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Pe3siome

Xunomupeougu3zmbm e egHO Om yecmume eH-
gokpuHHU 3aboaaBaHua. YmBbpgeHomo my AedeHue
BratouBa eguHcmBeHo pa3zaudHU popmu Ha aeBomu-
pokcuH (T,). HezaBucumo om nocmuzaHume Hopmaa-
HU HuBa Ha MupeougHUME XOPMOHU C ONMUMaAHU
go3u AeBomupoKCUH, HEMaAka Yacm om nayueHmu-
me npogbakaBam ga umam HeobacHumu onaakBa-
Hua u gokaagBam noHukeHo kadecmBo Ha >kuBom.
Om mHO20 gecemuaemusa npogbaxkaBam onumume
3a omkpuBare Ha uHguBugyaauzupaHa hopmysa 3a
AeveHUe Ha xunomupeougu3ma, BrarouBawa u maaka
go3a mputogmupoHuH (T,). Minmepecbm kbm Kom-
GuHupaHomo AedeHue c T /T, npexxuBaBa npuaubu u
omauBu Ha Hay4YHO-NpakmMu4eckua uHmepec.

Hacmoawusm o630p ce pokycupa Bbpxy Hakou
acnekmu Ha AedeHuemo ¢ AeBomupokcuH u Bbpxy
npegaaeaHume 8 nocaegHume 2oguHu aamepHamuB-
Hu Bu>kgaHusa 3a MACMOMO Ha CbyemaHama mepanus
cT,/T, 6 egHa MHO20 MaAka Yacm om nauyueHmume.

Abstract

Hypothyroidism is one of the common en-
docrine diseases. Its established treatment in-
volves only various forms of levothyroxine (T,).
Regardless of achieving normal levels of thyroid
hormones with optimal doses of levothyroxine, a
significant proportion of patients continue to have
unexplained complaints and report a reduced
quality of life. Attempts to find an individualized
formula for the treatment of hypothyroidism, in-
cluding a small dose of triiodothyronine (T,), have
been ongoing for many decades. Interest in com-
bined T, /T, treatment experiences high and low
tides of scientific and practical interest.

This review focuses on some aspects of
levothyroxine treatment and on the alternative
views offered in recent years about the place of
combined T,/T, therapy in a very small proportion
of patients. The opinions of the leading experts in
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BbosHoB, Muxaua A., bosiHoBa, Mupa E.

3a ocHoBa ca noazBaHu cmanoBuwa om Bogewume
ekcnepmu 6 EBpona. M3AoxeHU ca npakmuyecku-
me nogxogu 3a npemuHaBaHe Kbm makoBa AeyeHue.
O6bpHamo e BHumaHue, ve e HeobXogumo UHGOp-
MUPaHO Cb2Aacue Om cmpaHa Ha nauyueHma 3a npu-
AOXKeHUEe Ha nogobGHU HempaguuyuoHHu cxemu. Ka-
me20puyHO He ce npenopbuBa camocmoameaHOmMo
AedeHue ¢ T, UAU C u3CcyweHu ekcmpakmu. B 3akaio-
yeHue, npugbp>kaHemo Kbm ymBbupgeHume 6 cmpa-
Hama pbkoBogcmBa 3a gobpa KAUHUYHA NpakmMuKa u
areopummume Ha H3OK 2aparmupa ycmoutuuBu pe-
3yamamu u topugudecka ocHoBa Ha npoBexxgaHomo
3aMeCMUMEAHO AeYeHUE NPU XUNOMUPEOUGU3bM.

KawoyoBu gymu:

Europe were used as a basis. Practical approach-
es to switching to such treatment are outlined. At-
tention has been drawn to the fact that informed
consent from the patient is necessary for the ap-
plication of such non-traditional schemes. Isolated
treatment with T, or dried extracts is strictly not
recommended. In conclusion, adherence to the
guidelines for good clinical practice established in
the country and the algorithms of the NHF guar-
antees sustainable results and a legal basis for the
replacement treatment in hypothyroidism.

Key words:

Xxunomupeougu3ibm, 3ameCmumeAHO AedeHue, AreBo-
MUPOKCUH, mpUUOgmUpOHUH, CbyemaHO AeveHue

hypothyroidism, replacement therapy, levothyroxine,
triiodothyronine, combination therapy

BbBegeHue

Xunomupeougu3mbm e 4ecmo CpewaHo eHgo-
KpuHHO 3aboaaBaHe. B npoyuBane cpeg 2402 cay-
yalHo uzbpaHu Auua (1347 >keHu, 1055 mbxke) npes
2006 2. y Hac ca ycmaHoBeHu 3,2% cybKAUHUYEH U
0,9% KAuHUYHO u3aBeH Xunomupeougu3bm, Kamo
61,7% om max ca 6uau HoBoguaeHocmuuuparu (1).
Mpe3 2012 2. ce npoBexxga HOBO enugemMuoA02UYHO
npoyuBane cpeg 2032 Auua u ce ycmarHoBaBam owe
no-Bucoku yecmomu Ha xunomupeougu3ma (2). Cyb-
KAUHUYeH xunomupeougu3bm e 6ua ycmaroBeH npu
4,5% om >xeHume u 2,0% om mbxKeme, a KAUHUUYHO
uzabeH - coomBemuo npu 3,2% u 1,1%. [Nak no gax-
Hu om moBa npoyuBaHe okoro 20% om >KeHume u
9% om mbykeme ca UMaAu NOAOXKUMEAHU Mumpu Ha
mupeonepokcuga3zHu anmumena (TPOAD).

AeBomupokcuHbm e egHO om Hal-yuecmo npeg-
AazaHume 6 meguuuHCcKama npakmuka aekapcmBa u
eguHcmBeHomo 0gobpeHo Yy Hac 3a 3amecmumeAaHo
AeveHue Ha xunomupeougu3ma (3). Om egHa cmpaHa,
Xunomupeougu3imbm e yecmo cpewaHo 3aboanBane,
om gpyea e Haauue u noHuxkaBaHe Ha npaea, npuaa-
2aH 3a 3anouBaHemo my om Aekapume. 1o npuHuun,
ygoBaemBopeHocmma Ha nauueHmume om npoBex-
gaHomo AedeHue ¢ aAeBomupokcuH e gobpa u moBa
Baxku ocHoBHO 3a cayvaume, B Kkoumo ce gocmuza
mapzemuomo HuBo Ha TCX. lNpe3 nocregHume 1-2
gecemuaemus, obave, Bbnpexku gobpume Guoxumuy-
HU pe3yamamu, HapacmBa pa3zouapoBaHuemo Ha

navueHmMume om pe3yamamume Ha AeYeHUEMO C Ae-
BomupokcuH (4, 5). OpueuHaaHOMO GbA2aPCKO NPO-
yuBaHe umawe 3a ueA ga ce omKpoam npakmukume
Ha 6bA2apcKume Aekapu N0 OMHOWEHUE AeYEHUEMO
Ha Xunomupeougu3ma ¢ okyc Bbpxy HaauuHuUmMe 6
KAUHUYHamMa npakmuka cpapmayeBmuuHu popmu Ha
reBomupokcut (5). B Hezo yuacmBaxa 120 aekapu -
88 eHu u 32 mbxe, npegumHo Ha Bvb3zpacm Hag 50
2. U ¢ Hag 20-20guweH cmaxk (eHgOKpuHoAO3U - 74%
om aHkemupaHume). Yemupugecem u g6a npougeh-
ma om omzoBopuaume ycmaHoBaBam, ye nog 5%
oM nhauueHmMume ¢ xunomupeougu3bm, AekyBaH ¢
AeBomupokcuH, npogbaxkaBam ga umam cumnmomu,
He3aBucumo om HopmaaHua TCX. Owe 34% cmamam,
ye nogobHU cumnmomu ce cpewam npu 6-10% om
gobpe AekyBaHume c AeBomupokcuH nauueHmu; 7%
- npu 11-30% om aAekyBaHume, a 3% - npu Hag 30%.
Kamo ocHoBHu npuuuHu 3a npogbaxkaBawume cumn-
MOoMU Ha poHa Ha eymupeougu3ibm ce nhocouBam
Ncuxo-coyuaAHume akmopu, cbhbcmBawume 3a-
6oanBaHun, HecnocobHocmma Ha AeBomupokcuHa ga
Bb3cmanoBu HopmaaHama Pu3zUOAO2UA, CUHgPOMbBM
Ha XpoHUYHama ymopa u HepeaaucmuHume ouakBa-
Hua Ha nauyueHma (5). OcobeHo uHmepeceH e a-
Kmbm, 4e om aHkemupaHume Aekapu 16 (13,3%) ca
cbobwuAu, Ye camume me umam nocmaBeHa guazHo-
3a XUNOMUPEOUgU3bM, Harazaw, AeveHue C mupeoug-
HU XxopmoHU. Om max 7 gywu (43,8%) ca cbobwuAu
3a npekomepHa ymopaemocm/caabocm Bovnpeku on-
mumaaHomo 3amecmBane (5).
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3a Hykgama om peBusug Ha 3amecmumea-
Homo AeyeHue ¢ AeBomupokcuH

Hy>kgama om oueHka Ha cmaHgapmHua nogxog
Ce Haaaza om HeMaAkua NPoueHM nauueHmu Ha Ae-
yeHue ¢ AeBomupokcuH, koumo uznumBam Heygo-
BremBopeHue om pezyamamume my. [NMpu moBa ce
kacae obuyalHo 3a 2 muna navueHmu. Npu eguHua e
Haauuge Aeko noBuwen TCX npu Hopmaau3zupaHo HuBo
Ha fT, u mozaba peweHuemo 6u 6uro mumpupaHe Ha
go3ama AeBomupoKCUH Hazope, Kamo ce Mbpcam ak-
muBHo Bb3MOXKHU NPUYUHU 3a KOMNPOMEMUpPaHe Ha
3amecmumeArHomo AedeHue (marabcopbuug, uHmep-
hepeHyua UAU HENpUgbPIKaHe Kbm AedeHuemo). [Npu
Bmopua nogmun TCX u fT, ca 6 pechepeHmHu 2paHu-
uu, Ho NpogbAkaBam HepaznNoAO>KeHUEMO U HaAuYU-
emo Ha cumnmomu. [pobaemsbm e, ue noBeuemo om
cbobwaBaHume cumnmomu ca HecneuuduyHu, Ha-
npumep ymopaemocm, yyBcmBo 3a uzmoweHue, npo-
6AemMuU € Ko2HUUUAMA, ,MO03bUYHA Mb2Aa” U gpyeu. Taka
Hanpumep, 6 npoyuBarnemo Colorado Bbpxy eymupe-
ougHu Auua (6e3 mupeougHa 6oaecm) 60% om max
ca cbobWUAU 3a HaAuuvue Ha CUMNMOMU, NOgobHU
Ha me3u npu xunomupeougu3bm (6). MNpuyuHume 3a
nepcucmupawume onaakBaHua Ha gobpe AekyBaHu-
me ¢ AeB0oMUpPOKCUH NAUUEHMU Ca KOMNAEKCHU — Om
yucmo ncuxoaozudecku (cBbp3aHu ¢ HenpuemaHemo
Ha 6oaecmma) go 4Yucmo opeaHu4Hu (KomopbugHo-
cmu u uHguBugyaaHu 0cobeHOCMU Ha Op2aHu3Ma).

Om meguuuHcka 2AegHa mouka ce uzmbkBam
HAKOAKO Hegocmambka Ha AedeHuemo ¢ aeBomupo-
kcuH. MovpBo, ungubugyarHuam set-point 3a TCX u fT,
yecmo e HeuzBecmeH. V3noazBawume mo3u apay-
meHm mBbpgam, ye egHo U cbwo HUBo Ha TCX He
e nogxogaw 3a Bcuuku AekyBaHu u gopu ve TCX e
eguH mBbpge ,2pyd” (HemoueH) mapkep 3a mupeo-
ugHua cmamyc Ha uHguBuga (7). Bmopo, uzmbkBa
Cce, Ye C U30AUPAHOMO NpuAoXeHue Ha T, ce nocmu-
2am maAKko no-Bucoku naa3meHu HuBa Ha T, u maako
no-Hucku Ha T, om puzuoroz2uurume (8). MNoggpbx-
Huuume Ha me3u meopuu omuBam u no-gaseu. Te
cmamam, ye 3amecmBaHemo camo c T, cb3gaBa yc-
AoBua 3a xunomupeougu3ibm ,Ha MbKaHHO HuBo”,
MblU Kamo He e ACHO gaAu cbomBemHume mbKaHu
we mo2am camu ga npou3Begam gocmambuno T..
ToBa cvobpaxkeHue ce ocHoBaBa u Ha omkpumu cne-
uugpuuHu mymauuu B areau Ha gedoguHaza 2 (DIO
2 - 8 LUHC) u Ha kAembuHua mpaHcnopmep MCT10,
uMawu OMHOWeHUEe KbM MbKAaHHOMO 2eHepupaHe u
npeHoc Ha T,. Bcuuku me3u uzcaegoBameau cmamam,
ye ¢ npegocmabBanemo Ha 2omoB T, we ce 3a06uKo-
Aam nogobHu gedpekmu. Te3u meopuu, obave, umam
cepuo3Hu gegpekmu. [MbupBo, xunomezama 3a ,muka-
HeH Xunomupeougu3bm”’ He e goka3aHa npu 4oBeka,
a camo Bbpxy >kuBomuHcku mogeau. Bmopo, uma
npoyuBarug, koumo He omkpuBam 3Hauumo Bb3ged-

cmBue Ha onucaHume mymauuu 8 DIO2. Omkpumu
ca owe noHe 50 2eHa, KOUMO umam He3zHaYumo Baus-
Hue Bbpxy mupeougHua cmamyc (o6ycraBam nog <1-
3% Bapuabuaumem B8 mupeougHume xopmoHu). Bv3-
HukBa u Bbnpocbm kakBo e Bb3zgeicmBuemo um 6
paHHUMe emanu Ha >kuBoma uAu npu eymupeougHu
AuUa? A 3a MmomeHma He cbwecmByBam u BaaugHu
KAUHUYHU UHCMPYMEHMU 3a oueHka Ha NogoGHU ak-
muBHocmu. Bcuuku me3u Hegocmamwbuu U AUNCa Ha
ygoBaemBopeHocm Ha nauueHmume om npoBexga-
HOMO AeveHue ¢ AeBOMUPOKCUH Ca HAAOXKUAU Nepu-
OgUYHO ga ce npepasz2aexxkga Hyxkgama om gobabaxe
Ha MpPUUOgMUPOHUH KbM MUPOKCUHA U gopu ga ce
npegaazam camoCmosMmMeAHO AedeHue ¢ mpudogmu-
POHUH UAU BpblwaHe Kbm U3CyweHume ekcmpakmu.
[MocaegHume 2 nogxoga He ce npenopbuBam om Hu-
Koa acouuauua u 3amoBa Hama ga Gbgam pazerex-
gaHu 8 nogpobHocmu. CaegBa ga ce ombeaexu, ye
8 cBoe cmaHoBuwe om 2012 2. EBponelckama Tu-
peougHa Acouuauun (ETA) 3aa8a6a, ue ,,cowecmByBa
nomeHuyuaa 3a KOmbUHUpaHa mepanua Npu AuUa, Yul-
MO HY>Kgu He ca NOKpUMU OM U30AUPAHOMO AeveHue
c T,” (9). B cBoume mHo20 nogpobHu ykazaHua om
2014 2. AmepukaHckama TupeougHa Acouuauusn (ATA)
ombean3Ba, uye ,npu uzkaouumenru (2!) ycaoBua
Moyke ga ce uznpobBa kombuHupaHo reverue” (10). U
6 cmanoBuwemo Ha Bpumanckama TupeougHa Aco-
uuauua (BTA) om 2016 2. ce gonycka ,onum 3a Cbue-
MaHo AeYeHue Ha NauueHMU, NPU KOUMO He MOXKe ga
Ce Hamepu gpyea NpuyuHa 3a HaAUYUE Ha CUMNMOMA-
muka” (11). Npe3 2021 2. mpume acouuauua 3aegHO
(ETA, ATA, BTA) nybaukyBam koHceHcyc, 8 kolumo
3anBaBam 2omoBHocm ga pazpabomBam npobaema
Ha KombuHupaHomo AeveHue (12). Hal-ckopoweH u
npakmuueH e nybaukyBanuam om bpumanckama Tu-
peougHa Acouuauua u ApykecmBomo Ha eHgoOKpu-
HoAO3umMe KoHceHcyc om 2023 2. (13).

Mma Au gokaszaHo npegumcmBo cbyemaHa-
ma mepanug c L-T /L-T?

Kpamkuam omezoBop e - ,no-ckopo He!”. Aba-
2uam omzoBop ce onupa Ha mHoxecmBo npoyuBa-
HuUAa - noHe 16 paHgoMu3upaHu KOHMPOAUPaHU NPO-
yuBaHua u 4 cucmemHU memaaHaAu3u Ha mexHume
gaHHu (12, 14-16). NMoBeuyemo npoyuBaHua nokazBam
nogobpeHue Ha kavecmBomo Ha >»xuBom u ¢ gBama
peXkuma, kamo 3a no-gobpo kauecmBo ¢ komGuHauu-
ama gokaagBam mHo20 maabk gaa < 15%. Te3u npo-
yuBaHua ca Guau u cpaBHUmMeEAHO MaAKu U nocmueza-
HUMe KoHueHmMpauuu Ha T, ca GUAU pa3AUYHU, KaKmo
U pa3AudHU om pu3zuoro2uuHUME. MemaaHaauzume
Ccbwo He gokazBam cbuwecmBeHu noA3u om 2aegHa
mouka Ha HacmpoeHuemo, kadecmBomo Ha >xuBom
UAU KOo2HUUUAMAa, HO npu ycaoBue, ve ce npaBu cpab-
HeHue ¢ onmumaAaHo npoBexgaHo AeueHue c L-T,.
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Boyanov, Mihail A., Boyanova, Mira E.

3amoBa u noBeyemo MupeougoAo3Uu ca Ha MHEHUE, Ye
B obwua cayyad (Ha nonyaauuoHHo HuBo) KoMBUHU-
paHama mepanua He npegaaza HukakBu npegumcmBa.

Mma Au gonbAHUMeAeH puck npu AeyeHue ¢
L-T,?

N L-T,, kakmo u L-T, mozam ga goBegam go He-
NbAHa KOMNEHcauua Ha Xunomupeougu3ma € NOCAeg-
Bawu gucaunugemus, cbpgeuHo-cbgoBa OGoaecm,
Kakmo u go cBpbxgo3upaHe C puck om apummud,
CbpgeyHa HegocmamwbyHOCM, UHCYAM U OCMeono-
po3Hu ppakmypu. Mo omHowerue Ha L-T, uma u3zo-
AUpaHu cbobweHus 3a noBuwena mpeBoxxHocm npu
ynompebama my. Aba2o mpaewume npoyuBaHua ca
MHO20 MaAKO U pe3yamamume UM He ca egHO3Hau-
Hu. Taka Hanpumep, npu cpaBHeHue Ha noumu 34 000
nayuenmu Ha L-T, ¢ 400 nayuenmu, noa3Baau Hako-
2a L-T3, eguncmBeHama pa3auka e buaa meHgeHuus
Kbm noBuweHa yecmoma Ha KapuuHOM Ha MAeyHama
KAe3a npu npuem Ha L-T, (CcbomHoweHue Ha waHco-
Beme 1,8 nbmu) (17). Kopetcko npoyuBane ¢ 1400
noa3Bameau Ha L-T, omkpuBam noBuweH puck 3a u-
CYAM U CbpgeyHa HegocmambyuHocm 6 cpaBHeHue ¢
moHomepanuama c L-T, (18). LLIBegcko npoyuBane He
ycnaBa ga peeucmpupa noBuweH puck 3a KapuuHom
Ha 2bpgama uau noBuweHa obwa cMbpMHOCM npu
AeyeHue c L-T, (19). Kamo uaro, ganHume 3a npuao-
»eHue Ha L-T, ca HenbAHU u He no3BoaaBam cuzypHu
u3zBogu 3a 6ezonacHocmma my.

M Bce nak — kou buxa buau kangugamume 3a
kombuHupaHa mepanug?

Had-gobpo onucaHue Ha me3u NomeHuuaAHu
KaHgugamu gaBa bpumaHckuam KoHCeHCYC 3a KOM-
6uHupaHomo AeuveHue (13). CaegBa ga ca uznbAHeHU
HAKOAKO CMbNKU, 3a ga 3anodHe ga ce mucau Bbobuwe
8 nocoka gobabka Ha L-T;:

- guazHo3ama ,xunomupeougu3zbm” mpabBa ga
6bge cueypHa (nomBbpgeHa ¢ npegwecmBawu Bu-
coku cmouHocmu Ha TCX u eBernmyanHo Hucku Ha fT,
- noHe npu 2 He3zaBucumu uzmepBaHus).

- Aeyeruemo c L-T, e npoBexxgaHo onmumanHo
om 2AegHa MoYKa Ha nocmuzHam HopmaaeH TCX.

- MUNUYHUME 3a XUNOMUPEOUGU3bM CUMNMOMU
nepcucmupam, HezaBucumo om onmumasHama go3a
U NPOgbLAXKUMEAHOCM Ha AeYeHUemo.

- U3KAIOUYEHU Ca KOMOPOUgHOCMU, KOUMO Mo2am
ga obacHam cumnmomume.

- nauueHmbM e 20moB ga nocewaba rekyBawun
eHgoKpuHoAo2 pegoBHo u no-yecmo om obuyalHomo.

- Ha nayueHma ca pa3acHeHu puckoBeme u mol
e gaA cBoemo uHopmupaHo cbaaacue (B8 cayuad, ve
ce npuaaza off-label, kakmo e y Hac - u nucmeHo Be-

puchuyupaHo).

M3katouumeaHo BaxxHo e ga ce u3kaouu gpyea 6b3-
MO>Ha npudyuHa 3a onaakBaHuama, HanogobaBawu
xunomupeougu3bm: gpyza aBmoumyHHa 6oarecm (Ha-
npumep 2aymeroBa eHmeponamusa uau aBmoumyHeH
XUNOKOPMUUU3bM), CKOPpOWHA meHonay3a (c uarama
U ncuxo-BezemamuBHa cumnmomamuka), XpaHumea-
HU gecpuuumu (Bumamun B12, Bumamux D, xeaa3o u
gpyau), HapyweHua Ha CbHA (Hanpumep sleep apnea),
u3pazeHo 3amabcmaBaHe, genpecuBHa cumnmoma-
muka, a 8 gHewHo Bpeme u npompaxupaH KoBug
(long COVID) cuHgpom. 3a ueama e HY>KHO ga ce u3-
caregBam Hanpumep nbaHa KpbBHa KapmuHa, cepym-
HO >KeAa30 U (pepumuH, YepHogpobHU eH3umu, ypea /
KpeamuHuH, Kaauul, 2AUKUpaH xemo2A00uH, HuBa Ha
Bumamun B12, Bumamun D u gpyeu.

IMpegu ga ce mucAau 3a KOMBUHUPAHO AeveHue
caegBa ga ce HanpaBu onum 3a noHuxkaBaHe Ha TCX
B8 goaHama noaoBuHa Ha pedhepeHmMHUMeE 2paHuuu
(moecm mexxgy 0,3 u 2,0 mlU/L) 3a noHe 6 meceua.
BpumaHckuam KoHceHcyc npegaaza gopu onum C
Hucko HopmaaeH TCX 3a HAKOAKO meceua - mexkgy 0,1
u 0,3 mlU/L, Ho 6e3 ga ce gonyckam cmolHOCMu nog
0,1 mIU/L (13).

Kak ga ce ocbwiecmBu npexogbm om moHome-
panusg c L-T, kbm couemana c L-T,/L-T3? (13)

BaxxHo ycaoBue 3a 3anouBaHe Ha npexoga e
cepymHuam TCX ga e > 0,1 mlU/L (no-gobpe gopu >
0,3 mlU/L). Ako TCX e nomucHam, caegBa nvpBo ga
ce HamaAu go3ama Ha L-T, u caeg moBa ga ce npemu-
HaBa KbM OnuUM 3a CbyYemaHo AeveHue.

Cnopeg bpumaHckomo gpyskecmBo gozama Ha
gobaberua L-T, mpab6a ga 6bge 1/17 om nocaegHa-
ma npegxogHa go3a Ha L-T,. A 3aegHo ¢ gobabaHemo,
go3ama Ha LT, mpa66a ga ce Hamaau c 3/17 (13).

B Tabauya 1 e noka3zaHo npegAaoykeHuemo Ha 6pu-
maHckume ekcnepmu 3a npemuHaBate om moHome-
panusa ¢ L-T, kbm couemaro Aederue c L-T,/L-T..

INpocaegaBanemo uzuckBa uzmepBane Ha TCX, a
ako moll e MHO20 HucbK, u Ha fT,, u Ha fT,. Tpa66a
ga ce omyuma gpakmbvm, ye ouakBaHomo HuBo Ha
fT, e obuyaiHo no-Hucko om moBa npu u3oAupaHo
Aeyerue c L-T,. HuBomo Ha fT, nbk moxe ga e maako
no-Bucoko B cpaBHeHue ¢ moHomepanuama. [peno-
pvuBa ce kpbBma 3a uzmepBaHe Ha mupeougHume
XxopMoHU ga ce B3eme cympuH INPEAM npuema Ha
kombuHauuama L-T,/L-T,. B npomuBen cayyad ce 3a-
mpygHaBa uHmepnpemauusma - HuBomo u Ha gBa-
ma xopmoHa moxke ga ce noBuwu ¢ 1-2 pmol/l, kamo
no-6bp30 ce noBuwaba moBa Ha fT,.

OmezoBopbm Kbm CbuemaHomo AeveHue caegBa
ga ce npeueHu caeg noHe 3-6 meceua npu ycaoBue,
ye TCX e 6ua B pechepeHmHu (mapaemHu) 2paHuuy.
Excnepmume npenopbuBam u noazBaHemo Ha cneuyu-
¢puyHu BvnpocHuyu 3a kavecmBo Ha >kuBom npu
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Tabauya 1.

N3xogHa go3za L-T,

Ho6a go3a L-T,* Ho6a go3a L-T,

[MpegaoykeHue Ha GpumaHckume

ekcnepmu 3a npemutaBaHe om 100 mcg 5 mcg 85 mcg
moHomepanus ¢ L-T, kbm cbyemaHo 125 mcg 7,5 mcg 100 mcg
Aevenue c L-T /LT, (13).

150 mcg 10 mcg 125 mcg

* LT, moxke ga Haroxu gBykpamen gHeBeH npuem.

6orecmu Ha wumoBugHama >ae3a, Hanpumep Bb-
npocHuka ThyPRO39 pa3zpabomen om T. Watt et al.,
2015 2. (20). Ako auncBa nogobpeHue, HAMa CMUCHA
om npogbaxkaBaHe Ha KOMBUHUPAHOMO AeveHue u ce
npenopbvuba BpbuwaHe kbm moHomepanuama c L-T,.
Ako HanpomuB, nayueHmume ca ygoBaemBopeHu,
cbyemaHomo Aeverue L-T,/L-T3 moxe ga npogbaxu
NOg KOHMPOAA Ha EHJOKPUHOAOR.

Y Hac HAaKou cneuuaaucmu npegnucBam HaAuu-
Hua B loXKHUME HU CbCegku KOMOUHUpaH npenapam
Dithyron®, koimo cbgbpska 8 1T mabaemka 50 mcg
L-T, u 12,5 mcg L-T,. Taka, T mabremka ce pabBuaBa
no cuaa npubauzumeaHo Ha 75-100 mcg L-T,. Apyzu
nogo6Hu npenapamu ca Thyrosint®, Liotrix®. IMpaBu
BneyamaeHue, ye mexHuam cbecmab ce omauvaBa om
npenopbuBarHomo 6 bpumaHckua KOHCeHcyc cbom-
HoweHue Ha T,.:T,. Te Cbgbp>kam No-20AAMO KOAUUE-
cmbo T,. MayueHmbm caegBa ga 6bge uHhopmupaH
u ue mo3u Bug AeveHue He e ymBobpger B bvazap-
ckume npenopbku 3a Aobpa KAUHUYHA npakmuKa npu
mupeougHu 3aboaaBarua (2019 2.).

AKko ce pewu ga ce cnpe gobaBaHemo Ha L-T3,
mo 5 mcg om Hezo ce 3amecmBam c 15 mcg L-T, (6
omnowenue 1:3). Ako gozama Ha L-T, e Hucka (Hanpu-
mep 5-10 mcg), mou moxe ga ce cnpe HaBegHbXK. AKo
go3ama my e no-Bucoka, ce npenopbuBa nocmeneHHO
mumpupaxe HagoAy u nocaegBawo cnupare. KoHmpoa
Ha TCX ce npenopbuBa okoao 6-8 cegmuuu careg Beaka
npomara 8 gozupoBkama (uau Ha 4-6 cegmuuu cnopeg
AmepukaHckama TupeougHa Acouuauus).

Bbpumanckume exkcnepmu HE CbBETBAT ga ce
noa3Ba u3oaupaHo (camocmosmenHo) Aederue ¢ L-T,
(13). Kpamkuam noay>kuBom, puckoBeme om cBpbxgo-
3upaHe uAu obpamHo, cybgo3upaHe, HeacHomume
okoao uHguBugyaaHama go3upoBka u npocaegaBane,
ca cpeg apaymeHmume cpewy moHomepanuama c L-T,.
Taka, MoHOmMepanua me gonyckam camo B8 1 cayyad -
Ha nomBbpgeHa arepaua / HenoHocumocm Kbm L-T, uau
Kbm ekcuunueHmume 6 rekapcmBenama gpopma. INpu-
AoxeHuemo Ha L-T, e npomuBonokasaro no Bpeme Ha
b6pemeHHocm. [lpegaazaHume npenapamu obuvalHo
ca mabaemku om 5, 10, 25 mcg. AHeBHama go3a npu
AeYeHue Ha Xunomupeougu3zbm obuyalHo e 25-50 u He
noBeye om 75 mcg Kamo HavaaHama moxe ga 6bge 25
mcg uAu no-Hucka (no-npegnazauB nogxog). No-gobpe e

gHeBHama go3a ga ce pa3geAu Ha 2 npuema, HO He-
KOU amMepuKkaHCKU ekchepmu gonyckam u egHoKpa-
meH gHeBeHn npuem (https://www.mayoclinic.org/
drugs-supplements/liothyronine-oral-route/proper-use/
drg-20069093). TpabBa mHo20 ga ce BHumaBa ga
He cmaHa obbpkBane ¢ go3ama Ha L-T,, mbi kamo
geicmBuemo Ha L-T, npeBuwaba Hakoako nbmu
moBa Ha ekBuBarenmnama go3a L-T,.

bpumanckume ekcnepmu HE TTPETTOPBYBAT
ynompebama Ha uzcyweHu mupeougHu ekcmpakmu
(13). Owe 6 muHaromo e uzmbkBaH puckbm om Ko-
AebaHua B koausecmBomo Ha xopmoHume u Goga 6
1 go3a uzcyweH mupeougeH ekcmpakm. bpumaxcku-
am KoHceHcyc gaBa u npenopbka 3a npemuHaBaHe
KbM CmaHgapmu3upaHomo AedeHue ¢ L-T,. Taka Ha-
npumep 1 3bpHO OM No3Hamua U Yy Hac npenapam
Armour Thyroid® cregBa ga ce 3amenu ¢ 60 mcg L-T,.

MsBogu

B 3akaroweHue, omkroHaBaHemo om ymBbpge-
Hume 2algaalHu ¢ ueA 3agoBoaaBaHe Hykgume Ha
omgeAHUa nayueHm (KOumo NoHAKO2a Ca Ha Yucmo
ncuxoaozuvecka ocHoBa) kpue puckoBe u 3a gBeme
CMpaHu - AeKap u nauueHm. Aekapam He e gAbXKeH U
ga npegnucBa uau npogbaxkaBa aeveHue, HazHaYeHO
om gpye cneyuaaucm, ako mo ce omkaoHaBa om ym-
BbpgeHume B cmpaHama ykazaHua 3a gobpa KAUHUY-
Ha Npakmuka u aAzopummume 3a AedeHue Ha H3OK.

Endocrinologia vol. XXIX N22/2024



References

KHu2onuc

1. Shinkov A, Borissova A-M, Kovatcheva R, Vlahov
J, Dakovska L, Atanasova I, et al. Thyroid dysfunction and
cardiovascular risk factors in Bulgarian adults. Open Med
(Poland) 2013: 8(6): 742-748.

2. Shinkov A, Borissova A-M, Vlahov ], Dakovska L,
Blajeva E. Male gender differences in the thyroid ultrasound
features, thyroid peroxidase antibodies and thyroid hormone
levels: a large population-based study. | Endocrinol Invest
2014; 37(3): 269-76.

3. Bulgarian Society of Endocrinology and Ministry of
Health. Good practice recommendations for thyroid disease.
Sofia, 2019 (In Bulgarian)[bwA2apcko gpyxecm6o no engo-
KpuHoAo2ua u MuHucmepcmBo Ha 3gpaBeonazBanemo.
Mpenopbku 3a gobpa npakmuka npu 3aboaaBaHusa Ha wu-
moBugHama >kae3a. Cogpus, 2019].

4. Feller M, Snel M, Moutzouri E, Bauer DC, de
Montmollin M, Aujesky D, et al. Association of Thyroid
Hormone Therapy With Quality of Life and Thyroid-Related
Symptoms in Patients With Subclinical Hypothyroidism: A
Systematic Review and Meta-analysis. JAMA 2018; 320(13):
1349-1359.

5. Borissova A-M, Boyanov M, Attanasio R, Hegediis
L , Nagy E, Negro R, et al. Use of Thyroid Hormones in
Hypothyroid and Euthyroid Patients: a THESIS* Questionnaire
Survey of Bulgarian Physicians. Endocrinologia 2020; 25(4):
289-3009.

6. Canaris GJ, Manowitz NR, Mayor G, Ridgway EC.
The Colorado thyroid disease prevalence study. Arch Intern
Med 2000; 160(4): 526-534

7. Fitzgerald SP, Falhammar H. Redefinition of
Successful Treatment of Patients With Hypothyroidism. Is
TSH the Best Biomarker of Euthyroidism? Front Endocrinol
(Lausanne) 2022; 13: 920854.

8. Peterson S), McAninch EA, Bianco AC. Is a Normal TSH
Synonymous With "Euthyroidism" in Levothyroxine Monotherapy?
J Clin Endocrinol Metab 2016, 101(12): 4964-4973.

9. Wiersinga WM, Duntas L, Fadeyev V, Nygaard B,
Vanderpump MPJ. 2012 ETA guidelines: the use of L-T4 + L-T3 in
the treatment of hypothyroidism. Eur Thyroid ] 2012; 1(2): 55-71.

10. Jonklaas J, Bianco AC, Bauer AJ, Burman KD,
Cappola AR, Celi FS, et al; American Thyroid Association
Task Force on Thyroid Hormone Replacement. Guidelines
for the treatment of hypothyroidism: prepared by the
American Thyroid Association Task Force on thyroid hormone
replacement. Thyroid 2014; 4(12): 1670-1751.

11. Okosieme O, Gilbert J, Abraham P, Boelaert
K, Dayan C, Gurnell M, et al. Management of primary
hypothyroidism: statement by the British Thyroid Association
Executive Committee. Clin Endocrinol 2016, 84(6): 799-808.

12. Jonklaas J, Bianco AC, Cappola AR, Celi FS, Fliers
E, Heuer H, et al. Evidence-based use of levothyroxine/
liothyronine combinations in treating hypothyroidism: a
consensus document. Eur Thyroid | 2021; 10(1): 10-38.

13. Ahluwalia R, Baldeweg SE, Boelaert K, Chatterjee
K, Dayan C, Okosieme O, et al. Use of liothyronine (T3) in
hypothyroidism: Joint British Thyroid Association/Society for
endocrinology consensus statement. Clin Endocrinol (Oxf)
2023; 99(2): 206-216.

14. Grozinsky-Glasberg S, Fraser A, Nahshoni
E, Weizman A, Leibovici L. Thyroxine-triiodothyronine
combination therapy versus thyroxine monotherapy for clinical
hypothyroidism: meta-analysis of randomized controlled trials.
J Clin Endocrinol Metabol 2006, 91(7): 2592-2599.

15. Centanni M, Benvenga S, Sachmechi I. Diagnosis
and management of treatment-refractory hypothyroidism: an
expert consensus report. / Endocrinol Invest 2017; 40(12):
1289-1301.

16. Akirov A, Fazelzad R, Ezzat S, Thabane L, Sawka
AM. A systematic review and meta-analysis of patient
preferences for combination thyroid hormone treatment for
hypothyroidism. Front Endocrinol 2019; 10: 477.

17. Leese GP, Soto-Pedre E, Donnelly LA. Liothyronine
use in a 17 year observational population-based study—the
tears study. Clin Endocrinol 2016, 85(6): 918-925.

18. Yi W, Kim BH, Kim M, Kim J, Im M, Ryang S, et al.
Heart failure and stroke risks in users of liothyronine with or
without levothyroxine compared with levothyroxine alone: a
propensity score-matched analysis. Thyroid 2022; 32(7): 764-771.

19. Planck T, Hedberg F, Calissendorff J, Nilsson A.
Liothyronine use in hypothyroidism and its effects on cancer
and mortality. Thyroid 2021; 31(5): 732-739.

20. Watt T, Bjorner )JB, Groenvold M, Cramon P,
Winther KH, Hegediis L, et al. Development of a short
version of the thyroid-related patient-reported outcome
ThyPRO. Thyroid 2015; 25(10): 1069-1079.

Address for correspondence:

Mpo¢. g-p Muxaun bosHoB

KAuHuka no EHgokpuHoAoz2ua u borecmu Ha
obmanama, YMBAA , ArekcangpoBcka”;
Kamegpa no BbmpewHu 6oaecmu

bya. ,CB. I. Cocputicku” 1, Cocpua 1431
e-mail: mihailboyanov@yahoo.com

Prof. Dr. Mihail Boyanov

Clinic of Endocrinology and Metabolism,
UMHAT ,Alexandrovska”; Department of
Internal Medicine, Faculty of Medicine, MU
Sofia, 1, Sv. G. Sofiyski str., Sofia 1431

e-mail: mihailboyanov@yahoo.com

&4

EHgokpuHonozus Tom XXIX Ne2/2024



Ob3op/Review

CbBpemeHeH no2neg Bbpxy pecyaayugama Ha Xunomanamo-

xunoduso-HagbbbpeuHa u 20HagHa oc npu >keHu u Bpbzkama

mexkgy max kamo ocHoBa 3a pasBumue Ha oByanamopHa

gucpyHkuug

babagxaHoBa, EkamepuHa C., Op6euyoBa, Mapua M.
KauHuka no EHgokpuHoAaozaua u 6oaecmu Ha obmaHama, YMBAA ,,CB. Teopau”,
Kamegpa no EHgokpuHoAo2ua u 6orecmu Ha obmaHama, MeguuuHcku pakyamem, MY, TroBguB

MocmwnBaHe: 19. 05. 2024 / PeBuszupare: 23. 05. 2024 /[puemane: 27. 05. 2024

A Recent Review of Hypothalamic-Pituitary-Adrenal and
Gonadal Axis Regulation in Women and Their Connection as
a Basis for the Development of Ovulatory Dysfunction

Babadzhanova, Ekaterina S., Orbetzova, Maria M.
Clinic of Endocrinology and Metabolic Diseases, ,Sv. Georgy” University Hospital,
Department of Endocrinology and Metabolic Diseases, Faculty of Medicine, MU, Plovdiv

Submitted: 19. 05. 2024 / Revised 23. 05. 2024 / Accepted: 27.05.2024

Pesiome

MuoxecmBo gpakmopu - cmpecbm, ekcuecub-
HUMe omKAOHeHUa B8 meaecHomo mezAo (3amabema-
BaHe u kaxekcus), XpaHumeAHume pazcmpoucmBa,
Bka. aHopekcua HepBo3a u eHepaulHO geduuuMHU
CbCMOAHUA, CUHgPOMU Ha UHcyauHoBa pe3ucmeHm-
HOoCM U gp. 3acazam penpogykmuBHomo 3gpalBe
Ha >keHume, nopagu Hapywenua 8 pesyaauuama
Ha Xunomaramo-xunogu3zo-zoHagHama (XXI) oc u
pesyamamuama oByaamopHa guccyHkyua. Ta3u
(PYHKUUOHAAHA guUCYHKUUA, Kamez20opu3upaHa Kamo
XunomaaamudeH Xuno2oHagu3bm, MOXKe ga ce npos-
Bu ¢ HapyweHua B meHCMpyaAHUA UUKbA U/UAU UH-
depmuaumem. KucnenmurepzaudyHama cucmema e
ma3u, koamo cBbp3zBa cmpeca, xpaHeHemo u penpo-
gykmuBHume cuzHaAu u uzpae kalouoBa poaa 3a nog-
gbpykaHe Ha HopmaaHama nyacamuBHocm Ha 20Ha-
gomponux-ocBoboykgaBawua xopmoH (GnRH), pecn.
Ha oByaavuama. Cmama ce, ye ocBeH AenmuHbm U
UHCYAUHBM, nokauBaHemo Ha KOPMUKOMPONUH-OC-
BoboxkgaBawua xopmoH (CRH) u akmuBuparHama xu-
nomaaamo-xunogu3o-HagbwvbpeurHokopoBa (XXH) oc

Abstract

Multiple factors, such as stress, excessive de-
viations in body weight (obesity and cachexia),
eating disorders, including anorexia nervosa, en-
ergy-deficient conditions and insulin resistance af-
fect women's reproductive health due to dysregu-
lation of the hypothalamic-pituitary-gonadal (HPG)
axis and the following ovulatory dysfunction, cate-
gorized as hypothalamic hypogonadism, that may
present with menstrual cycle disturbances and/
or infertility. The kisspeptinergic system is the one
that links stress, nutrition and reproductive signals
and plays a key role in maintaining normal pulsa-
tility of gonadotropin-releasing hormone (GnRH)
and ovulation. In addition to leptin and insulin,
elevated corticotropin-releasing hormone (CRH)
and the activation of hypothalamic-pituitary-adre-
nal (HPA) axis are thought to be key modulators
of ovulatory dysfunction. Neuroendocrine regu-
lation of the reproductive processes is a subject
of intense research, having in mind the global
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ca gonbAHUMEAHU KalodoBu mogyaamopu Ha oByaa-
mopHama gucgyHkuua. HeBpoeHgokpuHHama peay-
Aauua Ha penpogykmuBHume npouecu e obekm Ha
uHmen3uBHu npoyuBaHua B cBemauHama Ha 2A00an-
Homo yBeauuaBare uecmomama Ha uHgpepmuAaumem.

Lleama Ha Hacmosawua o630p e ga npegcmabu
ecpekmopHume eremeHmu Ha XXI' u XXH oc, ga 0606-
wu uHpopmauua 3a uzBecmHume go momeHma map-
Kepu u peayaamopu - KUCNenmuHu, agunouumoKuHU
U MOgyAamopu Ha anemuma, KakKmo u ga npegcma-
Bu Hakou HoBoomkpumu HeBponenmugu (cnekcuH u
peHukcuH), BkatoueHu B8 mogyaauuama Ha penpogyk-
muBHume yHKUUU, C NOMeHUUaA ga pazkpuam HoBu
mexaHu3zmu 8 namozeHezama u ga omkpuam HoBu Bb3-
MO>KHOCMU 3a AeveHue Ha oBapuasHumMe gucyHKUUU.

KaowoBu gymu:

increase in the incidence of infertility.

The purpose of this review is to present the
effector elements of the HPG and HPA axis, to
gather the available information about the mark-
ers and regulators, that are known to date - kiss-
peptins, adipocytokines, appetite modulators, as
well as to present some newly discovered neuro-
peptides (spexin and phoenixin), that are involved
in the modulation of reproductive functions, with
the potential to reveal new mechanisms in the
pathogenesis and to discover new possibilities for
the treatment of ovulatory dysfunctions.

Key words:

Xunomanamo-xunogu3o-HagbvbpeuHa oc, Xunomaaa-
MO-XUNOU30-20HagHa 0C, KuchenmuH, HeBpOKUHUH
b, cnekcuH, dpeHukcuH, oByaamopHu gucyHKuuu

hypothalamic-pituitary-adrenal axis, hypothalamic-pi-
tuitary-gonadal axis, kisspeptin, neurokinin B, spexin,
phoenixin, ovulatory dysfunctions

BbBegeHue

AHamomuyHUMe CMpyYKmMypu, KOUMo meguupam
omzoBopa npu cmpec ce omkpuBam kakmo 8 uen-
mpaAaHama HepBHa cucmema, maka u 8 nepudepHu-
me mbkaHu - napaBermpuxkyaapHomo agpo (PVN) Ha
XUNOMaAamyca, NpegHua gaa Ha xunou3ama u Kopa-
ma Ha HagbvbbpeuHume >ae3u. Te3u cmpykmypu ce
obeguHaBam nog HaumeHoBaHUeMO Xxunomaiamo-xu-
noguzo-HagbvbpeuHokopoBa (XXH) oc. AkmuBupaHe-
mo Ha XXH oc BkaouBa cmumyaupaHe Ha HeBpoHu
B8 PVN 3a ocBoboykgaBaHe Ha KopmukomponuH-pu-
Aut3uH2 xopmoH (CRH) u apauHuH BazonpecuH (AVP),
koumo Bogam go omgeaaHe Ha agpeHOKOPMUKOMpo-
neH xopmoH (ACTH) (1-3). B omzoBop, ACTH uHgyuu-
pa cuHme3a u cekpeuuama Ha 2AloKokopmukougu, 6
uzBecmHa cmeneH MUHepaAKOPMUKOUgU U aHgpoze-
HU, om HagbbOpeuHama kopa (2-4).

Kamo uwacm om @u3uoAocuyHama aganmauus
Kbm cmpec, XXH oc meguupa pyHkuuume Ha xuno-
masamo-xunocpuzo-eoHagHama (XXI) oc, omeaoBop-
Ha 3a cb3paBaHemo Ha noaroBama cucmema. XXI' oc
KOHMPOAUpa penpogykuuama ypes3 eHgoKpuHHa cue-
HaAu3auua, Npou3xoXKgawa om XunomaaamuyHama
cekpeuua Ha 2o0HagomponuH-ocBoboyxgaBaw, xop-
moH (GnRH). GnRH cmumyaupa 2oHagomponHume
KAEMKU Ha Xunogu3ama, Koumo cuHme3upam u oc-
BoborkgaBam oaukyrocmumyaupaw, xopmoH (FSH)
u AymeuHusupaw, xopmoH (LH), geticmBawu Bbpxy
aduyHUUUMeE, 3a ga peayaupam OAUKYAO2eHe3ama,
oByaauuama u cmepougoeeresama (2).

Cmama ce, ye nokauBanemo Ha CRH u akmuBu-
paHama XXH oc ca kawuoBu mogyaramopu 8 namo-
2eHe3zama Ha oByaamopHume gucyHkuuu. AOKO-
kopmukougume  noBausBam  2oHagomponuHume
U yHKuuAama Ha noroBume >KAe3u - Npu XKeHu me
nomuckam peakuuama Ha LH kom GnRH, koemo Bogu
go pegykuua B8 HuBama Ha ecmpozeHu U Nnpo2ecmuHu
C uHxubupaHe Ha oByaauuama u nocaegBawa oAuz2o-/
ameHopes, kamo cbweBpemeHHo gonpuHacam u 3a
obwomo npouzBogcmBo Ha aHgpoz2eHu B opaaHu3ma.

Pe2ynauyug Ha xunomanamo-xunoguso-
20HagHa (XXTr) oc

MeHcmpyaaHUAM UUKBA Ce peayaupa Om CAOXKHU
B3aumogeticmBua mexxgy ocma xunomaaamyc-xunou-
3a-AuyHUUU U mamka. GnRH e ueHmpaaHuam pezayaa-
mop Ha penpogykuuama - gedcmBa upe3 cBop3BaHe
Kbm 7-mpaHcmembparer peuenmop (GnRHR) ¢ Bucok
ajpuHumem Bbpxy 20HagompogHUmMe Kaemku (5).
FSH ce cmumyaupa npedepeHuuarHO npu HUCKU UM-
nyacHu vyecmomu Ha GnRH, a LH - npu Bucoku. Ao-
MuUHUpaHemo Ha 6bp3u GnRH umnyacu, Bogewu go
noBuweHo cbomHoweHue Ha LH:FSH, gonpuHacam 3a
npekomepHo npou3zBogcmBo Ha aHgpozeHu u oByaa-
mopHa gucyHkuus, HabaogaBaHu npu cuHgpoma Ha
noAukucmo3zHume atuHuyu (PCOS). Om gpyea cmpa-
Ha, Huckume GnRH umnyacHu yecmomu uabHOpMHU
HuBa Ha cepymHu 2oHagomponuHu ca cBbp3aHu ¢ paz-
Bumuemo Ha xunomaaamuyHa ameHopes (5).

LH cmumyaupa cuHmesa Ha cCmepougHU XOPMOHU
8 meka-uHmepHa kKAemkume, a nukbm my 6 cpegama Ha
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MeHCMpYaAHUA UUKbA e omzoBopeH 3a HacmbnBanemo
Ha oByaauus; NnpogbAXKKUMEAHO noBuweHama my cekpe-
UuAa NOggbpIKa >KbAMOMO MAAO U CUHMeE3a Ha hpoze-
cmepoH (5). PazBumuemo Ha atuHukoBua oAuKyA e
go 20AAMa cmeneH nog KoHmpoaa Ha FSH. Tpu »eHu
FSH Bb3getcmBa Bbpxy 2paHyro3HUME KAEMKU U CMU-
myaupa pazBumuemo Ha (DOAUKYAUME, ekcnpecuama
Ha apomamasza u cekpeuun Ha ecmpozeHu, cbBmecmHo
c LH. B meka-knemkume ce npogyuupam aHgpo2eHU
nog Bv3getcmBue Ha AX. MocaegHume npemutaBam 6
2paHyro3Hume croeBe, kbgemo nog Bv3geticmBue Ha
(DCX ce apomamuzupam go ecmpozeHu (5).

OcHoBHume aHgpozeHu, npou3BexkgaHu om adu-
Huka ca AXA, aHgpocmeHguoH u mecmocmepoH. CuH-
me3ama Ha aHgPOCMEHJUOH ce cmumyAaupa om AX u
UHCYAUH. AHgpocmeHguoH ce npeBpbwa 6 mecmoc-
mepoH, KOUMO ce apomamu3upa go ecmpaguoa (nog
BAauaHue Ha eH3uma apomamaza, KOHMpPOAUpaH om
MDCX). AHgpoCMeHgUOHbM CAYXKU 3a NPekypcop Ha
UUpKYAUpawume eCmpoH U mecmoCcmepoH CAeg KOH-
Bepcua B macmHama mbkaH u Ko>kama. B mapaemHu-
me mbkaHu ecmpoHbm ce npeBpbwa 8 ecmpaguon,
a mecmocmepoHbm - 6 NO-MOWHUA gUXUgPOMECMOC-
mepoH (5). Ecmpaguoabm e Hal-mowHUAM ecmpozeH,
cuHmesupaH 6 atuHuka. Ecmpuoabm e nepudepeH me-
maboAum Ha ecmpoHa u ecmpaguoaa (5).

Llupkyaupawume noaoBu cmepougu Bausam
Bbpxy cekpeuuama Ha GnRH u no mo3u HauuH Bbp-
Xy cekpeuuama Ha LH u FSH upe3 mexaHu3mu Ha
NOAOXKUMEAHA U ompuuameAHa obpamHa Bpb3ka.
B npouecume Ha peeyaauua Ha auuHukoBama geu-
Hocm yyacmBam u HAKOAKO nenmuga: uHxubuH (A
u B), nomuckawu cekpeuuama Ha (DCX, akmuBuH -
cmumyaupaw, buocuimesa, ocBoboyxkgaBaHemo u
getcmBuemo Ha (DCX, poaucmamuH - cBobp3Baw,
akmuBuHa u Heympaauzupaw, gedicmBuemo my.

[NpoyuBaHua nokazBam, ye 2oaam Gpol HeBpo-
nenmugu (MaAKu NPOMEUHU, u2paewu pPoAa Ha cue-
HaAHU moaekyau B8 LIHC) ca BkatoueHu 68 koHmpoaa
Ha penpogykmuBHume yHKUUU U aganmupaHemo
Kbm cmpeca. HeBponenmugume ce ocBo6oskgaBam
8 ycroBua Ha Bucoka, npekomepHa u/uAu NnamoAo2uY-
Ha HeBpoHaAHa akmuBHocm (6).

Kucnenmunume ca nenmugHu Npogykmu Ha
2eHa KiSS-1, pagnoaoykeH 8 xpomo3zoma 1 u kogupaw,
145 amuHokuceAuHeH npekypcopeH nenmug (7). Kuc-
nenmuH-ekcnpecupawume HeBpoHU ca paznoAoxKe-
HuU 6 aHmepoBeHmpasHomo nepuBeHmpukyrapHo
(AVPV) u apkyamHomo agpo (ARC). HeBpoHume Ha
ARC ko-ekcnpecupam He8pokurHuH B (NKB) u guHop-
¢pur A (DynA) u cbomBemno ca HapeueHu KNDy
HeBpoHu (8-10). KucnenmuHume ca ecmecmBeHu-
me AueaHgu 3a cBvp3arua ¢ G-npomeuH peuenmop
(GPCR), uzBecmen kamo gpr-54 npu nabxoBe (11) u
AXOR12 npu xopa (12).

3a nbpBu nbm e gokazaHo, ve KiSS-1 uzpae poan

8 penpogykmuBHama oc npe3 2003 2., koeamo gBe
uzcaegoBamencku epynu omkpuBam, ue mymauu-
ume B gpr-54 peuenmopa Bogam go uguonamuveH
XUNO20HAgOMPONEH XUNO20HAGU3bM NPU ONpegeAe-
HU nauueHmu (13). lpynama Ha De Roux ycmaHoBa-
Ba, ye npu nemuma 3acezHamu Gpamsa u cecmpu om
6pakoBe Ha nbpBu GpamoBuegu ¢ HopmaaHa uPHK
3a GnRH peuenmop, geaeuua 6 gpr-54 e npuyuHama
3a HapyweHua 6 nybepmema. ToBa He e goBero go
HapyweHa muzpauua Ha GnRH HeBpoHu om o6oHa-
meAHama AykoBuua u nayueHmume He ca MO2AU ga
6bgam KAacupuyupaHu kamo cuHgpom Ha Kallmann,
a Kamo uguonamuyeH XUnO20HagomMpPONeH XUno20-
Haguzbm BcaegecmBue HapyweHo cmuMyAupaHe Ha
npou3BogcmBomo Ha GnRH (13).

KucnenmuHbm cmumyaupa cekpeuuama Ha LH u
FSH upe3 GnRH. lNpogbAakumeAHOMO npuAokeHue
Ha KucnenmuH HapywaBa cekpeuuama Ha LH u FSH,
KOemo ce gbAXU Ha geceHcubuau3auua Ha peuenmo-
pa gpr-54. KucnenmuH u gpr-54 meguupam ompuua-
meAHa u noAo>kumeaHa obpamua Bpb3ka Ha XXI oc.
GnRH HeBpoHume npumeyaBam camo ecmpozeHoB
peuenmop b (ERb), koimo He uepae poaa 6 o6pamHa-
ma Bpb3ka. KucnenmuHoBume HeBpoHu ekcnpecu-
pam ERa, PR u AR u caegoBamearo umam nomeHuua-
Aa ga oka3zBam edpekm Bbpxy GnRH HeBpoHa. AVPV
kucnenmunoBume HeBpoHu ce ,up-peayaupam”, Ko-
2amo HuBama Ha uupkyaupawume ecmpozeHu (E2)
ca noBuweHu (noroxkumeaHa obpamtHa Bpb3ka). O6-
pamHo, kucnenmuribm 8 ARC HeBporume (KNDy He-
BpoHu) ce ,down-peayaupa”, koecamo HuBama Ha E2
ce noBuwam (ompuuameaHa obpamua Bpbzka) (10).
CkopowHu npoyuBaHus npegnoAaeam, uye Kucnen-
MuH-MmpaHcmucuama uepae poaa 8 namoeeHe3ama Ha
ameHopeama, Bepoamuo 666 Bpb3zka ¢ yyacmuemo
U B HAKOAKO acnekma om peayaauuama Ha penpogy-
kmuBHama oc (10). Mpe3 nocaegHUME 20gUHU MHO>KE-
cmBo NPEgKAUHUYHU U KAUHUYHU gaHHU NpegnoAazam
nomeHuuaAHa poaa Ha HeBponenmugume 6 namoze-
He3ama Ha penpogykmuBHume HapyweHus.

CunepeuyHomo gedcmBue Ha HeBponenmu-
gume Bbpxy XXI u XXH oc moxe ga e 6 ocHoBama
Ha pazBumuemo Ha oByaamopHa gucyHKuua npu
cmpec (10). MNpe3 2008 2. Iwasa et. al ycmaHoBaBam,
ye uMyHHUAM cmpec, npegu3zBukaH om npuAazaHemo
Ha Aunonoau3axapugu (LPS), HamaraBa HuBomo Ha
KISS-1 mRNA u BnocregcmBue Ha KoHUeHmMpayuama
Ha LH 8 xunomaramyca Ha >xeHcku nabxoBe (14,15).
Te3u omkpumua ycmanoBaBam Bpb3ka mexxgy XXH
ocma u penpogykmuBrama cucmema. [Npuro>keHue-
MO Kakmo Ha KOPMUKOCMEPOH, Maka U Ha KOpMuUuKo-
mponuH Bogu go nomuckaHe Ha kucnenmuHoBume
HeBpoHu (16).

C6vpzaHuam c¢ RF-amug cBvpzan nenmug 3
(RFRP-3) ce npegaaza kamo GnlH (Gonadotropin-
Inhibitory Hormone), kolmo nomucka curHmesa u
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babagxaHoBa, EkamepuHa C., Op6eyoBa, Mapus M.

ocBoboxxgaBaremo Ha GnRH u 2oHagomponuHu. 13-
Ad@2aHeEmMoO Ha OoCMbp U XpoHuueH cmpec noBuwaba
ekcnpecuama Ha GnlH mRNA 6 xunomaaamyca. ToBa
Bogu go gucpeayrauua Ha XXI ocma u homuckaHe Ha
penpogykuyuama. [AIOKOKOPMUKOUgHU peuenmopu
ca omkpumu Ha noBbpxHocmma Ha GnlH HeBpoHu-
me. Kopmukocmeponbm noBuwaba ekcnpecuama Ha
GnlH mRNA u HamaaaBa akmuBrocmma Ha GnRH.
ToBa npegocmabBa gokazameacmBa, ye He camo Kuc-
nenmuHbm, HO u GnlH gonpuHaca 3a meguupaHemo
Ha UHXUbuMopHUMe epekMu Ha Kopmukocmepougu-
me Bbpxy yoBewkama penpogykmuBHa oc no Bpeme
Ha cmpecoBu cbbumusa. Cvobwaba ce 3a ekcnpecua
Ha Kp/KissTR 68 AumbuuHama cucmema Ha 2pu3adu,
npumamu u xopa. [Mpu mMuwku couuaaHuam cmpec
(m.e. uzonaauun) Bogu go nogobHo Ha mpeBo>kHocm
noBegeHue, gucpeayrauuna Ha MEHCMPYaAAHUA UUKBA
u HamaAreHa ekcnpecua Ha KissTR. Kp u Kp peuenmo-
pume ce ekcnpecupam 6 PVN- pezuoH 8 xunomana-
myca, cBbp3aH ¢ peakuuama Ha cmpec (17-19).

Cnopeg cbBpemeHHume Hu no3HaHua cpeg
uzcaegBarume HeBponenmugu Kp uzeaexkga uma
Had-npako BauaHue Bbpxy mexaHuzmume, BraloueHu
6 emuonozuama Ha cBbp3aHume cbc cmpeca Hapy-
weHua 6668 pepmuaumema. OcHoBHa e ynompeba-
ma Ha a2oHucmu Ha kucnenmuH 8 penpogykmu6-
Hama mepanua npu gBolku c uHpepmuAaumem u
Nno-cneuuaAHo Npu uHgykuuama Ha oByaauuama (20).
lNenmug-234, MOWEH aHmMa2oHUCM Ha KUuChenmuHa,
eAuMuHupa LH-cmumyaupawua edpekm Ha kisspeptin
upe3 6aokupaHe Ha BauaHuemo my Bbpxy cekpeuus-
ma Ha GnRH. KucnenmunoBume aHmazoHucmu umam
NOMeHUUaAHU KAUHUYHU NPUAOXKEHUA NpuU hauueHmu,
cmpagawu om 3aboaaBanug, cBbp3aHu ¢ noBuweHa
LH cekpeuus, kamo PCOS, meHonay3a uau npexge-
BpemeHeH nybepmem (20).

He6Bpokuruu B (NKB) npuHagrexu kbm cemel-
cmBomo Ha nenmugume, m.Hap MaxukuHuHu. CuHme-
3upa ce om 2eHa 3a npenpomaxukuHuH B (TAC3 eaeH),
pa3nonroxkeH B 12 xpomo3zoma. NKB ce cBvp3Ba ¢ He-
BpokuHuH-3 peuenmop (NK3R), kogupaH om TAC3R.
MHguBugu ¢ xomo3u2omHU Mymauuu cbc 3az2yba Ha
dpytkuua 8 TAC3 uau TAC3R 2eH cmpagam om xunozo-
HagomponeH Xuno2oHagu3bm, gokamo akmuBupawyu-
me mymauuu npuduHaBam npexgeBpemereH nybep-
mem (20). NpoyuBare nokazBa porama Ha HeBPOKUHUH
B 8 cmumyaupasemo Ha cekpeuuama Ha GnRH u peay-
AupaHe Ha penpogykmuBHume cyHkuuu (20).

Vima xunomesa, ye xunepmpodua Ha KNDy HeB-
poHu, c noBuwabaHe Ha cekpeuuama Ha NKB e namo-
2eHemuyeH mexaHu3bm B noaBama Ha 2opewu BbaHu,
a abHopmHomo ¢yHkyuoHupaHe Ha KNDy e npuyuHa
owe 3a (PYHKUUOHAAHA XUNOMaAamuyHa ameHopes,
PCOS, npexxgeBpemeHeH u 3a6aBeH nybepmem.
Young u cemp. ycmarnoBaBam, ye npu nayueHmu c
TAC3 uau TAC3R 2eH-unakmuBupawa mymauus, Aun-

ca Ha NKB cmumyaauyua Ha KNDy HeBpona Bogu go
HUCKa cekpeyusa Ha KuchenmuH u nhocaegBawia Hucka
yecmoma Ha nyacoBeme Ha GnRH, cbomBemHo no-
HuXkeHa cekpeuua Ha LH u FSH. NKB cmumyaupa, a
gUHOPUH UHXUbUpa cekpeuusa Ha kucnenmuH (21).

NKB e 3HauumeAHO No-HUCHK NpuU PYHKUUOHAA-
Ha XunomaAamuyHa ameHopea. XunomasamudHama
ameHopes u pubertas tarda ca cbcmoaHus, cBbp3aHu
C Hucka yecmoma Ha cekpeuus Ha GnRH u nocaeg-
Bawo HamaraBaHne Ha LH npu noumu HopmaaHa FSH
cekpeuus. Bb3zcmanoBaBaHemo Ha cekpeuusama Ha
LH u HopmaausupaHe Ha penpogykmuBHama ¢yHk-
uuA NOMeHUUAAHO Mo>XKe ga bbge nocmuzHamo ype3
AeveHue ¢ NKB azoHucmu. I'pogbakumeAaHOmMO npu-
AoxeHue Ha NKB azoHucmu moxxe ga goBege go ma-
xugpuaakcua u HamareHa GnRH cekpeuusa. NMyacamuB-
HOMO npuAoXKeHue e onuua 3a u3bazBaHe Ha mes3u
cmparuuHu epekmu. George u cbmp. u3caegBam
Bv3gedcmBuemo Ha NK3R aHmazoHucma AZD4901
npu >keHu ¢ PCOS. Ekunbm ycmaroBaBa, ue mou Ha-
maraBa yecmomama Ha nyacoBeme Ha LH u Ha cBod
peg pegyuupa cepymHume HuBa Ha mecmocmepoH,
nogkpenalku Xxunome3ama, 4ye HeBpoKUHUH aHma-
2oHUCMUME MO2am NOMeHYUaAHO ga ce uznoazBam
kamo cpegcmBo 3a AeveHue Ha HeBpoeHgOKpUHHUA
acnekm Ha cbcmosaHua kamo PCOS (22, 23).

B koHmekcma Ha 6bp30 pazBuBawomo ce paz-
pabomBaHe Ha aHaro3u Ha NKB u kucnenmut, moBa e
nomeHuuaiHa mepaneBmuura BemoxkHocm. NKB aHma-
20HUCMUME MO2am ga cMeKkyam meHoNnay3aaHUme 2ope-
wu BbAHU - HabAogaBam ce npoekuuu Ha KNDy HeBpoH
Kbm KAemku, npou3Bexkgawu GnRH, u kbm npeonmuviHu
cmpykmypu, ysacmBawu 6 mepmopeayrauuama (20,24).

laraHunem e HeBponenmug, WUPOKO paznpoc-
mpaHeH 6 ueHmpaaHama u nepudepHama HepBHa
cucmema, kakmo u 6 penpogykmuBHua mpakm (19,
25). MpousBexkga ce 6 xunomaramyca u npegHua
gaA Ha xunodu3zama, kbgemo HezoBuam cuHmes ce
cmumyaupa om ecmpozeHume. [araaHUHbM KOHMPO-
Aupa npeoByaamoprHume nukoBe Ha LH u peayaupa
cmepougHua cuHmes B atduHukoBama mwbkaH Kamo
uHmpaoBapuareH pezyramopeH nenmug. Omgeaa ce
cbBmecmuo ¢ GnRH u moxke ga mogyaupa cekpeuus-
ma my (19). laraHUHBM UMa Mmogyaupaw, edpekm Bobp-
Xy cmepougHume xopmoHu: HamaraBa HuBama Ha LH,
UHCYAUH, 2AI0KO3a, UHCyAuHoBa peucmermuocm (IR)
U mecmoCmepoH U CmumyAaupa cekpeuuasma Ha FSH.
faraHUHBM Npume>kaBa nomeHyuaa, KOUMO MoXe ga
ce uznoa3Ba 6 redyeHuemo Ha PCOS 6 6bgewge (19).

Denukcun (PNX) e HoBoomkpum nenmug, npo-
uzBexxgaH 2raBHo 6 xunomanamyca. OmkpuBa ce
B8 owe peguua mbkaHu - xunoguzama, Cbpuemo,
cmomawHo-ypeBHama auzabuua, naHkpeamuuyHume
ocmpoBu u macmHama mwbkaH. [n vitro uzcaegBaHua
Ha npegHoxunogu3apHU Kaemku ycmaHoBaBam, ye
(PEeHUKCUHBbM MOXe ga up-pe2yaupa cekpeuuama Ha
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xunogu3Hume 2oHagomponuHu, FSH u LH. PNX e
ybegumeaHo uHmpaoBapuareH pakmop. Ypes ycko-
paBaHe Ha npoAubepauuama Ha 2paHyao3HUMeE Kaem-
KU U UHgyUUupaHe cekpeuuama Ha ecmpaguoA, cmu-
myaupa pazBumuemo Ha poAukyaapHUmMe KAemMKU.
KoHueHmpauusma Ha cepymHua PNX e 3HauumeaHo
no-Bucoka npu >xeHu ¢ PCOS, 0mKoAKOMO Npu KOH-
mpoau. ToBa noBuweHue Kopeaupa NOAOXKUMEAHO C
HuBama Ha mecmocmepoH u LH u ompuuameaHo c
ecmpaguoa (18-20).

Cnekcun e Hal-CKOPO OMKpUMUAM YAEH Ha
pamuauama nenmugu galanin/kisspeptin /spexin. To3u
14-aMUHOKUCEAUHEH nenmug ce ekcnpecupa om HeB-
poHu B xunomaaamyca, KOUMO KOOpPguHUpam eHep-
2ulHama xomeocmasa u penpogykuuama. Spexin e
WUPOKO ekcnpecupaH B8 pazaudHu mbkaHu Kamo naH-
Kpeac, yepeH gpob, BucueparHa macmHa mbKaH, wu-
moBugHa u HagbbbpeuHa xAe3a. Kogupa ce om 2eH 6
xpomo3oma 12 u ce cBbpBa c peuenmopu 3a 2araHuH
(GAL) mun 2 (GALR2) u 3 (GALR3) (26 -28).

SPX uzpae poaa B penpogykuyuama upes3 npoms-
Ha XXI oc (26). HuBama Ha Spexin ca 3HauumeaHo
no-Hucku npu nauueHmume ¢ PCOS. Spexin noka3B8a
ompuuameAHa KopeAauus ¢ UHcyauHoBama pe3uc-
meHmHocm, VITM u aHgpozeHume npu >xeHu ¢ PCOS.
Puckem om PCOS ce noBuwaBa ycnopegHo ¢ noHu-
»keHume HuBa Ha SPX. CowecmByBa obpamHa Bpb3-
Ka MeXgy CnekCcuH u uHcyauHoBa pe3ucmenmuocm,
LH, FAI npu >xeHu ¢ PCOS (29).

Mpegnoaaza ce, ve HeBponenmugbm uzpae poaa
8 peayaupaHemo Ha ocma XXI' npu xopa 4pe3 noHu-
»kaBaHe Ha cekpeuuama Ha LH. Ecmpaguoarbm Hama-
AaBa ekcnpecuama Ha cnekcuH (27). KoHueHmpauus-
ma Ha SPX 6608 poaukyrapHama mevyHocm u 2eHHama
MY eKcnpecua ca HamaAaeHu B 2paHyro3Hume Kaemku
(GC) Ha »xeHu cbe 3amabemaBaHe u PCOS, gokamo
npomeuroBama exkcnpecua Ha GALR2/3 e noBuwena.
SPX HamaraBa GC npoaucpepayuama u cmepougoze-
He3ama (26). 76 nogpacmBawu Ha Bb3pacm 12-17 2.,
npuemu 8 ocmpama a3za Ha aHopekcua HepBo3a 6
ncuxuampuyHo omgeAeHue, ca BkatoueHu B npoyuBa-
He - PNX u SPX npu max ca noHuxxeHu. YacmuuyHomo
Bb3cmanoBaBaHe Ha mMe2A0Mo HOpMaAu3Upa KOHUEH-
mpauuume Ha PNX, Ho He u SPX (28).

YcmanoBeHo e, ue uupkyaupawomo HuBo Ha
SPX e HamaaeHO npu Auua cbe 3amabemaBare (30).
HabalogaBa ce ompuuameaHa Kopeaauua mexgy
uupkyaupawume HuBa Ha SPX u Aenmun (29) u ce
npegnoaaza, ye Hucko HuBo Ha SPX e buomapkep 3a
3amabcmaBaHe npu geua u Bv3pacmuu (31). Mpo-
yuBaHe ¢ uupkyaupawume HuBa Ha C-peakmuBeH
npomeuH Cbwo pazkpuBa noro>KumMeAHa Kopeaauus
Ha ,Hucbk SPX ¢ Bucok aenmun” 8 cepyma ¢ no-Bu-
cok hs-CRP uHgekc npu 3amaAbCmeAu IoHOWU, Koemo
npegnoaAaza, ye SPX moxke ga e mapkep 3a puck om
cbpgeuHo-cbgoBu 3aboanBaHun (29).

[Mpu MUuwU MOgeA € uHgyuupaHo 3amabcmaba-
He, AedeHuemo cbc SPX Moyke ga HamaAu MeAecHOmMo
meano (32). SPX utxubupa ycBoaBaHemo Ha macmHu
KuceAauHu B 6arama macmHa mukaH u 6 uepHua gpob
(32). Tesu omkpumusa nokazBam, ue SPX moxxe ga cay-
KU Kamo agunokuH ¢ goyHKkuyua Bbpxy eHepauldHuA
6aAaHC U C NOMEHUUAAHO NPUAOXKEHUE 3a AeUEHUE Ha
3amabcmaBare (3a KOHMPOA Ha ME2A0MO U YepHO-
gpobHa cmeamo3a). Bb6 pyHkuuoHarHU npoyuBaHun
npu pubu ce gemoHcmMpupa, Ye npuembm Ha XpaHa
cmumyaupa ekcnpecuama Ha SPX 6 xunomaaamyca,
goKamo MO03b4HOMO UHXekmupaHe Ha SPX He camo
MO>Ke ga NOMUCHE KOHCYMauuama Ha xpaHa, Ho CbWo
maka npegu3BukBa cekpeuun Ha aHOpeKCU2eHHU (Pak-
mopu C napaaeaeH cnag 8 opekcuzeHHUME Cu2HaAu
(33). B naHkpeamuuHu ocmpoBHu kKaemku SPX e ao-
KaAuzupaH cbBmecmHo ¢ uHcyauH B8 cekpemopHu
Besukyau (34). MNpu nayueHmu cbe 3axapeH guabem
mun 2 cepymHomo HuBo Ha SPX e HamaaeHo (c 44%)
C ompuuameaHa Kopeaauua ¢ yupkyaupawume HuBa
Ha kpbBHa 3axap, xemoz2ro6uH ATC (HbAlc), mpuaau-
uepugu u LDL/xoarecmepon (35). SPX noka3Ba nogo6-
Ha ompuuameaAHa kopeaauua ¢ HuBama Ha UHCYAUH U
2AI0Ka20H (34).

HagbvbpeuHama >kaeza npegcmaBaaBa ocHoBHuU-
am eHgokpuHeH opeaH ¢ Bucoko HUBo Ha ekcnpecus
Ha SPX (35). Bb3 ocHoBa Ha UMYHOXUCMOXUMUYHO
ouBemaBare 6 HagbbOpeuHama >kae3a Ha NAbX (36)
u voBek (35), SPX moxe ga bbge omkpum 2raBHo 6
HagbbOpeuHama kopa ¢ Hucko HuBo Ha ekcnpecus 6
obracmma Ha megyrama. B agpeHokopmukaaHume
kaemku Ha nabxoBe SPX npegu3BukBa cekpeuua Ha
aAgocmepoH U KOpmuKocmepoH ¢ egHoBpemeHHO
uHxubupaHe Ha KAaembuHama npoaudepauus (37).
Excnpecuama Ha SPX 8 Hagb6bbpeuHama Kopa moxxe
ga O6bge up-peayaupaHa upe3 AedyeHue C gekcamema-
30H UAU Ype3 HagbbbpeuHa eHykaeauua. Te3u omkpu-
mua npegnoaazam, 4ye SPX ce npou3Bexxga AoKaaHO
6 HagbbOpeuHama »xAae3a Nog XxopmoHaAHO BauaHue
u Moxke ga uzpae poaa 8 npouzBogcmBomo Ha cme-
pougu u HagbbbpeuHama pezeHepauua. CnekCuH no-
BuwaBa MomuAumema Ha 2acmpoOUHMECMUHAAHUA
mpakm, yyacmBa B8 HoHuuuenuuama, peayrauyuama
npuem Ha xpaHa.

M3BecmHume go momeHma gedcmBua Ha
cnekcuH ca npegcmaBeru Ha Queypa 1 (31). B au-
mepamypama He ce omkpuBam npoyuBaHusa Bbpxy
HuBama Ha cnekcuH npu cbcmosaHua ¢ oBapuaAHa
guUCUHKUUA Kamo (YHKUUOHAAHA XunomaAamudHa
ameHopesn, cuHgpom Ha Cushing, xunepnpoaakmuHe-
mus, Bpogera HagbbbpeuHa xunepnaazua. He e u3s-
cHeHa Bpb3zkama Ha HoBoomkpumua HeBponenmug
c HuBama Ha cepymeH KOPpMU30A U CbCMOAHUA HA
XPOHUYEH cmpec.

MemaboArumHu ¢gpakmopu Kamo UHgeKC Ha me-
AecHa maca (MTM), umam noguepman egpekm Bbpxy
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Q@ueypa 1. M3BecmHume go momeHma cpyHkuuu Ha Spexin (no 31)

acmHu KuceAuHu 6
* lnoemaHemo Ha macmHu KuceauHu 8 macm-
Ha mbkaH u YyepeH gpob
* lkaropulHua BHOC U meAaecHO me2Ao
* TmpaHcnopm u OKUCAEHUE Ha Aunugume
* lHuBa Ha nAa3meH cnekcuH npu obezumem

* OmpuuameaHa KopeAauua mexxgy Cepymet
cnekcuH u HuBama Ha AenmuH, mpuzauuepu-

gu, LDL -xorecmepon

* [logobpaBa 2Al0KO3HUA MOAEPAHC U UHCY-
AuHoBama pe3zucmeHmMHOCM Npu 3axapeH
guabem mun 2

* [oHuykeHu HUBa Ha cNeKCUH Npu 3axapeH gu-
abem mun 2

* OmpuuameAHa KopeAauua mexgy cepymex
CNeKCuH u HuBama Ha UHCYAUH U 2AIOKA20H

’ -u ehekmu

* TcmomaweH KoHmpakmuAumem A&))I;/:_Ialgfualru * Houuuenuusa

. 4 ® PeayAaauun Ha xpaHeHemo
BEER L L cOcpsanu coc | 2Rthmeyseme
* LHuBa Ha cnekcuH npu KoHcmMunauuA ~CNEKCUH Ha genpecus/mpeBoxxkHocm

"4

* TapmepuaAHo HaaszaHe u
lcbpgeuna yecmoma

* leaomepyaHama puampauu u
Tekckpeuuama Ha Hampud

* TceHzumuBHocm Ha KapomMugHOMO

meaue kbm O,/CO,

penpogykuuama. M3B8ecmHo e, ye aenmuHbmM, XOp-
MOH, cuHme3upaH 8 macmHa mbkaH, Baune Bbpxy me-
maboAu3ma, npuema Ha xpaHa u Bb3npouszBogcmBo-
mo. Okoao 40% om kucnenmuHoBume HeBpoHu npu
MUWKU npumeykaBam aenmuHoBu peuenmopu, kamo
moBa npegnoaaea, ye kucnenmuHoBume HeBpoHu ca
meguamop Ha memaboaumHua koHmpoa Ha XXI oc u
ny6epmema. AenmuHbm ydacmBa 8 uHuyuupaHemo
Ha nybepmema u nomucka penpogykmuBHama cuc-
mema, B8 cayyad ve 3anacume om eHepaua ca mBupge
HucKu, 3a ga ce cnpaBam c uzuckBaHuama. BpogeHa-
ma Aunca Ha AenmuH, HabatogaBaxa npu ob/ob muw-
KU, Cé acouuupa CbC CU2HUPUKAHMHA Cynpecusa Ha
HuBama Ha KissT-mPHK 8 ARC u npegnoaaza npuyuH-
Ho-cAegcmBeHa Bpb3ka Mexxgy Auncama Ha AenmuH u
nomucHamume HuBa Ha Kiss1- MPHK (38). Te3u gaHHu
cBugemeacmBam 3a HeBpo-eHgOKPUHEH AeNMUH-KUC-
nenmuH-GnRH nsm, kbgemo gocmambuHume HuBa

h

* Tcekpeuua Ha CMeEPOUgHU XOPMOHU
om HagbbbOpeuHume >Ae3u U NPOAU-
hepauun Ha kaemkume B agpeHaaHua
KopmeKc

¢ lcekpeuua Ha LH om xunodguzama

OKPUHHume KAe3Uu

Ha AenmuH, geacmBawu upes3 KissT HeBpoHu, ocuay-
paBam npaBuata mamypauua u gyHkuua Ha GnRH
HeBpoHume u cbomBemHo Ha Xunomaaamo-xunogu-
30-2oHagHama oc. HuBama Ha aenmuH Bapupam no
Bpeme Ha MEHCMPYAAHUA UUKbA Kamo pa3zko ce noBu-
waBam no Bpeme Ha AymeaaHama ¢pa3za (39).

INpu 3amAabcmaBaHe e Haauue uHcyAuHoBa pe-
3jucmenmrocm, koamo HapywaBa uHcyauHoBomo
geticmBue. MNMyacamuBrama LH cexkpeuua e nomu-
cHama npu CbCMOAHUA Ha UHCYAuHOB gecbuyum
(enagyBare u 3axapeH guabem), a ueHMpPaAHOMO
NPUAOXKEHUE Ha UHCYAUH moxke ga Bv3zcmaroBu LH
HegocmambyHOCMmMa Npu Me3u cbemoaHua (39).

Ipeaun ce ocBoboxkgaBa om 2acmpouHmecmu-
HaAHUA MPaKm U uma UHXUBUMOpEeH egrekm CnPAaMo
ueHmpaaHume (xunomaaamuydru) HuBa u GnRH-uHgy-
uupaHama 2oHagomponuHoBa cekpeuuq. AHaau3u Ha
2peauH-MPHK nokazBam ekcnpecun Ha 2eHa 3a 2peAuH
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8 mecmucu u 8 aluHuuu. [peauHbm cu2HUUKaHMHO
uHxubupa, no go3o-3aBucum HauuH, ecmpaguoroBa-
ma u npozecmepoHoBama cekpeuus om 2paHyAo-
30-AymearHume kaemku. CaegoBameaHo moxe ga ce
3aKAlO4UU, Ye nogobeH ehekm mMoxKe ga gonpuHece 3a
nomuckaHemo Ha penpogykmuBrama oc no Bpeme
Ha AUWEHUE OM XpaHa, Ko2amo O2paHuveHume pe-
cypcu ca paznpegeAaHu 3a ocbwecmBabBaHe Ha 2Aa6-
HUMe huzuoAo02uUYHU npouecu (39).

HeBponenmug Y (NPY) ce excnpecupa 8 yoBew-
Kua Mo3bk kamo 6 Had-8ucoku KoHugHMpauuu ce
Hamupa 6 ARC. lNo-zoaamama vacm om NPY HeBpo-
Hume koekcnpecupam Bmopu opekcuzeHeH HeBpo-
mogyaamop, aeymu-cBvup3ad nenmug (AgRP). AkmuB-
Hocmma Ha NPY-AgRP HeBpoHume ce cmumyaupa
om 2aagyBaHe u ce uHXUOGUPA OM AENMUH U UHCYAUH.
NPY ce cekpemupa om xunomaAamyca U cmumyaupa
anemuma, npegu3BukBalku xunepdazus, yBeauvurue
Ha MacmHumMe gena, HaMmaAeHue Ha mepmozeHe3ama
u nomuckaHe Ha cumnamukyBama akmuBxocm. Llen-
mpaAHomo npuao>keHue Ha NPY cmumyaupa GnRH-u
LH-cekpeuuama npu oBapuekmomuzupaHu >xuBom-
HU. XpoHUYHOMO My npuaoxkeHue 3a6aBa noroBomo
cb3paBaHe u Bogu go HapyweHua 8 meHcmpyaaHua
UukbA. [Npegnonaca ce, ye cekpeuyuama Ha NPY ce
noBuwaBa om cuzHaAu 3a ompuuameAeH eHepaueH
6araHC (Hanp. HUCKU UupKyAupawu HuBa Ha 2AtKo-
33, MaCMHU KUCEAUHU, AENMUH U UHCYAUH), KamoO Nno
MO3U HAa4YUH Cce cmumyAupa xpaHeHemo. oBuweHu-
me my HuBa 6 npeonmuunama 3oHa obave nomuc-
kam ocBob6o>kgaBaremo Ha HPX. B mo3u cayuad NPY
uma npegumto HezamuBeH edprekm Bbpxy penpogyk-
muBHama cytkuua (39).

Pe2yaauus Ha XunomaAamo-xunoguso-
HagbbbpeuHa (XXH) oc

AHamomuyHUMe CMpYKmMypu, KOUumo meguu-
pam omeoBopa npu cmpec ce obeguHaBam nog
obwua mepmuH Xunomaaamo-xunogu3o-Hagowvobpeu-
Ha oc (XXH) (40). XunocguzuomponHume HeBpoHu,
AokaausupaHu 68 PVN, cuHme3upam u cekpemupam
kopmukomponuH-ocBoboxxgaBaw; cpakmop (CRF), oc-
HoBHuam pezyramop Ha XXH oc (40-42). B omzoBop
Ha cmpec, CRF ce ocBob6oxgaBa 8 xunoduzapHume
nopmaaHu cbgoBe, Koumo gocmueam go NnpegHua
gaA Ha xunoguzama. CBbp3Bane Ha CRF kbm HeeoBua
peuenmop Bbpxy XxunoguiapHume KOpMUKOMpPopu
uHgyuupa ocBoboxxgaBaHemo Ha agpeHOKOPMUKO-
mponeH xopmoH (ACTH) 8 cucmemHomo kpbBoobpa-
weHue. Peuenmopbm 3a CRF- CRFR1, ce ekcnpecupa
8 npegHua gaA Ha xunodpu3ama, oboHameAHama Ay-
koBuua, Mo3byHamMa Kopa, Xunokamna u MaAKua Mmo-
3bk. B nepugpepHume mwukaHu CRFR1T ce Hamupa 6
HagbbbpeuHama >kAe3a, mecmucume u alvHUUUME
(43,44). CBbp3Bare Ha CRF kbm peuenmop mun 1

Bogu go cmumyaupaHe Ha ageHuAamuukAazama u
nocaegBawo akmuBupaHe Ha CAMP- kackaga, cmumy-
Aupawa ocBoboxxgaBanemo Ha ACTH om kopmuko-
mpocdume Ha xunodgu3ama (45,46).

BazonpecuHbm (AVP) e HoHanenmug, koUmo e
cuAHo ekcnpecupaH 8 PVN, cynpaonmuyHume (SON)
U cynpaxuazmamuyHu Aagpa Ha Xunomanamyca (47-
49). MazHoueayrapHume HeBpoHu Ha PVN u SON ce
npoekmupam Kbm 3agHama xunodguia u ocBoboxxga-
Bam AVP gupekmHo 8 cucmemto kpbBoobpaweHue
C UeA pesyAupaHe Ha OocCMOMuUYHamMa Xomeocmasa
(48-50). To3u nenmug nomeHuupa ecgpekmu Ha CRF
Bbpxy ocBoboxgaBaHemo Ha ACTH om npegHama
xunocpuza (51,52). CunepauuHume egpekmu Ha AVP
Bvpxy ocBoborkgaBaHemo Ha ACTH ca meguupaHu
upe3 BazonpecuH V1b peuenmop Bbpxy xunodus-
Hume kopmukompodu (53). CBbp3zBaHe Ha AVP kbm
V1b peuenmopa akmuBupa ¢ocpoaunaza C upes
cBbp3zBane kom Gg npomeunHu. AkmuBupaHemo Ha
gocgpoaunaza C cmumyaupa npomeuH kuHaza C, koe-
mo Bogu go nomeHuupaHe ocBobokgaBaHemo Ha
ACTH (54). Hakoako uzcaegoBameau cbobwaBam, ve
ekcnpecuama Ha AVP 8 napBoueayrapHume HeBpoHu
Ha PVN u V1b peuenmopHama nabmuocm 6 xunodu-
3HUMe Kopmukomponu ce yBeauuaBa 3HauumesHo 6
omzoBop Ha xpoHuueH cmpec (55-59).

ACTH e 39-amuHOKUCEAUHEH nenmugeH XOPMOH,
NOAYYEH oM 20AaMa hpekypcopHa moaekyaa, POMC-
NPOXOpPMOH, Kolimo ce npepabomBa 6 peguua Guoak-
muBHu nenmugu, BkalouumeaHo ACTH, p-eHgopguH,
B-AunomponeH XOPMOH U MmeAaHoKopmuH (60-62).
CRH cmumyaupa nyacamuBrama cekpeuua Ha ACTH,
C NUK npegu cbbyxxgaHe u cnag ¢ HanpegBaHemo Ha
geHa. PazauuHu BugoBe cmpec cmumyaupam ACTH,
4Yecmo NPOMeHAUKU HOopMaAHama pummuyHocm. Ao-
Ka3aHo e, Ye pu3uyecku, eMoUyUOoHaAeH U XumuyecKu
cmpec kamo 60aka, mpaBma, xunokcua, ocmpa Xu-
NO2AUKEMUS, U3Aa2aHe Ha Cmyg, Xupypaua, genpecus,
npuAo>keHue Ha uHmepaAeBkuH-1 u BazonpecuH cmu-
myaupam cekpeuuama Ha ACTH u kopmu3oa.

ACTH ce cBbp3Ba ¢ mearaHokopmuH mun 2 pe-
uenmop (MC2-R) 8 napeHxumHUmMe KAeMKU Ha agpe-
HoKopmukaaHama zona fasciculata. AkmuBupaHe
Ha MC2-R uHgyuupa cmumyaupaHe Ha CAMP nbma
U UHgYKUuUA Ha cmepougozeHe3ama, cbomBemHo
cekpeuua Ha 2AIKOPMUKOUgU, MUHEPAAOKOPMUKOU-
gu u aHgpozeHHU cmepougu (63,64). ACTH nomet-
uupa npeBpbwaHemo Ha xorecmepoaa 6 85 npee-
HeHoAOH B HayaAHuA eman Ha cmepougozeHe3ama
(62,65). ACTH cmumyaupa cuHmesa u cekpeuuama
Ha 2Atokokopmukougu om zona fasciculata Ha Hag6b-
bpeuHama kopa. lrtokokopmukougume, ¢ ocHoBeH
npegcmaBumeA KOpmMu30A, ca NOGKAAC CMepPoUgHU
XOPMOHU, KOUMO pe2yAupam peguua memaboAumHu,
cbpgeuHo-cbgoBu, umyHHu u noBegeHuecku npouecu
(66,67). Buoao2uUYHUME ehekmMu Ha 2AOKOKOPMUKOU-
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gume obukHoBeHo ca c aganmuBHU UeAU, HO NpuU Heagek-
BamHo uAu npekomepHo akmuBupaHe Ha XXH oc e Bb3-
MO>KHO pa3zBumuemo Ha NaMOAO2UYHU CbcmoaHuA (68).
(Du3uonoczuyHUME edekmu Ha 2AlKOKOpMu-
Kougume ce meguupam om 94 kD uumo3oaeH npo-
meuH, 2atokokopmukougHua peuenmop (GR). GR e
WUpoKo paznpocmpaHeH 8 mo3bka u nepudgepHu-
me mbkaHu. B HeakmuBHo cbcmoaHue GR e yacm
om myamunpomeuHoB KOMNnAekc, cbcmoaw, ce om
HAKOAKO Pa3AUUYHU MOAEKYAU NPOMEUHU Ha MONAU-
HeH wok (HSP), koumo npembpnaBam noBmapawu
ce UUKAU Ha gucouuauusa u ATP-3aBucuma pe-acouu-
auua (69-71). CBobpzBare Ha AuzaHga npegu3BuxBa
KoHpopmauuoHHa npomaHa 68 GR, koemo Bogu go
gucouuauuama Ha peuenmopa om HSP komnaekca
u mpaHcaokauua B8 agpomo. Caeg mpaHcaokauua
GR xomogumepsbm ce cBbp3Ba cve cneuugpuuru AHK
MomuBu HapeueHU eAemeHMU Ha 2AOKOKOPMUKOUgeH
omezoBop (GREs) 8 npomomopHa obaacm Ha 2AOKO-
Kopmukoug-1uyBcmBumeaHu 2eHU U pea2yaupa ekcnpe-
cusma upe3 B3aumogelcmBue ¢ MpaHCKPUNUUOHHU
cpakmopu (72,73). XunogpuzuomponHume HeBpoHU Ha
PVN ekcnpecupam GABA-A peuenmopHu cybeguHuuu
U XUNOMAaAaMU4YHOMO UHXKeKMupaHe Ha azoHUCmume
Ha GABA-A peuenmopa uHxubupam 2AI0KOKOpMUKOUg-
Hama cekpeuua caeg u3zAazaHe Ha cmpecopu (74). Te3u
npoyuBaHua npegnoaazam, ue GABA uzpae Ba>kHa poas
6 uHmezpupaHemo Ha XunomaamuyHua cmpec. ApKy-
amHume HeBponenmugu umam 3HaYuMeAHU edpekmu
Bbpxy akmuBHocmma Ha XXH ocma. LlenmpaanHomo
UHXKeKmupaHe Ha opekcueeHHua ¢akmop HeBponen-
mug (NPY) Bogu go akmuBupaHemo Ha ocma (75,76).
Kakmo AVP, maka u aHeauomeH3uH Il nomeHuupam
CRH-meguupaHama cekpeuua Ha ACTH. Okcumouu-
Hbm uHxubupa CRH-meguupaHama cekpeuusa Ha ACTH,
a onuougume nomuckam ocBobokgaBaHemo Ha CRH.
Cekpeuuama Ha KOpPMU30A ce pe2yaupa om
ACTH u naazmeHume HuBa Ha KOPMU30A ca ycnopeg-
HU Ha me3u Ha ACTH. CvrwecmByBam mpu mexaHuz-
Ma Ha HeBpoeHgokpuHeH KoHmMpoA: (1) enuzoguuHa
cekpeuua u uupkageH pumvm Ha ACTH, (2) peakuus
npu cmpec Ha ocma XXH (3) uHxubupaxe upe3 obpa-
mHa Bpb3ka om Kopmu3oa Ha cekpeuusma Ha ACTH
(77). Cexkpeuuama Ha KOpmMuU30A e Hucka B kbcHume
BeuepHu yacoBe u npogbaxkaBa ga HamaaaBa npe3
nbpBume HAKOAKO Yaca om CbHA, KO2amo NAa3MeHU-
me HuBa mozam ga 6bgam noumu HeomkpuBaemu.
[pe3 mpemua u nemua Yac om cbHa ce HabalogaBa
noBuwaBaHe Ha cekpeuusma, HO ocHoBHume enu-
30gu 3anouBam npe3 wecmua go ocmua yac, a caeg
moBa 3anouBam ga HamaraBam ¢ HacmbnBaHemo Ha
cbby>kgaHemo (77). Bwvnpeku ve mo3u obw, mogea
e nocaegoBameneH, cbwecmByBa 3HauumeaHa uH-
mpa- u uimepuHguBugyasHa BapuabuaHocm u uupka-
gHUAMPUMBM MO>Ke ga Obge HapyweH npu npomeHu 6
MOQgeAa Ha CbHA, U3Aa2aHemo Ha cBemAuHa-MbMHUHA U

Bpememo Ha xpaHeHe. Pumbmbm ce npomera om: (1)
chuzuuecku cmpec- cepuo3Ho 3aboanBaHe, onepauus,
mpaBma uau 2aag; (2) ncuxoaozudecku cmpec, Bkato-
yumeAaHo mpeBoyKkHoCm, eHgo2eHHa genpecua U ma-
HuakaAHo-genpecuBHama ncuxo3a; (3) HapyweHua Ha
ueHmpaaHama HepBHa cucmema u xunoduzama; (4)
cuHgpom Ha Kywune; (5) yuepHogpobHo 3a6oraBate u
gpyau cbCmoAaHua, KOUMO 3acazam memaboau3zma Ha
KOpMu30Aa; (6) xpoHuyHa 6bOpeyHa HegocmMamwbu-
Hocm; u (7) aAkoxoAu3zbm. LlunpoxenmaguH unxubupa
uupkagHua pumbvm, BepoamHo upes3 cBoume aHmuce-
pomoHuHepauyHu edpekmu (77).

OcHoBeH peayramop Ha cekpeuusma Ha ACTH
U KOpMU30A e ompuyameaHa obpamHa Bpv3ka. Bov3-
HukBa kakmo Ha HuBo xunodpu3a, maka u Ha HuBo
xunomanamyc u BkarouBa gBa pazauvuHu mexaHu3zma
- 6bp30 u 3abaBeHo uHxubupare. bvpzama obpamHa
Bpb3ka 3aBucu om ckopocmma Ha nokauBaHe Ha
2AIOKOKOpMUKOUgUMeE, HO He U Om npuAo>KeHama
go3a. Ta3u pa3za e 6bp3a (6 pamkume Ha muHymu) u
npexogHa (c npogbakumeaHocm <10 muHymu), Koe-
MO nNpegnoAaza meguauua om HeUUMO30AEH 2AIOKO-
KOpmukougeH peuenmopeH mexaHu3bm. 3ababBeHo-
mo uHxubupaHe 3aBucu kakmo om Bpememo, maka
u om go3zama. [Npu NPOgbLAXKUMEAHO NpuAazaHe Ha
2Atokokopmukougu, HuBama Ha ACTH npogbaxa-
Bam ga HamaraBam u cmaBam HenoggaBawu ce Ha
cmumyaauug, koemo Bogu go nomuckaHe Ha ocBo-
6o>xgaBanemo Ha CRH u ACTH u ampocpua Ha zona
fasciculata u reticularis. MomucHamama XXH oc He
ycnaBa ga peazupa Ha cmpec u cmumyarauun. 3abaBe-
Hama obpamHa Bpb3ka gedcmBa upe3 Kaacuveckua
2AIOKOKOPMUKOUgEH peuenmopeH mexaHuzbvm (77).

MpouzBogcmBomo Ha HagbvbbpeyHu aHgpozeHu
npu Bv3pacmHu cbwo ce peayaupa om ACTH; kak-
mo DHEA, maka u aHgpocmeHguoHbm noka3Bam
uupkagHa nepuoguuHocm, napareaHo ¢ ACTH u kop-
mu3oaa. [MrazmeHume koHueHmpauuu Ha DHEA u
aHgpocmeHguoH HapacmBam 6bp30 C NpuAazaHe Ha
ACTH u ce nomuckam om npuAa2aHe Ha 2AIOKOKOP-
mukougu. DHEA cyapamovm (DHEA-S), nopagu 6a6-
Hua cu memaboaumeH KAUpbHC, He npoaBaBa uupka-
geH pumbm. CouwecmByBanemo Ha omgeaeH XOPMOH
Ha npegHuUA gaA Ha xunodu3zama, KoUmo pe2yaupa
HagbbbpeuHama aHgpozeHHa cekpeuun, omgabHa ce
npegnoaaza, Ho Bce owe He e gokazaHo. Hagbb6-
peyHume aHgpoz2eHu npegcmabBaaBam BaxkHa yacm
(>50%) om aHgpoz2eHUme npu XeHu npegu meHona-
y3a. DHEA e BaxxeH npekypcop 8 buocuHmeszama Ha
noaoBume cmepougHu xopmoHu u npegcmabanBa pe-
3epB 3a Bv3zcmaroBaBare Ha DHEA. C HanpegBane
Ha Bb3pacmma ce HabalogaBa HamareHue Ha DHEA.
INpu Hakou 3aboaaBaHua u aHopekcua HepBo3a Kop-
mu3oabm ce noBuwaba, Ho cmoiHocmume Ha DHEA
ce noHuykaBam (77).

92

EngokpuHonozus Tom XXIX N22/2024



Bpb3ka meXkgy xunomanaamo-xunoguso-
HagbbbpeyHa u xunomanamo-xunoguso
20HagHa oc kamo basa 3a pasBumuemo Ha
oByaamopHu gucdpyrkuyuu

AOKa3aHo e, Ye 2AlDKOKOpMUKoUgume, KOUMo ca
KpadHume npogykmu Ha ocma XXH, uxxubupam oc-
BoboxgaBanemo Ha GnRH 68 nopmaaHama cucmema
(78). B uzcaegBane 6 CALL Gollenberg u comp. (79)
cbobwabam, ye no-2oaam Gpol cmpecoBu cbbumusa
ca cBbp3aHu CbC 3HAYUMEAHO NO-HUCHK Gpol cnep-
mamo3ougu u nogBuxkHocm om cnepmozpamama.
HamaaneHama cekcyaaHa hyHKuUA 4ecmo npugpyska-
Ba noBuweHu HuBa Ha 2AtOKOKOpMuUKoOugume (Hanp.
cuHgpom Ha Cushing). INpu mbXkeme cmpecbm Hama-
aaBa cekpeuuama Ha GnRH, koemo Bogu go pegykuun
6 koHueHmMpauuama Ha mecmocmepoH. [pu >xeHume
cmpecbm mMoXe ga HamaAu KoHueHmpauuume Ha LH,
koemo Bogu go HapyweHua 8 oByrauuama (79).

CRH ce cuHmesupa om HeBpoHu, CbCcegHU Ha
GnRH kaemku 6 xunomasamyca (80). INpu epuzadu
U Npumamu e goka3aHo, Ye uHmpauepebpoBeHmpu-
KyAaapHume uHxekuuu Ha CRH (ICV) unxubupam
cekpeuuama Ha GnRH. CRH-anmazoHucmume npe-
gomBpamaBam uHxubBUMOpPHUA edpekm Ha cmpeca
Bbpxy HuBama Ha LH (81). ACTH moxe ga pegyuupa
buocuHme3zama Ha ecmpaguoa 6 atuHukoBume po-
AUKUAU Ha pubu (82).

[MpoBb3nasumeaHume UUMOKUHU Ca MOWHU aK-
muBamopu Ha XXH oc, ocobeHo npu cmpecoBu yc-
AoBua. Te moeam CbWO Maka ga cmumyaupam npo-
uzBogcmBomo Ha XxunomaramudHu HeBponenmugu
(m.e. CRH, AVP) npako u uHgupeKkmHo ype3 mexHu-
me ecpekmu Bbpxy moHoamuHep2uyHomMo npegaBaHe
(83). Mpu 0Bue ocmpuam cmpec nomucka GnRH u
ocBoboxkgaBaHe Ha 2oHagomponuHu (84,85). Tesu
epekmu ce meguupam 4dpe3 nomuckaHe Ha GnRH u
cunmes Ha GnRH peuenmop (GnRHR), HapywaBaHe Ha
ocBoborkgaBaremo Ha LH om xunodguzama u nogobpe-
Ha pyHKUUA HA 20HAgOMPONUH-UHXUOUMOPHUA XOPMOH
(GnlH; Rfrp3- RFamide-related peptide-3) HeBpoHu (86-
89). MHxubupare Ha LH-nuka cbwo e gokymeHmupaHo
NpU MUWKU cAeg hcuxocouuareH cmpec (90).

bazaarHama cekpeuusa Ha LH e uHxubupaHa, go-
kamo ma3u Ha FSH e noBuweHa npu >xeHcku NAbXO-
Be caeg AeueHue C 2AtOKOKOpmukougu in vitro (91).
Apyau npoyuBaHua noguepmaBam ompuuameaHomo
Bb3getdcmBue Ha Bucokomo cbomHoweHue FSH:LH
(92). Mpu npacema, U3AOXKEHU Ha XPOHUYEH MONAU-
HeH cmpec, ce gemoHCMpupa npomeHeHa oBapuasHa
eKcnpecusa Ha 2eHuUmMe, KOUMO Kogupam cmepougo-
2eHHUmMe eH3umu u noBuweHomo cuzHaAu3upaHe
ype3 UHCYAUH-MeguupaHua ¢pocPouHo3umug 3-KuHa-
3eH (PI3K) nbm (93). CbcmosaHus, cBbp3aHu ¢ noBu-
weHo uHcyauHoB0o cueHaauzupaHe (Kamo 3amAabcma-
BaHe u PCOS) cbwpo ca cBbp3aHu ¢ penpogykmuBHa

gucpyHkuua (94). TonAUHHUAM CMpPeC NPOMEHA CbC-
maBa Ha (poAukyaapHama meyHocm u cbomBemHo
Mukpocpegama Ha oouumume (95,96). MoaukyrapHa-
ma meyHoCm oM (POAUKYAU, YUUMO OOUUMU He ca
BuAu onaogeHu ca umaau HuBa Ha KOpMU30A 3Hauu-
meAHO no-Bucoku om me3u Npu ycnewHo onAogeHu
oBouumu (97).

B obobweHue, cmpecbm yBpexkga penpogyk-
muBHumMe cnocobHOCMU NO HAKOAKO MexaHu3ma,
npegcmaBeru Ha Queypa 2.

HamaareHa npoaAudpepauua Ha eHgomempuaAHu
KAEMKU, ekcnpecua Ha BackyaapeH eHgomeAaeH pac-
me>KeH (Pakmop U NABMHOCM Ha MUKpoCbgoBeme ca
OMKPUMU NPU >KEHCKU MUWKU, U3AOXKEHU Ha cmpec. B
mamkama gekcamemazoHbm OAOKUpa ecmpozeH-me-
guupaHa UHQYKUUA Ha UHCYAUHONOGOOeH pacmexxeH
cpakmop- (IGF-1), katouoB pacmexker gpakmop, cmumy-
AUpaw, NpoAudpepayua Ha enumeaHu kaemku (98-100).

Mpe3 ueaua Bmopu u mpemu mpumecmbp Ha
bpemeHHocmma 4yoBewkume NnAaueHmMapHuU CuHUU-
muompoobracmu cekpemupam 3Ha4UMeAHU KOAU-
yecmBa CRH, kamo nukoBume HuBa ce nocmuzam
npu paxgaHemo (101). Kamo pe3yamam, bpemeHHu-
me >KeHu umam koHueHmpauuu Ha CRH, koumo ca
1000 go 10 000 nbmu no-Bucoku om me3u Ha Hebpe-
meHHU (102). Bbnpeku ue no-2oaamama yacm om CRH
ce cBbp3Ba om CRH-cBbp3Baw, npomeun (CRH-BP)
6 HeakmuBHa popma, nokauBarHemo Ha CRH npe3
mpemua MpuUMecmbp He € Npugpy>keH om Koopgu-
HupaHo noBuwaBaHe Ha HuBama Ha CRH-BP, koemo
Bogu go no-Bucoku kKoHueHmpauuu Ha akmuBex CRH
8 yupkyaauuama (103).

CRH peuenmopu ca ugeHmuduuupaHu 8 yoBew-
Ku muomempuym (104). NMogmunbvm R1 meguupa cue-
HaAHU NbMuUWa, KOUmo uHxubupam cocgopuaupa-
HEMOo Ha KOHMPaKMUAHU NPOMEUHU, Kamo NO Mo3u
HauuH HacbpyaBa peaakcauusma Ha 2ragkama myc-
kyaamypa (105). Exkcnpecuama Ha CRH-R1 e Hucka 6
20pHUA CE2MEHM Ha Mamkama, KoUmo e CUAHO KOH-
mpakmuaeH no Bpeme Ha paxkgaHe (106). Ekcnpecu-
ama Ha CRH-R2 e no-2zonama B 20pHUA ceameHmM Ha
mamkama no Bpeme Ha paxgare (107).

CaronyeHama a-amuraza (sAA) ce cekpemupa 6
omeoBop Ha cmpec-akmuBupaHe u e ugeHmuduuu-
paHa kamo HoB Guomapkep Ha PuU3UOAO2UYHUME U
ncuxocouuaAHume peakuua Ha cmpec (108). Ycma-
HoBeHo e, ye >xeHume ¢ noBuweHu HuBa Ha a-amu-
Aazama noka3zBam 3HayumeAHo HamaaaBaHe Ha nAo-
goBumocmma (109). Cmpecbm npu malkama UuAu
npeHamaaAHa ekcnho3uuua Ha Bucoku go3u 2AloKO-
Kopmukougu HamaraBa meaaomo npu paxgane. [lo-
momcmBomo e u3zAoxkeHo Ha noBuweH puck om Kap-
guo-memaboAumHu HapyweHua, cmyweHua 8 XXH oc
u acpekmuBHu pazcmpoucmBa (110). NocaegHume
npoyuBarua nokazBam, ve edpekmume om aHmeHa-
maAHama ekcno3uyua Ha 2AlOKOKOpMUKoUugu moz2am
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AkmuBupaHemo Ha XXH ocma om pazauuHu cmpecoBu hakmopu npomera akmuBHocmma
Ha XXI ocma. (HPA: xunomanramo-xunogu3Ha-HagbvbpeuHa oc, FSH: gpoaukyrocmumyaupauy,
xopmoH, LH: aymeunusupaw, xopmoH, GnRH: 2oHagomponuHr-ocBo6oxxgaBaw, xopmor, GnlH:
20HagomponuH-uHxubumopeH xopmoH (Rfrp3)) (no 98).

% HamareHo cbomHoweHue FSH/LH)

% HamaaeHo kauecmBo Ha oouumume)

% HxubupaHe Ha enumeAHama KAemMbyHa
npoAugepauus/anonmo3sa)

% [MpomeHeH cbcmab Ha hoAukyaapHama
meyHocm

< HamaneH 6pol mecma 3a umnaaHmauusa
< VHxubupaHe Ha npoAudepavuama Ha
cmpomaAHUMe KAemKuU

% [MpomeHeHa 2eHHa ekcnpecua 68 mamkama

EkoAo2UYHU  Epoyuonannu
cmpecopu cmpecopu
Cmpecopu om Du3uuecku
OKOAHama cmpecopu
cpega

AkmuBauua Ha XXH oc
(omzoBop Ha cmpec

% [Mo-Hucku HuBa Ha GnRH

% HamaneHo ocBo6o>kgaBaHe Ha
20HagoOMpoONUHU)

% MoBuweHa yHkuua Ha GnlH HeBpoHu
% [Mo-Bucoka umyHHa akmuBauusa

ga npogbakam B nokoreHuama c¢ no-Bucok npoueHm

Ha KOpoHapHa apmepuaAHa 6oAaecm u 3axapeH gua-

6em mun 2 (111) (Que. 3).

3akaloyeHue

CBpbxakmuBauuama Ha Xunomaaamo-Xunogu-
30-HagbbOpeuHokopoBama oc npu cmpec ce ouep-
maBa kamo eguH om ocHoBHUMe namoz2eHemuyHU
mexaHumu, Bogewu go oBapuaaHa gucgpyHkuua. 13-
AUWBKBM Oom  2Al0KOKOpmukougu BeposmHo npeg-
cmaBanBa cueHareH nbm, KOUMO arapmupa 3a Hebaa-
2onpuamHume ycaoBua Ha okoAHama cpega, Koumo
buxa npegu3Bukaau HexkeraHu npomeHu 6 pacmeska Ha
nAoga u mpadHo 3acazaHe Ha (PyHKUUAMA Ha peguua

mbKaHu U opeaHu. lNo-3agbaboueHo u3yyaBaHe Ha
pezyramopume, BkaloyeHu B mogyaauusma Ha pe-
npogykmuBHume dyHkuuu 6 omzoBop Ha cmpec e ¢
nomeHuyuaa ga pazkpue HoBu namozeHemuuHU mexa-
HU3Mu U Bb3MOXXHOCMU 3a AedeHue Ha oBapuasHume
guCyHKUUU U uHgepmuaumem npu >keHume. CBo-
eBpemerHHomo omkpuBaHe u GaazonpuamuHo noBau-
aBaHe Ha npudyuHUMe 3a PYHKUUOHAAHU HapyweHun
Ha XXH u XXI' ocu ce ouakBa ga HamaAau Heobxogu-
MOCMMa Om npuAazaHe Ha MexXHUKU 3a acucmupaHa

penpogykuus.
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Bucoku HuBa Ha 2AI0KOKOpMUKOUQU, NOAYYEHU in utero, nopagu cmpec uau ek3ozeHeH BHoc
umam nomeHuuaA ga npuduHam HebAazonpuamHu egpekmu y naoga (no 98).

Cmpec y matikama,
EKSOZEHeH 6Hoc Ha SAIOKOKOpmMuKougu

D®emyc

Epekmu Bvpxy
puzuuyeckomo pazBumue

* Hucko mezao npu paxgate

* HamaneHu pa3zmepu

* 3abaBeHo cb3paBare
*[NoBuweH puck omonpegea-
HU 3a60Aa8aHug, Hanp.
3axapeH guabem

CwbpgeyuHu epekmu

* [MoBuweH omzoBop Ha
apmepuarHOMo HaanzaHe B
omezoBop Ha cmpec

* [MoBuweH puck om Kopo-
HapHa apmepuaAHa borecm

Ecpekmu Bbpxy
pa3zBbumuemo

* HapyweHa ex3ekymuBHa
(pyHKUUA)

* HamanreHo ocBoboxxkgaBaHe
Ha GnRH

* HamanreHo ocBoboxxkgaBaHe
Ha 20HagOMPONUHU

* [oBuweHa umyHHa akmu-
Bauua

* MI3pazerHa mpeBoxkHocm
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Pesiome

VHxubumopume Ha UMyHHUME KOHMPOAHU MOY-
Ku, m.Hap. immune checkpoint inhibitors (ICls) 8ce no-
Beue ca B ocHoBama Ha AeveHuemo Ha MHOXecmBo
3aokayecmBeHu 3aboanBaHua u ce npeBbpHaxa B
mepaneBmuueH cmaHgapm 3a peguua 3Aokadecm-
BeHu 3aboanaBaHua nopagu maxHama egukacHocm,
6a3zupaHa Ha npomuBomymopeH umyHeH omeaoBop u
nocaegBawo Bb3getcmBue Bbpxy obwama npexu-
Baemocm.

Bbunpexku moBa, nopagu Bpbv3ikama um ¢ aBmo-
umyHumema, ICls Bogam go pasAuudHU CmpaHuYHU
etpekmu, kKoumo BkatouBam mHoxkecmBo opeaHu,
BkAlOUUMEAHO U eHgoKpuHHama cucmema. Xunomu-
peougu3bm, Xunepmupeougu3ibm, Xunoguium, nbp-
BuuHa HagbbOpeuHa HegocmambuHocm u aBmoumy-
HeH 3axapeH guabem ca Hal-yecmo cbobwaBaHume
eHgokpuHonamuu. HaBpemeHHama guazHocmuka u
ynpaBaeHue Ha eHgOKpUHHUME CMpaHUYHU edekmu
om moBa AeuyeHue moxke ga Hamaau 3aboreBaemocm-
ma u cMbpMHOCMMa Npu 3acezHamume navueHmu.

KarouoBu gymu:

Abstract

Immune checkpoint inhibitors (ICls) are in-
creasingly the mainstay of treatment for multiple
malignancies and have become the therapeutic
standard for a number of malignancies due to their
efficacy based on antitumor immune response
and subsequent impact on overall survival.

However, due to their association with au-
toimmunity, ICls lead to various side effects that
involve multiple organs, including the endocrine
system. Hypothyroidism, hyperthyroidism, hy-
pophysitis, primary adrenal insufficiency, and au-
toimmune diabetes mellitus are the most frequent-
ly reported endocrinopathies. Early diagnosis and
management of the endocrine side effects of this
treatment can reduce morbidity and mortality in
affected patients.

Key words:

UMYHHA MOKCUYHOCM, uMyHomepanus, umyHo-cBop-
3aHu HebAazonpuamHu egpekmu, uMyHHo-cBbp3aHu
€HJOKPUHHU cbbumus

immune toxicity, immunotherapy, immune-related
adverse effects, immune-related endocrine events
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Jlo3zaHoB, JIbue3ap b.

BbBegeHue

Caeg nbpBoHavarHomo ogobpeHue om FDA
npe3 2011 2., UMYHHUMeE 4eknoUHM uHXUbumopu
(ICls) 6bp30 ce npeBupHaxa B8 HepazgeAHa yacm om
MHO20 mepaneBmuuHu pe>kumu Ha pak u ce npeBup-
Haxa 6 cmaHgapm 3a AedeHue Ha peguua 3AoKavecm-
BeHu 3aboanBaHua nopagu maxHama edukacHocm,
6a3upaHa Ha npomuBomymopeH umyHeH omezoBop.
Te3u HoBu AekapcmBa mo2am 3Ha4UMEAHO ga Nogo-
6pam cmenerma Ha npexkuBaemocm npu HaKou op-
MU Ha pak, HO Mo2am Cbwo maka ga npegu3Bukam
WUPOK CNEKMbP 0M UMYHHO-CBbp3aHu HeXkeAaHu Cb-
Gumus, koumo moz2am ga Bapupam om Aeku go Xu-
BomozacmpawaBawu (1-3). Cpeg Hal-vecmume om
me3u HexXeAaaHu cbbumua ca eHgopuHHUME Hapyuwie-
HUA, KAMO XUNOMUPEOUgU3bM, XUNEPMUPEOUGU3bM,
xunogpu3zum, nbpBuuHa HagbbOpeuHa Hegocmamby-
Hocm u 3axapeH guabem. Te mozam ga Bb3npenam-
cmBam aeuyeHuemo Ha ocHoBHomo 3aboaaBaHe u
go 2oAama cmeneH ca Heobpamumu, npuduHaBalku
mpalHa eHgoKpuHHa gucdyHkuua. [Mopagu cpaBru-
MEeAHO HeACHUA Xapakmep Ha cumnmomume, cBobp-
3aHuU ¢ max, HaBpemeHHama guazHo3a u3uckBa Obp-
30mMo um pazno3HaBaxe, a 3anouBaHemo Ha AeueHue
MOXe ga uma gpamamudeH edpekm Bbpxy 3gpabemo
u kauecmBomo Ha »xxuBom Ha nauueHmume (4, 5).

AeticmBue u cmpaHuyHu e¢pekmu Ha uMYH-
Hume Yyek-nolHm uHxubumopu

CowecmByBam pazAudyHu guaemu NO omHouwe-
Hue Ha moBa gaAu KAUHUYHOMO CbcmosHue e cBbp-
3aHo nbpBuuHO Ccbe 3A0KavecmBeHomo 3aboaaBaHe
UAU € eHJOKPUHEH CmpaHuyeH epekm om AeveHue-
mo. Hanpumep, omnagHarocmma u ymopama mozam
ga 6bgam cmomawHo-upeBeH cuMnmMom Ha paka uAu
ga 6bgam nposaBa Ha eHgOKpUHEH cmpaHuYeH egpekm
C HagbbOpeuHa HegocmambuHocm. 1o cbwua HaUUH,
XUNOMoHUAMa MOXKe ga ce gbAXU Ha HagbwvbpeuHa
HegocmambyHOCM UAU Ha BHe3anHo Bb3HUKHAA Xu-
NOMUpPeougu3bM UAU haHxunonumyumapusbm. Xu-
noHampemusma MOXe ga Ceé gbAXU Ha CUHgPOM Ha
HecbomBemHa cekpeuua Ha aHmMuguypemuyeH Xop-
MOH UAU Ha nbpBuuHo 3A0KkavecmBeHo 3aboaaBaHe.
CaegoBameaHo, guazHo3zama eHgokpuHonamus 6
makaBa cumyauua e ¢ 20Aam npoueHm BepoamHocm
u u3zuckBa HenpekbCcHAMO U gUHAMUYHO CbMPYgHU-
yecmBo Ha OHKOAO3UME C EHgOKPUHHUA ekun (6).

VimyHHama mokcuuHocm moxe ga ce pazBue
no Bcako Bpeme: B Hauaromo, no Bpeme Ha u caeg
npekpamaBaHe Ha umyHomepanuama. o-zoramama
Yacm om umyHHama mokcuyHocm Bb3HukBa npes3
nbpBume 4 meceua om HavyaAOMO Ha AedeHuemo.
[Mpu 50-60% om nauueHmume Mo>Xe ga Hacmbnu
Bb3cmanoBaBare Ha xunouzHo-wumoBugHama

u xunoduzHo-noroBama oc, HoO nogobpeHue Ha Xu-
nocpuzHo-HagbbbpeuHama oc ce HabagaBa camo 6
pegku cayyau (7).

B HauuoHaAHO nonyaauuoHHO npoyuBaHe Ha ekun
om St. Vincent Charity Medical Center, Cleveland, CALL|
npu 20 950 nauueHmu Ha ICls ce gokaagBa, ue Had-pa3-
npocmpaHeHama eHgokpuHonamus, npegu3BukaHa
om ICls, e xunomupeouguzmbm (7,9-13%). KomOuHu-
paHama mepanua ¢ unuaumymab u HuBoaymab nokas-
Ba Hal-2oramo pa3znpocmpatreHue, caegBaHu om gyp-
Baaymab. LllaHcoBeme 3a pazBumue Ha uHgyuupaHa
om ICls eHgokpuHonamua ca 3HadumeaHo no-Bucoku
NpuU KOMOUHUpaHa mepanua, OMKOAKOMO NPU MOHO-
mepanus ¢ HuBoaymab (OR 1,6; 95% Cl 1,4-1,9). Hama
cmamucmudecku 3Haduma paszauka 8 paznpocmpate-
HUEMO Ha eHgoKpuHonamuama npu cpabHaBaHe Ha
pacama u Bb3pacmma (18-65 2. u Hag 65 2.) (8).

VIMUHHUME ~ KOHMPOAHU  mMouku, Immune
checkpoints (ICs), ca MaAKu MOAEKYAU, KOUMO yyacm-
Bam B peayaupaHemo Ha umyHHuUa omzoBop. Te uzpa-
am KpumuuHa poAsa 6 noggbp’kaHemo Ha UMyHHama
XOMeocmasza U moAepaHmMHOCM, Mbl Kamo MOGYAU-
pam NpogbAXKUMEAHOCMMaA U amnAumygama Ha u-
3U0AO2UYHAMa uMyHHa cpyHkuua (9, 10).

Yek-nouHm unxubumopume (ICls) ca aHmumena,
KOUMO Ca HAacoYeHU KbmM ONpPegeAeHU UMYHHU KOH-
MPOAHU MOYKU, Kamo uyumomokcuyeH T-Aumgo-
uum-cBbp3ad npomeur 4 (CTLA-4), npoepamupaHa
cmbpm-1 (PD-1) uau He20Bua AucaHg (PD-LT), koemo
Bogu go akmuBupaHe Ha T-kaemKume u aHmuMymop-
Ha akmuBHocm (11). ICls ce ouepmaxa Kamo MOWHU
HoBu megukameHmu 3a AeveHue Ha 17 pazauuHu Buga
pak (MeraHoM, AUMPOM, pak Ha beaua gpob, 6bOpeu-
HOKAEMbYEH KapUUHOM, YypomeAuaAeH KapuuHOM U
M.H.), 3aegHO C Xupypauama, paguomepanuama, Xu-
muomepanuama u map2emuama mepanusa (10, 11).

ICl gpyHkuuoHupam ocHoBHo 6 gBa katouoBu cue-
HaAHU Nbma, cBbp3aHu ¢ akmuBupaHemo u uzmouwie-
Huemo Ha T kaemkume (Que. 1).

T-kAembyHomo akmuBupaHe, npegu3zBukaHo om
ICls, e HecneuyupuuHo, moxe ga npegu3zBuka aBmo-
UMUHHU peakuyuu u ga goBege go cmpaHuuHuU edek-
mu (13, 14). HexxeaaHume cvbumus, npegu3BukaHu
om ICl, obukHoBeHO ce Hapuuam umyHo-cBbp3aHu
HebAazonpuamHu epekmu (irAE), koumo mozam ga
3acezHam go 40-50% om nauueHmume, AekyBaHu c
ICls (15). HaG-uecmo cpewaHume ca KoxKHUme Hexe-
AQHU peakuuu, Hag 50% (16). Auapua u Koaum ce nos-
BaBam npu 10-35% om nauueHmume (17). Xenamum
ce ycmanoBaBa npu 5-10% om unguBugume, rekyBa-
Hu ¢ ICl moHomepanusa u npu 25-30% npu me3u, Aeky-
BaHu ¢ kombuHupaHa mepanus (18).

VIMyHHO-cBbp3aHUmMe  eHgoKpuHHU  CbOumusa
(IREEs) ce cuumam 3a egHu om Had-4ecmo cpeuwaHu-
me cmpaHuYHuU peakuuu, npegcmabaaBawu 8,1% om
Bcuuku cayyau (19). Puckbm om pazBumuemo um
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Cxema Ha yek-nolHmM uHxubumopHama akmuBHocm, aHmu-CTLA-4 (8AaB0) u anmu-PD-1/PD-L1

(BgacHo) (AganmupaHo no 12)

TCR
AHTHMEH-
APEIEHTHPALLE
KAETHA
BT
CTLA-4
Anti-CTLA-4

T cell

PakoBd HAETHA

PD-1

PD-L1

Anti-PD-1/PD-L1

T-knemwvuHomo akmusupare usucxkea: 1) aneancupane na T-knemwvuen peyenmop (TCR) ¢ anmueen, npedcmager Ha
O0CHOBHUA MBKaHHO-coemectum komnnexc (MHC), u 2) emopu cuenan, cocmosuy, ce om aneaxupane Ha CD28 ¢ B7.
CTLA-4 ce npomueonocmass Ha mo3u 6MmMopu CUHATI, Kamo ce c6vp3ea ¢ B7 npu no-sucox agunumem om CD28, kamo
1o mosu Hauun ozpanudasa T knemvunomo axmusupane. Papmaxonoeuuromo onoxupare Ha CTLA-4 ,,npemaxsa
cnupaukume” npu axmueupanemo Ha T kaemKume u no3601:16a 0e3NPenAMCMBEEH0 BKOUEAHE HA BIMOPUS CUSHATL.
PD-1, peuenmop evpxy T knemxume, céop3sa PD-L1, excnpecupan 6vpxy pasnuuHu Kaemxu, 6Ka0UUEenHo myMopHU
KAeMKU U MyMOPHO-UHPUAMpupauu maxpopazu, Koemo sadeiicmea kackada om T KnemvuHU UHXUOUMOPHU NPOLECU,
uzsecmuu kamo T knemvuHo usuepneawe. brokupanemo na 0seme cmpanu Ha moea é3aumoodeticmeue (c PD-1 unu PD-
L1 Hacouenu anmumena) npedomepamsea mosa aHeaxupare, uskno4dea usmousenuemo na T KknemKume u no36071:164a
AHMUMYMOPHA AKMUBHOCH, KAMO HACOPUABA ANONIO3AMA HA UHPUMPUPAULU MYMOPA TUMPOUUMU U 600U 00
u36s126aHe HA MYMOPHUME KIEMKU 0 UMYHHOMO HabnwdeHue (12).

Bapupa B8 3aBucumocm om Bceku cneuuduuen ICI
azeHm, u3znoa3zBaH kamo moHomepanua uau 8 Kom-
6unauun. Cpeg Bcuuku ICls, unuaumymab e cBop3aH
¢ Hat-Bucok puck om cmpaHuuHu edpekmu (29,4%),
HaU-me>KKu cmpaHu4Hu epekmu (60%) u Heobpamu-
MU cmpaHudHu ecpekmu (100%). MilHmepecHomo e, ve
nayueHmume, koumo ca pa3zBuau me3u cmpaHu4HU
egpeKkmu, ca UMaAu No-goobp KAuHUYeH omz2oBop Kom
ICI mepanuama u no-gobpa npexuBaemocm 6 cpab-
HeHue ¢ me3u 6e3 cmpaHuuHu peakyuu (20). Hakou
IREEs ce noaBaBam BegHaza caeg npuaazaHe Ha nop-
Bama uHpy3ua, gokamo gpyau ce npoaBaBam gocma
Bpeme caeg npekpamaBanHe Ha mepanuama c ICls.
Texxecmma um Bapupa 6 wupoku 2paHuuu. Hanpu-
Mep, Xunomupeougu3imbm moxe ga ce npoaBu kamo
CYOKAUHUYEH C AEKU CUMNMOMU, gOKamo 3axapHuam
guabem BuHazu ce npoaBaBa ¢ nomeHuuaaHo »uBo-
mo3acmpawaBawa guabemua kemoauugosa (12).
EHgokpuHHama mokcudHocm ce pazaudaBa no
HAKOAKO HauyuHa om ma3u B8 gpyaume opeaHu, 3acee-
Hamu om ICls. [MbpBo, npegnonaza ce, ve ICls Bogam
go NoCcMoAHHa U Heobpamuma eHgoKPUHHA gUCPYHK-
uua. lNoBeuemo HapyweHus B8 gpyeu 3acezHamu
opeaHu u cucmemu om3ByuaBam caeg cmepougHa
mepanug, kKamo nocaegHume Bv3cmanoBaBam Hop-
MaAaHama cu pyHkuua (21). BbamoxkHo obacHeHue

3a Ma3u pazauka e, ye umyHHama akmuBauun yBpesx-
ga uAu yHuwoxkaBa Bcuuku (uau noumu Bcuuku) om
OMHOCUMEAHO MaAkua 6pod kaemku, npousBexkgawiu
XOPMOHU, Kamo No Mo3u HauvuH HamaasBa Bb3modk-
Hocmma 3a Bb306H0B8aBaHe Ha npou3zBogcmBomo
Ha XOpmoHu, Bbnpeku 4ve AuncBa XucmoOAO2UYHO
nomBbpykgeHue Ha ma3zu xunomes3a. OcBeH moBa,
Bb3naaumeaHama ¢paza Ha MOKCUYHOCMMA Yecmo
e 6ezcumnmomHa u cumnmomume Bv3HukBam camo
8 kpatHama paza, koezamo noBeuemo XopMOoH-cekpe-
mupawu KAemKuU ca yHuwoxkeHu. Bmopo, eHgokpuH-
HumMe HapyweHua obukHoBeHo He ce noBauaBam om
cnupaHe Ha AekapcmBomo uau Bucoku go3u cmepo-
ugu, Mbl Kamo gbA20CPOUHAMa XOPMOHAAHA HEJOC-
mambuHocm obukHoBeHo Bb3HUKBa HezaBucumo om
AedeHuemo. Tpemo, ocHoBHoOmMO AeueHue (nog gop-
Mama Ha XOPMOHaAHO 3amecmBaHe) e 3amecmumen-
Homo 3a uaa >kuBom u e ocobero BaxkHo 3a nocmuza-
He Ha ONMUMAaAHU pe3yamamu.

AeyeHuemo Ha ICl mokcuuHocmma e 68 mpu
HanpaBaeHua (22). MopBo, mexkume cvbumua u3z-
uckBam 3agbpykaHe uau npekwvcBare Ha ICl. Bmopo,
NnpogbAKUMEAHUME (PapMaKOAO2UYHU U (apmako-
guHamuuHu edpekmu Ha ICl (npogbakaBawu HAKOAKO
meceua) uszuckBam 3agbpykaHe Ha aekapcmBomo u
HabAlogeHue Ha ecpekmume My B KAUHUYHO 3HaYUM
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nepuog om Bpeme. CaegoBameaHo, 68 me3u cayuau ca
HeobX0guMu goNbAHUMEAHO cmepougu 3a HamaaaBa-
He Ha npogbakaBawomo Bb3znaseHue. Aekume Cb-
6umua mozam ga 6bgam AekyBaHu ¢ HUCKU/YymepeHu
go3u cmepougu (Hanp. 0,5 mg/kg npegHU30H UAU ek-
BuBareHm), gokamo KAUHUYHO mexxkume u3zuckBam
Bucoku go3u cmepougu (1-2 mg/kg uau ekBuBareHm),
nocmeneHHo HamaAaBawu 3a 4-6 cegmuyu. Onyuume
3a umyHocynpecopu om Bmopa AuHua cbwo ca 6b3-
MO>HU 3a NauueHmu, Npu KOUMO AeYEeHUEemO CbC
cmepougu e HeycnewHo UAU NpU KOUmo ce HabAto-
gaBam ob6ocmpaHua no Bpeme Ha HamaraBaHemo Ha
cmepougume. TpabBa ga ce ombeaexu, ye uarocm-
HOMO AevyeHue Ha YcAoXkHeHuama ce ocHoBaBa Ha
€KCNePMHO MHEHUE U KAUHUYHA NpeueHKa.

TupeougHa mokcuyHocm

HapyweHua 8 mupeougHama cyHkuua Bb3HUK-
Bam npu npubauzumeaHo 10% om nauueHmume, Ae-
kyBaHu ¢ moHomepanua u go 15-20% om mes3u, AeKy-
BaHu ¢ kombuHupaHa (23, 24). Xunomupeougu3mbm
obxBawa o2pomHomo mHo3uHcmBo om cayyaume u e
npegwecmBaH om gecmpykmuBeH mupeougum 6 30-
40% om cayuaume, npegu3Bukaru om aHmu-PD-1/PD-
L1, u go gBe mpemu om caydaume, npegu3BukaHu om
KombuHupaHo AeueHue. [MauueHmume ¢ nozumuBHu
aHMUMUpPEeoUgHU aHMUMeA ca U3AoXKeHU Ha no-Bucok
puck 8 cpaBHeHue ¢ nauueHmume 6e3 me3u aHmumeaa
(20-50% cpewy 1-2,5%) (25, 26). ToBa npegnoaaza, ve
mAeew, aHmumupeougeH aBmoumyHumem e npucbCcm-
Baa npegu AeueHuemo u e bua uzaBeH creg npemaxBa-
He Ha aBmomoaAepaHmHocmma. Hama gokazameacmBa,
Yye nauueHmMu ¢ aHamHe3a 3a aBmoumyHHa guCyHK-
uua Ha wumoBugHama >kae3a uznumBam no-uzpazeHu
mokcuvHU ecpekmu npu AeveHue c ICls (27).

bazegoBama 6oaecm, kakmo mokcudHume aB-
MOHOMHU Bb3AU U MOKCUYHAmMa MyYAMUHOgYAapHa
2ywa ca MHO20 NO-PAGKO CpewaHu.

AucyHkyuasma Ha wumoBugHama xae3a o6uk-
HoBeHo ce noaBaBa B pamkume Ha HAKOAKO cegmuuu
caeg 3anouBaHe Ha ICI (cpegHo 6 cegmuuu) u moxe
ga ce u3zaBu gopu caeg eguHudyHa mepaneBmuyHa
go3a (28). Bcuuku nauuermu, rekyBaru c ICl, mpabB8a
ga umam oueHKa Ha pyHkuuama Ha wumoBugHama
Aae3a Ha Bceku 4-8 cegmuuu UAU NO-4Ye€CMO, ako e
KAUHUYHO HAaAOXKUMEAHO.

XunodusHa mokcuyHocm (xunogusum)

VimyHo-cBbp3aHuam xunocuzum e Had-4ecmo
uHgyuupaH om CTLA-4 uxxubumopa unuaumymab, c
yecmoma om 1,8% go 17% (29). CvobwaBa ce u 3a
Xunogpuzum npu nauueHmu, noaydaBawu aHmu-PD-1/
PD-L1T mepanus, c vecmoma om 0,5-1% (30, 31).

Te3u, koumo noaydaBam KombuHUpaHa mepanun
ca NO-CKAOHHU ga pa3zBuam xunodcpuzum (13). INpeg-

noAazaem MexaHu3bmMm e peakuua Ha cBpbxuyBecm-
BumeaHocm mun 1l, koimo Bogu go AumcoyumHa
uHgpuAmpauusa B8 xunoguzama u UuUpKYyAUpawu aH-
muxunogu3apHu aBmoaHmumena. He ca ugeHmudu-
uupaHu KoHKpemHu puckoBu akmopu 3a pazBumue
Ha Xunogu3um, HO Ce cyuma Mb>KKuam noA u Bv3pac-
mma ca Bepoamuu puckoBu gpakmopu (30).
Xunopuzumsm o6ukHoBeHo ce noaBaBa 6 pam-
Kume Ha 2-3 meceua creg 3anouBare Ha ICl (2raBHo
unuaumymab) (32). Cumnmomume obukHoBeHO He ca
cneuucpuyHu. Okoro 80% om nauvueHmume c ICl xu-
noguzum Had-4ecmo umam eguH, pagko noBeue om
eguH gecpuuum (13). Yecmomama Ha ueHmpaaHusa
6e36kyceH guabem e 4% npu nayueHmMu ¢ UHgyuupaH
om ICI xunocpuzum, 8 cpaBrerue ¢ 38% npu me3u ¢
nbpBuueH xunocpuzum (33). MMpu permeeHoBo u3zo-
OpaxkeHue gudpyzHomo yeoremaBaHe Ha xunodpuzama
e uHgukamop 3a Bucoka yyBcmBumeaHocm u cneuu-
uyHoCcm Ha xunodpuzum caeg ICl mepanusa. Nauuer-
MU C MeXKU CUMNMOMU Ha KOMNpecua om Xunodgu-
3uma (Hanp. cuaHo 2aaBoboaue, gunaonus, gedpekmu
6 3pumeAHOMO noAe) Mo2am ga noAyvam NPegHU3oH
1-2 mg/kg c 6bp30 HamarnBaHe (3a 1-2 cegmuuu). EgHo
npoyuBaHe npegnoaaza, ye nauueHmMume, KOUMO ca
pa3zBuau uHgyuupaH om unuAumymab xunocpuzum,
AekyBaHu ¢ Bucoku go3u cmepougu, umam no-Aowu
aHmMumymopHu pesyamamu 6 cpaBHeHue ¢ mesu, Ae-
kyBaHu cbc cmepougu 8 3amecmumesHa go3a (34).
CaegoBameaHo, npenopbuBa ce ga ce uzbaz28am Buco-
KU gO3U CMepougu NpU AUNCA Ha MEXKU CUMNMOMU.
[MayueHmume mozam ga nNpogbAXkam mepanuama cu
¢ ICl, Ho mpa6Ba u ga 6bgam AekyBaHu cbc 3amecmu-
meAHa mepanus, CbobpazHO XOPMOHaAHUA gedhuuum.

MovpBuyHa HagbbvbpeyHa HegocmambyHOCM

PazBumuemo Ha ICl-uHgyuupaHa nbvpBuyHa Hag-
6bbpeuHa HegocmambuyHOCM € pagko, kamo 6 Au-
mepamypama ca onucaHu Camo HAKOAKO cAydan (35).
Yecmomama e 1,03% npu Bcuuku gokaagBaHu cayvau.
KombuHupaHama mepanua e cBbp3aHa ¢ no-Bucok
puck 8 cpaBHeHue ¢ moHomepanuama (36). Kakmo npu
Xunocpuszum, navueHmume mozam ga npogbaxam ICl
cAeg cmabuAu3upaHe Ha OCMPOMO CbCMOAHUE.

3axapeH guabem

CBbp3zanuam c ICl 3axapeH guabem pyHKUUO-
HaAHO € acouuupaH C MeXbK U nepcucmupauw, UH-
cyauHoB gecpuuum (37), cpewa ce npu NO-MaAKo om
1% om nauueHmume. Moyke ga Hacmbnu ek3auep-
Hauun Ha Beue ycmaHoBeH 3axapeH guabem mun 2,
yecmomama He e u3zBecmua. MpubauzumeaHo 97%
om Bcuuku CbobWEHU CcAyYau ca Npu hayueHmu, Ae-
kyBaHu ¢ aHmu-PD-1/PD-LT uau kombuHauus, gokamo
cbobweHuama 3a cayyau Ha moHomepanua ¢ CTLA-4
ca MHO20 pegku (38, 39).
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3a pazauka om KAacudeckusa 3axapeH guabem mun
1, HaAUUE € NOYMU NbAHA AUNCA HA UHCYAUH Cekpe-
mupawu KAemKU, KOemo NpegnoAaza, Ye e HaAuue
mexko u 6bp30 pazpywabaHe Ha Hema kaemkume
Ha naHkpeaca. [1pu 40-50% om urnguBugume c ICI un-
gyuupaH guabem umam ocmpoBHu aBmoanmumena
npu guazHocmuuupaHemo, 6 cpaBHeHue c¢ >90%
npu 3axapeH guabem mun 1 (37, 40). Bpememo go
HacmbnBaHe om nbpBama uHpy3sua Ha ICl Bapupa 6
WUPOKU 2paHuyu ¢ meguaHa om 7-17 cegmuuu u gu-
anazoH om 1-228 cegmuuu (37). Xunepaaukemuama e
¢ 6bP30 HaYaAO U Npo2pecun go NOCMOAHEH eHgoze-
HeH uHcyAauHoB gedpuyum. Puckbm om guabemHa Ke-
moauugo3a e Bucok. Bucokume go3u cmepougu He ca
nokazaHu, mbl Kamo Hama gokajameacmBa, ue cme-
pougume we nognomo2Ham (YHKUUAMA Ha >KAe3ama.

MauueHmMumMe CbC Cu2ypHOCM We ce HY>Kgaam om go-
»kuBomHa uHcyauHoBa 3amecmumenHa mepanus.

B 3akaroueHue, nekapume, pabomewu ¢ OHKOAO-
2UYHU nauueHmu, mpa66a ga ca HaacHo cbe cBbp3a-
Hume c ICl eHgOKpUHHU HeXkeAaHu Cbbumus, KAUHUY-
Hama KapmuHa, AabopamopHume Haxogku, KaKmo u
maxHama Yyecmoma u mexkecm. EgHo om npegu3Bu-
kameacmBama e ga ce ugeHmuduuupam nomeHuu-
aaHume puckoBu akmopu 3a umyHHo-cBbp3aHume
€HJOKPUHHU Cbbumua, mbd kamo moBa 6u moz2ao ga
noBause npoueca 3a uzbop Ha ICl mepanus. NMogxo-
gawuam CKpuHUH2, HabAlogeHue u AevyeHue Ha mes3u
nauueHmu 6 macHo cbmpygHudecmBo mexkgy OHKO-
AO3U U eHJOKPUHOAO3U € om cbwecmBeHo 3HaveHue.
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Pesiome

[NepkymaHHOMO ckAepo3zupaHe nog exozpadcku KoHmpoa (MCEK) e aamepHamuBeH HexupypaudeH me-
Mog 3a AedeHue Ha KucmuuHu Bb3au Ha wumoBugHama >kaeza (LLK).

Llea Ha Hacmoawomo npoyuBaHe e ga ce oueHu mepaneBmuyHama epekmuBHocm Ha CEK, kamo ce
npocaegu pegykuuama 8 ob6ema Ha mpemupaHume 8b3au 6 pamkume Ha 12 meceua caeg npouegypama.

Mamepuaru u memogu: B mpuzoguwHo npocnekmuBHo npoyuBane ca BkatoueHu 126 nauuenmu (97
eHu, 29 mbxe; cpegHa Bb3pacm 46,2 £ 15 2.) ¢ npegumHo kKucmuyuHu Bb3Au Ha LLIK. Mpu Bceku om max e
u3Bupwero exozpacko uzcaegBaHe ¢ onpegeaaHe Ha u3xogHume pazmepu u obem Ha Bb3era u MbHKOURAEHA
NyYHKUUoHHa Guoncusa (TIB) ¢ uumoaoaua 3a uzkaouBaHe Ha maauzHeHocm. [1og exo2padpcku KOHMPOA € u3-
BbpweHa acnupayua Ha KUCMUYHOMO CbgbPXKUMO U anAukauua Ha 95% emaHoa 6 o6em cpegHo 47% (33-54)
om obema Ha acnupupaHama meuHocm. Edpekmbvm om npouegypama e npocaegeH Ha mpemu (M3), wecmu
(M6) u gBanagecemu (M12) mecey, caeg maHuNyaauuama, ¢ oueHka Ha npomaHama 8 obema u Haauyuemo Ha
ocmambyHa KUCMUYHa KOMNOHEHMa.

Pezyamamu: HabaogaBa ce 3Hauuma pegykuua Ha obema Ha M3 (81,1%) u Ha M6 (89%) cnpamo u3zxogHus.
HamaraBanemo Ha ob6ema mexkgy M3 u M6 cbwo e 3Hadumo (p<0,001). Mpu 11 om nbpBoHauyaaHo Mpemupa-
Hume Bb3au (11,6%) npouegypama e uzBopweHa noBmopHo Ha M3 nopagu HeonmumaAreH edpekm (pegykuus
Ha obema nog 50% om u3xogHus). lMocmuzHamama pegykuua Ha pazmepume ce 3agbp>ka Ha M 12 npu Bcuuku
npocaegeHu nauueHmu. MaHunyaayuama 6e noHeceHa gobpe ¢ npexogHa 60Aka 8 mMacmomo Ha uH)kekmupaHe
Nnpu Yacm om navueHmume.

3akarouerue: NCEK e Bucoko ecpekmuBen u 6ezonaceH memog, koumo mpa6Ba ga ce uma npegBug kamo
mepanua Ha nbpBu u3zbop Npu nauueHmMu ¢ KucmuyHu Bb3Au Ha LLPK.

KaroyoBu gymu: nepkymarHHo emaHoAoB0o ckaepo3upaHre, KucmuyHu 8b3au Ha wumoBugHama xaes3a,
exoezpadgua
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BvBegeHue

Yecmomama Ha guazHocmuuupaHume Bv3au 6
wumoBugHama »xae3a (LK) ce yBeauuu 3Hauumen-
HO Npe3 NocAegHUMe 20guHu, ocHOBHO nopagu Hapa-
cmBawama ynompeba Ha yampazBykoBomo uzcaeg-
Bare (Y3U). YcmaHoBenume nocpegcmBom naanauus
mupeougHu Bb3au ca egBa 5%, a upe3 uznoazBanemo
Ha exozpapckua memog mo3u npoueHm ce yBeauda-
Ba go 70% (1,2). KucmuuHume 68b3Au cbcmaBanBam
15-25% om Bcuuku B8b3au B LLPK. MexaHuzmume, no
koumo Bb3HukBam ca gBa - BHe3zanHa xemopazua 6
cbwecmByBaw, Bb3ea (xemopaz2uyHu KUCMU) U KUC-
muuHa ge2eHepauua ¢ HampynBaHe Ha KoAoug (KOAO-
ugHu kucmu) (3). Cnopeg koaudecmBomo Ha Kucmuu-
Hama KomnoHeHma, Bb3aume ce pazgeAam Ha U3UAAO
KucmuuHu (>90%), npegumHo KucmuuHu (75-90%),
cmeceHu (50-75%), npegumHo coaugHu (35-50%) (4).
Mo AumepamypHU gaHHU PUCKbM 3a MAaAUZHEHOCM
npu u3usAo KucmuuHume Bb3AU € MHO20 HUCHK
(<1%), gokamo npu npegumHo kKucmuyHume Bapupa
mexxgy 3% u 18% u ce onpegean om exozpapckume
Xapakmepucmuku Ha coaugHama vacm (5,6). MNMogxo-
gbM NPU aCUMNMOMHUME U MaAKU NO pazmep Kucmu
e exoezpapcko HabatogeHue, kamo B 2oaama vacm
om caydaume e Bb3moxkHa cnoHmaHHa pezopbuus
Ha KUCMU4YHOMO Cbgbp>kumo (7). Kpumepuume, no
KOUMo ce onpegeAaa Heobxogumocmma om mepaneB-
MuYHa Hameca ca HAKOAKO - 20AemuHa Ha Bb3eaa,
cycnekmHu exoepadpCcku Xapakmepucmuku, HaAudue
Ha KAUHUYHA CUMNMOMaMuKa UAU KO3MemudeH ge-
dhekm. Acnupauyuama Ha meyHocmma nog exozpad-
CKU KOHMpOA e egHoBpemeHHO guazHOCMUYHA U
mepaneBmuuHa npouegypa, Bogewa go 6bp3a pegy-
Kuua Ha obema Ha Bb3era 6 go 50% om cayuaume (8).
Hegocmamubk Ha mo3u memog e Bucokama yecmoma
Ha peuuguBu - 40-59% (9,10). ToaAemume no pazmep
Bb3AU (>4 cm), Kakmo u peuuguBupawume KUCMUYHU
Bb3AU ca KaHgugamu 3a XUpypauyHo AedeHue.

Mopagu Bb3moxkHume nepu- u nocmonepamuB-
HU YCAOXKHEHUS, KaKmO U pucka om mpaeH Xunomu-
peougu3zbm, Bce no-uznoazBaHu ca aamepHamuBHu
MUHUMaAHO uHBazuBHu memogu, BkaouBawu xumus-
Ha u mepmoabaauua. C BHegpaBanemo um B kauHuUY-
Hama npakmuka 3HadumeaHo ce yBeauvuxa Gb3morx-
Hocmume 3a AeveHue. [epkymaHHOMO CKAepo3upaHe
nog exoepadpcku koHmpoa (IMCEK) e epekmuBeH u
6e3zonaceH memog, Koumo 3a NbpBu NbM e npuAo-
eH Bbpxy kucmuuHu Bb3au npe3 80-me 20guHU Ha
XX Bek (11). MNpouegypama BraouBa acnupauua Ha
KUCMUYHOMO CbgbpyKumMo, nocaegBaHa om uHcmu-
AupaHe Ha 95-99% emaHoa 6 kyxuHama Ha Bb3enra
(12). MexaHuzmbm, no koimo ce ocbwecmBaba me-
paneBmuuHuam edgekm, e cBbp3aH ¢ gupekmHoOmMo
MOKCUu4YHO gedcmBue Ha emaHoAa, KOUMO npegus-
BukBa kaembuHa gexugpamayus u geHamypauua Ha

NPOMeEUHU C KpaeH pe3yamam Koa2yAauuoHHA He-
kpo3a (13). BnocaegcmBue ce pazBuBa pubpo3za, Bo-
gewa go pegykuua B obema Ha mpemupaHua Bb3ea.
Memogbm ce omauvaBa c 6bp3 epekm, Hucka ueHa,
goCMbNHOCM U AUNCA Ha CEPUO3HU YCAOXKHeHUA. Ao-
kaagBam ce mHO20 gobpu pe3yamamu - pegykuyua Ha
obema Ha mpemupaHume B8b3au 80-100% npu u3zuaro
KucmuuHu 6b3AU U 65-85% Npu NPegUMHO KUCMUYHU
Bb3Au (14-16). MNMpuroxkerHuemo Ha MNCEK npu coaug-
HU Bb3AU UMa 02paHuYeH edpekm u u3zuckBa no-2oaam
6pol npouegypu, hopagu KOeEmo He ce npuaaza py-
muHHo (17). MpuHyun®mM 3a emaHoAr0B0 ckaepo3upa-
HEe e NpuAazaH U Yy Hac NpU CAyYau Ha xunepnaiazus
Ha napawumoBugHu >kae3u B8 pamkume Ha Bmopuuen
xunepnapamupeougu3zbm (18).

Lleama Ha Hacmoawemo npoyuBaHe e ga ce oue-
HuU ecpekmuBrHocmma Ha NCEK kamo memog 3a Aeue-
HUe Ha NpegumHO KucmuyHu Bb3Au Ha LK, kamo ce
npocaegu pegykuuama 6 obema Ha mpemupaHume
Bb3Au B pamkume Ha egHa 2o0guHa.

Mamepuaau u memogu

B nepuoga aHyapu 2020 2. go aHyapu 2023 2. 6
Tpema kAuHuka Ha YHuBepcumemcka cneuuaAu3upa-
Ha 6oAHUUA no eHgokpuHoAaozua (YCBAAE) ca npemu-
Haau 140 nauueHmu ¢ kucmuvHu 6b3au B8 LLPK. B Ha-
cmoawemo npoyuBane ca BkatoueHu 126 nauueHmu
(97 xeHu, 29 mbxxe; cpegHa Bb3pacm 46,2 £ 15 2.), ¢
npegumHo kucmuuHu Bb3Au, kKoumo omezoBapam Ha
cregHume BrarouBawu kpumepuu:

1. KauHuyHa cumnmomamuka (WueH gucKom-
hopm, 3ampygHeHUe Npu npeaabliaHe)

2. Haauyue Ha Buguma nogymuxa 6 wudHa o6-
Aacm, cb3igaBawa kozmemuueH gegpekm

3. KucmuyHa komnoHeHma > 50% om obema Ha
Bv3ena

4. beHuz2HeH UUMOAO2UYEH pe3yamam om MmbH-
Kou2AeHa NYHKUUOHHa buoncus (TIb) - kamezopuu 1
u 2 no bemesga

YemupuHagecem nauueHmu He omzoBapaxa Ha Kpu-
mepuume u He 6axa BrkAroueHuU. Bcuuku nauueHmu ca nognu-
CaAUu UHCPOPMUPAHO CbAacue, 0gobpeHo om BoaHuUama.

Exoz2padcko u yuumonozuyHo uscaegBare

Mpu Bcuuku nauueHmu e u3zBbpweHo exozpad-
cko u3zcaegBane Ha wulHa o6aacm ¢ yampazBykoBu
anapamu Aloka ProSound 6 u 7, ¢ AuHeeH mpaHcgio-
cep (13,3 MHz) om gBama uzcaegoBameau. O6embm
Ha Bb3ena (V) e onpegeaeH no popmyaama 3a eaun-
coug - V [ml]=0,479 x | x t x ap [cm], kbgemo |, t u
ap npegcmaBaaBam mpume pazmepa - HagabxkeH (l),
npegHo-3ageH (ap) u mpaH3Bep3aaen (t). MNpu Bcuuku
nauueHmu npegu u3zBbupwBare Ha INCEK e HanpaBe-
Ha TI'b Ha coAugHama komnoHeHma Ha Bb3eaa 3a u3-
KAouBaHe Ha MaauzHeHocm.
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OnucaHue Ha npouegypama

Caeg ge3uHekuua Ha KoXkama, Nog NOCMOAHEH
exoz2pagpcku KOHMPOA € acnupupaHa KucmuyHama
meuHocm B makcumaneH Bb3moxkeH obem, C uzaa
21-22G. BegHaza creg moBa B kyxunHama Ha Bb3e-
Ad e uHcmuaupaH 95% emaHon 6 KaakyaupaH obem
50-100% om mo3u Ha achupupaHama meyHocm. He-
nocpegcmBeHo caeg npouegypama ca ombeaasaHu
Bb3MOXKHU CMpaHUYHU ehekmu.

[NayueHmume ca npocaegeHu exozpadpcku Ha
mpemu (M3), wecmu (M6) u gBaHagecemu mecey,
(M12) caeg npouegypama. Npu Bcaka om Buzumume
ca OUEHEHU pa3zmepume, exozeHHocmma u KpbBo-
mokbm Ha Bb3era u e uzuucreH obembm my. Kamo
Kpumepud 3a gobbp pejyamam bGewe Bb3npuema
pegykuua Ha obema ¢ >50%. Bmopu kypc Ha [NCEK e
npoBegeH B cAegHume cayvau:

1) Pegykuun Ha obema Ha Bb3era no-maako om 50%;

2) Haauuue Ha ocmambyHa KUCMu4Ha KOMNO-
HeHma;

3) MNepcucmupaHe Ha Ko3memuueH gegekm/KAu-
HUYHa cuMnNnmMomMamuka.

Cmamucmuyecku aHaaus

AaHHume ca obpabomeHu U aHaAu3zupaHu CbC
cmamucmudecku nakem IBM SPSS 19.0 3a Windows.
YucroBume npomeHAauBu ca npegcmaBerHu kamo
cpegHa CmoUHOCM U CMaHgapmHO OMKAOHEHUE UAU
meguaHa u uHmepkBapmuaeH pazmax cnopeg muna Ha
pa3znpegeAaeHue Ha gaHHume. M3noa38aHu ca mecmo-
Be Ha Kolmogorov-Smirnov u Shapiro-Wilk 3a npoBep-
Ka HOpMaAHOCMMa Ha paznpegeAeHuemo. 3a aHaAu3
Ha yucroBume npomeHAauBu ca uznoazBaHu napame-
MPUYHU (KOpeAauuoHeH aHaAu3 Ha Pearson) u Hena-
pamempuyHu memogu (paHkoB aHaau3 Ha Wilcoxon,
Mann-Whitney U-test). INMpoBepkama Ha xunomesu e
u3BbpweHa caeg npegBapumenHo 3agageHo HUBO Ha
3Hauumocm 0,05 (p<0,05).

Pesyamamu

OcHoBHume xapakmepucmuku Ha uzcaegBaHume
navueHmu u mpemupaHu 8b3au ca npegcmabBeru 6
Tabauya 1. YcmaHoBu ce 3Hayumo no-Bucok u3xogeH
obem npu nauueHmume om mb>kku noa (11,7 ml cpewy
6,67 ml, p=0,012), koemo onpegeaa Heobxogumocmma
OMm anAukauus Ha No-20AAMO KoAuYecmBo emaHoA.

HabaogaBaxme ymepeHa, HO 3Havuma no3umub-
Ha KopeAauusa mexxgy Bb3pacmma Ha nauueHma u u3-
XxogHuUa obem Ha Bb3eaa (p=0,005).

Mpu Bcuuku 126 nauueHmu e uzBbpweHo nep-
KYmaHHO cKkAepo3upaHe ¢ emaHoa 6 egHa cecus.
[NpocaegeHume nauueHmu Ha M3 ca 95 (75,4%), Ha
M6- 58 (46%), a Ha M12 - 26 (20,6%). Npu 11 om na-
yueHmume npocaegeHu Ha M3 (11,6%), e npoBegeH

Bmopu kypc Ha MNMCEK nopagu HeonmumaaeH nvpBo-
HavaAeH egpekm, Kamo 6 oM mAax ca NPOCAegeHU Ha
M6, a 4 Ha M12.

YcmanoBu ce 3Hayumo HamarnBaHe Ha obema Ha
mpemupaHume 6b3AU HA Mpemu U wecmu mecey, om
npouegypama, cbomBemuo ¢ 81,1% u 89,0% (Tabau-
ua 2). Pazaukama 8 obema Ha M3 u M6 cbwo bewe
3Havuma (p<0,001). Mpu 3 (3,16%) om nauueHmMume
Ha M3 e omuemeH HenbAeH edpekm om npouegypa-
ma - NbAHa pe3opbuua Ha KUCMUYHA KOMNOHEHMa,
HO HeonMuUMaAHa pegykuua Ha obema cnpamo u3xog-
Hua (<50%). MpegBug Auncama Ha ocmambuHa mey-
Hocm, He e npegnpuem Bmopu kypc Ha MNCEK. TMo-
cmuz2Hamuam pe3yamam ce 3agbpyka Ha M6.

Bmopu kypc Ha NMCEK e uzBopuwen Ha M3 npu 11
(7 Mb>Ke U 4 >KeHu) NpegumHO KucmuuHu 8b3Au ¢ u3-
xogeH obem 17,1£16 mA. Pe3yamamume ca npegcma-
BeHu B Tabauya 3. VI3xogHuam obem, koaudecmBomo
Ha acnupupaHama KucmuyHa meyHocm u obembm Ha
NpuUAOXKeHUA emaHoA 6axa omHoB0 no-zoremu npu
mbxkeme. Caeg noBmopHomo TNCEK ce ycmanoBu
3HayuMoO HapacmBaHe Ha npougHmMa Ha pegykuua Ha
obema, pecnekmuBHo om 31% (M3) Ha 88,2% (M6).

Mpu nauyueHmume, NpPOCAEgEHU egHa 20guHa
creg uzBopwBare Ha MCEK (n=26), ce Hamepu 3a-
gbpykaHe Ha pe3yamama, nocmuaHam Ha M6. Megu-
aHama Ha pegykuua Ha M12 e 91,4% (77-96,4). INpu
HUMO eguH oM nauueHmMume He ce HabAatogaBaxa pe-
uuguBu Ha M6 u M12.

Mo Bpeme Ha npouegypama He baxa gokaagBaHu
CEepPUO3HU HeXXeAaHu peakuyuu. Yacm om nayueHmume
cbobwuxa 3a npexogHa AokaaHa 6oaka no Bpeme Ha
anAukauuama Ha emaHoA, Koamo cnoHmaxnHo oms3By-
yaBawe B pamkume Ha 10-20 MUH. cAeg npouggypama.

ObcbikgaHe

B Hacmoswemo npoyuBaHe ce oueHu edek-
muBHocmma Ha MNMCEK kamo memog 3a AedyeHue Ha
npegumHo kucmuuHu 663au B LLPK. HabaiogaBaxme
3HauyuMa pegykuua Ha obema mpu meceua careg npo-
uegypama npu 81% om mpemupaHume B6b3au. Io-
cmuzHamuam edpekm ce 3ana3Ba npu 95% om na-
uueHmMumMe Ha wecmu meceu, Kakmo u npu Bcuuku,
npocAegeHu Ha gBaHagecemu meceu,. YcmaHoBuxme
npogbakaBawo HamarsBaHe Ha obema go wecmusa
meceu, caeg NCEK, caeg koemo ce gocmuza naamo.
HeonmumaneH nbpBoHauareH epekm HaAOXKU Npoue-
gypama ga ce noBmopu npu 11 om nauueHmume Ha
mpemu meceu, kamo HabalogeHuemo caeg noBmop-
Homo [NCEK noka3za omaAu4HU pe3yamamu - 3Havyuma
pegykuua Ha obema Ha wecmu mecey, ¢ 88% cnpamo
u3zxogHua. Hawume pe3yamamu ca cxogHU ¢ nybAu-
kyBanHume 8 aumepamypama npoyuBarua. Zingrillo u
cbmp. npoBexkgam 5-20guwHO npocnekmuBHO npo-
yuBare cpeg 43 nauueHmu ¢ kucmuuHu 8b3Au B8 LLK,
mpemupanu ¢ NCEK nopagu omka3 om xupypauyHo
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Tabauya 1. Xapakmepucmuku Ha nayueHmume npegu npoBexxgare Ha MNMCEK

O6wo Mdbxe XeHu P
(n=126) (n=29) (n=97)

CpegHa Bv3pacm (20g.) 46.2 £15.0 47£14.0 46£15.0 0.85

CvomHoweHue (%) 23 77

M3xogeH obem Ha Bwbzena (ml) 7.7 (3.7-17.6) |11.7 (5.8-23.2) | 6.7 (3.6-15.3) | 0.012

KoAuuecmBo acnupupana meuHocm (ml) 7.5(2.5-12.8) |11.5(7.5-16.5) | 4.5(2.0-10) | 0.001

KoAauuecmBo emanoa (ml) 2.5 (1-6) 5.0 (2.5-6.25) 2.0 (1.0-5) 0.003

CvoomHoweHue emaHoA/06em Ha Bb3era (%) 29.0 (21-54) | 33.0(19-47.2) | 33.0(21.1-46)| 0.74
CbomHoweHue emaHoA/acnupupaHa meuHocm (%) | 47.0 (33-54) | 50.0 (37.2-54) | 47.0 (33.3-50) [ 0.66

TabAuya 2. Mpomana 6 o6ema Ha Bb3aume npu npocaegaBane Ha M3, M6 u M12

AaHHume ca npegcmaBeHu Kamo Vi) (ml) V3 (ml) V6 (ml) V12 (ml) P

MeguaHa u pazmax.

(p*<0/0%)C-E CNPAMO U3XOGHUR obem O6wo 7.7 0.95* 0.75* 0.6 <0.05*

npegu , _ _ _ _ *%

e20.007) - cnpamo. usxogus (3.7-17.6) | (0.38-2.64) | (0.38-2.64) | (0.20-1.22) | <0.001

obem u obema Ha M3; XKeHu 6.7 0.94* 0.6™* 0.6* <0.001*

M3 - mpu meceua creg MCEK; M6 (3.6-15.3) | (0.41-2.71) | (0.28-1.42) | (0.3-1.22)

- wecm meceua caeg MNCEK;

M12 - gBaragecem meceua creq Muxe 11.7 2.3 2.4 0.54 ns

INMCEK; ns - not statistically significant. (5.8-23.2) | (0.51-5.5) (0.5-4.5) (0.4-3.8)

Tabauya 3. Cpabrenue mexxgy Bb3aume ¢ gobbp nbpBoHauareH ecpekm u Bb3Aume, nogaoskeHu Ha Bmopu

kypc MNCEK Ha M3

Pegykuyua <50% Pegykuyua >50%
(n=11) (n=84) P
Cpegna Bv3pacm (20g.) 47 (36-60) 46 (39-61) 0.66
Xenu/muxe (%) 36/64 78/22 0.68
N3xogeH 06em Ha Bb3era (ml) 15.5(3.7-13.3) 9.0 (4.1-16.0) 0.52
KoAuuecmBo acnupupana meuHocm (ml) 10.0 (2.0-21.0) 8.3 (3.0-13.0) 0.61
KoAauuecmBo emanoa (ml) 3.0 (0.8-7.0) 3.0 (1.0-6.0) 0.61
CvomHoweHue emaHoA/06em Ha Bb3ena (%) 20 (15.0-48.0) 33 (23.3-44.0) 0.60
CbomHoweHue emaHoA/acnupupaHa meyHocm (%) 33.3 (25.0-53.3) 47.0 (33.3-50) 0.56

AeveHue uau peuuguB caeg acnupauus (19). ABmopu-
me gokaagBam mepaneBmuuna epekmuBHocm npu
93% om Bb3Aume, ¢ nocmuz2Hama pegykuua Ha obe-
ma 91,9£11,4% Ha 24 meceu. B cayuaume ¢ HezagoBo-
AumeAeH pezyamam (7%), onpegeaeH Kamo cmeneH
Ha pegykuua <50%, e NnpemMuHamo KbM XUPYP2UUHO
AeyeHue. [TocmuzHamama pegykuusa Ha obema 24 me-
ceua caeg MCEK ce 3agbp>ka 6 xoga Ha npocaegaBa-
Hemo u He ca peaucmpupaHu peuuguBu.
EcpekmuBHocmma Ha memoga e u3zcaegBana
8 pempocnekmuBHo npoyuBare Ha Kim u comp.,

BratouBawo 217 mupeougHu B8b3Au - 127 U3uaAo Kuc-
muyHu u 90 npegumHo KucmuuHu (20). HabaogaBaro
e 3HaYUMO HamaaeHue Ha obema Ha nbpBu mecey, om
npocaegaBaHemo u npogbaxkaBawga pegykuua npes
ueAua nepuog Ha HabatogeHue (6,0£5,6 mec.). Epex-
mbm Ha NCEK npu gBeme 2pynu Bb3au e oueHeH Ha
06azama Ha pa3Aaukama mexxgy u3zxogHua obem u u3zme-
penua 6 kpaa Ha npocaegaBaHemo. PecucmpupaHa e
3HaYUMO no-20AaMa pegykuua B obema Ha KuCMuUYHU-
me cnpamo npegumHo kucmuuHume 6v3au (89,7% vs
78,2%, P<0,001). AonbAHUMEAHU Memogu Ha AedeHue
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(xupypauuHo, mepmoabramuBHo) ca uznoa3zBaHu npu
29 Bb3AU - 6 NOYMU U3UAAO KUCMUYHU U 23 npegum-
HO KucmuyHu. HanpaBeHusm kopeaayuoHeH aHaAu3
noka3Ba, ye uzxogHuam obem Ha Bb3era u kpwvBo-
MOKbM Ha coAugHama KomnoHeHma ca HezaBucumu
npegukmopu 3a edpekmuBHocm Ha INMCEK npu npegum-
HO kucmuyHume Bb3au. Ha 6a3a Ha me3u pesyamamu
aBmopume gonyckam, ye INCEK 6u umaro no-maska
epekmuBHoCcm npu 20Aemu No 06em KucmuyHu Bb3Au,
¢ 6o2amo kpwBocHabgeHa coaugHa yacm. Hawume pe-
3yamamu nomBbpykgaBam me3u uzBogu - uzxogHuam
o0b6em Ha Bb3aume e no-2oaam B 2pynama Ha nbpBoHaya-
AEH Heycnex Cnpamo 2pynama Ha gobbp mepaneBmuueH
omeoBop (15,5 ma cpewy 9,0 ma).

Ba>kHO npakmu4ecko 3HaueHue uma gbA20CpOY-
Hama egekmuBHocm Ha memoga. Hackopo nybau-
kyBan memaaHaauz, BkaouBaw, 1667 mupeougHu
B8b3AU, mMpemupaHu ¢ emaHoA, ycmaHoBaBa 3agop-
»KaHe Ha nocmu2Hamume pe3yamamu 68 pamkume Ha
10-20guwHoO npocaegaBare (21). ABmopume noguep-
maBam, ye npaBuaHuam nogbop Ha Bb3Aume e om
nbpBocmeneHHO 3HaveHue 3a nocmMuz2aHemo Ha on-
mumaaeH ecpekm. OnucaHume Kpumepuu ca CXOgHu
CbC 3agageHume om Hawua KoAekmuB - kucmuyHa
KomnoHeHma, cbecmabaaBawa muHumym 50% om obe-
ma Ha Bb3ena, GeHuzHeH uUMOAO2UYEH pe3yamam
om TI1b, Aunca Ha cycnekmHu exozpaddCku Xapak-
mepucmuku. M3noa3zB8aHomo koaudecmBo emaHona 6
npoyuBanuama Bapupa om 25 go 100% om moBa Ha
acnupupaHama Kucmu4Ha mevyHocm, Kamo ce npeno-
pbuBa uznoazBaHe Ha Hal-Huckua epekmuBeH obem.
B mHo3zuHcmBomo om uumupaHume npoyuBaHun
noBmopHa mepaneBmuyHa cecus e uzBupweHa cpeg-
HO 4 cegmuuu caeg nbpBama, kKoemo e no-paHo, om-
3aroxkeHomo B gu3adHa Ha Hawemo npoyyBaxe (11,
16, 26). Pesyamamume om npoyuBaHua C gbabe ne-
puog Ha npocaegaBane (3-7 20g.) ycmanoBaBam, ue
epekmbM Ha emaHoAa ce pazepbwa 8 pamkume Ha
mpu go wecm meceua, KakbBmo e u 3aroxkeHuam om
mAX CPOK 3@ omyumate Ha nbpBoHauyasHua omaoBop
KbMm AeveHuemo (22,23). ToBa e npuduHama, nopagu
koamo Bb3npuexme mo3u pumbm Ha npocaegaBatre 6
Hawemo npoyuBaHe. HabalogaBam ce uzBecmHu pas-
AUYUA MEXKJY Kpumepuume 3a npeueHka Ha nbpBoHa-
YaaHua omeoBop - pegykuua Ha Kucmu4Hua obem ¢
no-maAako om 20% uAU nepcucmupawia meyHa KOMnNo-
HeHma (4,24). Xapakmepucmukume, acouuupaHu ¢ He-
obxogumocm om noBmopen kypc Ha MNCEK ca 2oaam
u3xogeH obem Ha Bb3era u MHo20KamepHocm (24-27).

YcmanoBeHa e no3zumuBHa Kopeaauus mexxgy
obema Ha KucmuyHama komnoHeHma u omeoBopa
KbM AedyeHuemo. Pe3yamamume om 20AAMO MHO20-
ueHmpoBo npoyuBaHe nokazBam, ve pegykyusma Ha
obema Ha Bb3aume ¢ npeobragaBawa KucmuyHa yacm
(50-75%) e 79% cnpamo 98% 3a uU3uaA0 KuCmuyvHUMe
Bb3Au (4). NMocoueHoMo HamareHue e omuemeHo 6
Kpaa Ha 10-2oguweH nepuog Ha npocaegaBaHe.

Bbnpeku Bucokama egpekmuBHocm Ha memoga
mpabBa ga 6bgam ombeaszaHu HAKOU HegoCcMamb-
uu u o2paHuveHun kamo Bb3mo>kHoCmma 3a Hacmsbn-
BaHe Ha peuuguB B pazAudHU emanu Ha npocaega-
BaHemo (28). B Hawemo npoyuBaHe HabaogaBaxme
HacmbnBaHe Ha mMakcumaseH ecpekm Ha M6, Koemo
npegnoAaza kpumepuume 3a peuuguB ga Gbgam
onpegeAeHu kamo HapacmBaHe Ha obema caeg M6.
AuncBam obwonpuemu Kpumepuu, ¢ KOUMO ga ce ge-
(puHUpa Heycnexbm om mepanusma u nocaegBawo-
mo noBegeHue. Cnopeg Hakou aBmopu nbpBoHavas-
Huam edekm mpabBa ga 6bge oueHeH exoepadpcKu
eguH Mecey, CAeg npouegypama, Kamo nepcucmu-
pawa KucmuuHa vacm >1 ma, pegykuyusa Ha obema ¢
no-maako om 50% uAu Haauuue Ha KpbBocHabgeHa
COAUgHA KOMNOHEHMA ca uHguKkauuu 3a npegnpu-
emaHe Ha HoB mepaneBmuuen kypc (19,26,29). B
Aumepamypama ce onucBam cAyvau Ha KbCHU peuu-
guBu creg nbpBoHauaaHO nocmuz2Ham onMUMaAeH
pe3yamam (29). B egHo 4-2oguwHo npoyuBaHe Suh
u cbmp. Heycnex om INCEK e gokaagBax npu 18.7%
om AekyBaHume nauueHmu Ha nbpBu meceu. B xoga
Ha exozpagpckomo HabaogeHue (cpegHo 10 m.) KbceH
peuuguB e ycmarnoBeH npu 24.1% om cayyaume, a
obwama vecmoma Ha peuuguBume 6 pamkume Ha
ueAun nepuog Ha HabatogeHue e 38.3%. Te3u pe3ya-
mamu noguepmaBam BaxxHocmma Ha npogbaxkaBa-
womo exozpadpcko npocaegabaHe 8 pamkume Ha 12-
24 meceua om npouegypama. B Hawemo npoyuBare
Hue He ycmanoBaBame peuuguBu Ha KAuHUYHaMa
cumMnmomamuka uAu exozpadcku obekmuBusupaHo
HapacmBaHe Ha Bb3aume. TpabBa ga ce ombeaexxu
obauve maakua H6pou npocaegeHU om Hac OOAHU Ha
M12, koemo 3ampygnaBa uzBogume HU OmHOCHO
yecmomama Ha peuuguBume caeg MNCEK.

Hawemo npoyuBaHe uma HAakou ozpaHuveHus.
Ha nbpBo macmo, nepuogbm Ha npocaegaBaHe e
OMHOCUMEAHO KpambK, KOemo e XapakmepHo 3a
noBeuemo npoyuBaHua 6 ma3zu obaacm. Ha Bmopo
macmo, bpoam Ha npocaegeHume nauueHmu 6 kpaa
Ha nbpBama 2oguHa e maabk, koemo He no3BoaaBa
ga ce oueHU uarocmuama ecpekmuBHocm Ha memo-
ga. AuncBa u KoHMpoOAHa 2pyna, mpemupaHa ¢ gpye
abramuBen memog, upe3 koamo ga ce HanpaBu cb-
nocmaBka ¢ NCEK. No-HamambwHomo npocaegaBa-
He Ha uzcaegBaHama 2pyna 6u MO2A0 ga gage ueHHa
uHgopmauua 3a npegumcmBama Ha emaHoaoBomo
ckAepo3upaHe u pakmopume, obycraBawu goazo-
cpoyHama my ecpekmuBHocm.
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Pezyamamume om Hacmosawemo npoyuBare nokazBam, ye NCEK e Bucoko ecpekmuBeH u 6ezonaceH
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paHo 6 xoga Ha npocaegaBatemo u npogbaxkaBa 6 pamkume Ha nbpBama 2oguHa caeg npouegypama. C
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Bb3AuU.
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Ultrasound-guided percutaneous ethanol ablation (PEA) is an alternative non-surgical method for the treatment

of cystic thyroid nodules.

The aim of the present study was to evaluate the therapeutic effectiveness of PEA by monitoring the reduction
in volume of the treated nodules within 12 months after the procedure.

Materials and methods: One hundred and twenty-six subjects (97 females, 29 males; mean age 46,2+15
years) with predominantly cystic thyroid nodules were enrolled in this three-year prospective study. All patients un-
derwent an ultrasound examination with evaluation of the baseline nodule size and volume, followed by a fine-nee-
dle aspiration biopsy (FNAB) with cytology to exclude malignancy. Ultrasound-guided aspiration of the cystic fluid
was performed and 95% ethanol was applied into the cavity to a volume of 47% (33-54) of the aspirated fluid.
The effect was evaluated at three (M3), six (M6), and twelve (M12) months after the PEA when the changes in the
volume and the presence of residual cystic component were assessed.

Results: Compared to the baseline, the mean volume of the nodules decreased significantly at M3 (81,1%)
and M6 (89%). The volume reduction between M3 and M6 was also significant (p<0,001). In 11 patients (11,6%),
a second PEA was done at M3 due to suboptimal effect (volume reduction less than 50% of the initial volume).
The reduction in volume was maintained at M12 in all patients who were followed-up. The procedure was well

tolerated with transient pain at the injection site, reported by some of the patients.
Conclusion: PEA is a highly effective and safe method and should be considered as a first-line treatment for

patients with cystic thyroid nodules.

Key words: Percutaneous ethanol ablation, cystic thyroid nodules, ultrasound

Introduction

The incidence of thyroid nodules has increased sig-
nificantly primarily due to the routine use of ultrasound.
Thyroid nodules identified through palpation represent
a mere 5% of cases, whereas employing ultrasound el-
evates the detection rate to 70% (1,2). Cystic nodules
account for 15-25% of all thyroid nodules. They occur
through two main mechanisms - sudden hemorrhage
into an existing thyroid nodule (hemorrhagic cysts) and
cystic degeneration with an accumulation of colloid (col-
loid cysts) (3). Based on the amount of the cystic fluid,

nodules are divided into completely cystic (>90%),
predominantly cystic (75-90%), mixed (50-75%), and
predominantly solid (35-50%) (4). According to the lit-
erature data, the risk of malignancy in completely cystic
nodules is very low (<1%), while in predominantly cys-
tic nodules it ranges from 3% to18% and is determined
by the sonographic characteristics of the solid part (5,6).
The approach for asymptomatic and small-sized cysts in-
volves ultrasound surveillance, with spontaneous resolu-
tion of cystic contents observed in a significant number
of cases (7). Several criteria determine the need for ther-
apeutic intervention, including nodule size, suspicious
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ultrasound features, presence of compressive symptoms
or cosmetic concerns. Ultrasound-guided fluid aspiration
is both a diagnostic and therapeutic procedure, resulting
in rapid reduction of nodule volume in up to 50% of
cases (8). However, a disadvantage of this method is the
high recurrence rate, ranging from 40-59% (9,10). Large-
sized nodules (>4 cm) as well as recurrent cystic nodules
are considered appropriate for surgical treatment.

Due to potential peri- and post-procedure compli-
cations, as well as the risk of permanent hypothyroid-
ism, alternative minimally invasive approaches are be-
coming more commonly employed, such as chemical
and thermal ablation. Their incorporation into clinical
practice significantly broadens the range of available
treatment options. Ultrasound-guided percutaneous
ethanol ablation (PEA) is an effective and safe method,
first applied to cystic nodules in the 1980s (11). The
procedure involves aspiration of the cystic contents
followed by application of 95-99% ethanol into the
nodular cavity (12). The therapeutic effect is achieved
through the direct toxic action of ethanol, inducing cel-
lular dehydration and protein denaturation, ultimately
leading to coagulation necrosis (13). Subsequently,
fibrosis develops resulting in volume reduction. The
method is characterized by rapid efficacy, low cost,
accessibility and absence of serious complications.
Promising outcomes have been reported - a reduction
in the volume of the treated nodules of 80-100% in
entirely cystic nodules and 65-85% in predominantly
cystic nodules (14-16). The application of PEA in sol-
id nodules has limited efficacy and requires multiple
procedures, therefore it is not routinely applied (17).
The principle of ethanol sclerotherapy has also been
applied in our country in cases of parathyroid gland hy-
perplasia within secondary hyperparathyroidism (18).

The aim of the present study was to evaluate the
effectiveness of PEA as a treatment method for predomi-
nantly cystic thyroid nodules, by assessing the reduction
in volume of the treated nodules within one year.

Materials and methods

From January 2020 to January 2023, 140 patients
with cystic thyroid nodules were admitted to the Depart-
ment of Thyroid and Metabolic Bone Diseases of the Uni-
versity Hospital of Endocrinology (USHATE). The present
study enrolled 126 patients (97 women, 29 men), mean
age 46,2 £ 15 years with predominantly cystic thyroid
nodules who met the following inclusion criteria:

1. Compressive symptoms (neck pain, dysphagia) 2.
Presence of a visible swelling in the neck area, causing
a cosmetic concern 3. Cystic component > 50% of the
nodule volume 4. Benign cytological result of fine-needle
aspiration biopsy (FNAB) - Bethesda categories 1 and 2

Fourteen patients did not meet the criteria and
were excluded from further analysis. All patients signed
an informed consent approved by the hospital.

Ultrasound and cytological evaluation

All patients underwent a neck ultrasound examina-
tion using with Aloka ProSound 6 and 7 ultrasound ma-
chines, using a linear probe (13,3 MHz) by two investi-
gators. The volume of the nodule (V) was determined by
the formula for an ellipsoid - V [ml] = 0,479 x | x t x ap
[cm], where |, t and ap represent the three dimensions -
longitudinal (), anterior-posterior (ap) and transverse (t).
Prior to PEA, all patients underwent FNAB of the solid
component of the nodule to rule out malignancy.

Procedure description

After skin disinfection, the cystic fluid was aspirated
to the maximum possible volume, using a 21-22G needle.
Immediately afterward, 95% ethanol was injected into the
nodule cavity in a calculated volume of 50-100% of the
aspirated fluid volume. Possible side effects were noted im-
mediately after the procedure.

Patients were followed up with ultrasound examina-
tion at three months (M3), six months (M6) and twelve
months (M12) postprocedure. The following ultrasound
parameters were evaluated at each visit - size, volume,
echogenicity and blood flow. A volume reduction of >50%
was considered a criterion for a favorable outcome. A sec-
ond PEA course was performed in the following cases:

1) Reduction in nodule volume of less than 50%;

2) Presence of residual cystic component; 3) Per-
sistence of cosmetic issue/compressive symptoms.

Statistical methods

The data were processed and analyzed using the
statistical software IBM SPSS 19.0 for Windows. Nu-
meric variables are presented as mean and standard de-
viation or median and interquartile range according to
the type of data distribution. Kolmogorov-Smirnov and
Shapiro-Wilk tests were used to verify the normality of
data distribution. Parametric (Pearson correlation anal-
ysis) and non-parametric methods (Wilcoxon rank anal-
ysis, Mann-Whitney U-test) were used to analyze the
numeric variables. Hypothesis testing was conducted
at a predetermined significance level of 0,05 (p<0,05).

Results

The main clinical characteristics of the patients and
treated nodules are presented in Table 1. A significant-
ly higher initial volume was observed in male patients
(11,7 ml vs. 6,67 ml, p=0,012), necessitating the appli-
cation of a larger amount of ethanol.

We observed a moderate but significant positive
correlation between patient age and baseline nodule
volume (p=0,005).

All 126 patients underwent percutaneous PEA in a
single session. The patients followed-up at M3 were 95
(75,4%), at M6 - 58 (46%) and at M12 - 26 (20,6%). A
second course of PEA was performed in 11 of the patients
followed up at M3 (11,6%), due to suboptimal initial out-
comes, with 6 of them followed up at M6 and 4 at M12.

A significant decrease in the volume of treated
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nodes was found at three and six months post-proce-
dure, by 81,1% and 89,0%, respectively (Table 2). The
difference in volume between M3 and M6 was also
significant (p<0,001). In 3 patients (3,16%) at M3, an
incomplete effect of the procedure was noted - com-
plete absorption of the cystic component, but insufficient
volume reduction compared to the initial (<50%). Given
the absence of residual fluid, a second course of PEA was
not undertaken. The achieved result persisted at M6.

A second course of PEA was performed at M3 in
11 patients (7 men and 4 women) with predominantly
cystic nodules and an initial volume of 17,1216 ml. The
results are presented in Table 3.

In patients followed up one year after PEA (n=26), main-
tenance of the achieved result at M6 was found. The medi-
an reduction at M12 was 91,4% (77-96,4). No recurrences
were observed at M6 and M12 in any of the patients.

During the procedure no serious adverse reactions
were reported. Some patients experienced transient lo-
cal pain during ethanol application, which spontaneous-
ly resolved within 10-20 minutes after the procedure.

Discussion

The present study evaluated the effectiveness of
PEA as a treatment modality for predominantly cystic
thyroid nodules. We observed a significant reduction in
volume three months post-procedure in 81% of treated
nodules. This effect persisted in 95% of the patients at
the sixth month and in all patients followed up at the
twelfth month. We found a continuous decrease in vol-
ume up to the sixth month following the procedure,
after which a plateau was reached. In cases where the
initial effect was suboptimal, 11 patients required re-
peated procedures at the third month, with subsequent
follow-up showing excellent results - 88% reduction in
volume at the sixth month compared to baseline.

Our results are consistent with prior research.
Zingrillo et al. conducted a 5-year prospective study
among 43 patients with cystic thyroid nodules treated
with ethanol ablation due to failed surgical treatment or
recurrence after aspiration (19). The authors reported
therapeutic efficacy in 93% of the nodules, achieving
a volume reduction of 91,9+11,4% at 24 months. In
cases with an unsatisfactory response (7%), defined
as a degree of reduction <50%, surgical treatment
was performed. The effectiveness of the method was
also investigated in a retrospective study by Kim et al.,
which included 217 thyroid nodules - 127 completely
cystic and 90 predominantly cystic (20). They observed
a significant reduction in volume at the first month of
follow-up, with continued reduction throughout the ob-
servation period lasting 6,0£5,6 months. The effectof
PEA in both types of nodules was assessed based on the
difference between baseline volume and measurements
at the end of follow-up. A significantly greater reduction
in the volume of cystic versus predominantly cystic nod-
ules was registered (89,7% vs 78,2%, P<0,001).

Ad(ditional treatment techniques (surgical, thermoablative)
were used in 29 nodules - 6 almost entirely cystic and 23
predominantly cystic. The correlation analysis conducted
showed that the initial volume of the nodule and the blood
flow of the solid component are independent predictors of
the effectiveness of PEA in predominantly cystic nodules.
Based on these results, the authors suggest that the method
would be less effective in large-volume cystic nodules with
a richly blood-supplied solid part. Our results confirm these
findings—the baseline volume of the nodules was greater
in the initial failure group compared to the good response
group (15,5 mL vs. 9,0 mL).

The long-term effectiveness of the method holds
practical significance. A recent meta-analysis involving
1667 thyroid nodules treated with ethanol showcased
sustained results over a 10-year follow-up period (21).
The authors emphasized the crucial role of proper pa-
tient selection in attaining optimal outcomes. The de-
scribed criteria are similar to those set by our team - a
cystic component constituting at least 50% of the nod-
ule volume, a benign cytology result, and absence of
suspicious ultrasound features.

The amount of ethanol used in the studies ranged
from 25 to 100% of that of the aspirated cystic fluid,
with the recommendation to use the lowest effective
volume. In the majority of the cited studies, a repeat
therapeutic session was performed approximately
4 weeks after the first, which is earlier than planned
in our study design (11, 16, 26). Results from studies
with a longer follow-up period (3-7 years) found that
the effect of ethanol unfolds within three to six months,
which is the timeframe they set for reporting the initial
response to treatment (22,23). Based on this finding
we implemented the same follow-up schedule in our
study. Certain discrepancies are observed in the criteria
usedto assess the initial response - reduction in cystic
volumeof less than 20% or persistent liquid component
(4,24). The characteristics associated with the need for
a repeat course of PEA are a large initial nodule volume
and multichamber cystic lesions (24-27).

A positive correlation has been established be-
tween the volume of the cystic component and the
treatment response. Results from a large multicenter
study show that the reduction in volume of nodules
with a predominantly cystic portion (50-75%) is 79%
compared to 98% for entirely cystic nodules (4). This
reduction was observed over a 10-year-follow-up period.

Despite the high effectiveness of the method, some
drawbacks and limitations should be noted, such as the
possibility of recurrence at different stages of follow-up (28).
In our study, we observed maximal effect at M6, which im-
plies that recurrence criteria should be defined as volume
increase after M6. There are no universally accepted criteria
to define therapy failure and subsequent management.

According to some authors, the initial effect should
be assessed by ultrasound one month after the proce-
dure, as a persistent cystic portion >1 ml, a volume re-
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Table 1.

Baseline characteristics of treated patients before PEA

Total Male Female P
(n=126) (n=29) (n=97)
Age (y) 46.2 £15.0 47+14.0 46%15.0 0.85
Ratio (%) 23 77
Baseline nodule volume (ml) 7.7 (3.7-17.6)| 11.7 (5.8-23.2) | 6.7 (3.6-15.3) [ 0.012
Aspirated fluid volume (ml) 7.5(2.5-12.8) | 11.5(7.5-16.5)| 4.5(2.0-10) | 0.001
Ethanol volume (ml) 2.5 (1-6) 50(2.56.25) | 2.0(1.05) | 0.003
Ethanol/nodule volume ratio (%) 29.0 (21-54) | 33.0 (19-47.2) | 33.0 (21.1-46) | 0.74
Ethanol/aspirated fluid ratio (%) 47.0 (33-54) | 50.0 (37.2-54) | 47.0 (33.3-50) | 0.66
Table 2. Changes in nodule volume at M3, M6 u M12 follow-up
Data are presented as median and VO (ml) V3 (ml)| V6 (ml) | V12 (ml) P
interquartile range.
(p*<0,05) - compared to the initial Total 7.7 0.95* 0.75** 0.6 <0.05*
volume before PEA, . (3.7-17.6) | (0.38-2.64) | (0.38-2.64) | (0.20-1.22) | <0.001**
(p**<0,001) - compared to the ini-
tial volume and the volume of M3; Female 6.7 0.94* 0.6™ 0.6* <0.001*
M3 - three months after PEA; (3.6-15.3) | (0.41-2.71) | (0.28-1.42) | (0.3-1.22)
M6 - six months after PEA;
M12 - twelve months after PEA; Male 11.7 2.3 2.4 0.54 ns
ns - not statistically significant. (5.8-23.2) | (0.51-5.5) (0.5-4.5) | (0.4-3.8)

Table'3" Comparison between nodules with good initial effect and nodules undergoing a second course of

PEA at M3
Reduction <50% Reduction >50%
(n=11) (n=84) P
Mean age (y) 47 (36-60) 46 (39-61) 0.66
Female/male (%) 36/64 78/22 0.68
Baseline nodule volume (ml) 15.5 (3.7-13.3) 9.0 (4.1-16.0) 0.52
Aspirated cystic fluid volume (ml) 10.0 (2.0-21.0) 8.3 (3.0-13.0) 0.61
Ethanol volume (ml) 3.0 (0.8-7.0) 3.0 (1.0-6.0) 0.61
Ethanol volume/nodule volume ratio (%) 20 (15.0-48.0) 33 (23.3-44.0) 0.60
Ethanol ethanol/aspirated cystic fluid volume ratio (%) 33.3(25.0-53.3) 47.0 (33.3-50) 0.56

duction of less than 50%, or the presence of a blood-supplied
solid component are indications for undertaking a new ther-
apeutic course (19, 26, 29). Cases of late recurrences after
initially achieved optimal result have also been reported (29).

In a 4-year study, Suh et al. (29) reported failure
of the procedure in 18,7% of treated patients at the
first month. During ultrasound follow-up (average 10
months), late recurrence was found in 24,1% of cases,
and the total frequency of recurrences within the entire
observation period was 38,3%. These results empha-
size the importance of continued ultrasound monitor-
ing within 12-24 months of the procedure.

In our study we did not observe recurrences in

clinical symptoms or ultrasound-visualized nodule en-
largement. However, the limited number of patients
followed up to M12 presents a challenge in drawing
definitive conclusions regarding the frequency of recur-
rences after PEA. Further research with a larger sam-
ple size and longer follow-up duration would provide
valuable insights into the recurrence rate and long-term
efficacy of the procedure.

Our study has several limitations. Firstly, the fol-
low-up period is relatively short, which is typical of
most studies in this field. Secondly, the number of pa-
tients followed at the end of the first year is small, which
does not allow for a comprehensive evaluation of the
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method"s overall effectiveness. Additionally, there is a
lack of a control group treated with another ablative
method for comparison with PEA. Further follow-up of
the study group could provide valuable information on
the advantages of ethanol sclerotherapy and the factors
influencing its long-term effectiveness.
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Conclusion

The results of the present study indicate that percutaneous ultrasound-guided ethanol ablation is a highly effective
and safe method for treating cystic thyroid nodules. Volume reduction occurs early in the follow-up period and con-
tinues within the first year after the procedure. Considering the potential for achieving rapid and sustained therapeutic
effect, the low recurrence rates, and its accessibility, PEA emerges as a first-line therapy for cystic thyroid nodules.
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Opuz2uHaAHa cmamus

Kpanuodapunzeom 6 gemcka 6v3pacm - pagko
3aboAnbane ¢ HeobGXoguUMOCM OM MyAmugucyu-
NAUHapeH noxog. Onumoum Ha BapHeHCKUA eKc-
nepmeH YeHmMouvp No pegKku egHOKPUHHU boArecmu
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Pe3siome

Kparuoapurzeombm (Kp®D) e pagbk gobpokadecmBeH mymop, kKamo 0KoAo noAoBuHama om cayuyaume
ce guazHocmuuupam go 18 2oguwHa Bb3pacm.

Llea: ga ce npegcmaBam 0606weHu gaHHu 3a npocaegaBanume navueHmu ¢ Kp® 6 Excnepmtua ueHmbp
No pegku eHgokpuHHU 6oarecmu 666 BapHa (BEPLIEB).

lNMayuesmu u memogu: PempocnekmuBHo npoyuBaHe (2013-2023 2.) Ha Bcuuku nauueHmu, npocaegaBaHu
> 1 2oguHa. ObpabomeHu ca gemozpagCcku, KAUHUYHU, AabopamopHu u obpa3zHu gaHHu, Bug u nocreguuu om
A€4YeHuemo.

Pe3yamamu: 3a nocodeHus nepuog ca HabaogaBanu 7 nayueHmu (cp. Bb3pacm 8,4%3,9 2., 71,4% momue-
ma), HabatogaBaHu 42,7£36,4 meceua. CpegHama NpogbAXKUMEAHOCM HAa CUMNMOMUME Npegu guazHOCMuUUU-
paHemo e 5,819,5 meceua. Had-yecmu ca 2aaBoboaue, 3pumeaHu HapyweHua u noBpvwaHe (57,1%), 3a6aBeHa
pacmexHa ckopocm (42,9%) u gp.; 71,4% ca koHcyamupaHu ¢ opmasmonro2. AMP e npoBegeH npu Bcuuku
ydacmuuyu (npu nemuma caeg npegxoxgaw, KT). NMoBeue om noroBuHama nauueHmu (57,1%) ca cbe cynpace-
AapHa u cerapHa popmauvun; 100% ca ¢ agamaimomamoszeH mun Kp®D. OnepamuBHomo AeueHue e npoBegeHo
6 wecm HeBpoxupypauyHu KAUHUKU, Npu mpuma nocaregBano om Abueseverue. B 71,4% e uzBobpweHa moman-
Ha pe3ekuun. Bcuuku nauueHmu ca ¢ nocmonepamuBeH naHxunonuMyumapu3bm, Had-4ecmo Xunomupeougu-
3bM U UHCunugeH guabem (no 100%). Cpegnama Bb3pacm Ha HavaAo Ha 3amecmumeaHa mepanus ¢ YyoBewku
pekombuHaHmeH pacmexeH xopmoH (upPX) e 2,75%2,1 2. creg npukatouBaHe Ha AedeHuemo. Kbm momeHma
HAMa nayueHmMu ¢ Hacmwunua peyuguB Ha KpO.

3akarodeHue: KpaHuogapurHzeombm 6 gemcka Bb3pacm Bce owe ce guazHocmuuyupa OMHOCUMEAHO KbC-
Ho. CbBpemeHeH cmaHgapm 3a AeveHue e onepamuBHomo my omcmpanaBare, koemo ga ce npoBege 6 pede-
peHmeH ueHMbBP € gocmambyeH 06em cAydau U C WUpOK MyamugucuyunauHapeH ekun. AedeHuemo c 4pPX e
gokazaHo 6e3onacHo u edpekmuBHo, kamo He yBeauuaBa puckbm om peuuguBu.

KaoyoBu gymu: kpanuocapurzeom, gemcka Bb3pacm, NaHxunonuMyumapu3bm, pacmeskeH XOPMOH, MUA-
MUQUCUUNAUHAPEH NOGXOJ

Endocrinologia vol. XXIX N¢2/2024



basgapcka, KOaus P. u cbmpygHuyu

BbBegeHue

KpaHnuoapuHezeombm (Kp®dD) e pagbk gobpo-
kauyecmBeH embpuoHareH mo3bueH mymop (WHO
10), npou3xoxkgaw, om KapaHuoapuHzaeaAHUa Ka-
HaA U aHeaxkupaw, ceAapHa U/UAU cynpaceAaapHa
o6racm. Cnopeg xucmoaoz2uuHua BapuaHm ce pas-
geAs Ha 2 2pynu: hanuAapeH U agamaHmomamo3eH
(xapakmepeH noBeue 3a gemckama Bv3pacm). No-
CAEgHUAM Ce acouuupa € KucmuyHa KOMNOHeHmMa,
KaAuugpuKamu u HaAu4ue Ha pazAudHu mymauuu 6
Wnt/B-catenin nbma, kKamo Hal-yecma e mymauuama
8 eeHa 3a P-catenin (CTNNB1) (1). Yecmomama Ha
Kp® Bapupa om 0,5 go 2,5/1 000 000 HaceaeHue,
kamo 30-50% om cayvyaume ce gua2HoCcmuuupam
B8v6 Bbzpacmma go 18 2. (2, 3).

B guaeHo3zama Ha agamaHmomamo3zHua Kp® ce
HabalogaBam gBa Bvb3pacmoBu nuka: 5-15 2oguwHa
Bb3pacm u 45-60 2oguwHa Bb3pacm (2). B noBeuemo
cAyHau KpaHuodapuHzeomume ce guazHocmuyupam
OMHOCUMEAHO KbCHO hopagu nbpBoHauaaHama He-
cheyuduyHa KAUHUYHa u3zaBa. Chopeg gaHHU om pa3-
AUYHU €NUgemMUuOA02UYHU npoyuBaHua Hama pa3Auku
8 uecmomama me>kgy noroBeme (1-3).

MbpBume kauHUYHU Geae3u 3a Haauuue Ha KpD
BkatouBam Had-vuecmo peuuguBupawo 2aaBoboaue u
noBpbware kamo u3aBa Ha noBuweromo Bbmpeue-
penHo HaaseaHe (BYH) (5). Apyau yecmu cumnmomu
npu u3aBa Ha Kp®D ca HapyweHua 6 3peHuemo (62-
84%) u xopmoHaaHu gecpuuumu (52-87%), kKamo uec-
momama um KopeAupa C pazmepa U AoKaAuzauuama
Ha mymopa (1, 5, 6). Cnopeg gaHHU OM UMAaAUAHCKO
MHoz2oueHmpoBo npoyuBaHe, npu npezeHmauuama
48% om yyacmHuuume ca UmMaAUu NOHe egHO egHO-
KpUHHO HapyweHue (10).

PewaBawo uzcaegBare npu guazrosama Ha Kp®D e
obpazHomo uzcaegBare Ha o6AacmMmMa Xunomaamyc-xu-
nocpu3a, 3a NpegnoyumaHe upes3 agpeHo-mazHUMeH pe-
30HaHC (IMP), a npu HeBb3moxxHocm 3a uzBbpwBate-
mo my - upe3 KT. o Hacmosawem AreueHuemo Ha KpD
BrkatouBa momaaHa pesekuua 6 cayvaume, Koeamo e
Bb3MOKHO, Kamo ocHoBHama ueA npu Bcaka mepaneb-
mu4Ha MaHunyaauua e 3ana3BaHemo Ha xunomaaamyca
u HezoBume hyHKUUU. B HAKOu om cayyaume nocmone-
pamuBHo ce npoBe>kga paguomepanus (5,7).

Bonpeku Bucokama npexuBaemocm Ha nauvuen-
mume ¢ Kp®, guazHocmuuupaHu 6 gemcka 6vb3pacm
(52. npexxuBaemocm 8 91-98%, 20 2oguwHa 8 87-
95%), kauecmBomo um Ha >kuBom e 3HauumeAHo 3a-
ceaHamo. To3u pakm ce cBbp3Ba c nocaegcmBuama
om xunomaaAamo-xunogu3apHama gucgyHkuua, 3pu-
meAHOMO 3acaeaHe, memaboAaumHume HapyuweHus,
KkoeHumuBHuAa u couuaseH gecpuuumu (1,6). Hal-uec-
Mo cpewaHume nocmnpouegypHu nocaegcmBua npu
Kp® ca nanxunonumyumapu3bm, ouHU u HeBponro-
2UYHU HapyweHun, Kakmo u HapyweHua 6 ncuxo-co-
yuarHama cgpepa u kavecmBomo Ha >kuBom (4).

OcHoBHume hyHKUUU Ha XunouzapHume Xop-
MOHU Ca eCEHUUAAHU 3a NoggbpykaHe Ha memaboaum-
Hume npouecu B opeaHuzma. To3u ¢pakm, Kakmo u
20AAMama vYecmoma Ha gepuyumume Um Npu HaAuuU-
emo Ha Kp®, onpegeasa ocobeHama BaxxHocm Ha paH-
HOMO CKpUHUpaHe, guazHocmuyupaxe u HaBpemeHHO
AeYeHUe Ha XOpMOHaAHUMe gedpuyumu ¢ ueA npeBet-
uua Ha ycaoxkHeHusa u nogobpaBaHe Ha kauecmBomo
Ha >kuBom Ha nauueHmume u mexHume cemeucmBa.
[1pe3 nocaegHume 5 20guHU Hal-guckymabuaHa e
memama Nno OMHOWeEeHUEe Ha AeveHuemo C pekombu-
HaHmeH voBewku pacmexxeH xopmoH (4pPX) cpeg na-
uueHmume ¢ Xunou3apHu Mymopu, Npu Koumo ge-
puuumsbmM Ha PX gocmuza go 100%. Owe npe3 2018
2. egHomo om nbwpBume nybAaukyBaHu cmaHoBuwa e
Ha HEMCKUA pe2ucmbp 3a KpaHuogapuH2eomu, Koemo
nocmyaupa, ye AedeHuemo c 4ypPX e He camo Ge3o-
nacHo, Ho u He Bogu go noBuweH puck om peuuguB
uau pacmex Ha Kp® (11). TopenocoueHomo AeveHue
Bogu u go gonbAHUMEAHU NOA3U NO OMHOWEHUE Ha
KOHMpoAa Ha meaaomo u nogobpaBa nokazameaume
Ha kayecmBomo Ha »kuBom (11).3a  onmumaaHOMO
B3emare Ha peweHua npu AedeHue u npocaegaBaHe Ha
navuueHmume ¢ Kp®D e Heobxogum MyamugucuunAu-
HapeH ekcnepmeH ekun, BkaouBaw, Kamo MuHUMYM
gemcKku eHgoKPUHOAO2/eHgoKpuHoAo2, HeBpoxupype,
OHKOAO2, HeBpoogmaamoroez u ncuxoaoe (1, 6, 7).

Lleama Ha Hacmoawomo egHoueHmpoBo npoyu-
BaHe e ga ce npegcmaBu 060bweHue Ha npocaegaBa-
HUMe nauueHmMu ¢ KpaHuogapuHzeom B8 EkcnepmHusa
UEHMBP NO pegku eHgoKpuHHU 6orecmu 666 BapHa
(BEPLIEB) no omHoweHue Ha KAUHUYHUME Xapakme-
pUCMUKU NpU guazHOCMUUUPAHEMO UM, AeYeHUemo
Ha Kp®D, Haaruuuemo Ha peuuguBu, yvecmoma u Bug
Ha NnocmNpouegypHUa naH-/xunonumyumapusbm,
KaKmo u 3amecmumeAHOmo AeveHue.

Mamepuaau u memogu

MNpoBegoxme pempocnekmuBHO goOKYMEHMHO
npoyuBaHe cpeg neguampuuHume nauueHmu Ha BEP-
LIEB, o6xBawawo nepuog om 10 2oguHu (01 aHyapu
2013 2. go 01 aHyapu 2023 2.). BkaoueHu ca Bcuuku
navueHmu, guazHocmuuupadu ¢ Kp® u npocaegaBa-
Hu 3a noBeue om 1 nbAHA 20guHa.

CovbpaHu ca gemozpadpcku gaHHu (Bb3pacm npu
guazHo3ama, NOA), KAUHUYHA KapmuHa Npu guazHo3ama,
Bpeme go HacouBaHe Kbm ekcnepmeH UeHMBbP, gaHHU
om ob6pa3zHu uzcaegBarus, Bug u 06em Ha AedeHueMO U
nocAeguuu Om He20, CAegnpouegypHO npocaegabBatie u
3amecmumeAHO AedeHue. Bcuuku XOpmoHaAHU u3caegd-
BaHua ca npoBexxgaHu B KauHuuHa aabopamopus Ha
YMBAA ,CB. MapuHa”. KauHuuHama aabopamopus uz-
BbpwbBa nocmoaHeH BbHWEH AabopamopeH KOHMPOA.
Ob6pazHu uzcaegBarua ca uzBopwBaru B KauHuka no
obpa3Ha guazHocmuka Ha AMP Siemens 1,5 Tz. Pe3ya-
mamume ca obpabomeHu c SPSS 17.0.
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Pesyamamu

3a 10 2oguwen nepuog (2013-2023 2.) 666 Bap-
HeHckua EkcnepmeH ueHMbp NO pegku eHgoKpUHHU
6oaecmu ce HabAaogaBaHu 7 geua ¢ Kp®D ¢ npocaega-
BaHe 3a noBeue om 1 2oguHa. MNMauueHmume ca npo-
cAegeHu cpegHo 42,7+36,4 meceya (om 1 go 9 20g.).

CpegHama 6Bb3pacm Ha guaeHOCMuuupaHe Ha
Kp® e 84£3,9 2. (om 3,4 2. go 15,5 2.) Om npocaege-
Hama 2pyna 71,4% (n=5) ca momuyema. KauHukama npu
guazHocmuuupaHemo um e npegcmabBena Ha Queypa 1.

CpegHama nNpogbAXKUMEAHOCM Ha CUMNMOMU-
me npegu guazHocmuuupaHemo e 5,8+9,5 meceug,
kamo Bapupa om 1 cegmuua go 2 20guHu.

Moumu Bcuuku yyacmuuuu (71,4%, n=5) nvpBo-
HaYaAHO ca KOHCYAmMupaHu € Ohmaamoao2 nopagu
ecmecmBomo Ha onaakBanuama cu. Camo gBama ca
npeaaegaHu om gpyau Aekapu - gemcku eHgoKpu-
HoAo2 (gaHHU 3a 3ab6aBeH pacmexx) u HeBpoxupyp2
(mpaBma Ha 2raBama). Ha Bcuuku nauueHmu e npo-
Begen AMP Ha xunomaramyc-xunogu3a, Kamo 5 om
max umam npegxoxkgaw, komniomubp momozpad (KT)
Ha 2aaBeH MO3bK C gaHHU 3a 0b6em 3aemaw, Npouec.

[NoBeye om noroBuHama navueHmu (57,1%,

n=4) ca C gaHHU 3a ceAapHa U cynpaceAaapHa popma-
Uus, a 0CMaHaAume - CaMo CbC CeAapHO aH2axkupaHe.
Pesyamamume om xucmoaozuama npu Bcuuku yyac-
mHuuu gokazBam agamaHmomamoszeH mun Kp@.

[MauueHmume ca onepupaHu 8 wecm pa3zAudHU
HeBpoxupypauuHU KAUHUKU Mexgy 2 u 4 cegmuuu
creg nocmaBaHemo Ha guaeHo3ama. EgHa mpema
(28,6%, n=2) ca nbpBoHauarHO onepupaHu u3BbH
cmpaHama (Typuua u lfepmanua). [NoBeue om noroBu-
Ha yuyacmuuuu (57,1%, n=4) ca npoBeau onepamuBHo
AeueHue B 2p. Cogpua u camo eguH 6 ep. BapHa. MNpu
nem (71,4%) om yuyacmHuuume e u3BbpweHa mo-
maaHa pesekuua Ha Kp®D, a npu gBama - cyobmoman-
Ha. Tpu npocaegaBanemo, mpu geua ca ¢ peyuguB
Ha Kp®: gBe go 12 meceua creg cybmomaaHo npe-
maxBaHe Ha Kp®D, a mpemomo geme - 2 20guHU cAeq
momaAHo npemaxBaHe Ha mymopHama maca. lpu
gBa om peuuguBume ca npoBegeru noBmopHu one-
pamuBHu uHmepBeHyuu, KAMO eguHUAM NauueHm e
npoBea u Abuemepanua. EguHuam om nayueHmume
cbe cyomomaaro npemaxBare Ha KpD u peuuguB e
npoBea camo agioBaHmHoO AbuereueHue .

B Tabauuya 1 ca npegcmaBeHu ob6o6weHUMe xa-
pakmepucmuKku Ha omgeAHUMe cAydadu.

Tabauya 1. O6wu xapakmepucmuku Ha nayueHmume ¢ Kp®.

oA (m/x) M M M X M X M 71,4% MBXKKU NOA
Bw3pacm npu
guazHoCcmuuupaHemo 8,4+3,9 2.
(2oguHu) 7,3 8,9 11 6,2 3,4 6,5 15,5 (3,4 -15,5)
MopgbAKumMeAHoCM Ha 1 1 24,5 0,5 0,5 0,25 13 5,8%£9,5 mec.
cumnmomu (mec. ) (0,5-24,5)
[MpogbA)KUMeAHOCM Ha 12 36 30 109 12 76 24 42,7+36,9 mec
npocaegaBaHe (mec.) (om1go9e2.).
O6pa3Hu uzcaegbanun:
KT Ha 2naBa x X X X 71,4%
AMP Ha XX X X X X 100%

Aokaauzauua Ha mymopa
CenapHO aH2a)kupaHe X X X 43%
CenapHo u cynpa-
CeAapHO aH2axkupaHe X X X X 57,1%
O6em Ha onepamuBHo AeueHue

TomaaHa pesekuun X X X X X 71,4%

[NapuuarHa pe3ekuun X 4 28,6%
AgioBaHmHoO AbuereueHue X 28,6%
Peuugu6 X x 42,9%
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basgapcka, lOaus P. u compygHuyu

INpegonepamuBHo u B paHHuUA nocmonepamu-
BeH nepuog (10 gHu) Bcuyku nauueHMU ca KOHCYA-
mupaHu C gemcku eHgokpuHoaoz. INocmbnBaHemo
Ha nayueHmume Kbm EkcnepmHusa ueHMbp 3a NbAHa
oueHka e cpegHo 18 meceua, kamo Bapupa om 1 me-
cey, go 8 2oguHu. ABama om ydacmHuuume, nocCMb-
nuau noBeue om 12 meceua caeg onepamuBHomo
AeueHue, ca HabalogaBaHu om gemcku eHgOKPUHOAOR
no mecmoxxuBeeHe, 6e3 ga e npegaro>KeHa nNbAHa 3a-
MeCmumeAHa XOPMOHaAHa mepanus.

Bcuyku HabaogaBaHu geua ca ¢ gaHHU 3a nax-
xunonumyumapu3bm npu npegcmaBavemo 6 Exc-
nepmHuUA UeHM®BP, € Hal-MaAKO NO 3 XOPMOHAAHU ge-
puyuma. OmHocumeAHUAM gaA nauueHmu cnopeg
6poa Ha xopmoHaaHume gecpuyumu e npegcmabeH
Ha Queypa 2.

Ha Queypa 3 ca npegcmabBeru BugoBeme nocm-
npouegypHU gecpuyumu U maxHama yecmoma.

MHcunugHuam guabem (MA) npu u3caegBana-
ma 2pyna He e HaaudeH npegonepamuBHo, a ce pas-
BuBa B parHua nocmonepamuBer nepuog 68 74,1%
oM cAyyaume, Kamo 3amecmumeAHama mepanus e
3anouyHama BegHaza, go 244. caeg onepauusama. B
ocmanaaume 25,9%, kKAuHUYHUME Geae3u ce noabBa-
Bam go 2" nocmonepamuBeH meceu, Bmopuuruam
XUNomupeougu3bm Camo NpU eguH hauueHm e KOM-
neHcupaH npegonepamuBHo. INMpu Bcuuku ocmaHaau
nauueHmMu 3amecmumeAHama mepanua e 3anovHama
go 4 cegmuuu caeg onepauuama, He3zaBucumo om
HelUHua obem. [Mpu 5 om geuama (74,1%) e goka3zaH
ACTH gecuuum. AeyeHuemo ¢ Xugpokopmu3oH 6
go3za om 10 go 12 mg/m? e 3anouHamo BegHaza caeq
onepauuama camo npu 3 om max. ABe om geuama 3a-
nouBam mepanusa ¢ Xugpokopmu3oH creg noBeye om
egHa 20guHa om npukAloyuAomo AeveHue 3a KpO.
OmHocumeAHUAM gaA Ha hauueHmume C HagHOpPMe-
HO me2Ao e 57,6%, a cbC 3amabecmaBane ca 2™ nayu-
eHmu (28,6 %). XunoeoHagomponeH Xuno20Hagu3bm
ca pa3zBuau camo 2-ma nayueHmu om MbXKKU NOA Om
obwo 6 B nybepmemua Bov3zpacm.

C gepuyum Ha PX ca 71,4 % (n=5) om y4acmHu-
uume go Kpas Ha HabatogaBaHua nepuog, om meax Ha
AeueHue ¢ 4pPX ca 80% (n=4). 3amecmumeaHa mepa-
nusa e 3anovHama cpegHo 2,75x2,1 2. (om 1 2. go 5 2.)
caeg npukatouBaHe Ha AeveHuemo 3a Kp®D. Cnopeg
Hacmoawua aHaAu3, moBa ce gbAXKU Ha HAKOAKO (pak-
mopa: omka3 om AeveHue Ha cemelicmBama nopagu
cmpax om peuuguB uau npoepecua Ha Kp® (npu eguH
nauueHm), HeHaBpemeHHOMO nocmonepamuBHO Ha-
couBaHe Kbm ekCnepmeH UeHmMbP UAU AUNCa Ha NPo-
cregaBare 6 paHHua nocmonepamuBeH nepuog. Kom
MOMeHMa Ha CbbupaHe Ha gaHHUMeE HAMa hauueHmu
¢ HacmbnuA peuuguB Ha Kp®D Ha oHa Ha npoBex-
gaHama XopmoHaAHa 3amecmumeAHa mepanus, Bka. ¢
pacme>keH XOPMOH.

ObcbikgaHe

Hacmoswama paboma npegcmaBaaBa nvpBo-
mo nogo6Ho npoBegeHo 6 cmpaHama npoyuBaHe,
koemo npegcmaBa o60bweHU gaHHU 3a KAUHUYHa-
ma xapakmepucmuka, Ae4eHUEemo U gbA20CPOUYHUME
nocAaeguuu caeg AedeHue Ha KpD go 18 2. Bv3zpacm.
INpoyuBaHemo Ha Aumepamypama nokasa, ye 6 boa-
2apua uma camo egHa nybaukauus npe3 2004 2. c
no-zorama 2pyna geua (n=24) ¢ Kp®. lNocoueHomo
npoyuBaHe e XupypauyHO U uma 3a UeAu ga npocaegu
KAUHUYHUME npoaBu u paHHumMe nocmonepamuBHu
pe3yamamu, HO He U gbAazompalHume NocAeguuu U
AeveHuemo um (15).

KAuHuyHa kapmuHa npu guazHocmuyupaHemo:

M3BecmHo e, ue KpaHuopapuHaeomume ca 6a6-
HO pacmawu gobpokavecmBeHu mymopu, Koemo
om cBoa cmpaHa Bogu go HecneuyuuUUYHU KAUHUYHU
CUMNMOMU, KOUMO MpPYgHO ce pa3zno3HaBam B Haua-
romo u moBa Bogu go no-kbcHomo nocmabBaHe Ha
guazHo3zama. lMauueHmume ¢ gaHHU 3a noBuweHo
BYH ce guazHocmuuupam 3HauyumeAHO no-paHo (4,
10). Bpememo om noaBama Ha KAUHUYHA KapmuHa
go guazHocmuuupaHemo Bapupa 3HauumMeAHO cno-
peg pa3auuHu nybaukyBaHu gaHHu. Cnopeg gaHHUMe
Ha gBa Hemcku kKoaekmuBa, Bpememo go nocmaBaHe
Ha guazHo3ama Bapupa mexgy 5 go 12 meceua u 0,1
go 108 meceua, cbomBemno (4, 16). MybAaukauusa om
naeBeHcku koaekmuB Ha gBa KAUHUYHU CAYYan Cbwo
noka3Ba 2orama Bapuauua 866 BpemeBua uHmepBan.
AuazHocmuuupaHemo Ha nbpBua nayueHm e OMHeAo
2 20guHu, a Ha Bmopua - 2 cegmuuu (17). Mocoue-
HomMo no-2ope HeBpoxupypauuHo npoyuBaHe e ycma-
HoBuAo, ue cpegHuam nepuog om nwvpBama npoaba
Ha 3aboAaaBaHemo go nocmbnBaHemo B kKauHukama e
2,6 2oguHu (15). Hawume gaHHu (cpegHo 6,9 meceuga,
om 0,1 go 104) ca HaG-6AU3KU go me3u, nybaukyBaHu
om Hofmann u cemp. (16).

B Hacmoawama koxopma cpegHama Bb3pacm
Ha guazHoCMuUUpaHe e cxogHa e gaHHume, nybAuKy-
BaHu om Kumad - 8,33%4,64 2., XoaaHgua - 9,7 2. u
Mmaaua - 8,4%4,64 2. (5, 9, 10). Mo omHoweHue Ha
noAa, cnopeg cBemoBHume gaHHU MbBXXKUAM U >KeH-
ckuam noA ce 3acazam ¢ egHakBa yecmoma (1, 2). B
Hawama 2pyna 3HadumeaHo npeBaaupa mbkkuam
noa, gokamo B8 uumupaHomo npoyuBaHe om 2004
2. 60,7% ca momuuema (16). Te3u ocobeHocmu ce
gbAXKam Ha OMHOCUMEAHO MaAkua Opol nauueHmu
¢ moBa pagko 3aboaaBaHe y Hac, a 8 nocregHume
2oguHu Hat-8eposmHo ca cBbp3aHu u € No-20AAMO-
mo BHumaHue Bbpxy HapyweHua pacmex, Bce owe
KOHUEHMpUpaHO npegumHo Bbpxy momuemama u Bo-
gewo go NOMeHUUAAHO No-paHHa guazHo3a Npu max.

Kakmo nocouuxme no-2ope, Hal-decm cumnmom,
cBbp3aH ¢ noBuweHomo BYH, e 2aaBoboauemo, koemo
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OJENeE KAUHUYMHU CUMNMOMU Npu guazHocmuuupademo Ha KpO.

Kaunuuam cuMmnroMu npv THAarHOCTUIMPAHETO

Crnyuaitna Haxozka (ciex Tpasma) N 14.3%
3ary0a natemmo [N 14.3%
[IporpecuBHO Ha/UaBane Ha Temo N 28.6%
3abassne B pacrexxkHara ckopocr N 42.9%
Mopprmane I 57.1%
3putenun napymernns I 57.1%
[magoGone . 71.4%

0% 10%  20% 30% 40% 50% 60% 70%  80%

PaznpegeaeHue Ha nauu-
eHmume cnopeg 0poa
XOPMOHaAHU gedpuyumu
creg onepamuBHa  UH-
mepBeHuus.

\_43%

43%

= Tpu ne puunra " Yerupu aeduuura 2 [let neduuura

Endocrinologia vol. XXIX N22/2024




basgapcka, lOaus P. u compygHuyu

Had-uecmu nocmnpouegypHu XopmoHaAHU gedouyumu.

HannopmeHo Ter;io/3aTiibCcTsBaHe
K®bceH my6epreT/XHnoroHaiu3bm
Hepunut na PX

ACTH-paepuuur
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HUncunuaen auadet

0%

10% 20%

I 57.1%
I 28.6%
e 71.4%
e 71.4%

S |- 1

30%

100%

40% 50% 60% 70% 80% 90% 100%

ce nomBbprkgaBa u om Hacmoawume gaHHu (5, 6, 9,
10). Pesyamamume om gpyea 6bA2apcka nybaukauua
nomBbprkgaBam Hal-Bucoka vecmoma Ha Cbwua
cumnmom (75%), caegBaH om 3pumeAHu cmywieHun
(60,7%) u egHokpuHHa gucdyHkuua (53,6%), Bepoam-
HO nopagu no-zoaamama Bb3pacm Ha yyacmHuyume
(15). MI30AupaHu eHgoKpUHHU HapyweHua npu guae-
HocmuyupaHemo Ha Kp®D ce HabaogaBam no-pagko,
Kamo HaAu4yuemo UM NpAKO KopeAupa C NOo-20AAMa
Bb3pacm (>10 2.) U no-20AAMa NPOGHANKUMEAHOCM
Ha cumnmomume (10). B uzcaegBaHama 2pyna Hama
nauueHmu, KOumo ga ce npe3eHmupam camo C eH-
gokpuHHa gucgyHkuua. ToBa Hal-BepoamHo ce obac-
HaBa c no-maakama cpegHa Bb3pacm. AaHHUME Ha
leresel u cobmp. ca ugeHMUYHU C HACMoAWUME, Kamo
yecmomama Ha TSH geguuum e 14,3% u He e om-
kpum npegonepamuBex VA (9). Cnopeg npoyuBaHua
c no-2oaam 6pou geua ¢ Kp®d, noaugunco-noauypus-
ma ce cpewa mexgy 4% u 26% (4-6). INpoezpecuBHo-
mo HaggaBaHe Ha mez2ao kamo nbpBoHauaseH cumn-
mom npu Kp® e no-pagko cpewaHo u npu geua, u npu
Bb3pacmuu (15), Kamo Hawume gaHHU ca CXOgHU C
nybaukyBanume (9, 10).
Ob6pa3zHu uzcregBanua u AeyeHue
Kakmo Beue ombeaazaxme, nbpBuam aekap,
KoUmo npeezaexkga navueHmume, 8 noBeuyemo cayyau
e opmaamonoz. CaegBa obpazHo uzcaegBaqe, koemo
6 no-cmapu npoyuBarua e npegumto KT (1994-2003
2.), a 6 no-HoBu - mHO20 no-uHgopmamuBHuam SAMP
(7, 15). AMP gaBa acHoma 3a xapakmepucmukama,
pazmepume Ha Mymopa U aH2aXKupaHemo Ha OKOAHU-
me cmpykmypu. Tezu npegumcmBa Ha AMP om cBoa
cmpaHa ca onpegeAawu 3a uzbopa Ha onepamuBHa
Memoguka U gocmbn, NPO2HO3UpaHe Ha Nocmonepa-
muBHume ycaoXkHeHua u pucka 3a nauuerma (7).
MNoBeue om noaroBuHama HU nayueHmMu ca ¢ gaH-

HU 3a ceaapHa u cynpaceaapHa cpopmauus. Couwomo ce
HabAogaBa u 6 koxopmama Ha Boekhoff u comp. (72%),
gokamo 6 epynama Ha Zucchini u comp. 85% cayuyaume
¢ Kp® ca camo cbe cynpacesapHa Aokaauzauus (6, 10).
XucmonozuuHuam BapuaHm npu cegemme yyacmHuka
€ agamaHmomamo3eH mun, Kamo yecmoma my e cpab-
Huma ¢ ma3u B cBemoBen mawgab (1, 5, 10).

Nak no gaHHu Ha Zucchini u cemp. (10), oko-
A0 2/3 om yuvacmHuuyume ca onepupaHu 6 wecm
pa3zAudHu ekcnepmHu HeBpoxupypeudHu (HX) uen-
mbpa, gokamo ocmaHarama 1/3 6 gpyau obwo 17
HX kaunuku. MNogo6HuU gaHHU ca nybaukyBaHu om
npoyuBanemo Kraniopharyngeom 2007, kbgemo na-
uueHmume ca AekyBaHu 8 63 pazaudHu ueHmbpa 6
ABcmpusg, Tepmanua u LLBeduapua (18). Cumyauus-
ma cpeg Hawama nonyaauus e cxogHa. Makap u maa-
Ko Ha 6poud, noumu Bcuuku nayueHmMu ca onepupasu
8 pazauuHu HX kauHuku, BkA. u3BbH cmpanama. Npe3
NOCAEgHUME HAKOAKO gecemuAemua  3HauumeAeH
6pol gokazameacmBa nogkpenam KoHuenuuama, e
nayueHmMumMe ¢ Mymopu Ha xunogpuzama noaydaBam
Hal-gobpama epuxka 6 cneuuaauzupaHu ekcnepmHu
ueHmpoBe, ¢ nepcoHar om onumHu HeBpoeHgoKkpu-
HoAO3U u HeBpoxupyp3u (19).

M360pbm Ha muna onepamuBHa uHmepBeHuun
3aBucu om muoxkecmBo dakmopu kamo Bb3pac-
mma Ha gememo, pazmepa u Buga Ha Kp®D u onuma
Ha onepamuBHua ekun. Hawume gaHHU 3a obema
Ha onepamuBHomo AeueHue He ce pazauyaBam 3Ha-
yumo cnpamo nybaukyBanume 8 cBemoBer mawab.
B Hacmoswomo npoyuBare B8 71,4% e npoBegeHa
MOoMmaAHa pe3ekuua Ha MyYmopa, KOemo e 3Ha4umo
noBeye om ucmopudyecku no-cmapume gaHHU om
Bbvacapusa - 17,9% (15). Aared no-2oaam e geabm Ha
nbAHO npemaxBare Ha Kp®D B Tepmanua, ABcmpua u
Ll1Beluapus (81%), nopagu koemo onepamuBHomo
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AeveHue B uykbuHa Ha yacm om u3zcAegBaHume na-
uueHmu moxke ga e oka3aao BauaHue Bbpxy obema Ha
onepauuama (1). OmHocumeAHUaM gaA Ha geuama C
peuugub (42,8%) go mo3u MOMEHM e CXOgeH ¢ Mo3u
8 Mmaausa (46%) u noumu gBa nbmu no-Bucok om
mo3u 6 XoaaHgua - 24% (9, 10). INpe3 agioBaHmHa
Abyemepanua ca npemuHaAu camo 28,6% om z2pyna-
ma, Kamo ma3u Yyecmoma e cxogHa ¢ nybaukyBaru-
me gaHHu u3BbH cmpaHama (1, 9, 10).

IMocmonepamu6uu eHgoKpuHHU NnocAequyu
Bcuuku nauyueHmu 6 HabatogaBaHama om Hac
2pyna ca pa3Buau caegnpouegypeH naHxunonumy-
umapu3bm. AaHHUMe ca cxogHu ¢ nybaukyBanume 6
cBemoBer mawab (4, 6, 9, 10). NauueHmume ¢ mpu xop-
MOHaAHU gechuuuma ca cbnocmaBumu ¢ uyxgecmpan-
HUMeE gaHHU, HO OMHOCUMEeAHUAM gaA Ha me3u C 4
gedpuuuma e no-2oaam om nybaukyBaHua om 29%
(10). Yecmomama Ha VA u BmopuyeH xunomupeo-
UgU3bM € N0-20AAMa Cpeg 2pynama HU CNPAMO gaHHU-
me om npoyuBaHemo Kraniopharyngeom 2007, Ho e
cxogHa ¢ nybaukyBaHama om gpyau aBmopu (5,6,9).
Bmopu no yecmoma ca gecpuuumume Ha PX u ACTH.
BmopuuHuam xunokopmuuu3bm cnopeg pasAudHU
uzmouHuuu Bapupa mexgy 63% u 96,8%, gokamo
gegpuuumsm Ha PX (100%) e no-zoaam B uzcaegBa-
Ha om Hac 2pyna cnpamo noBeuemo nybauxkyBaHu
gaHHu, BepoamHo 666 Bpb3ka ¢ no-maakua bpol na-
uueHmu (5, 6, 9, 10). Yecmoma Ha xuno20Hagu3bm e
no-HUCKa cnpamo cpegHama nybaukyBaHa, koemo ce
obacHaBa ¢ no-maakama Bb3pacm Ha ydacmuuuume.
XunomaramuuHomo 3amabcmaBane npu Kp® e
cpegHO 0KOAO 66,7% caeg npoBegeHa uHmepBeHuun
6 obaacmma Ha ceanama (9). B Hawama e2pyna omHo-
cumeAHUAM gAA Ha nauueHmume C HagHOPMEHO me-
2A0 U 3amabcmaBaHe e no-cKopo HUCbK, ocobeHo B
cpaBreHue ¢ no-cmapu nybaukyBaHu cepuu. PuckoBu
hakmopu 3a XUunomaaamuyHoO 3acaeaHe ca no-Bucok
UHJEKC Ha MeAecHa maca Npu guazHo3ama, No-maAkKa-
ma Bb3pacm npu onepamuBHOMO AeveHue u 0bembm
Ha onepauuama (7, 9, 12). o gaHHu Ha Van leresel
caeg momaaHa pesekuua Ha KpD, 66,7% om geuama
ca ¢ X3, kamo yecmomama my e 9,19 nbmu no-20As-
ma caeg nbAHO omcmpanaBaHe Ha mymopa (9). Om
3HaveHue ca U mepkume 3a npopuaakmuka Ha Hag-
HOpMEHOMO Me2A0, Upe3 obyUeHue Ha pogumeaume,
noowpaBaHe Ha puzuyeckama akmuBHocm u gp.
BaxxHo e ga ce ombGeaexu, ye gBama om nauu-
eHmume, npocaegaBarHu nbpBoHavaaHo u3BbH Llen-
Mbpa, Ca 3an0YHAAU 3amMecmumeAHa mepanua 3a

gecpuuum Ha TSH u ACTH caeg noBeue om 1 2. caeg
onepamuBHomo aAeuenue. CpegHuam nepuog om
npukatouuao aeverue Ha Kp® u 3anouBane Ha aeue-
Huemo ¢ 4pPX om noumu 3 2. 3HavumeAHo HagBu-
waba npenopbuaHomo B KoHceHcyca om 2018 2. - 6
MecC., KaKmoO u akmyaAaHama npenopbka om 2022 2.
- 3 meceua (12, 13). CowecmByBam gocmambuHo
gaHHu B nocaegHume 5 20guHU, KOUMO ca Kamezo-
PUYHU NO OMHOWEHUE Ha UHguKauuume, NPOgbA-
»KumeAHocmma u 6e3onacHocmma Ha Ae4eHUemo ¢
4ypPX, KAKMO U MOHUMOPUpPaHEMO Ha mepanuama u
go3zoBua pexxum (12, 13). INpu gonbAHUMEAEH aHa-
AU3 Ha gaHHume ce gokazBam u npegumcmBa no
OomHOWeHUe Ha KpalHua pbcm, KoCmHama nAbm-
Hocm, memaboAumHumMe nokazameAu U MeAecHUs
cbecmab npu AekyBanHume nauueHmu c upPX (12).
B mema-anaauz, BkaouBaw, 3487 geua ¢ Kp®dD, om
koumo AekyBaHu 3a gecpuuum Ha PX ca 3436, ce
ycmaroBaBa no-Hucka yecmoma Ha peuuguBu Ha
KpaHuoapuHauom cpeg rekyBaHume cnpamo Heae-
kyBanHume geua (14). B nomBbpxxgeHue, 8 Hacmo-
awomo npoyuBaHe HAMa nauueHmu c peuugub caeg
3anouBaHe Ha AeveHue ¢ upPX.

B 3akar0yeHue, kpaHuoapuHzeombm 6 gemcka
Bb3pacm ce guazHOCMUUUPA OMHOCUMEAHO KbCHO
y Hac u B8 cBemoBen mawab nopagu Hecneuuduy-
HUmMe cumnmomu. [lpouzxogbm u pa3zBumuemo
My camu no cebe cu uzuckBam myamugucuunau-
HapeH NOgxog Npe3 ueAua guazHOCMuU4YeH u mepa-
neBmuuer npouec. OcHoBeH Mmemog Ha AedeHue e
onepamuBHomo omcmpanaBare Ha Kp®D, koemo e
Heobxogumo ga 6bge npoBegeHo 6 pedepeHmen
ueHmbpP ¢ gocmambueH 0bem cAydau u omAuvHa
Koaabopauua ¢ ocmaHarama 4Yacm om MyAmuguc-
UUNAUHApHUA ekun, ocobeHo ako mou ce Hamupa 6
gpyz ueHmubp. YHuBepcaaHuam xapakmep Ha CAeg-
npouegypHUA XUNoNUMYuMmMapu3bm, KakKmo U Kbc-
HOMO HacouBaHe Kbm ekcnepmHa 2puyka Haaazam
He3abaBHu mepku 3a noBuwabBaHe Ha uHopmupa-
HOCMMa Ha MeguuuHckume cneyuasucmu u BvBex-
gaHemo Ha HaUUOHAAHU aA20PUMMU 3a Ae4eHUemo u
npocaegaBaHemo Ha me3u nayueHmMu. AedeHuemo ¢
pacmexkeH XOPMOH Npu HeoBXxogumocm e gokazaHo
6e3zonacHo, nogobpaba kpalHua pbem, AUNUGHUA U
2AI0KO3EeH MemaboAu3bm, Kakmo u kayecmBomo Ha
»kuBom Ha nayueHmume u cemeticmBama um. To He
yBeauuaBa peuuguBume u He 6uBa ga ce omaaza He-
obocHoBaHo.
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Abstract

Craniopharyngioma (CP) is a rare benign tumor, with about half of the cases diagnosed before the age of 18
years.

Objective: to present summarized data for the patients with CP followed up in the Expert Center for Rare
Endocrine Diseases in Varna (VECRED).

Patients and methods: We present a retrospective study (2013-2023) of all CP patients followed > 1 year.
Demographic, clinical, laboratory and imaging data, type and consequences of treatment were processed.

Results: For the indicated period, 7 patients were treated in the center (mean age 8,4+3,9 years, 71,4% boys),
observed for 42,7+36,4 months. The average duration of symptoms before diagnosis was 5,8+9,5 months. The
most common were headache, visual disturbances and vomiting (57,1%), decreased growth velocity (42,9%), etc.;
71,4% initially had consultation with an ophthalmologist. MRl was performed in all cases (in five after a previous
CT scan). More than half of the patients (57,1%) had suprasellar and sellar formation; 100% have adamantimatous
type of CP. The operations were done in six different neurosurgical clinics, followed by radiotherapy in three cases.
Total resection of the tumor was achieved in 71,4%. All patients developed postoperative panhypopituitarism,
most frequently hypothyroidism and diabetes insipidus (100% each). The mean age at the start of replacement
therapy with human recombinant growth hormone (hrGH) was 2,75+2,1 years after completion of treatment. At
the moment, there are no patients with relapse of CP.

Conclusion: Craniopharyngioma in childhood is still diagnosed relatively late. The first line treatment is surgi-
cal removal, which should be carried out in a reference center with a sufficient volume of cases and with a broad
multidisciplinary team. Growth hormone replacement therapy is proven to be safe and effective without increasing
the risk of relapse.
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Introduction

Craniopharyngioma (CP) is a rare, benign, embryo-
nal, brain tumor (WHO | 0) originating in the caraniopha-
ryngeal canal and involving the sellar and/or suprasellar
region. According to the histological variant, it is divided
into two groups: papillary and adamantimatous (more
frequent for childhood). The latter is associated with the
cystic component, calcifications and the presence of
various mutations in the Wnt /P - catenin pathway with
the most common mutation in the gene for B - catenin
(CTNNBT) (1). The incidence of CP ranges from 0,5 to
2,5/1,000,000 population, while 30-50% of cases are di-
agnosed before the age of 18 years (2, 3).

In the diagnosis of adamantimatous CP two age peaks
are observed: 5-15 years of age and 45-60 years of age (2).
In most cases, craniopharyngiomas are diagnosed relatively
late due to the initial non-specific clinical presentation. Ac-
cording to data from various epidemiological studies, there
are no differences in incidence between sexes (1-3).

The first clinical signs of CP include recurrent head-
ache and vomiting as a manifestation of increased intracra-
nial pressure (ICP) (5). Other common symptoms of CP are
visual disturbances (62-84%) and hormonal deficiencies
(52-87%), the frequency of which correlates with the size
and location of the tumor (1, 5, 6). According to data from
an ltalian multicenter study, at presentation 48% of partici-
pants had at least one endocrine disorder (10).

A decisive investigation in the diagnosis of CP is the
imaging study of the hypothalamus-pituitary region, prefer-
ably by magnetic resonance (MRI), but if that is impossible
to perform, by CT. Currently, the treatment of CP includes
total resection whenever possible, with the primary goal
of any therapeutic manipulation being the preservation of
the hypothalamus and its functions. In some of the cases,
postoperative radiotherapy is performed (5,7).

Despite the high survival rate of patients with CP,
diagnosed in childhood (5-year survival in 91-98%, 20-
year survival in 87-95%), their quality of life is signifi-
cantly affected. This latter is associated with the con-
sequences of the hypothalamic-pituitary dysfunction,
visual impairment, metabolic disorders, cognitive and
social deficits (1, 6). The most common post-procedur-
al consequences in CP are: panhypopituitarism, visual
and neurological disorders, as well as impairment in the
psychosocial sphere and quality of life (4).

The main functions of pituitary hormones are es-
sential for maintaining metabolic processes in the body.
This fact, as well as the high frequency of their deficien-
cies in the presence of CP, determines the particular
importance of early screening, diagnosis and timely
treatment of hormonal deficiencies in order to prevent
complications and improve the quality of life of patients
and their families. In the last 5 years, the most debat-
able topic has been the treatment with recombinant
human growth hormone (rhGH) among patients with
pituitary tumors, in which the deficiency of GH reaches

100%. In 2018, one of the first published statements
was from the German Craniopharyngioma Registry,
which postulated that treatment with rhGH is not only
safe, but also does not lead to an increased risk of re-
currence or growth of CP (11). The above treatment
also brings additional benefits in terms of weight con-
trol and improves quality of life indicators (11). For op-
timal decision-making in the treatment and follow-up
of patients with CP, a multidisciplinary expert team is
required, including at least a pediatric endocrinologist/
endocrinologist, neurosurgeon, oncologist, neurooph-
thalmologist and psychologist (1, 6, 7).

The aim of the present single-center study is to
present the data of the followed-up patients with cra-
niopharyngioma at the Expert Center for Rare Endo-
crine Diseases in Varna (VECRED) regarding to the
clinical characteristics at the diagnosis, the treatment,
the presence of relapses, the frequency and type of
post-procedural pan-/hypopituitarism, as well as the
hormonal replacement treatment.

Materials and methods

We conducted a retrospective case study among
pediatric VECRED,s patients covering a 10-year period
(January 01, 2013 to January 01, 2023). All patients
diagnosed with craniopharyngioma and followed for
more than one full year were included.

Demographic data (age at diagnosis and gender)
was collected as well as information for: clinical symp-
toms at diagnosis, time to referral to an expert center,
data from imaging studies, type and volume of treat
ment and its consequences, post-procedural follow-up
and replacement treatment.

All hormonal tests were conducted in the Clinical
Laboratory of the UMHAT ,,St. Marina”. The clinical lab-
oratory performs permanent external laboratory con-
trol. Imaging studies were performed at the Siemens
1.5 T z MRI Radiology clinic.

The results were processed with SPSS 17.0

Results

For a 10-year period (2013-2023), 7 children with
CP were observed in the Varna Expert Centre for Rare
Endocrine Diseases for more than 1 year. Patients were
followed for an average of 42,7+36,4 months (from 1
to 9 years).

The average age of diagnosis of CP was 8,4£3,9
years (from 3,4 years to 15,5 years). Of the followed
group, 71,4% (n=5) are boys. The initial clinical symp-
toms at diagnosis are presented in Fig. 1.

The average duration of symptoms before diagno-
sis was 5,8£9,5 months, varying from 1 week to 2 years.

Almost all participants (71,4%, n=5) were initial-
ly consulted by an ophthalmologist due to the nature
oftheir complaints. Other doctors - a pediatric endocri-
nologist (data on delayed growth velocity) and a neuro-
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surgeon (head injury), examined only two. All patients
underwent hypothalamic-pituitary MRI, and five out of
all had previously done a brain-computed tomography
(CT) with data for volume-occupying mass. More than
half of the patients (57,1%, n=4) had evidence of sellar
and suprasellar formation, and the rest only with sel-
lar involvement. The histology results in all participants
proved an adamantimatous type of CP.

Patients were operated on at six different neurosur-
gical clinics between 2 and 4 weeks after diagnosis. One
third (28.6%, n=2) were initially operated on abroad (Tur-
key and Germany). More than half of the participants
(57,1%, n=4) underwent surgical treatment in Sofia and
only one in Varna. In five (71,4%) of the participants,
total resection of CP was performed, and in two - subto-
tal resection. During the follow-up, three children had a
relapse of CP: two by 12 months after subtotal removal
of CP, and the third child - 2 years after total removal
of the tumor mass. In two of the recurrences, repeated
surgical interventions were performed, and one patient
also underwent radiotherapy. One of the patients with
subtotal removal of CP and relapse underwent only ad-
juvant treatment radiation therapy.

Table 1 represents the summarized characteristics
of cases.

Preoperatively and in the early postoperative peri-
od (10 days), all patients were consulted by a pediatric
endocrinologist. Referral of participants to the Expert
Centre for full evaluation averaged 18 months, ranging
from 1 month to 8 years. Two of the participants who
were referred more than 12 months after the surgical
treatment, were monitored by a pediatric endocrinol-
ogist at their place of residence, without full hormone
replacement therapy being offered.

All observed children developed panhypopituitar-
ism at presentation at the Expert Center, with at least
3 hormonal deficiencies. The relative ratios of patients
according to the number of hormonal deficiencies are
presented in Fig. 2.

Fig. 3 presents the types of post-procedural deficits
and their frequency.

Diabetes insipidus in the studied group was not
present preoperatively, but developed in the early post-
operative period in 74,1% of cases, and replacement
therapy was started immediately, up to 24 hours after
the operation. In the remaining 25,9%, clinical signs
appeared by the 2" postoperative month. Secondary
hypothyroidism in only one patient was compensated
preoperatively. In all other patients, replacement thera-
py was started by 4 weeks after surgery, regardless

Table1. Characteristic of CP cases
Case Case Case Case Case Case Case
1 2 3 4 5 6 7
Sex (m/f) m m m f m f m 71,4% male
Age at diagnisis 8,4+3,9 2.
(vears) 7.3 8,9 11 6,2 3,4 6,5 15,5 (34 - 15,5)
Duration of 1 1 24,5 0,5 0,5 0,25 13 5,8£9,5 m.
symptoms (months ) (0,5-24,5)
Foliow-up duration 12 36 30 109 12 76 24 42,7+36,9 m.
(months) (1-9 years)
Neuroimaging:
CT X X X X X 71,4%
MRI X X X X X X X 100%
Tumor location
Sellar X X X 43%
Sellar and
suprasellar X X X X 57,1%
Volume of operation
Total resection X X X X X 71,4%
Partial resection X X 28,6%
Radiotherapy 28,6%
Relapse X X X 42,9%
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of its volume. ACTH deficiency was proven in 5 of the
children (74,1%). Hydrocortisone treatment in a dose
of 10 to 12 mg/m? was started immediately after sur-
gery in only 3 cases. Two of the children started hy-
drocortisone therapy more than a year after the end
of treatment for CP. The relative proportion of over-
weight patients is 57,6%, and 2 patients are with obe-
sity (28,6%). Only 2 male patients out of six pubertal
children developed hypogonadotropic hypogonadism.

Participants who developed GH deficiency for the
period of the study were 71,4% (n=5), 80% (n=4) of
them were treated with rhGH. Replacement therapy
was started for an average of 2,75+2,1 years. (from 1
year to 5 years) after completion of treatment for CP.
According to the present study, late initiation of rhGH
was due to several factors: family refusal due to fear of
recurrence or progression of CP (in one patient), delay
postoperative referral to an expert center, or lack of
follow-up in the early postoperative period. At the time
of data collection, there were no patients with a relapse
of CP in the background of ongoing hormone replace-
ment therapy, incl. with growth hormone.

Discussion

The present study is the first of its kind conducted in
the country, presenting summarized data on the clinical
characteristics, treatment and long-term outcomes after
treatment of CP up to 18 years of age. The literature
review showed that in Bulgaria there is only one pub-
lication in 2004 with a larger group of children (n=24)
with CP. This latter study aims are to follow the clinical
manifestations and early postoperative results, but not
the long-term consequences and its management (15).

Clinical presentation at diagnosis:

Craniopharyngiomas are slow-growing benign tu-
mors, which in turn lead to non-specific clinical symp-
toms that are difficult to be recognized in the beginning
and this leads to late diagnosis. Patients with evidence
of increased intracranial pressure are diagnosed signifi-
cantly earlier (4, 10). The time from the onset of the
clinical symptoms to the diagnosis varies considerably
according to different published data. According to the
data of two German working groups, the time to diag-
nosis varies between 5 to 12 months and 0.1 to 108
months, respectively (4, 16). A recent publication by
the Pleven team of two clinical cases also shows a large
variation in the time interval. It took 2 years for the first
patient to be diagnosed and 2 weeks for the second
(17). The aforementioned neurosurgical study found
that the mean time from first disease presentation to
clinic admission was 2,6 years (15). Our data (mean 6,9
months, 0,1 to 104) are closest to those published by
Hofmann et al. (16).

In the current cohort, the average age of diagnosis
is similar to the data published by China - 8,33+4,64

years, the Netherlands - 9,7 years and ltaly - 8,4+4,64
years (5,9,10). Regarding gender, according to world-
wide data, males and females are affected with equal
frequency (1, 2). In our group, the male gender signifi-
cantly prevailed, while in the cited study from 2004,
60,7% were girls (16). These features are due to the
relatively small number of patients with this rare disease
in our country, and in recent years they are most likely
related to the greater attention on growth disorders,
still concentrated mainly on boys and leading to poten-
tially more early diagnosis in them.

As we pointed out above, the most common
symptom associated with increased ICP is headache
(5, 6, 9, 10), which is also confirmed by the present
data. The results of another Bulgarian publication con-
firm the highest frequency of the same symptom (75%),
followed by visual disturbances (60,7%) and endocrine
dysfunction (53,6%), probably due to the older age
of the participants (15). Isolated endocrine disorders
at the diagnosis of CP are observed less frequently,
their presence directly correlating with older age (>10
years) and longer duration of symptoms (10). In the
studied group nobody presented only with endocrine
dysfunction. This is most likely explained by the young-
er average age. The data of leresel et al. was identical
to the present, with the incidence of TSH deficiency
being 14,3% and no preoperative DI detected (9). Ac-
cording to studies with larger numbers of children with
CP, polydipso-polyuria occurs between 4% and 26%
(4,5,6). Progressive weight gain as an initial symptom in
CP is rare symptom both in children and adults (15) and
our data is similar to those published (9,10).

Imaging studies and treatment

As we have already noted, in almost all of the cas-
es with CP the first physician who examines patients is
an ophthalmologist. The next comes neuroimaging (7),
primarily CT in the past (1994-2003) (15), which nowa-
days is displaced by much more informative MRI. MRI
clarifies the characteristics, dimensions of the tumor
and the involvement of surrounding structures. These
advantages of MRI determine the choice of operative
methodology and access, predicting postoperative
complications and patient risk (7). More than half of our
patients have evidence of sellar and suprasellar forma-
tion. The same was observed in the cohort of Boekhoff
et al. (72%, 6), while in the group Zucchini et al. (10)
85% of cases with CP are only with suprasellar localiza-
tion. The histological variant in the seven participants
was an adamantimatous type, with a frequency compa-
rable to reported worldwide (1, 5, 10).

Again, according to Zucchini et al., about 2/3 of
the participants were operated in six different expert
neurosurgical (NS) centers, while the remaining 1/3 at
another total of 17 NS clinics (10). Similar data was pub-
lished by the Kraniopharyngeom 2007 study, where
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lelll= 5 Clinical presentation at diagnosis.
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patients were treated at 63 different centers in Austria,
Germany and Switzerland (18). Our data confirmed
what is reported above. Although a smaller number
in our study, almost all patients were operated on in
various NS clinics, incl. abroad. Over the past few de-
cades, many published papers support the concept that
patients with pituitary tumors receive the best care in
specialized centers of expertise, staffed by experienced
neuroendocrinologists and neurosurgeons (19).

The choice of the type of operative intervention
depends on many factors such as the age of the child,
the size of the tumor and type of CP, and the experi-
ence of the operative team. Our data on the volume
of operative treatment do not differ significantly from
those published worldwide. In the current study, total
resection of the tumor was performed in 71,4%, which
is significantly more than historically older data from
Bulgaria - 17,9% (15). The proportion of complete re-
moval of CP was much higher in Germany, Austria and
Switzerland (81%), therefore the surgical treatment
abroad of some of the studied patients may have in-
fluenced the volume of surgery (1). The incidence of
relapse in the cohort is 42,8% so far is similar to that
in Italy (46%) and almost twice as high as that in the
Netherlands - 24% (9,10). Only 28,6% of the group
underwent adjuvant radiotherapy, and this frequency is
similar to published data outside the country (1, 9, 10).

Postoperative endocrine sequelae

All patients in our observed group developed
post-procedural panhypopituitarism. The data are sim-
ilar to those published globally (4, 6, 9, 10). Patients
with three hormonal deficiencies are comparable to

foreign data, but the relative proportion of those
with 4 deficiencies is greater than the published 29%
(10). The incidence of DI and secondary hypothyroid-
ism was higher in our group than in the Kraniopharyn-
geom 2007 study, but similar to that published by other
authors (5, 6, 9). The second most frequent are the de-
ficiencies of GH and ACTH. Secondary hypocorticism
according to various sources varies between 63% and
96,8% (5, 6, 9), while GH deficiency (100%) was great-
er in our study group, probably related to the smaller
number of patients (5, 9, 10). The incidence of hypogo-
nadism is lower than the published average, which is
explained by the younger age of the participants.

Hypothalamic obesity (HO) in CP averaged about
66,7% after intervention in rural areas (9). In our co-
hort, the relative proportion of overweight and obese
patients was rather low, especially compared to older
published series. Risk factors for hypothalamic involve-
ment are higher body mass index at diagnosis, younger
age at operative treatment, and volume of surgery (7, 9,
12). According to Van leresel data after total resection
of CP, 66.7% of children have HO, and its frequency
is 9,19 times greater after complete removal of the tu-
mor (9). The measures for the prevention of excessive
weight gain are also important (through training of par-
ents, promotion of physical activity, etc.).

It is important to note that two of the patients ini-
tially followed outside the Center started replacement
therapy for TSH and ACTH deficiency more than 1 year
after the surgical treatment. The median period from
completion of CP treatment and initiation of hrGH
treatment of nearly 3 years significantly exceeds the
2018 Consensus recommendation of 6 months, as well
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as the current 2022 recommendation of 3 months (12,
13). There is sufficient data in the last 5 years to be con-
clusive regarding the indications, duration and safety of
treatment with hrGH, as well as the monitoring of ther-
apy and dosage regimen (12, 13). Further analysis of
the data also demonstrates advantages in terms of final
height, bone density, metabolic parameters and body
composition in treated patients with hrGH (12). A me-
ta-analysis including 3487 children with craniopharyn-
gioma, of whom 3436 were treated for GH deficiency,
found a lower incidence of recurrence in treated versus
untreated children (14). In confirmation, in the present
study, there were no patients who relapsed after initia-
tion of hrGH treatment.

In conclusion, craniopharyngioma in childhood is
diagnosed relatively late in our country and worldwide
due to the non-specific initial symptoms. Its origin and
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Hua 3a 60AHUA U cemelcmBomo My, Haaaza 3HAYUMU pa3xogu - AuYHU U obwecmBeHu. 3aboaaBaHemo uma
enugemuyeH xapakmep u moBa Haaaza peayaapeH CKpUHUHZ, 3@ ga ce akmyaAu3upa pazmepbm Ha 3gpaBHume
2puXku.

Lleama Ha Hacmoawomo u3cregBaHe e ga ce onpegeAu akmyaAHOMO pa3znpocmpaHeHue Ha 3axapHuA
guabem u npeguabem cpeg 6bA2apckama nonyaauua Hag 20 2oguwHa Bb3pacm.

Mamepuar u memogu: AaHHUmMe ca noAydeHu om Gbaz2apcko myamuueHmpoBo npoyuBaHe, koemo no
cbwecmBo e mpancBepsaaHo u BratouBa 16 6brzapcku pe2uoHa ¢ 06w 936 AuUa - XKEHU U MbXKE Ha cpegHa
Bb3pacm 50,57+13,61 2. Bb3zpacmoBuam nogbop e cbobpazeH ¢ mMemogoao2uama Ha MexkxgyHapogHa guabem-
Ha (pegepauun 3a oueHKa paznpocmpaHeHuemo Ha 3axapHua guabem cpeg B8b3pacmHu Auua (20-79 2.), Kakmo
u cnopeg nocaegHomo npebponBaHe Ha HaceaneHuemo om HauyuoHareH cmamucmudecku uHcmumym (HCH,
2022 2.). AuabemHuam cmamyc e gegpuHupaH cnopeg kpumepuume Ha WHO/IDF Consultation (Geneva, 2016).
Cmamucmuueckume obpabomku ca HanpaBeHu cbe SPSS 13,0. Pesyamamu u obcbxkgaHe: 3axapHuam guabem
6 cmpaHama uma vecmoma 16,55% (guazHocmuuupar - 8,22% u HeguazHocmuuupaH - 8,33%), a npeguabe-
mbm - 20,6% (HapyweH 2At0KO3eH moaepaHc - 8.2% U HapyweHa 2AuKemua Ha 2aagHo - 12,4%). Yecmomama
Ha 3axapHua guabem e 3Ha4umo no-Bucoka npu mbxkeme B cpaBHeHue c >xeHume - 63,9% mbxxe cpewy 36,1%
»eHu (p<0,001). YHecmomama Ha 3axapHua guabem HapacmBa c HanpegBaHe Ha Bb3pacmma u ca HaAuue 3Havu-
MU pa3AUuKU Mexxgy maagama 2pyna Ha Bb3pacm 20-44 2. u gpyaume gBe 2pynu (9% cpewy 35,5% 3a epynama
45-59 2., p<0.05; 9% cpewy 55,5% 3a epynama 60-79 2., p<0,001).

3akaroyernue: PaznpocmparneHuemo Ha uzBecmuus u HoBoguazHoCcmuuupaHua 3axapeH guabem e ugen-
muuHo u moBa e cepuo3eH cuzHaa 3a AOWOMO CbCmoaHue Ha 3gpaBeonazHama HU cucmema, Kosmo He e Bb-
Bera mexaHu3mMu 3a paHHo omkpuBare Ha 3a6oaaBaHemo.

KaoyoBu gymu: 3axapen guabem, uzBecmen 3axapen guabem, HoBoguazHocmuuupaH 3axapeH guabem,
3gpaBeonasHa cucmema
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BbBegeHue

3axapHuam guabem e cepuo3eH 3gpabeH npobaem,
kolmo e cBbp3aH ¢ ocmapaBaHemo Ha HaceaeHuemo,
HapacmBawama ypbaHuzauun, He3zgpaBocroBHume
xpaHumeAHu HaBuuu, HamareHama cpuzudecka akmuB-
Hocm u gpyau BpegHu npuBuuku B noBegeHuemo u
cmuaa Ha >xuBom. Auabembm e egHa om Bogewume
NpuYuUHU 3@ cMbpm u uHBaauguzauua B8 cBemoBeH ma-
wab u 3acaza xopama HezaBucumo om mecmoxkuBeeHe-
mo, Bb3pacmoBama 2pyna uau noaa (1).

Mpe3 20212. guabemuuyume 6 cBema ca 537
MAH. uau 10,5% om usaromo HaceaeHue. To3u 6pol
ce npegBuxkga ga HapacHe u ga gocmuzHe 643 MAH.
npe3 2030 2. u gopu 783 maH. npe3 2045 2. (2).

3axapeH guabem mun 2 e Hal-uecmusm mun gua-
6em (90% om guabema B8 cBema). Hauaromo my moxke
ga 6bge no-omuemauBo, NogobHO Ha 3axapeH guabem
mun 1, Ho obuuaiHo gba2o Bpeme auncBam cumnmomu
U MpYgHO MOXKE ga ce onpegeau Hauaromo Ha 3aboaaBa-
Hemo. B pesyamam Ha moBa uma gbabe npe-guazHocmu-
ueH nepuog u okoao 1/3 go 1/2 om nonyaayuama cue 3a-
xapeH guabem mun 2 ocmaBa HeguazHocmuuupaHa (2).

Hamupa ce Bpb3ka mexxgy paznpocmpaHeHuemo
Ha 3axapHua guabem u pazmepa Ha 6pymHua Bbmpe-
weH npogykm 6 gageHama nonyaauua. OkasBa ce, ue
6 cmpaHume ¢ Bucok 6pymeH BbmpeweH Npogykm
3acezHamomo HaceAeHue B8 cBema e 104 mAH. uAu
11,1% om uarama nonyaauus, a 8 cmpaHume ¢ HUCbHK
6pymer BbmpeweH npogykm 3axapHuam guabem e
HaAuue npu 18,7 mMAH. uau npu 5,5% (2).

AKO pazaaegame gaHHUMeE 3a OmMgeAHUMe cmpa-
Hu nybaukyBaru 6 10™ uzgaHue Ha Auabemtus amaac
npe3 2021 2., we ycmaHoBum, ye Gbr2apckume gaHHU
ca ¢ b6Au3ku cmolHocmu go me3u Ha fepmarus u Fep-
uua. Yecmoma Ha 3axapHusa guabem 6 bvacapusa e 9,9%
(8,3-10,6%) cpewy 10% (8,1-11,0%) u 9,6% (8,8-10,5%)
3a lepmaHusn, pecn. Mepuua. Caeg Bvb3pacmoBama cmat-
gapmu3zauua me3u npoueHmu ce npomeHam 6 3aBucu-
mocm om cbemaBa Ha KoHKpemHama nonyaauua u cma-
Bam 7,4% (6-8,3%) 3a bvacapusa cpewy 6,9% (5,5-7,7%)
u 6,4% (5,8-7,1%), coomBemHo 3a lepmanus u epuus.

[NpaBu BneyamaeHue mHoz2o Bucokuam Gpol Ha
1000 gywu HaceAeHue Ha HeguazHOCMUUUpPAHUMe
guabemuuu 6 Tfepmarua 1345 (1092-1486) cpewy ga-
Aeye no-maskusa 6pou 3a Mepuus u bovazapua - 246,6
(226-269), pecn. 134 (111-143) (2).

IMpoyuBaHuama Bbpxy paznpocmpaHeHuemo Ha
3aboanBaHuama ca BaxHu 3a onpegeaaHe Ha pazmepa
UM U 3@ Hacokume Ha npuopumemume 8 pewaBaHemo
um. Tpe3 2006 2. B bbvazapua ce npoBege nbpBomo
enugemuoAo2udHo npoyuBaHe Bbpxy paznpo-
cmpaHeHuemo Ha 3axapHua guabem npu 2415 paHgo-
MU3U3aUUOHHO nogbpaHu Auua u ce ycmaxoBu yecmo-
ma om 8,36% (3). AaHHume ca ny6aukyBanu BDiabetes
Atlas Ha IDF npe3 2009 2. caeg npeu3uucae-Hue chopeg
nonyaauyuoHHua cmaHgapm Ha C30 (4).

IMpe3 2012 2. ce npoBege Bmopo enugumuono-
2uuHo npoyuBaHe B bbacapua Bbpxy paznpocmpa-
HeHuemo Ha guabema npu 2032 paHgomMu3auUOHHO
nogbpaHu Auua u ce ycmaHoBu yuecmoma om 9,55%
(5, 6). MNpe3 2017 2. ce HanpaBu npocaegaBaHe Ha
yacm om Auuama Ha kKoxopmama om 2012 2., m.e.
5 2. no-kbcHO, Nnpu Koumo e npoBeger ol TT (kpbB-
Ha 3axap Ha 2aagHo 6,1-6,9 mmol/l) u guaezHocmuuu-
pax [lpeguabem, Kakmo u Ha Auua C KpbBHa 3axap Ha
2AagHo >5,6-6,9 mmol/l om cewama nonyaayus. Taka
ce ycmanoBu, ye 50% om Auyama C guazHOCMUUU-
paH lpeguabem caeg ol TT npe3 2012 2. ca cmaHaau
Beue guabemuuu 5 20guHU NO-KBCHO, @ OM AuUama
¢ kpbBHa 3axap Ha 2aagHo >5,6 mmol/l npe3 2012 a.
- 25% ca Beue guabemuuu caeg 5 20guHu. Taka, C
gobaBaHemo Ha cmaHaaume Beue guabemuuu npe3
2017 2. KbM guazHocmuuupaHume npe3 2012 2., yec-
momama Ha 3axapHua guabem 6 Hawama cmpaHa
gocmuea Beue 12,5% npe3 2017 2. (7).

AaHHume om me3u npoyuBaHua ca nybaukyBaHu
6 ObA2apcKu U UYy>KgecmpaHHU MEGUUUHCKU U3gaHus,
nogpobHo ca o6cbgeHu u nokazBam npozpecupauwo
HapacmBaHe 6 6poa Ha guabemuuume 6 bbazapua. Yc-
nopegHo ¢ moBa npe3 mo3u gbabe nepuog om 18 2. ce
pa3Buxa 3HayuMu gemozpapcku NPOMEHU - Mu2pauua
NPeguUMHO Ha MAago HaceAeHue u3zBbH cmpaHama, mue-
pauua Ha pabomocnocobHO HaceAeHUE KbM 20Aemume
epagoBe, puHaHcoBu npobaemu 3a HeEmMaaka yacm om
HaceAeHuemo ¢ nocaegBaw, nogbop Ha He3zgpaBocaoB-
HU XpaHu, Kakmo u Aunca Ha 8b3numaHue u mpaguuuu
6 o6aacmma Ha puzudeckama akmuBHocm.

Enugemuama om KoBug 3ampygHu obuvadHama
paboma Ha Bcuuku uHcmumyuuu, 8 moBa vucao u Ha
HauuoHareH cmamucmuuecku uHcmumym u ce om-
AOXU peayaspHomo npebponBaHe Ha HaceaeHuemo B
Bvacapun. EgBa npe3 gekemBpu 2022 2. ce nybaukyBa-
Xa nocAegHUMeE akmyaAHU gaHHU 3a HaceaeHuemo 8
cmpaHama, Koumo ca HeobXoguMU 3a OUEeHKa Npu NPo-
BeskgaHe Ha enugemuoAo2udHO npoyuBare (8). Vmau-
Ku npegBug enugemudHomo HapacmBaHe Ha 3axapHua
guabem 6 cBema, koemo 8 2oguHume ce omyuma u 6
Hawama cmpata, 3a Hac ce aBu Heobxogumocmma om
onpegeAaHe Ha HoBomo akmyaaHo HuBo 6 paznpoc-
mpaHeHuemo Ha 3aboaaBaHemo B8 bbazapus.

Lleama Ha Hacmoawomo u3caegBaHe e ga ce on-
pegeAu akmyaaHOMO pa3znpocmpaHeHue Ha 3axapHus
guabem cpeg bbAaeapckama nonyaauua Hag 20 2oguw-
Ha Bb3pacm - obwo, omgeAHO 3a guasHOCMUUUpPaH
3axapeH guabem (A3A) u HeguazHOCMUUUpPaH 3axapeH
guabem (HA3A), kakmo u Ha Bb2aexugpamHume Hapy-
wieHua — HapyweH 2Aloko3eH moaeparc (HI'T), Hapywe-
Ha 2Aukemun Ha 2aagHo (HIT) uau obwo [Npeguabem.

Mamepuaau u memogu

[MTo gaHHu om Panopma Ha HauuoHaAHua cma-
mucmuyecku uHcmumym om 31.12.2022 2. HaceAe-
Huemo Ha bbazapusa (20-79 2.) e 4 904 382 »xumeau
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- MbXe 2 367 262 (48,26%) u >keHu 2 537 120
(51,73%). N3caegBaHume auua 6 npoyuBaremo Gaxa
paznpegeaeHu no noa, Bb3pacmoBu epynu u mecmo-
»kuBeeHe cnopeg nocregHomo npebpoaBaHe Ha Hace-
AeHuemo om 2022 2. (8).

AaHHume om Hacmoawomo npoyuBaHe ca no-
AyueHu Ha 6azama om myamuueHmpoBo npoyuBaxe
Ha bbacapcko gpykecmBo no eHgokpuHoaoz2uq, 25
mapm-16 mad 2024 2. NpoyuBaHemo no cvwecmBo
e mpaHcBep3arHo (cross-sectional). Caeg wameaeH
cmamucmuyecku aHaauz 6axa npegBapumearo nog-
O6paHu pezuoHume 3a npoyuBaHe u onmumaaHus pe-
npezeHmamuBeH 6pol Ha u3zcregBaHume Auua om
Bceku peauoH. M3caegBatemo e uzBopwero 6 16 pe-
2uoHa ¢ 51 eHe3ga Ha cmpaHama. [lokaHeHu ca 1352
AuU@ Ha Bb3pacm >20-79 20guHu, Koumo ca nogbpa-
HU ype3 ,CAydYaeH u3zbop” om peaucmpu Ha UHCMU-
myuuu cnopeg Bb3pacm, nor u mecmoykuBeeHe.
Yuacmue B3exa 936 auua (69,2%) om nokaHeHume,
om koumo 479 >eHu (51,2%) u 457 muxe (48,8%);
2paxkgaHu ca 695 (74.2%) u xuBeewu B cera - 241
(25,7%); uzcaegBarume ca paznpegeaeHu 8 mpu 6b3-
pacmoBu 2pynu: 20-44 2. - 342 (36,5%), 45-59 2. -
301 (32,2%), 60-79 2. - 293 (31,3%).

lNpoBegeH e cmaHgapmen ol TT ¢ uzcaegBaHe Ha
nAazmeHa e2aloko3a B LleHmpaaHa cepmudpuyupaHa
Aabopamopusa 6 geHa Ha B3emaHe Ha npobume. W3-
caegBan e u HBA, (no cepmucbuyupan u cmangap-
mu3upad memog NGSP). AHaau3zbm e npoBegeH Ha
6azama Ha Panopma Ha WHO/IDF'2016 2. (9) 3a on-
pegeAaHe akKmyaAaHUA CmMamyc Ha 3axapHua guabem
8 Hawama cmpaHa u ga 6bge ocHoBa 3a cpaBHeHue
C gpyau cmpaHu. B3e ce npegBug ocuuuasHua pa-
nopm Ha HCK om 2022 2. Bb3zpacmoBuam nogbop
Ha uzbpaHume 3a u3caegBane auua 6e cvbobpaszeH ¢
memogoaozuama Ha MexgyHapogHama guabemHa
dhegepauun 3a oueHka Ha paznpocmpaHeHuemo Ha
3axapHua guabem cpeg Bb3zpacmuu (20-79 2.) (10).

Bcuuku om3oBaau ce 936 Auua (69.2% om no-
KaHeHume) Hal-Hanpeg ce 3ano3Haxa C Xapakmepa
Ha u3caegBaHuama u nognucaxa VIHpopmupaHo Cb-
2nacue, koemo npegBapumeaHo Ge pa3eaegaHo U
ymBbpgeHo om mecmHama EmuyHa komucus. Yuac-
mHuyume nonvAHuxa BbnpocHuk, koumo BkalouBa-
we: gemozpadpcku gaHHU, Hacmoawua um 3gpabeH
cmamyc, muHaau 3aboaaBaHus, hamuaHOoCmM C OC
HOBHU xpoHuuHu 3a6oaaBaHua (xunepmoHus, 3axa-
peH guabem, mupeougHu 3aboaaBaHusn, 6bLO6peyHU
3aboaaBaHus), AedeHue B MuHAaAOMO U HACMOAW,OMO,
miomioHonyweHe. YaeH om uzcaegoBamenckua ekun
uzmepu Bceku yyacmHuk - pbCm, Mez2Ao U apmepuan-
HO HaanzaHe B cegHaAO NOAOXKeHUEe CAeg MUHUMUM 5
MUHYMu nokou. Ha yuacmuuuyume om Bcuuku 16 pe-
2uoHa e B83ema kpvB mexkgy 7,00 u 9,00 yaca cympuH
cAeg 12 yaca HoweH 2Aag. VM3caegBarume 936 auua
ca om cAegHume 16 pe2uoHU Ha cmpaHama - Bpauga,
TyaaHuu, TpoaH, Beauko TepHoB0, Pa3epag u

npuAexkawume um ceaa; Hecebobp, Amboa, HoBa 3a-
2opa, CmonaaH, AumumpoBepag, MuHepaaHu 6aHu,
Kbpgrkaau u npuaexxawume um ceaa; CaHgaHcku, Me-
mpuy, KiocmeHgua, Cogua u npuAexxawume Um ceaa.
M3caegBaHume auua Gaxa paznpegeAeHu NO NOA U
Bv3pacmoBu 2pynu cnopeg nocaegHomo npebponBa-
He Ha HaceAreHuemo om M. gekemBpu 2022 2. (8).

BrkatoueHume 479 xenu (51,2%) u 457 mbxKe
(48,8%), Ha cpegHa Bbv3pacm 50,57+13,61 2. (>20-79
2.) 6axa paznpegeaeHu cnopeg noaa u Bv3pacmma 6
2pynu (Taba. 1).

HanpaBen e u gpye aHaau3, 8 koimo ce omuyu-
mam omHoweHusma mexgy gBama noaa cnopeg
Bb3pacmoBama 2pyna u mecmoxxuBeeHemo - 2pag
uau ceno (Taba. 2).

Memogonoaug

AuabemHuam cmamyc e geduHupaH cnopeg
Kpumepuume om Panopma Ha WHO/IDF'2016 2. (9).
KpbBHu npobu caeg BenenyHkuua Ha a. cubitalis ca
B3emaHu caeg 12-yacoB HoweH 2raag 3a onpegeaaHe
Ha u3zxogHama kpbBHa 3axap. INpu yyacmHuuume e
npoBegeH cmaHgapmeH ol TT 75 2 2atoko3a 68 200 ma
Boga u uzcaegBane Ha 2aukemuama Ha 120 muHyma.
V3katoueHue e HanpaBeHo camo npu Auuama npeg-
cmaBuau gokazameacmBa 3a HaAuueH 3axapeH gua-
6em. ABe Auua omkazaxa ga npoBegam ol TT u 6Gaxa
ocBobogeHu om npoyuBanemo. N3cregBan e u HBA,
(no cepmudpuyupaH U cmaHgapmu3upaH memog
NGSP). Bcuuku rabopamopHu aHaau3u ca npoBegeHu
B LleHmpaaHa cepmucpuuupaHa aabopamopus 8 geHa
Ha B3emaHe Ha npobume.

ViHmepnpemauuama Ha pe3yamamume om
ol TT e cvenacHo Report of a WHO/IDF Consultation,
Geneva 2016 u ca npegcmaBenu 8 Tabauua 3. Aua-
2Ho3a 3axapeH guabem e nocmaBaHa npu naazmeHa
2AOKO3a Ha 2aagHo >7,0 mmol/l uau naazmeHa 2ato-
Ko3a Ha 120ma muHyma om ol TT >11,1 mmol/l uau
HBA, >6,5%. AuazHo3a HapyweH 2Al0k03eH moae-
paHc (HI'T) e nocmaBeHa npu Haaudue Ha gBa kpu-
mepua - nNAa3meHa 2AoKo3a Ha 2aagHo <7 mmol/l u
nAa3meHa 2Atloko3a Ha 120ma muHyma om ol TT 27,8
<11,1T mmol/l. AuazHo3a HapyweHa 2aukemun Ha 2Aag-
Ho (HIT) e nocmaBeHa npu Haauvue Ha gBa Kpume-
pua - nAa3meHa 2Al0Ko3a Ha 2aagHo 6,1-6,9 mmol/l u
nAa3meHa 2Atoko3a Ha 120ma muHyma om ol TT <7,8
mmol/I (Taba. 3).

Ha 6a3zama Ha me3u kpumepuu u3caegBaHume
Auua 6axa pazgeaeru 8 nem 2pynu:

1. Auua 6e3 3axapeH guabem - 3gpaBu

2. Auua c npegBapumeaHo guazHocmuyupat (u3-
BecmeH) 3axapeH guabem - (A3A)

3. Auua ¢ HoBoguasHOCMuUUUpaH 3axapeH gua-
6em (HA3A)

4. Auua c HapyuweH 2Aloko3eH moaepaHc - HIT

5. Auua c HapyweHa 2Aukemun Ha 2aagHo - HIT
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Tabauya 1. Pa3npegeneHue no noa, Bvapacm u mecmosxuBeere Ha 936 uzcaegBaHu Auua.

MecmoxuBeene | Toa 20-44 2. 45-59 2. 60-79 2. O6wo
Ipag Xenu | bpou, 114 (31,9%) 117 (32,8%) 128 (35,3%) | 357 (100%)
0,
Mubxe B::)ﬁ, 142 (42,0%) 122 (36,1%) 74 (21,9%) 338 (100%)
0
O6wo Bp;ﬁ, 256 (36,8%) 239 (34,4%) 200 (28,8%) | 695 (100%)
Ceno Xenu | bpoq, 45 (36,9%) 31 (25,4%) 46 (37,7%) 122 (100,0%)
Mubxe Bp/(:ﬁ, 41 (34,5%) 31 (26,1%) 47 (39,5%) 119 (100,0%)
Ob6uwo Bp/(ZG, 86 (35,7%) 62 (25,7%) 93 (38,8%) 241 (100,0%)
0/0
3a cmpaHama XeHu | bpou, 159 (33,2%) 148 (30,9%) 172 (35,9%) 479 (100%)
Mubxke Bp/(zn, 183 (40,0%) 153 (33,5%) 121 (26,5%) 457 (100%)
0,
O6wo Bpj;ﬂ, 342 (36,5%) 301 (32,2%) 293 (31,3%) 936 (100,0%)
00

TabAuua 2. Cvomnowerus mexgy gBama noaa 8 mpume Bv3pacmoBu 2pynu, 2pag-ceno.

MecmoxuBeene | Toa 20-44 2. 45-59 2. 60-79 2. O6wo
Ipag Xenu | bpou, 114 (44,5%) 117 (49,0%) 126 (63,0%) 357 (51,4%)
o
Mubxe B::)ﬁ, 142 (55.5%) 122 (51,0%) 74 (37,0%) 338 (48,6%)
0
Obwo Bp;ﬂ, 256 (100%) 239 (100%) 200 (100%) 695 (100%)
Ceno Xenu | bpou, 45 (52,3%) 31 (50,0%) 46 (49,5%) 122 (50,6%)
Mubxe Bpf;il, 41 (47,7%) 31 (50,0%) 47 (50,5%) 119 (49,4%)
Ob6uwo Bp/(l;ﬂ, 86 (100%) 62 (100%) 93 (100%) 241 (100%)
%
3a cmpaHama XeHu | bpou, 159 (46,5%) 148 (49,2%) 172 (58,7%) 479 (51,2%)
Mubxke Bp/(l;il, 183 (53,5%) 153 (50,8%) 121 (41,3%) 457 (48,8%)
o
O6wo Bp/((;ﬂ, 342 (100%) 301 (100%) 293 (100%) 936 (100%)
%

eupaHe. Bcuuku npobu ca aHaausupaHu 8 egHa Llen-
mpaAHa Aabopamopua 68 geHa Ha B3emaHe Ha KpbO-
Hama npoba. [Aloko3ama e koaudecmBeHo onpegeae-
Ha upe3 eH3umeH peepeHnmer memog ¢ hexokinase
(Roche reagent) on Cobas €501 analyzer. Pesyamamu-
me ca npegcmaBeru 8 mmol/L. OueHka Ha npeyu3Ho-

AabopamopeH aHaAus

BernozHama kpbB e B3emana 8 mybu ¢ Na2EDTA u
NaF, kamo uHXxubumopu Ha 2AukoAu3ama 3a cmabuau-
3auua Ha 2Aaloko3ama B npobume. Npobume ca mpaHc-
nopmupaHu go Aabopamopuama caeg ueHmpogy-
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Tabauya 3. Kpumepuu 3a guaeHoCMuUKa Ha 3axapeH guabem, HapyweH 2AI0KO3eH MOAEPaHC U HapyweHa

2AUKemun Ha 2aagHo (9).

AUABET ce guazHocmuuupa, ako
eguH uAu noBeue om caegHume
Kpumepuu e HaAuue

HAPYLLUEH TAFOKO3EH
TOAEPAHC (HIT)
ce guazHOCMuUuUpa, ako ca
HaAuue ABA om caegHume
Kpumepuu

HAPYLLEHA
TAMKEMUS HA TAAAHO
(HIT) ce guazHocmuuyupa,
aKo ca Haauue ABA om
cAegHUMeE Kpumepuu

MAa3meHa 2Al0KO3a Ha 2AagHO
>7,0 mmol/l AU

MAa3meHa 2Al0KO3a Ha 2AagHO
<7,0 mmol/l U

[Ara3meHa 2Al0K03a Ha 2AagHO
6,1-6,9 mmol/l U

INaazmeHa 2atoko3a >11,1 mmol/I
Ha 2" yac Ha ol TT HamoBapBaHe
cbce 75 2. 2A0K03a

UAU

[1Aa3meHa 2atoko3a >7,8<11,1
mmol/l Ha 2" yac Ha o TT
HamoBapBaHe cbe 75 2. 2Al0K03a

[NArazmeHa a2atoko3a <7,8 mmol/I
Ha 2" yac Ha ol TT
HamoBapBaHe cbc 75 2. 2A10KO3a

CayuadHta 2a0ko3a >11,1 mmol/I
uau  HbA, >6,5%

lpynu 6pou npoueHm |Kymyramuben npoyeHm Tabauya 4.
3gpabu 781 83,44% 83,55% PaznpocmpaHeHue
Auabem - 06wo 155 | 16,55% 83,45% Ha 3axapeH guabem

U HapyweH 2At0-
AuazHocmuuupaH guabem 77 8,22% 91,78% KO3eH MOAepaHC
HoBoguazHocmuuupaH guabem 78 8,33% 91,67% 20522/\23%9 npe3
2.
HapyweH 2A10K03eH moaepaHc 77 8,2% 91,8%
HapyweHa 2aukemus Ha 2AagHO 116 12,4% 87,6%

cmma u KOHMPOAU:

1) Intra assay: Level 1 (n=6) CV=1,12%; Level 2
(n=6) CV=0,42%

2) Inter assay: Level 1 (n=30) CV=1,25%; Level 2
(n=30) CV=1,58%

3) MpoBexxgaHu ca Ha gHeBHa 6a3a gBe HuBa Ha
uHmpanabopamopeH kauecmBeH KOHMPOA

Aabopamopuama yuyacmBa 68 gBe EQA cucmemu
- bvacapckama EQAS u INSTAND u uma cepmudpu-
Kam 3a mo3u napamemuop.

Cmamucmuyecku aHaaus

Cmamucmuyeckume obpabomku ca HanpaBeHu
cbe SPSS 13,0. M38bpweH e onucameaeH aHaAu3 ¢ no-
Mowyma Ha 2pynupoBKu NO eguH UAU HAKOAKO NpU3Ha-
Ka, KaKmo U guazHOCMUYeH aHaAu3 3a OugeHKa Ha Ha-
AUYUEMO Ha CMamucmuyecku 3Ha4YuUMuU epekmu ypes3
npoBepka Ha cmamucmuuyecku Xunome3u OMHOCHO
HaAu4ue Ha onpegeAeHa Bpb3ka, Kakmo U xunome-
3U OMHOCHO epekmu Ha npomeHAuBu, uzmepeHu Ha
crabu ckaau. 3a ougHka Ha HUBomo Ha 3Hauumocm
Ha onpegeAeHU emMNUpPUYHU Xapakmepucmukuce u3-
noazBam 6a3zupaHume Ha NpPegnoAo>KeHUA OMHOCHO
pa3znpegeaeHuemo Ha mecmBaHume npu3Hauu HuBa.

Kamo epaHuuHa cmotHocm 3a paBHuwemo Ha 3Havu-
mocm ce npuema 0,05, ocBeH ako He e U3puuHO om-
H6eAnzaHa gpyea cmolHocm.

Pesyamamu

B Tabauya 4 ce npegcmaBa paznpegeaeHuemo Ha
uzcaegBanama koxopma om 936 Auua 68 wecm 2pynu
cnopeg gaHHume om ol TT.

PaznpegeaeHuemo Ha 3axapHusa guabem - obwp,
M3Becmen 3axapeH guabem, HoBoguazHocmuuupaH
3axapeH guabem, HIT, HIT mexgy gBama noaa u
mpume Bb3pacmoBu 2pynu e gageHo B caegBawume
nem mabauuu (Taba. 5-9). B 2copHama um yacm e no-
Ka3zaHo paznpegereHuemo mexxgy mpume 6v3pacmo-
Bu 2pynu Bbmpe 3a gageHusa noa, a B8 goaHama vacm
Ha mabAuuyama - CbOMHOWEHUEMO MeXJgy >KeHU U
mbke 666 Beaka Bb3zpacmoBa epyna u obwpo.

OmHocHo mecmoykuBeeHemo paznpegeaeHue-
mo Ha pazaudHume munoBe Hapyweruama 6 2aio-
KO3HUA memaboAu3zbm moxe ga ce obobuwu, ye me
gomuHupam B epagoBeme cpewy ceaama (p<0,01) u
moBa ce npegcmaBa 8 caegHume Hakoako Tabauyu
10-14 3a Bcako HapyweHue NOOMgeAHo.
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Tabauya 5. 3axapen guabem - 06w

noA 20-44 2. 45-59 2. 60-79 2. Obwo
Kenu | 1(1,8%) 19 (33,9%) 36 (64,3%) | 56 (100%)
3a cmpavama | Myxe | 13 (13,1%) 36 (36,4%) 50 (50,5%) | 99 (100%)
O6wo | 14 (9,0%)*/**| 55 (35,5%)** | 86 (55,5%)* | 155 (100%)
Xenu | 1(7,1%) 19 (34,5%) 36 (41,9%) | 56 (36,1%)*
Muxe | 13 (92,9%) 36 (65,5%) 50 (58,1%) | 99 (63,9%)"
3a cmpanama O6wo | 14 (100,0%) | 55 (100,0%) | 86 (100,0%) | 155 (100,0%)

*p<0,001; **p<0,05 >0,01;

TabAuya 6. 1136ecmen 3axapeH guabem

noA 20-44 2. 45-59 2. 60-79 2. Obwo

Xenu 0 (0%) 5 (20,8%) 19 (79,2%) | 24 (100%)

3a cmpanama Muwxe | 7(13,2%) 21 (39,8%) 25 (47,2%) 53 (100%)
O6wo | 7 (9,1%) 26 (33,8%) | 44 (57,1%) | 77 (100%)
Xenu | 0 (0%) 5 (19,2%) 19 (43,2%) | 24 (31,2%)*
Muoxe | 7 (100%) 21(80,8%) | 25(56,8%) | 53 (68,8%)

3acmpanama "G 01 7 (100%) 26 (100%) | 44 (100%) | 77 (100%)

*p<0.01,01;
ObcwkgaHe Mo gaHHu Ha National Health and Nutrition

He-uHpekuuo3zHume 3aboanBaHua ca 2aobaneH
3gpaBeH npobaem, koimo HapacmBa mHo20 6bp30
u npuyuHaBa yBeauueHue Ha npexxgeBpemeHHama
cmbpm, HapacmBa obegHaBaHemo Ha HaceaeHuemo,
ygap e Bbpxy HauyuoHaAHama UKOHOMUKA U npeg-
cmaBanBa 3HayumeAHa mexkecm 3a cucmemume Ha-
3gpaBeonazBare (11). EgHo om me3u 3aboaaBaHun
e 3axapHuam guabem, koimo e HapacHar 6 cBema
om 153 (127-182) maH. npe3 1980 2. Ha 347 (314-382)
MAH. npe3 2008 2. (12). o ouetrka Ha IDF npe3 2021
2. B8 cBema Beue uma 537 maH. guabemuuu, Koemo
Bogu go pazxogu 3a 3gpaBeonazBaHe om 966 muau-
apga wamcku goaapa (2).

Mo gaHHu Ha IDF cpeg Bb3pacmHama nony-
Aauua (20-79 2.) 8 koHmuHeHma EBpona 6poam Ha
guabemuuume 3a 2021 2. e oueHeH Ha 61 MAH. uAu
9,2% om 670 mMAH. Bb3pacmHo HaceaeHue. Paznpoc-
mpaHeHuemo Ha HI'T e 8,2% uau 54,8 mAH., a Ha HIT
- 3.8% uau 25.6 mAH. Moxke ga ce 0606wy, ye obw,o
141,4 mAH. eBponelduu umam 3axapeH guabem uAu
npeguabem u moBa e Hag 21% om eBponelckomo
HaceAaeHue (20-79 2.).

Examination (NHANES, 2021) paznpocmpaHeHuemo
Ha 3axapHua guabem kbm 2020 2. 8 US e 16,6% (95%
Cl:14,2-18,3) u caeg akycmupaHe no Bb3pacm cma-
Ba 14,8 (95% Cl:13,1-16,7) npu ckpuHupaHu 3757
auua (13). Hawume gaHHu cbwo nokazBam Bucoko
paznpocmpaHeHue Ha 3axapHua guabem 6 bvazapus
- 16,55% u HanbAHO cbBnagam ¢ amepukaHckume
gaHHU, KaKmo NO OmMHoWeHuUe Ha pa3zmepa Ha pasz-
npocmpaHeHue, Maka u N0 omHoweHue HapacmBa-
Hemo my ¢ HanpegBaHe Ha Bb3pacmma, Kakmo u go-
MUHUpaHe Ha mbxxeme npu moBa 3a6ornBaHe - mbike
16,3%, xeHu 13,4% (13). B Hawume gaHHU Mmb>Keme
CbWo gomuHupam - 63,9% (99/155), a xeHume ca
36,1% (56/155), T - 3,377, p<0,001 (Tabn. 5). TpaGBa
ga ce ombeaexxu, ye uzBecmHuam 3axapeH guabem
3HAYUMO NO-4YeCcmMo e HaAuue npu mbxxeme B cpab-
HeHue C >keHume - 68,8% cpewy 31,2%, T=3,146,
p<0,01 (Taba. 6). B cowomo Bpeme HoBoguazHoCcmu-
uupaHuam 3axapeH guabem e ugeHmMu4YeH no Yecmo-
ma B8 gBama noaa (NS), Tabauua 7.

Mo omHoweHue Ha Bb3pacmoBama guHamuka Ha
guabema moxke ga ce ombeaexxu caegHomo. B epyna-
ma Ha maagama Bb3pacm (20-44 2.) uma 3Ha4UMO No-
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pagko 3axapeH guabem 6 cpaBHeHue ¢ epynama om
cpegHama Bb3pacm (45-59 2.) - 9% cpewy 35.5%,
T=2.223, p<0.05 >0.01. CpaBrHeHuemo Ha 2pynama Ha
maagama Bb3pacm cpewy epynama om mpemama
Bb3pacm noka3zBa owe no-2oAama 3HaYUMA pazauka
6 yecmomama Ha 3axapHua guabem - 9% cpewy
55.5%, T=3.722, p<0.001 (Taba. 5).

OueBugHo moxe ga ce nomBbpgu enugemuu-
Homo HapacmBaHe Ha moBa xpoHuuHo 3a6o0anBaHe,
koemo Bogu go HapacmBaHe Ha CbpgeuyHo-cbgoBu-
me cbbumusa, HapyweHua B8 6bOpevHama yHKuUA,
caenoma, amnymauuu. Bcuuko moBa npuuuHaBa 2o-
AEMU CMpagaHua Ha 3acezHamume U mexHume ce-
metcmBa, kakmo Bogu u go noBuwaBaHe Ha pa3zxo-
gume 3a 3gpaBeonazBaHe.

Om npegcmaBerua nogpobeH aHaau3 Ha Ha-
wume gaHHu mpab6Ba ga ce noguepmae eguH mMHO-
20 BaxxeH ¢pakm. PaznpocmpaHeHuemo Ha 3axap-
Hua guabem-o6wo e 16.55%, kamo M3B8ecmHuam
3axapeH guabem u HoBoguazHocmuuyupaHuam
3axapeH guabem ca C NoYMU ugeHmMu4Ha Yyecmo-
ma - 8.22% u 8.33% (NS). To3u chakm uatocmpupa
MHO20 AOWOMO CbCmoaHue Ha 3gpaBeonazHama
cucmema B8 Hawama cmpaHa, kKoemo He no3Boas-
Ba cBoeBpemeHHO guazHOCMuUUUpaHe Ha 3axapHusa
guabem u MHO20 AUUA HE NOGO3upam HaAUYUEMO
Ha 3aboaaBaHemo. 3akbcHeHuemo B guazHocmu-
uupaHemo uma Bucokama ueHa Ha CbpPgeyvHO-Cb-
goBu uHUUgeHMU UAU gpyeu XapakmepHu 3a gua-
6ema ycAaoxKHeHuA.

TabAuya 7. HoBoomkpum 3axapeH guabem

noA 20-44 2. 45-59 2. 60-79 2. O6wo
Xenu 1(3.1%) 14 (43.8%) | 17(53.1%) | 32 (100%)
3a cmpanama Muoxe | 6 (13.0%) 15 (32.6%) | 25 (54.3%) | 46 (100%)
O6wo | 7 (9.0%) 29 (37.2%) | 42(53.8%) | 78 (100%)
KeHu 1(14.3%) 14 (48.3%) 17 (40.5%) | 32 (41.0%)*
Muxke 6 (85.7%) 15 (51.7%) 25 (59.5%) | 46 (59.0%)
3acmpanama "6 01 7 (100%) 29 (100%) 42 (100%) | 78 (100%)

*pP=NS

TabAuya 8. Hapyuwien 2a0K03eH moaepanc (HIT)

noA 20-44 2. 45-59 2. 60-79 2. Obwo
Kenu 4 (11,1%) 9 (25,0%) | 23 (63,9%) 36 (100%)
3a cmpanama Muxe | 10 (24,4%) 13 (31,7%) 18 (43,9%) 41 (100%)
O6wo | 14 (18,2%) 22 (28,6%) | 41(53,2%) | 77 (100%)
Xenu | 4 (28,6%) 9 (40,9%) | 23 (56,1%) 36 (46,8%)
Moxe | 10 (71,4%) 13(59,1%) | 18(43,9%) 41 (53,2%)
3a cmpanama "G5 U114 (100%) 22 (100%) | 41(100%) | 77 (100%)
Tabauya 9. HapyweHa 2aukemun Ha 2aagHo (HIT)
noA 20-44 2. 45-59 2. 60-79 2. O6wo
Xenu | 8(13,8%) 22 (37,9%) | 28 (48,3%) 58 (100%)
3acmpanama 1Ty e 13 (22,4%) 24 (41,4%) | 21(362%) | 58 (100%)
O6wo | 21 (18,1%) 46 (39,7%) | 49 (42,2%) | 116 (100%)
Xenu | 8 (38,1%) 22 (47,8%) | 28(57,1%) 58 (50,0%)
Muxe | 13 (61,9%) 24 (52,2%) | 21 (42,9%) 58 (50,0%)
3acmpanama "5 07121 (100%) 46 (100%) | 49 (100%) | 116 (100%)
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Tabauya 10.

MecmoxuBee KEHU MbXKe o6wo
Yecmoma Ha 3axa-
Ipag 40 (71,4%) 65 (65,7%) 105 (67,7%) peH guabem - obwo
Ceno 16 (28,6%) 34 (34,3%) 50 (32,3%) cnopeg mecmoxuBe-
eHemo (2pag-cero) 3a
3a cmpaHama 56 (100%) 99 (100%) 155 (100%) SKEHU pech. MbKe
Tabauya 11. MecmoxuBee YKeHu MbXKe obwo
Yecmoma Ha 36ecmen
3axapeH guabem cno- Ipag 18 (75.0%) 35 (66.0%) 53 (68.8%)
peg mecmoxuBeeremo Ceno 6 (25.0%) 18 (34.0%) 24 (31.2%)
(epag-ceno) 3a KeHu o o o
pecn. muske 3a cmpaHama 24 (100%) 53 (100%) 77 (100%)
Tabauya 12. MecmoxuBee YKeHU MbXKe obwo
Yecmoma Ha HoBogu-
azHOCMuUUUpaH 3axa- Ipag 22 (68.7%) 30 (65.2%) 52 (66.7%)
per guabem cnopeg Ceno 10 (31.3%) 16 (34.8%) 26 (33.3%)
mecmoxkuBeeHemo 5 5 S
(epag-ceno) 3a xeHu 3a cmpaHama 32 (100%) 46 (100%) 78 (100%)
pecn. mbke
Tabauya 13. MecmoxuBee »KeHUu MbXKe obwo
Yecmoma Ha HI'T
cnopeg mecmoxkuBe- Ipag 29 (53,7%) 25 (46,3%) 54 (70.1%)
eHemo (2pag-ceno) Ceno 7 (30,4%) 16 (69,6%) 23 (29.9%)
3a XKEHU pecn. Mbxxe
3a cmpaHama 36 (46,8%) 41 (53,2%) 77 (100%)
Tabauya 14. Mecmoxu6Bee »KeHu MbXKe obwo
Yecmoma Ha HIT
cnopeg mecmoykuBe- Ipag 45 (49,5%) 46 (50,5%) 91 (78.4%)
eremo (2pag-ceno) Ceno 13 (52,0%) 12 (48,0%) 25 (21.6%)
3a YKEHU pecn. mbxxe
3a cmpaHama 58 (50,0%) 58 (50,0%) 116 (100%)

3akaloyeHue

PeayrapHuam ckpuHuHe Ha Bbbaeapcko gpyxke-

A-p Togop Yepke3o6, A-p Cempa VizemoBa, A-p

cmBo nNoO eHgOKpUHOAO2UA aKMyaAu3upa Hauuo-
HaAHUME gaHHU 3a pa3znpocmpaHeHue Ha 3axapHus
guabema u npeguabema 6 cmpaHama, Koumo ca He-
06X0OgUMU Ha AOKaAHUME UHCMUMYyUUU U Ha MeXgy-
HapogHume 3gpaBHu opeaHuzauuu.

[Mpoekmbm e nogkpeneH om bbazapcko
gpykecmBo no eHgoOKPUHOAO2UA U peaAu3upaH
¢ nomowma Ha gobpoBoAHu cbmpygHUUU Om
cmpaHama:

A-p Barepua MlomoBa, A-p Aouka AmaracoBa,
A-p Emur MaagernoB, A-p AHgpuat SkoB, A-p Mue-
AeHa PuzoBa, Mexmeg Aamudp,

Kpacumup AmanacoB, BeHema KywaHoBa, A-p
Emuaua AnocmonoBa, A-p Cmanka MBaHoBa, A-p
Bara MuvopoBa, A-p MapuaHa Mv3aroBa, A-p
Togop CmoukoB, A-p Barenmuna [ywepoBa,

A-p Mapeapuma lfemoBa, A-p laruHa [apeBa, A-p
AuraHa BadkoBa, A-p XKuBko TazapeB, >KuBka
MumxoBa, Hukoaat PagkoB, AHeeauHa PumnoBa,
Pagocmuna BacuaeBa, A-p Haga AomycuueBa,
AoHka MuxatroBa, L{Bemeauna KarueBa, [ara
3axapueBa, BareHmuH AumoB, K. KamyeB.

TexHuyecku cbmpygHuuu: 3opka Memogu-
eBa, EBzeHua bopucoBa, Hepumar Ton4ueBa,
Pagocmuna BacuneBa, Hamaaua AoHueBa u owe
32 AOKaAHU mexHUYeCcKU CobmpygHUUU.
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Diabetes mellitus is a serious chronic disease that causes many complications, suffering for the patient and
his family and imposes significant costs both personal and public. The disease has an epidemic nature and this
requires regular screening to update the amount of health care.

The aim of the present study is to determine the current prevalence of diabetes mellitus and prediabetes
among the Bulgarian population over 20 years of age.

Material and methods: The data were obtained from a Bulgarian multicenter study, which is essentially
transversal and includes 16 Bulgarian regions with a total of 936 individuals - women and men with an average
age of 50,57+13,61 years. The age selection was in accordance with the methodology of the International Dia-
betes Federation for assessing the prevalence of diabetes among adults (20-79 years), as well as according to the
latest population census by the National Statistical Institute (NSI, 2022). Diabetes status was defined according
to the criteria of the Report of a WHO/IDF Consultation (Geneva, 2016). Statistical analyses were performed
with SPSS 13,0. Results and discussion: Diabetes in the country has a prevalence of 16,55% (diagnosed - 8,22%
and undiagnosed - 8,33%), and prediabetes - 20,6% (Impaired glucose tolerance - 8,2% and Impaired fasting
glycaemia - 12,4%). The incidence of diabetes was significantly higher in men compared to women - 63,9%
diabetic men versus 36,1% diabetic women (p<0,001). The incidence of diabetes increased with age and there
were significant differences between the young group aged 20-44 years with the other two groups (9% vs.
35,5% for the group 45-59 years, p<0,05; 9% vs. 55,5% for the group 60-79 years, p<0,001).

Conclusion: The prevalence of known and newly diagnosed diabetes is identical, and this is a sad indictment
of the poor state of our health system, which has not introduced mechanisms for the early detection of diabetes.

Key words: diabetes mellitus, known diabetes, newly diagnosed diabetes, healthcare system
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Introduction

Diabetes mellitus is a serious health problem that
is associated with an aging population, increasing ur-
banization, unhealthy eating habits, reduced physical
activity and other harmful behavioral and lifestyle hab-
its. Diabetes is one of the leading causes of death and
disability worldwide and affects people regardless of
location, age group or gender (1).

In 2021, there were 537 million diabetics in the
world or 10,5% of the entire population. This number
is projected to grow to 643 million in 2030 and even
783 million in 2045 (2).

Type 2 diabetes mellitus is the most common
type of diabetes (90% of diabetes in the world). Its on-
set may be more distinctly similar to type 1 diabetes,
but usually there are no symptoms for a long time and
it is difficult to determine the onset of the disease. As
a result, there is a long pre-diagnosis period and about
1/3 to 1/2 of the population with type 2 diabetes re-
mains undiagnosed (2).

A relationship is found between the prevalence
of diabetes and the size of the gross domestic product
in the given population. It turns out that in High-in-
come countries, the affected population of the world
is 104 million or 11,1% of the total population, and
in Low-income countries, diabetes is present in 18,7
million or 5,5% (2).

If we look at the data for individual countries
published in the 10th edition of the Diabetes Atlas in
2021, we will find that the Bulgarian data are close
to those of Germany and Greece. Frequency of dia-
betes in Bulgaria is 9,9% (8,3-10,6) against 10% (8.1-
11,0) and 9,6% (8,8-10,5) for Germany, respectively
Greece. After age standardization, these percentages
change depending on the composition of the specif-
ic population and become 7,4% (6-8.3) for Bulgaria
against 6,9% (5,5-7,7) and 6,4% (5,8-7,1) for Germany
and Greece, respectively.

It is striking that the very high number of undi-
agnosed diabetics per 1000 people in Germany is
1345 (1092-1486) against the far smaller number for
Greece and Bulgaria - 246,6 (226-269), respectively
134 (111-143) (2).

Studies on the prevalence of diseases are import-
ant for determining their extent and for guiding prior-
ities in addressing them. In 2006, the first epidemio-
logical study on the prevalence of diabetes mellitus
was conducted in Bulgaria in 2415 randomly selected
individuals and a prevalence of 8,36% was found (3).
Data were published in the IDF Diabetes Atlas in 2009
after recalculation according to the WHO population
standard (4).

In 2012, a second epidemiological study was con-
ducted in Bulgaria on the prevalence of diabetes in
2,032 randomly selected individuals and a frequency

of 9,55% was found (5, 6). In 2017, some individuals
of the 2012 cohort were followed up, i.e. 5 years later,
who had an oGTT (fasting blood sugar 6,1-6,9 mmol/I)
and diagnosed Prediabetes, as well as individuals with
fasting blood sugar >5,6-6,9 mmol/l from the same
population. Thus, it was found that 50% of persons
diagnosed with prediabetes after oGTT in 2012 had
already become diabetic 5 years later, and of persons
with fasting blood sugar >5,6 mmol/l in 2012 - 25%
had already become diabetics after 5 years. Thus, with
the addition of those who became diabetics in 2017
to those diagnosed in 2012, the incidence of diabetes
in our country already reached 12,5% in 2017 (7).

The data from these studies have been published
in Bulgarian and foreign medical editions, discussed
in detail and show a progressive increase in the num-
ber of diabetics in Bulgaria. In parallel with this, during
this long period of 18 years, significant demographic
changes developed - migration of mainly young pop-
ulation outside the country, migration of the working
population to the big cities, financial problems for a
significant part of the population with subsequent se-
lection of unhealthy foods, as well as lack of education
and traditions in the field of physical activity.

The COVID epidemic has hampered the usual
work of every institution, including the National Sta-
tistical Institute, and the regular population census
in Bulgaria was postponed. It was only in December
2022 that the last up-to-date data on the country's
population, which are necessary for evaluation when
conducting an epidemiological study, were published
(8). Bearing in mind the epidemic growth of diabetes
mellitus in the world, which has also been reported in
our country over the years, we felt the need to deter-
mine the new current level in the spread of the dis-
ease in Bulgaria.

The aim of the present study is to determine the
current prevalence of diabetes mellitus among the
Bulgarian population over 20 years of age - in gener-
al, separately for diagnosed diabetes mellitus (DDM)
and undiagnosed diabetes mellitus (UDDM), as well
as carbohydrate disorders - impaired glucose toler-
ance (IGT), impaired fasting glycaemia (IFG) or gener-
al Prediabetes.

Material and methods

According to the data from the Report of the Na-
tional Statistical Institute from 31.12.2022, the popula-
tion of Bulgaria (20-79 years) is 4 904 382 inhabitants
- men 2 367 262 (48,26%) and women 2 537 120
(51,73%). Subjects in the study were distributed by
sex, age group and place of residence according to
the latest population census of 2022 (8).

The data of the present study were obtained on
the basis of a multicenter study of the Bulgarian Soci-
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ety of Endocrinology, March 25 - May 16, 2024. The
study is essentially cross-sectional. After careful sta-
tistical analysis, the study regions and the optimal
representative number of study subjects from each
region were pre-selected. The research was carried
out in 16 regions with 51 nests of the country. 1352
individuals aged >20-79 years who were 'random-
ly selected' from institutional registers according to
age, gender and place of residence were invited.
936 persons (69,2%) of those invited participated,
of which 479 women (51,2%) and 457 men (48,8%);
695 (74,2%) citizens and 241 (25,7%) living in vil-
lages; those surveyed were divided into three age
groups: 20-44 years-342 (36,5%), 45-59 years-301
(32,2%), 60-79 years-293 (31,3%).

A standard oGTT with plasma glucose testing
was performed in a Central Certified Laboratory on
the day of sampling. HbA, was also tested (accord-
ing to the certified and standardized NGSP method).
The analysis was conducted on the basis of the 2016
WHO/IDF Report (9) to determine the current status
of diabetes in our country and to be a basis for com-
parison with other countries. The official NSI report
of 2022 was taken into account. The age selection of
the subjects included for the study was in accordance
with the methodology of the International Diabetes
Federation for the estimation of the prevalence of dia-
betes among adults (20-79 years) (10).

All 936 respondents (69,2% of those invited)
first familiarized themselves with the nature of the re-
search and signed an Informed Consent, which was
previously reviewed and approved by the local Ethics
Committee. Participants completed a questionnaire
that included: demographic data, their current health
status, past illnesses, family history of major chronic
diseases (hypertension, diabetes, thyroid disease, kid-
ney disease), past and current treatment, smoking. A
member of the research team measured each partici-
pant's height, weight, and blood pressure in a seated
position after a minimum of 5 minutes of rest. Par-
ticipants from all 16 regions had their blood drawn
between 7:00 and 9:00 a.m. after a 12" overnight
fast. The 936 persons studied are from the following
16 regions of the country - Vratsa, Gulyantsi, Troyan,
Veliko Tarnovo, Razgrad and their adjacent villages;
Nessebar, Yambol, Nova Zagora, Smolyan, Dimitro-
vgrad, Mineralni Bani, Kardzhali and their adjacent
villages; Sandanski, Petrich, Kyustendil, Sofia and their
adjacent villages. The studied persons were distribut-
ed by gender and age groups according to the last
population census of December 2022 (8).

The included 479 women (51,2%) and 457 men
(48,8%), with a mean age of 50,57+£13,61 years (>20-
79 years) were distributed according to gender and
age in groups (Table 1).

Another analysis was made, in which the relations
between the two sexes are taken into account accord-
ing to the age group and the place of residence -

city or village (Table 2).
Methodology

Diabetes status was defined according to the cri-
teria of the WHO/IDF Report 2016 (9). Post a. cu-
bitalis venipuncture blood samples were taken after
a 12-hour overnight fast to determine baseline blood
sugar. The participants had a standard oGTT of 75 g
of glucose in 200 ml of water and glycemia was test-
ed for at 120 minutes. An exception was made only
for persons who presented evidence of existing diabe-
tes. Two individuals refused to perform the oGTT and
were dropped from the study. HbA, _was also tested
(according to the certified and standardlzed NGSP
method). All laboratory analyzes were performed in
a Central Certified Laboratory on the day of sampling.

The interpretation of the oGTT results is accord-
ing to the Report of a WHO/IDF Consultation, Gene-
va 2016 and are presented in Table 3. Diabetes was
diagnosed when fasting plasma glucose >7,0 mmol/I
or plasma glucose at the 120th minute of oGTT >11,1
mmol/l or HbA, >6,5%. The diagnosis of Impaired
Glucose Tolerance (IGT) is made in the presence of
two criteria - fasting plasma glucose <7 mmol/I and
plasma glucose at the 120" minute of oGTT >7,8
<11,1 mmol/l. Diagnosis Impaired fasting glycemia
(IFG) was established in the presence of two criteria
- fasting plasma glucose 6,1-6,9 mmol/l and plasma
glucose at the 120™ minute of oGTT <7,8 mmol/I.

Based on these criteria, the examined persons
were divided into five groups:

1. Persons without diabetes mellitus - healthy

2. Persons with pre-diagnosed (known) diabetes
mellitus - (DDM)

3. Persons with newly diagnosed diabetes melli-
tus (NDDM)

4. Persons with impaired glucose tolerance - IGT

5. Persons with impaired fasting glycemia - IFG

Laboratory analysis

Venous blood was collected in tubes with
Na2EDTA and NaF as glycolysis inhibitors to stabilize
glucose in the samples. The samples were transport-
ed to the laboratory after centrifugation. All samples
were analyzed in one central laboratory on the day
of blood sampling. Glucose was quantified by an en-
zymatic reference method with hexokinase (Roche
reagent) on Cobas e501 analyzer. Results are pre-
sented in mmol/L.

Precision assessment and controls:

1. Intra assay: Level 1 (n=6) CV=1,12%;

Level 2 (n=6) CV=0,42%

2. Inter assay: Level 1 (n=30) CV=1,25%;

Level 2 (n=30) CV=1,58%

3. Two levels of intralaboratory quality control
were carried out on a daily basis
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Table 1.

Distribution by sex, age and place of residence of 936 examined persons

Residence Gender 20-44 vy. 45-59 y. 60-79 vy. Total
Town Women | Number, | 114 (31,9%) 117 (32,8%) | 128 (35,3%) 357 (100%)
Men Nuf;ber, 142 (42,0%) | 122(36,1%) | 74 (21,9%) | 338 (100%)
Total NU|/:1ber, 256 (36,8%) | 239 (34,4%) | 200 (28,8%) | 695 (100%)
%
Village Women | Number, | 45 (36,9%) 31 (25,4%) 46 (37,7%) | 122 (100,0%)
o
Men le;nber, 41 (34,5%) | 31(26,1%) 47 (39,5%) | 119 (100,0%)
0
Total Nujr,nber, 86 (35,7%) 62 (25,7%) 93 (38,8%) | 241(100,0%)
00
For the Women | Number, | 159 (33,2%) | 148 (30,9%) | 172 (359%) | 479 (100%)
country %
Men | Number, | 183 (40,0%) 153 (33,5%) | 121(26,5%) | 457 (100%)
P
Total Nu;r)lber, 342 (36,5%) 301 (32,2%) | 293 (31,3%) | 936 (100,0%)
Table 2. | Ratio between both sexes in the three age groups, urban-rural
Residence Gender 20-44 vy. 45-59 y. 60-79 vy. Total
Town Women | Number,| 114 (44,5%) 117 (49,0%) 126 (63,0%) 357 (51,4%)
Men Nurf:ber, 142 (55.5%) 122 (51,0%) 74 (37,0%) | 338 (48,6%)
0
Total Nur::ber, 256 (100%) 239 (100%) 200 (100%) | 695 (100%)
%o
Village Women | Number, | 45 (52,3%) 31 (50,0%) 46 (49,5%) | 122 (50,6%)
o
Men Nufl)"lber, 41 (47,7%) 31 (50,0%) 47 (50,5%) | 119 (49,4%)
o
Total Nu1/:1ber, 86 (100%) 62 (100%) 93 (100%) 241 (100%)
%
For the Women | Number, | 159 (46,5%) | 148 (49,2%) | 172 (58,7%) | 479 (51,2%)
country %
Men | Number, | 183 (53,5%) | 153 (50,8%) | 121 (41,3%) | 457 (48,8%)
o
Total Nuf:mber, 342 (100%) | 301 (100%) | 293 (100%) 936 (100%)
00

The laboratory participates in two EQA systems
- the Bulgarian EQAS and INSTAND and has a certifi-
cate for this parameter.

SPSS 13.0. Descriptive analysis using groupings by
one or more characteristics was performed, as well as
diagnostic analysis to assess the presence of statistical-
ly significant effects by testing statistical hypotheses
regarding the presence of a particular relationship, as
well as hypotheses regarding effects of variables mea-

Statistical analysis
Statistical analyses were performed using
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Table 3.

Criteria for diagnosis of Diabetes, Impaired glucose tolerance and Impaired fasting glycemia (9).

DIABETES should be diagnosed
if ONE or MORE of the
following criteria are met

IMPAIRED GLUCOSE
TOLERANCE (IGT) should
be diagnosed if BOTH of
the following criteria
are met

IMPAIRED
FASTING GLUCOSE (IFG)
should be diagnosed if BOTH
of the following criteria
are met

Fasting plasma glucose
>7.0 mmol/l  OR

Fasting plasma glucose
<7.0 mmol/l  AND

Fasting plasma glucose
6.1-6.9 mmol/l  AND

Two-hour plasma glucose
>11.1 mmol/l following a 75 g
oral glucose load
OR

Two-hour plasma glucose >7.8
<11.1 mmol/l following
a 75 g oral glucose load

Two-hour plasma glucose <7.8
mmol/| following a
75 g oral glucose load

A random glucose >11.1 mmol/I
OR HbA, >6.5%

Groups Number | Percent Cumulative percent Table 4.
Healthy 781 83,44% 83,55% Prevalence of Dia-
Diabetes-total 155 16,55% 83,45% betes mellitus and
Impaired glucose

Diagnosed diabetes 77 8,220/0 91,780/0 tolerance in Bu|gar.
Newly diagnosed diabetes 78 8,33% 91,67% iain 2024.
Impaired glucose tolerance 77 8,2% 91,8%
Impaired fasting glycemia 116 12,4% 87,6%

sured on weak scales. To estimate the level of signifi- Discussion

cance of certain empirical characteristics, levels based
on assumptions about the distribution of the tested char-
acteristics are used. 0,05 is taken as the cut-off value for
the level of significance, unless otherwise specified.

Results

Table 4 presents the distribution of the studied
cohort of 936 individuals into six groups according
to the oGTT data.

The distribution of Diabetes-total, Known diabe-
tes, Newly diagnosed diabetes, IGT, IFG between the
two sexes and the three age groups is given in the
following five tables (Tables 5- 9). In their upper part,
the distribution between the three age groups within
the given gender is shown, and in the lower part of
the table - the ratio between women and men in
each age group and in total.

Regarding the place of residence, the distribu-
tion of the different types of disorders in glucose me-
tabolism can be summarized that they dominate in
cities versus villages (p<0,01) and this is presented in
the following several Tables 10-14 for each disorder
separately.

Non-communicable diseases are a rapidly grow-
ing global health problem, causing an increase in pre-
mature death and increasing population impoverish-
ment impacting the national economy and placing a
significant burden on health care systems (11). One
of these diseases is diabetes mellitus, which has in-
creased worldwide from 153 (127-182) million in
1980 to 347 (314-382) million in 2008 (12). The IDF
estimates that in 2021 there are already 537 million
diabetics in the world, resulting in healthcare costs of
US$966 billion (2).

According to IDF data, among the elderly popu-
lation (20-79 years) in continental Europe, the num-
ber of diabetics for 2021 is estimated at 61 million
or 9,2% of the 670 million elderly population. The
prevalence of IGT was 8,2% or 54,8 million, and of
IFG - 3,8% or 25,6 million. It can be summarized
that a total of 141,4 million Europeans have diabetes
or pre-diabetes and this is over 21% of the European
population (20-79 years).

According to data from the National Health and
Nutrition Examination (NHANES, 2021), the preva-
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Table 5.

Diabetes - total

Gender 20-44 y. 45-59 y. 60-79 y. Total
For Women 1(1,8%) 19 (33,9%) 36 (64,3%) 56 (100%)
the country Men 13 (13,1%) 36 (36,4%) | 50(50,5%) | 99 (100%)
Total 14 (9,0%)*/**| 55 (35,5%)**| 86 (55,5%)*| 155 (100%)
For Women 1(7,1%) 19 (34,5%) 36 (41,9%) | 56 (36,1%)*
the country Men 13 (92,9%) 36 (65,5%) 50 (58,1%) | 99 (63,9%)
Total | 14 (100,0%) | 55 (100,0%) | 86 (100,0%) | 155 (100,0%)

*p<0.001; **p<0.05 >0.01;

Table 6. Known diabetes
Gender 20-44 y. 45-59 y. 60-79 y. Total
For Women 0 (0%) 5(20,8%) 19 (79,2%) 24 (100%)
the country Men 7 (13,2%) 21(39,8%) | 25(47,2%) | 53 (100%)
Total 7 (9,1%) 26 (33,8%) | 44 (57,1%) | 77 (100%)
For Women 0 (0%) 5(19,2%) 19 (43,2%) | 24 (31,2%)*
the country Men 7 (100%) 21(80,8%) | 25(56,8%) | 53 (68,8%)"
Total 7 (100%) 26 (100%) | 44 (100%) | 77 (100%)

*p<0.01

lence of diabetes in 2020 in the US is 16,6% (95%
Cl: 14,2-18,3) and after adjustment for age it becomes
14.8 (95% CI: 13,1-16,7) in 3757 persons screened
(13). Our data also show a high prevalence of dia-
betes in Bulgaria - 16,55% and completely coincide
with the American data, both in terms of the amount
of prevalence and in terms of its increase with advanc-
ing age, as well as the dominance of men in this dis-
ease - men 16,3 %, women 13,4% (13). In our data,
men also dominate- 63,9% (99/155), and women are
36,1% (56/155), T=3,377, p<0,001 (Table 5). It should
be noted that known diabetes is significantly more of-
ten present in men than in women - 68,8% vs. 31,2%,
T=3,146, p<0,01 (Table 6). At the same time, newly
diagnosed diabetes is identical in frequency in both
sexes (NS) (Table 7). Regarding the age dynamics of
diabetes, the following can be noted. In the young
age group (20-44 years) there is significantly less dia-
betes than in the middle age group (45-59 years) - 9%
vs. 35,5%, T=2,223, p<0,05 >0,01. The comparison
of theyoung age group versus the third age group
shows an even greater significant difference in the
incidence of diabetes - 9% versus 55,5%, T=3,722,
p<0,001 (Table 5).

The epidemic growth of this chronic disease can
clearly be confirmed, leading to an increase in cardio
vascular events, kidney function disorders, blindness,
amputations. All this causes great suffering to those af-
fected and their families, as well as increasing health
care costs.

From the presented detailed analysis of our data,
one very important fact should be highlighted. The prev-
alence of diabetes-overall was 16,55%, with Known
Diabetes and Newly Diagnosed Diabetes almost iden-
tical in frequency at 8,22% and 8,33% (NS). This fact
illustrates the very poor state of the healthcare system
in our country, which does not allow timely diagnosis
of diabetes and many individuals do not suspect the
presence of the disease. Delay in diagnosis has the high
cost of cardiovascular events or other diabetes-specific
complications.

Conclusion

The regular screening of the Bulgarian Society of
Endocrinology updates the national data on the prev-
alence of diabetes and pre-diabetes in the country,
which are needed by local institutions and Internation-
al health organizations.
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Table 7. Newly diagnosed diabetes

Gender 20-44 y. 45-59 y. 60-79 . Total
For Women 1(3.1%) 14 (43.8%) | 17(53.1%) | 32 (100%)
the country Men 6 (13.0%) 15(32.6%) | 25(54.3%) | 46 (100%)
Total 7 (9.0%) 29 (37.2%) | 42(53.8%) | 78 (100%)
For Women 1(14.3%) 14 (48.3%) | 17 (40.5%) | 32 (41.0%)*
the country Men 6 (85.7%) 15 (51.7%) 25 (59.5%) | 46 (59.0%)"
Total 7 (100%) 29 (100%) 42 (100%) | 78 (100%)
*p=NS
Table 8.
Impaired glucose tolerance (IGT)
Gender 20-44 y. 45-59 y. 60-79 y. Total
For Women | 4 (11,1%) 9 (25,0%) 23 (63,9%) 36 (100%)
the country Men 10 (24,4%) 13(31,7%) | 18(43,9%) 41 (100%)
Total 14 (18,2%) 22 (28,6%) | 41(53,2%) | 77 (100%)
For Women | 4 (28,6%) 9 (40,9%) 23 (56,1%) | 36 (46,8%)
the country | Men 10(71,4%) | 13(59,1%) | 181(43,9%) | 41 (53,2%)
Total 14 (100%) 22 (100%) | 41 (100%) 77 (100%)
Table 9. | |mpaired fasting glycaemia (IFG)
Gender 20-44 vy. 45-59 y. 60-79 vy. Total
F Women | 8 (13,8%) 22 (37,9%) | 28 (48,3%) 58 (100%)
or Men 13 (22,4%) 24 (41,4%) | 21(36,2%) | 58 (100%)
the country
Total 21 (18,1%) 46 (39,7%) | 49 (42,2%) | 116 (100%)
i Women | 8 (38,1%) 22 (47,8%) | 28 (57,1%) 58 (50,0%)
ﬂ:’r Men 13 (61,9%) 24 (52,2%) | 21(42,9%) | 58 (50,0%)
e country
Total 21 (100%) 46 (100%) | 49 (100%) | 116 (100%)
Residence Women Men Total Table 10.
Frequency of diabe-
Town 40 (71,40/0) 65 (65,70/0) 105 (67,70/0) tes-total according
Village 16 (28,6%) 34 (34,3%) 50 (32,3%) to place of residence

For the country

56 (100%)

99 (100%)

155 (100%)

Table 11.

Frequency of known dia-
betes according to place
of residence (town-vil-
lage) for women or men

(town-village) for
women or men

Residence Women Men Total
Town 18 (75.0%) 35 (66.0%) 53 (68.8%)
Village 6 (25.0%) 18 (34.0%) 24 (31.2%)

For the country

24 (100%)

53 (100%)

77 (100%)
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Table 12.

Frequency of newly
diagnosed diabetes ac-
cording to place of resi-
dence (town-village) for
women or men

Table 13.

Frequency of IGT
according to place of
residence (town-village)
for women or men

Table 14.

Frequency of IFG ac-
cording to place of resi-
dence (town-village) for
women or men

Residence Women Men Total
Town 22 (68.7%) 30 (65.2%) 52 (66.7%)
Village 10 (31.3%) 16 (34.8%) 26 (33.3%)

For the country

32 (100%)

46 (100%)

78 (100%)

Residence Women Men Total
Town 29 (53,7%) 25 (46,3%) 54 (70.1%)
Village 7 (30,4%) 16 (69,6%) 23 (29.9%)

For the country

36 (46,8%)

41 (53,2%)

77 (100%)

Residence Women Men Total
Town 45 (49,5%) 46 (50,5%) 91 (78.4%)
Village 13 (52,0%) 12 (48,0%) 25 (21.6%)

For the country

58 (50,0%)

58 (50,0%)

116 (100%)
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UsuckBaHug 3a pesiome 3a yyacmue B HauyuoHaneH koHzpec no
eHgokpuHonoaug, 12-14 okmomBpu 2023 2., [paHg xomea MaoBguB

3a yuacmue B HauuoHaAHUA KOH2peC No eHgOKpUHOAO2UA ¢ npegcmabare Ha gageHa mema mpaob-
Ba ga ce kaHgugamcmBa c pe3iome, omzoBapawo Ha caegHume u3zuckBaHua: equHcmBeH napazpad;
cmpykmypa BvB8egenue, Lleau, Mamepuaa u memogu, Pesyamamu, 3akaodeHue; wpugpm Times New
Roman, pagmep 11 nyvkma, uHmepBan ,single-spaced”; mepHu eguHuyu 6 cucmema Sl; makcumym 350
gymu, 866 popmam MS Word (.doc uau .docx) u ga ce uznpamu no eAeKmpoHeH Nbm Ha 6bA2apcKu u
aH2AUlCKU e3UK Ha NocodeH om opeaHuzamopume E-mela agpec.

Aa ce cmangapmusupa uznucBatemo Ha 3a2aaBuemo, aBmopume u uHCMUMYuUAMAa UM NO CAEg-

3ATAABMUE - pasmep 12 nynkma, ygebeaeHu 2anaBHu bykBu, B cpegama Ha pega
M®amuano ume MHULIMAANT, ®amuano ume THULIMAA?, DamuaHo ume MHULIMAAN?

Mog mo3u mekcm ga ce nocoyam aBmop 3a koHmakm (ume, E-melia agpec) u >keaaHama gpopma
3a npegcmabaHe - ycmHo cbobweHue UAU hocmep (Yacm om nocmepume npu mexHuvecka Bb3MoOXx-
HOCM mo2am ga ce npegcmaBam ycmHo 6 pamkume Ha 3-5 muHymu 6 gonbAHUMeEAHa cecus).

CneuuaaHa Kkomucua we obcbgu u Kaacupa 3asBeHume pe3iomema cnopeg akmyaaHOCM/3Hauu-
MOCm Ha mamepuaaa u cna3BaHe Ha 2openocoveHume u3zuckBaHua, Kamo we onpegeau u cbomBem-

Cpok 3a uznpawjave Ha peziomema: om 01.03.2023, 0:00 4. go 30.06.2023, 23:59 u..
ABmopume we 6bgam yBegomeHu 3a pesyamama/ogobpeHuemo Ha pe3lomemama ¢ gonbAHU-
meAHU ymouHeHua no npegcmaBaHemo um no eaekmpoHeH nbm go 20.07.2023 e.
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bbAzapcko Apykecm6o no EHgok

CbObLL

me konezcu-4Ae

HoBe Ha BAE:

@ Aa npeBegam no 6ankoBama cmemka Ha BAE 2oguwiHUA Cu YA@HCKU
6Hoc om 50,00 AB. 3a 2023 2oguHa.

Q KoAezu, koumo ca nponycHaau ga npe6egam uaencku BHoc 3a 2022 2. uAu u
gpyza npegxogHa 20guHa, mo2zam ga BHecam HeoOxogumama cyma, Kamo ce uma
npeg6ug pa3mepa Ha 2oguwHuA YaeHcku BHoc om 50,00 AB.

(8 eoguwHua YaeHcku BHoc ce BkarouBa u aboHameHma 3a cn. EHgokpuHoaoaus)

€ bankoB6ama cmemka Ha BAE e:
byabank, IBAN: BGO6UNCR76301076254999
YaeHcku BHoc 3a BAE - 2023 2., om ...... ume Ha yAeHa Ha BAE

0 Pazgmepbm Ha uAaeHckua BHoc 3a CgpyxeHuemo e cb2AacHO PeweHue Ha O6wo-
mo cbbpaHue Ha BAE om 2007 a.:
a) 50,00 aeBa - 3a cneyuaAucm
0) 25,00 AeBa - 3a cneyuaau3aHmM NO EHJOKPUHOAO2UA

eAa ce uma npeg6Bug uaeH 18 m.2 om YcmaBa Ha BAE - ,ga 3anAawa onpegene-
HUA 20guweH YaeHcku BHoc go 30 oHU Ha mekyw,ama 20guHa.”
Cob2AacHo uaeH 21. YaencmBomo 6 CgpyxeHuemo ce npekpamaBa npu:
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