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Xporuka/Chronicle

Akag. npodp. g-p UBan MeHueB
Prof. Dr Ivan G. Penchev

Mpod. g-p Bop6an BupbaHoB
Dr V. Varbanov

Mpod. g-p lreopzu MNManazo06
Dr G. Papazov

PasBumue Ha
Tupeougono2ugama
B bvAzapus

Akag. npod. g-p boan AO3AHOB g.m.H
bvreapcka Akagemus Ha Haykume u VI3kycmBama,
Cekuyua EHgokpuHoroeus

Hauyaromo Ha HayuHOmo u npakmuuecko pa3zBumue Ha mu-
peougono2uama B bbazapua ce omHaca kbm 1951 2., Koeamo e
pazkpuma nbpBama Kaunuka u Kamegpa no eHgokpuHoao2us
Kbm MHcmumyma 3a cneyuaausauun u ycvbBovpweHcmBatre Ha Ae-
kapume (MCYA) ¢ npvB pvkoBogumea npod. g-p MBan I. MNen-
yeB (1904-1974). Nog HezoB0 pvkoBogcmBo npe3 1954 2. e Cb3-
gageHa HayuHa 2pyna no ecywaBocmma, 8 koamo ca BkaoueHu
U3MbKHAMU KAUHUUUCMU (NO-KbCHO npodghecopu) no npobaemu
Ha mupeougHume 3aboaaBaHua - npod.g-p BopbaH BbpbaHoB,
npod. g-p Togop CmalkoB, npod. g-p leopeau Mana3zoB u gpyeu
cbmpygHuuu. PazkpuBam ce cneuuaauzupaHu aabopamopuu 3a
uzcaegBare Ha ocHoBHa u eHepeemuuHa 06MaHa; 3a onpegeasHe
Ha 6eambuHo-cBbp3an tog (5CH) B kpbB u cogbprkaHue Ha tog B
nouBu u xpaHu (3aB. gou, Mupana CmaruyeBa, Xumuk); 3a namomo-
pOHoAO2UYEH U XUCMOAO2UYEH aHaAu3 Ha buoncuyeH mamepuaa
om wumoBugHama »Ae3a npu pazaudHU mupeougHu 3aboaaBa-
Hua (3aB. npodp. g-p feopau AaweB - namoaoz). B paguouzomon-
Hama aabopamopua Ha VICYA (3a8. gou. Kanemu) ce Bb8exxgam
nbpBbume B cmpanama paguou3zomonHu u3zcaegBanua - Mog131
Kanmauua u mupeocuuHmuzpadgug, Kakmo U pa3AudHU uzomon-
Hu mecmoBe. B compygHuuecmBo ¢ KauHukama no xupypaua Ha
NCYA (Mpodp. g-p Cmpawumup 302padpcku) ce npuaazam pas-
AUYHU memogu 3a onepamuBHO AeveHue Ha HOgO3HUME 2ywu u
bazegoBama 6oaecm.

Mog pvkoBogcmBomo Ha akag. MB. INenueB npe3 nepuoga
1953-1957 2. ce opeaHuzupam nbpBume wupoko-mawabHu enuge-
muoAoeuuHU npoyuBaHun Bbpxy eHgemuuHama 2ywa u UogHua ge-
gpuyum, npu koumo ca obxBaHamu Hag 1 MUAUOH ydeHUuu om 7 go
18 2. Bv3zpacm, kakmo u 65 000 Bb3zpacmHu Auua om 4 085 ceauwa.

Ha ocHoBaHue Ha noaydeHume gaHHu ce uzpabomBa m.Hap.
,VlogHa kapma“, koamo mapkupa eHgemuuyHume paloHu, o6xBa-
wawu okoAo 1/3 om mepumopusma Ha cmpaHama. YcmaHoBa6Ba
ce Bucoka 3aboreBaemocm om eHgemuyHa 2ywa (cpegHo 56% 6
Gog-gedpuyumuume paltoHu), kakmo u Bucok npoueHm mupeoug-
HU gucmpodouu B Hakou ceauwa ¢ mexka eHgemus (go 3% e-
gemuueH kpemuHu3bm). ToBa gaBa ocHoBaHua 2pynama Ha akag.
V6. MNMeHueB ga pazpabomu HauyuoHaaHa npozpama 3a npouAak-
muka Ha og-gecouuumHume 3a6oaaBanua (MA3) upe3 GogupaHa
COA 32 gOMAKUHCKU UeAU U gonbAHumeAHa makaBa ¢ mabaemku
KanreB tGogug 3a puckoBume 2pynu (geua u 6pemenHu). Tazu npo-
2pama e Aezaau3zupara ¢ [TMC om 1958 2. kamo 3agbAKuMeAHa
3a yaromo HaceaeHue B8 eHgemuuHume paloHu, npegBuxkgawa
cucmemeH KOHMPOA Ha GlogupaHama coa B mbpaoBekama mpexka
U MOHUMOpUH?2 Ha 2ywaBocmma, ocbwecmBaBaHu om op2aHume
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Dr T. Staykov

Mpodp. g-p Aumumbp AHgpeeB
Dr D. Andreev

Mpodp. gp Arekcangsp Mono6
Dr A. Popov

Tupeougonoeussima B bbacapus

Ha MuHucmepcmBomo Ha 3gpaBeonazBanemo (XEWM) u memoguu-
Homo pbkoBogcmBo om OpeaHuzayuoHHua omgea Ha Kamegpa-
ma (Mpodp. T. CmaiikoB, gou, A. NoaoHoB). B pesyamam Ha moBa
borecmHocmma om  eHgemuuHa 2ywaBocm 3a no-maako om 20
2. cnaga go 12%, 6e3 HoBoguazHoCMuUUpaHU CAyYau Ha Kpemu-
HU3bM U gpy2u mupeo2eHHu gucmpoduu. 3a ocbwecmBabare Ha
mes3u UeAU 20AaMa 3acAyaa UMam u Aekapume-eHgokpuHoao3u 6
cneuuaau3upaHume kabuHemu, cb3gageHu No ykazaHue u memo-
guuHomo pbkoBogcmBo Ha cbmpygHuuume Ha Kamegpama no
eHgokpuHonrozua 8 UVCYA u auuHo Ha akag. M6. INMenueB kamo
HeuH PvkoBogumea u HauyuoHareH koHcyamanm. 3a HeeoBume
npuHocu Mou e u3bpaH 3a ekcnepm NO HeUH(EKUUO3IHU XPOHUY-
Hu 3a60Aa8aHua kbm CBemoBHama 3gpaBHa opzaHuzauus.

[pe3 1962 2. Kamegpama no eHgokpuHoAozua kbm VICYA be
npebasupaHa 6 HoBa cepaga (buBwa EBpelicka 6oaHUUA), KOEMO
no3BoAu pazwupeHue u peopeaHu3auua ¢ obocobaBaHe Ha om-
geAHu KauHuku - AuabemHa, TupeougHa, Xunodgu3o-Hagbvbpeu-
Ha, XKeHcka u mbxkka 20Hagu, EHgokpuHHa xupypeua. Cb3gagoxa
ce peguua HoBu arabopamopuu - Aabopamopua no 2eHemuka u
umyHono2un, CmepougHa u xopmoHaAaHa Aabopamopus, Aabopa-
mopua 3a npou3zBogcmBo Ha PacmexxeH xopmoH om yoBewku
XUNOGPU3HU >KA€3U U Ha Habopu 3a mupeougHu aBmoaHmumena
(MAT, TAT). Cb3gageH 6e nbpBuam 6 cmpaHama ,LleHmbp no
ExcnepumermanHa eHgokpuHoao2u ¢ BuBapuym”, 6 koimo ce
npoBexxgaxa ekcnepumeHmanHu uzcaegBarua Ha onumHu >kuBom-
HU NO OMJEAHU EHJOKPUHHU NpobAemu.

[pe3 1974 2. Kamegpama no eHgokpuHoAaozua kbm VICYA be
ob6ocobeHa B ,HayueH VHcmumym no eHgoKpUuHOAOR2US, 2epOH-
moaozua u 2epuampua”’ (HUEIT), 8 pamkume Ha HoBocb3gageHa-
ma MeguuuHckama Akagemus. 3a KpambK Cpok nocregoBameaHo
6axa pa3kpumu KAUHUKU NO €HJOKPUHOAO2UA KbM MeguuuHckume
yHuBepcumemu 6 cmpanama - Codpusn, NroBguB, BapHa, NreBen
u Cmapa 3azopa. ToBa gage cbuwecmBeH maacbk 3a cbzgaBaHe Ha
cneyuaAu3upaHu HayuHo-npenogaBamencku kagpu, 3a obyueHue Ha
AEKapu U cneyuaAu3aHmu, He Ha NOCAEgHO MACMO U 3a pa3Bumue Ha
HayuHume u3caegBarug, Bkatouumenro B8 obaacmma Ha mupeougo-
Aozuama. Peguua Bogewu 6bazapcku cneyuaaucmu 6axa usnpame-
HU 3a ycbBoupweHcmBare u obmaHa Ha onum 6b6 Bogewu cBemoB-
Hu ueHmpoBe - 68 CALLL, Aneaus, MpaHuus, fepmarus, Vimaaua u gp.

IMpogp. BbpbaH BvbpbaHoB, caeg egHozoguwHa cneuuasu3a-
uua npu Bogewua cBemoBer mupeougoroz npodp. CmeHbbPU om
YHuBepcumema B XapBapg (CALLL), 8 compygHudecmBo ¢ 2A. acuc-
meHm g-p boan Ao3aHoB, BbBege 3a NbpBu Nbm Yy Hac Guoxu-
muueH memog 3a u3caegBane Ha obwua mupokcuH (T,) 6 cepym.
[Npe3 caegBawume HakoAKo 20quHu (1975 - 1982) 6axa BbBegeHu
2omoBu Habopu 3a paguoumyHoAo2udHU u3caegBare Ha cBobogHu-
me T, u T,, TCX, u TPX-mecma npu pazaudHu mupeougHu 3aboanBa-
Hua, pe3yamamume om koumo 06axa nybaukyBaHu u gokaagBaHu y
Hac u uyk6uHa (b. AozaHoB, Ar. MaaeeBa, b. 3axapueBa).

INpe3 80-me 2oguHu Ha 20 Bek BypHOo pazBumue noayduxa
npobaemume 3a aBmoumyHHume 3aboaaBaHua Ha wumoBugHama
KAe3a - mupeouguma Ha Xawumomo 6 pazaudHume my Bapu-
aHmu, kakmo u Tupeoug-acouyuupaHama ogpmasmonamusa (TAO).
CoBmecmHo ¢ Aabopamopuama no umyHoArozua Ha HMEIT u HL3-
b npe3 1983-84 2. 6e pa3zpabomeH opuzuHareH memog (PO-
MA-mecm) 3a uzcaegBaHe Ha KAeMbUYHO-MEgUUPAHUA UMYHUMEM
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Mpod. g-p Manatom Koaapo6
Dr P. Kolarov

Mpod. gp Cmpawumup 3o2paccku
Dr S. Zografski

F

Mpod. gp lreopau Aaweb
Dr G. Dashev

npu navueHmu ¢ TAO, namenmoBaH 8 bvazapua u CALL (b. Ao3a-
HoB, . AmaHacoBa, b. lempyHoB). INpu cneuyuaauzayua Ha gou,
b. AozanoB npe3 1985 2. no npoepama Ha C30 3a aBmoumyHHu-
me mupeougHu 3aboaaBaHug, 6e ocbwecmBera obmana Ha onum
u cbmpygHudyecmBo ¢ Bogewu HayuHu ueHMpoBe kbm yHuBep-
cumemume 6 AoHgoH u Hiokacba. M3caegBaHuama 6 moBa Ha-
npaBaeHue npogbaxkuxa B bvazapus u npe3 caegBawume 20guHu,
2AnaBHO 3a oueHKa Ha hakmopume, onpegeAauu cneyuguyHuA
xymopaaeH aBmoumyHumem npu TAO u Ha KAUHUKO-A@Bopamop-
HUMe Kpumepuu 3a oueHka Ha akmuBHocmma Ha ogmaamona-
muama (YpuHHa ekckpeuua Ha 2Al0Ko30-amuHo2AukaHu, TAT). Mya-
coBa mepanua ¢ MemuaAnpegHU30AOH NpU nayueHmu ¢ akmuBHa
TAO 6e BbBegeHa 3a nbpBu nbm y Hac npe3 1989 2. (HezaBucumo
u egHoBpemeHHo ¢ ueHmpoBe B8 fdnoHua u AHzaaug), ymBobpgeHa
BnocregcmBue kamo memog Ha u3z6op 6 cBemoBHama npakmu-
ka. B compygHuuecmBo ¢ Kamegpama no paguoaozua Ha VICYA
(Mpodp. T. XagrkueBa) B Hauaromo Ha 90-me 2oguHu be BbBegeHa
meAe2amamepanua Ha opbumume npu nayueHmu ¢ TAO, koumo
ca nokaszaau He3zagoBoaumeaeH edpekm om KOpmuKocmepougHa-
ma mepanua - memog, npakmukyBaH u gHec 6 mexkgyHapogeH
naaH. B kpaa Ha 90-me 2oguHu BbBegoxme uzcaegBane Ha TCX-pe-
uenmopHume aHmumeaa (TPAK) npu nauuedmu ¢ bazegoBa 6o-
ABCM C UeA OUeHKa Ha maxHama npo2HocmuvHa cmodlHocm B
X0ga Ha mupeocmamu4yHOmo AeveHue. [loayueHume peyamamu
Oaxa nocpewHamu ¢ noguepmaH uHmepec om meXxgyHapogHama
obwHocm. NMo-kbcHO Mo3u nokazamea ce ymBbpgu Kamo vacm
OM guazHOCMUYHUME aAZOPUMMU, NPUemuU om MeXXgyHapogHU-
me mupeougHu acoyuayuu.

INpe3 80-me 2oguHu Ha 20-mu Bek bOaxa BvBegeHu cwbBpe-
MeHHUme memogu 3a yampaszBykoBa guazaHocmuka. MepBume
exozpadgpuu Ha wumoBugHama xae3a 6axa BvBegeHu 6 Tupeoug-
Ha KAUHUKa om npod. g-p PycaHka KoBaueBa, cneuuaausupasra
npu BugHu cneuuasucmu 666 MpaHuua. NoHacmoawem mo3u me-
mog e ymBbpgeH Kamo pymuHeH U € goCMbNeH 3a WUPOK KPb2
cneyuaaucmu. Nog exoepacku KOHMpoA 6e BvBegeHa mbHKO-
u2AeHa acnupauuoHHa Guoncusa Ha wumoBugHama >kae3a (TAB),
Koemo no3Boau pazBumuemo Ha UUMOAO2UYHA gua2HOCMuUKa
Npu CbMHeHuA 3a 3a0kauecmBeHu u gpyau npouecu. Bogewu cne-
yuaaucm 6 masu obaacm ca gou,. I. YaBpaz08 (ceea nokouHuk)
u npod. g-p Pagura MBanoBa om KLIEI - Cocpua. BbBegeHu ca
CbWO Memogu 3a AeueHue Ha gobpokadecmBeHu mupeougHu 6b3Au
ype3 uHCMuUAAUUU Ha HEKpomu3upawu cybcmaHuuu, Kakmo u Aa-
3ep-abrauua nog exozpacku KOHMPOA.

CowecmBeHn npozpec 6e nocmuezHam npe3 nocaegHume
20guHU B paHHama guaeHOCMUKa U AedeHuemo Ha 3aokavyecmBe-
Hume mymopu Ha wumoBugHama »xaAe3a. 3a moBa gonpuHeco-
Xa no-npeuuzHume u ycwvBbpweHcmBaHu exozpadpcku memogu,
pazpabomBaHemo Ha cbomBemuu kpumepuu, pazBumuemo Ha
uumoAo2uyHama guazHocmuka, BbBexkgaHemo Ha cbBpemeHHu
MYMOPHU Mapkepu (KaAUUmoHUH u mupeo2robyAauH B8 cepyma),
Kakmo u Ha HoBu uzobpazumearu memogu - Mo3umpoH-Emucu-
oHHa Tomoepacpua (IMET) Ha wuAa U Ha UAAO MAAO NPU CbMHEeHue
3a MUPEeoUgHU Memacmasu, Cbwo npuaazaHe Ha yoBewku pe-
kombuHaHmeH TCX B uzomonHama guazaHocmuka Ha mymopume.
YcbBupwenecmBaxa ce onepamuBHume memogu u ce BbBege eH-
gockoncka 6e3kpbBHa abaauua Ha gobpokauecmBeHu Bb3Au Ha
wumoBugHama xae3a.

Endocrinologia vol. XXIV N¢1/2019



BbosH JlozaHoB — PazBumue Ha Tupeougonozusima B bbaeapus

B o6Aacmma Ha maliyuHCKOMo u gemckomo 3gpa-
BeonazBaHe B cepama Ha eHgokpuHHume 3aboaa-
BaHua cowo Ge nocmueHam cbwecmBeH Hanpegbk.
[MpuzHama 6e cneuuaaHOCM gemcka eHgOKPUHOAO2UA
u pazkpuma KAuHUKa no eHgokpuHoAao2ua kKbm  Ka-
megpama no neguampua Ha MY Codpus. pe3 1983
2. be BvBegeH 3agbAKuMereH ckpuHuHz 3a BpogeH
Xxunomupeougu3bm, ocbwecmBeH ¢ puHaHcoBa nog-
Kpena u compygHudyecmBo ¢ NpaBumeacmBomo Ha
[lIBeduapus, BkaouBawa cneuyuasuzupaHa Aabopa-
mopua 3a XOpMOHaAHU u3caegBaHua Ha Bcuuku Ho-
BopogeHu B cmpaHama, HopmamuBHO paznopegeHo
om M3. IMpbB pbkoBogumea Ha ma3zu npozpama Ge
u3mubKkHamuam neguamup npod. g-p A. INerHeBa, a Ha-
cmoauw, HeuH npuemHuk e gou, V. CmoeBa om cobwa-
ma Kamegpa. B pabomama Ha ma3u Kamegpa mpa66a
ga 6bgam cnomeHamu u3zmbKHamume neguampu-eH-
goKpuHOAO3U Npod. g-p 3gpabko CmanueB u npodp.
g-p ArekcaHgoup KypmeB (u gBamama nokoUHuuu).

Kom Al-LleHmvpa ,MatuuH gom” Ha MY, Cocpua
npe3 1976 2. be pa3kpum cekmop NO eHgoKPUHOAO-
2ua u penpogykmuBHa meguuuHa ¢ npbB pbroBogu-
meA npod. M. [Tpomuy. Pabomama Ha mo3u cekmop
6e npogbaxkeHa u pazBuma Hag 10 2oguHu om g-p
Kama TogopoBa, g.m, mozaBa 2raBeH acucmerm 6
,2MaluuH gom”, no-kbcHO u3zbpaHa 3a goueHm u Po-
koBogumea Ha Kamegpama no eHgoKpuHoAO2ua Ha
MY, IMaeBen. Aou. K. TogopoBa uma ocHoBHU npuHo-
cu B obracmma Ha guabema, mupeougHume u gpy-
2U eHgOKPUHU HapyweHua npu >KEHU C HOpMaAHa
U namoao2uyHa GpemeHHOCM, cmepuaumem u gpyeu
penpogykmuBHu pazcmpoucmBa.

3Havyumu npuHocu B pazBumuemo Ha Gbr2apckama
mupeougoAo2Ua NPe3 NOCAegHUME 20gUHU UMam pegu-
ua npenogaBameau om yHuBepcumemckume KAUHUKU
8 Codpus, BapHa, MroBguB, Cmapa 3azopa: Mpodp. K.
Xpucmo3o8, npod. Kp. MaBroB, npocp. M. OpbeuoBa,
npod. X. lfeperoBa, npot. M. boaHoB u MmHO20 gpyau.

KauHukama 3a 6oaecmu Ha wumoBugHama >kae-
3a U MuHepaAHua KocmeH obmeH Kbm KAuHuuHuA
LleHmbp No eHgOKPUHOAO2UA U 2epOHMOAO2USA, Yul-
mo pvkoBogumeau caeg 1985 2. nocaegoBameaHo
ca npod. g-p boan AozaHoB, npo. g-p AHHa-Mapus
bopucoBa u npod. g-p Pycarka KoBaueBa, BuHazu e
umara Bogewa poaa 3a pazBumue Ha HayuHO-Npak-
muueckume u3caegBaHua u obyyeHuemo Ha Aeka-
pume - eHgokpuHoAo3u 6 Bbaeapus, BkalouumenHo
¢ uzgaBaHemo Ha ocHoBHu yuebHu pbkoBogcmBa,
MOHOZpaduu, cmaHgapmu 3a KAUHUYHama npakmu-
Ka U gpyau mamepuaau. KAuHukama e op2aHuzamop
Ha enugemuoAo2udHu npoyuBaHua Bbpxy 3aboreBa-
emocmma om mupeougHu 3a6oaaBaHua 6 bvaeapua
npe3 nocaegHume 3 gecemuaemus. [NpoyuBaruama
Bbpxy eHgemuuyHama e2ywabocm u GoggeduuumHu-
me 3aboaaBaHua npogwbaxkaBammpaguuuume, no-
cmaBernu om Akag. npocp. MBan MeHueB owge npe3
60-me 20gUHU Ha MuHaAus Bex.

Mexxgy 1986 2. u 2012 2. ca npoBegeHu HAKOAKO wiu-
poko-mawabHu npegcmaBumeaHu npoyuBaHua Bobp-
xy 2ywaBocmma u GogHua cmamyc 668 Bcuuku eH-
gemuyHu obaacmu Ha cmpaHama, op2aHu3upaHu om
KLIEF cbBmecmHo ¢ MunucmepcmBomo Ha 3gpaBe-
onazBaHemo u Aekapume Om eHgOKpPUHOAO2UYHAMA
mpexxka. C nomowyma Ha Bogewu cBemoBHu cneuua-
aucmu om C30 u YHULIED 8 Hauarnomo Ha 90-me 20-
guHu 6e uzpabomeHa HoBa HauuoHaaHa cmpamezusn
3a 3agbAXKUMEAHO U yHuBepcaaHo uznoazBaHe Ha Go-
gupaHama coa, Ho8 gbp>kaBeH cmaHgapm 3a kauecm-
Bomo u koauuecmBomo Gog 6 coama 3a gomakuHcKu
ueAau u 8 uHgycmpuama, Cbwo 3a KOHMPOA U MOHU-
mopuHz2 Ha 6oaecmHocmma. B peyamam Ha moBa 3a
10 2oguweH nepuog - kbm 2003 2., tloggedpuyumHu-
me 3aboaaBaHuna B8 bbazapua 6axa AaukBugupaHu kKamo
COUUAAHO 3Ha4yum npobaAem, KOemo Hamepu Npu3Ha-
Hue om cBemoBHama meguuuHcka obwecmBeHocm.

YcnopegHo ¢ moBa baxa HanpaBeHu nbpBume
3a cmpaHama enugemuoAo2udHU npoyuBaHua Bbpxy
ceareHoBua gedpuyum u mupeougHua cmamyc cpeg
geua u bpemeHHU XeHu B HAKOU NAAQHUHCKU ceAuwa
Ha Pogonume (b. Ao3aHoB u cbmp.). [MoayueHume
pe3yamamu nomBbpguxa gaHHume om gpyau eBpo-
nelicku cmpaHu 3a HaaudeH ceaeHoB gegpuyum B 06-
WUpHU padoHu Ha baakaHume u yenmpaara EBpona,
umaw, Hebaazonpuamet edpekm Bbpxy mupeougHua
cmamyc Ha puckoBume 2pynu om HaceaeHuemo.
Exun om TupeougHa kauHuka Ha KLIEI nog pvkoBog-
cmBomo Ha npodp. A-M. bopucoBa npoBege npes3
2006 2. npegcmaBumenaru npoyuBaHua Bbpxy mupe-
ougHUMe HapyweHua u 6oaecmHocmma om mupeo-
ugHu 3aboaaBarua B pazauuHu palioHu Ha cmpaHama,
pe3yamamume om koumo ca BkatoueHu 6 mexgyHa-
pogHume 6a3a-gaHHuU.

MpogbaxkaBam npoyuBaHuama Bbpxy GogHua u
mupeougHua cmamyc npu bpemeHHume >eHu. pe3
2018 2. 6e nogema wupoka kamnaHua 8 6bazapckume
macmeguu npomuB macoBama KoHcymauua Ha Hedo-
gupaHa Tubemcka (Xumaaaticka) coa, npegcmaBaaBa-
wo 2pybo HapyweHue Ha npuemume Yy Hac Hopma-
muBHu akmoBe. B nepuoga 2015-2018 2. b6bA2apcKu
npegcmaBumeau yuacmBaxa akmuBro 8 EBponelcku
npoekm, Kacaew, XapMoOHU3UpPaHe Ha HauUOHaAHUME
npozpamu 3a npeBenuua Ha MA3. Hawama cmpana Ge
OM MaAKOMO cMpaHu, gageHu 3a npumep 6 moBa om-
HoweHue. 3aBotoBaHume nocmuxkeHua mpabBa ga ce
omcmonBam, 3awomo cbwume Kacasm Gbgewume
NOKOAEHUA U UHMeAeKmyaAHua kanauumem Ha Hauua-
ma. bvAcapckomo gpyskecmBo Nno eHgoKpuHOAO2UA
uma cBoa npuHoc 3a moBa. bbAazapckume cneyuaau-
CMU U y4YeHUu eHgOKPUHOAO3U akmuBHo yyacmBam
cbwpo B obwoeBponelckume hopymu NO pasauyHU
HayuHo-Nnpakmuyecku npobremu Ha mupeougHume
3aboaaBaHun, ¢ koemo gonpuHacam 3a cbBpemeHHo-
mo HuBo u 3a pazBuuemo Ha moBa HanpaBaeHue Ha
eHgokpuHonrozuama 8 bbvazapus.
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XpoHuka/Chronicle

Development of Bulgarian Thyroidology
and Modern Achievements

Acad. prof. Bojan S. Lozanov, D. M, D. Med. Sci
Bulgarian Academy of Sciences and Arts, Section Endocrinology

The beginning of the scientific and practical devel-
opment of thyroidology in Bulgaria dates back to 1951
when the first Department and Clinic of Endocrinology
was opened at the Institute for Specialization and Im-
provement of Physicians (ISUL) under the Professorship
of Head Prof. Dr Ivan G. Penchev (1904 - 1974). The
national scientific group for study of endemic goiter
was established in 1953 by the Ministry of Health un-
der the leadership of Prof. I. Penchev. A number of dis-
tinguished clinicians were involved in the group includ-
ing Dr V. Varbanov, Dr T. Staykov, Dr G. Papazov as
well as others specialists. Laboratories for basal meta-
bolic rate (BMR), serum protein-bound iodine (PBI) and
Pathomorphology were created. Radio-isotopic thyroid
diagnostics were used such as thyroid - 131-uptake,
T3-supression (Werner test) and thyroid scintigraphy.
The treatment applied at that time included antithy-
roid agents (Thionamides, PTU and Potassium iodide
- Sol. Lugoli 5%) in patients with thyrotoxicos, bovin
Thyroid extract (tabl. Thyroidea siccata) for hypothyroid
patients’ surgery of nodular goiter (subtotal and total
thyroidectomy) and 131-lodine for the management of
patients with metastatic thyroid carcinomas.

The first large-scale epidemiological studies on en-
demic goiter were carried out during the period 1953-
1957 involving over one million pupils from the age of
7-18 and 65 000 adults from 4085 settlements. On the
basis of this screening the group of I. Penchev estab-
lished ,the Bulgarian lodine map” which marked the en-
demic regions which covered 1/3 of the territory of the
country. The percentage of endemic goiter (56% on av-
erage) and endemic cretinism 1-3% in some settlements
revealed a severe endemia of iodine deficiency disorders
(IDD). As a result I. Penchev et al. offered the first Na-
tional Program for Prevention of IDD by iodized salt for
household purposes and an additional supplementation
with potassium iodide tablets for the risk groups (chil-
dren and pregnant women). This was legalized in 1958
by Decree of the Council of Ministers as obligatory for
the total population in the endemic areas, the system for
control on iodine salt in the commercial network and
systemic monitoring of IDD prevalence. These require-
ments were carried out by the regional Hygiene institu-
tions of theMinistry of Health under the methodological
guidance of the National sci-entific group (T. Staykov, D.
Polonov, N. Vassilevski).

As a result of the iodine prophylaxis the prevalence of
goiter in endemic regions decreased by up to 12,1% in
1974, with no new cases of cretinism. These achieve-
ments occurred as a result of the efforts of all the en-
docrinologists from 50 specialized consulting-rooms
which had been registered by the direction and me-
thodical management of the Department of Endocrinol-
ogy of ISUL and the scientific group for IDD. For his
contributions Acad. Prof. I. Penchev was appointed as
an expert on Non-infectious Chronic Diseases with the
World Health Organization.

The Department of Endocrinology was transferred
in 1965 to a new building which allowed an extension
and a new structure by the opening of several clinics - Di-
abetic, Thyroid, Pituitary-Adrenal and Gonadal diseases
as well as the clinic of Endocrine Surgery. New laborato-
ries were set up such as Genetics and Immunology, Hor-
monal analysis, Production of human Growth Hormone
and Experimental Endocrinology with Vivarium.

In 1974 the Endocrine Department was transferred
to , The Scientific Institute of Endocrinology, Gerontolo-
gy and Geriatrics” (NIEGG) which was a part of the Med-
ical Academy. Clinics of endocrinology were organized
for a short time at all medical Universities - Sofia, Plovdiv,
Varna, Pleven and Stara Zagora. This gave a strong im-
petus for scientific activities and the training of endocri-
nologists. A number of leading Bulgarian specialists were
sent to exchange and improve their experience at lead-
ing centers in United States, UK, France, Germany, Italy
and other countries.

Prof. V. Varbanov, after a one-year specialization at
the Harvard University, under the leading thyroidologist
Prof. Stanbury, introduced together with B. Lozanov a com-
petitive protein- binding displacement analysis for total T,
in serum. Over the next few years FT,, FT,, TSH radioim-
munoassay and TRH-test were introduced and a series of
hormonal studies were published on their significance in
thyroid disorders (B. Lozanov, Al. Maleeva, B. Zaharieva).

In the 1980’s some clinical aspects of autoimmune
thyroid diseases were studied concerning Hashimo-
to's thyroiditis, Graves’disease and Thyroid-associated
ophthalmopathy. An original method for evaluation of
cell-mediated thyroid autoimmunity and its implementa-
tion as a score of TAO-activity was introduced in clinical-
practice (s.c. Retro-orbital muscle antigens-test; B. Lozanov,
I. Atanasova, B. Petrunov). Prof. B. Lozanov's specialization
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in 1985 under the WHO program for autoimmune
thyroid diseases was the exchange of experience with
some leading scientific centers in the UK (Universities
of Newcastle and London). The studies in this field
were continued over the following years especially the
assessment of factors determining the humoral auto-
immunity in TAO as well as other laboratory criteria
for the activity of TAO such as urinary excretion of
glucose-aminoglycans (GA) and corticosteroid recep-
tors’ expression in the blood of corticosteroid treated
patients. Methylprednisolone applied as i.v. pulses in
patients with active TAO was introduced in 1988 simul-
taneously with but independent of a number of centers
in Japan. Thelegammatherapy of orbits in non-respon-
sive patients with TAO was introduced in cooperation
with the Department of Radiology (Prof. T. Hadjieva,
ISUL). The significance of the serum TRAK values fol-
lowed-up in patients with Graves’ disease undergoing
antithyroid drugs therapy was evaluated as a criterion
of the long-term immunological remission of Graves’
disease. Thyroid ultrasound diagnostics was introduced
in the 1980’s by Dr. R. Kovatcheva after undergoing
her specialization in some of the leading centers in
France. She introduced also the method of necrotizing
substances instillations as an alternative method for be-
nign thyroid nodules and cysts. Thyroid aspiratory biop-
sy (TAB) under US imaging control has been used since
1986 for cytological diagnostics in patients suspected
of having malignant or inflammatory thyroid diseases
(R. Kovatcheva, G. Dashev, R. Ivanova). Echography of
the thyroid gland now is available as a routine method
in all clinical practice and clinics in the country.
Significant progress has been made in the early di-
agnosis and management of malignant thyroid tumors.
This has been achieved by more precise and advanced
thyroid ultrasound and relevant criteria for cytological
diagnostics as well as tumor markers calcitonin and
thyroglobulin in serum, Positron-Emission Tomography
(PET), whole Body scan and Human recombinant TSH
in isotopic diagnostics of thyroid carcinomas. Surgical
methods were perfected and endoscopic bloodless ab-
lation of benign thyroid nodules was introduced too.
Much progress has also been made in maternal
and child healthcare concerning endocrine diseases.
Child endocrinology as a specialty was recognized and
the Endocrinology Clinic was established in the Univer-
sity Pediatric Hospital at the Medical University, Sofia.
Mandatory screening for congenital hypothyroidism
was implemented with the financial support and coop-
eration of the Government of Switzerland, including a
specialized Laboratory with equipment for hormonal
diagnostics of newborns in all centers in the country.
The first Head of this program was the distinguished pe-
diatrician Prof. Dr. L. Peneva, and her current successor
is Prof. I. Stoeva of the same Department. Mention
should also be made of two outstanding Bulgarian

pediatriccendocrinologists - Prof. Z. Stanchev and Prof. A.
Kurtev. A reproductive endocrine section was opened
at the Maternity Home Center of the Medical Univer-
sity Sofia in 1976 headed by Prof. M. Protich and Ass.
Prof. Dr. K. Todorova. Significant contributions to the
development of Bulgarian thyroidology in recent years
have been made by a number of specialists and scholars
at various Medical Universities: Prof. K. Hristozov, Prof.
A-M. Borissova, Prof. K. Pavlov, Prof. M. Orbetzova, Prof.
J. Gerenova, Prof. M. Boyanov and others.

The Clinical Center of Endocrinology and Gerontol-
ogy (CCEG) at the Medical University of Sofia had a lead-
ing role in the scientific research and training of Bulgarian
endocrinologists. A number of basic textbooks, mono-
graphs, standards for clinical practice and other training
materials have been issued over the last decades. The
Clinic of Thyroid Diseases and mineral bone metabolism
at CCEG, headed consecutively by professors B. Lozan-
ov, A-M. Borissova and R. Kovatcheva, have organized in
the last decades a series of representative epidemiolog-
ical studies on IDD in endemic regions. A new National
strategy for the prevention of iodine deficient diseases
(IDD) was developed with the cooperation of a number
of leading experts from WHO/UNICEF and was imple-
mented in 1994 by Decree of the Council of Ministers.
Its basic principles were mandatory universal iodization
of the whole population with new, higher standards of
quality and quantity of iodized salt for household, food
industry and domestic animals as well as the monitoring
of IDD every 5 years. As a result of all activities in this
field IDD and iodine deficiency in Bulgaria were eliminat-
ed over a 10-year period which was recognized by the
World Health Organization and UNICEF in 2005.

An epidemiological study on Selenium intake and
thyroid status among children and pregnant women in
the Rhodope mountain region was carried out in 2006
(B. Lozanov et al.). The data obtained established a mild
Selenium deficiency which corresponded to the data re-
porting of many countries of Central Europe and the Bal-
kans. In 2006 the team of Prof. A-M. Borissova (CCEG)
carried out representative studies on the prevalence and
structure of thyroid diseases in the main regions of the
country which are cited in the international basa-data.
The iodine and thyroid status in pregnant women have
been the subject of a number of studies in recent years.

Bulgarian endocrinologists actively participate in
pan-European forums on thyroidology, thus contributing
to contemporary high level research and development
of various scientific and practical problems of thyroid dis-
eases. Bulgarian representatives participated actively in
European project in regard to the harmonization of Na-
tional programs, the iodine fortification and prevention
of IDD in all EU countries. Bulgaria was identified among
the few European countries as an excellent example in
the field by the Consortium of the project ,EUthyroid” of
the European Commission in 2018.
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CybkauHuyeH cuHgpom Ha KywuH2 npu uHYUUGEeHMAAOMU HA HAQ-
bvbpeyHume Xkaesu: guazHocmuyHo-mepaneBmuyHu nogxogu 3a

npegomBpamaBaHe Ha memaboAumHu HapyweHus

KameHo6a, Teogopa K., EAenkoBa, Amanacka I1., 3axapueBa, Cabuna 3.
Kamegpa no EHgokpuHoaozaua u fepoHmoaoezua, MeguuyuHcku YHuBepcumem, Codpun

Subclinical Cushing’'s Syndrome in Adrenal Incidentalomas:
Diagnostic and Therapeutic Approaches to Prevention of

Metabolic Disorders.

Kamenova, Teodora K., Elenkova, Atanaska P., Zacharieva, Sabina Z.
Clinical Center of Endocrinology and Gerontology, Medical University, Sofia

Pe3iome

CybBKAUHUYHUAM CcuHgPOM Ha KywuH2 npu na-
yueHmu ¢ HagbbbpeuHu ageHoOMU ce Xxapakmepu3u-
pa c XpoHU4Ha Aeka go ymepeHa cBpbxcekpeuus Ha
KOpMU30A 6e3 cneyuguyHu CUMNMOMU Ha KAacu4e-
ckua cuHgpom Ha Kywuhe, koemo Bogu go cepuos-
HU guazHoCMu4HO - mepaneBmuyHu mpygHocmu.
Auncama Ha namoz2HOMOHU4YHU Oeae3u HacouBa
MbpCceHemo My cpeg NayueHmMu C UHUUGEHMAAOMU,
memaboAumeH CUHgPOM, apmepuasHa Xunepmo-
Huf, 3axapeH guabem mun 2, gucaunugemua u OcC-
meonopo3a. Efpekmume Ha 2Al0KOKOpMuUKougume
Bbpxy BvaaexugpamHua Npogua, apmepuasHOmMo
HaAfnzaHe, AunugHuUa memaboAu3bm U Kocmma ca
HebAazonpuamHu u Bogam He camo go BrowabBaHe
kayuecmBomo Ha >kuBom, Ho u go noBuweHa 3a60-
AeBaemocm u cmbpmHocm. AuazHocmuyHUAM NOQ-
X0g e KomnaekceH u BkalouBa oueHka Ha XOpMOHa-
AeH cmamyc B8 xoga Ha cneyuaAuzupaHu mecmoBe,
u3caegBaHe Ha cmepougu vpe3 mevHa xpomamozpa-
pua/maccnekmpomempuna (LC-MS) u npoBexgaHe-
mo Ha obpa3zHa guazHocmuka (CT, IMP). Auncama
Ha cynpecua Ha Kopmu3oAa caeg npuem Ha 1 me Ae-
KcamemaszoH, nomucHamume HuBa AKTX u AXEA-C,
u/uau noBuwenuam Beuepen u cBobogeH ypuHeH
Kopmu3oA HacouBam BHumaHuemo Kbm CYOKAUHU-
yeH cuHgpom Ha Kywuhe. PazkpuBaremo Ha namo-
2eHemuYyHUMe MexaHu3mMu Ha CbCMOoAaHUEMo we

Abstract

Subclinical Cushing's syndrome (SCS) in pa-
tients with adrenal adenomas refers to the pres-
ence of chronic mild to moderate cortisol hyper-
secretion without specific signs and symptoms
of classical Cushing™s syndrome which leads to
serious diagnostic and therapeutic difficulties. Be-
cause of the lack of pathognomonic signs active
screening for SCS should be carried out among
patients with adrenal incidentalomas, metabolic
syndrome, arterial hypertension, diabetes melli-
tus, dyslipidemia and osteoporosis. The effects
of glucocorticoids on carbohydrate profile, blood
pressure, lipid metabolism and bone are unfavor-
able and lead not only to deterioration in quality
of life but also to increased morbidity and mortal-
ity. The diagnostic approach is complex and in-
cludes hormonal analysis, specific dynamic labo-
ratory tests, determination of steroids using liquid
chromatography/mass spectrometry (LC-MS) and
medical imaging techniques (CT, MRI). The diag-
nosis of subclinical Cushing’s syndrome is based
on the lack of suppression of cortisol after T mg
Dexamethasone, suppressed ACTH and DHEA-S
levelsand/or increased urine-free cortisol (UFC),
elevated late night serum or salivary cortisol. Re-
vealing molecular pathogenesis of subclinical
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KameHoBa Teogopa K. u cbmpygHuuyu

no3zBoaam onmumu3zupaHe Ha mepaneBmuuHua nog-
X0g. Bb3moxkHocmume 3a AeuveHue ce cBexkgam go
onepamuBHo omcmpanaBaHe Ha ageHOMa UAU KOH-
cepBamuBHo aeueHue ¢ 6AOKepu Ha cmepougozeHe-
3ama UAU Ha 2AI0KOKOPMUKOUgHUME peuenmopu.

KaovoBu gymu:

hypercortisolism will allow optimization of the ther-
apeutic approach. Treatment options are limited
to adenomectomy or conservative therapy with
blockers of adrenal steroidogenesis or glucocorti-
coid receptors.

Key words:

cuHgpom Ha KywuHe; cybKAUHUYEH Xunepkopmus3o-
AU3BM; XUNOMU3HU UHUUGEHMaAOMU

Cushing’s syndrome; subclinical hypercortisolism;
adrenal incidentalomas

BvBegeHue

CybkAUHUYHUAM cuHgpom Ha KywuH2 e na-
MOAO2UYHO CbCmoaHue, Koemo B nocaegHume
2oguHu npegu3zBukBa uHmepec no omHoweHue
Ha ocHoBHumMe guazHOCMUYHO - mepaneBmuuHu
cmpameauu. Bce owe Hama obwonpuema mouHa
gepuHuuuA Ha CyOKAUHUYHUA cuHgpom Ha Kuy-
wuHea. Cuuma ce, ye ce kacae 3a aBmoHoOMHa, AeKO
go ymepeHo u3pazeHa cBpbxnpogykuua Ha 2AKOKO-
KOpmukougu om ageHomu Ha HagbbbOpeuHume
»KAe3u uAau xunodpuzama (1). Di Dalmazi u cemp.
npuemam, ye ce omHaca 3a (PYHKUUOHAAHA NPOMA-
Ha 6 xunomaaamo-xunocu3apHo-HagbbbpeuHama
OC NPU AUNCA Ha KAUHUYHU CUMNMOMU, Xapakmep-
HU 3a KAacudveckusa cuHgpom Ha KywuHe. Cbcmon-
Huemo e cpaBHumeAHO Yecmo cpewaHo npu nauu-
eHmu ¢ HagbbbpeuHu uHUUgeHMaAromu (2).

[Mpe3 90-me 20guHuU Ha MuHaAua Bek HapacmBa
6poam Ha cAyyalHO omkpumume HagbbOpeuHu
ageHomu, 3a koumo e BvBegeHo onpegeaeHuemo
,HagbwvbpeuHu uHuugeHmaaomu” (3). MNMpuvuHa 3a
noBuwernama omkpuBaemocm Ha UHUUgEHMAAOMU-
me e macoBomo HaBauzaHe 8 KAUHUYHamMa npakmu-
Ka Ha cbBpemeHHUumMe memogu 3a obpazHa guazHo-
cmuka - exoepadgua, KomniombpHa momozpadua
(CT), mazHumHope3oHaHcHa momozpadua (MRI),
NO3UMPOHHO-eMUCUOHHa momoepadua (PET-CT).
NoBegeHuemo no omHoweHue Ha cAydalHO om-
Kpumume HagbbbpeuHu opmauyuu ce onpegeaa
om omzoBopa Ha gBa ocHoBHU Bbnpoca:

1) Kakb8 e pazmepbm Ha popmauuama? u

2) Mma Au aBmoHOMHa XOpmMOHaAHa NPOgyk-
yua? (1). NMomBovpkgaBaHemo Ha XOpMOHaAHA Xu-
nepcekpeuua Haraza onepamuBHo omcmpaHaBaHe
Ha ageHoma. B mHo20 cayuau, obaue, peyamamu-
me om XxopmoHaAaHume u3caegBaHua ca gBycmuc-
AeHu (ymepeHo noBuweHu xopmoHaaHu HuBa 6 cb-
yemaHue C HOpmaAHa peakuua npu uznoa3zBaHume
CYNPEeCcUoOHHU UAU cmumyaauuoHHu mecmoBe; pe-
gyBaHe Ha HopmaAHu ¢ Aeko noBuweHu HuBa npu

npocaregaBaHemo u m.H.), koemo 3ampygHaBa
B63emaHemo Ha Kame2opuyHO peweHue 3a mepa-
neBmuuyHomo noBegeHue. MimeHHO 3a me3u ,mex-
gUHHU” CAyYau NO OMHOWeEHUEe Ha XOpMOHaAHama
cBpouxnpogykuuna e BvBegeHo noHamuemo ,cyb-
KAUHUYEeH” (cyOKAUHUYEH cuHgpom Ha KywuHe, cyb-
KAUHUYEH nbpBuueH aagocmepoHu3bm). AKmyaAHu
uzcaegoBamencku gaHHu noka3zBam, ue cybOKAu-
HUYHUAM CcuHgpom Ha KywuHz ce cpewga no-yec-
mo (npubauzumeaHo 79 cayyaa Ha 100 000 gywu),
OMKOAKOMO KAacuveckua cuHgpom Ha Kywune (1
cayvad Ha 100 000 gywu), Koemo onpegeAa Hapac-
HaAua uHMepec kbm moBa cbcmoarue (1).

Cmama ce, ye 5 go 20% om nauyueHmume ¢
HagbbOpeyHuU UHYUgeHMaAOMU umam CyOKAUHUYEH
cuHgpom Ha KywuHa. B xoga Ha pempocnekmuBHo
npoyuBarne 8 YCBAAE ,Akag. MBaH lNeHueB” npe3
2007 20g. cpeg 515 nauueHmu ¢ HagbbOpeyHu uH-
UugeHmMaAoMu yecmomama Ha CybKAUHUYHUA CUH-
gpom Ha KywuHe e 6,2%.

B ma3u cmamusa we ce pa3zaaegam KAUHUYHUME
Xapakmepucmuku u guazHocmuyHo-mepaneBmuu-
HUAM NOogXxog Npu CYOKAUHUYHUA XUnepKkopMmMu3o-
AU3bM, cBbp3aH ¢ HagbbbpeuHU UHUUgEeHMaAOMU.

KAuHuyHa usaBa Ha cybkAuHuyHug
CUHgpOM Ha KywuH2

MeHomunHomo pazno3HaBaHe Ha Goarecmma
NnoHAKO2a MOXe ga 6bge mpygHo, Mbl Kamo AuNc-
Bam munuuyHume cumnmomu Ha cuHgpoma Ha Ky-
wuH2. HampynaHuam onum npe3 nocaegHume
gecemuAemusn nokazBa, ye He cbwecmByBa namo-
2HOMOHUYeH beaez, HacouBaw, kbm moBa cbcmosa-
Hue. Haauuuemo Ha Hakou 3aboaaBaHua kamo me-
maboAumeH CUHgPOM, apmepuaAHa XunepmoHus,
3axapeH guabem mun 2, gucaunugemusa u 0CmMeono-
po3a npu navueHmu HagbbbpeuHu UHUUgEHMAAO
mu 3acuaBam BHumaHuemo Kbm Bb3mMOXKeH xunep-
Kopmu3oAu3bm (5-7).

ApmepuaAHama xunepmoHua Npu cuHgpoma
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Ha KywuHe e yecmo cpewaH KAUHUYEH CUHgPOM C KOM-
nAekcHa namoeeHe3a. Bogewa go gucbaraHc mexgy eH-
gozerHume Bazoguramamopu u BazokoHCcmpukmopu
(a3omeH okcug, NPOCMa2AAHUHU, eHgomeAuH-1) u ak-
muBupaHe Ha muHepaaokopmukougHua peuenmop (1).
BucueparHuam mun obe3umem (0OUKOAKA HAa MaAus-
ma > 94 cm 3a mbike u > 80 cm 3a >KeHu) ce acouuupa C
noBuweHa AokaaHa akmuBHocm Ha 11f-xugpokcucme-
pouggexugpozerazamun 1 (11p-HSD1). ToBa e kaouoB
eH3um, Kolmo Kamaau3upa koHBepcuama Ha Ou3UOAO-
2U4HO HeakmuBHuUA KOpMU30H go akmuBeH KOpMU3O0A.
AkmuBuparemo Ha 11p-HSD1 ycuaBa 2atokokopmuko-
ugHua ecpekm B kaemkama, cnocobcmBa 3a AokaaAHOMo
HampynBaHe Ha BucuepaaHa macmHa mbkaH, pa3Bu-
muemo Ha uHcyauHoBa pe3ucmeHmHocm u noBuweH
CbpgeyHo cbgoB puck (8).

Di Dalmazi u cemp. uzcaegBam yecmomama Ha
CcbpgeuHo-cbgoBume UHUUgEHMU U CMbpMHOCMMA
npu 198 nauueHmu c HagbbOpeyHU UHUUgEHmMaAOo-
mu, om koumo 114 ca onpegeAreHU KamO XOPMOHO-
Hecekpemupawu, 61 ca umasu mexxguHeH peHomun
UAU cyOKAUHUYEH cuHgpom Ha KywuHe, a npu oc-
maHaaume 23 nauueHmu e ycmaHoBeHa HapyweHa
kopmu3zoaoBa cekpeuus. [NayueHmume cbc cybKAau-
Hu4yeH cuHgpom Ha KywuHz2 nokazBam cmamucmu-
yecku no-Bucoka yecmoma Ha cbpgedyHo-CbgoBume
cbbumus (16,7% cnpamo 6,7%) u no-Hucka npexxuBa-
emocm (57,0% cnpamo91,2%) 6 cpaBHeHue ¢ navuen-
mume ¢ XOpMOHOHecekpemupawume ageHomu (9).

OcBeH copgeuHo-cbgoBu 3aboaaBHusn, npu cyb-
KAUHUYHUA CUHgpOM Ha KywuHz ce cpewam yecmo u
BbeaexugpamHu HapyweHua - om uHcyauHoBa pe3uc-
meHmHocm go u3abeH 3axapeH guabem mun 2. Egpex-
mume Ha 2AloKokopmukougume Bbpxy 2A0KoHeoze-
He3ama, 2AUKO2EHOAU3ama, cekpeuuama Ha UHCYAUH U
ycBoaBaHemo Ha 2Atok03ama om nepucpepHume Mob-
KaHu ca 8 ocHoBama Ha me3u HapyweHusa (10).

Om gpyea cmpaHa, peguua npoyuBaHua no-
ka3zBam no-Bucoka yecmoma Ha CyOKAUHUYHUA CUH-
gpom Ha KywuHe cpeg nauueHmume CbC 3axapeH
guabem mun 2. B npoyuBane Ha Costa u comp. Bbp-
Xy 393 60AHU om guabem, npu koumo e npoBegeH
ekcnpeceH bAokax ¢ 1 me Aekcamema3soH, 32,6%
(187 nauueHmu) He ca omeoBopuau ¢ agekBamHa
cynpecua Ha kopmu3zoroBama cekpeuyua caeg mec-
ma (>1,8 pg/dl). Mpu 8,6% (33 nauueHmu) om max
e gokazaH CYbKAUHUYEH XUNepKopmu3oAUu3bm Upes
u3zBoupwBaHe Ha gonbAHUMEeAHU mecmoBe (11).

[AloKOKOpMUKOUg-UHgyuupaHa  0cmeonopo-
3a e egHO OM Cepuo3HUMe XPOHUUYHU YCAOXKHEHUA
Ha xunepkopmu3oAu3zma. Kopmu3zoabm HamaanBa
akmuBHocmma Ha ocmeobaacmume u akmuBupa
ocmeokaacmume, Bogeliku go noBuweHa KocmHa
pe3opbuuna u HamareHO KocmHo obpa3zyBane. Te3u
hakmopu onpegeaam pemogeAaupaHemo Ha Kocm-
ma u HamaaaBaHemo Ha KoCmHama NAbMHoCM,

C pe3yamam ocmeoneHua UAU ocmeonopo3a. B
npoyuBaHe Ha Ognjanovic u cbmp. ce cpaBuaBam
npomeHu B KocmHama NAbMHOCM Npu NauyueHmu
C egHoCcmpaHHu u gBycmpaHHU UHUUgEHMAaAOMU.
Pesyamamume gemoHcmpupam no-Hucka Kocm-
Ha NABMHOCM Ha 2pbOHaYHUA cMbAD u no-Bucoka
yecmoma Ha ocmeonopo3ama npu géycmpaHHume
UHUUGEHMAAOMU U AUNCA Ha pa3Auka NO OmMHowe-
HUe Ha KoCmHama NAbMHocm, uimepeHa Ha begpe-
Ha wulka 6 gBeme 2pynu (12). B gonbaHeHue Ha
moBa, Tauchmanovad u cemp. ycmanoBaBam cpa6-
HUMa Yecmoma Ha 2pbOHaYHUMeE PpakmMypu Kak-
Mo npu cybKAUHUYHUA cuHgpom Ha KywuH2, maka u
npu aBeH xunepkopmu3oAu3bm (13). LlumupaHume
no-2ope cmyguu nokazBam, ye cybKAUHUYHUAM
cuHgpom Ha KywuHz e npegnocmaBka 3a puck om
BveAaexugpamHu, cbgoBu HapyweHua u ocmeono-
po3a nogobHo Ha uzaBeHua cuHgpom Ha KywuHa.

BuoxumuyHa guazHocmuka Ha cybkau-
HUYHUS cuHgpoMm Ha KywuHe

AuazHo3zama Ha CYOKAUHUYHUA CUHgPOM Ha
KywuHz e komnaekcHa u ce nocmaBa 63 ocHoBa
Ha KAUHUYHOMO CbCMOAHUE Ha NauyueHma, XOpmo-
HaAHUA cmamyc u obpa3zHama xapakmepucmuka
Ha HagbbOpeuHua uHuugeHmanom. lNpe3 2016 20g.
EBponedckama acouuauua nO eHgOKPUHOAO2UA
nybaukyBa kAuHUYHU Hacoku 3a u3caegBaHe Ha
Hagb6bbpeuHokopoBume mymopu (3). 3a Had-uH-
popmamuBeH ckpuHuHezoB8 mecm 3a omkpuBaHe
Ha aBmoHomHa kopmu3oaoBa cekpeuua ce npue-
Ma ekcnpecHuam 6Aokax ¢ 1 me AekcamemasoH.
MpenopbuBa ce npoBexxgaHemo my npu Bcuuku
cAydau Ha ycmaHoBeH uHuugeHmaaom. HuBo Ha
cepymHua Kopmu3oAa no-marko om 50 nmol/l caeg
ekcnpeceH OAOKaxk u3katouBa aBmoHomHa cekpe-
uua Ha Kopmu3zoa om mymopa. HuBo Ha cepymHua
KOpmu30A no-2oaamo om 50 nmol/l uzuckBa npo-
Be>kgaHemo Ha gonbAHUMeAHU mecmoBe - u3caeg-
BaHe Ha kopmu3zoAoBua pumbm, MaAbk BAOKaX C
2 me Aekcamema3soH, 2o0Aam OAokaxk ¢ 8 m2 Aekca-
memas3oH, CRH mecm (3). CmolUHocmu Ha cepym-
Hua Kopmu3oA mexkgy 50 u 140 nmol/l (1,8-5 mg/dI)
cAeg ekcnpeceH OAoKaxk HacouwBam BHumaHuemo
KbM CYyOKAUHUYEH XUnepKopmu3oAu3bm. Hakou us-
caegoBameau npegaazam kamo no-vyyBecmBumeneH
mecm no-Hucka npazoBa cmotHocm (30,1 nmol/l) 3a
CepymHUA KOPMU30A CAeg eKkcnpeceH OAokax (14).
MomucHamomo 6a3zaaHo HUBO Ha agpeHOKOpMUKO-
mponHua xopmoH (AKTX) cbwo uma BaxkHa guazHo-
cmuvHa cmoUHoCcm npu cybKAUHUYHUA CUHGPOM Ha
Kywura. Hakou aBmopu npuemam 3a nomucHamu
HuBa Ha AKTX cmouaHocmu nog 5 pg/ml (2), a gpy-
2u - nog 10 pg/ml (15). Tpa6Ba ga ce uma npegBug
u pakmbvm, Ye NnpoueHMbBM Ha homuckaHe Ha AKTX
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e mBbpge pazauveH npu omgeAHUMe nauueHmu ¢
HagbbbpeuHu uHuugeHmuomu (15).

HuBama Ha gexugpoenuaHgpoCMepOoH-CYA-
dam (AXEA-C) 8 noBeuemo cayuau ca nomucHamu
nopagu HamaAaeHa akmuBHocm Ha 17,20-Aua3ama u
HamaAeHa cmumyaauua Ha HagbbbpeuHama >kae3a
om AKTX. HuBama Ha AXEA-C nog 40 mg/dl 3aegHo
C ocmaHaAume KAUHUYHU mecmoBe ca gonbAHUMe-
AeH apeymeHm B noa3za Ha guazHo3ama CYbOKAUHU-
YyeH xunepkopmu3oauzbm (16-17).

OnpegeaaHemo Ha cBobogHua ypuHeH Kop-
musoa (CYK) He noka3zBa 3agoBoaumennHa uyBecm-
BumeaHocm u cneuuduuyHocm B guazHocmukama
Ha cybKkAUHUYHUA cuHgpom Ha KywuHa. Bucokume
cmotHocmu Ha CYK obuuadHo ca cBbp3aHu ¢ u3a-
BeHa KAUHUYHA KapmuHa Ha cuHgpoma Ha KywuHe
(15). HapyweHuam uupkaguaHeH pumdbm Ha Kop-
mu3oAa, obekmuBu3zupaH upe3 Bucoko HuBo Ha
Kopmu3oAa (nAa3meH u/uau cAloHueH) B 24 yaca,
ca gonbaHumMeAHu HacouBawu nokazameau 3a cyb-
KAUHUYEH cuHgpom Ha KywuHz2. Maccnekmpome-
mpuama Kamo aHaAUMuUYeH Memog e No-uHgopma-
muBHa om umyHoMempuyHUMe Memogu Kakmo 3a
onpegeAaHe Ha HUBOomMoO Ha KOpMuU30Aa, Maka u 3a
aHaAu3upaHe Ha npomeHu 6 pumbma my. M3caegBa-
HEMO Ha Kopmu3oAa Yype3 mo3u memog noka36a,
Yye nauueHmume ¢ HuBa Ha kKopmu3oaa no-Bucoku
om 1,8 mg/dl creg npoBexxgaHemo Ha ekcnpeceH
b6A0KaK ¢ TM2 AekcamemazoH, umam no-Bucoku cy-
mpewHu HuBa Ha KOPMU30A U HapyweH yupkagua-
HeH kopmu30A08 pumbm (18) (Taba. 1).

CybKAUuHUYHUAM XUNEPKOPMU30AU3bM € CbBpe-
MEeHHa guazHo3a, cmaHara Bb3moxHa ¢ BvBexxga-
Hemo B kAuHu4YHama npakmuka Ha dyBcmBumenHu
MEmMogu 3a npeyu3upaHe Ha agpeHaaHama cme-
pougozeHe3a. B namoezeHe3ama Ha cybBKAUHUYHUA
cuHgpom Ha Kywuxe yyacmBam pazauuHu cmepoug-
HU XOPMOHU Kamo KAUHUYHOMO 3HayeHue Ha HAKOU
om max He e HanbAHO u3acHeHo. HoBu Bb3moxkHOoC-
mu gaBa memogbm meyHa xpomamozpadun/ma-
gem-maccnekmpomempus (LC-MS/MS), npu koimo ce
ocbuwecmBaBa egHoBpemeHHO onpegeAaHe Ha HAKOA-
Ko aHaauma (19). INpu nauueHmume ¢ HagbbOpeuHu
UHUUgEHMAAOMU OCHOBHO 3HaveHue uma aHaAu3upa-
HEemo Ha cmepougeH NPOUA C NAHEA 3a gemekuus
Ha 10 aHaAuma 3a uHMezpaAHa OueHKa Ha Cmepougo-
2eHe3ama (19-21). Aonycka ce, yue npoBegeHomo no
mo3u memog u3caegBaHe Ha cmepouguuma guazHo-
cmuyHa cmouHocm, 6AuU3Ka go ma3u Ha ekcnpeceH
6rokaxx ¢ 1 me AekcamemazoH 8 cbuemadue c u3-
caegBaHe Ha AKTX u CYK. INoHuykeHama aHgpoz2eHHa
npogykuua (AXEA, aHgpocmeHguoH, mecmocmepoH)
u noBuweHama npogykuua Ha HAKOU Npekypcopu
- KopmukocmepoH, 11-ge30KcuKopmMuUKOCMepPoH U
21-ge30KCUKOpMuU30A, KOUMO UHave He Guxa Bae3au
6 guaeHOCMUYHUA NAAH, € NOKa3ameAHa 3a CybKAau-

HUYHUMe popmu Ha cuHgpom Ha Kywuxe (2). Om
gpyea cmpaHa UMEeHHO me3u XopMoHu umam Baug-
Hue Bbpxy namozeHe3zama Ha cbpgevHo-cbgoBume
3aboaaBaHua npu CYOGKAUHUYEH XUNEPKOPMU3OAU-
3bM, m.e. maxHOmMo onpegeaaHe 6u GUAO om oco-
b6eHa BaxkHocm 3a mepaneBmuuHomo noBegeHue.
be3zcnopHo npegumcmBo Ha onpegeaaHe Ha cme-
pougeH NPOGUA Ype3 mac-CnekKmpomempuyHU Mme-
mogu e u Bb3moxxHocmma 3a omkpuBaHe Ha HOBuU
3aBucumocmu, koumo 6Guxa GUAU U3KAIOYUMEAHO
BaxkHu 3a npaBuaHomo noBegeHue npu me3u na-
uuemnu. Npu u3zcaegBaHe Ha cMepougHU XOPMOHU
6 ypuHa upe3 2azoBa xpomamoepacpua/mac cnek-
mpomempua (GC/MS) (2). Kotlowska u comp. onpe-
geAaam Haauvuemo Ha 6 cmepouga 6 ypuHama kamo
nomeHyuuaAreH Guomapkep Ha XunepKkopMmMuU30AUFbM.
Omuumarnemo Ha cmepougu 6 ypuHama npu nbp-
BuueH argocmepoHu3bm, HagbbOpeuHU uHUuugeH-
muomu, cuHgpom Ha Kywunz u 3gpaBu koHmpoau
noka3zBam, ue cekpemupaHume 2AIOKOKOPMUKOUguU
om nauyueHmume ¢ nbpBuyeH aagocmepoHu3bM
goHakbge ce npunokpuBam ¢ me3u npu cybKAUHU-
yeH xunepkopmusoau3zbm (22). ToBa npegocmaBa
Bb3MOKHOCM 3a gonbAHUMEAHU u3caegBaHua u
omkpuBaremo Ha HOBU Bb3moXKHOCMU 3a AeveHue
Npu nauueHmu c Ko-cekpeuun (2).

ObpasHa guazHocmuka

KomniombpHama momozpadpua (CT) e HagexkgeH
memog 6 guazHocmukama Ha HagbbbpeuHume ageHo-
mu. Onpegeaatemo Ha nAabmuocmma 6 XoHcutargoBu
eguHuuu (XE) npegu BbBexxgaHemo Ha KOHMpPacmMHo-
mo BewecmBo e om BaxxHO 3HaveHue 3a MOPEOAO-
2uYHamMa xapakmepucmuka Ha gopmauuama. [lpu
nAbmHocm nog 10 XE, popmauuama e 6o2ama Ha
AUNUQU U MOXKe ga ce npueme 3a HagbbbpeuHokopoB
ageHom. AKO nAbmHocmMma Ha popmauvuama e Hag 10
XE ce Hanaza gonbAHUMEAHO KOHMpacmHo ycuaBaHe
3a guazHocmu4Ho ymouHaBate (3).

Pagmepbm Ha mymopa npu hayueHmu ¢ ageHo-
mu, npousBexxgawu kopmu3oa, obuvaidHo Bapupa
om 2 go 5 cm (24). lNpuema ce, ye HagbBOpeUHU-
me gopmauyuu mpabBa ga umam onpegeaeHa Kpu-
muyHa maca, 3a ga Mo2am ga npogyuyupam gocma-
MbyHO KoAuvecmBo kopmu3oA, koemo ga goBege
go u3aBa Ha KAuHU4YHa cumnmomamuka. Cmama ce,
ye pazmepbm Ha HagbbOpeuHama maca Kopeaupa
noAao>KumeaHo ¢ BepoamHocmma 3a cybKAUHUYEH
xunepkopmu3oau3zbm (24). EBponedckomo gpyxe-
cmBo no eHgokpuHoAo2ua npenopbuBa npoBexga-
Hemo Ha aabopamopHu mecmoBe npu pazmep Ha
dopmauua Hag 1 cm (3) (Taba. 2).
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Tabauya 1. Hacoku 6 guaeHocmukama Ha CYOKAUHUYHUA XUNEPKOPMU30AU3bM (23).

Kaxk ¢ T me AekcamemaszoH.

IMpu Bcuuku nayueHMu ¢ HagbbOpeuHu uHyugeHmMaromu mpabBa ga ce uzBvpuwu ekcnpeceH 6ao-

» CmouHocmu Ha cepymHua kopmu3oa nog 1,8 mg/dl caeg ekcnpecen 6aokaxk nokazBam Hop-
mareH omzoBop, gokamo cmoUHocmu Hag 5 mg/dl onpegeasm cybKAUHUYEHUA XUNEPKOPMU3OAU3bM.

P [lpu HuBa Ha cepymHUA KOPMU3OA CAeg ekcnpeceH Gaokaxk mexgy 1,8 u 5 mg/dl ce npenopbu-
Bam gonbaHumeaHu u3zcaegBaHua Ha caoHuyeH kopmu3oa 6 24 vaca u AXEA-C.

V3caegBaremo Ha AKTX u CYK e no-maako uHgpopmamuBHo.
HamaneHume HuBa Ha HagbbOpeuHume aHgpo2eHU, U3MePEHU Ype3 Maccnekmpomempus, Mo2am ga ce
u3noa3zBam kamo mapkepu 3a CyoKAUHUYEH cuHgpom Ha KywuHa.

Tabauya 2. KomniombpHa momozpadua npu HagbbOpeuHu uHuugeHmaaomu (23).

peyvHu hopmauuu.

Kamo HagbwvbpeyHu uHyuUgeHmaromu ce onpegeaam popmauuu ¢ guamemdbsbp Hag 1 cm.

CT e ocHoBeH obpazeH guazHOCMUYEH MEMOQY NPU HaAuvyue Ha HagbbbpeuHa hopmauus.

Hagb6bbpeuHa popmayua ¢ nabmuocm < 10 XE (XvHcpulargoBu eguHuuu) npegu BvBexgaHe-
MO Ha KOoHMpacm ce npuema 3a KOpMUKaAeH ageHOM.

MNpu mymopume ¢ nAbmuocm > 10 XE mpabBa ga ce npoBege CT ¢ koHmpacmHo ycuaBaHe Ha
obpa3a u ga ce onpegeau abcoatomHomo (AWO) u omHocumeaHomo Bpeme Ha ommuBaHe (RWO).
AWO noBeue om 60% u RWO noBeue om 40% ca xapakmepHu 3a gobpokavecmBeHume Hagbb6-

EmuonamozeHe3a

HayuHume u3zcaegBaHun, HacoYeHU Kbm Mbp-
CeHe Ha 2eHeMUYHU HapyweHUua npu cybKAUHUYHUA
XUNepKOpMU30AU3BM Mbpnam cobwecmBeH npo-
epec. OmgaBHa e gokazaHo, ye 8 namoezeHe3ama
Ha Xxunepkopmu3oAuzma ydacmBam abepaHmHu
G npomeuH-cBbp3aHu  peuenmopu 3a cmomauweH
uHxubumopeH noaunenmug (GIP-R), BazonpecuH,
aHeuomeH3uH 1, AymeuHuzupaw, XopmoH/uoBewku
XOPUOH2OHAgOMPONUH, CEPOMOHUH U 2AI0KA20H.
Te3u peuenmopu ca ycmanoBeHu npu go 50% om
nauueHmMume C egHOCMPaHHU KOpPMU30A-Cekpe-
mupawu ageHomMUu Kamo ho-4ecmo e pa3znpocmpa-
HEHUEMO UM Npu me3u CbC CYOKAUHUYEH Xunep-
kopmu3oAu3zbm. CBpbxekcnpecuama Ha GIP-R ce
onpegeAs om npomeHu 8 pezyramopHume pea2uoHu
Ha GIP-R u xpomo3zomHu npeHapexxgaHua (25). N3-
cAegBaHuama no omHoweHUe Ha hamoz2eHe3ama Ha
gBycmpaHHama makpogpogyaapHa HagbbbpeyuHa
xunepnaazua gokazBam zepmuHamuBHa mymauus
Ha 2eHa ARMC5 (Armadillo Repeat Containing 5)
B okoro 30% om cAaydaume (26). Yecmomama Ha
cybKAUHUYHUA Xunepkopmu3oau3zbm e no-Bucoka
cpeg nauyueHmume ¢ gBycmpaHHu HagbwbpeuHu
Ae3zuu. FfepmuHamuBHume mymauuu B 2eHa, Kogu-
pauw, peeyramopHa cybeguHuua la Ha npomeuHKu-
Ha3za A (PRKACA) uzeaexga Hamam Bogewa poaa

Npu cybKAUHUYHUA XUNEPKOPMU30AU3bM, 3a pa3Au-
Ka om aBHuAa Xunepkopmu30AU3bM NPU KOMNAEKCA
Ha KapHu. (27). Ipu nauueHmu cbC cyOKAUHUYE-
HUA XUNEepKOpMU30AU3bM NO-4yecmo paznpocmpa-
HEeHU ca Mymauuume Ha 2eHa 3a kameHuH 6ema 1
(CTNNBT) (28). INo-HoBu u3caegBaHua ca HacoueHu
Kbm npoyuBare Ha poaama Ha Ca-cuzHaAHUA Nbm
6 namozeHe3zama Ha cybKAUHUYHUA XUNEPKOPMU30-
AU3BM (28).

TepaneBmuyHu cmpameauu

AeyeHuemo Ha CYBKAUHUYHUA XunepKOopMu30-
AU3BM MOXe ga 6bge onepamuBHo uau KoHcepBa-
muBHo. Peguua npoyuBanua gokazBam noazama
om onepamuBHomo AevyeHue Ha HagbbOpeuHu
UHUUgEHMAAOMU NO OMHOWeEHUEe Ha KOHMPOAA Ha
memaboAumHuUMe HapyweHua, apmepuasHama Xu-
nepmoHusa, 3axapHua guabem, 3amabcmaBaHemo
(29) u 3a HamarnBaHe Ha BepmebparHume pak-
mypu (30). bAazonpuamHu pe3yamamu no cbwume
nokazameAu ca omyemeHu u npu KoHcepBamuBHo
AeyeHue c bOaokepu Ha cmepougozeHe3ama (23).
AaHHume om aumepamypama, cpaBHaBawu gBama
nogxoga ca pa3zHONOCOYHU. B egHO ocemzeoguwHO
npoyuBaHe Ha Li u comp. ca BkatoueHu 130 nauu-
eHmu CbC 3axapeH guabem mun 2 6 pamkume Ha
CYyOKAUHUYEH Xunepkopmu30oAu3bm - 88 onepupaHu
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u 42 aexkyBaHu koHcepBamuBHo. M3caregoBamenu-
me ycmaHoBaBam, ue npu onepupaHume nauue-
Mu apmepuasHOMo HaAfeaHe, memaboAumHume
OMKAOHEHUA, 3amAbcmaBaHemo u puckbm om Bep-
mebpaaHu pakmypu ce nogobpaBam 6 no-Buco-
Ka cmeneH cnpamo koHcepBamuBHo aekyBaHume
nayueHmu (29,69% cpewy 3,12%, p= 0,003) (28).
Wang u cbmp., cpabuaBam edgekma om gBama
muna nogxog, onepamuBeH u koHcepBamuBeH, npu
87 nauueHmu c agpeHaAHU uHuugeHmaaomu. Om
max 48 ca NOgAOXKeHU Ha agpeHaAekmomua, ocma-
Haaume 39 ca aekyBaHu koHcepBamuBHo. Bcuuku
om 2pynama onepupaHu NayueHmu ca ¢ XOPMOHaA-
Ha pemucus, 3a pazauka om koHcepBamuBHo Aeky-
BaHume. B onepupaHama 2pyna Bcuuku xunepmen-
3uBHU nauueHmMu HopmaAu3zupam uAu nogobpaBam
KOHMpPOAQ Ha apmepuasHOMO HaAfszaHe, gokKamo
npu kKoHcepBamuBHo AekyBaHume nogobpeHue He
e HabalogaBaHo, a nem om max gopu ca ¢ BAoweH
KOHMPOA. HecuzHuukaHMHU pazAuku ca peauc-
mpupaHu no omHoweHue Ha BbeaexugpamHume
HapyweHua U gucAunugemuama npegu u cAeq Aeve-
Hue u npu gBama nogxoga, HO Npu onepupaHume
nauueHmu ce HabatogaBa noHuxeHue Ha HuBama
Ha mpuzauuepugume. (31). Apyau npoyuBaHua He
gemoHcmpupam nogobeH npeBec Ha xupypaudHus
nogxog cnpamo koHcepBamuBHua no omHoweHue
Ha memaboAumHume HapyweHua U CbPgedyHo-Cb-
goBama namoaozus (32).

3a ceza HAMa MOYHU Kpumepuu 3a u3bop Ha eguH
om gBama ocHoBHU mepaneBmuuHu nogxoga. Cno-
peg cmaHoBuwe Ha EBponelckomo gpyxecmBo no
eHgokpuHoaoezua (ESE) agpeHarekmomua moxke ga ce
u3Bbpwu NpuU NayUeHmMU ¢ egHOCMPaHHU UHUUgEHMa-
AOMU Npu koumo AuncBa nomuckaHe Ha Kopmu3oAa
npu ekcnpeceH BAOKaXK U ca HaAuuge noHe 2 Komopbug-
Hocmu, cBbp3aHu ¢ xunepkopmu3zoau3ma (3).

3a koHcepBamuBHO AeveHue Ha eHgozeHHUs
XUnepkopmu3oAu3bm om HagbwbbpeueH npou3xog
ce uznoazBam unxubumopume Ha HagbbOpeuHama
cmepougozeHe3a kamo KemokoHa3zoa, Memupa-
noH, Emomugam. Onumbm 3a AeveHue Ha cybKAU-
HUYEH XUNEepKOPMU30AU3bBM CbC CMepougHu Gaoke-
pu e mBbpge oepaHuveH. B Hackopo nybaukyBaHo
nuaomuo npoyuBaHe, uzcaegBaw,o epukacHocmma
Ha Memupanon 8 obwa gHeBHa go3za 750 me npu
nauueHmu cbc cybkAuHUYEH cuHgpom Ha KywuHe
ce omyumam 0GAazonpuamHU pe3yamamu no om-
HOweHUe Ha HopmaAuzupaHe Ha kopmu3zoroBama
cekpeuusn (33). Hakou HoBu baokepu Ha cmpeougo-
2eHezama BepoamHo we ce okaxxam eekmuBHu
3a gba2oCcpouHo KoHcepBamuBHO AeueHue Ha na-
yueHmMu cbC CYBKAUHUYEH XUNEPKOAMU3OAU3BM.
Ocunrogpocmam e HoB cmepougeH 6aokep, MoweH
ceaekmuBeH uHxubumop Ha aAgocmepoH CcuHme-
mazama (CYP11B2), a 6 no-Bucoku go3u u Hal1-6e-

ma xugpokcuaazama (CYP11B1). ABotiHomo my
getcmBue 20 onpegeaa kamo gobpa armepHamuBa
3a koHcepBamuBHa mepanua Ha nauueHmu C KOp-
mu3oaoB8a u argocmepoHoBa ko-cekpeuus (34). Ae-
BokemokoHazoabm e AaBoBbpmaw, eHaHmuomep
Ha KemokoHa3oaa, npedyucmeH om pauemudeH Ke-
mokoHa3oA. Tou e uHxubumop Ha CYP11B1, Kkato-
yoB eH3uUM 3a cuHme3zama Ha KOpPMU30A U 3a pas-
AUKa om KemoKoHa30A - megukameHm € NO-MOWHO
gelicmBue u ¢ no-maaka xenamomokcuuHocm (34).
Mudenpucmon e eguHcmBerHuam pezucmpupan
npenapam, geldcmBaw, kKamo aHmazoHUCM Ha
2AI0KOKOpMUKOUgHUMeE peuenmopu, HO go MOMEH-
ma e u3znoa3zBaH camo npu nauueHmu c u3aBeH xu-
NepKOPMU3OAUBM.

3akaloyeHue

Bce owge ca obekm Ha gebam Hakou Bvnpocu
OMHOCHO emuonamozeHe3ama, Ae4eHuemo u npo-
caegaBaHemo Ha nauueHmume CbC CybKAUHUYEH
cuHgpom Ha KywuHe. Haraza ce cmanoBuwemo, ve
moBa cbcmosaHue 6u caegBanro ga ce Bb3npuema
Kamo omgeAHa HO30A02UYHA eguHUUQ, a He Kamo
eman om pa3zBumuemo Ha Kaacuveckua CUHgPOM Ha
KywuH2, mbl kamo noBeyemo nayueHmu Hukoza
He npozpecupam go u3zaBeH XunepKopMuU30AU3BM.
Om gpyea cmpaHa, nybaukyBaHume 6 nocaegHu-
me 20gUHU gaHHU 3a noBuweHa cbpgeuHo-cbgoBa
3aboreBaemocm u cmbpmHOCM npu HeAaekyBaHu-
me OOAHU CbC CYOKAUHUYEH XUNEPKOPMU3OAU3HM
uzocmpam uHmepeca kbm moBa 3aboaaBaHe u
Haraeam akmuBHOMO My MbpceHe He camo cpeg
nauyueHmume ¢ HagbvbpeyHU UHUUgEHMAaAOMU, HO
u cpeg 2pynume CbC COuuaAHo-3Ha4umu 3aboraBa-
HUA Kamo obe3umem, apmepuaAHa XunepmoHus,
3axapeH guabem mun 2 u ocmeonopo3a, Yecmo
cbnbmemBawu HagbbbpeuHume uHUUgEHMaAOMU.

CoBpemeHHuam guazHOCMUYEH aA20pUMDBM Ce
H6a3zupa Ha XopmoHaAHU u obpazHu u3caegBaHus,
Kamo ocobeHo 3HauyeHue ce omgaBa Ha ekcnpecHua
b6Aokax ¢ T m2 AekcamemasoH u uzcaegBaHemo Ha
pa3zwupeH cmepougeH npoua ype3 LC-MS.

AeuebHuam nogxog mpa6bBa ga 6bge uHgu-
BugyaauzupaH u ga ce Hazupa Ha pe3zyamamume
om obpa3Hama u aabopamopHa guazHOCMuKa, Ha
ocobeHocmume Ha omgeAHua nayueHm (8b3pacm,
Kkomopbugumem, cbpgeuHo-cbgoB u onepamuBen
puck). He Ha nocaegHo macmo, AeveHuemo mpab6Ba
ga 6bge cbobpa3zeHo u c xkeraHUEMO Ha hauvueHma
cAeg kamo 6bge uHopmupaH 3a npegumcmBama u
puckoBeme om gBama ocHoBHU AeuebHU Memoga —
onepamuBeH u koHcepBamuBeH.
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Ob3op/Review

CuHgpoMmu Ha npugobuma pesucmeHmHocm kbm mupeougHume
XOpMOHU U mbkaHeH xunomupeougu3sbM: npuyuHu u kauHuko-
mepaneBmuyHu npequ3BukameacmBa

AozaHo6, boan Cm.,

KAauHuka no BbmpewHu 6oaecmu, Agxkubagem Cumu KauHuk, Tokyga 6oaHuua Codpun

Syndromes of Acquired Resistance to Thyroid Hormones and Tissue
Hypotheroidism: Reasons and Clinical-Therapeutic Challenges

Losanov, Bojan St.,

Clinic of Internal Medicine, AcibademCity Clinic, Tokuda Hospital Sofia

Pe3slome

buorozuyHama akmuBHocm Ha mupeougHume
xopmoHu (TX) Ha mbkaHHO HUBO ce onpegeaa om
gBa BaxkHu npougeca:

1) akmuBHocmma Ha geloguHazHume cucme-
mu, koHBepmupawu T, 68 6Guoakmuben T;

2) mpaHcmembpaHHuam mpaHcnopm Ha TX 6
npuueAaHume kaemku, 3aBucew, om ekcnpecuama
Ha cneyuduYyHU 3a omgeAHUMEe nepudepHU Mb-
kaHu mpaHcnopmepu (MCT-8, MCT-10, OATP1C1).
Hamaaen FT, u FT, mpaHcnopm e goka3aH npu
WUpoK cnekmbp cbCmoaHua - uHcyauHoBa pe-
3ucmeHmHocm, 3axapeH guabem, 3amabcmaBane,
gucAunugemuu, XpOHUYEH U OCMbP CMpec, me>KkKu
UHbekyuo3Hu u aBmoumyHHu 3ab6oaaBaHun, cen-
CUC, CbpgeyHa HegocmMamwbUYHOCM, HUCKOKAAOPUU-
HU guemu, 2AagyBaHe, genpecuu u gp. B noBeve-
mo om me3u cayyau HuBomo Ha FT, 6 xunocpuzama
ocmaBa HezaceeHamo, mbU Kamo myk ydacmBam
pa3AUYHU MpaHcmembpaHHU mpaHchopmepu, He3a-
Bucumu om KaaopulHua cmamyc u gpyau akmo-
pu. Mpu makuBa cbcmoaHua cepymHuam TCX moxxe
ga ocmaHe B pedepeHmHu 2paHuuu, Bbnpeku Ha-
AUYUE Ha MbKaHeH Xunomupeougu3bm C Pa3AUYHU
KAUHUYHU npoaBu. Tel kamo FT -mpancnopmepu-
me B nepuepHume MbKaHu ca eHepa2uliHO No-He-
3aBucumu om me3u 3a FT, He e u3HenagBawo, ve
cybcmumyuuama ¢ AeBomupokcuH npu navueHmu

Abstract

The biological activity of thyroid hormones
(TH) at the tissue level is determined by two
important processes:

1) the activity of T,deiodinase systems
converting T, to bioactive T;

2) the transmembrane transport of TH in
the target cells depending on the expression of
the tissue-specific peripheral transporters (MCT-
8, MCT-10, OATP1C1). Decreased FT, and FT,
transport has been demonstrated in a wide
range of conditions -insulin resistance, diabetes,
obesity, dyslipidemias, chronic and acute stress,
severe infectious and autoimmune diseases,
sepsis, heart failure, low calorie diets, starva-
tion and depression, In most of these cases, the
level of FT, in the pituitary remains unaffected
as different transmembrane transporters are
involved which are independent of the caloric
status and other factors. In such conditions the
serum TSH may remain within the reference
range despite the presence of tissue hypothy-
roidism with various clinical manifestations.
Since FT, transporters in peripheral tissues are
more energy-independent than FT, ones it is not
surprising that substitution with levothyroxine in
hypothyroidism patients in many cases appears
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c xunomupeougu3bm 8 peguua cayyau e Heagek-
Bammna, gokamo ma3u ¢ T, e edpekmubha, a 6 Hakou
cAyyvau xxuBomocnacaBawa (Sick syndrome).

BaxxeH aabopamopeH kpumepull 3a MbKaHeH
Xxunomupeougu3zbm e cepymHuam ,0bpamen T.“
(cbomuowenue FT,/rT, < 0,2), kakmo u SHBG (Hu-
cku cmoUHocmu). Mpu okcugamuBeH cmpec u 2aa-
gyBane cbwecmBerna poaa umam geldoguHazume,
TaxHama akmuBHocm moxke ga 6bge CHuUXeHa Nno-
pagu u3zuepnBaHe, BcaegcmBue cBobpzBaHemo um
cbe cBobogHu pagukaAu u/uau ceaeHoB gecpuuum.
INpuaazaHe Ha ceaeH B makuBa cayyau e onpaBgaHo.

KaoyoBu gymu:

inadequate whereas T, is effective and in some
cases life-saving (Sick syndrome).

An important laboratory criterion for tissue
hypothyroidism is serum ,reverse T.,” (T, / T,
ratio <0,2) as well as SHBG (low values). With
oxidative stress and starvation deiodinases are
essential. Their activity can be reduced due to
depletion due to their binding to free radicals
and/or selenium deficiency. Application of Se-
lenium in such cases is justified.

Key words:

mbKaHeH xunomupeougu3zbm, obpamen T,, Cb-
omuoweHue FT /rT,, MCT8, MCT10, gedoguHasu,
mpaHcmembpanen T,/T.-mpanHcnopm, kombuHupa-
HO AeveHue T, +T,

Tissue hypothyroidism, Reverse T, FT,/rT, ratio,
MCT8, MCT10, Deiodinases, Transmembrane FT,/
FT,-transport, combined therapy (T, + T,)

BbBegeHue

[Mpe3 nocaegHume 2oguHu OGe nocmuzHam Cb-
wecmBeH Hanpegbk OMHOCHO u3acHaBaHe AOKaAHUSA
KOHMPOA Ha mupeougHama akmuBHOCmM Ha MOAEKY-
AfpHO-KAEMBYUHO HUBO, onpegeraw, memaboAumHu-
me U (PyYHKUUOHAAHUME eheKkmu Ha mupeougHume
xopmoHu (TX) B pazaudHume mbKaHu U cucmemu.
Aokaza ce, ue maxHama 6uoAo2uyHa akmuBHocm ce
onpegeaa om gBa BaxxHu npoueca:

1) akmuBHocmma Ha BbmpekrembuHume gelo-
guHazHume cucmemu, KoHBepmupawu mupokcuHa
(T,) 8 buoakmuben mpuidogmuponun (T,), pecnek-
mubro 6 HeakmuBen ,06pamen T “(oT,, “reverse” T,);

2) mpaHcmembparHua mpaHcnopm Ha TX 6 npu-
ueAHUMe Kaemku, koimo 3aBucu om ekcnpecuama Ha
cneuuduyHu 3a omgeAHUme nepugepHu MmbKaHu u
xunogpuzama 6eAmbUHU MOAEKYAU — mpaHcnopmepu.

PazAuuHU (PU3UOAORUHHU U NAMOAORUYHU CbCMOs-
HuAa Mo2am ga noBausam me3u npouecu, obycroBalku
MbKaHEeH UHMPAaUEAYAapeH XUuNoOMUPEOUgu3bm, Npu
kolmo cepymHume HuBa Ha TSH, FT, u FT, ocmaBam
6 pepepeHmHu 2paHuuu. B me3u cayydau moxe ga 20-
Bopum 3a npugobuma pe3ucmeHMHOCM Kbm Mupe-
ougHUMeE XOPMOHU, pazAudHa om ma3su npu BpogeHu
gehekmu - mymauuu Ha mupeougHume peuenmopu
(, CuHgpom Ha PechemoB”). Mo npaBuaro, npugobumama
pesucmeHmMHoOCM e npexogHa u 3a6ucu om NpPogbAXKU-
meaHocmma Ha Bb3gedcmBuemo  u mexecmma Ha
NpuYuUHHUME hakmopu.

Pong Ha knaembyHume gelioguHasu

B nepugpepHume muvkaHu geloguHazHume Ccuc-
memu ocbuwecmBaBam BvmpekrembyHUA KOHMPOA
Ha mupeougHama akmuBHocm kamo akmuBupam u
geakmuBupam GuorozuuHo HeakmuBHua T, 8 akmuB-
Ha u HeakmuBna cpopmu (T,, rT,), KOUMO ce KOHKYPU-
pam 3a egHO U Cbwo 3aAaBHO MACMO Ha MUPEOUgHU-
me peuenmopu 68 kAembuHOMO agpo. B mo3u npouec
yuacmBam gBa muna mukaHHu getioguHa3u: D, (kow-
Bepmupawga T, go akmuBen xopmoH, T,) u D, Koamo
koHBepmupa T, go ,06pamen” T, (T,). Cowume ca
8 KoHKkypeHmHu B3aumoomHoweHUn, Kamo npu pas-
AUYHU ycaoBua umam HeegHakBa akmuBHocm, mogy-
Aupadku  kpadHua GuorozuueH edgpekm. AokazaHu ca
noroBu pazaudua mexxkgy akmuBHocmma Ha gBama
muna getoguHa3zu. AkmuBrocmma Ha D1 e no-Hucka
B >KEHCKUA NOA  CNPAMO MbXKKUS, KOEMO onpegeas
no-Bucoka uecmoma Ha MbKaHHUA XUNOMUPEoUgu3bm
Npu >keHume cnpamo ma3zu npu mwvxe (1).

B xunodpuzama auncBa 3Hauuma D, u D -akmuB-
Hocm. Tyk ocHoBeH peazyramop Ha T4 - koHBepcuama
e getioguna3a mun 2 (D,), koamo e 1000 nbmu no-ak-
muBHa B8 cpaBHeHue ¢ D1 u He ce nomucka 3HauuUMO
OM MOKCUHU U MmegukameHmu (2,3). AokazaHo e, ue 6
xunogpuzama 80-90% om T4 ce koHBepmupam 8 T,,
gokamo 6 nepugpeprume mubkaHu T,-koHBepcuama e
30-50% BcaegecmBue komnemamuBHomo gelcmBue
Ha D, u D, (4). Emo 3awo, uHmpanumyumapHomo
HuBo Ha T3 He Bunazu kopeaupa c moBa Ha T, 6
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Jlo3aHoB, bossH Cm.

nepugpepHume moukaHu. Cbwomo MoXKe ga ocmaHe
Bucoko u ga o6ycaoBu HopmaaHa TCX cekpeuus, Bb-
NpeKku HaAu4uemo Ha UHmMpaueAyArapeH Xunomupeo-
ugu3zbm 6 nepugepHume MmbkaHu.

Mo me3u npuuuHu cepymHomo HuBo Ha TCX He
e abcoAlomeH U cueypeH kpumepull 3a guazHO3a
Ha xunomupeougu3ma u e 8 3zaBucumocm om 6b3-
getcmBuemo Ha egHU UAU gpyau pakmopu u 3abo-
AaBaHug, noBausBawu no pasaudeH HauuH mpume
muna getoguHasu (5). ToBa e goka3zaHo 3a 3axapeH
guabem, uHcyauHoBa pe3ucmeHmMHOCM, 3aMAbLCMEA-
BaHe, AenmuHoBa pezucmeHmHocm, 2aagyBane, ab-
MOUMYHHU U UHPEKUUO3HU NPOUECU, NCUXO-EMOUUO-
HaaeH cmpec, genpecua u gpyeu (Que.1).

AetioguHasume (D, D,, D,) ca Bucokomoneky-
AQpHU ceAeHonpomeuHu. [pu ceaeHoB geduuum
mAXHOMO 2eHepupaHe u akmuBHocm moeam ga 6b-
gam npomeHeHu ¢ nocaegBawu HeeamuBHU edek-
mu Bbpxy mupeougHama xopmoHaaHa akmuBHocm
Ha pa3AuvHu HuBa - Ha ueHmpaAHo (wumoBugHama
»KAe3a) u B nepudpepHume muvkaHu. TpabBa ga ce uma
npegBug, ye cereHbm e akmuBeH Ko-hakmop Ha Ha-
KOAKO 2AymamuoH-nepoKcugazHu Cucmemu, Koumo
okazBam mowHo aHmuokcugaHmuo getdcmBue upes3
pegyuupaHe Ha nepokcuga (H,0,) 6 wumoBugnama
Ae3a u nepugpepHume mbkaHu (6,7). MNpu ceaeHoB
gecpuuum HapacmBam uHmepueayrapHua H,O, u
nepokcuga3zama, nomucka ce UMYHHUAM MOAepaHC
upe3 gupekmeH epekm Bbpxy T-kaembuHUME cybno-
nyAayuu, CMUMyAUpa ce aHmMumaAo-npogykuyuama
(aHmu TPO-aHmumeaa), kakmo u anonmo3ama 6 wu-
moBugHama >ae3a u gpyau op2aHu (8,9). KaembuHu-
am xunomupeougu3bm 3agbabouaBa me3u npouecu.
Cowomo ce HabAlogaBa npu ocmpu u XPOHUYHU UH-
dhekuuo3zHo-mokcuyHu 3aboaaBaHun, Koumo pegy-
uupam ceaeHoBuume gena u oka3zBam uHgupekm-
HoBAuaHue Bbpxy geloguHazHama akmuBHocm c¢
pazBumue Ha uHMpaueAyAapeH Xunomupeougu3bm.

TpaHcmembpaHeH knembyeH mpaHcnopm
Ha mMupeougHUMe XOpPMOHU

Ao HeomgaBHa ce npuemawe, ye ckopocmma u
cmeneHma Ha npoHukBaHe Ha TX 6 kAemkume ce oCb-
wecmBaBa upe3 npocma gudysua u 3aBucu om 2pa-
gueHma Ha KoHueHmpayua Ha cBobogHume XopMOoHU
6 cepyma, onpegeraw, uHmupaueayaapHomo HuBo
Ha T, u T,. MNMo-HoBume ganHu He nomBbpguxa Mo3u
XunomemuveH ,guPy3uoHEH” MexaHU3bm U goKasa-
Xa, Ye mpaHcnopmupaHemo Ha T, u T, npe3 kaembu-
Hama membpaHa B uumonaazmama npegcmaBanBa
akmuBeH npouec. Cbwuam ce ocbwecmBaBa om
cneuuduUHU BEAMBYHU MOAEKYAU — MpaHcnopmepu,
Koumo ca eHepaulHo 3aBucumu. Hanocaegobk Gaxa
ugeHmMuuUUUpaHU MpPU OMHOCUMEAHO CheyuduyHU
TX -mpaHcnopmepu: monocarboxilate transpoter 8

(MCT8), monocarboxilate transpoter 10 (MCTI10) u
organic anion transporting polypeptide 1 C1 (OATP1C1).

MopBume gBa - MCT8 u MCT10, npuHagae-
Kam kbm cemelicmBomo Ha moHokapbokcuramHuA
mpaHchopmep, 4uamo cmpykmypa cbgbpxka 12
mpaHcmembpaHHu gomelHa-npumku (Que. 2). N3-
caegBarua Bbpxy kAaemku Ha 6o3alHUUU, MpaHC-
pekmuparu ¢ yoBewka MCT8 uau MCT10-AHK no-
kazBam, uye u gBama mpaHcnopmepa ecpekmuBHo
yuyacmBam B8 mpaHcmembpaHHua mpaHcnopm Ha TX,
npu koemo BucokoathuHumemHuam uuMoONAa3MeH
TX-cBbp3Baw, npomeun mucrystallin (CRYM) yBeauua-
Ba 10-kpamto BbmpexkarembuHomo um HampynBate.
Te3u u gpyeu omkpumua ycmaroBuxa, ye MCT8 u
MCT10 ocbwecmBaBam Kakmo KAEMbYHOMO NO2AL-
waHe, maka u edpaykca Ha T, u T, ¢ ma3u ocobeHocm,
ye MCT8 mpaHcnopmupa T3 no-gobpe omkoAKOmMo
T, 6 cpaBrenue ¢ MCT10. MCT8 ce ekcnpecupa 6
MHO20 mbKaHu, BkatouumeaHo 6 yoBewku uepeH
gpob, 6bOpek, cCbpue, MO3bK, hAaueHMa, HagobOpeu-
Ha >KAe3a, ckeaemeH MYcKya u wumoBugHama >kae-
3a. MCT10 cbwpo nokazBa wupoko paznpegeaeHue 6
mbkaHume, ¢ ocobeHo Bucoka ekcnpecua 6 yoBewku
ckeaemeH Myckya, yepBa, 6vb6peuu u nankpeac. Tpe-
muam mpaHcnopmep OATP1C1 e uaeH Ha mpaHc-
nopmupaw,omo op2aHu4HO aHUOHHO NOAUNENMUQgHO
cemeticmBo, koemo noka3zBa npegnouumanue kbm T,
cnpamo T, u ce ekcnpecupa noYmu u3kAlYumeAHo 6
mo3bka. B uoBewkua mozbk OATP1CT e Hal- uzpaszeH
6 acmpouumume, kbgemo yaecHaBa HaBauzaHemo
Ha T, u koHBepcuama my 8 T, (10-14).

TpaHcnopmbm Ha T, € MHO20 NO-CUAHO eHepaul-
Ho 3aBucum 6 cpabreHue ¢ mo3u Ha T, emo 3awo
gopu HeBucoko nomuckaHe Ha BbmpekrembuyHUME
eHepa2ulHU U MemaboAUMHU NPoUECU MOXKe ga uma 3a
pe3yamam pA3Ko HamareHue Ha T -mpaHcmembpaHus
mpaHcnopm. Pagkomo ozpaHuuaBaHe Ha kaaopulHus
npuem u 2ragyBaHemo mo2am ga nomucHam mpaHc-
membpanHua mpaHcnopm Ha T, Hag 50%, a mo3u Ha T,
- Hag 25%. ToBa pa3ko nomucka MmbKaHHUA MemaboAu-
3bM U eHep2onpogykuun, kKomnpomemupalku epekma
Ha npuAazaHume mBbpge pecmpukmuBHu guemu.

MHoz206poiHu npoyuBaHua npe3 nocaregHume
20gUHU goKa3axa, ve Bcuuku cbecmoaHus, cBbp3aHu ¢
HamaAeHa eHapzonpogykuua BcaegcmBe MUMOXOHg-
puaaHa guccyskuyua Bogam go pegyuupaH mpas-
cmembpaHeH mpaHcnopm Ha TX 6 nepudgepHume
KAEMKU U gO UHMPAUEAYAAPEH MbKAHEH Xunomupe-
0uUgu3bM NPU HOPMaAHU cmouHocmu Ha TX 8 uupky-
Aauyusma. Tyk ce BrkatouBam cayuaume ¢ uHcyauHoBa
pe3ucmeHmHocm, 3axapeH guabem u 3amabcmaBa-
He, genpecuu u GunoaapHu pazcmpotcmBa, cuHgpom
Ha XpoHuuHama ymopa, pubpomuasaun, XpPOHUYHU
UHEKUUU, MeXKU nocmonepamuBHU cbcmoaHuAau
mpabBmu, cbpgeuHo-cbgoBu 3aboaaBaHusn, gucaunu-
gemuu, obocmpeHu aBmoumyHHu npougecu. Nogobex
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Queypa 1. CbcmoaHua Ha KaembueH Xunomupeougu3bm npu HopmaaeHd TCX /Holtorf Kent. 201
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Jlo3aHoB, bossH Cm.

@uaypa 2. TpaHcnopm Ha TX cnopeg eHepzonpogykuuama.

3awpo mecmBanemo Ha TSH e HemouHo, a cBobogHOMO
cbomHoweHue T3 / RT3 e Hal-gobpuam mapkep 3a
uHMpaueayrapHua mpaHcnopm Ha T3 u T4? (Holtorf Kent.
Thyroid Hormone Transport into Cellular Tissue. J. Restor.
Medicine, 2014)
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epekm okazBa XpoHUYHUAM emMOUUOHaAeH U (hu3zuoAo2UYEH CMpeC,
npu kolmo uHmpeueaypHume HuBa Ha TX moe2am ga ce pegyuupam go
79% 6e3 coomBemuo noBuwerue HUBomo Ha TCX 6 cepyma (Due. 3).
Mpu uzbpoeHume cayyau TCX u T, B cepyma He kopuaupam ¢ Bbmpe-
krembuHume HuBa Ha T,, HO e HaAuue cu2HUhukaHmHa KopeAauus

c rT, (20-22). YcmaHnoBeHo e, ye no-
Buwenume cepymHu HuBa Ha rT,
ce gbAkKam NPeguMHO Ha HamaAeH
mpaHcnopm 6 kAemkama, a He Ha
noBuwena koHBepcua Ha T, Kbm T,
Tot kamo rT, u T, mpaHcnopmepu-
me ca egHakBo 3aBucumu om eHep-
auama, Bucokuam cepymeHn rT, ce
aBaBa omaudeH mapkep 3a ugeHmu-
buuupaHe Ha HamareHu KaAembvyHu T,
u T, HuBa, Koumo HopmaAHO He Buxa
6uau omkpumu ype3 TCX uau cepym-
Hu T, u T, mecmoBe. Bcako noBuwe-
Hue (Bucoko uAu BUCOKO HOPMaAHO)
Ha rT3 Kamo uHguKamop 3a MbKaHeH
XUNOMUPEeoUgu3bm Npegnoaaza, e
3amecmBaHemo camo Ha T, He 6u
moe2no ga 6bge onmumaaHo 6 mepa-
nuama npu mes3u cayvau.

Aoka3zaHo e, ve T, u T,-mpaHcnop-
mepume B8 xunocpuzama ce paszauva-
Bam cvwecmBero om me3u B nepu-
pepHUME MbKaHu U ca eHepaulHo
HezaBucumu (15-18). TMopagu moBa
mpatcnopmbm Ha TX 6 xunodguzHu-
me kAemku He ce Bause om u3bpo-
HUMe no-2ope CbCmoaHua u gopu 6u
MO2bA ga 6bge akueaepupat, Bbnpeku
HaAu4ue Ha MbKaHeH Xunomupeougu-
3bM. CbUWoOmMOo ce omHaca 3a pazAudHu
hakmopu Ha oKoAHama cpega, Bkaio-
4yumeAHoO MOKCuYHU cybcmanuuu u
megukameHmu  (6eH3zoguazenuHoBu
npenapamu -gua3enam, Aopa3anam,
KCaHakc u gp.) - NPUMEPU, KOUMO NO-
Ka3zBam, ye gageHo Xumu4ecko Cbegu-
HeHue Mo>ke ga uHxubupa mpaHcnop-
ma Ha T, 6 nepucpeprHume kaemku 6e3
ga uma egpeke Bbpxy mpaHcnopmupa-
Hemo Ha T, 6 xunocpuzama u cekpeuu-
ama Ha TCX.

AuazHo3a Ha mbkaHHuUg
Xunomupeougu3sbm

TokaHeH Xunomupeougu3bm ce
nogo3upa Npu navueHmu ¢ guckpems-
HU XunomupeougHu npoaBu- 3a6aBen
MemaboAU3bM, XPOHUYHA ymopa, 3aba-
BeHu NCUXO-MOMOpPHU peakyuu, NCUXo-
AO2UYHU NpobAemu, meHgeHuua Kbm
HUCKa meAecHa memnepamypa, yBeau-
yeHue Ha Me2A0mMo UAUHapyweHus B
nokazameAume Ha macmHama obmaHa
npu Aunca Ha gpyau 3aboaaBaHua uau
BvuHWHU dpakmopu. TakuBa ce HabAto-
gaBam 6 okoro 5-10% om Auuama c
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goka3aH xunomupeougu3bm, npoBexkgawu 3amecmu-
meAHa XopMmoHaAHa mepanua ¢ aAeBomupokcuH (A-T4),
Bbnpexku HopmaaHume XopMoHaAHU mecmoBe.

Kamo ocHoBeH aabopamoper kpumepul 3a gua-
2HO3ama Ha MbKaHHUA XUNOMUPeougu3bm Ce npuema
cvomHoweHuemo FT, kbm rT,. M3noaz6aHemo Ha cb-
omHoweHuemo FT_/rT, He cmpaga om HemoyHocmu-
me Ha cmaHgapmHume mecmoBe u Hal-macHo Kope-
AUpa ¢ kKAembuHume HuBa Ha wumoBugHama xaesa.

Mpu pecpepermHu cmolHocmu Ha FT, 2,3-4,2 pg/
mL u Ha T, 8-25 ng/dL HopmarHOMO CbomMHOWeHuUe
(ratio) BuHacu e Hag 0,2 (19). INo-Hucku cmolHoCMU
20B8opam 3a cybHopmarHu HuBa Ha TX B8 kaemkume Ha
nepuchepHUmMe mbkaHu u hocmaBam Ha obcbxkgaHe Bb-
npoca 3a 3amecmumenHo AeveHue c T,. Vma ce npegBug
MHO20 no-cuAHama uHxubuuua Ha T,- mpaHcmembparHua
mpaHcnopm 8 cpaBreHue ¢ mo3u Ha T,, Kolimo e 3Ha-
YumMeAHo No-cAabo eHepeauliHo 3aBucum. 3HaveHue uma
u BAuaHUEMO Ha pazAuYHU ek302eHHU hakmopu Bbpxy
akmuBHocmma Ha geiogurazu D, u D,.

Aokamo HopmarHuam cepymeH TCX He moxe ga
ce u3znoa3zBa kKamo HageXkgeH uHgukamop 3a 2A06aa-
HUA edpekm Ha mupeougHUmMe XOPMOHU, gopu U MU-
HumaAaHo noBuweHuam TCX (Hag 2 mU/L) e uHgupek-
MeH UHgukamop 3a CYOHOPMaAAHO UHMpaueyAaapHo
HuBo Ha T, 6 nepucpepHume mbkaHu, kKamo ce uma
npegbug, 4e HuBomo Ha T, 6 xunodpuzama e 3Ha4uUMO
no-Bucoko omkoakomo 6 nepudepuama (23, 24).

AonbAHUMeEAeH Kpumepul 32 MbKaHEH XUNomu-
peougusbm € cepymHOomo HuUBo Ha CEeKC-XOPMOH
cBvp3Bawun 2r06yauH (SHBG), koimo ce cuHmesupa
8 ueprua gpob nog BauaHue Ha T, u ecmpozeHume.
SHBG 06ukHOBeHO e HUCHK Npu Xopa CbC 3aMAbCME-
BaHe, 3axapeH guabem u uHcyauHoBa pezucmeHm-
HOCM Nopagu HaMaAeHUs mpaHCNoOpM Ha MUPOUgHU
xopmoHu B kaemkume. [Npu >keHu ¢ agekBamHu ec-
mpozeHoBu HuBa SHBG e Hag 70 nmol/L, a npu mbxe
- Hag 25 nmol/L. Mpu me3u ycaoBua Huckuam SHBG
€ nokazamea 3a mbKaHeH xunomupeougu3bm (25,26).

TepaneBmuyHu nogxogu npu mbvkaHHug
Xunomupeouusbm

Mpu mbKaHeH UHMpPEUEAYAapeH  Xunomu-
peougu3zbm KoHBeHuuoHaAHama mepanua Ha Xu-
nomupeougu3ma c AeBomupokcun (A-T,) e Heedpek-
muBHa u npegnoAaza npuaazaHe Ha akmuBHama
¢popma Ha xopmoHa - A-T,, yuimo mpaHcmembpaHeH
mpaHcnopm e MHo20 no-6bp3, no-caabo 3aBucum om
eHeauliHUMe npougecu B KAemkume, Kakmo u om ak-
muBHocmma Ha gelioguHazume. [pu naueueHmu ¢
XUNomupeougu3bmM NO NpeueHka MoXKe ga ce Npo-
Be>kga kombuHupaHa mepanua (27), kamo 6 mes3u
CAyYau CbomHoweHuama Ha goume T,:T, Hal-yecmo
Bapupam om 5 go 10-13 mcg. NpegBug kpamkua >u-
Bom Ha T, ce npenopbuBa ga 6bgam uznoazBaHu om-
geAHu L-T, u L-T, mabaemku, kamo gHeBHama go3a T,
ce pa3geAs Ha 2 npuema npe3 12 yaca (28). [No nybau-
kyBaHu npe3 2018 2. gaHHu, okoao 1/3 om Aekapume
6 CALL npegnucBam kombuHupaHa 3amecmumenHa
mepanua ¢ T, +T, npu xunomupeougzbm (29).

Mownomepanua c T, e ymecmHa npu Auua ¢ Hag-
HOpPMEHO me2A0 U 3amAabcmaBare 6 HeBucoka go3a
(go 12,5 mcg/24 u.) c uear noBuwaBaHe uHmMpeuey-
AapHUA UH(AYKC Ha T, u nogobpabaHe Ha memabo-
Auzma 6 agunouumume u xenamouumume (30,31).
B me3u cayuau pazkama pegykuua Ha Kaaopaxka u
NPOgHLAXKUMEAHUAM gueMuUYeH PEXXUM camu no cebe
cu Bogam go HamareH kaembueH memaboAuzbm U
MbKaHEH XUNOMUPEOUgU3bM, KOEMO MOXEe ga KOM-
npememupa dacmuuHo epekma om npoBexxgaHomo
AeveHue. Heobxogumo e guHamuuHo npocaegaBate u
oueHka Ha KAUuHUYHUMe u AabopamopHume nokajza-
meau npu Bceku nauueHm, BkAloUUMEAHO 3a cmpa-
HUYHU edpekmu.

bvgewume npoyuBaHua u KAUHUYHU HabAloge-
Hua B no-wupok mawab buxa npeuuzupasu UHgUKa-
yuume u mepaneBmuyuHuMe NOGXOgu NPU MbKaHHUA
XUNOMUPEOUGUIbM.
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Ob3op/Review

HoBu nokasameau 3a ouexka Ha uHcyAuHoBa pesucmeHmHocm u

CbpgeyHo-cbgoB puck

Muxanre6Ba, UBeauna A., AugpeeBa-Tame6a, MaBauna A.
Kamegpa no Dapmakorozua u Tokcukorozun, MeguuuHcku ¢pakyamem,

Meguuutcku ynuBepcumem , Cogpusn

New Indices for Estimation of Insulin Resistance and Cardiovascular Risk

Mihaleva, Ivelina D., Andreeva-Gateva, Pavlina A.
Department of Pharmacology and Toxicology, Medical Faculty, Medical University of Sofia

Pe3slome

MHcyauHoBama pe3jucmeHmHOCM U Cbpgey-
Ho-cbgoBume 3aboanaBaHun, kakmo u puckoBume
dpakmopu, koumo Bogam go maxHomo pa3zBumue,
Kamo amepoCKAEPOMUYHU U3MeHeHus, gucAaunuge-
mus, 3amabcmaBaHe ca ocHoBHU KOMNOHEHMU Ha
memaboaumHua cuHgpom. CvwecmByBam peguua
HA4YUHU U MemMogu 3a onpegeAaHe Ha uUHcyauHoBama
yyBcmBumeaHocm, KOUMO U gO MOMEHMa Hamupam
WUPOKO NpuAoxeHue B enugemuoro2uuHu npoyuBa-
Hua u B kAuHuuHama npakmuka. NMoBeuemo om max
obaue He ompaszaBam unguBugyarHume memabo-
AUMHU HapyweHua. B ma3u Bpb3ka 6 npakmukama
HaBAuzam HoBu nokazameau, koumo oueHaBam uH-
cyauHoBama pe3ucmeHmHocm u cbpgedHo-cbgoBusa
puck kamo u3znoazBam aecHO gocmbNHU aHMPONO-
MEMPUYHU U PYHKUUOHAAHU napamempu. baazogape-
Hue Ha max ce noaydaBa no-zorama uHgopmauua 3a
memaboaumHume HapyweHusa 6 gageHua nayueHm u
mo>ke cBoeBpemeHHO U HacouYeHO ga ce 3anouHe He-
obxogumama mepanua uAu ga ce B3emam mepku 3a
npeBeruua npu ycmaHoBaBaHe Ha puck.

Abstract

Insulin  resistance and  cardiovascular
diseases as well as the risk factors that lead to
their occurrence like atherosclerotic changes,
dyslipidemia, obesity, are the main components
of metabolic syndrome. Different methods for
insulin sensitivity estimation exist which are widely
used in epidemiological studies and in clinical
practice. However, most of them do not reflect
the metabolic disturbances of an individual. That is
why new indices emerge in practice that estimate
insulin resistance and cardiovascular risk using
easily accessible anthropometric and functional
parameters. As a result more information about
the metabolic disturbances of a certain patient
can be collected and specific therapy can be
started, or action for prevention taken, if risk is
established.

KaouyoBu gymu: Key words:
uHcyAauHoBa peucmeHmocm, cbpgeuyHo-cbgoB puck, insulin  resistance, cardiovascular risk, obesity,
3amAabcmaBaHe, gucaunugemun dyslipidemia
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BvBegeHue

MHcyaunbm e ocHoBeH aHaboaeH xopmoH 6 yo-
Bewkua opaaHuzbm. Tol peayaupa memaboauzma Ha
Bberexugpamume, npomeuHUMe U MazHUHUME Kamo
geucmBuama my ca Hat-B8eue Bbpxy uepHua gpob,
cKeAemHume MYCKyau U macmuama mbKat. [oko3Ha-
ma xomeocmasza ce ocbwecmBaBa upe3 KoopguHu-
paHe Ha obpazyBaHemo Ha 2atoko3a 6 uepHua gpob
ype3 Npouecume Ha 2ADKOHEO2eHe3a U 2AUKO2EHOAU-
3a 6 nepuogume Ha 2ragyBatre ¢ ocBoborkgaBanemo
Ha 2Al0Ko3a B ckerAemHume MYCKYAU Ype3 cuHmesa
Ha 2AuKkoz2eH u B no-maaka cmeneH B8 macmtama mb-
KaH no Bpeme Ha xpaHeHe (1). MIHcyauHbm uHxubupa
npoueca Ha o6pa3yBare Ha 2al0k03a 6 yepHua gpob u
cbweBpemerHo yBeauuaBa ycBoaBaHemo G om cke-
AEMHUME MYCKYAU U MacmHama mwbkaH. Taloko3ama
ce ocBobokgaBa upe3 2AOKO3HUA MpaHcnopmep
GLUT 2 8 uepHua gpob, a upe3 GLUT 4 ce ycBonaBa
6 macmHama mbkaH u myckyaume. buorozuuHume
geicmBua Ha uHcyauHa ce ocbwecmBaBam upes
cBbp3zBaHemo my c HezoBua uHcyauHoB peuenmop,
paznoAoxeH Bbpxy KAembuHama membpaHa. Peuen-
mopbm e cbcmaBeH om ekcmpaueAyaapHa yacm, 3a
KOAamo uHcyauHbm ce cBubp3Ba, u BbmpekrembuHa
makaBa, koamo npumexkaBa mupo3uH-KUHa3Ha ak-
muBHocm. CBbp3BaHemo Ha UHCYAUHA C peuenmopa
akmuBupa mupo3uH KuHazama, koemo Bogu go ab-
modpocgopuaupate Ha peuenmopa, u ce nocaegBa
om Kackaga om MexaHu3mu.

MamozeHe3a Ha uHcyAuHoBama
pesucmeHmHocm

MHcyaunoBama pezucmenmocm (MP) ce Ha-
6at0gaBa npu peguua cbcmoaHua kKamo npeguabem,
3axapeH guabem (3A) mun 2, 3amabcmaBaHe, guc-
AUNUgeMUn, apmepuaAHa XunepmoHus, Koumo om
cBoa cmpaHa ca KomnoHeHmMu Ha mMemaboAumHun
CuHgpom (2). MHO20 hakmopu peayaupam UHCYAU-
HoBama uyBcmBumeaHocm B mapeemHume mbKaHu
Kamo agunoKUHU, NAQ3MEHU AUNUQU U UUPKYAUpawu
XOPMOHU NAIOC MexXHUMe cu2HaAHU Nbmuwa (3). Om
gpyea cmpaHa, npu 3A mun 2 ce HabaogaBa u Oe-
ma-kAembyHa gucyHkuua, koemo Bogu go Hapywe-
Hua B uHcyauHoBama cekpeuun. YcmaHoBeHo e, ue 6
ycroBuama Ha MNP ce HapywaBa cuHmesa Ha 2AuKo2eH
8 Myckyaume ocHOBHO Nopagu HamaAeHa mpaHCcAOKa-
uua Ha BbmpekrembuHama 2al0ko3a (4). B macmHa-
ma mbkaH 6 Hopma uHcyauHbm cmumyaupa ycBos-
BaHemo Ha 2AlOKO3a, nomMucKa AUNOAU3ama u maka
HamaaaBa npumoka Ha c6060gHU MacMHU KUCEAUHU
(CMK) B kpbBoobpaweHuemo. MNpu MNP ce yBeauuaBba
npumokbm Ha CMK 8 uepHua gpob6 u ce noBuwaba
obpazyBaHemo Ha AUNONPOMEUHU C MHO20 HUCKa

nabmuocm (VLDL), a kemozeHe3ama ocmaBa nomu-
CHama nopagu KomneHcamopHama XunepuHCYAUHe-
mua. Om gpyza cmpaHa, mbl kKamo akmuBHocmma
Ha AUNONPOMEUH AUNAa3ama e UHCYAuH-3aBucuma u
HapyweHa npu WP, nepugepHomo ycBoaBaHe Ha
mpuaauyepugume (TT) om VLDL cbwo e HamaAeHa.
Te3u mexaHu3mu gonpuHacam 3a HabalogaBarama xu-
nepmpuzauuepugemus npu VP (5). OcBern CMK, agu-
nouumume o6pa3zyBam mHoxkecmBo uUMOKUHU, KOU-
mo umam cucmemHu egpekmu Bbpxy uHcyauHoBama
yyBcmBumeaHocm. Hacm om max ca uHmepaeBkuH 6
(IL-6), TNFa, uHxubumop Ha nAamuHoz2eHHua akmubBa-
mop 1 (PAI-1), aHauomeH3UHO2€eH, AeNMUH, KOUMO ce
cBobp3zBam c noBuwena VP, u agunoHekmuH, KoUmo
nogobpaBa uHcyauroBama uyBecmBumeanocm. TNFa
u IL-6 HapywaBam uHcyauHoBomo cuz2HaAu3upaHe,
AUNOAU3aMa U eHgomeaHama pyxkuua (6). Mpu NP
ce HabaogaBa u HapyweHa mpaHcaokauua Ha GLUT
4. MNpu NP B8 uepHua gpob ce noBuwabBa 2Al0KOHEO-
2eHe3ama, Kakmo npu 2aagyBaHe, ¢ mazu pazauka,
ye KoOMneHcamopHama XunepuHCYAUHEeMUA nomucka
obpazyBavemo Ha sex hormone binding globulin
(SHBG) u 06ycraBa mumozeHHUMe ehekmu Ha UHCY-
AuHa. Mopagu noBuweHua npumok Ha Tl Kbm He20
ce yBeauuaBa cekpeuuama Ha VLDL (5). CuHmesbm
Ha C-peakmuBeH npomeuH, gpubpurozeH u PAI-1 6
yepHua gpob ce uHgyuupa om ocBobogeHume om
agunouyumume npouHAamamopHu yumokuHu TNFa, u
IL-6. MHcyaunbm noBuwaba u 2eHHama ekcnpecua Ha
gpakmop VII (6).

AunugHume HapyweHua, Koumo cbnbmcmBam
NP, 3acazam uarocmuua AunugeH npocpuna. OcBer
yBeauuaBarHemo Ha Tl ce HabaogaBa u HamaraBaHe
Ha AaunonpomeuHume ¢ Bucoka nabmHocm (HDL) ,
koemo om cBoa cmpaHa e He3aBucum puckoB gak-
mop 3a pazBumue Ha cbpgeuHo-cbgoBo 3aboaaBaHe
(CC3). Maakume NnABMHU AUNONPOMEUHU C HuckKa
nabmuocm (small dense LDL) cvwo ca yBeauyeHu.
Te ca no-amepozeHHU nopagu noBuweHa CKAOHHOCM
KbM OKucAeHue u 3aBuweHomo HuBo Ha anoAunonpo-
meuH B (apoB) (7).

3amabcmaBaHemo e eguH om ocHoBHume pu-
ckoBu ¢pakmopu, koumo obycraBam noBuweH Cbp-
geuHo-cbgoB puck u pazBumue Ha 3A mun 2, m.e.
memaboAumeH cuHgpom, u moBa ce gbaxu u Ha VP.
YcmanoBeHo e obaue, ue He Bcuuku xopa ¢ HagHOP-
MEeHO meaAo u 3amabcmabare umam yBeauveH mema-
6oAaumeH u cbpgeuHo-cbgoB puck u He Bcudku crabu
xopa ca memaboaumuo 3gpaBu (8). Mopagu ma3zu
npuvuHa ce ogpopmam gBe epynu - memaboaumHo
He3zgpaBu ¢ HOpMaAHO meaAo U MemaboAuUMHO 3gpa-
Bu cvc 3amavcmabare. MopBume Hal-yecmo umam
WP, xunepuHcyauHemus, xunepmpuzauuepugemusn (9).
Bmopama 2pyna o6ukHoBeHo ca ¢ Bucoka UHCYAUHO-
Ba uyBcmBumeaHocm u No-HUCHK puck om pa3zBumue
Ha memaboAaumeH cuHgpom (8).
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TyG index u npousBogHu nokasamenau

CkopowHu gaHHU nocouBam, 4e uHgeKkcbm,
BratouBaw, TI u kpbBHa 3axap Ha 2aagHo - TyG index
Moxe ga 6bge uznoazBaH kKamo cypo2ameH mapkep
3a oueHka Ha VP u memaboaumen cuHgpom (10).

Mopmyrama e: TyG = In [TI Ha 2ragHo (mg/dl) x
2At0k03a Ha 2aagHo (mg/dl)] /2 (11).

Cbwo maka nokazameaam npegcka3zBa 6 no-Bu-
coka cmeneH VP 8 cpaBHenue ¢ HOMA-IR, oueHeHu
gUPEKMHO Ype3 XunepaaukemudeH kaamn memog (12),
a u mapkepume, koumo u3noa3Ba (Tl u kpbBHa 3axap
Ha 2AagHO) ca pymuHHO u3caegBaHu u no-gocmbnHU.
CowecmByBam pasauvHu gaHHU 3a cmoUHocmume,
ob6o3HauaBawu VP cnopeg TyG. Salazar et al. onpege-
AAM onmumaAHua cut off 3a cmotHocm Ha TyG index
4,49 ¢ uyBcmBumearocm 82,6% u cneuuguyHOCM
82,1% kamo ce npegaaza cut off 4.5, 32 ga 6bgam
KAacudgpuuupaHu nauueHmume ¢ VP (13). Apyzo npo-
yuBare Ha Guerrero-Romero et al., cpaBraBawo noka-
3ameAq C ey2AUKeMUYEH XUNEPUHCYAUHEMUYEH KAamMN
mecm, geduHupa Hal-gobpama cmolHocm Ha TyG
3a guazcHo3a Ha VP 4,68 ¢ uyBcmBumeanocm 96,6% u
cneyucpuuHocm 85% (11). B npoyuBare cpeg toHowu
Ha Kang et al., ueaawo ga ycmanoBu npegukmubBHa-
ma cmotHocm Ha TyG u HOMA-IR 3a pazBumuemo
Ha VIP, pesyamamume couam, ye gBama nokazameaa
Kopeaupam gobpe nomexgy cu u cut off 3a VIP npu
TyG e 8,18 (14).

YcmanoBeHo e, ue TyG index uma no-gobpa kope-
Aauua ¢ buomapkepu, obycaaBawu cbpgeuHo-cbgoB
puck, Hedpponamus, VP, 2aukupaHe Ha Xemo2A06UHa,
amepozeHHa gucaunugemun (15). TyG e He3zaBucum
puckoB mapkep 3a KOpoHapHa apmepuaiHa 6oaecm
(16), no-Bucokume my cmolHoCcmMu ce acouuupam c
noBuweH puck OmM CMeHO3U Ha KOpOHapHUMe apme-
puUu NpU aCUMNMOMaMUYHU NauueHmMu cbe 3A mun 2
(17). NMokazameaam moxke ga e noAe3eH 3a npegckas-
BaHe Ha pucka om pazBumue Ha cbpgeuHo-CbgoBo
3aboaaBaHe (18). Tol e no-ecpekmuBeH 3a oueHka Ha
pucka om pa3zBumue Ha HeaAKOXOAHa YepHogpobHa
cmeamosHa 6oaecm, cpaBuen ¢ ALAT (19). Hameed
et al. ouenaBam kopeaauuama Ha TyG u npou3Bog-
Hume my nokazameau TyG - BMI (npou3BegeHuemo
Ha TyG ¢ uHgekcbm Ha meaecHa maca) u TyG - WC
(TyG, ymHo>KeH no obukoakama Ha maauama 6 cm) ¢
MapKepu 3a 2AUKeMUYeH KOHMPOA NPU NAUUEHMU CbC
3A mun 2. Te nokazBam nozumuBHa cuz2HuukaHm-
Ha Bpb3ka ¢ HbA, u MP. YcmanoBero e, ye me ca
cuzHupukaHmHo 3aBuweHu npu guabemuuu c Aow
2aukemudeH koHmpoa. TyG index gaBa noaoxkumeaHa
Bpb3ka cbe cbpgeuHo-cbgoBume puckoBu pakmopu
HDL, non-HDL, 06w, xornecmepoa, VP (20). Om cBoa
cmpaHa TyG - BMI cam no cebe cu cbwo e epekmu-
BeH mapkep 3a paHHo ycmanoBaBaHe Ha VP (21).

Navarro-Gonzalez et al. uzcaegBam nomeHuuan-

Hama poaa Ha TyG kamo npegukmop 3a pa3zBumue-
mo Ha 3A mun 2 cpeg eBponeliuu ¢ Hopmo2AUKeMUA.
YcmanoBaBa ce npozepecuBHo yBeauuaBaHe Ha pucka
npu xopa ¢ uHgekc Hag 8,31 (22). B gpyzo npoyuBa-
He ce cpaBraBa TyG c kpbBHa 3axap Ha 2aagHo (K3I)
u OI'TT kamo npegukmop 3a pa3zBumue Ha 3A cpeg
nbpBocmeneHHu HopmozAuKemuuHu pogcmBeHuuu
Ha nauueHmMu cbc 3A mun 2. Pe3yamamume pa3kpu-
Bam, ue nokazameaam e npegcka3Ba pazBumuemo
Ha 3A cpeg BucokopuckoBu nauueHmu, Ho K3l u 6
xoga Ha OFTT umam no-cuAaHa npegukmuBHa cmou-
Hocm (23). Apyeo u3caegBare cbwo onpegeaa K3I
Kamo no-cuAeH npegukmop 3a pazBumue Ha 3A 6
cpaBHerue ¢ TyG, TI/HDL u HOMA - IR kamo TyG
He npeBb3xoxkga HOMA - IR (24). Om gpyea cmpaHa
obaue TyG - WC npegcmabBaaBa ecpekxmuBer mapkep
3a onpegeAaHe Ha puck om npeguabem u 3A mun 2 y
nwpBocmeneHHu pogcmBeHuuu Ha guabemuuu (25).

Visceral Adiposity Index (VAI)

BucueparHomo 3amabcmaBare ce acouuupa c
noBuweHa Npogykuua Ha NPOUH(AAMAMOPHU LUMO-
KuHu, VIP u obycaaBa noBuwen puck om 3A mun 2 u
om pa3Bumue Ha cbpgeuHo-cbgoBo 3aboanBane. VAI
(uHgekcem Ha BucuyepasHo 3amAabcmabBare) - npeg-
cmabaaBa uHgukamop Ha oyHKuUAMa u paznpegene-
Huemo Ha BucueparHama macmHa mbkaH, U Ha UH-
cyauHoBama uyBecmBumeaHocm, U CUAHO KopeAupa
Cc KapguomemaboaumHua puck. Tol noka3zBa cuaHa
noumuBHa Kopeaauua C nepugepHama 2AI0KO3Ha
ymuAu3auua Npu eyaAaukemuyHa XunepuHCyAuHemuY-
Ha KAamn mexHuka u He3zaBucumo ce cBbp3Ba cbe
CbpgeyHo- U Mo3buHocbgoBume cbbumus. Mokaza-
meAam e mamemamudecku mogea, noroBo-cneuudpu-
yeH, GazupaH Ha npocmu aHmponomempuyHu (BMI,
WC - obukoAka Ha maauama, cm) U (OYHKUUOHAAHU
(Tr - TG, mmol/l, HDL, mmol/l) napamempu. N3uucas-
Ba ce no caegHua HauuH (26):

VAl moxe = (WC/(39,68+(1,88 x BMI)) x
(TG/1,03) x (1,31/HDL)

VAl xenu = (WC/(36,58+(1,89 x BMI) x
(TG/0,81) x (1,52/HDL)

INpocnekmuBHo npoyuBaHe npocaegaBa me-
maboaumHo 3gpabu  xopa cbCc 3amabcmaBaHe
(metabolically healthy obesity - MHO) u ougenaBa
npeBpbwaHemo um 8 memaboaumHo HezgpaBu na-
uueHmu cbe 3amabecmaBane (metabolically unhealthy
obesity - MUQO). Mo-Bucoku cmotHocmu Ha VAI ca
ycmanoBeHu npu me3u, koumo ca cmaHaau MUO.
OnmumaaHama cut off cmoiHocm Ha uHgekca e 1,00u
mou e ¢ no-Bucoka npegukmuBHa cmolHocm 6 cpab-
HeHue C obukoAkama Ha maausma (27). OugHeHa e
Bpb3kama meXkgy HAKOU aHMPONOMEMPUYHU NOKa3a-
meau (BMI, VAI, obukoAka Ha maaus u gp.) U HAKOAKO
agunouumokuHu (BucdgamuH, pe3ucmuH, AeNmuH,
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agunoHeKmuH, 2peauH, aguncuH, PAI-1, IL-6, TNFa
u gp.) npu nauueHmu cbe 3A mun 2 - VAl noka3Ba
Hal-cuAHa KopeAauua ¢ agunoKUHUME U CbpgeyHo-Cob-
goBume cepymHu puckoBu mapkepu (28). Lleama Ha
npoyuBare Ha Cardona-Alvarado et al. e ga oueHu
Bpb3zkama mexkgy VAl u pazaudHu memaboAumHu
perHomunoBe u cbpgeuHo-cbgoBu puckoBu mapke-
pu npu Heguabemuuu. VM3caegBaru ca 183 gywu ¢
HOPMaAHO Me2A0 uAau 3amabcmaBade | cmeneH. Pe-
3yamamume codyam, vye memaboAumHo He3gpaBume
nayueHmu ¢ u 6e3 3amabcmaBare umam no-Bucoku
cmouHocmu Ha VAl 8 cpaBHeHue ¢ memaboaumHo
3gpaBume c u Au 6e3 3amabcmabane (29). B npoyu-
Bare Bobpxy nauueHmu ¢ xenamum C BupycHa uH-
dexkyua (HCV) 2eHomun 1 Bucokume cmolHocmu
Ha VAl u cubpo3ama HezaBucumo ce cBobp3Bam c
ymepeHa-mexkka HekpouHgAamamopHa akmuBHocm;
no-Bucokama VAl uma gupekmta kopeaauua ¢ Bupyc-
Hua moBap (30).

YcmanoBeHo e, ye nokazameaam uma Bpb3ka u ¢
HAKOU gpyau eHgoKpuHHU 3a60AaBaHus. [pu xeHu cbe
CUHgPOM Ha NOAUKUCMO3HU aduHuuyu (PCOS) cmod-
Hocmma Ha VAl pacme 3aegHO € yecmomama Ha aHo-
Byaauua, NP u BvznaseHuemo (31). MNpu HeaekyBaHa
akpomez2aAua nauueHmume ca C HamaAeHa NOgKOXKHA
macmHa mbkaH, Ho BucuepasHama o6pazyBa pazauu-
HU UUMOKUHU, KOUMo mo2am ga goBegam go Hapyuwe-
Ha cbyHKkuua Ha agunouumume u VP (32). Tpu >xeHu
¢ akmuBHa akpomezaaua VAl cuaHo ce cBbp3Ba c UP,
gucgpyHKuuAma Ha MacmHama mbkaH u kapguomema-
6oAumHua puck, ocobeHo caeg meHonayzama (33). B
gpyeo npoyuBaHe nokazameaam goka3zBa kopeaauus
¢ akmuBHocmma Ha 3ab6oaaBaHemo, o6pamHa makaBa
¢ HuBama Ha agunoHekmuH, uHcyauHoBama uyBcm-
BumeaHocm u cekpeuusn, u HezaBucumo ce cBbp3Ba
¢ HuBama Ha pacmeskeH xopmoH (34). INpu nauueHmu
¢ npoAakmuHom gBe npoyuBaHua nocouBam, ue Aeve-
Huemo ¢ kabepa2oAuHcu2HU(PUKAaHMHO HamaraBa VAl
u nogobpaBa memaboaumHua NpouA u uHcyauHoBa-
ma uyBcmBumeanocm (35, 36). AaHHu om npoyuBa-
He Bbpxy navueHmu cbc cuHgpom Ha Cushing couam,
ye XeHume cbC 3aboraBaHemo umam 3HAYUMEAHO
no-Bucoka cmouHocm Ha VAl (kamo ce uma npeg-
Bug, ue u mbxeme ca umaau no-Bucoku cmolHocmu
B8 cpaBHeHue ¢ obwama nonyaauug) 6 pe3zyamam
om BauaHuemo Ha noBuweHume HuBa Ha KOpmMuU30A
Bbpxy BucueparHama macmHa mbkad (37). MNMoBuwa-
BaHemo Ha nokazameaa npu >xeHume 8 mo3u cayyal
nomBbpykgaBa 3azybama Ha noroBo-cneyuduuHama
cbpgevHo-cbgoBa npomekuua npu >KeHume, Ko2amo
pa3Buam yBeauuaBaHe Ha BucuepasHama macmHa mb-
KaH, kKakmo ce HabaogaBa u npu gpyau eHgoKpuHHU
3aboaaBaHus (33, 35). BaxkHo e ga ce ombeaexku, ye He
ce npenopbuBa ynompebama Ha VAl npu mopbugHo
3amabecmaBaHe, mexkka xunepmpuzauuepugemus u/
uAau ynompebama Ha cpubpamu (38).

Lipid Accumulation Product (LAP)

Bb6 cpopmyaama Ha LAP (npogykm Ha AunugHa
akymyaayus) ce BrarouBam obukoakama Ha maausma
u HUBomo Ha TI, koumo ompazaBam aHamoMuyHU U
puzuoro2uvHU npomeHu, cBbp3aHu cbc cBpbxHa-
mpynBaHe Ha Aunugu. M34ucaaBa ce no caegHua Ha-
yuH (39):

LAP mbxxe = (maaug, cm - 65) x TT, mmol/I

LAP >keHu = (maaus, cm - 58) x TI, mmol/I

CmoutHocmume Ha LAP kopeAupam c pucka om
cbpgeuHo-cbgoBu 3aboaaBaHus, 3A, P u memabo-
AUMEH CUHGPOM, U MOU € NO-CUAEH NpPegukmop om
BMI 3a pazBumuemo um (39, 40). MNpu >xeHu ¢ PCOS
e edpekmuBeH nokazamea c¢ no-Bucoka uyBcmBumen-
HOCM U cneyuuYHOCM oM 06UKOAKama Ha maauama
u BMI 3a onpegeaaHe Ha pucka om pazBumue Ha Cbp-
geuHo-cbgoBo 3aboanBane (41). Pesyamamume om
npocnekmuBHo npoyuBaHe nokazBam, ue LAP npeg-
cmaBaaBa HezaBucum puckoB hakmop 3a cmbpm om
BcakakBa npuvuHa npu nauyueHmu ¢ Bucok cbpgeu-
HO-CbgoB puck kamo Bpb3kama e No-CUAHO u3pa3eHa
npu Heguabemuuu, mbxke nog 50 2oguwHa Bvb3zpacm
u npu eHu (42). YcmanoBeHo e, ye no-Bucoku HuBa
Ha LAP ce cBbp3Bam c HapyweHa 2Al0KO3Ha XOMeoC-
ma3a, VP u noBuweru HuBa Ha ALAT (43), a cbwp
u ¢ no-Bucok puck om pazBumuemo Ha apmepuaiHa
xunepmoHus (44).

Atherogenic Index of Plasma (AIP)

[NMokazameaam AIP (nragmeH amepoceHeH UH-
gekc) npegcmabBanBa cuaeH mapkep 3a onpegeas-
He Ha pucka om amepockAepo3a U KOpoHapHa ap-
mepuaAHa 6orecm (45). Tod ompazaBa Bpbzkama
mMexxgy npomekmuBHume u amepoz2eHHUMe AUNO-
npomeuHu (46).

AIP ce u3zuucaaBa no opmysama:
HDL-C) (45).

CmouHocmu nog 0,11 ce cBbp3zBam ¢ HucbK
puck om cbpgedHu-cbgoBo 3aboaaBane, mexgy 0,11
u 0,21 - ymepeH puck, u Hag 0,21 - Bucok puck (46).
Tol e no-Bucok npu nauueHMu ¢ OCMbp KOPOHapeH
cuHgpom B cpaBHeHue ¢ koHmpoau (47). Om gpy-
2a CmpaHa, nokazameAasm CUAHO U no3umuBHo ce
cBbp3Ba ¢ noBuweH puck om 3amabcmaBare (48).
Mo mo3u HauuH npocaegaBaHemo Ha AIP 6u moz2a0
ga e noAe3Ho 3a npeBeHuuama my. Tol cbwo Maka e
NoAe3eH UHgUKamop u 3a npecka3BaHe Ha pucka om
cbpgeyuHu 3aboaaBarua npu navueHmu cbe 3A u npe-
guabem (49).

log(TG/
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3akAaloyeHue

CowecmByBam pa3zauuHu mMemogu 3a oueHka
Ha pucka om pazBumue Ha uHcyauHoBa pe3ucmeHm-
HOCM U CbpgeuHo-cbgoBu 3a6oaaBaHua. Eyaaukemuy-
Hama XunepuHCYAUHEMUYHA KAAMN MeXHUKA € 3AameH
cmaHgapm 3a u3caegBare Ha VIP. HOMA-IR e aeceH
U WUPOKO pa3znpocmpaHeH nokazamea, u3noa3Ban
8 enugemuono2uuHu npoyuBaHusa u B exxegHeBHama
npakmuka. Hakou aHmponomempuyHu UHgeKkcu Kamo
BMI, obukoaka Ha maauama cbwo BAuzam 6 ynompe-

0a 3a uzcaegBaHe Ha VP, HO me He ompazaBam uH-
guBugyaaHume memaboAumHu HapyweHua. B masu
Bpv3ka 6 npakmukama HaBauzam Bce no-wupoko
Pa3AUYHU nNoKa3ameau, Koumo oueHaBam uHguBu-
gyaaHume ocobeHOCmuU Ha nauyueHma, AunugHume
nokazameau, a CbWoO U pa3znpegeAeHuemo U PyHK-
uuoHaAaHama akmuBHocm Ha BucuepasHama macmHa
mbkaH, koamo 6 Hal-zoAama cmeneH ce acouuupa C
pazBbumuemo Ha VP u cbpgeuHo-cbgoBu 3aboaaba-
HUA, M.e. 0POPMAHEMO Ha MeMabOAUMEH CUHGPOM.
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KauHuyeH cayyau

Pegku npuuyunu 3a nopbuuna ameHopen

6emano6a, LlIBemeauna A.", KaaneBa, Hapuuc H."?, I'po3gano6a, Auaana U3,
pyuc Po3g

AHgoHo6a, CuaBua WN.%, AuneB, Arekcangop U.3, MexaubanoB, barazoBecm K.5¢,

Mame6, Mazganaen I.°, Aumumpo6a, Auana I”

T KAauHuka no Aemcku u 2eHemuuHu 3aboaaBaHus, YMBAA ,,CB. feopau”, MNMaoBguB

2Kamegpa no Neguampus u meguuuHcka 2eHemuka, MY, NaoBguB

3 OmgeaeHue no MeguuuHcka 2eHemuka, YMBAA ,C8. Teopau”, INroBguB

4HauuoHaaHa 2eHemuuHa Aabopamopus, YHuBepcumemcka Al' 6oaHuua ,Maduun gom”, Cocpua

>YCBAAAT ,Cenena”, INaoBguB

¢ Kamegpa Akywepcku 2puxku, MO3, MY, MNroBgub

7 OmgeAeHue no obpazHa guaeHocmuka, YMBAA ,CB. lfeopeu”, MaoBguB

IMog nbpBuuHa ameHopes ce pazbupa Aaunca Ha
meHapxe go 15 2oguwHa Bb3pacm npu Haaudue Ha
nybepmemuo pazBumue. MNpu Aunca obaye Ha ny-
H6epmemHu npu3zHauu guaeHo3zama ce nocmabBa owe
Ha 13 2oguwHa Bb3pacm. 3ag nvpBuuHama ameHo-
pea Yecmo Nbmu cmoam cepuo3Hu 3aboaaBaHus.
Had-yecmama npuduHa ca 2oHagHUme guczeHe3uu 6
YyacmHocm cuHgpombm Ha TepHbp. OKkoro 10% om
momudemama ¢ TobpHbpP CUHGPOM UMam Kapuomun
¢ Y xpomo3zoma, koemo npomeHa mepaneBmuyHomo
noBegeHue npu max. Haauduemo Ha Y xpomo3zomeH
MamepuaA Npu CMaHgapmMHOMO UUMO2EHEMUYHO
uzcaegBare, B cbuemaHue ¢ uHMpaabgoMUHAAHO
pa3noAoykeHu 20Hagu, He3aBucumo gaau ca PyHKUUO-
Hupawu uAu He, noBuwaBa pucka om pazBumue Ha
20HagHU mymopu. TO3u puck e pa3zaudeH Npu pazAud-
Hume 3aboaaBaHusa, HO npu Bcuuku ce npenopbuBa
20Hagekmomusa B pazauuHa Bv3zpacm 6 3aBucumocm
OM eHgOKpUHHaAMa poAa Ha 20Hagume no Bpeme Ha
nybepmema.

Yecma npuduHa 3a nbpBuyHa ameHopea e KOH-
cmumyuuoHaaHo u3zocmaBave 6 pacmexa u ny-
6epmemuomo pazBumue (KMPIP). He 6uBa ga ce
3abpaBa, ue moBa e guazHo3a Ha u3katouBaHe. U3
uyakBameaHomo noBegeHue yecmo nbMu e 3a cmem-
ka Ha kauecmBomo Ha »kuBom careg moBa.

MpegcmaBerume gBa cayyan ca pegku npuduHu
3a nbpBuuHa ameropes. M npu gBama guaeHo3zama e
nocmaBeHa KbcHO. Aokamo npu nbpBua moBa He e ¢
moakoBa Bucok puck, mo npu Bmopua 3aKkbCcHAAaMa
guazHo3a Haaaza cmapmupaHe Ha AeveHue ¢ noaoBu

XOPMOHU U He gaBa Bb3mMoXKHOCM 3a AedeHue C pac-
me>KeH XOPMOH C ueA hocmueaHe Ha no-Bucok pbem.
B pesyamam Ha moBa okoHuyameAHUAM pbCM wWe e
KpaUHO HUCBbK.

KawoyoBu gymu:

nbpBuyHa ameHopes, CUHgPOM Ha TbpPHbBP, CUHGPOM
Ha aHgpozeHHa HeuyBcmBumeanocm, KoHCcmumy-
uuoHaAHo uzocmaBare 8 pacmexa u nybepmemHo-
mo pa3zBumue

YBog

MencmpyaaHuam uukbA e 6eaee 3a noaoBa 3pa-
AoCmM npu momudemama. [MTopBuam meHcmpyaneH
UUKbA (MeHapxe) HacmbnBa npu gocmuezaHe Ha 4-ma
cmeneH Ha nybepmemto pazBumue no ckarama Ha
TaHep, koemo e 2-3 2. caeg nbpBoHavaAHOMO Ha-
pacmBate Ha epbgHume >kae3u. CpegHama Bb3pacm
3a meHapxe npu KaBkazkama paca e 12.6 2. 3a Hop-
MaAHUA MEHCMPYaAEH UUKbA OM 3HAYeHUe e HaAuYU-
emo Ha UHMakmHa Xunomaiamo-xunoguzapHo-oBa-
puaaHa oc, kakmo u Ha gobpe pa3zBumu MioaepoBu
cmpykmypu (Mamka, mamouHu mpbbu, Brazasuwge).
Bcako egHo HapyweHue, 6 koamo u ga e om u3zbpoeHu-
me cmpykmypu, 6uro mo nbpBuuHo uau BmopuuHo, 6u
goBeno go pazcmpoicmBo Ha MeHCMPYaAHUA UUKbBA.

Nog ameHopea ce pazbupa Aunca Ha MEHCMpPYaA-
Ho kbpBeHe. buBa nbpBuuHa u BmopuuHa. MopBuu-
Hama ameHopea ce xapakmepu3upa C Auncama
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LiBeraHoBa, LiBeTenuHa A. n coTpyaHuLn

Ha meHapxe Ha 15 2oguwHa Bb3pacm npu HoOpmareH
pacmexx u gobpe pazBumu BmopuuHu noroBu beae-
3u (1,2) AuazHozama nbpBuuHa ameHopes, obaue, ce
nocmaBa owe Ha 13 2. npu Aunca Ha kakbBmo u ga e
nybepmemeH npu3Hak (1,2).
Kaacudpukayua:
I. XunepzoHagomponeH xunozoHaguzom - 50%
om cayvaume Ha nbpBuyHa ameHopen.
1. TopHbpP CUHgPOM

2. Yucma 2oHagHa guceeHe3ua npu 46 XX Ka-

puomun
3. Xumuomepanusq, paguomepanus

4. ABmoumyteH oocpopum B cbcmaBa Ha ab-

MOUMYHEH noAu2AaHgyAapeH cuHgpom - AINTC mun 1 u 2.
5. AX/uXI- pesucmenmuocm 6 peyamam Ha

peuenmopeH gegekm
6. 17-xugpokcuaaszer /17,20 auazeH gecouuum

Il. AmeHopea c aHgpozeneH ekcyec - PCOS,
BHKX - 11 u 21 xugpokcuaazeH gegpuyum - 5%
Ill. Xunozonagomponen xunozoHaguzem - 20%
IV. Anamomuynu gegpexkmu - cuHgpom Ha Poku-
maHcku - 15%, HenepopupaH xumeH, mpaHcBep3a-
AeH BazuHaaeH cenmym u gp. - 5%
V. 46 XY DSD (disorders of sex development) - 5%
1. CuHgpom Ha aHgpoeeHHa HevyBcmBumeaHocm
2. Yucma 2oHagHa guczeHe3un
3. AX/uXI- pesucmenmHocm 6 pezyamam Ha
peuenmopeH gegekm
4. 17-xugpokcunazeH/17,20 auazeH gecpuuyum

AdundepeHunanHo-ANarHoOCTUYEH anropnTbM Ha NbpBUYHA amMmeHopes

AHamHe3a n 06eKTBEH cTaTyc

FSH, LH, Prolactin, TSH, DHEA-S,
Exorpadusa Ha manbk Tas,
KOCTHa Bb3pacT

}

Hannune Ha maTka

AHamHe3a - MyHanN 3a60MsBaH,
MeHapxe Ha Maiikarta, GamuiHoCT 3a
CTEPUIATET, KPbBHOPOLACTBEH Bpak
OGEeKTIBHO CbCTOsIHIE — pacTexHa
KpviBa, NPOMopLMN (CbOTHOLLEHIS FTOPEH/
poneH cermeHt 1 ARM span), BMI,
MPOSIBU Ha MasHyTPULWAS, ANCMOPOUYHA
CTUTMU, LUMTOBUHA XNE3a, OLEHKa Ha
ny6epTeT no TaHep, MbfieH HEBPONOTUYEH
cTatyc, TeCT 3a Xvno/aHoCMuS.

.

Oa

lHe

KapwvoTun; TectocTepoH

Mpenny6epTeTHO Huckn Hopmanhn ny6epTetHn FSH > 20IU/L; LH>40 IU/L l l

FSH u LH, LH:IFSH <1*  FSH 1 LH, LH:FSH >1 46,XX 46 XY
®yHKUMOHanHa AHomanus Ha Kapuomn MRKH* AIS*; AreHeans
XunoranammnyHa BbHLUHW reHuTanmnm- Ha ﬂ’aﬁumrosm

ameHopest HenepgopmpaH KNeTKu
X1noroHaaTponeH XVIMEH,
XUMOrOHAZM3bM TpaHcBep3aneH Turner sy; 46xy DSD

KWPMp* centym

AezeHga: LH:FSH<1 uau >1 6a3arHo uau 8 pamkume Ha LHRH mecm.; KVPIIP-koHcmumyyuoHaaHo uzocmaBare 8
pacmexka u nybepmemtyomo pazBumue; MRKH-cuHgpom Ha Mayer-Rokitansky-Kuster-Hauser; AlS-cuHgpom Ha neAHa aHgpo-
2eHHa HeqyBcmBumeaHocm.

KAuHuyeH cayyau 1

AHamnue3a: AeBolika Ha Bb3pacm 16 2oguHu U 4 meceua, pogeHa om nbpBa HopmaaHO npomekAaa bpeme-
HoCm U paxkgaHe, ¢ meaao 4000 2 u gbaxkuHa 52 cm. Taagko npomekbA nocaepogoB nepuog. OnepupaHa
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3a uH2BuHaaHa xepHua B gacHo Ha 11 meceuHa Bvb3pacm (auncBa gokymemauusn, onucBawa Cbgbp>kaHuemo
Ha xepHuaAHua cak). [lo noBog Ha ameHopea e koHcyamupaHa ¢ Al cneuuaaucm Ha 15 2oguwHa Bb3pacm.
IMpegnpuemo e uzuakBameaHo noBegerue. NMoBmopHa koHcyamauua Ha 16 2oguwHa Bb3pacm. Exoepadcku ca
onucaHu xunonaacmuyHa Mamka u HopmaAHu atuHuuu. VM3nucaH e opaseH xopmoHaaeH konmpauenmu8 (OXK)
3a eguH meceu, He e nocaegBano kbpBene.

D®amurHa anamHeza (pogocroBHo gbpBo):

* Cecmpa Ha malikama ¢ nbpBuyHa ameHopes;

* Cecmpa Ha 06abama no mallvuHa AUHUA CbC CMepuAumem;

* MailKa ¢ KbCHO MeHapxe - Ha 15 2oguwHa Bb3pacm u ¢ MHO20 OCKbgHO OKocmaBaHe

Ob6exkmuBHo cwvcmoanue: Hopmo-
cmeHuyeH xabumyc. Mukpopempoe-
Hamua. be3 mupeomezaaua. ban gpo6
- yucmo Be3ukyaapHo guware. Cobgeu-
Ho-CbgoBa cucmema - pummuyHa Cbp-

geyHa geldHocm, 98/mMuH., acHu moHoBe, crepuanTer

apmepuaaHo HaaseaHe (AH) - 150/70-

120/60 mm Hg. Kopem - mek, 6e3 xena-

mocnaeHomezaaun. AuncBa okocmaBane j— -j
no maromo. be3 akHe. [Tybepmem - me-

Aapxe 5-ma cmeneH, mbxoBugHo nybapxe, MbpBUYHa

6e3 akcuAapxe, MeHapxe — HAMa; NO-Xuno-

NnAaCMUYHU  Aabuu.AHMponomempuyHU ; aMmeHopes

u 90 nepceHMUA Npu MapzemeH Mexxgy
50 u 75 nepceHmun; Te2ano - 64 ke, BMI -
22,6 kg/m? - me>kgy 50 u 75 nepceHmua.

noka3zameau: Pbcm 168 cm - mexgy 75 /

U3cregBanun: noaHa KpbBHa KapmuHa, ypuHa u buoxumua - 6e3 omkaoHeHuUa. XopMmoHaAaHu u3caegBaHua:
AgpeHokopmukomponeH xopmoH (AKTX) - 11,9 pg/ml; cepymer kopmuzoa 8 8 yaca - 391,22 nmol/l - HopmarHa
HagbbbpeuHokopoBa pyHkuua. 3aBuweHu HuBa Ha aHgpozeHu: gexugpoenuaHgpocmepoH cyagam (AXEAC)
- 844,8 pg/dL (H. 50-286 pg/dL); mecmocmepoH - 6,07 ng/ml (H. go 0,5 ng/ml npu momuue) / HopmaaHa cmou-
Hocm 3a V-V nybepmemen cmaguu npu momue. Ecmpaguoa: 82,0 pmol/l - cmolHocm 3a HayaaeH nybepmem
npu momuve/ HopmaaHa nybepmemua cmoliHocm npu momue. 3aBuweH AymeuHuzupaw, XopmoH (AX) - 19,51
IU/L u HopmaaeH poaukyrocmumyaupaw, xopmoH (DCX) - 4,86 mIU/ml. HecamuBHu mymopHu mapkepu: Ge-
ma-xopuoHzaoHagomponut - 1,85 IU/L, aadpa-cpemonpomeut - 1,16 ng/ml, CA 125 - 11,5 U/ml.

Kocmna 6v3pacm - omzoBapa Ha KaaeHgapHama.

KoHcyamayua ¢ gemcko-roHowecku 2uHekoAoe - BbHWHU NoA0BU OpeaHu: >KeHcKu dheHomun; Bu3yaausu-
pa ce uHmpoumyc BazuHe. Baazaauwe 6 cm. Exoepadpcku He ce Buzyaauzupam mamka u aluHUUU.

MPT nHa marsk ma3z: lNukoueH mexyp - gobpe u3znbaHeH, C 2Aagku U pe3ku KoHmypu, 6e3 unmpakaBumapHu
Ae3uu. Hopmanano npegcmaBeru ypemepu 6 gucmaneH ceameHm. Mexkgy nukoueH mexyp u pekmym - 8 cazuma-
A€H NAaH HenocpegcmBeHo pempoBe3ukarHo U Kbm KaygaaHo ce Buzyasuzupa cmpykmypa ¢ xapakmepucmuka
Ha Bracaauwe, kosmo 3aBbpwBa Ha caano npu aunca Ha MioaepoBu cmpykmypu. MiimpaneaBukaaro 8 gactHo,
AaMepaAHO OM NUKOYHUA MEXYp U KaygaaHo om a. u B. uauaka ekcmepHa ce ycmanoBaBa coaugHa gpopmauus,
gemoHCmpupawa KOMNAEKCHA CMpyKmypa U HEXOMO2eHHA XapakmepucmuKa C HaAuYHa YygbAKeHa CoAugHa U
okpbaaeHa meuHo-ekBuBareHmHa 30Ha. AeBu agHekcu u mamouHu mpbbu He ce Buzyaauzupam (Que.1).

Lumozenemuyro uzcaegBane: 46 XY kapuomun.

AHK aHaauz: xemuzuzom no mymauusa p.Asn706Ser ( ¢.2117A>G) B8 2eHa Ha aHgpo2eHHUa peuenmop. Malka-
ma e xemepo3u20meH HOCUMEA.

HacoueHa 3a 2oHagekmomua. Aanapockonua - Aunca Ha mamka u mpv6u. AacHa 2oHaga ¢ Bug Ha mecmuc
(Due. 2). AaBa 20Haga - Hamupa ce noumu uarama 8 uHzBuHaaHua kaHaa. M38bpwu ce gBycmpaHHa 2oHagek-
momua. XucmoaozauueH pezyamam: AaBa u gacHa 20Haga-mecmuKkyrapHa mbKaH cbC cepmoaueBo-kaembuHa
Xunepnaazus, 6e3 3para cnepmamozeHesa.

AeyeHue: XOpMOH-3amecmumeAHa mepanua camo ¢ eCMpo2eHuU.

Obcvxgarne: CuHgpombm Ha aHgpozeHHama HeyyBcmBumeanocm (AIS) e X-cBbp3aro 3ab6oanBare u e
HaU-yecmama npuduHa 3a HapyweHue 8 noroBomo pazBumue (DSD) npu 46, XY uHguBugu (3). OnucaH e 3a
nbpBunbm om Mopuc npe3 1953 2. kamo CuHgpOM Ha mecmuKyAapHa goemuHu3auua.
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LiBetaHoBa, LiBetennnHa A. n cbTpyaHnun

W MPT Ha maabk mas.

Yecmoma: 1/20 400 go 1/99 100 (4,5). Mymauusma e 8 2eHa
3a aHgpoezeHHua peuenmop B Xq11-12. OnucarHu ca 600 mymauuu
kamo 30% om max ca de novo (4,6). 3a6oaaBaHemo e ¢ Wwupok cnek-
mbp Ha u3zaBa om nbaHa pesucmenmuocm (CAIS) ¢ u3uaAo >KeHcKu
deHomun, npe3 yacmuuHa (PAIS) ¢ pa3auuHa cmeneH Ha HenbAHa
Bupuauzauua Ha BbHWHUME 2eHUMaAuu go Aeka (MAIS) ¢ HopmaaHu
MBXKKU 2eHUMAAUU, 2UHEKOMAcmua U cmepuAaumem. AuaeHo3zama ce
nocmaBa Hal-yecmo npe3 nybepmema npu momudema ¢ nbpBuuHa
ameHopes. I'o-pagko - 6 no-paHHa gemcka Bb3pacm npu onepauus
3a uHeBuHaAaHa xepHus, Nnpu koemo 6 xepHuaAHua cak ce omkpuBa
mecmuc. Bb3morkHa e u npeHamaaAHa guazHo3a npu u3caegBare Ha
Kapuomun no gpye noBog u ycmaHoBaBatre Ha 46, XY nA0g € >KeHCKu
BbHWHU 2eHUMaAUU.

[MauyueHMumMe ¢ NbAHa aHgpo2eHHa pe3ucmeHmuocm ca Buco-
KU Momuuyema ¢ 0ckbgHo okocmaBaHne no maaomo. [NyGepmembm
cmapmupa HaBpeme ¢ meaapxe. AuncBa nybapxe. loHagume ca Hop-
MaAHU NO pa3mep Mecmucu U ca paznoAoxkeHu B kopemHama KyxuHa
uAu uHeBuHaaHo. AuncBa mamka uau 6 pegku cayvau ce omkpuBa

pygumeHmapeH 3ayambk (HOpma-
AeH aHmu-MioaepoB xopmoH (AMX)
om CepmoaueBume kaemku). Baa-
2aAuwemo e ckbceHo u 3aBvpwBa
cAqno, a pazmepsvm Bapupa om 2,5
go 8 cm. AuncBam npocmama u
gpyau BoaoBu cmpykmypu uau
uma pygumeHmapHu makuBa. Om-
2AeXgam ce Kamo momuvema u ce
Bb3npuemam kamo makuBa m.e.
HAMa puck om noaoBa guccopua
(gucmpec om HecbomBemcmBue-
MO MeXQgy 2pa)kgaHckua NOA U No-
AoBama ugeHmuuyHOCM) 3a pazauka
om PAIS, kbgemo He3zaBucumo om
u3zbpaHua noa makaBa Bb3HuxkBa 6
okono 15% om cayyaume.
XopmoHaaHuam npocua no Bpe-
me Ha nybepmema u npe3 nbpBume
6 meceua om xuBoma m.Hap. ,MuHu
nybepmem” e C HOpMaAeH 3a Mb>KKU
noA uau 3aBuweH mecmocmepoH,
3aBuweH AX nopagu pe3zucmeHm-
Hocm u Ha HuBo xunoduza u Hop-
mareH (DCX nopagu HopmaaHume
HuBa Ha uHxubuH B. B npegnybep-
memHa Bb3pacm 6GazaaHume HuBa
Ha mecmocmepoH u AX ca HopmaAHU
U He mMozam ga cAykams3a guazHo-
3a. Tecmbm ¢ uXl' (yoBewku xopu-
oH-20HagomponuH) noka3Ba 6ypeH
omzoBop - noBeue om gBykpamHo
noBuwabBaHe Ha mecmocmepoHa
(4,6). WN3caegBaHemo Ha AMX nog-
nomaea guaeHo3ama ocobeHo 0
npegnybepmemua Bv3pacm (5,7).
Bcuuku Bapuanmu Ha 46 XY
DSD ca puckoBu 3a pazBumue Ha
20HagHU mymopu B pazauvuHa cme-
neH. [Mpu CAIS puckbm e HucCbk
(0,8%-2,2%) (4,5), koemo e cBbp3a-
HO C peepeca Ha 2epmuHamuBHume
kaemku. Tou obaue He e 3a npeHe-
bpezBaHe ocobeHo caeg 30 2o0guw-
Ha Bv3zpacm. BvB Bpbzka ¢ moBa
npenopbyumeaHomo noBegeHue e
3a 20Hagekmomua caeg npukatouBa-
He Ha nybepmema. [To mo3u HayuH
ce ocuaypaBa uzuor02UHMHO nNy-
6epmemHo pazBumue. Caeg nybep-
mema ce u3BopwBa pekoHcMpyk-
muBHa xupypeua Ha Baazaruwemo
(4). OcmaBam Ha XOpMmOH-3amecmu-
meAHa mepanua C eCMpPO2eHU.
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KAuHuyeH cayyal 2

AHamue3za: Momude Ha Bb3pacm 14 2oguHu u 8 meceua om nvpBa, HOPMAAHO npomekAaa BpemeHHoCm
u pakgaHe 6 mepmuH Upe3 cnewHo CeKkyuo nopagu geueaepayusa Ha cbpgeuHume moHoBe. PogeHa ¢ meanao
2550 2 u ¢ gbaxkuHa 48 cm. C nepuHamaaHa acquKkcug, HaAOXUAa anapamHa BeHmuaauua 3a mpu vaca. C gas-
HU 3a malyuHO-(pemanHa UHeKUUA U HeKpomu3upaw, EHMEePOKOAUM, YCAOXKHEH € nepdopauun. OnepupaHa
Ha 5-gHeBHa Bb3pacm. Mo Bpeme Ha npecmosa B Kaunuka no Aemcka xupypaua Ha YMBAA ,CB8. leopau” e ¢
noBpbwaxe, HezagoBoaumeaeH mea2aoBeH npupacm u peaucmpupaHa HEKOAKOKpamHo xunepkaauemus. [peBe-
geHa 8 Aemcka KauHuka. M3kaoueHa e HagbbbpeuHa namonozua. AuaeHocmuuupara BpogeHa xugpoHedpo3a
8 gacHo. HeppekmomupaHa Ha 8-meceuHa Bb3pacm. HYecmu omumu 6 no-marka gemcka Bv3pacm. HopmaaHo
HepBHo-ncuxuuecko pazBumue. Hopmanen unmeaekm. OmauvHa ydeHuuka. Owe om gemckama epaguHa e
cpeg HalU-Huckume. PogumeAaume cbwo ca Hucku - mapzemeH pbcm 151,5 cm. MisocmaBanemo 6 pacmexa
cmaBa no-uzpazeHo caeg 7-2oguwHa Bb3pacm. PacmexxHama ckopocm 3a nocaegHama 2oguHa e 1 cm, 3a npe-
gxogHama 3 cm.

Huckuam pbvecm cmaBa noBog 3a koHCcyaAmauua ¢ gemcku eHgokpuHoAoe. HacoueHa 3a xochumaauzayus
866 Bpb3ka c AuncBawomo nybepmemuo pazBumue B8 cbuemaHue ¢ HUCHK pbcm.

ObekmuBHo cbcmoaHue: AUCMOPUUHU Cmu2Mu - Kbca wug, HabeaasaH pterigium coli, cubitus valgus,
WUPOK 2pbgeH Kow, No-pazgasedeHu mamuau. MuoxxecmBo HeBycu no maromo. HopmaneH 6eaogpobeH u cop-
geveH cmamyc. AH - 120/60 mm Hg. INMybepmem - meaapxe 2-pa cmeneH, nybapxe 3-ma cmeneH, 6e3 akcurapxe
U MmeHapxe. AHmponomempu4HU hokazameau: Pbcm 137,8 cm - nog 5 nepceHmua, Kbgemo e u mapaemuuam U
pbcm; Teaao 40,8 ke; BMI - 21,3 kg/m? - mexkgy 50 u 85 nepceHmuA.

U3cregBanua: ToaHa kpbBHa KapmuHa, a30MHU Ppakyuu, mpaHcamuHasu, loHozpama - B pedpepeHmHu
cmouHocmu. XopmoHaAHu uzcaegBanua: TCX - 1,84 mU/L; ¢B. T4 - 11,7 pmol/l; anti-TPO - 0,3 IU/ml - HopmaaHa
mupeougHa pyHkuua. OCX - 185 mIU/ml; AX - 42 IU/L; ecmpaguoa <37 pmol/l - xunepezoHagomponeH xunozo-
Hagu3bm. HopmaaeH npoaakmutr - 318 mU/L.

Kocmruama 6v3pacm omzoBapsa Ha 13 2oguHu u 6 meceua KareHgapHa Bb3pacm.

HeeamuBeH ckpuHuH2 3a ueAauakus.

Exozpaghua Ha Marbk Ma3 - XunonaacmudHa mamka; He ce Bu3yaauzupam 20Hagu.

Kapuomun - 45X (21 memacpu3zu) /46XY (17 memadcpusu).

MPT Ha maabk ma3z - xunonaacmudHa mamka ¢ pazmepu 4,39/2,11 cm. He ce Bu3yaauzupam 2oxagu 6
markua ma3 (Que. 3).

MPT Ha maAabk ma3s.
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LiBeraHoBa, LiBeTenuHa A. n cbTpyaHuLN

O6cbxgaHe:

Cungpombm Ha Turner (TopHBP) € C Yecmoma
1:2000 go 1:2500, Ho umatlku npegBug, ye 99% om
caydaume 3aBvpwBam cbe cnormareH abopm moBa
npaBu yecmomama my MHO20 no-2oAama (6). AuazHo-
3ama ce nocmaBa npu HaAuvue Ha U3UAAO YKEHCKU he-
HOmMUN € Kapuomun, Cbgbp>kaw, egHa X Xxpomo3oma u
NbAHA UAU YacmuuHa aunca Ha Bmopama X xpomo3o-
ma B cbuemaHue Ha eguH uAu noBeyve xapakmepHu 3a
3aboaaBaHemo KAUHUYHU Geae3u (8)

AuazHo3ama ce u3katouBa npu Haaudue Ha gene-
uua gucmaaHo om Xg24 6 egHnama X Xxpomo3oma, Kak-
MO u Npu >KeHu Hag 50 2oguwHa Bb3pacm ¢ No-MaAko
om 5% 45X mo3auuyu3zom (8).

Bapuanmu Ha cuHgpom Ha TopH®p:

Koumo ca cbc SRY nozumuBen kapuomun om Aum-
douumu u gubpobracmu, HO ¢ ¢pubpo3zHo-uBu-
yecmu 20Hagu, Kapuomunbm Ha koumo e SRY Heza-
muBen (9).

®enomunsvm e 68 macHa kopeaauua ¢ Buga u
cmeneHmMa Ha gudpepeHyuayuama Ha 2oHagume. Te
mo2am ga 6bgam gBycmpanHu pubpo3Ho-uBuyecmu,
guceeHemuyeH mecmuc u ¢pubpo3Ho-uBuyecma 20-
Haga, gBa guceeHemuyHU mecmuca uau gBa Hopmaa-
HU mecmuca ¢ HamaAeH bpol 2epmuHamuBHU KAemKu
U CemeHHU KaHaayema. B noumu Bcuuku cayuau uma
3ana3zeHu MioaepoBu cmpykmypu (Mamka, MamouHu
mpb6OuU u 20pHa yacm Ha Brazaauwe).

Kapuomun Mpouenm OnucaHue
45X 40-50 MoHo3zomun X
45,X/46,XX 15-25
45,X/47 XXX; 45,X/46,XX/47 XXX 3 Mo3zauuuszbm c ,Triple X
45,X/46,XY 10-12 CmeceHa 20HagHa gucaeHe3ua
46,XX, del(p22,3); 46,X,r(X)/46,XX geneuun Xp22,3

Ring X xp.

46,X i(Xq); 46,X,idic(Xp) (10%) M3oxpomozoma Xq; M3oguueHmpuyra Xp
X-aBmo3omHa HebaraHcupaHa Pagko Pa3zauuHo
mpaHcAoKauun
46,XX,del(q24) He e cungpom Ha Turner;

INpexxgeBpemeHHa meHonaysa

46,X,idic(X)(g24)

He e cuHgpom Ha Turner;
uzoguueHmpuyHa Xq2

45 X/46 XY cmeceHa 20HagHa guczeHe3ua e MHO-
20 pagko 3aboaaBaHe ¢ wecmoma 1,5-1,7/10 000 (9).
KAuHU4YHO uma wupok cnekmbp Ha u3aba - om e-
HOMUNHO >KeHu ¢ uAu 6e3 mbpHbpoBu Yepmu, npe3
nauueHmMu € MexXguHHo noaoBu 2eHumaauu go ma-
kuBa ¢ MbXKKU (peHomun € pa3AudHa cmeneH Ha Ha-
pyweHa Bupuauzauus (xunocnagua, KpUNMOPXU3bm).
(MeHomunbm He ce onpegeAra om NPOUEHMHOMO
cbomHoweHue Ha gBeme KAeMBUHU AUHUU, KaKmo
nbpBoHavyarHO ce e npegnoaazano (9). Hama u macHa
KopeAauua Mexgy kapuomuna Ha 2oHagume u cme-
neHma Ha maxHama gudepeHyuauua (9). TouHuam
MoAeKyAapeH mexaHu3zbm, Bogew, go pazauuHama no
cmeneH gudepeHyuayua Ha 20Hagume npu mes3u na-
uueHmu ocmaBa HeHanbAHO u3acHeH, HO Ge3cnopHa
e poaama Ha SRY 2eHa Bbpxy Y xpomozomama, HaAu-
yuemo Ha koimo e NYckoB mexaHU3bM 3a Kackagaom
2eHu, Bogewu go mecmukyAaapHa gudepeHuuauua.
Mma onucaHu cayvau Ha 45 X/46 XY nauueHmu,

Momuuemama cbC cmeceHa 2oHagHa guczeHe-
3ua ca ¢ gBycmpanHu pubpozHo-uBuyecmu 20Hagu
u TopHbpoBu yepmu. Yecmomama Ha HaAaudue Ha Y
XPOMO30MeH mamepuaA Npu MoMuyema ¢ KAUHUKA Ha
TopHbp cuHgpom e mexgy 4,8 % u 9,4 % npu pas-
AuyHume npoyuBaHua 8 3aBucumocm om moBa gaau
e npaBeHo camo Kapuomunu3upaHe UAU akmuBHO
e mbpceH SRY 2eHa upe3 MOAEKYAAPHO 2eHemuueH
aHaauz (10). Haauduemo Ha Y xpomo3oma u gucee-
HemMuUYHU UHMpPaabgomMuHaAHU 20Hagu 3HAYUMEAHO
noBuwaba pucka om maAu2HeHU Mymopu - 20HagooO-
AaCmMom U guczepmuHom. [Npu cmeceHama 2oHagHa
guceeHe3ua mo3u puck e okoAo 33 % u HapacmBa ¢
Bb3pacmma c nuk okoao nybepmema, nopagu Koemo
ce npenopbuBa paHHa 2oHagekmomus (6,10,11)
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3akAloueHue

AmeHopeama e Oeae2 Ha HapyweHue B8 ocma
Xunomaaamyc-xunogu3za-adyHuk. B nbpBume 1-2 20-
gUHU CAEg MEHapXe OAU20/ameHopeama He e HeoOu-
yadHa u e 8 pesyamam Ha He3zparocm. Aokamo Bmo-
pudyHama ameHopea 8 gemcka Bb3pacm yecmo nbmu
e 6 pezyamam Ha omHocumeAHo HeBUuHHU cbCcmos-
HUA Kamo NOGHOPMEHO ME2A0, 20AeMU (Pu3uYecKU
HamoBapBaHua uau He3parocm, mo 3ag nbpBuuHama
ameHopea 0bukHoBeHo cmoam cepuo3Hu 3aboaaBa-
Hua. Auncama Ha meHapxe no3BoanBa uzuyakBameaHo
noBegerue go 15 2oguwHa Bb3pacm, HO camo npu
HopmaAHo nybepmemuo pazBumue u nog akmuBHo
HabAlogeHue om cneuyuasucm. Hapywenuama 6 ny-
6epmemHromo pa3zBumue, 8 yacmHocm nvpBuuHa-
ma ameHopes, decmo ca cBbp3aHu ¢ uzocmaBaHe
6 pacmexa. Had-uecmama npuuuHa 3a moBa e m.
Hap. KOHCMuUMyuuoHaAHO u3ocmaBaHe 6 pacmexka
u nybepmemnomo pazBumue (KWPIIP), camuaHo
CbCmoAHUe npu kKoemo nybepmembm cmapmupa
NO-KbCHO U cbomBemHo nybepmemHuam pacmexeH
CKOK € NO-KbCEeH, HO OKOHUYameAHUAm pbcm e 6 pam-
Kume Ha mapzemHtus. TpabBa ga ce uma npegBug, e
moBa e guazHo3a Ha uskatouBanemo. [Mpu Bmopun
npegcmabBeH caydad Ha cemedcmBomo MHoz2okpam-
HO e ka3zBaHo, yue gememo UM e HUCKO, 3aWomo U pPo-
gumeaume ca Hucku. AuazHocmuuupademo 6 mazu

HanpegHara Bb3pacm - Kakmo KaAeHgapHa, maka u
KocmHa He no3BoaaBa cmapmupaHe Ha AeveHue ¢ PX
U OKOHYamMeAHUAM PbCm We ocmaHe KpalHO HUCHK.

Bcuuku nauueHmku ¢ Y-XpomMO30MeH mamepuan
nogaexkam Ha 2oHagekmomua 8 pazaudHa Bb3pacm
6 3aBucumocm om mymopHuUA puCK U poAama Ha 20-
Hagume Kamo eHgoKpuHeH opeaH no Bpeme Ha ny-
6epmema. Haid-kbcHume cpokoBe 3a moBa ca caeg
npukAtouBare Ha nybepmemHomo pazBumue. Y xpo-
Mo3omama e Hocumea Ha gBa 2eHa - TSPY (mecmuc
cneuuduveH npomeut) u OCT 3\4, koumo ca macHo
cBbp3aHu ¢ mymopozeHe3ama u pazBumuemo Ha 20-
Hagob6Aacmom u He20Bua no-3a0kavecmBer BapuaHm
- guczepmuHom. To3u puck 3HayumeaHo HapacmBa
NpU guceeHemu4HU U UHMpPaabgoMUHAAHO Pa3NOAO-
KEHU 2oHagu. lNauueHmume CbC cmeceHa 20HagHa
guceeHe3ua cnagam kbm BucokopuckoBama epyna 3a
pazBumue Ha 2oHagHU mymopu. B me3u cayuau Kom
2oHagekmomusa ce npucmbnBa owe npu nocmabaxe
Ha guazHo3ama. Takb6 e u ymBbpgeHuam arzopumbvm
Npu mMomuyema C KAUHUKa Ha TopHbP CUHGPOM U Ha-
AuYUEe Ha Y XpOMO30Ma 0m CmaHgapmHoOmo uumoze-
HemuuHo u3caegBane. Bcako momuye ¢ TopHbP CUHG-
pPOM U AUNCa Ha Y XpomMO30Ma om CmaHgapmHomo
uumozeHemuuHo uzcaegBaHe, HO C gopu gucKpemHu
npoaBu Ha MaCKYAUHU3aUUA NOGAEXKU HA MOAEKYAAD-
Ho-2eHemuyeH aHaau3 ¢ FISH uau no-uyBcmBumennu-
am PCR 6 noHe gBe pazaudHu mbKaHu.

otext.org

v CB6060gHO gocmbneH calim, npegaazauy, uguepnameAHa
uHpopmayua 6b6 Bcuuku obAacmu Ha KAUHUYHaAmMa
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Clinical case

Rare Causes of Primary Amenorrhea
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 Summa

Primary amenorrhea is defined as absence of
menarche by the age of 15 years in the presence of
pubertal development. In the absence, however, of pu-
bertal signs, the condition can be diagnosed as early
as 13 years of age. Behind primary amenorrhea there
are often serious diseases the most common being go-
nadal dysgenesis in particular Turner syndrome. About
10% of girls with Turner syndrome have a karyotype
with Y chromosome which changes their therapeutic
behavior. The presence of Y-chromosomal material in
standard cytogenetic analysis, combined with intra-ab-
dominal gonads, whether functional or not, increases
the risk of gonadal tumors. This risk varies in the differ-
ent diseases, but gonadectomy is recommended in all
of them, at different ages, depending on the endocrine
role of gonads during puberty.

A common cause of amenorrhea is Constitutional
Delay of Growth and Puberty (CDGP). We should also
bear in mind that this is a diagnosis of exclusion. Watchful
waiting is often at the expense of quality of life later on.

The two cases we discuss are rare causes of prima-
ry amenorrhea. Both are diagnosed late. While in the
first case this is not associated with such a high risk, in
the second the delayed diagnosis requires initiation of
sex hormone therapy and does not allow for growth
hormone therapy which is necessary for taller stature.
As a result, the final stature will be extremely short.

Key words:

primary amenorrhea, Turner syndrome, androgen in-
sensitivity syndrome, constitutional delay of growth
and puberty

Introduction

The menstrual cycle is a sign of sexual maturity in
girls. The first menstrual cycle (menarche) occurs when
stage four on the Tanner scale of physical development
is reached) which is 2-3 years after the initial growth
of the mammary gland. The average age for menarche
in the Caucasian race is 12.6 years. For a normal men-
strual cycle the presence of an intact hypothalamic-pi-
tuitary-ovarian axis as well as well-developed Mullerian
structures, uterus, uterine tubes and vagina is essential.
Any disorder in any of the listed structures, whether
primary or secondary, will result in menstrual disorder.
Amenorrhea is defined as the absence of menstrual
bleeding and it is both primary and secondary. Prima-
ry amenorrhea is associated with the absence of men-
arche by 15 years of age with the presence of normal
growth and well-developed secondary sexual charac-
teristics (1,2). In cases of absence of any pubertal signs,
however, primary amenorrhea can be diagnosed as
early as 13 years of age (1,2).

Classification:
I. Hypergonadotropic hypogonadism - 50%
of cases of primary amenorrhea.

1. Turner syndrome

2. Pure gonadal dysgenesis at 46XX karyotype

3. Chemotherapy, radiotherapy

4. Autoimmune oophoritis as a component of au-
toimmune polyendocrine syndrome - APS type 1 and 2

5. LH / hCG resistance as a result of a receptor
defect

6. 17-hydroxylazene / 17,20 lysine deficiency

1I. Amenorrhea with androgen excess - PCOS,
BHX - 11 and 21 hydroxylase deficiency - 5%
1ll. Hypogonadotropic hypogonadism - 20 %
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IV. Anatomic defects - Rokitansky syndrome- 1. Androgen insensitivity syndrome

15%, imperforate hymen, transverse vaginal septum, 2. Pure gonadal dysgenesis
etc. - 5% 3. LH / hCG-resistance as a result of a receptor

V. 46 XY DSD (disorders of sex development) defect
- 5% 4. 17-hydroxylase / 17,20 lysine deficiency

DD algorithm of primary amenorrhea

History and objective status
History, past disease, menarche of the

mother, family history of sterility, incest.

FSH, LH, Prolactin, TSH, DHEA-S, Objective status — growth curve, propor-

Ultrasound of pelvis, bone age tions (lower/ upper ratio and Arm span),
BMI, episodes of malnutrition, dysmorphic

features, thyroid gland, Tanner puberty
l scale, complete neurological status,
hypo/ anosmia test.

Presence of uterus

|
l e

Yles Karyotype; Testosterone

Low pre-puberty Normal pre-puberty FSH > 20IU/L; LH>40 IU/L l l
FSH and LH, LH:FSH <1* FSH and LH, LH:FSH >1 i / 46,XX 46,XY

Functional Anomallies of external Karyotype MRKH* AlIS*; Leydig

hypothalamic genitalia - cell h ‘poplasia

amenorrhea imperforate hymen, ’
Hypogonadotrop- transverse vaginal )
ic hypogonadism septum Turner sy; 46xy DSD

(CDGP)*

Legend: LH: FSH <1 or > 1 basally or within the LHRH test; CDGP - constitutional delay of growth and puberty; MRKH -
Mayer-Rokitansky-Kuster-Hauser syndrome; AlS-syndrome of complete androgen insensitivity

Clinical case 1:

Anamnesis: A girl aged 16 years and 4 months, born from a first normal pregnancy and delivery, with weight
4000 grams and height 52 cm. Uneventful postpartum period. Operated for inguinal hernia at the age of 11
months. No documentation describing the contents of the hernial sac. On the occasion of amenorrhea, she con-
sulted with a gynecologist at the age of 15. Watchful waiting was adopted. Another consultation at 16 years of age.
Echography findings of hypoplastic uterus and normal ovaries. Prescribed oral contraceptive for one month. There

was no bleeding.

Family history:

* Mother’s sister with primary amenorrhea

* Maternal grandmother’s sister with sterility

* Mother with late menarche at 15 years of age with very sparse hair (hypotrichosis)

Objective status: Normosthenic habitus. Microretrognathia. No thyromegaly. Lungs - clear vesicular breath-
ing. Cardiovascular system - rhythmic heart, rate 98 b/min, arterial pressure 150/70 - 120/60 mmHg. Abdomen
- soft, no hepatosplenomegaly. There is no hair on the body. No acne. Puberty - thelarche stage 5, velus-like
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pubarche, absence of axillary hair, absence of menarche; hypoplastic labia. Anthropometric indices: height 168
cm - between 75 and 90 percentile, with target between 50 and 75; Weight 64 kg, BMI - 22,6 kg/ m? - between
50 and 75 percentile.

Laboratory data: blood count, urine and biochemistry - normal findings. Hormonal tests: Adrenocorticotropic
Hormone: 11,9 pg/ ml; Cortisol 8 hours - serum: 391,22 nmol/ | - normal adrenal function. Elevated androgens:
DHEA-S - 844,8 ug/dL (n - 50-286 pg/dL); Testosterone - 6,07 ng/ml (up to 0,5 ng/ml normal value in girls) - normal
value for boys at puberty stage 4-5. Estradiol: 82,0 pmol/I - value consistent with early puberty in a girl/ normal puber-
ty value for a boy. Elevated Luteinizing Hormone (LH) - 19,51 IU/L and normal follicle-stimulating hormone (FSH) -
4,86 mlU/mL. Negative tumor markers: Beta-hCG - 1,85 IU/L, Alpha-Fetoprotein - 1,16 ng/ml, CA 125 - 11,5 U/mL.

Bone age - corresponds to the calendar age.

Consultation with a pediatric gynecologist: External genitalia - female phenotype; visualization of vaginal
introitus; Vagina 6 cm; No ultrasound visualization of uterus and ovaries.

MRI of pelvis: Urinary bladder - well filled, with smooth and sharp contours, without intracavitary lesions.
Normally presented ureters in the distal segment. Between the bladder and the rectum in the sagittal plane immedi-
ately in the retrovesical region and in caudal direction, there is a structure with a characteristic of a vagina that ends
blindly in the absence of Miillerian structures. Within the pelvis, to the right, laterally from the bladder and caudally
from the external iliac artery and vein, there is a solid mass exhibiting a complex structure and inhomogeneous char-
acteristic with elongated solid and round liquid-equivalent zone. No visualization of left adnexa and fallopian tubes.

Cytogenetic study: 46, XY karyotype.
DNA analysis: hemizygote in mutation of

p.Asn706Ser (c.2117A> G) in the andro- j

gen receptor gene. The mother is a hetero-

Zygous carrier. Sterilit
Referred for gonadectomy. Laparos- y

copy - absence of uterus and tubes. Right

gonad with the appearance of a testicle B o
(Fig. 2). Left gonad - almost completely I' -

located in the inguinal canal. Bilateral go-
nadectomy was performed. Histological Primary
result: Left and right gonadal-testicular tis- amenorrhea

sue with sertoli-cell hyperplasia, with no /

mature spermatogenesis.

Treatment: Hormone replacement
therapy with estrogens only.

Discussion

Androgen insensitivity syndrome (AlS) is an X-linked disorder and is the most common cause of disorders of
sex development (DSD) in 46,XY individuals (3). It was first described by Morris in 1953 as testicular feminization
syndrome.

Incidence: 1/20 400 to 1/ 99 100 (4,5). The mutation is in the androgen receptor gene on Xq11-12. There are
600 mutations described, 30% of which are de novo (4, 6). The disease has a wide spectrum of manifestation from
complete insensitivity (CAIS) with completely female phenotype, partial (PAIS) with different degree of incomplete
virilization of the external genitalia, to mild (MAIS) with normal male genitalia, gynecomastia and sterility. The con-
dition is diagnosed most often during puberty in girls with primary amenorrhea. Diagnosis is less often at a younger
age, in cases of inguinal hernia surgery, where a testicle is found in the hernial sac. Prenatal diagnosis is also possi-
ble, if karyotype testing is done for another problem and shows a 46, XY fetus with female external genitalia.

Patients with complete androgen insensitivity are tall girls with sparse body hair. Puberty starts on time with
thelarche. There is no pubarche. The gonads are normal in size and testes are located in the abdominal cavity or
inguinally. There is no uterus or, in rare cases, a rudimentary uterus is found (normal AMH from Sertoli cells). The
vagina is shortened and ends blindly and the size varies from 2,5 to 8 cm. There is no prostate and other Wolffian
structures, or there are rudimentary ones. The patients are raised as girls and are perceived as such, i.e. there is no
risk of gender dysphoria (distress from the discrepancy between social gender and gender identity), unlike PAIS,
where, regardless of the chosen gender, such dysphoria occurs in about 15% of the cases.

The hormonal profile during puberty and during the first 6 months after birth - the so-called ,mini-puberty”
- shows testosterone levels normal for the male sex or elevated LH due to pituitary level resistance and normal
FSH due to normal levels of Inhibin B. In the pre-pubertal age, the basal levels of testosterone and LH are normal
and cannot be used for diagnosis. The hCG /human chorionic-gonadotropin/ test shows a wild response -
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AL MPI of pelvis ; ; i
a more than two-times increase in

testosterone. (4, 6). The AMH anal-
ysis (Anti-Miillerian Hormone) helps
the diagnosis especially at pre-puber-
tal age (5, 7).

All 46,XY DDS carry a risk for
development of gonadal tumors to
varying degrees. In CAIS, the risk is
low (0,8% - 2,2%) (4,5), which is as-
sociated with the regression of the
germ cells. However, it is not to be
neglected especially after the age of
30. In this regard, the recommended
approach is gonadectomy after pu-
berty. This would provide physiolog-
ical pubertal development. After pu-
berty, reconstructive vaginal surgery
Right gonad (laparoscopy). is performed (4). The patients remain

on hormone replacement therapy
with estrogens.

Clinical case 2

Anamnesis: A girl aged 14 years
and 8 months, born from first normal
pregnancy and delivery with emergen-
cy C-section due to heart rate deceler-
ation. Born with weight 2550 g and
height 48 cm. With perinatal asphyxia
requiring mechanical ventilation for
three hours. With signs of maternal-fe-
tal infection and necrotizing enteroco-
litis complicated by perforation. Oper-
ated on at 5 days of age. During her
stay at the Clinic of Pediatric Surgery

of University Hospital ,Sv. Georgy” she had episodes of vomiting, unsatisfactory weight gain and several episodes
of hyperkalemia. Transferred to the Pediatric Clinic. Adrenal pathology is excluded. Diagnosed with congenital
hydronephrosis at the right. Nephrectomy at the age of 8 months. Frequent otitis at younger age. Normal neuro-
psychological development. Normal intelligence. An excellent student. Ever since kindergarten she is among the
shortest children. The parents are also short in height - target height 151,5 cm. The growth delay becomes more
evident after 7 years of age. The growth rate for the last year is 1T ¢cm, for the previous 3 cm.

The short stature necessitates consultation with a pediatric endocrinologist. She is referred for hospital admis-
sion due to absent pubertal development combined with short stature.

Objective Status: Dysmorphic features - short neck, marked webbed neck (pentrygium coli), cubitus valgus, wide
chest, breast nipples set apart. Multiple nevi on the body. Normal pulmonary and cardiac status, AP 120/60 mmHg. Pu-
berty - thelarche stage 2, pubarche stage 3, absence of axillary hair and menarche. Anthropometric indices: height 137,8
cm - below 5 percentile, where her target height is; weight 40,8 kg; BMI 21,3 mg/m? - between 50 and 85 percentile.

Laboratory data: Blood Count, nitrogen fractions, transaminases, ionogram - in referent values.

Hormonal analyses: TSH - 1,84 mU/L; FT, - 11,7 pmol/L; anti-TPO - 0,3 IU/mL - normal thyroid function. FSH - 185
mlU/mL; LH - 42 IU/L; Estradiol <37 pmol/L - hypergonadotropic hypogonadism. Normal prolactin levels - 318 mU/L.

Bone age corresponds to calendar age of 13 years and 6 months. Negative screening for celiac disease.

Echography of pelvis - hypoplastic uterus; no visualization of gonads.

Karyotype - 45X (21 metaphyses) / 46 XY(17 metaphyses)

MRI of pelvis - hypoplastic uterus measuring 4,39/ 2,11 cm; There is no visualization of gonads in the pelvis.
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MPI of pelvis.
Variations of Turner:
Karyotype Percentage Description

45X 40-50 X monosomy
45,X/46,XX 15-25
45,X/47 XXX; 45,X/46,XX/47 XXX 3 Triple X mosaicism

45,X/46, XY 10-12 Mixed gonadal dysgenesis
46,XX, del(p22,3); 46,X,r(X)/46,XX deletion Xp22,3

Ring X xp.

46,X i(Xq); 46,X,idic(Xp) (10%)

Isochromosome Xg; Isodicentric Xp

X-autosome unbalanced Rarely

translocation

Differently

46,XX,del(q24) Not TS Turner;

Premature menopause

Not TS;
[sodicentric Xq2

46,X,idic(X)(q24)

Discussion

The incidence of Turner syndrome is 1:2000 to
1:2500, but considering that 99% of the cases end with
miscarriage this makes it much more frequent (6). The
diagnosis is made in the presence of a completelyemale
phenotype with a karyotype containing one X chromo-
some, and complete or partial absence of the second
X chromosome in combination with one or fmore dis-
ease-specific clinical features (8).

The diagnosis is excluded when there is a distal dele-
tion from Xg24 in one X chromosome, and in women over
50 years of age, with less than 5% 45, X mosaicism (8).

45 X/46 XY Mixed gonadal dysgenesis is a very

rare disease with an incidence of 1,5-1,7 / 10,000 (9).
Clinically it has a wide range of manifestation from
phenotypic females with or without Turner features,
through patients with ambiguous genitalia, to patients
with male phenotype with varying degrees of incom-
plete virilization (hypospadias, cryptorchidism).

The phenotype is not determined by the percent-
age ratio of the two cell lines as originally assumed (9).
There is also no close correlation between the gonads’
karyotype and the degree of their differentiation (9).
The precise molecular mechanism, leading to the differ-
ent degree of gonadal differentiation in these patients,
is not yet completely understood. However, there is a
certain role of the SRY gene on the Y chromosome,
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the presence of which is a starting mechanism for a cas-
cade of genes leading to testicular differentiation. There
are described cases of 45X/ 46XY patients with SRY pos-
itive karyotype of lymphocytes and fibroblasts, but with
streak gonads, the karyotype of which is SRY negative (9).

The phenotype is closely correlated with the type
and the degree of gonad differentiation. The gonads
can be: two streak gonads, a dysgenetic testis and a
streak gonad, two dysgenetic testes, or two normal tes-
tes with a reduced number of germ cells and seminal
ducts. In almost all cases, there are preserved Mullerian
structures (uterus, fallopian tubes and upper vagina).

Girls with mixed gonadal dysgenesis have bilateral
streak gonads and Turner’s features. The incidence of
Y-chromosomal material in girls with clinical presenta-
tion of Turner syndrome is between 4,8% and 9,4% in
the various studies depending on whether only karyo-
typing is done, or if the SRY gene is actively searched
for with molecular gene analysis (10). The presence of
Y chromosome and dygenetic intra-abdominal gonads
significantly increases the risk of malignant tumors -
gonadoblastoma and dysgerminoma. In mixed gonadal
dysgenesis this risk is about 33% and increases with the
age, with a peak around puberty, thus early gonadecto-
my is recommended. (6, 10, 11).

Conclusion

Amenorrhea is a sign of disorder of the hypotha-
lamic-pituitary-ovarian axis. In the first 1-2 years after the
menarche oligo/ amenorrhea is not unusual and is a re-
sult of immaturity. While secondary amenorrhea during
childhood is often the result of relatively harmless con-
ditions, such as underweight, high physical stress, or
immaturity, primary amenorrhea is usually associated
with serious illnesses. Absence of menarche allows for
watchful waiting up to 15 years of age, but only in the

case of normal pubertal development and under active
supervision by a specialist. Disorders in pubertal de-
velopment, particularly primary amenorrhea, are often
associated with growth retardation. The most common
reason for this is the so-called Constitutional Delay of
Growth and Puberty (CDGP) which is a familial condi-
tion where puberty starts later, and hence the pubertal
growth spurt is also late, but the final height is within
the target. It should be taken into account that this is
a diagnosis of exclusion. In the second case discussed,
the family is repeatedly told that their child has short
stature because the parents are also short. The diagno-
sis at this advanced age - both calendar and bone age
- does not allow starting growth hormone therapy and
the final height will remain extremely short.

All patients with Y-chromosomal material are sub-
ject to gonadectomy at different ages depending on
the tumor risk and the role of gonads as an endocrine
organ during puberty. The latest the surgery can be
done is after the completion of pubertal development.
The Y chromosome is a carrier of two genes - TSPY
(testis specific protein) and OCT 3/4, which are close-
ly related to the carcinogenesis and development of
gonadoblastoma and its more malignant variant - dys-
germinoma. This risk increases significantly in the case
of dysgenic and intra-abdominal gonads. Patients with
mixed gonadal dysgenesis belong to the high-risk group
of gonadal tumors. In these cases, gonadectomy must
be performed as soon as diagnosed. This is also the
validated algorithm for girls with clinical presentation
of Turner syndrome and presence of Y-chromosome
from the standard cytogenetic study. Any girl with
Turner syndrome and absence of Y chromosome from
the standard cytogenetic study, but with even discrete
manifestations of masculinization, must be subjected to
molecular-genetic analysis with FISH, or the more sensi-
tive PCR in at least two different tissues.
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Pe3siome

Yecmomama Ha HeBpoeHgokpuHHume mymopu (HET) HapacmBa ¢ 2oguweH ckok om 5,8%, npegumHo
nopagu nogobpeHume guazHocmuyHu memoguku. [pe3 2013 2. e ocbwecmBeHo cbbupare Ha nbpBuuHa enu-
gemuoAo2UYHa UHpopmauua 3a yecmoma Ha HeBpoeHgokpuHHume mymopu B bvazapus. MNMbpBoHavarHama
uHgpopmauun BratouBa aHaausz Ha 127 nauuedma ¢ HET om peauoru Codpun, BapHa u MaeBeH. Tymopume ca ¢
98% aokaauzauua 8 cacmpouHmecmuHaaHua mpakm. OcHoBHo ca 3acezHamu mbHKUumMe 4epBa, pekmymbm,
aneHguUKCbM U NO-MAAKO KOAOHBM, CMOMaxXbm U haHkpeacbm.

Mamepuaau: PempocnekmuBHo npoyuBatre 3a HeBpoeHgokpuHHUME MYMOPU Ha 2acCmMpouHMecmMuHaAHUA
mpakm 3a nepuoga 2011-2018 2. Pa3zeaegaHu ca nauyueHmu, onepupaHu 8 xupypaudHume KAuHUKU Ha YMBAA
LA-p Teopau Cmpaxcku” - INaeBeH, kakmo u makuBa, Koumo ca guazHoCmMuuupaHu, HO HeonepupaHu, nopagu
cuAaHo aBaHcupaaus mymopeH npougec.

Pe3zyamamu u o6cwixgare: [pegcmaBeHu ca mopgoro2udHume BapuaHmu Ha mymopume, op2aHHama Ao-
KaAu3auua U CbOMHOWEHUEemMO Ha Hawume pe3yamamu, OmHeceHU KbM me3u 3a cmpaHama. INpaBu Bnevamae-
Hue noaBama Ha cmeceHu mymopu (MANEC), cbcmoawu ce om HeBpoeHgoKpUHEH MYMOpP U ageHOKapPUUHOM.
Kamo uaro wecmomama Ha HeBpoeHgokpuHHume mymopu HapacmBa, a vecmomama Ha HET, guazHocmuuu-
paHu Ha mepumopuama Ha YMBAA ,A-p Teopau CmpaHcku” - NaeBeH, e no-Bucoka om mazu 3a cmpaHama.

3akarodeHue: Bonpeku 3HadumeaHume nocmuskeHusa 6 ceBpemeHHama meguuuHa guaeHozama HET ce no-
cmabBa cbc 3aKkbCcHEHUE cpegHo om 3 go 7 2. caeg noaBama Ha nbpBume cumnmomu. B momenma Ha nocmabBaqe
Ha guaeHo3ama 50% om caydaume ca ¢ memacmazu. MopgoaozuuHama Bepudukauus creg uzBopweHama
nbpBuyHa onepamuBHa uHmepBeHuua npegnoraza KOMNAEKCHO MyAMugucuunAuHapHo noBegeHue, Kakmo u
goxxuBomHo npocaegaBare Ha nayueHmume ¢ gokasaH HET.

KaroyoBu gymu: neBpoengokpurHu mymopu, 2acmpoeHmeponaHkpeacHu mymopu, pempocnekmuBHo
npoyuBaHe
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BbBegeHue

Yecmomama Ha HeBpoeHgokpuHHUME Mymopu
(HET) HapacmBa ¢ 2oguwen ckok om 5,8% (1), npe-
gUMHO nopagu nogobpeHume guazHOCMUYHU Me-
moguku. Te ca xemepoezeHHa 2pyna Mymopu, KOumo
mozam ga ce pa3zBuam 6b8 Bceku eguH opeaH om
yoBewkomo maro, HO npeobragaBam B naHkpeaca
u 2acmpouHmecmuHaAHua mpakm (1). facmpoeHme-
ponaHKpeacHume mymopu ce cpewam Had-yecmo
6 mbHku uvepBa (30,8%), pekmym (26,3%), gebero
uepBo (17,6%), nankpeac (12,1%) u aneHgukc (5,7%)
(1). Npe3 2013 2. e ocbwecmBeHo cbbupaHe Ha Nbp-
BuuHa enugemuoAo2u4Ha UHPOpMauUA 3a Yyecmoma
Ha HeBpoeHgokpuHHuMe mymopu B bbazapua. [Mop-
BoHauarHama uHopmauua BkatouBa aHaausz Ha 127
nauueHma ¢ HET om pezuonu Codpus, BapHa u lNae-
BeH. Tymopume ca ¢ 98% aokaauzauyusa 8 2acmpou-
mecmuHaaHua mpakm (1). OcHoBHo ca 3acezHamu
mbHKumMe yepBa, pekmymbm, aneHguKCbM U NO-MaA-
KO KOAOH®BM, cmomaxbm u haHkpeacbm. [Mpu mo3u
Bug mymopu AauncBam cneyucpuuHu cumnmonmu (2-4).
AuazHo3zama ce nocmaBsa cbc 3akbCHeHue, nopagu
Henpegckazyemomo 6uoao2uvHo noBegeHue Ha HET.
B momeHma Ha guazHocmuuupaHe 50% om cayyaume
ca ¢ mMemacmasu. B 27% memacmaszume ca gaaeyHu,
a 6 23% - pe2uoHaAHu, nopagu koemo cbwecmByBam
o2paHuyeH bpol Bb3moxkHocmu 3a npomuBomymop-
Ha mepanus (3-5).

3a guazHocmuuupaHe Ha HET ¢ pa3auuHa nbp-
BuuHa Aokaauzauua ce uznoa3zBam Hakoako yHuBep-
CaAHU NAA3MeHU MyUMOpHU mapkepa. V3oauparHomo
noBuweHue Ha KOUMO U ga e om max e Hegocma-
mbuHO 3a nocmaBaHe Ha guazHo3a 6e3 namoao2uu-
Ho BepuduuupaHe. TacmpoeHmeponaHkpeacHume
HeBpoeHgoKpuHHU Mymopu ca ¢ 6aBeH GuorozuveH
Npo2pec, HO C U3Pa3eH MaAuZHEH NOMEHUUAA, 20AAMa
yacm om max ca PYHKUUOHaAHO HeakmuBHu. VimyHo-
xucmoxumuyHo HET ce xapakmupu3zupam c ekcnpe-
cua Ha Mpu OCcHOBHU mapkepa: HeBpoH-cneyugpuyHa
eHoAa3a - UUMO30AEH MapKep, CUHaNMOU3UH -
mpaHcmembpaHeH 2AUKONpOMmMueH, Aokaau3jupaH 6
npecuHanmuyHume Be3ukyau Ha HeBpoHume u xpo-
MmoepaHuHuU - pazmBopumu KUCEAU 2AUKONPOMEUHU,
AokaauzupaHu 6 mampukca Ha HeBpocekpemopHume
2paHyau. XpomoepaHuH A e yHuBepcareH mapkep 3a
HeBpoeHgoOKpUHHamMa MbkaH U e NpeKycop Ha nhax-
KpeamocmamuH. XucmoAo2udHama ougHka uguazHo-
cmuka uzuckBam 3agbAXKUMEAHO UMYHOXUCMOXUMUY-
HO u3caegBane, BkaouBawo ocHoBHUMEe Mmapkepu:
XpOMO2paHuH A u cuHanmodu3zuH. Kamo cmaHgapm
ce npenopbuBa umyHoxucmoxumuyHo u3caegBaHe 3a
Ki-67 - agpeH kKaembuyeH mapkep 3a onpegeAaHe Ha
npoaudpepamuBer mymopeH nomeHuyuaa.

Lieama Ha Hacmoawomo pempocnekmuBHO npo-yu-
BaHe e ga ce aHaau3zupam yecmomama u AoKaAu3auus-

ma Ha 2acmpoeHmeponaHkpeacHume HeBpoeHgo-
KPUHHU MyMopu, guazHoCMuuupaHu u onepupaHu 6
YMBAA - NaeBen 3a nepuoga 2011 - 2018 .

Mamepuaau u memogu

[NpoyuBaHemo e pempocnekmuBHo, obxBawa-
wo 7-2oguweH nepuog. Pa3zzaegaHu ca nauyuenmu,
onepupaHu B8 xupypauuHume KAUHUKU Ha YMBAA
LA-p Teopau Cmpancku” - TaeBen. B npoyuBanemo
ca BkAtoueHU nauyueHmu, onepupaHu no noBog Ha
MyYMOpeH Npouec, AokaauzupaH B KOAOH, pekmym u
naHkKpeac, Kakmo u hauueHmu, npu Koumo e u3B8up-
weHa aneHgekmomusa 6 xupypeuuHume 36eHa Ha YM-
BAA ,A-p Teopau Cmpatncku” - INaeBeH 3a omuemHua
nepuog. INpu Bcuyku nauueHmu e u3BvpweHo umMyHo-
XUCMOXUMUYHO u3cAegBaHe Ha mymopeH mamepuaa
om napadguHoBo 6aokue 8 KauHukama no Namoaozo-
aHamomua u xucmoaoz2ua kbM YMBAA, MaeBeH.

B npoyuBanemo ca u3znoa3BaHu caegHume me-
mogu: 1) KAUHUYHU; 2) KAUHUKO-NaMOAO2UYHU; 3) umy-
HOXUCMOXUMUYHU.

1. KAuHuYHU - uHgpopmayun 3a noa u Bv3pacm Ha
nauueHmMa KbM gamama Ha onepauus.

2. KauHuko-namoAoeuyHu - xucmoaoeuueH Bug
Ha mymopa, TNM- kaacudpukauus.

3. VMImyHOXUCMOXUMUYHU - 3@ NAMOMOPCOAO-
2UYHA OUEHKA Ha 2acmpoeHmeponaHKpeacHUMe He-
BpoeHgoKpuHHU Mymopu ca u3znoa3zBaHu Kpumepuu-
me Ha CBemoBHama 3gpaBra opearuzauua (C30) u
EBponelckama acoyuauua Ha HeBpoeHgoKpuHHUMeE
mymopu (ENETS), BkatouBawu uMyHOXUCMOXUMUYHO
goka3BaHe Ha HeBpoeHgoKkpuHeH npou3xog (no3umu-
BeH xpomoepaHuH A u/uAu cuHanmogU3UH), cmagu-
paHe no Cegma pegakuua Ha pTNM - Kaacudukauus,
mumomuueH u/uau Ki-67 npoaudpepamuBeHr uHgekc.

Pesynmamu

B npoyuBaHemo ca ob6xBaHamu 41 nayueHma Ha
cpegHa Bb3pacm 62,54+15,97 2. ¢ guana3oH 24-86
2. Om max 12 (29,3%) ca moxe u 29 (70,7%) xeHu.
Bv3pacmoBama 2pyna ¢ Hal-2oaama vucaeHocm (n=4)
npu muxxeme e 50-59 2., caegBara om 2pynume 40-
49 2., 60-69 2. u 70-79 2. ¢ no 2-ma gywu B8 2pyna, a ¢
Hal-maaka (n=1) ca 2pynume 20-29 2. u 80-89 2. Bv6
Bb3pacmoBa 2pyna 30-39 2. Hama mbike. [pu keHume
C Hal-eoAama yucaeHocm (n=9) e Bb3pacmoBa epyna
70-79 2., caegBana om 2pynume 50-59 2. u 60-69 2. c no
7 gywu 6 2pyna, a ¢ Hal-maaka (n=1) - 2pynama 30-39 2.
Bb6 Bb3pacmoBa epyna 40-49 2. Hama xeHu (Que. 1).

CpegHomo Bpeme Ha npocaegaBatre e 22,41£2,45
meceua ¢ uHmepBaa om 42 gHu go 77 meceua, a cpeg-
Hama obwga npexxuBaemocm e 42,72+6,38 meceua
npu 95% goBepumereH uHmepBaa mexxkgy 30,22 u
55,22 meceua (Taba.1).

Vima uzBecmHa meHgeHuua 3a HapacmBaHe yec-
momama Ha HeBpoeHgoKUHHUME Mymopu nNpes3
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PagnpegeaeHue Ha yuacmuuuyume 8 npoyuBaremo no noa u Bv3pacmoBu epynu.

Mubke XeHu
80-89 80-89

= =
Z 70-79 70-79 X
o o
8 S
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= =
£ £
2 50-59 50-59 a

[\
> S
S 40-49 40-49 S
£ £
=) (%)
S S
& 30-39 30-39 &
0 0
[ [

20-29 20-29
10 8 6 10
Bpoul
Tabauya 1.

& Bpeme KymyaamuBra | CmaHgapmHa bpoi KymyramuBen | OcmaBauyu
Obwa (meceyu) | npexubaemocm | zpewka cbOumusa | 6poil cb6umus cAyyau
npexkuBaemocm
no KanaaH-Mauep. 0 1,000 0 0 41

6 0,803 0,062 8 8 32
12 0,752 0,068 2 10 29
18 0,752 0,068 0 10 25
24 0,716 0,074 1 11 20
30 0,591 0,090 3 14 8
36 0,591 0,090 0 14 6
42 0,370 0,138 2 16 3
48 0,370 0,138 0 16 2
54 0,370 0,138 0 16 1
60 0,370 0,138 0 16 1
66 0,370 0,138 0 16 1
72 0,370 0,138 0 16 1
78 0,370 0,138 0 16 0

uzcaegBarua nepuog (Que. 2). Cnpamo 2013 2. ce
HabalogaBa cbwecmBer cnag 8 cmbpmHocmma Ha
BrkatoueHume 6 uzBagkama nauueHmu ¢ HeBpoeHgo-
KpuHHU mymopu (Due. 3). HaauuHume gaHHu gaBam
ocHoBaHue ga ce mBbpgu, Ye No-ckopo umame cpab-
HUMEAHO CMauyuoHapHa guHamuka Ha cpegHama
CmMoOUHOCM Ha OHKOAO2UYHUA cmagul 3a hepuoga Ha
uzcaegBare. Huckama cpegHa cmouHocm 3a 2018 a.
MO>XKE ga Ce gbAXKU Ha (hakma, ye 2oguHama Bce owe
He e 3aBbpwiuaa.

Om aHaAu3a Ha gaHHume 3a Bb3pacmoBo paz-
npegeAeHue Ha hauueHmMume C 2acmpoeHmeponaH-
KpeacHu mymopu, npegcmaBer Ha Queypa 4 cmaba
ACHO, ue:

Bb3zpacmoBuam guanazoH Ha BkatoueHume 6
uzBagkama nauueHmu e mexgy 24 u 86 2.;

C Hat-20Aama vecmoma (okoao 10%) e Bb3-
pacmma 57 2oguHu, cregBaHa om Bb3pacmma 74 u
77 2. € no okoAo 7,5%, a ¢ Hal-maAka - Bb3pacmma
24, 30, 65, 66, 68, 71, 83 u 84 2. c no okoAO 2%.
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YecmomHo pa3znpegeAreHue Ha HeBpoeHgoKpUHHUME MYMOpU 3a nepuoga Ha u3caegBane.
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B npoueHmHO omHoweHue keHume ca 3Hayu-
meAHOo noBedye om mbxkeme - 71/29 uau npubauzu-
MeAHO 7:3.

C Hal-2onam omHocumeneH gaa (26,8%) ca na-uu-
eHmMume C Aokaau3auua Ha mymopa B gebeaomo
yepBo, caegBanu om me3u B aneHgukca (24,4%), a ¢
Hal-maAabk - B8 cmomaxa (7,3%).

B Tabauua 2 e npegcmaBeHo yecmomHomo pas-
npegeAeHue Ha nauueHmMume no xucmoaoz2udeH Bug
Ha mymopa. C Hal-20Aam omHocumeaeH gaa (31,7%)
ca hauueHmume ¢ xucmoaozuyeH Bug Ha mymopa

NEC, cregBaHu om me3u ¢ NET (24,4%), a ¢ HaU-ma-
AbK (no 9,8%) ca nauuenmume ¢ NETG1 u MANEC.
Mo omHoweHue Ha gudepeHuyuayuama - Hal-MHO20
(53,7%) ca nauueHmume ¢ mymopu cbe craba gudpe-
peHuuauua, caegBaHu om umawume Mymopu ¢ yme-
peHa gudpepeHyuauua (39%) u Hal-maako (7,3%) ca
nauueHmume om npoyuBaHemo ¢ mymopu ¢ Bucoka
gudepeHuuayua.

IMocoueHume kpumepuu, obaue, HeBuHazu ca
gocmambuHU 3a uzyepnameAaHomo u obekmuBHo
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Tabauya 2. “ecmomHo pa3npegereHue Ha nayueHmu-
me no Xucmoaoz2uveH Bug Ha mymopume.

Obcbikgane

Yecmoma Ha eacmpoeHmeponaHkpecHume
HeBpoeHgoKpuHHU Mymopu HapacmBa exxe20gHO
cnopeg nocaegHu EBponetcku npoyuBaHus (1, 6,
7). Bce owe mo3u mun mymopu caabo ce no3Ha-
Bam u KbcHO ce guazHocmuuupam. MNpozHo3ama
Ha 2acmpoeHmeponaHkpeacHume HET ce cBbp3-
Ba c onpegeAeHU KAUHUKO-NaMOAO2UYHU hokKa3a-
meAU, Kakmo U ¢ xucmoao2uuHua Bug Ha mymopa:
+ CmeneH Ha gubepeHuuauus,

+ 20AEMUHa Ha MYMopa,
+ memacmaszupatHe 6 peauoHarHu AumdpHu Bb3AU,

+ cmagul Ha boanecmma.
MocoueHume kpumepuu, obaye, HeBuHazu ca

XucmonozuueH 6ug bpou | OmHocumeareH| Sp
gaa (%)
NET 10 24,4 6,7
NETG1 9,8 4,6
NETG2 12,2 5,1
NETG3 12,2 5,1
NEC 13 31,7 7,3
MANEC 4 9,8 4,6
Obwo 41 100,0
10,0% \
Bb3zpacmoBo pa3npege- ,l”'.(
A€HUe Ha hauueHmume lli !l’
C cacmpoeHmeponaH- 'I
KpeacHu mymopu 8,0% f
. !|
i‘l
fl
6,0% !
JI
s'%x f 5
r"r I\;, 1'!
4,0% | lx‘! l',L lr"
'a"! 5\! ifl
. i)
! Y
2,0%

S ——

-—
—
———

e

20 28 30 41 53 56 57 58 63 64 65 66 67 68 71 72 74 77 79 83 84 86

Bb3pacm (20guHu)

oueHaBare Ha HET. ToBa onpegeaa Heobxogumocm-
ma om no-npeuyu3Ho u 3agbaboueHo npoyuBaHe
BbpXy UMYHOXUCMOXUMUYHUME NOKa3ameAu, Koumo
buxa mo2au ga ce uznoazBam Kamo nNpPo2HOCMUYHU
u npegukmuBHU mapkepu 3a onpegeasHe Ha BGUOAO-
2uyHomo noBegeHue Ha me3u mymopu. Tepcam ce
epekmuBHu npegukmuBHu mapkepu, nokazBawu
yyBcmBumeaHocm Kbm onpegeaeH mun npomuBopa-
koBo AeueHue, Kakmo u edpekmuBHU guazHOCMUYHU
mapkepu, nognomazawu pazepaHudaBaHemo Ha om-

geAHume xucmoaozuvuHu HET (6, 7).
Hawemo npoyuBaHe noka3zBa yBeauuyaBaHe Ha

yecmoma Ha 2acmpoeHmeponaHkpecHume HET 3a
bovacapua. begewama HU uea e ga Nnpoyyum Kou om
UMYHOXUCMOXUMUYHUME NoKazameAu mo2am ga ce
uznoazBam kamo npoeHoCMUuuYHU U nNpegukmuBHu
MapKepu 3a onpegeaaHe npozHozama u noBegeHue-

mo npu mo3u Bug mymopu.

gocmambyHu 3a u3depnameAHomo u obekmuBHo

oueHaBane Ha HET. ToBa onpegeaa Heobxogumocm-

ma om no-npeyu3Ho u 3agbaboueHo npoyuBaHe

Bbpxy UMYHOXUCMOXUMUYHUME NOKa3ameAu, Koumo
buxa mozau ga ce uznoazBam Kamo nNpo2HOCMUYHU
u npegukmuBHU mapkepu 3a onpegeAaHe Ha Guoao-
2uyHomo noBegeHue Ha me3u mymopu. Tepcam ce
etpekmuBHu npegukmuBHu mapkepu, nokazBawu
yyBcmBumeaHocm Kbm onpegeaeH mun npomuBopa-
kKoBo AeuveHue, Kakmo u edpekmuBHU guazHOCMUYHU
MapKepu, nognomazawu pazepaHudaBatemo Ha om-

geAaHume xucmoaozuvHu HET (6, 7).
Hawemo npoyuBane nokazBa yBeauuaBare Ha vec-

moma Ha 2acmpoeHmeponaHkpecHume HET 3a bvazapus.
Bbgewama Hu uea e ga npoyyum Kou om UMyHOXUCMO-
XUMUYHUME NokazameAu mozam ga ce u3znoazBam kamo
Npo2HOCMUYHU U hpegukmuBHU MapKkepu 3a onpegeaHe
npoeHo3ama u noBegeHuemo npu mo3u Bug mymopu.
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Abstract

The incidence of neuroendocrine tumors (NETs) is increasing annually by 5,8%, mainly due to improved diag-
nostic methods. In 2013 primary epidemiological information was collected on the frequency of neuroendocrine
tumors in Bulgaria. The initial information included 127 patients with NETs from the regions of Sofia, Varna and
Pleven. Tumors were 98% localized in the gastrointestinal tract. Primarily the small intestine, rectum, appendix
were mainly affected while the colon, stomach and pancreas were less affected.

Materials: This is a retrospective study of neuroendocrine tumors of the gastrointestinal tract for the period
2011-2018. Patients operated on in the surgical clinics of the University Hospital ,Dr. Georgi Stranski”, Pleven,
as well as those who had been diagnosed, but not operated on due to the highly advanced tumor process, were
examined.

Results and discussion: Morphological variants of tumors, organ localization and the ratio of our results to
those for the country as a whole are presented. The appearance of a mixed tumor (MANEC), consisting of a neu-
roendocrine tumor and adenocarcinoma, makes an impression. Overall, the incidence of neuroendocrine tumors
increases, with the incidence of NET diagnosed at UMHAT ,,Dr. Georgi Stranski”, Pleven being higher than that for
the country as a whole.

Conclusion: Despite significant advances in modern medicine, the diagnosis of NETs is delayed by an average
of 3 to 7 years after the onset of the first symptoms. At the time of diagnosis, 50% of cases are metastatic. Mor-
phological verification after initial primary surgery suggests complex multidisciplinary behavior as well as lifetime
follow-up of patients with proven NET.

Key words: neuroendocrine tumors, gastroenteropancreatic tumors, retrospective study
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Introductioon

The frequency of neuroendocrine tumors (NET)
is increasing by 5,8 % per year (1), mostly due to im-
proved diagnostic approaches. They are a heterogenic
group of tumors that can develop in every organ of the
human body, but are predominant in the pancreas and
the gastrointestinal tract (1). Gastroenteropancreatic
tumors can be found most often in the small intestines
(30,8), rectum (26,3%), large intestine (17,6%), pancre-
as (12,1%) and appendix (5,7%) (1). Primary epidemi-
ological information about the frequency of neuroen-
docrine tumors in Bulgaria was collected during 2013.
The initial information includes 127 patients with NET
from the regions of Sofia, Varna and Pleven. Ninety
eight percent of the tumors are with localization in the
gastrointestinal tract. The small intestines, rectum and
appendix are most affected, while the gut, stomach and
pancreas are less affected.

There are no specific symptoms with these types
of tumors (2-4). NET are usually diagnosed late because
of their unpredictable biological behavior. 50% of the
cases are with metastasis when diagnosed. In 27% of
the cases the metastasis are distant, while in 23% the
metastasis are regional resulting in limited opportunities
for anti-tumour treatment (3-5). Several universal plas-
ma tumor markers are used for diagnosing NET with dif-
ferent primary localization. The isolated increase of any
of them is insufficient for the diagnosis of NET without
histological verification. Gastroenteropancreatic tumors
show slow biological progress, but are with notable ma-
lignant potential. The majority of them are not active
functionally. The immunohistochemical characteristics
of NET include expression of 3 basic markers: neuron
specific enolase-cytosolic marker, synaptophysin-trans-
membrane glycoprotein located in the presynaptic ves-
icles of the neurons and chromogranins-soluble acid
glycoproteins located in the matrix of the neurosecre-
tory granules. Chromogranin A is a universal marker for
the neuroendocrine tissue and it's a precursor of pan-
creatostatin. Histological diagnosing requires obligatory
immunohistochemical investigation which must include
the basic markers: chromogranin A and synaptophysin.
Immunohistochemical investigation for Ki-67-nuclear cell
marker for determination of the proliferative potential of
the tumors is recommended as standard.

The purpose of our study was investigation of fre-
quency and localization of the gastroenteropancreatic
tumours, diagnosed and operated on in the University
Hospital, Pleven for the period 2011 - 2018.

Materials and methods:

This is a retrospective study covering a period of
seven years. The patients included were operated on
in the surgical clinics of the University Hospital, Pleven.

The patients in this study were operated on because
of tumor processes of the colon, rectum and pancreas.
Patients on whom an appendectomy was performed
in the surgical clinics of the University Hospital, Pleven
during the investigated period are included as well. All
patients underwent immunohistochemical investiga-
tion of the tumor material stored in a paraffin block at
the Clinic of Pathology, University Hospital, Pleven.

The following methods were used in this study: 1.)
Clinical; 2.) Clinicopathologic anatomical; 3.) Immuno-
histochemical.

1. Clinical methods - information about the sex
and age of the patients at the date of their operation
was used.

2. Clinicopathologic anatomical methods - infor-
mation about the histological type of the tumor, TNM-
classification was used.

3. Immunohistochemical investigation. The criteria
of the World Health Organisation and the European
Association for Neuroendocrine Tumors (ENETS) were
used in this study of pathomorphological assessment
of gastroenteropancreatic tumors. They included im-
munohistochemical verification of the neuroendocrine
origin of the tumor (Positive chromogranin A and/or
Synaptophysin), staging by the requirements of the 7th
edition of the pTNM classification, mitotic index and/or
Ki-67 proliferative index.

Results:

The study involved 41 patients with an average

age of 62,54 +15,97 years in the 24-86 year range.
Of these, 12 (29,3%) were men and 29 (70,7%) were
women. The age group with the highest number (n=4)
of men was 50-59 years, followed by 40-49, 60-69 and
70-79 years with 2 in each age group, with the smallest
(n=1) in the age groups 20-29 and 80-89 years. There
were no men in the 30-39 age group. For women the
age group with the highest number (n=9) was 70-79
years, followed by 50-59 and 60-69 years (n=7), and 30-
39 years with the smallest number (n=1). There were
no women in the 40-49 age group (Fig. 1).
The mean follow-up was 22,41£2,45 months, ranging
from 42 days to 77 months, and the mean overall sur-
vival was 42,72+6,38 months at a 95% confidence in-
terval between 30,22 and 55,22 months (Table 1).

There appears to be a slight increase in the inci-
dence of neuroendocrine tumors during the study pe-
riod (Fig. 2). Compared to 2013 there was a significant
decrease in the mortality of the sample of patients with
neuroendocrine tumors (Fig. 3). The data available sug-
gest that we have a somewhat steady-state dynamics of
the average oncology stage for the study period. The
low average for 2018 may be due to the fact that the
year has not yet finished.

From the analysis of the age distribution data of pa-
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Distribution of survey participants by gender and age groups.
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Table 1. . . . . .
Time Cumulative Standard Number Cumulative Remaining
Kaplgn-Meyer Total (months) survival error of events | number of events| cases
Survival.
0 1,000 0 0 41
6 0,803 0,062 8 8 32
12 0,752 0,068 2 10 29
18 0,752 0,068 0 10 25
24 0,716 0,074 1 11 20
30 0,591 0,090 3 14 8
36 0,591 0,090 0 14 6
42 0,370 0,138 2 16 3
48 0,370 0,138 0 16 2
54 0,370 0,138 0 16 1
60 0,370 0,138 0 16 1
66 0,370 0,138 0 16 1
72 0,370 0,138 0 16 1
78 0,370 0,138 0 16 0

tients with gastroenteropancreatic tumors in our study
presented in Figure 4 it is clear that:

« The age range of patients included in the sample is
between 24 and 86 years;

« The highest proportion (about 10%) is the age of
57 years, followed by the age of 74 and 77 years (approxi-
mately 7,5%), and the smallest - the age of 24, 30, 65, 66,
68, 71, 83, and 84 years (approximately 2%).

In percentage terms, women make up a significantly
greater number than men - 71/29 or approximately 7:3.

The largest proportion (26,8%) consisted of patients
with tumor localization in the colon followed by those
with tumor localization in the appendix (24,4%) and the
smallest (7,3%) with tumor localization in the stomach.

Table 2 presents the distribution of patients accord-
ing to the histological type of tumor. The largest propor-
tion (31,7%) were patients with a NEC tumor histology,
followed by NET with 24,4%, and with the lowest (9,8%)
- NETG1 and MANEC. In terms of differ-entiation, the
majority (53,7%) were those with weak differentiation,
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Distribution of neuroendocrine tumors frequency over the study period.
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followed by those with moderate differentiation (39%)
with the smallest percentage (7,3%) being the patients
with high differentiation of the tumors.

Discussion

The frequency of gastroenteropancreatic neuro-
endocrine tumors increases every year according to
recent European investigations (1, 5, 6). Knowledge of
these tumors is still insufficient and they are diagnosed-
late. The prognosis for gastroenteropancreatic NETs de-

pends on several clinicopathologic indices and on the
histological type of the tumor:
- Grade of differentiation,
« Size of the tumor,
+ Metastasis in the regional lymphatic nodules,
- Stage of the disease.

The criteria mentioned above are not always suffi-
cient for a deep and objective assessment of the NETs.
More precise and deeper investigation of the immuno-
histochemical indices is needed for clarification of the
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Table 2.  Patients distribution by histological
type of the tumors.
Histological type Number Relative Sp
proportion (%)

NET 10 24,4 6,7
NETG1 9,8 4,6
NETG2 12,2 5,1
NETG3 12,2 5,1

NEC 13 31,7 7,3

MANEC 4 9,8 4,6
Total 41 100,0

biological behavior of these tumors. Effective pre-
dictive markers showing the susceptibility to con-
crete type of antitumor treatment must be found
and effective diagnostic markers that help the diag-
nosis of the different histological types of NET are
needed as well (6, 7).

Our investigation shows an increase in the fre-
quency of gastroenteropancreatic neuroendocrine
tumors in Bulgaria. Our future task will be to dis-
cover which immunohistochemical indices could
be used as prognostic and predictive markers for
the prognosis and the therapeutic approach to
these tumors.

Age distribution of patients with gastroenteropancreatic tumors.
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