, thyroid hormones and antibodies in patients with HT.
Indicators Units of Mean values Women Men p
measure +SD

TSH mIU/L 5,03+11,80 4,62+9,98 7,09£18,42 0,865
FT, pmol/L 5,08+0,89 5,03%£0,83 537+1,14 0,129
FT, pmol/L 11,5042,67 11,4442,56 11,81£3,17 0,182
antiTG-Ab IU/ml 73,761324,84 82,85+348,45 21,82+£109,39 0,08
antiTPO-Ab IU/ml 175,38+302,64 185,89+309,85 | 115,80+252,32 0,334
TRAb IU/ml 1,48+1,62 1,37+1,45 2,19%2,47 0,961
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Table 2. | Endocrine and metabolic co-morbidities in patients with HT.

Endocrine and metabolic comorbidities Number | %
Autoimmune
APS - type3 (withType 1T DM and LADA) 32 7,16
APS - type 1 2 0,45
APS - type 2 2 0,45
TAO 6 1,34
Other thyroid gland diseases
De Quervain thyroiditis 7 1,57
Nodular goiter 8 1,79
Toxic thyroid adenoma 2 0,45
Partial thyroidectomy 5 1,12
Postoperative hypothyroidism (Hashitoxicosis and nodular transformation) 3 0,67
Diseases of parathyroid glands and Ca-P metabolism, bone disorders
Adenomas of the parathyroid glands 4 0,89
Secondary hyperparathyroidism 5 1,12
Osteomalacia - congenital T-alpha hydroxylase deficiency 1 0,22
Paget’s Disease 1 0,22
Hypothalamic-pituitary diseases

Pituitary adenoma - total number 35 7,83
Pituitary adenoma - acromegaly 3 0,67
Pituitary adenoma - prolactinoma 18 4,03
Pituitary adenoma - Cushing’s disease 2 0,45
Pituitary adenoma - non-functioning 11 2,46
Craniopharyngeoma 1 0,22
Pituitary inhomogeneity on MRI without adenoma 3 0,67
Hyperprolactinemia 5 1,12
Hypopituitarism 3 0,67
Sheehan's syndrome 1 0,22

Postoperative secondary hypocorticism
(TSA in Cushing's disease) 1 0,22
Empty sella 1 0,22
Hypogonadotropic hypogonadism 2 0,45
Bitemporal hemianopsia 1 0,22
Diabetes insipidus 1 0,22
MEH-1 - prolactinoma, adrenal gland adneoma 1 0,22

Adrenal diseases

Adrenal gland adenoma - total number 13 2,91
Corticosteroma 8 1,79
Non-functioning 3 0,67
Pheochromocytoma 1 0,22
Adrenal gland metastasis 1 0,22
CAH 3 0,67
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Endocrine and metabolic comorbidities Number| %
Diseases of the ovaries and female reproductive system (prevalence in women)
Ovarian disfunction- total 51 13,71
PCOS 34 9,14

Ovarian cyst and ovariectomy 7 1,88
Condition after adnexectomy for salpingitis 1 0,27
Sertoli-Leydig cell tumour 1 0,27
Myoma 21 5,65
Hysterectomy 16 4,30
Uterine body polyp 2 0,54
Endometriosis 2 0,54
Asherman's syndrome 1 0,27
Preeclampsia 4 1,08
Cystic mastopathy 2 0,54

Diseases of the testes and male reproductive system (prevalence in men)
Benign prostatic hyperplasia 5 6,67
Klinefelter syndrome 2 2,67
Cryptorchidism (1 with Klinefelter's syndrome) 2 2,67
Testicular hypofunction 1 1,33
Erectile dysfunction 1 1,33
Juvenile gynecomastia 1 1,33
Y-chromosome deletion 1 1,33

Metabolic diseases
Type 2 Diabetes Mellitus 90 20,13
Gestational diabetes 1 0,22
IGT and IFG 4 0,89
Metabolic syndrome 120 26,85
Hypercholesterolemia, dyslipidemia 9 2,01
Hyperuricemia and gout 5 1,12
Alimentary marasmus 1 0,22
Complications of Diabetes Mellitus

Diabetic neuropathy 72| 16,11/80,0*

Diabetic gangrene 1 0,22/1,11*

Diabetic nephropathy 12]2,68/13,33*

Diabetic retinopathy 111 2,46/12,22*

*~ of patients with Diabetes Mellitus

The most frequent autoimmune co-morbidities in
the studied group of 447 HT patients were APS-3 in
7,16%, DM type 1 in 3,58% (as part of APS-3 in its
variant -3A), rheumatoid arthritis (RA) in 2,24%, TAO
in 1,34%, Raynaud's syndrome in 1,12%, psoriasis in
0,67%, alopecia areata and alopecia totalis in 0,67%,
chronic atrophic gastritis in 0,67%, essential thrombo-
cytopenia - 0,67%, pernicious anemia in 0,45%, mixed

B12 and iron deficiency in 0,45%, Wegener's granu-
lomatosis in 0,45%, APS-1 and APS-2 each in 0,45%,
multiple sclerosis (MS) in 0,45%, vitiligo in 0,45, chron-
ic ulcerative colitis, gluten enteropathy, systemic lu-
pus erythematosus (SLE), cutaneous lupus, localized
scleroderma, Sjégren's syndrome (SS), polymyositis,
chronic glomerulonephritis, psoriatic arthritis - in
0,22% each.
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Table 3. | Most common cardiovascular and pulmonary co-morbidities.

Cardiovascular and pulmonary co-morbidities Number of patients %
Arterial hypertension 171 38,26
Ischemic heart disease - in total 53 11,86
Rhythm-conduction disorders of cardiac activity 23 5,15
Heart failure 11 2,46
Valve defects, interatrial and interventricular defect 10 2,24
Hypertrophic and dilative cardiomyopathy 3 0,67
Bronchial asthma 18 4,03
COPD 7 1,57
Emphysema 2 0,45
Pulmonary thrombembolism 2 0,45
Table 4. | Most common gastrointestinal and biliary-hepatic co-morbidities.
Gastrointestinal and biliary-hepatic co-morbidities Number of patients %
Chronic gastroduodenitis and chronic atrophic gastritis 14 3,13
Ulcer disease 9 2,01
GERD and diaphragmatic hernia 3 0,67
Hemorrhoids 4 0,89
Colon irritabile and chronic colitis (ulcero-hemorrhagic colitis -1) 8 1,79
Appendectomy 5 1,12
Cholelithiasis 16 3,58
Cholecystectomy 9 2,01
Hepatic steatosis and steatohepatitis 7 1,57
Hepatic cirrhosis 0,45
Table 5. | Most common rheumatological co-morbidities.
Rheumatological co-morbidities Number of patients %
Osteoarthritis 31 6,94
Sacroiliitis 5 1,12
Spondylosis 5 1,12
Rheumatoid arthritis 10 2,24
Raynaud's syndrome 5 1,12
Localized scleroderma 1 0,22
Wegener's granulomatosis 2 0,45
Lupus erythematosus dissiminatus and cutaneous lupus 2 0,45
Sjogren's syndrome 1 0,22
Sarcoidosis 1 0,22
Polymyositis 1 0,22
VEDOSS 2 0,45
Palindromic rheumatism 1 0,22
Familial Mediterranean fever 1 0,22
Reiter's syndrome 8 1,79
Postmenopausal osteoporosis 15 4,03
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Table 6.

Most common hematological co-morbidities

Hematological co-morbidities Number of patients %
Anemia - total count 43 9,62
Iron-deficient 26 5,82/60,46"
Mixed deficiency 2 0,45/4,65*
B12-deficient 2 0,45/4,65*
Renal 4 0,89/9,30*
Unspecified 9 2,01/20,93*
Beta-thalassemia major and thalassemia minor 6 1,34
Essential thrombocytopenia 3 0,67
* -~ % of anemia patients
Table 7. | Malignant tumours in patients with HT.
Malignant tumours Number of patients %
Mammary gland carcinoma 6 1,34/1,62*
Ovarian carcinoma 1 0,22/0,27*
Uterine body carcinoma 2 0,45/0,53*
Lung carcinoma 2 0,45
Colon carcinoma 2 0,45
Rectal carcinoma 1 0,22
Renal oncocytoma 1 0,22

*

- % of women

Fifty-six patients (12,53%) had one AID with or with-
out accompanying other non-autoimmune diseases.
The combination of HT with one disease of allergic/
atopic genesis was found in 17 patients - 3,8%. Apart
from the combination in APS, 2 patients (0,45%) had
a second AID and 1 allergic or atopic: the first - rheu-
matoid arthritis and bronchial asthma, and the second
- psoriasis and bronchial asthma. Three more patients
had 2 other AID - the first was with cutaneous lupus
and rheumatoid arthritis, the second with sarcoidosis
and Sjogren's syndrome, the third with DM type 1 and
multiple sclerosis. One patient had an additional AID,
combined with 2 diseases of allergic origin - localised
scleroderma, atopic dermatitis and bronchial asthma.
Regarding the factors that influence the presence
of co-morbidities, the main one was age. There were
age-related differences in the frequency of concomitant
diseases between the different age decades which were
significant (p<0,01). Significant differences were found
regarding the age of patients with HT alone and those
with concomitant autoimmune and non-autoimmune
diseases. The average age of the patients with HT alone
was 36,80+10,63 years, which was lower compared

to the patients with concomitant non-autoimmune
(46,22+16,29 years) and autoimmune (45,54+14,77
years) diseases, p<0,001.

With the increase of age, the probability of de-
veloping diseases in the HT population as a whole
increased, with significant differences in preva-
lence being found in cardiovascular (p<0,01), gas-
troenterological  (p=0,025), nephrological and
urological (p<0,01), neurological (p<0,01), rheumato-
logical (p<0,01), oncological (p<0,01), hematological
(p=0,037), ophthalmological (p<0,01), obstetric-gyne-
cological (p=0,03) diseases.

There were no differences in the prevalence of
concomitant AID - endocrine and non-endocrine in
the groups according to the functional status of the
thyroid gland at the time of analysis - in 85,9% of
patients with euthyroid, in 80,2% with hypothyroid
and in 86,7% with hyperthyroid status with the above
mentioned exception of rheumatological diseases. In
line with this, no correlations of general co-morbidity
with thyroid hormones and TSH levels were found. Re-
garding the immunological status - significant differenc-
es of the presence of autoimmune and non-autoimmune
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pathology were found only with TSH-receptor antibod-
ies - higher in concomitant AID (p=0,043).

A relationship between weight and general co-mor-
bidity in patients with HT was found, which was higher
in the presence of combined pathology. This was also
supported by the large proportion of patients with overt
metabolic syndrome or its components, as well as with
DM type 2, who were overweight/obese. Body mass
index (BMI) in patients with HT alone was 25,26+5,70
kg/m?, in patients with non-autoimmune co-morbidi-
ties - 29,74+7,05 kg/m?, in patients with autoimmune
co-morbidities - 27,90£6,71 kg/m?, and the differences
were statistically significant, p<0,001. Other significant
associations of the all co-morbidities, especially AID,
were found with lipid parameters - total cholesterol
(p<0,05) and triglycerides (p<0,001). Regarding blood
sugar and other biochemical parameters, no significant
associations were observed.

Discussion

The demographic characteristics of the patients
in the present study correspond to those reported in
the literature. The female gender predominated (fe-
male: male ratio - 4,96:1), which is fully consistent
with the repeatedly reported higher risk of developing
the disease compared to that of males, especially in
populations of the Caucasian race, including Bulgaria
(10, 11). In an ltalian population study by Ruggeri et
al. (6) the female: male ratio in 500 adult persons with
HT (mean age 40,2%13,7 years) was found to be high-
er 14,5:1, but in children and adolescents (mean age
11,11£2,96 years) it was similar to our data - 4,3:1.
In a similar study to our population-based study of
hospitalised patients (n=495) with HT in the United
Kingdom, Boelaert et al. (3) found female: male ratio
of 6,28:1 which is closer to our results. The causes
for the strong predominance of the female gender in
AID, including HT is not fully understood and both
genetic and non-genetic factors have been proposed
(25, 26). According to one theory, there is a connec-
tion with sex hormone activity, inactivation of the
X-chromosome and microchimerism (transfer of cells
from the fetus to the mother and back during preg-
nancy) (26), but the total effect in terms of the differ-
ence in the prevalence of AID between the two sexes
has not been studied. According to data from the lit-
erature, HT is most common in persons between 45
and 65 years of age (27, 28), that we have also seen
in our sample of adults - more than 2/3 of the cases
were in the age range from 30 to 60 years, and the
average age in the entire sample was 45,81£16,18
years - for men 43.29+16.42 years, and for women -
46,31£16,10 years.

The majority of HT patients in the present sam-
ple were in an euthyroid state. The percentage of hy-

pothyroid persons was relatively low - 21,6%, at the
expense of euthyroid ones, which is due to the fact
that the patients diagnosed before the analysed hos-
pitalisation (n=205) had started replacement therapy
with L-thyroxine. The share of the latter was 45,86%.
Hashitoxicosis was present in 3,4% of the analysed
patients, which completely coincides with the fre-
quency cited in the literature - 3-5%. At the time of
the analysis an additional 4 patients were on thyro-
static treatment brought to an euthyroid state. The
fact that, although the sample was randomized, the
patients included in the analysis were subject to hos-
pitalization for a cause related to diagnostic and/or
therapeutic clarification on the occasion of suspected
or already known thyroid disease or on the occasion
of other endocrine diseases, including unspecified
ones, should also be taken into account. In this sense,
the identified percentage ratio of eu-, hypo- and hy-
perthyroid state cannot be directly related to their fre-
quency in the general population of people with HT,
but it reflects the real state of the hospital population.

Regarding TSH, we found extremely wide vari-
ations in the sample, in contrast to the much more
uniform values of the free fractions of thyroid hor-
mones, which is very important for practice, because
treatment monitoring is mainly performed according
to the dynamics of TSH and sometimes could be un-
derestimated. The titers of antiTG-Ab and antiTPO-Ab
were also highly variable. This is a result of differences
in the activity of the autoimmune process at the time
of inclusion in the analysis, partly as a result of the
treatment being carried out. One of the limitations
of the study is that not all participants had tests for
both antibodies, the data for some were based on
history and previous documents. If there is no cause
for targeted testing, TRAD titers are usually measured
when autoimmune hyperthyroidism is suspected - for
diagnosis and/or monitoring the effect of treatment,
therefore, we did not have data for all patients.

The prevalence of autoimmune and non-autoim-
mune diseases in our patients with HT was extremely
high. We found a combination with other autoim-
mune endocrine disorders within the known APS
in 36 patients (8,05%) as follows: type 3 in 7,16%
with type 3A in 3,58%; type 1 and type 2 - 0,45%
each. Bearing in mind that APS and unclassified com-
binations of different autoimmune processes are not
a mere sum of several disease entities but represent
aggregate, dynamic systems that can be influenced
both by each other and by environmental factors, it
is important to emphasise that diagnosing them and
influencing individual autoimmune processes in an
early, reversible, functional stage would prevent the
multiple destructive process and its consequences. In
view of the frequent combination of HT with various
autoimmune and systemic diseases, a precise study
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of thyroid function and autoimmunity is necessary as
early as the diagnosis of the corresponding AID, as
well as strict follow-up in the direction of the occur-
rence of thyroid pathology in the course of such dis-
ease, in order to refine the diagnosis and, if necessary,
include timely treatment of HT. Conversely, when di-
agnosing HT, purposefully look for other autoimmune
manifestations from different organs and systems
through functional and immunological biomarkers in
case of clinical suspicion, taking into account the pos-
sibility of their occurrence over time. In this context,
thyroid-associated ophthalmopathy (TAO) was found
in 1,34% of patients, which is important for the prac-
tice - a careful evaluation of eye status is necessary,
similar to patients with Graves’ disease, regardless of
the functional state of the thyroid gland.

Regarding other non-endocrine AID, we found
an association of HT with multiple sclerosis (MS) in
0,45% of our patients, which is rarer in comparison
to the study results of Boelaert et al. - 0,81% (3) and
closer to that in the study by Ruggeri et al. - 0,6%
(6). The relationship of MS as a chronic inflammato-
ry disease of the central nervous system (CNS) with
involvement of oligodendroglia and axons and a pre-
sumed autoimmune genesis with the AID of the thy-
roid gland on the one hand, the prevalence of the
disease in a population with thyroid AID (3, 6), on
the other hand - presence of HT and/or Basedow's
disease in patients with established MS. Some stud-
ies have reported a higher risk or tendency for MS
patients to develop thyroid AID (29-31) than in the
general population, while others have reported no
difference—discussed in detail in a meta-analysis by
Gautam et al. (32). In most studies of co-morbidities
in MS, the most common co-morbidity is HT - e.g.
2,46% in an lranian study (33). Thyroid hormones
have been found to be important for CNS myelin-
ation and remyelination and clearly have clinical
relevance in MS - some symptoms such as fatigue,
muscle weakness and anxiety occur in both MS and
thyroid dysfunction, which can make the diagnosis
difficult. In view of this fact and the increased prev-
alence of the combination, a thorough neurological
evaluation is required in patients with HT.

In our sample, the frequency of autoimmune
chronic ulcerative hemorrhagic colitis (CUHC) was
low - 0,22%, in contrast to a higher prevalence in
other studies - 0,81% in the British study by Boelaert
et al. (3) and 0,4% in the Italian study by Ruggeri et
al. (6). This is probably due to the fact that patients
with this disease, which is the leading clinical com-
plaint, are subject to hospitalisation in gastroentero-
logical units.

We found only 1T woman with proven gluten en-
teropathy - 0,22%. Celiac disease is the most com-
mon co-morbidity in children and adolescents with

HT - 7,23% to 46% and has an increased frequency
in HT patients in adulthood - 1,8% according to liter-
ature data (3, 6, 9, 34-37). It is likely that the presence
of gluten enteropathy in our patients was also higher,
but was not reflected in the medical records due to
lack of targeting.

In our sample, the prevalence of RA was 2,24%
and was lower than that reported in the studies of
Boelaert - 4,2% and Ruggeri - 5% (3, 6). This may
be due to the fact that it concerns a sample of pa-
tients with HT hospitalised in an endocrinology unit
mainly for the purpose of specifying diagnostically
and therapeutically mainly endocrine disorders, pa-
tients with other clinically symptomatic diseases with
accompanying HT are in general a subject of special-
ised rheumatological units. This also applies to other
autoimmune and non-autoimmune rheumatological
diseases. We found single patients with concomitant
autoimmune connective tissue diseases - Sjogren's
syndrome (SS), lupus erythematosus - disseminated
and cutaneous form, scleroderma, polymyositis, for
which a stronger association was also reported in
some studies. There are a number of studies inves-
tigating autoimmune co-morbidities in patients with
systemic connective tissue diseases. In the study by
Ruggeri et al. in adult patients with HT, various con-
nective tissue diseases were observed in 9,6% of cas-
es - among them in the highest percentage SS - 5,6%,
systemic lupus erythematosus (SLE) in 1,4%, which
do not occur in children and adolescents (6). Thyroid
AID are much more often associated with SS com-
pared to the general population, and vice versa (38).
Rojas-Villarraga et al. in an analysis of the prevalence
of multiple autoimmune syndromes in 1083 patients
belonging to 4 cohorts of combined AID, reported
thyroid AID and SS as the most common concomi-
tant AID in a single individual (39). This fact suggests
that common genetic, immunological and biological
factors are clearly present to lead to the coexistence
of these AID (40).

There was also a patient with Familial Mediter-
ranean Fever (FMF) among our patients. This fact is
interesting in view of the data from a study by Dikbas
et al., who found higher titers of anti-TG and anti-TPO
and a trend towards a higher HT prevalence in 42
patients with FMF compared to 103 healthy controls
(41). FMF is an autoinflammatory disease character-
ised by short-term recurrent attacks of pleurisy, peri-
tonitis, pericarditis, sometimes meningitis, arthritis,
and fever. Diagnosis is based on the clinical criteria
of acute, reversible serous attacks and family history.
FMF belongs to the monogenic hereditary recurrent
fevers (HRF) and is most common in the Eastern Med-
iterranean region in individuals of Armenian, Sephar-
dic Jewish, Levantine Arab, and Turkish descent. It has
an autosomal recessive inheritance - the FMF - MEFV
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gene is mapped to the short arm of chromosome 16,
where a protein involved in inflammation called pyrin
is also encoded. FMF results from mutations in pyrin
(also called marenostrin), the mutations leading to in-
sufficient inhibition of transcriptional regulation of the
NLPR3 inflammasome, leading to increased secretion
of interleukin (IL)-15. FMF has been reported to be
associated with AID such as Type 1 DM, polyarte-
ritis nodosa, and multiple sclerosis. Autoinflammato-
ry diseases share many characteristics with AID. For
example, FMF and HT share common inflammatory
markers, such as interleukins and TNF-a. A positive
correlation was found between the levels of IL-12, IL-
18 and anti-TG antibodies in HT patients (42).

The presence of pernicious anemia in combina-
tion with HT forms APS type 3b. Pernicious anemia
was found in a study by Boelaert et al. (3) only in wom-
en with HT with a prevalence of 4,45%, in contrast to
the lower prevalence in our sample - 0,45%, but this
largely depends on the correct notation of accompa-
nying pathology and a targeted search for B12-defi-
ciency. Conversely, in a study of 188 individuals with
pernicious anemia, Zulfigar et al. (43) found a combi-
nation with another AID in 74 individuals (39,36%),
of which 60,8% had HT, an additional 16,2% had
Graves' disease with female predominance. Simulta-
neous occurrence of pernicious anemia and HT (APS
type 3b) was found in 23 cases (43). Markson et al.
found positive anti-thyroid antibodies in 33% of cases
with pernicious anemia (44), and Doniach et al. - in
47% of cases (45). All this data supports a pathoge-
netic link between pernicious anemia and HT, as HT
may precede pernicious anemia sometimes by sev-
eral years but go undetected, especially in a euthy-
roid state or subclinical hypothyroidism. Therefore,
evaluation of thyroid function should be performed
routinely in a patient suffering from pernicious ane-
mia. Similarly, patients with HT should be screened
for Vitamin B12 deficiency. There are studies that cite
improvement in the condition of patients with per-
nicious anemia and HT with early detection of both
diseases. Thus, a study by Nicolino-Peltier et al. in 120
patients with thyroid AID helped detect prestage per-
nicious anemia in 8 patients by testing anti-parietal
antibodies, gastrin and vitamin B12 (46). Morel et al.
(47) investigated the prevalence of the combination
of thyroid AID and pernicious anemia according to
the presence of anti-intrinsic factor antibodies in HT
patients. They found a positive titer in 3,5%, which
was higher in patients with autoimmune than in those
with non-autoimmune thyroid dysfunction (47).

In most studies on co-morbidities in HT, the as-
sociation with non-thyorid AID has been analysed,
especially vitiligo and alopecia, which are included as
non-endocrine components of APS. In our sample

there were single patients with vitiligo - 0,45%, while
in the study by Boelaert et al. the percentage was
2,63% (3). Among the many hypotheses proposed
for the pathogenesis of both diseases, autoimmunity
and oxidative stress-mediated toxicity in melanocytes
and thyrocytes, respectively, are the most widely ac-
cepted. The two AID are linked not only through the
pathogenetic mechanisms of toxicity mediated by au-
toimmune/oxidative stress, but also through an obvi-
ous biochemical similarity - the secretory products of
the thyroid gland and skin, thyroxine and melanin, re-
spectively, are derived from the same primordial mol-
ecule - tyrosine (48-50). A single nucleotide polymor-
phism of the non-receptor tyrosine phosphatase 22
(PTPN22) gene is shared in patients with vitiligo and
thyroid AID (48). Also, common epigenetic abnormal-
ities have been previously described (51). Forkhead
transcription factor D3 (FOXD3) mutations are associ-
ated with positive thyroid antibodies in the presence
of vitiligo (52). The reported prevalence of positive
thyroid antibodies is as high as 34% in various vitil-
igo populations depending on ethnicity (53-56). The
clinical presentation varies - a positive titer of thyroid
antibodies in patients with vitiligo is present, but with
asymptomatic thyroid disease, and the association is
also found in young patients (54, 55). Therefore, rou-
tine thyroid antibody testing is recommended in pa-
tients with vitiligo (57). On the other hand, vitiligo is
part of the non-endocrine AID included in APS, such
as gastritis and hepatitis with an autoimmune cause,
celiac disease, pernicious anemia, collagenoses and
others (58). Thus, in a targeted study by Gill L et al.
in 1098 patients with vitiligo, about 20% had at least
one AID, of which 12,9% thyroid AID and 0,3% SLE
(59Therefore, a careful evaluation of thyroid function
and immunity is also required in the listed patients,
especially in combination with vitiligo. An interesting
fact from a clinical point of view is that, when com-
bined with thyroid AID, vitiligo is mostly of the vulgar-
is type, while the segmental type is rare (60).

In our study, alopecia was found in a total of
0,67% of cases, which frequency is higher than that
found by Ruggeri et al. in adulthood and approach-
es the one in early age - 0,9% (6). In general, in all
studies at an earlier age the percentage of cases with
vitiligo and alopecia was higher (34). We also found
dermatitis - seborrheic and atopic in 0,67%, the preva-
lence of which is higher than the Italian study - absent
in adulthood and 0,36% in childhood/adolescence
(6). Psoriasis was also found in 0,67%, which is close
to the findings from the Italian cohort - 0,8% (6).

The link between abnormalities in thyroid func-
tion and hair loss is strong. Thyroid hormones control
the growth, differentiation, metabolism and thermo-
genesis of body cells. The skin is an important target
organ for their actions, but the cellular and molecular
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causes of skin diseases associated with thyroid dys-
function are still not fully elucidated. Remarkably,
human skin and hair follicles possess all functional
proteins of the hypothalamic-pituitary-thyroid axis, es-
pecially TSH- and TRH-receptors (61). Skin TSH- and
TRH-receptors influence epidermal physiology by in-
ducing skin-specific gene expression, explaining the
relationship between altered thyroid hormone levels
and the most common dermatological diseases (62).
Thyroid hormone receptors mediate their effects, as
TRa and TRp, the two isoforms in skin tissue, posi-
tively or negatively regulate gene promoter tran-
scription, respectively. Epidermal and dermal cells,
as well as skin appendages, express both isoforms,
which can affect the production of certain keratins
in cultured cells, either positively or negatively (61,
63). Both hyperthyroidism and hypothyroidism, in-
cluding the drug induced one, often cause significant
hair loss (64). Thus, approximately 50% of individuals
with hyperthyroidism and 33% of those with hypo-
thyroidism experience hair loss. Hypothyroidism is
thought to inhibit the division of epidermal and skin
appendage cells, leading to the catagen phase and
delaying the re-entry of telogen hair into the anagen
phase in some people (65). Hyperthyroidism, on the
other hand, stimulates the production of reactive ox-
ygen species (ROS) in untreated individuals, leading
to oxidative damage, peroxidation of biomembrane
lipids, and increased mitochondrial free radical gener-
ation (66). However, the exact mechanisms by which
hyperthyroidism causes hair loss are still not fully
understood. It should be emphasized that hair loss
may occur months before other symptoms appear,
and treatment of thyroid dysfunction often stops it,
except in cases of prolonged hair follicle atrophy as-
sociated with hypothyroidism (64). The pathogenesis
of alopecia areata is not fully clarified, but is believed
to involve genetic predisposition, autoimmune pro-
cesses, and potential stress as contributing factors
(67). Patients with alopecia areata have a higher in-
cidence of association with AID, including HT (68).
Certain human leukocyte antigens (HLA), particular-
ly HLA-DQB1*03, are associated with both alopecia
areata, and with autoimmune hypothyroidism (69).
Approximately 5% of patients with alopecia areata
have subclinical hypothyroidism associated with HT,
and a significant proportion show some form of thy-
roid dysfunction (70). In light of these facts, thyroid
involvement should be considered a co-morbidity in
alopecia areata, being more prevalent in women (71).
Psoriasis is a chronic autoimmune inflammatory
disease affecting approximately 125 million people
worldwide (72). The skin lesions of psoriasis appear
mainly on the scalp, body, and outer surfaces of the
extremities and manifest as erythema, plaques, and
scales (73). In addition to the damaged appearance

and severe itching of the skin lesions, various co-mor-
bidities have a significant adverse impact on the qual-
ity of life of patients with psoriasis (74, 75). Among
the co-morbidities in patients with psoriasis, thyroid
AID are very common. A large meta-analysis by
Znang et al. (76) on 11 available studies including
253 313 patients with psoriasis and 1 376 533 con-
trols showed that patients had a higher incidence of
thyroid AID (odds ratio 1,76, 95% CI 1,35 go 2,28,
7=4,25, p<0,01), especially with loss of thyroid func-
tion. The estimated risk for the presence of such AID
ranged from 0,79 to 2,73 across studies, with signif-
icant heterogeneity. Especially with regard to HT, its
prevalence was significantly higher in patients with
psoriasis compared to controls (OR 1.88), with mod-
erate heterogeneity (76).

The diagnosis of dermatological co-morbidities
requires clarification of the immune as well as the
functional state of the thyroid gland, including imag-
ing. Due to its most often euthyroid status, HT can
remain asymptomatic for a long time, with non-spe-
cific complaints, hypothyroidism can also occur, es-
pecially the subclinical one and, accordingly being
unrecognized.

As for the combination of TN with non-autoim-
mune diseases, the endocrine ones have been stud-
ied in the most detail from a logistical point of view.
The frequency of pituitary adenomas was the highest
- 7,83%, of which the most common were prolacti-
nomas (4,03%), followed by non-hormone-producing
ones - 4,03% and 0.67% each were the rare somato-
tropinomas and corticotropinomas. Their distribu-
tion is similar to general population data, given that
hormonally inactive adenomas are not always diag-
nosed due to their asymptomatic or oligosymptom-
atic nature, but their frequency was found relatively
higher than reported in the literature. The situation
with adrenal adenomas is similar and were found in
2,91%, with corticostromas being the most common
at 1,79%. Our results may be due to the fact that it
concerns a hospital population with a precise clinical
and diagnostic assessment, but an actual higher prev-
alence of their association with HT cannot be exclud-
ed. We did not find data in similar studies with which
to compare our own study.

The suggestions about an increased combina-
tion of HT with nodular formations in endocrine and
non-endocrine glands is further supported by the pres-
ence of parathyroid adenomas in 0,89%, MEN-1 in 1
patient, Sertoli-Leydig tumour of the ovary in 1 female
patient, myomas in 5,65% women (other 4,3% were
hysterectomized, most because of myomas), etc.

The combination of HT with confirmed PCOS in
9,14% has already been mentioned showing a strong
association for which more and more data is accumu-
lating in the literature, including ours and which is the
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subject of targeted additional studies (77-80). In a Tai-
wanese population, for example, a 2,37-fold [95% Cl:
1,22-4,62] higher risk of developing PCOS was ob-
served in women with HT compared to controls (81),
in another Asian population - 4,56-fold, in a Europe-
an cohort - 3,27 times, in South America - 1,86 times
(82). In our sample, there was also a relatively large
number of women (4,57%) with ovarian dysfunction,
except for PCOS, who may had primary autoimmune
hypogonadism, but we did not have the possibility to
confirm this claim with the test of specific anti-ovarian
antibodies.

Viral thyroiditis of De Quervain occurred in
1,57%, which confirms the more frequent develop-
ment of the latter in autoimmune predisposition of
the thyroid gland. The combination with thyroid gland
toxic adenoma in two patients is interesting, which
should also be considered in the differential diagno-
sis of nodular formations on the background of auto-
immune thyroiditis. The latter were found in total in
3,58% of the current sample.

In the population of HT patients, we found an
overt metabolic syndrome in 26,85%, DM type 2 in
another 20,13%, separate components of metabol-
ic syndrome - dysglycemia in 0,89%, dyslipidemia
in 2,01%, which leads to the conclusion that about
half of the subjects included in the study have a high
metabolic, respectively cardiovascular risk. This sug-
gests that the presence of thyroid AID should not be
associated mainly with DM type 1. Manifestations of
diabetic microangiopathy and neuropathy in diabet-
ic patients were also highly prevalent. This data is
important for clinical practice and warrant a careful
assessment of carbohydrate and lipid disturbances in
all HT patients, regardless of the thyroid gland func-
tional status.

Arterial hypertension was observed in 38,26%
of patients with HT, which is most likely related to
the presence of overt and subclinical hypothyroidism
- the influence of reduced thyroid gland function on
increasing vascular resistance and strengthening the
atherosclerosis process is known. AH prevalence in
our sample was higher than that reported in the litera-
ture - for example, 18% in a cohort of 1268 individu-
als with HT in a national retrospective study in Taiwan
(83). IHD prevalence with different clinical character-
istics in our patients was also high - 11,86% and sim-
ilar to that found in the above-cited Taiwanese study
- 10,8% (83). The prevalence of rhythm-conduction
disorders was relatively higher - 5,15% and cardiac in-
sufficiency - 2,46%, which are typical manifestations
of thyroid dysfunction, but did not directly depend
on the current functional status of the thyroid gland.
Pulmonary thromboembolism was found in 0,45%. All
this data highlights the need for an extremely precise
diagnostic assessment of cardiovascular function in
patients with HT, even in a euthyroid state.

In the present sample, when analysing the combi-
nation of HT with pulmonary diseases, bronchial asth-
ma was found in 4,03%. The relationship between HT
and bronchial asthma is a subject of numerous stud-
ies. Some authors find that hyperthyroidism worsens
the course of asthma, and hypothyroidism improves
it (84, 85), but the pathogenetic mechanisms for the
association between thyroid dysfunction and asthma
severity have not been elucidated. It is hypothesised
that thyroid hormones lead to changes in tissue and
circulating levels of prostaglandins, leukotrienes, and
catecholamines, as well as intracellular cAMP, and af-
fect the contractile properties of bronchial muscles
(86). As patients with bronchial asthma react more
strongly to exogenous antigens, it is likely that they
are also hyperreactive to endogenous antigens (87).
In recent years, the pathogenesis of HT is believed
to be closely related to Th1 and Th17 inflammatory
pathways (88, 89). On the other hand, increasing ev-
idence shows that although the mechanism involved
in asthma pathogenesis has long been known to be
T2-mediated (90), non-T2 asthma, which is associated
with involvement of the Th1 or Th17 pathway, may
also play an essential role in the inflammatory mecha-
nisms associated with the disease development (91).
In this regard, Samareh Fekri et al. (92) in an Irani-
an study of 100 women with bronchial asthma and
100 age- and anthropometrically matched clinically
healthy women reported significantly increased se-
rum levels of anti-TPO antibodies (74£13,6 1U/mL)
in asthmatics compared to controls (45,24+10,56
IU/mL) and the difference remained after excluding
the influence of age and BMI (OR=3,3, p<0,01). The
authors found no significant differences in thyroid
hormone and TSH levels between the two groups,
suggesting euthyroid HT thus warranting active
search (92).

A total of 9 patients suffered from COPD and
emphysema - 2,01%, which also indicates the exis-
tence of a connection between thyroid dysfunction
and pulmonary diseases. Studies in the literature re-
garding the association of HT with pulmonary disease
with which to compare our data are scarce, e.g. the
incidence of COPD in the study of Taiwan’s HT pop-
ulation was higher - 8,04%, but not significantly dif-
ferent from that in their general population of 5021
individuals without HT - 7,55% (83).

What is noteworthy in our study was the relative-
ly high percentage of cholelithiasis - 3,58%, as well
as previous cholecystectomy, mainly due to gallstone
disease in another 2,01%. Hypothyroidism is known
to be associated with an increased risk of gallstone
formation. Possible pathophysiological mechanisms
are as follows: hypothyroidism slows cholesterol me-
tabolism in the liver, leading to supersaturation; re-
duced bile secretion from hepatocytes leads to bile
crystallisation; changes in bile composition and de-
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layed relaxation of the sphincter of Oddi slow down
the bile flow into the duodenum; gallbladder contrac-
tility and intestinal motility are also impaired (92-97).
However, cholelithiasis occurs not only with reduced
thyroid function. This finding is interesting and was
purposefully explored in the aforementioned national
program in Taiwan to assess the prevalence of co-mor-
bidities in HT (83). The authors found a prevalence
rate of cholelithiasis in the cohort with and without
HT of 3,74 and 2,24 per 1000 person-years, respec-
tively. Compared to patients without HT, those with
HT were at increased risk of cholelithiasis - adjusted
HR (aHR)=1,91 after adjustment for age, gender and
comorbidities: hyperlipidemia, DM, liver cirrhosis, hy-
pertension, COPD, IHD, inflammatory bowel diseas-
es, hyperthyroidism and hypothyroidism. Compared
to individuals aged <34 years, the risk of cholelithiasis
was 2,14 times higher in those aged 35-49 years and
4,33 times higher in >50 years. Multivariate analysis
for co-morbidities revealed that hyperlipidemia, DM,
liver cirrhosis, IHD, and inflammatory bowel disease
remained independent risk factors for cholelithiasis.
In addition, compared to controls, subjects with HT
without (aHR=1,95) and with (aHR=1,94) L-thyroxine
intake had a higher risk of cholelithiasis as well as
cholecystectomy (83). The authors comment that the
combination of HT with cholelithiasis and a more fre-
quent need for cholecystectomy may be partly due to
the autoimmune process itself - e.g. HT-related vas-
culitis and increased oxidative stress may predispose
to the development of cholelithiasis (98, 99). Our
data support their conclusion that clinicians should
be oriented toward a targeted search for cholelithia-
sis in HT patients, especially women aged >50 years,
and that prospective studies should be conducted re-
garding this association.

We found hematological concomitant diseases in
12,3%, and as it was indicated, only this associated
pathology was more common in men. Thyroid hor-
mones have a wide range of physiological functions
and can influence the functions of the hematopoiet-
ic system (100-102), having a well-documented role
in red blood cell metabolism and proliferation (103).
Hypothyroidism can lead to a decrease in erythropoi-
etin and hematopoietic function of the bone marrow,
resulting in anemia (104). Some studies have shown
that hypothyroidism causes hypoplasia and hyperthy-
roidism causes hyperplasia in all myeloid cell lines.
With regard to lymphocytes, T3 potentiates normal
B-cell formation in the bone marrow by mediating
pro-B-cell proliferation (105). Studies have been con-
ducted to investigate the relationship between hema-
tological parameters and thyroid hormones, proving
a strong one due to an influence on hematopoiesis
(106-108). A study by Iddah et al. (109) showed that
Hb and leukocytes were low and platelet counts were
high in individuals with thyroid AID. Meanwhile,

analyzes between hyper- and hypothyroid patients
showed no significant correlation between functional
status and leukocyte and platelet counts, but a sig-
nificant correlation for Hb and red blood cell counts
(109). In a study by Shetty et al. (104) the only hema-
tological parameter that showed a significant correla-
tion with thyroid hormones was the Hb level, which
was low in hypothyroid compared to euthyroid cas-
es. Previous studies have shown that both microcytic
and macrocytic anemia were associated with the hy-
pothyroid state in HT (104). Purposeful studies with
stricter diagnostic criteria for HT and more detailed
analysis of hematological parameters performed in a
larger group of patients would help to elucidate the
relationship between the autoimmune process itself
in HT and the hematopoietic system.

Thus, in accordance with the data cited above,
in nearly 10% of the patients with HT in the present
sample, anemia was found, the most common type
being iron deficiency anemia (IDA). Decreased iron
metabolism can cause IDA. Antibodies against gastric
parietal cells may form, leading to atrophic gastritis
and intrinsic factor deficiency. At the same time, de-
creased gastric acid secretion and malabsorption of
iron and vitamin B12 can cause anemia. The onset
of hypothyroidism-related anemia is insidious and the
clinical manifestations are nonspecific, so it is often
misdiagnosed and missed. In addition, the high preva-
lence of hypothyroidism, especially subclinical hypo-
thyroidism in beta-thalassemia major (-TM) empha-
sises the importance of regular screening and close
monitoring of thyroid function, especially when high
ferritin and/or short stature are present.

In our study, we also detect nephrological dis-
eases in a certain percentage. Several studies have
reported an association between thyroid dysfunction,
particularly subclinical hypothyroidism, and chronic
kidney disease (CKD) in the general population (110).
In a Norwegian population-based study in subjects
aged > 40 years, CKD was more common in the pres-
ence of subclinical hypothyroidism, and an increase
in serum TSH levels within the reference range was
inversely related to eGFR (111). A cohort study in
adults based in Taipei City, Republic of China showed
that subclinical hypothyroidism was associated with
a greater risk of incident CKD (112). A retrospective
Turkish study by Kocgak et al. (113) provides specif-
ic data on the relationship between thyroid AID and
kidney disease in 28 patients with HT, hospitalized
for hematuria, proteinuria and renal disorders. The
authors revealed that the pathologic causes of HT-re-
lated nephropathy were various, with membranous
glomerulonephritis (MN) and focal segmental glo-
merulosclerosis (FSGS) being the most prevalent, fol-
lowed by IgA-glomerulonephritis (IgAN), chronic glo-
merulonephritis, minimal-change glomerulonephritis
(MCN) and amyloidosis, such findings, however,
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Distribution of HT patients by age decades.
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Distribution of patients according to
functional status of the thyroid gland.

Euthyroid state

Hypothyroi state

. Hyperthyroid state 75,0%

21,6%

4 3/4%

were not more common than in the general popu-
lation (113). Renal biopsy results in another retro-
spective study by Zhao et al. (114) in 246 patients
with nephropathy, 82 of whom had concomitant thy-
roid AID also showed that MN (37,80%) and FSGS
(28.05%) were the most common renal lesions in cas-
es of thyroid-asscoiated nephropathy (114). Similar
results were found in a study by Mubarak et al. (115)
showing that MN and FSGS were the most common
causes of nephrotic syndrome in adults without DM.
The frequency of mesangioproliferative glomerulo-
nephritis (MsPN) and MCN was higher in nephrop-
athy, but lower if concomitant thyroid AID was also
present - in this case the proportion of FSGS was in-
creased (115). This data suggests that different circu-
lating immune complexes may cause different types
of nephropathies. Autoimmune thyroid diseases-asso-
ciated nephropathy may be caused by deposition of
thyroid peroxidase and thyroglobulin outside the glo-
merular basement membrane, leading to the forma-
tion of immune complexes in situ or to the formation
of circulating immune complexes with antibodies in
the glomerulus. Thus, serum levels of I1gG as well as
those of TG-Ab, TPO-Ab, and TSHR-Ab were found
to be higher in patients with nephropathy and con-
comitant thyroid AID in the study by Zhao et al. than
in patients with nephropathy alone (114). Another
study also reported that approximately 25.5% of HT
patients had elevated serum 1gG levels (116). There-
fore, it is possible that the presence of thyroid AID
leads to an increase in serum IgG levels in patients
with nephropathy. In addition, circulating immune

complexes are more common in patients with HT and
Graves” disease (117). The results suggest a potential
link between circulating immune complexes and the
pathogenesis of thyroid AlD-associated nephropathy,
however, further studies are needed to investigate
this association.

The high overall percentage of registered ma-
lignant diseases in our patients with HT - 3,58%, of
which mammary gland carcinoma has the largest
share, points to a common genesis between autoim-
mune and neoplastic diseases. In a study by Chen
et al. (118), referring to the Taiwan National Health
Insurance Research Database (NHIRD), were ana-
lyzed the data from 1521 newly diagnosed HT pa-
tients and 6084 matched non-HT control subjects.
The incidence of cancer in the HT cohort was 1,68
times higher than that in the control cohort (P<0,001).
Compared with patients aged 20-34 years, patients
in the older age groups had a higher risk of develop-
ing cancer (35-55 years: hazard ratio (HR) - 5,96;
>55 years: HR - 9,66). After distribution according to
sex, age, and comorbidities, patients with HT had an
HR of 4,76 for developing colorectal cancer and an
HR of 11,8 for developing thyroid cancer, compared
with the non-HT cohort. Furthermore, the incidence
rate ratio (IRR) of thyroid cancer in the HT cohort
versus the non-HT cohort was higher in the first 3
years (118).

Although chronic inflammation leading to neo-
plastic transformation is a well-established clinical
phenomenon, the relationship between HT and thy-
roid cancer remains controversial (119, 120). Larson
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et al. reported that patients with HT were three times more
likely to develop thyroid cancer, suggesting a strong link
between chronic inflammation and cancer development
(121). PI3K/Akt expression is increased in both HT and
highly differentiated thyroid cancer, suggesting a possible
molecular mechanism for thyroid carcinogenesis. Interest-
ingly, thyroid cancer may be associated with lower aggres-
siveness and better outcome in patients with concomitant
HT (119, 122, 123). We did not detect thyroid carcinoma
in the present sample, although we have diagnosed cases
with lymphomas as well as papillary and follicular carcino-
mas in patients with TH in our clinical practice.

The associations of HT with various malignant dis-
eases found in the literature and in our study should
direct clinicians to their active search and prevention
- patient referral to modern screening programs for
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roid state, should not be underestimated as a disease,
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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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